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IIpennciaoBue K TpeTbeMy H31aHUIO

B Mopckoni noktpune Poccuiickoir ®enepanuu, yreep:xkaeHHou IIpesunmenrom Pocculickoin
Oenepanun 27.07.2001r., (IIp-1387), omnpeneneno: «MubopmanmoHHoe o0OeCieYeHHE MOPCKOU
NEeSITeNbHOCTH B TIEPBYIO OdYepelb MpeaycMaTpUBaeT TOJACPNKAHUE U pa3BUTHE TI00ATHHBIX
MH(OPMALIMOHHBIX CUCTEM, OOECIIEUMBAIOIIUX MOPCKYIO JeSTeNbHOCTh Poccuu, B TOM 4HCIIE CHCTEM
HABUTAIIMOHHO-THAPOTPAPUIECKOro, THAPOMETEOPOIIOTHUECKOTO U IPYTHX BUAOB oOecrieueHus, EnuHoi
cucteMbl wHGopManuu 00 oOcTaHoBKE B MUPOBOM OKeaHE, €IWHOH TOCYIapCTBEHHOW CHCTEMBI
OCBEIIIEHUS] HAJIBOJAHOW ¥ MOJBOJHONW OOCTAaHOBKH, CO3JaBacMbIX Ha 0a3e ChiI U cpeAcTB MUHHCTEpCTBA
oboponsl Poccuiickoit @Denepanun, DenepanbHON CiayxO0bl Poccuu 1O THAPOMETEOPOJIOTHH U
MOHHUTOPHHTY OKpYXaloIled cpeapl © JAPYrUX 3auHTEPECOBAaHHBIX  (pemepanbHBIX  OpraHoOB
HCTIOJIHUTENBbHOM BiacTu Poccuiickoit deneparumy.

Co BpemMeHH BTOpPOTO, TMEpepadOTAHHOTO W HCIPABICHHOTO u3naHus «PyKoBOJCTBa 11O
THIPOJIOTUYECKUM paboTaM B OKE€aHax M MOpSAX» Mpoluia TpeTh Beka. s okeaHorpaduu 310 BpeMms
XapaKTepU30BAIOCH HEBHIAHHBIM MIPOTPECCOM - KaK B 00J1aCTU TEXHUYECKUX CPEACTB M3MEPEHUH, TaK U
B TOM, YTO KacaeTcsi OpraHU3alMi U METOAMKU IPOBEICHUSI HATYPHBIX SKCIEPUMEHTOB IO H3YUYEHUIO
ruapocdepsl.

PasBuTHe HOBBIX TEXHOJOTMI HaOMIOACHMM 3a COCTOSHMEM OKeaHa, BKJIIOYas CO3JaHue
MPUHIUIIAATBEHO HOBBIX 30HOB JUIsl U3MEPEHUSI CKOPOCTH, TEMIIEPATYPBI U COJIEHOCTH MOPCKOW BOJBI B
IIMPOKOM JMara3oHe MPOCTPAHCTBEHHO-BPEMEHHBIX MAcCIITa0OB, MPOBEIEHUE JOJITOBPEMEHHBIX
OYHKOBBIX TOCTAHOBOK M, OCOOEHHO, TOJUTOHHBIX SKCIIEPUMEHTOB, MMO3BOJIIA YYCHBIM BBIUTH Ha
KaueCTBEHHO HOBBIM YPOBEHb MOHMMAHMS IMPOLECCOB, ONPEACISAIONIUX COCTOSHUE BOJHOW 00O0JIOUKH
Halie muaHeThl. bbuta BBICTpOEHA CTpoiHas KiacCUpUKAUS MaciTaboB M3MEHUMBOCTH OKEaHa H
pa3paboTaHbl MaTeMaTH4eCKHe MOJENN, OIHUCHIBAIOIIAE 3Ty HU3MEH4YuBOCTh. (CoueraHue
HEMOCPEJICTBCHHBIX HAONIOICHUN B OKEaHe U JUCTAHIMOHHBIX METOJOB CIYTHUKOBOTO 30HIUPOBAHHUS
ITO3BOJIMJIO MOCTABUTh 3a/1a4y CO3[aHUs CUCTEM HEMPEPBIBHOIO KOHTPOJS COCTOSIHUS OKeaHa IO THUITY
METEOPOJIOTUIECKUX CUCTEM IMarHO3a U MPOTHO3a COCTOSHUS aTMOC(hEpHI.

BypHoe pa3BuTue onepaTUBHON OkeaHOTpaduH MO3BOJIUIO OTCIEKUBATH TIOTOly B OKEaHE B PEKUME
peabHOTO BPEMEHM, UTO YK€ B HACTOSIIEEe BPEMs JelaeT pealibHbIM CPEIHECPOUHBINH MPOTHO3 €€
CE30HHOM DBOJIIOIHH.

HoBeiii sTan pasButus (QyHIAMEHTANBHBIX W NPUKIAAHBIX HCCICIOBAHUN OKeaHa Jeiaer
aKTyaJlbHbIM M3JaHHe HOBOro PyKOBOJICTBa, B KOTOPOM ObLIHM OBl OTPaXKEHbI U3MEHEHUS B METOJIMKE
paboT B OKeaHaX W MOPSX, OOYCIIOBIICHHBIC MOSBICHHUEM HOBBIX M3MEPUTENBHBIX CPEACTB M HOBBIMH
MOAXOJaMH K OpraHn3alii HaTypHBIX SKCIEPUMEHTOB.

Pazymeercs, ObUTO OBl HENIPABWJIBHBIM CUHTATh OMBIT, HAKOIUICHHBIN 3a MPOIIEANINE JCCSITHICTHS
MIOJIHOCTBIO YCTapeBUIMM, M IOTOMY B HOBOE€ PyKOBOJICTBO BOIINIM MHOTHE HE YTPAaTUBIINE CBOIO
aKTyaJlbHOCTb PEKOMEHJalUuu U3 BTOoporo wu3gaHus. CoxXpaHEHa TakXke CTPYKTypa MPExKHEro
PykoBoJicTBa 1M €ro HampaBiIeHHOCTh, B IMEPBYIO OYepellb, HA HYKIbl MPAKTUYECKOTO OOECIeHEeHHUS
MOPCKOM JI€SITENBbHOCTH.

Bwmecte ¢ TeM, HOBoe PyKOBOJCTBO NMPAaKTHMYECKH IMOJHOCTBIO OTPAXKAET T€ M3MEHEHHUs, KOTOpHIE
NPOU30LUIA B OO0JIACTH OKEaHOTpapHUUeCKOW TEXHUKM M METOAMKH MpoBeAeHUs HalmoneHuil. B
YaCTHOCTH, IIPUBEACHBI CBEICHUS O COBPEMEHHBIX TIJ00AJbHBIX CHUCTEMaX OKeaHOrpadUuyecKux
Habmozaenuit u pador GOOS, oreyectBenHoM crcreMe ECUMO 1 HEKOTOPBIX APYTHX.

Bxirouena HoBasi TIaBa, TMOCBAILIEHHAS MOPANKY OGOpPMIIEHHMS MJAaHHBIX MOPCKHUX HayYHBIX
uccnenoBanuii, noarorornenHas BHUMTMU-MI] (k.¢.-m.H. A.A.Boponuos, A.A. Ky3uenos). Hoas
rJlaBa COACPKUT CBEIACHHUS O TEHACHLHUAX YCTPOMCTBAa M pa3MelleHHs 00OpYyIOBaHUS Ha COBPEMEHHBIX
Hay4HO-UCCJEA0BATEIbCKUX U SKCIEAUITUOHHBIX CYyaX.

OcCHOBBIBasiCb Ha HOBOW KOHLEINIWH KOMIUJIEKCHBIX OKEaHOJIOTMYECKHUX HCCIENOBaHUM, Jaercs
OIHMCaHUE amnmapaTypHOro 0JIOKa MOHUTOPHMHTA COCTOSIHUS OKeaHa. B Tperbei wactu PykoBoacTBa naHo
OMHMCaHUE HOBOM OKeaHOTpadUUECKOW armapaTypbl, UCIOJB3YEeMOM B HACTOSIIEE BpPEMS B MHPOBOM
npakTuke — Oatomerpbl HuckuHa, cucrtembl Po3erra, HOBbIE W3MEpPUTENH TEYCHHU, BOJHEHUS,
ONTHUYECKUX XapaKTEPUCTUK U CBETOBOIO IOJIS B MOPE.



[IpakTH4ecku MOJHOCTBIO MepepadoTaHa TaBa, CBsi3aHHasl ¢ OKeaHOTrpahUIeCKHMH HAOIIIOICHUSIMU
IpU TIOMOIIM AaBTOHOMHBIX OyHWKOBBIX craHimid. [IpuBoaurcs omucanue ombita paborst AAHUU mo
UCIOJIb30BAHUIO 3afKOPEHHBIX U Jpel(yromux OYHKOBbIX H3MEPUTENbHBIX KOMIUIEKCOB IS
HENPEPBIBHONW PETUCTPALMM IAapaMETPOB COCTOSHUSA MOPCKOM cpensl B Apkruke (K.r.H. M.M.Amuk,
k.r.H. C.A.Kupmmios, k.¢p.-m.H. K.B. ®unpuyk, C.A.IOHOBHI0B). B PyKOBOACTBO BKIIIOUEH HOBBIM
pasfes, CBA3aHHBIM CO CIYTHUMKOBBIMH METOJAaMM H3MEpPEHHUs IapaMeTpPOB MOpPEH U OKEaHOB U
COMPSDKEHWEM CYIOBOM M CHYTHHKOBOM WH(popmaruu. M HakoHer, 3aBepmiaer PykoBOACTBO TJiaBa,
OIMCHIBAIOLIAsl CHCTEMY aBTOMAaTH3allUU CYyJOBBIX U3MEPEHUH.

B moaroroBke Tperbero m3ganus PykoBoncTBa Gosbmioe ydactue nmpuHsum cotpyaaukn MO PAH
uM. ILILIupmosa (k.r.H. C.B.I'magpimes, n.6.H. A.B.I'edpyk, k.¢.- m.H. JI.B. HeuBononos, k.¢d.- M.H.
C.B.ITucapes, a.1.H. H.A.Pumcknii-Kopcakos, k.r.H. B.I1. Tepemenkos, a.¢.-m.H. O.B. Konenesuy, a.¢.-
m.H. B.H. IleneBun), 'OMH wumenn H.H.3y6oBa (x.¢p.-m.H. B.A.Coxonos, B.ILJIy4ukoB, K.r.H.
A.B.Haransckuii, B.B.Apxunos, O.B.Ky3nernosa). CocraButenu PykoBojcTBa MPHHOCIT HCKPEHHIOIO
OnarogapHOCTh 3a oMoIIlb B pabote cotpyaankam CeBepHoro YI'MC (r.Apxanrensck) O.H.banakunoii,
M.B. llyauny u A.C.ConoMaToBy, a Takke COTpYAHHKaM MOpPCKOTo THAPOPU3HYECKOTO WHCTUTYTA
PAH, BHHPO, Cesepo-3anannoro YI'MC, Pocruapomera, IBHUI'MWN u npyrux opranuzanui,
B3SBIIMX Ha ce0sl TPy MPOCMOTPETh PYKOMHCh U CHAENaTh LIEHHBIE 3aMe4YaHMsl, KOTOPhIE COCTABUTEIH
MOCTapaINCh YUECTh NPH OKOHYATENbHON MOJArOTOBKE pykonucu. Ob1iee pelakTHpOBaHHE U TOATOTOBKY
PykoBoacTBa k m3ganuto ocymiectsuiau A.r.H. npod. B.M. I'pysunos (I'OMH) u a.r.u. A.B. CokoB (MO
PAH).
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IIpennciaoBue KO BTOPOMY H3IaHHIO

B PykoBojcTBe M3maraioTcs BOIPOCHl OPTaHU3aK IKCIIEAUIUOHHBIX pab0oT B OTKPHITOM OKEaHE U
MeTO]Ibl HAOIIOJCHHI Ha TOBEPXHOCTH U B TOJILIE BOJBI 32 TEMIIEPATYPOH, COJIEHOCTHIO, MMPO3PAYHOCTHIO
U LIBETOM MOPCKOM BOJbI, MOPCKMMH TEUEHUSIMHU, BOJIHAMH, ITOABOJHON OCBELIEHHOCTBIO, BBIIIOJIHAEMBIE
C JKCHEAMIIMOHHBIX CYIOB M caMoyeToB. ONUCHIBAIOTCS HEOOXOAMMBbIE AJii HaONIoAeHUuN mpuOopHI,
amnmaparypa, BCIIOMOTaTelbHOE O00OpYIOBaHHME W JAPYrHe YCTPOMCTBA, NMPUMEHSEMbBIE COBPEMEHHBIMHU
oKeaHorpaUuecKuMu CyJaMH, B YaCTHOCTH OIHUCBHIBAIOTCS TOCTAHOBKM AaBTOHOMHBIX OYHKOBBIX
cranuuii. M3maratoTcss Takke MeETOAbl NEpBUYHOM 00paboTku HaOMIOAEHUH, B TOM 4YHCIE C
ucrnonbs3oBanneM DBM u narotcst cranmapTHbie (OPMBI OTUYETHOM JOKYMEHTAITHH.

Bropoe u3maHue CyIIECTBEHHO OTJIMYAETCS OT IMEPBOro OOJbIIEH MOJHOTOH M COBPEMEHHBIM
YpOBHEM MPUMEHSIEMBIX TEXHMUYECKHUX CpPEICTB. PyKoBOACTBO mpenHa3HAYeHO ISl HIMPOKOTO Kpyra
CHEIHAMCTOB-0KeaHOTpadoB, TUIAHUPYIOMIUX, KOHTPOIUPYIOUINX, YYACTBYIOIIUX ¥ BBITOIHSIONIUX
AKCIIEUIIMOHHBIE pabOThl Ha MOpSX M okeaHax. OHO MOXeT OBbITh TaK)Ke HCIOJNB30BAHO B By3aX H
TEXHUKYMax B KauecTBe y4eOHOro MOCOOHs 10 MPaKTHUECKONW OKeaHorpaduu.

Bropoe usnanue PykoBoncTBa, coXpaHss MPEEMCTBEHHOCTb, BCE JK€ CYIIECTBEHHO OTIMYAETCS OT
MepBOTO OOJIBIIEH TTOJIHOTOW ¥ HOBU3HOM M3J1araéMbIX BOIIPOCOB.

B Hero Bonuiu HOBBIE Pa3Aeiibl, OTHOCSALIMECS K ONMCAHUIO METOJI0B ONPEAEIECHUS PAJUOAKTUBHOCTH
BO3/lyXa, BOJBl U JOHHBIX OTJIOKEHUH, TYpOYJIEHTHOTO B3aUMOJEWCTBUS BO3JyXa M BOJbI, METOJOB
aBTOMAaTH3MPOBAHHOM 00pabOTKM oKeaHorpapuuecko uHpopManMu C  UCHoOJb30BaHHeM OBM;
MPUBOJUTCS MOAPOOHAs cXeMa COCTAaBJICHUS HAyYHO-TEXHMYECKOTO OT4eTa 00 OJKCIeTUIUH T.H.
peiicoBOro JOHECEHUs; AAI0TCs MPEACTaBICHUs 00 aBHAIMOHHBIX METOAAX HAONIOJCHHUNA 33 TCUCHHSIMH,
BOJIHEHHEM U TeMIlepaTypoi MmoBepxHOCTH Mops. B PykoBoacTBe omuchiBaioTCS HOBBIE MPHOOPHI U
aBTOMAaTHYECKHE CTaHIMH, B YAaCTHOCTHU: OAaTOMETphl OOJBIIOr0 M Majoro obwvema, OGarurepmorpad
pa3oBOro JEMCTBHS, TEPMOTaJMHO30HI-0aTOMETpP, HOBblE BOJIHOTpadbl, aBTOMATUYECKHUE CTaHLUU
«Cxkary, I'M-33 u np.

PykoBonicTBO coctaieHo B ['ocynapcTBeHHOM OKeaHOTpapU4ecKOM MHCTUTYTE MOJ PYKOBOJICTBOM
U peJakuuen kanauaara texunueckux Hayk I'.C. MiBaHoBa.

B ero cocraBnennn mnpuHsaau ydactue: [ocymapCTBEHHBINH OKeaHOTpapUYECKU HHCTUTYT —
A.H.OBcsinnukoB (ri1.15,17,18), H.T.®unaros (r1.8 u 11), 1.®. Kupumios u F0.C. Tokyes (171.12), B.A.
Makcumog (pazaensr 13.3-13.7), B.B. Bunorpanos (pa3genst 10.1-10.3, 13.9, 13.10, rn.19), U.B. Kupees
(13.8), I'.C. Usanos, JI.A. 3aitnes (rn.1,2), I'.C. UBanor (13.1,13.2); JI.H.[loOpoBonbckast (r1.26);
JansHeBocTOouHbI THApOMeTeopoornueckuid HCTUTYT ['YI'MC — B.I1. Tyneronosen, B.B. Ilokynos,
JLK. Kononkun u K.O.Bsmesorc (r1.3,4,5,6,7); Mopckoit ruapodusudeckuii uacruryr AH YCCP —
I''T".Heyiimun u B.WM. ManbkoBckuii (11.14), A.E. Epomko, B.C. Ha3zapor (rn.21), B.1. 3abGypnaes
(rn.22), B.B.EpumoB u A.A.CuzoB (r1.23); UucTUTYT 3KcniepuMeHTanbHON Mereoponoruu ['YIMC —
C.M. Bakynosckuii, E.H.[laBeinoB, B.b. Uymnues u F0.B. Kpacunonesues (171.24); Bcecoro3Hblii HAyqHO-
HCCIIEIOBATENILCKUI MHCTUTYT THIIPOMETEOPOJIOTHYECKON MHpOpManuu — MHUPOBOH IIEHTp JaHHBIX —
AM. Oumunmo (rn.25, m.3.9), I0.N.benser (3.8); ApkTudyeckuii ¥ AHTApPKTHYECKUH HAYIHO-
uccinenoarensckuii UHCTUTYT [ YI'MC — I'.A. backakos, H.®. Kyapssues, O.I1. Kpacukos (20.4, 20.7,
20.8), FO.K. Amnekcees (11.3,15.2,15.3), M.B. M3BekoB (11.9); MHCTUTYT 3€MHOr0 MarHeTHU3Ma,
noHochepsl u pacrnpocTpaHeHus paanoBoiH — B.B. Hoeim (ri1.16); UacTuTyT okeanonoruun AH CCCP
— K.T.bormanor u B.A. Illupeir, a takxke B.A. T'omoactroB (JIB HUI'MMU), (rn.20.1-20.3, 20.5,
20.6,20.9,20.10).
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IIpennciaoBue Kk neppoMy U3IAHUIO

B PykoBozcTBe m3naraioTcsi BONPOChl OpraHU3aluy 3KCIEeIULHOHHBIX pabO0T B OTKPHITOM OKEaHE U
METObI HAOMIOIEHUH Ha TOBEPXHOCTH U B TOJIIIE BOJBI 32 TEMIIEPATypOH, COIEHOCTBIO, TPO3PAYHOCTHIO
U IIBETOM MOPCKOM BOJBI, 3a MOPCKMMHU TEYEHHMSIMH, BOJHAMH U TMOJBOJHOW OCBEIIEHHOCTHIO,
BBITOJIHAEMBIX C AKCHEIUIIMOHHBIX CyAO0B. OMHCHIBAIOTCS HEOOXOIUMBIC Ui HAOJIOJICHUN MPHOOPHI,
anmapaTtypa, BCIOMOTareilbHOe 000pYyJOBaHHWE U ApPYrue yCTPOMCTBA, MPHUMEHSIEMble COBPEMEHHBIMU
OoKeaHorpaUueCKUMHU CyJaMH; B YACTHOCTH, OIHUCHIBAIOTCS MMOCTAHOBKH aBTOMATHUYECKHX OYHKOBBIX
ctaniuidi. B PykoBoaCTBe M3mararoTcs TakKe METOJBI MEPBUYHOM 0O0pabOTKH HAOJIOJACHHWH M JArOTCS
CTaHJIapTHBIE (POPMBI OTUETHOUN TOKYMEHTAIIUH.

OnucanHble METOIbI HAOTIOEHUM 1 00paOOTKHU ClIeyeT paccCMaTpuBaTh KaKk PEKOMEHyeMble IS
npuMeHenuss Bcem opranmzamusiv  CCCP, BexymuMm  SKCHEIUMIIMOHHBIE — OKeaHOTrpaduuecKue
uccinenoBanus. B HacrosimeMm PykoBoacTBe oTpakeHa MpPeeMCTBEHHOCTh MO OTHOLICHUIO K U3JaHHOMY
6onee 12 ner Hazax «PyKoBOJCTBY IO MPOM3BOACTBY pabOT Ha CTAaHJAPTHBIX THAPOJIOTHUECKUX pa3pe3ax
1 MOPCKHX THAPOJIOTHYECKUX cheMKaxy» (1954r.), oqHaKO OHO CYIIECTBEHHO OTJIMYAETCS OT MOCIIETHETO
OoJbLIeH MTOTHOTOM U COBPEMEHHBIM YPOBHEM MPUMEHSAEMBIX TEXHUUYECKUX CPEACTB.

HabGmionenuss Hag ypoBHEM  OTKPBITOTO  MOpS, JIEIOBBIMHU  SIBICHHUSIMH, aKyCTHUYECKUMH,
ANEKTPUYECKUMHU M TUIPOXUMUYECKHUMH XapaKTEPUCTHUKAMU OKEAHHMYECKMX M MOPCKUX BOJ B
PykoBonicTBe He paccmaTpuBaroTcs. Ilpu BbIONIHEHUH 3TUX HAOIIOJEHU ClieAyeT PyKOBOICTBOBATHCS
CHEIHATLHBIMH TOCOOUSMHU.

B cocraBnennn PykoBojacTBa MpHHHMAaIW y4yacTHE OKeaHorpaduyeckue HaydHbIE YUPEKICHUS
I'maBHoro ympasnenusi ['mppomercinyxObr CCCP, Axagemun nayk CCCP, Axagemun Hayk YCCP,
MuHuCcTEepCTBa BBICIIETO U CPeIHETo creruanbHoro oopazoBanus CCCP.

[Ipy okOHYATETHPHOM peNaKTHPOBaHWHM PYyKOBOACTBAa OBLIM YYTCHBI 3aMEUaHHs W IPEATIOKEHUS,
BHECCHHBIC MHOTHMMH Hay4HO-HccieaoBarenbckuMu uHctutyTamu (AAHWU, JIBHUI'MU, MO AH
CCCP, MI'l AH YCCP), o6cepBatopusimu (Mypmanckoid, YepHOro u A30BCKOTO MOpEi), BBICIIMMHU
yueOnpiMu 3aBeneHusimu (JITMU, JII'Y, MI'Y), T'maporpadudeckum yrnpaBieHueM MUHUCTEPCTBA
0OOPOHBI U IPYTUMHU.

PykoBoacTBo cocraBieno B ['ocynapctBeHHOM okeaHorpaduueckom nacruryte JI.C. bopumanckum.

Otnenbubie maparpadgsl coctaBuiu: S.I'. Bunmenckuit ('OWH) - §53, 75 u 92; B.B. Hosbim
(U3MUPAH) u A.T'. Tloncos 854; A.T'.IToucos ("OUH) - 855, 56 u 98; B.B. Ipemittor (JIBUMY) - 857,
59 u 99; Bb.Jl.Jlaryrun ('OUH), H.®. Kynpssues (AAHWUW) u B.A. Hlupeit (MOAH) - 867-72;
I'.I".Heytimua (MI'1 AH YCCP) - 877, 79 u 104.

Penakrop PyxoBoactea 1.M.CockuH.
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BBEJEHUE

OpHolt U3 nepBoOYEepeaHBIX 3a7au COBPEMEHHOM HayKH SBIISETCS MpobiieMa M3YYEHUsS] U OCBOCHHS
MupoBoro okeaHa, KOTOpbIi mpu cpeaneil riyoune okosno 4000 m 3anumaer 70,8 % moBepxHOCTH
3eMHOro Imapa. MupoBOil OkeaH o00JagaeT KOJOCCAJbHBIMU SHEPreTUYECKUMH, TMHIIEBBIMU U
MUHEpaIbHBIMU PECYpPCaMU, U MIOTOMY YEJIOBEUYECTBO JOHKHO HAMPABUTh CBOM YCHJIMS HA UX OCBOCHHE.
UYennoBeK MCHOJB3YyEeT PECYpChbl OKEaHa C JPEBHEMIIMX BPEMEH, HO TOJBKO B HACTOSIIEE BpPEMs
WCCIICIOBAHMS B 9TOW O0JIACTH MOJTYYar0T MOUCTHHE TNI00anpHBINA XapakTep. [Ipobnema ucciaenoBanus u
OCBOEHHUSI OKeaHa OO0YCJIOBIIMBAET PAa3BUTHUE COBPEMEHHOM OKEaHOJIOTMM — COBOKYITHOCTH Hay4YHBIX
JTUCIUIUINH, U3YYaIOMIUX Pa3InYHbIe aCMeKThl IPUPOIbI MHUPOBOTO OKeaHa: PU3NYECKUE, XUMHUYECKUE,
OHMOJIOrMYECKHE, T€0JI0rHUECKUE.

Martepuansl OKEaHOJIOTHYECKHX WCCIEAOBAHUN WCIONB3YIOTCS B CaMBIX Pa3UYHBIX 00JacTIxX
YeJI0BEUEeCKON JeTeIbHOCTH, TaKHX, Kak o0ecrieueHrne 0e30MacHOCTH MOpeIlIaBaHusl; CO3aHHUEe MTPOCTOM
HAJCKHON pabouell MOAENTH THAPOJOTUYECKMX M METEOPOJOTHYECKHX IPOTHO30B; OpraHU3amus |
MIPOBEJICHUE PHIOOJIOBCTBA U PHIOOBOJCTBA, T.€. MOMCK M MIPOrHO3UPOBAHHE OMOMPOIYKTUBHBIX PAliOHOB;
MPOSKTUPOBAHUE M CTPOUTENHCTBO PA3IMUYHBIX MPHOPEKHBIX COOPYXKEHHUH; J00BIYa pa3sHOOOPa3HOTO
ChIpbsl M3 BOJI OKE€aHa M IMOJE3HBIX HCKOINAEMBIX C €ro JIHa; HUCCIENIOBAHME W IPOTHO3UPOBAHUE
HKOJIOTUYECKOM 00CTaHOBKH, a TAKXKe B MHTEpECax COOCTBEHHO HAYKHU, U3yYalollell MUP OKeaHa.

B pesynbrate uccnenoBanuii MupoBOro okeaHa B IMOCJIETHHE Tojbl OblLla OTKpBITa CIOXKHAs U
TOHKasl JMHaMUKa 3TOIO0 OIPOMHOIO €CTECTBEHHOI'O BOJOEMA, YCTAaHOBJIEHO OINPEACISIONIEE BIUSHUE
OKeaHa Ha KJIuWMaT Hamiei mianeTbl. OTKPBITHE CIOKHOW CHUCTEMBbI TCUEHUU, BUXPEBBIX 00pa3OBaHMM,
TOHKOH TEPMOXAJTMHHOM CTPYKTYpbl 3HAUMUTENBHO YCIOXKHWIO 3amady pa3paOoTku  oOrmien
TEOPETUYECKOW MOJENN JWHAMUKH OKeaHa, MOCKOJIbKY A CO3JaHUsl TaKOH MOJAENU U OCOOEHHO ee
MPAKTUYECKOW TPOBEPKU TpeOyeTcss OTPOMHBIN SKCIIEPUMEHTANBHBIN MaTepral O MPOCTPAHCTBEHHO-
BPEMEHHON U3MEHYUBOCTH FHAPOPU3NYECKUX MTapaMETPOB.

OxeaHOIIOTHUYECKHE U3MEPEHUs, BEAYIIHECS B TUHAMUYECKH HEYCTOWYMBOM CTpaTHU(UIIMPOBAHHOMN
cpene, pU3uKo-XUMHUYECKUe MapaMeTpbl KOTOPOH M3MEHSIOTCS Kak BO BPEMEHH, TaK U B IPOCTPAHCTBE,
BBIIBUTAIOT JKECTKHE TPeOOBaHUS K OpraHM3alliH, METOANKE W TEXHHKE MPOU3BOJCTBA HAOIIOICHUH.
[IpeneOpekeHne MOXKET MPHUBECTH K OMIMOOYHOW MHTEPIPETAlUA pe3yabTaToB u3MepeHuil. Ha ocHoBe
CYIIECTBYIOIIUX TPEACTaBICHUH 00 OCOOEHHOCTSAX M3MEHYMBOCTH OKEAHOJOTHYECKUX YCIOBUM
peliaercsi OOMIMPHBIN KPYT 3a]a4, KacaroIIUXCsl ONpeesieHUs MPOJOJKUTEILHOCTA U POCTPAHCTBEHHO-
BPEMEHHOW JMCKPETHOCTH MU3MEPEHHM, UX PENpPEe3eHTATUBHOCTH, BHIOOpA ammapaTrypbl ¢ ONTHMAIbHON
ITIOCTOSIHHOM BPEMEHHM M YYyBCTBHUTEJIBHOCTBIO, ONPENEIEHUS CKOPOCTH NEPEMEIIECHUS H3MEPUTEIbHON
anmnaparypsl B HCCIIEyEMOM cpefe.

Jlyis TOro 4toObl COCTaBUTH MPaBWIBHOE IMpeACTaBiIeHHEe 00 OKeaHe M 3aJI0)KUTh OCHOBY CHUCTEMBI
OTIepaTUBHBIX HAOIIOJCHH, TPOBOIATCS pasHOOOpa3HbIie UccienoBaHus. M XOTs K HACTOSIIIEMY BPEMEHH
B M3y4YEHUH OKEeaHa JOCTUTHYTHI OIpe/ieJICHHbIE YCIIEXH, CIEyeT BCE e 3aMETUTh, YTO HAIlld 3HaHUS 00
OKEaHe €lle 0YEHb HEJOCTaTOUHBI.

OkeaH — HEOOBIKHOBEHHO CJIOKHAsi CUCTeMa, U JUIsl TIOHMMaHUSl €ro MOBEJEHUS HEOOXOIUMBI
KOJIOCCAJIbHBIE yCHUJIHMs W HeManoe Bpems. IlosTomy pelieHne BceX OKEaHOJIOTHYECKHX IMpodiieM
BO3MOJKHO JIMIIb YCWIMSMHU BCEX CTPaH, 3aHUMAIOIIUXCS MCCIECIOBAaHUSAMH OKEaHa, IyTEM HAaKOIUICHUS
JAHHBIX U MOCIICAYIONIETO UX aHaIn3a U 0OMeHa HH(OpMaIHEeH.

Jlist mosrydeHust 6oJiee Ka4eCTBEHHOW U TOJTHOM MH(OPMAIIUU O TIPUPOIE MPOIIECCOB, MPOTEKAIOITUX
B MupoBoM OKeaHe, 0COOEHHO B IIOOATLHOM MaciiTabe, OCYIIECTBISIOTCS KPYIHBIE MEKTyHAPOIHBIC
npoekThl. Ho, Kak mpaBuiio, Bce OHM paccuuTaHbl MakcuMyM Ha 10—15 mer. MacmraObl ke BpeMEHHOM
M3MEHYMBOCTH MHOTHX MPOIIECCOB B OKEAHE BBIXOJAT 32 PaMKH 3THX CpOKOB. [[03TOMYy Ha MOBECTKY JTHA
BCTA€T BOIPOC O CO3/JaHUM ABTOMATHUYECKOW HM3MEPUTEIIBHOW CUCTEMBI IJIsl IPOBEIECHHSI CHCTEMAaTH-
YECKUX JOJITOCPOUYHBIX HAOIIOACHUI B TNI00ATFHOM MacIiTae.

[lonobnast cucrema nokHa OyAeT NMPOBOJUTH KOMIUIEKCHBIE M3MEPEHHsS B IMPHUBOJHOM CIIOE, a
TaK)Ke THJIPOJOTUYECKUX, THIPOXUMHUYECKHX MapaMeTPOB U OMOJOTHYECKUX MPOILIECCOB BO BCEH TOJIIE
okeaHa. Cucrema, o BO3MOKHOCTH, J0JKHA UCIOIb30BaTh MAaKCUMAJIBHO aBTOMAaTU3UPOBAHHBIE METObI
n3Mmepenuii. OCHOBHBIE KOOPIWHAIIMOHHBIE SJEMEHTHl JOJDKHBI BKIIOYaTh B Ce0sl YHCIICHHBIC
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OINlEpaTUBHBIE MOJEIH, YIpaBlieHHE MaHHBIMU M HH(pOpMaIMel, MEeXIyHapOAHYI KOOPAMHALUIO M
Ha/30p. M KOHEYHO e, cucTeMa JOJKHA OBbITh HBOJIOLMOHHOW, T. €. BUAOU3MEHATHCA IO Mepe
YBEJIMUEHUS HAIlUX 3HAHUW 00 OKeaHe M MOSBJICHMSI TEXHUYECKUX Pa3zpabOTOK, yKa3bIBAIOIIMX HOBBIE
IIyTH K JOCTHKECHHUIO LEJICH.

['uranTckue mnpocTpaHCTBA OKEAHOB W MOpEH CiiyaT HCTOYHHUKOM TIPOMAJHBIX OOrarcis -
SHEPrOHOCUTENECH, MHHEPAIbHBIX PECYpPCOB, Pa3HOOOPa3HOH (Iopbl M (ayHBI, PEKPEAMOHHOTO U
TPAHCIIOPTHO-KOMMYHHUKAIITMOHHOTO MNoTeHnHana. OKeaHbl CIyXaT B KadyecTBE HMCTOYHUKA M pe3epBa
YCTOMYHUBOT'O Pa3BUTHS.

st ympaBieHUsST MOPCKOW Cpefio W MOPCKOW NEeATEeTbHOCTBIO Hapsaay ¢ (yHIaMEHTAIbHBIMH
3HAaHUSMH O 3aKOHOMEPHOCTAX (PYHKIMOHUPOBAHUS M JAUHAMHKH 3KOCHUCTEM OKEaHOB M MOpEH Ha TIJIo-
0aTbHOM U PErMOHAJIbHOM YPOBHSAX HEOOXOJMMBI aJIeKBaTHbBIE MOCTABJICHHBIM 3a/ladaM COBPEMEHHBIE
CHCTEMBbI OKeaHorpauyeckux HaOIr0AeHU.

Hacrosimee PykoBOICTBO Kak METOIWYECKHH JOKYMEHT YCTaHABIMBAE€T OCHOBHBIE COBPEMEHHBIE
NPUHIUIBl OPraHU3alUU OKeaHorpaguueckux padoT, MPOBOAMMBIX Ha HAyYHO-HCCIEIOBATEIbCKHX
CylaxX, aBTOHOMHBIX OYMKOBBIX CTAHLMSX, MOJBOJHBIX O0CEpBATOPUAX, KOCMHUYECKHX amrapaTax B
MOpSIX M OKeaHaX WM HaJ HUMU C LEeJIbI0 MOJYy4YeHHs HH(OpPMAIMM O COCTOSHHUM MOPCKHX U
OKEaHMYECKUX OOBEKTOB M MPOTEKAIONIMX B HHUX Ipoleccax, a TakkKe METOAUYECKHE MPUHLHUIIBI
BBITIOJIHEHUSI OCHOBHBIX BHJIOB H3MEpeHUH (HaOmoleHHi) okeaHOrpapUUecKux IapamMeTpoB M HX
00pa®OTKM M TPEACTaBICHUS JJs MPAKTUYECKOrO HCIOJIb30BaHUS. TpagullMOHHBIE CYIOBBIE
okeaHorpaduyeckre padOTHI MNPOBOJATCS HAa OTHENBHBIX OKEaHOTpaUuecKHuX CTaHLIMAX, Ha
MOCIIEZIOBATENbHBIX PAAAX CTaHUUN — OKeaHorpaduyecKux paspe3ax U B BUAE OKeaHOTrpaduyecKux
CHEMOK, BBINIOJHSAEMBIX Ha CTAHLUAX U pa3pe3ax OAHUM CYJHOM WIH IPYIION CYI0B C LIEJbIO OIY4YEHHUS
nH(pOpPMaLlUM O MPOCTPAHCTBEHHOM paCIpeleieHUN OKeaHOTpaUYeCKUX BEIMYUH B OMNpPEIEICHHBIN
IIEPHOJ] BPEMEHU B UCCIIEyEMOM paliOHE MOPS UM OKEaHa.

Uccnenosanuamu MupoBoro okeana B Poccun 3aHumarotrcsi MHOTHE BeaomcTBa: dDenepanbHas
ciyx6a Poccun 1o TrHIpoMeTeoposioTMM M MOHUTOPHMHTY OKpyKatomied cpeasl (Pocrmapomer) co
CBOMMHU HAay4YHbIMH YUYPEKICHUSAMH, TAKUMHU KaK ApKTHUYECKMH W aAHTApKTUYECKH Hay4dHO-
uccnenoBatenbckuii nHCTUTYT (AAHUU, Canxt-IletepOypr), ['ocynapcTBeHHbIl OkeaHOTpaduUecKuit
unctutyT ('OUH, Mocksa) ¢ otnenenusimu B Cankt-IletepOypre u B CeBacronoiie, J[ambHEBOCTOUHBIHA
PETHOHAIBHBIN  HAyYHO-UCCIIENOBATENbCKUNM  ruapomereoponornyeckuit  uHcruryr (JABHUI'MU,
BrnaguBocTOK) ¢ pa3BETBICHHOW CEThIO MPUOPEKHBIX M OCTPOBHBIX THAPOMETEOCTaHIMi; Poccuiickas
aKaJeMusl HayK, BeAyIIeW OopraHu3anueil KoTopoil B 3Toi obnactu siBisercss MHCTUTYT OKeaHOJIOTUH
(Mockga), umeromuii otaenenus B Cankt-IlerepOypre, Kanmuaunarpazne, I'enenmxuke, ApxaHTenbCKe U K
KOTOpO#l OTHOCATCS THXOOKEaHCKMH OKEaHOJIOTMYECKUH HHCTUTYT, AKYCTHUYECKMH HMHCTUTYT W Jp.;
MuHnuctepcTBO 000poHBEI ¢ YmpaBieHueM HaBuramuu u okeanorpaduu (YHuO), koTopoe mmeeT cBou
Hay4YHbIE HHCTUTYThI U TEPPUTOPUATIBHBIE IKCIIEANULINN.

Benymeit opranuzamueii B pbIOHOW NPOMBINIIEHHOCTH sBJIsSeTCsl Bceepoccuiickuii HaydHO-
UCCIIEIOBATEIbCKUIT HMHCTUTYT pBIOHOTO Xxo3siictBa u  okeaHorpagpuu (BHMPO) B Mockse; k
TePPUTOPHUATILHBIM OTHOCATCA: [loMApHBIN MHCTUTYT phIOHOTO XO03siicTBa U okeanorpaduu ([ITMHPO) B
Mypmancke u ero otaeneHueM B Apxanrenbcke (CeB[IMHPO), AtnaHTudeckuii MHCTHTYT PBIOHOTO
xo3siictBa U okeaHorpaduu (AtnmantHUPO) B Kamuuunrpage, TuxookeaHCKHUH HHCTHTYT PBIOHOTO
xo3siictBa u okeanorpadhuu (THMHPO) Bo BrnamuBocToke, a Takke OacCeiiHOBBIE YIpaBICHUS
MIPOMBICIIOBOM pa3BeAku. lccnenoBaHMsMU OKeaHa 3aHMMAIOTCS M HEKOTOpBIE JPyrue BEIOMCTBA, B
YacTHOCTH, MUHUCTEPCTBO MPUPOAHBIX pecypcoB u dkoioruu PO (MIIP).

PykoBoacTBo ompenenseT IOJNOXKEHUS 10 OpraHu3aluyd W IPOBEACHUI0 OCHOBHBIX BHJOB
COBPEMEHHBIX OKEaHOrpapHuuecKux padoT, Mo 00paboTKE M apXWBAIMHM PE3YJIbTATOB HAOIIOJIECHHUH s
co3ianusg uHGoOpMaluu U UHPOPMAIIMOHHON MPOAYKLIHUU O COCTOSHUNA MOPCKOM MPUPOTHOM Cpefibl U ee
3arpsI3HEHUH.
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Yacrts I. OPTAHU3ALIUA OKEAHOI'PAOUYECKUX PABOT

I'naBa 1. O0mme cBenenusi 00 okeaHorpadpuyeckux padorax
B OKeaHaX U MOPAX

1.1 3a0auu u cpeocmea oxeanozpagpuueckux pabom

Kommiekc HabmromeHuii, usmMepeHut U 00paOOTKH, MPOBOJUMBIN B OKEaHaX M MOPSX C IEJbIO
noJjrydeHus nHpopManuu o0 X COCTOSHUHM M MPOTEKAIOIIMX B HUX IMpoleccax, HOCUT 00Iee Ha3BaHUeE
«okeaHorpaduyeckue padoTe». [ MaApoNIOrnYecKkrne, TUAPOXUMHUUYECKUE W THAPOOHUOIOTHIECKUE paOOThI
B OKE€aHaxX BBIIIOJIHAKTCA OJIA MMOJIy4YCHHA B PCKHUME PCAJILHOIO MWW 3aJCpKaHHOIO BpPCMCHU
HEoO0X0MMOI HH(OPMAIK O TEKYIIEM COCTOSHMM MOPCKOHM MM OKEaHHYECKOW cpellbl W 00ecredeHust
MIPOTHO3UPOBAHUS UX OYIYIIEro COCTOSIHUSA, a TAKXKe MPOBEICHUS HAyUYHBIX HCCIEAOBAHUNA. DTH pabOThI
JOJDKHBI  TIPOBOJIUTHCSI ¢ MaKCHMAJIBHBIM HCIIOJh30BAHUEM COBPEMEHHBIX CTaHIapTH3MPOBAHHBIX
npubOpOB M METOJOB, 00ECHEUMBAIONIMX CPAaBHUMOCTb TOJYYEHHBIX pe3ynbTaToB. HalmioneHHbIE
JaHHBIC JTOJDKHBI OBITH MPEICTAaBICHBI B 3JCKTPOHHOM BHJIEC B YCTaHOBIICHHBIX ()OopMarax, MepeaHbl B
OIICPATUBHLIC OpPraHbl W 3aWMHTCPCCOBAHHBLIC OpraHU3allukd B COOTBCTCTBUU C I[eﬁCTByIOHIHMH
PYKOBOISIIIMMHU JOKyMeHTaMu. [10 okOHUaHWH OKeaHOTrpaUYECKUX SKCHEAUITMOHHBIX Pa0OT JOIKHBI
COCTaBJIAITbCA HAYUYHO-TCXHUUYCCKHUEC OTUCTHI O BBIITOJHCHHBIX pa60Tax C OLCHKAMM HUX PC3YJIbTATOB U
o(OpMIIEHHBIMU 0a3aMU JaHHBIX.

Oxeanorpaguueckue pabOThl U W3MEPEHHUs HANpPaBJICHbI HA ONPENEICHUE U OICHKY COCTOSIHHSA
BOJHOW CpeAbl M TPOTEKAIOUIMX (PHU3MUECKUX, XUMHUECKUX M OHOJIOTMYECKHX IPOIECCOB Ha
MOBEPXHOCTH M B TOJIIEC BOJ OKeaHOB U Mopeil. OxeaHorpaduueckue padOTHI MO3BOJSIOT MOTYYaTh
HEOO0X0MMYI0 HH(OPMAIMIO O MPOCTPAHCTBEHHOM PACIPEICICHUN MapaMeTPOB, XapaKTEPU3YIOIIHX
COCTOSTHME MOPCKOM CpeJibl, MOPCKHIX OMOIIEHO30B U 3arpsi3HEHUS] MOPCKUX BOJI.

1.2 Hayuno-uccnedosamensckue cyoa

Hayuno-uccnenosarensckue cyga (HHUC) ocraioTcsi OCHOBHBIM CPEICTBOM HMCCIIEIOBAHUSI MOpPEU U
okeaHoB. OcHoBHOM (yHkimert HUC seisercst coop 1 nepBruuHas 00padoTka nHbopMaru 0 MHUpOBOM OKeaHe,
atMoc(epe HaJ HUM, CTPOSHHH JTHA, MOPCKOM (iope 1 (hayHe.

HUC nonpazaensitorcst Ha yHUBEpCAJIbHBIE U CIICIMATM3UPOBaHHbIE. JIJIst uCcCie0BaHUs BHYTPEHHHUX
Mopeld u menb(POBOW YACTH OKEaHa WCIONB3YIOTCS CHEIHATIM3UPOBAaHHBIE CyAa HEOOJBIIOrOo
BOJIOM3MEIICHHS, BBINOJHSIONIME PErMOHANbHBIE 3a/aud. YHHUBepcalibHble okeaHnndeckue HUC
npeAHa3HauYeHbl ISl JUIUTEIbHBIX MCCIEIOBAHUM OKEaHa M0 CHEeUATN3UPOBAHHBIM MM KOMILIEKCHBIM
nporpaMMaM. OHHU JOJKHBI YAOBJIETBOPSATH MOBBIIIEHHBIM TPEOOBAHUAM K MOPEXOJHOCTH, TOYHOCTH
HaBUTIallUM, YHUBEPCATbHOCTH, MAHEBPEHHOCTH, YCTOMUMBOCTU XOJa MO KypCy, HU3KOT0 YPOBHS IIyMa U
BuOpaumii. Kak mnpaBuio, 3T cyna NpOBOJAT HCCIEAOBaHUS 10 pa3IUYHBIM IporpamMmam 0e3
CYIIECTBEHHOT'O MEePeo0OpyIOBAaHUS UX MEXKAY peiicamu, MO3TOMY Ha HUX CYIIECTBYIOT OCHAIIEHHBIC
ammapaTypoil J1aboparopuu 1o BceM paszzaenam okeaHosoruu. CoBpemeHHbie HUC o6opymoBanb
MOAPYIUBAIOIIMMU YCTPONUCTBAMU U YCIOKOUTENSAMU Kauku. [lonpynuBaroniue ycTpolcTBa MO3BOJISIOT
yAepKUBaTh CyJIHO HOCOM Ha BOJHY, KOMIIEHCHpOBaTh Apedd cyaHa, MOTYT IJIUTEIbHOE BpeMs
YVAEpPKHUBATHCS B 3aJaHHOM TOUYKEe OKeaHa (OKeaHOTpadUUecKOW CTAaHIMH), MPOTUBOCTOS BETPOBOMY
nperipy u Mopckomy TedeHHio. Ha CcOBpeMEHHBIX Cygax YCTaHaBIMBAIOTCS CIYTHUKOBBIE W
paauoOHaBUTAIMOHHBIE CUCTEMbI HAaBUTAIUU.

B Hacrosmee Bpemst tpaauinmonHas poib HUC B uccinenoBaHusix MOped M OKEaHOB CYIIECTBEHHO
M3MEHUJIACh B CBS3U C TOSIBICHUEM MPUHIMITHAIBHO HOBBIX CPEICTB U METOJIOB UCCIIEAOBaHUS OKEaHa,
a TaKKe HAaKOIUJICHMeM HOBBIX 3HAaHUW, 3HAYUTEIHbHO W3MEHMBIIUX TMPEACTABICHUS O TMPHUPOIE
OKeaHorpahMueCKUX MPOIECCOB, MEXaHU3MOB U SIBIICHUW. BHeApeHue B MPaKTUKY SKCIEPUMEHTATBHBIX
OKEaHOJIOTHYECKUX HCCIEeI0BaHUN HOBBIX CHUCTEM cOopa HHQpOpMAlMM U CO3JAaHHE AaBTOHOMHBIX
oKkeaHorpaUuecKux CUCTeM HAOIIOJEHUS B MOPSX M OKEaHaxX IMO3BOJIIET COKPATUTH O0OBEM PYTHHHBIX
mmepernit B peiicax HUC. Opnako, 3HAYUTENIBHOE  KOJUYECTBO  THUIAPOOHMOJIOTHYECKUX,
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THJIPOXUMUYECKUX U Teo()U3UYECKHX HaONIOACHUN TpeOyioT NpoBeneHUs JabOopaTOPHBIX AaHAIHM30B,
nodtromy HUC B TedeHne ompeeieHHOTO BPEMEHH OCTaHYTCS OJTHUM W3 JJIEMEHTOB B cHUCTeMe cOopa
AKCIIEPUMEHTAJIbHBIX JaHHBIX W OCHOBHBIM CpPEICTBOM MPOBEACHHS CHEIHATU3UPOBAHHBIX U
MEXIUCHUTUTMHAPHBIX YKCIIEPUMEHTATBHBIX THIPOONOIOTHIECKIX, THIPOXUMHYECKUX U T€OQU3HUECKUX
WCCe0BaHUN. DKCIEANIIMOHHBIE UccenoBanus ¢ ucnoib3oBanueM HUC  ocratorcs 3ddekTHBHBIM
CPEICTBOM KOHTPOJS KadyecTBa PabOTAIOMIMX aBTOHOMHBIX OKEaHOTPa(hUUYECKUX CHUCTEM W SIBIISIOTCS
OCHOBHBIM MHCTPYMEHTOM JJIl IPOBEJCHUS KOMILJIEKCHBIX MCCIEAOBaHUN aKBaTOPUN OKEaHOB, MOpeEll U
atMoc(epsl HaJl HUMH, MOHUTOPHUHTA COCTOSHHUSI M 3arps3HEHHUS MOPCKOW Cpeibl, a TaKXKe IIEJIeBBIX
SKCIIEPUMEHTOB Ha ()OHE JaHHBIX aBTOHOMHBIX CHCTEM C IIeJIbl0 HCCIEI0BaHUS IPOLIECCOB,
OXBAaTBHIBAIONINX PA3JIMYHBIE YACTOTHBIE [UAMA30HbI W3MEHUYUBOCTH MApaMeTPOB THAPOPUINIECKUX
MOJIEN B MOPSIX.

Crenunduka oxeaHorpaduueckux padOT MPEABSBISACT K IKCHEAUIUOHHBIM CyAaM OMpe/elIeHHbIC
TpeboBanusi. HUC nomxkHbl 00s1amaTh XOpoIIed MOPEXOMAHOCTBIO M BBITIOJHATH BO BpeMs peiica
okeaHorpaduyeckue paboTsl Kak BO BpeMs IEpeIBUKECHUS CyIHA Ha MaJIOM XOJy, TaKk U B Apeiide u npu
MIOCTAaHOBKE Ha SIKOPb NPH BOJHEHUH J10 6 OaIIIOB.

HayuHo-uccienoBaTenbckue CcyAa, B 3aBHCHMOCTH OT KOHKPETHOTO HAa3HAYCHHS CYJIHA,
000pYAYIOTCS BBICOKOIIPOU3BOJUTENBHBIM JIBUKUTEILHO-PYJIEBBIM KOMILJIEKCOM C TMOIPYJIUBAIOIIMMHU
YCTPOMCTBAMH, YCTPONCTBAMHU YCIIOKOCHHUS KAayKd, MEXaHHW3aIMu 3a00pPTHBIX Pa0OT (CreruaTbHBIMU
nebeqkaMU M CIYCKO-TIOJbEMHBIMU YCTPONCTBAMH), MEXaHW3MaMM Al OyKCHUPOBKM amnmapaTypbsl U
o0CITyKMBaHUS TITyOOKOBOIHBIX aIlllapaToB, CIIUIIOBBIMH YCTPONUCTBAMH it OYHKOBBIX IIOCTAHOBOK. DTH
Cyla TJIaBHO HM3MEHSIOT CKOPOCTh XOJa OT HYJIEBOW 10 MaKCUMaJbHOW, pa3BOpayMBaIOTCA IIPH
MUHUMATBHOM paANyCce IUPKYISIUU, TEpeMemaloTcss OOpTOM BHepenq MNpH 3a00OpTHBIX paboTax,
npeidyroT 0e3 cHoca BETPOM WM TedeHHeM. Bce cynma HWMEIOT ONpefesieHHOE YHCIO yI0O0HO
PaCTONIOKEHHBIX JTabopaTopHii, CHA0OKEHHBIX YHEPTONMUTAHUEM, U B KOTOPHIX MOXET OBITh pa3MeleHa
HeoOXoauMasi ammaparypa, BECTHCh TEpBHUYHas o0paboTka pe3ynbTaToB HAOJIONEHUN, MOATOTOBKA H
pemMoHT mnpubopoB u obopymoBanus. HHWC gomkHbl OBITH 00OpPYIOBaHBI  COBEPIICHHBIMU
HABUTAIIMOHHBIMH KOMITJIEKCAMHU ¥ OOPTOBBIMU BBIUHCIUTEIbHBIMA CHCTEMAMH.

B 3aBuCcHMOCTH OT MOCTaBJICHHBIX 33/1a4 U pailoHa pabOT MOTYT UCIOIB30BATHCS KPYITHBIE Cy/a IS
KOMIUIEKCHOTO HCCJIEIOBaHUSI OKEaHa, CPEJHETOHHAXXHbIE CyAa JUIsi TEMaTHYEeCKHX HCCIIEOBaHUM
OKeaHa, Mayble CyAa JUisi KOHTHHEHTAIBHOTO Ienbga, Majble Cyaa JUIsS HCCIEAOBAHUN MEIKOBOIbS H
cyJa-KaTamapaHsbl.

Kpynusie HUC wumeror Bomousmenienue 4600-6900 u Gonee T., ckopocth xoxa 13-18 y3mos,
JNAIbHOCTh MUIaBaHus 8-17 Thic.MHIIb, aBTOHOMHOCTh 40-100 cytok. CynoBas KOMaH/Ia Ha 3THX CyJax
cocrout u3 30-85 yen., a YUCIEHHOCTh HAYYHOTO U IKCHEAUIIMOHHOTO cocTaBa Koneonercs ot 15 mo 80
Yell.

Cpenneronnaxxusle HUC wumeror Bomouwsmemenue 900-2000 T, cxopocts xonma 12-15 y3mos,
JTANbHOCTh I1aBaHus 8-12 Thic. MUIIb, aBTOHOMHOCTH - 20-30 cytok. CymoBass KOMaH/1a Ha HUX COCTOHUT
u3 25-40 gen., a HayuHbli cocTas u3 10-20 yeu.

Marsie cyaa 11 KOHTHHEHTAJIBHOTO meib(ha uMeroT Bogousmenierue 250-550 T, ckopocts xoma 10-
13 y3110B, nanbHOCTH IU1aBaHus 4-8 ThIC. MUJIb, aBTOHOMHOCTB 20-30 cyrok. CynoBas KoMaH/1a COCTOUT
u3 15-27, a HayuHblid cocTaB u3 4-12 denoBexk.

Mansle cyna aias uccieoBaHUs MEJIKOBOAMM uMeroT BogousMmerenue 70-200 1, ckopocTh xona 8-
11,5 y3noB, naneHocTh mwaBanus oT 300 1o 3000 MuIL, aBBTOHOMHOCTH 3-20 CYTOK, CY/IOBYIO KOMaHJy B
coctaBe 2-20, sKcneInIIMOHHBIN cocTaB 2-10 yed.

Cyna-katamapanbl uMeroT BojousmenieHue ot 1 go 4400 T, ckopocth 6,5-20 y3710B, AAIBHOCTH
miaBanus 200-10000 munb, aBToHOMHOCTH 1-50 cyTok, koMaHay 2-90 uern., HayuHbld cocTaB 2-40 yer.
Karamapans! BeiencTBrue 00bII0H CTOMMOCTH CTPOUTENBCTBA, HECMOTPSI Ha P JOCTOUHCTB, IIMPOKOTO
pacmpocTpaHeHUs He MOy, 32 HCKITFOYEHUEM MaJIbIX CY/IOB JJIMHOW MeHee 25 M.

[To apxuTeKType HaJCTPOEK IKCIEAUIIMOHHBIE Cy/1a TOAPA3AEIAIOTCS Ha HECKOJIbKO THUIIOB:

1) cyma ¢ 06akoM M KOPMOBOM YIJIMHEHHOW HAJACTPOWKOH M cyla ¢ HOCOBOM U cpenHei
HajgcTpoiikamMu. OHU UMEIOT JAOBOJIbHO HEOONBIIYIO IUIOMIAAh OTKPHITON YacTH MaiyObl, MO3TOMY YacTb
anmapaTypsl IPUXOAUTCS OMYyCKaTh B BOAY C Maly0 HAACTPOEK, YTO YBEIMYMBAET OMACHOCTH yAapa
puOOPOB 0 OOPT CyAHA MPU KAUKE;
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2) cyna co cpeaHeil HaJCTPOWKOM, TIe AJis MPOBEIeHUsT paboT HCIOIb3YeTCsS HOCOBAast H KOPMOBAs
JacTu BepxHed mamyObl. B 3TOM ciiydae mpu CHIIBHOM BOJHEHUM pabodre manxyObl MOTYT 3aTHBAThCS
BOJIOM, YTO 3aTPYAHSAET IPOBEICHHUE SKCIICAUITMOHHBIX pa0doT;

3) cyna ¢ ymIMHEHHBIM OakoM, MEepexXOA[lMM B CPEIHIOI HAACTPOMKY. DTH CyJa JHUIICHBI
YKa3aHHBIX BBIIIE HEJOCTATKOB. B mociemanee Bpems CTaau MOSBIATHCSA CyAa CO CMEIICHHOW K OJTHOMY
00OpTY HaICTPOUKOM, YTO MO3BOJISET YBEIHUUTH PA0OUYIO IUIOMIAb U 3AIUTY OT BETPa U BOJHEHUSI.

[Tpaktuka skcruryararuun HUC nokaspiBaer, 4yTo ajiss paObOTHI Cy/IHa B OKEaHE €ro BOJOM3MEIICHUE
nomkHo ObITh He MeHee 500T. C yuyeToM BO3MOXKHOCTU Pa3BUTHUS IKCIEAUIIMOHHBIX HCCIICTOBAHHUNA B
OKeaHe HaWOONBIIMI MPAKTUYECKUH WHTEPEC MpEencTaBiIsAoT cyaa BogousmerieHuem 2000-4000t. Ilo
MaHHBIM CIIEHMUAIbHBIX HCCIENOBAHUH BBIICHHUIOCH, YTO OITHMAJIBHBIM MUISI OKEAHCKOIO ILIAaBaHUSA
SIBISIETCS CyTHO Bojgou3MmenieHrueM npumepro 4000 1, a muist Mmopckoro - 1250.

1.3 Okeanozpagpuuecxkue oyu

Cpenu pa3IMUHBIX CHUCTEM HAONIOACHHHN 3a TMapaMeTpaMyd BOJHOW Cpeabl M TMPUBOJHOTO CIIOS
aTMoc(epsl aBTOHOMHbBIE OyWKOBbIE CTaHIIMM, WJIH, KPaTKo, OyH, SBISIOTCS HamOosee JCUICBBIM U, B
TOXKE BpeMsi, BecbMa d()PEKTUBHBIM TEXHUYECKUM cpencTBOM. C UX MOMOMIbI0 BO3MOYKHO HEMPEPHIBHOE
nojilydeHne MHGOPMAIMM O COCTOSHUHM NPUPOAHON Cpelbl B 33JaHHOM palloHE OKeaHa B TEUYECHUE
JUTUTEIHHOTO BPEMEHH.

CoBpemeHHbIe OyH OCHAIICHBI CUCTEMAaMU TEJIEMETPUH JUIS IIEpeaun B PeXKUME PeaIbHOI0 BPEeMEHH
JTAHHBIX 00 M3MEPSIEMBIX MapaMeTpax Ha OeperoBble CTaHIMH cOopa mHpopManuu. B mocieaHue rosl
JaHHbIE TIOCTYMAlOT B cpeaHeMm npuMepHo ¢ 1400 OyeB, OKOJIO MOJIOBHHBI KOTOPBIX HAINpPaBISIOT
CBOJIKY JTaHHBIX B [ TT00AbHYIO CUCTEMY TEJIECBSI3H JUIsl CBOOOIHOTO Hcnoib3oBaHus. C 1986 r. Cimyx0a
naHHbIX 1o Mopckoil cpene (MEDS) Kananbl BbIcTymaer OT  MMEHH MEXIpaBUTEIbCTBEHHON
OoKeaHOTpaUUeCcKO KOMHUCCHM H BceMHUpPHON METEeOpOJOTHYECKONW OpraHM3allid B  KadecTBE
YIOJTHOMOYEHHOTO IICHTpa MO0 apXWBAIMU JAHHBIX JApeidyromux OyeB. OTa ciayxba apXuBHpPYeT B
cpennem cBbimie 300 000 ceomoxk BUOY B mecsi, monydast cBoaku oT 6osee uem 800 Oyes.

byn, xak aBTOHOMHBIE MIATGOPMBI TSI TPOBEACHHSI H3MEPEHUI, MOKHO Pa3/IeTUTh Ha JABE OONIbIINE
TpyNINbL: CTallMOHAapHbIE M Jpeildyromue, KOTOpble B CBOIO OYepensb JAensTcs Ha mnoarpynmsl. Ilo
Ha3HA4YeHUIO (00JIaCTH MPUMEHEHHUs1) Oy TaKKe MOXKHO Pa3JIeIUTh Ha JBE TPYIIBI: OKeaHOrpaduIecKue
(TUapONOrMyYecKre) U METEOPOJIOTHYECKHE B CBSA3H C TEM, YTO Pa3BUTHE TEXHOJOTUN HU3MEpEeHU ¢ OyeB
BBI3BIBAJIOCH TJIABHBIM 00pa3oM pacTyHIMMU TOTPEOHOCTSIMH OKEaHOTpapHUUECKUX HCCIEAOBAaHUM U
orepaTuBHOW MeTeoposioruu. Cienyer 3aMeTUTh, YTO CO MHOTUX OyeB NMPOU3BOASTCA M3MEPEHHUS Kak
okeaHorpauyeckux (TUAPOIOTHUECKUX), TaK M METEOPOJOrMYECKHX MapaMEeTpOB Cpelbl, MO3TOMY
neneHue OyeB MO Ha3HAYEHUIO Ha OKeaHorpaduyeckrue 1 METeOpOIOTUYECKUE HE BIIOJHE CTPOTOE.

CymiecTBYIOT U apyrue Kiaccupukanuu 0yes, Hanpumep, kiaaccudukanus ["pynmbl cCOTpyIHUYECTBA
mo Oysm wu cObopy nambix (DBCP), ocymecTBusionieid moa Srugoi  MeKIpaBUTEIbCTBEHHOM
okeaHorpauyeckoif KoMucCMM ¥ BceMUpHOM MeTeopoJOTHYecKO OpraHu3aluil  KOOPAWHAIIHMIO
OyHKOBBIX HAOMIOJEHMH B paMKax MEXKIYHApOJHBIX U HAIMOHAIbHBIX MpoekToB. CormacHo
knaccupukanuu DBCP O6ym moppasnensiorcss Ha 4 rpynnsl: apeiidyromme Oyu, nenoBble Oy,
3assKOpEHHBIE OYU U MOIOBEPXHOCTHBIE MOTIABKH.

CranuoHapHblii Oyil yAep)KHBaeTCsl B MaloOll OKpPECTHOCTH 3aJaHHOM TOYKHM BOJIHOW CpeIbl C
MOMOUIBIO SIKOPSI, Jexariero Ha ane. [Ipubopsl 11 mpoBeneHUs M3MEpPEHUI pa3MelaloTcs Ha TPoce,
coeuHAOIEM Oyl (IIaBydecTb) M SKOPb, a TAaKKe Ha IJIaBYYECTH, €CIM HEOOXOAMMO IPOBOAUTH
M3MEpEeHUs Ha TpaHulle Bo/1a-Bo3ayX. C MOMOIIBIO CTAlMOHAPHBIX OYEB MOIY4alOT JaHHbBIE O BPEMEHHOM
W3MEHUYUBOCTH THAPOMETEOPOIIOTHUSCKUX XaPAKTEPUCTHUK CPENIbI B 33JaHHBIX TOUKAX aKBaTOPHUHU.

Cpenu MHOrooOpa3usi CTallMOHAPHBIX OyeB MOXKHO BBIIEIUTH OyH C MOBEPXHOCTHOH IJIaBYYECThIO,
IIPUTOIUICHHOMN IJIaBYYECTRIO, IPUIOHHEIE Oyr 1 Oyn-1adoparopun

Hpeiidyrommuit 0yt (apudTep) He (GUKCHPOBAH B MPOCTPAHCTBE C IMOMOIIBIO SKOPS U TOITOMY
nepeMeniaeTcs Mo aKBaTOPUU BOJI0EMa BCIIEACTBHE BO3ACHCTBHS TeUEHHs, BeTpa U BosHeHUs. [Ipubopsl
JUIsl TIPOBEJICHHS WM3MEPEHHM pacrojiaraloTcs B caMoM Oye (TUTaBydecTH) W/WIIM B 3aBUCHMOCTH OT
KOHCTPYKLIUU ApUQTEpa MMOABEIUIMBAIOTCS K IUIABYYECTH CHU3Y Ha TpocCe.

Tunsl apeiidyromux 6yeB — IOBEPXHOCTHLIE, [NIYOUHHBIE, POQUINPYIOUINE, a TAKKE JICIOBLIE.
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K okeanorpaduyeckuM OTHOCATCS CTallMOHAapHBbIE U Jperdyromue Oyu, ¢ KOTOPBIX MPOU3BOAATCS
U3MEPEHUsT  TUAPOJOTMYECKUX  WJIM  TJIaBHBIM  00pa3oM  THIPOJOTMYECKHX (M YaCTUYHO
METEOPOJIOTUYECKUX) TTapaMeTPOB CPelbl — B MIEPBYIO OYepelb, ITO CKOPOCTU TEUEHUH M TemIieparypa
BOJIbI Ha Pa3HbIX NIyOouHax. Hampumep, Uit u3MepeHH MOBEPXHOCTHBIX TEUCHHH ObUTH pa3paboTaHbI
okeaHorpaduueckue marpaHxeBbie aperdyromme Oynm Ttuma SVP. BnocneactBum nHa Oysix SVP,
HMMEIOLUX KaK MPaBWIO, TEPMUCTOP AJIS MU3MEPEHHS] OBEPXHOCTHOW TEMIEPATYPbI BOJbI, CTAIM TAKXKE
pa3MeIarh JaT4uKd aTMOC(EPHOTro JaBiIeHHs; Takue Oyu momydmnn abOpesuarypy SVPB. Tspkenbie
MeTeoposiornueckue aperdyromupe Oyn (Hanpumep, Oyu tuna FGGE) He mpuromHsl Ui aaeKBaTHOTO
OTCJIC)KUBAHUSI TOBEPXHOCTHBIX TEUCHHH.

Oxeanorpaduueckue Oyu coOuparoT HHPOPMALUIO O CKOPOCTHM M HANpaBICHUU TEUYEHUH,
TEMIIEpaType BOJbI HA PA3IMYHBIX TOPU3OHTAX, BHICOTAX, IEPUOAAX U HANPABICHUHU BOJIH, YPOBHE BOJbI
(mpmimBax). C UX IOMOIIBIO BO3MOKEH MOHUTOPUHT MPOQUIIS TEUCHUH B PEKUME PEaTbHOTO BPEMEHHU.
[Ipu HeoOxonuMocTu okeaHorpaduueckue Oyd OCHAIIAIOTCS JaTYUKaMH JUIsl ONpeNesieHUs KadecTBa
BOJIbI, BUIUMOCTH/MYTHOCTH, pH, pacTBOpeHHOTr0 Kuciopona u ap. Onrcanue psaa okeaHorpapuyeckux
OyeB MOKHO HaliTH Ha caiite Www.ckb-gmp.ru.

Tunu4HbI MOPCKON 3asIKOPEHHBI METEOpPOJIOTHUECKUI Oyl OCHAIEeH NaT4YMKaMU Ui U3MEPEHHS
CIIEYIOIIMX MapaMeTpoB CPebl Ha TpaHuUIle BO3AYyX-BOJa: CKOPOCTh U HaIpaBlieHUE BeTpa, aTMochepHoe
JaBJICHUE, TEMIIepaTypa BO3/yXa M BOJIbl, BHICOTA BOJIHBI U IIEPUOJ, TOYKA POCHl MIM OTHOCHUTENIbHAS
BJIQKHOCTG. JIOMOJHUTEIBHO HAa HEKOTOPBIX THITAX METEOPOJIOTHUECKHUX OyeB (Hampumep, 1riton) moryt
U3MEPATHCS TaKHe MapaMeTphl, Kak COMHEYHas paauaius, arMochepHas BUAMMOCTb, OCAIKH, BOJIHOBOM
CHEKTp, COJIEHOCTh, CKOPOCTU TEUEHUH, MOANOBEPXHOCTHAS TeMIlepaTypa /10 IIyOUHbI HECKOJIBKO COTEH
metpoB (WMO/CIMOGuideNo.8, 2006, chapter 4.3).

Hpeiidyronume MeTeoposorndeckue Oy TIaBHBIM 00pa3oM H3MEpSIIOT arMoc(hepHoe AaBicHHE, a
TaKXe TeMIeparypy Bo3ayxa u Boasl. Ha npeiigyromux Oysax tuna FGGE u3MepsioTces Takke CKOpOCTh
Y HamnpaBJieHUE BETpa.

CranuoHapHble TOBEPXHOCTHBIE OYH - 3TO OYH, Y KOTOPBIX OCHOBHAsI MOJICPKHUBAIOIIAS TJIABYYECTh
pacrojoKeHa Ha MOBEPXHOCTH BOJbl. OOBIYHO B OTEUECTBEHHOW OKEAHOJIOTUYECKOM MPAKTUKE HCIOJIb-
30BaJICh MEHOIUIACTOBBIC HECYITNE Oy HUIUHAPOKOHHUYECKON (POPMBI TPY30MOABEMHOCTHIO OT 175 1o
2300 xr. B CIIIA B xauectBe Hecymero Oys 3a4acTyr0 HCIIONB3YyeTCsl Oyl TOpOMIAIbHOU (OPMBI
Ipy30M01beMHOCTBIO 10 2500 KT - cM, Haripumep, onucanue Oyst SMAXYS.

C nomotpio OyWKOBOM CTaHIMM C MOBEPXHOCTHBIM HECYIIMM OyeM MOXHO MPOBOIUTH U3MEPEHUS
rUIpOPU3NIECKUX XapaKTEPUCTUK BO BCEH TOMIIE BOABI Ha 3aJaHHBIX TOPU30HTaX HaOIroAeHui (c
MOTPeIHOCThI0 TpuMepHO 0,5 % OT riIyOMHBI) C TOCTAaTOYHON CTAaOUIIBHOCTHIO MOJOXKEHHS MPUOOPOB
Ha ITUX TOPU30HTAaX IPH NEPEMEHHOW CKOPOCTHU TEYEHMsI, U, KPOME TOIO, BBIIOJHATH METEOPOJIOTHU-
yeckue HabmoaeHus. K HegocraTkaM Takol CTaHIIMM ClIEyeT OTHECTH YXYALIEHUE KayecTBa U3MEPEHHM
M3-32 BEPTHKAJIBHBIX KOJICOAHUN U TOPU3OHTAIBHBIX IBMKEHUH Oys (O[] JeiicTBUEM BETpa, BOJIHEHUS U
TEUYEeHHUsI), TIepelaBaeMbIX Yepe3 TPOoC Ha MPUOOpPHL, a TaK)KEe CPABHUTEIHLHO HEBBICOKASI HAJEKHOCTh MPHU
JUINTENbHBIX MOCTAHOBKAX M3-3a CJIOKHBIX 'MAPOMETEOYCIOBUM U arpeCCUBHOIO BO3IEHCTBHSI MOPCKOU
BO/IbI HA HECYIIUN TPOC.

bylikoBple ~ CcTaHIMM C [PUTOIUICHHOW  HECYLIEH  IUIaBY4eCThIO HE II0JBEPraroTcs
HEMOCPEACTBEHHOMY BO3J/ICHCTBUIO BETpa M MOBEPXHOCTHOTO BOJHEHHUS, B pe3yibTaTre 4ero obOjgagaroT
Oosiee BBICOKOW HAJEKHOCTBIO W OO0ECIEUMBAIOT JIydllee KadyecTBO M3MEPEHMH, 4YeM CTaHIMH C
MOBEPXHOCTHOM Hecylled IuiaBy4ecThlo. VX HEZoCTaTKM - HEBO3MOKHOCTh M3MEPEHHI B BEPXHEM,
JeATeNbHOM  CJO€ OKeaHa, pAaCIOJOKEHHOM  BBIIIE TMPUTOIUIGHHOrO0  Oys, HEBO3MOXXHOCTh
METEOPOJIOTUYECKUX HAOMIOJEHUII W MpakTUyeckass HEBO3MOXKHOCTh pa3MELIeHUs MpUOOpOB Ha
3aJlaHHBIX TOPU30HTaX W3MEPEHUM INpU HEpoBHOM nHe. IlocienHuii HEIOCTaTOK 3aTpyaHSET
WCIOJIb30BaHNUE CTAaHIUN C MPUTOIJICHHOW IJIaBy4yecThl0 HAa TUAPO(GU3MUECKHUX I[OJIMIOHAX, KOrja
HEOO0X0AUMO pa3MecTUTh MPUOOPHI HAa €AMHBIX TOPU3OHTAX JJIs Bcex OyikoBbIX cTanuuil. Kpome Toro,
€CJIM Y CTaHUUN C MOBEPXHOCTHOM IUIaBYYECThIO 3aMETHbIE IEpEMEICHUS 10 IIyOUHE MpU MepeMeHHOM
CKOPOCTH TEUEHHsS] BO3MOXHBI TOJBKO Yy TJIYyOMHHBIX NPUOOPOB, TJ€ BEPTUKAIbHBIE TI'PaJUCHTHI
U3MEpSEMBIX BEJIMYUH OOBIYHO MHUHUMAIbHBI, TO Ha CTAHLUMSIX C MPUTOIJICHHON IJIaBy4eCThIO
HanOOJIbIINE BEPTHUKAIbHBIE CMEIICHUSI MPUOOPOB MPOUCXOAAT B BEPXHEW YAaCTH HCCIEAYEMOM TOJIIN
BOJ (C TITyOMHOM OHM YMEHBILIAIOTCS), TJ€ TPaJUeHThl 3HAUNTEeNbHbI. [IprBeneHre TaHHBIX U3MEPEHUN K
3aJJaHHOMY TOPHM30HTY JUIsl CTaHUMH C TPUTOIUICHHOW TIJIaBy4decThio TpeOyeT H3MepeHui
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THIPOCTaTUYECKOTO JABJICHUS HAa TOPU30HTAX H3MEPEHUN U YYEeT BEPTUKAIbHBIX IE€PEMELICHUI
npubOpoB Mpu 00pabOTKE JaHHBIX U3MEPEHUN.

CraHnum ¢ pacnpefelIeHHBIMH TNPUTOILNIEHHBIMU IIABYYECTSMHU  SABIIIIOTCS  Pa3sHOBHIHOCTBHIO
CTaHIMH ¢ IPUTOIUICHHOW IUIaBydecThio. Pacnpenenenue miaBydecTeld o TiyOMHE CTaHIUU MO3BOJISET
PaBHOMEPHO pPACHpPENENNTh Harpy3ky Ha Oyipen M B OONbLIEH CTENEHH rapaHTHPOBATh OTCYTCTBHE
npoBucanus Oyiipena. Takue craHMM 00ECTIEUUBAIOT JTYUIIYIO CTAOMIBHOCTD TOJIOKEHUSI TPHOOPOB Ha
TOPU30HTAX IPU IIEPEMEHHOM CKOPOCTH TEYEHHWsS, 4YE€M CTaHIUU C OJMHOYHOM IPUTOIUIEHHON
IJ1aBYYECTHIO.

ABTOHOMHBIC NPHJIOHHBIC CTaHIMM IPEAHA3HAYEHBl U1 MCCIEAOBAaHMA OKEaHCKOro IHA U
MPUAOHHBIX cJoeB. YacTo B TakOW CTAaHIWU OTCYTCTBYET CIEIHUANBHBINA Oyii, MOIACPKUBAIOITII
CTaHLHUIO B BEPTHUKAJILHOM COCTOSHMM, @ KOPITYChl IPUOOPOB 00J1a1al0T MOJIOKHUTEIbHOHN IIaBy4eCThIO U
BCIUIBIBAIOT TPU OCBOOOXKICHHM OT SKOpsA-Tpy3a. Bo MHOrMx ciydasix akyCTHUECKHH pa3MbIKaTelb
MOHTHUPYETCS HEMOCPEACTBEHHO B KOpITyce Mpuodopa.

B kauectBe npumMepa HUKE Ha PUCYHKE CXEMATHUYECKH IOKa3aHO YCTPOMCTBO JOHHOW CTaHLMM VIS
CEHCMUYECKUX HCCIeoBaHMi. B Hell OJIOK CEeHCMONPHUEMHHUKOB, PETHUCTPHUPYIONIUX CEHCMHUYECKHE
KojeOaHus, ISKUT Ha OKEAHCKOM TPYHTE, a OCHOBHOW OJIOK MPHOOPOB, COAEPIKAIIUIN 3aMHCHIBAIOIIYIO
4acTh, pa3MbIKaTelIb U UCTOYHUKH MUTAHUS, 3aIKOPEeH Ha paccrosHuu 3..20 M oT mHa. Mexay coOoit
ONOKHM CBsi3aHBI THOKHMM KaOenb-TpocoM, AeMI(UPYIOUIMM KoyiedaHHWs M LIyMbl OCHOBHOTO OJIOKa,
KOTOpBbIE MOTYT CO3[1aBaTh IOMEXH B paboTe ceiicMonpueMHUKOB. OCHOBHOM OJIOK MMEET JOCTaTOYHYIO
IUIaBYYECTh, YTOOBI IPH OTCOEANHEHUH SIKOPSI-TPy3a MOJHATH Ha TOBEPXHOCTH 00a O1oKa.

Puc. 1.1 Ceiicmuueckas pounast crauims (MO PAH):

1 - ocHOBHO¥i OJIOK ANIEKTPOHUKH; 2 - OJIOK CEHCMOIIPHEMHUKOB;

3 - ruzpoaKycTHIECKast aHTeHHA Pa3MBIKATEIs;

4 - MexaHHU3M pa3MBIKaTeNs; 5 - IKOPb-TPY3; 6 - r’HOKHUi kKabenb-Tpoc

Jpyroii mnpumep [IOHHOM CTaHUMU JUII MOHUTOPHUHIa ILyHaMu CM. 1O azpecy
http://nctr.pmel.noaa.gov/Dart/index.html

OOwuTtaeMble ¥ aBTOHOMHBIC OyH-Ta00paTOpUU MOTYT IKCIUTYaTHPOBATHCS B IIMPOKOM TUATIA30HE
MOPCKHX TJIYOMH OT TOBEPXHOCTH 10 NPHIOHHOTO cJosi. B OoTiMYmMe OT OOBIYHBIX 3aIKOPECHHBIX
OYHKOBBIX CTaHIHMA Ha OysaX-7a00paTopusx pa3MENIAOTCS IENbIe W3MEPUTENbHbIE KOMILIEKCHI IS
OJTHOBPEMEHHOT'O HM3MEpEeHHUs OOJBINOro YMciia mapaMeTpoB. Takwe OyHW pacCuMTaHbl Ha JTUTEIBHBINA
CpOK TMocTaHOBKM. K UX JOCTOMHCTBaM CJlEeAyeT OTHECTH TaKKe XOpOIIYyI MPOCTPAaHCTBEHHYIO
CTAOWIM3AIMI0 W OTHOCHTEIBHO  BBICOKYIO  YCTOWYHMBOCTh, UYTO IIO3BOJISIET  OOECreYrBaTh
OKEAaHOJIOTUYECKUE U3MEPEHUS B 33ITAHHOM TOUYKE C 3aIaHHON OpUEHTAIUEH.

[ToBepxHOCTHBIE Opetidyronue Oyn UMEIOT MIaBy4eCcTh Ha MOBEPXHOCTU BOAbI. K 3TOM miaBydecTu
OOBIYHO TIOJICOSAMHEH Ha TPOCE MOABOJHBIA Mapyc-SKOphb-JApara, pacrojiaralouuiics Ha HEKOTOPOM
paccTosiHuU (OT HECKOJIBKHUX METPOB JI0 COTEH METPOB) HIKE MOBEPXHOCTH BOJbI. OkeaHorpadudecKkue
OyW JarpaHXeBOro THMa CBOOOIHO MEPEMEIAl0TCsI BMECTE C BOJOW MOBEPXHOCTHOTO CJIOS OKEaHa; NS
ATOr0 WX TabapwThl, TUIABYYECTh W 3arpy3ka pPacCUMTHIBAIOTCS TAaKUM 00pa3oM, YTOOBI TOJIBOIHAS

19




MapyCHOCTb BO MHOTO pa3 MPEBOCXOAMJIA MapyCHOCTh HAJABOIHON YacTH, YTO CBOAWUT O MHUHUMYMa
BJIMSIHME BeTpa Ha jaBmkeHue Oysa. Takue Oyu maroT MHPOPMAIMIO O CKOPOCTU JIBMXKEHHUS BOJBI BJIOJIb
Tpaektopun aperida. Ha panHMX »dTamax wucnoyib3oBaHusA jApeddyromux OyeB HX JIOKAIHs
OCYIIECTBIISIACH C COMPOBOX/IAIOLIETO CYAHA C TIOMOIIBIO CYIOBBIX HaBHTAI[MOHHBIX CpeAcTB. Temephb
U1 3TOH LI UCTIOJIb3YEeTCsl CUCTEMA CITyTHUKOBOT'O CIIEKEHUS 3a Ipelihom Oyes.

Haubonee maccoBoe mpuMeHEHHE B OKeaHOrpaduu HaAILIH MOBEPXHOCTHBIE Aper(yromue Oyu tuna
SVP, paspaborannsie mas moamporpammbl  Surface Velocity Program mporpammer World Ocean
Circulation Experiment (1988-2003).

I'nyOunHbIC OyM He#TpanbHOM miaBydectu (sub-surface floats) moryr 3amyckarbes Ha pa3IHUHBIX
3aJJaHHBIX TOPU30HTAX, JJS KOTOPHIX OHM YpPAaBHOBELICHHI IO IJIaBYYECTH, M JpeidoBaTh Ha 3THX
TOpPU30HTaX B TEUCHHME HECKOJbKUX JeT. Panee apeild riyOuMHHBIX OyeB OTCIEKMBAJICA IPU HOMOIIU
aKyCTHYECKUX CPEICTB OO ¢ cynHa (mormtaBku CBOIOY), 1100 ¢ OeperoBbIX WM OyHKOBBIX CTaHIIUH,
UCIOJIb30BABIIMX 3BYKOBbIE KaHaJbl JJI JaJbHEH JIOKALIMM MCTOYHMKOB aKyCTHYECKHUX CHUTHAJIOB
(momaBku RAFQOS). BrnocnenctBuu Obuin pa3zpaboTaHbl TTTyOMHHBIE OyW HEHTpaNbHOH IIaBy4ecTH
ALACE, xoropbple MEpUOAMYECKH BCIUIBIBAIM M TIEpPEIaBaid JaHHBIE O CBOEM MECTOMOJIOKEHUU H
3aMMCaHHyI0 HH(OpMaIUIO (TeMIepaTypy) 4epe3 CITyTHHKH.

[Tpodumnupyromuii Oyl 0OOBIYHO KOMILIEKTYETCS TpeMs JaTYMKaMHU - JaBJICHUSA, TEMIEpPaTypsl U
aJIeKTponpoBoiHOCTH. [lepBoHayanbHO OH cOpachIBaeTCss Ha TOBEPXHOCTh BOBI C CYAHA MM CaMOJIeTa.
Janee Oyil HECKOJIBKO YaCOB OCTAETCsl HA MOBEPXHOCTH, NepeaBasl Ha CIyTHUK CBOM MapaMeTphl, 3aTeM
norpyskaercst Ha ropu3oHT Apeiida (2000 m B mpoekte API'O), rae cBobonno npeiidyer B Teuenue 10
cyrok. Ilpm BCIIBITMM Ha NOBEPXHOCTh IPOU3BOAATCA WM3MEPEHMsI TEMIIEpaTypbl U COJICHOCTH
(anexTpornpoBoaHOCTH). [TpogomKuTENEHOCTS pabOTHI Oys COCTABISIET HECKOIBKO JIET.

PazpaboTano HeckoapKO Mojenel MpohuaIupyromux O0yeB, 0JTHAKO HAaHMOOJbIIEe PACIPOCTPAHCHUE
nonyunnu Oyn mozaenu APEX, oGmajaromue Jy4IIMMHU SKCIUTYaTallMOHHBIMU TTOKa3aTeNsaMu. SIBISsACH
Oosiee JEIIEBBIM CPENCTBOM, NMpoduiaMpyrouye Oyd NPUILIM HAa CMEHY TPAaJULMOHHBIM H3MEPEHUSIM
npoduiiell TeMreparypsl U COJCHOCTH, BBINOJHAEMBIM ¢ OOpTa CyJHAa C MOMOIIBIO Pa3IMYHOTO poja
30H/IOB, B TOM YHCJI€ U OTPBIBHBIX 30H10B XBT.

byn, paspabGoranHble a1 pabOTbl B MOJSPHBIX YCIOBUSAX, INPEIHA3HAUYEHBI JUISI H3MEpPEHHS
TPAaJULMOHHBIX METEOPOJIOTHYECKUX MMapaMeTPOB, a TAKXKE XAPaKTEPUCTHK JIbAA U CHEra (TeMmeparypsl
Jb/1a/CHEra, TEMIEepaTypHOro Mpowis BHYTPU JIbJa, TOJIIMHBI M HANpsHKEHUS JIbJa) M BOJBI MOJO
abaoM. Jlokarus nepeMerieHus JIeA0Boro 0ys Mo3BOJISET IPOU3BOAUTH OLIEHKH ITEPEMEIIEHUS JIbAA.

1.4 Cemw oyes-npoghunemepoe API'O

[Iporpamma paszBepThiBanus cetu OyeB-mipodunemepoB API'O sBisieTcs omHONW M3 Ba)KHEHIIMX
nporpamm BMO u MOK. B peammsanuu mnporpamMmel y4yactByloT 14 ctpan (ABcTpanus,
BenukobOpurtanus, ['epmanus, Haaus, Uaaus, Ucnanus, Kanaga, Kurait, Hunepmanner, HoBas 3emannus,
Hopgerus, Poccus, CIHA, IOxnaa Kopes n Epponeiickas Komuccusi), Ho Bce MOJydaeMble JaHHBIE
HaONIOIGHUH TeMIepaTypbl W COJIGHOCTH  pacHpoCTpaHsioTcs OTKpeITo. [lpenmonaraercs, uTo
peannzanust nporpaMMmbl API'O BHeceT 3HAuMTENbHBIM BKJIAJ B COBEPLIEHCTBOBAHME CE30HHBIX
MIPOTHO30B U Pa3BUTHE OMEPATUBHON OKeaHOTrpaduu.

Bbyn-npodunemeps: nporpammel APT'O cBoGogHO npeiidyroT Ha rimyounax mexay 1500 m u 2000 M,
MMOAHUMASICh K TOBEPXHOCTH Kakble 10 qHeit. Haxomsch Ha MOBEpXHOCTH OyH OMPENESIOT KOOPIUHATHI
U TPAHCIMPYIOT HU3MEPEHMs TeMIeparypbl U coileHocTH dvepe3 cucremy API'OC mpexne, udem
MOTPY3UThCSI HAa 3aJlaHHYI0 TJIIYOMHY W TNPOJOJDKUTH HOBBIM UK u3MepeHuil. Cxema paboTbl Oys
npencrasiena Ha Puc. 1.2. Ilpenmonaraercs, uro kaxaplii Oyii mpoekra API'O Oymer pabotars oOT
YEThIPEX JI0 MATH JIET, OCYIIECTBUB OKOJIO0 150 M3MEPUTENBHBIX I[TUKIIOB.
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Puc.1.2 Cxema pa6otsr 6ys-npodunemepa nporpaMmmel APT'O

K nacrosimemy Bpemenu B mnporpamme API'O ucnone3yroTcs Tpu tumna OyeB-mpoduiemepos. Bee
Oy paboTalOT OJWHAKOBBIM O0pa3oM, HO ClIeTKa Pa3juvaroTCs MO KOHCTpYKIuu. [IpomsBomurensimu
oyeB PROVOR sBusercst komnanuss MARTEC u3 ®panmun. byn APEX npoussomut ¢upma Webb
Research Corporation B CIIA, a 6yu SOLO cnpoekTupoBaHbl M H3rOTaBIMBAIOTCS CKPHIIIICOBCKHM
Oxeanorpadpuuecknm HMucruryrom (CHIA). Ha Oysax wucmonbs3yercs [Ba THIA HM3MEpUTEICH
Temrepatypsl U cojeHoctH — ¢upm SBE wm FSI. Jlatunku temmeparypsl UMEIOT CTaOWUIBHOCTH B
HECKOJIbKO MWJUTUTPAyCOB B TEUYEHHME NSATH JieT. V3MepeHus TeMIepatypbl W COJEHOCTH CHadaia
3aMKCHIBAIOTCS HA KOMITBIOTEP, BMOHTHPOBAaHHBIN B OyH, a 3aTeM, Koraa Oyil BCIIBIBET HAa MIOBEPXHOCTD,
NIEpPEAlOTCs Ha CITyTHHK.

BonpmuucTBO OyeB mporpammbel API'O  ompenenstoT KOOpAWHATBI W TIEPENAlOT Pe3yIbTaThl
n3mepenuit uepe3 cucremy API'OC. CkopocTh nepenaud JaHHBIX B 3TOH CHCTEME TaKOBa, YTO
rapanTupyeTr 0e30muO0vYHbIA MpueM WH(OpPMAIUK U OmpeeieHuE KOOPAWHAT TPH JIFOOBIX TOTOIHBIX
YCIOBHSIX, €CIM Oyl HaXOIUTCS HECKOJIBKO YacOB Ha MOBEPXHOCTH okeaHa. OnpezneneHne KoopauHar 0ys
ocymectBisiercss cucteMod API'OC ¢ tounocthio 0kos0 100 M B 3aBUCMMOCTH OT YMCJIa CIYTHUKOB,
JOCTYIHBIX B TEUYCHHE BpEMEHHU, Korja Oyl HaxXOJUTCS HAa MOBEPXHOCTH, U OT TEOMETPUU UX
pacnonoxenus. CylmecTByeT U MCIOJIb3YeTCs, OJHaKo, abTepHaTuBa cucteMe API'OC, ocHOoBaHHas Ha
pa3Menieann Ha Oye marumka ['mobampHol Cucremsl [losunmonupoBanus (GPS) u mepenade maHHBIX
yepe3 KOMMYHHUKAIMOHHBIE crnyTHHKH cucteM Iridium u Orbcomm. IpeumyiecTBO Takoro moaxoja
3aKJIFOYAETCsl B TOM, YTO KOMMYHHUKAIIMOHHBIE CUCTEMBI TTO3BOJISIOT MEPEAaBaTh OONBIINI 00heM JaHHBIX
B TeueHue 0oJjiee KOPOTKOro MPOMEXYTKa BPEMEHU HaXOKJIeHHUs Oys Ha MOBEPXHOCTH OKeaHa U Jlaxke
OCYILIECTBISATH KOPPEKLHUIO IPOTpaMMbl paboThI Oysi.

[Tporpamma API'O pemraer Heckosibko 3amad. byu-mpoduiaemepsl 3Toi MporpaMMbl OCYIIECTBIISIIOT
KOJIMYECTBEHHOE ONMUCAHME M3MEHEHH, TPOUCXOSAIINX B BEPXHEM CJIO€ OKeaHa, BKIIIOYas TEIUIo3arac,
coille3amac W IMEpPEeHOC ATUX cyOcranuuid. WM3mepenus OysMu-nipopuiemMepamMu  JIOMOTHSIIOT
ATBTUMETPUYECKHE HAOMIOACHUS pealbHBIMU MPO(GHUISIMU TEMIEPAaTypbl U COJICHOCTH U JAHHBIMH O
CKOPOCTH TEUEHUHU C NMPUEMIIEMBIM BPEMEHHBIM U MPOCTPAHCTBEHHBIM pa3pelieHUuEM, YTO IMO3BOJISIET
CYIIECTBEHHO IOBBICHTh Ka4eCTBO HHTEPIPETALMU CIIYTHHKOBBIX H3MEpPEHUIl Tomorpaduu MOpPCKOM
noBepxHoctd. C wmcmonb3oBaHueM OyeB-mpoduiieMepoB mnporpamMmmbl APT'O  BmepBble B UCTOpUH
okeaHorpaduu OyaeT OCyILIECTBICHO JETaJbHOE ONMCAHWE JUHAMUKU BEPXHETo cJos OKeaHa. JlaHHBIE
nporpammbl API'O 103BOJISIFOT OCYIIECTBUTh MHULMAIM3ALMIO MOJEIEH OKEAHMYECKOW LUPKYJIAIUUA U
O00BETMHEHHBIX MOJeNel okeana M atMocdepbl. OCYIECTBICHHE aCCUMUIISIIMU JTAHHBIX Jpei]yrommx
OyeB B MOJIETISIX MOPCKOW JTUHAMHKHU B PEKUME BPEMEHHU, OJIM3KOM K pealbHOMY, TO3BOJIUT CYILIECTBEHHO
YIIYYIIUTh Ka94€CTBO TPOTHO30B MOTO/IBI.

OnHuM M3  OCHOBHBIX BBIXOJIOB TiporpamMmbl  API'O  1ODKHO SIBUTBCA JIOKYMEHTUPOBAHUE
W3MEHUYMBOCTH TIOJIEH OKeaHa Ha MacmrTadax oT ce3oHa A0 aecatuieruid. [lockompky oxono 50%
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HaO0JII0/1aeMOT0 YBEITMYCHUS TEIJIOCOACPKAHUS B KIMMATUYECKOW cucTeMe arMmoc(epa—Ccylia—OKeaH B
tedenne nocneaux S50 et Habmonanock B okeane, nmporpamma API'O cyiiecTBeHHO TOBBIIIAET YPOBEHB
MMOHUMAaHHUSI MPEACKa3yeMOCTH KIMMATUYECKUX U3MEHEHHUH 3TOI CUCTEMBI.

Bonee moapoOHbIe cBeIeHUS O MPOEKTE «AProy coaepkarcs B paznene 9.4.

1.5 Habnrwoenus c nonymuulx cyooe

OnHUM U3 OTHOCHUTENBHO HEIOPOTMX M OJHOBPEMEHHO J(PQEKTHBHBIX METOJIOB OpTaHU3aIUH
PEryNISpHBIX HAOMIOACHUN SBISIETCS MCMOJb30BaHHME KOMMEPYECKHUX CYIOB JUIsl IPOM3BOJCTBA
okeaHorpaduyecknx HabmromeHuil. [Ipy HaTUYMU COBPEMEHHBIX NMOPTATUBHBIX CPEACTB M3MEPEHUN U
CIYTHUKOBBIX KaHaJOB CBSI3M IMOJIydeHHE HMH(POpPMAIMK O MOPCKOW M BO3IYIIHOW cpelax B OTKPHITOM
OKEaHE OKa3bIBACTCS BO3MOXHBIM TIPU MHHHMAJIbHOM BJIOXKEHHU CpPEACTB 10 CpPaBHEHHUIO C
UCIOJIb30BaHUEM CHEIMAM3UPOBAaHHBIX CcyA0B. (OO00pyaoBaB COOTBETCTBYIOIIMM 00pa3oM cyia,
paboTarolye Mo pacrnucaHuio, U OOy4YMB IITYPMAHCKHUH COCTaB NMPOU3BOJICTBY HM3MEPEHMM, yaaercs
MIPOBOAUTH THIPOMETEOPOJIOTUYECKHE HAOMIOACHUS Ha PEerysapHOi ocHOBe. Pasymeercs, HabnoneHUs C
MOMYTHBIX CYJOB TPUBSI3aHBI K TPATUIIMOHHBIM MapHIPyTaM MOPEIUIABaHUS, OJHAKO OHH SIBISIFOTCS
XOpOILIUM JOIMOJIHEHHEM K CIYTHUKOBBIM HAOMIONEHUSM U K JIaHHBIM, MOJIyYa€MbIM C IIOMOILBIO
cBOOOHO-Ipeiidytomux OyeB. Takoil KOMIUIEKCHBIH MOJXOJA IO3BOJSET IMOBBICUTH Ppa3pelIaroIlylo
CIIOCOOHOCTH CETH HAOJIIOICHUI W BOCTIOJIHUTH HEAOCTATKH MPOYUX CPEACTB HAOIIOACHUI.

C uenpl0 MCHOJB30BAHUS MOIMYTHBIX CYJOB KaK CpPEACTBA MPOBEACHUS THIPOMETEOPOJIOTHUECKUX
naobmoaennii, BMO u MOK coznanu nporpammy SOOP (Shih-of-Opportunity Program). Ileasio stoit
IpOrpaMMbl SIBIISIETCSl TPOBEACHHE HAOMIOACHUN B NPUBOAHOM aTtMocdepe W BEpXHEM CJOe OKeaHa
cornmacHo TpeboBanmsiM GOOS um GCOS. Ilporpamma SOOP opumeHTHpOBaHa, TPEXIE BCETO, Ha
NoJICp)KaHUE OMNEPAaTUBHOTO (YHKIMOHMPOBAHUS CETH HAOJIOACHUH C MOMOIIBIO TEPSIEMBIX
oarutepmorpador (XBT), oHako MOCTEIIEHHO HOMEHKJIATypa OMEpPaTUBHBIX HAOIIOMEHUHA C MOMYTHBIX
CyaoB pacummpsierca. JlaHHbIe 3TOH CETH YIOBIETBOPSIOT MHOTOOOpa3Hble MOTPEOHOCTH Pa3IHMUHBIX
MOJIb30BaTeNeH, TaKUX KaK pbIOOJOBHAs WHIAYCTPHS, TPAHCHOPTHBbIE KOMIAHUM M Jp., MOCPEICTBOM
ACCUMWJIALIMK HAOMIONEHUH B MOJENAX LUPKYJSIUM OKeaHa JUOO C MCIOJIB30BAHUEM JPYIHX CXEM
aHanuza. OHOW M3 BaXHBIX 3aJlad MPOTPAMMBI SIBJISETCS BbIPAOOTKA MOAXOJOB K ONTHMAIbHOMY
UCTOJb30BAHUIO JAHHBIX, IOJIY4aeMBbIX C MOIMYTHBIX CYIOB, CBOOOJIHO-Apeidyommx OyeB U cO
CIIyTHUKOB.

[Momumo XBT-30H10B, Tipu TpOBEJACHUH HAOIIOJEHUI C MONMYTHBIX CYAOB BCE Ooliee HIMPOKO
UCIOJIb3YIOTCSL TaKXke TepsieMble MpoduiIeMephl, U3MEPSIOUINE 3JIEKTPONPOBOJAHOCTh, TEMIIEPATYpy U
rnyouny. Kpome Toro, mMHorue cyma oOOpYyIyIOTCS TepMOCOJMHOrpadaMu, C TMOMOLIbI0 KOTOPBIX
MIPOBOAUTCST HEMpEpbIBHAS pPErucTpalus TEMIEpaTypbl U COJIEHOCTH IOBEPXHOCTHOTO CJIOS Ha X0y
cyaHa. 3a0OpTHas BOJa MPU ATOM 3aKAUMBAETCS HACOCOM B CIIEHHUANIBHBIA pe3epByap, a KOOPIWHATHI
TOYEK, K KOTOPBIM MPUBSI3BIBAIOTCS H3MEPEHHUsS], OMPEICNAIOTCS C MOMOUIbI0 CIYTHUKOBOM CHCTEMBI
rnobanbHoro mnosuimonupoBanust GPS. Bce nanHble mM3MepeHUi ONEpaTWBHO IMEPEeNaloTCsl B LIEHTP
00paboOTKH Yepe3 CITyTHUKH.

OTnenbHbIE MOMYTHBIE CyJja OCHAIAIOTCS TaKXKe aKyCTHUYECKHMMHM JIOTUIEPOBCKUMHU MpoduieMepamMmu
teuenuii ADCP (Acoustic Doppler Current Profiler). ADCP 00bdHO ycTaHaBIMBAeTCs O] BOAON Ha
Kopryce cyaHa. [ yuera coOOCTBEHHOTO JBM)KEHUS MPHOOpPA M BBIYUCICHHS CKOPOCTU TEUCHUN TaKKe
UCIOJIb3YETCsl CHCTEMa CITyTHUKOBOT'O TTO3UIIMOHUPOBAHUS.

B oTmenpHBIX choy4asx € TOMYTHBIX CYAOB IPOBOAATCS H3MEPEHUS MapIHUaIbHOTO aBIICHHS
YTJIEKUCIIOro ra3a B MOBEPXHOCTHBIX BOJaX OKeaHa. M3MepeHus mpoBOAATCS MOCPEACTBOM MPUBEACHUS K
PaBHOBECHIO MPOOBI BOABI M YIJICKUCIOTO Ta3a HM3BECTHOM KoHIeHTpauuu. Ilocie ycTaHOBieHHs
paBHOBECHSI aHAJIN3 IPOBOAMUTCS CTAaHAAPTHBIM XpOMATOrpaUuECKUM METOIOM.

Kaxnoe cymHo, ydacTByioliee B IMpOrpaMMe OCHAIIEHO CHUCTEMOM cOOpa JaHHBIX W3MEpEeHHUH,
oTBevaronieil obmeMy craHgapry. JlaHHbBIE HU3KOrO paspelieHus MepefaroTcsi uepe3 CIIyTHUKOBBIC
CHCTEMBI CBs3U, MHTEpHET wiu paauo B gopmarax BATU u TECAK. B nanbheiimem oHu CBOOOJHO
pacmpoctpanstoTcs yepe3 [mobanpayo TenekommyHukannoHHyo CeTb. [laHHbIE BEICOKOTO pa3penieHus
3aMMCBIBAIOTCS HA MAarHUTHBIE HOCUTENH U 3aTeM nepenatorcss B Muposbie LleHTprr JlaHHBIX.
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1.6 Buowl okeanozpaguueckux Haonrooenuit u pabom

Oxeanoepaguueckue pabomvl — 3TO KOMIUIEKC U3MEPEHUN 1 00paOOTKH, MPOU3BOJUMBIX B OKEaHE
(Mope) ¢ menblo monydeHus nHGoOpMaEK 00 WX COCTOSIHMM W MPOTEKAIOIIUX B HUX mporeccax. s
obecrieueHns eIMHOOOpas3usi U CPaBHUMOCTH TOJydyaeMol WH(OpMAIMU, YTO SBISAETCS HEOOXOIUMBIM
YCIIOBHEM €€ HaydHOro OOOOLICHHS U MPAKTUYECKOro MPUMEHEHHUs, BCe OKeaHorpaduueckue padoThl
JOJKHBI TPOBOJUTHCS C MAaKCHUMAaJbHBIM HCIIOJIb30BAHMEM CTaHAAPTHBIX METOJO0B MPOBEICHUS
HAOJMIOACHWH C TIOMOIIBIO IOBEpEHHOM ammaparypbl. B 3aBUCMMOCTH OT Ha3HAuyeHUS BCe
okeaHorpaduueckue padOThl MOXHO pa3JeliuTh Ha CTAalMOHApHBIE, AMU30JAUYECKUE, TMOMYTHbIE HU
CHeIHaTN3UPOBAHHBIC.

Cmayuonaphvie nab00eruss HeoOXOAUMBI JIJIs1 TIOTyUEHUs HanOOoJee TONHBIX PSAJOB HAOIIOACHUI
3a BCeM MHOT000pa3ueM SIBICHUI, TPOTEKAIONIUX B JaHHOW Touke MUPOBOTO OKeaHa UM B KAKOM-TO €T0
pailoHe, a Takke U1 UCCIEIOBAaHUS MHOTOJETHEH HM3MEHUHMBOCTH OKEAaHOJIOTMYECKHUX XapaKTEPUCTHUK.
DTy HAOMIOJEHUS BEIYTCSl HEMPEPHIBHO WM CUCTEMATHYECKH MOBTOPSIOTCS Yepe3 ONpeielieHHBIC, 10
BO3MOXXHOCTH 00Jiee KOPOTKHE, MPOMEKYTKH BpEMEHH B TeueHue psija jet. CtanroHapHble HAOMIOAeHUS
MIPOBOASATCS HA OEPEroBBIX U OCTPOBHBIX TUapoMeTeoponorudeckux ctanmusax (I'MC) u nocrax (I'MII), a
TakkK€ C TIOMOIIbIO AaBTOHOMHBIX AaBTOMAaTHYECKHX TEIEMETPUUYECKHX T'HIPOMETEOPOIIOTHYECKUX
CTaHIIMI; Ha pPEHUIOBBIX CTAHIHUAX; HA OKeaHorpauueckux pas3pe3ax; TMPU  BHINIOTHCHUH
oKeaHorpauuecKux CbeMOK U T. 1.

Peticosas cmanyus — oxeaHorpaguyeckass craHuus (T. e. reorpaduueckas Touka B MupoBoM
OKeaHe, TJe MPOM3BOAATCS OKeaHorpaduyeckue padoThl) B MPUOPEIKHON 30HE MOpS C MOCTOSSHHBIMU
reorpaUYeCKUMU KOOPJAMHATAMH, BBIMIOJHSACTCS PEryspHO. PeiioBeie HAOIIOIEHUS BBITOIHSIOTCS
npuopexkabiMd ['MC | 1 |l pa3psaoB ¢ MaIOTOHHAXKHBIX CYJOB, CTOSIIUX Ha sSKOpe (a 3UMOM CO JbJa),
OIMH WJIM HECKOJIBKO pa3 B MeCAI s M3y4eHUs TUIPOMETEOPOJIOTHYECKOTO pPEeXKHUMa U €ro
W3MEHYMBOCTH B TPHOPEKHON YacTh Mopss B parioHe pacronoxeHus ['MC. Mecto Hax0oXIeHHs
peiIoBOM CTaHIMM JODKHO HauOoJiee MOJHO XapaKTepPH30BaTh TUAPOJOTHUECKUH pEXUM Bcel
MPUJIECTAIONICH akBaTOpUM. B 3aBUCHUMOCTM OT 3a7ady M pailoHa HCCIIEIOBaHUN PEUIOBBIC CTaHIIMHU
OBIBAIOT AITU30MYECKUMH, MTOJYCYTOUHBIMH, CYTOUHBIMA U MHOTOCYTOYHBIMU. Pe3ylbTaThl HAOTIOACHUIA
Ha PEeWI0OBON CTAHINH CITY’KaT «CBSI3bI0» MEX]Y pe3ylbTaTaMu OeperoBbIX HaOMIOACHUN U pe3yabTaTaMU
HAOJIIO/ICHUH, BBITIOJHEHHBIX B OTKPHITOM Mope. B ToM ciydae, ecinu okeaHorpauueckwii paspes
HAUYMHAETCS B pailOHE PACTIOJIOKEHHS PE0BOM CTAHLIMM, TTOCIECIHAS ABISETCA CTAaHIIMEN pa3pesa.

Ha mopsix ¢ mpunmmBamu ISl TMOTYYCHHS] KAY€CTBEHHBIX ITAHHBIX O TIOJHOM IMKIIE MPHIUBHBIX
SIBJICHUH PEiI0BbIC HAOIIOICHUS TIPOBOISTCS Ha CYTOYHOW CTAHIIMH MPOJIOJDKUTEIILHOCTRIO HE MeHee 26
9 B cepeinHe Kaxaoro Mecsma. Ha Mopsix 6e3 nmpuinBoB HAOMIOEHUS TPOBOASTCS TATh pa3 B MecsIl: 1,
7, 13, 19 u 25 uucna. I'opu3onTel HabOmOAeHMH (TIyOMHA, HA KOTOPOM MPOBOIATCS H3MEPEHUS
OKeaHOrpahUyecKrX 3JIEMEHTOB HJIM OTOOp Mpo0) HA PEHJ0BONM CTaHLIMHU Te K€, YTO M Ha CTAHIMAX
OoKeaHOTpaduUIEeCKUX pa3pe30B, HO ¢ J0OaBICeHUEM TOPU30HTOB 5, 15, 25 u 35 M. IIpu rimyOuHax craHuuu
MeHee 12 M Ha3HavaeTcsl AOMOTHUTENIbHBIA TOPU30HT 3 M.

Ha peiinoBoii CcTaHIIMK BBIMOJHSAIOT  CISAYIONIME THIPOMETEOPOJOTUUECKHE HAOIOICHUS:
orpeseNieHue TITyOrHBI, TEMIIEPATyphl, COIEHOCTH WM YACIHLHOTO BECa BOJbI, U3MEPEHUS HAPABICHUS U
CKOPOCTH TEYEHHs] Ha CTaHAApTHBIX TOPU30HTAX, OMpEAENICHUE ILIBeTa W MPO3PAYHOCTH BOJbI, THUIIA,
(dbopMBbI, HampaBleHUs, UIMHBI, MEPHOJA BOJH, COCTOSHHUS IMOBEPXHOCTH MOpS, CTEICHH BOJHEHHUS,
OlpesiefieHuEe TeMIlepaTypbl M BIIQXHOCTH BO3/yXa, HaIpaBJIEHHWS U CKOPOCTH BeTpa, OOJa4HOCTH,
METEOPOJIOTUYECKOW BUIUMOCTH, HAONIONCHUS 32 aTMOCHEPHBIMH SBICHUSMHU, a TaKXkKe MpH
He0oOXOIMMOCTHU U JIe0Bble HabmoaeHus. Bece HaOmoaeHus mpoBoasATCs yepe3 3 yac B CHHONTHYECKHE
cpoku rpuHBudckoro Bpemenu (0,3,6,9,12,15,18,21). HaGnroaenust Haa TEUSHUSIMU B TIPHIIMBHBIX MOPSIX
MIPOBOSATCS HE PEKE UEM OJIMH pa3 B 4ac, B HEMPUIMBHBIX MOPSIX — HE Peke YeM yepes 2 Jac.

Oxeanocpagpuueckuti  pazpe3 — TIOCIEIOBATEIbHBIM Pl OKeaHOTpapUYEeCKHX  CTaHIHH,
pacMoJIOKEHHBIX IO OIpPENeIeHHOMY HAaNpaBiICHUI0 U BBHINOJIHSIOUIMXCA B Kparyaiiliiee Bpewms.
PasznuyaroT cranmapTHEIN paspes (okeaHorpaduuecKkuil pa3pes, CTaHIIMU KOTOPOTO 3aKPETICHbI HA MHOTO
JIET TIOCTOSSHHBIMH  TeorpaMuecKMMHU  KOOpJMHATaMH) W  BEKOBOW  pa3pe3  (CTaHAapTHBIN
okeaHorpaduueckuil pa3pes, BBITOIHIEMBIN PEryJsipHO, Yepe3 OIpe/IeliCHHbIE WHTepBajibl BPEMEHH, B
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TEYCHHE MHOTHX JIECATWICTUH). B HacTosiee BpeMs Ha BCEX MOPSX M OKEaHaX MMEIOTCS TOCTOSTHHBIE
CETKH OKeaHOTpaUYeCKUX pa3pe3oB. 3a/adyeil TaKUX CTAllMOHAPHBIX MCCIEAOBAHUN SBISETCS U3YUCHHE
BCEro KOMILJIEKCA MPOLIECCOB, MPOTEKAIONIMX B BOJHOM TOINIIE, a TakXe HCCIeA0BaHWE MHOTOJIETHUX
W3MEHEHUN SJEMEHTOB THAPOJIIOTUYECKOTO U THAPOXUMHUYECKOTO PEXKHMOB OTICIBHBIX MOpEeH U
00bIIMX akBaTOpHil okeaHoB. OkeaHorpaduyeckue paspesbl, Iepecekas BCIO HCCIEAyeMYI0 BOAHYIO
aKBaTOPHUIO, PACIIOIATAIOTCS B IPHOPEKHON 00JIACTH, B 30HE OTKPHITOTO MOPS WITU MEPEXOAAT U3 OTHOM
obnactu B npyryo. Ilo cBoeMy pacmojioK€HHIO pa3pe3bl HOCAT YCIOBHBIE Ha3BaHUS: NMPHUOPEKHBbIE
okeaHorpaduyeckue paszpesbl U OKeaHOrpaduieckue paspe3bl OTKphITOro Mmops. OxeaHorpaduueckue
paspe3bl pacroiaraloT TakK, YTOObl HAOMIOJEHHS Ha HHUX ObUIM pPENpe3eHTAaTUBHBIMU IJisi BCeil
UCCIIETyeMON aKBaTOPWH, T.C. XapaKTEPU30BaIM TUAPOJIIOTUYECKUE M THIAPOXUMHUYECKHE JJIEMEHTHI B
U3y4aeMOM paiioHe, UX CE30HHBIH M BEKOBOH XOJ, yclOBUS (DOPMUPOBAHMS 3THUX DIEMEHTOB U HX
aHomanuii. OOBIYHO pa3pe3bl MEepeceKaroT OCHOBHBIE CTPYM TOCIOJACTBYIOIIMX TEUYEHUH, a HHOTIa
pacrojaralTcs Mo UX OCAM C LENbI0 M3yYeHHUs MepeHoca U TpaHcpopmaluu BOJHBIX Macc. Paspesbl
JOJDKHBI TIPOXOJIUTH OT Oepera yepe3 MpUOPEKHYI0 YacTh B OTKPBITOE MOpE 0 TPAHMIIBI UCCIEAYEMOT0O
paiioHa WM 10 MPOTHUBOIOJIOKHOTO Oepera.

[Tpy mmaHUPOBAHUU PACIIONIOKECHHS M MPOTSHKEHHOCTH Pa3pe30B HEINb3sl OMUPAThCs Ha KaKOW-THO0
€IMHBIN CTaHJIapT, IPUMEHUMBII K JTI000MY MOPCKOMY PaiioHY, a BCEr/a JOJKHBI YYUTHIBATHCS MECTHBIE
YCIIOBHS C IIEITbI0 0053aTEFHOTO JOCTHXKEHHS PETIPE3CHTaTUBHOCTH HAOIIOJCHUH.

Paccrosinne Mexny okeaHorpadUYeCKUMHU pa3pe3aMy U pa3MellleHrne OKeaHOrpaUuecKux CTaHLUN
Ha HUX 3aBUCAT OT MU3MEHYMBOCTU TI'MAPOJOTMYECKHX 3JIEMEHTOB B HMCCIEAYEMOM paiOHE, T.€. YHCIIO
CTAaHIIMM JOJDKHO OBITh OOJNIbIIE B 30HE TOBBIIIEHHON HW3MEHYUBOCTH THUIPOMETEOPOIOTHYECKUX
3JIEMEHTOB (30HBI THIPOJIOTUYECKUX (PPOHTOB, NMpUOpekHbIE 00JaCTH) W MEHbIIE B 30HE OOJBILIEro
0JTHOOOpa3usl ITUX AJEMEHTOB (HAIpUMEpP, OTKPBITOE MOope). OOBIYHO PACCTOSTHUE MEKY CTAaHIIUSIMH Ha
pa3pe3ax B OTKPBITOM OK€aHe ycTaHaBiIMBaroT B npeaenax 60—120 munp, B Mopsix 30—60 mMuisb, B 30Hax
MOBBIIICHHOH M3MeHUNBOCTH 10—30 MuiIb 1 MeHee. OTHAKO YHMCJIO CTAHIIUHM HE JOJKHO OBITh OOJIBIIINM,
TaKk KaKk OCHOBHOH 3ajaveli HaOMIOJCHWI Ha OKeaHOrpaUUeCKWX paspe3ax sBISIOTCS OBICTpOTa U
BO3MOXXHO OoJblllasi MX CHHXPOHHOCTb. Pa3pe3 moikeH OBbITh BBIIOJHEH 3a BpeMs, 3a KOTOpOe
W3MEHEHHE THIPOMETEOPOIIOTUIECKUX XaAPAKTEPUCTHK OBLIO OBl MUHIUMAITbHBIM.

[Ipy BbIMOMHEHUH pabOT Ha OKeaHOTrpapUUeCKOM pa3pe3e C IeNbl0 BBIICHEHHS BO3MOMXHBIX
M3MEHEHHMH TUAPOJIOTHUECKUX AJIEMEHTOB 3a BpeMs MPOBEJCHUs HaOII0NEHUH 11es1ecoo0pa3Ho B Havaie,
cepelMHe W KOHIIE pa3pe3a OCYIIECTBIATh IOCTAaHOBKY aBTOHOMHBIX OYHKOBBIX CTaHLIMHA C
COOTBETCTBYIOLIMMH CaMOITMCIIAMUA HAa MHOTOYACOBYIO, CYTOUHYIO UM MHOTOCYTOYHYIO paboTy.

[Ipu mpoBeneHuu paboT B MOpPE BBIMOIHIIOTCS OKeaHOTrpapuiecKre CTaHINHN, KOTOpbIE AETSATCS: 10
IIPOJOJKUTEIBHOCTH — Ha Pa30BbIE, MHOTOYACOBBIE, MTOJIYCYTOUHBIE, CYTOYHBIE, MHOTOCYTOUYHBIE; 10
MOJIOKEHUIO CyJIHA, C KOTOPOTO BEAyTCA pabOThI, — Ha SIKOPHBIE U JIpeii(oBbIe; MO YNUCITY BHIMOTHEHHS
THIPOJIOTUYECKUX Ccepuil (HAOMIOACHUN, BBHITIOJTHEHHBIX KOMIUIEKCOM TPHOOPOB, OJHOBPEMEHHO
OMYyCKAaeMBIX JJII OKeaHOrpauuecKux M3MEpeHHd W O0TOOpa MpoO Ha 3aJaHHBIX TOPHU30HTAax) — Ha
OJHOCEpUHBIE U MHOTOCepuiiHble. KpoMe TOro, mpu BBINOJIHEHUH Pa3pe30B padOThI MPOBOAATCS U Ha
XOJly Cy/IHa.

Ha xony cynHa MOTYT BBITIOJHATHCS CIEIYIOIIME BHIBI pa0dOT: CPOYHBIE THIPOMETEOPOIOTUIECKUE
HAONIIO/IEHUs; M3MEpPEHUs TeMIlepaTypbl MOBEPXHOCTHOTO CJIOS MOpS; H3MEPEHHs paclpeeieHUs
OKEaHOJIOTUYECKHUX XapaKTePUCTHK IO TIyOMHAM C TOMOIIBIO PA3IMYHON OYKCUPYEeMOW U 30HIUPYIOIICH
anmnapaTtypbl; H3MEpeHHE XapaKTePUCTHK TEYEHWH B TOBEPXHOCTHOM CJIO€ MOpS C IOMOIIbIO
ANEKTPOMATHUTHBIX WM AaKyCTUYECKMX HW3MEpHUTENeld TedeHHid; oTOOp mpoO BOABI HA OCHOBHOWM
XUMHUYECKHUI aHaIW3 U 3arps3HeHHe (B OCHOBHOM M3 MOBEPXHOCTHOTO CJIOS), a TAKXKe JJISl ONpeleeHUs
psiga TUAPOOHMONOTMYECKHUX TIOKa3aTeliel; HENpepBhIBHBIE HM3MEPEHHsI THUAPOMETEOPOTOTHISCKIX
XapaKTepUCTUK B TOIPAaHUYHOM CJIO€ OKeaH — aTrMmocdepa; chelualibHble HaOMI0JeHUs, HanpuMep
a’pOJIOTUUYECKUE, AKTUHOMETPUUECKHE, aKyCTUUECKUE U JIP.

C cyana, nexaiero B apeiide, BBIMTOIHAIOTCS Te e BUAbI pabOT, YTO U Ha XOJY CyAHA, a TaKxkKe
THAPOJIOTUYECKUE cepur; 30HAuMpoBaHue Toimu Boasl CTJl-cuctemamu; M3MepeHHE XapaKTEPHCTUK
BOJIHEHUS BOJHOTpadaMu; W3MEpEeHUE THIPOONTUYECKUX XapaKTEPUCTHUK BOJbI; MOCTAaHOBKA U CHSTHE
ABTOHOMHBIX OYHKOBBIX CTAaHIUH C Pa3IMYHBIMH CaMOMHUCIIAMH; TUIPOJIOTHYECKHEe, Teo(DU3ndecKue u
rUAPOOMONIOTHYECKUE Pa0OThl; MPU YCIOBHUM TOYHOIO oOmpezeneHus Apeida cynaHa — U3MEpeHHs
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TEUYEHUH, T. €. OCYLIECTBISIOTCS BCE OCHOBHBIE INTyOOKOBOJHBIE U TIOBEPXHOCTHBIE OKeaHOrpaduiyecKue
HaOOIeHUs U paOOTHI.

C cynHa, CTOSILEro Ha SKOpe, BBIMOJIHSIIOTCS BCe BUJIBI paboT, UTO U C CyJAHA, JIeXkKallero B apeiide,
npuyeM OOJNBIIMHCTBO OKeaHoTpaduuecKux padoT BHIMOIHATH ropas3io yaobnee. HemocraTkoMm 31ech
SBIIETCS CJIIOKHOCTh M JUIMTENBHOCTh MOCTAHOBKU CyJHA Ha SKOph (M CHATHUSA), B OCOOEHHOCTH Ha
OonpmMX TIIyOMHax (17 3TOro Tpedyercs creruaibHas rTyOOKOBOIHAs sIKOpHas Jebenka). B ciyuae
HEOOXOMMOCTH M3MEPECHHS TEUECHUW B MEJIKOBOJIHBIX paiioHax, ¢ riryomHamu He Oosiee S0—100 M, u
0COOEHHO TeUEHH B HABUTAI[MOHHOM CJIO€ YaCTO OCYILECTBIIAIOT OCTAHOBKY CYZHA Ha SAKOPb.

N3mepenunss okeaHorpadUueckux XapakTePUCTHK W OTOOp mpoOd MOPCKOW BOABI  HA
OKeaHOrpa(hUYecKNX CTAHIUAX OCYILECTBIIAIOT HA CTAHAAPTHBIX TOPU30HTAX — MOCTOSIHHBIX TOPU30HTAX
HaOIIOJICHUH, IPUHATHIX ISl OKeaHOTpaPUIECKUX U3MepeHuil u ordbopa mpod. CTaHgapTHBHIC M BEKOBBIC
okeaHorpaduyeckre pa3pe3bl BBIIOIHAIOTCS HE PEXe OJAHOTO pas3a B ce30H. KoopauHaTel cTaHIMil Ha
ATUX paszpe3ax U BpeMs BHINOJHEHUS Ha Mopsax Poccum ycranaBiamBaioTcs npukazamu denepanbHoOi
ciry>k0b1 Poccuu 1o THAPOMETEOPOJIOTUH M MOHUTOPHUHTY OKPYKAIOMIEH Cpelbl. Y TBEpKICHHBIE CPOKH
BBITIOJTHEHUST Pa3pe30B MOTYT OBITh HapyIIEHbl TOJBKO MO YCIOBHSM IMOTOJbI WM B Clydyae TsDKENIOou
JIEI0BOI OOCTaHOBKH.

OxkeaHorpadguyeckass CheMKa MPEACTABISET COOOW COBOKYITHOCTh pa3pe30B W  CTaHIIUM,
BBITOJIHAEMBIX OJHUM CYIHOM, TPYIIION CyJOB OAHOBPEMEHHO U IPYTMMHU TEXHUYECKUMHU CPEICTBAMHU
VIS TIOJTy4eHUs UH(OpPMALUK O TIPOCTPAHCTBEHHOM paclpeielIeHnH OKeaHOTPpapUUeCKUX XapaKTePUCTUK
B ONpeeNeHHbI mnepuon BpeMmeHu. OkeaHorpauiyeckue ChEMKH MPOBOJATCS IS HCCIEIOBAaHUS
pacnpezieNieHus: pa3IuuHbIX THAPOMETEOPOIOTHYECKUX JIEMEHTOB BO BCEM MOPE UJIU OTJIEIHbHOM paiioHe
OKeaHa JJIsi COCTABJICHHUS M YTOUHEHHUS MOPCKHX THIPOJIOTUYECKUX M PHIOOIIPOMBICIOBBIX IPOTHO30B U
UX PEKOMEHJIyeTCs BBINOJHATH HE pEXe OJHOro paza B TuIposiormdeckuii cezoH. Ecnm ke wux
HEBO3MOXKHO BBITIOJHSATH €KECE30HHO, TO ChEMKH HEOOXO0JMMO MPOU3BOAMTH JBa pa3a B I'OJl.

OxeaHorpaguieckie CbeMKH MOTYT ObITh B€IOMCTBEHHBIE, MEKBEIOMCTBEHHBIE U MEXTYHApOHbIE.
PacnionoxkeHne pa3pe3oB NpU  BBIIOJHEHWH OKEAHOTpPaUUYECKUX CBEMOK M HX YHCIO JIOJKHBI
CHOCOOCTBOBATH MPH MOIYYCHUU PE3YJIbTATOB HAOIIOCHHUM MOTYYEHHIO XapaKTEPUCTUK Crieln(puIecKux
ocoOeHHOCTEeH uccienyeMoro paiioHa. B uucio pa3pe3oB mpu OKeaHOTPapHUUECKOW ChEMKE IOJIKHBI
00s13aTeIbHO BXOJUTHh BCE CTaHAAPTHBIE U BEKOBbIE OKeaHOTrpadUyECKue pa3pesbl, CYIIECTBYIOIIUE B
JaHHOM paiione Mops. HaOnromeHuss mpu BBINOJHEHUH CHEMKH JIOJDKHBI OBITH IO BO3MOKHOCTH
CUHXPOHHBIMHM, KaK M IpPH BBIIOJHEHUU CTAHIAPTHBIX OKeaHOrpaUuecKux pa3pe3oB. A ¢ IIENbIO
YMEHBUICHUS BPEMEHH MpPOBENEHHUS HAOIIOACHUN CHEMKY CJEIyeT BBIIOJIHATh HECKOIBKUMH CyAaMu
OJTHOBPEMEHHO.

IIpu npoBeneHNMH OKEaHOTPAPHUUECKOW CHEMKH OJHHM CYJHOM HEOOXOOUMO J10OMBaThCS
MaKCHMaJIbHOW CKOPOCTH paboThl, a YHCIO Pa3pe30B M CTAHIMM HAa HUX HE JOHKHO OBITh OYEHb
OonpbmMM. B HEKOTOpBIX cilydasiX JOMYCKaeTcs COKpallleHHE COCTaBa HAOMIONEHHWH, a MpH TIyOMHAX
cebire 1000 M 9acTh CTaHIUMI WHOTIA ACNIAIOT MOBECHBIMU (TI0IBECHAs OKeaHoTpaduueckas CTaHIUsI —
CTaHIUs, HAOIIOJICHUS Ha KOTOPOW BBIMOJIHSAIOTCS HE /10 JTHA, a JI0 ONPEICICHHOTO TOPU30HTA).

Pacnipenenenune paspe3oB (B KakoW-TO Mepe o0pa3oBaHHWE 3aMKHYTHIX ITOJUTOHOB) ITO3BOJISET
MIPOU3BECTH OLIEHKY CTETNICHW M3MEHUYUBOCTH THAPOMETEOPOIOTHUECKUX IEMEHTOB 32 CUET MOBTOPEHUS
oKeaHOrpaUUeCKUX CTAHLMN, BBIMOJHSEMBIX B Hayalle M KOHIE WIM Ha IEPECEUCHUU pPa3pe3oB.
Pexomenayercst Takxke A MOJNyYEHHS BO3MOXHBIX M3MEHEHUH 3HAYEHUH THUAPOMETEOPOIOTMYECKHX
AJIEMEHTOB 3a MEPHOJ] ChEMKHM B HECKOJIBKHUX TOYKAX MOBTOPHBIX CTAaHIMIl MOCTaBUTh AaBTOHOMHBIE
OyiKOBBIC CTaHIIMM C ABTOMAaTHYECKUMHU PETUCTPATOPaMU THUIPOMETEOPOJOTHUECKUX MapaMeTpoB Ha
Pa3IMYHbIX TOPU3OHTAX.

[Ipy BBINONHEHWH OKeaHOTPaUUECKOH CHEMKH HECKOJIBKMMHU CyJaMH BCE Cyna JAenaroT
Ha3HAYeHHbIE UM pa3pe3bl OJHOBpeMeHHO. Ecnu cheMka MpoOBOAUTCSA CyAaMH PA3IMYHBIX BEIOMCTB,
YCIIOBHE OJHOBPEMEHHOCTH He Bceraa cobmiomaercs. B 3ToM ciydae KakJoe CYIHO BBITIOJIHSET
CaMOCTOSITENIFHO BBbIICJICHHBIE €MY pa3pe3bl, HO MpU 3TOM YCTAHABIMBAETCS OOIIMNH CPOK JUIs
BBITTOJIHEHUS BCEW CHEMKH.

3a mepuoa okeaHorpauueckoil ChEMKH B UENAX H3YYCHHS] W3MEHYHMBOCTH THUIPOJIOTHUECKHX
3JIEMEHTOB BO BPEMEHHU U B CBSI3M C OOYCJIOBJIMBAIOIIUMH HX METEOPOJIOTHYECKMMU U TIPHIMBHBIMHU
(bakTOpaMu BBITIOJTHSIOTCS MHO204ACOBble U MHO20CYMOUHbIE 2UOPOMEMEopoIocuYecKue Habao0eHus
B XapaKTEPHBIX TOYKAX C IMOMOUIbI0 YCTAaHOBKH aBTOHOMHBIX OyiikoBbIX craHimil (ABC) umu ¢ cyana,
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CTOSIIIETO Ha SKOpE WJIM JexKalero B Apeide. BreimonHenue momoOHBIX OKeaHOTpapUUeCKUX CTaHLUH
UCIIONIb3YETCS TAK)Ke MPHU HMCCIEAOBAHUSX BETPOBBIX W MHEPIMOHHBIX TEUCHHM, MPHJIMBHBIX SBICHUMH,
BHYTPEHHUX BOJIH, Pa3BUTHUS U 3aTyXaHHs BETPOBBIX BOJH U IPYTUX OKeaHOTrpapUUecKUX MapameTpoB H,
KpOME TOTO, JIIsl pa3pabOTKH METOI0OB OKEaHOTpahUIECKUX paCUueTOB U MPOTHO30B. [IpOIOIKUTENIEHOCTD
HaOJIIO/IEHUH Ha MHOTOCYTOUYHBIX CTAHIMSIX OIpeNessieTcsl UCXOAs U3 TpeOOoBaHMs, YTOOBI 3a BpEMs
paboT MOXKHO OBLIO HAOIIOIATh TOCTATOYHOE pa3sHOOOpa3ue CHHONTHYECKHUX MPOIECCOB U CBSI3aHHBIX C
HUMU 3HAYEHHUH THAPOMETEOPOIOTMUECKUX TapaMeTPOB.

[Ipu BBINOJHEHHM MHOTOCYTOUHBIX CTAHIIMH, €CJIM CYAHO HAaxOJMUTCS B pailioHE MOCTaHOBKHU
aBTOHOMHOW OyiikoBOW cTaHuuu (B paamyce He Oosiee | MuiM), ¢ CyIHa 00S3aT€bHO TPOBOJISATCS
HaAOIIOJICHUS 32 BETPOM, BEPTHKATHHBIM PaCIPE/ICICHHEM TeMIIepaTyphl, COIEHOCTH, TUAPOXUMHUECKUX
AJIEMEHTOB, a TaKXe 3a IPYTMMH THIPOMETEOpPOJIOTHYeCKUMH NapaMeTpamu. B ciydyae paboTel 0HOTO
cyaHa ¢ HeckoinbkuMu ABC HaOmIOACHHS OKONO KaKAOH OYMKOBOM CTaHLUHU BBITOJIHSIOTCS IPH
MMOCTAaHOBKE, CHATHH U TIPH KaXK0i mpoBepke padotel ABC.

Onuzoduyeckue HabIOOeHUs. BBHITIONTHIIOTCS MO CIENUATbHBIM MPOrPaMMaM B OCHOBHOM B IIEJISIX
MOJIy4YEHHUsl JaHHBIX O paclpeiesieHud KOMIUIEKCa THIPOMETEOPOJOTHYECKUX 3JIEMEHTOB WM KaKoro-
00 OJHOTO KOMITOHEHTa PEeKMMa MOpPS B HCCIEAYEMOM pailoHE MO BO3MOXKHOCTH 32 MUHHUMATbHBIN
nepuoj; BpemeHH. [logoOHble HaAOMIONEHUS 4Yallle BCEro 3aKIIYaloTCsl B IMPOU3BOJACTBE Pa3HbBIX
OKeaHOrpahUUeCKUX CHEMOK OJHHMM WM HECKOJIBKHUMH CyJaMH, a TaKKe B BBINOJHEHUU PAa30BBIX
MHOTOYacOBBIX ~ WJIM ~ MHOTOCYTOYHBIX  CTAHIUN A U3YYEHUS  BIUSHUS  OTIENbHBIX
THIPOMETEOPOJIOTHUECKUX TapaMeTPOB HA BOJHBIA pEXHUM wHccheayeMoro OacceitHa. OOBIYHO ATH
HaOJIO/IEHUs] MPUYPOUMBAIOTCS K MOMEHTAM DPE3KHUX W3MEHEHUN TOTOJHBIX YCJIOBUN WM COCTOSIHHS
MOps, a TaKXe TPU PEKOTHOCIIMPOBOUHBIX OOCICIOBAHUSX COBEPIICHHO HEM3YUYEHHBIX WIH
MaJIOM3Y4YeHHBIX paiioHOB Mops. Kpome Toro, snuzoanueckrue HaOIIOACHHS TPOBOASTCS B ONEPATUBHBIX
nemsix Uil o0ecredeHus aHHBIMH THUIPOMETEOPOJOTUYECKUX HAONIOACHUN TONbh30BaTeNiell U IS
COCTaBJICHHS OKeaHOTpaUYECKUX pacueToB, IPOTHO30B U UX MPOBEPKH.

Ilonymuuvle 2uopomemeoponocuveckue Haba0O0eHuss TPOBOIATCA PEeryisapHO B Iensx cOopa
MaTepUasoB JUIsl ONepaTUBHON MHGOPMAIUU O COCTOSHUU TOTOJIbI U MOpsSl B paiioHaX IJaBaHUS CyJIHA.
Pe3ynbrarel HaOMIOACHUN KOAMPYIOTCS W 1O KaHAJIaM CBSI3M TEPEJAIOTCS B COOTBETCTBYIOIIHE
ornepaTuBHbIe opranbl Pocruapomera. [lonmyTHbIe THIPOMETEOPOIOTUYECKUE HAOIIOIEHUS BBITOJIHAIOTCS
TOPTrOBBIMH ¥ PBIOONPOMBICIIOBBIMH CyJlaMH, KOpaOJIsSMU ¥ BCIIOMOTATEeNbHBIMH CynaMud BoeHHO-
MOpCKOro (h10Ta ¥, KOHEYHO e, BCEeMU Hay4YHO-HUCCIIeI0BATENbCKUMH CYIaMH.

Cneyuanvuvie okeanozpaguueckue HaO0OeHUs Ha TIOJIUTOHAX MPOBOJIATCS B LEISIX HUCCICIOBAHUS
MIPOLIECCOB U SIBIICHUH, MPOTEKatoMX B MUPOBOM OKeaHe, N3MEHYHMBOCTH 3TUX MPOLIECCOB BO BPEMEHU U
npoctpancTBe. CocTaB 3TUX HAOIIOJEHHI, CPOKHM BBIOJHEHUS W MX MPOJOHKHTEIBLHOCTh 3aBHUCSIT OT
3a/1a4 MCCEAOBAaHMS, a MporpaMMma HaONIOJCHUN COCTABIISETCS ISl KaXXKIOW SKCIEAUIMU U peiica. B
paboTax Ha TONUTOHE BCEr/a Y4acTBYeT HECKOJBKO CymoB. McciemoBaHWS Ha IMOJHMIOHAX OOBIYHO
3aKJIIOYAIOTCS B BBINOJHEHUM CETKH OKeaHOrpapuyecKHX pa3pe3oB, MHOTOCYTOUHBIX CTaHUUN B
XapaKTePHBIX TOYKAX M MIOCTAHOBKAX CEPHH aBTOHOMHBIX OYHKOBBIX cTaHimii. Kpome Toro, B paborax Ha
MOJINTOHAX B IOCJEIHEE BPEeMs CTad HIMPOKO MPUMEHSTHCS JAUCTAHIIMOHHBIE METO/bI 30HAWPOBAHUS
OKeaHa (aBHAIIMOHHO-KOCMHUYECKHE METObI HcciaenoBanus okeana: UC3 u mumoTupyeMble KOCMHUYECKHE
amnmaparsl).

1.7 Tpebosanusa k mexHuueckomy OCHAUW{EHUIO U NPOGEOCHUIO
OKeanozpaguueckux nadarodenuii u paoom

Llenbto PykoBojacTBa sABISETCS TaKkKe OMMCAHUE HOBBIX CPEACTB M METOJOB OKEAHOJIOTHYECKUX
UCCIIEJOBAaHHM, TPEICTABICHNE COBPEMEHHOTO COCTOSHHS padOT B 3TOM 00NAacCTH W MX COOTBETCTBUS
MHUPOBBIM TEHJCHLMSAM, a TaKKe yKa3aHHWE MEpPCHEKTHB Pa3BUTHS TEXHUKU M METOIOJOTMU OKEaHO-
JIOTMYECKUX UCCIECJOBAHUN M BO3MOXKHBIX ITyTEH MPAKTUYECKOTO MPHIIOKECHUS HOBBIX TEXHOJIOTHH.

OCHOBY = COBpPEMEHHOW  METOJOJIOTUM  OKEaHOJOTMYECKMX  HAONIOJeHMH  COCTaBiseT
MHOTOKOMIIOHEHTHAsI CHCTeMa cOOopa IaHHBIX IPHU TNPOBEACHHH OSKCIICAWIMOHHBIX HCCIEIOBAaHUI B
okeaHne. Pa3paboTaHpl MOABOJHBIE OOHMTaecMble M HeOOWTaeMble ammapaThl, aBTOHOMHBIE OyHKOBBIE
CTaHIINH, JOHHBIE CTAaHIIMH U JOHHBIE oOcepBaTopuy, Aperdyromme OyiikoBble cTaHInu. Mcmombp3yoTes
IMCTAaHIIMOHHBIE, B TOM 4YHCIIE CIYTHUKOBBIC, H3MepuTelbHble MpuOopsl. LHupoko uCHonb3yroTcs
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Hay4yHO-uccinenoBarenbekue cyaa (HUC) u cyna uist mOMyTHRIX U3MEPEHH U3MEHUYMBOCTHU I1apaMeTpoOB
TUIPOGU3NIECKUX TTOJIEH, THAPOXUMUYECKUX M THIPOOHOIOTHYECKHX TTOKa3aTeNiell B OKEaHaX M MOPSX.

Huxe moapoOHO paccMOTpeHBI BOIPOCHI OCHAIIEHUSI MHOTOKOMIIOHEHTHOM CHCTEMbI HaOIIO/IEHUS
YHUQPUITUPOBAHHBIMHA U3MEPUTEIBHBIMU CPEICTBAMH.

B 3aBucuMocTH OT HCHOJb3yeMbIX IIaTGOpM M 3ahad HAOIIOACHUM U TEXHUYECKUX CPEICTB U
npubopoB okeaHorpaduyeckue pabOTBI MOTYT HUMETh Pl ocoOeHHOCTed. OgHaKO OCHOBY
TPAIUIIMOHHBIX PAOOT COCTABIISIIOT CTaHIAAPTHHIC HAOMIOACHHUS W PaOOThL. DTH pabOThHl 00ECIIEUYNBAIOT
ennHooOpa3ue M CpPaBHUMOCTh MOJYYaeMBIX IaHHBIX, YTO SBJISIETCS HEOOXOAWMBIM YCIOBHEM HX
Hay4YHOTO0 OOOOIICHUSI M MPAKTUYECKOTO MCIOoJib3oBaHUsA. CTaHmapTH3anus OKeaHOrpapuIecKux padoT
pacrpocTpaHsieTcs Ha TEXHMYECKHE CpEeICTBAa W MpHUOOpBI, MECTO MPOBEACHUS pPadOT, TOPH3OHTHI
HaOMIOJICHUH, BpeMs BBIMOJHEHUS HAOMIONCHUM, METOJAbl HAOMIOJCHHUI, METOJIbl COBPEMEHHOM
00pabOTKM JAHHBIX HAOMIOACHUNA M (OPMBI MPEICTABICHUS PE3yJIbTaTOB JUIsl apXHBAllM, XpaHEHU,
oOMEHa M AJIEKTPOHHOM MyOJIMKAIUU JaHHBIX.

Oxeanorpaguueckue padoThl B 3aBUCUMOCTH OT METOJOB BBIIIOJHEHMS, TEXHUYECKHX CPEICTB M
puOOPOB, MPY MOMOIIN KOTOPHIX OHH BBIIOJIHAIOTCS, MOTYT OBITh Pa3/eJeHbI Ha CIIEAYIOIUE.

1.PaboTbl, BBIMOIHAEMBIEC HA X0y CY/IHA.

K stum paboram oTHOCSTCS CleAyIolue BUIbL:

a) KOMIUIEKC CTaHJAPTHBIX TUAPOMETEOPOTIOTHYECKUX HAOIONCHUH, COCTOSIINIA U3 HAOIIOIeHUI
3a O00JIaYHOCThIO,  aTMOC(EpHBIMH SIBICHHUSAMHU U COCTOSHUEM TMOTOJbl, BUAMMOCTBIO, BETPOM,
TEMIIepaTypoil M BIAXHOCTHIO BO3AyXa, TEMIIEPATypoil BOABI B MOBEPXHOCTHOM CIIO€, aTMOC(HEPHBIM
JaBJICHUEM,  BOJIHEHUEM,  OINACHBIMU SBJICHUSMH, O KOTOPBIX JAIOTCS LITOPMOBBIE OIMOBEIICHUS
(obnenenenue cyaHa, Betep Oosee 25 M/c, BBICOTA BOJH B OKeaHe 8 M M OoJiee, TyMaH MpU BUAUMOCTH
0,5 Munu u MeHee), JIeSHbIM TOKPOBOM MpH IJIaBaHUU BO JIbJIaX WM BOJM3U KPOMKH, CBEYEHUEM MODSL.
Bce mereoponornueckrue HaOMIOAEHUS JOJDKHBI BBITOTHATHCS C MOMOIIBIO CYIOBBIX aBTOMATHYECKHUX
TUJIPOMETCTAHIINM,

0) TrUApPOJIOTHYECKUE, TUAPOPHU3NUECKUE, TUAPOXUMHUYECKHE U TUAPOOMOJIOTHYECKUE PabOThHl U
HaOJIIOJEHUS:

— 3a pacrpesielIeHUeM TEeMIIepaTypbl BOJBI MO IIIyOWHE MPH MOMOIIM 30HAUPYIOMIUX YCTPOUCTB,
CT]I — cuctem,

—3a TEYEHUSIMH B IIOBEPXHOCTHOM CJIO€ MOpS TpU TOMOUIM  3JIEKTPOMArHUTHBIX,
PaZMOIOKAIIMOHHBIX U aKyCTUUYECKHX U3MEpHUTEIIel TeueHu !,

— B3ATHE NPOO BOJBI HA OCHOBHOW XMMHYECKHMH aHaU3, 3arps3HEHHUs U TUIPOOHMOIOTHYECKHE
MoKazareiau (MPeUMYIIECTBEHHO U3 MOBEPXHOCTHOIO CJI0S1) C MOMOIIBI0 COBPEMEHHBIX aBTOMATUYECKUX
TEXHUYECKHX CPEJICTB,

— HENpepbIBHAS PETUCTPALUs TUIPOMETEOPOJOTUYECKUX XAPAKTEPUCTUK B TMOTPAHUYHBIX CIOSX
OKeaH-aTMoc(epa 1 Ha NTyOUHAaX ¢ TTOMOIIBI0 OYKCUPYEMBIX YCTPOMCTB,

—crenuaibHble u JIOTIOTHUTEIIbHBIE HabI01eHus, HarpuMmep, a’pOJIOTMYECKUE,
aKTHUHOMETPUYECKUE, re0(hU3UYeCcKHe, aKyCTHUEeCKUE, SJICKTPOMAarHUTHBIE U .

Hegnocratkom HaOmrofeHU Ha XOIy CyAHA SIBJISETCA HEOOXOIMMOCTb NMPUMEHEHHS CHEelHaTIbHBIX
TEXHUYECKHUX CPEJCTB U METOJIOB, CHIDKEHHE TOYHOCTU M3MEPEHHS PsJia OKeaHOrpapUUeCKUX XapakTe-
PHUCTHK TI0 CPABHEHHIO C U3MEPEHUSIMU, IPOU3BOAUMBIMH C HEMIOABIKHBIX U IpeiiyIOmNX CPEACTB.

2.Pa0oThl1, BBITIONHAEMBIE C CyIHA, HAXOMASIIETOCs B Apeiide.

OcCymIecTBIAIOTCS BCE OCHOBHBIE TIYOOKOBOJHBIE U TIOBEPXHOCTHBIE OKeaHOTpapuuecKue
HaOII0AeHUs U paboThI, T. €. pabOTHl HA OKEAHOTPAPHUECKUX CTAHILIUAX, OTIMCAHHBIC BHIIIIE:

— BCE BUJIbI OCHOBHBIX PadOT W HAOIIOJCHUH,

— U3MEpPEHUsl TeMIepaTypsl BOAbI 30HANpYomuUME yerpoiictBamu 1 CTJl — cucremamu, U B3ATHE
po0 BOJIbI HAa CTAHIAPTHBIX TOPU30HTAX OT MOBEPXHOCTHU 0 JHA,

— perucrtpauus BbICOT U MIEPHOIOB BOJIH BOJIHOTpadamu,

— HU3MEepeHHue MPO3PavyHOCTH U I[BETA BOJBL,

— OompefeneHre TUAPO3OHIAAMU BEPTHKAIBHOTO TNPO(GUIS TeMIeparypbl M COJEHOCTH BOJHI,
COJIEp’KaHusl KHUCIIOPOJAA, KOHLEHTPALlMU BOJOPOJIHBIX HOHOB (pH) W Apyrux TrUAPOJOTHYECKUX H
THJIPOXUMUYECKUX ITOKa3aTenei,

— IIOCTAHOBKA U CHITHE aBTOHOMHBIX OYHKOBBIX CTaHIIHH,

— BCE BUJIBI THIPOOMOIOTUIECKHIX Pa0OT.
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[Ipy HaMUUMM CIYTHUKOBOTO HABHTAI[MOHHOTO OOOPYAOBAaHUS OMNPEACISIOTCS JIEMEHTHI apeida
CyIHA ¥ MapaMeTphbl MOBEPXHOCTHBIX TEYCHUN.

3. PaboTs1, mpoBOAMMBIE C CyTHA, CTOSIIIIETO HA SIKOPE.

W3-3a CHOXKHOCTM M JUIMTENBHOCTH TMpollecca IMOCTAaHOBKM CyAHAa Ha SKOpb (M CHATHSA) B
0COOEHHOCTH Ha OONbIMX TIAyOWHAxX (st 3TOro Tpedyercs crenuaibHas TIIyOOKOBOJHAs —SIKOpHas
nebenka), 3TOT CIOCOO MPUMEHSETCS B UCKIIOYUTENBHBIX ciydasx. FIMeHHO, Korja TJIaBHOUW 3amaucit
okeaHorpaduueckux paboT SBISETCS MU3MEpEHHE TEUEHUN B MEJIKOBOAHBIX pailoHax ¢ riiyOMHamu, He
npesbimatomumu - 50—100 M, u Korga HeoOXOAMMO HWMETh HAAEKHBIE H3MEpPEHHUsS TEUCHHH B
HABUTAIIMOHHOM cjoe. B 3ToMm ciywyae ¢ cyaHa, CTOSILEro Ha fKoOpe, JUIsl M3MEpEHUs TEeUeHUil B
HaBUTAIMOHHOM CJIO€ TPUMEHSIOTCS COBPEMEHHBIE caMONMCLBl TEYEHUH, B TOM YHUCIE
AIEKTPOMAarHUTHBIE U aKyCTUYECKHE JAOIIIEPOBCKOTO THIIA.

Kpome Toro, BBITTOJIHAETCS TIOCTAHOBKA SIKOPHBIX OYWKOBBIX CTAHIIUN C U3MEPUTEISIMU TCUCHHM, a
TaK)Xe MOJIBOJAHBIX CTAHIUI, allllapaToB U APYTUX aBTOHOMHBIX CPEJICTB U3MEPEHHUIA.

C cynHa, CTOAIIETO HAa SKOPE, a TAKXKE C JIPYIMX HETOABIKHBIX IIATGOPM MOKHO MPOBOJAUTH BCE
BHJIBI OKeaHorpaduueckux HaOmoAcHWN U paboT. B 3TOM cimydae 3ToT croco® mpoBeneHus padoT
SIBIIIETCS Hanbosee yIoOHBIM /Uit OONBIIMHCTBA BUAOB OKEAHOTpaPUIECKUX PadoT.

4, C HenoABWXKHBIX (NMPUNAWHBIX) W APEU(PYIOMMX JIEISHBIX TOJICH OCYIIECTBISICTCS OCHOBHOM
KOMIIJIEKC OKeaHOrpapuuecKuX padboT A MoTydeHHUs MH(OPMAIMK O MPOTEKAIOIMIKX B MOIJIETHOM CJI0e
MOPCKHX BOJ (DU3HUECKUX, XUMUUYECKUX U THIPOOHOIOTrHUYecKuX mpoueccoB. Kpome toro, onpenemnsercs
TOJNIUHA JIbJJa U €ro (QU3MKO-XHUMHUYecCKue Xapakrepuctuku. C apelddyrommx IensHbIX MoJel
OTpe/ieNIsieTCs HalpaBiIeHUEe U CKOPOCTh UX aperida.

5. C HENnoOJIBWKHBIX W TMEPEIBIKHBIX OCHOBAHMNA W TUIATHOPM MPOU3BOAATCS HAONIOACHUS B
MpUOPEXKHBIX MEIKOBOAHBIX pallOHaX OKeaHa M B MEJIKOBOJIHBIX Mopsx. Hampumep, njias 3TOoro moryr
OBITh KCITOJIb30BAHBI HEMOJIBHKHBIC OypOBBIC MIAT(HOPMBI U OCHOBAHUS, YCTAHOBICHHBIE B OTKPBHITOM
MOpe Ha 3HAuMuTelIbHBIX TiyOuHax. Ilmardopmbl M OCHOBaHMS, YCTAHOBIIEHHBIE B OTKPBHITOM MOpE,
HauOosee YHOOHBI Ui WM3MEPEHUS BCEX THIPOJIOTUYECKHX M METEOPOJIOTMYECKHX XapaKTEPHCTUK,
MTOCKOJIBKY OHU HE HCIIBITHIBAIOT BIMSIHUS OeperoB M Mopckoro BojaHeHHs. Ha aTux mardopmax Ttaxxke
YCTaHABIIMBAIOTCSI aBTOMATUYECKHE THAPOMETCOCTAHIIHH.

6. ABTroHOMHBIC OKeaHojornueckue ctaHiuu (AOC) cTanu aKTMBHO BHEIAPITHCS B TPAKTUKY
OKEaHOJIOTUYECKUX HCCIICIOBAHUN BMECTE C Pa3BUTHEM AJICKTPOHHKU W aBTOMATHKH, KOTJIa MOSBUIACH
BO3MOXXHOCTh ~CO3/IaHUSl KOMIIAKTHBIX W HAJEXKHBIX YCTPONCTB [JIsi aBTOMAaTHYECKON 3amucH
uHbOpMalUK U ee NepeAayr Ha OeperoBoil MyHKT cOopa JaHHBIX B pealbHOM Maciutabe BpemeHHu. K
npeumyiiectBam npumeHeHust AOC npexJie BCero OTHOCUTCS BO3MOXKHOCTh HETIPEPHIBHOTO MOIYYECHHUS
nH(OpPMALIUKA O COCTOSHUM BBIOPAHHOTO Y4acTKa BOJIHOM TOJNIIM 3a JJIUTENbHBINA (JIOCTHTAIOIUN He-
CKOJIBKUX JIET) MEPUOA, B TOM 4YHCIIE€ B PEaJbHOM BpPEMEHHU, YTO HEBO3MOXXHO OCYIIECTBUTH IPYTHMMHU
cnocobamu. K aBTOHOMHBIM OKEaHOJOTHYECKUM CTAaHIMSIM OTHOCSATCS CIEAYIOIIME OCHOBHBIC THIIBI:
aBTOHOMHBIE OyHMKOBBIE CTaHIMM, ABTOHOMHBIC JIOHHBbIE CTaHIMM ¥ AaBTOHOMHBIE TOJBOJHBIC
HCCIIEI0OBATENbCKUE 00CepBaTOPHUH.

3a mocienHUe JBa-TPU JECATUIIETHS B Pa3HBIX CTPaHAX, 3aHUMAIOLIMX BEAyIlee IOJOXKEHHE B
00JIaCTH MOPCKUX TEXHOJIOTHH, OBLJIO CO3/IaHO 3HAYUTENIFHOE KOJWYECTBO aBTOHOMHBIX HEOOHTAEMBIX
MOJIBOJHBIX AamIapaToB, MCHOJB3YIOUUXCS JUIsl PEHICHUs IIUPOKOro Kpyra Hay4YHBIX M NPUKIATHBIX
3alad TI0 WCCIEJAOBAaHWUI0O M OCBOEHUIO oOkeaHa (Oaruckadwl, Oarmcdepsl, OaTHUIUIAHBI W T.1.).
CoBpeMeHHbIE MHOTOIIEIEBbIE aBTOHOMHBIE aIlliapaThl MPEACTaBIAIOT cO00i HOBBIM Kacc MOJBOIHBIX
POOOTO-TEXHUYECKUX OOBEKTOB C MPUCYLIMMH UM 33JauaMH U NMPAKTHUYECKUM MPUMEHEHHEM, UMEIOIIHe
psia 0cOOEHHOCTEN TEXHOJIOTHH, COCTaBa BXOSIINX B HUX CUCTEM U X (DyHKIMOHAJIbHBIMH CBOWCTBAMHU.
K gucny Hanbosee BaXKHBIX MPUMEHEHU COBPEMEHHBIX aBTOHOMHBIX MOJIBOJAHBIX allapaTOB OTHOCSTCS
0030pHO-TIONCKOBBIE Pa0OTHI, BKIIOYAIOIINE TTOUCK B 00CTIeJOBaHUE 3aTOHYBITUX O0OBEKTOB, HHCIIEKITUIO
MOJIBOJIHBIX COOPYXEHHH M KOMMYHHUKaIuil (TpyOOmpoBOJOB, BOIOBOJOB, KaOelneil), reosoropas-
BEJIOYHBIC pPa0OTHI, BKIIOYAMOIIME TOMOrpaguieckyro W (OTo- M BHUIACOCHEMKY MOPCKOTO JIHA,
aKyCcTH4ecKoe NpopmIMpoBaHHe M KapTorpadupoBaHue penbeda, MOMJIEAHbIE PabOTHl, TaKue Kak
MpoKJIafKa Kabens Ha JIHE apKTUYECKUX Mopel, oOCiIyXKHMBaHHE CUCTEM HAONIOJEHUS U OCBEIICHUS
MOJIeTHON OOCTaHOBKH, CTIEUAIbHBIE OKEaHOTpaQHUECKUE UCCIeI0OBaHNs, MOHUTOPHHT BOJHOW CpEe.Ibl,
paboThl 00OPOHHOTO Ha3HAYCHHUS.

7 . ABTOHOMHBIE SKOpHbIE OYHKOBBIE CTAaHIIUH SBJISIOTCS OCHOBHBIM CPEJCTBOM, HCIIOJIB3YEMbIM IS
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MOCTAaHOBKH  aBTOMAaTHYECKUX OKeaHOTpapuuecKux MpuOOpPOB Ha aBTOHOMHYIO JIUTEIbHYIO paboTy
MPOJOJDKUTEILHOCTBIO HECKOJIBKO JHEH, Henmenb wiM MecsieB. OCHOBHBIM TNPEUMYIIECTBOM 3TOTO
METOAA SBISETCA BO3MOYKHOCTh TIONYYEHHUs OOJIBLIIMX HENPEPBIBHBIX PSJIOB HMHCTPYMEHTAJIBHBIX
HAOMIOACHNH 32 BAXHEHIIUMH THIPOJIOTMYECKHMMU XapaKTEPUCTUKAMU: CKOPOCTHIO M HAIpPaBICHUEM
TEUYECHUH, TEMIIEPATYPOl U COJICHOCTHIO MOPCKOM BOJABI HA PA3IMYHBIX TOPU30HTAX BOJAHON TOJIIUA OT
MOBEPXHOCTH JI0 JTHA.

8. CpaBHHMTEIBHO HOBBIM BHJOM TEXHUYECKHUX CPEICTB M  IPOBEAEHUS CTAaHAAPTHBIX H
HKCHEPUMEHTAIBHBIX HCCIEAOBAaHUM B OKEaHE SBIAIOTCS OOMTaeMble MOABOIHBIC armaparbl, KOTOPHIE
ABJISIIOTCSL TPUHLMITMAIBHO HOBBIM CPEJCTBOM M3ydeHUs okeaHa. IloABoJHbBIE anmmapaTsl UCHOIb3YIOTCA
IpU TpOBEeIEHUH PadOT Ha JAHE M B NPUIOHHOM IPOCTPAHCTBE, TaKUX KaK IMOUCK M oOcienoBaHue
3aTOHYBIIUX OOBEKTOB, KOHTPOJb COCTOSHUS MOABOJHBIX KOMMYHHUKAIIMA U MHKEHEPHBIX COOPYKEHHMH,
reoJIoropa3BeiouHble paboThl (KaprorpadupoBanue u npoduiMpoBaHue JHa, (OTO- M BHICOCHEMKH),
MaHMITYJIIHUOHHO-TEXHUYECKUE W aBapuilHO-criacaTelabHble  pabOThl, IMOJBOJHBIE  MOHTAKHO-
MPOKJIaI0YHbIE paOOTHI, BHIIOJHEHUE OKEaHOTpahuecKX ChbeMOK M pa3pe3oB B MUPOBOM OKeaHe.

9. AxTuBHOE pa3BUTHE HAOJIOJICHUI C MOMOIIBI CBOOOMHO npeidyromux OyeB Hadaiaoch B 80-x
IT. MPOUUIOTO CTOJETHs, KOorja ObLI0O OCO3HAHO, YTO 3TOT METOJA MO3BOJSET HMPOBOIUTH M3MEPEHUS
OIIEPAaTUBHO U B I1100agbHOM MacmTabe. K HacTosmemMy BpeMeHH HIMPOKOe PACIpOCTPaHEHNE MOTYIHIIN
CBOOOJHO Jpeiidyronie MOBEpXHOCTHBIE Oy (ApudTephl) pa3HBIX TUNOB U Oyu-mpoduiIemepsl.
CBoOoaHO apeiidyronye MoBepXHOCTHBIC OYH U3MEPSIOT TEMIIEpaTypy M MPO3PAYHOCTh MOPCKOM BOJIBI,
a Taroke atMocgepHoe naBiaeHne. KOHCTpYKTUBHO OHU CHA0XEHbI CIIEHUAIbHBIM I1apyCOM, IO3TOMY OHHU
MO3BOJISIOT U3MEPSTh CKOpOCTh IIPUNIOBEPXHOCTHBIX TE4EHU. Crienanu3upoBaHHbIE
METEOpOJIOTHYECKHE IpU(TEepbl CIOCOOHBI OMPEAEATh OCHOBHBIE XapaKTEPHUCTUKU MPHBOIHOTO CIIOS
atmocdepsl. Knmaccudukanus okeanorpaduyeckux OyeB naHa B pasaene 1.3.

10. Oco60 >(hdexTUBHBIM CpPENCTBOM I UCCICIOBAHHS KPYITHOMACIITAOHOW HU3KOYaCTOTHOM
W3MEHYMBOCTH OKeaHa SBIAIOTCS Oyu-mpoduiemepsl. OTH Oy BEPTHKAJIbHO NEPEMEMIAIOTCS B TOJILIE
BOJI TIOCPEJICTBOM M3MEHEHUS UX Iu1aBydecTH. Kaxplii Oyil criocobeH cOBEpUINTh 3HAUUTEIBHOE YHCIIO
LIUKJIOB BCIUIBITHE-TIOIPYKEHHUE, OCYLIECTBIISAS J0JTOBPEMEHHbIE HAOIIOACHUS TEUEHHH U PEryisipHbIe
U3MepeHus: mpoduieil Temreparypbl W COJEHOCTH MOpPCKOW Bojbl. Ilo3unmoHumpoBaHHe CBOOOIHO-
apeiidyromiero Oys U nepenada JaHHBIX OCYLIECTBISIOTCS Yepe3 CIIyTHHMK, YTO MO3BOJIET CO3/1aBaTh B
MOpe WM OKeaHe TIo0albHbIe CeTH TakuxX OyeB, pacrmosiaras MX B HEOOXOIUMOW MPOCTPaHCTBEHHOU
KOH(HUTYpaIuu.

11. Oxeanorpaduueckne HAOMIOACHUS C CYIOB B TEUYCHHE IUTEIHHOIO BPEMEHH SIBISUINCH
OCHOBHBIM, TPAJUIIMOHHBIM UCTOYHUKOM MH(POPMALIUU O MPOLECCax, MPOTEKAUINX B MUPOBOM OKEaHe.
OnHako B HacTosIIee BpeMs, KOTa MOSIBIIIMCH MPUHIUITHAIBHO HOBBIE TEXHUYECKUE CPECTBA U METOMbI
IIPOBE/ICHUS HKCIEPUMEHTAIBHBIX HCCIENIOBAaHUM B OKeaHe, [UId MOJIydeHMsl OOLIell XapaKTepUCTUKU
OKeaHorpauyeckux ycloBHH B pailoHe pabOT MOT'YT MPUMEHSATHCS HOBBIE KOMIIOHEHTHI HaOIIO/1aTelNb-
HOW CHCTEMBI, WU OKeaHorpauyeckue cyJa 4Yalle MCHOJb3YIOTCS Il IPOBEIEHUS KOMIUIEKCHBIX
UCCIIC/IOBAaHUM B IIMPOKOM JMANa3oHE IPOCTPAHCTBEHHO-BPEMEHHBIX OKEaHOTpapUUecKX ChEMOK,
MOJIMTOHOB TIpH 00JIee MOTHOW HH(OPMAIIUK O KOHTPOJIUPYEMBIX OKeaHOTPAPUIECKUX pa3pe3ax.

12. Opnum wu3 >PGEKTUBHBIX METOAOB OpraHW3allMyd PEeryJsipHbIX HaOJII0AEeHUI sBIsSeTCs
UCIOJIb30BAHUE IMOMYTHBIX TPAHCIOPTHBIX CYAOB, MApOMOB, JEIOKOJOB B KauyecTBe IIATPOpPM st
pasMmenieHust okeaHorpaduiyeckux mnpuoopoB. [Ipy HaIMYUM ABTOHOMHBIX CPEACTB HAONIOAECHUN H
CIyTHUKOBBIX KaHaJOB Iepefaud HMH(OpMAlMM HAKOIUIEHHE METEOpPOJOTHYECKUX JAaHHBIX U
HAOJIOACHNUN B OTKPHITOM OKEaHE OKAa3bIBAETCS BO3MOXKHBIM IPH MHHHMAJIBHOM BIIO)KEHUHM CPEICTB.
Hcnone3ys cyna, paOoTaromue IO pacnuCaHUIO, YAAETCS MPOBOAMTH T'MJIPOMETEOPOIOTHUECKUE
HaOJIOCHUS Ha PETYIISIPHOM OCHOBE.

13. CamoneTsl 1 BEpTOJIETHI MPUMEHSIOTCS I OKeaHOTPAPUISCKUX HAOIIOICHUN W MCCIIeOBAaHUN
IpU HEOOXOAMMOCTH OBICTPOrO MOJYYEHHS NAHHBIX O paclpeleleHHd Ha OOJBIIHX IMPOCTPAHCTBAX
TeMIIepaTypbl MOBEPXHOCTH MOps, PaclpeieieHUs TEUEHUH, BOJHEHHs U JIbIOB, IMPOQMIs MOPCKOH
MOBEPXHOCTH, & TAKXK€ CTETICHH 3arpsI3HEHHOCTH MOpPs He(PTENPOTYKTaMH.

14. C noMoupl0 UCKYCCTBEHHBIX CIYTHHKOB 3€MJIM IPOBOJATCS HAOMIOJEHHS 3a ABHIKEHHEM
[UKJIOHOB W AHTUIUKIOHOB, pacmpeleNeHHeM OOJIayHOCTH, TeMIIepaTyphl MOBEPXHOCTH MHpPOBOTo
OK€aHa, paclpeAeIeHUEM [BeTa U MyTHOCTH BOJIbI, XapaKT€POM TEUCHHMH U BOJIHEHMs, OCOOCHHOCTAMU
penbeda aAHA B MPUOPEKHOW 30HE MOPS U PACIpPENCIIEHUEM MOPCKHX JbJIOB. MeTOJbl CIyTHUKOBOU
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AIBTUMETPUH TO3BOJISIOT TOJNYyYaTh JaHHBIE O penbede MOPCKOH MOBEPXHOCTH HA 3HAUYUTEIBHBIX

aKBaTOPUSAX MOPEU U OKEAHOB.

1.8 Eounuuyut éenuuun, npumenaemole 6 npaKmuKe
oKeanozpaguueckux uzmepenuil

[Ipn mpoBeneHun okeaHorpaduueckux padboOT W HAOTIONCHUN YMOTPEOSIOTCS MPEUMYIIECTBEHHO
CIMHUIIBl U3MEPeHUus, MPHUHATbIE MexIyHapoJqHOH opranuzanuei no crapaaptuzauuu (1SO), umm

JOTTyCKaeMbI€ B MPAKTUKE OKEAHOTPAPUIECKUX PadOT.

B Tabnuue 1.1 npuBoasaTcs Hanbosee pacnpocTpaHEHHBIE B OKeaHOTpa(Uy BEIMYUHBI U €TUHHIIBI

HUX U3MECPCHUA.

Taoauna 1.1

Egnana
Benuunna U3MEPEHUS O0o03HaueHHE IIpumeuanue
OO0I11ero Ha3HAYEHUS
leorpaduyeckne KOOpAUHATHI rpamyc e
MHHYTa CeKyHa ¢
CKODOCTh IBMKEHHUS CVIIHA v3el V3 1 M. Muis B yac
KHJIOMETD B 4ac KM/4
CKODOCTD JBMXKEHHUS caMoJieTa KHJIOMETD B 4ac KM/4
Yron HakiIoOHa Tpoca rpamyc
Paccrosinue Mexay okea- KHJIOMETP KM
HOrpadbUYECKUMH CTaH- MODCKask MUJIS M. MUJIS 1 M. musa = 1852 m
LHASIMH
CKODOCTD JBMIKEHHUS TPOCA METD B CEKVHIY Mm/c
¢ ae0eaKu
JlnuHa Tpoca METp M
[InaByuects Oys TOHHA T
l'eoduznueckas
HanpspkeHHOCTB reomar- Awmnep Ha MeTp Am 1A/M = 41¥10°°
HHUTHOTI'O ITOJIS
YckopeHnue cBoOOIHOTO METP B CEKYHIY M/c?
MaIcHUs B KBaJpare
Cuta TsoxecT (Bec) HBIOTOH H
Konnenrpanus pagnoax- IMMKOKIOPU nKu/n
THUBHBIX BEILIECTB B MOP- B JIUTpE
CKOM BOJIE
Meteoposnoruueckas
TemmepaTypa Bo3myXxa rpanyc Llemscus °c
BrnaxxHOCTB BO3/IyXa OT- TPOIICHT %
HOCHUTEIbHAs
BnaxuocTts Bo3gyxa ab- rpamMMm BOJBI /v
COJIFOTHAS B KyOM4YECKOM METpe
BO3yXa .
ITnoTHOCTH BO3AYXA Kr/M
ATMOC(i)epHO@ JaBJICHUE rlla HpI/IMeHﬂeTCSI TAKXX€ MM pPT. CT.
Tennenius 6apoMeTpuye- TeKTOIacKaib B 4ac rlla/a
cKast
Hamnpasienue BeTpa Tpaxyc ° OTKyna ayeT BeTep
CKOpOCTB BeTpa METp B CEKYHIY Mm/c IIpumensirorest kM/9
KomuuecTBo 061akoB Oan Oan ITpu 11-6ambHoii cucreme (0—10)
Bricora o61akoB MeTp M
KonmaecTBo ocagkos MUJUTUMETP MM Crnoit ocangkoB
JlanbHOCTh BUAMMOCTH KAJIOMETP KM
METD M
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ConepkaHue 030Ha B
aTMocdepe

anponornqecxaﬂ

BricoTa BOIHBI

Jln1Ha BOJHBI

[lepuon BonHbI

HanpaBneHHe BOJIHCHHUA

TemnepaTypa BoabI

I'paguent Temmneparypbl BOJIbI

HanpaBneHHe TCUCHHUSA

CKOpPOCTb TEUECHUS

I'pamueHT HaOMIOACHHIA

I'unpocratnueckoe naBieHue

YpoBeHb BOJIbI

CoJIeHOCTD BOJIBI

IL10THOCTH BOIBI

JlenoBas

KonnuecTBo nbaa

Crut04eHHOCTH JIbJa

Tonmuna ap1a

CkopocTs apeiida abaa

Hampasnenune npetida ipna

MOpCKasi MHJISI
Cantumerp OC

MeTp

MeTp

CeKyH/a

rpagyc

rpanyc Llenscus

rpazyc Ha MeTp

rpangyc

METp B CEKYHILY

CAaHTHUMETD B CEKYHIY

Benmunna/metp

IackaJjib

CaHTUMETP

npoMuiLIe

Kunorpamm B

KyOu4eckoM MeTpe

Oan

Oan

CaHTHUMETp, METP

y3en

CAaHTHUMETD B CEKYHIY

rpangyc
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M. MUJIA
M

°C

°C/m

m/c
cMm/c

/M

CM

%0

kr/m°

Oasn

Oan

y3
cm/c

TommuHa ciaos
030Ha

OTKyZ[a UAYT BOJHBL

Kyna teuer Bona

1 rpamm conell B 1 kunorpamMme BOJbI

ITpu 10 -6anbHO# cucteme

To xe

1 M. MuIs B yac.

Kyna npetipyer



TOIIHII/IHa CHEra Ha JIbay

Onruueckast

[Ipo3pauHocTb BOABI

HOIIBOZ[H&S{ OCBCHICHHOCTD

ConHeuyHas paguaiist

Spkocts cBeTa

CBETOBOI MMOTOK

DnexkTpuyeckas

QHCKTpI/I‘{eCKOC HapsKEHUe

DNEeKTPUYECKUI TOTEHIHAT

QHCKTPOZ[BI/I)KyH_[aSI CHJ1a

OnekTpuuecKas MpOBOIUMOCTb

QHCKTpI/I‘{eCKaﬂ CMKOCTb

HNHaykTuBHOCTD

Cuuta Toka

MomHOCTh

bakrepuoninankToHn

Cyxas 6uomacca Gaxrepuii

DuTOmIaHKTOH

buomacca

(UTOIIIAHKTOHA

300IIaHKTOH

buomacca 3001mrankToHa

CaHTHUMETP

I'mybuna cnos B Metpa|
OIITHYECKas TOJIIIHA
CII0sL

JTFOKC
2

JDK /M° B cexyHIy

KaHJIe/lla Ha

KBaJIpaTHBIA MeTp

JIFIOMCH

Bonber/™MeTp

BOJIBT

BOJIBT

CHMEHC

(hapana

TeHPH

amrep

BaTT

HB uucnenHocth
Yucio KIeTok B 1M
Mr Ha 1
YuciaeHHOCTh KIETOK
Blnx

Mxkrua 1l n
YHCIIEHHOCTh

OpraHusmMoB B 1 M

Buomacca Ha 1 M°
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CM

JIK

Jox/ (M2 " C)

KZ[/MZ

JIM

B/Mm

KIL/MIT

Mr/I

KJL./JT

MEkr/n

DK3./MiI

Mxkr/m®
Mr/m®

I'myOuna ncuesHoBeHus 6e10ro aucka
nuameTpoM 30 cM, paBHas ONTUYECKOH

TOJIIIMHE CJIOS BOIIBI (2 penest).

Tk = nm/m?



1.9 Ocobennocmu zudponozuueckux, 2uOpoOXuMuUUecKux u
2UOpodUOI02UUeCKUX pADOm 8 OMKPBLIMOM MOpe

I'unponoruyeckue, THAPOXUMUYECKHE W TUAPOOMOJIOrHYECKHE HAONIOEHUS B OKEaHax U MOPAX
MOHO pa3/IeTuTh HA YEThIPE BUA B 3aBUCUMOCTH OT UX Ha3HAYCHUS:

1) HaOmofeHUs Ha BEKOBBIX pa3pe3ax, COCTOSIIHE M3 CTAaHJAPTHOTO KOMIUIEKCA H3MEpEHH
OKeaHOrpahUYecKrX XapaKTePUCTUK, CHCTEMaTHYECKH BBITIOJIHIEMbIE KaXKbIil Tl OJJMH pa3 B CE30H HIIH
Mecsil] — TpeAHAa3HAuYeHbl JUIsl M3Yy4YEHHUS MHOTOJETHMX H3MEHEHHIl (BEKOBOTO X0/a) 3JIEMEHTOB
THJIPOJIOTUYECKOT 0, THAPOXUMHUYECKOTO U THAPOOHOIOIMYECKOTO PEKMMOB MOPEW U OKEaHOB;

2) okeaHorpauyeckue ChEMKH IO CETKE CTaHIApTHBIX pa3pe30B, Ha TMOMYTHBIX Cydax W
ABTOHOMHBIX OYHKOBBIX CTAHIMSX, PETYJISPHO BBIMOTHIEMBIE JJIsi OINEPATHBHOTO OOECIICYCHHUS
pa3IMYHBIX OTpaciied HapOJHOTO XO3SAHWCTBA M CIYXOBI TPOTHO30B THAPOMETEOPOIOTHUYECKOM,
HKOJIOTUYECKOM U THPOXUMHUECKON NH(pOpMAaLIEeil O COCTOSHUN OKEAaHWYECKUX aKBAaTOPUN U MOpEH;

3) smm3oaUYecKre OKeaHorpaduyeckre HaOMIOACHHUS W paOOTHI, BBITOJHSACMBIC IO CIEIHATbHBIM
nporpamMMmaM Juist 00ecriedeHus TEMaTUKH Hay4HO-HCCIIEI0BATEIbCKUX PadoT, B TOM 4Mcie paboOThl Ha
MOJINTOHAX TI0 CUHXPOHHOMY M3YUEHHUIO Te0(pU3NYECKUX, THAPOXUMUYECKUX TOJeH U pactpeneeHUIo
THJIPOOHOIIOTUYECKUX XapaKTEPUCTHUK;

4) momyTHBIE OTICpaTUBHBIC (perynsapHbIe) THAPOMETEOPOTIOTHICCKHE HaOIOZICHUS,
OCYIIIECTBIISIEMBIC ITYPMAHCKUM COCTABOM WJIM CIEIUAIBHBIMU HAOMIOAATENsIMU Ha TPAHCIOPTHBIX H
PBIOOJIOBEIIKMX CYyJaX U MpeAHa3HAuYEeHHbIE JIJIs OlepaTUBHOM MH(OPMALIMK O COCTOSTHUH TIOTOJIbI K MOPSI
B paliOHax IUIABAHMUS.

OcHoBHblE BUABl OKeaHOrpaduyeckux padOT U HAOMIOACHUH OTHOCSTCS K CTallMOHAPHBIM, OHHU
MIPOBOJSATCS PETYJISAPHO, KaK MPaBUiIO, [0 CTAHJAPTHBHIM MMPOTPAaMMaM U B OJTHUX U TE€X K€ 3aKPETICHHbBIX
parioHax. YeTBepThlii BHUJ HAOMIOACHUN Tak)Ke MPOBOJUTCS PETYJSIPHO MO CTaHAAPTHOM MpOrpaMMe B
palioHe IUIaBaHUs CyI0B.

Tpernii BUI HE CBSI3aH CO CTAHAAPTHOM MPOTrPaMMON W 3aKPEIUICHHBIMH pailoHaMH paboT, OH
[[EJTMKOM 3aBUCUT OT KOHKPETHBIX 3a7a4 Hay4HBIX HcciaenoBaHuil. [Ipu 3ToM MOTyT OBITH UCTIOIB30BaHBI
TIePBbI, BTOPOW W YETBEPTHIH BUIbI HAOMIOJCHWA M €CIM HE BBIABUTACTCS OCOOBIX TPEOOBaHMIA,
PYKOBOJICTBYIOTCSI OOIIMMH CTaHAAPTAMU M METOJaMH HAOIIOeHUI 1 00pabOTKH JTaHHBIX.

1.10 Pacnonosrcenue cmanoapmusix u 6eK08blxX 0KeanozpagpuuecKux pazpe3oe

N3yuaemblii palloH MOpS B 3aBUCUMOCTH OT IOCTABJICHHBIX 3a/1a4 UCCIIEOBAaHUI MOXKET OBITh OUCHb
OOJIBIITUM W BKIIFOYATh KaK MPUOPEKHBIE 00JIACTH, TaK U 3HAUUTEIHLHO yIaJICHHBIE OT Oepera.

Bce mope, kak mpaBuiio, MOKHO pa3ZefuTh Ha JIBE€ 00JIaCTH:

1) mpubpexHyro, Il KOTOPOH XapaKTEpPHO OOJBIIOE BIMSHUE OJM30CTH OEperoB, MEIKOBOIIbS,
METEOPOJIOTUYECKOTO PEKHUMa MPUMBIKAIONICH K M3y4yaeMOMY pallOHy MOpsl CYIIH, YUCJIa U BOJHOCTHU
BITAJIAIOIINX B M3y4aeMbIi pailoH MOps peK, TeOMOP(HOIOTHIECKOTO CTPOCHHSI TOOEPEKbS U TPUOPEKHOM
obmnactu u 1p. B mpenenax npuOpexHON 001aCTH MOPS TPOBOAATCS HAOIIOIEHUS HA YCThEBBIX B3MOPBAX
KPYIHBIX PEK, B 3AJIMBaX, Ty0ax, OyXTax, 3CTyapHusx;

2) o0macTh OTKPBITOTO MOpS, UIsI KOTOPOW XapaKTEpHbl OTHOCHTENbHAas HE3aBUCHUMOCTH OT
MIPUJICTAIONICH CYIITN 1 O€pEeroB.

O065acTh OTKPBITOTO MOPS BKJIIOYAET, KPOME JI€ATEIHHOTO M MIPOMEXKYTOUHOTO, TaKkKe U TITyOUHHBIH
cioil. B rimyOokux MopsiX TNTyOMHHBIN CIOH OXBAaThIBAE€T B OOJBIIMHCTBE CIy4acB OCHOBHYIO MaccCy
BOJIbI, I/I€ CE30HHBIE U3MEHEHHMSI THIPOJIOTUYECKIX XapaKTEPUCTUK HE3aMeTHBI. B riiyOMHHOM ciioe, Kak
MOKa3aJid  MCCIENOBAHUS  TOCIEOHUX  JIeT, MPOSBIAIOTCA  KOPOTKONEPUOIHBIE  M3MEHEHUS
TUIPOJIOTUYECKUX 3JIEMEHTOB, CBSI3aHHBIE C NMPWIMBHBIMU SIBICHUSMHU M BHYTPEHHMMH BoJHamu. Heko-
TOpBIE MOPSI MEJIKOBOAHBI Ha BCEM CBOEM IPOCTPAHCTBE (Harpumep, A30BCKOE MOpeE, CeBEpHasi 4acThb
Kacnmiickoro mops n HekoTopsie Mopsi CeBepHOro JIemoBUTOTO OKeaHa); XapaKTep UX pexuMa B 3Ha-
YUTEIbHOM CTENEeHM OIpeNeNsIeTcss MEIKOBOJAbeM. B Apyrux xe Mopsx TIIyOOKOBOAHAs YacTh
MPOCTHPACTCS MOYTH J0 caMoro Oepera (Hampumep, SAmoHckoe m OXoTckoe), a MpuOpekHas 00J1acTh
3aHUMaeT JIMIIb Y3KYIO Mojocy. Takum oOpa3oM, pa3zeneHre MOps Ha IPUOPEKHYIO 30HY M Ha 00J1acTh
OTKPBITOT'O MOPS SBJISIETCS YCIOBHBIM.
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OxeaHorpaduieckre pa3pesbl, MepeceKass BeCh M3Y4aeMbI pailoH MOpS WU KaKyH-HHUOYIb €ro
4acTh, MOTYT pacrojaraTbCs B MPUOPEKHONW 007acTH, B OOJIACTH OTKPHITOIO MOPS MM MEPEXOAUThH U3
oJIHO o06nactu B pyryt0. COOTBETCTBEHHO CBOEMY PACIOJIOKEHUIO pa3pe3bl HOCAT YCIOBHOE Ha3BaHHE
npubpexcuvie okeanozpaguyecKkue paspezvl U okeanozpaghuieckue pazpesvl OmKpulno20 MOpsi.

Pacnonoxxenne okeanorpauieckux pa3pe3oB BBIOMpAETCS TaKUM 00pa3oM, YTOObI HAOJIOICHUsS Ha
HUX GBIJII/I PCIPE3CHTATUBHBIMAU  IJId BCCr0 MOpsSa WM OJid  OTACIBHBIX €TO paﬁOHOB, T. €.
XapaKTEePU30BaJIN OKeaHOTpa(UUeCKUE AIEMEHTHI B M3y4aeMOM paliOHE MOPS, UX CE30HHBIN M BEKOBOMU
X0J, ycioBusi (OPMUPOBAHHS OKEaHOTPaQUUECKUX XapPaKTEPUCTUK MAHHOTO pailoHa W HX TOJeH.
OxeaHorpaguueckie pas3pes3bl JOKHBI MEpeceKaTb CTPYH TOCHOJCTBYIOIIMX TEUYEHHUUW B H3y4aeMOM
paﬁOHe MO BO3MOXXHOCTH IO MPAMBIM YIJIOM, YTO MO3BOJIMT paCcCUUTATbL MOIIHOCTH IMOTOKa (pacxo;[ B
cBepapymnax). HekoTopsle U3 HUX JAOKHBI OBITH PACIIONIOKEHBI 110 OCAM ATHX CTPYH C LENbI0 U3YYCHHUS
nepeHoca u TpaHchopMmamuu OKeaHOTPAPUUECKUX XaPAKTEPUCTUK (TeMIepaTyphl, COJICHOCTH H Ip.).
Tpaexktopun pa3pe3oB AOIKHBI IPOXOIUTH OT Oepera yepe3 NpUOPEKHYIO 00JIaCTh B OTKPBITOE MOpE 110
TPaHUIBl U3Yy9aeMOT0 PaifoHa WM A0 IPOTUBOIMOIOKHOTO Oepera.

PacrnionoxeHrne U NpOTSHKEHHOCTh TPAeKTOPHM pa3pe3oB HE MOTYT MPENONpenesThesl KaKuM-T100
€IMHBIM CTaHJAPTOM, IIPUMEHHMBIM K JIIOOOMY pailoHy MOpsi, U JOJDKHBI OBITh YCTAHOBIJIEHBI C YYETOM
MECTHBIX YCJIIOBUH C LEJIbI0 0053aTeIbHOr0 JOCTHKEHMSI PENpPEe3eHTaTUBHOCTH BBHIMOJHSAEMBIX Ha0-
TOJIEHUH 1 paboT.

Ha Bcex oOTe4ecTBEHHBIX M Ha HEKOTOPBIX COMPEAENbHBIX MOPSX HMEIOTCS YCTaHOBJICHHbBIE
MIOCTOSIHHBIE OKeaHorpaduyeckue pas3pesbl, Ha3bIBaeMble cmanoapmubimu. HampaBiieHUs TpaeKTopuit
pa3pe30B U CTaHIMM HAa HHUX OMpEeNEeIeHbl U 3aKpeIyIeHbl Ha KapTaX, UCXO0/d U3 KOHPUTypauuu 6eperos,
penbe(ba AHa, CXCM IroClioACTBYOIIUX TC‘ICHHFI, HaJIM4us YCTBCB KPYIHBIX PCK, CTCIICHU PACUIICHCHHOCTH
MOps Ha 3QJIMBBI, HAIWYUS JIEASHOIO IMOKPOBA M C YYETOM JPYIMX XapaKTEpUCTUK pEeXHUMa MOpS.
HaGnronenuss Ha cTaHIapTHBIX pa3pe3ax OOBIYHO OCYIIECTBISIOTCS HECKOJIBKUMH CyIaMH, YTO
MO3BOJISIET BBIMOJIHUTh WX B KpaTdaiilliee BpeMs U MOJIYYUTh 0oJiee UM MEHEe CUHXPOHHBIE JTaHHBIE IO
BceMy MoOpro. Takue OTHOCHUTEIBHO CHHXPOHHBIC PAa0OTHl HA Tpaccax CTAHIAPTHBIX Pa3pe30B Ha3bl-
BalOTCS OKEaHOTPaPUUECKUMH ChEMKAMHU.

B 3aBucmmocTH OT KOHKPCTHBIX 3aJa4 HaGHIO,Z[eHI/ISI Ha CTaHAApPTHBIX pa3pe3ax MOryT
OCYIIECTBIISTHCA HE MO BCEH HMX CETKE, a IO Pa3peKEHHOM WM TOJIBKO 10 KaKOMY-IHOO paioHy.
Hekoropass MHHMManbHas dYacThb CTaHIAPTHBIX pa3pe3oB SBISIETCS O0SM3aTENbHOU, PEryispHO
BBITIOJTHSAEMOM KKl roJ (€KeCe30HHO WJIM €KEMECSYHO) B TeUEeHHWE HEOTPaHMUYEHHO JOJIrOro Bpe-
MEHU. OTH Pa3spe3bl, MNOJYUYUBIIMMU HA3BAHHUC 6€K06blX CTAHAAPTHBIX Pa3pe30B, KaAK IMIpPaBHIIO,
BBITIOJTHSIOTCS HAYYHO-UCCIIEI0BATEIbCKUMHU CY/IaMU Pa3IMYHbIX BEJOMCTB.

IIporpamma Habw0aAeHUH U PAa0OT HA OKeaHOTpauUeCcKUX pa3pe3ax

Bce oxeanorpaduueckue HaONroAeHUS W paOOTHI BBIMOJIHSIOTCS OSKCIEAUIMOHHBIM ITYyTeM C
MOJIBIDKHBIX CPEJICTB HAONIOJCHNH, YCTAHOBICHHBIX HA CHENHAIBHO O0OPYIOBAHHBIX CylaX M JPYTHX
wiarpopmMax, TMO3BOJSIONMX MONy4aTh OKeaHOrpapuuecKyro HH(OpMAIMIO0 M3 OTKPBITOTO MOpS
(okeana). [Iporpamma okeaHorpaguIecKux HaOIIOJCHUN U pabOT B 3aBUCHMOCTH OT 33Ja4, PEIIaeMbIX B
KOHKPETHOM 3KCIIEJUIIMOHHOM pelice, MOXKET BKJII0YaTh JIBE YAaCTH — CTaHIAPTHYIO (00s3aTenbHYyI0) U
JOTIOHUTEIBHYIO.

[Ipu pa3paboTke CTaHAAPTHOM YAaCTH MPOTPaMMbl CIEAYET Pa3AeisATh pabOTHI, BBITOIHSIEMBIC Ha
XO/y Cy/iHA; pabOThl, BHIIOJIHIEMBIC C CyAHA, HAXOAIIET0Cs B Ipeiide; paboThl, MPOBOJUMEIE C CY/HA,
CTOSIIIETO Ha SAKOpE.

Buabi paéor Ha okeaHorpadguyecKux paspesax

OxeaHorpaguueckue paboTbl B  OTKPBITOM MOpE B 3aBHUCUMOCTH OT CTaryca CeTH
OKeaHorpauyecKrx pa3pe30B MOAPa3ACISAIOTCS Ha:

1) HaOmOaCHUST HA pPEMEPHBIX OKeaHOrpaUUeCKUX pa3pe3ax, COCTOSIIHE W3 CTaHJApTHOTO
KOMIUIEKCA H3MEpPeHMH | HaOJII0JeHUN OKeaHOrpapHUUecKuX NapaMeTpoB U BBHINOJHAEMBIE I10
IIporpaMMaM MHOT'OJIETHUX (BEKOBBIX) HAOJIOJCHUH 32 M3MEHEHHEM 3JIEMEHTOB T'MIPOJIOTHYECKOIO U
TUIPOXUMHUYECKOTO PEKMMA MOPEN U OKEaHOB,

2) HaOJIOIeHHS Ha OCHOBHBIX OKeaHOTpa(uUecKux pa3pesax, BKIIOYAIOIINEe KOMIUICKC CTaHAapTHBIX
HaAOJIOACHNH U BBIOJHIEMBIE 110 IpOorpaMMaM paboT Ha OCHOBHOW OKEaHOTpapUUECKON CETH CTAaHIMNA U
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pa3pe3oB B OTKPBHITOM Mope. ITOT BUA pabOT CIYXUT IeIsAM OINEPaTUBHOTO OOCITYXHBaHHS
okeaHorpaduueckoit HHPpOpMarueil 0o1ero Ha3HaYeHus,

3) okeaHorpaueckue ChEMKH II0 CETKE Pa3pe30B M CTaHIUW, BBINOJHSAEMBIC OIHUM CYIHOM,
TPYNIIOA CyIOB OAHOBPEMEHHO C IIeNbI0 TOJy4YeHUs HWHPoOpMauuu OOIIero Ha3HAueHHs o
IPOCTPAHCTBEHHOM paclpeaeiIeHN OKeaHOrpadMueCKUX JIEMEHTOB B OIIPEACICHHBIN NEpPHOJ BpEMEHH,

4) noToTHHUTENbHBIE OKeaHorpaduuecKre HAOMIOeHNST U PabOThI, BBIOIHACMbIC MO CIICUATBLHBIM
(TOTIOMHUTENBHBIM)  IIpPOTpaMMaM  JUIsl  HOJYYEHHsS  CHEIHaIN3UPOBAHHOW  OKeaHOrpadHuecKoi
uHpopManuy 1 UHHOPMAITMOHHON MPOTYKIIUH.

1.11 Cocmae pabom u nabawoenuii na oxeanozpagpuueckux pazpe3ax

Brinmonnenue okeanorpaduueckux paszpe3oB — OCHOBHas (popMma okeaHorpaduyeckux paboT B Mope.
OxkeaHorpaduyeckuii pas3pe3 — 2ITO TIOCJIEIOBATEIBHBIM psAl  OKeaHOTpaUUEeCKUX  CTaHIIHH,
pacIoIOKEHHBIX B MOpPE IO ONPEACICHHOMY HANpaBICHUIO W TOCIEJOBATEIBHO BBIMOIHSICMBIX B
BO3MO>XHO KOPOTKHE CPOKHU C IENbIO MOJIyYeHUsI HHPOPMAIIUK O COCTOSTHUM BOJHBIX Macc M CTEHEHHU UX
3arpsisHeHus. Kaxnas okeaHorpaduyeckas CTaHIUS NPEACTaBIseT reorpaduyeckylo TOUKy B OKEaHe,
r7ie IpoBOAATCA HAOIIOJAEHHS] HA PA3IMYHBIX TOPU30HTAX, U3MEPSIEMbIX TNIyOWHOH, OTCUUTHIBAEMON OT
MOBEPXHOCTU Mops. Pacnonoxkenue okeaHorpauueckux pa3pe3oB BBIOMpAETCS Tak, YTOOBI pe3ysIbTaThl
HaOJIIO/IEHUN OTpaXkalu paclpesielieHne OKeaHOrpauuecKux 3JIEMEHTOB B 33JaHHOM pailloHe Mops.
OxeaHorpaguueckue pa3pesbl TOJKHbI IepeceKaTh BETBU MOCTOSHHBIX TEUEHUH MO YriioM, OJIM3KUM K
psIMOMY, 4TOObI MMEJach BO3MOKHOCTH PAacCUMTHIBATh MapaMeTpbl IepeHoca cyOcTaHUui (Tera,
cojJield M T.J.) 3TUMHU TE€UCHUSMHU. B HEKOTOpPBHIX Cllydasx pa3pe3bl MOKHO pacrojiaraTh BAOJb MOTOKA
MIOCTOSIHHOTO TEYEeHMs, YTOOBl MPOCIEIUTh TpaHCPOpMAIUIO0 OKeaHOrpaUUYECKUX IapamMeTpoB B
nporiecce nepeHoca Boja TeyeHneM. Kak npaBuiio, Hayano pa3pe3oB pacrosaraior BOJIH3u 6epera Mopsi U
pa3pe3 IpoKJIaAbIBAIOT J0 T'PAaHUIbl HA0II01aeMO YaCTH MOPSI UJTU 10 IPOTHBOIIOIOKHOTO Oepera.

Ha mopsx, ombiBatommx Oepera Poccun M Ha HEKOTOPBIX COMPEAETBHBIX MOpPSX, YCTAHOBJICHBI
MOCTOSIHHBIE  («CTaHJapTHBIE») OKeaHorpaduyeckue pa3pesbl, BXOASIIMNE B OCHOBHYIO CETh
okeaHorpaduyeckux HabmoaeHuil. HampaBneHus: pa3pe30B M CTAHIIMM HAa HUX ONpEAEIeHbl Ha KapTax,
UCXOs U3 KOH(GUTYpallMi MOPCKUX OacceiHOB, penbeda JHA MOPSI, CXEM T'OCHOCTBYIOIINX MOCTOSIHHBIX
TEUYEHUH, HATMYHUS YCThEB KPYIHBIX PEK, BIAJAIOUINX B MOPE, C YUETOM PACIIOJIOKEHUS 3aJIMBOB MODS,
MPUCYTCTBUS MOPCKUX JIBJIOB.

N3 cocraBa OCHOBHBIX OKeaHOrpaMUYeCKUX pPa3pe30B BbIIEIEHA HEKOTOpas MHHHUMAJBHO
HeoOxouMasi — perepHasi 4acTh, KOTopasi sBJsEeTCS 00s3aTeNIbHOM U JODKHA BBIMOJIHATHCSA KaXKIbIM T
(e’ece30HHO) B TEYEHHME HEOTPAHWYEHHO JOJITOro BpeMEHH. PacroniojkeHHe penepHBIX pas3pesos,
MOPSAZIOK U CPOKH UX BbINOJTHEHUS omnpenenstorcs «[lomoxkeHneM o Mopckoit HaOIIOAaTETbHOM CUCTEME
Pocruapomerar.

OxeaHorpaguueckre CTaHIIMM Ha pa3pe3e pacroiaraloTcsi Ha TaKUX ONTHMAJbHBIX PACCTOSHUSX
Apyr OT JApyra, 4YroObl TO pe3yiabTaraM HaOJNIOJEHHH MOXHO OBUIO BECTH MOHHUTOPUHT
OKEaHOJIOTHYECKHUX 3JIEMEHTOB MO0 BCEMY PaliloHy MOps, IIe PacIoyiaraeTcsi OKeaHOrpapuueckuil paspes.
KonuyectBo craniuii Ha paszpe3e HE IOKHO OBITH OONBIIMM, TaK KaK pa3pe3 JOJKEH BBIMOJIHATHCS B
BO3MOXKHO KOPOTKHI CpPOK, 4TOOBI M3MEHEHHE OKeaHOTpauuecKuX IMapaMeTpoB 3a Bpems paboT Ha
paspese He IPEBOCXOIMIIO 33JaHHOM TOUHOCTH OKeaHorpaduyecknx HabII0AeHUH, KOTOpasi 3aBUCHUT U OT
IpaJleHTOB OKeaHOTrpapuueckux napamerpoB. [Ipu BbIMONHEHUN OKeaHOTPaPHUUECKOTo pa3pesa T0JIKHO
BBITOJIHATHCS. YCIIOBHE JOCTM)KEHHUS BO3MOXKHO OOJBbIIEH CHHXPOHHOCTH HAOJIOAEHUI Ha CTaHIUSAX.
PekoMeHnyeMoe paccTosiHue Mexay OKeaHOTrpapUUeCKMMH CTaHIMSIMH Ha pa3pe3ax B OTKPHITOM OKEaHe
coctaBisier 60 — 120 munb, B Mopsix 30 — 60 mMwib, B HEOOJBIIUX MOPSAX M B 30HaX C OOJBIIUMHU
rpajueHTaMH TEMIIEPATYPhI U COIEHOCTH BOABI 10 — 30 MuJb.

B oTnenbHBIX ciydasx JUIsl OLEHKH BPEMEHHBIX M3MEHEHHH OKeaHOrpaMuecKHUxX MapamMeTpoB Ha
OTJIENbHBIX OKeaHOrpaUUYecKUX CTAHLHUAX pa3pe3a BBINOIHSIIOTCS MHOTOCEpUIHBIE, MHOTOYaCcOBBIE
HAONIIOJICHUsI, a TAaKXKe BBIMOJHAIOTCS HAOMIONEHUS C 3aJKOPEHHBIX WU Jpeidyromux OyeB
CHelHalIbHbIX MOJIBOAHBIX aIlapaToB.
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1.12 Boinonnenue pabom na oxeanozpagpuueckux cbemMrkax

Jlnisg u3y4yeHusi MpOCTPAHCTBEHHOT'O paclpezesieHusl OKeaHorpaguiecKuX 3JI€MEHTOB B MOpE WM B
KakoM-TH0o paiioHe OKeaHa MPOU3BOAMUTCS OKeaHorpaduyeckas ChbeMKa KaK BHJl OKeaHOTpa(UIecKHX
pabot. OkeaHorpaduyeckas ChbeMKa IJITAHUPYETCS] KaK COBOKYIMHOCTb OKeaHOrpauuecKux paspe3oB U
CTaHLMH, KOTOpBIC BBIMOJHAIOTCS OJHUM CYAHOM WM TPYIIOW CyJOB M C IOMOUIBIO JPYIHX
nepeMeniaeMbIxX TiaThopM HAOTMIOACHUN I TONyYeHHUS HHPOPMAIMK U WH()OPMAITMOHHOW MPOTYKIIUH
00I1Iero Ha3HAUEHUS O PACIpe/IeIEHUN OKeaHOTpahuIeCKUX JIEMEHTOB B MOPE B OINPEICIICHHBIN epHOT
BpPEMEHH.

OxeaHorpauueckue CbeMKH BBIMOIHAIOTCS C IIETbI0 ONEPAaTUBHOTO OOCTYKMBAaHUS MOTpeOUTENei
nH(popmMalren 0 COCTOSHUU MOPCKOM cpeibl M 0KHUIaEMBIX €€ U3MEHEHHSIX.

Pacnionoxenne okeaHorpaduyeckux pa3pe3oB M CTAaHIMN JOJDKHO OTpakaTh OCOOCHHOCTH MOJIEH
oKeaHorpauuecKux mapaMeTpoB B JAHHOM MOpE WIN pailoHe OKeaHa.

OxeaHorpauueckue ChbeMKH JIOJDKHBI BKJIIOYATh Pa3pe3bl M CTAHIMH, BXOJSIINE B OCHOBHYIO H
penepHyto okeaHorpaduyeckyto cetb Mopsi. OkeaHorpaguueckue ChbeMKU MOTYT BBIIOJIHATHCS OJHUM
CYAHOM WJIM HECKOJIBKUMH CYAaMU OAHOBpeMEeHHO. [IpH 3TOM ycTaHaBIMBAETCsI ONTUMAIIBHBINA MOPAI0K
CJIETOBAHMSI CY/I0B IIPU BBIITOJIHEHUU ChEMKH.

LlenecooOpa3Ho  HCMONB30BaHME OYHKOBBIX CTaHUMH B MOpEe B TEPHOA  BBINOJHEHUS
OKeaHOTpa(UIeCKOM ChEMKH.

[Ipy BBHIMOJTHEHUH OKEaHOTPA(PUUECKHX CHEMOK OJHOBPEMEHHO HECKOJBKHUMH CyJaMH KaKIOMY
CYIHY OTBOAMTCS ONpeesieHHasi YacTh pa3pe30B U cTaHUUN. PaboThl B 3TOM cilyyae MPOBOJSATCS CTPOTO
CUHXpOHHO. Jlisg wuccienoBaHuMs BpPEeMEHHOW HM3MEHUMBOCTH  OKEaHOrpaUUecKuX IMapaMeTpoB
MPUMEHSIIOTCS. MHOTOCEpUMHBIE, MHOTOYacoBble M MHOTOCYTOYHBIE CTaHIUH, BBIIOJHSEMBIE C
3aKOPEHHBIX MU Iped(yromux CyJI0B WK OKeaHorpaduueckux OyeB.

MexayHapoaHble OKeaHOTpapuiIecKue CheMKH KaKoro-Iu0o pailoHa MOpsi TPOBOIATCS B ¢dopme
IPYIIOBOTO 3KCIEPUMEHTA, KOr/la B paboTax Ha OKEaHOTpapUueCKOM MOJUTOHE MO €AMHOM HaydHOMH
IporpaMMe y4acTBYEeT HECKOJBKO CYJOB PazIMYHBIX TOCyAapcTB. BrimonmHeHue okeaHorpaduyeckux
paloT 3a mpezenamMmu SKOHOMUYECKOi 30HbI PO TpeOyeT crienuanbHOro pa3penieHusl.

1.13 Cneuuanuzuposannsie okeanozpaguueckue Had1100eHUS

Crnenmanu3upoBaHHble OKeaHorpaduyeckre HaONIONEHHsS BBIIOJIHAIOTCS IO 3aKa3y (IOroBOpY)
MOJIb30BaTes] MHPOPMAMK M 32 CYET €ro CPeACTB. DTH HAOIIONEHHS BBIIOIHSIOTCS IS PELICHUS
OTIENBHBIX NpoOJeM OkeaHOrpaduu Ha OKEAHCKHX IOJIMTOHAaX, HampuMmep, Ui U3Y4YEeHUS OCHOBHBIX
OKEaHMYECKHUX CHCTEM TE€UEeHUH, PPOHTAIBHBIX 30H MHUPOBOTO OKEaHa, JHEPIOAKTHBHBIX 30H B OKEaHaXx.
CoctaB »THX HaOJMIOAEHUH, CPOKM WX BBIIOJHEHHUS ONPEACISIOTCS HAayYHBIMH HpPOTrpaMMaMH
MCCIIEJOBAaHHH, KOTOPBIE COCTABIISIOTCS A KaXKIOTO SKCHETUIMOHHOTO pelica MM IKCIEIUIINOHHOTO
IPYIIOBOTIO SKCIIEPUMEHTA.

1.14 Habnwoenus na MHO204aACOGBIX CIMAHUUAX

Jnis  u3ydeHWsT M3MEHEHHUs OKeaHOrpa)UyecKHX DSJEMEHTOB BO BPEMEHH  BBIIOJIHSIIOTCS
MHOT'0YacOBbI€ U MHOTOCYTOYHBIE THIpOMETeopoiornueckue HabmoaeHuss. OHM HEOOXOIUMBI NP HC-
CJIEJOBAHMSX NPUIMBHBIX SBJICHUM, BETPOBBIX U MHEPLMOHHBIX TCUCHUI, BHYTPEHHUX BOJIH, Pa3BUTHUSA U
3aTyxaHHMs BETPOBBIX BOJH M JIPYTUX TE€OPHU3UYECKUX M TUAPOOMOJOTHMYECKUX siBIeHHH. Takue
U3MEPEeHHS TPEOYIOTCS ISl pa3pabOTKH METOJI0B OKeaHOTpahUIECKUX PacyeToB (IPOTHO30B).

Haubonee nosHple MaTepraibl A1 aHAJIM3a JAIOT MHOTOCYTOUIIbIE HAOTIOACHHUS.

Kak mnpaBuio, MHOrOCyTOUYHBIE HAONIOJEHHUS MPOBOAATCA TNPU TOMOLIM aBTOMATHYECKUX
3alMCHIBAIONINX  NPUOOPOB,  YCTAHOBJIEHHBIX Ha  3asKOPEHHBIX  OyWKOBBIX  CTaHUIUSAX U
okeaHorpaduueckux miaardopmax. IIpoJomKUTENIBHOCTE U YACTOTA ATUX HAOIIOAECHUN 3aBUCAT OT 33734
UCCIICIOBAaHUM W JJIUTEIBHOCTH AaBTOHOMHOH pa0oThl ammaparypbl. llpy Haauuuum aBTOHOMHOMH
annaparypbl HaOJIIOAEHUS MOTYT MPOJIOJIKATHCS MHOTHE MECSLIBI.
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MuHMManbHas — NPOJODKUTENBHOCTh  HAONIOACHMH, HeoOXoaumas Ui y4yeTa  BIUSHUS
METEOPOJIOTHYECKUX (PaKTOPOB HA U3ydaeMble OKeaHOrpahuIeCKHUe HIEMEHTHI, MOXKET OBITh OIpeeNeHa,
ucxonas u3 TpeOoBaHUs, YTOOBI 3a BpeMs HAOMIOJEHWN OBLIO OTMEUEHO JOCTATOYHOE pa3zHooOpasme
CHHONTHYECKHUX MPOLIECCOB U OTBEYAIOIINX UM 3HAYCHUN OKEaHOTPaPpUUECKUX IIEMEHTOB.

[Ipy HaOmrofeHUAX 32 MOPCKMMHU TEUEHHUSMHU MPUHUMAIOTCA CIEIYIOIIHE MPOMEXYTKH BpPEMEHU
MEXy U3MEPEHUSIMH Ha KaXXJIOM TOpU30HTE: Ha TyonHax 10 200 M He Gosee | 4 1si IPUIMBHBIX MOpei
1 2 9 JUTsl HSIPWIMBHBIX MOPEH, a Ha ITOBEPXHOCTH — COOTBETCTBEHHO He Oosiee 30 MuH 1 1 d.

Ha MHOTrOCYTOYHBIX CTaHLIUSAX B TEX CIIydasiX, KOTJa CyJHO HaXOAUTCS OKOJIO aBTOHOMHOM OyHKOBO
CTaHIIMM He jaajee | M. MUIHM, KpOMe HaOJIO/IEHUH 3a TEUEHUSIMHU, POBOJSATCS HAOIIOACHHS 32 BETPOM,
BEPTUKAJIBLHBIM PacIpe/Ie]ICHUEM TeMIIEPATyPhl, COJIEHOCTH M JPYTUX OKEaHOTpapUUECKUX HJIEMEHTOB.

HaGmronenus 3a BeTpoM TPOBOISATCS HE peke, YeM OJMH pa3 B 1 4., 3a TeMIepaTypod BOIbI
TEpMOMETPaMH (TIpU OTCYTCTBUU CAMOIIUCLIEB) HE PEXE, UEM UEpe3 KaXKJble 2 4. 30HAaMU HE PEKE, YEM
onuH pa3 B 1 u. HabGmroneHus 3a COIEHOCThIO U IPYTUMH 3J€MEHTaMU MPOBOJATCS HECKOJIBKO pexe, HO
He MeHee 3—4 pa3 B CYTKH.

[Ipu peructpauuu TemmepaTypbl BOJbI B aBTOMAaTHMYECKOM pEXHME dYacToTa HaOII0AeHul
OIIpEeJIeNIACTCS] MOCTABICHHBIMU 33Ja4aMU M MPOAOJDKUTENBHOCTBIO HAOMIOJCHUNA Ha MHOTOCYTOYHBIX
CTaHIIMSIX.

[Ipy HanMYUM HECKONBKHX OYHKOBBIX CTaHIUH, OOCITYXMBA€MbIX OJHUM CYIHOM, HaOIIOIEHUS
OKOJIO KaKJI0H OYWKOBOW CTaHIIMU TMPOM3BOIATCS TMPHU MOCTAHOBKE, CHATHHM M TPH KaXIOW MPOBEPKE
pabotsl cranimu. Kak npaBuiio, 3T HaOJIIOJeHUS Pa30BBIE.

1.15 Okeanozpaguueckue nadniodenua Ha noauZoHaAxX

JInst u3ydeHusl MpoUEecCOoB U SIBJICHUMN, IPOUCXOASIINX B OKEAHAX U MOpPAX, UX MU3MEHYMBOCTH BO
BPEMEHH W TIPOCTPAHCTBE TMPHU BBIIOJHEHUU HAYYHO-HCCIEAOBATEIBCKUX PAOOT MPOBOASTCS
CHelHalM3UpOBaHHbIE TJyOOKOBOJIHBIE M TIOBEPXHOCTHBIE OKeaHOrpaguueckue HaOMIOACHUS Ha
nonuronax. CocTaB 3THX HAOIIOACHU, CPOKHU BBITIOTHEHHS U UX MPOJOIKUTEILHOCTD 3aBUCAT OT 3a/1a4
uccienoBanus. B skcnenuunu oObIYHO Yy4acTBYET HECKOJIBKO CYOB.

[IporpamMma HaOMIOJEHUN COCTABISIETCS OTIEIBHO MU KaXKIOTO CydHA, YYacTBYIOLIETO B
SKCHEIUIIMOHHOM peiice.

Hwxe B  kauecTBe  mpuMmepa  NPUBOAUTCS  CXEMATHMUYECKOE  OMUCAaHUE  HEKOTOPBIX
CHeIHaTM3UPOBAHHBIX HAOIIOICHUH.

H3ydyeHne OCHOBHBIX OKEAHUYECKUX CUCTEM TCUCHUM.

N3yueHne OCHOBHBIX OKEAHMYECKHX CHUCTEM TEUYEHHM OCTAeTCs OJHOM M3 BaKHEHUIIUX
okeaHorpaduueckux mpodrIeM, HMEIIeld OOJbIIoe HAyYHOE U MPAKTHYECKOe 3HadeHwe (Iis
pBHIOOJIOBCTBA, MOpEIIaBaHUS, pacyeTa CKOPOCTH pPAcCIpOCTPAaHEHHs] M PACCEUBAHMS 3arpsA3HSIOMIMX
BEIIIECTB, COBEPILIEHCTBOBAHUS METEOPOJIOTUYECKUX MTPOrHO30B U Ip.). i1 pa3paboTku 3TOi mpobiaembl
OpraHMU3yIOTCS ClieluaibHble KPYIHbIE 3KCIEeAULINU, HHOT/Aa MexayHapoaHsie. [IpuMepom Takux pabot
MOXKET CIIYXKHTh MEXKIyHapoJHas dKCHeAunHs 1o u3ydeHuto Kypocmo, koropas Oblna paccuMTaHa Ha
HECKOJIbKO JieT. PaboTh! Benuch omHoBpeMeHHO Ha 20— 30 cymax. B 3agaun skcnieiummm BXOIUI0:

1) u3ydyeHue MNPOCTPAHCTBCHHO-BPEMEHHOW W3MEHYMBOCTH BEPTUKAILHOW ¥ TOPH3OHTAJIBHOM
CTPYKTYpHbI MOoTOKa Kypocuo u BoJ Apyrux pailoHOB, MPUJIETAIOIINX K 3TOW CUCTEME;

2) u3ydeHUe CyONONSAPHON W CyOTpONMYECKOW (POHTANBHBIX 30H M BIHMSHUEC (POHTAIBHBIX
mpoueccoB Ha (OPMUPOBAHME U HM3MEHUYHMBOCTH BEPTUKAIBHOM W TOPU3OHTAJIBHOW CTPYKTYpPHI BOA
paitona Kypocwuo;

3) u3ydyeHue MoabeMa MPOMEKYTOUYHBIX BOJ M €ro BJIMSHHE Ha TMPOIECCH, (OPMUPYIOIIUEC
TUAPOJIOTHYECKYIO U THAPOXUMHUYECKYIO CTPYKTYpPBI BOJl oToka Kypocro u npusieraronux paiioHOB.

CormacHo MeXJIyHapOJHOM MporpamMMme, JUIsl PEIICHHs 3TUX 3a/1a4 OAWH pa3 B C€30H MPOU3BOINIIACH
CUHXPOHHAsl ChEMKa IMPOJOJDKUTENBHOCThIO 15—30 cyT, oxBaThiBaroIlasl BCIO aKBaTOPHUIO M3y4aeMOIO
paiioHa ot 3kBaropa 10 43° c. m. u ot 160° B. 1. Ha 3amax g0 Oepera. CheMKa COCTOsIa M3 Pa3pe3oB,
nepecekaromux notok Kypocuo u pponrtansueie 30Hb1. PaccTosnus mexxay craniusmu B motoke 30—~60,
B paiioHax cyOmosisipHOro u cyoTporuueckoro ¢gppontoB 15—20 M. munb. CoctaB HaOMOACHHMA Ha
CTaHIUAX COOTBETCTBOBAJI YKa3aHHOMY BBIIIIE.
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Mexay CTaHIMSAMHU TPOU3BOAUINCH HAOMIOACHUS 32 TEMIIEpaTypol U 0TOOp Mpod sl onpeaesieHUs
XUMHAYECKHX 3JIEMEHTOB B MOPCKOW BOJI€ NpU IOMOIIM THUAPO3OHAA WU, HPU OTCYTCTBUHU €rO,
HaOMr0IeHUs 3a TeMriepaTypoit Boas! pu oMoty CT/] — cuctemsl.

Jlnst yuera U3MEHYMBOCTH THIPOMETEOPOJIOTHUECKUX JIEMEHTOB 32 NEpUOJ ChEMOK B psijie TOUEK,
HaXOJISIINXCS BOJIM3U OCH MTOTOKA, IIPOU3BOIMIINCH MHOTOCYTOUHBIC HAOIIOICHMS.

Jns m3ydeHus: M3MEHYMBOCTU THIPOMETEOPOJIOTUYECKHUX HIIEMEHTOB M3 BCEH CETKH pPa3pe3o0B
BBIOMPAETCS] OJMH WJIH JIBA, HA HUX B MPOMEXYTKE BPEMEHH MEXKIy CheMKaMHU €KEMECIIHO MPOBOAITCS
Habmonenus. CoOpaHHbIE 1O TOW MporpamMMme Marepuanbl HAOIIOACHUH HEOOXOAUMBI ISl TOTY4YEeHUs
TPEXMEPHOTO PACHPEACICHUS THAPOIOTHUECKUX M THAPOXUMHUYECKHUX JIEMEHTOB B H3y9aeMOM paiioHe 1
M3MEHYMBOCTH ATOTO paclpeiesieHus BO BPEMEHHM; IS MOCTPOSHHs KapThl IWHAMHUYECKON Tororpaduun
CBOOO/IHOW TOBEPXHOCTH M JAPYIHX H300apUYECKUX IOBEPXHOCTEH; BBIYMCICHHUS IONS TEYECHUH U
OTIpEJICJICHUs] €r0 M3MEHYMBOCTU BO BPEMEHH M B NpOCTpaHCTBE. [IOMHUMO 3TOrO, OHU MO3BOJISIOT
BBIJICTIUTh OCHOBHOW NOTOK Kypocwo, momydnTh KapTHHY €ro MEaHAPHPOBAHMS; OLEHHTH PACXO[
OCHOBHOT'O TIOTOKA U €r0 U3MEHUYMBOCTh BO BPEMEHH; U3YUUTh ()POHTAIBHBIE MPOLIECCH U UX BIMSIHHUE HA
THIPOJIOTHYECKHE YCIOBUS B LIEJIOM; PACCUNTATh HHTCHCUBHOCTh U INIyOMHY IPOHUKHOBEHHS BETPOBOTO
Y KOHBEKTHBHOTO IEPEMEIIMBAHUS B MEPUOJ CHEMKH; PACCUMTATh BEPTHUKAIBHYIO LUPKYISAIHUIO U
PELINTh PAA APYTHX 3a1ad.

Jlns  ompenesnieHusl TOJIOKEHUS (pPOHTA CIEAYyeT HWCHOJIb30BaTh HAOIIOACHUS C IOMOUIBIO
OKeaHorpa(uIecKnx 30HJOB M OYKCHPYEMBIX YCTPOMCTB Ha IEpexojiax B Te4eHHe Bcel cheMku. s
3TOro BOMM3KM (pOHTA, Tam, IJI€ HAYMHAIOT 3aMETHO YBEJIWYHMBATHCS TOPU3OHTAIBHBIC TPAJUCHTHI
TEMIIEpaTypbl, TPOU3BOIAT Ha MajOM XOAy CYAHA, ABIXKYIIErocs momepek (poHTa, ydalleHHBIC
HaOmofeHus. DTU HaOMIOJEeHUS 3aKaHUYMBAIOT IIOCNE MepecedyeHus (poHTa, Tam, TAe TpaaueHTHI
TemrepaTypbl Mainbl. HeoOxoauMmo cremaTh HECKOJNBKO IIONEPEYHbIX IIepecedeHuid (GpoHTa IS
BBISICHEHUS €r0 MPOCTPAHCTBEHHOTO TOJIOKEHUS B JaHHOM paiione. Habmonenus Ha ppoHTanbHON 30HE
MOTYT OBITH HMCIOJB30BAHBI /ISl BBIUMCICHHS NEpPEHOCa TeIla, COJNEH M IPYrux THApO(GU3NYEecKuX U
THJIPOXUMUYECKHUX 3JIEMEHTOB Yepe3 3Ty 30HY.

[To TS-xpuBBIM [UIs CTAHIWH, PACIIOJIIOKEHHBIX B 30HE ()POHTA W B MPWIICTAIOIINX paiioHax, MOXHO
HATH 30HBI B3aMMOJEHCTBHS Pa3IMYHBIX BOJHBIX Macc, MPOCIEAMTH TPaHCHOPMALUIO STHUX BOA U
BIIMSHUE UX Ha CTPYKTYypy Kypocwno.

BaxHbIM 351eMEHTOM OOIIEro JUHAMHUYECKOro OayiaHca BOJI OKEaHa SIBJIAIOTCS WX BEPTUKAJIbHBIC
nBkeHns1. CKOPOCTh 3THX JIBIDKEHHH MOKHO BBIYHCIIUTH MO COOTBETCTBYIOMIMM (hopMyiaM, HCXOAHBIC
JaHHBIE JJI1 KOTOPBIX BBIOMPAIOT M3 MAaTEPUAIOB OKeaHOTPa(hUIECKUX HAOIIIOICHHH.

3Has CPEHIOI0 BEPTUKAIBHYIO CKOPOCTh, MOKHO OLICHHTh BO3PACT BOJ Ha PA3IMYHBIX TIIyOWHAX.

Jlnst u3ydeHus BIUSHUS aTMOC(EpPHBIX MPOIIECCOB HA MPOIECCHI, MPOTEKAIONINE B MOPE, MPOBOIAT
OpU  TPOBEIACHHH  CHEMOK  METEOPOJIOTHYECKHE,  adpOJIOTHYECKHE  (TeMIIepaTypHO-BETPOBOE
30H/IMPOBaHNE), AKTUHOMETPHUUYECKHE HAOIIOAEHUS W TpaJuCHTHblE HAONIOJCHUS 3a TeMIepaTypoil
BO3/1yXa, €T0 BIAXXHOCTHIO M CKOPOCTBIO BETPA.

Habaronennsi 3a BHyTPEHHUMH BOJTHAMM

BHyTpeHHUE BOJIHBI — SIBJICHUE IIUPOKO PACIIPOCTPAHEHHOE B OKeaHaxX W MOpsX. OHU MOTYT OBITH
BBI3BAaHBI METEOPOJOTHYECKUMH (akTopamu (JaBiICHUE, BETEP) M MPHUIMBOOOPA3YIONIUMHU CHIIAMH.
[TpoxoskeHre BHYTPEHHUX BOJH B BOJHOM TOJIIIE BBI3BIBAET OOJIBIINE EPEMEIICHHS BOJ 110 BEPTUKAIIH.
B cBs3u ¢ 3TUM Ha OTHENbHBIE TOPU3OHTHI MEPUOJUYECKH IMOCTYHNAIOT BOJBI C PA3JIUYHBIX TIyOHH.
AHanu3 xoJja TUAPOJIOTMYECKUX XapaKTEPUCTUK HA 3TUX FTOPH30HTAX BO BPEMEHU OOBIYHO OOHAPYKUBAET
uX OOJIBIITYIO U3MEHUYHUBOCTD.

HenocpenctBennsle HaOMIONEHUS 32 BHYTPEHHHUMM BOJHAMHU MOXHO IPOBOJUTH C IIOMOUIBIO
MOTIJIaBKOB HEMTpaIbHOM IMJIaBy4YeCTH, OJTHAKO 3TH HAOJIO/IEHUS IIUPOKOTr0 MpUMEHEeHHs He Hauuid. [s
MOJTyYeHHUSI MACCOBBIX MAaTEpHUajlOB CIIY)KaT KOCBEHHBIE METOAbI M3y4YeHHMsS BHYTPEHHUX BOJH ITyTEM
HaOJI0/IeHNH 32 U3MEHEHHEM BO BPEMEHHU BEPTUKAJIBHOTO PaCHpeeeHUs THAPOIOrHUECKUX U THAPOXU-
MHUYECKHX IJIEMEHTOB, B OCHOBHOM TEMIIepaTyphl BOABI U cosieHocTu. [Ipu 3TOM mpenmonaraercs, 4To B
MpoLecce MPOXO0KIEHUSI BHYTPEHHUX BOJIH YaCTUILIBI BOJBI MEPEMEIIAIOTCS 110 3aMKHYTHIM OpOuTaM, HE
U3MEHSS CKOJIBKO-IMOO 3HAYUTEIBHO MPUCYIIUX MM (U3NUYECKUX XapaKTepUCTUK. TakuM obOpazom,
M30IUIETHl PErMCTPUPYEMOro 3JIEMEHTa AAl0T OpJIMHAThl BHYTPEHHUX BOJIH, a TOJOXKEHUE HM30JUHUI
3TOrO 3JEeMEHTa B TPOCTPAHCTBE B (UKCHPOBAHHBIH MOMEHT BpPEMEHH COOTBETCTBYET MNpOQUiio
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BHYTpEHHEH BOJHBI. 30MIeThl, MOCTPOEHHBIC MO JaHHBIM HAONIOIEHWN HAa OKCAHHMYECKON CTaHIIWH,
JAIOT BO3MOXKHOCTH OTPEACTUTh CIEKTPAbHBIN COCTaB BHYTPEHHUX KOJICOaHUH, aMILUTUTY/IbI U a3kl OT-
JeNbHBIX cocTaBisAOmuUX. [1o qaHHBIM HAOIOIEHUI HA CEpUU CUHXPOHHBIX CTAaHIIUN MOKHO OINpPENEIUTh
CKOpPOCTh M HamNpaBlIEHWE pACHpOCTPAHEHUs BHYTPEHHEH BOJHBI, a TakkKe €€ JJIMHY.
[IpogomxuTensHOCTh HAOMIOEHUM 32 BHYTPEHHUMH BOJIHAMHU 3aBUCHUT OT TOTrO, KaKyl0 4acTh CHEKTpa
BHYTPEHHUX KOJICOaHWIA TMpeArnonaraercs wuccienaoBats. Mcxoas #3  HEOOXOOUMOCTH  TOIHOTO
CTaTUCTUYECKOTO  OMHCAHHWS  Tpolecca  BHYTPEHHUX  KoJjieOaHWH,  HEOOXOJMMO,  YTOOBI
MPOJOJDKUTEIBHOCTh HaOMIoeHU 1o kpaiiHei mepe B 8—10 pa3 mpeBocxonuia HauOONbIIMHA W3
MHTEPECYIOMMX MepuoioB. Tak kak HanboJiee pacpOCTPAaHEHHBIM M YCTONYMBBIM KJIACCOM BHYTPEHHUX
BOJIH SBIISIIOTCSI TOJYCYTOYHBIE M CYTOYHBIC BHYTPEHHHE MPWJIMBHBIE BOJHBI, HAJ0, YTOOBI MpPU HUX
pEerucTpanyy MPOJAOHKUTEILHOCTh HaOmoAeHuil Obuta He Menbme 8—10 cyr. Ilpu wuccnegoBanuun
KOPOTKONIEPUOAHBIX BHYTPEHHUX BOJIH MPOMOJDKUTEIILHOCTh HAOMIOJEHUI WHOTJAa MOXET OBITh
OrpaHUYeHa HECKOJIbKUMHU YacaMHu.

HenpepbIBHOCTE U IUCKPETHOCTH BO BPEMEHHU.

[Ipy HempepbIBHON perucTpalui BHYTPEHHEH BOJHBI CIEQYET TaKKe YUHUThIBaTh, W3Y4arOTCs JIU
JUTMHHOTICPUO/IHBIE WM KOPOTKONEPUOAHbIE BHYTPEHHUE BOJHBI, U B 3aBUCUMOCTH OT 3TOTO MPUMEHSITh
JaTYUKU C TOM MM MHOW HWHEPUUOHHOCThIO. [IpM H3yuyeHUW ATUHHONEPUOIHBIX BOJIH YI0OHO,
Hampumep, A GUIbTpaluu KOPOTKOIIEPUOTHBIX KONeOaHUN CTaBUTh JATYUKHU C OOJIBIION WHEpIUEH.
[Ipu nuckpeTHbIX HAOMIOACHUSIX, B YACTHOCTH, MPH MHOTOCEPUITHBIX HAONIONEHUSX C IOMOIIBIO
rITyOOKOBOJHBIX TEPMOMETPOB WM 30HJIOB, CIEIyeT BECTH HAOIMIOJCHHS HE peke ueMm depe3 | 4., s
TOTO YTOOBI BBIACTUTH NPUIUBHBIE cocTaBsitomue. Habmonenus yepes 6osee IIUTENbHBIE TPOMEXKYTKU
BPEMEHH HE JJAIOT BO3MOKHOCTH BBIACITUTh MPUIMBHBIC U NHEPIIMOHHBIC BHYTPEHHUE BOJTHBI.

HenpepbIBHOCTD U AUCKPETHOCTH B IPOCTPAHCTRE.

TouHoCTh ompeneneHUs BBICOTHI BHYTPEHHEW BOJHBI 1O KOJICOAHHWSIM OKEaHOJIOTHUYECKUX
XapaKTePUCTHUK CYIIECTBEHHBIM 00pa30M 3aBUCUT OT TOUHOCTH OMNpEENICHUs BEPTUKAIBHOTO IpaiueHTa
3TOW XapakTepucTuku. [1oaToMy mpu perucrpanuu BHYTPEHHHUX BOJH HEOOXOAWMO, MO BO3MOXKHOCTH,
MPOM3BOJIUTh HEMPEPHIBHOE 30HAMPOBAHME BEPTUKAJIBHOIO paCHpeesieHUuss OKEaHOJOTHYECKUX
XapaKTePUCTHK C MOMOIIbI0 30HAOB. [lpu 3TOM B ciydae HEOONBIINX BEPTUKAIBHBIX T'PaTUCHTOB
clieTyeT IPUMEHSTh MPUOOPHI C MOBBIILIEHHOW YyBCTBUTEIBHOCTHIO.

[Ipy AHMCKpETHBIX MO TIAyOMHE U3MEPEHUSX I PETUCTPAllMd BHYTPEHHHUX BOJIH CIEAyeT
MEePEXO/IUTh, N0 MEpPe BO3MOXKHOCTH, K HaOJIONEHUAM Ha y4allleHHbIX TOPU30HTaX, 4TOObI paccTOSTHUE
MEX1y TOPU30HTaMU HE MPEBBIIIAN0 BBICOTY BHYTpeHHEN BOMHBI (10—15 Mm).

Habnionenuss 3a BHYTpEHHUMHU BOJIHAMHU TPEANOYTHTEIHLHO BECTH C HEMOJBMXKHOW Oasbl, a Ha
HEOOJBIINX TIYOMHAX — C 3asKOPEHHBIX CY/IOB, IJIABMAasSKOB, HA aBTOHOMHBIX OYWKOBBIX CTaHIIHSIX C
MPUTOIUICHHBIM OyeM W T. A. B cimydae HaGmiomeHuil ¢ apeldyromero cyaHa TpH HEMPEPHIBHOMN
perucTpanu KOPOTKOIIEPHOIHBIX BHYTPEHHHMX BOJIH HAOIOJIEHUS HAJO MpEKpamath, KOrjaa CKOPOCTh
napeiida JoCTUraeT CKOPOCTH PacHpOCTpaHEHUsT BHYTPEHHEH BOJHBI (mpubiusutensHo 1—2 y3). Ilpu
CepUUHBIX HAOMIONEHUSAX 3a JJIMHHONEPUOJHBIMH BHYTPEHHHUMH BOJIHAMHU TIepel] KaXKIOoW cepuei
HE00XO0IMMO MOJXOAUTH K HCXOJHBIM TOYKAM U BBIMOJHATH CEPUIO B BO3MOXHO 00Jiee KOPOTKUN MEPHOJ]
BpeMeHH. [Ipu MOCTaHOBKE CHHXPOHHBIX CTAHIIMNA, KOTOPBIX JIJISl OTMPE/CNICHUs] CKOPOCTH U HAIPABICHUS
pacrnpocTpaHeHUs] BHYTPEHHEH BOJHBI JOJKHO OBITh HE MEHEE TPeX, PACCTOSHUS MEXAY CTaHIUSMU
JOJKHBI OBITH MEHBIIIE, YEM JJTMHA BOJHBIL, T. €. JJIs JJIMHHOTIEPUOIHBIX BHYTPEHHUX BOJH HE JOJKHBI
npeBbiarh 15—20 M. MHIIb.

Yder crparuduxarym.

Bce xapakTepucTHKU BHYTPEHHUX BOJIH CYIIECTBEHHBIM 00pa30M 3aBUCAT OT TUIIA CTpAaTU(UKALIUN U
YCTOWYMBOCTU BOJHBIX Macc. [loaTomMy niisi mcciieqoBaHusl M3MEHYMBOCTH PEKMMa BHYTPEHHUX BOJH
HE00X0IMMO MOBTOPATH HAOMIOICHUS B OJJHUX U TeX K€ pailoHax B pa3IMYHbIE C€30HBI roJla MPH Pa3HbIX
TUMAaxX cTpatuduKauu BOJHBIX Macc. 3a HMCKIIOYCHHEM 3WMHErO TEepuojJa B CPEIHMX M BBICOKHX
HIMPOTaxX HYXHBI €KeMeCSYHble IUKIbl HAOMIOACHHM 3a BHYTPEHHUMHU BOJHAMH. BaXXHO y4duTHIBaThH
W3MEHUYUBOCTh CTPATH(HUKAIIMN U BHYTPU KAXKIOTO IUKJIA. 3HAYUTEIBHOE U3MEHEHHE CTpaTU(UKAIIK B
pe3ynbTaTe M3MEHEHUS CHHONTHYECKOM CHTyallud MOXET MPUBECTH K pPE3KOMY H3MEHEHUIO
XapaKTePUCTHK BHYTPEHHUX BOJIH B BEpPXHEM cjioe. B 3ToM cirydyae nuki HabMoIeHUH HA/I0 TPOI0JIKATH,
YTOOBI MOJYYUTHh HEOOXOIUMYIO JUIUHY Psiia HAOIIOICHUI TP HEU3MEHHOM THIIE CTpaTU(DUKAITUH.
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Yuer agsekuuu. IlepeHoc yacTuil BoAbl NEPUOANUECKUMHU TEUEHUSIMHU IIPU HAJIUYNU 3HAYUTEIBHBIX
TOPU30HTAIBHBIX IPAJUEHTOB OKEAHOJIOTUYECKUX XaPAKTEPUCTUK MOXKET SIBUTHCSI IPUYMHON ITEpHOANYE-
CKOM M3MEHUYMBOCTH MOCIEAHUX. JTa U3MEHUMBOCTh HE CBSI3aHA C BHYTPEHHHMHM BOJHaMH. Tak Kak
HAQ/IKHBIX CIIOCOOOB pa3lesieHUs] BIMAHUS JABYX SBICHHHM (IPUIMBOB W BHYTPEHHHUX BOJH) HE
CYUIECTBYET, TO HaOJIOJIeHUs 3a BHYTPEHHHUMH BOJHAMH CJeIyeT CTaBUTh B paloHax cC
HE3HAUUTEIbHBIMUA TOPU30HTAJIBHBIMH TPAJAUEHTAMUA OKEAHOJIOTUYECKUX XapaKTEPUCTHK M CIa0BIMU
MIEPUOIUYECKUMHU TEYeHUsAMHU. Tak, HampuMep, B pallOHaX € TOPU3OHTAIBHBIMU I'PAJAUECHTAMHU
TeMnepaTypsl opsIKa 107 °C/km HaGmrOMCHNMS 38 BHYTPEHHUMH BOJIHAMH MOKHO PEKOMEHJI0BATh BECTH
MIPU CKOPOCTSAX MpUIUBHOTO TedeHus 10 30— 35 cm/c, B palioHaX ¢ TOPU3OHTAIHHBIMH T'PAIUCHTAMHU
Temmepatypsl mopsika 102 °C/kM mpu CKOpOCTH IPHIMBHOTO TedeHus 10 10—15 cm/c.

Habmionenuss 3a KoneOaHUSIMM OKEAHOJIOTHYECKHX XapaKTEPUCTHK CJEeNyeT COMPOBOXKIATh
HAOJIOACHUSAMHU 3a TEUEHHUSIMH, TaK KaK B TEUCHHSX IPOSIBISETCS TOPU3OHTAIBHAs COCTABIISIONIAS
OpOUTANILHOTO IBUYKEHUS YaCTHUI B MPOIECCE PACTIPOCTPAHEHUSI BHYTPEHHEHN BOJIHBI.

Hcxons M3 Bcero CKa3aHHOTO, MOYKHO PEKOMEHJOBaTh Ui MCCIEAOBAHMS BHYTPEHHUX BOJH
cleayomuil 00beM CTaHIapTHBIX pabOT HA MHOTOCYTOYHOM CTaHLIUU.

1 IlocraHOBKa aBTOHOMHBIX OYWKOBBIX CTaHIMH C CaMONUCIAMU TEMIEpaTypbl M TEUCHHH, He
MEHee TpeX, Ha PACCTOSHUSAX, MEHBIIUX JUIMHBI BOJHBI (ISl JIIMHHONEPUOAHBIX BHYTPEHHUX BOJIH HE
6omnee 15—20 mMumn).

2. ExxeyacHOe 30HAMPOBAaHHE BEPTUKAIBHOTO paCHpeleieHHs] THIPOJIOrMYECKUX XapaKTEePUCTUK
(runpo3zonn, cucrema CT/I).

3. HenpepsiBHas peructpanusi KOPOTKONEPUOJHBIX BHYTPEHHUX BOJIH C TIOMOILBIO TEPMO30HAA BO
BpeMs CBOOOTHOTO Jipeiida.

[Tomumo peructpanuu KojeOaHUN TeMIlepaTypbl, COJEHOCTH M TEUEHUH, MOXKHO PEKOMEHI0BATh
CIICAYIOIINE JOTIOTHUTEIbHbIC HAOMIOICHHUS:

1 Peructpanus xonebaHuil copepKaHusi HEKOTOPHIX THAPOXUMHUYECKHX AJIEMEHTOB, BEPTUKAIbHBIC
I'PaJIMEHTHl KOTOPBIX BEJIIMKU B pailoHe HAOIIOICHUI.

2. Peructpanus xoneGaHuil riyOMHBI 3ajeraHus CJIO0s CKayKa IUIOTHOCTU C TIOMOIIBIO 3X0JIOTa WIIU
THIPOJIOKATOpA.

1.16 OcHoenble mpebosanus K mexHUUECKOMY OCHAULCHUIO
oKeanozpaguueckux Hadw0eHul

TpeOoBaHMsI K TEXHHMYECKOMY OCHAIICHWIO M OPTaHHW3allud OKeaHOTpapuuecKux HaOII0IeHUN
3aBUCAT OT MPHUHATBIX METOJOB HM3MEpPEHUi, T.e. OT CIIOCOOOB MPHUMEHEHHsS MNPUHIMIIOB M CPEICTB
M3MEpEHUN WM BU3YaJIbHBIX OLEHOK MpH HabmoneHusx. Kaxaoe ucmnoiab3yeMoe CpelicTBO U3MEpPEHUit
(CH) nomxHO MMETh HOPMHUPOBAHHBIE METPOJIOTMYECKHUE XapaKTepUCTHKU. HalekHOCTh BHIOpAaHHOTO
MeTOoJa W3MEPEHUN WIM HaOMIOACHUN OMNpeAeNsIeTcsl IMOTPEIHOCThI0 (OMmMMOKOW) pPe3yabTaToB
u3Mepenuii. TpeOoBaHHS K MOTPEHIHOCTH pE3yIbTATOB H3MEPEHHH M OIICHOK OKeaHOrpaduyecKux
MapaMeTpoB PACCMOTPEHBI B IPYTUX pa3enax.

OCHOBHBIE CpEJCTBA OKEaHOTpa(PUUECKMX HM3MEPEHUU IOTPYKAIOTCA HAa TOPU3OHTHI HAOIIOACHUIA
MyTeM MOJIBECKH Ha OIyCKaeMbIi ¢ TOMOIIbIO JIeOeIKH TPOC ¢ rpy3oM — oTBecoM. OkeaHorpaduueckas
ne0eka pacronaraercsi B CpeJHEed 4acTU OTKPBITOW ManmyObl ¢ TEM pacdyeToM, YTOObI OMyCKaeMble C
O6opra mpuOOpPHl W CHApsSKEHHE HAXOIMWJINCh BHE 30HBI paboOTalONIMX BHHTOB CyJHA W BBITYCKa
OXJIaXKIAIoIel BOJBI U BOA U3 (haHOBOM cucteMbl. B coBpemenHbix okeanorpaduueckux HUC npubopst
OMYCKAIOTCA Ha TOPHU30HT HAOJIOJACHHH C MOMOIIBIO CHEIUAIBLHON JIEOSIKH, YCTAaHOBICHHOW HAaJ
CTELMANTbHOM 3aKpBITON IIAaXTOW, BMOHTHPOBAHHOW B Kopmyc cynHa. BOmumsu okeanorpaduyeckoit
NeOeIKM pacIoyiaraeTcsi MecTo 0Toopa mpod BOABI ¢ MOBEPXHOCTH MOPSI M HM3MEPEHHS TEeMITepaTyphl
MOBEPXHOCTH Mops. B psge ciaydaeB oTOop mpoOd BOIBI C BEPXHHUX TOPU3OHTOB HAOIIOAECHUI
OCYILIECTBIISIETCS C MTOMOIIBIO IOTPY>KAaeMOro Ha TIIyOUHY IIJIaHTa ¥ Hacoca.
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1.17 Cocmae cmanoapmmuozo okeanozpaguueckozo o60pyoosanus u npuodopoe

B cocras cranmapTHOTO OKeaHorpaduecKoro 000pyIOBaHKs ¥ IPUOOPOB BXOIIAT:

1) CpenctBa MexaHHW3alMU JUIsI OIyCKaHWs MPHOOPOB 3a OOpT WM uxX KpemieHus. Croma BXOIMT:
okeaHorpaduueckue yeOenKy, YCTpOWCTBA /Ui BbIBOJA NMPHOOPOB 3a OOpPT (LUTOM-OATKH, KpaH-OalKu |
BBICTPEJIbI), Pa3IMYHOIO BUJIA TPOCHI U KAOEIB-TPOCHI, OJIOK-CUETUHKH 1 YITIOMEPBL.

2) IpuGopsl s otOopa mpoO BOABI IS Pa3IMYHOIO BHA XMMHYECKHX AHAIM30B - OAaTOMETPHI,
MPOOOOTOOPHUKK PA3HBIX THIOB (OMPOKHIBIBAIOIIMICI OaTtoMerp, 0aTroMeTphl Ha OITyCKAeMBIX 30HIAX, IS
oTOopa mpod Ha 3arps3HEHUE HCIOJB3YETCsI CHICIUATBHBI OATOMETP C IUTACTUKOBBIM KOPITYCOM).

3) IIpuGops! 1 UI3MEPEHUS TEMIIEPATYPhI BOJIBI (PA3TUUHBIC TEPMOMETPBI U TATYMKH TEMIIEPaTyphI).

4) IIpubops! U1 U3MEPEHUsI CKOPOCTU U HAIIPABJICHUS TEUCHUI.

5) ITpuGOpHI 11t U3MEPEHHSI BOTHEHMS (HAIPHMED, CTPYHHBIE BOIHOTPadbl, THAPOCTATHYECKHE BOIHOIPA(bL

6) ABromarmueckue HH(MOPMAIMOHHO-U3MEPHTEBHBIE CUCTEMBI Il OKCAHOTPaUUeCKUX WCCIIEO-BaHUN
(CTI-30Hp1, OyKcHpyeMble m3MepuTeribabIe Komruiekehl). Kommutekranms HUC npon3BoauTes B 3aBUCUMOCTH OT
3aga4y. Kax mpaBuio, Ha HEOONBIIMX OKEAHOrPAMUECKHX Cy[ax CTaBAT JIeOEIKH (JEKTPOMEXaHUUECKHE T
py4HBIE) C KpaH-OIKOW M OJIOK-CUCTYMKOM M CHAOXKAIOT WX TpHOOpaMu Jyisi OTOOpa MpoO, HM3MEpeHUs
Temrieparypbl  Boipl, Mopckumu BeprymkamMu U CT/I-3oHmamm. Ha Oonmbnmx ¥ CpeJHETOHHAXKHBIX
HUC, xkpome 0OBIMHBIX JICOSIOK, CTABAT €Ile U KaOeIbHbIC. Takue cyJia MOTYT UMETh CJIMITBI JIJIsi TTIOCTAaHOBKH
OyHKOBBIX CTaHIMI. B cocTaB 000pyI0BaHMs HA HUX MOTYT BXOJIUTH BCE YKA3aHHBIE BBIIIIE PHOOPBL.

1.18 Tpebosanus k pacnonoxrcenuro oxeanozpagpuueckux npuoopos na HUC

BrmsiHve cyiHa Ha M3MepeHHe XapaKTepPUCTHK MOPCKOH Cpeibl IPUOOpaMi COCTOUT B:

1) xauke cyqHa - OOPTOBOM M KWJICBOW - BIMSIET HA W3MEPEHHE BOJHEHUS M TEUCHHUS, Ha KperUieHHe
NpUOOPOB M BO3MOXKHOCTH Pa0OTHI C TipuHOOpamMu 3a OOpTOM CyaHa (PBIBKM Tpoca ¢ MpUOOpaMu - CMEHa
TOPU30HTOB HAOJIOICHHS K BO3MOXXHOCTh ITOTEPH MPHOOPOB);

2) cOpoce CTOYHBIX BOJ M BBIOPOCE BBIXJIONHBIX Ta30B - BIMSHHEC HA W3MEPEHHS TEMIICpaTypbl H
XUMHYECKOTO COCTaBa BOTL;

3) TypOyJIEeHTHOCTH OT KOpITyca M BHHTOB BO BpEMsl XOJla - BJIMSIET HAa W3MEPEHHs] BOJIHCHWSI, TCUCHUS, Ha
TEMIIEPaTypY, COIEHOCTb, KUCIIOPOIHBIA PEKUM OKOJIO KOpITyca Cy/IHa U Ha OyKCHpyeMblIe IPHOOpHI,

4) npeiid cynHa WU PHICKAHUU TPHU CTOSHUM Ha sikope (MO paauycy) - BIUsAET Ha U3MEPEHHUE
CKOPOCTH TeUeHUs (MCKaKeHHbIE I3MEPEHHUS] CKOPOCTH M HAIIPABJICHUS TCUCHUs);

5) MeTajT CyIoBOTO KOpITyca MOYKET BIIMSITH HA U3MEPHUTEIN HaIpaBJICHHsI TEUCHUsI (Ha TIOBEPXHOCTHBIX
TOPHM30HTAX - IEBUALMS] MATHUTHOTO KOMITAaca BEPTYIIKH).

OCHOBHBIMH KPHUTEPUSIMH JUIsI BbIOOpa MeCTa pacCIoJIOKeHHs1 okeaHorpaduieckux mprudopoB Ha HUC
JIOJDKHEI OBITH:

- pacrooKeHHe PUOOPOB JTOTDKHO MUHUMAIBHO BITHSATh HA MOPEXOTHBIC KaueCTBa CY/IHa;

- pacriono)xeHue MpuOOpPOB TOILKHO OBITH TAKUM, YTOOBI YMEHBILIUTh BITMSHUE CY/THA Ha PHOOpBL.

YcraHoBKa B pa3MelnieHue Jie0e0K Ha maryoe cy/iHa OyIyT pacCMOTPEHBI B pazzaene 6.9.2

1.19 Paszmewenue okeanozpaguueckozo 060pyoosanus Ha cyone

Ha mnanyGe, mpu Hamuguu CBOOOJAHOTO MeECTa, B HEMOCPEICTBEHHOW OIU30CTH OT JieOeqoK
pacrosararoTcsi CTolku st 6atomMeTpoB. [IprOOpHI TOIKHBI pacnonaraTbCsi Kak MOYKHO OVDKE K TIOMEIICHHSIM,
T7Ie HAXOMISTCS MX PETUCTPaTOphl MH(OPMAITIH C JATIHUKOB.

Ha coBpeMeHHBIX HcCIeOBaTeNbCKUX Cylax JIeOeNKH, Kak IpaBHiIO, Pacroyararorcs B TPIOME. 37IeCh JKe
HAXOUTCSI BCIOMOTaTelIbHOE 000PY/I0BaHHE.

[IprieMHbIe aHTEHHBI PaAMOCUTHATIOB OT AaBTOHOMHBIX M3MEpUTENiell MapaMeTPOB CPEIbI JOIKHBI HAXOIUTHCS B
TaKOM MecTe, I7ie ObI He OBLTO TIOMEX TPH MPUEME CUTHAJIOB U T/Ie OHH HE M Obl HABUTAIIMOHHOMY U CBSI3HOMY
CYZIOBOMY OOOpY/IOBAHHIO.

JlaGoparopru ¢ aHATUTHYECKAM 1 TIPUEMHBIM 00OPY/IOBAHHEM JIOJDKHBI HAXOIUTHCS KAK TIPABIJIO B HAJICTPOUKAX
CyziHa, OBITh TETUTHIMU M CYXHMH (TeMIlepaTypa BHYTPH TTOMEIIEHUsI T0JDKHA HaxoauThes B mipenenax 10-30°C,
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BII&XKHOCTh He Oonee 85 %), UMeTh CTaOMIILHOE 3HEProNUTaHUE W OBITh 3AIMITICHHBIMA OT YIEKTPOMATHUTHOTO
W3ITy4EHUSL.

Kopmyca aBTOHOMHBIX OyeB J0JKHBI KPEMUThCSA Ha OTKPHITON Maiyoe B Mpeesax J0csSraeMOCTH CYJIOBBIX
TPY30BbIX CTPEJT ¥ KPAHOB U (JTH) OKOJIO KOPMOBOTO CITUTIA.

[TprOOpPHI TOIHKHBI OITYCKATHCS C JIEOEIO0K TOro 0OpTa, IJIe MPOUCXOAUT HAUMEHBIIIEE UCKOKEHHE M3MEpSIeMbIX
XapaKTEePUCTUK.

Bykcupyembie mprOophI OIYCKArOTCs C KOPMOBBIX KaORTBHBIX JIEOCIOK.

Ipy n3MepeHn BOJHEHHUS CTPYHHBIM BOJIHOTpadoM, JaT4vK (CTpyHA) MOJBEIIMBACTCS Ha KpamOoJie 0 HOCY
WM KOPME Cy/IHa Ha PAaCCTOSIHUM (B 3aBUCIMOCTH OT BOJIOM3MEIICHHS) 3-7 M OT Hero. MecTo pacriosioyKeHusl IaTYNKOB
00YCJIOBIICHO TeM, YTO TIpY TOJIOKEHWH CylHA Ha MaiioM Xony (1-2 y3ma) HocoM WM KOpPMOW Ha BOJHY
Haberarole Ha HEero BOJHBI HE JeOpMUPYIOTCSI KOPITYCOM Cy/Ha Ha HEKOTOPOM OT Hero paccrosHuu. Ha
KOpME Cy/THa KpaH-0aIKy C TIOABEMHBIM YCTPOHCTBOM M JIaTYMKAMHU YCTAHABIMBAIOT TAKXKe, KOrJa y CyJAHA HET
TO/IPYJIMBAIOIIETO YCTPOMCTBA M AKTUBHOTO PYJISL.

ITompemMHOE YCTPOWCTBO CTPYHHOrO BOJMHOTpada ycraHaBIMBaeTcsl Ha KpaH-Oanke win KpoHmreriHe. Kpan-
Oaska ¥ KPOHIITEHH JOJDKHBI TO3BOJISTh YCTAHABIMBATh MOJIBEMHOE YCTPOMCTBO Ha BBICOTE HE MeHee 2 M OT
(anbIdopTa HOCOBOM YacT Cy/IHa.

BomHorpag Takepa mo3Bossier u3MepsiTh ¢ CyIHA, HIYIIErO MaTTbIM XOJIOM, JISKAIIETO B Aperde U WK CTOSIIETO
Ha SIKOpE, THAPOCTATUYECKOE JIABIICHUE B (PUKCHPOBAHHOM TOUKE Ha HEOOJBIION ITyOMHE JaTYMKOM BOJHEHHMS,
BCTPOECHHBIM B OOIIMBKY Cy/HA B IUIOCKOCTHU €ro LeHTpa TskecTH. [Ipubop MOHTHpYeTCs mocepeHe Kopiyca
Ha 3 M HIDKE BaTePIIMHUN, KaK TPaBIJIO, [0 000MM OOpTaM Cy/IHa.

Temneparypy Bozibl B OBEPXHOCTHOM CJI0€ MOXKHO HM3MEPATH C JIFOOOM TOUYKM CyJIHA, 33 HCKIIOUECHUEM MECT
cOpoca 0TpaboTaHHBIX BOJI € CyaHA. Ha coBpeMeHHBIX Cy1ax IIMPOKO MPUMEHSIOTCS IPOTOYHBIE CUCTEMBL.

MecTo ycTaHOBKHM JeO€JOK Ha CyIHEe AJI CIycKa JaTYMKOB MPUOOPOB 3a OOPT MOYTH HE BIUSET HA
XapaKTEPUCTUKU M3MEPSEMBIX MapaMeTPOB U OMPENIENSETCS B OCHOBHOM TpeOOBAaHHSAMH K MOPEXOTHOCTH
CylIHa W ynOOCTBaMM JKCIUTyaTalluk NpuOOpoB. BimsHuMe camoro cymHa Ha BomHyr cpemxy u Ha [TUII
YMEHBIIACTCS TEXHUYECKHUMH CPEACTBaMHU (YMEHBIIIEHHEM CKOPOCTH XOJa, YBEITUYCHHEM JIJTMHBI
BBITPABJICHHOT'O TPOCa, TOCTAHOBKOM Ha JIBa SIKOPS, MOAPYIUBAIOIIUMHU YCTPOUCTBAMHU U YCTIOKOUTENISIMU
ka4ky, ycraHoBkoi [TWI] Ha aBTOHOMHBIX OYsIX).

1.20 Ob6uue mpebvosanus Kk mexHuueckum cpeocmeam 0jisi RPOGeOeHUs
OKeanozpaguueckux Hada00eHuil u padom

Bce TexHuueckue cpeacTBa, MCIONb3yeMbIE 7S MPOU3BOJCTBA OKeaHOTpadUUYecKUX HaOII0IEeHUN
MO>KHO MOJPA3/IeIUTh Ha NaTyOHbIe, Ta00paTOPHBIE U MOTPY’KaeMbIe.

B 3aBucuMOCTH OT CTeNeHH aBTOMAaTH3AIUN U3MEPEHUN MOKHO BBIJCIIUTH!

1) neaBromatusupoBanubie CU, Brimrouarontie B ceds [TUI1 (Hampumep, TepMOMETPBI, 6aTOMETPHI),
perucTpupyomue, oToOpaxarolue yCTpocTBa U BCIIOMOraTelbHbIE YCTpOicTBa (Hampumep,
MOTpy’KaeMble eMKOCTH 0aTOMETPOB, OCHUTLHBIE TPY3bl, KOHIIEBBIE IPY3bl — OTBECHI "PbIO0IOTHI"),

2) aBTOMAaTHU3WPOBaHHBIC H3MEPHUTEIbHBIC KOMIUTIEKCH Tuma "T'uaposonn", CT/I.

B uncno mamyOHBIX yCTPOMCTB BXOAAT CTOMKM Al OATOMETPOB, JIEOEIKH OKEaHOTpapHUuecKue C
KOMIUIEKTOM CTaJIbHOT'O TPOCa, KpaH-0aJIKU, OTKHUIHBIE MJIOIIAJKH.

Bce cpenctBa uzmepenuii (B TOM 4ucie U 1abOpaTOpHBIE), UCIIOIb3YeMble IPU OKeaHOTpahUIEeCKUX
U3MEpEHUSX, JOJKHBI OBITh B MOPCKOM HUCIIOIHEHUU.

B nepuox mexay pabotamu Bce 000pyZOBaHHE M TEXHUYECKHE CPENICTBA JOJDKHBI pa3MelaThcs B
nabopatopHbix mnomemeHusx. llpu otcyrctBum aBTromarumyeckux CU  skcneaunuoHHBIE CyIa,
MPUBJICKAaEMbIe K IPOU3BOJCTBY OKEaHOTpa(pUUECKUX H3MEPEHHUH MOJKHBI OBITh YKOMIUIEKTOBAaHBI B
COOTBETCTBUM ¢ TabeneM OOOpyIOBaHHUS WM CIHCKOM TPAaJUIMOHHOTO OKeaHOrpadudyecKoro
o0opymoBaHUsI.

TpeGoBanusi K aBTOMAaTHU3MPOBAHHBIM H3MEPHUTENIBHBIM KoMIUIekcaM TtHumna "['mapozonnu CT/I
CIIEYIOIIHE.

Kak mnpaBmio, 3T KoMIiekchl mpeacTaBisitoTr cuctembl [IMII, wm3aMmepurensHbIX TpHOOPOB,
PETUCTPUPYIOIIUX  YCTPOWCTB U JPYIMX TEXHUYECKHUX CpPEICTB, 3aMbIKaloTcsi Ha OoptoByio PC.
3a00pTHBIN U3MEPUTEIBHBIA U MPOOOOTOOPHBIN KOMIUIEKC TIOTPYXKAETCsl HAa TOPU3OHTHI HAOIIOICHUN Ha
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Kabenp-Tpoce C TIOMOILIBI0 ManyOHOW okeaHorpaduueckoil sebenku. ['opu3oHT HaOMIOACHUN
¢ukcupyercs ¢ nomortupto [TUI1 naBnenus.

1.21 Boinonnenue HaboarooeHuil npu omcymcmeuu Ha cyone
AGMOMAMUUPOSAHHO20 UZMEPUMENLHO20 KOMNIEKCA

JUnist BBITIOJTHEHUS! CTAaHAAPTHBIX OKEaHOrpaUUeCKUX pa3pe30B Ha HKCHEIUIIMOHHOM CYIHE JOJKHBI
ObITh THUIIPOJIOTHYECKAass M TUAPOXHMMHUYECKas jabopaTtopuu U 1-2 ruaposnoruueckue jeOeaKd co
CUETUYMKOM BBITPABIEHHOTO Tpoca M O0E3KUPEHHBIM TPOCOM. B KOMIUIEKT THAPOIOTHYECKOTO U
THIPOXUMHUYECKOTO0 000pYAOBaHUS JOJIKHBI BXOJUTH COBpEMEHHBbIE OaromeTphl Tuma Huckuna c
MPAaBUIBHO MOAOOPAHHBIMH M TOBEPEHHBIMU TITYOOKOBOJHBIMH TEPMOMETpPAMH U TEPMOTTTyOOMepamu,
CT/-30Ha61, TpHOOPHI TSI U3MEPEHHUS TEUCHUM, OCNbIN NHCK, IIKaJla IBETHOCTH MOPCKOW BOABI (WM
Oosiee COBpEMEHHBIC ABTOMATUYECKHE AHAJIOTH, COBMECTHMBIE C HMMHU IO KauecTBY HH(oOpMarum),
anekTpocosiemep, wmwkaga pH ¢ peakTuBamu, HaOOp peakTUBOB U 00OpyAOBaHUSA AJis OIpeneTeHHs
PacTBOPEHHOI'0 KHCIOPOJa, IIEIOYHOCTH, OMOTEHHBIX BEIIECTB M PA3JIMYHBIX BUJOB 3arpsi3HeHus. s
MIPOM3BOJICTBA METCOHAONIOCHUN Ha CyIHE [OJDKHBI OBITH OapoMeTp, aHEMOMETp, MCUXPOMETP,
TEPMOMETpPHI Al BOJABI U Bo3ayxa. COBpeMEHHBbIE Cyla JIOJKHBI ObITh OCHAILICHBI aBTOMATUYECKHUMHU
METEOPOJIOTUYECKUMHU CTaHLUAMU. B 3aBUCHMOCTH OT cOCTaBa HaOJIOJIEHUN Ha CylHE MOXET ObITh
Oonpmie saboparopuii, OOOpPYIOBAHHBIX IO/ BBIIOJHEHHUE JIOTIOJIHUTENBHBIX paboT (Hampumep,
TUIPOOUOJIOTUYECKUX, TE€0JIOTMUECKHUX, PATUOXUMUUECKHX U T.I1.).

Bo Bpems peiica Hay4dHBII cocTaB pa30uBaeTCs HA BaXThI.

Ha xaxxmoit okeanorpaduueckoi CTaHIIMK BBITTOTHSIIOTCS paOOTHI B CIIEAYIONIEM MTOPSIIKE:

1. Onpenensercs TyOWHA MECTa CTAHIUH.

2. W3mepsieTcs TeMiiepatypa Bobl B TOBEPXHOCTHOM CJIO€ U Ha CTaHJApTHBIX TOPU3OHTAX.

3. C Tex e TOPU30HTOB OTOMpArOTCA MPOOBI BOABI JJIsl ONPEACICHHUS COJCHOCTH BOABI H
COJIepKaHUs PA3INYHBIX THIPOXUMHUUYECKUX 3JIEMEHTOB.

4. TlpousBonsATCsl HAOMIOACHHUS HAJ TEUYEHHUSIMH (CKOPOCTHIO M HANpaBJICHHWEM) Ha 3aJaHHBIX
TOPU30HTAX.

5. Onpenensiercs MPO3pavyHOCTh U IIBET BOJBI (B CBETIIOE BPEMS CYTOK).

6. [IpoBoasrTcs 6arurepmorpadHbie HAOTIOACHUS.

7. IlpoBoasTCs JOMOJHUTENbHBIE HAOMIOACHUS, HE BXOMAIIME B CTAHAAPTHYIO IPOrpaMmy
HaOJIFOJEHUIA.

OuepenHocTh  pabOT MOXKET OBITh YCTaHOBJIEHA TakuM 0Opa3oM, YTOObI B TEPBYIO  Ouepelb
MPOBOAMINCH T€ HAONIONEHHUS, AN KOTOPBIX MPUOOPHl MMEIOT MOJHYKD TOTOBHOCTH K MOMEHTY
OCTAaHOBKHM  CyJHA, HAONIOJCHMSA 3aHMMAIOT HAMMEHBIIEE BpEMs, a  pPE3yNbTaThl UX TPEOYIOT
omepaTuBHOW mepenayn. Bce ngaHHble HAOMIOACHUN BO BpeMs OKCICAMIMI 3allMCHIBAIOTCS B
crienuanbHble paboune nanyOHble KHMKKH, YTBEP)KICHHBIC METOJAMYECKUMH YKa3aHUSAMHU I KaKIO0TO
BUJa HaOmofeHu. B 3TuX ke KHMXKKax NMPOM3BOIATCS BCE pacyeTbl IO BBEACHHUIO MOMPABOK U
MOJyYeHWI0O  MCTUHHOIO 3HAYeHHUs »JeMeHTa in situ. Bce pacuersl 00s3aTeNbHO HE3aBUCHMO
nepenpoBepsaoTcs. [locine okoH4YaHUs SKceauIuu Bce oOpaOOoTaHHBIE JAHHBIE 3aHOCSTCS B CBOJHBIC
tabmuisl TTM-3M u Ha HocuTenu undopmaruu st [IDBM.

[Tocne 3aBepmienust skcneaunmonHoro perica HUC cocraBasiercs cienyromas OT4YeTHas
JOKYMEHTAIUs: peiicoBOE JOHECEHUE KaluTaHa U HayaJbHUKA SKCIETUIMU (TIOM.KamuTaHa 1Mo HayYHOH
pabote), WwIM HavalbHUKA peiica, CBelAeHHS 00 okeaHorpadUUeCKHX HAOJIOACHUSIX, BBITTOJTHCHHBIX B
pelice, HAy4HO-TEXHUYECKUI OTUET O pelice, JIEKTPOHHBIE HOCUTEIU C JAHHBIMUA U3MEPEHUM.

1.22 Cneuyuanvnvie mpetosanus no opezaHu3ayuu u RPoGeOeHUI0
OKeanozpaguueckux pabom zpynnamu cyooe

['pynmoBBIM SKCHEPUMEHTOM HasbIBaeTcsi paboTa Ha OKeaHOTrpaHUUecKuX paspe3ax M ChEeMKax

(okeaHorpauYecKuX MOJUTOHAX) B COCTaBe ABYX U Ooiiee cymoB. ['pynmoBoii skcmepuMeHT TpeOyer
CHeIMaIbHOM TOTOTOBKHU M TIPOBEICHUS padoT 1Mo cpaBHeHUI0 padounx CU (mHTEepKamuOpamnmm).
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1.23 Memponozuueckoe obecneuenue okeanozpaguueckux HadI00eHull Ha cyoax

MeTtponoruueckoe obecrieueHne okeaHorpauuecKkux U3MEpEeHU BKIIIOYAeT MPUMEHEHUE HayYHBIX
U OpPraHU3allMOHHBIX OCHOB, TE€XHMYECKUX CPEACTB, MpaBWUJI U HOPM JJisi JOCTUKEHUS EAMHCTBA U
TpeOyeMol TOYHOCTH W3MEpeHUW. [J1aBHasg 3amada METPOJOTHYECKOTO 00OecreueHus — JIOCTHKCHHUE
€MHCTBA U IOCTOBEPHOCTU MPOBOAUMBIX U3MEPEHUM, IMPHU KOTOPHIX PE3YJIbTAThl U3MEPEHUIN BBIPAKEHbI
B YCTaHOBJICHHBIX €AMHUIIAX U U3BECTHBI OLIEHKU UX MOTPEIIHOCTEH ¢ rapaHTHPOBAHHOMN JOBEPUTENHLHOM
BEPOSATHOCTBIO.

TexHuyeckoil OCHOBOW METPOJIOTMYECKOTO OOecredeHHs SIBJISIOTCS CHUCTEMa TOCyIapCTBEHHBIX
ATAIOHOB (PM3MYECKHUX BEIIMYWH, CHCTEMA Mepeaadd UX pa3MepoB, CHCTEMa 00sA3aTeIbHOM MOBEPKH HUITH
MeTpoJiornueckoi arrectanuu. [loBepky moObIx okeaHorpaduyecknx CH HE0OXOIUMO MPOU3BOIUTH
JUIslL YCTAHOBJIEHUS MX MPUTOJHOCTH K MPUMEHEHHIO, KOTOpas OIpPEAeNsieTcs COOTBETCTBHEM UX
XapaKTEPUCTUK TPEOOBAHHUSIM HOPMATUBHO-TeXHUYECKOM nokyMmeHnTamuu (HT]I).

CymecTBylomume BUbI MOBEpOK okeaHorpapuyeckux CU:

- TepBHUYHAf,

- IepuoanyecKas,

- BHeouepenHas,

- HHCIEKIMOHHAS.

[ToBepky CH npoBOAST OpraHU3alui METPOJIOTHIECKON CITY>KOBI.

[IpaBmna u HOpMBI MeTposorudeckoro obOecmeueHuss CH  ycranoBneHsl ['ocymapcTBEHHBIMU
CTaH/IapTaMH.

Mertponoruueckoe obecriedeHne oxeaHorpaguueckux CH ocymiecTBiseTcss METpOJIOTHYECKUMU
MoApa3ACICHUsIMH  HENOCpeACTBEHHO y cynoBnaaensiia (B YI'MC) m B mepuoja peiica cyqHa B
okeaHorpaduueckux (THIPOJOTUYECKHX) OTpsgaX W rpynmax. B KakIOM KOHKPETHOM CiIydae
METpOJIOTHYecKoe oOecrieueHue neauTcsi Ha olecredeHue craHgaptusupoBanHeix CH 3aBoackoro
(IPOMBIIINIEHHOTO) W3TOTOBJICHHS, MPOIISANINX TOCYJAapCTBEHHBIC UCHBITAaHUS, MW OOECICUCHHE
HecTaHaapTu3upoBaHHbix CH, H3roTOBIEHHBIX B E€AMHMYHBIX OK3EMIUIIpax, HE MPOLISAINX
rocyJapCTBEHHBIE UCTIBITAHUS, HO MPU3HAHHBIX TOJHBIMU K PUMEHEHHIO TIO pe3yJIbTaTaM aTTeCTallUu.

1.24 Cucmemul cyoosoit nasuzayuu

B mHacrosimee Bpemsi cymiecTByeT OOJbIIOE KOJWYECTBO Pa3sHOOOPAa3HOTO HABUTAIIMOHHOTO
000pyI0BaHus, BCEBO3MOXKHBIX (upMm u Moaupukanuii. OmgHa TOiRKO ¢upma Garmin mpemiaraet
HECKOJIBKO JecaTkoB Moxeneid GPS naBuraropoB. Takoe oOumnme paznooOpasueix GPS HaBuraropos
OOBSCHSIETCS] TEM, UTO OHU UMEIOT MaJlblif pa3Mep U MOTYT paboTaTh aBTOHOMHO JOCTAaTOYHO aoiro. Kak
MOKAa3aJi MCCIICIOBAHUS MpeIaraeMoil IpoAYKIIMKH PAa3IUnYHbIX (GupM, mpakTudecku Bce moaenu GPS
HAaBUTaTOPOB 00Jalal0T MPUMEPHO OJMHAKOBBIMU TOYHOCTHBIMU XapakTepucTukamu. OCHOBHBIE
OTIUYHS MOJIETICH B OCHOBHOM CBOJSITCS K CIIETYIOIIUM:

-pa3Mepsl JUCILIes;

-HaJinure (OTCYTCTBUE) IIBETHOCTHU JUCILIES;

-00beM BHYTPEHHEH NaMsATH IJIsl XpaHeHHsI KapT;

-ITUTENILHOCTh PaOOTHI B aBBTOHOMHOM PEXKHIME;

-MOJIEPKKa Pa3InYHbIX (POPMATOB 3arpyKaeMbIX KapT;

-KOJIMYECTBO 3a[IOMUHAEMBIX ITYTEBBIX TOYCK, MAPIIPYTOB;

-Hayimure (OTCYTCTBUE) ITyTEBOTO KypHaa;

-IOTIOTHUTENbHbIE QyHKIUH (MHGOpMALMS O MPUINBAX M OTJIMBAX, TaONHIIBI ABWKEHUS JIyHBI U
ConHna u 1.11.).

C Touku 3penus ycranoBku GPS HaBuratopa Ha CyJHE BCE MEPEUYHCICHHBIC CBOMCTBA HE SIBIISTFOTCS
BaXHbIMU. CyZI0BOI HABUTAIIMOHHBIM KOMITJIEKC JOKEH OBITH COMPSKEH C KOMITBIOTEPOM, B CBSI3U C YEM
pasMepsl U LBETHOCTh JAUCIUIES HE UMEIOT 0CO0O0ro 3Ha4YeHHe, TPeOOBaHHE XOPOLIETO pa3pelIeHHUs
JUCIIe. MOXET MOHaNO0OUThCA TOJBKO B Cllydyae BBIXOJla M3 CTPOS KOMIIBIOTEpAa K KOTOpOMY Oyzder
MOJIKJIFOUEH CYJJOBOW HAaBUTAITMOHHBIA KOMILIEKC, HO 3TO COOBITHE MaJIOBEPOSTHOE, XOTS TEOPETUUCCKH
BO3MOXXHOE. bonpiioil 00beM BHYTpEHHEW MaMsATH OT HaBUTAaToOpa He TpedyeTcs, Tak Kak AJisi padoThl C
ANEKTPOHHBIMU KapTaMHu OYAET HCIIOIh30BAThCS KOMITBIOTEP, HAXOISIIMICA B IITYPMaHCKOH pyOKe, TO
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KE caMOe KacaeTrcs M COBMECTHMMOCTH (hOpMATOB 3arpy’kaeMbIX KapT, BO3MOXKHOCTEH 3allOMHHAHUS
MyTEeBBIX TOYEK, MAPIIPYTOB U MYTEBOTO KypHAla, BCE T BO3MOKHOCTH MOTYT TOHaTOOUTHCS TOJIBKO B
cllyyae HEHWCIPaBHOCTH KommbloTepa. [lo muTaHmio mnpubopa HET OrpaHUYCHHH, HaBUTAIIMOHHBIN
KOMIUIEKC OyneT Tmojy4aTb OJHEPIUI0 OT CYAOBOM dJIeKTpoceTH. JlOMONHUTENbHBIE (QYHKUIUU
(mHGOpMAITUS O IPUIMBAX U OTIWBAX, TAOIHIILI IBYXKCHHS JIYHBI M COJIHIIA U T.I.) MOTYT OBITh LIETUKOM
peann30BaHbl Ha KOMITBIOTEPE.

Hcxonst M3 Bcex BBINMICNIEPEYHCICHHBIX COOOPaXXCHUH, 11EIeco00pa3HO UMETh B COCTaBE CYIOBOTO
komruiekca aBa GPS wnaBuratopa. OaMH U3 KOTOPBIX JOJDKEH OOECleuMBaTh MOJYYEHUE JaHHBIX O
KOOp/JIMHATaX CyAHAaX M €ro CKOpPOCTH, 4Yepe3 KOMIBIOTED BCE MaHHBIC [OJDKHBI IOCTYIATh
noJp3oBaressiM (mrypmanckas pyoka, ADCP u np.). Bropoii, ny6nupytommii GPS HaBuratop, J0KeH
UMeTh TpauuecKuil NUCIUICH C XOpOIIMM pa3pelieHueM Ha Ciydail BhIXOJa U3 CTPOS KOMIbIOTEpa.
PaGorars 00a HaBUTATOpA TOJDKHBI TApaLIETbHO, sl 00ecreYeHnsT HEMPEePhIBHOM MPOBEPKU MOKA3AHHIMA
Apyr Ipyra, B CiIy4ae CYIIECTBEHHBIX OTIMYMI B TOKa3aHHUAX MPHOOPOB, MOXKHO CIeNaTh BBIBOJ O
HEUCIPABHOCTU OMHOTO w3 HuX. OTMETHM Takke, dYTo 00a HaBUTaTopa JOJDKHBI OBIThH
muddepeHIaTbHBIME, T.€. MOICPKABATh TIPUEM CHTHAJIOB OT OEpEeroBBIX CTaHIMW, 3TO CYIIECTBEHHO
MOBBICUT TOYHOCTh MOJTy4aEMBIX JTaHHBIX.

Puc. 1.3 GPS nHaBuratop

Haubonee mpeAamoYTUTENsHON MOJENBIO COTJIACHO TPUBEICHHBIM TPEOOBAHUSM MOXKHO CUHUTATh
npuemonnaukarop 4000 DS (Puc. 1.3).

KpaTkue xapakTepucTHKH:

- 9-xananmpHbIi DGPS-nipuemonnukatop, L1 C/A xox;

- anrtenna Compact Dome;

- TOYHOCTH 1-3 M B peanbHOM BpemeHH nipu nmpueme RTCM-104;

- renepanus coobmennit NMEA-0183 ¢ wactoroii 2 ', ckopocTs nepemauu 50+57.6 Koon;

- 2 moclneqoBaTeIbHbIX MOPTa;

- KUJKOKPUCTAJUIMYECKHI OYKBEHHO-ITU(POBOI auctuielt 4 cTpoku 1o 40 CUMBOJIOB;

- mmranue 10,35+35 B.

Hapurammonnsii DGPS-npuemonngukarop NT-200D TRIMBLE NAVIGATION. Ilpuemauk
MpelHa3HaueH i UCHONB30BaHWS TMPH HABHTAllMU, a Takxke JOyOnupoBaHUS  OCHOBHOTO
npuemonuaukaropa 4000 DS. OchameH rpaguyecKuM AWCIUIEEM TOBBIIMICHHOW KOHTPACTHOCTU C
paspemienueM 320X240 Ttouek. lmeeT BCTPOEHHBIH NpPUEMHHK JU(PPEpEeHIINATBHBIX COOOIICHHHA
MastyHoro auana3zoHa 283.5+325.0 Kri. [Ipon3BoauT aBTOMaTHYECKUI MOUCK U MEPEKIIOYEHHUE Ha OTOp-
HYIO CTaHIIUIO C HAWTYYIIMMU TTapaMeTpaMy CUTHANA.

KpaTkue xapakTepucThku:

- 6-xanampubie DGPS-nmpuemonnaukatop, L1 C/A-kox;

- To4HOCTh ompeaeneHus 5+10 M B auddepennuansaom pexxkume, 100 M — B aBTOHOMHOM TIpH
BKJIFOUEHHOM S/A;

- xomnakrtHas aHTenHa GPS/CB;

- 2 mocneaoBaTeIbHbIX MOPTa;

- renepanus coobmennit NMEA-0183 ¢ wactoroii 1 I'i;

- mpueM auddepennuansubix monpaBok RTCM oT BHeNIHET0 NpHeMHUKA;

- perucTpalus mo BeIOOPY KOOpAUHAT (IIIMPOTA/IONITOTa), CKOPOCTH, KypcCa;
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- BO3MOXKHOCTb MOJKJIFOUEHUS TUpokomiiaca, jara (NMEA);

- BO3MOXKHOCTB BBOJia 10 500 myTeBBIX TOYEK, OPraHU30BAHHBIX B MapILLIPYTHI;

- aBapuHHOE BO3BpAICHHUE;

- nuranue 12+24 B, 10 Br.

[IpreMHHK yCTaHOBIIEH B BOJIOHEPOHUIIAEMOM KOpITyCe.

Ilon HOMepoM 50767 B I'ocymapcTBeHHBI peecTp BKJIKOYEHAa HABUTAllMOHHAs amnmaparypa
I'NTIOHACC/GPS I'eoC-3 u I'eoC-3M. Huke mpuBOIUTCS OMUCAHUE ITOM armapaTyphl.

Anmaparypa HaBUTallMOHHAs moOTpeOuTes el TII00AJbHBIX HABUTAIMOHHBIX CIHYTHHKOBBIX
cucrem I'NIOHACC/GPS I'eoC-3 u I'eoC-3M.

Ha3znaueHue cpeacrsa u3mMmepeHuil

Armnmapatypa HaBUTallMOHHAsl MOTpeOUTENel TIOOATbHBIX HABUTAIIMOHHBIX CIYTHUKOBBIX CHCTEM
I''TIOHACC/GPS T'eoC-3 u I'eoC-3M (manee - ammapaTypa) IpelHa3HadeHa Il U3MEPEHUN TEKYIINX
HABUTAIIMOHHBIX TIApPAaMETPOB, OMNpEACICHHS HAa MX OCHOBE KOOPIMWHAT M CKOPOCTH HOTPEOUTENs U
Bbijaun mkansl Bpemenu (I1IB), cuaxponmsupoBanuoit ¢ [IIB UTC(SU), UTC(USNO), cucteMHBIMH
B cuctem I''TOHACC u GPS.

Onucanue cpeacTBa usMepeHui

[IpuHumn nedcTBHs ammapaTypbl OCHOBAaH Ha HM3MEpPEHHH ICEBAOAATIBHOCTEH, mceBnodas, Jom-
nepoBckux cmenieHuit yactot o curaanam ['HCC I'JIOHACC (kox CT) u GPS (xox C/A) B yac- TOTHOM
nuanaszone L1, moacrpoiike cekynanoit metku (PPS) mox IIIB UTC(SU), UTC(USNO) unu cuctemMHbie
B cuctem I'NNIOHACC u GPS.

KoHCcTpykTHBHO ammaparypa HpeICTaBiseT COOOH MeYaTHYIO IUIaTy C PacloJIOKEHHBIMH Ha Hel
BXOJIHBIMM U BBIXOJHBIMH pazbeMaMu. K BXOIHOMY pazbeMy MOAKIIOYAETCS AaHTEHHBIM OJIOK, K
BBIXOJHOMY pa3zbemy — IIOBM c mporpammubIM obecrieueHneM. AmnmapaTypa BBITYCKaeTcs B JIBYX
BapuaHTax ucnojHeHus: ['eoC-3 u I'eoC-3M. BapuaHTbhl UCHOJHEHUS OTJIMYAIOTCA BHEIIHUM BHUIOM,
rabapuTHBIMHU pa3Mepamu, Takxke ['eoC-3M He numeer BeiBoAa ceKyH1HOM MeTkH (PPS).

VYnpasneHnue pexxuMaMu paboThl M 0TOOpaXkeHHe HaBUTALlMOHHOW MH(OPMALMK OCYILIECTBIS- €TCS C
MOMOIIBI0 TIporpaMMHOro obecneueHuss «GeoSDemo3», ycranaBiauBaemMoro Ha BHemHio0 [I9BM.
OOMeH JaHHBIMH C amnmapaTypoil OCYIIECTBISETCS B COOTBETCTBHH C ITpoTokoiaoM BIN/GS3 unu NMEA-
0183.

Buemnuii Bu anmapatypsl B pa3MyHbIX BapUaHTaX UCIOJHEHUs npuBeaeH Ha Puc. 1.4. u Puc.1.5.

MeCTO HaHeceHUuA
3HaKa
yTBEPHKAEHNA TUNA

Puc.1.4 Buemnuii Buz annapartypst ['eoC-3
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MeCTO HaHeCeHMnA
3HaKa

yTBEPXAEHUNA TUNA

IIporpammHoOe obecnieyeHue
ITporpammuoe obecnieuenue (I10) «GeoSDemo3», mpenHazHaueHO Ui YNPaBJICHUS PeXKHUMa- MU
paboTHI anmapaTypsl U OTOOpaXKEHUST HABUTAIIMOHHON WH(OpMAaITUH.
Mertponoruuecku 3HaunMas yacth 10 1 u3MepeHHbIe JaHHBIE HE TPEOYIOT CIELUANbHBIX CPEICTB
3alIUThl OT MpPEIHAMEPEHHbIX M HENpeIHAMEPEHHbIX W3MEHEHUi. lneHTuduKannoHHbIE aHHBIE
(mpu3nakm) [10 npuenenst B Tabnuue 1.1.

Puc.1.5 Bremnnit Bupg ammapatypst 'eoC-3M

Taoauma 1.1

HaumenoBanue | Unentuguka- Howmep Bepcun Hudposoii Anroput™m BbI-
I1O IUOHHOE BEpCUU uneatuduxartop [10 | yucnenus

HAauMEHOBAHUE (uneHTH(UKAINOH- | (KOHTPOJIbHAS u(ppoBOro

(0 HBII HOMEp) cymma) uaeHTuduKaTopa

110 110
GeoSDemo3 GeoSDemo3.exe | 3.02 e58a9782d39eb53c | md5
ceee09fl6daf2a74

3amuta I1O oT HenmpenHaMepEeHHbBIX U NPEAHAMEPEHHBIX U3MEHEHUI COOTBETCTBYET YPOBHIO «A) 110

MU 3286-2010.

MeTponornquKne N TEXHUICCKHEC XaPAKTCPUCTUKH

MeTtponoruueckrue U TEXHUYECKUE XapaKTEpUCTUKHU anmnaparypsl npuBeaeHs! B Tabmune 1.2.

Tabauna 1.2
3HaueHHe XapaKTEePUCTUKHU
HanmeHnoBanue xapakTepUCTHUKH Hcnonnenue Hcnonnenue
['eoC-3 ['eoC-3M

[Ipenenst nonyckaeMol HHCTPYMEHTAIbHOM MOrPELL-
HOCTH (110 ypoBHIO BeposiTHOCTH 0,67) onpeaeneHus
KOOPJIMHAT B IUIaHE MPHU paboTe MO CUTHAJIaM

['JIOHACC u GPS B aBTOHOMHOM DEXHUME. M
[Ipenensl nonmyckaeMoi HHCTPYMEHTAIbHOM MOrPelil-

HOCTH (110 ypoBHIO BeposiTHOcTH 0,67) onpeaeneHus
BBICOTHI TIpH paboTe no curHaitam ['JIOHACC u
GPS B aBTOHOMHOM pexume, M

+3,0

15,0
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[Ipenenst nonyckaeMol HHCTPYMEHTAIbHOM MOTPELL-
HOCTH (110 ypoBHIO BeposiTHOCTH 0,67) onpeaeneHus
CKOpPOCTH (IIpH CKOpOCTsX A0 515 M/c) mpu pabote
no curaanam I'JIOHACC u GPS, m/c

+0,05

[Ipenen  nmomyckaeMoro CpegHEro  KBaJpaTHUYECKOTO
OTKJIOHEHUS  CIy4allHOM  COCTaBJISIONIE HMHCTPYMEH-
TaJbHOW MOTPEHIHOCTH (OPMUPOBAHUS METKU BpeMe- HH
HIB KHC TI'JTOHACC, KHC GPS, UTC(SU),
UTC(USNO) mpu pa6ore mo curnanam ['JIOHACC u
GPS, ne

30

Hanpsiokenue nutanust OT CETH MOCTOSIHHOTO TOKa, B
-OCHOBHOE
-pe3epBHOE

1,8 +0,18
or 1,6 nmo 3,6

[TukoBOEe ymapHOE YCKOpEHHE MEXaHHYCCKUX yIapoB

MHOTOKPAaTHOTO JIEWCTBUS TPHU UIMTEIbHOCTH 1-5 Mc,
2

M/c

1470

AmMmnTyna BUOPOYCKOPEHHS B JMAMa30HE YacCTOT OT
20 10 1000 Ty, m/c?

Ot 20 no 100

["aGapuTHbIC pazMepsl (VIMHA X IIMPHHA X BBICOTA), MM,
He Qonee:

87x76x15

60x43x6

Macca, r, He Ooee:

60

40

MakcuManbHasi cuiia ToKa, moTpediseMass OT IenH
nuTaHus npu Hanpsbkenuu 1,8 B, MA

65

Paboune yCIIOBUSA AKCILTyaTalluN: Temmeparypa
OKpY>KaroIlero BO3yxa, e

ot munyc 40 mo 85

3Hak yTBep:KIeHHUs THIIA

3HaK YTBEp:KJCHHS TUIA HAHOCUTCS B BEPXHEM JIEBOM VIy JOKYMEHTa «AIMapaTypa HaBUTa-
[IUOHHAs MOTpeOuTENel ri100aabHbIX HaBUTAIIMOHHBIX CITyTHUKOBBIX cucteM [ JIOHACC/GPS I'eoC- 3 u
I'eoC-3M. PykoBOACTBO MO 3KCIUTyaTallMM» TUHOTPA(CKUM MM KOMIBIOTEPHBIM CHOCOOOM, HA IUIATY

anmnapaTypsl B BUJIe HAKJIEHKH.

KoMmniieKTHOCTB cpecTBa U3MepeHunii

Kommiekt nocraBku anmnapatypsl npuBeaeH B Tabnuue 1.3.

Ta6auna 1.3

ArnmapaTypa HaBUTALMOHHAs MMOTpedUTeNell TIo0aTbHBIX

HaBUranoHHbIx cnyTHUKOBBIX cucteM [JIOHACC/GPS I'eoC-3, I'eoC-3M 1 mr
Hemonctpannonnoe 110 mns [TK GeoSDemo3 1 .
PykoBoacTBO mosb3oBarens nporpammbl GeoSDemo3 1 m.
PykoBOJCTBO MO 3KCIUTyaTallMy Ha anmnapaTypy 1 mrT.
DTUKETKa 1 wr.
MeTtoauka MOBEPKH 1 .

IMoBepka

IToBepka ocymecTisiercs no gokymeHTy MII 53513-13 «MHcTpyKuusa. Annaparypa HaBUTallMOHHAs
notpedutenei TI00aNbHBIX HaBUTATMOHHBIX CIyTHUKOBBIX cucteM ['JIOHACC/GPS T'eoC-3 u I'eoC-
3M. Meroauka noBepku», yreepxkaeHHoMmy pykoBoaurenem ['TI CHU OT'VII «BHUUDTPU» B 2013 1.

OCHOBHBIE CpE/ICTBA ITOBEPKU:

- wumurarop curHanmoB CH-3803M (per. Ne 36528-07),
kBagparnueckoro otkioHeHUs (CKO) ciy4ailHOW COCTaBISOMICH MOTPEeITHOCTH (OPMHUPOBAHUS
6e33anpocuoit panpHocTH 10 HKA KHC I'NIOHACC u GPS no ¢asze gansHoMepHoro koxaa 0,1 m; mo

niceBnockopoctu CKO 0,005 m/c;
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- yactoromep yHuBepcaibHblii CNT-90 (per. Ne 41567-09), nuana3zon uzmepenuii yactors! ot 0,001
I'n mo 300 MI'u, mpenesnbl 1onmycKkaeMoi MOTPETHOCTH U3MEPEHUHM YacTOThI + 1-10°,

CaeleHns 0 METOAMKAX (METOAAX) U3MeEPEHM I

AnnapaTypa HaBUTallMOHHAs NOTpeOUTeNeld II00anbHBIX HABUTALMOHHBIX CIIyTHUKOBBIX CHCTEM
I'JIOHACC/GPS I'eoC-3 u I'eoC-3M. PykoBOACTBO 10 KCILTyaTalllu.

HopmatuBHBIE M TeXHMYECKHE JOKYMEHTBI, YCTaHABJIMBAIOIIME TpeOOBaHMS K ammapaType
HaBUTAIIMOHHO-BPEMEHHOW MOTpeOuTenell TIiI00aNbHBIX HABUTAIIMOHHBIX  CIIYTHUKOBBIX  CHCTEM
I'VIOHACC/GPS I'eoC-3 u I'eoC3M

ArnmnapaTypa HaBUTAllMOHHAs MOTpeOuTeneil rinoOaabHBIX HABUTALMOHHBIX CIIYTHHKOBBIX CHCTEM
I'VIOHACC/GPS I'eoC-3 u I'eoC-3M. Texuuueckue ycnosus. USADPK.464316.003 TY.

PexomeHnammu 1o o6yacTsiIM MpUMEHEHUS B cepe rocyIapCTBEHHOTO PETYIMPOBAHUS 00ecrieueHuUs
€IMHCTBA W3MEpeHuil AmnmnapaTypa HaBUralMoOHHas mHoTpeOuTeneil rino0aJbHBIX HABUTALMOHHBIX
cnytHuKOBBIX cucteM [JIOHACC/GPS TeoC-3 u TI'eoC3M wucnonb3yercs Uisl U3MEpEeHUM
HaBUTALMOHHBIX IIApaMETPOB C LIENbIO ONPEJECICHUS HAa UX OCHOBE KOOPAWHAT U CKOPOCTH MOTPEOUTENs
n Belmaun B, cuuxponusuposannoit ¢ B UTC(SU), UTC(USNO), cucremusiMu IIIB cucrem
I'NNIOHACC u GPS B caydasx, mpenyCMOTpPEHHBIX 3aKOHOAATEIbCTBOM Poccuiickoit denepanuu o
TEXHUYECKOM PEryIUpOBaHUU.

HN3roroBuresn

00O «Koncrpykropckoe 6topo I'eoCrap HaBUTAIIHS
125319, r. Mockaa, 4-1 ya. 8-ro Mapra, 1.3, ctp.3
WHH 7714773104.

Ten.: +7 (495) 784-66-27

dakc: +7 (495) 784-66-27

Kpome Toro, moxm nHomepom 53638 B l'ocymapcTBeHHBIN peecTp 55 BKJIIOUEHA ammaparypa
['JIOHACC/GPS Trimble Geo Explorer 6000XH/6000XT, onrcanue KOTOPOit IPUBOIUTCS HIKE.

AnnapaTypa CIYTHHKOBasi reoaesnveCckas ABYXYACTOTHad KOCMHYECCKHMX HaBUIallMOHHBIX
cucrem TJIOHACC/GPS Trimble GeoExplorer 6000XH/6000XT

Ha3nauenue cpeacrsa uamepeHuit

AnnapaTypa CIIYTHUKOBad IrcoAC3NUYCCKad IBYXYACTOTHAd KOCMHUYCCKHUX HABUTAIIMOHHLIX CHCTCM
I''TIOHACC/GPS Trimble GeoExplorer 6000XH/6000XT (manee - ammaparypa) mpeaHa3Ha4yeHa IS
I/IBMepeHHﬁ KOOpAUHAT U ONpCACICHUSA OTHOCHUTCIBHOIO0 MCCTOIIOJIOXKCHUA OG’LCKTOB II0 CUur’"ajiam
HaBHTAaMOHHBIX kKocMudeckux ammaparoB (HKA) cucrem 'JIOHACC u GPS.

Onucanue cpeacTBa usMepeHui

[MpuHIMI neWCTBUSA ammapaTypbl OCHOBaH Ha TMapalielbHOM MpueMe U 00paboTke CHUTHAIIOB
HaBuranuoHHblx kKocMuueckux anmapatoB KHC GPS u I'JTIOHACC na uwacrorax L1 m L2, a Takxke
CUTHAJIOB CITyTHUKOBBIX CUCTEM JU(depeHIraabHoi Koppekunu SBAS.

KoHcTpykTuBHO anmapaTrypa BHIIIOJHEHA B MOHOOJIOYHOM KOPITyCe, KOTOPBIA CONEPKUT MPUEMHUK
curHasioB [HCC co BcrpoenHoii anteHHod, GSM wmozem, moaymu cBs3u Bluetooth, Wi-Fi,
3aloMUHalolee yecTpoicTBo, porokamepy u mnp. Ha 60koBoil maHenn Kopmyca pacroyioKeH pa3beM IS
MOJKIIFOYEHUS JOMOJHUTEIBHON BHEIIHEW aHTEHHbl. Ha BEpXHEW MaHENu pacIoiOKEeHbl: LBETHOM
CEHCOPHBIM JUCIUIEM, KHONKAa BKJIIOYEHUS W BBIKJIIOYEHMS anmnaparypbl, KHONKA BKJIOYEHUS U
BBIKJTIOUCHHSI TIOJICBETKH JUCIIES, KHOIIKH YIIPABIECHUSI PEKUMAMHU PaOOTHI.

[IpeaycMOTpeHBI CAEAYIOIMME PEXUMbl M3MEPEHUN: aBTOHOMHBIN, KOJOBBIM nuddepeHInanbHbINA
(SBAS), cratnueckuii, kuHemaruka B peanbHoM BpeMeHu (RTK). Momudukanus GeoExplorer 6000XH
oTau4aeTcsi 60s1ee BHICOKOW TOUHOCTHIO.
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a)

Puc.1.6 Buemnuii Bug anmaparypsl Trimble GeoExplorer 6000XH/6000XT
a) MECTO HaHECEHUsI HAKJICHKH CO 3HAKOM yTBEPKJECHUS TUIA; 0) MECTO MIIOMOUPOBKH.

IIporpaMmmHoe obecnieyeHue

IIporpammuoe oOecneuenne (I10) «Trimble TerraSync», npeaHa3HaYeHO JUISL  YIpaBIICHUS
pexuMaMu paboThI anmaparypsbl, cOopa U 0TOOPaKEHHsI HABUTAITMOHHOW HH(OPMAIIUH.

Huctpulytus [10 renepupyercs A KaXJI0r0 KOMIUIEKTa anmaparypbl OTAEIbHO, B COOTBETCTBUH C
CEpUITHBIM HOMEPOM, COINIacHO (ailily JIMLEH3UH, KOTOPbI XpaHUTCA B 0a3e JaHHBIX NMPOU3BOAUTEIS.
1O momiexuT OOHOBIEHHIO uepe3 ceTh VIHTepHeT, aHaJOrMYHO TeHepaluu AUCTpuOyTHBa. Takum
obpazom, [10 3amumieHo oT npeiHaMepeHHbIX U HEITPEeHAMEPEHHbBIX U3MEHEHNUH IPOU3BOJUTEIIEM.

Mertponoruuecku 3HaunMasi yacts [10 U u3MepeHHbIE JaHHBIE HE TPeOYIOT CHEeLHaTbHBIX CPEICTB
3alIUTHI OT NIPEeIHAMEPEHHBIX M HEIIPEJHAMEPEHHBIX U3MEHEHUII.

Wnentudukanmonnsie nanubie (npusHaku) [10 npusenenst B Tabnune 1.4.

Tab6auna 1.4
HaumenoBanue 110 Nnentudukamonnoe Howmep Bepcun 11O
HanmeHnoBanue [10 (moaIe:KUT OOHOBJICHHIO)
AnmapaTHO-BCTPOSHHOE Trimble TerraSync He Hibke 5.21
I1O Trimble TerraSync

3amuTa 1O oT HENpeaHAMEPEHHBIX U IPEIHAMEPEHHBIX HU3MEHEHUH COOTBETCTBYET YPOBHIO «C» 110
MU 3286-2010.

Metpoaornyeckne 1 TeXHHYECKHE XapaKTePUCTUKH
MeTposoruueckue U TeXHUYECKHUEe XapaKTePUCTUKH anmaparypsl npuBeeHsl B Tabmure 1.5.

Taoaunua 1.5

HanmenoBaHne XapakTepUCTUKHI 3HaYeHHE XapaKTEePUCTUKU
6000XH | 6000XT
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I'panuis! nomyckaeMoil MOrpeHoCTH (110 YPOBHIO
BepositHocTr 0,67) onpeeieHuss KOOPIUHAT B +3
riane B aBToHOMHOM pexnme [ JIOHACC/GPS, m
CpennekBaaparuueckoe otkinonenue (CKO) uzme-
PEHUl IpUpALICHU KOOPIMHAT B IUIAHE B PEKUME 0,1+Dx10° 0,5+Dx10°
«Crarukay (I'JIOHACC/GPS), M, rne D — nnuna
u3MepsieMoro 6asuca.

CpennekBaaparuueckoe otkinonenue (CKO) uzme-
PEHUl IPUpAIICHUM KOOPIMHAT B IUUIAHE B PEKUME 1
«Hapuramus ¢ nuddepeHnraIbHBIMU TTOTIPaBKaMH
(SBAS)» (I'NTTOHACC/GPS), m
CpennekBaaparuueckoe oTkiaonenue (CKO) uzme-
PEHUl IPUpAIICHU KOOPIMHAT B IUUIAHE B PEKUME 0,1+Dx10° 1+Dx10°®
«Kunemarnka B peamsHoMm Bpemern (RTK)»
(TJIOHACC/GPS), m, rne D — niunaa u3mepsieMoro
Oasuca.

laGaputHbie pa3mepsl (ATUHA X MIMPUHA X BBICO-
Ta), MM, He OoJee 234x99x56
Macca (c 6arapeeii), xr, He Ooiee 0,925
Juanazon pabounx temmeparyp, °C ot munyc 20 mo 50
Juanazon Temneparyp xpanenus, °C ot munyc 30 o 70
OTHOcHTeNbHAs BIAKHOCTh BO3yXa
(HexoHaeHCcHpoBaHHAA), %0 10 95

3HaK yTBepsKAeHHs THIIA
3HAaK YTBEpPXKICHHA THIIA HAHOCHTCA B BEPXHEM JIEBOM yriay PykoBoicTBa MmO JKCILTyaTanuu
TUNIOTPa()CKUM HITH KOMITBIOTEPHBIM CIIOCOOOM, Ha KOPITYC anmnapaTyphl B BHJIE HAKJICHKH.

KomniekTHOCTB cpecTBa H3MepeHuil
KoMruiekT moctaBku anmaparypbl BKIIOYAET:

Amnmaparypa CIIyTHUKOBAs reojie3nvecKast IByX4acToTHas | 1 mr.
KocMuueckux HaBuraimoHueix cuctem [JIOHACC/GPS  Trimble
GeoExplorer 6000XH/6000XT

Msrkuii 4exoun uist IEPEHOCKU 1 .
CeteBoit agantep 1 mT.
CepsucHsiii CD-auck 1 .
KoMIuiekT aHTHOTMKOBBIX TUIEHOK 1 .
USB-kabenb 1 mrT.
HapyuHslil pememok 1 .
Crurityc co IIHYPKOM 1 .
AKKYMYJISITOD 1 .
Buemmnss [HCC antenna™ 1 .
AnTeHHBIN Kabemb™® 1 mrT.
raTus* 1 mrT.
Bexa* 1 .
Tperep* 1 .
Ananrep Tperepa* 1 .
Kpennienne k aBTomMmoomiio™* 1 .
Kpemnenue k Bemke* 1 .
Kectkuit uexon s mepeHoCcKu ™ 1 mT.
TpancnopTupOBOYHBIN pIOK3aK™® 1 .
MU 2408-97 «I'CU. Anmaparypa nojbp30BaTesieil KOCMHUECKUX I mr.
HABUTa- IIMOHHBIX CUCTEM reoziesnueckas. MeToinka moBepKu»
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| PykoBoaCTBO MO 3KCITyaTanuu \ 1 mT.
[Mpumeuanue: * - o 3akasy.

IToBepka
[ToBepka ocymectBisiercs o MU 2408-97 «'CHU. Anmaparypa mnoiab3oBaTeied KOCMHYECKHUX
HABUTAIMOHHBIX CUCTEM Ireojie3nuecKkas. MeToauKa moBepKm».

OCHOBHBIE CpE/ICTBA ITOBEPKU:
- OTAJIOHHBIA 0a3UC JJIUHEL;
- pabounii 3TanoH - nekTpoHHbIi TaxeomeTp TDA 5005 (Per. Ne~440117), CKO uzmepenuii pasHocTei
KOOpAMHAT 110 U3MEPEHUSIM YIJIOB U AnuH j1uHuu 0,4 Mv;
- TUHelKa u3MepuTenbHas metaumnueckas (Per. Ne 34854-07) 300 mwm;
- Oapometp-anepounn mereoposornueckuii BAMM-1 Per. Ne 5738-76), nuana3on uzmepenuii ot 86 10
106 xITa, mpexenbl nomyckaeMoi OCHOBHOM aOCOIOTHOM morpemHocTy u3Mmepennii + 0,2 klla;
- ncuxpomeTp acnupaudoHHbii M-34 (Per. Ne 10069-96), nuama3zoH u3MepeHHs] OTHOCUTEIBHOM
BJIQXXHOCTH Bo3ayxa npu temmeparype ot 5 po 40°C — or 10 go 100%; nmama3oH u3MepeHHs
TEMIEPATyphl Bo3ayxa oT MuHYC 25 1o 50°C.

Caeenns 0 MeTOAMKAX (MeTOAAX) U3MeEPEHM I
Amnmaparypa CHyTHUKOBas Teojie3ndeckasl JIByXUacTOTHas KOCMHYECKHX HaBUTALIMOHHBIX CHCTEM
['JIOHACC/GPS Trimble GeoExplorer 6000XH/6000XT. PykoBoACTBO 1O 9KCIUTyaTalHH.

HopMaTuBHBIe M TeXHMYECKHE TOKYMEHTbI, YCTAHABJIMBAKOIINE TPeOOBaHMS K amnmaparype
CIIYyTHUKOBOM  reole3uYecKOd  JBYXYACTOTHOM  KOCMHMYECKMX  HABUIALMOHHBLIX  CHCTEM
I'JIOHACC/GPS Trimble GeoExplorer 6000XH/6000XT

Texaudeckass JOKyMeHTAIMs (PUPMBI-U3TOTOBUTEIIS.

Pexomenaauuu no 00J1acTsAM NpuMeHeHHs B c(pepe rocy1apCcTBEHHOI0 peryJIupOBaHuUs
o0ecreyeHus eIMHCTBA H3MepeH Uil

AnmnapaTypa CIIyTHMKOBas Ieoje3udeckas JBYX4YacTOTHas KOCMHUYECKMX HABUTALIMOHHBIX CHCTEM
I'JIOHACC/GPS Trimble GeoExplorer 6000XH/6000XT ucnonb3yercs Ui U3MEPEHUN KOOPAWHAT U
OIIpEJIEJIEHUs] OTHOCUTEIBHOTO MECTOIOJIOXKEHHUS OOBEKTOB 110 CUTHAIAM HABUTAlIMOHHBIX KOCMUYECKHX
anmnapatoB cucreM ['JIOHACC u GPS B cnydasx, npenyCMOTPEHHBIX 3aKOHOAATENbCTBOM Poccuiickoit
denepanyy 0 TEXHUYECKOM PEryJINPOBAaHUM.

Hzrorosurein
@upma «Trimble Navigation Ltdy, CILIA.
935 Stewart Drive, Sunnyvale, CA 94085;
645 North Mary Avenue, CA 94086, ten. +1-408-481-8940.

I'naBa 2. CocraB Ha0onenuid 1 pador. CTaHaapTHbIE TOPU30HTHI
2.1 Habniooenus na 2nyb6oKk0800HbIX 0KeaAHOZPAPUUECKUX CIAHYUAX

Ha xaxmoil TiyOOKOBOJHOHM CTAaHIIMM MPOBOIST CIEAYIOMIHE PabOTHI:

1) ompenensioT riIyoUHY MecTa,

2) U3MEpSIOT TeMIIEPaTypy BOJBI B MOBEPXHOCTHOM CJIO€ M Ha JPYTUX 33JaHHBIX (CTaHIapPTHBIX)
TOPU30HTA U HEMPEPBIBHBIX MPOPUIISX;

3) OepyT mpoOBI BOIBI C TEX K€ TOPU30HTOB, Ha KOTOPHIX M3MEPSETCS TeMIIEpaTypa BOJBI JUIS
OTIpe/IeNICHUs] COJICHOCTU BOJABI M COJEPKAHUS PA3IUYHBIX TUIPOXHUMHUYECKHUX DJIEMEHTOB: KHCIOPOa,
pH, menounoctu, ¢ocharoB, CUIMKATOB, HUTPATOB, HUTPUTOB, YrOJIHHOM KHCIOTHI, CEPOBOIOPOAA,
OKHCIISIEMOCTH, Onoxmmudeckoro mnotpebnenus kuciopona (BIIK) u BemecTB, XapakTepu3yrOIHMX
3arpsi3HEHUE BOJA: HEPTENPOAYKTOB, (PEHOJIOB, ETEPIeHTOB, TSDKENBIX METAIJIOB M JPYTUX BELIECTB B
COOTBETCTBHUU C MPOTPAMMOMN UCCIEOBAHMI;

4) ompenensioT HalpaBJICHHE U CKOPOCTh TEYCHUI B IOBEPXHOCTHOM CJIO€ M Ha 3aJIaHHBIX TITyOMHaX
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Y HEMPEPBIBHBIX MPOPHIIAX;

5) ompenensroT OTHOCUTEIBHYIO IPO3PAYHOCTh BOJIBI (B CBETIIOE BPEMSI CYTOK);

6) ompemessIOT HBET BOJBI (B CBETIIOC BPEMSI CYTOK);

7) BemyT BEPTHKAIBHOE 30HIUPOBAHUE;

8) ompenensroT ruPOONTUIESCKUE CBOWCTBA BOIBI

I'myGokoBOIHEIE HaOJIIOICHUS Ha KaXKIIO1 CTaHIIUHA COMPOBOXKAAIOTCS
THIPOMETEOPOJIOTUYECKUMU HAOIIOICHUSIMHU.

[To cmenuanbHOMY 3alaHUIO TPOM3BOIAT BOJHOTrpadHBIE H3MEpeHus, OepyT o0Opasipl TIpyHTa,
MIPOBOJAT TUAPOOHOJIOTHUECKHE paOOThI M OEPYT MPOOBI BOJBI I ONIPEACICHUS €€ PaMOAKTHBHOCTH.

CocraB HaONIOEHUI Ha MHOTOCYTOYHBIX CTaHIMAX TAaKOH jK€, KaK M Ha OCTAIbHBIX CTAHLUSX, C
n00aBJIeHHEM BOJTHOTPa(HBIX H3MEPEHUH.

HaGnronennss Ha Kakaol okeaHOrpau4ecKodl CTaHIMM Cpa3y IMociie 00pabOTKH JOJKHBI OBITH
sammdpoanbl o kogaM KH-05 n KH-06 u mepenanbl mo KaHajmaM CBsI3M B COOTBETCTBYIOIIHE ajpeca
IUIs1 OTIEPATUBHOTO MCTIOIb30BAHUS.

2.2 Cyoosbie cuopomemeopoozuuecKue Hada00eHus

[Ipon3BOACTBO THAPOMETEOPOJIOTHYECKUX  HAOJIOACHUN  SBISETCA IOBCEIHEBHOM  HAy4YHO-
MIPOM3BOJICTBEHHOM paboToii cyaHa, obecneunBaronieii Becemupnyto cinyx0y moroas! (BCII), kanuraHa,
HITYPMAaHCKUI M SKCHEJIULIHUOHHBIA COCTaBbl OCHOBHBIMH THJIPOMETEOPOJOTUYECKUMH JIaHHBIMHU
HaOMIOACHNH, BBINOJHEHHBIMU B cTaHmaptHele cpoku (00, 06, 12, 184. — BCB, BcemupHOe
CKOOPIUHHPOBAHHOE BPEMS).

B TeueHune Bcero pelica Ha DOKCIEIULUUOHHOM CYAHE JOJDKHBI IPOBOJUTBECS PETYJISIPHbBIE
THIPOMETEOPOJIOTHYECKrEe HAOIIOACHNUS B COOTBETCTBUM ¢ HacTaBieHneM ruJpoMeTCTaHIMUSIM U [TOCTaM
Bbi.9, u.ll. HacraBnenumem mnpemycmarpuBaioTcs HaOMIONEHHUS: 3a aTMOC(HEpHBIM JaBIICHHEM,
TEMIIEPATypoll M BIAXXHOCTHIO BO31yXa, BETPOM, OOJAYHOCTHIO, OCAJKaMHU, TyMaHaMH, BHJIUMOCTHIO,
Ipo3aMu, ONTUYECKUMHU SIBIICHUSMHU, TEMIIEPATYpPOU IMOBEPXHOCTHOI'O CJIOSI MOPSI, COCTOSIHUEM JIEJITHOTO
MOKPOBa, BOJHEHHUEM, TEKYIIEH U MpOILe e moroaoi, 0co00 OnacHbIMU U PEAKUMU SBJICHUSIMH.

K oco60 omacubim (ctuxuitabpiM) sBiieHUsM (OS]) B okeaHe OTHOCSITCS: BOJTHEHHE MIPH BBHICOTE BOJH
8M um Oonee, Tpomuyeckue IUKIOHBI (TallyHBI) Mpu ckKopocTH BeTpa 35 M/c m Oosee; ObICTpoe
o0yieZilecHeHne Cyl0B — CKOpocTh Hapactanusi spaa 0,7 cm/u u Oonee; yBETMUEHHE COACpIKaHUS
3arpsi3Hstomux BemiecTB B Boje Ao 100 ITJAK (mpeaenbHO momycThMasi KOHIEHTparus) u Oosee;
NOKpbITHE Ooyiee 1/3 BUIUMOI MOBEPXHOCTH MOpPSI HE(PTSHOW WIIM MACISTHOW TUICHKOH. BO3MOXHBI U
npyrue OS. Csemenuss o0 OIACHBIX SBJICHUSX B BHUAE IITOPMOBOTO OIOBELIECHUS IE€pPEeNaloTCs
HEMEJICHHO.

B toukax okeaHorpaduyeckux CTaHLIUN THAPOMETEOPOIOIMUECKHE HAOIIOACHUS BBINOJHSAIOTCS B
COOTBETCTBHUH C IMPOTPaMMON THJIPOJIOTUYECKUX U APYTHX HAOIIOACHUHN U, KpOME TOT0, He MeHee 4 pa3 B
cytku (0, 6, 12 u 18 u. BCB). [Ipu Hanuuum crienuaibHbIX 3aJaHUN WA TPOTrPaMM KOJIMYECTBO CPOKOB
THJIPOMETEOPOIOTHIECKUX HAOIIOJCHUN MOXKET OBITh TOBEACHO /10 8 M 12 B CyTKH.

Ha Bcex mepexomax B TeueHHe Bcero peiica depe3 |—2 Y. BBINOJTHSAIOTCS HAOMIONEHUS 3a
TEMIIepaTypoil MOBEPXHOCTHOTO CJIOSI MOpsi U OepyTcst MpoOBl BOJBI I OompeaeseHus coiaeHocTu. [Ipu
BO3MOXKHOCTH JKEJIaTeJIbHO OTOMpaTh Takke TMpoObl i ompeneieHus HedTenpoaykToB (B
MIOBEPXHOCTHOM CJIOE).

[To cnenuanbHBIM 3a1aHUSIM MTPOBOATCS HHCTPYMEHTAIbHbBIE HAOMIOICHNS 32 BOTHCHUEM.

Ha kpymnHbBIX 5KCHEIULIMOHHBIX CyAaX MPU paboTax B OTKPHITOM MOPE AOMOJHUTEIBHO K YKa3aHHBIM
BbIIIIe HAOTIOEHUSAM BBITIOJNHAIOT: 1) a’ponornueckue HabmoaeHus: 1—4 pasza B CyTKH (TeMIEpaTypHO-
BETPOBOE 30HIMPOBaAHUE), 2) aKTUHOMETpUYecKrue HabmomeHuss 6— 8 pa3 B cyTku (dyepe3 4—3 ).
HaGnroneHust mpoBoAATCS 3a MPSIMON COJTHEUHOW pajualiiei, pacCesHHOW paauaiiei, paanaoHHbIM
OaJlaHCOM U OTPaKEHHOM paIhaluei.

Kpome Toro, Ha HEKOTOPBIX IKCHEAULIMOHHBIX CYAaX IPOBOAST JOMOIHUTEIBHO:

1) rpagueHTHbBIC HAOIIOCHHUS 3a TEMIIEPATY PO, BIAXKHOCTHIO BO3/[yXa H CKOPOCTHIO BETPA;

2) HaOmoeHUsT 32 aTMOC(EPHBIM 3JICKTPHYECTBOM, DIICKTPOIPOBOAMMOCTBIO, HAIMPSHKECHHOCTHIO
ANEKTPUYECKOTO OISl U OCYIIECTBIISIETCS. PETUCTPALIUS IPO30BOI 1EATENBHOCTH;

3) HaOmoneHuUs 3a PaJOaKTHBHOCTBIO BO3yXa H aTMOC()EPHBIX OCaIKOB,
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4) ruapoONOIOTHYeCKUe HAOTIOICHHS.

[Ipn HaOmIOAEHUSAX CIeAyeT pPYKOBOJACTBOBaThCs HacTaBieHHEM THIPOMETEOPOIOTHIECKUM
CTAaHIIMAM M IocTaM, BEII. 9, u. Il, 1964 1.

Pe3ynbTaTthl THIPOMETEOPOIIOTUYECKUX U adPOJIOTUYECKUX HAOMIOACHUI HEMEIJICHHO KOIUPYIOT
cootBercTBeHHO kKomamu KH-09 m KH-03 u mepemaror B aapec OMvKalIero omepaTuBHOTO OpraHa
I'uapomerciryXObl.

[lpr HanWuUUM Ha CyJHE CHHONTHUYECKOH TPYNIBI MOCIEAHSS COCTABISET CHHONTUYECKHE KapThl,
KOTOpBhIE HCHONB3YIOTCS JJsi OOCCIEeUeHUs] SKCICIUIUU TPOTHO3aMH TMOTOABl M JaHHBIMH 00
aTMocepHBIX Tporeccax. UMciao KapT, COCTaBISEMBIX B CYTKH, 3aBHCHUT OT COCTaBa TPYIIBI U
MPOrpaMMBbI pabOT IKCIIETUIINH.

2.3 Cmanoapmmuule 20pu3onmosl HAONI00EHUTL

Temmnepatypa u B3dTue npobd Boabl. ['myOoKoBOIHBIE HAOIIOEHUS 32 TEMIIEPATYPOil BOABI U B3SITHE
npo6 OaTroMeTpaMu Ui ONpEACNCHHS TUIPOXUMHUYECKUX D3JIEMEHTOB MPOHM3BOIAT Ha CIEIYIOLINX
CTaHJIaPTHBIX TOPU30HTAX:

1) nnst okeaHOB M TITyOOKOBOAHBIX Mopeit — Kapckoro, bapenniea, Hopsexckoro, I'pennanackoro,
UYepnoro, Kacnuiickoro (kpome ceBepHo# yactu), SAmonckoro, Oxorckoro, bepunrora u np.— 0, 10, 20,
(25), 30, 50, 75, 100, (125), 150, 200, 250, 300, 400, 500, 600. 800, 1000, 1200, 1500, 2000, 2500, 3000,
3500, 4000, 4500, 5000 m u nanee yepe3 1000 M 1 Ha PUIOHHOM F'OPU3OHTE;

2) 1s MeITKOBOIHBIX Mopeit — benoro, bantuiickoro, Azosckoro, Ceeproro Kacmusi, Apanbckoro,
Uykorckoro, Boctouno-Cubupckoro, JIanTeBbIX 1 METKOBOAHBIX PAaOHOB TIYOOKHX MOPEH, yKa3aHHBIX
Beimie,—0, (5), 10, 15, 20, (25), 30, 40, 50, 60, (75), 80, 100, (125), 150, 200 M ¥ Ha TPUIOHHOM
ropusoHTe. B ckoOkax 0003HaYeHBI HEOOSM3aTEIbHBIE TOPU3OHTHI.

HaGntonenuss B MPUAOHHOM TOPU30HTE IMPOBOAAT HAa BO3MOXKHO OJM3KOM pacCTOSIHUM OT JIHA.
OpaHako 3TO PacCTOSHHUE JOJKHO OBITH IOCTATOYHBIM, YTOOBI HE PHUCKOBATh MOBPEXKICHHUEM MPHUOOPOB.
I'myOuHBI BCEX TOPU30OHTOB OTCUMTHIBAIOT IO IMOKA3aHUIO CYETYMKA OT MOBEpXHOCTH Mops. I[lpu
MOJIYYEHUH JAHHBIX C 30HAMPYIOIIET0 KOMITJIEKCA B PEalbHOM BPEMEHHU MOKHO HCIIOIb30BaTh MOKA3aHU
JaTuYnKa JABJICHHUSL.

Pacyer riy6uH npu paboTax Ha MHOIOYACOBBIX CTAHIMSX B MEIKOBOJIHBIX pailOHaX MPUIMBHBIX
Mopeii (0yxTax, ry0ax, 3aJ1Bax) B MECTax, IJie IPUIHB COM3MEPUM C TTTyOMHOM, MPOBOAAT OT JIHA.

B cnydae oOHapyxeHMs ClIOS CKauka, T. €. PE3KOro M3MEHEHHUs TeMIlepaTypbl BOIBl Ha JABYX
CMEXHBIX TOPU30HTAX, YTO HAOIIOAAETCS NPEUMYIIECTBEHHO B TEIUIOE BpeMsS ToAa, HEOOXOAUMO
ONpEeAENUTh TpaHulpl ciod. g sToro ciueayeT U3MEpPUTh TeMmIrepaTypy U B3sATh MNpoObl Ha
IIPOMEKYTOUHBIX TOPU3OHTAX.

[Ipu BbIOOpE MOMOTHUTENBHBIX TOPU3OHTOB PYKOBOJICTBYIOTCS CIEAYIOIIUMHU COOOPaKEHUSMU:
CTaparoTCsl PACIIOJIOKHUTH JOIMOJHUTENbHBIE TOPU30HTHI TAaKUM 0O0pa3oM, 4TOObI OHHM MPHUIILIUCH Ha
BEPXHIOIO ¥ HIKHIOIO TPAHULIBI CIOSI CKayKa.

IMpumep

TemmnepaTypa Ha cTaHAAPTHBIX TOPU30HTAX

I'my6una,m  Temmneparypa, °C I'mybuna, m Temmnepartypa, °C
5 26,3 20 21,2
10 26,1 25 15,4
15 26,0 30 14,1

JUisg ompeneneHus TpaHUIl CIIOS CKauyka WM3MEPSIIOT TEMIlepaTypy Ha Topu3oHTax 18 u 23 M.
Temneparypa Ha riyoune 18m paBHa 25,5°C (BepxHss TpaHHIA CJIOS CKadka), Ha TOPU3OHTE 23 M U
15,6°C (HMKHAA TpaHMLIA CIIOS CKAvKa).
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Ecnu pasHocTh TemmepaTyp Ha BHIOpAaHHOM JOIOJHUTEIHHOM TOPH30HTE M HAa COOTBETCTBYIOIIEM
CTaH/IAPTHOM TOPU30HTE BEIIMKA (JOMOTHUTEIbHBIA TOPU30HT HAXOAMWTCS B MpEIeNax CJos CKauka), TO
OepyT elie OAUH MPOMEKYTOUHBIN TOPU30HT.

Ecnu TonmuHa cnos ckavka HeBeluKa (He OONbIIe 5 M), TO MOKHO OTPAaHUYUTHCS TOJIBKO OJTHUM
JOTIOJIHUTEIBHBIM Topu30oHTOM. Hanpumep, Temneparypa Ha 0 m paBHa 10, a Ha 5 m 7,8°C, TO cnenyet
HU3MEpUTH TEeMIIepaTypy Ha rayouHe 3 M.

OmnpenenuB MOJOKEHUE CIIOS CKauka, OepyT Ha €ro rpaHuiax MpoObl BOABI Uil OINpeneTeHHs
THIPOXUMUYECKHUX DJIIEMEHTOB.

Teuenusi. HaGmronenus 3a Te4eHUIMH MPOBOASTCS Ha TEX K€ TOPU30HTAX, YTO U 3a TEMIEPaTypoil
Boabl 1 ADCP-mpoduisax. OgHako, B CBSI3M C TE€M, YTO ITH HaONOIeHUs Oojiee CII0XHBI, 4YacTh
TOPU30HTOB MOKET OBITh MponyiieHa. PekoMenaytores cienyrommue ropu3oHTtsl: 0; (5), 10, 25, 50, 100,
200, 300, (400), 500, 750, 1000; 1200, 1500, 2000 u nanee uepe3 1000 m.

Kpome Toro, HaOmrofeHusi MPOBOJAT C Y4YETOM BEPTUKAIBbHON CTPYKTYpPhl BOAHBIX Macc M IpHU
HAIMYUU CIIOEB CKayka TEeMIIepaTyphl WM COJEHOCTH BBOIAT JOMOJHUTEIBHBIE TOPU3OHTHI, WIIHU
HECKOJIbKO M3MEHSIIOT MIyOWHY YKa3aHHBIX CTaHJApTHBIX TOPU30HTOB, YTOOBI MOJIYUUTh paclpeieieHue
TEYCHHI B 3aBUCUMOCTH OT CTPYKTYPhI BOJHBIX Macc.

2.4 Kooul 0111 onepamugHnvix nepeoay 0Keanozpaguueckux OaHHbIX

Pe3ynbrarthl eXeAHEBHBIX OKeaHOrpahUUYeCKUX U TUIPOMETEOPOJOTHYECKHX  HaON0IeHUl
OIICPAaTUBHO IMCPCAAOTCA 110 paguo B OpraHbl FI/II[pOMeTC.Hy)K6BI, rac OHU HUCHOJB3YHOTCA I
OTepaTUBHOM MHGOPMAIIMH PA3JTMYHBIX OTPACICH XO3SIMCTBA U IPYrUX 3aWHTEPECOBAHHBIX OpPTaHU3AIUN
" IJId COCTABJICHUA THAPOMETCOPOJIOTUICCKUX ITPOTHO30B.

JI71s1 5TOM 11eNM MCTIOJIBb3YIOTCS CIIEUATIBHBIE KOIBI.

Ionpo6Ho 3T0T Borpoc paccmoTpeH B [aBe 5.

I'naBa 3. YuacTue B 111002JIbHBIX CHCTEMAX OKeaAHOTPa(uUYeCKuX
Ha0JII0IeHuii 1 padoT

3.1 Yuacmue 6 2nobanvnoit cucmeme Haonrooenuil, coopa, ananusa u
pacnpocmpanenusn ungpopmayuu (BMO-MOK)

Bcemupnas cnyx6a moroaelr (BCII) sBusiercs riobanpHOM cucTeMOW st cOopa, aHanm3a u
pacrmpocTpaneHuss HHGOpPMAIIUU O TIOTOJIE W JIpyroil mHpopmaruu 00 OKpYKaroIIed MPUPOIHON Ccpee.
Ona mpencraBisieT co00ON KOMILJIEKCHYIO CHCTEMY, COCTOSIIYIO M3 HAIMOHAIBHBIX CPEACTB U YCIYT,
KOTOpbIE MpPUHAJUIEkKAT OTIEIbHBIM CTpaHaMm, sBJstonmcs wieHaMmu BMO, u skcmmyaTupyorcs UMH.
OyHKIHOHUpOBaHWE BcemupHO# ciayxObl moroasl 0a3upyercs Ha OCHOBOIIOJIATAIOMICH KOHIIETITUH,
cormacHO kKotopod 160 crpan - uneHoB OepyT Ha cebsl, COOTBETCTBEHHO CBOMM BO3MOKHOCTSIM,
orpesieNieHHbIe 00s3aTENbCTBA 110 COTJIACOBAHHOM TNI0OATBHOU CXeMe C TeM, YTOObI BCE CTPaHbI MOTJIH
MoJTy4aTh BBITOABI OT 00beauHEHHBIX ycunuid. BCII - yHuKambHOE MOCTHKEHHE MEXIYyHApOIHOTO
COTPYOHUYECTBA, HU B OJHOU APYroil cdepe YeroBEUYECKOW AEATEeIbHOCTH, B YaCTHOCTH, B HAayKe H
TEXHOJIOTUH, HE CYIIECTBYET M HMKOTJAa HE CYIIECTBOBaja Takas MOIJIMHHO TIi1o0alibHas orepaTHUBHAs
CHUCTeMa, B KOTOPYIO €XKEIHEBHO BHOCHT BKJaJ Ha oOmiee Omaro (akTUdeckw Kaxaas cTpaHa MHUpA.
Ba)XHBIM KOMITIOHEHTOM 3TOH CHCTEMBI SIBIISIETCS CHCTEMa MOPCKUX M OKEAHCKUX CTaHIUH M MyHKTOB
HaOJI0/IEHUH, OCYIIECTBIISIEMBIX Cy/IaMU Pa3HBIX CTPaH.

Bcemupnas ciry:x0a moroisl COCTOUT U3 TPEX OCHOBHBIX KOMIIOHEHTOB:

a) I'mobGanpHas cucTema HaOMIOJEHUH, KOTOpasi BKIIIOYAET CPECTBA HA CyIlle, Ha MOPsSIX 1 MUPOBOM
OKeaHe, B BO3JIyXe U B KOCMOCE ISl HAOTIOCHHS U U3MEPEHUST METCOPOJIOTHIECKHIX DJIEMEHTOB;

0) I'mobambHast cUCTeMa TEIIECBA3M, BCEMHpHAs CHCTEMa TEIECBSA3M JUIS OBICTPOro oOMeHa
HaOII0AeHHON MH(OpMaIUe, a Takke MpoaHaTM3UPOBAHHOM U 00paboTanHON HMH(OpMAaIMed, BKIIoYas
MIPOTHO3BI.

B) ['mobGanpHas cucremMa oOpabOOTKM JaHHBIX, KOTOpas MpPEACTaBIseT cOO0OW CETh MHUPOBBIX H
PErHOHAIBHBIX KOMITBIOTEPU3UPOBAHHBIX IEHTPOB 00Pa0OTKHU JTaHHBIX.
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OyukuuonupoBanrue BCII TpeOyer nmpucTanbHOr0 BHUMAaHUS K CTaHIAPTHU3AIMH METOIUK, METOJIOB
HaOIIIOJICHUH ¥ U3MEPEeHHid, K pa3paboTKe OOIIMX MPOIENYyp TENECBSI3U, a TAKXKe MPEACTABICHUS KaK
JTAHHBIX HAOIIONEHHUM, TaKk U 00paboTaHHOW MH(pOpPMAIUKM CIIOCOOOM, TTOHATHBIM BCEM, HE3aBHCHMO OT
SI3BIKA.

Bce nabmronenus opranusytorcs U koopauHupyroTcss BMO s o6ecriedeHus: Takoro IMOJI0KEHHUS,
OpU KOTOPOM KaKJas CTpaHa MOXKET TIOIy4arh Jo0yl0o HEoOXOoAMMyro el HMHPOpMAaLuio A
o0ecrnedeHrs MeTEOPOJIOTHYECKOr0 00CTYKUBAaHUS B LENSIX YIKOHOMUYECKOTO Pa3BUTHS Ha €KEIHEBHOU
OCHOBE, a TaK)Ke /ISl JIOJITOCPOYHOTO TIAHUPOBAHUS MCCIICIOBAHUNA.

Poccus, aasaces npeemuunieir CCCP, He MOKET HE MpOI0JbKaTh UCCiIeA0oBaHus B MUPOBOM OKeaHe,
T.K. MOXET JIMIIUTBCS  HWHPOPMAIMM O  COCTOSHUU  TPUPOJHOW  Cpenbl,  IMOJydaeMoit
THIPOMETEOPOJIOTMYECKUMHU U OKeaHOTrpahUYeCKUMU IIECHTPaMU Pa3HbIX CTPaH.

CrnemyeT OTMETUTH, YTO W3MEHUYHMBOCTHh IMOTOJABl M KiIMMara POCCHM BO MHOTOM ONPEIENSIOT
MpoIriecchl, mpoucxosaipe B MupoBoMm okeaHe u atmocdepe Haa HuUM. Jns Poccun BakHO HMMETh
HEMpephIBHBIC PSAbl HAOTIOACHHUN 32 LIEHTPAMU JIEUCTBUS aTMOCQEpHI, PacloNokeHHbIMU B CeBepHOM
JlemoButoMm, ATnantTudeckoM, TuxoMm u MHauiickoM okeaHax.

Bonpmioit Bkilag B M3ydeHHE TIIOOANBHBIX MPOIECCOB, MPOUCXOMANIMX B aTMocdepe W OKeaHe u
HEOOXOMUMBIX Il m3ydeHus npuponbl kimumara, BHeciu CCCP um Poccusi, akTMBHO yd4acTBYS B
MEXIYHApPOAHBIX KIMMaTHYeCKUX M reochepHo-omocdepusix mporpammax TOGA, WOCE, JGOFS,
GLOBALCHANGE, PA3PE3bI, BECTIIAK, ITMKEC, Kap6onatHas cucrema okeana, O30HOBBIN CIIOU
aTMocepsl (OKeaHCKUEe HAOMIOACHHS ), HA OCHOBE OOBEAMHEHHON TTIO0ATBHONW CHCTEMbI OKEaHWYECKUX
cryx0 (OI'COC) u B cienualibHBIX MPOTpaMMax HaTypHBIX HAOJIOICHU B OKEaHe.

BaxknelmmM >71eMEHTOM pa3BUTHS CHUCTEM MPOTHO3a M WH(GOpPMANuMud 00 OMACHBIX SBICHHUIX
MIPUPOJIBI SABJISETCS Pa3BUTHE CHUCTEM CIYTHHUKOBOTO MOHUTOpHHTA. CucTeMbl d(ppeKTUBHON 00paboTKH
CIYTHUKOBOU MHGOpPMAIUU HE MOTYT OBITh CO3JaHBl 03 CEeTH OKeaHOTrpadUyecKuX (IOACITTYTHHKOBBIX )
HaOJI0/IEHUH ¥ CUCTEMBI JOJTONIEPUOIHBIX HAOIIOACHU HA OYIKOBBIX CTaHIIHSIX.

K konmy XX cromeTusi 4YMCIO HA3eMHBIX HaOMoIaTeNbHBIX craHimii — mpeseicuio 9000, a
MOABMKHBIX CyAOBBIX cTaHIui gocturio 7000, uro mist MupoBoro okeaHa O4YeHb HE3HAYHMTEIIbHAS
BennunHa. [lo-HacTosmEeMy poOenbl cTalnu BOCHONHATHECA B 70-€ TONbl MO Mepe OBICTPOTO pPa3BUTHS
METEOPOJIOTUYECKON CITyTHUKOBOW TEXHOJIOTMH U aBTOMAaTU3UPOBAHHBIX CUCTEM HAOIIOCHUI.

HaubGonee BaxxHBIM TpeOOBaHHWEM K BBIMIOJHEHUIO KOMIUIEKCHOTO MOHHTOPHHTAa M TIPOTHO3a,
BBITIOJTHEHUE KOTOPOTO TMPUHOCUT HauOONbIINE MPEUMYIIECTBA, SBISETCA BKJIaJ B oOOecredeHue
0€30MacHOCTH JKM3HM. Takue MPEerMYIIEeCTBa MONTYYar0T, B YaCTHOCTH, 3a CUET MPEAyNpexIeHus 00
0c000 OMacHBIX SBJIEHUSX  MOTOMbI, KOTOPBIE BBITYCKAIOTCS JUIsl  IIMPOKOM OOLIECTBEHHOCTH B
CHEIMAIbHOM METEOPOJIOTHYECKOM OOCIY)KMBAHHHM aBUALMH, MOPCKOW JAEATeIbHOCTH U MOPCKOTO
TpaHcrnopTa. BeposiTHo, camoe Oombloe BO3AEHCTBHE Ha oOecrneueHue Oe30MacHOCTH OKa3bIBAIOT
MPEIYNPERKACHUS O TPOMUYESCKUX IUKIOHAX. B cpemHem 3a roj Hal TEIUIBIMH OKEAHCKMMH BOJIAMH B
psine paioHOB TPOMHMKOB (opmupyercs okono 80 TpomWYecKHx ITMKIOHOB, Mopaxkarommx okojio 30
CTpaH, B TOM 4HCIIE JaTbHEBOCTOUHBIE Oepera Poccuu. B 3HauMTENnbHON CTEMEHHM XEpTB H yiepbda
MOKHO M30€KaTh IPU YCIOBUU HAJIEKHBIX 3a0JIarOBPEMEHHBIX NMPEAYNPEKICHUN O XapaKTepUCTUKAX U
MyTH JBIDKEHUS KAXKIOTO LUKIOHA. HalnmoHanbHBIE METEOPOJIOTHUECKHE CIYKObI BO BCEX paifoHax
MHUpa,  TOJBEPKEHHBIX  BO3JEHCTBUIO  IUKIOHOB,  OOECHEYMBAIOT  Takoe  OOCITy)XHUBaHUE
MPEIYIPERKACHUSIMHA IO CBOMM 30HAM OTBETCTBEHHOCTH: TO OOCITYXKHBaHUE KOOPIUHUPYETCS B PaMKax
[Iporpammer  BMO mno tponuueckuM mUKIOHaM, ocHOBOM kotopoil ciayxut BCIIL. Ilo mepe pocra
HACEJICHUS U YBEIMUCHUS KATUTAIOBIOKEHUH B MPHOPEKHBIX paiiOHAX, MOJBEPKEHHBIX BO3/ICHCTBUIO
LMKJIOHOB, BCE BO3pacTalollee 3HaUeHNe i1 MHOTHUX CTpaH MpuodpeTaeT 0OHapyKeHUE, MPOCIe)KUBaHHE
TPACKTOPUU TIEPEMEIICHHs] W TMpeACcKa3aHue TPONMMYECKUX IUKIOHOB, a TakKKe MPOTrHO3UPOBAHUE
COIYTCTBYIOIIMX UM MaBOJAKOB U IITOPMOBBIX HarOHOB.

CymiecTByeT MHOTO JPYTHX THIIOB OMACHBIX SIBJICHHWN TMOTOMABI, TAKUX KAaK CHJIBHBIE IITOPMBI
MECTHOTO 3HaueHHus (BKJIIOYas I'po3bl, Tpajl, yparaHbl U BHE3ANHbIE MaBOJKH), OOWJIbHBIE CHErONabl,
CXOJ JIaBHH, 3aTOIIEHHWE OEpPEeroBhIX 30H BCJEICTBHE IITOPMOBBIX HArOHOB, KOTOPBIC MPHUBOIAT K
MHOTOUYHCJICHHBIM XE€PTBAM M pa3pylIieHusM exeromHo. B konme 1987 r. 'enepanbHas Accambies
Opranuzanuun o0beIUHEHHBIX Hanumii mpuHsia pe3oaonuo, B KOTopoi 90-e Tojbl ObUTH 0OBSBICHBI
Kak MexayHapoaHoe aecsatuieTue no 6opnde ¢ mpupomubivu oencteusimu (UIATTP). Hens WIT/IP
3aKJII0Yaach B TOM, YTOOBI YMEHBIINTh, OCOOCHHO B Pa3BUBAIOIIUXCS CTpaHaX, YHUCIO KEPTB, 00BEM

56



MaTepHabHOTO yIepda W COLUAIbHO-’KOHOMHUYECKHE YOBITKHM B pe3yJbTaTe CTHUXUHHBIX OEICTBHIA.
[lenp necaTuneTus - COACUCTBOBATh MEKAYHAPOLHOM, PETHOHAIBHONW Y HALIMOHAJIBHOU EATEIBbHOCTH 110
COKpAILEHUIO MOCIEICTBUI NPUPOAHBIX OEACTBUIl, MpuuyeM 0coO00€ BHUMaHME YAEISUIOCh CHCTEMaMm
paHHero npexnynpexaeHus. Bo BcemM Mupe u B ganpHeimem OyaeT Bo3pacTaTh 3HaYeHHE MOTPEOHOCTH B
KpPaTKOCPOYHOM IIPOTHO3MPOBAHMU U B MPEIyNPEKIACHUAX OO0 ONAcCHBIX IOCIEACTBUAX MOPCKHX
METEOPOJIOTHUYECKUX SBICHUN.

[ToMrMO TeXHHYECKMX M OpPraHM3ALMOHHBIX JOCTHKEHMH B HPOEKTHUPOBAHUU M HKCIUTyaTalluu
TEXHUYECKHX CpEACTB, Ha BcemupHyio ciayxOy  TMOToabl OKas3bIBAaIOT OYEBHUIHOE  BO3JEiCTBHE
U3MEHSIOIMECS TOTPeOHOCTH O0IIecCTBa M MPHUOPUTETH 3afad. B Hacrosmee BpeMs OKUAAETCS
HanOoIbIIasg MOTPEOHOCTh B METEOPOJIOTMYECKUX JAaHHBIX U MH(POPMAIIUK B TAKUX OOJIACTSIX, KakK:

- I'moGanpHble KITMMaTHYECKUE U3MEHEHUS;

- be3zonmacHOCTh 1751 KH3HH U COKpallleHHE MOCIEICTBHI MPUPOTHBIX OSICTBHIH;

- Cenbckoe XO3MHCTBO M IPOU3BOJACTBO  IMPOJOBOJICTBUS U1 PACTYIIErO  HAcEJICHUs B
M3MEHYMBBIX U, B OOJBIINHCTBE CIIy4yaeB, HEOIArONpUATHBIX KIMMATUYECKUX YCIIOBHSIX;

- CoxpaHeHHe pecypcoB, OCOOCHHO BOJHBIX M OSHEPreTUYECKHX, M YIPABICHUE MPUPOIAHBIMU
pecypcamy;

- HUccnenoBanue u KCIITyaTanysi MOPCKUX PecypcoB (HE(Th, Ta3, MUHEPAIIbI, pEIOHBIC PECYPCHI);

- 3ammra oKpy»Katomiel cpeabl (aTMocdepa, BHYTPEHHHE BOJIbI, OKEeaH, I04Ba U OUoTa);

- Tpancnopt (CyXOnmyTHBINA, MOPCKOU M BO3yIITHBIN ),

- CTpoUTENBCTBO U IPOU3BOJCTBO;

- 31paBOOXpaHEHHE, OTABIX U TYPU3M.

BCII crana omnuMm u3 HauOojee IJIOJOTBOPHBIX HAINpPABICHUH NPUMEHEHHS] PEBOJIOIMOHHBIX
JOCTHKEHUM B 00JIacTH TenecBsi3u M 0o0paboTku AaHHBIX. IIporpecc kocMHYecKOHM TEXHOJIOTHMH B
3HAYUTENbHON cTeneHn oOyciloBiIeH MeTeoposnorndeckumu norpedHocTsmu. Ilepen BCIL, ee
OINIEPATUBHBIMU KOMIIOHEHTAMHU U JESATEIbHOCTHIO B MOAJEPAKKY OCYIIECTBICHUS CTOST JAJEKOUAYIHE
LIEJIM TI0 CO3AAHUI0 HMHQPACTPYKTYPHI JJIS ONEPATUBHOTO METEOPOIOTUYECKOT0, OKeaHOTpahuIecKoro u
THJIPOJIOTMYECKOr0 0OCITYKHBaHUS; 110 00ECIIEYEHNIO0 ONTUMAIBHOTO MCIOJIb30BaHUsS (POHJIOB, JIFOACKHX
pecypcoB U 00OpYAOBaHUS; MO OOECIEYCHHUIO TAKOTO TOJOXKEHHUS, NMPH KOTOPOM BCE CTPAaHbI MOTYT
MOJy4aTh MAaKCHMAaJlbHbIE IPEUMYIIECTBA OT CHCTEMBbI IIyTeM CBOOOAHOrO OOMEHa [aHHBIMH U
IIPOAYKLIMEN U IIOCTOSTHHOM IEpelaydl TEXHOJIOTUU.

M3yuenune okeaHa MO CuJaM TOJIBKO OOJBIIMM Hay4yHbIM KOJIJIEKTHBAM, OOBEIUHEHHBIM €IUHOMN
IpOrpaMMOil M3BICKAaHUI M BKIIOYAIOMIMX (HU3HKOB, XMMHKOB, T€OJIOTOB, OHOJIOrOB, OKEaHOJOIOB,
pacroyiaralolliuM MOPCKMMHU 3KCIIEPUMEHTAIBHBIMUA CTAHLUUSAMH, OKEAaHCKMM (DJIOTOM, OIBITHBIM
IIPOU3BOJICTBOM.

OnHako OKeaH He TOJIBKO JaeT BO3MOXHOCTh IOJy4aTh MaTepHalbHbIE LIEHHOCTH, HO OH M I'pO3Hasl
CTHUXUsI, CIOCOOHAs pa3pylIaTh co3laHHOE yesroBeKoM. OTHO U3 €ro MPOSIBICHHUH - IlyHaMH, TPOMaHbIE
OKEaHCKHE BOJIHbI TUTAHTCKOW CHIIBI, CIIOCOOHBIE B HECKOJBKO CEKYHJ pa3pyIlIUTh IPUOPEKHBII ropoI.
IlynamMi BO3HUKaeT B pe3yJbTaTe MOJABOJIHBIX 3EMJICTPSCEHUH M C OTPOMHOU ckopocThio, 101000
KIJIOMETPOB B Yac, ABMKETCS K TMOOEPEkKbI0. Y TOOEpEekbs CYIITM BBICOTAa BOJIHBI Bo3pacTaeT 10 25-30
METPOB U I[yHaMH HAaHOCUT YIIepO XO34HUCTBY, Ha BOCHOJIHEHHUE KOTOPOTO HEOOXOAUMBI T'OJIbI.

Ot1o OencTBue OOpYIIMBAETCS Ha BCE MOPCKHE CTpaHbl, HO B OOJBINEH CTEMEHW Ha rOCyIapcTBa
Tuxookeanckoro Oacceitna, rae perucrpupyercs a0 90 % myHamu.

W3yuenneM M MNpenynpexJeHUEM LyHAMH 3aHMMAIOTCSI MHOIME Hay4yHO-HCCIIEeI0BaTeIbCKUE
MHCTUTYTHI, HO HaUOOJBIINI ONBIT B MUPOBOW NpakTuke HakomieH Pocruapomerom. Paspaborana u
YCIIELIHO BHEIPSETCS B JKU3Hb CUCTEMA IPOTHO3MPOBAHUS ILyHaMH, KOTOpas IO3BOJIAET C OONbIION
TOYHOCTBIO TPEJICKa3aTh KaTacTpody M JaeT BO3MOXKHOCTh OPraHHW30BaTh CBOEBPEMEHHYIO IBaKyallUIO
JIIOIEN Y TEXHUKH.

Jonroe Bpems Uil 3TOrO CYLIECTBOBAJ EIUWHCTBEHHBIA METOJ MPOTHO3a - CEUCMUYECKHUM.
CeliCMOCTaHLIMM PETUCTPUPOBAIIN 3EMIIETPSICEHHUS BO BCEX TOUYKAX OKeaHa, BbIIABAIM HMH(DOpMAIUIO
rojgoBHoi craHuuu "HOxHo-CaxanmuHck", Ha KoTopoil OBM ¢ mNoOMOIIBIO CIIENUANbHOM CHCTEMBI
MaTeMaTHYeCKOro oOecreueHHsl NPOTHO3MpOBaja MOSBICHUWE IyHamH. J[1s COBpEMEHHOM Haykw,
TpeOyroIIel uaealbHONH TOYHOCTH, STOTO YK€ HEJOCTATOUHO.

Ceituac pazpaboran THAPOGU3UYECKHN METOJA MPOTHO3a IyHAMHW U CO3JaHa amnmaparypa, He
UMEIoIas aHAJIOTOB B MHPOBOM MNPHOOPOCTpOeHHH. Temepp MO THAPOCTATUYECKOMY JIaBJICHUIO,
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TEMIIEpAaType BOJIBI, JIEKTPUYECKOMY IIOJIIO, CKOPOCTH TE€YEHUW U JAPYIMM IlapamMeTpaMm [IOHHBIE U
IUIAByYME  JIaTYMKH M3 BCEX NPUOPEKHBIX pPaHOHOB OKeaHa MJaloT OOMIMPHYIO Teo(pU3NYECKYIO
MH(GOPMALHIO, UCKITIOYAIOILYI0 HETOUHOCTh B NIPE/ICKAa3aHUU IIyHAMH.

3.2 Mestcoynapoonwtit onvim yuacmusn ¢ I'nobanvnoi cucmeme
naonwoenun 6 oxeane (GOOS)

B TedyeHre MHOTHX JE€CATKOB JIET B MUPE JICHCTBOBAIM Pa3IMYHbIC HAllMOHAIILHBIC HAOMIOAaTeIbHbIC
CUCTEMBI, COOMpalolue JaHHbIE O MapaMeTpax okeaHa M aTMoc(epbl HaJ HUM. YHHU(pHUKAUS METOIUK
HAONIOJIGCHUH M KOOPAMHALIMSA MEXKIyHAPOJIHOTO OOMEHa JaHHBIMH OCYIIECTBISLIUCH BcemupHOM
MeTeoposornueckor opranuzanuein (BMO) u MexnpaBuTeIbCTBEHHON OKeaHOTpapuIecKo KOMUCCHEH
(MOK). B mocnegnue roJisl yCHIUBAIOTCS TEHACHIIMA K WHTETPAIIUN U ONTHUMH3AIMHA HAOI01aTeIbHBIX
CUCTEM  TNPUMOPCKHUX TOCYIapCTB, YTO CBSI3aHO C TIOMNBITKAMH COKPATUTh PAcXOJbl OTAEIHHOTO
rocylapcTBa Ha  MpOBEJIEHUE HAOMIONCHUH MPU  OJHOBPEMEHHOM YBENHYEHUU IPPEKTUBHOCTH
WCIIOJIb30BAaHUS JAaHHBIX HAOMIOACHUN MpPH MOATOTOBKE HH(DOPMALIMOHHONW MPOIYKIMU. MexaHu3MOM
WHTETpAIlUN CIyXaT pa3IndHble MEXIyHApOJHbBIE MPOTPAMMBI, KOTOPHIE TaK WJIM MHA4e CBS3aHBI C
nmporpamMmmoii  co3manus [oOanpHON cuctembl HaOmioneHusi okeana (I'CHO) m ee permoHanmbHBIX
CETMEHTOB.

I'CHO 3amymana kak WHTErpHpoBaHHas HaOMIOMaTEIbHO - MH(POPMAIIMOHHAS CHUCTEMa, 3a7ade
KOTOPOM SIBJISIETCS HE MPOCTO TOMy4YeHUE JAHHBIX HAOMIOACHUN, HO X 00paboTKa, MHTEpIIpeTalus |
JIOBEJIEHUE 10 KOHKPETHBIX 0JIb30BaTENeH.

OdwunmanpapiMu iensiMu I'CHO sBistroTcst:

- BBISIBJICHHE BHUJOB SKCIIEPHUMEHTAJIbHBIX JaHHBIX, HEOOXOAUMBIX 1Jid oOecredeHus noTpedHoCcTel
MOPCKUX MPUPOAOIOIH30BATENCH;

- pa3paboTKa U MPETBOPEHHE B KU3Hb CKOOPIMHUPOBAHHON Ha MEXIYHAPOJAHOM YPOBHE CTPATErUU
MOJIy4eHUsl JTAaHHBIX HAOMIOIEHUN 1 UX MEKIYHAPOTHOTO U BHYTPUPETHOHAIBLHOTO OOMEHA;

- obecrieyeHre BO3MOXHOCTHU JJI1 Pa3BUBAIOLIUXCSA CTPAH MOJYYUTh JOCTYI K JTaHHBIM O MOPCKOi
cpene.

I'CHO o©6a3upyercss Ha CyIIECTBYIOIIMX HaOMOIaTeIbHBIX cHUcTeMax, B ToMm 4umcie HWC3,
OTepaTHUBHBIX HAOIIOJATENBHBIX CETAX U cly:k0ax mporao3oB. 'CHO oxBaTeiBaeT OOIBIIOE KOJIHMYECTBO
OeperoBbIX M NPUOPEKHBIX HAOTIOJATENbHBIX CTAHLIMNA, HAYYHO-HCCIIEOBATEIbCKUE CYyIa, CYyAa,
JTOOPOBOJIBHO TIPOBOSINNE METCOHAOIIOICHUSI U TIOMYTHBIE CYy/a, BHIMOTHSIONINE OKeaHOTpapuIeCKue
HaOJIIO/IEHUsI B BEpXHEM cJioe OKeaHa. JlaHHbIE MPSIMBIX U3MEPEHHM COMpSTraloTCs CO CIIYTHUKOBBIMU
HAOMIOACHUSAMU 3a JIBJIOM, M3MEpEeHHsIMH Temrieparypsl noBepxHoctu okeana (TIIO), uBera oxeana,
BapHallyil ypoBHS MOps U Tomorpapuu ero NOBEepXHOCTH, a TaKXKe BETpa, BOJIHEHUS U TeueHHil. O4eHb
Ba)XHO, YTOOBI 3aIlyCK HOBBIX OKEaHOTPa(hUYeCKHX CIIyTHUKOB ObUT CKOOPJMHHMPOBAH C TEM, YTOOBI
MUHUMU3HPOBATh 3aTpaThl HA MOJYYEHHE CIYTHUKOBBIX JTAHHBIX.

I'CHO noppazpaensiercst Ha psJl MOAYJIEH:

- KJINMaT ¥ MOPCKUE CITYKOBI;

- OKpauHHBIC MOPSI;

- )KUBbIE MOPCKHE PECYPCHI;

- 9KOJIOTHSI OKeaHa;

- OIIEPaTUBHOE MOPCKOE METEOPOJIOTUYECKOE U OKeaHOrpaduueckoe 00CIyKMBaHHE.

Pa3zsutre 'CHO Havanoch ¢ OMBITHBIX MPOCKTOB B OTAEIBHBIX PETHOHAX C TEM, YTOOBI OTpabOTaTh
METOJIMKY CO3/laHusl cHUcTeMbl n3MepeHuil. Hanbosnee Ba)KHBIMH PErHOHAIBHBIMU MPOEKTAMH SIBIISIOTCS
npoekt ['CHO nns  Cesepo-Boctounoit Aszuum (NEAR-GOOS) , Apxkruueckuii, bantuiickuii,
Cpemuzemnomopckuii 1 CeBepo-3amannoro Illensda EBpombl. PaccmarpuBaeTcsi ~ BO3MOKHOCTH
co3faHusl psiaa Apyrux npoektoB pernoHanbHbix ['CHO - nns 3amannHoit yactu Muauiickoro okeaHa,
I0TO-BOCTOKA A3MHM, IOTO-3amagHol yactu Tuxoro okeana, mist Adpuku u Kapubekoro Oacceitna. Ha
PETHOHAIBHBIX MPOEKTaX OTPa0ATHIBAETCS TEXHOJIOTHS CO3/IaHUS WHTEIPUPOBAHHBIX HAOIIONATENBHO -
nHpopMannoHHbIX cucteM. B manmpneitmem, pazsutue ['CHO Oynet criemoBaTh AByMS MapaieIbHBIMUA
HampaBlICHUSIMU - (2) MOHHTOPHHT U MPOTHO3UPOBAHUE COCTOSIHHSI NMPHUOPEKHBIX akBaTopuit u (0)
MOHHUTOPHHT U MPOTHO3UPOBAHKE COCTOSTHUSI OTKPHITOrO OKEaHa.

Baxuelimmmu maramu npu pazsutun 0eperosoit 'CHO sBnstoTcs cienyronue:
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- pa3Butue OeperoBbIX HAOMIOIATENBHBIX CETEH;

- CO3JaHME M MPAKTUYECKOE MCIIOJIIb30BaHNE aBTOMATU3HMPOBAHHBIX OMOJIOIMYECKHX U XUMHUECKUX
JATYNKOB U METOAOB, HEOOXOOUMBIX JJIs Pa3BUTUSl MHTEIPUPOBAHHBIX HAONIONATENBHBIX CHUCTEM,
BKJIIOYAs TOJIy4YE€HUE TaHHBIX MPSAMBIX (PU3UUECKUX, XUMHUUCCKUX U OMOJIOTMYECKHX M3MEPEHUH, a TaKkKe
IUCTAHIIMOHHBIX U3MEPEHUH, Pa3BUTHE TEIECBI3U, METOJJOB YCBOSHHSI JaHHBIX U MOAEIMPOBAHNUS;

- TpOBEICHHE B JKU3Hb JIUTENBHBIX MPOTpaMM pa3BUTHUS HaOJIIOAaTENbHBIX CHCTEM C
napameTpamy, NO3BOJISIOIIMMHU [IPOBOANUTH AHAIU3 U IPOTHO3 MOJIEH pa3IMUYHbIX XapaKTEePUCTHK;

- pacmupeHue reorpauueckoro oxpara HaOIIOJATENBHBIX CETEH ¢ BKIIOYEHHUEM B HUX oOjacTeid,
IUIOXO0 00ECHEUEHHBIX HAOIOIEHUSIMU;

- pa3BUTHE MOJEIMPOBAHHUS C IEIbI0 paclHIMpeHUs Habopa MPOTHO3UPYEMBIX XapaKTEPUCTUK
MOPCKOM Cpelibl;

- co3JaHMe NOJPOOHBIX 0a3 JaHHBIX O MIENb(OBBIX U MPUOPEKHBIX 00JIACTSX, B MIEPBYIO OYEpEIb
no OaTUMETpHUH, C TEM, 4TOObI  JaTh BO3MOXHOCTb IPOBEJIEHHSI UYUCIEHHOIO MOJEIMPOBAHUS B
11e7b(OBBIX 30HAX;

- BBITIOJIHCHUE TIPUOPUTETHBIX 33]1a4, CPOPMYITHPOBAHHBIX B pernoHaNbHBIX TpoekTax ['CHO.

Pa3Butie 'CHO oTKpBITOro 0OKeaHa BKIIOYAET CIEAYIOLINE [Iaru:

- TPOBEJICHHE SKCIEPUMEHTOB I10 MOJEIUPOBAHUIO HAOMIONATENbHBIX CETEHl C IeIbl0  HuX
ONITUMH3AIMU JIJIS 33/1a4 TPOTHO3UPOBAHMSI HA BPEMEHHBIX HHTEpPBaJIaX OT CE30HA 0 HECKOJIBKHX JIET;

- pa3paboTka ceTel KOHTAKTHBIX HAOII0ICHUH, JONOIHSIOMUX CIIyTHUKOBbIE HaOIIOIEHUS;

- mpoBelaeHHE [00ambHOrO HSKCIEPHUMEHTa [0 YCBOCHHMIO OKEaHOrpaUuecKuX IaHHBIX,
O00BEIUHSIOIINX YCUIIUST UCCIIEI0BATENIEeH U ONEPATUBHBIX CIYXKO;

- pacimupeHue BO3MOXKHOCTEH HaOJIOAATENbHBIX CHCTEM  IyTeM JJ00aBICHHS  HOBBIX WM
MOJIUGUIMPOBAHHBIX 1aTYNKOB M YBEJIMYEHUE 30HBI 0XBAaTa CUCTEM METEOPOJIOTUYECKHUX OYyeB;

- TPOJOJDKEHHE  BBIOJHEHHMS  PETyJSpHBIX HAOMIOJeHUH Ha HauboJjiee BaXKHBIX OKEAHCKUX
CTaHLUSAX;

- OKa3aHWe MOAJIEPKKU paboTaM IO PErHOHAIBLHOMY MOHUTOPHHTY M MOIEITHUPOBAHHUIO MOPCKOM
cpeabl B ApKTHKE, AHTAPKTHKE U CEBEPHOM YacTu THXOro OKeaHa.

- pa3BUTHE TPUOPHUTETHBIX TEXHUYECKHX pa3pabOTOK B 00JacTH aKyCTHYECKOH Tomorpaduu u
U3MEPEHUsl TEeMIIepaTypbl, HU3MEPEHHH COJEHOCTH, HBIPSIOIUX OyeB, aBTOHOMHBIX ITOJBOJHBIX
anmapaTroB, aKyCTUYECKHMX JIOIJICPOBCKHX M3MEpPHUTENeH TEeUeHMH A WX pa3MelleHHs Ha Cyaax,
BRITIONTHsTIONTUX Habmonenust mo [Iporpamme JloGpoBosbHbIX Habmonenunii, 60jiee TOYHOTO ONpeIesICHUS
XapaKTePUCTHK JICASTHOTO MOKPOBa BOIM3M KPOMKH JIbJ]a, ONTHYECKHX U aKyCTHYECKUX MPUOOPOB A
OMOJIOTUYECKUX U3MEPECHHUIA.

[Ipennonaraercs, uto B OyaymeMm I'CHO oTkpeiToro oxeana OyAeT OpHEHTHpOBaHA Ha MPOTHO3
MoroAasl W KiauMmara, toraa kak OeperoBas ['CHO, omwuparomiasics Ha 3HAYUTEIBHO OoJiee TYCTYIO
HAOIIOAATeNbHYIO CeTh, OyleT pemaTrh Oosiee MIMPOKUM KPYr 3a/1ad, BKIIOYAIOMIMN 3arps3HEHUs
KHBBIE MOPCKHE pecypcbl. OCOOEHHOCTH MOCTPOEHHSI CUCTEMBI B KaXK/10M PETMOHE 3aBUCST OT CTEIEHU
€ro IMO/BEP)KEHHOCTH OMACHBIM NPHUPOAHBIM SBJICHUAM, TaKMM KaK yparaHbl, TPOIUYECKHUE IUKIOHHI,
IITOPMOBBIE HArOHBI U T.I1.

WNudpactpykrypa 'CHO nomkna BKIIOYaTh B ceO4:

- MH()OPMAIMOHHBIA LEHTP, KOTOPBI AOIKEH OKa3blBaTh MOTPEOUTENSIM IIOMOIIL B ITOMCKE
HEOOXOAMMBIX JTaHHBIX U WH(OPMAIIMOHHON TMPOAYKIIUH;

- YCOBEpULICHCTBOBAHHBIE TEJIEKOMMYHHMKAIIMOHHBIE CETH, OOECIEUMBAIOLIUE IEpefady AAHHBIX B
pearbHOM BPEMEHHM, UX YCBOEGHHE B MOJEIAX, a TaKKe ObICTpoe pacnpocTpaHeHHe HHPOPMALMOHHOW U
IIPOrHOCTUYECKOM MPOTYKIIHUH;

- IpOLIeAYpHl TIepeiaul JaHHBIX B cOOTBeTCTBUM ¢ npuHIiunamu I'CHO;

- pacIpoCTpaHEHUE TEXHOJOTUI M OpraHu3aluio oOy4eHMs B LEAX AajdbHEHIIEro HapaluBaHMs
noreHuuana 'CHO.

3.3 Haoniooamenwvhote cucmemol, memoowt u cpeocmea uzsmepenun I'CHO (GOOS)
bazoii 'CHO sBasttoTCs yKe CyIIecTBYIOIUE HaOII0JaTebHbIE CUCTEMBI, 8 HMEHHO!

- omepatuBHas cuctemMa HaOmomeHus Oab-Hunbo - HOxnHoro Komebanust B Tpomuueckoil dacTu
Tuxoro okeana, Bkitouasi cetb MmereodyeB TAO/ TRITON;
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- METEOpOJIOTHYECKHME H3MEpPEeHHs C CYAOB,  BKIIOYEHHBIX B [Iporpammy 10OGpOBOJIBHBIX
HaoOmonenuit BMO;

- OKeaHOrpauUecKre U3MEePEeHNUs B BEPXHUX CIIOsIX oKeaHa 1o [IporpaMme mOMyTHBIX Cy/IOB;

- 3a9KOpeHHbIe U Apeiidyronie Oyn, U3MEPEHHs ¢ KOTOPHIX KoopAuHUpyoTcs KoopauHannoHHOM
rpynmoit BMO mo nanHbsiM ¢ OyeB;

- CeTb CaMONMKCLIEB YPOBHS, BXOJsIIas B INIOOANbHYIO CHUCTEMYy HAOJIOACHUN 32 YPOBHEM MOPS
(GLOSS);

- ro0anbHas mporpaMMa u3MepeHuit remneparypsl u coiaenoctu (GTSSP);

- CeTh MOHUTOPHHTA KOPAJJIOBBIX pU(OB;

- robanbeHas cuctema tenecssizu (I'CT);

- llentp rno0adbHBIX MaHHBIX ATIAHTUYECKOW OKeaHOTpahUUeCKOW M METEOPOJOTUUECKOU
nabopatopun HOAA;

- HaOJTI0ICHUSI 32 OKEAHOM C OolepaTUBHBIX cimyTHUKOB HOAA u ap. opranuzanuii;

- IporpaMMa M3MEPEHMH ¢ MOMOLIbI0 camonucua MmiaHkroHa @onna Mopckux Hayk uM. A. Xapau;

- MeXAyHapoHas mporpamma riryouHHoro tpajieHusi B CeBepHOM MOpE;

- BeKOBas ctaHus “S” BOMM3u bepMyiCKUX OCTPOBOB;

- BexoBas crannus “B” (BRAVO) B mope JlaGpamop.

3.4 Eounasa cucmema ungopmayuu o cocmoanuu Mupoeozo oxkeana (ECHUMO)

BaxxHol cocTaBisomed TpakTHYECKOH pabOoTHI MO MOJYYCHUIO CBEACHUN O COCTOSHHH OKEaHOB U
Mopeii aBnsiercs Enunas (rocynapctBeHHas) cucrema uH(popmanun 06 o0ctaHoBKe B MHpPOBOM OKeaHe
(ECUMO).

ECUMO mnpencraBisier cob00i MEKBEIOMCTBEHHYIO PaCHpeeICHHYI0 CHUCTeMy HHpopManuu o0
o0cTaHOBKE B MHpOBOM OKE€aHe:

-(YHKIIMOHUPYIOIIYI0O Ha OCHOBE CYHIECTBYIOIIMX WH(POPMAIMOHHBIX cucteM Pocruapomera,
Muno6oponsr  Poccun, MIIP Poccum, PocpriboioBCTBAa M JIPyrux BEIOMCTB B COOTBETCTBUU C
COTJIACOBAHHBIM MOPSIKOM M CTaHJapTaMU B3aUMOJCHCTBHS,

-MOJICP)KUBAIOIIYI0O  HAa  TIOCTOSIHHOM  OCHOBe  0a3bl  METaJlaHHbIX W MHpOpMaIUu
pErIaMEeHTHPOBAHHOTO COJCPXKAHUSA, TEXHOJOTMU JOCTyNa, OOMEHa, WHTEerpauuud HH(OPMAIIMOHHBIX
PECYPCOB BEJOMCTB /JIsl MOJHOLIEHHOTO MH(OPMALMOHHOTO OOeCreueHusl AeATeIbHOCTU 10 U3YYCHHIO
MupoBoro okeaHa, MOHUTOPUHTY €r0 COCTOSIHUS U MCIIOJIb30BaHUS €T0 PECYPCOB.

ECHUMO cocTtouT W3 HOPMAaTUBHO-TIPABOBBIX, WH(MOPMAIIMOHHBIX, TEXHOJOTHUECKHX H IPYTHX
B3aMMOCBSI3aHHBIX ~ KOMIIOHEHTOB, UM  CTPOMUTCS Ha 0aze  CYyIIECTBYIOIIMX  BEIOMCTBEHHBIX
NudopmainoHHBIX CHUCTEM OCPEACTBOM MX Pa3BUTHUS U UHTETPALIUU.

CpenctBa poctwkenus neneii ECUMO - co3gaHue €IMHOTO IMPaBOBOTO M MHGOPMALMOHHOTO
MPOCTPAHCTBA, KOOPAMHALMA MAESITEIbHOCTH TO MPOU3BOACTBY HaOMIOAEHUI, cOOpY, HAKOILICHHUIO,
00paboTke u pactpocTpaneHuto nHpopmanuu 06 00cTaHOBKE B MHPOBOM OKEaHE.

Enuabiv paBoBeiM mpoctpancTBoM ECUMO Ha3bIBaeTCsi COBOKYITHOCTh ITPAaBOBBIX HOPM B 00J1acTH
IPOU3BOJICTBA HAOMIOACHUH, cOOpa, HamoJHEeHus, oOpabOTKM M pacmpocTpaHeHus HHopmaruu 00
oOctaHoBKe B MUPOBOM OKeaHe, 00s13aTeNbHbBIX /ISl UCIIOJHEHHUS! BCEMH YYaCTHHUKAMU AESTEIbHOCTU B
ECHUMO.

Enuabim nuadgopmanmonsbiM npoctpanctBoM ECHUMO sBnsieTcss COBOKYITHOCTh METOIOB, CPEJICTB H
TEXHOJIOTUH HaOmoZeHuss 3a 00CTaHOBKOH B MupoBoM okeaHe, cOopa, 0OpabOTKH, XpaHEHUS H
pacnpocTtpaHeHusi uHpopmanuu, (GOpMHpPOBAHUS U BEIEHUS TOCYAApCTBEHHBIX HH()OPMAIMOHHBIX
PECYPCOB, a TaKke COBOKYMHOCTH 0a3 UM 0aHKOB JaHHBIX, MH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX
CUCTEM U ceTel, QyHKIHOHUPYIOIINX HAa OCHOBE OOIIMX MPUHLHUIIOB U 110 OOIIHUM MTPaBUIIaM.

I'ocynapcTBeHHBIMH pecypcaMu HMHGpoOpManuu 1Mo MHpPOBOMY OKeaHy SBISIOTCS TMOJYYCHHBIE H
OTUTaY€HHBIE 3a TOCYIAPCTBEHHBIA CYET JIaHHBIC HAOJIOJACHHN O COCTOSHHHM OKPYXKAIOIIEH MPHUPOIHON
Cpenpbl, ee 3arps3HeHUH, IPOU3BEICHHAs HAa UX OCHOBE NMPOAYKIMS U apyras uHpopmauus 00 00CTaHOBKE
B MupoBOM OKeaHe.

ECHMO oxBatbIBaeT Bech KU3HEHHBIN UK HHPOpMauu 00 o6ctaHOBKE B MHPOBOM OKe€aHe — OT
MIPOM3BOJICTBA HAOMIOAECHUHN 10 OMy4YeHUS! KOHEYHOU MH(POPMAIIMOHHON MPOAYKIIUU U JOBEICHUS ee 110
MIOJIb30BATEJI.
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3.5 Cucmema 3aaxopennvix 6yee TAO-TRITON

Cucrema 3askopeHHbIX OyeB B Tpomuueckoil yactu Tuxoro OkeaHa cymecTByeT ¢ Haudama 90-x
ronoB B pamkax mnporpammbl TOI'A (Tpommueckuii okeaH - TioOanbHas aTtMocdepa), a IMocie ee
npekpamenus - noa srugoiit BMO-MOK-IOHEII-MCHC. B suBape 2000 r. cucrema nepenMeHoBaHa B
TAO/TRITON (TpeyronwsHas TpaHCOKeaHCKas ceTh OyeB). [laHHbIe mpenHa3HAYCHBI IS UCIIOJIB30BAHUS
KaK B OIMEPATUBHOM, TaK M B 3aJIEP)KAaHHOM PEXKUMAX M PACIPOCTPAHSIOTCS depe3 cucreMy Argos B
dbopmare BOUY B onepaTUBHBIE METEOIICHTPHI.

Cuctema cocrout u3 70 3askopenHbix OyeB Tuna ATLAS u TRITON , a Taxxe OyeB - u3mMepuTenei
teueHud. byn pasmemensl wMexay 8°c.u. o 8%to.m. w1 95°3.4. m 137°B.a. XapakTepHOe Bpems
npeObIBaHUS KaXI0ro Oys B MOpE - OKOJO TOJa, MOCEe Yero WX CHHUMAIOT, PEMOHTHPYIOT, a JaTYUKH
kammOpyroT. O6cnykuBanue O0yeB npoBoautcs cuwiamu CIIA u Snonun. s oOcmyxuBaHust BCEH CETH
OyeB TpeOyeTrcs okoiio 350 cy0-CyTOK B TO/I.

byn cobuparor m mepenaroT JaHHBIE 00 OCHOBHBIX METEOPOJOTHYECKMX M OKeaHOTrpauuecKux
(TTOBEpXHOCTHBIX M ITYOOKOBOAHBIX) TapameTpax. CTaHmapTHBIA HAOOp JaTYUKOB U3MEPSET CKOPOCTh U
HalpaBlICHUE BeTpa y IOBEPXHOCTH, TeMIepaTypy BO3AyXa, OTHOCHUTEIbHYIO BiIaxHOCTb, TIIO wu
TeMIeparypy Ha 2 ropu3onTtax B BepxHUX 500 M. TeueHus u3MepsIoTCs B MATH TOYKaX BOJHM3U 3KBaTOpa
W BO BCEX TO4YKax, rjae ycraHoBiieHbl Oyun ceth TRITON. OmepaTtuBHBIA KOHTPOJh KauyecTBa JAaHHBIX
MIPOBOAMTCS B MeTeoneHTpax. KOHTpoIh KauecTBa JaHHBIX, PACIPOCTPAHIEMBIX B 33ICPKAHHOM PEKUME,
MPOBOAMTCS B ILIEHTpaxX yIMpaBieHUs NpoeKTaMu. JlaHHbIe, MpOUIeANINe KOHTPOIb, OOBEIUHSAIOTCS B
MacCHBBI, KOTOpBIE TomenatoTcst Ha Bebcaiite B IHTepHerTe.

JlaHHbIE BBICOKOTO pa3penieHus (exedacHble Wi 10 MMH) XpaHSATCS B dJIeMEHTaX MamsATu Oys u
cOOMpalOTCsl TOCJIe €ro M3BJICYeHHs W3 BOIbL. JlaHHBIE M3MEpPEHH MOANOBEPXHOCTHBIX TEYEHUH C
MTOMOIIBI0 aKYCTHYECKUX MPOGUIOMETPOB, YCTAaHOBJIEHHBIX Ha OysX, Takxke oOpaOaTwiBatroTcsa. Bce
nanabie cetn TOI'A, coOpaHHbBIE B Te€UEHHE KalleHAApHOTO rojia, mepeaaroTcs: B HannoHabHbI HEeHTp
okeanorpaduueckux nanubix CIHIA.

[IporpamMmMa 1O0OPOBOJIBHEIX CYIOBBIX HabmoneHnit BMO

[Tporpamma 10O6pOBOBHBIX CYAOBBIX HaOmM0eHN BMO cymiecTByeT y:ke HECKOJIBKO JACCATUICTHA.
CornacHo 3TOH mporpaMme, METEOPOJIOTHYECKUE HAOII0AEHUS POBOAATCS IITYPMAHCKUM COCTaBOM Ha
CyJax pa3IMYHOro Ha3HaueHUs (TPy30BbIX, MACCAKUPCKUX, PHIOOTIOBHBIX U Ap.) U nepenatotcs mo I'CT B
OTepaTHUBHBIC METCOPOJOTUYECKUE LIEHTPHI AJS HCIIOJB30BAHMS B MPOTHOCTUYECKOW JEATEIHHOCTH.
Kpome Toro, manHble B 3aJep>KaHHOM pexuMe cobuparoTcs MUPOBBIMH METEOPOJIOTHYECKUMU
LEHTpaMH, TJie MOABEpraiTcs mpoueaype KoHTpoisisi. CynoBble METEOJaHHbIEe, MPOIIEAININE KOHTPOIb,
HarnpasJsitoTcs B LIeHTpbl apXMBUPOBaHMS CYJOBBIX AaHHBIX B ['epmanuu u Anriauu. @opmaTtel oOMeHa
JaHHBIMU ycTaHoBlieHbl BMO.

K coxanenuto, cynoBble METEOPOJOTMYECKUE JaHHBIE HMEIOT JIOBOJBHO HHU3KOE KayecTBO U
OCHOBaHBbI TPEUMYIIECTBEHHO HAa BHU3YaJIbHBIX HaOMIOACHUAX. M3MepstoTcss TONbKO aTtMocdepHoe
JaBJICHUE, TeMIlepaTypa BOJbI U BO3AyXa, B OTJEIbHBIX CIydasX — OTHOCUTEIbHAS BIAKHOCTH BO3yXa.
CKoOpoCTh BeTpa OLIEHMBAETCS MO COCTOSHHIO MOps, MpUYeM mepexos oT 6ayuioB mikansl boddopra k
CKOPOCTH BeTpa HeoJIHO3Ha4yeH. Bce 3To aenaeT naHHbIE CYAOBBIX HAOIIOACHHUI MalOMPUTOJHBIMU JUIS
1esiell MOHUTOPUHTA KiIMMarta. YuuTeiBas 3To, Pabouas noarpynna Cosmectnoit Komuccun MOK-BMO
mo okeaHorpaduu u Mopckoit mereoposioruu (CKOMM) mo noOpOBOJIBHBIM CYIOBBIM HAOIIOICHUSIM
(MeTeoposiornueckasi KOMIIOHEHTA) BBICTYIHIIA C TIPEUIOKEHUEM ITPOBECTH MPOEKT, MOCBSAIIEHHBINA COOPY
MPELM3UOHHON CyJ0BOM METEOMH(pOpPMAIMH, KOTOPYI0O MOXHO ObUTO OBl MCHOJIB30BATH ISl PEUICHUS
pa3IMYHBIX 3a7a4 MOHHMTOpPHHTA KimMata. [lJis »TuX 1enell mpeamoiaraeTcss UCIoib30BaTh okomo 200
KOMMEpPUECKUX CYAOB, XOpOIIO OOOpYyIOBaHHBIX sl MereoHabmoneHuil. Llentp cOopa mgaHHBIX
npeanojaraercss co3iarb B AHMIMM (MOHUTOpPUHT B peasibHOM BpeMenn) u B CHIA  (manHbie B
3a/IepKAaHHOM PEKUME).

[Iporpamma nonytHeix cyaoB BMO-MOK

Jlanable 00 okeaHOrpadHUUecKUX MapaMerpax coOHUparOTCs B paMKax MPOrpamMmbl MOMYTHBIX CYIIOB
BMO-MOK. B ominyne 0T METeOpoJIOTMYECKHX HaOMI0JIeHHH, oKeaHorpaduyeckue HaOIIOACHUS
BBITIOJHSIOTCS C TIOMOIIBIO MPUOOPOB U UMEIOT O0JIee BHICOKYIO HAJIC)KHOCTb.
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[Iporpamma momyTHbIX cynoB BMO-MOK mnpexacraBnser coGoii mporpammy 1o cOopy
okeaHorpauuecKux JaHHBIX (MPEUMYIIECTBEHHO O TEMIIEPAType M B MEHBIIEH CTENIEHH — O COJICHOCTH)
C HECHeIUaIu3upOBaHHBIX Cyn0B 10 rryouHbl oT 400 mo 1000 M (B 3aBUCHMOCTH OT HCIOJB3yEeMOTO
obopynoBanusi). M3MepeHuss TpoOBOAATCS C TOMOINBIO OOpBIBHEIX Oatutepmorpado (XBT) wmm
OOpBIBHBIX U3MEPUTEIICH AJICKTPOIPOBOJIUMOCTH M TeMIeparypsl (aHrnuiickas abopeBuarypa — XCTD).
HNannpie Habmoaenmii nepenatorcss B ['CT B xome BATHY, a Takke HaKarumMBarOTCS B CIICIUATBHBIX
ueHTpax (uHdopmanus B 3ajepkaHHOM pexxkume) HecmoTps Ha 3TO, mHporpaMma MONYTHBIX CYJOB
SIBJISIETCSI CKOpPEEe Hay4HO-UCCIIEI0BATEIbCKOM, YEM OMNEPATUBHOM, MOCKOJIbKY OCHOBHAs Macca JIaHHBIX
HE UCIOJIb3YETCs B ONEPATUBHBIX LEsX. OCyIECTBISIOT €€ HayYHO-UCCIIe0BaTeIbCKUE OpraHu3allni, a
HE OIEpaTHBHBIC MOMAPA3/CIICHUs HAIMOHANBHBIX THIPOMETCIYKO, a BBIOOp pPaliOHOB (JWHUM) IS
MIPOBEJICHUSI HW3MEPEHUIl OIpeAenseTcss HayYHO-UCCIEeOBAaTeIbCKUMH MPUOPUTETAMU KOHKPETHBIX
rocynapctB. B Ilporpamme monytHbIX cynoB yuyacTByroT ABcrpanus, CLIA, ®dpannus, ['epmanus,
Snonmsa, Uamusa, Kanana.

[Iporpamma monyTHBIX CyJJOB — 3TO IPOrpaMma OTKPBITOrO okeaHa. Mi3mepeHust B MOpsX MPOBOAATCS
Tonbko B bantuiickom u CeBepHom mopsix (I'epmanus), a ¢ xkonma 1999 r. — B CpenuzeMmHOM MOpe
(rpynnoii rocypapcts EBpocoroza, npu koopauHauuu Hranun).

W3mepenust nendarcd Ha KpynmHOMAaclITaOHblEe (HE CBA3aHHBIE C ONPEACICHHBIMU MapLIpyTaMu) U
y4aleHHbIe (TPOBOISIIUECS BIOJb ONPEACTICHHBIX JTHHUN). JIMHUN W3MEpEeHUN 00CITyKUBAIOTCS CyJIaMHu
OJIHOM WJIM IBYX CTpaH.

JlaHHbIE N3MEPEHMI HAKAIIJIMBAIOTCS B HECKOJIBKUX LeHTpax B ABcTpanuu, CIIA u Kanane.

C mnosasnenuem nporpammbl ARGO  [lporpamma nNoOmyTHBIX CYAOB MpeTeprena HEKOTOpPbIe
W3MEHEHUs. B mepcrekTuBe, TMocie TOro Kak OCHOBHas Macca OyeB mo mporpamme ARGO Oygper
pasMmeinieHa B MUpPOBOM OKeaHe, OHM BO3BMYT Ha ceOsl KpyIMHOMAcCIITaOHBIE (pacrpeiesieHHbIE 0
TUTOIIAN) U3MepeHus B okeaHe. M3mepenus ke ¢ nomomibio XBT u CTD Oynyt cocpenoTodeHsl BIOIb
oTpezieNIeHHBIX JIMHUH (pa3pe3oB). HecoMHEHHO, YTO CeTh MOMYTHHIX OKeaHOTpaPUUEeCKUX U3MEPEHUIl B
OKEaHe B IIeJIOM COXpaHUTCS. BmecTe ¢ TeM, B OyAylieM 4acToTa U3MEPEHUH B OTIENBHBIX PErHoHaX
MupoBoro oxeaHa Oyner, MOMHMO IpPOYEro, 3aBUCETh OT CTEMEHHM KIMMAaTUYECKOW H3MEHUHMBOCTH
okeaHorpauuecKux TONIeH, OMpeNeNseMOil Ha OCHOBE aHallM3a HAKOIUIEHHBIX JaHHBIX. MOXKHO
mpenanoyiaraTb Takke, YTO, MOMHMO OTKPBITOIO OKe€aHa, JHMHUA C PEerysIpHbIMH IOMYTHBIMHU
OoKeaHorpaUUeCKUMU HU3MEpPEHUSIMU B OJFDKaiiiee BpeMs IMOSBATCS U B MOPSX, KaK ATO YK€ HMEET
MecTo B Cpeilu3eMHOM MOpE.

LleHTphI cOOpa AAHHBIX

HNannsie XBT, nmonaBmue B I'CT, nampasnstorcss B MEDS (Marine Environmental Data System)
(Kanana). HaxomuieHHble AaHHBIE TpH pa3a B HeNENo nepenaloTcss B HanvoHanbHbBIA LIEHTP
okeanorpaduueckux naHHbeix CIIA. OmuH pa3 B Toja JaHHBIE pa3AeisAIOTCS MO TPEM OKeaHaM U
HAMpPaBIIAIOTCS CIIeLUATNCTaM-OKeaHorpadaM Uit KOHTpOJs KadecTBa. CUUTAaeTcs, YTO TOIHOCTHIO
aBTOMATHU3UPOBAHHBIA KOHTPOJb JAHHBIX HEXeNaTeJeH M PEKOMEHAYeTCs KOHTPOJIb Ha OCHOBE
BHU3YyaJIbHOW OIICHKU KaXIOTO Mpodmis. B HEKOTOPBIX IIEHTpaxX, B YaCTHOCTH B ABCTpaJIUU, B Ka4eCTBE
KpUTEpPUEB OTOPAKOBKH HCIIOJIb3YIOTCS CTaTUCTHUYECKHE JAaHHBIE JUIS TAaHHOTO pailoHa (KpUTEpUU THUIIA
3-curma).

JlanHble, mpomieamue KOHTposib, Bo3BpamaroTcs B HIIOJ u apxuBupytorcs. I[lpuGmmsurensHO
okoino 20% nanHBIX HaOmoneHwit ¢ momompio XBT mocrymaior B IeHTp cOopa JaHHBIX OT
HAI[MOHAJIBHBIX BOEHHO-MOPCKHX (10TOB. YacTh JaHHBIX MOCTYMAET B PEKUME PEATbHOIO BPEMEHH 10
I'CT (or BM® I'epmanun, ABCTpanuu U, yacTU4HO, KaHanpl), a 4acTh - B TaK HA3bIBAEMOM OTJIOKEHHOM
peXHUME, T.€. CIYCTS HEKOTOPOE BpeMS).

3.6 I'nobanvnas npozpamma usmepenuii memnepamypot u conenocmu (GTSSP)

W3mepenust TemmepaTypbl U COJIGHOCTH Ha IMOBEPXHOCTH OKEaHa OCYILECTBISIOTCS C TMOMOIIbIO
CYAOBBIX TepMOCOHeHOI‘pa(bOB. Kaxk IMpaBUJI0, OH YCTAHABJIMBACTCA B MAIlIMHHOM OTACJICHUH U U3MCPACT
koopauHatel cymaHa (mo GPS), Temmeparypy um coseHocTh Kaxkablie 15 cek. 3a Kaxzaple 5 MUH
onpeenseTcs MeAuaHHOe 3HaueHue. Yepe3 kaxaple 3 yaca JaHHBIE NEPENAIOTCS 4Yepe3 CHYTHUK B
orepaTHUBHbIE METEOLIEHTPHI.
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JlaHHBIE O TTOBEPXHOCTHOW TeMIIepaType U COJCHOCTH coOupatorcss Kanajncko ciry>k00i TaHHBIX O
Mopckoii cpere (MEDS) u HarronansHbeIM 1IeHTpOM okeaHorpadudeckux nanusix CILIA.

[Iporpamma ARGO

ITporpamma ARGO mnpenycmaTpuBaeT co3laHHe U pa3MelleHHe aBTOMAaTH3UPOBAHHBIX APUPTEPOB
B MupoBoMm okeane. Jlpudrepsr omyckarorcs Ha rayouny mo 2000M, mepeMemiaroTcsl moja BOJIOW B
TE4YEeHHE HEKOTOPOT'0 BPEMEHH, a 3aTEM BCIUIBIBAIOT HA MOBEPXHOCTH. [Ipr 3TOM OHU COOMPAIOT JaHHBIE O
BEPTUKAIBHOM TMpOQuiIe TEMIIEpaTypbl U COJIEHOCTH, KOTOpBIE IOCJE BCIUIBITHS Oys MepeaaroTcs Mo
CIYTHUKOBBIM KaHaJlaM CBSI3M B IIEHTPHI cOopa maHHbBIX. [IporpamMma (uHaHCHUpYETCs BKJIaJaMH psiaa
ctpan (ABctpamuu, Kanaael, ®panmuu, ['epmanum, SAnonwu, Kopew, Benukoopuranmm, CIA,
EBpomneiickoro Coro3a). Bcero mpeamomnaraercsi pasmectuts okono 3000 apudrepos, mo 500 — 700
npudTepoB B roja. JlaHHBIE 0 BEPTUKAIBHBIX MPOMUIIAX TeMIIepaTyphl U coneHocTu nepenatorcs mo ['CT
u pasmelnarorcs B MHTepHeTe B TeueHue 6 4acoB IOCie NOJydeHUs. MeXayHapoaHblli KOOpAUHATOP
nporpammbl 1 MHpOopManmonnsiii 11eHTp ARGO  pacnonaraercs B Tymyse (®pannus). OnHou u3
BOXHEHIUX (QYHKIMA STOr0 IEHTpa  SBISETCS  OTCIEKUBAHUE TIOJNOKEHUS OyeB, MPOTHO3 UX
MepeMELIECHUS] C YYETOM TE€UEHUI U OIMOBEIICHUE 3aMHTEPECOBAHHBIX CTPAaH O BO3MOXKHOCTH BXOXKACHHUS
Oysl B MX SKOHOMHYECKYIO 30HY M /MJIU TeppuUTOpHalbHbIe BOIbL. Jlpyras mpoOnema — mpekpalieHue
nepeiayy JaHHbIX OyeM MpU MOMaJaHUuU €ro B TEppUTOpUaIbHbIE BOABI MPUOPEKHOTO rocy1apcTBa moka
HE pelleHa.

[Ipeanonaraercs, uro Oym mnpoekta ARGO 3aMeHAT KpymHOMAacmTaOHyHO (HE CBS3aHHYIO C
OTIpEeNCTICHHBIMA JIMHUSMHU) CBEMKY, BBHIIOTHSAEMYIO TOMYTHBIMH  cynamu C mnomomipio XBT.
HaunGonpmmit matepec ais npoekta ARGO npencTaBisioT okeaHCKHE akBaTOpUU roxkHee 60° FOXKHOM
IIUPOTHI, B KOTOPHIX KOMMEPUYECKOE CYHAOXOACTBO orpanmueHo. OgHako, ¢ pa3MmelieHueM OyeB B
aHTApKTUYECKUX BOJAX Yy OKeaHorpaduyecKuX OpraHU3aluii HEKOTOPBIX CTpaH YK€ BO3HHUKIU
opuandeckue mnpoOneMsl. Tak, TepMaHCKHUE IOPUCTHI HE JAIOT pas3pelleHHe Ha pa3MmeleHue OyeB B
AHTApKTUYECKUX BOJIaX C F'€PMAHCKHUX CY/AOB, CChUIASICh HA IMPOTOKOJ O 3aIIUTE OKPYXalollel cpeabl B
AHTapKTHKe, SBIsIOmerocs yactbio JloroBopa 06 AnrtapkTuke. [Ipu 3TOM OHM paccMaTpuBaioT cOpoc
JOOBIX MPEMETOB (B TOM YHUCJIE, HAYYHBIX TPUOOPOB) C CYJOB KaK 3arps3HEHNUE OKPYKAIOIICH CpeIbl.

[TpuGopskl, UCTIONB3yEeMbIE MPU KOHTAKTHBIX OKEaHOTPahUISCKUX U3MEPEHUSX.

JI7st u3MepeHHst TeMITEpaTyphl, COJICHOCTH U TeUeHHH N SitU HCIONB3YIOTCS CIIEAYIONIHE TPHOOPHI.

Jna uzmepenus  pacnpedeneHuss memnepamypuvl no 2nybune: MeXaHUYecKue OaTuTepMmorpadui;
oOpeiBHBIE OatuTepmorpadsr (XBT); oOpsiBHBIE Oatutepmorpadsl, cOpachiBaeMbie C JI€TaTEIbHBIX
anmapaToB; OOpBIBHBIE OatuTepMmorpadpl, 3amyckaeMble ¢ MOABOIHBIX allapaToB; LEMU TEPMHUCTPOB;
OTIPOKUABIBAIOIINECS TEPMOMETPBHI.

Jna usmepenus pacnpeoenenusi memnepamypsbl U CONEHOCMU NO 21yOuHe: TUIPOOATOMETPHI; 30HIBI,
u3Mepsitone  mpoBoauMocTh-Temneparypy-rinyouny (IITT); o6pemsabie IITI; Oym ITIAJIACE
(aBTOHOMHBII JIpudTEp, ONMPEACISIOMNNA TPACKTOPHUH HUPKYJISIMUKA M0 Jlarpanxy) WX  HBIPSIONIUC
npudTeps (TIanaepsl).

Mna usmepenuss memnepamypvl U CONEHOCMU NOBEPXHOCHMHO20 ClOS NO MAPUWPYM) OBUNCEHUs
CYOHA: TIEPEUUCIICHHBIC BBIIIE TPUOOPHI MIIM TEPMOCOTHHOTPA(BI.

s usmepenus  NOBEPXHOCMHBIX — MeyeHull: TEOMAarHUTHBIM 3nekTpokuHetorpad (I'OK);
aKyCTHYECKHE JTOTUIEPOBCKHIE M3MEPHUTENH; TIOKa3aTeIu CHOca U Jipeiida cynos; npeidyronme Oyu.

Jna usmepenuii 8epmuKanbHO20 pacnpedenienus meyeHull: 3asKOPEHHbIE H3MEpUTENN TEUCHUH;
JOTUIEPOBCKHUE CUCTEMBI OTIpeiesIeHUs MPOpUIIe TeUSHUM.

3.7 Ilpocmpancmeenno-epemennoe papeuienue usmepeHuil

[IpocTpaHCTBEHHO-BPEMEHHOE pa3pellieHue M3MEpPEeHU JI0JDKHBI COOTBETCTBOBATH MaclTabam
COOTBETCTBYIOLIETO (PU3UUECKOTO SBICHUS WIM CTPYKTyphl. [lpuHsATa cienyromas KiaccupUKaIusa
MIPOCTPAHCTBEHHO-BPEMEHHBIX MacIITa00B U3MEpPEHUH.

MacmTab | TTo ropusonTamu, kM | o BepTukamm, M | o Bpemenu |
Mesomacirrad 10-100 1-100 Yacsl - Hegenu
Kpynsbiii Macmta6 | 100 - 1000 | 100 - 1000 | Henenu - Mecsiubl |
[InanerapHbIit Cspiie 1000 Ha Bcro rmybuny Mecspl - roasl
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maciurad

[TpuBenenHsle  MacmTaObI XapaKTepU3yIOT MUHHMAJIbHOE IPOCTPAHCTBEHHO—BPEMEHHOE
paspelieHne W3MEepeHui, HeoOxomumoe i omucaHus mpouecca. OmHako Bo u30exkaHue mNOTEpU
MH(pOpMAaLUU UCIONB3YIOTCS U 00Jiee YacTble M3MEPEHUs] B IMPOCTPAHCTBE M BpeMEHH. Tak, s CyZOB,
OOCITy’>)KUBAIOIIUX OKEAHCKHE CTAHLIMH, XeNaTeJbHO NMPOBEACHHE H3MEpeHUil Kaxaple 4 daca, a Npu
JBM)KEHUH BBINOJIHEHUE U3MEPEHHH C OMOIIBIO OOpPBIBHBIX OaTUTEPMOTpadoB ¢ AUCKPETHOCTHIO OKOJIO
100 kM mu gaxke MeHbIIIe (B c1ydae nepeceueHus: (HPpOHTOB, TEUCHHUH WM MIETb(POBOIT 30HBI).

3.8 JJucmanyuonnsvie (cnymuurxoevie) uzmepenus. Anemumempus

bbuti BBITIONTHEHBI CIHICIUATBHBIE TEOPETHUECKUE HWCCICNOBAHMS ISl ONTHMHU3ALMU KOJIHYECTBA
CIyTHUKOB, HEOOXOMUMBIX JJIsi PEIICHHS Pa3IuYHBIX 3aJad. OTH HCCICIOBAaHUSA, a TAaKXE OIIBIT
oneparuBHoi pabotel UC3 TOPEX/POSEIDON mnoka3bIBaroT, YTO U pa3pelieHus: Me30MaciuTaOHbIX
MPOIIECCOB JIOCTaTOYHO HMMETh Ha OpOMTE B KaXJblH KOHKPETHBIM MOMEHT BPEMEHH JBa CITyTHHKA
TaKOro THIIA, UMCIOIINE pa3IndHble MEepuobl obOpamieHus. KoMOWHAIMS JaHHBIX C 3THX CIIYTHHKOB
MTO3BOJISICT BBISIBUTH BAXKHBIC JI€TAH, KOTOPHIE HE MOTYT OBITh OIpPEIESICHbI IPH UCIOJIb30BaHUHU TOJIBKO
OJTHOTO CITYyTHHKA.

NC3 tuma TOPEX/POSEIDON  moryr Take NpEeIOCTaBUTh  JIaHHBIE, JJI BBISBIICHUS
KPYITHOMACIITa0HBIX JOJTOBPEMEHHBIX M3MEHEHUU. OMBIT HCIONBb30BaHMS JAHHBIX ITUX CITYTHUKOB
MIPOJIEMOHCTPUPOBAIT BO3MOXKHOCTh TOCTOSIHHOTO CJICKEHUS 32 SBICHUSIMH C CAMBIMHU Pa3HOOOpa3HBIMH
MaciTabaMu BpeMEHHOM M3MEHYMBOCTHU, BKJIIOYAs TOJIOBOM XOJ U MEKIOJOBYIO H3MEHYHBOCTH YPOBHSI
OKeaHa.

CHnyTHHKOBBIC aThTHMETPUYECKHE W3MEPEHHUSI JIOJDKHBI COMPOBOXKIATHCS  OJHOBPEMEHHBIMHU
M3MEPCHUSIMH YpPOBHSI MOpsS Ha OEperoBbIX W  OCTPOBHBIX CTaHIMAX. BaxHO# 3amadeil sBisercs
obecrieueHre OrmepaTUBHOTO MOTYYCHUS JaHHBIX 00 YPOBHE MOPSI CO CTaHIIUU.

3.9 Ilpocmpancmeenno-epemennoe paspeuieHue CHymMHUKOBBIX U3MEPECHU

TpeboBanusi (ONTUMANbHBIE W MHHHMAIBHO JOMYCTUMBIE) K MPOCTPAHCTBEHHO-BPEMEHHOMY
pa3peIlieHUI0 CITYTHUKOBBIX HW3MEPEHUN C TCNIBI0  PEIICHHUS pPAa3JIMYHBIX 33Ja4, CBS3aHHBIX C
HaOIIOICHUSIMU 32 OKE€aHOM, TipuBeIeHbI B Tabmuie 3.1

Taoéaumna 3.1

TpeOoBaHMsi K MPOCTPAHCTBEHHO-BPEMEHHOMY pPa3pelieHHI0 ISl CMIYTHUKOBBIX U3MepeHM i

HauMeHOBaHNe H3MepeHns | OnrtumanbHble TPEOOBAHUS [IpenensHO HonycTHMBIC TPEOOBAHNUS
N | IIpunoxe | Ilepemen-|Pacctos | [lepuon| Bpe- | Tou- Paccros Ilepuon | Bpe- | Tounocts
HUe Hast HHE, KM Ms HOCTh HHE, KM Ms
AJIBTUMETPH A
1 | Me3omac- | Tomorpa- eyt | 2cyT 2¢cM 100 30cyT 15cyt| 10cm
mrabnas | dus
U3MEHYH- | MOPCKOH
BOCTh IIOBEPXHO
CTH
2 | Kpynno- | Tomorpa- 100 10cyt | 2cyT 2cMm 300 10cyT 10cyt| 2cm
Maciiradb | gpus
Hast MOPCKOM
U3MEHYHU- | MMOBEPXHO
BOCTh CTH
3 | Usmene- | Tomorpad 200 | >10 get| 10cyt| 1mm/ cyr| 1000 >10mer | 10cyr| Smm/
HUS us roj
YPOBHSA MOPCKOM
MOpPCKOH | MOBEPXHO
IIOBEPXHO | CTH
CTH
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HanMeHOBaHIE H3MEPCHHS | OnTuMansHbIE TPeOOBaHUS [IpenensHO HOMyCTUMBIE TPEOOBAHUS
N | IIpunoxe | Ilepemen-|Pacctos | [lepuon | Bpe- | Tou- Paccros Ilepuon | Bpe- | Tounocts
HHUE Has HHE, KM M5 HOCTh HHE, KM M5
4 | lupkynsa- | Tomorpa- 100 - - lem 500 5-10 cm
LM, bust
nepeHoc MOPCKOH
Temnna MOBEpPX-
HOCTH
COJIEHOCTD
5 | UHupkyns- | Iloepx- 200 10cyt | 10cyt| 0.1 500 10cyT 10cyr| 1 E.IL.C.
s, HOCTHast E.I1.C.
TIEPEHOC COJIEHOCTh
BOJIHBIX
Macc
CKATTEPOMETPUA
6 | Hupkyms- [Tone leyt leyr | 1-2m 100 7cyT eyt | 2Mm
IIUS, BBI3- | TIOBEPXHOC
BaHHas THOTO
BETPOM BETpa
TEMITIEPATYPA ITOBEPXHOCTU
7 | Knumatu- Temmne- 10 64 64 0.1K 300 30cyT 30cyr| 1K
YecKHe, parypa
ME30MacIll | TOBepX
TaOHbIE HOCTH
MOJIEIH
MOPCKOU JIE]]
8 | [penynpe | IIpotske lcyt 34 2% 100 lcyt 10cyt| 10%
KICHUS O | HHOCTB
COCTOSTHHH | MOPCKOT'O
MOPCKOTO | JbJa,
B/ KOHIIEHT-
parst
HIBETHOCTH OKEAHA
9 | Buoreo- Bet- 25 | lcyt leyr | 2% 100 leyT leyr | 10%
XUMHUS HOCTh

HeoO6xomuMo mog4epkHYTh, UYTO JUISi BOCCTAHOBJICHHUS U JIaJbHEHIIETO pa3BUTHS MOPCKOU
HabOmroaTenbHOM mporpaMMbel Poccun 1ocTaToOYHO HMMETh 5-6 HaydyHO-MCCIENOBATEIbCKUX CY/OB,
OCHAIICHHBIX COBPEMEHHBIMU CPEACTBAMH U3MEPEHUN U Mepeaaun HHPOpMaIuu.

B xoe BBITIONIHEHUS HAOIIOICHU B paMKax HAIMOHATBHBIX U MEXIYHAPOJHBIX MPOTPAMM MOTyYeH
OTPOMHBIA MAaCCHB JaHHBIX, KOTOPBI XpaHUTCS B MEXIyHapogHOM IIEHTpe MaHHbIX «B» mpu
BcepoccniickoM Hay4HO-MCCIEA0BATENbCKOM T'MIPOMETEOPOJIOTHUECKOM HHCTUTYTe Pocruapomera
(BHUUT MU-MLL).

K mnacrosmemy Bpemenu Bo BHUUMIMU-MILJ] nakoruensl O6omee 30 ThICSY OTYETOB 00
SKCIEAUIMAX, BBIMOJIHEHHBIX OTEYECTBEHHBIMH HAay4YHO-HCCIEAOBATEIbCKUMU M OKCIEIUIIMOHHBIMU
cynamu B 1885-2000 ronax, BKItOHarolie 6oiee 3 MIIH. OKeaHOrpaUUYeCKUX CTAHIMK, OKOJIO 6 ThICSY
MTOCTAaHOBOK aBTOHOMHBIX OYHKOBBIX CTaHIIMH W M3MEpPEHUHN TedeHui ¢ Oopra cyaHa, 6onee 380 ThicsSd
XUMHYECKHX OIPEACTICHUI 1 Pe3yabTaThl APYTUX BUIOB HAOIIOICHUH.

Oxkeanorpaduyeckumu opranuzamusiMu  Pocruapomera (I'ocymapcTBeHHBI OKeaHOTpapUUISCKUN
uHCTUTYT - 'OMH, ApkTnuecknii 1 AHTapKTUYECKUI HAaydyHO-UCCIEeN0BaTeNbCckuil HHCTUTYT - AAHUU,
JlanpHEBOCTOUHBIN THApOMeTeoposiorndeckuii nHCTUTYT — JIBHUI'MU), Akagemun Hayxk (MO PAH,
TOU ABO PAH, MMBU PAH, MBEM JIBO PAH wu ap.), I'ockompribonoserea (BHUPO, TUHPO,
[TMHPO, A3HUPX, AtnantHUPO u np.), BM® (I'OCHUHI'M) ¢ ucnomnb3oBanueM HHPOPMAIINH,
MOJIYYEHHOM B MOPCKHUX 3KCHEIUIMAX, BBINYIIEHbl M IIHPOKO MCIOIB3YIOTCS B MPOU3BOACTBEHHOM
NEeSTeIbHOCTH OpraHu3alfil pa3iNYHbIX MHHHCTEPCTB U BEAOMCTB MJISl MPUHATUS YIPaBIEHYECKUX
pelIeHn CTpaBOYHbIE TTOCOOWS, aT/IaChl OKEaHOTpahUUECKUX XapaKTePUCTHK, MOHOTpa(uH MO KINMATy
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u pexxuMy mMopert Poccun u MupoBoro oxeana, €KeroAHbIX JaHHBIX O PEKUME U Ka4eCTBE BOJ MOpEH U
MOPCKHUX YCThEB PeK, TAOIUI IPUIUBOB, ATJIACHI JEIOBBIX YCIOBUN U T.1.

HaGmonaTenpHbie cUCTEMBl SIBIAIOTCS (YHAAMEHTOM JIFOOOW H3MEPHUTEIbHO-UH(OPMAIMOHHON
cucreMbl, 0e3 KOTOpPOH HE MOTryT CYIIECTBOBaTb BCE OCTAJIbHBIE €€ KOMIIOHEHTHI, IO3TOMY Ha
BOCCTAHOBJICHHE U pa3BUTHE MOPCKHX HaOmogaTeNbHbIX cucTeM Poccun cremyer oOpaTHThH
[IEPBOCTENIEHHOE BHUMAaHUE.

OcHOBOI MOPCKO# HaOIIOATEIHFHOM CUCTEMBI POCCHMU MOXET CTaTh MOPCKasi HaOIrOAaTeIbHAS CETh
PocrunpomMera, BocCTaHOBJICHHAs: HAa HOBBIX MPHUHLUIAX, 00ECIIECUNBAIONINX KOMITJICKCHBII MOHUTOPUHT
MIPOLIECCOB B BOJIE, BO3/IyX€ U HA MOPCKOM JIHE U paboTaromias Ha €IMHON HOPMaTUBHO-TIPABOBOM 0ase U
YHU(UIMPOBAaHHONH METPOJIOTUU CPEACTB HU3MEpPEHHH, O0ECHEeYeHHBIX IOBEPOYHO-TAPUPOBOUYHBIMU
CpelCTBaMHU, NMOJAECPKUBAEMAs B TEMATHYECKUX JKCIEAUIMAX BCEX MUHUCTEPCTB M BEIOMCTB, BEIYIIUX
9KCIIEUIIMOHHBIE HCCIIeI0BaHUs B MUPOBOM OKEaHe.

B mnane co3nmaHuss MHOTOYPOBEHHOW MHOTOMPO(MIBHOW MOPCKOM HAOMIOAATEIbHOW CHCTEMBI
Poccun, ¢QyHKUIMOHMpYIOIIEH HAa OCHOBE KOHTAKTHBIX M JTUCTAHIIMOHHBIX, BKJIIOYAs CIYTHUKOBBIC U
aKyCTHMYECKHE CpEeICTBAa M3MEpEeHUi, Obula MpOBeJeHa OIEHKAa COCTOSIHMSI W HaMEYeHbl MYyTH
ONITUMH3AIMA MOPCKOW HAOIIOAATENbHON U TEIEKYMMYHHUKAIIMOHHON cucteM Poccun. Hameuens! mytu
peannzanuy HAOMIOACHUH HAa BEKOBBIX M CTaHJAPTHBIX OKeaHOrpaUyecKuX pa3pe3ax, aBTOHOMHBIX
OyMKOBBIX CTaHIUSAX, ApU(TEpax W IMOJUTOHAX OTKPBITOTO MOPS, B MPHUOPEKHBIX 30HAX U MOPCKHUX
YCTBEBBIX 00JIACTSX.

Ha ocHoBe aHanmM3a COCTOSHHA MOpPCKOW HaOmionaTenpHOW cucTteMbl Poccunm B HOBOW
reOrNOoJIMTUYECKON O0OCTaHOBKE OIICHEHbI NEPCIEKTHBHBIE CPEJCTBA H3MEPEHH, YCTaHOBJCHHbIE Ha
pa3NUYHBIX HaOMIONATEeNbHBIX IUIaTGOopMax HAa3eMHOrO0 M KOcMHYeckoro OazupoBaHus. CrienaH BBIBOJ,
YTO KOHIIEMIMs pa3BUTHS MOPCKON HaOIrofaTtenbHOM cuctembl Poccum, Kak OCHOBa M3MEpPUTENBHO-
MH(POPMAIIMOHHON CHCTEMBI O COCTOSSHMM MHUpPOBOrO OKeaHa, JOJKHA CTPOMTHCA Ha CIEIYIOLINX
OCHOBHBIX TPUHIUIIAX:

® CO37aHHE ONTHMHU3UPOBAHHON CETH PEryJIApPHBIX KOHTAaKTHBIX HaOJIONEHUI 3a COCTOSTHHEM
MupoBoro okeaHa ¢ UCII0JIb30BAHUEM MEPCIIEKTUBHBIX CPEACTB U3MEPEHUH B KAUECTBE MOJCIYTHUKOBBIX
CHCTEM, MHTETPUPOBAHHBIX B MEXJyHApOJHbIE HAOIIOAAaTEeIbHbIE CUCTEMBI U B [ 7100albHYIO cUCTEMY
TEJICKOMMYHUKALIH;

® IIIMPOKOTO PAa3BUTHUS CIYTHUKOBBIX HAOJIOJATENIbHBIX CHUCTEM 3a OKeaHOM, aTMocdepoil u
KOHTMHEHTAaMH, CONPSHKEHHBIX C KOHTAKTHBIMH CPEICTBAMHU HaOIIOICHUH;

® pa3BUTHS MHTEPAKTUBHBIX CHCTEM 00pabOTKH HWHGOpPMALWU, TOJYYEHHOW C PpPa3InYHbIX
Ha0JI01aTeNbHBIX TIATGOPM, HA OCHOBE THAPOJAMHAMUYECKUX M JUHAMUKO-CTOXACTHUECKHUX METO]IOB
pacuera noJjei B IIaHe peain3aluy Te3uca 00 HHHOPMAIIMOHHOM €IMHCTBE TEOPUU U SKCIIEPUMEHTA.

OTH [OpHUHIMIBL TOJOXKEHBl B OCHOBY HAllMOHAJBbHOIO BAapHaHTA PAa3BUTHS  MOPCKOU
HaOIIOIAaTENBHOM cucTeEMBI Poccun.

[IpeanonaraeTcss OpUEHTUPOBATHCS HA CIYTHUKOBBIE W3MEPUTEIBHBIE CHCTEMBI U COBPEMEHHBIE
KOHTAaKTHble cpeacTBa u3MepeHuil: STD-30HIBI, 3asKOpeHHbIE, HbBIpAOMUME Oyu u  ApUPTEPHI,
aKyCTHYECKHE U3MEPUTENN TeUEHHI, METO/Ibl aKyCTHUECKONH TOMOrpapuu U TEPMOMETPHUH, ¢ Niepeaaden
nH(pOpMAIIUU IO CITYTHUKOBBIM KaHaJIaM CBsI3U B [ 100aJIbHYIO CETh TEIEKOMMYHHKAITHA.

Mopckrue U OKEeaHCKHE SKCIEIUIUU IOHKHBI HUMETh O€3yCIOBHYIO MOAJNEPKKY CITyTHHKOBBIX
HAOJIOAATENbHBIX CUCTEM M WHTEPAKTHBHBIX CHCTEM 0O0paboTKM MH(OpMAIUHU Ui paboT B pexuMme
YIPaBISIEMOT0 YKCIIEPUMEHTA.

KonTakTHbIE cpeacTBa M3MepeHH (YHKIMOHATIBHO HEOOXOAMMO MPUMEHSATh B MOHHTOPUHIE Kak
MOJICIIyTHUKOBBIE HAONIOJEHUSI, HEOOXOAMMBbIE [JIi YTOYHEHHUS CIYTHUKOBOM UHpoOpManmuu U
pacmpoBKU JaHHBIX 10 IPOCTPAHCTBY M BPEMEHH.

JIoIDKHBI OBITH CO3/IaHBI METOIBI 00paOOTKK MHGOPMAITUH JIJIT BOCCTAHOBJICHHSI TTOJICH B 00J1aCTSX,
HEJOCTYNHbBIX KOHTAaKTHbIM M JMCTAaHIMOHHBIM H3MEPEHUSM C NOMOUIbIO JTMHAMUKO-CTOXACTUYECKUX
MaTeMaTHYECKUX MOJENIEH Ha OCHOBE MHTEPAKTUBHBIX KOMIIBIOTEPHBIX CUCTEM.

HeobxonmuMo mpoBECTH ONTUMHU3AIMIO U BOCCTAHOBICHHE HA HOBOW TEXHOJOTHYECKOW OCHOBE,
BKJIIOYAIOIIEH KOHTAKTHBIE M  JHUCTAHIIMOHHBIE METOJAbl, CHUCTEMATHYECKHE JKCIECIULIHOHHBIE
HCCIIEIOBaHMs Ha BEKOBBIX U CTaHAAPTHBIX pa3pesax u cetu OI'CH.

CpenctBa n3mMepeHuil JOKHBI OBITh OPUEHTUPOBAHBI HA aBTOMATHUYECKYIO Mepefady HHPopMaIuu
M0 KOCMHUYECKHM, paJauo W Telne(OHHBIM KaHalaM CBS3HM, CONPSDKEHHBIM C  almapaTypoi
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aBTOMAaTHU3WpOBaHHOW cucteMbl mnepemaun naHHBIX (ACIIHA) Pocrumpomera, cucremamu cOopa
uHpopmanuu:  «TpancrioptHas  koprmopatuBHast — kommblotepHas cetb  (TKKC) MEKOMy,
IUPKYISIIMOHHOTO pacnpocTpaneHus: nHpopmanuu «TB-unpopm-MeTreo», ceTh 3IEKTPOHHOW TMOUTHI
(OI1) UHTEPHET.

Cucrema MOHMUTOpPHMHra JOJDKHA peaqu30BaTh MPUHIMI KOMIUIEKCHOCTH HaOJMIOJeHUM 3a
¢u3nyeckuMu, OMONOTUYECKMMU M XUMHUYECKMMH MapamMeTpamMu MoOpckoi  cpeabl. CeThb MYHKTOB
HaOJIO/IEHUH 3a 3arpsS3HEHHEM MOPCKHUX BOJ M JIOHHBIX OTJIOXEHHH JOKHA OBITh NMpeAaHa3HaueHa JUIs
IIOJIy4YEHUS TAHHBIX O XMMUYECKOM COCTaBE€ U 3arps3HEHUU BOJ U TOHHBIX OCAJKOB MOpEH U OKEaHOB I10
XUMHYECKUM U OMOJOTHYECKUM MOKa3aTeNsIM.

Mopckue 1 peiI0BbIe FKCIeTUITUOHHBIE Pa0OTHI JOJKHBI OBITH OPUEHTHPOBAHBI, B IIEPBYIO OUEPEb,
Ha BOCCTaHOBJICHHE PETYJSpPHBIX HAONIOJIEHUH Ha BEKOBBIX M CTAaHAAPTHBIX pa3pe3ax, a Takxke Ha
craniusax OI'CH c¢ BHeapeHMeM METOMOB CIYTHUKOBOTO CONPOBOXACHHUS SKCIEAUIIMOHHBIX pPadoT,
ONTUYECKUX M AaKyCTUYECKUX M3MEPEHHH Ha OCHOBE HOBBIX TEXHOJOTHM, HCIOJIb3YIONUX
MHTEPAKTHUBHBIE METOJbl 00pabOTKM HWHGOpPMAIMM, TOJYYEHHOH C pa3IMyYHBIX HaOIIOAATENbHbBIX
mathopm.

[Ton u3MepuTENbHO-MH(POPMALIMOHHOW CHUCTEMOW B IIMPOKOM CMBICIE MOHMMAETCS COBOKYITHOCTD
B3aUMOJICHCTBYIOIIUX JJIEMEHTOB CUCTEMBbI TIEPBUYHOM (TTOTyUYEHHE) U CHCTEMBI BTOpUYHOM (00paboTKa)
uHbOpMalUY, OPTraHU30BAHHOM HAa OCHOBE OJHOPOJHBIX HOCHUTENEH W3MEPUTENbHBIX CpPEICTB,
Ha3bIBaCMbIX TIATHOPMON HAOTIOICHUS.

Hcxons u3 3TOro omnpeneneHusi, Heo0X0AUMO OPUEHTHUPOBATHCS Ha CIENyIoNIue HaOIoaTelbHbIe
maThOpPMBI (CHCTEMBI), KaXaas U3 KOTOPBIX CTPYKTYPHO MOXET OBITh 000C00JI€HA B COOTBETCTBYIOIIYIO
MH(POPMALIMOHHYIO ITOACUCTEMY:

® cucTeMa MOPCKUX OEperoBbIX M YCThEBBIX HAONIOACHMI, BKIIOUaromias OEperoBble M YCTHEBBIC
CTaHIIMM U TIOCTHI, a TAKXkKe peiiioBble HaOII0ICHNUS;

® cHCTeMa CYIOBBIX HAOJIOJICHHUH, KaK COBOKYITHOCTh SKCIIEAMIIMOHHBIX M MOMYTHBIX HAOIIOJCHUN
OTKPBITOTO MOPsI, a TAK)KE T0OPOBOILHBIX HAOIIOAATEIICH;

® cuCTeMa NOJY4YEeHHUs CIIyTHUKOBOM MH(opMaIum;

e cucteMa TNOJNy4YeHHs UHPOpPMALMU C AaBTOHOMHBIX OYHKOBBIX CTaHIMHA (3aSKOPEHHBIX,
Apeiyonmx, HeIPSIOINX );

® CHUCTEMbI MOJyYeHUs] HHPOPMAIIUU IO METEOPOJIOTHUH, ADPOJIOTUH, TeTNOPHU3UKE, OKeaHOTpapUH C
MTOMOMUIBIO JTUJIAPOB, PATUOIOKAMOHHBIX U aKyCTHUECKHUX METOIOB.

B HEKOTOpBIX Citydasix, KOTJa ONpeaeIeHHOMY 3JIEMEHTY HaOJI0AeHUs pHUaaeTcs 0co0oe 3HaueHue
[0 KOHTPOJIIO 32 €ro M3MEHEHHEM, Ha €ro OCHOBE OpPraHM3yeTCs CTal[MOHApHAs CeTh HAOMIOJEHUN U
COOTBETCTBYIOIIasl TOJACUCTeMa HaOMIoleHui, Hampumep, miaargopma OeperoBbix HaOIIOACHUN 3a
YPOBHEM MODs, CETh BEKOBBIX CYJIOBBIX THAPOJIOTHYECKUX HaOmoneHud u cranmuii OI'CH 1o
3arps3HEHUIO, HAONIOJCHHUS 32 YPOBHEM MOpPS C MCIOJIB30BAaHMEM CITyTHHKOBBIX CHCTEM U METO/IOB
CITyTHUKOBOM T'€O/IC3UH.

Mopckue HayuyHble skcnemunuu Pocruapomera, apyrux BeaoMcTB u PAH  1omkHBI  OBITH
OpUEHTHPOBAaHbl B TMEPBYIO OYepelb Ha BOCCTAHOBJIICHHE PETYJSPHBIX HAOMIOJEHUN Ha BEKOBBIX H
CTaHJIApTHBIX pa3pe3ax, a Takke Ha craHuuax OI'CH c¢ BHeagpeHHeM METOJOB CIIYTHHUKOBOTO
COIPOBOXACHUSI SKCIIETUIIMOHHBIX Pa0OT, ONTUYECKUX U aKyCTUYECKHUX HM3MEPEHUN Ha OCHOBE HOBBIX
TEXHOJIOTHH.

CeTh BEKOBBIX M CTaHAAPTHBIX pa3pe30B M MOPSAIAOK pabOThl Ha HEW OmpenereHbl HOPMATHBHO-
METOAMYECKUMH JOKYMEHTaMH. OTH JOKYMEHTBHl JOJDKHBI OBITh YTOYHEHBI M J0paboTaHbl B
COOTBETCTBUH C HOBBIMU TPEOOBaHUSIMHU.

OObexTOM HccrnenoBaHuil sBisieTcss MHUpPOBOM OKeaH, BKIIIOYAIOIIMN BHYTPEHHUE U OKpaWHHBIC
MOps, IPUOPEKHBIE TEPPUTOPHUH, YCThEBbIE 00JIaCTH peK, APKTUKY U AHTapKTHUKY, a TaKkxke aTMocdepy,
Tponocepy u cTpatochepy HaJy MOPCKMMHU OacceiiHaMu 1 MOPCKOE JTHO.

Mertoapl uccaea0oBaHUN ONPENETAIOTCS HEOOXOAMMOCTHIO TTOTYICHHS PETYISIPHON M SITH30IMYECKON
OKEaHOJIOTMYECKOM, BKIIIOUYasi THAPOMETEOPOJIOTNYECKYI0, THAPOXUMHUYECKYIO, B TOM YHCIIE 3arpA3HEHMS,
reopu3NUECcKyt0, Te0JIOTHYECKYI0 M THIPOOHOIOTHIECKYIO HH(POpMAIIHIO.

OxeaHorpauueckue, MOPCKHE METEOPOJIOTUYECKHE, a’pPOJIOTHYECKHE, Teo(U3NYecKHe M
remmo(pu3nyeckue W3MEPEeHHs] JOJDKHBI MPOBOJMTHCS C JIIOOBIX HAOMIOMATENBHBIX — IIaThOpM
KOHTAKTHBIMH, JTUCTAHUMOHHBIMA M MHBIMH METOAAMHU B MPHUOPEKHON 30HE MOpEHl WU MOPCKHX YCTHEB
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peK, Ha KOHTHHEHTAIbHOM IIeib(e, B TEPPUTOPUATBHBIX BOAAX M HCKIIOYUTEIHHONH SKOHOMHYECKOU
30He Poccuiickorn @enepanny, B OTKPBITBIX pallOHAX OKEaHOB M MOPEH, HA OCHOBAHUM METOAMYECKUX
PykoBoacTt, HacraBnennii m Meroguueckux ykazaHuii Pocrumpomera, cornmacoBanubix ¢ PAH, MIIP,
I'ockompsIO00BCcTBa, BM® U arTecTOBaHHBIX B COOTBETCTBUU C MEXKIYHAapOJHBIMH HOPMaMH U
IIPaBUJIAMH.

JU1st OCyIIECTBIIEHUS! KOHTAaKTHBIX M3MEPEHHH B MHpPOBOM OKeaHE IIPEAINOJIaracrcs Mepexol] Ha
HOBYIO cTpaTteruro mnposencHus HUP, cBA3aHHYIO ¢ HCIIOJNB30BAHMEM IOJTOBPEMEHHBIX 3aIKOPEHHBIX
OyHMKOBBIX CTAaHLIUHU, IPUPTEPHBIX THIAPOMETCTAHIMH U paboToii ¢ STD-30H1aMu Ha X0y Cy/IHA, a TaKKe
BBITIOJHEHUE MTOACITYTHUKOBBIX IIOJMTOHOB B KJIFOUEBBIX pailloHaXx MUpPOBOro okeaHa.

BaxxupiM koMmioHeHTOM Mopckoii HabmogarensHoi cuctembl Poccun B XX1 Beke OMKHBI OBITh
JUCTAHLIIMOHHBIE METOJBI U3MEPEHHUS MOJICH: CIyTHUKOBBIC, JUAAPHBIE, PAIHOIOKALMOHHBIE U MOPCKHE
aKyCTHYECKHUE CHUCTEMbI, a TaKXe KOHTAKTHBIE CPEICTBAa M3MEPEHUN B BUIEC ABTOHOMHBIX OYHKOBBIX
cTaHIUi, ApudTepoB (MOBEPXHOCTHBIX, HBIPSIONINX U HEUTPATHHOU IJIABYYECTH ).

AmnmapaTtypa, yCTAHOBJICHHAas Ha CIYTHHKax, IO3BOJIET TMOJIydaTh HMH(OPMAIMI0O O MOPCKHX
napamMeTpax B peaJbHOM MacliTabe BpEeMEHM: TeMIleparypa IIOBEpXHOCTH OKEaHa, BOJIHBI,
MIPUITOBEPXHOCTHBIM BETEp, I[BET OKeaHa M JICJAOBBIC YCIOBUA. YKa3zaHHBbIE MapaMeTpbl MOTYT OBITh
MOJTyYEHBI C IOMOILBIO CIEAYIOLINX CITyTHUKOBBIX IPUOOPOB:

memnepamypa no8epxXHOCmu okeand - UH(PppaKpacHbId pagroOMeETp;

monozpagus MOpPCKOU NOBEPXHOCMU - ATIBTUMETP;

80JIHbL - ATBTUMETP U PAIHOJIOKATOP ¢ CHHTE3UpoBaHHOH anepTypoii (PCA)

eemep - CKaTTEPOMETD;

LIBET OKeaHa - CKaHEPBI C BBICOKUM CIIEKTPAIbHBIM Pa3pELICHUEM;

CKOpOCmb 6empa y N08epXHOCMU - PAIHOIIOKATOP ¢ peasibHOM anepTypoit (PPA)

J1e008ble YCl08Us - PATUOIIOKaTOp C CUHTe3upoBaHHOU anepTypoit (PCA).

BaxkHast posib CIyTHHUKOB 3aKJIFOYAETCs B TIepenade HMHQOpPMALUU OT TIITyOOKOBOJHBIX
OKEaHOJIOTMYECKUX CHCTEM IO aKyCTHUYECKOMY M CIyTHMKOBOMY KaHajaM CBSI3U, HHTEIPUPOBAHHBIM B
robanpHyto cuctemy TesekommyHukauu (I'CT) u INTERNET.

VYnpaBieHue NaHHBIMHU, MOJYYCHHBIMH C Pa3IMYHBIX HAONMIOJATENbHBIX IIATPOPM, MX CHHTE3 C
LEJBI0 pacIIUpeHuss 00bEMOB HMH(MOPMALMU B HENOCTYNHBIX Ul M3MEPEHHUH paloHax, IOJIKHO
OCYILIECTBISATHCSI B PETHOHANBHBIX IIEHTPax cOOpa MH(POPMALUMU WM HAa KPYMHOTOHHAXHBIX Cylax Ha
OCHOBE MHTEPAKTHUBHBIX CHCTEM COMPOBOXKIECHUS KOMIUIEKCHOIO MOHMTOPUHIA U CO3/IaHUs NTPOOJIEMHO-
OpPHEHTUPOBAaHHBIX 0a3 uHpopmanuu. CoOBpeMEHHbIE TEXHOJIOTMM MOHHUTOPHHIAa OKEaHa MOXKHO C
YCIIEXOM HCIIOJIb30BaTh JJIsl PEIICHUs NMPHUKIAJHBIX 3ajad B 00JACTH IOMCKa OMOpEcypcoB OKeaHa U
obecriedeHrs: 6€30MaCHOCTH MOPETIIIaBAHMS.

I'nasa 4. IloaroroBka Kk 3KCHeIMIMOHHOMY peiicy.
IlnanupoBanue, opranusaunusi pador B peiice.

4.1 IToozomoeka K IKCneOUUUOHHOMY Pelicy

[ToaroroBuTenbHBIE paOOTHI K SKCIEAULMOHHOMY PEICY BKIIIOYAIOT:

1. odopmiienue 3as1BKU Ha peiic,

2. COCTaBJICHME MPOTrPpaMMbl U IUIAHA Peica, YETKO OTpaKalollUX IeJIb MCCICIOBAHUN B JaHHOM
peiice u mpemnoiaraeMpie pe3yibTaThl;

3. COCTaBJICHHE TIepeYHs MPUOOPOB, OOOPYMOBAHMS, PACXOJHBIX M OJAHKOBBIX MaTEPHAIIOB,
HEOOXOIUMBIX JJIsl BBIMIOJTHEHUS TPOTPAMMBI paboT, ¥ IOCTaBKU YKa3aHHOTO Ha CY/THO;

4. pa3menienre 000opya0BaHus, TPUOOPOB U MHCTPYMEHTOB B TIOMEIICHHIX U Ha Maay0ax CyHa;

5. MpOBEpPKY UCIPABHOCTH OOOPYIOBAHHUS M MPHUOOPOB U, B clydyae HEOOXOTUMOCTH, PEMOHTA WM
3aMEHBI UX;

6. opranuzanuio OOECTeueHUsl CyJHa MPOTHO3aMHU IMOTOMABI, IITOPMOBBEIMHU MPEIYIPEKACHUIMUA H
CUHOINITUYECKUMU KOHCYJIbTALUSIMU;

7. pactipeienieHUe TUYHOTO COCTaBa MO OTPSIIaM U BaXTaM;
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8. TpoOHBIN (HUCIIBITATEIbHBINA) BBIXOJ B MOpe (Tepen IIUTEIbHBIMH peiicaMu Tocie OOJNBIIOro
PEMOHTa, YCTAaHOBKM HOBOTO OOOpYJOBaHHS WJIM Ha HOBOM CYyJHE) U TpoBeneHUs |—2 MpoOHBIX
CTaHINH.

"

el

. TRNRETE R emEi .j.

Xt lm -

Puc.4.1 HayuHo-3KCIIe AUIIMOHHHOE CYIHO «AKaleMHUK TpenHuKoBy

4.2 Cocmagnenue npozpammol u naana peiica

PeiicoBble TporpaMMbl W IUIaH COCTABISIOTCS —YYPEKICHHEM — BIAJENbIEM Hay4dHO-
HCCIIEJ0BATEIbCKOTO Cy/THA.

B nporpammMe yka3bIBaloT 1IeJb U 3aJa4dl peiica, palloH paboT, pacroloKEeHUEe OKeaHOTpapHUSCKUX
pa3pe30B U BU/IBI HAOTIOICHUH, KOOPANHATHI TOCTAHOBOK OYHKOBBIX CTAaHIIMK M MX NMPOJOJDKUTEIFHOCTD,
CPOKH M METOJIMKY HaOJIOJICHHIA, a TAK)KE CTEeIIeHb 00pabOTKM MaTepHaoB HAOIIOCHUN, CPOKH U 00BEM
OlepaTHBHOW MH(pOpPMaINH, TIepeaaBaeMoii B Oeperossie eHTpHI. [IporpaMMa nomKHA UMETh SKOHOMU-
YeCKHUil pa3zies, B KOTOPOM JaeTCs pacueT CTOMMOCTH BCEX 3aTpaT Ha MPOBEACHUE pelica.

Ha ocHOBaHMM mporpamMMbl peiica cocTaBiseTcs IUIaH padOT, B KOTOPOM JAlOTCS HadajbHBIE U
KOHEYHbIC KOOpJAWHATHI pa3pe30oB, PpACCTOSHUS MEXKAY CTaHIUSIMU (MM KOOPIMHATBI  BCEX
OKeaHOTrpapUYECKUX CTAHIIWI ), OCIEAOBATEIbHOCTh BHIIIOJIHEHHS Pa3pe3oB, 3aTPaThl BpEMEHH B CyTKaX
[0 OTHENBHBIM pa3pe3aM, dTalaM M BCEro peiica. B 3aBUCHMOCTH OT TNpeaBapUTEIBHOTO aHAIN3a
MaTepUaJioB MPOBEICHHBIX HAOIIOJICHUH TUTaH HEKOTOPBIX BHIOB pa0OT MOXKET OBITh YTOYHEH BO BpEMs
perica.

VYcranaBnuBaroT: 1) BpeMsi pabOThI HA CTaHIUSX, 2) BpeMs, 3aTpayrBacMoe Ha MEPEXO0.Ibl, 3) BpeMsl
Ha 3aXO7bI B TOPTHI JJIS TOTIOJTHEHNUS 3aI1acoB BOJBI M TOIUINBA, 4) IITOPMOBOM 3amac BPEMEHH.

Bpemsi paboThl Ha CTaHIMAX 3aBUCHT OT TJYOMHBI, O KOTOPOH BBIMOJHSIOTCS CTaHIIMM, YUCIA
TOPU30HTOB, BO3MOXXHOCTH OJHOBPEMEHHOTO TPOBEICHHS PA3IWYHBIX BUIOB HaOMIOAeHUH (Hampumep:
O0aToMeTpHH, 30HIUPOBAHUS, B3STHE MIPOO TPyHTA, BOIHOTPAapHBIX H3MEPEHUid, cOOp (HUTO- U 300TUIaHK-
TOHA U JIP.) ¥ KCTIOJIE3YEeMOT0 000PyTI0BaHHUSI.

[Tpu pacueTe X00BOr0 BPEMEHHU yYHTHIBACTCS BpeMs, HEOOXOMMOE Ha Mepexo bl 3 0a3bl B pailoH
paboT 1 0OpaTHO, BpeMs Ha Hepexo/bl MEX/y CTAaHIMSAMH M BpeMs Ha 3aXO0Jbl B IPOMEKYTOUHBIC 0a3bl
JUI TIOTIOJTHEHUWSI 3amacoB BOJBI M TOIUIMBA. [IpOJOIDKHTENEHOCTh JTAllOB peica IUIAaHUPYeTCs B
3aBUCHMOCTH OT aBTOHOMHOCTH CY/IHA ITO 3aliacaM TOIUIMBA M BOJBI (3Tall — BpeMs MEXIY 3aX0/aMH B
0a3pl). B mpuiokeHHM JalOTCA yKazaHWS K pacyeTy MPOJOJDKHTENBHOCTH pelca ¢  ydeToM
BETPOBOJTHOBBIX YCIIOBHIA.

[ITopMoBoit 3amac (pe3epB) BpEeMEHH 3aBHCUT OT pailoHa padOT, BpPEeMEHH ToJa, THMA |
BOJIOM3MEIeHHs cyaHa. [Ipy muiaHMpOBaHMM YYHMTHIBAIOTCSI BEPOSTHBIE METEOPOJIOTHYECKHE YCIOBUS B
palioHe TIaBaHus IS JaHHOTO CE30HA roja.
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IIpy nnaHMpoOBaHMM IITOPMOBOIO 3allaca BPEMEHU YUUTBIBAIOTCS:

1) BepoATHBIE METEOPOJOTUUYECKUE YCIOBUS (CHUJIa BETPA U CTENIEHb BOJHEHUS) B paliOHE IJIaBaHUs
IUI K&KJOTO Ce30Ha TOAa;

2) moTepu CKOPOCTH XOJa JAHHOTO THUIA CYAOB B 3aBHCUMOCTH OT CHJIbI BETpa, HANPaBJICHUS H
CTCIICHHU BOJTHCHMS,

3) BO3MOXKHOCTH IMPOBEICHUS OKEaHOTpaUUeCKMX padOT C JAHHOTO THUIA CyJHAa B IITOPMOBBIX
YCIIOBUSX;

4) mapycHOCTB Cy/IHA, KOTOpasi IPU CHJIBHBIX BETPax MPHBOAUT K YBEIIMYCHHIO YIiIa HAKJIOHA TPOCa,
YTO yBEJINYMBACT 3aTPAThl BDEMEHH HA BBINIOJHEHUE CTAHIIUN.

B cpennem mropmoBoii 3anac miaanupyetcs ot 10 go 15% ot oOuieil npoJomKUTEIBHOCTH pelica.
Jl1s TOYHOTO IUTAHUPOBaHMS HEOOXOIMMO MMETh JIaHHBIE 3aTpaT BPEMEHH IPHU PA3JIUYHBIX MOTOJHBIX
YCIIOBHSIX, JJISI PA3HBIX TUIOB CYJOB. DTHU JaHHbIE MOTYT OBITh IOJIyUY€HBI ITyTEM aHaIN3a HECKOJIbKUX
IIPEABIAYIINX PEHCOB, IPOBEICHHBIX B PA3JINYHBIC CE30HBI TOJA.

B pe3ynbrare pacuera BpeMEHHU YTOUYHSIOT NPOTSKEHHOCTh pa3pe30B, YUCIO CTAaHIMK Ha pa3pe3ax u
B KOHEYHOM UTOTE MPOJOJDKUTENBHOCTh OTACIIBHBIX TAIOB U BCETO peiica.

K pelicoBoii mporpamme O0/DKHA OBITH HPUIIOKEHA CXEMa PACHOJOXKEHHS Pa3pe3oB, CTAHIMUN U
CIIMCOK KOOPJMHAT.

4.3 Obecneuenue peiica 060pyoosanuem, NpuGOPAMU U PACXOOHBIMU MAMEPUATIAMU

KonnuecTtBo 1 HaumMeHOBaHHE 00OPYIOBaHMs, MPUOOPOB U PACXOIHBIX MaTEpHaOB, HEOOXOAMMOE
Uit 00ecrievYeHUs BBIMOJTHEHHS MPOrpaMMBI  peiica, TOAOMpaloTCs B COOTBETCTBHH C IUIAHOM
MPEJCTOSAIIETO peiica.

Kpome paboyero xomriuiekra o0OpynoBaHHS U MPUOOPOB, HEOOXOAUMO MMETh Ha CyIHE IOJIHBII
KOMIUIGKT 3amacHoro oOOpyIOBaHWS U MPUOOPOB, 3allacHBIX YacTeH, JJIEKTPUYECKUX OaTapei,
KOHTPOJIbHO-U3MEPHUTEIHHBIX IPUOOPOB U UHCTPYMEHTOB.

Hanbomnee wacTto BBIXOAST W3 CTPOSI TEPMOMETPHI, TEPMOIITYOOMEpHI, OIOPETKH, MHUIICTKH,
W3HAIITMBACTCS U TEPSAETCS TPOC, MPOTAYMBAIOTCS IIKUBHI OJIOK-CYETUYUKOB, TEPSIFOTCS KOHIIEBBIE TPY3bI U
MOCBUTbHBIE TPY3HUKH.

C BHegpeHHEM B IMPAKTUKY OKEaHOTpapHUuecKuX paboT OONBIIOr0 KOJHYECTBA DJICKTPO- H
paZoOM3MEpPHUTENIbHOI anmaparypsl B pelice He0OXOAUMO UMETh KOMIUIEKT KOHTPOJIbHO-U3MEPHUTEIbHBIX
npuOOpOB, MOMYyJIEeH, HYKHbIE HOMUHAJBl COMPOTHUBICHUNA M KOHJIEHCATOPOB, MOHTa)XKHBIC MPOBOJAA U
kabenu. Xumudyeckue U (pOTOPEaKTUBBI OEPYTCS B PEiC B KOJWYECTBE, MpEBHIMIaronieM HopMy Ha 10-
15%.

[Ipu mombope m monydeHHH OOOpPYAOBaHHS, MPHOOPOB, PACXOMHBIX MATEPUATIOB W PEAKTHUBOB
HE00X0/MMO Ha MeCTe MPOBEPUTh KOMIUIEKTHOCTb, BHEIIHIOI COXPAaHHOCTb, HAJMYUE CBUICTEIHCTB O
TapupOBKE U TOBEPKE (CEPTHUPHUKATOB), ONMMUCAHUMN, ITACTIOPTOB, a €CIIM BO3MOXHO, TO MCIBITATh MPUOOPHI
B pabore. DTOT0o MpaBWiia CIEAyeT MPHUICPKUBATHCA MPU TMOJYYCHUU OOOPYIOBaHHS M TPHOOPOB U3
pEMOHTA.

OtoOpanHoe oOopynoBaHHe, MPHOOPHI U PACXOIHBIE MaTepUaIbl JOKHBI OBITH JOCTABICHBI Ha
CYIHO TIOJI MPUCMOTPOM OTBETCTBEHHOTO JIMIla 3a0JIarOBpEMEHHO 10 BbIXoJa B peiic. Ha cynune eme pa3s
MIPOBEPSAETCS HATMYUE U COXPAHHOCTh BCETO JOCTABICHHOTO 000PYAOBaHMUSL.

CrnenyeT MOMHHUTB, YTO OTCYTCTBHE MPUOOpa, peakTUBa U T. M., OOHApYKEHHOE MOCJe BbIXOAA B
MOpE, MOXKET MPUBECTU K BO3BPAIICHUIO CY/HA B TOPT.

4.4 Iloozomoeka obopyoosanusn u npudopoe K Had1l00eHUAM

Jlo BbIXOZa B MOpe Bce paboyee 0OOpya0oBaHUE W MPUOOPHI JOKHBI OBITh PACCTABJICHBI IO CBOUM
MOCTOSTHHBIM MECTaM M COOTBETCTBEHHO 3aKpEIUICHBL. 3amacHoe OOOpyJOBaHWE W MaTepHaibl
pa3MemIarTCs B OTACIbHBIX TOMEIIEHUSX U HAZECKHO KPETSITCS JI0 BEIXOa B MOpE.

[Tocne ycTaHOBKHM TTPOBOUTCS MPOBEPKA MPHUOOPOB U 000py10oBaHMs B paboTe. ['0TOBATCS pacTBOPHI
Y HABECKU PEAKTHBOB C TEM, YTOOBI IO BBIXOJ]a B MOPE YOSIUTHCS B UX MIPUTOJAHOCTH JIJISl pAOOTHI.

brnankoBelif MaTepmas, MOCOOMS W TAOIWIBI pa3MENIAlOTCd B PabOYMX TOMEHICHUSX TI0
MIPUHAITIC)KHOCTH.
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Oco0oe BHUMaHHE cleAyeT OOpaTHTh HAa HMCIPABHOCTH JIEOENOK, Ui 4Yero Hambosee OMBITHHIC
paOOTHUKU SKCHEAUINH, COBMECTHO C CYJOBBIMH MEXaHHWKAMH, MPOBOIAT OMPOOOBaHHE MEXaHU3MOB U
ANEKTPOOOOPYIOBAaHUS HA XOJOCTOM XOAY, @ 3aT€M U IOJ Harpy3koil. BHOBb ycTaHOBIIEHHBIE JIeOeIKH
WX He MPOBEPEHHBIE NI0J] HATPY3KOM MOCIIe 3aBOJICKOT0 PEMOHTA HElb3s CUUTATh FOTOBBIMH K peiicy.

[locne mpoBepkH HCIPaBHOCTU JiIeOETOK MPOBOAUTCA MPOBEPKAa TOJHOCTH TPOCOB (€ClIM OHHU
HaOpanbl Ha Jnebeaku panee). C TpPOCOB CHUMAETCs KOHCEPBUPYIOIIAs CMa3Ka, YYaCTKH Tpoca C
MPOP>KABEBIIUMHU TMPSAIIMHU, KaJbIIIKaMH, OCJIa0JIEHHBIMH CIUIECHAMHU BBIPYOArOTCS, a MPUTOAHBIN K
pabote Tpoc 3aHOBO cpammBaercs. [IpoBepsioT, MPOBOpPAuMBAIOTCS JM KpaH-OalKH, WCHpPABHBI JIU
OTTSKKM WJIM TOBOPOTHBIE MEXaHU3Mbl KpaH-Oanok. [IpoBepsitoT MCIpPaBHOCTh KpEIJICHUI U JieepoB
OTKMJHBIX TUIOMIAJIOK, HA/IE)KHOCTh KPETIEHHUS CTOEK, UCTIPAaBHOCTH MaTyOHOTO M 3a00pTHOTO OCBEIIEHUS
pabouux MecT.

OnHOBpEMEHHO TMPOBOAMTCSA TpPOBEpKa B paboTe NMpuOOpPOB W ammaparypbl, YCTAHOBJICHHBIX B
naboparopusix. CriocoObl TPOBEPKU MPUBOJSATCS B PYKOBOJICTBAX 0 SKCIUTyaTalluy IPHUOOPOB.

B mnpomecce MOArOTOBKM JUYHBIA COCTaB HSKCHEAWIUN 3HAKOMHUTCS C IpaBUJIAMH IO TEXHHUKE
0€30MMacHOCTH U Mepes BHIXOJAOM B MOpE MPUHUMAIOTCS 3a4eThl. [Ipu 3TOM cienyeT pyKoBOACTBOBATHCA
neiictyromumn «lIpaBuinamMu mo TeXHUKE OE30MACHOCTH MPU MPOU3BOJACTBE THAPOMETEOPOTOTUYECKIX
padoTy.

[Topsiiok MOATOTOBKM CYAOBBIX MEXaHHU3MOB, HABUTALIMOHHOTO OO0ECIEYeHHUs, MaTepHaIbHO-
TEXHUYECKOr0 CHaOXEHMsI M T. I. PErjaMeHTHUPYETCs NEHCTBYIOIIMM «YCTaBOM CIIYXObl Ha cynax
Pocrunpomerar.

4.5 Ipoonvtit (ucnvimamenvhulii) 661X00 6 MOpe

[TpoOHBI BBIXOA B MOpE MPOBOAUTCS, KaK MPaBWIIO, HA CYAaX, BHOBb OOOPYIOBaHHBIX, IMOCIE
YCTAaHOBKH HOBOTO OOOPYIOBaHMsSI W TMPHUOOPOB, a TaKKe IOCIE IMepeoOOpyNOBaHMS WM OOJBIIOTO
pemonTa. IIpoOHBIN BBIXOA B MOpe Ul UCHBITAaHHS HOBOT'O OOOPYIOBaHUS IEepea OCHOBHBIM percoM
SBIIAETCS 00s3aTeIbHBIM, HE3aBUCUMO OT JJIUTEIBHOCTH MPEACTOSIIETO peiica.

B mnpoGnom peiice mpoBepsitoTcss manmyOoHoe oOopynoBaHue (yiebenku, KpaH-Oanku, OTKUIHbIC
TJIOMIAKK, CTAaOUJIU3UPYIONINE YCTAaHOBKH, SIKOPHBIE YCTPOWCTBA W T. T1I.), paboTta Tpajos,
JHOYEprareneld, TPYHTOBBIX TPYOOK, UYBCTBUTENIbHAS K YCIOBHMSIM KauyKH ammapaTrypa, MpUOOpbI ¢
3a00pTHBIMHM JaTUYMKAMM, OIyCKaeMble Ha OOJIbIIYI0 TIIYOMHY WJIM Ha XOAY CYAHA, IPOU3BOIUTCS
mpoOHas MOCTaHOBKA OYHKOBOU CTaHIUH.

1 Oxeanorpaduueckue 5neOEIKU HCIBITHIBAIOTCA, HAUYMHAasg C MalbIX HArpy3oK, KOTOpBIE
MOCTETNICHHO JTOBOSATCA A0 OJIM3KUX K pabouuM Harpys3kam. B mporiecce ucnbITaHui IPOBEPSIOTCS:

a) HaBMBKA TPOCOB Ha OapabaH moj paboyrM HaATSKCHHUEM,

0) maBHOCTH HaOOpa Je0eaKoN CKOPOCTEH MPH MEePEKITI0YSHUN KOHTPOJLIEpa,

B) CTaOMJIBHOCTh MOIMHOCTH 3JEKTPOMOTOpa JeOeIKH TMOJ Harpy3koil MpH BceX MOJIOKEHUIX
KOHTpOJLIEpa,

T') POBHBII 0€3 PHIBKOB M OCTAHOBOK XOJI TPOCOYKJIa UMK,

1) UCTIpaBHOE JICHCTBHE MEXaHUYECKUX TOPMO30B U 3JEKTPOMArHUTHOTO TOPMO3a MOTOPA.

2. YV mnorpyxkaeMmMbpIX NpUOOPOB HCIHBITHIBAIOTCS TE€PMETUYHOCTH KOPIYCOB U HAJIEKHOCTH PabOTHI
PETUCTPUPYIOIIUX MEXaHU3MOB.

3. byn aBTOHOMHBIX CTaHIIMI MPOBEPSIOTCS HA TPY30MOABEMHOCTb.

4 . TIpoBepsieTcs cxema CBsI3H ¢ 0a30i M IPYTUMU CyAaMU SKCIIETUIIHNH.

IIpu npoBeneHHM  HCHbITaHUI  000OpyHOBaHUS U  NPUOOPOB  BBIMOJHSETCS  HECKOJIBKO
okeaHorpaduyeckux crtaHuuil. IIpomsBogurcss TpaneHue, paboTa € TPYHTOBBIMH TpyOKaMu U
JHOYEpIaTesIMU, MIAHKTOHHBIMU CeTKaMH U T. M. OCyIIecTBIsieTcs MOCTaHOBKA M CHATHE OYHKOBOM
cranuuu. IlomyTHO mpoBepsercss JsabopaTropHas anmaparypa, OpraHuzanus padoT, YTOUHSETCS
pacnpeziesieHre JIMYHOTO COCTaBa 1o OTPsAaM U BaxTaM.

OOHapy)XeHHBIE B TNPOOHOM peiice HEIOCTaTKU M HEUCIPABHOCTH YCTPAHAIOTCA B Ipolecce
MCIBITAHWN WX MO BO3BpALleHUH Ha 0a3zy.
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4.6 Jluunwlii cocmae u op2anuzayusn pabom

Komanga cymHa ¥ HayyHO-TEXHMYECKMH COCTaB OJKCHEAMIIMU BBIMONHIIOT O00IIMe 3aJayu,
MOCTaBJICHHBIE IPOTPaMMOil peiica, U MOATOMY OOBEIMHSIOTCS B €IMHBIN KOJUIEKTUB. B TeueHue peiica
NPUHATHIA Ha OJKCHEAMIIMOHHBIX Cylax TMOpPSIOK HE [OJKeH HapyllaTbCcs HU KOMaHIOW, HHU
HKCHEIUIIMOHHBIM COCTAaBOM TMPH MPOHM3BOJCTBE BCEX BUIOB PadoT.

[Ipy KOMIUIEKCHBIX OKeaHOrpaUUeCKUX HCCIEOBaHMIX, KOIJla B IporpaMMme peiica MOMHUMO
THJIPOMETEOPOJIOTHUECKUX PA0OT MMEIOTCS W Jpyrue WCCIIEAOBAaHUS, HAlpuMep, IO a’3pOJIOrHH,
reoJIOruH, 1Mo reopusrKe, THAPOXUMUH, THAPOOUOIIOTHH, SKCIIEAUIIMOHHBIA COCTAaB JIEIUTCS OOBIYHO Ha
oTpsinbl. UYuCIIO OTpSAIOB M COCTaB MX 3aBUCHUT OT 3agad U oObema palboT, HpeayCMOTPEHHBIX
porpaMMoii. B coOTBETCTBUU € UMCIOM OTPSIIOB U UX 3arpy’KEHHOCTBIO HAa BECh PEWC yCTaHABIMBAETCA
YHUCJIEHHOCTh HayYHO-TEXHUYECKOI0 COCTAaBa AKCIIEIULINH.

Hwxke Oynmer pa3ouparbcsi paboTa okeaHOrpadUyecKOro OTpsiia, B COCTaB KOTOPOTO BXOJHT
THJIPOXUMUYECKas TpyIa.

HaGmronaTenbckuii cocTaB MpH MPOIODKUTEIILHOCTH paboT B peiice 60jee CyTOK pacipeaeseTcs 1Mo
BaxTaM.

JITMTeNnbHOCTh BAaxXT HE JOJDKHA MpeBbIIaTh BOCbMHM 4YacoB. HambOosee OmarompusTHbIMH, HE
CHIDKAIOIIMMU TPYAOBOW aKTUBHOCTH M BHUMAHUS, SIBJSIFOTCSI BaXThI 110 YETHIPE Yaca uyepe3 BOCEMb, UTO
COBIAJIaeT C CyAOBbIMU BaxTamu. [Ipu OonblIux mepexomax MeXAy CTaHLIMSIMH U MPOJOJIKUTEIbLHOU
paboTe Ha HUX CMEHA BaxXT MIPOU3BOIUTCS Yepe3 OJIHY WIIM JIBE CTaHILIMHU, HO HE OoJiee ueM uepe3 CyTKH.

Ecnu pabora B pelice orpaHMYMBaeTCsl TOJIBKO HAOMIOACHUSIMH 32 TEMIIEPAaTypOil BOJIBI Ha Pa3HBIX
TOPU30HTAX, TUAPOXUMHUECKUMH M THAPOMETEOPOJIOTHYECKUMHU HAOIIOACHUSAMHU, TO TPU yJOOHOM
pPacIoJIOKEHUH JIeOeaKU, KpaH-0aIKu U CTOMKH C OaTOMETpaMu BaxTa OOBIYHO COCTOUT M3 TPEX YCIIOBEK
— JIByX OKEaHOJIOTOB M OJHOTO ruapoxumuka. Eciu B mporpamMmMe paboT MMeroTcs erie HaOmoAeH s 3a
TEUEHUSMH, BOJHEHHEM, COCTaB BaXThl yBEJMUMBAETCS 10 4—6 denmoBek. PaboTol BaxThl pyKOBOIUT
CTapIIMi BaxTbl, B OOA3aHHOCTH KOTOPOTO BXOJAT KOHTPOJIb 3a COOJIOJCHHEM YCTAHOBJICHHOTO
nopska paboThl HA CTAHIIMU U BeIEHUE 3allMCU B MATyOHOM JIMCTKE WM KypHasie HaOJt0IeHUH.

Ha Gonpmux cymax, Korjaa 3a00pTHbBIE U Jpyrue paboThl OTHOBPEMEHHO BEAYT HECKOJIBKO OTPSIOB,
1e1ecoo0pa3Ho BBIACNATh JEKYPHBIX [0 SKCHEIWLUU i1 KOOPAMHHPOBAHHUS IOCIEI0BATEIBHOCTH
pabot otpsaaoB. O0A3aHHOCTH U MpaBa JSKYPHBIX ONPENEIIIOTCS MHCTPYKIMEH, YTBep)KIaeMoi Ha peiic
HAYaJIbHUKOM 3KCIEIULIUU U KaTUTaHOM.

Ha ocHoBe myana peiica MHOT/ja MOJIE3HO COCTAaBIIATH 0ojiee JeTaabHbIE TUIAaHBI HA OTJENIbHBIC TAIIbI
peiica, B KOTOPBIX YTOUHSITh, KOT/Ia U CKOJIbKO BPEMEHH MOXKET paboTaTh KaKIblid OTPSI.

Mesx 1y npou3BOICTBOM HaOMIOeHUI U 00paboTKoii MaTepuasioB Ha [I9BM B BuJe 37EKTPOHHBIX U
OYMa)XHBIX OTYETHBIX (OPM HE JMODKHO OBITH OOJBIIOrO0 pa3pbiBa BO BpeMeHH. Bces 00paboTka
MaTepHuaioB HabmoeHuit Beaercs Ha [IDBM.

HavanpHuk oTpsaa o00si3aH OCYLIECTBIATh JIMYHBIM KOHTPOJIb 3a COOJIOACHHEM METOAUKHU
HabmoaeHuit u 00padoTku gaHHbIX Ha [I9BM Bcemu nmoapasneneHusiMu oTpsaa.

4.7 Ilopsaook nabarwoenuii Ha OKeanozpagpuuecKux CMaHyuax

PaboTel Ha okeaHorpaduyeckoi CTAaHIIMM BEAYTCA B MOPSAIKE, YCTAHOBICHHOM B COOTBETCTBHH C
porpaMMoi peiica U 00beMOM palOT pa3IMYHBIX OTPsIOB. OuepeaHOCTh 3a00pPTHBIX PadOT JOKHA
OBITh YCTaHOBJIEHA TaKUM 00pa3oM, yTOOBI Bce HAOIOACHHUS BBIMONHAJINCH ¢ HaUMEHbBIICH 3aTpaToit
BpeMeHU 0e3 BOSHUKHOBEHHS aBapHIHBIX CUTYyalMi (CLEIUICHUS U 00pbhIBa TPOCOB, MOTEPh MPUOOPOB U
T. 1.) ¥ M3JIUIIHAX MaHEBpoB cydaHa. HeoO0Xxoaumo, 4ToObI B MEpBYIO oOdepelb HPOBOIWINCH Te
HaONIOIeHUs, A1 KOTOPBIX NPUOOpPHI MMEIOT IMOJHYI0 TOTOBHOCTH K MOMEHTY OCTaHOBKH CYJHA,
HAOIOACHNST 3aHUMAIOT HAaUMEHbIIEe BpeMs, a pe3yibTaThl WX TpeOylIOT ONEepaTHBHON Mepenayu.
CrtpemiieHne 0OTHOBPEMEHHO OIYCTHUTh 3a OOPT KaK MO>KHO OOJIbIlIe MPUOOPOB, 3a4acTyl0, 3aKaHYMBAETCS
CLIETIJICHUEM TPOCOB, MOTEpEN NPUOOPOB M BPEMEHH.

Hanpumep, Ha cyane B apeiide BenyTcst HAOMIOACHUS 3a TEMIIEPATypPOl BOABI, THIAPOXUMHUUECKUMHU U
THJIPOMETEOPOIOTHIECKUMH 3JIEMEHTaMMU:

a) 3a 15—20 MuH. 10 Hayaia CTAaHIIMU C MOCTHKA MPEAYNPEKAAIOT O Havaie paboT, BaxTa BHIXOIUT
Ha pabouee MecTo;
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0) nabmromarenu Mpu HEOOXOAMMOCTH BBIBAJUBAIOT 3a OOPT OTKHIHBIC IUIOINAAKH, MPOBEPSIOT
KpEIUICHUsI U OTPaKIalollue YCTPOHCTBA IUIOIMIAJIOK, COCTOSHUE OITYyCKaeMbIX HPUOOPOB, 3arOJIHSIOT
NaxyOHBIA JIMCTOK MpPEeIBApPUTEIbHBIMU 3aMUCSIMH; THIPOXUMHUKHU TOTOBST MOCYRY AJIs MPoO, pacXoIHbIe
PEaKTUBBI, 3aMOJIHAIOT MATyOHBII TUCTOK;

B) /IO TOJHOW OCTAaHOBKHM IITYpMaH MPUBOJIUT CYJHO pabOuyMM OOpPTOM Ha BETep, HAOMIOAATENH
BBIBOJISIT KOHIIEBOH T'PY3 32 OOPT, OIYCKAIOT €ro J10 BOABI;

') TIOCJIE COOOIIEHUsI C MOCTHKA O TIIyOMHE MEeCTa M pa3pelieHus] BaXTEHHOTO INTypMaHa HadaTh
paboTy onpenesnsoT NpeaeabHbI TOPU30HT HAOIIOJCHUN, TIPOBOJAT 30HAUpoBaHue 200-MeTpOBOro CiIos
1 OTMYCKAIOT CepHUI0 0aTOMETPOB (M3MepUTeNieii) Ha HIKHUE TOPU3OHTHI,

1) ecnmi paboTa BeaeTcs ¢ ABYX JeOel0K, TO Mocje OMycKaHus TIyOOKOBOAHOM cepun 0aTOMETpPOB
(u3MepuTeseil) omycKaeTcsi cepus 0aTOMETpPOB (M3MEPHUTENEH) Ha BEPXHUE TOPH3OHTHI, OIYCKaHUE U
MOJIbEM BEpPXHEH CepuH MPOU3BOJUTCS BO BPEMs BBIIEPKKU U MPOXOXKICHHS MOCBUIBHBIX T'PY3MKOB Ha
TTyOOKOBOJIHOM CEPHH;

€) BO BpeMs BBIICPKKM BEpXHEH cepuu 0aroMeTpoB HAONIOJATENH  ONPEACISIOT IBET H
MPO3PayHOCTh BOJBI, MPOBOAAT THUIpPOMETeopojiorhdyeckue HabmoaeHuss (wnu OepyT JaHHBIE B
METEOPOJIOTUYECKOM OTpsifie); Ha BHICOKOOOPTHOM CyAHE M MpPU OOJBIION MPO3PAaYHOCTH OEJBI TUCK
OITyCKaeTcsl Ha Tpoce okeaHorpaduueckoil 1edeaku (B 3TOM ciiydae oInpeaeseHe Mpo3payHOCTH U 1IBETa
MIPOU3BOIUTCS MOCIIE MOABEMA NIEPBOI ceprn 6aTOMETPOB);

) MO MCTEYEHHHM BPEMEHM BBIJEPKKM OATOMETPOB HA TOPU30HTaX M MPOXOKJIECHUS MOCBUILHBIX
IPY3HKOB CEPUU OJHUMAIOTCS Ha OOPT; MpH MoIbeMe 6aToMeTpOB HaOII01aTeNb, CHUMAIOUIMNA TPUOOPHI
C Tpoca, JIeJlaeT MpeaBapuTeabHbIe (0€3 3amich) OTCYEThl TEPMOMETPOB U CTAaBUT OATOMETPHI B CTOMKY;
IpeIBapUTENIbHBIE OTCUETHl JAIOT IPEJACTaBIEHUE O TOM, Kak cpaboTanu NpuOOpbl JaHHOW Cepuu;
OTCYETHl TEPMOMETPOB MOCIEAHETO OATOMETpa CEpUU MPOU3BOIAT OoJiee TIIATEIBHO C TEM, YUTOOBI UMETh
TapaHTHIO B TOM, YTO NPUOOPHI JOCTHINIM 3aJaHHOU TIyOMHBI,

3) U3 YCTaHOBJIEHHBIX B CTOHKY 0aTOMETPOB BaXTEHHBIM THIPOXMMHUKOM HaOHpaloTCi B MEPBYIO
ouepenb MpoObI Ha KUCIopoa, pH U 11enoyHoCTh, a 3aTeM Ha OMOTEHHBIE 3JIEMEHTHI U XJIOp;

) 3a 10—15 MuH 10 OKOHYaHHSA MOabeMa OATOMETPOB CTApIIMl 1O BaxTe MPEAyIpekIacT
BaXTEHHOTO INTypMaHa O CKOPOM OKOHYaHHMM PaboT; MOCIEe TOTo Kak BCe MPUOOPHI MOAHATHI Ha OOpPT
CYIHO JaeT XOJ U JIOXKHUTCA KypCOM Ha CIIEAYIOIIYI0 CTAaHIIMIO; Ha MepexoJie MPOBOJSATCS OTCUETHI IO
TEPMOMETpaM, ONPEACICHHs COJICHOCTH U APYIHX THAPOXMMUYECKHX 3JIEMEHTOB, IIEpBUYHAst 00paboTKa
TEeMIIepaTyphl M COJICHOCTH, ogactcs naopmarus mo kogam KH-05 {TESAC) u KH-06 {BATHY).

OnHOBpEMEHHOE BBINIOJHEHHE OOJBIIOTO KOJMYECTBA 3a00PTHBIX HAOIIOACHUN TpeOyeT uYeTKOM
OpraHM3aly U KOOPAUHAIIMK pabOThI BCEX OTPSII0B U BaXT BO BPEMs BHIIIOJHEHUS CTAHIIUH.

Bo Bpewms mepexona cyaHa mpuOOpel H 000PYAOBAHHE MPOBEPSIOTCS U TOTOBATCS K JalbHEHIIEH
pabore.

Ha okeanorpagudeckoil cTaHuu OOBIYHO pabOTarOT He MeHee ABYX HaOmromartenedl. O0s3aHHOCTH
MEX1y HUMH PacipeeisioTcs CIeAYIOUIM 00pa3oM:

- IepBBII HAOMIOIATeNb TIepe/l Ha4ajIoM CTaHIIUU TOTOBUT MaTYOHBIH JMCTOK, POBEPSIET TOTOBHOCTD
nebenku K paboTe, CTOUT y KOHTPOJIJIEpa, MPOU3BOIUT OMyCKaHUE M MOABEM MPUOOPOB, 3aMHCHIBAET
MOKa3aHUs CUETYMKa, M3MEpseT YIJbl HAaKJIOHA TpPOCa, BBIYMCISIET IONPABKH, 3alHMCHIBAET BpEMs
HaOmoieHus, OpocaeT Tpy3UK, 3alHMCHIBAET IEPBBIE OTCYETHl TEPMOMETPOB U TEPMOTITyOOMEpPOB H
Pe3yabTaThl THIPOMETEOPOIOTUIECKUX HAOIIOICHUH,

- BTOpoOil HaOJIOAaTenh Mepel CTaHIUell MpoBepsieT HCHPAaBHOCTh MPUOOPOB, HAIWYHE TPY3UKOB,
paccTaBiseT CKISHKHU I npoO B THE3Ja CTOMKH, IMOJAHOCHUT, HABEIIMBAET HA TPOC U CHUMAET C Tpoca
0aToMeTphl, YCTaHABIMBACT UX B CTOMKY, JI€JaeT MEpBble OTCUEThl TEPMOMETPOB U TEPMOIITYOOMEPOB,
MIPOU3BOIUT MHCTPYMEHTAIbHbIE HAOMIOACHUS 32 THAPOMETECOPOIOTHUECKUMH 3JI€MEHTaMHU, OIyCKaeT U
MOIHUMAaeET OeJIblid AUCK-TIPO3pauHOMEp, ONPEAETSeT LIBET BObI BO BPEMS BBLACPKKU CEPUU U T.II.

[TepBrunHyto 06pabOTKy U nojady uH(GopMaIK HabII0AaTENN BRITOIHAIOT ¢ oMok [I9BM.

[Ipy mpou3BOACTBE MHOTHX BUIOB HAOIIOJEHWUN Ha OJHOW CTAHIIUH, KKIBIM KOMILIEKC JTOJDKECH
00CITy’)KUBAThCS OTHEIBHON TPYNION ClenuanucToB-ucnoiaauteneil. OqHoBpeMeHHas paboTa OJHHX U
TeX ke HaOmrojaresnel Ha MPOM3BOJACTBE PA3IMYHBIX BHJIOB HAONIOJEHUH, KaK MPaBUIIO, IPUBOIUT K
MOHIKEHUIO KayecTBa MaTepHuajoB HaOII0AeHUH, moTepe MpruOOpPOB U BPEMEHH.
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4.8 Omuemnan 0oKymenmayus

[locne 3aBeplieHHs HSKCMEAUIIMOHHOTO peiica HaydyHO-HCCIEN0BATENbCKOTO CYy/IHA COCTaBISETCS
Cleylolias OTYETHas [OKyMEHTalUs: pPEHCOBOE JIOHECEHHWE KalWTaHa M HadaJbHMKA AKCIEAULIHNU
(3aMecTuTeNs KalMTaHa 10 HAyYHOW paboTe), MM HadaJlbHUKA peiica, cBelleHnsl 00 okeaHorpaduIecKux
HaAOJIOCHNUSX, BBIMOJIHEHHBIX B pelice, HAyYHO-TEXHHUUECKUI OTUET O peiice.

PeiicoBoe p0HeceHHME KanuTaHa M HAadaJbHUKA dKCOEAMIMU. PeilcoBOe NOHECEHHE COCTaBISAETCSA B
IIATUIHEBHBIA CPOK IIOCJIE 3aBEpIICHUS peiica. JJoHeceHue COCTOUT M3 ABYX Pa3leloB U COILEPKUT
CJIEyIOIINE CBEACHHUS.

Omuem xanumana:

1. KpaTkass HaBUTAITMOHHAsI XapaKTEPUCTUKA peiica, MEPONPHUATHS 1O 00eCredeHHI0 0e30MacHOCTH
TUTaBaHUs, COCTOSIHUE U 3(D(PEKTUBHOCTD UCTIOIB30BAHUS TEXHUUECKUX CPEACTB CYJOBOXKICHHS.

2. Ocobple cnyuyau (TMOBpEXIEHUS KOpIyca CyJIHa, TJIaBHBIX JIBUraTeliel, MEXaHHU3MOB H
000pyZI0BaHUs) C ONTUCAHUEM OOCTOSTENILCTB, IPUYHMH U TOCIIECACTBUH.

3. OtpaboTka MepomnpusaTHH 1O OopbOe C BOMOH, MOXKapamH, HCIOJIB30BAHHUIO CIACATEIHHBIX
CPEICTB.

Omuem nauanbHuKa SKcneduyuy (3amecmumensi KANUMAHKA NO HAYYHOU pabome):

1. BeimosiHeHUE nporpamMmsl UCCIIEOBAHUM.

2. TlocnenoBaTenbHOCTh BBIMOJIHEHHS PabOT, THAPOMETEOPOIOTHUECKHE YCIOBUS TUIaBaHUS, CXeMa
MapuipyTa.

3. OcoOble ciydan (MOTEpPU SKCIECIUIIUOHHBIX MPUOOPOB U OOOPYIOBAaHUS W Jp.) C OMHCAHUEM
0OCTOSITENBCTB, IPUYUH U TIOCIIECTBUH.

4. Haunbonee BaxxHbIe HAyYHbIE U TPAKTHUECKHUE PE3YIbTAThI peiica.

5. Texnuueckoe cocTossHuE U 3PPEKTUBHOCTD IKCIUTyaTAIlMH B pelice SKCIEIUIIMOHHBIX MPHOOPOB
u 00OpyJOBaHUs, pallMOHATU3AaTOPCKas padorTa.

[Toxpo6HO TpeOoBaHUS K OTYETHOM JJOKYMEHTAIIMH U3JI0KEHBI B pa3zene 5.2.

I'naBa 5. MeTtoan4yeckue peKOMeHIalMU 10 0(POPMIICHUIO TaAHHBIX
MOPCKHUX HAYYHbIX HCCJIeI0BAHUI

HaOntonenus, mpoBoIUMbIE B MOPCKUX HaYYHBIX SKCHEAULUAX, KaK MPAaBUJIO, UMEIOT KOMILJICKCHBII
XapaKkTep U OXBAThIBAIOT PA3UYHbIC AUCIHUILINHBI, HAIPUMEP, METEOPOJIOTHIO, OMOJIOTHIO, TeO(DU3UKY U
T.A. JlaHHble HAOJMIOACHUMN, HANpaBlseMble B TOCYJapCTBEHHbIC (OHIBI JAHHBIX, JOJDKHBI OBITh
o(opMIIEHBI B COOTBETCTBUHM CO CTaHAApTaMH, ONpPEICICHHBIMHU JUIA KaXJIOro BUAA HaONIOACHUH, U
COIIPOBO’KICHBI OIMCAHUEM, O0ECIEYMBAIOIUM MX HIACHTU(QUKALMIO U MPaBUIBHOE HCIOJIb30BaHHUE B
Hay4HO-UCCIIEI0BATEIBbCKON U PAKTUYECKOU 1E€ATEIbHOCTH.

JUTNTENbHOCTh KaMepalbHOW OOpaOOTKM [@aHHBIX B OTAEIBHBIX AMCLUUIUIMHAX, KOTOpas MOMKET
JIOCTUraTh HECKOJIBKO MECALEB, JAUKTYeT HEOOXOAMMOCTh MpPEIBapUTENLHOTO0 HH(GOPMHUPOBAHUS
rOCyIapCTBEHHBIX OPraHOB BIACTH W 3aWHTEPECOBAaHHBIX IOJIb30BATENIEH O IMOIYYCHHBIX JaHHBIX [0
3aBepIICHUs] WX TONHONW o00paboTku. IlosToMy mepBbI pa3gen TIJIaBel 5 TOCBALICH BOMPOCaM
IPEJBAPUTEIILHOTO MH(GOPMHUPOBAHUSA O BBIIOJIHEHHBIX MOPCKHMX HAyYHBIX MCCJIEIOBAHUAX B BHJIE
MPEBAPUTEIILHOTO OTYETa M CHEIHAIbHON (OPMBI OMHCAHUS JAHHBIX SKCHEIUIIMOHHBIX HAOMIOACHUN
(®OA2H).

Bo BTOpom paznmene ['naBbl 5 u3noxeHbl MpaBuiia OQOPMIICHHS HAYYHO-TEXHHYECKUX OTYETOB U
JAHHBIX HaOJIIOJCHUMH, MOJIyYEHHBIX B PE3yJbTaTe MOPCKHMX HAayuyHBIX HCCIENOBaHMNA. B mpuiokeHusx
NpEeJCTaBICHBL: A - onucaHue U npumep 3anonHeHHoi Gopmel POIDH; B - oOpasen TUTYIBHOTO JHCTA
Hay4YHO-TEXHMYECKOIO OTYETa O BBINOJHEHHBIX MOPCKHX HAay4HBIX HCciaenoBaHusAx; I' - mpumepsl
ONMCAHMsI JAHHBIX MOPCKUX HAOMIOACHUH pa3IMYHBIX BHJIOB B COOTBETCTBHM CO cHernudukanueit
oOMeHHOTro popMaTa JaHHBIX.

Pazpaborka pexomenmauuii BbimonHeHa B lLleHTpe oxeaHorpaguueckux gaHHbix @OI'BY
«BHANT'MU-MII]» Pocruapomera.
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5.1 Iloozomoexa ungpopmayuu o 6blnoaHEeHUU MOPCKUX HAYYHBIX UCCTIC006AHUTL

IIpenBapureabHbIil 0TYET

B coorBerctBun c¢ IlpaBunamu npoBeAeHHs MOPCKUX HaydHbIX HcciaepoBaHuil [1] 3asButenu
00s13aHbl TOCIIE 3aBEPLICHUS MOPCKHX HAay4YHBIX HMCCIEIOBAaHUMN MPEACTaBIATh B (efepasibHbIN Opra
HUCIOJIHUTEIBLHOM BJIACTH 11O HAayK€ W TCXHOJIOTHAM HpellBapHTeﬂbHBIfI OTYET O BBIIIOJIHCHHBIX
UCCIIETOBaHUSIX.

B nmpenBapurenbHOM oOT4eTe JODKHA OBbITH TNpPUBEACHA YTBEP)KICHHAs MpOrpaMMa HaydHBIX
UCCIIEIOBAaHUM W JlaHA OIICHKA IOJIHOTHI €€ BBIMOJIHEHHMS] M JOCTHMIKEHHS IMOCTABJIEHHBIX LEJei o
KaXXIOMY TEMATHYCCKOMY HAIPABJICHUIO. I[O.IDKHI:I 6BITI: OTMCUYCHbI BC€ HMMECBIINC MECTO HU3MCHCHUA
MIPOrpaMMbl HCCIIEI0OBaHUM U YKa3aHbl IPUYUHBI STUX U3MEHEHUH.

B kadectBe AONOJHCHUA K MNOPCABAPUTCIBHOMY OTYCTY PCKOMCHAYCTCA IpUJIaratb CBOIAHOC
OMHCaHUe TOJIYIeHHBIX JaHHBIX TI0 popme DOJIDH.

5.1.1 Onucadgne MOPCKUX HaYYHBIX HcciaenoBannii mo ¢dopme POJIDOH

JInst  onmepaTMBHOIO YBEAOMJICHHSI 3aMHTEPECOBAHHBIX IIOJIB30BATENEM O COCTaBE JIaHHBIX,
MOJIYYEHHBIX B pe3yJlbTaTe OKeaHOTpaUUYeCKUX HCCICIOBAaHUI, B COOTBETCTBHH C pEUICHHEM
MexnpaBuTtenbcTBeHHON okeaHorpadudeckoit komuccnn (MOK) npu FOHECKO, naunnas ¢ 60-x romgos
MponuIoro croiieTus, ucnonb3doBaiack Gopma POCKOII [2,3]. TIpumepro B 1990 romy 3a pybOexom
CTaJIM MCIIOJIL30BaTh aHAIOT 3TOi Gopmbl, nMeHyeMblii Kak Cruise Summary Report [4,5]. B Lentpe
okeanorpauuecknx ganHelx BHHUUI'MU-MIJJI B Xxoxe peanu3alud HAydYHOW MpPOrpamMMbl
Mexnaynapoanoro mojsipHoro roma 2007/2009 na ocnoBe dopmbel POCKOII 6wina paspaborana
pacmperHasi ¢opMa ONMHUCaHUS JAaHHBIX dKcneAunuoHHBIX HabmoaeHnii @OJAIH, no3Bonstonas 1aTh
Oosee neranbHOE OMMCaHHe HAOMIOAEHHI ¢ pa3feleHueM UX MO IUCUUIUIMHAM, BHUJAM U YKa3aHHEM
KOJIMYECTBEHHBIX XapaKTEPUCTUK 0OBEMOB, TIOTYYCHHBIX TaHHBIX.

dopMa COCTOMT W3 HECKOIBKHMX pasnenoB. B mepBblid paszmen (OpMBI BHOCSTCS TPU3HAKH,
MTO3BOJISIFOIINE OJHO3HAYHO UIACHTH(PHUIIMPOBATH IKCIEAUIINIO (HA3BaHUE HAOIOIAaTeIbHON TIaT()OpMBL,
palioH, NepHOJ IKCIEININN, Ha3BaHUE OPraHu3aluy, IPOBOJUBIIEH JKCIEIULINI0 U HEKOTOPBIE APYrue
XapakTepucTuku). B pasnene «Paifon paboT» HpHUBOAAT CBENEHHUS O palloHE HCCIEeIOBAaHUN B BHUJE
HAaMMEHOBAHHWI dYacTeld OKEaHOB, MOPEW, 3aJlUBOB, a TakXKe€ B BHJE HOMEPOB TreorpaduuecKux
JECSITUTPAIyCHBIX KBAApPaTOB. DTOT pa3el TaKKe MOXKET OBITh JOIMOJIHEH (ailaoM, CcoaepKaliuM
CBEJICHUSI O KOOpAMHATaX MapuipyTra CyJHa W pailoHa HccienoBaHui. B mociegneM pasnene gaercs
MepeueHb BHUJIOB BBITIOJHEHHBIX HAONIONCHUN C yKa3aHHEeM UX 00beMOB. MHCTPYKIUS MO 3alOTHEHHIO
dhopmbI 1 00paser] ¢ MpUMEPOM 3aMOTHEHHS (POPMBI JaHbI B IPUIIOKCHUH A.

3amonHenHass (opmMa B TEUeHHWE S5 [HEH TMOCie 3aBEpIICHHS OKCIEAWIINH HAMpaBlIeTCS B
YUpeKJACHUE, OTBETCTBEHHOE 3a mpoBeaeHue skcneauuuu, 1 B ®I'bY «BHUUT'MU-MIL/I» no agpecy
ANIEKTPOHHOU To4THI Chmd@meteo.ru. ®opma B Buje daiina TekcroBoro peaakropa Word BriagpiBaeTcs
B COOOIICHHE AIEKTPOHHOU MouThl ¢ TeMoit o HauMeHoBaHueM «DPOJIDOH» nmn «kFODENy. Cam daitn
pekoMeHayercs uMeHoBaTb 1o obpasny «DPOJ/IDH-Haszsanue mmargopmel-ITITTMMIA/», rae
MOCTEHAS TpyIna CUMBOJOB o3HayaeT ['on, Mecsu u [lenp Hauana skcneaunuu. Pacuivpenne nuMeHu
¢aiina “doc”. Eciu k onucanuo npuiaraercs (aitsl ¢ KoopaIuHaTaMH, TO €My PEKOMEHyeTCs 1aBaTh TO
e UMsI, HO paclIupeHre UMEHH “CSV”.

B yupexneHuu, OTBETCTBEHHOM 3a JKCIEIUIUIO, CBEACHUS W3 monydeHHoH dopmbl POJIDH B
TeUEeHHWe 5 JHeW mepeHocsATcs B lLeHTpainbHyro 0azy meramanabix (L[BMJ]) ECHUMO. Jins storo
ucnosnb3yercss APM ynanennoro gocrymna k LIBM/T (http://www.esimo.net).

Bo BHUUI'MU-MI/] npu mnonyuenun saekrpoHHOW dopmbel POJIOH mpoBomutcs mpoBepka
HaJIM4uusl COOTBETCTBYMOIEro onucanus B LIBM/l u B ciiydae ero orcyrcTBus B TeueHue 15 nHell nmocie
3aBepIICHUs dKcnienuimu cBeaeHus u3 gopmbl DOJIDOH nepeHocaTcst B ieHTpaJIbHYI0 0a3y MeTaJaHHbIX
ECHUMO.

5.1.2 Y maneHHbBIN BBOJ CBEACHUHN O BHINOJHEHHBIX MOPCKHMX HAVYHBIX MCCICIOBAHMIX
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Nudopmanus 0 BBIMOIHEHHBIX MOPCKHX HAyYHBIX HCCIECIOBAHHUSIX MOXET OBITh ONEPaTHBHO
JOBEZIeHa J0 IHMPOKOIo Kpyra 3aMHTEPECOBAHHBIX Mojb30oBareneit yepe3 cucremy ECHUMO. [{ns sToro B
ECUMO co3nano aBTOMaTtu3upoBaHHOE pabodee mecto s BBojga B [IBMJl ommcanmii MOpCKuX
HAYYHBIX HCCIEIOBAaHUN B yJAJIEHHOM peXuMe M3 Jr000# Touku, rae nocryneH WutepHer. Ilpu sTom
MOJTH30BaTEILCKUN HMHTEp(]EC yaaaeHHOTO BBOJAa MakKcUMaibHO mpubamxkeH k ¢opme DOJDOH.
BBenennbie onucaHusi B peKMME pPEaTbHOIO BPEMEHHM CTAHOBSTCA NOCTYNMHbIMM B HHTEepHeT uepes
noptan ECUMO (http://www.esimo.ru/portal/).

5.2. Pexomenoayuu no no02omosxke omuema 0 MOPCKUX HAy4HvIX
UCC1e008anuAX U OAHHBIX HAOII0OEHU

5.2.1 IlopsAmoK HOATOTOBKM HAVYHO-TEXHHUYECKOTO OTYETA

[lonHBI HAy4YHO-TEXHUYECKHI OTYET O BBINOJHEHHBIX MOPCKMX HAy4YHBIX MCCIEAOBAHUAX
COCTaBJISIETCS] HAYYHBIM PYKOBOJAUTEJIEM 3TUX HCCIETIOBAaHUM.

Pexomenayercst cobI0AaTh CIEAYIONIYIO CTPYKTYPY MOJIHOTO HAyYHO-TEXHHUECKOTO OTYeTa:

- OTYET HAYYHOrO PpYKOBOIUTENsSI C oOOmIell XapaKTepUCTUKOW MpOrpaMMbl U Pe3yJIbTaTOB
IIPOBEJICHHBIX MCCIIEN0BaHNUI;

- OTYETHI 110 OTAENIbHBIM BH/IaM UCCIIEJOBAHMUI;

- IPUJIOKEHUS ¢ MaTepUataMu HaOIIOICHUH.

5.2.1.1 Otyer HAyYHOTO PYKOBOAUTEIIS

B otuete HAaYYHOI'O PYKOBOAUTCIIA HOJIZKHBI 6BITI> OTpa’XXCHbI LCJIb U HpOorpaMMma HCCHC,Z[OBaHHﬁ,
3a/layd HAy4YHBIX OTPSIOB, CBEIEHUS O MapUIpyTe HSKCIEIUINH, IMPUBEIECHA XapaKTEpUCTUKAa PabOThI
OGOpyZ[OBaHI/IH u HSMGPHTGHBHOﬁ TCXHUKH, JaHA OLICHKA JOCTMIXXCHUA uenef/'l U IIOJHOTHI BBIITOJIHCHU A
MIPOrpaMMbl HCCIIeI0BaHUM, OTMEUEHBI HarboJiee BaXKHbIe HayYHbIEe PE3yIbTaThI.

OtueTr HAaYyYHOI'O PYKOBOAUTCIIA JOJI?KCH BKIIHOYAThH B C€6$I MEPCUUCIICHHBIC HUKC pa3aCiIbl.

1) TIporpamma mcciea0BaHui

IIpuBOogUTCS yTBEPKACHHAS IPOrPAMMa MOPCKUX HAayYHBIX MCCIICJOBAaHUN.

2) Ceepmenus 0 MapIIpyTe M paiioOHe UCCIICAOBAHMIA

[TpuBoauTCs mompoOHas KapTa (CXxema) KakI0ro pailoHa MOPCKUX HAYYHBIX MCCIIEOBAHMIA, KOTOpas
COCTaBJISIETCS B OJHOU M3 OOIIENPUHSATHIX KapTOorpauuecKux MpoeKIuil 1 Ha KOTOPYIO HaHOCSTCS:

reorpaduyeckas ceTka KOOpAHHAT;

rpaHuUlIbl palioHa MOPCKUX HAYyYHBIX UCCIETOBAHMI;

MapuIpyT JBMXKEHUS CyJHa (Ipyroro TPaHCHOPTHOTO CPEACTBA) B NEPHOJ BBHIMOJHEHHS MOPCKHUX
HAaYYHBIX MUCCJIEAOBAHUI;

IMYHKTbI MOCTAHOBKH aBTOHOMHBLIX HU3MCPUTCIIBHBIX CPCACTB, WUCHOJbB3YCMbIX B MOPCKUX HAYYHBIX
UCCIIEIOBaHUSIX;

Ceznenust 0 MapuipyTe, pailoHe UCCIIeI0BaHUM, TyHKTaX MOCTAHOBKH aBTOHOMHBIX M3MEPUTEIbHBIX
CPEICTB TaKXe MPUBOASATCS B TaOJIUYHOM BUJE C YKa3aHHEM KOOPAWHAT OCHOBHBIX TOYEK MapIIpyTa U
JaT UX MPOXOXKICHUS MO HUKETIPUBEICHHOH (popme.

Tab6aunna 5.1
CeeneHust 0 MapIIpyTe Cy/iHa (TPAaHCTIOPTHOTO CPENICTBA)
Homep | [lara npoxoxaeHus Iupora Hourora [Ipumeuanue
TOYKH | (YHCII0, MECSII, TOJT) (+)-LL.I (+)-LLL.II
1 17.08.2013 68.935 33.107 ITopt BbIXOHa MypMaHCK
2 18.08.2013 69.641 33.154 Brixoa B bapeniieBo mope

3) Cxema pacroyioKeHHs TaTyOHBIX YCTPOICTB M PUOOPOB.
[TpuBoauTCS CXEMa pacloNOKEHUS Ha CyIHE CTAlMOHAPHBIX HaTyOHBIX YCTPOWCTB M MPHOOPOB,
UCTIOJIB3YEMBIX JUISI TPOBEACHUS UCCIICTOBAHHA.
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4) HaBuraiioHHbIe OCOOCHHOCTH B MIEPUOJT UCCIICTOBAHUN.

JlaeTcss XapakTepuCTHKa BIMSHUS HABUTAIMOHHBIX OCOOCGHHOCTEH Ha MPOrpaMMy HayYHBIX
HCCIIEIOBAHMH, OMTUCHIBAIOTCSI OCOOCHHOCTH YIIPABIIECHUS CYTHOM (TPaHCIIOPTHBIM CPEICTBOM), CIIOCOOBI
Y TOYHOCTH OTpeieNieHus TeorpaduIecKuxX KOOpIUHAT.

5) CoctaB HaAyYHBIX OTPSIZIOB.

[TpuBOAUTCS CIMCOYHBIN COCTAB KAXKIOTO HAYYHOTO OTPsIa MO Cleayroniei hopme:

Ne [0)5(0) JIOIDKHOCTD Opranuzanus

6) Xox 1 0COOEHHOCTH BBITIOJHEHHUS! TPOrPaMMBbI HAYYHBIX UCCIICIOBAHUH.

OneHuBaroTCs JOCTUKEHUS TTOCTABJIEHHBIX B IIPOrpaMME HayYHBIX HUCCIIEIO0BAaHUM II€JIEH, TIOJHOTHI
pean3anyy MporpaMMbl, BO3MOKHBIX OTKJIOHEHUM OT IIPOrpaMMBbl UCCIIEI0OBaHUH, IPUBOAATCS CBEICHUS
00 oOBbeMe BBHIMOJIHEHHBIX pPAadOT MO BCEM HAIMpPaBICHHUSIM HAay4HBIX HccienoBaHuid. Jlaercs
XapaKTepUCTHKAa pabOThl HAYYHBIX OTPSOB U JKHUMaXKa MO OOECHEYCHHMIO BBINOJHEHHS IMPOrpaMMBbl
ucciaenoBaHuil. PaccMarpuBaeTcs XapakTepUCTUKA BO3ACHCTBUS HA OKPYXKAIOLLYI0 CPENY TPaHCIIOPTHOIO
CPEICTBAa M TEXHUYECKUX MEPONPUATHM, OCYIECTBISEMBIX B XO/I€ UCCIIEIOBAHUM.

7) Haunbonee BaxxHbIE HAyYHBIE PE3YJIbTAThl HCCIIEIOBAHUN.

8) 3ameuaHus W NPEIOKCHUS IO YITYYIICHHIO OPraHM3alMH HCCICIOBAaHUNA W TEXHHYECKOTO
OCHAILICHHUS.

5.2.1.2 OT4ersl 0 OTAEIBLHBIM BHIAM UCCIIENOBAHUI

OT4eThl 10 OTAEIBHBIM BUJAM HUCCIIEI0BAaHUIN COCTABIISIOTCS PYKOBOAUTENSMU Hay4YHBIX OTPSIOB U
JOJKHBI BKIIIOYATh B €051 EPEUNCIIEHHBIEC HUXKE pa3/iebl.

1) IIporpamma ucciaeq0BaHuit 0 HAYYHOMY HANPABICHUIO (HUCLIUILTHHE)

[IpuBomuTCcs nporpamMma 3alUIaHUPOBAHHBIX MOPCKMX HAYYHBIX HCCICIOBAaHUM II0 JaHHOMY
TEMaTU4YECKOMY HAIIPaBJICHMUIO.

2) CBesieHHsI O TEXHHYECKUX CPEIICTBAX.

[IpuBomsTcs cBeneHHss O MpuOOpax M HHBIX TEXHUYECKHX CPEJICTBaX, HCIOIb30BAHHBIX IS
IIPOBEJCHUSI HAYYHBIX HCCIENOBAaHMM 110 JaHHOMY TEMAaTUYECKOMY HANpPAaBICHUIO, METONAX H
periaMeHTe ux noBepku. CBeeHUsI pEKOMEHIyeTCsl MPEICTABIIATE M0 HIDKEIPUBEACHHOM hopme

No HanmenoBanwue mpubopa Jannbie o mpousBoauTene | ['ox JlaTa moBepku
(ycTpoiicTBa) BBIITyCKa

Taxxke 1Mo KaxkaoMy NTpuOOPY MODKHBI OBITh TPEICTABICHBI CBEACHHUS O €ro TEXHHYECKUX
XapaKTepUCTHKAX, B YAaCTHOCTH O JHana3oHe M TOYHOCTH H3MEpEHUs MapaMeTpoB, O BHECEHUH B
["ocynapcTBeHHBIH peecTp CPeACTB U3MEPEHUI 1 HATUYMH TOBEPOYHBIX CEPTU(DUKATOB.

[Ipumep onrcaHust KBMEPUTEIHHOTO YCTPOMCTBA JIaH HUXKE.

Asmomamuueckas memeocmanyusi AMC MJI-101 (uzeomosumens «\Vaisalay, Qunianous)

B ocnosnom eapuamme komnniekmayuu CmaHyuu UCHONBL308AHbI OAMYUKU MeEMNepamypeol,
OMHOCUMENbHOU BLANCHOCMU, AMMOCHEPHO20 0aBNeHUs, CKOPOCMU U HANPAGIEHUs 8empd, d MAaKice
VCMAHOBOUHASL N1AMA C UCTMOYHUKOM NUmManus u pecucmpamopom (coopka MAWS ¢ pecucmpamopom
OML2014). Tun asmomamuyeckux memeoponocuyeckux cmauyuti MAWS 3apecucmpuposan &
T'ocyoapcmeennom peecmpe cpedcma uzmeperuti noo Ne 21141-02.

Haumenosanue Jluanazon Tounocmo llopoe
usMepsemo20 napamempa | usmepenut YYBCMBUMENTbHOCMU
Temnepamypa -40 ... +60 °C +0,5°C
Jlasnenue 600 ... 1100 ella +0.3 ella
Cropocms sempa 0.5 ... 60 m/c +0.3m/c (< 10m/c); | <1.0m/c

<2% (> 10 m/c)

3) CBeneHus 0 METOax HAOIOACHHS U 00paOOTKU TaHHBIX.
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[IpuBomsATCS CBEIEHUS O METOAAaX HAONIOJCHUN M aHanu3a Mpod M 00pas3IoB, BKIIOYAs CCHUIKU Ha
UCIOJIb3YEeMbIe HOPMATUBHBIE IOKYMEHTHI, TAETCS IETATBHOE ONMKUCAaHNE HECTaHJAPTHBIX METO/IOB.

[TpuBoasTCS CBEACHUS O METOAAX AHAIMTHYECKOW M KOMITBIOTEPHOH OOpabOTKM NaHHBIX, B TOM
qrclie, O IPOIEAYpPax KOHTPOJIS KAueCTBa MOMyYEHHBIX JTaHHBIX.

4) TlpeaBapuTenbHbIC pe3yIbTaThl HCCIIEI0BAHUI.

[IpuBomsATCS mTpeaBapuUTEIbHBIC PE3YNbTAaThl aHaldW3a TMOJMYYCHHBIX MAaTEpUajoB, BKIIOYAs
OTJIMYUTEIFHBIE OCOOCHHOCTH MIPOBEICHHBIX UCCIICAOBAHUI, OCHOBHBIC BHIBOJIBL.

5) IlepeueHb MONTyUYECHHBIX MATEPUAIIOB UCCIIEC0BaHUH ((haiiIoB TaHHBIX, 00PA3IIOB).

[TpuBoaMTCS TIepeUeHb MOATOTOBICHHBIX B PE3Y/IbTAaTEe UCCIICAOBAaHUH (HailIoB TaHHBIX B 00PAa3IoB,
MOJISKAIUX Mepeiade B TOCYAapCTBEHHBIC (DOHIBI JAHHBIX U HAyYHBIC OpTaHU3AIIH.

5.2.1.3 dopma 1 periaMeHT MpeICTaBICHUs] HAyYHO-TEXHUYECKOr0 OTueTa

Hayuno-texuunueckuii otuer opopmisiercs B coorBercTBu ¢ npasuwiamu ['OCT 7.32-2001. ITpumep
TUTYJBHOrO JIMCcTa npuBeneH B [lpunoxenun B. B Hem yka3plBalOTCS HAaMMEHOBAHHME BEAOMCTBA U
OpraHM3ali, OTBETCTBEHHOW 3a IIPOBEIEHHBIE MOPCKHE HAay4HbBIE MCCIEAOBAHUS, HAUMEHOBAHME
MIPOrpaMMbl UCCIIEIOBaHUM, UX (pakTHUeCKUil mepuo, MecTo (ropoj) U roj coctaBieHus otdyera. OTyeT
MIOJNUCHIBAETCA PYKOBOJUTENIEM MOPCKHUX HAay4YHBIX MCCIEAOBAaHUN M YTBEP)KIAETCS PYKOBOJIUTEIEM
OpraHu3alfi, OTBETCTBEHHOM 3a IPOBEJAECHUE UCCIICTOBAHUMN.

HayuHo-TexHuyeckuii OT4YeT HE TMO3JHEEe 3 MeCALEeB I[I0CIE€ 3aBEepIIEHUs HCCIEeIOBaHUN
HampaBiisgeTcs B (heepaabHbliil OpraH UCIIOTHUTEILHON BJIACTH 110 HAYKE U TEXHOJIOTHM, a KOIUs OTYeTa
B 3J1eKTpoHHOM BuJe B0 BHUUTI' MU-MIJI. DnekTpoHHAast KON HAyYHO-TEXHUYECKOIO OTYETa JTOJIKHA
OBITH IpeacTaBicHa B (hopmare TeKcTOBOrO pemakropa Word wiu PDF.

5.2.2 TTopsiIOK ITOATOTOBKY JaHHBIX HAOJIIOIEHUN

CobOnrofieHne eAMHBIX CTAaHIAPTOB OCOOCHHO BaXXHO MPH OQGOPMIICHWH IaHHBIX, TaK KaK OHHU
JOJIDKHBI GBITB HE TOJIBKO IIOHATHHI JKOAAM, HO U 663 JOIMTOJIHUTCIBbHBIX Hp€O6paBOBaHHﬁ BKJIFOUYCHBI B
rocyaapcTBeHHbIC (POH]IBI TAHHBIX C TTOMOIBI0 aBTOMATU3UPOBAHHBIX TEXHOJIOTHH.

OGH.II/IG peKOMeHI[aI_[I/II/I 110 Oq)OpMJIeHI/IIO JAHHBIX W MCETaJaHHBIX OJOKCIICAUIITMOHHBIX HayLIHI:IX
HcclieIoBaHUM AaHbl B [6]. B 3TOM JOKyMEHTE NaeTrcsi MX pa3BUTHE, NOMOJHEHUE M KOHKPETH3ALMS
IPUMEHUTEIPHO K MOPCKMM HAayYHBIM HCCIEIOBAaHHSIM. JTO CBS3aHO C HEOOXOAMMOCTBIO OOpaTHUTh
BHUMAaHUE JIUIl, 3aHUMAIOIIUXCS MOJATOTOBKOW JTaHHBIX, HA BAXXHOCTh CTAHJIAPTU3AIMH U COXPaHCHHS
UICHTH()UKAIIMOHHBIX ~ MpU3HAakoB uHGpopmanuu. OmHUM W3 TOPUHLOUIUATBHBIX  MTOJOXKCHHM
cnenudukanuu popmara oomeHa [6] siBasieTcss TpeOoBaHWE, YTOOBI KOMILUIEKT JAHHBIX, COCTOSIIUN U3
OJTHOTO WJIM HECKOJIbKUX (PaiijIoB, BCerJa cOmpoBOXaaics (aiaom onucaHus JTaHHBIX, KOTOPBIH Oynem
Ha3piBaTh (aitsioM MeTamaHHBIX. JlaHHBIE MOpPCKHMX HAy4YHBIX HCCIICIOBAaHUM, KakK MPaBUIIO,
O0BEIUHSIOTCS B MacCHBBI ((paiibl) MO AUCHUIUIMHAPHOMY IMPHU3HAKY, KOTJa TPYNIHUPYIOTCS JaHHBIE,
MOJTYYEHHBIC PA3TMYHBIMA H3MEPUTEIBHBIMH yCTPONCTBAMH, HO B OJHO BpPEeMS W B paMKax OIHOM
JUCHUIIIIMHBI, J'II/I60 JAHHBIC HOHy‘IGHHBIG OJHUM HBMGPHTGHBHBIM yCTpOﬁCTBOM B TCUCHUEC BCECTO
MepUoJia U3MEPEHHUI B XOJ€ HAY4YHBIX HCCieA0BaHUM. KaKIplii KOMIUJIEKT JaHHBIX JOJKEH UMETh CBOM

¢aitn meragannbeix. Hanpumep, cocTaB JaHHBIX HAOMIONEHUH MOXET OBITh TaKUM, KaKoW M300paxKeH Ha
Puc.5.1.
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Puc.5.1 TumoBkie cTpYKTYpbl HAOOPOB JAHHBIX IKCIICTUITUOHHBIX HAOII0IEHUH

Kaxxapiii KOMITIEKT OOBIYHO BKJIIOYAeT B ceOs Bce JaHHBIC OMPECIIEHHOTO BUIA, MOJYYCHHBIC B
skcreaunuu. Ecnu mo kakuMm-TO mpuyvHaM B (DOHJ JaHHBIX MEpenaeTcsl 4acTb MaTepualioB, TO 3TO
OTMEYaeTcsl B COOTBETCTBYIONICH pyOpuke Qaiiia MeTaJaHHBIX, CTPYKTypa KOTOPOTO PacCMaTpUBAECTCS B
cienyomeM pazzaene. daiinabl gaHHBIX OGOPMIISIIOTCS B COOTBETCTBHHM € (hOopMaTaMu, NMPUHSATHIMU B
KOKIOW NUCHUIUIMHE, OO0 B obmem ¢opmare odmena [6], yrouHeHHas crenudukamms KOTOPOTo
paccMoOTpeHa HuXke B nojpasjaenax 5.2.3 u 5.2.4.

KomMruekramnusi JaHHBIX HAOJIOJCHUN OMPEEIICHHOTO BUIA B OJIWH WM HECKONBKO (halioB, Kak
MIPaBUJIO, 3aBUCUT OT X 00beMa U ya00CcTBa 00pabOTKH U HE SBIISICTCS MPUHIMITHAIBHBIM MOMEHTOM. Ho
€CIIM JTaHHBIE COXPAaHEHBI B HECKOJIBKUX (aiiyiax, TO UX BHYTPEHHSS CTPYKTYypa JAOKHA OBITh “TIOCKOM”
1 OJIMHAKOBOM, MO3BOJISIONICH OObEIMHEHWE JAaHHBIX B OJWH (halijl IMMyTeM MPOCTOM KOHKATeHAIMu 0e3
JIOTIOTHUTEIBHBIX TpeoOpa3oBaHUl U, B TO K€ BpeMmsl, cojepkaiield UAeHTU(PUKAIMOHHBIE MPHU3HAKH,
HeoOXouMBbIe 17151 0OPaTHOTO BBIJENICHUS IEPBOHAYAIBHBIX TPYII JaHHBIX U3 00bEIMHEHHOTO MacCcHBa.
Tak, HanpuMep, ecliu JaHHbIE OKeaHOTpapUUECKUX HAOIIOJCHUN COXPaHEHBI B MHOXKECTBE (ailyioB, 1o
NpuHIUIY ¢GaiI-30HAUPOBAHUE, TO B KaKIOH CTpPOKe (3amucu) Takoro Qaiiia IOoKeH OBITh 3amucaH
uaeHTH(GUKATOp 30HIUpOBaHUs (cTaHIMM). [logpoOHEEe ITOT BOIMPOC paccMaTpUBAETCA B IMOJApA3JIEie
5.2.4.

Jlnis maHHBIX HAOJIONEHUH, MONY4aeMbIX C TMOJBMKHBIX MIATPOPM, peKOMEHAyeTcsl (popMHpOBATH
OTHIETBHBIN (haiil KOOpAUHAT U BpEMEHHU HAOMIOACHUH (CM. pa3nen 5.2.4).

5.2.3 IlpaBuia odopmuenns daliijia OmMcaHus JaHHBIX

@aitn meramanHbIXx «OO0IIee onMcaHne KOMIUIEKTa JTAHHBIX» CO3/1aeTCs B TEKCTOBOM PENAKTOPE B
koaupoBke Windows-1251.

OOmee onycaHne KOMIUIEKTa JAHHBIX COCTOUT U3 TPEX Pa3/ieJioB:

1) obmue XxapakTepuCTUKH;
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2) NOTOJHUTENIbHBIC CBEJICHHUS;

3) ctpykTypa (daiina JaHHBIX.

Pa3nensl, B cBOIO ouepenb, colaepkaT pyOPMKH, B KOTOPBIX PACKpPHIBAETCS COAEpM aHHE JTaHHBIX,
METOJIbI UX TONy4eHUs, (hopMa MPEACTABICHUS U IPYTUE aCMIEKTHl. B HEKOTOPBIX CIIydasx MOIMYCKAIOTCS
MIPOIYCKU OTIENIbHBIX PYOPUK, a TaKKe OTCYTCTBHE BTOPOTO M TPETHETO Pa3JIEioOB, €CIHU 3TO HE BIMSET
Ha NMOHMMaHHUE OOLIETO COJEepPKAHUSA M CTPYKTYPBl OOMEHHBIX (aiinoB. TekcT pyOpuK, 3a HCKIIIOUYCHUEM
CIenuagbHO OTOBOPEHHBIX ciiydaeB, He (opmanm3oBaH. [Ipumep daitna «OOmee onmucaHne KOMILJIEKTa
JAaHHBIX» puBeleH B [Ipunoxenuu I'.

[TpaBuna opopmuenus (aitsia onucaHus JaHHBIX B COOTBETCTBUU C [6] 3aKITIOYAIOTCS B CIEAYIOIIEM:

1) Bce cTpokw (3amKcH) B (aiiie HAYMHAIOTCS C TIEPBOil MO3HILINHY;

2) Bce 3aroJIOBKH Pa3/IesioB U PyOPHK CTAHIAPTH30BAHbBI 0 HAMMCAHHUIO U JIOJDKHBI OBITh 3aKJTFOUCHBI
B KBaJJpaTHbIE CKOOKH, HanpuMep: [3aroioBok];

3) 3aroJIOBKHM pa3/IeiIOB HAYMHAIOTCS CO 3HAKa «3Be3moukan(*), Hanmpumep, *[3arosoBok pasjaenal;

4) Bce pacu(pOBKU U MOSCHEHUS AAIOTCS B MHPOPMALIMOHHBIX CTPOKAX, CIEAYIOLIMX MOCIE CTPOK
OOBIUHBIX 3ar0JIOBKOB.

5.2.3.1 Coaepxanue pasaena *[O0me XapakTepUCTHKH|

B sToT pazgen BKkIOYAlOTCS camble OOMIME CBEIEHUS O KOMIUIEKTE NaHHBIX. Pazgen comepxut
clieyromue o0s3aTeNbHbIe PYOPHKU:

[HammeHoBaHue|

B HanMeHOBaHMM HEOOXOAMMO yKa3aTh AMCHUILTUHY U (WJIM) MHCTPYMEHTAJIBHOE CPEeNCTBO. Takxke
JUIS BBIIETICHUS] HAa3BaHUS MaccuBa B PsAy MOJOOHBIX Ha3BaHUM, €CITU OH, HAPUMEpP, CTAHET YacThIO
CepUM MAacCHBOB, 1I€J€CO00pa3HO yKa3aTh MEpuoj HaOIIoieHHH, Jnbo paiioH, 1100 HaOIIOAATENbHYIO
wiargopmy u nonodHoe. Tak, sl HaONIOEHUH, BBIOIHSAEMBIX C CYJOB, B Ha3BaHUU MOXKHO YKa3aTb
Ha3BaHUE CyJHA U HOMEp peiica.

[Conep:xanme] - naercs pa3BepHyTasi XapaKTEepUCTUKA COACPKAHUS U HA3HAYEHUS TaHHBIX.

[@opma npeacTaBiaeHust JaHHBIX]| — yKa3bIBaeTcs popma MpeacTaBieHust nHGopMalu B (aiinax
JAHHBIX: TEKCTOBas, rpaduueckasi, TeKCTOBO-rpadudecKas, uiu Kaprorpapudeckas.

[Ieorpaguyeckmii paiioH]| - B COOTBeTCTBUU cO crenudukanueil popmara oOMeHa yKa3bIBaeTCs
TAN Teorpadguveckoil obmactu u3 cienyromiero cnucka [Marepuk], [Ctpana] [DenepanbHblii OKpyT],
[PeciyOnuka], [O6nacts], [[opox], [[Tocemok], [Oxean], [Mope], [3amus], [[IpomuB], [Octpos],
[[TomyocTpos], [Peka], [O3epo] u B cneayromiei cTpoke - HaMMEHOBaHUE 00JIacTH WM oOactei (depe3
3aIATYI0), €CIM UX HEeCKOJIbKo. Hampumep:

[3anus]

®duHCckuii, boTHUYECKUH.

[AaTa nHawana] — mara Hadajna mepuoia, K KOTOPOMY OTHOCSTCA JaHHbIC, MPEIACTABICHHBIC B
KOMILIEKTe 0OMeHa, (1ata Hanbosee panHero HabmoaeHus ), B8 popme 1/I-MM-I'TTT;

[daTa okoHYaHMs| — 1aTa OKOHYAHUS NIEPUOA, K KOTOPOMY OTHOCSTCS JaHHBIE, IPEJICTABICHHbIE B
KOMIUIEKTe 0OMeHa, (1ara mocneanero Haomwoaenus), B popme J1-MM-TTTT;

[BpemenHoe pa3spemienne] - pacrpeieieHHE IaHHBIX BO BpeMeHH (peryssipHble TaHHBIE C
uHTepBasioM | wac, 4 waca, CyTKM W T.A., PETYJSIpHbIE IaHHBIE C MPOMYCKaMH, HEpETryspHbIE,
AMU30INYECKUE U TIP.);

[lIpocTpancTBeHHOE Ppa3pelieHue] - pacrpenelieHHe AaHHBIX O TPOCTPAHCTBY (peryispHbIe
JaHHBIE Ha CETKE C pa3peleHneM 1 rpaayc, TaHHbIE M0 OTAEIbHBIM CTAHIUSAM, B TOUKE U TIp.)

[Vnopsinouenne] - nmepedncisitorcs B MOPSAKE CTAPIIMHCTBA MPU3HAKH, TI0 KOTOPBIM YIIOPSIOYEHBI
naHHbIe B (haiije U crnocod yrmopsAo4YeHHs MO KaKAOMY M3 HUX, HAlpUMEp, NaHHBIE YIMOPSAIOUYEHBI IO
peiicam, 1o BpeMeHH, 1o TiyouHe. CTapiiM NpU3HAKOM CUMTAaeTCss Haubojee MEJICHHO MEHSIOLIUICS
MPU3HAK MPU MOCIE0BATEILHOM YT€HUH 3amnuceil ¢aitna nanHpix. Crnocod ynopsaoueHus: BO3MOXKEH IO
BO3PACTaHUIO WM YOBIBAHHUIO 3HAUCHUS TPU3HAKA.

[Dy1eMeHTBI JaHHBIX| - TPUBOJATCS IMOJHBIE HAUMEHOBAHMS 3JIEMEHTOB, COCTABIIAIOIINX JIaHHbBIE,
TOYHOCTh WX MPEICTABJICHHS, CIUHUIBI U3MEPEHUS U TPAHUIIBI OOJIACTH NOMYCTUMBIX 3HAYCHHH (0.1
CMPYKMYPUPOBAHHBIX OAHHBLX, ONUCLIBAEMbIX 8 OMOeNbHOM pazdene 3, ama pybpuka modcem Obimb

onywena)
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[CoBapu| - maroTcst CChUIKM Ha MCIOJIb3yeMble TaOIuIbl KOJO0B (cioBapu), npuHiaTteie B ECUMO
(http://www.esimo.net/meta/codes/index.jsSp), Ui MPUBOIATCS CaMH TaOJIHUIIBI KOJIOB.

[@aiiioBasi cTpykTypa] - yKasbBaercs (aiyIoBBIE COCTaB KOMILJIEKTa OOMEHA, MPHUBOJAUTCS
nepeveHpb (uaeHTu(duKanus) UMeH Bcex (ailyioB, BXOISAIIUX B KOMIUIEKT, C YKa3aHHEM UX COJCpPKAaHUS.
Hanpuwmep:

Wwms_aitna.met — Daitn onucaHust KOMIUIEKTa TaHHBIX (TaHHBIN (aiin)

Nwms_ aitma.csv - daiin maHHBIX 0 KOOPJIMHATAX U BPEMEHHU HAOIIIOICHUI

Nwms_aiina 1.csv - @aiin CTD nanHbIX, 30HAUpOBaHHE |

Nwms_daitma 2. csv - @aiin CTD gaHHBIX, 30HIUPOBAHKE 2

Nwms_daitma N.csv - @aitn CTD nansbix, 3oaaupoBanue N

[McTounuk] - a1t OHO3HAYHOM MACHTH()UKAIMK MacCUBa JAHHBIX SKCHEIUIMOHHBIX HAOIIOICHUI
B KayeCTBE MCTOYHHMKA HYXHO yKa3aThb HA3BaHUE OKCIEAWLMHU, THUI W Ha3BaHME HaOIIONaTeNbHOU
I1aT(HOPMBI.

[BoixoaHble peKBU3NTBI| - YKa3bIBAE€TCS OpPraHU3aLMSI-U3TOTOBUTEIL KOMILIEKTA JaHHbIX, PHO

OTBCTCTBCHHOI'O 34 IMOAT'OTOBKY KOMIIJICKTA, I/IH(bOpMaHI/IH JJIs1 KOHTAKTOB U JaTa CO34aHUA KOMIIJICKTA B
dopme JJ-MM-TTTT.

5.2.3.2 Coneprxanue paznena *[JlomoaHUTETbHBIC CBEACHMS |

CoctaB pyOpHK 3TOTO pasfena 3aBHCUT OT OCOOCHHOCTEH IaHHBIX, BKIIOUEHHBIX B KOMIUICKT
oOMeHa.

[[Ipu6opwi] - mpuBOAKTCS MEpEUCHB MPHUOOPOB M YCTPOMCTB HAOIIOACHUI (M3MEPEHHI), C TIOMOIIBIO
KOTOPBIX TOJIy4YEHbI JaHHBIE, O]l BHIITYCKA, JaHHBIE O IPOU3BOAUTEIIE.

[MeToabl 06paboTKHU| - TarOTCsl OTTMCAHUS METOA0B HAaOI0IeHNs, 00pa0OTKH, aHAIHM3a, pacyeTa.

[IIpuBsizka] - A7 NaHHBIX B y3J7aX CETKH MPHUBOJSATCS KOOPAWHATHI TPAHUI] CETOYHOU 00JacTu B
BHJIC Ha0Opa YHCEI:

L1 2 J11; 12, rae

[I1 — mupoTa roxHOU rpanuIlbl paiiona B Buae 3['TMM (3Hak, rpaaychl, MUHYTHI),

II2 — mmpoTa ceBepHO# rpaHullsl paiioHa B Buae 31 MM (3Hak, rpaaychbl, MUHYTHI),

1 — nonrora 3amagHou rpanuibl paiiona B Buae 31 TTMM (3Hak, rpagychbl, MUHYTHI),

J12 — nonrora BOCTOYHOM TpaHuIlbl paiioHa B Buae 3I' TTMM (3Hak , rpagychbl, MUHYTHI).

IlosiHoTa - yKa3bpIBaeTCAd XapaKTEPUCTHKA TOJIHOTHI JAaHHBIX 110 OTHOIIEHWIO KO BCEH HX
COBOKYITHOCTH, IOJIyYCHHOHM B pe3ylbTaTe HAONIOAEHUI WIM pacueToB 3a YKa3aHHBIA IEpUOa B
Ha3BaHHOM paloHE.

O0beMm - yka3bIBaeTcsi OOBEM JAaHHBIX B 0alTaX W B MOAXOJSAIINX CTPYKTYPHBIX €IUHUIAX (YHCIIO
percoB, CTAaHITUHN U T.I1.).

5.2.3.3 Conepxanne pasznena *[Ctpykrypa ¢aiiina TaHHBIX |

B stoM pazmene B dopmMasM30BaHHOM BHJI€ NPUBOJIATCA CTPYKTYpPHI 3amucedd (ailyioB MaHHBIX,
BXOJAIIUX B KOMIIJICKT 06MeHa. B cjrydac, €CJin KOMILJICKT O6M€Ha COACPKUT CCTOYHBIC JAHHBIC, TO 3TOT
pas3ziesn JOHKEeH COIepKaTh BE pPyOpPUKHU:

[CeTka] — 3aroJoBOK pYOpPHKM Ui ONWCAHHWS CTPYKTYphl 3amucu (aiima JaHHBIX C
XapaKTEPUCTUKAMH CETOYHOM 00JIACTH ¥ BPEMEHHOT'O0 0000IIEeHNS;

[[laHHBbIE] - 3ar0J0BOK PYOPHKH JIJIsl OMUCAHUS CTPYKTYPHI 3anMcH (paiiina JaHHBIX CO CIIPABOYHBIMH,
HaOJIIOIEHHBIMH WM O00OOIIEHHBEIMA TaHHBIMH, B TOM YHCJIE M IO 3aJaHHOM ceTouHoM oOjactH. Ilocie
3arojioBKa pyOpUKH HaeTcs OMHMCAHWE COOTBETCTBYIONIEH CTPYKTYpHI 3allMCH TMepeaaBaeMbIX (HaiiioB
naHHbIX. Ecnu koMIuiekT oOMeHa coaepXuT (ailabl ¢ pa3IuYHBIMU, HO CBSI3aHHBIMH MEXAY COOOM
AaHHBIMHU, HAIIPpUMCEP, CCJIM B OAHOM (bai/'me NMOMCHICHBI CBCACHUA O KOOpAMHATAX, NAaTC WU BPCMCHU
HaOMIOJICHUH, a B Jpyrom (Ipyrux) TMPEACTaBICHBI PE3ylbTaThl ATUX HaOMOIEeHUN, TO pyOpuKa
[[{anHble] 10oKHA OBITH MOBTOPEHA CTOJIBKO Pa3, CKOJIBKO PA3IUYHBIX CTPYKTYpP AAHHBIX MPEICTABICHO
B KOMILJIEKTE.
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5.2.4 Tlpasuia opopMiIEHHS CTPYKTYPUPOBAHHBIX JAHHBIX

HO,Z[ CTPYKTYPUPOBAHHBIMH JAHHBIMHU IMOHUMAIOT HOAHHBIC, B KOTOPLIX MOTYT 6BITB BBIJACJICHBI
(maeHTHUIMPOBAHBI) OTACIbHBIC AJIEMEHTHI, pa3MeEIIeHHbIE B (hailyie MO OMpeaeICHHBIM IPaBHIIAM,
3alal0UM €Tro CTPYKTYpPY. K CTPYKTYPHUPOBAHHBIM [OdHHBIM MO>KHO OTHCCTU 6OJ'IBI_HI/IHCTBO JaHHBIX
HaOMIOJICHUH, 3a WCKIIOUeHHeM Tpaduueckux wu3oOpakeHu#, (oro-, BHIIEO-, ayAHMOMATEPUATIOB H
MOMOOHBIX MM, KOTOPBIE TOXKE HMMEIOT OIPEACIECHHYI0 CTPYKTYpPY, HO OHAa CBsI3aHA C TEXHUYECKOU
CTOPOHOH 3amicH HHPOPMAIINH, a He ¢ 0TOOpaKaeMbIMH JJAHHBIMH.

5.2.4.1 TabnuuHast CTPYKTypa JaHHBIX

B cootBerctBum co cnenudukanueii [6] st oOMeHa CTPYKTYPUPOBAHHBIMU TAHHBIMU TIPEIJIaraeTcs
HCIO0JIb30BaTh Ta0JM4YHbIA TekcToBbIH (popmatr (TT®). [lon TaGJIMYHBIM TeKCTOBBIM (OPMATOM
nmoHuMaercs (Qopmar XpaHeHus Tabmuil Qakrorpa@uUecKuX aHHBIX (TEKCTOBBIX W YHCIIOBBIX),
o0JafaroImui CIenyoIUMI CBOMCTBAMMU:

- (¢aiin nmaHHBIX B TaOJMYHOM TEKCTOBOM (opMaTe COCTOMT U3 CTPOK (3ammceil), KOTOophIe
3aKaHYMBAIOTCS CHMMBOJIOM KOHIIAa CTpokH (B (aiiyie TexctoBoro ¢opmara OC Windows komupyercs
IBYMsI OJJHOOAHTOBBIMU CITYKEOHBIMU CUMBOJIAMU - «BO3BPAT KApETKHU», KIIEPEBOJI CTPOKH», UMEIOUTUMHI
B IIeCTHaAIaTepruuHoM Koje 3HaueHus «0D,0A»);

— KaXKJasl CTpOKa COCTOUT U3 MOJIEH, B KOTOPBIX XPaHITCS 3HaYCHHs JIEMEHTOB JaHHbIX. VX yucio
(n) ogHAKOBO BO BCeX cTpokax. COBOKYITHOCTH IOJIeH ¢ HOMepoM 1 (1 = 1...n) HAa MHOXECTBE BCEX CTPOK
o0pasyeT KOJIOHKY (Tpady) TabauIsl;

— moJigd B TabiuIe OTAEISAIOTCS CHUMBOJIOM-paszjenuTeneM (;). B koHIle mocienHero mois CUMBOJI-
pa3aenuTenh He CTABUTCS, €T0 POJIb BBIMOTHSIET MIPU3HAK KOHIA CTPOKH.

Taxoil gopmaT MHPOKO MPUMEHSIETCS MPU IKCHOPTE/UMIOPTE JAaHHBIX M3 0a3 NaHHBIX U APYTUX
porpaMMHO-UH(OPMAIIMOHHBIX CUCTEM, Harpumep, Excel.

[Tonsa xapakTepu3yroTcss TUIOM U (GopMaTOM IMpeAcTaBICHUs 3HAUeHUN NaHHBIX. [lomyckaioTcs ABa
THIIA TI0JICH;

- TEKCTOBOE TT0JI€, B KOTOPOM MOXET OBITh 3alMCaHO Jt000¢e andaBUTHO-IIU(POBOE 3HAUECHUE, KPOME
CHUMBOJIA Pa3/ICIUTENs;

- YUCIJIOBOE T0JIe, MPEeIHA3HAYECHHOE IS 3aMucy HU(GPOBBIX TaHHBIX.

dopmar moseii OMUCHIBACTCS CIEAYIOMUM 00pa3oMm:

AA(W)- CMMBOJIBHBIN (hopMarT s IPEACTABICHHS TCKCTOBOM MH(POPMAIIUH, TIe¢ W — JUIMHA ITOJIS B
CHUMBOJIaX;

FC(w[,d])- cumBonbHBIH GopmaT ISt IPEACTaBICHUS HEIbIX YUCEI U YUCEN C JCCATUYHON TOYKOM.
KonuyecTBeHHbIE XapaKTEPUCTUKU opMarta B 0OIIEM cydae OMKMCHIBAIOTCS ABYMs mapamerpamu W, u d,
rae W - JuiMHa mosis B cuMmBojdax (W<I5), a d - gmcino mudp mocne necarudnoil touku (d<7). He
JIOTTYCKAeTCsl B IMOJIS YMCIOBBIX 3HAUEHWH BHOCHUTH KaKHe-THMOO IpYyrue CUMBOJIBI KpOME LHU(PPOBBIX U
3HAKOB TUTFOC, MUHYC M TOYKH, JJIS OTACNICHUsI IPOOHON YacTh 4yucia oT 1enoil. iMeHHo Touka, a He
3amnsaTas PEeKOMEHIYETCsl B KaueCTBE pa3CNIUTENs IPOOHON U 11eI0i JacTed yucna. Jluaupyrommii 3HaKk
iroc (+) mepen TuGPOBEIMU 3HAYCHHUSIMH ITPOCTABIIATH HE PEKOMEHTYETCS.

OcHoBHas xapakTepucTuka opmaTa — MaKCUMaJIbHAs IIMpUHA T0J1s1 (0003HavaeTcs w). B mpeaemax
KOKIOW W3 KOJOHOK JCWCTBUTENbHAS MIMpHUHA TOJNs (V) MOXKET HU3MEHSTHhCS OT CTPOKH K CTPOKE B
npezaenax ot 0 70 W 1 TabJIMIIa MOTy4aeTcsl He BRIPOBHEHHOM.

B He BBIpOBHEHHBIX TaOIHUIaX NEHCTBUTENbHAS IUPHHA MOJS COBMAIAET C Pa3MEpPOM MOMEIIEHHOTO
B mosie 3HayeHus. [Ipu OTCyTCTBHMM 3HAa4YeHHs [Ba pa3feNuTeNs CIeAyloT OIuH 3a ApyruM (;;) 0e3
npobena.

5.2.4.2 TlpaBuna opopmiienus pyopukw [Jlanubie]

[IpeuiaraeMple  TpaBUa IO HEKOTOPBHIM TOJOXKEHUSAM OTIMYAIOTCS OT crenudukanuu [6],
MIOCKOJIBKY 37IECh BBIJIBUTAIOTCS O0JIee jKeCTKUE TPpeOOBAHUS K CTAHJAPTU3AIMH JaHHBIX.
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Copepxanne pyOpuKd cocTouT W3 Habopa crpok (Puc. 5.2), ommchBarommx 3JIeMEHTHI (TIOJIs)
naHHbIX. OIHAa CTPOKa COOTBETCTBYET OJHOMY MOJIO MaHHBIX. [IOpsAIOK pa3MerieHus: CTpOK OMUCAHUS
JOJDKEH CTPOTO COOTBETCTBOBATH TMOPSIIIKY MOJICH (aiiyia TaHHBIX.

CTpoka COCTOUT M3 CIEIYIONUX OMUCATENbHBIX SJIEMEHTOB!

- UM TIOJISI TAaHHBIX;

- (hopMarT 1osisi JAHHBIX;

- KOMMEHTapH, OTACISEMBI TBYMs KOCBIMHU YepTaMH.

[Daunse ]

IABJIMIIC ; FC(5,1); // ArmocdepnHoe pmasjeHue, rlla

TEMBORIIC; FC(4,1); // Teumneparypa BO3myxa, 0,1°C

METOIIPBJI; AA(D); // MeTom onpemneyieHMA BJaxHocTM, Tabmauua A.10
BJDXOTHC; FC(3); // OTHOCHTEesbHAA BJIAXHOCTbL, MPOLIEHTH

Puc. 5.2 TIpumep py6puku [Jlanasre]

Kaxxapiil 2JIeMEHT OMHCaHus TakK ke, KaK W JJIEMEHT B (aiiie JaHHBIX, 3aBEPIIACTCS pa3IeIuTeIeM
(;). B xommeHTapuu MOJDKHBI OBITH JaHBI TOJHBIE HAUMEHOBAHUS SJIEMEHTOB JAHHBIX, O0s3aTEIIBHO
YKa3aHbI €IMHULIBI U3MEPEHUsI, B KOTOPBIX OHU MPECTABIICHBI, JaHBI CCHIIIKU HA TAOIHIIBI KOIOB.

B kadecTBe MMEH 3JIEMEHTOB PEKOMEHIYETCS HCIIONIbh30BaTh MMeHa u3 «ClioBapsi mapameTpoB
ECUMO» [7], umu, mo KpaiiHeli wMepe, cOONIOAAaTh OJMHAKOBBIE HAMMEHOBAHHUS JJIEMEHTOB,
MPUCYTCTBYIOIIMX B PA3JIMYHBIX BUIAX JAHHBIX, HAIPUMED, TAKMX KaK IMIUPOTA, T0JITOTA, 1aTa, BpEMS.

Ecnu xommiekT oOMeHa CoaepKUT (haliibl ¢ pa3InIHBIMU, HO CBS3aHHBIMU MEXIY co00i JaHHBIMHU,
HaIrpuMep, €Clid B 0JHOM (aiiie TOMEIIEeHBI CBEJICHUS O KOOPAUHATAX, JaTe U BpEMEHH HAOJI0ICHHH, a B
ApyroM (Apyrux) MpeaCTaBICHBI PE3yNbTaThl STUX HAOMOJeHUH, TO pyOpuka [[laHHble] nomkHa OBITH
MTOBTOPEHA CTOJILKO pa3, CKOJIBKO Pa3IMYHBIX CTPYKTYp NAHHBIX (TaOJHWIl) MPEACTABICHO B KOMILJIEKTE.
[Tocne HazBaHusl pyOPHKH JOJDKHO OBITH TAaHO YCJIOBHOE HAUMEHOBAHHE TAaOIHIIbI, UMs (ailia B KOTOPOM
pa3MeIneHsl AaHHbIe (MMsI mepBoro (Qaiiia, €ciu UX MHOXXECTBO) M CJENaHO IOSCHEHHE K CBSA3U U
uepapxuu TadbmuIl creayomuM oopaszoM. OnHa U3 TaOIuIl «rIaBHASY, Apyras (Ipyrue) «MOAYNHEHHASD)
K TJIaBHOW, WM K JIPyroil moguuHeHHOW. B 3TOoM ciywae crpokm ¢ pyOpukamu [laHHbIe] TOKHBI
BBITJISJIETH CIEIYIONIM 00pa3oM:

[Aannblie] Tabmuna 1 (rnaBuas), Mms  daiina qaHHBIX

[dannbie] Tabnuna 2 (moguuHenHas k Tadbnune 1), Ums_¢daiina maHHBIX

[dannbie] Tabmuma 3 (mogunHenHas k Tadmutne 1), Umsa_daiina gaHHBIX

[dannbie] Tabnuna 4 (mogunHeHHas k Tadbnute 3), ms_¢daiina maHHBIX

Ecnm nmanHble kakoi-muO0 W3 TaONMI] pa3MENIeHbl BO MHOXECTBE (DAMIIOB, Pa3IMYAOIINXCS
OKOHYaHHEM HMMeH (cM. paszzaen 3.5), To B mone «Mms_ (aiina AaHHBIX» 3aHOCHUTCS MOCTOSHHAS YacTh
HMMCH.

JJisi cBSI3M JAHHBIX ABYX TaOJHMI C¢ Pa3jUMYHBIMH CTPYKTYpaMH, B HHX [OJKHBI ObITh
BKJIIOYEHbI 00mme 1moJs (3JeMeHTbI-UAeHTU(PUKATOPbI), HMeEIIHe OJNHAKOBbIE HMeEHA.
Pexomenayercs TakuM 3eMeHTaM JaBaTh UMEHA, HAUMHAIONIMECS ¢ CUMBOJIOB ‘ID’, nmpu ncnoab30BaHUN
natununbl, wm ‘UJI° npu MMEHOBaHMHM Ha PYCCKOM s3bIKe. J[s CBSI3W OBYX TaOIUI] MOXKET OBITh
UCIOJIb30BaHO OJTHO M Oosee moneil. Eciau manHbpie godepHed TaONUIBI paclpeleleHbl M0 HECKOIBKIM
(aiiaM, TO B pOJUTEIbCKYIO TaOIUIy HEOOXOAMMO BKJIFOYUTH TIOJIE JTsI 3aITMCH UMEH ATUX (paiyioB.

5.2.4.3 TlpaBuna opopmieHus (HainsioB JaHHBIX

®aitnpl JaHHBIX 0(hOPMIISIFOTCSI B TEKCTOBOM (hopMare, OMMCAaHHOM BhIIIE. B mepBoit cTpoke daitna
JOJDKHBI OBITh 3aIlCaHbl UMEHA T0JICH, OJJMHAKOBbIE C UMEHAMH, NPUBEJICHHBIMU B pyOpuke [[laHHbIe]
(aiina meTagaHHbIX. FiIMeHa pa3aensitoTcss CHMBOJIOM ().

Bce nanHBIe oOmNpeneneHHOro BHIAa MOTYT OBITH 3amHMcaHbl B OAHOM (haiiie, Hampumep,
METEOpPOJIOTUYECKHE JaHHbIC, IIOJydCHHbIE B TEYCHHE BCEH OKCHEOUIMH, JHUOO0 pa3OoWThI Ha
COBOKYITHOCTH (haiiioB, Kak, HampuMep, OokeaHorpaduueckue JaHHbIE BEPTHUKAIHHOTO 30HIMPOBAHMS,
Korga ObIBaeT OoJsiee yAOOHO XpaHWUTh JTaHHBIE KaKIOTO 30HIUPOBAHHS B OTAeIbHOM (aite. [Ipu aTom
BO3MOXHO, YTO COCTaB MU3MCPACMBIX IApaMCTPOB MCHACTCA OT 30HAWUPOBAHHA K 30HAWPOBAHMUIO.

83



Hanpumep, Ha OHMX CTaHLUAX 3TO TEMIIEPATYpPA, COJEHOCTh U COJAEPKAHUE KUCIOPOAa, a Ha JIPYTrHUX -
TeMIIepaTypa, COJICHOCTb U BOJIOPOIHBIN NOKa3arenb. B Takux ciydasx mepeueHb mapameTpoB B pyOpuke
[[{anuble] momkeH ObITH UCUCPIIBIBAIONIMM. 3ar0JIOBOK BO BCeX (aiiax MaHHBIX OHOTO THUIA JOJDKCH
COOTBETCTBOBaTh pyOpuke [[laHHble] 1 ObiTh OmmHaKoBbIM. CTpYKTypa Bcex (ailyloB Takke JIOJDKHA
ObITh OJMHAKOBOM, T.C. COOTBETCTBOBaTh pyOpuke [/laHHBbIE] M 3arooBK MO KOJIUYECTBY TOJNEH |
MOPSAKY pa3MEIICHUs JaHHBIX. DTO 3HAYMT, YTO B KaXIOM (hailne JOIDKHBI ObITh OTBEJCHBI MO JaXKe
M0J1 OTCYTCTBYIOIIME JNaHHbIe. Ecny ncnonb3yercs He BHIPOBHEHHAs CTPYyKTypa (paiiyia JaHHBIX, 3TO HE
NPUBOANUT K CYIIECTBEHHOW HM30BITOYHOCTH OoOBbema (hailna, Tak Kak IOJ OTCYTCTBYIOIIEE 3HAUECHUE
OTBOJUTCS TOJBKO OJIUH OANT MO pa3/ieuTellb MojieH (;).

B nepBoM mose kaxoil cTpoku (3amucu) (aiina pekoMeHIyeTcsl pa3MenaTh ee Mocae10BaTeIbHbIH
HOMEp. ITO HEOOXOIMMO ISl BBISIBIICHUS! BO3MOKHBIX TOTEPh MpU 00pabOTKe WK Nepeade JaHHbIX.

Ecnu nanuble daiina cBsi3aHbl C JaHHBIMH Ipyrux (aiinos, Hampumep, (HailiioMm KOOpAUHAT, TO JUIS
pa3MenieHusl CBSI3YIOIIEro Kitoua (MIeHTu(UKaTopa) peKOMEHAYEeTCs UCIOIb30BaTh BTOPOE MOJIE.

Ecnu B (aiine JaHHBIX MOMEIIAIOTCS TaKKUe MPU3HAYHBIE SJIEMEHTHI Kak JaTta U BpeMs HaOII0IeHUH,
KOOPJAMHATHI, TO PEKOMEHTYETCsI I HUX MCIOJIB30BaTh (hopMaT, ONMCAaHHbBIN B TToapasaene 5.2.4.4

PekoMenayercs Bcien 3a IOJEM KaKJIOrO J3JEMEHTA, BBOAMUTH IOJIE JJISl XapaKTEPUCTUKHU €ro
KauecTBa, B KOTOPOE€ HAa OCHOBAHUM KOHTPOJS JAHHBIX MPOCTABISIETCA OLEHKA KadecTBa Ka)J0ro
3HaueHus. B kauecTBe MMEHHU TaKOro MOJIsl pEKOMEHAYETCSl BHOBb MUCIIOJIb30BaTh UMsI 2JIEMEHTA, HO YK€
3aKJII0UYEHHOE B CKOOKHU U C TIPUCOCIMHEHHBIM CUMBOJIOM ‘Q’.

5.2.4.4 Tlpasuna opopmieHus (aiisia KOOPAUHAT U BpEMEHU HaOII0IeHUI

Takue »d1eMeHThl MJAHHBIX KaK KOOpAWMHATHl M BpeMs BBINOJIHEHHUS] HAOMIOJEHUN HIMPOKO
MPUMEHSIFOTCS B KAYECTBE METIaHHBIX TIPU MHPOPMUPOBAHUHU O MPOBEACHHBIX HAOIIONCHUX, BKITIOYAs
Kaprorpadudeckoe oTroOpakeHne Touek HaOmrogeHui. [ToaToMy, peKOMEHIyeTCsl HE3aBUCHMO OT TOTO,
MIPUBEJICHBI I ATH 3JIEMEHTHl B (haiiilax BMeCTe C JaHHBIMH HaOIMIOACHHHA, (GOpMHUPOBATH OTACIBHBIN
(aiin, comepkaluii KOOpAWHATHI M BPEMs BBITOTHEHUsT HaOmoneHui. daitn opopmisieTcss B TOM ke
(dbopMate, KOTOPBIN peKOMEHIOBAH B JIOTIOJTHEHUH K AJIeKTpoHHOU hopme POJIDH.

BcenenctBue HEOOUMHAKOBBIX alTOPUTMOB OOpaOOTKM JTaHHBIX, MPUMEHSIEMBIX B Pa3JIMYHBIX
OpraHm3anusaX, OJHH U T KE JaHHBIE MOTYT OBITH MPEJCTABICHBI B JopMaxX, KOTOPBIE 3aTPYIHSIOT, a
MOpOil, [eNaloT HEBO3MOXXKHOM HUX OJHO3HAYHYIO HIACHTHU(PHUKAIUIO, YTO TMPUBOAUT K MOSIBICHUIO
MHOTOYHCIICHHBIX y0iedl B OOBEIMHEHHBIX MacCHUBax, (OPMHpPYEMBIX LEHTpamH NaHHBIX. [loaTomy
Hapsily CO CTaHJAapTHU3alMil MpeacTaBiIeHUS HEOOXOAUMBIX WIACHTH(PHUKAIIMOHHBIX MPU3HAKOB, TaKHX,
HampuMep, Kak KOOPIWHATHI U BpeMsl HAOJIIOICHUH, TTpeIiaraeTcsl JOMOIHATh JaHHBIE HCKYCCTBEHHBIMH
UICHTUPUKATOPAMHU, ITOJy4aeMbIMH 110 OTIpeAeICHHBIM MTPaBHJIaM WJIM B BUJIE TICEBAOCITYYaHBIX YUCEIL.

[TosTOMy B COOTBETCTBHHM C PEKOMEHIyeMbIM (opMaToM B Kaxa0il cTpoke (3amucu) daiina
YKa3bIBAIOTCA:

- TIOPSIAKOBBIA W MIACHTH(DUKAIIMOHHBIN HOMEpa 3amucH (CTaHIIUU, PO, CPOKA B 3aBUCUMOCTH
OT BHU1a HAOJIOICHU );

- nara u Bpems HaOroneHuii B crierudukanmm 1SO 19115 [8];

- IIUPOTa MECTa B Tpajycax U JOJIAX rpajayca ¢ OTPULATEIbHBIM 3HAKOM Y I0KHOU HIHUPOTHI;

- TOJITOTa MECTa B Ipaycax M JIOJISIX Tpajayca ¢ OTPULIATETHHBIM 3HAKOM Yy 3aMaHOM OJITOTHI;

- BO3MO’KHBIA KOMMEHTapHil.

B Tabmumax 5.1 um 5.2 pgansl mpumMepsl coiepkaHus Qaiina (manka TaONHIbl CIYKUT IS
wuocTpauu U B ¢aiin He Bkitovaercs). llupuna moneil He ¢ukcHpoBaHa, B KaueCTBE Pa3AeiIUTEINs
MOJICH UCIIOJIb3YETCsl CUMBOJT «TOuKa ¢ 3arstoiy (Tabmuma 5.1) uau cumBon tadyssiiuu \t (Tadmuia 5.2).
B nocneanem ciydae moBbllaeTcss YNTaOEIbHOCTh TaOIHIL, T.K. JaHHbIE BBICTPAUBAIOTCS B KOJIOHKH, HO
IpU 3TOM cJenyeT u30erarb BKIIOYCHHS B CTPOKHM JAHHBIX MPOOENOB (CHMBOJBI TaOYJSIIUKA TpU
MIPOCMOTPE JAAHHBIX B TEKCTOBBIX PEIAKTOPaX HE OTOOPAXKAIOTCH).

84



Tabéauna 5.2

Oo0pa3zen opopmiienus ¢aiisia ¢ 1aTO M KOOPANHATAMM TOYEK HAOIIOAEHUI
(pazmenuTenb — TOYKA C 3aIITON)

Homep | Unentndukarop | Jlata nu Bpems Hadmonennii | lupora | Jloarora IIpume-
sanucu | 3amucH (ctanmun) YYYY-MM-DD Thh:mm:ss | (+)-LL.III | (+)-LLL.1l | yanne

1;3930017460;2007-05-11T00:00:00;-27.821;-168.602;xamuOpoBOYHAs CTAHIIHS
2;3930046628;2007-05-11T03:15:00;-27.8;-169.5;Pazpes 1
3;3930097004,2007-05-11T06:05:00;-27.815;-171.43;Pa3pe3 1
108;3930097004;2007-06-27T18:25:00;12.628;155.75;Pa3pe3 5

Taoauna 5.3

Oo6pa3sen opopmitenns paiiia ¢ 1aTOH M KOOPAUHATAMM TOUYEK HAOII0AeHUI
(pazmenuTerns — TaOyJISAIIHA)

Homep | Unentudukarop | Jlata nu Bpems Ha0monennii | lupora | Jloarora IIpu-
3aNMCH | 3aUCH YYYY-MM-DD Thh:mm:ss | (+)-LL.III | (+)-LLL.II | meyanne
(cTaHuMN)
1 3930017460 2007-05-11T00:00:00 -27.821 -168.62 Kamu6p. cran.
2 3930046628 2007-05-11T03:15:00 -27.8 -169.5 Paspes 1
3 3930097004 2007-05-11T06:05:00 -27.815 -171.43 Pa3spes 1
108 3930097004 2007-06-27T18:25:00 12.628 155.75 Paspe3 5

[lopsankoBblii U UACHTU(DUKAIIMOHHBIM HOMEpa HCHOJIB3YIOTCS ISl CBSI3U TaOJMUIBl KOOPAMHAT C
TaObMUIlAMKA  JJAHHBIX, T.6. 3TH HOMEpa JOJDKHBI OBITh TOBTOpEHBI B TOCIEeIHUX. B KauecTBe
UICHTU(PUKAIMOHHOTO HOMEpa PEKOMEHAYETCS UCIOIb30BaTh TEKYIIEE BPEMs, B3SITOE U3 KOMITbIOTEPHOM
CHCTEMBl KaK IIeJIO€ YHCIO MHIIMCEKYHJ OTHOCHTENBHO Hayaja OTCYeTa W 3alHiCaHHOE B BHJE
nocnenoBareabHOCTH M3 10 tmdp. XoTs momydeHHOE 3HAYeHHE W OYyJEeT CBSI3aHO CO BpPEMEHEM
HabmroaeHu (1o KpaiHeil Mepe, OHO OyAeT BO3pacTaTh), OJJHAKO HA3HAYEHHUE €ro 3aKII0YaeTCs TOJIBKO B
oOecrieueHNN TI00ATbHON YHUKAIBHOW HWACHTH(PUKAIMK OTACIBHBIX HAONIOJACHHUH (C BEPOSTHOCTHIO
npumepro 107 cremenn). TTockonbKy HICHTHOUKAIMOHHBIA HOMEp NMpEeIHA3HAYEH IS 0OpaGoTKH
KOMITBIOTEPOM M HEYIO0OeH [Uis BOCHPUATHS UEJIOBEKOM, Iepel HUM NPOCTABISETCS OOBIYHBIN
nopsAAKoBbIi HoMep. C 3TOil ke LEeNbIo B CIy4asx, KOT/1a JaHHbIE paclpeieleHbl 10 MHOXKECTBY (paiiioB,
B pacCMaTpUBAEMYyI0 TaOIHIy HEOOXOAMMO BKIIFOUUTH TOJIE JIJISl 3alIUCH UMEH 3THX (haitjIoB.

Kononka Ttabmunpsl «lIpuMedanuey» MoxeT OBITh HCHOJIB30BaHA JJIsl TPYNIUPOBKH JAHHBIX I10
MOJINTOHAM HaOJI0IEHUH, JTOKAJIbHBIM reorpagueckuM paiioHaM U B UHBIX LIETISAX.

Bpemst 1omkHO OBITH MIPUBEICHO K BCeMHPHOMY CKoopAMHUpoBaHHOMY Bpemenu (UTC). dopmat
3aMycy BpeMEeHH

YYYY-MM-DD Thh:mm:ss

JlomyckaeTcsi yceueHue Mojisi JaHHBIX JaThl C MPABOTo Kpas, T.. 3HAUEHUH CEKyHJ U MHUHYT, €Clu
TOYHOCTh OIpENEICHUs] BPEMEHH MEHbIIe, JHOO OHH BBIIOJHIIOTCS POBHO B YCTaHOBJICHHBIC
peraaMeHTOM Yachl.

KoopaunaTtsl BbIpakaloTcsi B Tpanycax ¢ TouHoctbio He Mmenee 0.01 rpamyca, ¢opmar moms
omnpenensercs kak yuciooi FC (m, n).

JlonyckaeTcst Takke (opma 3amucH KOOPAMHAT B Tpajycax, MHHYTax W IoisX MHHYT. Ho B 3ToM
cimydae (opmar oS ompeaensercs Kak CHMBOJIBHBIAE AA(M) u, B 3aBUCHMOCTH OT TOYHOCTH
MPEJCTABICHUS, MOXKET OBITh CIIEIYIOIIUM:

15°46.75", unu 15°46.7°, unu 15°46°.

JlonmyckaeTcsi OIyCKaHue JTUAUPYIOIIMX HYJIEH ¢ JEBOro Kpas, KpoMe MOCIEIHEro Mmepesl CHMBOJIOM
rpajyca i MUHYT, Harpumep, 0° 6.7, uiu 0°0°.
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5.2.4.5 IlpaBuna nMeHOBaHUA (HAHIIOB TaHHBIX

[Ipu umeHoBaHUY (aillIoB JaHHBIX PEKOMEH]IYETCA CIeI0BaTh CIEAYIOLIUM IpaBUIIaM.
Macka umMeHH (Qaiisia BBITISAUT CISIYIOIMUM 00pa3oM:

EUUUIV_XXXXXXXX GGMMDD-HH, rae:
1. E — npusnak obmenHoro daiina
2. UUU - kox yapexaeHus - MpOU3BOAUTENS JaHHBIX (Mcmoyib3yroTcs koasl ECUMO [1],
I — tun uadopmanuu (O — HabmoxaeHHas, K - o0oOmenHas, A — auarHoctuyeckas (aHaimms), F -
nporHoctudeckas, | — cnpaBounasi, D — onmcarenpHas),
V — xox reocdepsl, K KOTOPOI OTHOCATCS JaHHBIE:

V = Kona I'eocepa

1 Jlutocdepa

2 I'uapocdepa

ATtmochepa

Kpuocgepa

buocdepa

Conmocdepa

O |0 | N O | P>

Texnocgepa

3. XXXXXXXX — yciIoBHOE HauMEHOBaHHME OOMEHHON wuHpopmanuu. [ naHHBIX
HaOIIOJICHUH PEKOMEHIYETCs 3arloJHATh ATO IMOJe KOJAOM (Ha3BaHWEM) HaOI0MaTeIbHON TUIaT(GOPMBEI,
HOMEpPOM  peiica M  KogoM  Buaa  Habmoaenudt w3 ¢opmel DOJADH,  nHampumep,
E00301_AkFedorov_26 GO02 uau E00302_AkFedorov_26_H10.

4, GGMMDD-HH - nara u BpeMsi MOATOTOBKH KOMITJIEKTA JAHHBIX, BBHITIOJHEHUS aHAIIM3a WU
COCTaBJICHHS MPOTHO3a. DTO MOJe MOXET ObITh Ype3aHO CIpaBa A0 MOIXOISAIIETO JUIsi KOHKPETHBIX
JTAHHBIX YPOBHS JeTalu3alud. B ciydyae mpencTtaBieHUs B KOMIUIEKTE MHOXKECTBa (hailioB ero ciemyer
3aMEHUTH Ha TIOPSIKOBBIA HOMeEp (aiina B komiuiekTe, Hapumep, E00302 AkFedorov 26 H10-D_001,
E00302_AkFedorov_26 H10-D 002 u T.x.

B namMeHoBanme (haiina omnmcaHus JaHHBIX ((aiin MeTagaHHBIX) PEKOMEHIYETCS BKIIIOYAThH
uneHtudukarop “met”, nanpumep, E00302_AkFedorov_26_ met.txt

B naumeHoBanue ¢aiina ¢ AaHHBIMH O KOOpAMHATaX M BPEMEHM HAOMIOACHHUHA pPEKOMEHAYETCS
BKIIIOUaTh uaeHTU(UKaTop “pos”, nanpumep, E00302 AkFedorov 26 pos.csv

@aiinbl JaHHBIX B TEKCTOBOM TaOJIWYHOM (opMmaTe C pa3AeTUuTeNIIMU JTOJKHBl UMETh pacIIupeHHe
MMEHH ‘*.CSV’.

Takum 006pa3oM, KOMIUIEKT (paiiyioB ¢ JAaHHBIMU HAOIIOACHHUM OMPENEICHHOTO BHU/A, T0JKEH UMETh
MPUMEPHO CIIeYIOIUI cOCTaB (B KBaIpaTHBIX CKOOKax HeoOs3aTenbHble (ailiibl):

1) daiin MeTagaHHBIX

(E00302_AkFedorov_26_met.txt);

2) [daiin ¢ JaHHBIMH O KOOPJIMHATAX M BPEMEHHU HAOJIIOICHMI |

(E00302_AkFedorov_26 pos.csv)

3) (haiin ¢ naHHBIMH HAOIIOICHUA

E00302_AkFedorov_26 H10-D_001. csv

4) [rpymnma (aiisioB ¢ JaHHBIMHA HAOJIOICHUH |

E00302_AkFedorov_26 H10-D_002. csv

E00302_AkFedorov_26 H10-D_003. csv
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O6nuHCck: I'Y « BHUUT MU-MI/». — 2007. — 11 c.

7. Mertonuueckre peKOMEHmanuu 1o opranm3anuu  MeragaHHeix ECHUMO. -  OOHHMHCK:
BHUUTMU-MI/. — 2005. — 43 c.

8. International Standart ISO 19115 Geographic information — Metadata.— 1SO, 2003. — 140 p.

9. PykoBoacTBO MmO O(OPMIICHHIO PE3YJIbTATOB MOPCKMX HAy4YHBIX HCCleAOBaHUH. — OOHHMHCK:
OI'BY « BHUUTMU-MI». 2013.
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IIpnioxenne A

5.4 @opma onucanus dannvix skcneouyuonnvix navnodenuii (OOIH)

dopma npegHa3HaYeHA I YBEIOMIICHHS IEHTPOB JaHHBIX U MHBIX MOJIb30BATENEC O MPOBEACHHBIX
MOPCKHUX Hay4YHBIX HCCJEIOBAHUAX M TOJTYYEHHBIX B HEll JaHHBIX HaOmoaeHWH. B 1aHHOM HOKyMeHTe
naH oOpazen (GoOpMbl ¢ HNPUMEPOM €€ 3alOJHEHMs, a Takke TaOMuIbl KOAOB, HCIOIb3YEMbIX IS
onucanus HabmoaeHnii. @opma pazpaboraHa Ha 6aze U3BECTHOM (OPMBI ONMCAHU OKEAHOTPAPUIECKUX
Habmonenuit POCKOII, HO otnuuaeTcs OT Hee OoJjiee HIMPOKUM COCTABOM ONHUCHIBAEMBIX BHOB
HaOmoeHNH, crnocoOOM omucaHusl TreorpaguuecKux KOOpAWHAT HAOMIOACHUH U PAIOM JIPYTHX
xapaktepucTuk. Kpome Toro, oHa Mo)KeT OBITh HCIOJNb30BaHa Ui MOCIEAYIOLIETO IEePEHECEHUS
uHpopmanuu uepe3 WEB-dopmer B nentpanbhnyio 6a3y meramanubsix (LIBM/JI) enuHoii cuctembl
nHpopmanuu 06 ooctaHoBke B MupoBom okeane (ECUMO).

@®opma (Tabmuua 5.4) cOCTOMT M3 HECKOJNBKUX pasfenoB. B pasmene «OOmiee omnmcaHue
MPUBOJUTCS Ha3BaHHWE MPOrpPaMMbl MOPCKUX Hay4yHbIX HcciefaoBaHuid Ha3Banue nomkHO OBITH
Pa3BEpHYTHIM U OTpaXkaTh IIeJb WCCIIEIOBAaHUI, BKIIOYATh B ceOsl Ha3BaHUE reorpapuueckoro paioHa
uccinenoanuii. Hanpumep, «IlosyyeHune JaHHBIX O JIeASHOM MOKPOBE M T'HAPOMETEOPOJIOrHYeCKOM
pesxkume BbapenneBa m Kapckoro mopeii». Eciu nccnenoBaHus NpOBOJMIMCH B COOTBETCTBUHU C
YTBEpPKJICHHBIM T0J0BbIM [lmaHOM MOpCKHMX Hay4dHbIX HccienaoBaHuil Poccuiickoin depepainuu, TO
NPUBOAMUTCS Ha3BaHME, cOOTBeTcTBYyIomiee Ilmany u 3asBKe, MOAaHHOM B (edepalbHBIA OpraH
MCIIOJIHUTEJILHOM BJIACTHU IO HAyKe U TEXHOJIOTHUSIM.

B sToMm ke pa3zierne yka3pIBaeTCs TUI SKCIEAULUH (MOpPCKas/Ha3eMHas/IeZioBasi), HAy4YHbIe POEKTHI
WM MPOTPaMMBbI, B paMKax KOTOPBIX BBIIOJHSAIOTCS uccienoBanus. [IpuBonutcs obmiast nadopmanus o
LEeJSIX U 337a4ax UCCIEAOBaHUN. YKa3bIBAIOTCS CTPAHA U OpraHu3alusl, OTBETCTBEHHBIE 32 OPraHU3aLUIO
Y TIPOBEJICHHE SKCIIETUINH, JaThl U Teorpaduieckie MyHKThl Hayalla 1 OKOHYaHUSI SKCIIeTUIUH.

Bo BTOpOM paszzaene mpuBOAUTCS KOHTAKTHAs MHPOPMALUS O PYKOBOJHUTENE SKCIEIUIINN, KOTOpas B
JalbHENIIeM HUCHOJb3yeTcsl A Oojiee HAAeKHON HIACHTH(PHUKAUN SKCHEAUIMU U YJOBJIETBOPEHUS
BO3MO>KHBIX 3alIpOCOB I10JIb30BATENIEH.

Crnenyromias yacth (hOpPMBI peIHA3HAYCHA 7151 UAeHTU (KA HabmonaTeIbHO# iatgopMel. Jliis
yKa3aHUs TUNa HaOIroAaTeNIbHON MIaTGOpMbl PEKOMEHIYETCsl UCIIONb30BaTh cripaBouHyto Tabmuiry 5.5.
B cBenenus o HabOmomaTtenbHOM mmiuaTgopme BKIIOYEHbI TaKhe MPU3HAKU KaK IO3bIBHOM CyIHA,
UACHTUUKAIIMOHHBIN HOMep MesxayHaponHoit Mmopckoit opranuzanuu (IMO), Homep cynHa B MOpCKOM
unu pedHoM peructpe Poccuiickoit ®denepariu, MO3BOJISIONIME OJHO3HAYHO €€ HIACHTH(HUIIMPOBATH.
JlocTaTOYHO yKa3aTh OJMH U3 NIEPEUMCIICHHBIX IPU3HAKOB, HO €CJIM, HU OJUH U3 IPU3HAKOB HEM3BECTEH,
TO TIOMMMO Ha3BaHHMs HaOmOgaTeNbHON IUIaTGOpMBI Takke HEoOXOIUMO yKa3aThb CTpaHy U
OpraHM3alMI0, KOTOPBIM OHA IPUHAJIEKUT.

B paznene «Paiton pa®oT» mpUBOAAT CBEIEHUS O paiiOHE WCCIICIOBAHWN B BHJEC HAWMEHOBAaHUU
YyacTeil OKeaHOB, MOpEH, 3a1MBOB M T.J. B ciemyromieil cTpoke MOXeT ObITh JaHa YTOUHSIOIIAs
nHpopmaius, OCOOEHHO TMOJe3Has B TeX CilydasX, €ClIM HKCIEAUIMOHHBIE HAOJIO/EHUs BEJNCHh B
OTJENBHBIX reorpaduecKux ToUkax. B cTpoke HIbKe mepedncisaioTes HoMepa 10-rpaaycHBIX KBaApaToB,
B KOTOpBIX HPOBOAWIUCH HaOmroAeHus. Homepa cocTaBisioTCS M3 CEMH3HAYHOIO KOJAa CIEAYIOUIUM
obpazom. B mepByio mosummio momeniaercs koa ceBepHoro (N) mmu roxsHoro (S) momymapwus. B
CleylollMe JB€ IMO3WLMU [OMEIIaeTcsl 3HayeHWe IMUPOThl TpaHuibl 10-rpagycHoro Ksajpara,
ABJISIOIIEECS MEHBIIMM 1O aO0COJMIOTHOW BENMYMHE M3 JBYX BO3MOXKHBIX 3HAaYeHHMH. B ueTrBepTyio
MO3MIIMI0 TIoMerIaeTrcs koa BoctouHoro (E) wmnm 3amagnoro (W) monymapusi 1 B OCTArOIIMECS TPH
MO3ULMH 3alUChIBAETCA 3HAYEHHME JTOJITOTHI TpaHulbl 10-rpagycHOro KBajpara, SBISIOIIEECS MEHBUINM
Mo a0COJIFOTHOW BETWYMHE W3 JBYX BO3MOXHBIX 3HadeHuid. Hampumep, kom SOOWO000 oGo3zHawaer
KBaJlpaT, pacloJIOKEHHBIM Mexay HyileMm M 10 rpagycamMu r0>KHOM MMpOTHI, HylaeM u 10 rpagycamu
3amagHoi J0iroTel. BMecTo MpoCTaHOBKM HOMEPOB KBAJIpaToOB K OMHMCAHUIO MOXKET OBITh NMPHIIOKEH
¢aitn ¢ KoopaMHATaMHU IOJMIOHA HWIIM MaplipyTa SKCIEAUIHNU, O(GOPMIICHHBI B COOTBETCTBUHU C
oOpasnom, npuBeneHHbIM HIKe (Tabmuma 5.8). B TtabGnuie ykaspiBaeTcs MOPSIKOBBIM HOMEp, JaTa U
Bpems HabmoneHui B cnerudukanuu 1ISO 19115, mupora u goAroTa Mecra B rpaaycax u JOJsX rpaayca
C OTpULIATEIbHBIM 3HAKOM Y FO’KHOM IIUPOTHI U 3alaJHOM JTOJITOTHI, U B MOCJIETHEM I0JIE€ - KOJbI BUIOB
Habmonenuit. [llupuna nmoneit He PuUKCHpOBaHa, B KAYECTBE PA3JEIUTEINS MOJICH UCIIONIB3YEeTCsS CUMBOI
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«Ttouka ¢ 3amiaroi». Takoil ¢aitnm Bcerma MoXeT OBITh HCHOJB30BaH JJIsI  KOMIIBIOTEPHOTO
KapTorpagpuueckoro 0TOOpakeHUsI MapIIpyTa SKCIEAULIUH.

B nocnenneit yactu Gpopmbl naetcs nepeueHb BUAOB BHITIOJHEHHBIX HAOMIOACHHUH U X 00beMbl. Jliis
3TOro HEOOXOaMMO B TabiuIle KOAOB BHIOB HaOmoaeHuit (Tabnuua 5.6) HalTH CTPOKY C ONMCAHUEM
HY>KHOTO BHJa HAaOJIIOJIEHUI U CKOMMPOBATh KOJ M €ro onucaHue B nepBblid cronden hopmbl. Bo BTopom
cronbie HeoOXOAWMO NPHUBECTH HAUMEHOBAaHHME €IWHUI, B KOTOPBIX OyAeT BbIpakeH o00beM
HaONIOIEHNUH, U B TPETbeM CTOJNOIE JaTh €ro KOJMYeCTBEHHYIO oueHKy. Eciu B Tabnuie BUIOB
HAOJIIOACHNI HET HY)KHOTO BMJa, TO HY)XHO JaTh €ro HauMeHOBaHHE 0e3 Kkoja. B kadecTBe eaMHUI
o0beMa JaHHBIX HAOJIOJEHUN PEKOMEHIYETCsl HCHOJIb30BaTh MOAXOAAIIUE JUIsl KaXJO0ro BHAA
HaOII0ACHNH onpeneneHust (CTaHIus, 30HAUPOBaHNUE, TPoOa, TPOPHIL, CHUMOK, pa3pes3 U T.1.).

Tabnuna 5.6 conepXUT KOAbl HayYHBIX TUCIHUIUIMH U UTPAET CIPABOYHYIO POJIb 1O OTHOIICHUIO K
Tabmuue 5.7.

3anonHeHHass ¢opMa B TeYCHHE S5 AHEH Tmocie 3aBeplIeHUs OKCICIUIMA HAMpaBlseTCS B
YUpEXKICHUE, OTBETCTBEHHOE 3a IMpoBeneHue oskcneguuuu, U Bo BHHUUIMHU-MI/] no anpecy
AJIEKTPOHHON mouThl Cbmd@meteo.ru. dopma B Buae ¢aiima pemaktopa Word BxiagpiBacTcs B
cOOOIIeHNE IEKTPOHHOM MOYTHI ¢ TeMol moJ HauMmeHoBaHueM «POJIDH» umu «FODEN»y. Cam daiin
pekoMeHnmyeTcss uMeHoBaTh 1o oOpasny «DOJIOH-Hazpanue mmarpopme-ITTTMMI/», rae
MOCIEAHAS TpyIna CUMBOJIOB O3HavyaeT ['on, Mecsau u [leHp Hauvana skcnenuuuu. Pacimivpenne MMeHU
daitna “doc”. Ecnu x omucaHuio npuiaraetcst Gaiin ¢ KoopJJuHaTaMH, TO EMy PEKOMEH/IyeTCs JaBaTh TO
K€ UMsl, HO pacIlUpEeHUE HMMEHU “CSV”.

B yupexneHnH, OTBETCTBEHHOM 3a MPOBEACHUE MOPCKUX HAyYHBIX HCCIEHOBAaHUN B KOHKPETHOU
SKCHENUINH, CBeleHus u3 mnonydeHHOH ¢(opmbl POJIOH B Teuenume 5 nHeil mocie 3aBepluieHUs
IKCTICAUIINY TIEPEHOCITCS B IeHTpasibHYyt0 0a3y merananubix (LIBMJI) Enunolt cucremsl nHpOpMammm
00 oOcranoBke B MupoBom okeane (ECMMO). [Inst storo ucnons3yercss APM ynaneHHOTo goctyna K
LIBMJT (http://www.esimo.net).
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Tadauna 5.4

®opMa onUCAHMS JAHHBIX IKCIIeAUIIMOHHBIX HA0II01eHU I

®O/DH ¢ npumMepoM 3anoJHeHHA

OO0111e€ OnUCcCaHne

HazBanwne »kcrieguimm

[TomryueHue AaHHBIX O JIEASTHOM MTOKPOBE U
rugpomMereopoornyeckoM pexkume bapeninena u Kapckoro
MOpEH.

Tun sxcnienuiuu (Mopckas/
Ha3eMHas/Jea0Bas ...)

Mopckas

IIpoexT nunu nporpamMma, B

paMKax KOTOpOﬁ BBITTOJIHACTCA

SKCIICAUITNA

ABJIAII/NABOS-2013

O6mmas napopmarus 00
IKCIEIULINU

[TomyyeHne aHHBIX 10 MOP(OMETPHUH JIEASTHOTO MOKPOBA,
IUIONIATHOMY pacIpeiesICHUIO 30H 1e(hOpMUPOBAHHOTO JIbAA,
TOPOCUCTBIX 00pa30BaHUil, a TAKIKE BHYTPEHHEH CTPYKTYpPHI
TopocoB. Onpenenenne GPU3NKO-MEXaHUYECKUX CBOMCTB JIbJa
U MCCIIEIOBAHUE XapaKTEPUCTUK ero npeida. Ouenka
THUAPOMETEOPOIOTHYECKUX ycioBuid. [Tomyduenue dpusuko-
MEXaHUYECKUX U IKOJIOTHUYECKUX XaPAKTEPUCTHUK JIETHUKOB
Hogoit 3emnu 1 3emun @panna-Hocuda.

CTpaHa, OTBCTCTBCHHA 3a
OKCIICAUIIHUIO

Poccus

OpFaHI/IBaHI/IH, OTBCTCTBCHHAsA 34

OKCIICAUIIHNIO

OI'BY «ApkTnueckuil 1 AHTAPKTUYECKUA HAYYHO-
UCCIIEN0BATENbCKUI HHCTUTYT» Pocruapomera

Jlata Hayaga sKCeauIuu
(JAJ-MM-ITTT)

17-08-2013

JlaTa OKOHYAHUS SKCIICTUITHH 22-09-2013
(JA-MM-ITTT)

[TyHxT/mopT yoBITHS ApXaHrelbCcK
[TyHKT/IOPT NPUOBITHS MypMaHck

PykoBonuTens sxcneummn

0)4(0) NBanoB Kupumin FOpbeBuy

JIOIDKHOCTD 3aB. oraenom OI'BY «cAAHUN

Anpec 199397, r. Cankt-IlerepOypr, yn. bepunra, 1.38
Tenedon (812) 525-45-16

E-mail kivanov@mail.ru

ITnardopma HabIOACHHI

Tun HabarOIaTEIbHOM
m1aTGopMbl

31 — UccnenoBaTenbckoe CyTHO

HazBanue HabmromaTenbHOM AKAJIEMHUK ®EJIOPOB
w1atopMel (CysiHA)

[To3piBHOM (7151 CyTHA) UCKZ

Howmep cynna IMO 8519837

Howmep cynna B Mopckom 860742

peructpe PO

Homep cynna B peunoMm

peructpe PO

CrtpaHa u opranuzanus-

P®, AAHWU Pocrunpomera
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BIIaIeTIel] TIAaT(HOPMBI ‘

Paiion pabor

Paiionsr HabmoieHui bapennero u Kapckoe mopsi, baiinapamnkas ryoa.
Yrounstomas naopmaius o Bricaaka Ha nennuku apxurnenaroB Hosas 3emist u 3emis
paiioHe pabot Opanna-Hocuda.
Howmepa 10-rpamycHbix N60E040, N70E040, N70E050
KBaJIPaTOB
HaOmronenus
Buabl Ha001eHUH CTpyKTYypHas eIMHULIA KosmuecTBo

M - MeTeopoJiorus
MO04 - JIenoBsle HAOIIOAECHUS Onpenenenne 120
MOS - Dnuzonuveckue cTaHIapTHbIE Kommiekc usmepenuii 255
U3MEpEHUs

HP - ruapoJiorus
H10 - BepTtuxkaneHsle npoduiu [Tpoduns 68
(CTI/OTH)
H13 - O6peiBHOI OaTHTEpMOTpad [Tpodunb 96

HC — Xumuyeckasi ruipoJiorus
H21- xucnopon Ornpepenenue 144
H22 - hocdatsr Onpenenenue 144
H?26 - criukaTsl Omnpenenenne 120

P - 3arpsisHeHue
P02 — Tsxenble MeTaILIBI Omnpenenenne 36
P03 — ocratku HEDTH Omnpenenenne 30

G —reoJiorus u reopuszuka
G02 — 3axBar Uucno 3axBaToB 15
G04 — KonoHKH MSTKOTO JHA Uucno KoJoHOK 28
G27 - Maraetusm Omnpenenexnue 365

B - Ouosorus
B02 - ITurmenTs! puTOrIaHKTOHA Onpenenenne 87
B54 - Onpenenenre 6nomMaccel Onpenenenne 87
B55 - Onncanne cooOmecTs Ornucanue 25

®OUO 1 1OIKHOCTH ABTOPA ONHUCAHUS

NBanos Iletp MIBaHOBWY, HHKEHEP-OKEAHOJIOT
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Tao6auna 5.5

Konsbl THIIOB HA0/11I01aTEJIbHBIX IJIATGOPM

Kox Tuma
HA0II01aTeIbHOM Ha3eanue Tuna Ha0Jar0gaTe bHON MIIATGOPMBI
IIATGOPMBI

00 Tun marhopMbl TOYHO HE YCTAaHOBIICH

10 [Tnatdopmbl Ha cyme, MOpe U JHE MOPS

11 HenoapmwkHas miardgopMa Ha JHE OKeaHa

12 [MonsuxHas miaTgopma Ha JHE OKeaHa

13 HaGmmonarenpHast mnatdgopma Ha Oepery Wiu B IPUIMBHON 30HE

14 HemnoaswkHas HabmogaTenpHas miatgopma Ha CyIie Wi B TPUOPEKHOM 30HE
15 [MoxBwxHas matdopma Ha CyIie WK B IPHOPEKHON 30HE

16 HemoaswkHas uratdopma B OTKpeITOM Mope (Tutardgopma 1o0ban HedTH/ra3a u ap.)
17 HemnoaswkHas tiatdopma Ha 6epery (upc, Masik 1 1Ip.)

18 Peynas cranuums

20 [HoaBogHOE CynHO

21 CaMoxo0/1HbII 00MTaeMBbli OJBOAHBIN armnapar

23 Heympaensemoe OykcupyeMoe MOBOTHOE CYIHO

24 Jpeiidyromuii o6uTaeMblii M0ABOHBIH anmapaT

25 ABTOHOMHOE TIOJIBOJAHOE TPAHCIIOPTHOE CPEJICTBO

30 CynHo

31 HccrenoBaTenbCKoe CyaHO

33 Jloaka

34 CynHo B (DMKCHUPOBAaHHOW TOUYKE

36 Pb10010BHOE CYTHO

39 BoeHHOE cymHO

40 Byit

41 3askopeHHBIN Oyl Ha IIOBEPXHOCTH MOPS

42 Hpeti¢yrommii Oyii Ha MOBEPXHOCTH MOPS

43 3askopeHHBIN OyH 1101 MOBEPXHOCTHIO MOPS (TPUTOILICHHBIN )

44 Hpeti¢yrommii Oyii o MOBEPXHOCTHI0 MOPSI (IPUTOILIICHHBIN)

45 3askopeHHas CUCTEMa 0/ IOBEPXHOCTHIO MOPS [UIsl BEPTUKAIBEHOI'O 30HIUPOBAHUS
46 Hpetidyromas cucteMa moJ| MOBEPXHOCTHI0 MOPS UTSI BEPTHKAIHLHOTO 30HANPOBAHUS
50 Boszay1irHslii map

51 Bo3zaymiserii map, cBOOOIHO MOTHUMAIONTUICS BEPTUKAIBLHO

52 BozaymiHerii map, cBOOOHO TUTABAIOIIHA TOPHU3OHTAIHLHO

53 Bo3nymnelii map, 3aKperieHHbIN

54 Jupmwkadib

62 Camorer

67 Beptoner

90 CrenupnanbHble aTGopMbl HCCIIEeIOBaHUH (€SI TEILHOCTH)

91 Jlen, octpoB

92 enbdoBsrit nen

93 [TocTosiHHas okeaHorpaduyeckas CTaHLIUSI MOHUTOPUHTa

94 [TocTostHHas MpuOpeKHast CTaHIMS MOHUTOPHHTA

Tabauna 5.6

Koabl HAaYYHbIX TUCHMILINH

Koxa mycuuminub |

Ha3zBanue q¥cCIUMIAHBI

AO—TZIOOUMw

buonorust mopckas

Buoorus Ha3eMHBIX 3KOCHCTEM

Junamrka Mopst

I'eonorus/T'eopusmka

I'unponorus

Merteopoiorus

3arpsizHeHue

CrienianbHbIe MOPCKHE JIEIOBBIC HAOIOISHUS
I'msiponorust
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COI_II/IaJ'IBHO-3KOHOMI/I‘-IeCKI/IC HCCICOIOBAHUA

MGHI/IHI/IHCKI/IC HUCCICAOBaHUA

Koapl nucunJMH ¥ BUIOB HAOII0AeHMUIT

Taéauna 5.7

Koa mucuunimHel Koxa Buna Ha3eanue Buaa HaOa08eHUN
HA0JI0IeHU I
M MO1 AbdpoItoruueckue HaOIIIoICHHS
M MO02 PaccesiHHas pagrarus
M MO03 HccnenoBanusi B3anMOACHCTBHsI aTMOC(EpPhI K OKeaHa
M MO04 Jlenosble HaOIIONEHUS
M MO05 ONU30JU4eCKre CTaHAAPTHBIE U3MEPEHUS
M MO06 CraHmapTHBIC U3MEPEHUS
M M90 Jpyrue u3MepeHus
H HS TN APOJIOTMA HA TIOBEPXHOCTU
H HO1 HenpepsiBHast peructpanus TeMneparypsl
H HO2 HenpepbiBHast peructpanus CoaEHOCTH
H HO3 JIMCKpETHOE M3MEPCHUE TEMITEPATYPHI
H HO04 JluckpeTHOE U3MEpEHNE CONEHOCTU
H HB IT'MAPOJIOTUA Y JTHA (<10Mm)
H HO5 HemnpepbiBHas peructparus TeMnepaTypsl
H HO6 HenpepbiBHast peructpanus CoaEHOCTH
H HO7 JluckpeTHOE U3MEpEHNE TeMIIEPATyPhl
H HO8 JuckpeTHoe U3MepeHne COIEHOCTH
H HP OU3NYECKAS TNIPOJIOTUA
H HO9 Knaccuyeckre okeanorpaduaeckue CTaHIuN
H H10 Beprukansusie npodumu (CTH/IT)
H Hi11l ITonnoBepXHOCTHBIE U3MEPEHUS HA XOLY
H H12 Mexanuueckuii baTurepmorpad
H H13 OO0psiBHOI OatuTepmorpad
H H14 Cranimy HaONIOICHUS 32 CKOPOCTHIO 3BYKa
H H15 AKkycTHYecKHe CTAaHLIUU
H H16 IIpo3paunocTs
H H17 OnTnueckre HaOIIOAEHUS
H H18 Juddysus (muHamMugeckas)
H H80 Hpyrue u3mepenus
H HC XUMUNYECKAS TUPOJIOT U
H H21 Kucnopox
H H22 docdatsr
H H23 Oomiee conepxanue pochopa
H H24 Hutpats!
H H25 Hutputs!
H H26 Cunukatsl
H H27 [{énounocTh
H H28 pH
H H29 XJI0pHOCTH
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H30 W HAMKATOPHBIC 3JICMEHTHI

H31 PannoakTuBHOCTE

H32 Mzoronst

H33 PactBopéHHBIE ra3sl

H90 Jpyrue u3MepeHus

P01 B3BeleHHbIE YacTULIBI

P02 Tsxénble MeTaIbl

P03 Ocrarku HedTH

P04 XIIOpUCTBIE YTIIEBOIOPOIBI

P05 Jpyrue pacTBOpEHHbBIE BELECTBA

P06 Tepmuueckoe 3arps3HeHHe

PO7 Crousnsie Boasl: BITK

P08 Crounblie BoApl: HuTpatsr

P09 Crounblie BoAbI: MHUKpPOOHOIOTHS

P10 Crounsle Bogsl: Jpyrue

P11 O06ecLBeUyeHHas BOga

P12 JIOHHEIE OTIIOKEHMS

P13 3apax€HHbIE OpPraHU3MBbI

P90 Hpyrue n3mepenus

GL U3MEPEHN, ITPOBEAEHHLIE B OIPEJEJIEHHBIX MECTAX
GO01 Jpara

G02 3axBar

G03 KosioHkn ckajbHOTO TpyHTA (YHCIIO KOJIOHOK)
G04 KomoHKH MATKOTO qHA (YHUCIIO KOJIOHOK)

GO05 IIpo0bl, B3sITBIC BOAOIA3aMHU

G06 IIpo0sbl1, B3sTHIC TOIBOIHBIMY amapaTaMu
GO07 Bypenue

G08 ®dororpadus gHA

G09 Temmeparypa mopckoro aHa ( < 1 M ot aHa )
G10 AKycTHYecKHe XapaKTepUCTUKUA MOPCKOro JAHA
G11 WHuxeHepHbIe XapaKTEPUCTUKHA MOPCKOIO AHA
G12 MarHuTHbIC XapaKTEPUCTHKH MOPCKOTO THA
G13 I'paBUMETPHUYCCKUE XapaKTEPUCTHKH MOPCKOTO JHA
G14 N3mepenus paguoakTUBHOCTH

G70 Hpyrue n3mepenus

GU U3MEPEHUS HA XO4Y

G21 KuHoChEMKA MOPCKOTO IHA (YHMCIIO MHJICH)
G22 I T1poKOMONIOCHBIH 9XO0I0T (YHUCIIO0 MUJIEH)
G23 Y3KOMOIOCHBIH 9X0JI0T (YNUCII0 MHUJIEH)

G24 BoKkoBO# CKaHUPYIOIIHIA COHAP (YHUCIIO MUTIEH)
G25 CelicMHYECKOE OTPAKCHHE (YUCITIO MUIICH)
G26 Ceiicmuueckas pedpakius (YUCI0 MUIIEH)
G27 I'paBumerpus

G28 MarzeTusm

G80 Jpyrue u3MepeHus
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GS BH/IbI UCCJIEJJOBAHUI

G31 duznyecKkuil aHaIn3 OTIOKEHUN

G32 XuUMHUYECKUH aHaIIU3 OTJIOKEHUN

G33 [ManeoHronorus

G34 ITajleoMarHeTu3M U MarHETU3M CKaJIbHBIX ITOPOT
G35 [Taneotepmus

G36 I'eoTepmus

G37 T'eoxpoHOIOTHS

G38 MuHepaibHBIC ¥ TOIUTHBHBIC PECYPCHI

G39 HccnenoBanus TUTOPaIbHOM 30HBI

G90 Hpyrue n3mepenus

D01 M3mepurenu CKOPOCTH TeUSHUS (YUCTIO CTAHITHI)
D02 M3mepurenu CKOPOCTH TeUeHUs (CpeaHsS MPOTOJDKUTEIIEHOCTh U3MEPEHNS)
D03 M3mepeHus TeueHrs HaBUTAIIMOHHBIM METOI0M
D04 OMUT

D05 Hpetidyromrue 6yu (4ucio)

D06 Byit Cosuioy (4mciio)

D0o7 [peiidyronire OyTHIIKKM ¢ ONPOCHOI KapTOYKON (YHCIIO BHITYIIIEHHBIX)
D08 [IpunonHsle npeidyromue cucTeMbl (YUCIIO BBITYIIECHHBIX )
D09 IpwinBHBIC HAOMOACHUS (IPOIOKUTECILHOCTD )
D10 BeTpoBbie BOHBI 1 36106 (YUCIIO HAOTIOACHIIA)
D90 Hpyrue n3mepenus

BO1 IlepBuuHast IpOAYKTUBHOCTH

B02 ITurmMeHTs! (GUTOILUIAHKTOHA

BO3 Cecron

B04 ®Dpakiuu OpraHudecKoro yrieposaa

B05 ®Dpakiuu OpraHu4ecKkoro a3ora

B06 PacTBOpEHHOE OPraHUYECKOE BEIIECTBO

B0O7 BakTepuanbHble U MeIarndeckue MUKPOOPTaHU3MbI
B08 DUTOIIIAHKTOH

B09 300IUIaHKTOH

B10 Hetocton

Bl1 Hexron

B12 be3no3BoHOYHBIA HEKTOH

B13 Ilenarnueckue UKPUHKY U JINYUHKU

B14 ITenarnyeckas pproa

B15 AMpubun

B16 BenTrnueckue 6akTepur 1 MUKPOOPTraHU3MBbI

B17 durobenToc

B18 30006eHTOC

B19 IIpompicioBas mpumOHHAS phIOa

B20 [IpombIcOBBIE OEHTHYECKHE MOJUTIOCKHU

B21 ITpombicioBbie GeHTHUECKHE paKOOOpa3HbIe

B22 IIpuKpeIuI€HHBIC PACTEHUS M BOIOPOCIIH

B23 OpraHu3Msbl, )KUBYIIHE B IPUIHBHON 30HE
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B24 OpraHu3MBbl, TOYAITHE W 00paCTAIOIINe CyIa

B25 TTtrne:

B26 MnekonuTarouye U NpecMbIKaroIUeCs

B27 I'my6oKOBOTHBIE pacCEUBAIONITUE CIIOH

B28 AKyCTHYECKOE OTPa)KEHHE OT MOPCKHX OPTaHU3MOB

B29 buonorudeckue 3Byxu

B30 BuontomuneceHys

B31 KoHneHTpanuu BUTaMUHOB

B32 KoHIeHTpauu aMHHOKHCIIOT

B33 KonuenTtpauuu yriaesonopoaa

B34 KonuenTpauuu nununa

B35 Konnenrpanuu ATP, ADP, AMP

B36 Konrnenrpannu DNA, RNA

B37 Meuenue

B80 Hpyrue n3mepenus

BS BH/IbI UCCJIEJJOBAHUI

B51 Omnpenenenne

B52 IIpocTpaHCTBEHHOE M BPEMEHHOE PACIPOCTPAHEHUE

B53 CrnexeHre U HaOJIIOICHIE

B54 Omnpenenenre 6MOMAaCCHI

B55 Omncanne cooOIIeCTB

B56 Ilepenaua sHEpruy B MUILEBOM IHKJIE

B57 2KuBble opraHu3MBbl U OKpYXKAIOLIUE CPEbI

B58 CTpyKTypa KUBBIX OPTaHU3MOB

B59 TakcoHOMHS, CUCTEMATHKA, KITACCUDUKAINS

B60 duznonorus

B61 IToBenenue

B62 ITaTtamorusi, mapa3uTOJOTHs

B63 Tokcukonorust

B64 W3yuenue opynuii 1oBa

B65 HccnenoBaTenbckoe ppIOOIOBCTBO

B66 TIpoMBICIOBOE PHIOOIOBCTBO

B67 AKBaKyJIbTypa

B90 Hpyrue n3mepenus

Co01 Bananc maccot

C02 JlnHaMMKa JIeTHHKOB

C03 T simmoxumust

Co04 JenapoxpoHonorus

C05 Jluxenomerpus

101 Onpenenerre MOPPOMETPHIESCKUX XaPAKTEPUCTUK CHEXHO-JICISTHOTO
MOKPOBA Ha JIGJOBBIX CTAHIHAX

102 Onpenenenre GU3NKO-MEXaHUIECKUX U XUMUIECKUX XapaKTEPUCTHK
CHEXHO-JICASTHOTO TIOKPOBA Ha JICAOBBIX CTAHIIMAX

110 ITonyTHBIC BU3yallbHBIE JIIOBBIC HAOIOACHHUS 32 pactpecieHueM
XapaKTEePUCTHUK JISASHOTO MTOKPOBA

111 ITonyTHBIC HHCTPYMEHTAIBHBIE JISIOBBIE HAOMIOECHUS 3a pacIpeaecHIeM
XapaKTEePUCTHUK JISASHOTO MTOKPOBA

112 JlemoBast aBuapasBeIKa
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Hpyrue nsmepenus
Co1maabHO-YKOHOMUYECKUE HCCIICIOBAHUS
Jemorpaduueckue ucciea0BaHus
OTHOTpadUIECKUE HCCICIOBAHUS

HccnenoBanus KyJIbTYPHOTO U PUPOTHOTO HACKEIUs (M3ydeHUe
apXEOJIOTHIECKUX U NCTOPUIECKUX OOBEKTORB)
MeTonap! conManbHO-?KOHOMUYECKHX HCCIISIOBAaHMI

Couunonornyeckuit omnpoc

MC,HI/IIII/IHCKI/IG HUCCICaOBaHUA

Oobpazen opopmiienust Paiiia ¢ KOOpAUHATAME TOYeK HAOIIOAEHUI
Homep Jara u Bpems1 HaOa0aeHU MMupora Hoarora Koasbl BUI0OB
YYYY-MM-DDThh:mm:ss (+)-LaLa.lll (+)-LoLoLo.lll HaO0JTI0/1eHHI
1; 2013-08-21 T00:00:00; -27.821; -168.602; M06, H10
2; 2013-08-21 T03:15:00; -27.818; -169.547; H10

3; 2013-08-21 T06:05:00; -27.815;

-171.436; M06, H10
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IMpuiaoxenune b

5.5 OBPA3EIl O®POPMJIEHUA TUTYJIBHOI'O JINCTA

HAYYHO-TEXHUYECKOI'O OTUETA
O MOPCKHUX HAVYUHbBIX NCCIIEAOBAHMAX
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MMHUCTEPCTBO ITPUPOJIHBIX PECYPCOB 1 SKOJIOI MU
POCCHUMCKON ®EJIEPALINN

®EJEPAJILHAS CTY)KBA )
T10 TUJIPOMETEOPOJIOT MY Y MOHUTOPUHI'Y OKPY)KAIOIIEI CPE/IBI
(POCTUJIPOMET)

denepabHOE TOCYAAPCTBEHHOE OI0KETHOE YUPEKICHUE
«APKTUYECKHWI U AHTAPKTUYECKUIA
HAYYHO-UCCJEJOBATEJIBCKUA UHCTUTY T»
(OI'BY «AAHUN»)

YTBEPXIAIO
Hupektop,
I-p TEOorp. HAYK,

N.E. ®ponos
" mn r.

HAYYHO-TEXHUYECKHI OTYET
O MOPCKUX HAYUHbLIX NCCJIIEJOBAHUAX

HOJIYYEHME JAHHBIX O JIEJISIHOM ITOKPOBE 1 I'MIPOMETEOPOJIOI'MYECKOM
PEXXUME BAPEHITEBA 1 KAPCKOI'O MOPEU
17.08.2013 - 22.09.2013

Hayunsiii pykoBoauress

JI-p T€Oorp.HayK, mpog. I'. B. JlaBb1110B

r.Cankr-IletepOypr,
2013
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IMpuaoxenne B

5.6 Ilpumeput onucanus OAHHBIX MOPCKUX HAYUHBIX UCCIC008AHUIL 6 hopmame oOMeHa

B.1 IlpuMep onucanus JaHHBIX MOPCKMX METEOPOJIOTHYeCKHUX HA0II0ieH Uil

31ech MpUBEEH MIpUMEp HanboJiee MPOCTOM CTPYKTYPHI TaHHBIX, COCTOsIIEH U3 (haiiyia MeTalaHHbBIX
u omHoro (aiina naHHBIX. B (aiine JaHHBIX TPEACTaBICHB KaK WACHTU(DUIMPYIOMIME MPU3HAKH
(mpeHTHUKATOP, KOOPAMHATHI, BpEMs ), TaK U U3MEPEHHBIC MTapaMeTphI (TeMIiepaTypa, BIAKHOCTh H JIp.).
JlanHbIe B aiisie T0MKHbBI OBITH YIOPSA0YEHBI [0 BPEMEHU MPOU3BOJICTBA HAOIIOICHUN.

B.1.1 ®aiin meragannbix E§1201_AkFedorov_26_MO06_met.txt

*[OO0mmume XapaKTepUCTUKH |
[HanmenoBanue |
Mopckue MeTeoposIornyecke JaHHble 0 ApKTHKe 32 HOA0pb 2007T

[Conepxanue]
MeteonapameTpsl

[[Ceorpaduueckwmii paiioH |
[OkeaH]

Cesepnbiii JleqoBUTHIN

[Mope]

Bbapenuero, Kapckoe, JlanteBbix

[DopMma npecTaBieHUs TaHHBIX |

dakrorpaduueckas — TAOIMYHBINA TEKCTOBBIN Gopmar
[aTa Havama]

01-11-2007

[laTa oxoHYaHMS |

29-11-2007

[Bpemennoe paspenieHue]
6 yacoB

[[IpocTpaHCTBEHHOE pa3pelieHuE |
HEperyIsipHOe

[Ynopsaouenue]

JlaHHbIE YIIOPSAIOUEHBI 10 BO3PACTAHUIO BpEMEHHU HAOIIOACHUIA
[DeMeHThI JaHHBIX |

[To3wiBHOM cyaHa, AaTa, MIMPOTA, TOIATOTA, METEONapaMETPhI

[DaitnoBas cTpykTypa]
E81201_AkFedorov_26_MO06_met.txt - daiin MeTagaHHBIX
E81201_AkFedorov_26 _MO06.csV - daiin maHHBIX

[McTounmk]

I'moGanpHas cucrema tenecBszu BMO
[BeIxo1HbIE PEKBU3ZHUTHI |

'y «BHUNT'MU-MI»

*[ JIOTIOTHUTEIbHBIC CBEJICHHMS |
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[[TonHoTa]

100%

[O6BeM]

0.4 M6, 260 3amuceil JaHHBIX

*[CtpykTypa daiina 1aHHBIX |

[[{anuble]

HOMB3AITI, FC(5); //TlocnemoBaTenbHEIN HOMEp 3aMUCH B (aiine
JATA BPEMS; AA(12); // Jata u Bpemst HaOJIIOICHH B Yacax
INPOTA; FC(6,2); // lupora, rpamycel ¥ 10U rpajayca
JOJII'OTA; FC(7,2); // donrota, rpaxychl U IOIH rpagyca

JTABJIMIIC; FC(5,1); // Atmocdepnoe nasnenue, rlla
(JABJIMIIC)Q; FC(1); //Ilpu3Hak kadecTBa aTMOC(EPHOTO AaBICHUS
TEMBOBSIIC;  FC(4,1); // Temneparypa Bo3ayxa, °C

(TEMBO3IIC)Q; FC(1): //Ilpu3Hak kauecTBa

METOIIPBIJI; AA(1); // Meton onpeneneHus BIaXHOCTH, Koz-Tabmuia M.10
BJDKOTHC,; FC(3); // OTHOCHTENbHAS BIAKHOCTH, IPOIIEHT
(BJDKOTHC)Q; FC(1l); //IlpusHak kauecTBa

BETHAIIPL; FC(3); // HampasneHue BeTpa, rpaaychl
(BETHAIIPL)Q; FC(1); //Ilpu3nak kadecTna

BETCKOMII; FC(4,1); /I Ckopocts BeTpa, M/C

(BETCKOMID)Q; FC(1); //IlpusHak kauecTtBa

BOJITUIIBLI; FC(1); /I Tun BonHeHus, koa-Tabmuia M.11
(BOJITUIIBL)Q; FC(1); //Ilpu3Hak kauecTBa

BBHAIIPBII; FC(3); // HanpaBieHue BETpOBBIX BOJIH, [PaIyChl
(BBHAIIPBII)Q; FC(1); //Ilpusnak kadectna

BBBBICBJIH; FC(4,1); // BpicoTa BETpPOBOI'O BOJHEHUS, M
(BBBBICBJIH)Q; FC(1); //IIpu3Hak ka4yecTBa

BBJ/IJIMHBII; FC(3); // JlnuHa BEeTpOBBIX BOJIH, M

(BBAJIMHBL)Q; FC(1); // [Ipu3nak kauecTBa

BBIIEPUBII; FC(2);  //Tlepuon BEeTpOBBIX BOJH, C
(BBIIEPUBL)Q; FC(1); //llpu3Hak kauecTBa

TEMITIOBML; FC(4,1); [/ Temnepatypa nmoBepxHoctH Bojbl, °C
(TEMITIOBMID)Q; FC(1); //Ilpu3nak kauectBa

ITIOIT'OWWBII; FC(1); //Tloroaa B cpok HabroAeHMsI, KOA-Tabmuma M. 12
(TTOTOWWBINQ; FC(1); //TlpusHak kauecTsa

B.1.2 ®parmenT ¢aiija JaHHBIX MOPCKUX METEOPOJIOrHYeCKUX HAOII0IeH Uil
E81201 AkFedorov 26 MO06.csv
(6 peanbHOM (hatiie 3a201080K QONNCEH PAMEUAMbCS 8 0OHOU CMpOKe)

HOM3AITL;, JATA BPEMJI; HIMPOTA;JIOJIT'OTA;JJABJIMIIC;

(JABJIMIIC)Q; TEMBOSIIC;(TEMBOSIIC)Q; METOIIPBJI; BJDKOTHC;(BJKOTHC)Q;
BBICBBJIH;(BBICBBJIH)Q;
1;2007-05-11T00;-27.82:-168.60;1002.5;0:25.4:0;2:87:0:3.5;0;210;0;12.5:0;1:0:17:0:6;0;22.4:0:2:0
2;2007-05-11T03;-27.80;-169.50;989.8:;0;25.3;0;2;82;0;3.2;0;215;0;9.0;0;1;0;23;0;8;0;23.5;0;3;0
3;2007-05-11T06;-27.81;-171.43;992.5:0:25.7:0;2:81:0;2.5:0;175;0:8.5:0:4:0:19:0;7:0;23.8:0:2:0

108;2007-06-27T18;12.628;155.75,986.5;0;26.8;0;2;92;0;1.5;0;190;0;14.5,0;4;0;25;0;11,0;28;7;0;2,0
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1)

2)

B.2 IlpuMmep onucanus okeaHorpagpuuecKnx JaHHBIX BEPTHKAJIBHOI0 30HAUPOBAHHUSA

Kommiiekt okeaHorpau4eckux ITaHHBIX BEPTHKAJIBHOTO 30HIUPOBAHMS COCTOUT u3 (ailna
METaJaHHbIX U HECKOJIBKHUX (ailsioB JaHHbIX. Daiiybl JaHHBIX COCTOAT U3 ABYX I'PYIIIL:
¢aitn, comepxkanmii UACHTUGUIUPYIOIIUE TPU3HAKKA (MASHTHU(PHUKATOP, HOMEP CTaHIMH, KOOPAMHATHI,
BpeMs);
¢aitn unm  ¢daitnpl, copep)kalMe HM3MEpEeHHbIE MapaMeTphl (TemmepaTypa, COJIGHOCTh, Ipyrue) Ha
pa3IUYHBIX TOPU30HTAX.

3anucu  (aiina TpPU3HAKOB CBsSI3aHBI € 3amucsaMHM  (aila mapamMeTpoB  MAECHTH(PHKATOPOM
CTaHLMU/30HIUPOBAHNUSA B COOTHOLICHMM — OJHA KO MHOruMm. Ilpm 3TOM 3ammcu B (aiiie nmpu3HaKoB
JOJDKHBI OBITH YIOPSAZOYEHbl MO0 BPEMEHHU BBINIOMHEHUs HaOMIoneHui, a B ailie mapaMerpoB IO
rOpu30HTaM (TJIyOMHE) U3MEPEHUH.

B.2.1 ®aiin merananubix E§1201_AkFedorov 26 H10_met.txt

*[OO6mIHMe XapaKTepUCTHUKH |

[HanmenoBanwue]

JlanHble BepTUKaIbHOTO 30HAUpoBaHusa Mopsa CTI-30n10M, 26 pelic HOC «Akanemuk @egopoBy»

[Conepxanue]

Temneparypa, coneHocTs, usmepeHubie CT/I-30H70M U IPEACTABICHHBIE C TUCKPETHOCTHIO MO
BEPTUKAIH B 1M.

[[Ceorpaduueckwmii paiioH |

[OkeaH|

Cesepnbiii JleqoBUTHIN

[Mope]

Bbapenuero, Kapckoe, JlanteBbix

[Dopma npencTaBiaeHUs JaHHBIX |

daxkrorpadudeckas — TAOIUIHBIA TEKCTOBBIN popmaT

[[laTa Hauana]

25-07-2007

[[JaTa okoHuaHwus |

05-10-2007

[Bpemennoe paspenieHue]

HEpaBHOMEPHOE, OT IOJyTOpa 10 6 4acoB

[[IpocTpancTBeHHOE pa3penieHue|

Ha pa3pe3ax - 10 muib

[Ynopsgouenue]

JlaHHBIC YIIOPSITOYEHBI 10 BO3PACTAHUIO BPEMEHHU HAOIIIOACHHH, TOPU30HTOB H3MEPEHUH.

[DeMeHThI JaHHBIX |

TemmnepaTypa, CONEHOCTH, COAEPKAHUE KHCIOPO/Ia, OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIIN MOTEHIHAI

[CnoBapu]

Hcnonp3oBan cioBaps napamerpos ECUMO

[PaitnoBas CTpyKTypa]

E00302_AkFedorov_26 H10_ met.txt - ¢aitn MmeTagaHHBIX

E00302_AkFedorov_26_H10_POS.csv - ¢aiin 1aHHBIX IPU3HAKOB (AaTa, KOOPIHUHATHI U JP.)

E00302_AkFedorov_26 H10-D_001.csv - 1-ii daiin 1aHHBIX

E00302_AkFedorov_26_H10-D_168.csv - 168-ii ¢aitn qaHHBIX

[McTounmk]

HO9C «Akanemuk ®enopos» I'Y AAHUU, 26 peiic

[BeIxo1HbIE PEKBU3HUTHI |

I'Y «KAAHUW», Ak U.M., (812)123456, ashik@aari.nw..ru, 10.10.2007

*[ [lonOJTHUTEILHBIC CBEICHUS |

[[TpuGopsi]

CT-30u1, nmpousBoactea pupmsl Sea Bird Electronics, roz Beimycka — 2003 1 kop3uHa 6aTOMETPOB

[MeToibt 06paboTKH |
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[IpencraBieHHbIE TaHHBIE PUBEICHBI K JUCKPETHOCTH B 1 M CTIIaKMBaHUEM MSATUTOUYCHYHBIM
(GUIBTPOM 110 BEepTHKAIIH.

[[TomroTa]

100%

[O6BeM]

120M0, 68 30HIMpPOBAHUN

*[CtpykTypa (aitia raHHBIX |

[dannbie] Tabmuua [Mpusnaku (rnaBHas), E00302_AkFedorov_26_H10 POS.csv

HOM3ALII; FC(5); // llocnemoBarenbHbIi HOMED 3amucy B Qaiiie
NAEHTUD; AA(12); /I Unentudukarop cTaHIMKA/30HAUPOBAHUS
HOMCT AA(7); // Homep craHIiu/30HIUPOBAHHS

CIIOC30H/I; FC(1); // Cnoco6 3onaupoBanus, kox (Ta6m.1)
METOCP/H; FC(1); // Meron ocpennenus mno riayoune, kox (Tab:m.2)
LIHWPOTA; FC(7,3); // llluporta, rpamychl

JOJITOTA; FC(8,3); // Jonrota, rpagycsl

JATA BPEMS; AA(l); // darau Bpems Havana 3oHnupoBanusi, UTC
I'TTYBUHA; FC(6,1); // I'mybuna mopsi, M

(TJIYBUHA)Q; FC(1): // Ilpu3Hak kauectBa

[Hannbie] Tabmuua [Tapamerps! (moquuHeHHas k Tadbnune [Ipusnaku), E00302_AkFedorov_26_H10-
D.csv

HOM3AII; FC(5); // llocnemoBarenbHbIil HOMEp 3amucy B Qaiiie
NIEHTUD; AA(12); // UnenTudukaTop CTaHIIUH/30HIAPOBAHUS
JABJI, FC(7,1); // T'unpocraTrueckoe naBieHue, nbap

(JABJ)Q; FC(1); //TlpusHak kayecTBa JAaBICHUS
I'OPU30HT; FC(7,1 // Topu3zoHT HaONIOACHUH, M
(TOPU30HT)Q; FC(1); //IIpu3nak kauecTBa rOpu30HTA

T; FC(6,3); // Temneparypa BoabL,°C

(MQ; FC(1): // Ilpu3Hak kadecTBa TeMIEPaTypbl BOJbI

S; FC(6,3); // Conenocts Boawl, [TIIIC

(5)Q; FC(1): // Ilpu3nak xayecTBa COJCHOCTH

02; FC(6,3); // Coneprxanue KUCIOpOAa, M/

(02)Q; FC(1); // Tlpu3nak kauecTBa COmEpIKaHUSI KUCIIOPOa
pH; FC(5,3); // Oxucin.-BoccT. MOTEHIMAN, OTH.€/I.

(pH)Q; FC(1); // Ilpu3nak xauectBa pH

B.2.2 ®parmenT (paiiia okeanorpapuyeckux ganubix E§1201_AkFedorov_26_H10_POS.csv
(MpU3HAKM CTAHLUI 30HIUPOBAHMS)

HOM3AILUJIEHTU®;HOMCT;JATA BPEMSLIITNPOTA;JOJTOTA;CIIOC30H;;METOCPIH;TJIVE
WHA;(TJIYBUHA)Q;IMST ®ATTIA
1;3930017460;NS00021;2006-08-26T03:01;76.821;-6.602;2;1;58.0;0;E00302_AkFedorov_26_H10-D_01.csv
2;3930046628;NS00022;2006-08-27T03:15;77.0;-1.05;2;1:102.0;0;E00302_AkFedorov_26_H10-D_02.csv
3;3930097004;NS00023;2006-09-02T06:30;79.815;20.438:2;1;93.0;0;E00302_AkFedorov_26_H10-D_03.csv

4;3930103602;NS00024,2006-09-07T10:53;79.25;43.518;2;1;205.0,0;E00302_AkFedorov_26_H10-D_68.csv

B.2.3 ®parmenT (paiiia okeanorpapuyeckux ganabix E§1201_AkFedorov_26_H10_D_01l.csv
(naHHBIE BEePTHKAJIBHOIO 30HIHPOBAHUS

HOM3AILUAEHTU®; JABJIL;(JIABJT)Q;I"'OPU30OHT;(I'OPU30HT)Q;T;(T)Q;S;(S)Q;02;(02)Q; pH;(pH)Q;
1;3930017460;2.1;0;2.1;0;12.362;0;35.562;0;9.211;0;8.336;0
2:3930017460;3.2;0;3.2;0;12.360;0;35.560;0;9.210;0;8.332;0
3;3930017460;4.5;0;4.5;0;12.368;0;35.566;0;9.207;0;8.332;0
4:3930017460;5.4;0;5.3;0;12.300;0;35.558;0;9.192;0;8.335;0
5;3930017460;6.3;0;6.4;0;12.238;0;35.553;0;9.190;0;8.331;0
6;3930046628;2.0;0;2.0;0;10.625;0;34.862;0;9.101,0;7.624:0
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7:3930046628;3.2;0;3.2;0;10.628;0;34.860;0;9.122;0;7.567;0
8:;3930046628;4.5;0;4.4;0;10.620;0;34.863;0;9.120;0;7.569;0
9;3930046628;5.5;0;5.4;0;10.603;0;34.868;0;9.108;0;7.570;0
10;3930097004;2.4;0;2.4;0;9.621;0;34.687;0;10.002;0;8.016;0
11;3930097004;3.5;0;3.5;0;9.620;0;34.682;0;10.013;0;8.010;0
12;3930097004:4.5;0;4.6;0;9.615;0;34.686;0;10.003;0;7.985;0

B.3 IIpumep onucanusi 6M0T0THYECKHX JAHHBIX

[TpuBeneHHbI TpuMep OMOJOTHMYECKUX JAHHBIX, SIBISETCS MPOCTHIM IO CTPYKType, KOraa Bce
JaHHbIE pa3MelieHbl B ofHOM (aiiie. Ero orauuuTenbHOH OCOOEHHOCTHIO SIBISIETCSl TO, YTO MHOTHE
JaHHBIC TPEICTABISAIOTCS B BUAC KOJAOB, pacmin(poBKa KOTOPHIX MaeTCs B CIPABOYHBIX TaOIHIIAX,
MPUBEACHHBIX B (ailie MeTaJaHHbIX. YTNOpAJOUYEHUE JaHHBIX B (ailyie JOHKHO OBITH BBIMOJHEHO IO
BpPEMEHU HAOIOICHUH.

B.3.1 Conep:xanue ¢aiisa meragannbix E§1201_AKkFedorov_26_B25_met.txt

*[O06mIMe XapaKTepUCTHUKH |

[HanmenoBanwue|]

[TokazaTenu cOCTOSHUS MOMYJISAIMN KIIOYEBBIX BUAOB MOpckux ntull (26 peiic HOC «Akanemuk
denopoBy)

[Conepxanue]

ITokazarear COCTOSIHUS TTOMYJISIINI KITFOYEBBIX BHJIOB MOPCKUX ITTHII MITHI] BEICOKOITUPOTHBIX
MIOJIAPHBIX PETMOHOB M OCTPOBOB 3anaJaHoN APKTHKH, TOJTYYEHHbIE HA OCHOBE MOPCKHMX yYETOB Ha
TpaHCEKTax

[[Ceorpaduueckwmii paiioH |

[OkeaH|

Cesepnbiii JleqoBUTHIN

[Mope]

bapenuero, Kapckoe, JlanteBbix

[[Iponus]

[Ilokanbsckoro

[OctpoB]

Xetica, Pynoneda, llImuara, Komcomomnen, ["onomsanbiii, OKT0pbCcKoit PeBomonun

[DopMma npencTaBieHUs TaHHBIX |
Tabnuunelil TekcToBBIN Popmart, poTocHUMKH B hopmaTe JPEG.

[[laTa Hauana]
23-07-2007

[JaTa okoHuaHwus |
28-08-2007

[BpemenHoe pa3pernieHue]
Ha6HIO,Z[€HI/I$I MNpOBOAWIIMCH B ICPUOJALI ITOCCIICHHA OCTPOBOB U HA MOPCKHUX IEPCXOaaxX

[[IpocTpancTBeHHOE pa3penieHue|
Ha octpoBax, Ha nepexonax - 10 mumnp

[Vnopsinouenue]
JlaHHBIE YIIOPSAIO0YEHBI [0 BO3PACTaHUIO BPEMEHH HAOIIOJCHUN

[OmemMeHTHI TaHHBIX |
Bun ocobeii, maTucumBonbHas koauposka IBSG
YuciieHHOCTh
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dopma noseaenus, kof (Tadmuma 6)
Bospacrt, ko (Tabmuma 7)
[Ton, xon (Tabnuma 8)

[CnoBapu]

Tabnuua 1 - Tun niaardopmsl HabIIOAEHUH

O/HeusBecTtHas maTdopma
1|Cynno

2|Camomner

3|Beproser

4|BpIiiika

Taomnuua 2 - Tun HaOIrOAeHMIT
1|Bce BubI

2|[Kpome vaex

3|Kpome raymbimiei

4|Kpome 4aex u TIymbIen
5|Kpome gaek, Tiymnbliei, TymuKoB
6/TonpkO YUCTHUKOBBIC
7|YMCTUKOBBIE K MOPCKUE YTKU

8|dpyroe

Ta6mmma 3 - Koapl akTHBHOCTH CyaHA
Olner naopmarun

1|IBmxenue 6omee 4 y3moB
2|Pp160710BCTBO

3|IBmkeHne MEX Y PHIOH. CTAaHITUSIMHU
4|JIBrkeHrE MEXTY TIPYTUMH CTAHIIUSIMU
5|Kypc BeiOupaeT HabI01aTEIH

6/[pyroe

Tabnuma 4 - Koasr ycnoBuit Habm0 e HUIA
1|Ogens xoporme

2|Xopomue

3|Cpennue

4|IInoxue

Tabnuua 5 - Koas! [lIupuns! TpancekTa
0|0-30 m

1/0-100 m

2|0-200 m

3|200-300 m

4|60mee 300 m

Taomuua 6 - Konsl moBeneHus
OlHeT maHHBIX

1|metut

2|na Bozie

3|cnenyeT 3a cynHOM

4|Ha MBIy

Ta6nuua 7 - Koasl Bo3pacra
O[B3pocbIit
1|mononoit
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2|moapocTok
3|cmemanbIi
9|Hem3BecTHO

Tab6auma 8 - Koxgsl mmona ocobeit
O|Heu3BecTHO

I|camka

2|camery

[PaiinoBas CTpyKTypa]
E 812 AkFedorov_26 B25 met.txt - daiia MeTagaHHBIX
E81201_AkFedorov_26 B25.txt - ¢aitn qanHbIX

[UcTtounuk]

Jlannbie HaOmIO1eHNI (MOPCKUX YUETOB) Ha TpaHcekTax B akcneaunun HOC «Akagemuk denopoBy
'V AAHUU, 26 peiic

Hab6monarens- I'aBpuno M.B., I'Y «KAAHWN»

[BeIxo1HbIE PEKBU3HUTHI |
'Y «KAAHUWN», I'aBpuno M.B., (812)3522246, m_gavrilo@mail.ru, 25.08.2007

*[ JIOTIOTHUTEIbHBIC CBEJICHHMS |
[[TpuGops]

[Metoasr 00paboTKH |
Busyanbnbiii aHanu3

[TIpuBsska]

[[TonnHoTa]

100%

[OOBeM]

IM6

*[CtpykTypa daiina naHHBIX |

[[{anuble]

Howmsan; FC(5); //TlocnenoBarenbHbIil HOMEp 3amKcH B Qaiine
Nnentud; AA(12); // Unentudukarop 3anucu

Tunnatd; FC(1); // Tun mnatdopmer Habmonenui, kox (Tadm.1)
Konmnatd; FC(5); // Unentudukarop miargopMbl HAOIIOICHUMA
WUnnabm; FC(3); // Unentuduxarop HabmrogaTens

UucnHaou; FC(3); //Yucno nabmronaTenei

Jlata_Bpewms; AA(13); // dara u Bpems nabmonenuii, UTC
[MuporTa; FC(3); // Ulupora, rpamycsl

Honrora; FC(4); // donrota, rpagycsl

Ckopceyn; FC(2); // CxopocTs cynHa, y3ibl

Kypc; FC(3); // Kypc cyanna, rpagychl

Tunnatm; FC(1); // Tun mabmonennii, kon (Tabm.2)
AKTUBCY; FC(1); // AxtuBHocTh cynna, koj (Tabm.3)
Ycnous; FC(1); // YcnoBus nabmonenuit, kox (Ta6:1.4)
Tpancekra; FC(1); // Tpancekra (1-Ha4anH, 2-OKOHYAHHE)

Bupn; FC(5); // Bun ocobeit, kox IBSG

IlonBun; FC(1); //TlonBun, ga3za u t.1.

[upunatp; FC(1); // Ulupuna Tpancekta, koxa (Tabmuma 5)
IloBenenue; FC(1); // ®opma moBenenus, kox (Tabmuma 6)
Bospacr; FC(1); // Bospact ocobwu, xox (Tabmwuia 7)

[omn; FC(1); //Ton, xon (Tabnwuma 8)
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Hapsin; FC(1); // Hapsn, xon (0-aHeusBecTHO, 1-OpadHbrif)
B.3.2 ®parment ¢aiisna o6monornvyeckux 1anubix E§1201 AkFedorov 26 B25 D.csv

Howmsam; Unentud; Tunnard; Koammard; M aradm;YucHabdi; Jara_spewmst;Hupora;Jonrora;Ckopeyn;Kypc;

Tunnabm; Aktuscyn; Y cnosust; Tpancekra; Bun; [lonsu; [lupunarp;[loBenenne; Bospact;[Tom;Hapsin
1;3930017460;1;UCKZ;Gav;1;2006-08-16T03:01;76.821;-6.602;9;123;2;5;3;2;58;0;1;1;2;1;0
2:3930046628;1;UCKZ;Gav;1;2006-08-17T03:15;77.0;-1.05;11;125;2;5;2:2:102;0;1:2;2;2;1
3;3930097004;1;UCKZ;Pet;1;2006-08-22T06:30;79.815;20.438;8;137;2;5;3;2;93;0;1;3;2;1;0

4;3930103602;1,UCKZ;Pet;1;2006-08-27T10:53;79.25;43.518;12;145,2;5,3;2,205,0;1;4;1,1;0

B.4 Ilpumep onucaHus reoJJOrH4ecKHX JaAHHBIX

[TpuBeneHHBIN TPUMEpP reOJTOrMYECKUX JaHHBIX SIBISICTCS CIOXKHBIM IO CTPYKType. B ¢aitmax
pa3MeIeHbI JaHHBIC aHAIN3a KOJIOHOK TPYHTA C COOII0JIEHUEM TPEXYPOBHEBOM repapxuu. KopHeBoit
¢aiin nanueix E81202 AkFedorov 26 G04 POS.CSV conepXHUT NpU3HAYHBIC CBEJCHUS O BPEMEHU U
MECTE B3SATUS TPYHTOBBIX KOJIOHOK.

B ¢aiine Broporo ypoBus E81201 AkFedorov 26 G04 DSC.CSV mpuBeneHBI CBEACHUS O CIOAX
KOJIOHKHM I'pyHTa U MX ONMCaHUE. 3aliCH KOPHEBOIo (paiia CBA3aHbl C 3aIIUCSIMH BTOPOI'O YPOBHS 4epe3
«MneHTuukaTop CTaHIMM» B COOTHOIICHUH - OJTMH KO MHOTHM.

B aiine tperbero ypoBas E81201 AkFedorov 26 G04 SMP.cSv mpuBeneHbl cBeneHHs 00
o0pasuax, B3ATBIX W3 CJIOEB KOJOHKHM TPYyHTa. 3amucu Qaiiia BTOPOro YpOBHS CBS3aHBI C 3alUCAMU
TpeTbero ypoBHs uepes «Mnentudukarop cranmm» u «MaeHtupukarop/Homep cia0s8» B COOTHOILIEHUH -
OJIMH KO MHOTHM.

B.4.1 Conep:xanue ¢aiisia meraganubix -E81201_AkFedorov_26_G04_met.txt

[OO6mHe XapaKTepUCTUKH |

[HanmenoBanwue|]

Pe3ynbTaThl BU3yanbHOIO aHAJIM3a KOJIOHOK MSATKOTO JOHHOTO TpyHTa, 26 peiic HOC «AkaneMuk
DenopoB»

[Conepxanue]
Pe3ynbpTaThl BU3yaabHOIO aHaIM3a JOHHBIX OCA/IKOB, IOJIyYE€HHBIX B KOJIOHKaX MATKOIO I'pyHTa
B 26 peiice HOC «Akanemuk @enopos»

[["eorpaduueckuii paiioH]
[OxkeaHn]

Cesepnblit JlenoBUTHIN

[Mope]

bapenneso, Kapckoe, JlanTeBbix

[Dopma npencTaBiIeHUs JaHHBIX |
daxkrorpaduieckas, TEKCTOBBIN (opmat

[aTta Havama]
25-07-2007

[laTa oxoHYaHMS |
15-09-2007

[Bpemennoe pazpenieHue]
HEperyJspHOe, O/IMH, JIBa pa3a B CYTKH

[[IpocTpaHCTBEHHOE pa3pelIeHuE |
HEpPaBHOMEPHOE, B3ATHE MTPOO HA OTAETHHBIX pa3pe3ax
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[Ynopsaouenue]
JlaHHBIE YIIOPSAIOYEHBI 110 BO3PACTAHUIO BPEMEHH HAOIIOACHHMIA

[DeMeHThI JaHHBIX |

Hata u Bpems nonydenus kojaoHok, UTC

Koopaunnatsl Touek moydeHUs KOJIOHOK, TPaayChl, MUHYTBI
BricoTa K0IOHKH, CM

I'myOuHa ot qHA, CM

TomnmuHa onMCHIBaEMOTO CII0SI, CM

Oprannueckue OCTaTKu

HEOpraHUYEeCKHe BKIIIOUEHUS

[CnoBapu]

Tabmuma 1 - Koasr opyaumii coopa
1|bokckopep

2|I'CT, ruapocratuyeckas Tpyoka
3|14, nHOUEpTIATEND

Tabnuma 2 - Konbl Ha3HaueHUs 00pa3IoB
I'p-Mun|I'panyno-MuHepanorndeckuii aHamu3
JKM|/IoHHO-KaMeHHBIN MaTepHa
OB|Oprannueckue BemecTBa
I'x|[T'eoxumuveckuii aHaan3

[DaitnoBas cTpykTypa]

E81201_AkFedorov_26_G04_met.txt - ¢aiin MeTagaHHBIX
E81201_AkFedorov_26 GO04 POS.csv - (aiia JaHHBIX KOOPAWHAT TPYHTOBBIX CTAHIIMM
E81201_AkFedorov_26_GO04_DSC.csV - daiin 1aHHBIX OMMCAaHUI KOJOHOK BJIQXKHOTO IPYHTA
E81201_AkFedorov_26 _GO04 SMP.csv - (haiin qaHHBIX Ha3HAYCHHST 00pa3IoB IPyHTa

[McTounmk]

HOC «Akanemuk ®enopos» I'Y AAHUMU, 26 peiic, nabmoaenus orpsaa "BHUWOxkeanreonorus"
[BeIxo1HbIE PEKBU3ZUTHI |

BHUU "Oxeanreonorus", I'yces E.A., (812)714-40-42, gus-evgeny@yandex.ru, 10.10.2007

*[ JIOTIOTHUTEIbHBIC CBEJICHHMS |
[[TpuGopsr]
I'mapocrarudeckas rpyHToBas TpyoOka, mpousBoactea GI'YII "TEXMOPI'EQ", r.MypmaHnck

[MeTo bt 06paboTKH |
Buzyanbnblii aHanmus

[[TomroTa]
100%

[OOBeM]
68 xoJIoHOK, 2 MO

*[CtpykTypa (aityia TaHHBIX |
[Jannbie] Tabmuna 1 (rnaBuas), E§1202 AkFedorov 26 G04 POS.csv

NREC; FC(5); //TlocnenoBaTenbHbIli HOMED 3aMucu B (aitiie;
ID st; FC(12); // Unentuduxarop cCTaHIUN

Nst; AA(9); // Homep rpyHTOBOM CTaHIIUH

Lat; FC(7,3); // llupota, rpamychbl
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Lon; FC(8,3); // Jonrora, rpamycsl

Date; AA(16); // Nara u Bpems Havyana 3ouaupoBanus, UTC

ID Typelnstr; FC(1); // Opynue c6opa, koxa (Tabm.1)

Depth; FC(6,1); // I'nybuna mopsi, M

Depgot; FC(6,1); // I'nyOuHa morpykeHusi, M

Lencol; FC(4); // Jlnuna BIa)XHO¥M KOJOHKH, CM

Location;  AA(150); // XapaktepucTtuka reorpaguaeckoro moJIoKeHUs
Funf; AA(250); // XapakTepuctruka 00pa3ioB

[Mannbie] Tabmuna 2 (mogunneHHast k tTadmuie 1), E§1202 AkFedorov_26_G04_DSC.csv

CNT; FC(5); //TlocnenoBaTenbHblli HOMED 3amucu B (aitie;
ID st; FC(12); // Unentuduxarop cTaHIuu

Nst; AA(9); // Homep rpyHTOBOM CTaHIIUH

ID slice;  FC(5); // Unentudukatop/Homep ciost

uUp; FC(4); //T'panuna cnos, cM (BepxHsisi)

Down; FC(4); //T'panuna cnos, cM (HHXKHSS)

Dim; FC(4); // MomHoCTh closi, cM

Descrip;  AA(250); // Onucanue BIaxHOTO IPyHTA

[dannsie] Tabnuna 3 (momunHeHHas K Tabmuie 2), E81202_ AkFedorov 26 G04_SMP.csv

CNT; FC(5); //TlocnenoBaTenbHblli HOMED 3amucu B (aitie;
ID st; FC(12); // Unentuduxarop cTaHIuu
Nst; AA(9); // Homep rpyHTOBOM CTaHIIUH

ID slice;  FC(5); // Unentudukatop/HoMep crost
Intsmpl; AA(10); // NutepBan orbopa obpasiia
Desmpl; AA(50); // Haznauenue oOpasma

B.4.2 ®parment conep:xanus paisia nanabix E§1202_AkFedorov_26_G04_POS.csv

NREC;ID_st;Nst;Lat;Lon;Date;ID_Typelnstr;Depth;Depgot;Lencol;Location;Funf
1;1;07-01;89.986;32.321;2007-08-02T06:08;1;4200;0;45;CeBepHblii TOTIOC;
2;2;07-02;86.995;58.269;2007-08-03T06:08;2;4765;0;; Xpebet "akkens;
21;-619149010;07-20;79.505;105.906;2007-08-18T01:45;3;347;0;;;
22;1454643252;07-21;79.652;106.804;2007-08-18T04:22;3;468;0;;;

B.4.3 ®parment conepxanus ¢aiina nanubix E§1202 AkFedorov_26 G04 DSC.csv

CNT;ID_st;Nst;ID_slice;Up;Down;Dim;Descrip

1;1;07-01;1;0;2;2;Hannok, 3e1eHO-KOPUIHEBBIN, MIETUTOBBIN, C HE3HAUYUTEIIBHON MPUMECKIO MeCKa,
0OBOITHEHHBIH

2;1,07-01;2;2;4;2; AneBponenuT, CBETII0-KOPUIHEBEIIN, MATKHIA, C IPUMECHIO MTECKa, KOHTAKT
IMOCTEIICHHBIN

3;1,07-01;3;4;18;14; AneBponenuT, KOPUIHEBBIN, MITKHI, BI3KUI, KOHTAKT MIOCTETICHHBIN 10 CMEHE

67;4,07-04;1;0;101;101;AneBpornenut, cepblit MITKUHN, OOBOTHEHHBIN, KOHTAKT MOCTETICHHBIH,
0CaJl0K XUPHBIM HA OUTYIb
68;4;07-04;3;406;610;204; AneBponenuT, ¢ IPUMECHIO IPECBBI, TATbKU U MICOHS.

B.4.4 ®parmenTt conep:xanus paiina nanabix E§1202_AkFedorov_26_G04_SMP.csv
CNT;ID_st;Nst;ID_slice;Intsmpl;Desmpl

1;1;07-01,;1;0-2;I'p-Mum, Cm, I'x

2;1,07-01;2;0-15;'p-Mumn, Cu,
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3;1,07-01;4;20-24;I'p-Mum, C,
81,1590973246;07-08;2;25-30;I'p-Mun
82;1590973246;07-08;2;60-65;I'p-Muu
83;1590973246;07-08;2;30-33;CII

Yacrs |1. JIJaGopaTopuu, cTAaMOHAPHOE M ClIeNMATbHOE 000py/10BaHNE U
MAaTepHuaJIbl AJ1s1 BbINOJHEHHUS THAPOJIOTHYeCKHX PadoT B OKeaHaX U MOPSIX

I'naBa 6. JlabopaTopuu, pado4une nomMeueHus, jJedeaKu, KpaHbl U
Apyrue TeXHUYeCKHe CPeICTBa MPOBeJeHUs IKCIeIMIIUOHHBIX padoT

CoBpeMeHHBIE HAayYHO-HCCIIEI0BATEICKUE Cy[a OCHAIECHBI HOBBIMM TEXHUYECKUMH CPEICTBAMU,
CBSI3aHHBIMHU C BBIBOJIOM Tpoca 3a OOpT, MPOBEACHHUEM 3a00pTHBIX paboT M OIYCKaHHEM Ha TIyOHHY
pas3IUYHBIX IPUOOPOB U YCTPOUCTB.

INonumasi, yro ©He Bce HUC, wucnomp3yemble I HUCCIEAOBATENbCKUX pPAaOOT, OCHAIICHBI
COBPEMEHHBIMU J1a00paTopusiMu, JeOeqKaMu U APYTUMH YCTPOWCTBAMM, YTO BCE €IIE MPOAOIDKAIOT
paboTaTh, OCOOCHHO B MOpSX, Majlble W CpPEIHUE SKCIEAULMOHHBIE CY/Aa, COXPAHMBIIHE CTapoe
000pyJOBaHUE, Mbl COWIM HEOOXOJUMBIM COXPaHHTh B 3TOM HU3JaHUU «PykoBoJCTBa» ommMcaHue
YCTPOHCTB M OCOOEHHOCTH SKCIUIyaTal[MM BCE eIe HCIOIb3YyEeMOI0 «CTaporo 00OpyHOBaHHS». ITO
Kacaetcsi, B 4acTHocTH, Jieoenok «Oxean» u «JIDPOK», GatomerpoB BM-48 U HEKOTOpBIX Ipyrux
npubopoB u ycrpoiictB. OqHako, B 3ToM u3gaHuu «PyKOBOACTBa» OCHOBHOW YIOp ClHielIaH Ha HOBOM
OCHALICHUH COBPEMEHHBIX Hay4YHO-UCCIIEN0BATEIBCKUX CYIOB.

IIpu >TOM Ha COBpEMEHHBIX CIEUUAIBHO OOOpPYJOBAHHBIX cynax Kak Pocruapomera, Tak u
Poccuiickoit AkajgeMun Hayk ¥ JIPYTrUX BEIOMCTB YK€ CO3JIaHbl CIICIUATU3HPOBAHHBIC J1A00OpaTOPHH
(cyxue u «MOKpBIE»), KOTOPbIE MO3BOJISIOT padOTaTh B AKCHEIUIMM, HE BBIXOJAA Ha maixyOy. DTH cyda
000pyJ0BaHbl IIEHTPATU30BAHHBIM JAMCTAHIMOHHBIM ITyJIbTOM YIpaBJICHUs JeOeqKaMH U JIpYyTUMHU
yCTPOMCTBAMM aBTOMAaTU3MPOBAHHOT'O YIIPABJIEHUS CITYCKO-IIOXbEMHBIMUA MEXaHU3MaMHU.

6.1 Yuueepcanvnasn u «<MoKpwvle» nadopamopuu

Ha Bepxweii nanybe cynna, Ommke K mpaBoMy OOpTY, pacroyiaraeTcsl Tak Ha3blBaeMmasl, ‘“MoOKpas’
nabopartopusi. B aToii maboparopuu 1iemnasi cepus MOPCKUX MPUOOPOB, OTHOCUTEILHO HEOOJBIIIOTO Beca,
IIPOXOAUT IMOATOTOBKY IEpe]l BBIBOJOM Ha ManyOy, BBIBEIIMBAHHUEM Ha TPOCAaX HAy4HBIX JIEOEJOK U
oryckaHueM 3a 6opt. B 3Ty ke ynaboparopuio mpuOOpsl JOCTABISAIOTCS MOCe NMPeObIBaHUS B MOPCKOM
BOJIE JUTsI CYMTHIBAHUS 3alIMCAHHBIX B MaMATh MPUOOPOB JAaHHBIX M (MJIM) OTOOpaA TE€X WJIM HWHBIX TPOO.
[Tocne mnpeObIBaHHMS B MOPCKOM BOJe MNPHOOPHI OMBIBAIOTCS TPECHOM BOMOH, a orOop mpod
COIIPOBOKAAETCSl pPa3OpbI3TMBAHMEM BOJbl M CIMBAMHM BOJbl Ha nanyOy. Takum oOpas3om, mon
nabopaTopuu JOJDKEH OBITh HE CKOJIB3KUH JE€pPEBSIHHBIN, BIOJb JAJIUHHON OCH J1abopaTopuu, XoTs Obl B
MIOJIOBUHY JUIMHBI JIOJKEH OBITh 5K€100 JUIs CTOKa BOJBI IIOKPBITHIN pemeTkoi. Jlanee, B HapaBJIeHUH Ha
0ak, IOJ TOKPBHIBAECTCS AHTUCTATUYECKHM JMHOIMYMOM. B maboparopuio noikHa OBITH 3aBeleHa
3a00pTHas BOJA, BOAA MpPECHAas XOJOJHAs M ropsdas, MpelyCMOTPEHbI JBE MPOMBIIIICHHbIE PAKOBHHbI
1T BOJBI CO CTOKaMU. Brosib mpomosibHOM ocu naboparopuu pacnonaraercs Teabdep. OH CIyXUT ams
nepemMenieHus: MpoO0OTOOPHUKOB BOJIBI C 30HIUPYIOIIMMH TPHOOpaMU BHYTPH JIAOOPATOPUHU U HAPYXKY B
30HY JIeMCTBUS KPAaHOB U 0asloK Hay4HBIX Je0eoK. C TOUKM 3peHHs] YMEHBIICHUS BIUSAHUS Ka4KU OJHOU
U3 yIAQUYHBIX KOHCTPYKLMH MOYHO CUMUTATh MPUMEHEHHE IBYX IMOTOJOYHBIX HAIPABISAIOIIMX pesibca, Ha
KOTOPBIX YCTaHOBJIGHA IIONepeyHas Oajka cO CIYCKOMOIAbEMHBIM YycTpoiicTBoM. Kperuenue
OTHOCUTEJIBHO TSDKEJIOr0 MOPCKOTro Hepa30opHoro mpubopa 3a JBa KproKa Ipy30BOrO YCTpPOMCTBa,
KaXIbIi M3 KOTOPBIX IE€PEMEINaeTCsl BIOJb OCH HAIpPAaBISIOUIETO penbca, yMEHBIIaeT OOpTOBOE
packaunBanue mpubopa. Hambonmpmmii BeC MOPCKHUX TPHUOOPOB, KOTOpPHIE MOTYT IepeMerniaThCs B
npenenax MOKpoil nmabopatopuu Ha pabouyio mamyOy, tenbdepom - 1200 kr. HambGonpmas BwicoTa
MOPCKHX TMPHUOOPOB ¢ kecTko pamort 1.8 M, mmamerp — 2.3 M. Takumu xapakTtepucThka oOJajacT,
HarpumMep, mpodoordopuuk «Carousel» ¢ 36 6aromerpamu no 12 1 komnanuu SBE C npukpersieHHbIM
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CTD 30HAOM, 3JIEKTPOHHBIMU IOBEPOYHBIM TEPMOMETPOM, ABYMs m3Mmeputensmu teueHuit ADCP c
OarapesMu ¥ MUHTepoM. B KOpMOBOI 4acTH MOKpOH J1abopaTopuu pacnojararoTcsl paclaliHble BOpoTa
Ha kopmy, Puc.6.1.

Puc.6.1 Bux ot kopMmbl Ha BBIXOABI Ha pabouyro many0y smonckoro HUC Mirai. CneBa Gounbliie CABHKHbBIC
BBEpX BOpOTa OOJIBIION MOKpOI tabopaTopuu-anrapa. CripaBa — BBIXOJ U3 TOW YacTH MOKpOH J1labopaTtopuw,
T/Ie pacrojiaraeTcs HanOoee 4acTo BRIBOAMMBINA B KCHEAUIMIX HA Mamy0y HMHCTPYMEHT — MPOOOOTOOPHHK
Boabl ¢ mpucoeauHeHHBIM CTD 30HmoMm. [Ipm Bcex BBIXOJax W3 MOKpOH nabopartopuu Ha pabodyro maryOy
OTCYTCTBYIOT Kakue-noo 6apeepsl. CBepxy (Haa mary0oif) IEHTpaIbHEIA MOCT YIIPaBICHHS IeOeIKaMu.

Bopota 3akpbIBatoTCs, MCKIIOYas MPOHUKHOBEHHE BOJBI C MANTyObl B MOMELICHHE JTa0OpaTOpHH.
OTKpBITHE-3aKPBITHE BOPOT MPOUCXOAMUT TOCPEACTBOM HECKOJIBKHUX pblyaroB. Bopora OTKphIBaroTCs—
3aKpBIBAIOTCS PYYHBIM CIIOCOOOM 32 HECKOJIBKO MUHYT. HeT He00X0qMMOCTH OTKPBIBAaTh UX OBICTPO MK
IIpU BOJIHEHUU MOps O6osnee 6 OamioB. [Ipy OTKPHITUM BOPOT HE JOJIKHO OCTaBaThCS KOHCTPYKTHUBHBIX
NOJTHATHH MeXIy nanyO0oi u maboparopueil (s obOjerdeHust JOCTaBKM Ha Maly0y OTHOCHTEIBHO
TSOKENBIX NMPUOOPOB U YCTPOMCTB HE Telab(PepoM, a Ha PYYHBIX TPAHCIOPTHBIX TEJIEKKAX) WU TaKue
MNOJTHATHS JIOJDKHBI OBITh MaKCHMAJbHO HHM3KMMH M HMX BJIMSHHE OYJET HUBEIHUPOBATHCS BPEMEHHO
YCTaHABIIMBAEMbBIMH TpanaMH.

OOmiast mupuHa ABYX CTBOPOK mpumepHo 2.5 M. Ilpu sTtoM onmHa cTBOpKa, mupunoit 80-90 cwm,
CIIY’)KUT JJIi 4YacThIX IPOXOJOB, BTOpasl CTBOPKA OTKPBIBAETCS SMU30AMYECKH NPU TEepeMElIeHUU
obopynoBanus. B HuKHel yacTu ABepeil He NOMKHO ObITh MOAHATHH. [Ipoxo 63 MOAHATUN HYXKEeH AT
TPAHCIIOPTHPOBKH OTOOPAHHBIX MPOO BOABI U TP. (YACTO 3TO KAHUCTPHI U OOYOHKH) TPAaHCHOPTHBIMHU
TEJNEeXKKAMH BHYTPHU 3aKpBITHIX TOMEIIEHHH CyAHa B MecTa aHanuu3a NpuOOpaMu U, HAIpPOTHUB,
TPaHCIIOPTUPOBKA MPUOOPOB JIPYroro THUIA TEIEKKAaMH U3 MECT UX MOATOTOBKM K OMYCKAaHHIO 3a OOpT
TEJIECKOIMMYECKON OATIKOM.

[Tocne BBIBOma Mopckoro mnpubopa Ha mnanyOy (TembpepoM WM TPY30BOM TENEKKOW) U3
naboparopun ero HeoOX0UMO OMYCTUTH 32 OOPT C TOMOIIIBIO JIEOSAKU U OATKH.

JlyamuM  pemieHrieM  SBISETCS TPUMEHEHWE BBIABMIKHOM Teleckomuueckor Oanmku. banka
pacrionaraercst  BOJIM3M  BOpPOT MOKpoW Jsaboparopuu. [lpubnmsurenbHas TIpy30HO0JIbEMHOCTD
TEJECKONMUYECKO OaiKku AJisi OIyCKaHUs OTHOCUTENIbHO JIEFKOTO Hay4Horo oOopynoBanus 3 T. banka
obecrieunBaeT BbUIET 32 O0pT 4-5 M. Ilpu 3TOM Oanka MMeeT BO3MOXKHOCTb OITYCKaTh CBOIO MEPEIHIOI0
gactb 10 BbICOTHI 0.5-1 M oT mamyObl A CMeHbl OJIOKOB M 3akKjaJKd JAPYyroro THIIA Tpoca.
OnHOBpPEMEHHO, B MEpPEAHEH YacTh Oallku, HaXOIUTCs OKoHuUaHue ['-00pa3Hoit (hopMbI BBICOTOM 3.8 M.
(Puc.6.2). Ha ropusonrtanu ['-o6pa3Hoii (opmbl BbIBemnBaeTcsl 00K. ['-00pa3HOe OKOHYAHHE CITYKUT
i moabeMa Je0enKkod yepe3 BepXHHUU (pacrosiokeHHbIH Ha [-00pasHOM OKOHUaHHM) OJIOK
IJTAHKTOHHBIX ceTel. MakcuMalibHBIN Bec ceTteit Ha Bo3ayxe 200 Kr.
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Puc. 6.2 [Ipumep ynaunoil opraHu3anuy KOHCTPYKIUH OIHOM M3 JBYX BBIIBIKHBIX KpaH-OaTOK HEMEIKOTO
HUC «Ilomapmrrepry. Yepes meHTpanbHBIA OIOK OOJBIIOTO AWAaMETpa MPOBEICH TPOC C TPOCOBOH JieOeqKH,
CTOAIIEH BHYTPH KopItyca cynHa. [ npensTcTBOBaHUS BO3MOXKHOCTH COCKaKMBaHMSA Tpoca ¢ GJioka, cripaBa
U ClieBa 3aKpeIjieHbl OrpaHMYHTENIbHbIE IUIACTHKOBBIE Bajbl Oesoro ngera. Juamerp tpoca mopsiaka 15 Mm.
Tpoc 3akaHuMBaeTCsi KPIOKOM KPAacHOIO IBETAa C BEPTIIOTOM. OTOT DJIEMEHT KpaH OajKH CIYXHUT JUIst
OIycKaHHs 000pya0BaHHs (T€0JIOrHYecKOe, OMOJIOrHIecKoe), KOTOpPOe He MepeaacT CUrHaIbl Ha OOpT CyqHa
mo kabens Tpocy mmHOU g0 5000 M. IlpaBee neHTpambHOrO OJOKa HAa BEPTIIOre 3aKpEIUIeH OJIOK Oerroro
[IBETa, BBIMOJHCHHBIN U3 TIacTHKa. Yepes 3TOT OJIOK MPOBeeH Kabelb-Tpoc ¢ JeOeIKH, CTOAIICH Ha mamyoe
MpsSIMO TI0J] BHEIIHEW 4acThbIO BBIABIDKHOIM KpaH Oanku. Uepe3 3ToT ke OJIOK MOXHO OBICTPO NPOBECTH U
Ipyroil kabemb Tpoc c JieOenKd, CTOSMEH TpsSMO 3a TepBOH Kabemb-TpocoBoil sebenkoil. Takoro poma
MaHUITYJSIUH HEOOXOIMMBI B CiTydae HEOOXOIMMOCTH PEMOHTA IIEpBOro Kabenb-Tpoca. JleBee HeHTPaIbHOTO
Omoka pacrionaraercst OJIOK U3 IIBETHOTO MeTaiua. Yepes Hero, pu HeoOX0AUMOCTH, TIPOBOANUTCS Kabelb-Tpoc
MEHBILEr0 AWaMeTpa OT JIeOeIKy, CTOsIeH B JIeBOi 4acTH CHHUMKA. CMEHy IIPaBOTO U JIEBOTO OJIOKOB, WIIH
MPOBOJKY dYepe3 HHX TPOCOB C IPYrHX JieOeNOK, JErKO MPOBOIUTh MOCKONBKY V—00pasHbIH 3J1eMEHT
KOHCTPYKIMH KpaH-OalKi OIMyCKaeTcss BHH3 JO ManyObl. B 3TOM ciydae mepenpoBOIKa TPOCOB HJIM CMEHa
OJIOKOB MPOM3BOAUTCS C YPOBHS MalyObl. YXOJIIMIA BBEPX JIEMEHT KpaH-0ajku HEoOX0oaAuM Ui paboThl ¢
JUIMHHBIMH TUIAHKTOHHBIMH ceTsMH. [Ipu 3ToM Ha mepernde KpaH-0ajaKy 3aMETHBI JBe NO3UIMU (OTBEPCTHS),
3a KOTOPbIE MOYKHO 3aKpENUTh, IPH HEOOXOIUMOCTH, ellie J1Ba OJIoKa.

JleGenka, monaromasi TPOC Ha TEJIECKONMYECKYI0 Oanky, pacroyiaraeTcss Ha ee ocu, Ha paboueit
nany0e, Kak MOJKHO OJIFDKE K YHUBEpCallbHOM TabopaTopuu. Jlebenka nomkHa ObITh TOKOCHEMHOM, UMETh
9000 m xabenb-Tpoca, paboTarh, Kak M INpejiaracMasi TeJIeCKOIMUecKas 0ajiaka, ¢ BECOM Ha maiyoe 110
1200 Kr mpu BOJTHEHUHU MOPS 110 6 OaIOB.

[Ipu yctaHoBke Jiebenku HEOOXOAMMO MO €€ BHEUTHUM OOBOJAM MPENyCMOTPETh METaUIMYECKUN
KapKac MpsIMOYTOJIbHOM MiIH KyOndeckoi gopmbl. Kapkac npocToii opMbl OYIET CIYyKUTHh YIPOIIEHUIO
3aKpBITUS JIEOSAKN OpBI3TO3alIUTHBIM YEXJIOM B MEPHOJ MEXKIY MPOU3BOACTBOM H3MepeHuil. BOmusu
pacrnoiokeHus JebenKu Ha manryoe HEoOX0AUMO MPEAYCMOTPETh BBIBOA TPYOBI C TETUIBIM BO3IYXOM W3
MalIMHHOTO OTAeNeHus. [ oQpupoBaHHBI pyKaB OT Takod TpyObl, MpU HEOOXOJUMOCTH, OyIeT
3aBOJUTHCS TOJ dYexosl JeOeqKku [UIsl HCKIIOYEHHS 3aMep3aHMsi MOKPBIX 3JIEMEHTOB JeOelKu MpHu
OTpHUIATENLHBIX TEMIIEpaTypax BO3IyXa.

[ToMmuMo 06e3ycIOBHOM BO3MOKHOCTH 3aBOJIa TPOCAa OMWCAHHOW BHINIEC JICOSIKM HA BBIIBHKHYIO
TEJIECKOMMMUYECKYIO OaNKy yJa4HBIM pelIeHHEeM ISl MPON3BOACTBA MOPCKUX HAyYHBIX U3MEpPEHHUH Oynmer
CYIIIECTBOBAaHME BO3MOXKHOCTH 3aBOJIa Ha OJIOKH 3TOM OAJIKU TPOCOB JICOEIO0K, PACIIOIOKEHHBIX B TPIOME.
Takas BO3MOXHOCTh TMO3BOJISIET OBICTPO TMEPEHEIIATh 0€3 TPYAOEMKOr0 U  JOJTOBPEMEHHOTO
pPa3beIMHEHUsI Pa3beMOB MPOOOOTOOPHMKA MOPCKOM BOJIBI, HApUMeEp, KaOelb-Tpoca JeOenKu, Ipyroi
30HIUPYIOMIMA TIPUOOpP UIsi pabOThl ¢ CUTHAIBHBIM KaOenb-TPOCOM, Cpa3y MOCie OKOHYAaHWS paboT C
nepBbIM pubopom. [Ipr BO3MOKHOCTH BBIBO/Ia TPOCOB OT J1€0€0K, PACTIONOKEHHBIX BHYTPU CyAHA, Ha
TEJIECKOMMUYECKYIO 0anKy, OyJIeT UMEThCS TaKKe BO3MOKHOCTH OBICTPO MEHSTh, B 3aBHCUMOCTH OT BHJA
u3MepeHuil, kabeab TPOC Ha MPOCTO TPOC MPSIMO BO BPeMs BHITIOJTHEHUS U3MEPEHUN HA OJJTHOM CTaHIINH.
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B kxopMOBOI "acTH yHUBEpCAIbHOI J1a00paTOpuu €CTh BO3MOXKHOCTH BBIBOJIA KPYITHOTaOApHUTHOTO
00OpynOBaHUsI HAa OTKPBITYI0 4acTh paboduell mamyObl B pailoH NEHCTBUS TEIECKOMMYECKON Oalkw,
KOPMOBBIX KpPaHOB IPaBOro H JIEBOT0 OOPTOB C Tpy30H01bEMHOCTHIO 20 T.

Bnonps Bcero mpocTpaHCTBa yHUBEPCAIbHOM JabopaTopuu, W BAOJIH OCH CyJHA U IONEPEK, MOJ
MOTOJIKOM, TMPOKJIAIbIBAIOTCS PENbChl, MO KOTOPHIM BO3MOXKHO JBHKEHHE TIIONEpPEeUHON Oanku c
MOJIbEMHBIM MeXaHU3MOM. Penbebl Ha 1.5-2 M BBIXOAAT U3 JabopaTopuu Ha naiayoy B pailOHE KOPMBI U, B
ujeane, Ha naixyoy k mpaBomy 6opty. [ToMuMo onmucaHHON CXEMBI TPY30BOTO YCTPOHCTBA BO3MOKHBI U
Ipyre€ TEXHUYECKHE pEIIEHUs, He NO0Jpa3yMEBAIOIINE JBUKEHHE [0 II0Jly YHUBEPCAJIbHOMN
naboparopuu. 3ajada 3TOTO TPY30BOIO YCTPOMCTBA — BO3MOXKHOCTb IE€PEMEIIEHUSI TSHKEIOro
000pyZ0BaHUS MPAKTUUYECKU B JHOOYIO YacTh YHUBEPCAIHHOM JIaOOPaTOPUH M BHIBOJI €r0 Ha Maixy0y XOTs
Obl B HampaBJIEHUU KOPMbI M, MPH BO3MOXKHOCTH, B HaNpaBlieHUU TpaBoro Oopta. Tsxenoe
000pyZI0BaHUE JIOJKHO UMETh BO3MO>KHOCTD JJOCTABIISATHCS B 30HY JCHCTBUS KPAHOB U TEJIECKOMUYECKOM
Oanku. [Ipu >TOM HEOOXOAMMO 3aMETUTh, UTO Hanbosee Tsokenoe (10 7 T) u rabapuTHOE 000pYyI0BaHKE
BBIBOJMTCS B CTOPOHY KOPMbI Ha ManyOy M3 YHUBEpCAIbHOHM NabopaTopHuu, Ha3zplBaeMoil aHrapoM. B
CBSI3M C 3TUM HAJM4ME PEIbCOB, TPAHCIOPTUPYIOUIUX 000pyIOBaHUE U3 YHUBEPCAIHHON 1a00paTOpUH B
30HY OeHCTBUS KOpMOBO# [1-pampbl, siBisieTcss HEOOXOIUMBIM.

Bces nmonepeuynast ocu cyaHa 4acTh YHHBEpPCaIbHOU J1aOOpaTOpUM 10JKHA UMETh CTOK BOJIbI HA MOJY.
[Ton nomxeH OBITh MOKPHIT AaHTUCKOIB3SAIINUM MTOKPHITHEM WM JCPEBIHHBIM HACTHIIOM.

[Ton yHuBepcanbHON 5abOpaTopu HE MMEET MOPOTOB M IO3BOJIAET MEpeMellaTh TPy3bl BHYTPU
MOMEIICHUSI PYYHBIMH TeJleKKamMHu. Pasnenenue Ha paboume 30HBI KOHKPETHOTO peiica B mpenpenax
YHUBEPCAJIbHOU J1a0OpaTOPUU MPOUCXOAUT IYTEM HATATHBAHUS HUXKE TMOJIOTOJIOYHOTO T'PY30BOTO
YCTPOHCTBA TPOCOB TOIEPEK JTaOOPAaTOPHH MEXAY PEryJISIpHO MPHBApEHHBIMH (Uepe3 Kaxkable 1.5 M) K
CTEHaM KOYIIaMH C MOCJIEAYIOIIMM BBIBEIIMBAHMEM 3aHABECEW W3 IUIOTHBIX TKAHEM MEXIy 4acTsAMU
YHHUBEpCAJIbHOU J1ab0paTopuu.

B nmaGoparopuio mommkHa OBITH 3aBeleHa 3a00pTHAas BOJA, BOAA MPECHAs XOJOIHAs W Topsdas,
IIPENYCMOTPEHBl 3-4 TMPOMBIIUIEHHBIE PAKOBUHBI JUIsl BOJABI CO CTOKaMU. PakOBHHBI M KpaHBI
MPEINOYTUTENILHEN pacloiOkKUTh B pallOHE BHYTPEHHErO yrja MEXAYy MPOAOJbHOM M TONEpEeyHOH
YacTsAMH YHHBEpCAJIbHOW 1abopaTopuu.

[IpenycmarpuBaeTcsi aBa BbIXOJa W3 YHUBEpPCAIbHON J1a0OpaTOpuu BO BHYTPEHHHH KOPHIIOP
BEepXHEH maynyObl - OJUH W3 €€ NONEPEeYHOH YacTu, APYro - M3 NpoJOJbHOH. BBIXOIBl B KOpHIOp
OpraHU3YIOTCS B BUJIE JIBEpei ¢ NByMs cTBopkamu. OO1mas mupruHa ABYX CTBOPOK mpumepHo 2.5M. [Ipu
3TOM OJIHa CTBOpKa, WMpHUHON 80-90 cM, CIyXKHUT IS 4acThIX IPOXOJ0B, BTOPasi CTBOPKA OTKPhIBAETCA
ANU30AMYECKH TpPU MEepeMelieHuH o0opynoBaHus. JlomycTuma opraHuzanus OJHOTO BbIXOJa-BXOJa
gepe3 MIMPOKYIO JBYXCTBOPYATYIO JABEPh TOJIHKO B MPOAOIHHON YacTH YHHBEpCAIBbHOU JlabopaTopuu. B
HIDKHEW 4acTH JBEPEH HE TOJDKHO OBITH MOAHSITHI.

Puc.6.3 A"rap B «MOKpOii» 1abopaTopun
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6.2 Tepmocmadbunuzuposannas «yucmany» 1a00pamopus

TepMOCTaGHIN3MPOBAHHAS «IHCTas» JaGopaTopusi 3aHkMaeT 18M° u Gonee ¢ ABYMS IBEPbMH W
TaMOypOM MEXIy HUMH, JJs1 pabOTHI CO CTAIIMOHAPHBIMHU COJIEMEpaMH U JIPYTMMHU YyBCTBUTEIBHBIMU K
temneparype ananuzatopamu (Puc. 6.4).

Temmeparypa B «4UUCTON» J1aboparopuu o0blHO ycraHaBnuBaeTcs win 21°C, umu 24°C (c
konebanusimMu B nipenenax 0,2-0,5°C). Ioctymienuss BOJbl U HATMYHUE CTOKOB JIJISL 3TOW JTabOpaToOpuu HE
TpebyeTcs.

Puc.6.4 TlpumMep WHTEpbEpa TEPMOCTAOWIM3UPOBAHHON abopaTopuu Ha HemerkoM RV Polarstern.
IToxazaH BRICOKOTOYHBIN KaTHOPOBOYHBIN coleMep M paboTaronuii ¢ HUM oreparop. Ha creHax BHIHBI
M0JI03bs ISl 3aKPEIUICHHs KOyIIeld Ha JIF000i BBICOTE. 32 3TH KOYIIH MOXHO 3aKPeIUIATh HIMPOKHIMA
CHEKTP HM3MEPUTEIbHBIX JIA00PATOPHBIX YCTPOMCTB, HYXKIAIOMIMXCS B CTAaOWIBHOI Temmeparype.
Inomans maboparopuu Ha hpororpadum 10 M2,

6.3 Tepmocmadbunuzupoeannas «0XaaxcoeHnasn) 1adopamopus

TepmocTaOuIM3MpoOBaHHAST «OXJAXKIACHHAS» JabopaTopus pa3MepaMu OKOJIO 15M° ¢ MOCTOSHHO
nojaepKuBaeMoit Temmepatypoii 5-10°C i ruapoOHOoIOrHiYecKuX UccieoBaHuil. BecbMma xenatenpHa
BO3MOKHOCTh TOJJIEP)KAHUS, B 3aBUCHUMOCTH OT 3a/a4y KOHKPETHOI'O peiica, eme W TEeMIIEpaTypHOro
peXKuMa TepPMOCTAOMIM3UPOBAHHON «UHCTOM» JabopaTopuu. JlommkHa OBITH pacroyniokeHa Ha BEpXHeEH
nanxyoe. OIUH U3 BO3MOXHBIX BAPUAHTOB PACIIONIOKEHUS — HA MeCTe MoMelleHus ckpyoepa. BozmosxkHo,
KaK ¥ JIJ1s1 JTaOOopaTOPUH TePMOCTA0MIN3UPOBAHHON «UUCTOI», 00yCTPOHCTBO TaMOypa C IBYMs JTBEPHMH.
[Toctynenus BoAbl M HATMYKME CTOKOB JJIsl 3TOH JlabopaTopuu He TpeOyeTcs.

6.4 Ilpomounasa nabopamopus

[Iporounas nabopartopus (Puc. 6.5) HeoOXoauMa MpakTHUECKH B KaXIOM peiice. YacTh cepuitHO
BBIITYCKaeMbIX NMPOTOYHBIX AHAIM3ATOPOB JOJDKHA OBITH YCTAHOBJICHA B TAKOHM JIabOpaTopuu cpasy Mpu
CTPOUTENBCTBE, [UIS JPYTUX, CMEHAEMBIX JPYT Ipyra B 3aBUCHMOCTH OT 3aJad JKCICTUINH, JOJKHBI
OBITH MPETYCMOTPEHBI YCTAHOBOYHBIE MECTA (CTEIUIaXKH) U BO3MOXKHOCTh MOAKIIOUEHHH K MOCTYMAIOei
B nabopaTtopuro 3a00pTHON Boae. Kak mpaBmiio, CrienuaiucThl He HaXOIATCS TMOCTOSHHO Y MPOTOYHBIX
aHAIIM3aTOPOB, IOATOMY Takas JabopaTropusi MOKET HE HMETh BBICOKOW mrymom3osauuu. Camu
MPOTOYHBIC aHATM3ATOPhl WM YCTAHABIMBAIOTCS B TAKOW JIAOOPATOPUHU MOCTOSTHHO WJIM MOHTHUPYIOTCS
OIUH pa3 3a skcrneauimio. [loaTomy Takas mabopatopuss MOXKET pacrojiaraThCsl TAE YroIHO, HE
00513aTENbHO  BJIOJIb KOPUIOPA, MO0 KOTOPOMY MPEAYCMOTpPEHA JIOCTaBKa IPy30B PYYHOW TPAHCIOPTHOM
TeneKKor. J[mana3oH M3MEHEHUH TeMIlepaTypbl B MOMENIEHUU MPOTOYHBIX aHAIMW3aTOPOB TOCTHTAET 2
rpax B TedeHHe CyTok. Ilmomanme Takol jgabopaTopud MUHHUMalbHA (70 15M2) W TIpeIHa3HaYcHa,
(haKTUYECKH, TOJBKO IS pa3MelieHus ammaparypbl. CHenuamucThl 371eCh HE CHIAT M MOCEHIAIOT €
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AMHU30/IMYECKU ISl TIepeocHalleHuss o0opynoBanus. OOBIYHO MECTO TOA TMPOTOYHYIO J1a00paToOpuIo
YCTaHABJIMBAIOT HA HIDKHUX May0ax B OJIM30CTH OT BOJ103a00pa B HOCOBOW YacTH Cy[HA.

Puc. 6.5 Tlpumep nHTEpHEpa MIPOTOUHOI TabopaTopuu. 3a00pTHAS BOAA MOCTYMHAET 110 CTAIIHOHAPHOMY
KpaHy, HMEIOLIEeMYy TIpOAOJDKEHHEe B BHJE Toinyboro mnraHra. Hekoropwlii HabOp NHPOTOYHBIX
aHAJIM3aTOPOB YCTAHOBJICHHBIX HA CTEJUIAaXKe, BUEH B JIEBOM 4aCTH CHUMKA.

6.5 /lpyzue nabopamopuu u ecnomozamensvHnvie nOMeujeHUA
Jlabopamopuu 0131 KOMRAEKCHBIX UCC1€008AHUT

DTO0 MaKCHMAabHBIM KOHCTPYKTUBHO BO3MOXKHBIA O0OBEM IMOMEIIEHUHN, PACIIONIOKEHHBIX BOIHU3U
«MOKpPBIX» M YHHBEpPCaJbHBIX JabopaTtopuil. 37ech BBIMONHIIOTCS (TakkKe KaKk W B YHHMBEpPCaJbHOMU
naboparopun) pabOThI, CBA3aHHBIE C THAPOPHUIUKON, TUIPOXUMHEH, THAPOOUONOTHEN, T'eoJorueil u
TUAPOAKYCTUKOU. BBIXOABI—BX0/IbI U3 3TOH J1a00OpaTOPUU HE TOJDKHBI UMETh MPEMATCTBHM (TTOPOTOB) TIPH
JIOCTaBKE C TIOMOIIBIO0 TPAHCHOPTHBIX TEJIEkKEK 00pa3lloB WK MPHUOOPOB OT/A0 APYrHX Ja00OpaTOpuil Win
Ha mnanyOy. Kopuaop, BIOJIb KOTOPOTO OCYIIECTBISIOTCS TPAaHCIOPTUPOBKH W3 YHUBEPCAIbHOM
nabopaTopuu, [JODKEH UWMETh IIUpUHY He MeHee 2M. /JlBepm B jalGopaTopuio JenaioTcs
JIByXCTBOPYATHIMU C BO3MOKHOCTBIO pacKkpbITHs A0 2.5M. [Tpu sToM oaHa nonoBuHa, mupuHor 80-90 cwm,
UCIOJIb3YETCs JUIsl YACThIX MPOXOJOB, Apyras MOJOBHHA — TOJIBKO JUIS TPAHCIIOPTUPOBKU 00pPa3IOB MM
o0opymoBaHUsI.

KommekcHas nabopatopust - 3TO TMOMEUIEHHS, B KOTOpbIE 3aBEJEHO CTAaOMIM3UPOBAHHOE
ANEKTPUYECTBO, MpecHass U 3a00pTHas Boja (MOCIEAHSSI MO TpyOaM, HE MEHSIONINM €€ XUMHUYECKHMA
COCTaB), UMEETCSs MUHUMYM OJHA pPaKkOBHMHA CO CIIMBOM, 3aBeJeHa CyAoBas WH(OpPMAlMOHHAS CETb,
pacmonaraercsi XoTs Obl OJIMH BBITSDKHOM IiKad), HE MEHEee NBYX CYIIMIBHBIX IIKa(OB, HE MEHEE JABYX
MIPOMBIIIJICHHBIX XOJOIMUIBHUKOB, AUCTUIUIATOP, MUMEIOTCS CTOJBI C KPEMEXHBIMU JJIEMEHTaMH IS
npuOOPOB U DIIEKTPUYECKUMH PO3ETKaMU BIOJb CTEH M IMOCEepeArHE (B 3aBHCHUMOCTH OT (OPMBI U
pa3MepoB MOMEIIEHUs), UMeeTcsl Xopoluee ocBenieHue. [lon KOHKpeTHblE 3aJaydl SKCHIEIUILUU 3TH
nabopatopun OyayT 3amoiHATBCA pasHbIM  oOopynoBanueM. (Puc.6.6-6.7). Pacnonoxxenue 3Toi
nabopaToOpUH JKeIaTEIHbHO Ha TJIABHOM Mmairyde B palioHe TEPMOCTaOUIN3UPOBAHHOM T1ab0opaTopuu.
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Puc.6.6 Tlpumep uHTEepbepa naboparopun Ha simoHckomM RV Miray. Ha cHuMKe mpejicTaBieH COBPEMEHHBIN
KOMIIICKC IO ONPEJCNICHUI0 B mpo0ax BOJbI OOJBIIOrO psiga XMMHUYECKHX 3JIEMEHTOB. B BepxHell jieBoil 4acTu
PHCYHKa BHJICH MOIIHBIN KOHIUIIMOHED, CTAOMITU3UPYIOIINI TeMIIEpaTypy B noMemieHnn. KoMIuieke Hy®1aeTcs B
CTaOWIM3UPOBAHHOM DJIEKTpOnHUTaHuU. [lopydeHb, WAYIIUA BOIb KPBIIIKKA CTOJA, CIEAYET HPU3HATH YIAa4HBIM
KOHCTPYKTHUBHBIM pelleHHeM. Hanuuume Takoro mopy4Hs CrIOcOOCTBYeT YCIEUIHOW paboTe omeparopa
XHUMHYECKOTO KOMILJIEKCa B KaUKy.

Puc. 6.7 Ilpumep wHTephepa naGopatopuu HopBexkckoro HUC Haakon Mosby. Ha caumke B
7TabopaToOpHH MPOU3BOISATCS THAPOGHU3NIECKHe n3MepeHust. MI3MepUTeNH, PacIioioKeHHbIE Ha CTENIaxax
(Ha 3aJHEM IUIAHE CHHMKA), KaK MPABUIIO, HE JEMOHTHPYIOTCS OT IKCIEAUIUM K 3Kcreaunuu. Ha Hux
BBIBOJAITCS IIOKa3aHHs M3MEPEHUIl BCTPOEHHOIO B CYAHO HM3MEPHUTENS TEYCHHH, METEOPOIIOrHYECKOM
CTaHIMH, HABUTAIMOHHbIE MAPAMETPHI IBIKEHHUS CYJIHA, IOKA3aTElIH 3XO0JI0Ta.

JlaGopaTopusi KOHTPOJIsl M ynipaBJjieHusi padoramu (LI1Y)

[Tomemenue pazmepamu 20-30m* u Gonee, ¢ BU3yaJIbHBIM KOHTAaKTOM C paboueil masy0oil U BOJTHON
MOBEPXHOCThIO. B 3TO momereHne 3aBefieHbl Bce CUTHAIbHbIE Kalenu j1e0eloK, pacrlookeH OJIoK
yrnpasnenuss CTD, pacnonararorcs, mpu HEOOXOIUMOCTH, OJIOKH YIPABICHUS JIPYTHM OOOpYIOBAaHUEM,
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TpeOYIONIMM YIpaBIeHUsI B pealbHOM Macmitabe BpeMeHH. B 3Ty ke nmaboparopuro 3aBomsrcs (uepes
CYyIOBYIO CE€Th) HE TOJBKO TIOKA3aTEM HCCIENOBATEIbCKOTO M MAapaMETPUUYECKOTO IXOJIOTOB,
BMOHTHPOBAHHOTO B CYJIHO HW3MEPHTENS TEUCHUM, CTAIIMOHAPHBIX MPOTOYHBIX CAMOIIKCIIEB, JTaHHBIC
METEOPOJIOTUYECKOW CTAHIIMM, HABUTAIMOHHAs WHQOpMAIMS, HO W HAXOAITCS OJOKH yIpaBICHH
9XO0JIOTAaMH, CaMOINHUCIIEM TEYCHHH, MPOTOYHBIMH CaMOMUCIIaMH, MeTeocTaHiuei. Jlaboparopus
cHaO)KeHa CTOJIaMH, PACHOJIATalOIIMMUCA BIOJIh BCEX CTEH. B 3TOM K€ MOMENICHHH MOKET OBITh
OTTOPOXKEHO HEOOobIIoe (110 IOMZ.) MPOCTPAHCTBO JIA MPHUEMa METEOPOJIOTHYCCKON HH(POPMAINH C
JIATYNKOB CaMOT'0 Cy/IHA WJIA CIIyTHUKOB, CAMOJIETOB, IPYTUX CYOB.

Puc. 6.9 Iocr ynpasnenns neGeakamu RV Pourquoipas.

ITomemenne exMHOro HH(POPMALMOHHOT0O MOHUTOPHHTA

[Tomemenne enuHOro WHMOPMAIMOHHOTO MOHUTOPHHTAa  (KOMIBIOTEPHBINM  IIEHTp), TJIE
. 2
pacmojararoTcs BCE MOHHUTOPHI HM3MEPUTENBHBIX YCTPOWCTB cymHa. Pa3mepsl momemienus oT 15,
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€CTECTBEHHOE OCBEIICHHE He 00s3aTeNbHO, pacmonaraeTcs B odom mecrte (Puc.6.10).

Puc. 6.10 Enunbiit komnbsroTepHsiit nentp RV Pourquoipas

[IepeuncnenHble MOMEMIEHNS JOJDKHBI UMETh IIOKPBITHS U3 aHTUCTATHYECKOT 0 JIMHOJIEYMa.
Macrepckasn

Macrepckas 10 25M°, IS BCEX MEXaHHYECKUX paboT ¢ U3MEpUTENbHBIM 000pynoBaHueM. J[omkHa
UMETh BBIXOJ Ha pabouyio mamnyOy. [Ipy HEBO3MOXXHOCTH BBIACIEHUS JII MAacTEPCKOW OTAETHHOTO
MeCTa, BO3MOXKHO €€ pacroiokeHrue 6e3 nepedopok, B Mpejenaax yHUBepcaabHOU 1abopaTopuu.

KonTreiinepHble 1abopaTopun

KonreitHepHbIe 1a00paTOpUM 3aKPEIUIFOTCS Ha OTKPBITOW pabodeit mamybe. XoTs Obl OAHO W3
TaKMX MECT JOJDKHO MpPeIycMaTpUBaTh BO3MOXHOCTh TOJBEACHHS MPECHON BOJIBI, W BCE IMO3UIUHU
JIOJKHBI TTO3BOJIATH MOABECTH diekTpuduecTBo (Puc. 6.11-6.13).

Puc. 6.11 Mopckue 20-¢hyToBble KOHTEHHEPHI, B KOTOPBIX pa3MellaeTcs HeoOXoauMasi
H3MEpUTEIbHAsl TEXHUKA HIIH CITyCKOIIOIbEMHBIE YCTPOHCTBA
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Puc. 6.12 Pa3sMemieHne MeXaHW3MOB H IIyJIbTa YIIPABJICHUS YCTPOHCTBA TIIyOOKOBOJHOTO

norpyxenust THITA Seaeye Jaguar

B KOHTEHHEpHOH mabopaTopuy, ¢ yd4eTOM TpeOOBaHUIt

MOPCKOTO peructpa. Bo3MokeH BapHaHT CTaI[IOHAPHOW YCTAaHOBKH OOOPYHOBaHHS B CYIOBBIX

IIOMCHICHUAX.

Puc.6.13 Ilpumep BHYTpPEHHETO HAIOJHEHHUS OIHOW
JTAHHOM KOHKPETHOM Clly4yae H3MEpSIOTCS Tak
XUMHUYECKOTO HalpaBieHus). Takas JiabopaTopus

HaJIMYUU CTAHMOHAPHOI'O CTOKA BOJABI HE HYXKIACTCH.

6.6 Kabenv — mpocoevie n1ededKku 011 HAyUHO20 000PYO06aAHUSA

13 COBPEMEHHBIX KOHTEHWHEPHBIX Jaboparopwii (B
Ha3bIBaEMbIE T€OTpPacCephl,
TpeOyeT MNOAKIIOYEHHS K JJIEKTPUYECTBY, HO B

naboparopus

Tadauua 6.1
Kabesab — TpocoBble HayuYHbIe Je0e KN
Tara, T | Mecto pa3menieHus HuameTtp Pa3peiBHOE EmMKkocTh Koi-Bo
Tpoca, MM| ycuime Tpoca, KH Oapabana, M
~30 | B otnensHOM
[IOMEIIEHUN HIKE ~20 ~180 9000 1
BEpXHEH nmanyOsl
~4 B oTnensHOM
MOMEIIEHUU HIDKE ~11 ~90 9 000 2
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BEpXHEH nmanyOsl

~4 | Ha OTKpBITOH YacTu ~11 ~90 9 000 1
BEpXHEH nmanyOsl

~4 | Ha OTKpBITOH YacTu ~11 ~90 9 000 1
nayyOsbl

Ha coBpeMeHHBIX HayYHO-HCCIIEIOBATEIILCKAX Cy/lax JeOeKH, Kak MPaBUiIo, HE pacrioiararoTcs Ha
OTKPBITHIX Maxy0ax, a pa3MenIaroTcsl B 3aKPHITHIX MMOMEIICHUSIX, OOBIYHO, B KOPMOBOM YacTH CyAHA O]
paboucii manxy0oit B ManHHOM oTaenenuu (Puc. 6.14-6.15).

Puc. 6.14 Pacnonoxenue nebenok noja paboyeil many0oit B kopMoBoii yactu cyaaa RV Pourquoipas
(MoKa3aHo B BHUJIE BBIPE3aHHOTO (pparMeHTa)

Puc. 6.15 Pacnonoxxenne nebemok nox padboueit
many0oii B KopMOBoii uactu cyaHa RV Pourquoipas

Bce nebenaxu MOMmKHBI IMETh BOBMOXKHOCTD MIX YIIPABJICHUS M3 €AWHOTO TIOCTa oreparopa JeOe/IoK.
C aToro e mocra ynpasJsitoTCsl OaJIKU M, BO3SMOXHO, KpaHbl. [ocT 1omkeH pacrnonaratbesi B 3aKpbITOM
MTOMEIICHUH, B MECTE, C KOTOPOI'0 XOPOIIO BHUIHO BCIO pabouyio manmy0y. Ha 3TOT mocT MOJKHBI OBITH
3aBeJICHbl KOHTPOJIbHBIC U H3MEPUTEIIbHBIE YKa3aTel! JeOeIoK (IUTMHA BBITPABICHHOTO TPOCA, CKOPOCTh
OITyCKaHUs WIH MOAbeMa, Harpy3Ka Ha Tpoc U T.1.). Ha 3TOT ke moCT BRIBOASTCS IMOKa3aHUs BHACOKaMeD,
HaNpaBICHHBIX Ha JieOenku. [Ipu BO3MOXXKHOCTH, YIOOHO WUMETh NYOIHMpYONIME APYTr JApyra TOCTHI
yIpaBieHus JiebeqKkaMu 1 OalkaMu.
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[ToMrMO 1LEHTPaJIbHOTO TIOCTa YHpaBieHUs JeOeakamMu HEOOXOAMMO HMETh BO3MOXHOCTb
MOJIKJII0YaeMOro, TPU HEOOXOJMMOCTH, JUCTAHIIMOHHOTO (WJIM HA JJIMHHOM KaOesie) MmyJibTa yIpaBJIeHUs
Kakou-1m00 yie0e kol 1 OaJIKOM, a Takyke KpaHOM. TaKoW JTUCTAaHIIMOHHBIN MYJIbT YIIPABICHUSI TTO3BOJISIET
OIepaTopy 3aHUMaTh HauboJiee BHITOAHYIO C TOYKH 3pEHHs 0030pa MO3UIMIO MPU CIOKHBIX OIeparusax
BXOJla YCTPOUCTB B BOJY, BBIXOJIa U3 BOJIbI, TEpEXBATOB Tpoca u T.1. (Puc.6.16)

Puc. 6.16 BrewHuii BUJ py4HOT0, NEPEHOCHOT0, TUCTAHIHOHHOTO (TIOKII0YaeTCs Yepe3
Ka0ellp) IMyJIbTa YIpaBIeHUS JIeOeIKOH WIIH KPaHOM

Bec onHoii Hepa3OoOpHOU eAWHHIBI HauOoJiee TSKEIOr0 HAydyHOTrO OOOpYIOBAaHHS Ha BO3IYyXeE,
BKJIIOYasi KOHTEHHephl ¢ Hay4HbIM OOOpYAOBaHHWEM, KOTOpPOE HEOOXOAMMO JOCTAaBIATH HAa BEPXHIOIO
naxy0y c¢ Oepera u mepeMmeniaTh Mo BepXHeW mamy0Oe, HE MPEBBIMIACT 7 TOHH. EcIM KOHTEHHEpHI
(ckmaackue W J1abOpaTOpHBIE) HYXKHO Ha Majayde TOJBKO YCTAaHOBHUTH B ONPEIEIECHHBIX MECTaX, TO
HayyHOE 00OpyaoBaHME (MTOABOIHBIC AlMapaThl Pa3IMYHBIX THIIOB U JP.) HEOOXOIUMO MEepeMeniaTh o
OTKPBITOM YacTH BEpXHEH MasyObl B 30HY JEUCTBHUS KOpPMOBOW [I-pambl MM TemecKOMMUecKo Oanku
YHHUBepcalibHOU Jabopatopun. MHOT/1a BO3HUKAET HEOOXOIUMOCTh IepeMeNIaTh 3TO e 000pyJOBaHUE K
TPY30BOMY YCTPOMCTBY YHUBEpCAILHOU JIa0OpaTOpHH WM BHYTpH caMmoi nabopatopuu. O6opynoBaHue
MOYTH TAKOTO e OOJIBIIOro Beca B 6 T HEOOXOJMMO OIyCKaTh uepe3 KopMoBylo II-pamy 1o riayOHHBI
6000 M mipu BostTHeHUH Mops 110 4 OamnoB. [lpeacramnsercs, 4TO rpy30MOILEMHOCTh KpaHOB B 20 TOHH
pelIaeT MepeurCcICHHBIE BBIIMIEC 33/Ja4d JJI CaMbIX TSDKEIBIX Ha BO3QyXe OOpas3ioB 00OpYIOBaHUS.
I'pyzonogbemMHOoCcTh B 15 TOHH Il TPY30BOTO YCTPOWCTBA YHUBEPCAJIBHON J1a0OpaTOPHH TOXKE
npeacrasisiercs goctarouHoi. ['py3onoasemuocts B 30T ams kopmoBoit II-pambl (mopTana), BEpOsTHO,
JOCTAaTOYHA.

Bomnpocel TONMIIMHBI CTATFHOTO TPOCa M TPY30MOIBEMHOCTH JIEOSAKH, HA KOTOPYIO OH HAMOTaH U
KOTOpasi pacrojiaraeTcsi BHYTPU CyJHA B TMOMEUICHHH JIe0eJO0K, BIOPSIMYIO 3aBUCAT OT PE3yJbTaTOB
pacuera Harpy3ok Ha cucTeMmy Jiebenka, Tpoc, kKopmoBas Il-pama, BomHeHue mopst 4 Oaia, Bec Ha
BOo3ayxe 6 ToHH. TouKHa CTaTbHOIrO Tpoca B 20 MM, TakXe MPEACTaBIACTCS JOCTATOYHOM.

Hayunoe oGopynoBaHue, BecOM Ha BO3/AyXe 0 3T, JOJDKHO OIYCKAThCS Yepe3 TENECKOMHUYECKYIO
0aJIKy yHUBEpCaIbHOH JIa0OpaTOPUH IPHU BOJHEHUU MOPS 10 4 0aslioB.

OTtHocuTeNnbHO OoJiee JIerkoe HaydHOe 000pyI0BaHKE, OMYCKaeMOe Yepe3 TEeNECKOMNYECKYI0 OanKy
MOKpO# J1aboparopuu, Ha Bo3ayxe He mpeBbimaeT Bec 1500kr. Mcxonas u3 3TOro, XapakTEpPUCTHKU IO
Ipy30I0IbEMHOCTH B 3T JUId KpaHa, Tesibdepa MOKpOil 1abOpaTOpUM U TEIECKOMMYECKOW OajKu s
OITyCKaHUsl OKeaHorpaduueckoro o0OpyAOBaHUS MPEACTaBISAIOTCS AOCTATOYHBIMU. ['py30MOABEMHOCTD
TEJIECKOMMMYECKOM Oanku u Tenbdepa B 3T, TaKKe Kak U JUaMeTp Tpoca (HE0OX0IUMO OTICPKHYTH, YTO
3TO Kabelb-TpoC) B 11 MM M3BECTHBI TaK)KE U3 OIIBITA.

XapaKTepUCTUKU MPEebHO OOJIBIIOro Beca Ha BO3AyXe Uil paboThl HayyHOU jiebenku Ha Oake u
oTHOcsMmelcs K Her [1-pame nim Tenmeckonuueckoi O6anku cienyeT oneHuTh kak 0.8T. B nneane, nomkaa
OBITH MPEAYCMOTpPEHA BO3MOXKHOCTh OIyCKaHUS MPHUOOPOB TAKOTO Beca HA BO3yX€ Ha IIYOUHBI 10 6 KM
MIPY BOJTHEHUH MOPs 10 6 OaiioB.

[To moBomy Hay4HBIX JeOETOK HEOOXOAMMO 3aMETUTh, YTO BCE OHU JOKHBI UMETh TOKOCHEMHUKH,
XOT, B 3aBUCHMOCTH OT XapakTepa KOHKPETHBIX paboT, Ha HUX OYyJeT MPUMEHSTHCS, B OJHHUX CIIydasXx,
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CTaJbHOM TpoC, B JApyrux Kabemb-Tpoc. Mcxoms U3 3TOro, HEOOXOOUMO TPOBECTH PacyeThl
XapaKTePUCTHK Je0EJ0K, TPOCOB, ISl CTAIBHBIX U I KaOENIb-TPOCOB, YUUTHIBASI IEPEUHUCIICHHBIC BBIIIIC
TpeOOBaHUs K BOJIHEHHIO MOPS U BeCy 000pYyJ0BaHMsI Ha BO3yXe€.

6.7 I'py3oevle nopmanvt, Kpan-6anku u Kpaml

Jns MHOTO(YHKITMOHAJIBHOTO CyJHA HaJW4Me XOTA OBl OJHOTO KpaHa Ha HEM O0e3yCIOBHO
HE00XO0AUMO IS TPOBEACHUSI MOPCKUX HAYYHBIX HccienoBanuil. Kpan momkeH nepeMerats Ha paboudune
MO3UIUH, T.e. Tyda, TI€ HX CMOTYT IOAXBATUTh HAy4yHbIe JEOEOKU, TSAKEIOe HCCIeA0BaTEIbCKOE
00opyZ0BaHuE, TTIaBHBIM 00pa3oM, re0JOrHUeCcKoe, pa3Ho0Opa3Hble KOpephl U JOHHBIE OypOBBIE CTAaHKH
BECOM JI0 7 TOHH. DTOT € KpaH JI0JDKEH MepeMenaTh Mo naiyoe KOHTeHHephl — CKIIaabl 000pYyA0BaHUS
WIN KOHTEHHEpHI-1abopaTopuu, UM KOHTeWHepbl — nebeaxu. Kpome Toro, ¢ moMompo KpaHa MOTYT
OCYIIECTBIISATHCA TepexBaThl Tpoca, npu mnoctaHoBke ABC. Takke KpaHbl, COBMECTHO C OallkaMu
HAyYHBIX JICOETOK, UCTIONB3YIOTCS IJIsi MAaHHUMYJISIUN C JUIMHHBIMH T€OJOTUYECKUMH HHCTPYMEHTaMHU.
Kpanpl Ha cygHe HEOOXOAMMOE YCJIOBHE MPOIYKTUBHOW MayOHOW paOOThL. Y IauyHOE PACTIONOKCHHE
KpaHOB NoKa3aHo Ha Puc. 6.17.

Puc.6.17 JIBa xpana Ha pasHbix nanybax smouckoro HUC Mirai

Tadnauua 6.2
I'py3oBbie mopTaibl, KPaH-0AJIKH U KPAHBI
HaszBanue Konunuect- | I'py3onons- Mecto pa3menieHus 1 30Ha
BO, €]I. €MHOCTb, T 00CTyKUBaHUS

Crnycko-nogAbeMHOE YCTPOICTBO B KOpME, B pailoHe KOPMOBOT'O

(optai) BeIcOTOM HEe MeHee 10 M 1 ~30 ciua, 00ecreurnBaeT OIMyCKaHNe

u mmpuHou He meHee S5 M (I1- 3a KOpMY

pama) i ONyCKaHUs

000pyZI0BaHUS BECOM Ha BO3yXE

noo6T

Teneckonuyeckas O6anka ais Pacnonaraercs BOIM3KM MOKpOA

OITyCKaHUsI HAYYHOTO 1 ~3 nabopartopuu .IlepexBaThiBaeT

000pyZI0BaHUS BECOM Ha BO3IyXE Hay4YHOe 000py/I0BaHHE,

nolsSt JIOCTaBJIIEMOE TPY30BBIM
YCTPOHCTBOM JIaDOpaTopuu Ha
nanyOy. BeiHOCHT 000pymOBaHme
3a 6OpT 111 IPOU3BOJICTBA
30HAUPOBAHUN TPOCAMHU
HaYYHBIX JIeOeI0K
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Teneckonuueckas Oanka s Pacnionaraercs s8onuszu

OITyCKaHMsI HAYYHOTO 1 ~6 YHUBEPCAIBHOU J1abopaTopuu
000pyIOBaHUS BECOM Ha BO3yXe (anrapa). [TepexBarbiBaeT
m03.0T Hay4YHOE 000pyI0BaHUE,

JOCTaBJIIEMOE TPY30BbIM
YCTPOHCTBOM J1abOpaTOpUM HA
nany0y. BeiHocuT 000pynoBanue
3a 0OpT JJIs1 TPOU3BOICTBA
30HIUPOBAHUN TPOCAMHU
Hay4YHBIX JIEOE0K (CM. TaKkKe
paszen |l Hacrosiero oruera)

[T-pama wnm Temeckonmuueckas BriHocut o0opynoBanue 3a 60opt
Oarka /s ONyCKaHHsI HAYIHOTO 1 1.6 JUTs1 IPOU3BO/ICTBA
000pyI0BaHUS BECOM Ha BO3IYyXE 30HAMPOBAHUN TPOCOM HAYUHOM
10 0.8 T. nebenku Ha O6ake (CM. TaKxKe
pasnen |l Hacrosimero oruera)
KopMmoBebie kpaHbl OO0ecrieunBaeT T0CTaBKY IPy30B
2 ~20 ¥ HAy4YHOT'O 000PYI0BAHHUS C

npuvaia Ha BEPXHIO Maityoy, B
npejaenax padoyeit maaryosl B
30HY JAEUCTBHS KpaH OaloK U
IPY30BbIX YCTPONCTB
nabopaTopuid, IeHCTBYET, IPH
HEOOXOIMMOCTH, ¢ OalKaMu
HaYYHBIX JIEOeI0K MOIeP>KUBAs
rabapuTHBIE YCTPOMCTBA MO
HY>KHBIMH YTJIaMHU.

Kpan-manunymnstop OGecneunBaet nanyoy ¢
1 ~3 NEPEKPBITUEM JEHCTBUSA
KOPMOBOT'O KpaHa

Tenwsdeps! nunm qpyrue rpy30Bbie
YCTPOWCTBA B MOKPOM 2 ~3u ~10
nabopaTopuu U B YHUBEPCAIbHOU
nmabopaTopun

TexHuueckre XapakTepUCTUKN KPaHOB U OaJlOK Hay4yHBIX JieOeJOK B TaOJMIle HACTOSILEro paszena
JaHbl OPUEHTHPOBOYHO, CO 3HAKOM «~». HeoOXoauMo NpOBECTH TOUYHBIE TEXHHUUYECKUE PacyeThl
YTOYHEHHS XapaKTEPUCTUK IPY30BBIX YCTPOUCTB U UX cocTaBa. [Ipu 3ToM HEOOXOAUMO UCXOAUTD U3 TOTO
¢axTa, yTO camoe OoJIbILIOE U TSDKENIOE B OAHON Hepa30OpHOH enquHMIIe HAyYHOE 000PYIOBaHUE BECUT Ha
BO3AyX€ 7T. DTO MOTPYKHOW, yMHpaBisieMbli IWCTAHIIMOHHO, MOJBOJHBIA ammapar, Wid MOABOJHAsS
OypoBasi yCTaHOBKa, WJIX MOJIBOJIHBINA OYpOBO# CTaHOK, I MUHUATIOpHAs OOMTaeMasi IOJJBOTHAS JIOJIKA.
Pa3zmepsl kopMoBOii [I-pambl MO3BOJSAIOT MOTPYX,aTh 3TH YCTPOMCTBA C KOPMBI, XOTS XapaKTEPUCTUKHU
ne0eaKr, C TPOCOM, TMPEANONOXKUTeNbHO, 20 MM, I TOTPYXKEHMH O3TUX YCTPOHCTB TpeOyroT
JOTIOJHUTENBHBIX PAaCUYe€TOB. DTH YCTPOMCTBA MOJHMMAIOTCA C NMPUYAIA HA OTKPBITYIO YacTh BEPXHEU
nanyOsl. [lepememiaiorcs KpaHoM B 30HY JeiicTBus KopMmoBoi Il-pambl W, mpu HEOOXOIUMOCTH,
Ipy30BOr0 YCTpOICTBa yHUBEpcalbHOU nabopartopuu. BypoBble MeXaHU3MBI XpaHITCS Ha OTKPBITHIX
YacTAX BEpXHEW MmaixyObl, a MOJBOIHBIC alnapaThl, C MTOMOILBIO TPY30BOI0 YCTPOUCTBA, Yepe3 KOPMOBBIE
pacmaimiHble BOpOTa, B YHUBepcalibHOM JaGoparopuu. I[lpm wu3MeHeHMM 3aad OSKCHEAMILIUH, 3TU
YCTPOMCTBA € CyJHA CTPYKAIOTCS U XpaHsITCs Ha Oepery.

Cnucok auTepaTtypsl k pazaeaam 6.1-6.7

1. TIlpaBuna knaccuuKanuu U MOCTpOiKU Mopckux cyaoB PC; 2003.
2. [IlpaBuna TexHHYECKOTO HAOJIOICHUS 32 TIOCTPOHKOM Cy/IOB M M3TOTOBJICHHUEM MaTEPHAIIOB U
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m3aenuid 11 cynos PC; 1998

3. IIpaBuna nmo o6opynoBaHHIO MOPCKUX cyn0B; 2004

4. IlpaBuna 1o rpy30mnobeMHBIM YCTPOMCTBAM MOPCKHUX cyn0B; 2004

5. IIpaBuna o rpy3oBoit Mmapke Mopckux cynos; 2003

6. MexnyHapoaHasi KOHBEHIIUS 110 OXpaHe dyenoBedeckon xu3au Ha mope, COJIAC-74, 2008

7. MexnayHapoHasi KOHBEHLHUS 110 TPEIOTBPAIIECHUIO 3arpsi3sHeHus ¢ cy10oB 1973 r., u3MeHenHas
[Tpotokomom 1978 r. k Heit MAPIIOJI 73/78 (Ilpunoxenus LII, 111, IV, V, VI) u uupkynspsr UMO;

8. MexayHapoaHas KOHBEHIIHS O Tpy/e B MOpCKoM cynoxoactse MOT-186;

9. MexnayHapoaHasi KOHBEHIIUS 110 0OMepy cynoB, 1969 r

10. MexayHapoaHBIN KOAEKC IO cracareabHbIM cpeactBam, 2000 r.

11. MexnayHapoHbII KOACKC IO CHCTeMaM MoKapHOo# 6e3omacHocTH, n3a. 2004 r.;

12. MexayHapoHbIe paBUIIa IPEIYIPEXKICHUS CTOJIKHOBEHHI Cy/10B B Mope 1972 1. ¢
JEHCTBYIOIMMU TONPaBKaMU, IPUMEHUMBIMH K TaHHOMY THILY CYJIOB;

13. KonBeHuus no 3amure MOpcKoit cpenbl bantuiickoro mops 1974 r. ¢ nonpaBkamu,

14. PJ1 31.81.01-87. TpeOoBaHus TEXHUKH O€30TIACHOCTH K MOPCKHUM CyJiaM ¢ u3BenieHussMu Ne2-95
ot 19.05.95 r. u Ne 3-96 ot 30 oktsa6ps 1996 r.

15. PJ1 31.60.14-81. HactaBnenue mo 60oproe 3a sxuBydects cyaHa (HBXKC). Cyna mopckue;

16. CanuTapHble npaBuiia st MOPCKUX cyoB Ne 2641-82, 1984 r.

17. PykoBOJCTBO IO OMpE/ICICHNUI0O MAHEBPEHHBIX XapaKTePUCTUK Cy0B, PC

18. Kopaekc mo 6e3onmacHocTH cyAoB crierHazHadeHus 2008r.

19.P/1 31.60.27-85 TpeboBanus K omepaTHBHON WHGOPMAIIMKM O HEMOTOIUIIEMOCTH MOPCKUX
CYXOTPY3HBIX CyZ0B, 1986 T

20.P/] 31.84.01-97 Enunblie mpaBwmiia 0€30MMacHOCTH TPy/a Ha BOJOJIA3HBIX padoTax, u3m. 1966 r

21.PJ] 31.81.01-87 TpeGoBanus TeXHUKU O€30MACHOCTH K OOIIEMY PACHOJIOKEHHIO, YCTPOICTBaM U
000pYyI0BaHHIO MOPCKHX CYJIOB» M M3BEIIeHHE 10 oxpaHe Tpyaa Ne3-95 ot 30.10.97 r.;

22.0CT 31-0013-96 Cuctema cranmaptoB 6e3omnacHoctu Tpyaa. Cyna mopckue. 1[BeTa curHanbHbIe
u 3Haku 6e3onacHocTH (T58 0012)

23.CanurapHsble npasuia 1 HOpMbI 2.1.8/2.2.4.1383-03. 'uruenndeckue TpeOOBaHUS K Pa3MELICHUIO
1 DKCIUTyaTalllK MEePEeAaonX paIHOTEXHUUECKUX 00bEKTOB;

24.Canurapuble npaBwia U HopMbl 2.2.4.1191-03. DnekTpoMarHuTHbIC MOJS B MPOU3BOACTBEHHBIX
YCIIOBUSIX;

25.CanuTapHbple MpaBWIa ¥ HOPMBI OXpaHbl MPUOPEKHBIX BOJ MOpPEH OT 3arps3HEHUS B MECTax
BOJIOMCIIOJIL30BaHus HaceneHus Ne 463-88;

26. CanuTapHble IpaBuiIa A MOPCKHX cynoB Ne 2461-82, 1984 r.;

27.YpoBHu 1ryma Ha Mmopckux cynax. CH 2.5.2.047-96

28.YpoBHu BubOpanuu Ha Mopckux cyaax. CH 2.5.2.048-96

29.Tpeb6oBanust OAT I'A — 90, pazpaborannsie OCHUUT A

30.006mue mpaBuia IIaBaHUs M CTOSHKU CYJOB B MOpCKHX noprax Poccuiickoit ®enepanuu 1 Ha
nmoaxonax K HuM, Ne9034, u3ma. 1993r.

31.I0paBuna  3amIUTHI oT CTaTHYECKOTO AJIEKTPHYECTBA HA  MOPCKHX cyzax,
1973r.

32. IIpuka3sl MunucrepcTBa 31paBooxpaneHus Ne205 ot 16.05.2003r. u Ne330 ot 12.01.1997r.

6.8 Hayunoe o6opyoosanue u ycmpoiicmea co8pemennbix
HayyHno-ucciredosamenvckux cyoos (HUC)

Hayunas anmapatypa coBpemennbix HUC moapasznensiercss Ha CTAlHOHAPHYI0, MOHTHUPYIOIIYIOCS
Ha CyJHE M BCEI/la HaXOJLIYIOCS HAa HEM, HE3aBUCHMO OT Y3KOCIELMAJIbHBIX II€JIeH 3KCHEAULIUU, U
LeJIeBY0, KOTOpas MOHTHPYETCS MW HCIOJIb3YETCS B 3aBUCHMOCTH OT CHELUAIM3ALUHA  KaXIOou
KOHKPETHOU JKCIIEIULIUH.

6.8.1 CranmoHapHbIE YX0J0THI

Ha cynHe pmomkHBl OBITh  YCTAHOBJIEHBI COBPEMEHHBIE 3XOJOTHI — HABUTAlMOHHBIA U
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UCCIIEI0BATEIBCKUE: MHOTOJIYU€BOM, TITy0O0KOBOAHBIN 1 napamerpuueckuit Tuna «[IAPACAYH/», a Tak
K€ IITaTHBIM OyKCHpYEeMBbIi THAPOIOKATOp OOKOBOrO 0030pa BBHICOKOTO Pa3pelIeHus] C CHHTE3UPYEeMOH
anepTypoil mnsi kaprorpadupoBanus aHa. llenmecooOpa3Ho MpeaycMOTPETh YCTAHOBKY Ha TMOCTOSHHOU
OCHOBE, C BpE3KOW B JHMILE CyJHA CIEAYIOLUX YCTPOMICTB HMCIONb3YIOIIUX aKyCTHUYECKUE CUTHAIbI -
HaBUTALMOHHOTO 3XO0JI0Ta, MHOTOJIy4eBOI'O 3X0J0Ta, JOHHOro mnpoduiorpada, CUCTEMbl MOABOIHOMN
HaBUTallUM, a Takke u3meputens reueHuil ADCP. YcraHoBKa epeuncieHHbIX YCTPONCTB IPOU3BOIUTCS
0€e3 CyIIeCTBEHHOI'O U3MEHEHHs OCaJKU Cy[qHa, T.e. 0e3 MPUMEHEHMsI TOH10J1, O0TeKaTeNeH, BbIBIKHBIX
kuned. Ilpumep Bpesku MJID B anuumie cyana npuseneH Ha Puc. 6.18. Vkazannas wopens MJID
IPEJCTABIACTCSA NPEANOYTUTEILHONW B CHITY CIEAYIOUINX IPUYHH.

1) VHukanbHas JeqoBas 3alluTa:

- JaHHAs1 TEXHOJIOTHSI ITO3BOJISIET N30€KaTh CIIOKHBIX KOPITYCHBIX Pa0dOT, YTO KPUTUYHO JJIS CyIHA
HaXOJIIErocs B OKCILTyaTaluy,

- TO3BOJISIET N30€XKAaTh YXYALICHHUS SKCIUTYaTallMOHHBIX TApaMETPOB 3X0JI0TA.

2) TexHONOTUsl «MYJIBTUIIMHI 00€CIeYnBacT OOJIBUIYIO IUIOTHOCTh JAaHHBIX, YTO B CBOIO OYepE/Ib
MO3BOJISICT BECTH paboTy Ha OOJIBIINX CKOPOCTSIX.

3) Tlo ymomyaHuto BCTpoeHa QyHKIMS JOHHOTO Ipoduorpada.

4) PeanbHbIi ONBIT paboThl B MUPOBOM OKEaHe.

i

il
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Puc.6.18 Tlpumep Bpesxku MJID ATLAS B nauiie cyaHa

B TocynapctBenHom peectpe Poccranmapra 3aperucTpupoBaH ITM(POBOM 3XO0JIOT KHUTAKWCKOTO
npousBojcTBa SOUTH SDE-28S (cBumerensctBo o peructparuu Ne56466). IIpuBenem ero kpaTkoe
OIHCaHHE.

Ixou0Tl HHppoBsie SOUTH SDE-28S

Ha3nauenue cpeacrsa uamepeHunii

Oxonots! mudpossie SOUTH SDE-28S (nanee - 3X0510ThI) IpeJHA3HAYCHBI JIs1 U3MEPEHUN TITyOHHbI
aKBAaTOPUN U PETUCTPALIMU MOJYYCHHBIX TaHHBIX Ha KUIKOKPUCTAJUIMYECKOM JIUCILIEE.

Onucanue cpeacTsa H3MepeHu

DXO0JIOT MPEACTABISIET COO0M TPOMBITINICHHBIN TPHUOOP C ITU(POBBIM BBIXOOM, BKIIOUYAIOIINN B ceOs
070K TpUEMO-TIEPEIAlONIer0 YCTPOHWCTBA C (YHKUMSAMHU aKyCTUYECKOTO 30HAMPOBAaHUS M OJOK
yhOpaBieHuss ¢  (QYHKUMSIMH ~ MHKPOIIPOLIECCOPHOTO  BBIYUCIMUTEIBHOTO,  3allOMHUHAIOLIETO U
PErUCTpUpYIOLIErOo  ycTpoWcrBa.  biok  mpuéMo-mepenaromero  yCTpOMCTBa  COCTOMT W3
MbE30AJIEKTPUYECKOT0 Mpeodpa3oBaTess U COCIUHUTENBHOIO Kalensl, 3aKaHYMBAIOIIETOCS Pa3beMOM.
[Tbe30kepamuka mpeoOpa3oBaTesiss YCTAaHOBJIEHA B TIEPMETHYHOM KOPITYCE, BBIIOJHEHHOM U3
(GbopMOBaHHOW pPE3WHBI WM HEpXKABEIOMIEH CTald U HMMEET YPETaHOBOE MOKPHITHE, Yepe3 KOTOpoe
U3IYYaloTCsd W TNPUHUMAIOTCS yJIbTPA3BYKOBBIE CHTHANIBL. OXOJIOT paboTaeT MoJ YIpaBICHUEM
BCTPOCHHOW omeparmoHHOW cucteMbl WinXP, MOJTHOCTBIO COBMECTUMOHN C OMEPAIIMOHHOW CHCTEMOM
Windows, 4TO MO3BOJSET MOJKIIOUUTH BBIXOJ NMpHOOpa K CTaHAAPTHOMY HOYTOYKY. DXOJIOT MOXKET
TaKKe MojAkiIovarbes K npueMHuky GPS mns ompenenenusi KOOpAMHAT 30HBI U3MEPEHUS, KPOME TOTO,
MOJKET UCIOJIB30BAThCS TS IOCTPOCHUS KapT MPHU TUAPOrpadhuIeckoil CheMKe JTHA.

Dx050T 00beauHsACT QYHKIIMH U3MEPEHHS, rpadUueCcKOr HaBUTAIIMU JAHHBIX TO3UIIMOHUPOBAHUS H
MOJTy4YeHHUS JaHHBIX O TITyOMHE aKBaTOPHIA.

[IpuHnun onpeneneHus riayOMHBI OCHOBAH HAa U3MEPEHUU BPEMEHHOI'O UHTEpBaJIa MEXAY MOMEHTOM
U3Iy4YeHHUsl peoOpa3oBaTesieM 30HIMPYIOIIEr0 aKyCTHYECKOr0 UMITYJIbCa B HANPABICHUU TOBEPXHOCTH
JTHA 1 MOMEHTOM IpHeMa OTPaXEHHOIO OT JTHA 3XOCHUTHAJIA.

I'my6una Hl,m, mox paboueil MOBEpXHOCTHIO NPUEMO-TIEPEAAONIETO YCTPOHCTBA OIpEaeNsIeTcs
9XO0JIOTOM B COOTBETCTBUHU ¢ (hopmyJIoit 1:

HI=Vt/2,Mm, 1)

rae V — cpenHsisi o rryOnHe CKOPOCTh 3BYKa, M/C;

t — m3MepsieMoe 3X0JI0TOM BpeMs TIPOXOXKACHUS CUTHANIA OT pabodeil MOBEPXHOCTH Mpeodpa3oBaTens
JIO THa U 0OpaTHO, C.

['myOuHa OT MOBEpXHOCTH BOABI H, M, ompenensieTcst 3X0JI0TOM C Y4ETOM BBOJMMOM OIMEPaToOpoM
3arnyOneHus paboueii TOBEpXHOCTH IIpreMo-Tiepeaaroniero ycrpoiicraa (h) mo dhopmyse 2:
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H=HI +h, m. )

JUis BBIYMCIIEHUS TEKYILIETO 3HA4YEHMs] CKOPOCTH 3BYKa MHCIIOJIB3YETCS OIyCKaeMblii B BOJy 3a-
MepHBIN 30H7. [locie BRIYMCICHUST pacueTHON BEIMYMHBI OHA BBOAUTCS B OJIOK ympaBieHus. B cimydae
HCIIOJIb30BaHUs JJIsl pacyeTa CKOPOCTH 3BYKA JAHHBIX O TEMIIEPAType U COJEHOCTU BOJIbl, OHU BBOASTCS
HEMOCPEACTBEHHO B OJIOK yNpaBieHMs AJI BBIYMCIEHUS CKOPOCTU 3ByKa MO CHENHAIbHOM Mporpamme.
OOmwmii BUA COCTaBHBIX yacTed dxosoTa mpezcrasieH Ha Puc.6.19 u 6.20. Mecra niaoMOupoBaHus OT
HECaHKLMOHUPOBAHHOTO OCTYTA U pa3MeIIeHUs 3HaKa YTBEP:KIeHUs TUIMa puBeeHsl Ha Puc. 6.19.

MecTo HaHeceHusa
3HaKa yTBEpPXKAeHMA
TMna

MecTto nnombupoBaHus
OT HECAaHKLMOHMPOBAHHOIO
gocTyna

Puc. 6.19 bnok ynpasnenus

Puc.6.20 brok nmpuémo-niepeqaromero ycTpoucTsa

IIporpammHoOe obecnieyeHue

Berpoennoe nporpammuoe obecnieuenue (I10) sxonora npeacraneHo mporpammamu EchoSounder
SDE-28S um Power Nav, o0ecnedywBalomuMH H3MEPEHHUE, 3aIlMCh, BOCIPOU3BEJCHHWE W XpaHEHUE
MOJyYeHHON MH(pOpMaluu. YPOBEHb 3alUThl MPOTPAMMHOIO 00eCredeHusi OT HENMpeJHAMEPEHHBIX U
MpeTHAMEPEHHBIX U3MEHEHU cOOTBETCTBYET ypoBHIO "A" mo MU 3286-2010. Orpanndenue gocrymna K
MeTpoJyioruuecku 3Haunmon dactu 1O obecrieunBaeTcsi yCTaHOBKOW ammapaTHOrO KIHOYa 3aIlWTHI,
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HNCKIIOYarIIMM BO3MOXHOCTH HCC&HKHHOHHpOBaHHOﬁ MOI[I/I(I)I/IKaI_II/II/I, 3arpys3Ku, CYUTBIBAHHUA U3 IMMaAMATU
CH, ynaneHuss WIU MHBIX IPEAHAMEPEHHBIX M HEIPEIHAMEPEHHBIX W3MEHEHHMH, KOTOpBIE MOTYT
MPUBECTH K HCKKEHUSM PE3yJNbTaToB u3MepeHuit. Mnentudukanmonnsie nanapie [10 mpuBeneHbl B

Tabauue 6.3.

Tao6aumna 6.3

HanmenoBanue| Mnentudukanuonnoe | Homep Bepcuu 10, | udposoit | AAroput™ BBIYUCICHUS

1o HaumeHoBanue [10 HE HUXKE uneHtudurarop 1 poBoro
1o unentudukaropa 10
EchoSounder  |South SDE-28S V3.2.6 HET HET
SDE-28S
Power Nav Power Nav \VV2013.05.24 HET HET
MeTtpoaornyeckne 1 TeXHHYeCKHe XapaKTePUCTUKH
Pabouast qactoTa M3mydeHHS, KI T . . . . . oot e 200 £1
MomHOCTb U3JIydaeMoro UMITyJbca, BT. ... ... oo oo 500 + 50.
[[IuprHa quarpaMMbl HAITPABIACHHOCTH, HE OOJICE. . . . o o v ottt et et et vreeiie e e e e e e e e 7°.
Jlnana3zoH u3MepeHui TIIyOUHbI TPU KOAPPHUIUEHTE OTPAKEHHUS OT JTHA
WJTM HEOTHOPOIHOCTEN Ha THe 6ommee 0,81 M. . ... .. .. . ot 0,3 mo 300.

[Ipenensl qomyckaeMoii abCONIOTHOM MOTPEUTHOCTH U3MEPEHU I

TITYOHHBI, M .« v v vt v e e e e et e e e e e e e et e e e e et et e

rne H — 3HaueHne u3MepeHHoM IiTyOrHBI, M.

....%(0,01 +0,001-H),

Hutepdeiic BBoma - BeIBOAA naHHbIX: 2 opta COM, 2 nopta USB, onun uaTepdeiic VGA.

[TapameTpsl 371€KTPONUTAHUS:

- HaIIpsDKEHHE MTOCTOSTHHOTO TOKa, B .. .. ... .o o
- yepe3 agantep 15 B oT HanpskeHus nepeMeHHoro Toka yactoroit 50 I'n, B
[ToTpebnsiemast MOIITHOCTB, BT, HE GOMee . . ... ... ... ...,

Macca, kr, He OoJiee:

- 0JIOKA MPUEMO-TIEPETAIOIIETO YCTPOMCTBA . . o v v v ov e e e e e ee e
- OJTOKA YIIPABIICHUS - « « . e v ev et et et et et e ettt e e e et e e e e e

["abapuTHbIe pa3mMepsl (VIMHA X MIUPUHA X BBICOTA), MM, He Oosee:

- 6JI0Ka IPUEMHO-TIEPEJAIOIIETO YCTPOMCTBA. .« .« ¢ v v ot e e e e e e
- OJIOKA YIIPABITCHHMS « « « v v v e e e e e e et et e e e et et e e
JITHMHA TUHUM CBSA3U, M, HE OOJIEE . . . . ot vttt et e e e e

PaGouue ycnoBust npuMeHEeHUS:

........... ot 9 o 15;
............ 220 + 22.

....... 250 x 125 x 45;
...... 340 x 150 x 280.

= PAOOYAST CPEMA . « . v v v ettt et e e e e e MOpCKasl UM IPecHas BOJa;

- TAATTa30H CKOPOCTHU 3BYKA, M/C . o oot v et ee et eee e e e ee
- TeMrieparypa padoden Cpelibl, °C. . ... ... e e
- TeMIIepaTypa okpyxaromeu cpeabL’C .. ... ..ot

3Hak yTBep:KIeHHus THIIA

...... ot 1300 no 1700;

.e....0T1 1040;

ot munyc 30 o mroc 60.

3HaK HAHOCUTCS Ha TaOJIMYKy, PACIOJOKEHHYIO HAa KOpIyce OJIoKa YIpaBJICHUS, CIIOCOOOM Jia3epHOM
TPaBUPOBKH, Ha TUTYIbHBIN JucT macrnopta SDE-28S I1C tunmorpadckum cmoco6oM B JIEBOM BEPXHEM

yriy.
KoMmnieKTHOCTH cpecTBa U3MepeHunil
KomruiekTHOCTB 9X0510Ta puBeeHa B Tabnuie 6.4.

Taoauna 6.4

KommiekTHoCTh
Konu-
HaumenoBanue Monens [Ipumeuanne
YeCTBO
brok ynpasienus SDE-28S 1
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bnok npuemo-nepenaroniero 1
yCcTpoiicTBa
Tpancno3unoHHas ornopa
npeobpazoBaTens

KabGenp nepenaun JaHHbIX
Kabenn BHEITHETO NICTOYHUKA
U TaHUSI

CereBoil ananrep

Kabenp BHENIHEro HCTOYHUKA W2J20

nutanusa 12 B

EchoSounder SDE-
o 285
11O ga CD Power Nav

USB nuck

CranpaptHas, 2m

R PR -

Berpoennoe

Jyonupytomue
JTAHHBIC

SmmMK IS KHCTPYMEHTOB
PyKkoBOACTBO 110 3KCIUTyaTaIluu SDE-28S PO

[Tacmiopt SDE-28S T1C
MeTtonvka moBepKu SDE-28S MI1

T N N I e

IMoBepka

IToBepka ocymectBisiercss mo ngokymeHty SDE-28S MII «MHcTpyKiusa. Oxoi0Tel 1u(poBbIe
SOUTH SDE-28S. Meroanka TOBEpPKH», YTBEPKIEHHOMY II€PBBIM 3aMECTHUTENIEM TE€HEPaIbHOTO
IMpEKTOpa- 3aMmecTuteneM 1o HaydHoit padbore ®I'YII «BHUNDTPU» 14.04.2014 r.

OcHOBHBIE Cpe/ICTBA MOBEPKH:

- pyserka udmepurenbHas merauinueckass P10H2K nmo I'OCT 7502-98, ninuna 10 M, ki1ace TOUHOCTH
1

- TEPMOMETP PTYTHBIN cTeKiIsHHBINA nadopaTopubiil TJI-4 (I'P Ne 303-91), nuanazon usmepenuii (0 -
50) °C, mpenensl JoIycKaeMoi abCOMIOTHOM MOrpenIHOCTH u3Mepenuit remmnepatypsl £0,1 °C.

CeneHusi 0 MeTOAUKAX (MeTOXaX) U3MEpPEeHH I

CBezneHus 0 MeTOAMKaxX (METOJaX) U3MEpPEHH yKa3aHbl B TOKyMeHTe «2xonoT uudposoir SOUTH
SDE-28S. PykoBoICTBO 110 3KCILTyaTallum».

HopmaTuBHbIe M TeXHHMYeCKHe JOKYMEHTBI, YCTAHABJIMBAKOIIMEe TpPeOOBaHUS K 3X0J10TaM
uudposbim SOUTH SDE-28S

Texunyeckas nokymenranus pupmbl South Surveying & Maping Instrument Co.

PexoMengaunu mo o006jacTsM NpPHMEHeHMsT B c(epe rocyIapCcTBEHHOr0 PperyJupoBaHMS,
o0ecrieyeHUs1 eIMHCTBA U3MePEeHU

Ocy1iecTBieHUuEe JESATEIBHOCTH B OOJIACTH THUIPOMETEOPOJIOTHH, MOHUTOPUHIA COCTOSHUS H
3arpsi3HEHUsT OKPY’KAloIle cpenbl B COOTBETCTBUMU ¢ IL.I. 24, 29 mpukaza Ne 424 or 07.12.2012 r.
MuHucTepcTBa IPUPOIHBIX PECYPCOB U dKonoruu PO.

HN3roroBuTe b

dupma South Surveying & Mapping Instrument Co., Ltd, KHP.

Anpec: 2/F, Surveying Building (He Tian Building), NO.26, Ke Yun Road,
Guangzhou 510665, China.

Ten: +86-20-23380888, +86-20-85524990.

dakc: +86-20-85524889, +86-20-85529089.

E-mail: southruoffice@gmail.com

Jlnst cBelleHHsI TIPUBEJIEM THUIIBI 3XOJIOTOB (OT€UECTBEHHBIX U 3apYyOEKHBIX ), YTBEPKICHHBIX

Poccrangaptom.
Ceenenust 00 yTBepKIeHHBIX PoccTaHIapTOM THITaX 3XO0JIOTOB.
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Howmep B CpoOK CBUETEILCTBA

Hanmenosanue CU O6o03naueHue tuna CU W3rotoButens -
rocpeectpe VTN 3aBOJICKOH HOMEp
59843-15 DX0J0THI Kpucram-40BIT HIIK "Yaiika", r.HoBocubupck 06.02.2020
) } ®Dupma "South Surveying & Mapping Instrument
58191-14 DX050THI HU(PPOBHIE SOUTH SDE-28S Co., Ltd.", Kuraii 20.08.2019
23627-02 OX0I0THI Kpucramn-40B HIIK "Yaiixa", r.HoBocubupck 01.05.2013
16867-97 Y poBHEMEPBI-9XOIOTHI HT-68 Gupma "Zullig", Lseiinapus 01.01.2003
DXOMOTHL VIIBTDA3BYKOBEIC OKb BHUUI uapoTeXHUKU U MENTUOpPALUH C
13351-92 elf;; uy pHe YK OP-1 OIBITHBIM POU3BOJCTBOM, *)
P pHpyromt r.JIMuTpoB
IXONOTH VIIbTHAZBYKOBBIE OKb BHUUT uapOTeXHUKU U MEIHUOPALIH C
13350-92 OIIOTHI YABTDA3BYK B3 OIBITHBIM POU3BOJCTBOM, *)
3aIIOMUHAIOIIHE
r.JIMuTpoB
IXONOTH VIIbTDAZBYKOBBIE OKb BHUUT uapoTeXHUKU U MEIUOPALIH C
13349-92 YIBTPA3BYI BOL-1 "Hentyn" OIIBITHBIM IIPOM3BOJICTBOM, *)
ManorabapuTHbIe
r.JIMuTpoB
11434-88 OX0710TH! ManorabapuTHBIE OI1-250T 1O "Asporeonpubop”, Ykpauna, r.Bunauma *)

1O "CeBepo-3anannas Asporeoaesus”, r.C.-

11434-88 OX0710THI MasorabapuTHBIE OIl-250T
IerepOypr

)

DXO0JIOTBl PErHCTPATOPBI
9217-83 MajorabapuTHbIe I1O "Asporeonpubop", Ykpauna, r.Bunnuma *)
ABTOMATH3UPOBAHHBIC

6.8.2.T'unponokaropsl U rnpoduiiorpadsl

B TocymapctBennom peectpe Poccuiickorn @enepanuu 3aperucTpUpPOBaHbl  JOILUIEPOBCKUE
aKycTudeckue npoduiorpadsl, mpegHa3Hau€HHbIE A7 MOCTPOEHUS NpOouMiIs JOHHOW MOBEPXHOCTH U
M3MEPEHUH B peallbHOM MaciuTabe BPEeMEHU THIPOJIOTUYECKH XapakTepucTuk. KpaTkoe ommcaHue 3Ton
annaparypsl.

ITox HomepoM 35493 3aperucTpupoBaH aKyCTHUECKUH JOIIEPOBCKUIA mpoduiorpad, BeITyCKaeMbIii
¢upmoit  Teledyne RD Instruments u mox HomepoMm 57807 B TocymapTBEeHHOM peecTpe
3aperucTpupoBansl Moaudukanuu npoduinorpada, Beiyckaembie Gupmoii «SonTek/Xylem Inc.»

[Tpodunorpadsr akycrudeckue gomiepoBckue, Moaudpukaimu WHRZ 1200 (WH Rio Grande 1200
kHz DR ADCP), SPADCP (Stream Pro with Pocket PC) 1 WHR 600 (WH Rio Grande 600 kHz DR
ADCP).

Ha3sna4yenue cpeacrBsa usMepeHHUi

[Tpodunorpads akyctuueckue pormeposckue WHRZ 1200 (WH Rio Grande 1200 kHz DRADCP),
SPADCP (Stream Pro with Pocket PC) u WHR 600 (WH Rio Grande 600 kHz DR ADCP) (manee —
npoduiorpadsl) TpeaHa3HAYCHBI I MOCTPOEHUS TPOdHIIT JOHHOW TMOBEPXHOCTH M U3MEpe- HHUMl B
pearbHOM MaclTabe BPEMEHU TUAPOJIOTHYECKUX XapaKTEPUCTHK BOJHBIX OOBEKTOB NMPH WHKE- HEPHBIX
Y HaYYHBIX MCCIEJOBAHUSAX.

Onucanue cpeacTsa u3MepeHui

[Ipodunorpadsr  akycTHUEeCKHE  JOIJICPOBCKHE  TPEIACTABISIOT  COO0OM  OECKOHTAaKTHBIC
YIABTPa3BYKOBBIE TOCTPOUTETH MPO(GWIs JOHHOW MOBEPXHOCTH, HM3MEPUTENH TIYOMHBI M CKOPOCTHU
BOJIHOT'O MTOTOKA.

KonctpyktuBHo mnpodunorpadgsl COCTOAT U3 HM3MEPUTENLHOTO JaTyhKa, 3JIEKTPOHHOrO OJIoKa
yopasieHus, Bkirodaromero Bluetooth wmaHTEepdeiic st CBA3M ¢ BHENIHUMHU YCTPOHMCTBAMH, OTCEK
ABTOHOMHOTO JJIEKTPONHUTAHUS W IPOrPaMMHO-MAaTEMaTHYecKoro obOecredeHus s o0paboTKu
pe3yJbTaToB HM3MEpeHWd. B Kopmyce HW3MEpUTENbHOTO JaTyhKa pa3MElIeH YJbTPa3BYKOBOM
YeTHIPEXTYUeBOM M3JIydaTellb W NPUEMHHK OTPaXEHHOTO CHUTHaja. OJIEKTPOHHBI OJOK U
W3MEPUTENNbHBIM JAaTYMK YCTAHOBJIEHBI Ha IJIABCPEACTBO (IUIOTHMK) Ui CKAaHMPOBAHUS MCCIETLyEeMBIX
BOJIHBIX OOBEKTOB. YIIbTPa3BYKOBOW CHUTHAJ, OTPAXXasCh OT M3MEPSEMON MOBEPXHOCTH, (UKCHUPYETCS
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JTaTYUKOM U OIIM(POBBIBACTCS € MMOMOIIBIO MPOrPaMMHOr0 o0ecrieueHust B MaccuB Touek. Ha ocHoBaHuun
MOJIYYCHHBIX JAaHHBIX IO 3aJIepXKKe OTPaXEHHOTO CUTHAJa BBIUMCIISAETCS IIyOWHA B JIOKAJLHOU TOYKE U
0 pe3y/bTaTaM MaTeMATUYECKOT0 aHaIu3a CTPOUTCA NPOQUIIb UCCIENyeMOM TOHHOM MOBEPXHOCTH.

[Tonneprxkka pabOTHI aKYCTHUECKOTO JOIIEPOBCKOT0 Mpoduiorpada ocymecTBIsSeTCs IPOrpaMMHbBIM
obecnieyenueM Stream Pro, koTopoe Mmo3BoJsieTcs MPOBOAUTh KOMIUIEKC padoT 1o HacTpoiike mpuodopa,
CKaHMPOBAHHUIO UCCIIEAYEMOM TTOBEPXHOCTH M Mepejaue TaHHBIX BO BHEIIHUE YCTpoiicTBa. Takxke TaHHOE
MporpaMMHOE 00ecIiedeHNE MO3BOJISIET TPOU3BOAUTH CAMOKATMOPOBKY ITpHOOpA.

B cocraB nporpammHoro oGecrneuenust Stream Pro Bxomsr Taxke nmporpammbl RDI Tools 1 Win
River II, ciocoOHbIE MMIIOPTUPOBATh JAaHHBIE C PA3JIUYHBIX W3MEPUTENBHBIX CHUCTEM U MPOU3BOAUTH
MOCTPOCHHE MOJIMTOHAJIBHBIX M CIIOKHBIX KPUBOJIMHEHHBIX MPOMUIBHBIX TOBEPXHOCTEH, MPUTOAHBIX IS
Pa3IUYHBIX WH)KEHEPHBIX MPHIIOKEHHH.

[Tpodunorpads! akycTHuecKue JOIIEPOBCKHUE BBITyCKatoTcs B TpEX Moaudukamusax - WHRZ 1200
(WH Rio Grande 1200 kHz DRADCP), SPADCP (Stream Pro with Pocket PC) u WHR 600 (WH Rio
Grande 600 kHz DR ADCP), ortnuuaromuecsi AMana3oHOM H3MEpEHUi, OCHOBHOM IOIyCKaeMo# Mo-
I'PEIIHOCTBIO, CEPBUCHBIMH (DYHKIUSAMH, KOMIUIEKTAllUEN 1 OMLUAMU.

Puc.6.21 O6umit Bun npodurorpadoB akyCTHIECKUAX JOTIEPOBCKUX.

IIporpammHoe obecnieyeHue

[Tpodunorpadsr akycTudeckue IOIJIEPOBCKHE HMMEIOT MporpaMMHoe obOecrieueHue «StreamPro»,
KoTopoe cocTtouT u3 BcrpoeHHoro IIO «Sensor» u aBroHomHoro IIO «StreamPro» u saBasercs
MOJTHOCTBIO METPOJIOTHUYecKH 3HauuMbIM. Betpoennoe I1O «Sensor» orBedaer 3a c6op, oOpabOTKy U
OTIpAaBJICHHUE JaHHBIX OT JIEKTPOHHOTO OJIOKA YIPABICHHUS.

Aptonomaoe IIO «StreamPro» oOecrmeunBaeT mnpuéM HaHHBIX, WX OTOOpaKEHWE, aHAIU3,
apXMBHPOBAHUE PE3yJIbTATOB U3MEPEHUI, IPOBEPKY COCTOSHUS U HACTPOUKY npoduiorpados.
Taoauna 6.6
NnenTuduKanuoOHHbIE JaHHbIEC IPOrPAMMHOI0 o0ecreYeHusl.

HaumenoBanue | Wnpentuduxanm- Howmep Bepcun Hudposoit uneHTH- ANTOpUTM BBIYHC-
MIPOTrPaMMHOTO OHHOE HauMeHO- | (uneHTH(uKanu- | QukaTop mporpamm- | JeHHS HUPPOBOTO
oOecrieueHust BaHME IPOTrpaMM- | OHHBIH HOMED) HOTO 0oOecreueHHs uAeHTUUKATOpA

HOTro oOecrieue- HUSA| TMPOrpaMMHOrO | (KOHTPOJIbHAS CyMMa IPOTPaMMHOTO
obecrieyeHust UCTIOJIHSEMOT0 KOJ1a) obecrieyeHust

«Sensor» «sensor.hex» 3.1 9A3D9D68 CRC32
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«StreamPro»

«streampro.exe»

4.0.2

5B3736A6

CRC32

YpoBeHb 3alIUTHl MPOrPAaMMHOTO OOecreueHUs OT HENpPeAHAMEPEHHBIX W TMPeAHAMEPEHHBIX

Biusaue mporpammHOro

XapaKTEPUCTHK.

MeTponornquKne N TEXHUICCKHEC XaPAKTCPUCTUKHA

Y4TEHO

M3MEHEHU COOTBETCTBYET ypoBHIO «C» mo MU 3286-2010.
obecrnieueHus

pu

HOPMHPOBAaHUHU

MCTPOJIOTHYCCKUX

Taoauna 6.7

HaunmenoBanue napamerpa,
€AVHULA U3MEPEHUN

3HaueHue napameTpa

Jwnamna3oH u3MepeHuil ypoBHsI
BOIBI, M

SPADCP  (Stream
Pro with Pocket PC)

WHRZ1200(WH Rio
Grande 1200 kHz

WHR 600(WH Rio
Grande 600 kHz DR

DRADCP) ADCP)

ot 0,15 mo 4 ot 0,3 mo 21 ot 0,7 mo 75
[Ipenensr nomyckaeMom
OTHOCUTENbHOMN MOTPEIIHOCTH +0,5 + 0,25 +0,1
M3MEPEHUIN YPOBHS BOABL, %
Jnamna3oH u3MepeHuit 010,03 105 010,03 105 010,03 105
CKOpOCTH TOTOKa, M/C
[Ipenensr nomyckaeMoun
OTHOCHUTEIILHOH MOTPEIIHOCTH 5 5 5
M3MEPEHUIN CKOPOCTHU MTOTOKA, %o
KonnuecTBo Touek orcuéra s
MOCTPOCHHUSI MPOQUIIS JOHHOM Ot 1 o 20 Ot 1 no 128 Ot 1 no 128
MOBEPXHOCTH, IIIT.
CxopocTs niepenauu
uHpopmanuu, OuT/c 115200 115200 115200
Pabouas yactora, MI'1 2,0 1,2 0,6
UYwucno mydeit natyvka, IiT. 4 4 4
Yron B3auMHOW pacxoAUMOCTH
JTydel JaTyuka, rpamyc 20 20 20
Pa3pemaromias cnocoOHOCTh
JaT4yrKa, Tpaayc 0,01 0,01 0,01

["abapuTHbIE pa3mMepsl, MM
DNEeKTPOHHOTO OJIOKA:
-JJIMHA, 200 200 200
-IIUpUHA, 150 150 150
-BBICOTA 100 100 100
JlaTyuka:
-ZIMAMETD, 35 35 35
-UIMHA 150 150 150
[TnoTa, qnuHa 1300 1300 1300
Macca, BKIIro4as 1miorT,
AJIEKTPOHHBIN OJIOK, TAaTYNK U 6 12 12

KOMIUIEKT OaTapeil muTaHus,
He 0oJiee, KT

JnanaszoH paboyux Temmeparyp
naTtuuka, °C

oT MuHyc 4 1o 40

132




3HaK yTBep:KIeHHs THIIA

3HaK HAHOCHUTCS Ha CIENUalbHYI0 Tabmuuky Ha JurneBod mnaHenn CU meromom Hakieiku, Ha
TUTYJIBHBIA TUCT PYKOBOJICTBA IO KCIUTYaTAIlMH TUTIOTPAGCKUM METOIOM.

KoMmmniieKTHOCTH cpeacTBa U3MepeHu i

B KOMITIIEKT TOCTaBKH BXOJISIT:

- [Ipodunorpad akycTuyeckuii 1OMICPOBCKUi 1 mIT.

- JlaTunk u3meputTenbHbId 1 mr.

- biok snexTpoHHbIi 1 mT.

- Habop coenmauTenbHbBIX Kabenel | KOMITIeKT

- [ImaBcpencTBo (MI0THK) 1 mT.

- PykoBojicTBO 10 3KCIUTyaTanuu 1 sk3.

- Meroauka nmoBepku 1 7k3.

- UemomaH Juist XpaHEHUS U TPAHCIIOPTUPOBaHUs mpubopa 1 7k3.

IloBepka

[MoBepka ocymectBisercs 1o jgokymernty MIT  40754-09 «lIpodunorpadsl aKycTuueckue
norteposckue, moaudukammu - WHRZ 1200 (WH Rio Grande 1200 kHz DR ADCP), SPADCP (Stream
Pro with Pocket PC) 1 WHR 600 (WH Rio Grande 600 kHz DR ADCP). Metoauka MOBEpKH»,
yrBepxkaenHomy 'l CU

OI'VII « BHUUMC» B mae 2009 ropa.

[lepeueHs 3TaIOHOB, HEOOXOAUMBIX TSl TIOBEPKU:

1. Pabouue stanonst 2-oro paspsaa no 'OCT P 8.763-2011.

2. Pynetku meramnmueckue n3mepurenbubie mo 'OCT 7502-98.

3. DTaloHHbIE TUPOIMHAMUYECKHE U3MEPUTENIbHBIE YCTAHOBKH, TUATIa30H U3MEPEHUIN CKOPO-

ctu motoka ot 0,03 1o 5,0 m/c, morpemHocTh + 0,5 %.

CBenenusi 0 MeTOAMKAX (MeTOAAX) U3MEPeHM it
HpI/IBe,Z[eHBI B pyKOBO,Z[CTBe 10 E)KCH.HyaTaI_[I/II/I.

HopMmaTuBHbIe U TeXHHYeCKHEe JOKYMEHTbI, YCTAHABJIUBAKOIIHNE TpeOboBaHus K npoduiorpagam
aKyCTHYECKHM JIoIiepoBckuM, moaudukanun - WHRZ 1200 (WH Rio Grande 1200 kHz DR
ADCP), SPADCP (Stream Pro with Pocket PC) u WHR 600 (WH Rio Grande 600 kHz DR ADCP)

1. TOCT P 8.763-2011 I'CH. IN'ocynapcTBeHHasi MOBEpOYHAsi cXeMa ISl CPEICTB U3MEPEHUM JJIMHBI B
nuamasone ot 1-10-9 no 50 M u myuH BoJiH B nuamna3one ot 0,2 10 50 Mxm.

2. TOCT 8.477-82 TI'ocymapcTBeHHasl cucTeMa oOeclieueHusl eIMHCTBAa U3MepeHuid. ['ocynapcTBeHHas
IIOBEPOYHAs CXeMa Il CPEACTB U3MEPEHUM YPOBHS KUIAKOCTH.

3. TOCT 8.486-83 I'ocynapcTBeHHas cuctemMa oOecredeHusl eIuHCTBa u3MepeHuid. ['ocyaapcTBeHHBIM
CHCHH&HBHBIﬁ 9TAJIOH U roCyJapCTBCHHAA MMOBCPOUHAA CXCMa AJid CPCIACTB H3MepeHHﬁ CKOPOCTHU BOJAHOTO
notoka B guana3oHe ot 0,005 mo 25 m/c.

4. TexHuueckasi JOKYMEHTAIs (pUPMBI-U3TOTOBUTEIIS.

Pexomenganum mno o0jacTH nNpuMeHeHHss B cdepe ToCyJapCTBEHHOI0 PperyJMpOBaHHS
o0ecrieyeHUs eIMHCTBA U3MepPeHU
- [IpU OCYHICCTBJICHUHA ACATCIBbHOCTU B O6J1aCTI/I THUAPOMCTCOPOJIOTUH.
H3roroBurenn
dupma Teledyne RD Instruments, CIIIA
Anpec: 14020 Stowe Drive Poway, California 92064, ten. +1 (858) 842-2600.

IMpoduiorpadsnl akycTuueckue aomieposckue moaudukanuii River Surveyor S5 u River
Surveyor M9

Ha3znaueHue cpeacrsa u3mMmepeHuil

[Tpodunorpadsr akyctuueckue norieposckue Mmoaudpukanuii River Surveyor S5 u River Surveyor
M9 (nanee — mpodwunorpadbl) NpenHa3HAYCHBI I U3MEPEHUN CKOPOCTH BOJHOTO TOTOKA W YPOBHS
BOJIBI B peKax, KaHAIax, MOPsIX, 03epax.

Onucanue cpeacTBa usMepeHui
[Mpuanun  geiictBus  npoduiiorpadoB  OCHOBAaH Ha  SBJICHHM JOMJIEPOBCKOTO CIBHUTa YacCTOTHI
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OTPaKEHHOT'O aKyCTHUECKOT0 CUTHANA, PACHPOCTPAHSIONIETOCS B HKHUIKOCTH, ABHKYLICHCS OTHOCUTEIBHO
M3JTYYaloNero HCTOYHHKA.

[Tpodunorpadsl cOCTOSAT W3 MEPBUUYHBIX AKYCTHYECKHUX TMPEOOpa3oBaTENe CKOPOCTH WU YpPOBHS
(runpooHOB), M MIIATHI BBIYUCIUTENS, MOMEUICHHBIX BMECTE C JPYIMMHU DJIEMEHTAaMH KOHCTPYKLIHHU B
TepPMETHYHBIN HEPa30OPHBIN KOPITYC.

Jlnist u3MepeHusi CKOPOCTH TeUEHUs THAPO(OHBI H3IIyUaloT aKyCTHUECKUE UMITYIBCHI O yrioM 250
K BepTHKanu. Te ke TruapooHbl MPUHUMAIOT CUTHAJBI, OTPaKEHHbIE OT YacTHUL, MOMAJAIOIIHUX B
anepTypbl Jy4yeil. CHOBUT 4YacTOTBl NPUHATBIX CUTHAJIOB HCIOJNB3YeTCS HapALy C JaHHBIMH
MHTErPUPOBAHHOTO JIaTYMKA HAMPABJICHUS U KpeHa JJIsl BBIYUCICHUS CKOPOCTH BOJHOTO MOTOKA.

M3mepeHue ypoBHS OCHOBAaHO Ha TNPHHLMIE 3XOJOKAIMH, IS YEero HCIOJIb3YeTCs OTACIbHBIN
rUAPOQOH C BEPTUKAIBHBIM aKyCTUYECKUM JIy4OM.

ITpu nepememennu npoguiorpada MeprneHIUKYISIPHO BOAOTOKY, Mpoduiorpad CTpouT mpoduib
rI1yOUHBI CEYeHUS BOJIOTOKA.

[Tpodunorpadsr npeacraBisioT coOOW MOHOOIOYHYIO BOJOHENPOHULAEMYIO KOHCTPYKLHUIO C
BCTPOCHHOM HEPTrOHE3aBUCUMOMN MaMsIThI0 1 KOMMYHUKAITMOHHBIM HHTEp(dericom Tuma RS-232.

[Ipodpunorpadgsl MOryT TMOCTaBIATbCA M HCIOJNB30BAaTbCA B PA3IUYHBIX  KOMIUICKTAIIHSIX,
BKJIIOYAIOIUX, KpoMe coOCTBeHHO mpoduiorpada ¢ kademem RS-232/mutanus u ceTeBbIM aanTepoM
220/12 B:

-OJJOKM aBTOHOMHOTO TIMTaHUS OT OaTapei/akkymysiasTopoB Tuma AA ¢  ONIMOHHBIMU
MHTETpUPOBaHHBIMU HHTep¢eiicamu OecripoBogHOi cBsi3u ¢ [IK miam MOOMIBHBIME YCTPOWCTBAMHM U
Osiokamu mo3uimoHupoBanus tTuna GPS;

-crieranbHble OyKCHpyeMble HocuTenu npoduiiorpadoB TUIA THAPOIUIOTHK MM TPHMAapPaH.

[Ipodunorpader BeimyckaroTcss B Momudukamusx RiverSurveyor S5 u  RiverSurveyor MO,
OTJIIMYAIOIINXCS JTMANa30HOM H3MEPEHUH YPOBHS, HCHOJB3YEMBIMH aKyCTHUYECKHMMM YacTOTAMH,
KOJIMYECTBOM TUIPO(POHOB.

[Tpodunorpads! nMer0T Hepa3OOPHBII FTepMETHYHBINA KOPITYC.

Buemnwnii Bug npodunorpados npeacrasieH Ha Puc. 6.22 u 6.23.

Puc.6.22 River Surveyor S5 Puc.6.23 River Surveyor M9

IIporpaMmmHoe oOecnieyeHue

Berpoennoe mporpammHOoe  obecrieueHHMe  00eCHEUMBACT — YINpaBIEHUE, CAMOHACTPOUWKY H
JIMArHOCTHKY COCTOSIHMS CUCTEMBbI, 00pa0OTKYy CUTHAJIOB, pacueThl U 3allUCh PE3yJIbTaTOB U3MEPEHUN B
peasbHOM BPEMEHH, CBS3b C BHEITHUMH YCTPOHCTBAMHU Yepe3 IMOCIIeA0BaTeIbHBIN HHTEpdeEiic.

Bremnee [1O RiverSurveyorLive o6ecrieunBaer GpyHKImu:

- YCTaQHOBIIEHHSI CBS3M ¢ mpoduiiorpadamMu (0OIHUM HIM HECKOJIBKUMHU OJJHOBPEMEHHO) B pealbHOM
BPEMEHH;

- TECTUPOBAHHUs U HACTPOMKHU peKUMa U3MEPEHUH;

- BBOJIa IPU3HAKOB MECTa U3MEPEHU;

- BBO/JIA BHEIIIHUX [1APaMETPOB JJIs pacyeTa pacxo/a;

- 3aIyCK U OCTaHOBKY peXXHUMa U3MEPEHU;

- BBITPY3KY M3 BCTPOCHHOH mamsATu npoguiorpada pe3yapTaToB U3MEPEHUN B CIydae OTCYTCTBHSA
CBSI3M B IIPOLIECCE U3MEPECHHUI;

- pacyeTr pacxoJI0B BOJIbI 0€3 HOPMUPOBAHHOW MOTPEIIHOCTH;
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- rpaduvecKoe MpeICTaBICHUE COCTOSIHUS CUCTEMBI, PE3YJIbTaTOB U3MEPEHUH U PAaCYETOB PacX0/10B
- (hopMupOBaHHE CBOJIHBIX OTYETOB PE3YIHTATOB U3MEPECHU;

- OKCTIIOPT PE3yJIbTaTOB U3MEPEHUH B paclpocTpaHeHHbIE puiiokeHust (Hapumep, MATLAB)
Wnentudukanuonnsie nanusie [10 npusenens: B Tabmuie 6.8.

Taoauna 6.8

Nnentudukanonsbie qaHHbIC (IPU3HAKH)

3HayeHu

Wnentudukannonnoe nanmenosanue 110

BcTpoeHHoe [10

Bnemnee [10
RiverSurveyorLive

Howmep Bepcuu (maentudukanuonasii Homep) [10

He amxe «3.5»

He amxe «3.71»

KoHcTpykius gatuyvka CKOPOCTH  SIBJISETCS

HEepa30opHOH U

HCKJIIOYacT BO3MOXKHOCTDH

HecaHKImoHupoBanHoro noctymna k [10 CU u snusaus Ha [10 CU u u3mepuTenbHy0 HHGOPMAIIHIO.
YpoBeHb 3alUThI TPOrPaMMHOTO obecrieueHust B coOOTBeTCTBHH ¢ P 50.2.077-2014: «BBICOKHIN.
HopMupoBaHue MeTpoOrHYecKUX XapaKTEepUCTUK MPOBEICHO C YYETOM TOTO, YTO MPOrpaMMHOE

o0OecrnieucHUE SIBISCTCI HECOThEMIEMOM YaCThIO JaTYUKOB.

Tao6aumna 6.9
Metposaornyeckue ¥ TeXHU4eCKUe XapaKTePUCTUKH

HanmeHoBaHME XapaKTEpUCTUKU SHAUCHHA XapaKkTePHCTHKH

S5 M9
Jlnama3oH u3MepeHuii CKOpOCTH BOJHOTO MOTOKA, M/C ot munyc 0,01 no munyc 5,00

ot 0,01 10 5,00

[Ipenensl nonyckaemoil OTHOCHUTEIBHOW MOTPEIIHOCTH
M3MEPEHHH CpeHel CKOPOCTH BOIHOTO TTOTOKA, % +1
JlnanazoH u3MepeHuil ypoBHS, M or 0,2 mo 15,0 or 0,2 1o 80,0
[Ipenensl pomyckaeMol MPUBEACHHOMN
MOTPEITHOCTH W3MepeHuil ypoBHs, %0 +1
Hanpspkenne nuranus, B 12-18
[ToTpebasiemast MmomHOCTE, BT,He Gosee 2,5
["aGapuTHbIe pa3Mepbl, MM
-IuaMeTp 262 259
-IUIMHA 128 128
Macca, kr 1,1 2,3

VY cnoBus dKCILTyaTaluu:
- Temmeparypa Bojsl, °C

OT MHHYC 5 10 TUTIOC 45

3alMIIEHHOCTh OT BO3/IEUCTBUSI OKPY>KaIOILIEH Cpeibl IP68 mo 'OCT 14254
Cpennsis HapaOOTKa Ha OTKa3, 4 35000
Cpoxk cyx0bl, JeT 10

3HaK yTBepsKAeHHs THIIA

3HaK HAHOCUTCS Ha TUTYJIbHBIM JIUCT SKCIUTyaTallHOHHON JOKYMEHTAIIMH TUIIOTpad)CKUM CITIOCOOOM U

Ha Kopmyc npoduiorpada Mero oM TpahapeTHOM nedaTH.

KoMmmniieKTHOCTB cpecTBa U3MepeHunil
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Taoauna 6.10

HaumenoBanue Kon- | Ilpumeuanue
BO

[Ipodunorpad akycTuaeckuii qOMIEPOBCKU I wr.| Kommiekrarus

moaudukarmii River Surveyor S5 uinu River Surveyor M9 JIOTIOJTHATEIBLHBIMHA
OMIIUSIMHU COTJIACHO 3aKa3y

KaGenp curnan-nuranue 1 mrT.

CereBol aganTep NUTaHUS 1 mT.

OyTIIsIp A1t XpaHSHHsI ¥ TPAHCTIOPTUPOBKHU 1 mT.

PyKOBOJICTBO 1O KCIUTyaTaIlK 1 5K3.

Mertonuka noBepku MIT 2550-0256-2014 15xk3.| 1 3K3. mpu rpynmnoBon
MOCTABKE

IToBepka

[ToBepka ocymiecTBIsIETCS 1O METOAMKE, NpuBeAcHHOM B gokymeHnte MII 2550-0256-2014
«[Ipodunorpadsl akycruyeckue normiepockue Mmoaudukanuit RiverSurveyor S5 u RiverSurveyor M9.
Meroauka moBepku», yrBepxacHHor ['TIM CU OI'YIT «BHUUM um. J.M.MenneneeBa» 14 Hos0ps
2014r.

[lepeueHb 3TaOHOB, IPUMEHSEMBIX MIPH MTOBEPKE:

-I'ocynapcTBeHHBIN BTOpUYHBIHA (paOoumii) 3TajOH €AMHUIIBI CKOPOCTH BOJAHOTO MTOTOKA B JAHAMa30HE
3Havenuii ot 0,01 mo 5,00 m/c. Inanazon BocnpousseaeHus ckopoctu, m/c ot 0,01 1o 5,0; [penemns
JOTyCKaeMOM OCHOBHOM oTHOcUTeNbHOM norpemHoctd SO =+ 0,5 %;

-JlansHOMep nazepubiiit Leica DISTO A6. JInamazon uzmepenuii ot 0,2 1o 200 m, it £+ 1,5 MM Ha
e 10 30 m u £+ 10 mMm Ha 1umrHe 6oitee 30 M.

CeneHusi 0 METOAUKAX (MeTOXaX) U3MEpPEeHH I

Mertoauka mpsAMBIX H3MepeHHH mpuBeaeHa B JokyMeHTe PO «lIpodumnorpadsr akyctuueckue
noruiepoBckue Mmoaudukaruii RiverSurveyor S5 u RiverSurveyor M9. PykoBoACTBO MO dKCIUTyaTaI[um».

HopMaTuBHBIe M  TeXHH4YeCKHMe JIOKYMEHTbI, YCTAHABJIUBaKOIIHe Tpe0OBaHUSA K
npopuinorpadam akycTudecKkum Jomjieposckum moaupukanuii River Surveyor S5 um River
Surveyor M9
1. TOCT 8.486-83.I'ocymapcTBeHHass CUCTeMa OOECTICUCHHs €AMHCTBAa M3MepeHui.[ ocynapcTBeHHBIN
CHEIUAIbHBIN 3TAIOH ¥ TOCYJapCTBEHHAs IOBEPOYHAS CXEeMa ISl CPEJICTB U3MEPEHUN CKOPOCTH BOJITHOTO
nmotoka B guana3one ot 0,005 mo 25 m/c.

2. TOCT 8.477-82 «I'CU.I'ocymapcTBeHHasi INOBEpOYHas cXema il CpPEICTB H3MEPEHUH YPOBHS
KUIKOCTI.
3. Texnuueckast nokymenranus komnanuu «SonTek/Xylem Inc.», CILIA.

Pexomengauum 1o o00JacTAM NpuMeHeHHsi B cdepe ToCyJIapCTBEHHOr0 PperyJupoOBaHMs
o0ecreyeHus eIMHCTBA H3MepeHuil

OcyiiecTBieHHE AESITEIbHOCTH B 00JacTH THUJIPOMETEOPOJIOTUH, MOHUTOPUHTA COCTOSHUS U
3arpsiI3HEHUS OKPYKaIOILEH CPEebl.

HzroroBurein
Komnanus «SonTek/Xylem Inc.», CILIA
Anpec: 9940 SummersRidgeRoad, SanDiego, CA 92121-3091, USA
Ten.: +1 (858) 546-8327 dakc: +1 (858) 546-8150
On. mouTa: inquiry@sontek.com, caift: www.sontek.com

6.8.3 CrannoHapHble OABOAHBIE ANIIAPATHI

Tao6auna 6.11

CynoBoii Oykcupyemblii NOABOAHBIH anmapar
(BHITA) System 7180 JUIST
BBICOKOIIPOU3BOIUTENBHBIX HUCCIIEOBAHUN penbeda
IHa W Teo(pH3UUEeCKUX HccienoBanuii ¢ BeicokuM | Jlabopatopus | Klein Jliaa 3 M
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paspelieHueM,  OBICTpPOM  OLIGHKM  COCTOSIHUS | aHrap, c | Associates, Hupuna
OKpYJKaloIel CpeJbl, UCCIEeNOBaHUs MUHEpalIbHBIX | BIxogoM Ha | Inc. (CILA) Im
U OMOJIOTMYECKHX  pEecypcoB,  TOHCKAa  H | KOpMY Bricora
00caea0Banys MOABOAHEIX 00BEKTOB, 00CIEIOBAaHKE 0.6m
MOJIBOJIHBIX Kabeneil u TpyOompoBonoB. [Ipu 3Tom Macca 250
HCIIONB3yeTcsl KoMmIuieke anmapatypbl BHITA, Takoii KT
Kak, uHTepdepeHmonusii ['bO ¢ auHammueckoit
(hOKYCHPOBKOH, MHOTOJY4Y€BOW H  OJIHOIYYEBOU
9XOJIOTHI, TTyOOMEPBI, KOMIUIEKC THAPOGU3NICCKUX
U3MepuTeNel mapaMeTpoB Cpeibl.

Puc.6.24
ManorabapuTHBIN MHOTO()YHKITHOHATHHBIHA
ABTOHOMHBI HEOOWTaeMbId TIOJIBOJHBIN ammapar
AHITA MT-2010 («ITuaurpumy»), | Jlaboparopus,| MucTUTYT Jnuna 3 M
MpeTHa3HAYEHHBIH JUTST BBITIOJTHEHUSI | aHTap, C npobiem Juametp
TTYOOKOBOTHBIX (mo 3000m) T'€0JIOrO- | BBIXOJIOM Ha | MOPCKHX 0.45m
reoMOp(OTOTHUECKHUX, rUAPOPU3NIECKUX | KOPMY TexHonoruii | Macca
HCCIIE0BATEIIbCKUX M TIOUCKOBBIX U U3MEPUTEIBHBIX (UTIMT) PAH| 300kr
pabor. AmnmapaT o0ecriedMBaeT  MapUIPYTHYIO (Poccus)
JIBYXYaCTOTHYIO THJPOJOKAIMOHHYI0 CBEMKY U
aKyCTHYECKOe 30HAMPOBAHUE [JHA, INPOBEICHUE
nudpoBoii  PoTo W BHUACOCHEMKH, a TaKKe

U3MEPEHUE TEeMIEPATyphl U BJIEKTPONPOBOJHOCTH
BOJEL.

Puc.6.25
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THIIA «'HOM» mnOpuUMEHSIETCA [ BU3YAJIbHBIX
HAONIOJICHUH TIOBEPXHOCTH JHA H  TOABOJHBIX

o0bekTOB Ha rayomnax g0 500 merpoB c¢ Oopra | JJaboparopus, | OOO 450x300x
CyIHa ¥ ¢ Karepa. AmmapaT o00opyI0BaH CpEACTBAMH | aHTap, C «[lomgBoguas | 280
MOJIBOHOM HaBUTAIHH, TUIPOJIOKAINH U | BBIXOJOM Ha | poOotoTexHu | 60kr, B TOM
MaHHITYJIATOpOM-cXBaToM. HeOonbmme rabapuThbl | KOpMY ka» (Poccus) | uncie
ammapaTra TO3BOJISIOT HMCIOJIb30BaTh €ro ¢ Oopra THIIA
MQJIOMEPHBIX  IUIABCPEICTB  HA  MEJIKOBOJKBE. 10kr
Habmonienus, mpoBoAMMbIE C TOMOIIbIO ammapara,
MO3BOJISIOT BECTH OMoJIOTHYECKHE,
reoMop(dooruueckue U HHKEHEPHbIE UCCIIeI0OBAaHUS
U paboTHI.

Puc.6.26
Kommnexr anmapatypsl THITA «I'HOomM» BKItOUaeT
cooctBerHo THIIA, BbIOmKYy ¢ KaOeIb-TPOCOM U
MyIbT YIPAaBICHUS U KOHTPOJSI CO BCTPOCHHBIM
JCILIIEEM U BHIEOPETUCTPATOPAMHU.
THITA nerkoro pabouero kiacca Seaeye Cougar- | Jlabopatopus, | Saab Seaeye | [dnuna
XTi ¢upmbr Saab technologes (BenmukoOpuranusi) ¢ | anrap, ¢ Ltd (Benuko- | 1515 mm
rryouHoit morpyxkenus 3000m. THITA Seaeye | Beixogom Ha | OpuTaHus) BricoTa
Couguar  moxer  OBITH  HWCHONB30BaH  JUIA | KOPMY 905 MM
OMOJIOTHYECKNX, TEOJJOTHYECKUX  MCCIIEIOBAHUM, [upuna
OKEaHOJIOTUYECKUX OKCIICPUMEHTOB, BBIIIOJIHEHUS 1000 mm
o0CneIoBaTeIbCKUX W PEMOHTHBIX  paboT U Macca 400
WHCTPYMEHTAJIbHBIX UCCIICIOBAHUIA. KT
THITA oGopynoBaH 7-3B€HHBIM MaHHUITYJISTOPOM H Bono-
4-3BeHHBIM 3aXBaTOM, a TaK)Xe BHUACOKaMepaMH H U3MeIIeHne
OCBETUTEIIIMH  COCTABJISIOIIMMH €IWHBIH  OJIOK, 80 kr
KOTOpPBI  TMpeAHa3HadYeH Ui  CKaHHPOBAHUS

OOCTaHOBKM B TOPH3OHTaJIbHOW IUIOCKOCTH B
cektope +90°. B xommnexkre THIIA umerotcs
pa3HOOOpa3HbIC yCTpoKCTBa (rumpoiiokatop
OOKOBOTO 0030pa, KpyroBOTO o030pa,
npodunupyronye TUIPOJIOKATOPBI,
rUIpOU3NIECKUE  CEHCOPbI) M HMHCTPYMEHTBI
(pe3aku, TpoOCOpPYOBI, INETKH W BOJOMETHI), B
YaCTHOCTH YCTPOMCTBO — MHTEp(dENC, O3BOIAIONINIA
THITA Seaeye Cougar mnepeMemaTbCs BIOJIb
MIOJIBOJTHOTO TpyOompoBoaa, MPUKABIINCH
BIJIOTHYIO K TpyO€ BEpTUKAIbHBIMU ABUKUTEIISIMHU.
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Puc. 6.29
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YcrpoiictBo riy6okoBoaHoro morpyxenust (YI'TI)
TMS 8 THITA Seaeye Jaguar. Jlebemka VYITI
obopynoBaHa AIEKTPOONITUYECKUM
MAacJIO3allOJIHEHHBIM ~ TOKOChEMOM  Juid  Kalens
mHo  500M.  Konctpykumst YITI  mo3Bossier
ucnosib3oBath ero s THITA pa3nuyHbIX THIIOB.
VYI'TI o6opynoBaHo 2 MITAaTHBIMH BUACOKAMEpaMu U
UMeeT  KaHalbl  Uis 2 JOTNOJHUTEIbHBIX
BUJIEOCUCTEM.

Puc. 6.30

Cnycko-nmogbeMHoe ycrpoiictBo (CITY) mms THITA
Seaeye Cougar ¢ YITI TMS 8 m ¢ THIIA B
TPAaHCIIOPTHOM  TIOJIOKEHUU  (BBepxy). To ke
YCTPOWCTBO B Pa3BEPHYTOM COCTOSIHUM (HUKE).
CITY THITA Seaeye Cougar mmeeT MOBOPOTHOE
ycTpoiicTBo.  YcrpoiictBo B Buae  [I-pambl
pa3paboTaHo ¢ y4eToM TpeOOBaHUI MUHMMH3ALUU
pabouero mTPOCTpaHCTBA Ha mMalyoe, MPOCTOH M
OBICTPON TOATOTOBKM K paboTe, MpPOCTOH U
6e3onacHoil paboTel. CITY umeeT 1BOMHYIO CUCTEMY
AJIEKTPONUTAHUS  JIeOeKH, UYTO  OOecreyuBaeT
nyOnupoBaHHE M 3JIEKTPOONTUYECKUN TOKOCHEM.
YcrpoiictBo mo3Bossier opueHtuposate THIIA B
TOPU30HTAILHOM B XOJ€  CIYCKONMOJAbEMHOMH
OTepaLuy.
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Puc. 6.31

BHu3y mnOKa3zaHbl IyJIBT YIPaBICHHUS KOHTPOJISA
THITIA, a Takxke croiika Tpex(pa3HOW CUCTEMBI
anekTponuTanus U dHepromepenadn THITA Seaeye
Cougar

Seaeve

—— e —
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Puc. 6.32
MEXaHU3MOB
ynpasnenuss THITA mno 3aka3y H3roraBInBaroTCA

Jnga  pa3MmereHus U YCTPOMCTB
KOHTEHHEepHbIe J1abopaTOpHH, BBIOJIHSAEMbIE C
ydqeToM  TpeOoBaHMIA MOPCKOI'0 perucrpa.
Bo3MOXHBI BapHaHThl CTallMOHAPHOW YCTAHOBKHU
000pyIOBaHUS B CYTOBBIX TOMEIICHUSX.

[TyneT ynpaBnenust u kontposis THIIA mnoctpoen
Mo maHenbHOMY mnpuHnumy. HWuaTepdeiic mmmora
BKJIIOYAET (busnueckue u BUPTYaJbHbIE

MEPCKIOYATCIIN.

6.8.4. lleneBble MOABOAHBIE aNIapaThl U 00OPYIOBAHUE IS BOJOJA3HBIX paboT

Taoauna 6.12

Mecto [Ipou3sso-
HanmenoBanue I"aGaputsl
YCTaHOBKH JIUTENb

THITA Seaeye Tiger HHCTIEKITMOHHOTO OcMOTpoBoTO | KoHTeitHep Saab Seaeye | Jlnuna
u Jerkoro pabodero kimacca ¢  TIIyOWHOU | HbIE Ltd 1030mMm
norpyxenust 1000m. THITA Seaeye Tiger moxert | mabopatopuu | (Benukobpu- | Beicota
OBITH HCTIOIb30BaH TUTSt OMoJIOTHYECKHX, | (B T.4 TaHMS) 590mm
TEOJIOTUYECKUX HCCIEIOBAaHUN, OKEaHOJIIOTHYECKUX | MOOUIIbHOE [upuna
AKCIIEPUMEHTOB, BbIToJIHEHUs obcnenoBaTenbckux u | CITY, YI'TI u 700MM
PEeMOHTHBIX ~ paboT U MHCTPYMEHTANIBHBIX | JieOeKa) B Macca 150
HUCCIIETOBaHUN. KOPMOBOM KI'
THITA Seaeye Tiger uMmeeT mTaTHOE 00OPYAOBAaHUE: | YACTU Cy/HA. Bonousme
JI0 3-X BHUJIEOCHUCTEM, TUIPOJIOKAIIMOHHBIE CUCTEMBI, HIeHHE
ANbTUMET, 0aToMeTpHlI, CTD - 30H/, 32kr
yibTpa3BykoBoi  tommuHOMep, ['AHC, martumk Pabouas
KOHTPOJSl ~ KaTOAHOM  3amuThl, 4-X 3BEHHBIN riyouHa
MaHUITYJISTOP, TPOCOpPYyO, IIETOYHAs  CHUCTEeMa 1000Mm
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O4YUCTKH HOBCpXHOCTCﬁ .

Puc. 6.33

CuctemHblif OJIOK ¢ 4-3BEHHBIM MaHHITYJIITOPOM
THITA  Seaeye Tiger. bimok Moxker ObITh
NpUCThIKOBaH-0TCThIKOBaH K THIIA HapaBHe ¢
JpYTUMH YCTPOWCTBaMM, TAaKHUMH, Kak Tpocopyo,
LIETOYHOE YCTPOMCTBO OYMCTKH U JP.

THITIA Seaeye Tigre ocHamieH OByMs IUTaTHBIMH
[[BETHBIMH BBICOKOUYBCTBHUTEIbHBIMU
BUJICOKaMepaMHu. B CTPYKTYype THITA
IIPEIYCMOTPEH €lLIe OAuH BuUAcOKaHaln. Kamepsl
CMOHTHPOBAHbI B OJTHOM TIOBOPOTHOM OJIOKE BMECTE
C JBYMS CBETOAMOAHBIMH MaJONOTPEOISIOMIUMHU
OCBETUTENSIMU. bBJIOK MOXXET NOBOpaYMBaTHCA B
BEPTUKAIBHOMN IUIOCKOCTH B [uana3zoHe +90°

Puc.6.34

Ha  THIIA  Seaeye  Tiger  yCTaHOBJIEHBI
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THIPOJIOKATOP KPYroBOro o63opa (BBEpXy Moka3aHa
aatenHa ['KO) m cucrema moaBOAHOW HaBUTAIIUN
(BHM3Y MOKa3aH MasiK-OTBETYMK THAPOAKYCTHUECKON
CHUCTEMBbl HAaBHTAIlMM C YJIbTPAKOPOTKOW Oazoi
(FAHC YKB).

Puc. 6.35

CITY THIIA Seaeye Tiger. Jlns crmycko-TmoabeMHBIX
onepanuii UCMoNb3YIOTCA OJHO3BeHHBIE «II» pambl
YKOMIUIEKTOBaHHbBIE THAPABINYECKON CTAaHIMEH W
nebeqkoll ¢ TPY3OHECYIIMM  apMHPOBAHHBIM
kabenmem.  [logBomHbie  paboThl  BeayTcs  C
UCIOJIb30BAHUEM  YCTPOMCTBa  TIIyOOKOBOJIHOTO
norpyxeaust (YITI). Ho ranyobun 450 m THIIA
MOXKET HCIIOJIh30BaThCsl ABTOHOMHO Ha Kabemne
nebenku. Ha Oonpmumx rimyOmHax iss yCKOPEHHS
noctaBku THITA k 00beKkTy WCCleAOBaHUS U IS
MOBBIIIEHUST ~ 0€30MaCHOCTU  CIYCKO-TIOIBEMHBIX
pabot ucnonwsizyercs YITI TMS type 2 ¢ xabemnem
ces3u 140 m wmm TMS type 8 ¢ kabenem cBsizu 200
M. O6a VYITI wumeror cmarbBaOmui  —
pa3MaThIBalOIIMM MEXaHHU3M JUid Kabens CBS3H,
koHTpoiupyeMbiii nuinorom THITA. Ilpoem VYITI
perynupyercs npu YCTaHOBKE pabounx
HUCTPYMEHTOB.
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Puc.6.36

brok ynpaenenust u koutpossst THITA Seaeye Tiger

u CTOMKa CHCTEM AJIEKTPOITUTAHUS u
SHEpromnepeaadn
22
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Puc.6.37

Mopckue 20 ¢yToBbIe KOHTEHHEPHI B KOTOPBIX
pa3metaercsa Bech koMiuieke cpeacts THITA Seaeye
Tiger. KonTtelinepsl HCTIONIBb3YIOTCA TSt
TPAHCIIOPTHPOBKUA OOOPYJTOBAaHUS MOPCKHM aBTO U
aBUATPAHCIIOPTOM. B KOHTeHHepax Moryt OBITh
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pasMCIICHbI 1 CMOHTHPOBAHLL CTOMKU arrapaTypbl
YOpaBJICHUA W KOHTPOJA KOMIIIICKCOM B XO/€
BBIITOJIHCHU S ITOJIBOIHBIX onepaum‘/’l U UCCIIEIOBaHUM

MoOuabHbIH KOHTeHepHbIi BOJ0JIA3HBIN
kommiekec (MKBK-60) npeanasnauen — Juis
aBTOHOMHOTO ¥  KOMIUIEKCHOTO  o0ecreyeHus
BOJIOJIa3HBIX CIYCKOB MpPHU MPOBEACHUU HAYYHO-
HCCIIEIOBATEIbCKUX, MTOMCKOBBIX, aBapuifHO-
criacaTeJIbHBIX U MOABOTHO-TEXHUUYECKUX PadoT.
MKBK-60 oGecreunBaet: npoBefcHUE BOIOJIA3HBIX
CIIYCKOB JBYX BOJI0JIa30B B CHAPsKEHUU OTKPBITOTO
THIa B aBTOHOMHOM WJIM B LIUTAHTOBOM BapHaHTe (B
T.4. B CHapsbkeHMM co mnuiemMoMm tuna SL) Ha
IyOUHBI 10 60 METPOB C AKCIIO3UITUEH HA TPYHTE 10
25 MuHYT npu pacxozae Bozayxa ao 120 y/muH, C
Mocyenyromed  JAeKoMIpeccuelr B Oapokamepe;
BBHITIOJTHEHUE BOJIOJIA3HBIX PA0OT C UCIOIB30BAHUEM
BOJIOJIa3HOTO UHCTPYMEHTA, MpOBEJICHUE
TPEHUPOBOUYHBIX CITYCKOB BOJIOJIA30B HA IITyOMHY 10
80-100 wmeTrpoB B Oapokamepe; JICUCHHE B
Oapokamepe CHeM(PUISCKIX BOJIOJTa3HBIX
3a00/ieBaHUN, TMOJIyUEHHBIX  BOJOJIA3aMU  IIPHU
MPOBEJICHUH BOJIOJIA3HBIX CITYCKOB U paboT; JeueHue
B  Oapokamepe  METOAOM  THUIEpOAPHICCKON
OKCUTEHAIlUU MOCTPAJIABIIETo, MOJIYYUBILIETO
OTpaBJICHUE OKCUOM YyTJepo/a.

MoOWIBbHBIA KOHTEHHEPHBIA BOJIONA3HBIA KOMILJIEKC
COCTOMT M3 JBYX aBTOHOMHBIX CTaHAAPTHBIX 20-TH
(yTOBBIX YTETJICHHBIX MOPCKUX KOHTEHHEPOB.

Puc. 6.38

ObopynoBanne KoHTelHepa ¢ Oapokamepoii. B
COCTaB KOHTEHHepa ¢ OapokaMepoit BXOIAT: a) U 0) —
O6apokaMepa C cCHCTEMaMM >KU3HEOOeCHeueHHs -—
nekommpeccuonHas Oapokamepa «PBK-1400» ¢
KamMepou W mpeaKaMepoill BHYTPEHHUM IUAMETPOM
1400 ™M, paccuuTtaHHas Ha TmpeObBaHue 4
BOJI0JIa30B (2 yexaunmx wid 4 CHASYHUX MECTa),

[Tamy6a
KOPMBEI.

000
«Texno/laiiB
CepBuc»
(Poccus)

JIBa 20-Tu
(byTOBBIX
MOPCKHUX
KOHTEH-
Hepa
Macca 30T
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pabouee nasieHne 10 Kre/cM”; B) — IIUT yIIPABICHUS
— MpelHa3HayeH Uid YIpaBlIeHHs U oOecredeHus
paboTbl  Oapokamepsl MO 3aMKHYTOMY IIHKIY,
BEHTWISILIMM U MPOBEACHUS B OapoKaMmepe pexuMoB
JeKoMIlpeccid (B T.4. C  HCIHOJb30BAHUEM
KHCJIOPOJIa), OKCHUTeHOOapoTepanuu | JIeYeOHOU
PEKOMITPECCUH, B TOM 4YHCIE C HCHOJIb30BAHUEM
HCKYCCTBEHHBIX KHUCJIOPOIHO-a30THO-TEINEBBIX
CMeceil; I') — cHucTeMa ra3ocHaOXeHHsI KaMepbl B
cocTaBe 0aJITOHOB (pabouee JIaBJICHHE
Ppa6=3OOKFC/CM2, oobeM 100 1) cO CKATBIM
BO3JyXOM Ul XpaHEHUs M I[OoJayd BO3JyXa B
Oapokamepy — 4 wmr, kommpeccopa LW280ES -1mt
(40 nutpoBble OamioHbl (Pps = 150KFC/CM2) JUTSt
XpaHeHus kuciuopona — 4 mr, 40 TUTpoBbIe OATTOHBI
(Ppas=150krc/cm”) st XpaHeHus reaus — 8 1IT);

B konTeiinepe obopynoBaHo pabodee MECTO Bpaya
cnerndwu3nonora ¢ paboOdYuM CTOJIOM, MECTHBIM
OCBEILIEHUEM, CTaHIIMEH CBSI3U MEXy
KOHTEWHEpaMH, BOJI0JIa3HOU anTe4yKoMu.
DHeprocHabkeHne KOHTEHHEpa OCYIIECTBISIETCS OT
BHEIIIHEI0 HMCTOYHMKA DIIEKTPO’HEpruu. Macca
KOHTEHHepa HE Oonee 15000 KT.
OunepronorpelieHne KoHTeWHepa — He Oormee 15
kBT.
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Puc. 6.39

B cocras kontelinepa obecriedennst MKBK Bxomsrt:

* cucTteMa  BO3AYXOCHAOXKEHHS  BOJOJA3HBIX
CITyCKOB B COCTaBe: IIUT BO3AyXOpacipeacyeHus (a),
0aJUIOHBI METAJUIOKOMIIO3UTHBIE (0) AN XpaHeHHs
C)KaToro BoO3AyXa — 6 MIT., OAJUIOHBI CTalbHbIE IS
XxpaHenus renus (B), kommpeccop LW 280 ES -1
IT.;

* KOMIUIEKTHl  BOJOJA3HOTO  CHApsSOKEHUS U
CpeacTB o0ecreueHuss BOJAONA3HBIX CIIYCKOB U
pabor;

*  MecTa JJs XPaHEHUs BOJOJIA3HOTO CHAPSKEHHS
1 000pyI0BaHNS,

e  cucrema SHEPTOCHAOKEHUS (momBomMoOe
an/mutanne — 400 B, 50 I'm). BBoa sn/mutanus B
KOHTEHWHEP OCYIIECTBISIETCS 4Yepe3 3J/pa3beM C
BIIIOYHOM 4acThio Tuma «I[TAITTA» (400B, Tok 50A).
[Tutanus xoureitnepa 3 ¢asbl u 3emns (3P+PE). B

KOHTEHHEepe YCTaHOBJICH I'PIII, KOTOPBIi
pacmpesenserT Harpy3ky IO BCEM MOTPEOHTENsM, B
T.4.  CBapoYHbI  TpaHcpopmaTop,  BKIIOUas

IyCKOPET'YJIMPOBOYHYIO  amlmaparypy,  CHUJIOBOM
Ka0enb JUisl MOJAKJIIOUEHUS! BHEIIHUX HCTOYHUKOB U
np.;

*  CHUCTEMBI OCBEUICHHUS, aBApPUHHOTO OCBEICHHS
KOHTEWHEepa, KOHIUIIMOHMPOBAHUSA,  OTOIUICHUS,
BEHTUJISLNY;

e kommiekt 3UII (w3 pacuera HEOTpaHUUEHHOTO
paifoHa njaaBaHus);

*  aBTOMATHU3MPOBAHHOE pabouee MECTO
PYKOBOJIUTEIISI BOJIOJIA3HBIX CITYCKOB.

Macca kouteiiHepa He Oomee 15000 k.

DHepronorpebieHne KoHTeHHepa okoino 25 KBT.
L —-—

Puc. 6.40
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6.8.5 CramnmonapHoe reojiornyeckoe 000pyI0BaHUE

Taoauna 6.13

HanmenoBanue

Mecto
pacnoyIoKeHUs

IIpousso-
JUTEIh

["abaputhr

I'paBuranuoHublii mpodooréopHuk I'T-6
['T-6 BbImONHSET TreoJOrOpa3BeIOYHBIM
mpo6ooTdop TOHHBIX 0CaJKOB oT
CIa0OHECYIIUX 1O TUIOTHBIX TIUHUCTHIX.
TpyOnbIit CTaB, moJ 3a/1auy,
W3TOTABIIMBACTCS JIMOO  OIIMHKOBAHHBIM,
00 3 HeprKaBeroen CTaJIH.
[IpegycmoTpeHa ycTaHOBKA KEPHOIIPUEM-

HUKOB /Ui TPAaHCHOPTUPOBAaHUS U
coxpanenus npo6 aquamerpom otl00 mo 124
MM. [[nmmHa oTOMpaeMoll KOJOHKH 3aBHUCUT
OT TUIOTHOCTH JIOHHBIX OCaJKOB U MOXKET
OBITE OT 0,5M. 10 6M.

Puc. 6.41

[Tany6a

OIYHIIIT
«CeBmopreo»
(Poccust)

JnuHaa 8m
Makc. nuamerp
0.8Mm

Macca 1400k’

KopoOuarbiii  npodoordopuux - KII-
1,5x0,16 u KII-2,5x0,16 npeactasnseT coboit
TpaBUTAITMOHHBII PoOOOTOOPHHUK c
NPUHYIUTEIBHBIM  3aKpBITHEM  HW)KHUX
3aCJIOHOK  OT  TATOBOTO  Tpoca  IOCie
3aBepIIeHHUs 0TOOpa ocaakoB. OTiIMYaeTcs OT
TpyO4aThiX  MPOOOOTOOPHUKOB  OOJBIIHM
cedeHueM otOupaembix npod (40x40cm) u
BO3MOXXHOCTBIO OTKPBIBaHUSI OOKOBON CTEHKU
kopoba mo Bceil mmune (1,5M u 2,5m),
OTJIMYAaeTCd OT  OOKCKOpEpOoB  OOJBILION
JIMHOM KopobOa-1,5M. u 2,5M., IpocTOTOM |
JIOKa3aHHOW  TMPAKTUKOH  0Ee30TKa3HOCTHIO
KOHCTpyKuuHu. ObecrednBacT BO3MOXKHOCTD
HCCIIEIOBAHUN CBOMCTB OCaJIKOB Ha Cpe3e,
HETOCPEICTBEHHO B KOpOOe

[Tamy6a

OI'YHIIIT
«CeBMopreo»
(Poccus)

Jlnmunaa 2,5M

[upuna 1,2m
['my6una 0,4m
Macca 1200xr
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Puc. 6.42

AI'-0,25-npo6ooT6opHUK  rpeiidepHbIii,
W3 HEPKaBEIOIIEH CcTany mpeaHa3HaYeH IS
BBITTOJTHEHUS T'€03KOJIOTMYECKHIX u
reoJoropa3BeouHbIx padbot. ObecneynBaet
oTOOp JIOHHBIX OCAJKOB: WJIOB, TJIWH,
MECKOB, TaJCYHUKA, JOHHO-KaMEHHOTO
Mmarepuania ¢ miomaau 0,25 M kB. Bec
rpeiidepa S0kr.

ObecneunBaeT pabOTy € CyIOB, KaTepoB,
BEPTOJIETOB, OCHAIICHHBIX JIETKUM CITyCKO-
MOABEMHBIM O0OPYJOBAaHWEM Ha TIIyOMHaX
no  6000m.  IlpuBom  —  MOHEBMO-
TUIPOCTATUYECKU I

[Tamy6a

OI'YHIIIT
«CeBMmopreo»
(Poccus)

['my6una 0,7m
[upuna 0,8m
Bricora 1,2m
Macca 80kr

6.8.6 BpemenHo ycraHaBamBaeMoe (11eJ1€BO€) Ie0JI0rnuecKoe 000py10BaHue

Tao6auna 6.14

HanmenoBanue Pacnionosxenue | [Ipoussoaurens I"aGapuTsl
KopoGuartstit rpeiidep - 60kc-kopep Ha nany6e, KC Denmark | 700 x 575 x 620
Box Corer 2500 cm® BOJIM3U (danus) MM
[IponukHoBeHuE B rpyHT Ha 50-60 cM 1 O | OMYCKHOTO Bec 110 kr
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JBY

Puc.6.44

YCTpOMCTBA

http://www.kc-
denmark.dk/pro
ducts/sediment-
samplers/box-
corer/box-corer-
2500-cm2.aspx

TaKxkKe
OKTOPUS
GmbH
I'epmanus

[IpousBoacTeo
B PO He
PeryisipHO

Myasti kopep Multi Corer

12 munmuHapoB 11 0TOopa mpod JuameTp

110 mm, gmmaa 800 MM — 1 mT
4 nunuHapa A otoéopa — 1 mr

Puc.6.45

Ha nany6e,
BOJIM3H
OITYCKHOTO
yCTpOMCTBA

KC Denmark
([Tanmus)

http://www.kc-
denmark.dk/produc

ts/sediment-
samplers/multi-
corer.aspx
TAKXKE
OKTOPUS GmbH
T'epmanus

Makcumym
2800x2500 mm,
Bec 600 kr

Iunpocratuueckuii  rpetidep
KOHTposIeM (06beM po6s! 0.5 M)

Ha nany6e,
BOJIM3H
OITYCKHOTO
yCTpOMCTBA

[IpousBoacreo
B PO He
peryisipHoO

1500 x 1200 x
950 MM

280 kr
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Puc. 6.46

DneKTporuapaBiInueckui  rpeidep ¢ | Ha mamyGe,
tenekontposieM, [II'C-4/M (ob6bem mpoOwI | BOMHM3HU

1.5 M%) OITYCKHOTO
yCTpOMCTBA

Puc.6.47

[IpousBoacTeo
B PO He
peryIisipHO

3100 x 3000 x
3000 mMm

Bec 1500 kr

6.8.7 CranmmoHapHOE€ METEOPOJIOTHYECKOE 000pYI0BaHHE

CranoHapoHOe CyJOBO€ METEOPOJIOrHYeckoe 00OpyAOBaHHE BKIIOYAET MPUOOPHI Il U3MEPEHHS

TEMIIEpaTyphl BO3AyXa, BIAXKHOCTH, CKOPOCTH BETPA U HEKOTOPBIX IPYTHX XapaKTEPUCTHK.

[IpuBenem 31eCh OMHMCAHUE METEOPOJIOTMYECKHX INPHUOOPOB, BKIIOYEHHBIX B [ OCyIapTCBEHHBIH
peecTp CpeacTB U3MEPEHUH, BXOISIINX B COCTAB CTAIIMOHAPHOTO METEOPOJIOTHUECKOTO 000pyI0BAHUSI.

Perucrpartop TemmepaTypsl U BJAKHOCTH BO31yXa.

Howmep rocynapcrBennoi peructpaunu 58373. [IpuBeneM KpaTkoe OMMCaHUE ITOM anmnapaTypbl.
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Perucrparopsl Temneparypsl 1 BiaxxHocTu OecnpoBognbie Kaye RF ValProbe

Ha3na4yenue cpeacTsa usMepeHHu

Peructpatopel Temmepatypel W BiaxHocTu OecmpoBomuble Kaye RF  ValProbe (manee —
perucTpaTopsl) MpeIHa3HAUEHBI AJI U3MEPEHNN BIAKHOCTH M TEMIIEPATypbl BO3yXa B MECTE XpaHEHUS
MPOJYKIIMK; 3allUCU PE3YIbTaTOB HM3MEpPEHUN BO BHYTPEHHIOIO MaMATh MpHOOpa U MpeoOpa3oBaHUs
M3MEPEHHOT0 3HA4YeHHWsS B BBIXOJHOW JIMHEAPU30BAaHHBIA CHTHAJI i OECHPOBOJHOW Nepedayd Io
paavoKaHamy.

Onucanue cpeacTesa u3MepeHui

[IpuHIMnI AEWCTBUSA PEruCcTPaTOPOB OCHOBAH Ha COPOIMOHHOM METOJIE U3MEpPEHHUs BIIAXXHOCTU U
MOCTIEeYIOEM M3MEPEHUN €MKOCTH, MPeoOpa3oBaHMK BXOJHBIX CHUTHAJIOB TepMoONpeoOpa3oBaTeneii B
nudposyto dopmy ObicTponericTByromum Allll, 3amucu pe3ynbTaToB W3MEpPEHUH BO BHYTPEHHIOIO
namsTh npudopa u 6ecpoBOIHON Mepeauu U3MEPEHHBIX 3HaUeHUH Ha 6a30ByI0 cTaHuuio. Perucrparop
BKJIFOYAET B ce0s cxeMmy (hOpMUPOBAHUS BBIXOTHOTO paloCUTHANIA, paboTatomuii B nuamna3one 2,4 ['T u
panuycom neiictBuss 1o 100 m. becnpoBoanbie peructpatopsl RF ValProbe moryr paborars kak c
BHYTPEHHUM, TaK U ¢ BHEUIHUM TepMornpeoOpa3oBaTeneM. PeructpaTopsl B 3aBUCUMOCTH OT UCTIOTHEHHS
IIpeIHa3HAYEHBI:

- JUTsl U3MEPEHHUS TEMIIEPATyphl/OTH. BIaXKHOCTH BO3lyXa C BHEIITHUM TepMonpeoOpa3zoBaTesieM;

- U1 UI3MEPEHUS TEMIIEPaTyphl/OTH. BIAKHOCTH BO3JlyXa C BHEUIHUM TepMolipeoOpasoBareneM, 4 —
20 MA Ha BXO0Ji¢, 3aMbIKaHHE KOHTAKTOB;

- U1 U3MEPEHUS TEMIIEPaTypBl/OTH. BIAKHOCTH BO3JlyXa C BHEUIHUM TepMolipeoOpasoBareneM, 0 —
10 B Ha BX0/€, 3aMBIKaHHE KOHTAKTOB;

- JUIS U3MEPEHUS TEMIIEPATyphl C IBYMsI BHEIIIHUMHU TEPMOIIPE0Opa3oBaTeIsIMU;

- JUTsl U3MEPEHHUS TEMIIEPATypPhI € MATHIO BHEITHUMH TEPMOIIPEoOpa3oBaTesiMu.

B kauecTBe mepBUYHBIX MpeoOpa3zoBaTeseil TeMnepaTypbl IPUMEHSIOTCS TEPMOIPEOOpa3oBaTeIH co-
nporusieHus (Pt100, a = 0,00385 °C'1). Peructparop BBINOJIHEH B MJIACTUKOBOM KOPIYCE C aHTEHHOM
panuonepenatunka. Ha mepenHeil maHenu pacrioyiosKeHbl JIBa CBETOAMOJA, OTOOPaKAIOUIMX COCTOSHHE
peructparopa ¥ KHomka Status, IpH Ha)KaTUM KOTOPOW Ompenensercs MOAKIIYEHHE perucrparopa K
0a30BOi1 CTaHIIMK WK K JApYyromMy perucrparopy. Ha 60koBoil HOBEpXHOCTH PACIONOKEHBI Pa3beMbl JIJIs
MOJIKJIIOUEHUSI TEPBUYHBIX MpeoOpa3zoBaTesiel, Ha HIKHEH - pa3beMbl BCIIOMOTATENbHBIX BXOAOB H
BHEIIIHEro MCTOYHMKA muTaHus. Ha 3anneil manenu pacnosioxeH OatapeifHblii orcek. bazoBas cranuums
st RF ValProbe cnyxutr B kKauecTBe KaHama CBSI3M MEXKAY OCCIPOBOTHBIMH PETUCTPATOPAMU H
cnenuanu3upoBadHbM 110 nus nepconanbHOro KomnstoTepa. Ilpyu moaKIIOUeHNN K KOMIBIOTEPY Yepes
crangaptaeie Toptel USB mim Ethernet, 6a3oBasi cTaHiuss MOXXET MPOTPaMMHUPOBATh, CUMTHIBATH HIIH
cobuparthb naHHble ¢ Makc. 100 peructpaTopoB enuHoBpeMeHHO (200 1aTYHKOB).

Puc.6.48 Buemnmii BU peructpatopoB v 6a30BOi CTaHIMN

IIporpammHoe obecnieueHue

Peructparop QyHKIMOHHMpYET MOJ YIPaBICHHEM AaBTOHOMHOTO CIIEHUAIBHOTO IPOTPAMMHOTIO
obecrieuenuss Kaye RF ValProbe. IIporpammnoe obecrieuenue ocymiecTsisier (yHKIMH cOopa,
nepenadn, oOpaOOTKM, XpaHEHHWsS W IpeICTaBIeHHs H3MepuTenbHoi uHpopmanuu. [10 BxoauT B
KOMIIIEKT ITOCTABKHU U SIBISETCS €TI0 HEOTHhEMIEMOM YacThIO.

WnenTndukaioHHble JaHHBIE METPOJOTHYECKH 3HAYMMOW YacTH HPOTPaMMHOTO OOecTIeqeHHs
npuBeneHsl B Tabmuie 6.15.

Taoauna 6.15
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Wnentudukanronnsie qaHabIe (TPU3HAKH) 3HaueHue
Wnentudukanronnoe Hanmenoanue [10 Kaye RF ValProbe
Howmep Bepcuu (unentuduxarmonnsiii Homep) 110 1.60

CreneHp 3allUThl IPOrPpaMMHOIO OOECNedYeHUs OT INPEIHAMEPEHHBIX WM HeNpeAHaMEepEeHHBIX
U3MEHEHUH, COOTBETCTBYET YpOBHIO «cpennuii» mno P50.2.077-2014. BnusHue nporpaMMHOro
obecredyeHns: yuYTeHO IPH HOPMUPOBAHUH METPOJIOTHUECKUX XapaKTEPUCTHK.

MeTtpoJiornyeckue ¥ TeXHHYECKHE XapaKTePUCTHKH
OCHOBHBIE METPOJIOTMYECKUE U TEXHUUECKUE XapaKTePUCTUKHU NpuBeaeHbl B Tabnuue 6.16.

Taoauna 6.16

HaumeHnoBanue xapakTepucTUKU 3HaueHue XapaKTePUCTUKHI

Jwrana3zoHbl u3MepeHuii remneparypsi, °C
¢ BHemHUM matarkoM Pt100:
3HAYEHUS U3MEPSIEMOM TeMIIEPATyPhI MuHYc196
B TOUKE ot munyc 80 no 200
B JMana3oHe
CO BCTPOCHHBIM JJaTYUKOM:
B IMaIla3oHe

ot munyc 40 1o 60

Junana3oH n3MepeHnii OTHOCUTEBHOM BIQYKHOCTH BO3/yXa, %0 or 10 1o 90
[Ipenensl nomyckaemMoii abCOOTHON MOTPEUTHOCTH H3MEPEHUN
TeMmneparypsl, °C
BHemHUHM nartunk Pt100 +2,0
B Touke Munyc 196 °C
B quana3one ot munyc 80 mo munyc 22 °C +0,5
B nuarnasone Boie munyc 22 no 0 °C +0,2

B nuamna3oHe Boime 0 1o 200 °C
BCTPOEHHBIN JaTYUK
B nmuanazone ot MuHyc 40 1o munyc 20 °C +15

+(0,1+0,0017-[t])

B nmuanaszone Boimre Munyc 20 1o munyc 0 °C u Boime 50 mo 60 °C +1,0
B nuamnaszone ot 0 go 50 °C +0,5

[penens! gomyckaeMoii OCHOBHOM aOCOMIOTHOM MOTPEIIHOCTH U3~

MepeHH OTHOCUTETBHOM BIQKHOCTH BO3IyXa, %0 +2

ot 10 10 90 %

[Tpenens! mommyckaeMoi TOTIOTHUTETFHON aOCOMIOTHOM MTOTPeT-
HOCTH OT BJIMSIHUS TeMrepaTypbl, %

+0,07-(t*-25)

BxonHble curHaibl (¢ BHEIIHUM UCTOYHUKOM MUTAHUS)

CHIJIBI ITIOCTOSIHHOI'O TOKA, MA
HaIpsKCHUA ITIOCTOSIHHOI'O TOKaA, B

4 -20
0-10

[Ipenernsl nomyckaeMoi OTHOCUTEIBHOM MOIPEIIHOCTY U3MEPEHUI
BXOJIHBIX CUTHAJIOB, %0

0,5 ot guamaszona

OObeM BHYTpEHHEH MaMsITH U 3aMUCh, 3HaUeHUH Ha 1 naTumk 10000
[IpomomKUTENbHOCTS BpEMEHH 3alMCH C HHTEpBaJIoM 1 MUHYTa, 8000
q

HanpsxeHne nuTanus NOCTOSHHBIM TOKOM, B

peructparopa (akKyMyJsITopHble 6aTapen i AA) 3
6a30Boii crannuu (uepes agantep 100-240 B~ ¢ wactoroit 5

50/60 ')

I"aGaputnsie pazmeps! (B x 11 x I'), mm, He Gosee:

154




perucrparopa 127 x 64 x 32
BHEIITHETO TEPMOIMPE0Opa3oBaTes

TUaMeTp X JUIHHA 3,6 x 1o 36600
JaTYMKA BIAXKHOCTH U TEMIIEpaTyphl OKPYKalOIIen Cpe/ibl 18 x9,6 x 20
0a30BOM CTAaHLIMH 45 x 190 x 127
Macca, kr, HEe Oosee

peructparopa (0e3 6aTapeii MUTaHM) 0,25
0a30BOI1 CTaHIIU 0,5

Paboune ycnoBus SKCIUTyaTallMK:
- TeMIIepaTypa oKpyskaromiei cpens, ° C

perucrparopa ot munyc 40 10 65
0a30BOii CTAaHINHU ot 0 1o 50
- OTHOCHUTEIIbHAS BJIKHOCTb, %
perucTparopa ot 10 mo 90 (6e3 koHIEeHCAIUN )
0a30BOii CTaHINH ot 10 o 85 (6e3 KoHaeH caun)
BpeMs HapabOTKH 10 METPOJIOTUYECKOTO OTKa3a, 4 90000
Cpok cityx0bl, JIeT 10

[Tpumeuanue:* Temneparypa B © C

3Hak yTBep:KIeHHus THIIA
3HaK HAHOCUTCS Ha TUTYJBHBIN JUCT SKCIUTYaTallHOHHONW JOKYMEHTAIIUU THIIOTpapUUECKHM CIIOCOOOM U
Ha KOpITyc Mpudopa B BH/I€ HAKIEHKU.

KoMmmiieKTHOCTB cpecTBa U3MepeHunii
- BecipoBonHoii peructparop Kaye RF ValProbe - 1 mir.;
- 0azoBag cTaHIyg - 1 mT.;
- KOMILJIEKT BHEITHUX JATYUKOB - | IIT.;
- nmporpammHoe obecrieuenne «Kaye RF Valprobe» -1 CD-nuck;
- PYKOBOJCTBO IO 3KCILTyaTalllH;
- METO/IMKA MOBEPKHU.

IToBepka
[ToBepka ocymectBisiercss mo gokymenty MII 2411- 0112 - 2014 «Peructpatopsl Temmeparypsl u
BIIQXKHOCTH
oecnpoBoanbie Kaye RF ValProbey, yreepxxnennomy I'ILIU CU OT'YIT «BHUWM um. I.11. Menne-
neeBay» B Jiekadpe 2014 r.

OcHOBHOe MOBEPOYHOE 000PYy/I0BaAHKE:
- DranoHHbIN TepMonpeoOpazoBatens conpoTtusieHus tuna DTC- 100, nnana3zon u3MepeHuit Temie-
patypsl oT Munyc 200 10 660 °C o I'OCT 8.558-2009, norpemnocts + 0,05 °C;
- [Ipeo6pazosarens curnanoB TC u TII «Tepkony, £[0,0002 + 1><10'5><RH3Mep] Owm; £[0,0005 + 5 x10°
XUI/IBMCp] MB>
- JKukocTHbIE TEpMOCTATHI, AMANa30H BOCIPOU3BeACHUs TemmepaTypsl oT Munyc 80 10 200 °C,
HECTaOMILHOCTH MojepKanus Temrneparypsl + 0,1 °C;
- 'eneparop Bnaxunoctu Bo3ayxa HygroGen, moguduxanuu HygroGen 2. I'ocpeectp Ne 32405-11.
Juamna3oH BocnpousBenenus: oTH. BiaaxHocTy oT 0 mo 100 %, norpemnocts + 0,5 %, nuanazoH Boc-
npousseaeHus temneparypsl ot 0 go 60 °C, norpemnocts + 0,1 °C;
- MuorodynknuonaiapHbii kanuoparop TRX-IIR B pexxume BoCIpoM3BEICHHS CHIIBI TTOCTOSTHHOTO TOKA
or 0 mo 24 mA; £(0,01 % or nokazanuii+0,02% oT nuama3oHa); BOCIPOU3BEICHUS HANpPSHKEHUS
noctostHHOTO ToKa oT 0 1o 12 B, (0,01 % ot nmoka3zanuii+0,005 % ot auama3oHa).

CaeleHns 0 METOAMKAX (METOAAX) U3MePEHM I

MPUBEACHBI B PYKOBOJACTBE MO OHKCIUTyaTaluu «Peructparopbl TeMrmepaTypsl W BIAXHOCTH
6ecnpoBoaubie Kaye RF ValProbey.

HopmaTuBHbIe M TeXHHMYeCKHE JOKYMEHTbI, YCTAHABJIMBAIOLIUE TPeOOBAHUS K PerHCTPaTOpPaM
TeMIepaTypsl U BjaxxHocTH OecnipoBoanbiM Kaye RF ValProbe
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1. TOCT 8.558- 2009 «I'CHU. I'ocynapcTBeHHas IOBEpOYHAs cXeMma A CPEICTB H3MEpPEHUi
TEMIIEPATypPbI».

2.TOCT 6651 — 2009 «I"CU. TepmonpeoOpa3zoBaTenn COMPOTUBICHUS U3 TUIATUHBI, MEAN U HUKEJIS.

OOu1re TexHu4YecKrue TPEOOBAHMSI U METO/AbI UCTIBITAHHIT.

3.T'OCT 8.547- 2009 «I'CH. I'ocynapcTBeHHas MOBEPOUYHAs CXeMa ISl CPEACTB U3MEPEHHI BIAXKHO-

CTH Ta30B».

4. TOCT 22261-94 «CpenctBa u3MepeHUH MJEKTPHUUIESCKUX U MATHUTHBIX BelnurH. OO0IHMe TeXHUYe-

CKHUE YCIIOBUSI».

5. Texunyeckas nokymeHTanus komnanuu «Amphenol Thermometrics Inc.», CIIA.

Pexomenaauuu mno o0JgacTsiM npuMeHeHHsi B cdepe TrocyIapCTBEHHOr0 PperyJupoOBaHUs
o0ecmeyeHusl eINHCTBA U3MePEHHUIl BHIMOTHEHUE PAabOT MO OIIEHKE COOTBETCTBUS MPOIYKIIUU M HHBIX
00BEKTOB 00s3aTEIbHBIM TPEOOBAHMIM B COOTBETCTBUH C 3aKOHOJIATEILCTBOM Poccuiickoit deaepamnuu o
TEXHUYCCKOM peI‘yJII/IpOBaHI/II/I.

HN3roroBurenb
Kommanus «Amphenol Thermometrics Inc.», CIITA
Anpec: 967 Windfall Road Saint Marys, PA 15857 USA

Anemopymbomerpst M63M-1. Homep rocynapcreenHoii perucrpanuu 42428/1

Ha3znauenue cpeacrsa uamepeHuil

AnemopymboMeTpel M616M-1 mnpenHa3sHadeHbl s AMCTAHIIMOHHOTO HW3MEPEHHUS MIHOBEHHOWM,
MaKCUMaJIbHOM U CpeHEN CKOPOCTH M HaIpaBJICHHS BETpa.

Onucanue cpeacTBa usMepeHui

[Tpuniun geWicTBuUs aHeMOpyMOOMeTpa OCHOBAaH Ha MHCIOJIB30BAaHMM 3aBUCHMOCTEH MEXIy
CKOPOCTBIO BETPa U YMCIIOM 000OPOTOB BEPTYIIKH, MEK/y HAllPaBICHUEM BETPa U MOJIOKEHHEM CBOOOTHO
OpHeHTUpYyIoleiicss (Qmiorapku gatuvka BeTpa. [Ipy 3TOM CKOpPOCTh u HampaBieHHE BeTpa
npeoOpa3yloTcs B 4YacTOTy cjeloBaHus W (a30BbIM CIOBUT IOCJIEIOBATEIbHOCTEH 3JIEKTPUUYECKUX
UMIIYJIbCOB, KOTOPBIE MOCIIE JAIbHEHIINX MpeoOpa3oBaHuil B MyJIbTE MO3BOJSIOT MPOU3BOAUTH OTCUETHI
rapaMeTpoB BETpa.

OCHOBHBIMH ~ COCTaBHBIMHM YacTSIMM aHEMOPYMOOMETpa SBIAIOTCS JaTYMK BETpa, IMYJbT,
COEIMHUTEINIbHBIN KaOenb.

JlaTyuk BeTpa MpeaHa3HadyeH s padoTel mpu Temmeparype or muHyc 50 mo mmoc 50°C wu
OTHOCUTEIBHOW BIAXKHOCTH Bo3ayxa A0 90%.

JlaTyuk BeTpa MpeAHa3Ha4YeH JuId MpeoOpa3oBaHMA CKOPOCTH W HANpABJICHUS BETpa B YacTOTY
cienoBaHusi ¥ (Da30BBI CABUT TOCJIENOBAaTENIbHOCTH DJEKTPUUYECKUX HMITYJIbCOB MPH MOMOIIH
KOHTAKTHBIX YCTPOMCTB - UMITYJIbCATOPOB.

[lynpT mnpenHazHadeH Ui MpeoOpa3oBaHUSA AJIEKTPUUYECKUX HMIYJIBCOB JlaTYMKa BETpa,
MPONOPIMOHATBHBIX CKOPOCTH W HAaNpaleHHIO BeTpa, B (U3MYECKHE 3HAUCHHUsS IapaMeTpOB BETA,
oToOpakaemMor nu(PppoBON WHIUKAIMEH MyJIbTa.

[IpeoOpaszoBarens uHTpedeiica (711 UCIIONHEHUS C BBIXOJOM HAa KOMIBIOTEp) MpEIHA3HAYECH IS
npeoOpa3zoBanus CUTHAIOB cTaHaapTa RA-485 B ctanmapTHeiii uaTepdeiic RS-232.

Buemnnii Bun anemopymbomerpoB M63M-1 npusezen Ha Puc.6.49
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Puc.6.49

IIporpammHoe obecniedeHue
Wnentudukanonssie aaHHble nporpamMmmHoro obecrneuenus (I10) anemopymbomerpoB M63M-1
npuBeneHbl B Tabnunax 6.14 u 6.15.
Taoauna 6.17

Wnentudukannonnpie 1anHbie BcTpoeHHOTo 110

WnenTuukamonHble JaHHbIE (TPU3HAKH) 3HaueHue
Wnentudukannonnoe HanmeHoBanue [10 Anemopymbomerp M63
Howmep Bepcun (naenTudukanroHusiii Homep) [10 -
Hudposoit npentuduxatop 10 A6C9

Jpyrue nieHTn(UKaluOHHbIE JAHHBIE -

Konctpyknus CU wuckiarogaeT BO3MOXHOCTh HecaHKIIMOHMpoBaHHOTO BiusHUS Ha [IO m CU nu
u3MeputenbHyo uHpopmanmio. Jloctyn monb3oBatens K [IO MOTHOCTBIO OTCYTCTBYET M B IIpOIECcCe
JKCIUTyaTaluy MOIUGUKALUN HE TTOIEKUT.

VYpoBens 3ammuthl BcTpoeHHoro [1O oT HempeaHaMepeHHBIX M MPEAHAMEPEHHBIX HM3MEHEHUU —
cpenuuii mo P 50.2.077-2014.

st oroOpaxenuss uWH(MOpPMALMA HA JKpPaHE KOMIBIOTEPA HCIOIB3YETCs CHEIUAIU3HUPOBAHHOE
BHEIIHee MporpaMMHoe obecrieueHue «MeTeoLeHTpy.

Tab6auua 6.18

I/II[CHTI/I(bI/IKaI_II/IOHHBIe JAaHHBIC YCTAHABJIMBACMOI'0 Ha KOMIIBIOTCPC BHCIITHET O 110

W nenTudukaoHHble JaHHbIE (TPU3HAKH) 3HayeHue
Wnentudukannonnoe Hanmenosanue [10 «MerteolleHTp»
Howmep Bepcuu (nneHTudukannonssiii Homep) [10 1.5.0.x
[Mudposoit uaearuduxarop 1O 7985B3F9431DE0180CD78C80D43AD262
Jlpyrue naeHTuuKanuoHHbIe JaHHBIE -

IIpumeuanue:
1) 1.5.0 — meTponorudecku 3Haunmas actb 110;
2) X-METPOJIOTHYECKH He 3HaunMasi yacth [10.

VYposens 3ammThl BHenHero [10 oT HenpegHaMepeHHBIX B TPEeIHAMEPEHHBIX U3MEHEHH — CPETHUN
no P. 50.2.077-2014.

MeTpoJiornyecKue 1 TeXHH4YeCKHe XapaKTePHCTHKH
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1./lnanazoHbl U3MEPEHUS:

MT'HOBEHHOUM CKOPOCTH BETpa, M/C ot 1,5 no 60;
MaKCUMaJIbHOW CKOPOCTH BeTpa, M/c  OT 3 110 60;
CpeaHel CKOPOCTH BETpa, M/C ot 1,2 no 40;
HanpaBJI€HUs BETpa, IPayChl ot 0 1o 360

Ilepuoas! ocpeaHeHUsICpEeAHEN CKOPOCTH paBHbI 2 U 10 MUHYT.
2. [Ipenensl normyckaemMoi abCOFOTHOM MOTPEITHOCTH:
- IpY U3MEpEeHUr cKkopoctel Berpa, m/c: * (0,5 + 0,05V),
rae V - u3MepsieMasi CKOpOCTh BeTpa IIPU U3MEPEHUH HampaBiIeHUs BeTpa, rpaaycsl: + 10.
- IpY U3MEPEHNUN HAIIPABIIEHUS BeTpa, rpagycel: +10
3.Ilopor uyBcTBUTENHHOCTH, M/C, HE OoJee 0,8
4.HanpsoxkeHue nuranus, B:
-OT CETH MEePEMEHHOTO0 ToKa, B ~ 220 +22/-33; (50 + 1) I'm;
-OT UCTOYHHMKA IIOCTOSHHOIO Toka, B 12 + 1.
5.'aGaputHsle pa3Mepsl, He OoJiee, MM:
-llaTYMKa BETpa:UIMHA, IHUPUHA, BeicoTa 640 X 290 x 695
-IyJIbTa:JUIMHA, IIUPUHA, BbicoTa 260x210x140
-npeoOpazoBarens uuTepdeiica ( B UCIIOJIHEHUH C BBIX0OA0M Ha Kommbiotep) 150x80x40
6. Macca, xr, He OoJiee:
-laTyuKa BeTpa 3,8;
-niynbTa 5,0
-npeoOpazoBarenst unrepgeiica 0,3
7.Cpennsis HapaOOTKa Ha 0TKa3, yac, He meHee 10000
8.Cpennuii cpok cIyKObl, JIET, He MEeHee 8
9.YcnoBus 3KCITyaTalliy 1aTYuKa BETpa:

-TeMIiepaTypa OKpy Karolero Bosayxa, °C ot Munyc 50 1o maroc 50
-OTHOCHUTEIbHAS BIAXHOCTh BO31yXa,% 1o 98
-atMoc(epHoe naBienue, klla ot 84 no 106
[TynpTa 1 mpeobpazoBates:

-TeMIIepaTypa OKpyXaroliero Bo3ayxa, °C oT moc 5 1o mitoc 40
-OTHOCHUTEIbHAS BIAXHOCThH BO3AyXa, % 1o 80
-atMoc(epHoe naBienue, klla ot 84 no 106

3HaK yTBepsKAeHHs THIIA

3HaK yTBEPKJIEHUS THIA CPEICTBAa U3MEPEHHUSI HAHOCUTCS:

- Ha q)HpMeHHBIX IJIaHKaX, YCTAHOBJICHHBIX Ha MJAaTUYUKC BCTpa WKW NYJIbBTC B YKAa3aHHBIX Ha
yepTekax Mectax — (POTOXUMHUECKUM CIIOCOO0M, 00ECTICUMBAIONINM YETKOE N300paKEHHE 3TOTO 3HAKA,

- B popmymsipe Ha TIEPBOM JIMCTE — OTTHCKOM IITaMIia ¢ H300paKeHUEM 3HaKa.

KoMILieKTHOCTH

B KOMITJIEKT MOCTAaBKH BXOMAT:
-natuuk Betpa J182.788.004 1 mmr.
-0nok nmuranusa JI185.087.004 1 .
-xabenb J186.664.066 1 .
-nynbT AMKT.468364.002 I mr.
-nnpeodpazoBarens ANUKT.468364.009 1 .
-kabenb «Hynb-MoaeMHbI» ANKT.685631.006 1 mr.
-xao0ens nuaun ceasu JIMKT.685631.008 1 .
-kabenp coequunTenbHbi AUKT .685631.008 1 mr.
-xomruiekt 3UIT 1 xomrw.
-nporpamMmmHoe obecnieuernre M63M-1 SANKT.416939.004 1 nuck
-KOMIUIEKT MOBEpOUHBIX mpucnocodnenuit J1I84.073.001 1 koM.
-nacniopt JI82.009.002 I1C 1 7K3.
-meroanka nosepku MIT PT 1526-2011 1 oK3.
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IMoBepka

OcymectBigercs nmo pokymenty MII PT 1526-2011 «anemopymbomerp M63M-1. Meroauka
MOBEPKM», yrBepxkaAeHHOMY DPI'Y «PoctecT-MockBa» 25.02.2011 .

IIpy mepBUYHOM NOBEPKE 3HAK IOBEPKH HAHOCUTCA, B BUJIEC OTTHCKA ITOBEPUTEIIBHOIO KJIEHMa, B
nacnopte J182.009.002 TIC. Ilpu nepuogmyeckoil MOBEpPKE 3HAK MOBEPKA HAHOCUTCA B BHJAE OTTHCKA
MOBEPUTEIHHOTO KiIeliMa U rojorpapuuecKoil HakIeHky, Ha CBUAETENBCTBO O MEPHOAMYECKON TOBEPKE.

OCHOBHBIE CpE/ICTBA ITOBEPKU:

-3TaJOHHAs a3pOJMHAMUYECKasi YCTAaHOBKA C JUANa30HOM BOCHPOM3BEIEHHUS CKOPOCTHU BO3TYLIHOTO
notoka ot 1,0 1o 35,0 M/c 1 MeTposiornueckumMu xapakrepuctukamu coriacHo ['OCT 8.542-86.

IIpyn mepBUYHON MOBEPKE 3HAK IIOBEPKU HAHOCUTCS B BHUJIE OTTHCKA IIOBEPUTEIBHOIO KJ€HMa U
rojiorpaduuecKoil HaKJICHKU, Ha CBUIETEIHCTBO O MEPUOIMUECKOM IMTOBEPKE.

CaeeHns 0 MeTOAMKAX (METOAAX) U3MePEHM I

Nznoxensr B macnopte J182.009.002 «Anemopymbomerp M63M-1.ITaciopT»

HopMaTuBHBIE W  TeXHHYeCKHe JIOKYMEHTBI, YCTAHABJMBaWIIMe TpPeOOBAHMA K
anemopymoomerpam M63M-1

1.TY 25-1607.008-82. «Anemopymbomerp M63M-1. TexHudeckue yCiuoBus».
2.I'OCT 8.542-86 «I'ocynapCTBEHHBIN CIICIHMAIBHBIA 3TAJIOH U TOCYJapCTBEHHAs TTOBEPOYHAs CXeMa
JUIS CPENICTB U3MEPEHUI CKOPOCTU BO3yLIHOTO ITOTOKAY.

HN3roroBuresn

OAO «Cadonosckuii 3aBoz «I uapomernpudop»

WHH 6726009364

Anpec: 215500, r. CadhonoBo, CMoneHCKast 00J1acTh.

Ten.: (48142) 7-50-01,7-50-15, daxc: (48142) 7-50-45,7-50-74
E-mail: meteoGMP@mail.ru; web: www.meteogmp.ru

N3MepuTeIH—PEerucTpaTopbl TeMnepaTypbl 1 OTHOCHTEILHO#
BJIAJKHOCTH aBTOHOMHbBIe cepuu EClerk®-M

Howmep rocynapcreennoit peructparuu 60082

Ha3znaueHue cpeacrsa u3mepeHuil

W3mepurenu—perucTpaTopsl TeMIIEpaTypbl U OTHOCUTENFHON BIaKHOCTH aBTOHOMHBIE CEpUN
EClerk®-M (mamee — mpuOOphI) mOpeaHa3HAYCHBI IS HM3MEPCHHU (COBMECTHO C IEPBHYHBIMH
M3MEPUTENBHBIMUA TPeoOpa3oBaTesiIMU) TEeMIIEpaTyphl >KUAKOCTEH, Tra3oB M CHIIYYMX MPOAYKTOB,
OTHOCHUTENIbHOM BJIQKHOCTH HEarpecCHBHBIX Ta30BBIX Cpel U 3alUCH PE3yJbTaTOB H3MEPEHHH BO
BHYTPEHHIOIO TMaMATh mpuOopa ¢ mocienyromeil o0paOoTkoi monydeHHOH HMHPOpPMaluu Ha
MEePCOHAIBHOM KOMIBIOTEPE.

Onucanue cpeacTBa usMepeHui

[TpuHIMN JNENCTBUS npubopoB OCHOBaH npeoOpa3oBaHUU BBIXOJIHBIX CHUTHAJIOB
TepMmonpeoOpazoBareieii B mudpoByto dopmy ObicTpoaeiicTByronuM ALl u Ha copOMOHHOM MeToze
HU3MCPCHHUA BJIAXKHOCTH C TOCICAYIOIIUM HU3MCPCHUCM CMKOCTH, 3allUCU PC3YJIbTATOB HBMCpCHI/If/'I BO
BHYTPEHHIOI TaMATh MpUOOpa ¢ MEPHOIOM 3amuch OT 1 ¢ 10 24 4 U OTOOpaKCHUH H3MEPEHHBIX
3Ha4YCHUH Ha AUCIUICC IPpH €ro HAJIMINH.

[TpuGopkl BKIIFOYAIOT B ce€0s1 SJEKTPOHHBIN OJIOK CO BCTPOCHHBIM MPEOOpPa30BATEIIEM TEMIIEPATYPHI
WIM TEMIEpaTypsl U OTHOCUTENbHOW BIaXHOCTH (Mcn.Gl) uIM SIEKTpOHHBIA OJOK € 30HIOM
Temrneparypbl (ucn.G2), WM SJIEKTPOHHBIM OJIOK C KJIEMMaMU JJisl MOIKIIOUCHUS TpeoOpa3oBaTest
temrepatypsl (ucm.G3).
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[TpuGops! B 3aBUCIMOCTH OT UCTIOJHEHUS MPEHA3HAYCHBI:

— 7Sl U3MEpEeHHsl TeMIepaTypbl C OAHUM WIHM JBYMS TEpMOINPEoOpa3oBaTesIMH B JUAIa30HE OT
mumyc 50 10 200 °C (Pt1000 0=0,00385 °C™Y);

— s U3MEpeHHs TemIepaTrypsl B auana3zoHe oT mMuHyc 40 o 55 °C [BCTpoeHHBIH B KOpIyC
tepmonpeodpazoBatens (T) ¢ mudpoBbIM BEIXOA0M]);

— 171 U3MepeHus TemrepaTypsl B quana3zoHe oT MuHyc 100 no 800 °C mig ucnoHEHUs € 30HAOM
umu 10 1200 °C myis WCHoSHEeHUsS C KJIeMMaMH ToAKiIrodeHus: tepmomnapsl [(Tepmomnapa XA(K)] ¢
KOMIIEHCAIMEN TeMIIepaTypbl X0JIOAHOIO casi B pexuMe dKciuryarauuu ot Munyc 40 no 55 °C;

— JUISl U3MEPEHUS TeMIepaTypbl B auanazone ot MUHyc 40 10 55 °C u OTH. BIa)XKHOCTH BO3/yXa B
nuarnasone ot 0 10 95 %; BbImycKaloTCs ¢ pa3HbIMU Kiaccamu TouHocT RHT-1, RHT-2.

[lo xonuuecTBY KaHAJIOB M3MEpEHHs NPUOOPHI MOAPA3NENAIOTCI — Ha OJHOKAHAJIbHBIE U
JBYXKaHaJbHBIC.

ITpuGops! B 3aBUCUMOCTH OT HA3HAUEHUS BBIITYCKAIOTCS IBYX MOIU(DUKAIIIN:

— EClerk®-M -01 — perucrpatop (0TCyTCTBHE UPPOBOTO HHANKATOPA);

— EClerk®-M -11 — usmeputenb—peructpatop (Haruuue uGppoBOro HHINKATOPA).

[To crioco0y MoAKIIOYeHHS YyBCTBUTEIHLHOTO dJIeMEHTa Ha Bxoje (manee — UD) mpubopsl UMEIOT TpU
KOHCTPYKTUBHBIX MCIIOJTHEHHUS:

— G1 - YD BcrpoeH B kopiyc nmpudopa (Tonbko s ucnonnenus T u RHT);

— G2 - YD BcTpoeH B 30H]1 MPUOOPA )KECTKO 3aKpeIICHHBIN (TOIbKO A1 ucrionHeHus 2Pt u K);

— G3 - YD moaxmoyaroTcst K npubopy yepe3 KiaeMMbl (Tosbko it ucnonHenus 2Pt u K). UD B
cocTaB mpuOopa HE BXOIUT.

[TpuGops! O THITY KOPITyCa BBITYCKAIOTCS TPEX KOHCTPYKTUBHBIX MCIIOTHEHUH:

— IOPTAaTUBHBINA Kopmyc u3 miacTtMacchl (P);

— repMEeTHYHBINA PSIMOYTOJIBHBIN KOPITyC U3 TUIacTMacchl HacTeHHoro kperuieHus (HP);

— MWIMHAPUYECKUN TepPMETHIHBINA KOPITyC U3 HeprkaBetomel ctamu (HM).

W3mepurenbHble 30HABI B 3aBUCHMOCTH OT Ha3HAueHHWs M JMANa30Ha M3MEPSEeMON TeMIIepaTyphbl
UMEIOT pa3IMYHYIO AJIUHY.

[Tpubop umeer OaTapeitHbIN OTCEK AJIS TUTHEBOM OaTapeu, KHOMKY BbIOOpa pexuma padotsl u USB
HOPT JUIsl CBA3H € MIEPCOHAIBHBIM KOMITBIOTEPOM.

miomba

3
\)
b
B
o

ITnomba 1101 3allTUTHBIM KOJIITa4YKOM

TInom6a Ha miéHke,
caMopaspyIaromascs
TIPH BCKPBITHHU.

Puc. 6.50 TIpubops! (cieBa Hampaso) B kopryce P, HP, HM

IIporpammHoe o0ecnieueHue

[TpuGopsl (HYyHKIMOHUPYIOT TIOA YIPABICHWEM BCTPOCHHOTO CIIEHHUAIBHOTO IPOTPAMMHOTIO
obecrieyeHusi, KOTOpOE SBISETCS HEOTheMJeMOol dacThio npubopa. IIporpammuoe obecrieuenue
ocymiecTBiasieT GyHKIUU cOopa, oOpabOTKH, Mepenadyu, XpaHEHUS WU TMPEACTABICHUS W3MEPHUTEIbHON
uHGOpMALUY TIPU HAJTMYUU TUCTLIES.
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Taxke umeercs aBtoHomHoe [I0 «EClerk 2.0» mis mepcoHaJbHOTO KOMITBIOTEPA, KOTOPOE
MO3BOJISICT CYMTATh 3alMCaHHBIE 3HAYEHUS W3 HaMsiITH npubopa Ui mocieayromeid oOpaboTku u
onpenenuTh Bepcuto BctpoeHHoro 110 B okHe «Mento/CnpaBka/lIpoBepka nienoctaoctu [10».

WnenTudukaoHHble JaHHBIE IPOrPaMMHOr0 o0ecriedeHrs npuBeeHsl B Tabmuie 6.19.

Ta6auna 6.19

Wnentudukanronusie qaHable (TPU3HAKH) 3HaueHue
Nnentuduxanrnonnoe Hanmenoanwue 110
BCTPOEHHOTO -
aBTOHOMHOT'O EClerk 2.0
Howmep Bepcuu (MaeHTHPHUKAITHOHHBINA HOMEP)
I1O

E1.0
BCTPOEHHOTO 20
aBTOHOMHOT'O ’

[udporoit unentudpukarop 1O
BcTpoeHHoro [10
aBToHOMHOrO [10

crc32: 23769674
md5:28FFAC84885E66067DDC999C27717E88*

* st Bepeuu 2.0

CreneHp 3amUTBl  IpOrpaMMHOrO  obOecrieyeHuss NTpUOOpOB  OT  NpPEeIHAMEPEHHBIX  WIIHU
HeNpeAHaMEPEHHBIX U3MEHEHHH, COOTBETCTBYET YPOBHIO «cpenHuii» o P 50.2.077-2014.
Bnusinue mporpaMMHOro o0ecreueHuss YYT€HO TpU  HOPMHUPOBAHUU  METPOJOTHYECKHX
XapaKTePUCTHK.
K metponorudecku 3uaunmoii gactu [10 CU otnocutcs daiin: EClerk2.0.exe.
MeTtpoaornyeckne 1 TeXHH4eCKHe XapaKTePUCTUKH
OCHOBHBIE METPOJIOTMYECKUE U TEXHUUECKUE XapaKTePUCTUKHU NpuBeaeHbl B Tabmuue 6.20.
Ta6auna 6.20
HaumenoBanue 3Ha4YeHNE XapaKTePUCTUKH
XapaKTEPUCTHK EClerk -M-2Pt | EClerk -M-K EClerk -M-T EClerk —-M-
1 2 3 4 5)
Tun mnepBUYHOTO IIpe JaTYUK BIIAXKHO
TepMonpeodpa-
obpasoBatei Pt1000 tepmonapa K 30BaTelb ¢ IUd- e "
p P R TEMIEpary psl
POBBIM BBIXOJIOM
C  1HU(POBBIM
ot muHyc 100 ot munyc 20
Jlnarma3oHbl ot munyc 50 1o 800; ot muHyc 40 1o 55;
W3MEepEeHUi 1o 200 ot munyc 100 1o 55 ot munyc 40
temriepaTypsl, °C 1o 1200 1o munyc 20
JlnanazoH H3MepeHui ot 0 1o 95 (6e3
OTHOCHUTEIBHON  BIIAX — — — KOH/ICHCAIlUU
Hoctu, % BJIATH)
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[Ipenensl momyckaemou

OCHOBHO#  aOCOJIOTHOH +(0,2+0,001T

MOTPEIIHOCTH  U3MEPE
HUU TGMHGpaTypBIl), °C

IBM)

+(0,5+0,002T ;150 )

+(0,5+0,003 Ty, )

ot munyc 20
1o 55:
RHT-1 +£1,0
RHT-2+1,8
ot munyc 40
1o munyc 20:
RHT-1 +1,5
RHT-2 £2,3

IIpeneinsr
JIOITyCKaeMou
a0COMIOTHOI Torper-
HOCTH H3MEPEHUM OT-
HOCHUTEIILHON BJIAXKHO-
CTH B auamnasoHe, %

or 10 1o 90
RHT-1+3,0
RHT-2 +4,0
or0mo10wm
caaimre 90
1o 95

RHT-1+4,0
RHT-2+7,0

[Ipenensl momyckaemou
JIONIOJTHUTENLHON a0Cco-
JIFOTHOM TOTPELIHOCTH,
BBI3BAHHOM H3MCHECHU-
€M TeMIepaTypbl HKCH
myaranuu ot 20 °C, Ha
kaxzaele 10 °C, °C

+(0,140,0006 T,u50.)

Kommencanus
XOJIOAHOTO CIIas

€CTh

KomnyectBO KaHaIOB
U3MEPEHUI

1,2

1,2

KoncrpykTBHOE
HCIIOJIHEHUE

HP;

HM

Cnoco0 IOOKITIOUEHUS
un

G2; G3

Gl

Jnanazon
HaIpsOKCHUM TTUTAaHMUS,

B, Garapes (/2AA )

3,6

Haumenbmmii  paspsin
uppoBOoro Kojga OT-
CYETHOI'O YCTPOMCTBA B
peXUME U3MEPEHUI

0,1

1,0

0,1

0,1

O0BéM maMsiTH,
MeHee

HC

500 TeIc. 3HAUEHU

Ilepuon peructpanuu
OTCUETOB U3MEPEHHBIX
napaMeTpoB

orlcuno24y

Tun 3anucu U3MeEpeH-
HBIX IapAMETPOB

IUKJIMYECKUI; 1O 3aII0THECHHUS

MaxkcumanbHoe KOIH-
YECTBO MHTEPBAJIOB 3a-
nucu (ceccuii)

21

["aGapuTHBIE pa3Mephl,

KoHCTpyKTHBHOE HCTIONHEHNE

MM, He Oomee: [ x I

p

HP

HM

x B:

— 3JIEKTPOHHOTO OJIOKa

140x36x20

145x90x41

@330x160
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—30H7a
JMaMeTpX [UIiHa) 3x120 (200; 300; 500)| 4x120 (200; 300; 500) | 4x120 (200; 300; 500)
MuHuManbHas
rIyOMHa MOTPYKEHUS 40 40 40
(vn)”

Macca npubopa (6e3 010
30H/a), KT, He OoJee '
YcaoBus
SKCILTyaTaluu: ot munyc 40 no 55
-JINara3oH TeMIIepary-
PBI OKPYKAIOIIEro BO3-
nyxa, °C;
-OTHOCHUTENIbHAS BIIAXK- 710 95 (6e3 KOHCH CALMH)
HOCTh  OKPY)KaIOIIEero
BO3/yXa IIPH TeMIIepa-
Type 25°C, %
-nuana3oH atMocdep-
HOro JaBiienusi, klla ot 84,0 no 106,7

0,15 15

VcinoBusi  TpaHCHOPTH
POBaHUS U XpaHEHUS:

— JIMamna3oH TeMIlepa- ot munyc 40 10 55
TYpbI OKPYKaIOIIETO
BO31yXa, °C;
— JMamna3oH OTHOCH- ot 0 1o 95
TEIBHON BIAXHOCTH]
OKPYKAIOIIEeTo BO3/yX4
npu temrepatype 25 °C,
%,;

— Juamna3oH arMmocdep- ot 84,0 o 106,7
Horo nmaBiieHus, klla

Cpennsist HapaboTKa Ha 40 000
OTKa3, 4
Cpennuii CpoK CIyKOBbl, 5
JeT, He MeHee

[Ipumevanus:

1) [MorpemrHocTh HOPMHUPYETCS I TPHUOOPA B KOMIUICKTE C YyBCTBUTEIBHBIMH JIEMEHTAMU JIJIsI
ucnionHeHnit G1 u G2 u 6€3 4yBCTBUTENBHBIX JIEMEHTOB 7151 uctioyiHeHus1 G3.

2) dnuna 30H71a ¢ Tepmonapoid K B 3aBUCMMOCTH OT AMana3oHa U3MEPEHU TeMIIepaTyphl:

— 120 MM — ot Mmunyc 100 mo 200 °C;

—200 MM — ot munyc 100 mo 400 °C;

—300 MM — ot Mmunyc 100 mo 600 °C;

— 500 MM — ot munyc 100 mo 800/1200 °C.

3) Bropoii aneMeHT pacmosioxkeH Ha pacctosiuuu L1, MM, oT KoHIIa 30H1a, HO HE MeHee 100 MM oT
Koprryca npubopa. MunuManbsHas riayouna norpysxkenus (£1+ 40) mm.

3HaK yTBepsKAeHHs THIIA
HAHOCUTCS HAa TUTYJbHBIN JHMCT SKCIUTyaTallHOHHOM JOKYMEHTAllMM TUIOrpadUYecKuM CIocoOOM U Ha
KopItyc mpudopa B BUJE HAKIICHKH.

KoMmmieKTHOCTB cpecTBa U3MepeHunii

— H3mepurenps—perucrtpaTop TeMIeparypbl U OTHOCUTEJIBHOW BIJIAXXKHOCTHM ABTOHOMHBIA CEPUU
EClerk®-M - 1 mwr.;

— nporpammuoe obecrieuenue «EClerk 2.0» — 1 CD nuck;

— PYKOBOJICTBO I10 3KCIUTyaTaluu — 1 9K3.;

— meroauka nosepku MIT 2411- 0120 — 2015 - 1 k3.
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IToBepka

IToBepka ocymectBisiercss o gokymenty MII 2411- 0120 — 2015 «M3mepHUTEnr—perucTpaTopsl
TEMIIEPaTypbl U OTHOCHTENILHON BIAKHOCTH aBTOHOMHbIe cepuu EClerk®-M. Metoanka moBepkny,
yrBepxkaeHHoMy ['TI CU ®I'VIT «BHUUM um. JI.11. Menneneea» B utone 2015 r.

OcHOBHOE TOBEPOUHOE 0OOPYIOBAHHE:

— DtanoHHbI TepMonpeoOpazoBaTens comnpotuBineHus Tuma OTC-100, nuanazoH wu3MepeHUi
temnepatypsl oT MuHyc 200 1o 660 °C mo I'OCT 8.558-2009, norpemnocts + 0,05 °C;

— DTaJOHHBIN TEPMODJIEKTPUUIECKHI peoOpa3oBaTelb, AUana3oH U3MepeHuit Temmneparypsl ot 0 10
1200 °C o I'OCT 8.558-2009, norpeurHocts + 0,1 °C;

— IIpeo6pazosarens curHanoB TC u TII «Tepkon», +£[0,0002 + 1><10'5><RmMep] Owm; £[0,0005 + 5
%107 XUyyoyiep] MB;

— XunkocTHble TEPMOCTATHI, AMANa30H BOCIpou3BeneHUs Temneparypsl oT Munyc 100 mo 200 °C,
HECTaOMILHOCTH MojepKanus Temreparypsl + 0,1 °C;

— Manouneprmonnas tpyouatas neub MTII-2MP nuanazon temneparypst ot 100 o 1200 °C ;

— I'eneparop BnaxxnocTtu Bo3ayxa HygroGen, mogudukanuun HygroGen 2. IN'ocpeectp Ne 32405-11.

Juanazon Bocrpou3sBeneHusi oTH. BiraxHocTu oT 0 go 100 %, morpemnocts + 0,5 %, nuanazon
BocnpousBeneHus remneparypsl ot 0 go 60°C, norpemHocts + 0,1 °C.

— MHorodpyukunonanbabiii  kanmubpatop TRX-IIR B pexume BocnmpousBeleHUs HANPsSHKEHUN
MTOCTOSIHHOTO TOKa B aAuana3zoHe oT MmuHyc 10 go 100 mB, morpemnocts £(0,01 % ot mokazanuii +0,005
% ot muanazona); oT 0 go 12B, morpemmnocts £(0,01 % ot mokazanmii +0,005 % ot auama3ona); B
peKHUME BOCHPOMU3BEIICHHUS COMPOTUBICHHUS IOCTOSSHHOMY TOKYy B auanazoHe or 0 mo 400 Ow,
norpemHocTh +(0,005 % ot nokazanuii +0,02 % oT nuamnazoHa); B peKUME BOCIIPOU3BEACHUS CUTHAJIOB
TepMonpeoOpazoBaTeiicii conpoTuBiacHus, auana3zon ot muayc 200 xo 850°C, morpemmrocts +(0,005 %
oT nokaszanuii + 0,02 % or AuanasoHa), B pexXHMe BOCIPOU3BEAECHUS CUTHAJIOB TEPMOIAp AMANA30H OT
munyc 270 no 1820 °C, norpemnocts +(0,005 % ot nmokazanuii + 0,02 % oT nuanazoHa).

CeneHusi 0 METOAUKAX (MeTOXAX) U3MEpPEeHU I
NPUBEJCHBI B PYKOBOJACTBE MO OKCIUIyaTanmuu «M3MepuTenu—perucTpaTopsl TeMIeparypbl |
OTHOCHTEIIbHOM BIaKHOCTH aBTOHOMHBIE ceprn EClerk®—My.

HopMaTuBHBIE M TeXHHMYECKHeE JOKYMEHTbI, YCTAHABJIMBAaKOLIMe TPeOOBAHUS K M3MepHUTEIsIM—
perucTpaTopaM TeMmepaTypbl H OTHOCHTEJIbHOM BJIAXKHOCTH aBTOHOMHBIM cepuu EClerk®-M

I.TOCT 8.558- 2009 «I'CH. T'ocymapcTBeHHas IOBEpOYHAas CXE€Ma JJsl CpPEACTB H3MEpPEHUi
TEMITEPaTYpPhI».

2.TOCT 6651 — 2009 «I'"CH. TepmormpeobpazoBareiny CONPOTUBICHUS U3 IIATUHBI, MEIU U HUKEJIS.
OOmue TexHUYeCKHe TPeOOBAHUS M METO/IbI HCITBITAHUI.

3.OCT P 8.585-2001 «I'CHU. Tepmonapsl. HomuHanmbHBIE CTaTUYECKHE XAPAKTEPUCTUKHU
npeoOpa3oBaHUsI.

4T0OCT 8.547- 2009 «I'CU. TI'ocymapcTBeHHasl IOBEpOYHAs CXEMa MJs CpPEACTB H3MEpPEHUil
BIIAXKHOCTH Ta30BY.

5. Texuunueckue ycnosust TY 4211-041-57200730-2014.

HN3roroBuresn
000 «Hayuno—npousBoacteeHHas kommanus «PIJICUBy, r. HoBocubupck
Anpec: 630082, r. HoBocubupck, yn. launas, 60
ten.(383) 319-64-01, 319-64-02, daxc (383) 319-64-00
www.relsib.com
WHH/KIIIT 5402159819/540201001

OTMeTUM Takke, 4TO K YUCIy OOOpYIOBaHUS, YCTaHABIMBAEMOTO B JIAOOPATOPUHU, OTHOCSTCS
pErucTpaTopbl TEMIIEPATYphl, BIAKHOCTH U JAPYIMX MapaMeTpoB Bo3ayxa (mpousBoacTtso ¢pupmel OO0
«mxenepusie TexHonmorun» Poccus, http://gigroter mon.ru); anemopyMO0oMeTp, peHa3HAYCHHBINA JUIS
JTUMCTAHIIMOHHOTO U3MEPEHUSI MTHOBEHHOM, MAKCUMAJIBHOM U CPEJTHE CKOPOCTEN 1 HAlpaBJICHUs BETPa B
CTallMOHAPHBIX YCIOBUAX (aHemMopymOomerp M63M-1; mpousBoacTBOo «AHanuTcepBuc», Poccus) u
U3MEpUTENIh MAacCOBOW KOHILIEHTPALMM a’pO30JbHBIX YACTHUL], IpPEeJHA3HAUYCHHBIH Ui W3MEpEeHUs
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MacCOBOW KOHLIEHTPALMU MbUIM PAa3IMYHOTO IMPOUCXOXKIECHUS U XMMHUYECKOIO COCTaBa IPU KOHTPOJE
IIPEBBILIEHUS PEAEIBHO TOMYCTUMBIX KOHIIEHTpaluil B Bo3nyxe (mpoussoactBo HITO «OxounHTeEX»).

Tab6auna 6.21
HaumenoBanue Pacnonoxxenwne | [IponsBoautens|  ["aGaputh
Perucrparopsl Temmeparypsl, BnaxkHoctu u | Jlaboparopus | OOO
JIPYTUX MMapaMeTpoB BO3lyXa "UnxeHepHbIie
TEXHOIOTHH",
Poccus
http://gigroter
mon.ru
Anemopymbomerp, mpenHasHaueH —Juia | JlaGoparopus | AHanut- l'abapurhbre
JTUCTAHIIMOHHOTO H3MEPEHUS MTHOBEHHOM, CepBHuC, BaSMCDEL
MaKCUMaJbHOM U CpeOHEH CKOPOCTEH H Mocksa 2231%%:2;2? i
HalpaBJieHWsT BeTpa B  CTAIlMOHAPHBIX TyIbTA -
YCIIOBHSIX http://www.an | 260x210x140;
AHeMoOpyMOoOMeTp M63M-1 s alit-sv.ru Macca:
JTUCTAHIIMOHHOTO H3MEPCHHS MIHOBCHHOM, AATHIKE BETPa -
MAaKCUMaJIbHOH W CpEIHEW CKOpOCTed U IST’YSHE;_ 5 ke
HaIpaBIICHUs BETPa KaGens(100m) —
6KT; IIOJIHOTO
KoMImIekTa2 0kr
Wsmeputens  MaccoBodi  koHIeHTparuu | Jlabopatopusi | [Ipon3BOACTBO | AHAINTHYECKHHA
a’pO30JIbHBIX YACTHUI[ MpeIHA3HAYeH JUIs HIIO «DKO- | MoAyib 3
. 120x120x140
W3MEpPEHHS] MAaCCOBOM KOHIEHTPALMU TbLIN HUHTEX» ]
Pa3IMIHOTO MIPOUCXOXKICHHUS u AHaTHTHYCCK
XHUMHUYECKOTO COCTaBa IIpU  KOHTPOJIE Mozyis - 0,8 kr,
IIPEBBIIICHUS peaCIbHO-I0IYCTUMBIX U3MEPUTEIILHBIH
KOHIICHTPALUi B BO3yxe ADPOKOH Moty - 1,0 kr
6.8.8 'mapoxumMuyeckoe cTalmoHapHoe 000pya0BaHNE
Tab6auna 6.22
HaumenoBanue Pacnonoxenune Tpom3souTes ['abapurst
(Mozenp) (Mm)
Juctumisitop Kommnekcnas | JID-25 «CII6» | 460x382x685
naboparopus
Puc.6.51
YcraHoBKa JIJI YUCTOM BOJIBI Kommrekcnas | GFL 2108 700x390x700
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nabopaTtopus

Puc.6.52
Mkad cymmumpHbINA Kommekcnas | 119-0041 810x890x660
nabopaTopus
(120 m)
Puc.6.53
ABTOKIIaB Kommiekcnas | MELAtronic 51x55%38
naboparopus | 23
Puc.6.54
Kommiekcnas | Ulab UC-1412 | 380x480%330
nabopaTopus
Puc.6.55
Memanka MmarautHast (3 mr) Kommekcnas | [19-6110 12x13%6
nabopaTopus
Puc.6.56
CriekTpopOoTOMETp CKaHUPYIOLTUI Kowmmnekcnas | DR-6000 215x500%460
(HACH-
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naboparopus LANGE,
I'epmanmus)
Puc.6.57
YcraHoBKa ISl THTPOBAHUS Kommuiekcnas | 848 300x240x300
naboparopus | Titrinoplus
Puc.6.58
Beckhl aneKkTpoHHBIC Kowmmnekcnas | HR-250A 198x294x315
= naboparopus
Puc.6.59
bans naboparopnas BoasiHas Kowmmnekcnas | LOIP LB-163 | 530x300x220
nabopaTopus
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Puc.6.60

6.8.9 'unpoduszuyeckoe 000pyaIOBAHUE

Ot10o obopymoBanue Oyaer paccmorpeHo B ['maBe 9. Tam ke mpuUBEACHO OINMCAHUE HEKOTOPHIX
COBPEMEHHBIX TEXHMYECKHX CpEACTB MJsl M3MEPEHHS THIPOJIOTHYECKHX XapaKTepPUCTUK MOped u
OKEaHOB. 3]1eCh OTMETUM TOJIBKO HEKOTOpBIE BUIbI COBPEMEHHOTO THAPOPUINYECKOTO 00OPYIOBAHHUS.
1o, npexae Bcero, CTD-30uab1, B TOM yKcie U paboTaronye B aBTOHOMHOM pEeXHUME, U3MEpSIoIne
TEMIIEPaTypy, AJIEKTPOIPOBOIHOCTb, JABJICHHE, PACTBOPEHHBIH Kuciopod, PH u HekoTopble apyrue
XuMu4eckre napamerpsl. CyliecTBYIOT IpoOooTOOpPHUKHM 00pa3lioB BOAbl Ha 6 (u Oosiee) 6GaToMeTpoB
Huckuna ms paboThl B aBTOHOMHOM pexume (0e3 mpuMeHeHHsl Kabenb-TpocoBoil sebenku). Ha
HEKOTOPbIX COBPEMEHHBIX CyAax B JHHUIIE CyJAHAa BMOHTHPOBAaH aKyCTHMUYECKHH JOIUIEPOBCKUN
U3MepUTeNb TedeHW. Takke B COCTaB CTAI[MOHAPHOIO THUAPOPHU3NYECKOrO0 00OPYIOBaHMS BKIIOYEH
BBICOKOYACTOTHBIN J1a00OpaTOPHBII colleMep ¢ PeMOHTHBIM HaO0OpOM M 00pa3loM CTaHJapTHOW MOpPCKOM
BojbI. bosnee monpoOHO paboTa ykazaHHOTO 000pyAOBaHUS OYIET pacCMOTPEHA TTO3XKE.

K uucny ruapodu3ndeckoro crnenuanbHoro (1eaeBoro) o0opya0BaHUs MOKHO OTHECTH U3MEPHUTENb
CTD mpoduneit Ha xomay cyaHa (cKopocTh 10 20 y370B) B MOCTE CO CHEIHATM3UPOBAHHON JI€OCIKOM,
CBOOOJTHO MAMAIOIINI TEpOYIUMETP C 3aIMChI0 HA BHYTPEHHIOIO MaMsTh, a TAKKE CBOOOHO IMaIal0IIne
TypOynuMeTphl ¢ Tepenadeid mHbopManuu Ha NANTyOHBIA OJIOK BMECTE C AJIEKTPHUECKOW U pydHOH
JedenKamMu.

6.8.10 I'mapoOromornyeckoe cTalMoHapHoe 000pyI0BaHHE

Ta6aumna 6.23
HaumenoBanue Mecto [IpousBo- | ['abaputsl
YCTaHOBKH JTATEITh
XomnoaunbHuk taboparopusiii Liebherr LKexv 3910
(nm gpyroii) Kommekcnas | Liebherr, 600/615/1
nabopatopust | ['epmanus 840mMm
Bec 120
Cwm. KT (TIpu

HaIpuMep HaroJaHe
http://lwww. | HuH)
germany-
holod.ru/cat
alog/liebher
r/lkexv_391
0/
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Puc. 6.61
JlaGopaTopHbIif MOPO3WIBHUK BEPTUKAIBHBIN 2-X Kommnekcnas | Liebherr, 2150/1430
kamepubiid Liebherr LGPv 1420 nabopatopust | I'epmanus | /830 mm
Bec no
130 kr
npu
HAaIoJIHe
HUHN
HuszkoremmeparypHblii MOPO3HIBHBIN J1aph Kommekcuast | Liebherr, 1370/810/
riryookoit 3amopo3ku (10 -45°C) (ropu3oHTanbHbINA) | mabopatopusi | ['epmanus 920 mm
Liebherr LGT 3725 Jo 140 kr
npu
3aIoJTHe
HUHN
Muxkpockon 6uHokysipHbiid Olympus SZX16 Kommnekcnas | Olympus 300/300/5
nabopaTopus 00 MM
Cwm., Bec o 5
HampuMmep, | KT
http://www.
intergen.ru/
catalog/opti
cheskie_mi
kroskopy/st
1 ereomikrosk
u opy/issledo
p— vatelskie/ol
- — ympus_sz16
Puc. 6.62
Muxkpockon 6uHoKyIsipHbId Olympus SZX10 (2 Kommekcnas | Olympus 300/300/5
IIT.) nabopaTopus Cwm., 00 MM
HanpuMmep, | Bec no 5
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http://www.
intergen.ru/
catalog/opti
cheskie_mi
kroskopy/st
ereomikrosk
opy/issledo
vatelskie/ol
ympus_sz16

KI'

Mukpockon npsimoit Olympus CX41

Puc. 6.63

Kommnekcuasa
naboparopus

Olympus
CwMm.,
HaIpuMmep,
http://argent
um107.ru/?
m=prosp&a
n=APA3

300/400/6
00 Mmm
Bec no 5
KT

HccnenoBatensckuii  ctepeomukpockon  SteREO
Discovery.V12 (B KOMIIJIEKTE C IBETHOU ITUGPOBOMA
KaMepoil Beicokoro paspemenuss AxioCam ICc5 u
MIPOTpaMMHBIM 00€CIICYEHUEM )

Puc. 6.64

KomminekcHas
nabopaTopus

Carl Zeiss,
I'epmanus

Cwm.,
HampMep,
http://www.
microscope-
plus.ru/zeiss
stereodiscov
eryv12.html

400/500/
600 MM
Bec 1o 8
KT

HccnenoBatenbCkuil oI pu3aliiOHHBIA MUKPOCKOIT
Axio Scope.Al (B KOMILJICKTE C IIBETHOU ITUGPOBOI
kamepoit AxioCam MRC 5 u mporpaMMHBIM
o0ecrieyeHrneM)

Kommnekcuas
naboparopus

Carl Zeiss,
I'epmanus

CM.,
HarpumMmep,
http://www.
microscope-
plus.ru/zeiss
-axioscope-
alpol.html

400/500/
600 MM
Bec no 8
KT
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Puc. 6.65

Ocseturens ceeroguonslit KL 1500 LCD (3 wrr.) | Kommuekcnas | Schott/Olym | 150/200/
nabopaTopus pus 150 mm
cM., Bec 1o 3
Hampumep, | Kr
http://www.
labspb.com/
k11500.html
Puc. 6.66
6.8.11 T'mapoOuosioruyeckoe 1eneBoe 000pyaoBaHue
Taoauna 6.24
HanmenoBanue Mecto ITpousso- ["aGapuTsr
YCTaHOBKH TTUTEIb
Tpan Curcou (Curcou - ['opOyHOBa) JOHHBIH - Paboyas WNuauBuy- 2500/500/
SIGSBEE TRAWL naryoa, anbHbIN 3aka3 | 600 Mmm
okouo I1-
pambl
Puc. 6.67
[Tenarnyeckuii pa3HOTITyOUHHBIH Tpall «MYyJIbTHHET
RMT 1+8M PabGouas OSIL, Paz6opnbrit
nany0a, BenukoGpura
okouio IT - HUSA Bec no 300
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paMsl KT IIpH
http://www. | 3amonHeHH
osil.co.uk/ u
Products/Mar
inelnstrument
s/tabid/56/ag
entType/Vie
w/
PropertylD/
319/Default.
aspx
Puc. 6.
Mymnbrutpai ¢ 3axsatom 1.0, 0,5 M”11 0,25 M° Paboyas Hydrobios,  [Pa36opubrii
(Bcero Tpu Tpaina) nay0a, I'epmanus
OKOJI0 I1- Bec no 400
pambl http://www.  [kr npu
hydrobios.de/ pamosne-
en/products/  |auun
plankton-

Puc.6.69

nets/multinet/
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Puc. 6.70

I'opusonTanbHast ceTh boHro, Pabouyas Hydrobios, Paz6opHbrit
JIBE CETKH C 3axBaToM 60 cM H JUIMHOIO ceTei 10 2.5 | mamyoda, I'epmanus
M, pazmep ssuer S00 MUKpOH. OKOJIO I1- Bec nmo 50
pambl http://www.h | xr npy
3 24 ydrobios.de/e | 3anonHeHn
n/products/pl | n
» ankton-nets/
horizontal-
nets/bongo-
net/
Puc. 6.71
Cetb 15 B3siTHA TPOO B BEpXHEM MeTpe okeaHa rnpu | PabGouas Ocean 1300x800x
MeEJIJICHHOM JIBMDKCHHH cyqaHa. 3axBar /0 cMm - nanyoa, Instruments, 600 Mmm
MANTA Neuston Net System NQS-45 Series OKOJIO I1- | CIOA MIMHA 10
pamMbl 5000 1pm
https://www. packpbIToit
google.ru/#ne cetn
wwindow=1 [Bec mo 30
&q=Manta% [r

Puc.6.72

20Net
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Puc. 6.73

6.9 I'nyborxosoonsle okeanozpaguueckue nedbedKu u ycmpoiicmea 015 6b1600a mpoca 3a 6opm

Jlnis omyckaHus OKeaHorpauueckux HpuOOpOB Ha INIyOMHBI Ha «CTAapbIX» CyJax ClyKaT
okeanorpaduueckue nedeaku. B 3aBucMMocTH OT TIIyOMHBI paiioHa MCCIEAOBaHUN U XapakTepa padoT
MIPUMEHSIOT JIEOSAKU pa3HbIX cucteM. [ omyckanust mpuOopoB Ha ryouHB 70 S0—100M mpuMeHsIOT
00BIYHO pyuHbIe Jebeaku. s onyckaHusi mpuOOpoB Ha OOJbIINE ITYOUHBI TPUMEHSIOT MEXaHUUECKUE
ne0eAKN C AJIEKTPUUYECKHM WM THIPAaBIMYECKUM HpuBoAaMu. Jlias paboThl B MHOJSPHBIX OOIACTIX
Muposoro okeana B AAHWU Obina pazpaborana ruaposoruueckas gedeaka tuna «Cesepusblil [Tomocy.

PaccmoTpuM yCTpOHCTBO OAHOIO M3 pacHpOCTPAHEHHBIX THUIIOB 3TOro 00OpynOBaHUSA — JeOeaAKH
JIDPOK, kotopas Bce elie NpUMEHSIETCS Ha MAJIbIX SKCIIEIUIIMOHHBIX Cy/1aX CTapOl MOCTPOUKH.

6.9.1 VcerpolictBo M 0cobeHHOCTH 3KcIuryaTanmu Jieoenku JIDPOK

JleGenka JIDPOK (nebenxa anexkTpopyuHasi okeaHorpaduueckas) pazpaboraHa B IByX BapuaHTax —
JIDPOK-0,5, 6apaban xoTopoit BMemaeT 4500 M Tpoca quamerpom 3,6 mMm, u JIDPOK-1,2, paccunrannas
Ha 12 500 M crynmenwaroro tpoca amamerpom ot 3,0 mo 5,1 mm. Mupmekcet 0,5 u 1,2 o6o3HagaroT
MaKCHMaJIbHYI0 Harpy3ky Jjie0efok B TOHHax. [Io KOHCTpyKIMM 00a TuMa OAMHAKOBBI U Pa3IUYAIOTCS
TOJIBKO TPOCOEMKOCThIO 0apabaHOB, MOIITHOCTBIO AJIIEKTPOMOTOPOB U rabapuTaMu.

Jlebenka JIDPOK otnuyaercss OOJbINEH MOUIHOCTBIO JBUTATENsI, OOJIBIICH TPY30MOABbEMHOCTHIO.
JIOCTOMHCTBOM SIBJISIETCSI HATUYHE PEIYKTOPA, KOTOPHIH MO3BOJISET MEHSITH IIAT YKJIAIKH TPOCa.

Jlebenka JIDPOK (Puc. 6.74, Puc.6.75) cocTouT M3 CIEIYIONIMX OCHOBHBIX dYacTel: OapabaHa C
peaykTopoMm 1, TpPOCOYKIAIbIBAIOIIETO MEXaHHU3Ma 2, HOXKHOTO JICHTOYHOT'O TOpPMO3a 3, KYJIauyKOBOTO
KOHTpoJuiepa 4, 3JIeKTpoMoTopa 5, pyHIaMEeHTaIbHOW paMbl 7, pyYHOTO JICHTOYHOTO TOPMO3a 9, pydHOTo
puUBO/A (Ha PUCYHKE HE IOKa3aH).

Penykrop ¢ Gapabanom 1 cocrouT 3 riaakoro OapaGaHa CBapHOW KOHCTPYKIIMM M TOPMO3HOTO
IIKMBA, BHYTPU KOTOPOTO BMOHTHUPOBAH IWJIMHIPHYECKUNW PEIYKTOP C BHYTPCHHHUM 3alleTNICHUEM,
nepeaaronuil BpaiieHue Ha 6apadaH.

Ha kxoHue Bana Haca)keH TOPMO3HOM WLIKHMB, Ha KOTOPBIM YCTAaHABJIMBACTCS PYYHOU JICHTOYHBIN
TOPMO3 9, cyKaluil 1j1s1 CTONOPEHUS BOJIAJIA.
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Puc. 6.74 KabGenbHas Typauka k nebenkam «Oxean» u JISPOK

bapaban 1 cBommu mandamu omnupaeTcs Ha JBe cToiku 6 w8 co chepuueckumu
POJIMKONOIIMITHUKAMH, YCTAHOBJIEHHBIMH Ha paMe 7.

TpocoyknanpIBaronnii MEXaHU3M 2 COCTOUT U3 BUHTA C NIEPEKPECTHOM (IIpaBOW U JIEBOM) HApE3KOH,
YCTaHOBJIEHHOTO B c()epHueCKUX HIApPUKOMOAIIUITHIKAX Ha CTOWKAX 6 U 8 ABYX HANpaBISIOLIUX, )KECTKO
YKPEIUIEHHBIX Ha TeX K€ CTOWKAax, KapeTKU TPOCOYKJIaI4hKa, Ha KOTOPOl CMOHTHPOBAHbI OJIOK-CUETUHK
u nuHamometp. [lepeBosoM phlyara KapeTka BBIKJIIOUAETCS M MOKET OBITh YCTaHOBJIEHa B JIIOOOM
II0JIO)KEHUHU BpallleHUEM YEPBAYHOIO BUHTA BPYUHYIO ITOCPEICTBOM pyKOSTKH 10.

Jlebenka cHaOXeHA HOKHBIM JICHTOYHBIM TOPMO30M 3, COCTOSIIIIMM U3 CTAIBHOM JIGHTHI C OOKJIaIKOM
13 TOPMO3HOM acOecTOBOM TKaHU U MEali, BEIBEIEHHON OKOJIO MECTa YCTAaHOBKU KOHTpoJuiepa 4.

Py4Hoif neHTOYHBIM TOpMO3 9 CIyXHUT I 3aKkpervieHus OapabaHa B 3aJaHHOM ToyIokeHUU. OH
COCTOHT U3 TOPMO3HOMH JIEHTHI ¢ acOeCTOBOM 0OKIIAKOM, BHHTA U MaXOBHUKA.

Y JIDPOK-0,5 ycranosnen anexkrpoasuraresb S5 JIIIM-31 noctosiHHOro Toka HamnpsbkenueM 220B,
MomHocThio 11.5 kBT W mecTukymaykoBblii KOHTpoJuiep 4, MO3BOJSIONIMIA JaBaTh JeOeaKe IMATh
ckopoctel B npenenax ot 0 1o 4.3 m/ct.

Y JIDPOK-1,2 ycranosnen psurarens JIIM-42 mnocrosHHOro Ttoka HanpsbkeHueM 220B,
MOIIHOCTHIO 35 KBT U IMIECTHKYIAYKOBBI KOHTPOJIIEP, MO3BOJISIFOIINI JaBaTh JeOeIKe MATh CKOPOCTEH B
npenenax ot 0.4 10 4.4 m/c’.

1

CKOpOCTh BRIOMPAHUSI TPOCA IIPH MUHUMAIILHOM HaTsDKEHHU. [Ipr MakCHMallbHOM HATSDKEHHH CKOPOCTH BBIOMpPAHUS TPOca MEHSIOTCS OT ()
110 2 m/c.

CkopocTy BEIOMpaHUS TPOca IIPH MEHUMAIFHOM HaTsDKeHHUH. [1py MakcHManbHOM HAaTSDKEHHH CKOPOCTH BHIOMpaHHs Tpoca MeHstoTest oT 0.6 1o 1.75 m/c.
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Puc. 6.75 Jlebenka JIDPOK

1 — 0GapabaH ¢ penyKTOpOM, 2 — TPOCOYKIAJBIBAIONINNA MEXaHH3M, 3 — HOXXHOHM JIEHTOYHBIH TOpMO3, 4 —
KYyJIauKOBBIH KOHTpOJUIEP, 5 — 3JeKTpOMOTOp, 6 — cToiiku, 7 — dyHaaMeHTansHast pama, 8 — croiika, 9 —
PY4HOU JIEHTOYHBIH TOpMO3, 10 — pyKosiTKa.

Koncrpykuus JIDPOK mo3Bomsier pa3o0maTrh TpocoBBIH OapabaH ¢ 3JIEKTPOMOTOPOM
O0CBOOOXKICHIEM TOPMO3HOTO IKKMBAa U HA000poT. [Ipn HeoOXoaAMMOCTH MPUOOPHI MOXKHO OMYCKATh MO/
neiicTBUEM COOCTBEHHOTO Beca, HE BKIIIOYAst AJIEKTPOMOTOP.

VY nebGenxku mmeeTcss pyYHOW aBapUWHBIN MPUBOJA (HA PUCYHKE OH HE TOKa3aH), KOTOPBHIM depes
LEMHYIO Mepeady OCyIIecTBIseTcs Bpamenue 6apadana. [Ipu pabote snekTpoaBUraTens Lenb pyqyHOro
MPHUBO/IA JOJDKHA OBITH CHATA.

Tab6auua 6.25
OcHOBHbIE TEXHHYECKHE XapAKTePUCTUKH
JIDPOK-1,2 JIDPOK-05
Emkocts 6apabana, M (ipu Tpoce auameTrpom 3,0; 4,0; 12 500 4500
5,1 mm)
Harpyska, kr:
MaKcHUMabHas 1200 500
pabouas 1 000 300
MomHocTh 3neKTpoaBUraress, KBt 35 115
CxopocTh BEIOMpaHHUS, M/C:
npu Harpyske 1200 kr 1.75
Mpu Harpys3ke 225 Kr 4.5 4.5
Pasmepsl, MM:
JUIMHA 2 810 —
IIUPUHA 1200 1200
BBICOTA 1270 1270
Macca nebeqku ¢ 371eKTpooOOpyI0BaHUEM, KT 2 060 —

3aBOI[OM-I/13FOTOBI/ITeJIeM B KOMIIJIICKTC HpI/IJIaFaeTCSI OIIMCAHUC U I/IHCprKL[I/IH 110 OGCHy)KI/IBaHI/IIO
nebenxu JIDPOK.

6.9.2 VYcraHoBKa U pa3MmelnieHue ae0eIoK Ha nany0e, VXOa 32 HUMU

YcraHoBka J1€0€IOK KaK pPYYHBIX, TaK M C DJIEKTPOMEXaHHYECKUMH MPUBOJAMHU  Ha
UCCIIEIOBATENbCKUX CY/AaX CTapod MOCTPOMKH MPOU3BOJUTCS HA OTKPBITHIX Maimybax BOJM3M OOpPTOB
CyJHa.
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[TonoxxeHnue nebe0K HA MATYOE TOMKHO OTBEYATH CICTYIOIIUM YCIOBHUSM:

1) mpoYyHOCTH KperuieHus JeOeKH JO/DKHA MPEBBIIATh B ECITUKPATHOM pa3Mepe MaKCHUMaIbHYIO
Harpy3Ky Ha JIeOeIKu;

2) TpoCOBBIi OapabaH JeOeIKN CBOCH CEpeIMHOM TOJDKEH pacoiaraTbCsi MPOTUB LIEHTPa OTKUIHOM
TIJTOIIAIKY WJIA CPEHETO TIOJIOKEHHS OJIOKAa Ha KpaH-0aJke;

3) Mexay nebenkod u (anpmIOOPTOM CyIHA PACCTOSHUE IODKHO ObITh He Menee 0,6 M, dTO
obecrieunBaeT cBOOOHBIN MPOXO0 HAOIIOIaTENS K paboueMy MECTy ¢ IpuOopamu;

4) nyneT ynpaBieHUs (KOHTPOJUIEP, TAPOBbIE WM TMIPABINYCCKUC KJIalaHa U T. 11.) JTOJKCH OBbITh
PaCIoJIOkKEH TaKKM 00pa3oM, 4ToObI HAOIIOAATENIb HMEI B TI0JIC 3pEHHS 3a00pPTHOE MPOCTPAHCTBO, OJIOK-
CUETYHK JICOSKH ¥ MOT JIEHCTBOBAThH MMEATBI0 HOXKHOTO TOPMO3a.

Pa3memienue nebenok Ha many0ax cCy/lHa BBINOJHSETCS B 3aBUCMMOCTH OT YCTpOicTBa mamyd u
HE00X0AUMOro yucia jJedefok s obdecrnedeHus padoT, Uit KOTOPBIX MpeaHa3HaueHo cyaHo. Jlebenku
JOJKHBI pa3MellaThCcsl Ha naiaybe, cBOOOJHOM OT MEpPEeKphITUM, TEHTOB, TPOCOBBIX OTTSXKEK U JAPYTHX
NaTyOHBIX YCTPOUCTB. [10 BOZMOKHOCTH JIEOSIKN YCTAaHABIMBAIOTCS ONMKE K CPEIUHHOW YacTH CyJHA,
coOmoasi HauboJblllee BO3MOXKHOE yJaJleHHEe OT HOCOBOIO M KOPMOBOTO TOJ30pPOB cynHA. Mexay
nebeaKaMu OJHOTO OOpTa pacCTOSHHE JOJDKHO ObITh He MeHee 10 MeTpoB, 4TO MO3BOJHUT paboTaTh
nebenkaMu  ogHOBpeMeHHO. OKo0JI0 KaxIod JeOeIKM  yCTaHaBIMBAIOTCS KpaH-OankW, ©W Ha
BBICOKOOOPTHBIX Cylax OTKUAHAS Tuiomaaka. Ocoboe BHUMAaHHE JOJKHO OBITH OOpaIlleHO Ha YCTaHOBKY
CBETUJILHUKOB I OCBElIeHUs HU(epOIaTOB CUETYNKOB M OKOJI0JIEOEOUYHOTO 3a00pPTHOTO MPOCTpaH-
ctBa. J{ms aTOro KpoMe nmiaadOHHBIX CBETHILHUKOB ISl OCBEIEHUS MATYOBl JOJKHBI OBITH YCTAHOBIICHBI
MPOXKEKTOPHI 3200PTHOTO OCBEILIEHUSI.

Paboune riomaakyu Ha BBICOKOOOPTHBIX CyJaX, KaK MpPaBWIIO, YCTAHABIMBAIOTCS NMPOTUB OapabaHa
nebe KU U AeNAl0TCs OTKUIHBIMU C JIEEPHBIM OTPaKICHUEM WM OTPaXXACHUEM M3 METAINTHYECKUX TPYO.
B pabodem monoxeHun miomaaKka KpemuTcst )KeCTKO, ¢ TeM, YTOOBI yJTapOM BOJIHBI €€ HE TIOTHSJIO BBEPX.
BOnu3u ot nmebenok yCcTaHABIMBAIOTCS CTOWKH JJisi 0aTOMETPOB, BEPTYIIEK WM JPYTUX MPHOOPOB,
MpeIHa3HAYEHHBIX Il paboThl Ha TOM wunu uHOM nebenke. IloacTymbl K KOHTpoJuiepam JeOeloK |
pabounM IUIOIIAKaM JIOJKHBI OBITh CBOOOIHBIMH M JIETKOIOCTYIMHBIMHU. [lamyba oko10 1e06e10K 1 CTOCK
It TpUOOPOB BCETAa AOKHA COAEPkKATHCS B UUCTOTE. B MITOPMOBYIO MOTOAY U MPU CHIIBHBIX OCaJKaX
MecCTa MOAXO0A0B JOJKHBI OBITh MOCKHIMAHBI TIECKOM.

Jlnst obecrieueHust UCIIPaBHOM paboThI 1e6e0K HEOOXOJMMO CUCTEMAaTHUYECKH TPOU3BOIUTH CMa3Ky
HAMPAaBIAIOIINX TPOCOYKIIAIUHKa, CIEIUTh 32 CBOOOJHBIM TPOBOPAYNBAHUEM LIKHBOB OJIOKOB, H3HOCOM
KHUIIOB OJIOKOB, CBOOOJHBIM XOJIOM pYKOSTOK, BHHTOB M Telalell TOpPMO30B; IpU OOHAPYKEHUU
HEUCIPABHOCTEH B OTHENBHBIX y3jaX Je0eJOK — BBI3BIBATH CYJOBOTO MEXaHMKAa, OTBETCTBEHHOIO 3a
UCIPaBHYIO pabOTy MaTyOHBIX MEXaHU3MOB.

st cmasku penykropa (KopoOku mepenad) moryT npuMmensaThess Maciaa AKII-10 (aBron-10) TOCT
1862-60, uunuuaposoe-11 (mmmuapoBoe-2) 'OCT 1841—51, aBmanmmonnoe MC-20 T'OCT 1013-49.
[Tpu HU3kMX Temneparypax npumensercs maciio AKII-6 (aron-6) T'OCT 1862—60.

Jnst 3anonHenust TaBoTHULl npumensiercs conugon YC-3 T'OCT 1033—51. Ilpu HU3KHX
temreparypax npumensercs cmazka (1—13) TOCT 1631—52.

Ha 3umHUMil neproa U Ha NEpUOA JJIUTENHHON CTOSHKU CYOHA B PEMOHTE JIEOSAKU TOJDKHBI OBITh
3aKOHCepBUpPOBaHbl. [lIsi 3TOro HEOOXOAMMO NPOMBITH BCE JETalldi W HAcyXxO IpPOTEpETh; BCe
00paboTaHHBIE MOBEPXHOCTH Pa300paHHBIX JeTallell TMOKPHITh POBHBIM CIIOEM TEXHHUYECKOTO Ba3eiInHa
WM aBUALIMOHHOTO TaBOTA.

[Ipn packoHcepBamyy HEOOXOJUMO BCE 3aKOHCEPBHPOBAHHBIC [I€TATH OYHCTHTh OT CMAa3KH,
MIPOMBITH NMOBEPXHOCTH KEPOCHHOM M HACyXO MPOTEPETh; HAa CyXHe MOBEPXHOCTH HAHECTH TOHKHUH CIIOH
CMa3KH, TPUMEHSIEMOH JJIsl CMa3KH J1e0eJOK BO BpeMs MX IKCILTyaTaIiH.

[IpodunakTuyeckuii peMOHT, YXOJ 3a 3JIEKTPOOOOpYyAOBaHUEM, THIIPABIMNYECKUMHU MPHUBOJIAMH,
peAyKTOpaMHd U JIpYTHe periiaMeHTHbIE pabOThl OCYIIECTBISIFOTCS CHJIAMH SJCKTPOMEXaHHYECKOU
CITyKOBI Cy/IHA.

6.9.3 VYcrpoiicTBa /Ut BEIBOJA Tpoca 3a 6opT

Jlis u3MepeHus [UIMHBI BBITPABIEHHOTO Tpoca MPUMEHSETCS OJIOK-CUETYHK, dYepe3 KOTOPBIH
MIPOIMYCKAETCS TPOC C MOJIBEIICHHBIMU K HEMY NPHOOpamMH.
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ITpu onyckanuu MpuOOPOB OJIOK-CYETUHK MOJIBEIINBACTCS K CYJOBOH HITION-0anke, KpaH-OaJIke WiIH
BBICTpENY, KOTOpPbIE CIIYKaT JJIs BBIBOJIA TpOca 3a OOpT.

[rom-6anka mpeacTaBiseT co00M KOBaHBIM MIIM TPYOUaThIi CTaTbHON OpYC, M30THYTHIM B BEpXHEH
yactd. Jlns monBemmBaHus OJOK-CUETYMKA K HUTIONOANKE Ha KOHEN €€ YKPEIUIAIOT XOMYTHK C
JOCTaTOYHO MACCHBHBIM YIIKOM, YTOOBI C MHOTOKpPaTHBIM 3alacoM BBIIEP’KaTh BEC CUETYUKA U
MOJTHUMAaEeMOM M3 BOJIbI cepul mpubopoB. Kpome Toro, Ha nuton-0anky HaJeBaloT €Ile OAMH XOMYTHK C
yILIKaMH, HalpaBJIeHHbIMUA B CTOPOHY HOCAa U KOPMBI cyaHA. K 3TUM yIIKaMm KpemnsT OTTSXKKHU, KOTOPBIMHU
peryaupyercsi HampaBJeHHE LUTIONOAKKA, a BMECTe C HEW M OJOK-CUETYHKA OTHOCUTEIHHO JIeOSaKH.
Korna nonb30Banne HMEIOUIMMUCS CYAOBBIMU IILTION-0aKaMU MIPEICTaBISAETCS HEYA00HBIM, IPUMEHSIOT
CreMaNbHbIe KpaH-0aIKu.

Kpan-06anka cocTOUT U3 U30THYTOM TPyObl U MOJCTaBKU, KOTOpasi MPUKPEILISETCS HIDKHUM (PIIaHIIEM
Oonramu K manyoe cyana. Kpan-0anky ycTraHaBIMBalOT BO BTYyJKe MojcTaBkd. Ha kpan-Oanke u Ha
MOJICTaBKe YyKpeIyieHbl (uiaHlbl ¢ oTBepcTUsIMH. KpaH-Oanky MOXKHO 3aKpervisiTh B FOPU30HTAIBHOM
HaNpaBJICHUU MO JIIOOBIM YIJIOM K OOpTy MpH TOMOIIM HITHIPS, KOTOPBIH BCTaBISIIOT B OTBEPCTHS
MOJIBMKHOTO M HETIOABIKHOTO (uiaHiieB. K KOHIy KpaH-0aKy MOIBEIINBAIOT OJIOK-CUETUHK.

[lepen HauanmoM pabOT MPOBEPSIOT, MOBOPAYUBACTCS JHM KpaH-Oanka 0e3 3HAYMTENbHBIX YCHIIHM.
Ecnu noBopoT kpaH-0aiku CBSI3aH C 3aTPaToi 3HAYMTENBHBIX YCUIIHM, TO ClIeAyeT CMa3aTh ee TpyIIHecs
YacTH KHUJIKUM MacjioM (aBTOJIOM) M pacXoauTh ee. [IpuMeHSIoTCs Takke KpaH-OalKu ¢ 4YepBAYHOM
nepeaadeid. [IoBOpoTHI ATHX KpaH-0aJIOK OCYIIECTBISIOT C TOMOIIBIO OeckoHewHOoTo BUHTA. [llecTepHio n
BUHT CJIEIyeT CMa3bIBaTh I'yCThIM MAaclIOM (TaBOTOM, COJIUJIOTIOM).

Boicmpen. Tlpu HeoOXoauMOCTH BBIBECTH MPHOOpPHI HA JalieKOe pPAcCTOsIHME OT OopTa cyaHa B
OTIENBHBIX CTy4asX MPUMEHSETCS T.H. BBICTPEI.

OO6mmit Bun BBICTpena mokazad Ha Puc. 6.76. OH cocTOUT M3 CTanbHOW TPYOBl 4 niauHOW 3M U
auaMeTpoM 40 MM, OJMH KOHEI] KOTOPOW KPENHUTCsS MpPU MOMOIIM MAacCUBHOrO 0oiTa 5 K IUIAHIIUPY
OopTta cyaHa. BeicTpen MokeT ObITh MOBEPHYT BOKPYT OCH 00JITa O JIFOOBIM YTJIOM K O0opTy cyaHa. Ha
APYyroM KOHIIE BBICTpENTa BMOHTHPOBAaH OJIOK 3, yepe3 KOTOpBIH mpoxomuT Tpoc. K KoOHIly BheICTpena
MIPUBAPEHBI TPU CKOOBI 2, K HUM MPUKPEIUICHBI OTTSKKU. [IBE OTTSKKU PaCIOIO0kKEHbI B TOPU30HTAIBHOM
IUIOCKOCTH, KOHIIBl MX KpemsTcs K IUIaHIuMpy. TpeThs OTTsDKKa 1 pacmonokeHa B BEPTUKAIbHOU
IJIOCKOCTH, KOHEIl ee KpemuTcs K KpaH-Oanke. OTTspkka 1 CHyKUT [UIs yaep)KaHUs BBICTpena B
TOPU3OHTAIILHOM IIJIOCKOCTH.

Puc. 6.76 Beictpen
1 — orTsbkku, 2 —CcKko0bI, 3— 010K, 4 — TpyOa, 5— GoJT.

Brictpen B Hepabodyem TMOJIOKEHWH pacrojiaraeTcsi Ha IUIaHIHMpe Qanpimdopra W HE MeIIaeT
IIBapTOBKE CynHA. B pabodyeM MmosoKeHUH BBICTPEI HA/IEKHO KPETIUTCS TOPU3OHTAIBHBIMH OTTSKKaMH B
T000M HY)KHOM HAarlpaBJIeHUU. BBICTpeN MpU MOMOIIM TOPU30HTAIBHBIX OTTSHKEK MOXKHO IMOJBECTH K
00pTy JUIs OJBECKHU MITU CHATHUS MPHOOPOB.
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6.9.4 Tpochl ¥ APYro€ BCIIOMOraTeabHOEe 000PYIOBAHUE

CrajbHble TPOCHI

Cmanvnsle mpocel 0051aJal0T BBICOKOM MPOYHOCTHIO, JOJITOBEYHOCTHIO M HMMEIOT CPABHUTEIBHO
HEBBICOKYIO CTOUMOCTh. OCHOBHBIMH WX HEAOCTATKAMU SBJISIOTCS OJBEPKEHHOCTh KOPPO3HH, OCOOCHHO
MIPOSBIISAIONIASCS B TAKOW arpecCUBHOM cpelie, Kak MOpCcKasi BojAa, U OoJibliasi Macca, 4YTO OrpaHUYMBAET
o0nacTe WX MpuUMeHeHHs. B COBpEeMEHHON NpPaKTHKE CTadbHBIC KaHATHI OYE€Hb YaCcTO MPUMEHSIOT IS
Habopa ToW wyactu Oyiipema ABC, koTopas JEKAT B TOBEPXHOCTHOM CJIO€ BOJBI, C IEJbIO
MPEIOTBPAIICHHUS OT OBPEXKICHUN, HAHOCUMBIX OTJCIIHBIMU MPEACTABUTEISAMU (PayHBI.

KanaTpl n3roraBnmuBaroTcs Kak W3 yriaepoOAUCTOM, TaK U HEPIKABEIOLIEH CTANIM, MPUYEM IOCIEIHHE
3HAQUUTENIbHO Jopoke. KaHaTbl W3 YIriepoAMCTOM CTaiau, I TOBBIIIEHUS YCTOMYMBOCTU MPOTHUB
KOPpPO31H, OOBIYHO MPOIMUTHIBAIOTCS CIIEIHUAIBbHOW CMa3KoHM, KOTopas MOoJ Harpy3Koi BBDKMMAETCS U3
TpOca, U CO3JaeT ONpeieIeHHbIe HeYA00CTBa MPHU SKCILTyaTalHH.

[{uHKOBOE MOKPBITHE MPOBOJIOKH, MPEIOXPAHSIONIEE TPOC OT PrKaBIICHUS, OBIBAET TPEX TPYyMI: AJs
Jerkux ycnoBuit pabotel — JIC; st cpennux ycnoBuil padotsl — CC; i1 ®KECTKUX YCIOBUH pabOTHI U
B Mopckoii Bojie — JKC. IIpoBomnoka BeipabaTsiBaeTcs Tpex Mapok: B, I u 1. Kanbimku mo koHCTpyKInu
CTaJIbHBIEC TPOCHI ACIIATCS Ha TPU TUIA: OAVUHAPHOMU, ABOMHOU U TPOMHON CBUBKH.

KoHCTpYKTHBHO KaHATBI COCTOSIT M3 MPOBOJIOK, KOTOPBIE CBUTHI B MNP MO ceMb Wi 19 mryk. B
HEKOTOPBIX KOHCTPYKLHUAX MPAAEH MEXIY TOJCTHIMU IMPOBOJIOKAMH PACIOJAratOTCs TOHKHE C LEJbIO
0ojee TOJHOTO 3amojHeHHsl ceueHusd. llpsmu, B CBOIO oyepelb, CBHUBAIOT BOKPYT CEpACUHUKA
(M3TOTOBJIGHHOTO0 M3 HATypaJbHOTO WM CHHTETHYECKOIO BOJOKHA WIIM MPEJICTABISIONIETO COOOM
METANTHYECKHI Tpoc Majioro nuameTpa). Kanatsl, B KOTOpPBIX HampaBieHUs] HABUBKU IIPOBOJIOK B MPSAIIX
U HaBUBKU TMpsAJed BOKPYr CEpACUYHHMKA MPOTHUBOMOJIONKHBI (T.H. «KPECTOBas» WU «HOPMaIbHas)»
3aBHUBKa), SBISIOTCA KaHATaMH C KOMIICHCHPOBAHHBIM CKPYYMBAIOIIUM MOMEHTOM. Iy Oosiee moJHOM
KOMIICHCAIIUM CKPYYMBAaHMS HMHOT/IA MPUMEHSIOT TaK)Ke MPOTUBOIOJIOXKHYIO HABUBKY TMpsAJIEH, €clid
MIOCJIEIHUE PACIIONaraloTCsi B HECKOJIBKO clloeB. MIHOr/a cTalbHbIE KaHAThl MOKPHIBAIOT CUHTETHYECKOU
000JI0YKOI U3 OJMYpeTaHa WK MOJUITUIICHA.

Cnenyer uMeTb B BHJAY, UYTO TMOJHOCTBIO W30aBUTHCA OT CKPYYMBAIOIIETO MOMEHTa HE
MPEJCTABISETCS BO3MOKHBIM, BCJIEJACTBUE YETO BCE KaHAThl UMEIOT CBOMCTBO 0Opa3OBBIBATH MEPETHObI
(«kanpimku»). OOpa3oBaHUE «KANBIIMIEK» C JalTbHEHIIMM HX 3aTSrHBaHHEeM 1oj Harpyskoi (Puc.6.66)
MPUBOJUT K HEMPUTOJHOCTH KaHATa ]ISl MCIIOJNb30BAHHMS M HEOOXOIMMOCTH BBIPYOAaTh €ro 4acTh C
MOCTEAYIOLIEH 3aJI€KON pa3pbiBa C MOMOIIBIO CILIECHS.

Puc. 6.77 IlocnenctBusi oOpa3oBaHMsl «KaJlbIIIEK» Ha METAJUIMYECKOM TPOCE C MOJIMMEPHOM
000I1049KO}i (a) M CKpyYHBaHHE TPOCa, IPUBOAsIIEE K 00pa30BaHUIO «KaJIbIIIEK (0)

CrasibHble KaHATHI MOJ HArpy3Koi (OCOOCHHO NpU MEPBOM IMOTPY)KEHUHU) BBITATUBAIOTCS B CHUITY
pacKpyuMBaHUs MpsAed, NOpUYEM YIJIMHEHHE 3TO MOXeT pgocturate 4-5% oT nepBoHaYaIbHON
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(macnopTHOil) anmuHbBL. [TosTOMYy XOpoIeli MOPCKOM MPaKTUKOM sIBIsSETCsS «OOTATMBAaHUE» TpOca IMepen
HayvajaoM paboT — JUIs 3TOTO €ro pa3MaThIBalOT Ha HEOOXOAUMYIO JJTMHY C IOABEIICHHBIM IPY30M.

HoMeHknarypa W TeXHMYECKHE XapaKTEPUCTHUKM Haubojee dYacTo YHOTpeOJIseMBIX TpPOCOB
npuBeeHbl B Tabnuiax 6.26 u 6.27.

Tab6auuna 6.26
Kanar cranbHoii aBoiiHoii ceuBky tuna TK 'OCT 3067-88
I'OCT 3067-88 Tpoc OykcHpOBOYHBIN - KaHAT CTaIbHOU ABOMHON cBUBKH Thma TK
Pacuernas CyMMapHOe pa3pbIBHOE YCHITHE BCEX
wiomanas |~ Macca | IPOBOJIOK/pa3pbIBHOE YCHIIME KaHATA B LIEJIOM
Jlnavetp ceqlelinfﬁ 1000 m ’ (H) I[J'I}IpMaII))KI/IpOBO}:IHBIX TpyMIL. H/NI[IM2 Howmep Komuecrso
Kanara, BCEX KaHarta, (xrc/mMm®) Oapabana MeTpOB Ha
MM HPOBOJIOK, T Oapabane
i 1570(160) 1670(170) 1770(180)
3.1 4.22 37.8 - - - - 7440 | 5950 6 3000
3.4 5.10 45.7 - - - - 8995 | 7195 6 3000
3.7 6.07 54.4 - - - - /10700 | 8560 6 3000
4.3 8.26 74.1 - - - - | 14550 11600 6 3000
4.6 9.47 85.0 14800 11800 15750 12600 16700 13350 6 3000
5.2 12.15 109.0 | 19050 | 15200 20200 16150 21400 17100 7 2000
5.8 15.17 136.5 | 23750 | 19000 25250 | 20200 | 26750 K 21400 7 2000
6.2 16.95 152.0 | 26550 21200 28200 22550 29850 23850 7 2000
7.6 26.41 237.0 41400 | 33100 | 43950 | 35150 | 46550 | 37200 7 1000
8.4 31.92 286.5 | 50050 | 40000 | 53150 | 42500 | 56300 | 45000 7 1000
9.2 37.94 340.0 | 59450 47550 | 63200 | 50550 66900 | 53500 7 1000
9.9 44.50 399.5 | 69750 55800 | 74100 | 59250 | 78450 | 62750 7 1000
10.5 51.80 465.0 | 81200 64950 86250 69000 91350 | 73050 7 1000

IpumeuaHue: KaHATHI MOTYT OBITh U3TOTOBJICHBI U3 OLIMHKOBAHHOM MTPOBOJIOKH.
MapkupoBodHasi Tpyria OIMHKOBAHHBIX KAHATOB COIJIACOBBIBACTCS C IMOTPEOHMTENIEM TpH
odopmiieHnH 3aKasa.

Tabauuna 6.27
Kanart craabnoii nBoiinoi ceuBku tTuna JIK-O I'OCT 3066-80
I'OCT 3066-80 Kanar cranbHOM Cyq0BOI ABOWHON CBUBKU
tumna JIK-O s HenmoABMKHOTO Takenaxka (03 MOKPBITHS)
PacuerHast CyMMapHO€ pa3pbIBHOE YCHIIHE BCEX
wionaap | Macca TpOBOJIOK/pa3phIBH WITHE KaHata B IeJI0M
Huametp orian ce POBOIIOK/pasp oeye N uez 0 KonuuectBo
cegenus | 1000 m (H) mis mapkupoBo4HbIX rpymm, H/mm Howmep
KaHara, 2 METPOB Ha
BCEX KaHaTa, (xre/MmO) Oapabana
MM DOBONOK r Oapabane
P ol 1570(160) 1670(170) 1770(180)
19 1.58 143 - - - - 2785 2095 5 5000
2.0 191 17.3 - - - - 3365 2850 5 5000
2.2 2.27 20.6 - - - - 4000 3390 5 5000
24 2.66 24.2 - - - - 4690 3975 5 3000
2.6 3.08 28.0 - - - - 5430 4605 5 3000
2.8 3.53 32.0 5535 4690 5880 4995 6225 5280 5 3000
3.1 4.53 411 7100 6025 7545 6405 7990 6780 5 3000
35 5.64 51.2 8840 7505 9395 7985 9945 8445 6 3000
3.8 6.39 58.0 10000 | 8495 | 10600 | 9035 11250 9570 6 3000
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4.2 8.05 72.0 12600 | 10650 | 13400 | 11350 | 14200 | 12000 6 3000
4.6 9.91 90.0 15500 | 13150 | 16500 | 13950 | 17450 | 14400 6 3000
5.6 14.20 129.0 | 22250 | 18850 | 23650 | 20000 | 25000 | 20650 7 2000
6.4 19.25 175.0 | 30150 | 26600 | 32050 | 27150 | 33950 | 28050 7 2000
7.4 25.08 228.0 | 39300 | 33350 | 41750 | 35450 | 44200 | 36550 7 2000
8.2 31.66 288.0 | 49650 | 42150 | 52750 | 44800 | 55850 | 46200 7 1000
9.2 39.64 360.0 | 62150 | 32750 | 66000 | 56050 | 69900 | 58000 7 1000
10.0 47.83 435.0 | 74950 | 63700 | 79650 | 67700 | 83350 | 69950 7 1000
11.0 56.79 516.0 | 89000 | 75650 | 94600 | 80350 | 100000 | 82700 10.5 1000
12.0 66.52 604.0 |104000 @ 88250 | 110500 | 94100 | 117000 | 96850 10.5 1000; 2000
13.0 77.02 699.0 | 120500 | 102000 | 128000 | 108000 | 135500 | 112000 10.5 1000; 2000
14.0 88.30 802.0 | 138000 | 117000 | 147000 | 124500 | 15:>500 | 128000 10.5 1000; 2000
15.0 100.33 911.0 |157000 | 133000 | 167000 | 141500 | 176500 | 146000 11 1000; 2000
155 113.14 1030.0 | 177000 | 150000 | 188000 | 159500 | 199500 | 164500 11 1000; 2000
16.5 126.72 1150.0 | 198500 | 168500 | 211000 | 178500 | 233500 | 184500 12 1000
185 158.55 1441.0 | 248500 | 210500 | 264000 | 224000 | 279500 | 231500 12 1000
20.0 191.32 1739.0 | 299500 | 254500 | 318500 | 270000 | 337000 | 279500 11 1000
22.0 227.17 2065.0 | 356000 | 302000 | 378000 | 321000 | 4005 00 | 332000 11 1000
240 266.09 2420.0 | 417000 | 354000 | 443000 | 376000 | 469000 | 387500 12 1000
26.0 308.1 2800.0 | 483000 | 410000 | 513000 | 435500 - - 13 1000
275 353.18 3210.0 | 553500 | 470000 | 588000 | 499500 - - 15 1000

IIpumMeyaHue: KaHATHI MOTYT OBITh H3TOTOBJICHBI U3 OIIMHKOBAHHOM MPOBOJIOKH.
MapkupoBo4Has rpyna OHMHKOBAaHHBIX KaHATOB COIVIACOBBIBAETCS C
notpedurteneM mpu opopMICHIH 3aKa3a.

Pacuem npounocmu TpocoB npoBOIUTCS 10 GopMyIie:
A>KkP,

rae A— pas3pbslBHOE ycHiHe Tpoca, Kr; P— cymmapHas pabodas Harpy3ka Ha TpocC, Kr; K-
K03 puIueHT 3amaca NpPOYHOCTH.

B okxeanorpaguueckoil npaktuke Ko3duiueHT 3amnaca MpOYHOCTH NPUHUMAETCS OOBIYHO PABHBIM
2-5, Tak Kak npu paboTe MPUXOIAUTCS CYUTATHCS C BOZMOKHOCTHIO HEOXKUAHHBIX MEPErpy30K Tpoca Ha
Kauke, MpU 33J€BaHUM TPOCOM TPYHTA M T. M. 3amac MPOYHOCTU OOECIeunBaeT IOJIFOBEYHOCTh TPOCa,
JOITyCKasi HEKOTOPBIN U3HOC €TO0.

3Hasi Maccy €IWHHULBI JJIMHBI Tpoca M €ro pa3pblBHOE YCHIIME, MOXXHO PACCUUTATh NMPEACTbHYIO
JUIMHY Tpoca, INpH KOTOPOM OH elle He pa3pblBaeTcs MOJA ACWCTBUEM COOCTBEHHOH TSKECTH
(paspeiBatomiyto 1auHy Tpoca). [Ipu pacuere paspbIBarouieil AJJIMHBI Tpoca CleyeT UMETh B BUIY, UTO
BeC Tpoca, mpuBeaeHHBI B Tabmumax ['OCTa, nmaercs ans Bo3ayxa; MOITOMY HEOOXOAMMO YYeCTh
MOTEPIO €0 Beca B BOJIE MO 3aKOHY ApXuUMeZa U YMEHBIIUTh BEC TPOCa MO0 CPABHEHUIO CO 3HAYEHUSIMU,
MIPUBOJIMMBIMHE B Tabnuiax, Ha 12.8%.

[To pa3peiBaroniell JJIMHE TpOca JIETKO pacCYUTaTh MPEAEIbHBIA BEC TOrO Ipy3a, KOTOPBIM MOKHO
OIyCTUTh Ha TPOCE HA 33JaHHYIO TNyOMHY (KOHLEBYIO Harpysky). KoHieBas Harpyska BbIpa)aercs
BECOM OTpEe3Ka TPOca, PaBHOTO PA3HOCTH MEXIY €ro pa3phIBalolledl IMHOW M 3aJaHHOW TIIyOWMHOM
MIOTPYXXEHUS Tpy3a.

Pabouyto Harpy3ky P MOKHO IPUHSITH PaBHOM:

P=P+P,+P,+P,+PF +...,
rae P;— Bec mogHMMaeMoro TpocoMm rpy3a (B Boje); Py— COOCTBEHHBIN BEC BHITPABICHHON YacTH TPOCA B
BOJIe, KI'; P3— TpeHHE Tpoca M MOJBELIEHHBIX K HEMY IMpUOOpPOB U KOHIIEBOI'O Ipy3a O BOAY MPHU Hau-
00JbIIeH TOMYyCTUMOM CKOPOCTH IMOABEMA, Kr; P4— yBenmuueHue Harpys3ku Npu Kauke; Ps— HaTsOHKeHHE
Tpoca, co3aaromieecs npu apeide cyaHa (MUIu Mpu TEYCHHWH) MPU HAWOOJBIIEM JOMYyCTHUMOM YyTJe Ha-
KJIOHa Tpoca, KT.

IIpu pacuere Tpoca HEOOXOIUMO YUUTHIBATH OCIa0JIEHUE TpOca MpPH MPOBOJKE €ro Yepe3 OJIOKU U
pu HaMOTKe Ha Oapabanbl. OcabieHue Tpoca 0OBICHIETCS TEM, UTO POIYIICHHBIC Yepe3 OJIOKH TPOCHI

181



U3ru0aroTCsi, B pe3ysibTaTe YEro MPOBOJOKM Ha HAPYKHOM CTOpOHE Tpoca paboOTaOT C M3JIUIIHUM
pacTspKeHHEM, a MPUKAThIE K OJIOKY MTPOBOJIOKH CXKAThl U 1e()OPMHPOBAHBIL.

Ecnm Tpoc mpu paboTe mpoXoauT HE Yyepe3 OJuH, a 4Yepe3 HECKOJIbKO OJIOKOB Miu OapabaHOB, 00IIee
HATSOKEHHE Tpoca CIEeIyeT COOTBETCTBYIOIIMM OOpa30oM YBEIWYHTh, TaK KaK H3-3a TPEHHUS B TOJI-
IIUMHUKAX OJOKOB M M3rH0aHUsi Tpoca HEKOTOpas 4YacTh YCHJIUS, NPHUIAraeMoro K Tpocy JUis
MIPEOJIOJICHUS] €ro HAaTsDKEHHs, Tepsiercs. Tpoc Omaromaps 3TOMY HalpAraercsi CUiIbHee. YBEJIWYeHUe
Harpy3Kd MPUHUMAETCS OOpaTHO MPOMOPIUOHATHHBIM KOA((HUIIMEHTY MOJE3HOT0 ACHCTBHUS OJOYHBIX
nepenay: i IByXOJ0YHOU CUCTEMBI ATOT Kod(duuumeHt npuaumaercst paBHbIM 0.96; 11 TpexOmouHon
—0.92; nyst vetbipex6mounoit — 0.89.

Cmynenuamuole mpocel. Harpyska BCSKOro Tpoca BO3pacTaeT IO Mepe YBEIWYCHHS JUINHBI
BBITpaBJICHHON ero yacTu. [loaToOMy B JUIMHHBIX TpOCax BEC CHJIBHO BO3pAacTaeT U CTAHOBUTCS PaBHBIM
WM TIPEBOCXOIUT TOJIE3HYIO Harpy3ky. Bo3HukaeT He0OXOAMMOCTh YBEIMYUBATH CEUEHUE TPOCA, OTUYETO
OH CTAaHOBUTCS TsKenbIM. IlosToMy BbIrOJHEE NPHUMEHATH TPOCHI MEPEMEHHOIO  CEYeHMs,
YMEHBIIAIOMINECS] OT BEPXHETO KOHIIA K HIDKHEMY TaKUM 00pa3oM, 4TOOBI MPU BEPTHKATBHOM IOJIOXKe-
HUU TpOCa HaIpsDKEHHE BO BCEX CEUYEHMSIX €ro ObUIO MOCTOSIHHO. UTOOBI TpOC YAOBIETBOPSI ITOMY
YCIIOBHIO, C€YEHHUE €r0 JOJDKHO MEHSTHCA MO JIOTapU(PMHUECKOMY 3aKOHY, TPEOYIOLIeMY MOCTETIEHHOTO
M3MEHEHUS CEYeHMsI TMPOBOJOK B Tpoce. [l yIoOBIETBOpEHUS HSTOMY YCIOBHIO MPUMEHSIOTCS
CTyIeHYaTble HaOOPBI, T. €. TPOCHI, COCTOAIINE U3 HECKOJIbKUX KYCKOB Pa3IMYHOTO AUaAMETpa.

JlIiHa OTJENbHBIX CTYNEHEH 3TOro TpOca BBIYUCIAETCS CleqyromuM obpa3zom. Pacuer HaumHAIOT C
HWKHEH cTyrneHu. JJTMHy ee BRIUUCISIIOT 0 (hopMyIe:

| A —kP
1
ke,

rae |1— mmHa HkHelW (TepBoii) cTyneHH, M; A1— pa3pblBHAsk MPOYHOCTh TOM YacTH Tpoca, Kr; P —
CyMMapHasi Harpy3ka Ha KOHIIE Tpoca (Bec IEIH, BEPTIIIOra, SKOps | T. I1.), KT; K — koadduIieHT 3amaca
MPOYHOCTHU TPOCA; a,;— BEC OJTHOTO OTOHHOTO METpa TPoca, Kr.

Jmuna | cnemyroreii (BTOpoit) CTYIEHH BBIUKCIIIETCS 10 hopmyIie:
LA —kIEP +a,)

aZ

Cpawjusanue memannuueckux mpocos. OTaenbHble KOHIBI (KyCKH, OTPE3KH) TPOCOB COETUHSIOT
MEXIy co0oi crutecHsMH. JlnMHA cCIUlecHs JO/MKHAa OBITh HE MEHee CTOKPAaTHOro JuaMeTpa
cpautuBaemoro Tpoca. CrjieceHb He JOJDKEH MeIlaTh MPOXOKICHHUIO Tpoca yepe3 OJIOK U CBOOOIHOMY
Ma/ICHUIO0 TIOCBUIBHOTO TPy3a.

Jlis Gorblield MPOYHOCTH U 3alIUTHl OT BBICTYMAIOIIMX KOHIIOB MPOBOJIOK Ha KOHIBI CIUIECHEH

HAaKJIQJ(bIBAIOT MapKU U3 IIPOBOILIEHHOMN NMapyCHON HUTKU. [Ipy IIIMHHOM CIUIECHE MapKU HAKJIAAbIBAIOT B
HECKOJIBKUX MECTaXx.

Buioop mpoca. Jlns oxeanorpadudeckux paboT Hamboliee 4acTO YHOTPEOISIOTCS TPOCHI MPaBOM
KpECTOBOM CBUBKH, BCEr/la CJEJIaHHbIE U3 OLMHKOBAHHOM IMPOBOJOKH BBICHIEH MapKd Ui KECTKUX
ycnoBuid paboThl. Ilpu BBIOOpE METAUIMYECKOTO TpOca HEb3s MPUACPKUBATHCS KaKOTO-THOO OJHOTO
CTaHJapTa, MPUXOIUTCS YUUTHIBATh HArpy3Ky Ha TpOC, TNyOMHY CTaHIMM, YCJIOBHsS, IPHU KOTOPBIX
npoTekaer paboTa (BosHeHHE oOserdaeT oOpa3oBaHUE KaJbIIIEK M YBETUYMBACT HArpy3Ky BCIIEICTBUE
BBI3bIBAEMBIX UM DPBIBKOB; paboTa BO JipJax TpeOyeT Oosiee TOJCTBIX TPOCOB, BBUAY BO3MOXKHOCTH UX
MEXaHHYECKOTO TIOBPEXKICHHUS ), KOHCTPYKIINIO OapabaHa ie0eKu, CHCTeMY 3aMKa U 3a)uMa y mpudopa.

Jlst omyckaHusi cepuid 6aTOMETPOB M MPUOOPOB COOTBETCTBYIOIIEH MAacChl Ha OOJIBIINE TIIYOWHBI
IPUMEHSIIOT Tpoc quameTpom oT 3.4 10 6.0 mm.

Manble TpyOKHU 1715 B3ATHS TPOO TpyHTA U JTHOYEPHATENIU NP IIyOMHAX 10 3 KM MOXHO OITyCKaTh,
MOJIB3YSICh TPOCOM TUaMeTpoM 3 — 4 MM, Iipu riryOuHax Oojiee 3 KM JAuaMeTp Tpoca OJKEH OBITh 5 MM
u Ooutee.

Bosbiire rpyHTOBBIE TPYOKH, pard U OOJbIINE JHOUYEPHATENIH OMyCKAIOT Ha TPOCE TUaMeTpoM 6 —
8 MM.

CynoBble paru ¥ Tpajibl OIYCKAIOT Ha CTAIbHOM MATKOM TpOCe JuaMeTpoM 8 — 13 MM.

[Tpu mocTaHoBKax OYHKOBBIX CTaHIIUH MOJIB3YIOTCS TpocaMu quaMeTpom 4.8 — 10 Mm.

182



Hamomka mpoca na o6apaban nedeoku. Eciu Tpoc XpaHUTCS HAMOTaHHBIM Ha KaTylIKy, TO
HAaMOTKY TPOU3BOAAT C HATSHKEHHEM IPU OJHOBPEMEHHOM BpALICHMM KaTYyLIKM BOKPYT CBOEH OCH;
KaTyIIKy TOPMO3AT, YTOObl CMaThIBAHHWE TPOCA HE OIMEPEXajo €ro HaMOTKY, B MPOTHUBHOM CJy4ae TpPOC
MOJKET 3aIyTaThcsi 1 00pa30BaTh MPHU OMYCKAaHUH MPUOOPOB HA IIIYOWHY METIW M Kajblku. Ecau Tpoc
XPAHHUTCS CBEPHYTHIM B OyXTY, TO MPH NIEpEeMOTKe Ha OapabaH jebenku, OyXTy HaJeBalOT Ha JACPEBSIHHBIN
KOHYC WJIM KPECTOBHHY CO IUTBIPSIMM, BpAIIAOLINECs BOKPYT BEPTUKAJIBHOW OCH; IPU 3TOM CMAaThl-
BaeMbIil KOHEI IOJDKEH HaXOUThC BHU3Y OyXThl. Tpoc HaMaThIBaloT Ha OapabaH jeOeKH MJIaBHBIMU H
pOBHBIMHU psimaMu. [Ipr MHOTOCIONWHOM HAMOTKE TPOC YKJIAIbIBAIOT IJIOTHO, YTOOBI MOCIEIYIONIUE PS/IbI
€ro He NMPOBAMBAIIUCH B MPOMEKYTKH IPEIBITYIINX.

Tpoc nHamatbpiBaioT Ha OapabaH TakuM 0Opa3oM, YTOOBI XOJIOBOM KOHEI[ €ro BBIXOAWI K OJIOK-
CUYETUMKY M3-TI0J1 OapabaHa, ¥ MPH MO IbeME TPUOOPOB M3 BOJIBI IIPH MIOMOIIN PYYHBIX JIEOCTOK PYKOATKY
BpallaloT 1O 4YacoBoul cTpenke (ot cebs). [Ipu HempaBWIBHONH HaMOTKE TpOca PYYKY MPUXOIUTCS
Bpallath Ha cedsl, YTO OYEHb YTSDKENseT padoTy U CBA3aHO C MOCTOSHHBIMU OMIMOKAMU MPH TOPMOKEHUH
— PYUYKY HAUMHAIOT HA)KUMaTh HE B TY CTOPOHY.

HaunGonpiryto omacHOCTh MpPENCTaBIsACT COCKaKMBaHUE Tpoca ¢ OapabaHa, Tak Kak MpPH 3TOM OH
JIETKO MOXET IMOMACTh B 3yObsl IIECTEPHH JICOEIKH, TN ObITh 32)KaThIM B Ia3bl MEXKIY BalioM OapabaHa u
nuckamu. Ilpu 3ToM Tpoc MHETCs, CIUTIOIIMBAETCS, HA HEM O00pa3yroTCsl yIilbl U KAJBIIIKH, YTO JENaeT
BECh TPOC HETOJHBIM K YIOTPEOJICHUIO WK TPeOYeT ylaleHus OBPEKICHHOM YacTu.

UtoObl M30€kaTh COCKAaKMBaHWS TpOCa, HAIO HaMaThiBaTh Ha OapabaH TaKoe €ro KOJIMYECTBO,
KOTOPOE OCTaBIISLIO ObI OT Kpas IIEK 3amac He MEHbIIE 3 cM.

[Tpu pabote ¢ neGeaKoit OCHOBHOE BHUMAHHE JOHKHO OBITH 00palleHo Ha paBHOMEPHOCTh COETaHUs
Tpoca ¢ OGapabana. HepaBHOMEpHOCTh cOeraHHs TpOca BBI3BIBACTCS TJIABHBIM 00Pa30M HEAOCTATOYHOM
OTPETYJIUPOBAHHOCTHIO TOPMO3HOTO YCTPOICTBA U HEPAaBHOMEPHOU yKJIaJIKOH Tpoca Ha OapabaHe.

[Ipy HenpaBUIBHO YCTAaHOBJIIEHHOW Je0esKe, KOrjga HalpaBlIEeHHE TpOca MEXAYy CUETUYUKOM H
nebeIKoi He TepIEeHINKYISIPHO OCH OapabaHa, TpoC MpU BHIOMpPAHUHU, B OCOOCHHOCTH MPHU OTCYTCTBUH
HaNpaBJSIONIEr0 NpUCHoco0IeHus, OyIeT MpuKUMaThCsl K OHOW W3 mek O0apabana. Korma mzmumex c
OJTHOM CTOPOHBI OKaXeTCsl CIUIIKOM OOJIbLINM, OTAEIbHbIE BUTKH Tpoca OYIyT COCKakuBaTh B
MPOTHBOMOJIOKHYIO CTOPOHY M, 00pa3ys cinabuHy ¢ u3ruOamMu W HEOOJBIIUMH MEeTIISIMH, OYyAyT
3aKMMaThCS TPOCOM, BBIXOJSALIMM U3 BOIBl U HATAHYTHIM BecoM mpubopoB. [lpu mocnenyromem
BBITPABIMBAaHUM BUTKH (LIU1aru) Tpoca OyIyT COCKAaKWBaTh BCE Yallle, U MPH 3TOM OJUH COCKOYUBIINN
nuiar OyzeT HerIAThCs 3a JPYToi U CIIyThIBATbCSA ¢ HUM, OTYETO HEN30€KHO MOSIBATCS KAJIBIIIKH.

KopenHoli koHel Tpoca JODKEH ObITh HaMEpTBO NMPHUKPEIUIEH K OapabaHy, B MPOTHBHOM cCllydyae
Bcerga OyJeT CyIecTBOBaTh yrpo3a IMoTepu Tpoca ¢ mpubopamu. s aToro B omHOM U3 miek Oapabana
JOJDKHBI MMETHCS CIICHUANIbHBIE OTBEPCTHS, 4Yepe3 KOTOphIe IPOIYCKaeTcss KOPEHHOM KOHel[ Hu
3aBSI3bIBACTCS Y3JIOM C BHYTpEHHEH cTOpoHbl. Eciu oTBepCcTHil HET, TO HEOOXOIMMO UX CAeNaTh, HO HE
KpPENHUTh KOPEHHOM KOHEI[ Tpoca, 0OEpHYB €ro MmpocTO BOKPYT ocH OapaGaHa M CBSi3aB IIOCIE ATOTO
y3i0M. [Ipu ObICTpOM BBITPAaBIMBAHUU TPOCA MOCIEAHHI JIETKO MOKET JIOMHYTh B y3JI€ NMPU PEIKOM
pPBIBKE OT MIHOBEHHOW OCTAaHOBKH. Pa3pbiB 3TOT o0isieryaercs TeM, YTO CTaJbHOH TpPOC, Kak Obl
THIATENIFHO 32 HUM HE YXa)XHMBAJIM, BCE K€ P)KaBeeT; Ha KOPEHHOM KOHIIE, KOTOPBIA NMPOBETPUBAETCS U
BBITHPAETCS OYCHb PENIKO, pKaBUMHA Pa3becT METAJUl U OCcIaOUT ero ObICTpee M CUJIbHEE, YeM y XOJ0-
BOro koH1a. [ToaToMy Hazo B34Th 3a MPaBUJIO — HUKOI/Ia HE CTPaBIUBATh TPOC 0 KOHIIA, HAJ0, YTOOBI
Ha OapabaHe 00s3aTeNIbHO OCTaBalIOCh HE MeHee 8—10 muaros.

[Ipy mnpuMeHeHWHM HOBOrO Tpoca, He OBbIBIIETO B YHNOTPEOJIEHWH, PEKOMEHIYeTcs Ioclie
HamaTbhIBaHUA Ha O6apalbaH JeOeaKH MPOU3BECTH OTTSKKY TPOCA, BHITPABUB €ro Ha OONBIION TITyOMHE 32
O00pT ¥ BHOBb HAMOTaB, I€JI€COOOPA3HO TaKKe MPOTHATh TPOC MO BCEW €ro JJIMHE 4Yepe3 CUETHbIE U
Hanpasisiomue 010ku npu Harpys3ke 50% W MOHM)KEHHOW CKOPOCTH, MOCTENEHHO YBEIUYMBas UX IO
HOPMAaJIBHBIX MPEJIENIOB, YTO JaeT BO3MOKHOCTb BBIPOBHATH TPOC U MPUCTIOCOOUTD K YCIOBUSM PaOOTHI.

Yxo00 3a mpocamu u ux xpanenue. Metannudeckue Tpockl B 0cCOO0OM yxoae He Hyxpaarorcs. o
HAaMOTKHU TPOCHI JOJDKHBI XPAHUTHCS Ha JIEPEBIHHBIX OapabaHaxX MM METAUNIMYECKUX KaTyIIKaX B CyXOM
3aKPBITOM MTOMEIEHUH, YTOOBI MPETOXPAHUTh X OT MPEKIECBPEMEHHOTO PHKABICHHUS.

ITpu HEOOXOIUMOCTH CHSTHSA CMa3Ku C TPOCa MOXHO PEKOMEHJ0BATh MporpeB OapabaHa ¢ TPOCOM
neperpeTbiM napom ¢ Temmneparypoi 110—115°C. Cmaska cTekaeT ¢ Tpoca B MOJIOH.

[Ipu nnuTenbHBIX MepephiBax B paboTe, Tpoc Ha OapabaHax jge0eOK CMa3bIBACTCS KUAKUM MacilioM
(aBTON, aBHamacio). [IpoMbIBKa TPOCOB MPECHOM BO/OM HE AA€T HUKAKOTO MOJOKUTEIBHOIO pe3ysbTaTa,
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TaK Kak IMocje MEepBOro OMYCKaHUs TPOCa MOpPCKas BOJA MPOHUKAET MEXIY MPSASMU U MPOBOJIOKAMH.
N3-3a 3TOrO mIpolecc pkKaBICHUS TPOCa MPOMBIBKOM M CMAa3KOW IMPUOCTAHOBUTH HEBO3MOXKHO. lIpu
OOHapY)XEHHH TIEePEP’KaBEBIINX TMPOBOJIOK HEOOXOAMMO TPOC (MM Y4acCTOK TPOCa) 3aMEHUTH HOBBIM,
ocoOeHHO Ha jeleakax, MpeJHa3HAuYeHHBIX JUIs paboThl INIyOOKOBOAHBIMH cepusiMi. CBOEBpeMEHHas
3aMEHa P’KaBOr0 M M3HOLIEHHOTO TPOCa Ha HOBBIM SIBISETCS YCIOBUEM COXPAHHOCTH JOPOTOCTOSIIUX
npubOpOB.

Tpoc, npenHa3HAYEHHBIN 17151 TOCTAHOBKH OYHKOBBIX CTaHIINM, CHATHS KOHCEPBAIIMOHHON CMa3Ku HE
TpeOyer. OCHOBHBIMH MEpaMM YXO/a 3a HUM SIBJISIETCS COXpaHEHHWE OOMIIBHOM CMa3Ku IO BCEH JIMHE
Tpoca, CBOEBpEMEHHOE OOHapyKeHUE KaJbIIIeK U MOPBAHHBIX Mpsiield. YUacTKU Tpoca C KalbIIIKaMu U
NEepeTepThIMU WM TOPBAaHHBIMU TPSAIIMH BBIPYOAlOTCS, a KOHIIBI TPOCOB, NPHUrOJHBIE K pabdoTe,
CpalIBaIOTCA.

ITpu nepemMoTKe TPOCOB, OBIBIIMX B padoTe, ¢ OJHOMN JIeOEeKU Ha APYrylo Win ¢ OapabaHa neOeaku
Ha KaTyIIKH, HEOOXOAUMO CJIEIUTh, YTOOBI TPOC OBLIT MO/ MOCTOSHHBIM HaTsKeHUeM. [lepemoTka Tpocos
CO ClaOMHONW MOKET NPUBECTH K MPEXKAECBPEMEHHOW IMOpyYe Tpoca, TaK Kak B MECTax CIIa0MHBI
00pa3yroTCs KaJbIIIKH.

OroHsl Ha KOHIIAX TpoOca, NpPEAHA3HAYCHHBbIC Uil KPEIUICHHS KOHIEBBIX TI'PY30B, BEPTYIIEK,
OatutepmMorpadoB W T. M., HECOOXOAUMO OOHOBISATH HE PEXKE, YeM pa3 B MeECsAll, TaK KaKk B MeCTax
MOCTOSTHHOTO COTIPUKOCHOBEHHUS TPOC MEPETOpaeT OYeHb OBICTPO, XOTS BHELUTHUX MPU3HAKOB pa3pyIIeHUs
Tpoca He BUJIHO.

6.9.5 PacrurenpHble TPOCHI

XapakTepuCTUKU pacTUTEIbHBIX TPOCOB. B 3aBucMMOCTHM OT Marepuana, U3 KOTOPOTO OHH
M3TOTOBIICHBI, PACTUTENIBHBIE TPOCHI OBIBAIOT IEHBKOBBIE OeIbHbBIE (HECMOJIEHBIE), TIEHPKOBBIE CMOJICHBIE,
MaHUJIbCKUE, KOKOCOBBIE U CU3AJIbCKUE. llepeunciennbple TUIBI TPOCOB XapaKTEPU3YIOTCS CIIEIYIOIUMHU
OCHOBHBIMH CBOMCTBaMH.

[TeHbKOBBIN HECMOJIEHBIM TpOC HambOojee MPOYEH Ha pa3pbiB, HO OBICTPO HAMOKAET W TOHET.
[TosToMy mpu ymoTpeOieHHH ero B KayecTBE JIMHS JJIS MPHUBS3HBIX MOIUIABKOB, K HEMY BO MHOTHX
MeCTaX NMPUBA3BIBAIOT MPOOKOBBIC WM JAEPEBSHHbIE MOIIaBKU. HecMoieHblil MEeHbKOBBIA TPOC TOJIKEH
UMETh Cepo-3€JIeHbI LBET M He o01agaTh 3aTXJIBIM 3alaxoM WJIM 3alaxoM TapH. Bypelii mBer win
TEMHBIE MATHA CBUACTEILCTBYIOT O HETOOPOKAUECTBEHHOCTH TPOCA.

IIeHBKOBBIII CMOJIEHBIM TPOC UMEET Pa3pbIBHYIO KPENOCTh Ha 25% MEHbIIIE, 4YeM HECMOJICHBIN, HE
HaMOKA€T, OT CBIPOCTH BBITSTHBAECTCS 3HAYUTEIBHO MEHBIIE, YEM BCE OCTAJBHBIE COPTAa; OJHAKO OH
TshKeN U HeruOoK. CMOJIEHBI TPOC JOJDKEH MMETh OJIeCK; LBET €ro OAHOPOJAHBINH, Oypo-KOPUYHEBBIH.
Ecinn Tpoc craHOBHTCS MaTOBBIM, TO 3TO O3HAYaeT, YTO OH JIEKAJbIM U, CIEJOBATEIbHO, YK€ Majo
OpUroJeH sl paboTel. Upe3mepHash OCMOJIKA TaKKe SBISIETCS HEAOCTaTKoM. Tpoc NOMKEH HMEeTh
CBEKECMOJIMCTBIN 3amax, Jiexallblii Tpoc o0jalaeT HENpUSATHBIM 3alaxoM, a MPU H3rMOaHuU H3JaeT
XapaKTEPHBIA TPECK.

[leHbKOBBIE TPOCHI, KaK HECMOJEHBIE, TaK M CMOJIEHbIE, O IMPOYHOCTH MOAPA3AEIAIOTCS Ha
cienyoomue: 1) ocoboro HazHaueHus, 2) CHelUalbHBIE, 3) MOBHIIICHHBIE, 4) HOpManbHbIe. Hanbonee
MIPOYHBI HA Pa3pbIB TPOCH 0COOOT0 Ha3HAUECHU S, HAUMEHEE MPOYHBI HOPMaJIbHbIE TPOCHIL.

MaHUIBCKUI TPOC U3TOTABIUBACTCS U3 BOJIOKHA, [TOJy4yaeMoro u3 crediseii 0ananoB. OH oTIHYaeTCs
rUOKOCTBIO, JIETKOCTBIO, TJIaBAaeT B BOJIE M MaJl0 HAMOKAeT. LIBeT ero 30J10THCTO-KOPUYHEBBIH.

Cu3zanbCKHil TPOC M3rOTABIMBACTCA U3 BOJOKOH araBbl. OH HECKOJIbKO ciabee MaHMiIbckoro. Llser
€ro CBETJO-KENThId. MAaHUIBCKHME M CHU3AIBCKHE TPOCHI B 3aBHUCHUMOCTH OT CTENEHH NPOYHOCTH
MO/IPA3AEIIAIOTCS Ha OBBILIEHHBIE M HOPMaJIbHBIE. [[0BBIIIEHHBIE TPOCHI TPOYHEE HOPMAJIbHBIX.

KoKOCOBBIII TPOC M3rOTaBINBAETCS U3 BOJOKOH KOKOCOBBIX MajibM. OUE€Hb JIETOK, IUIAaBAET B BOJE,
CHJIBHO BBITSITUBACTCS, 3HAYUTEILHO MEHEe MPOUEH, YeM Jpyrue copra (IpUMEpHO B YETHIpE pa3a MEHee
CMOJICHOTO MTEHBKOBOT'O TPOCA).

PacTurenbHble TPOCH! U3rOTABIMBAIOTCS CIEAYIOIIMM 00pa3oM: M3 BOJOKOH MPSAYT CJI€Ba HAIpPaBO
(o 4JacoBoit cTpenke) KaboIKH, KOTOpPhIe CBUBAIOT (CIYCKAIOT) CIpaBa HAJCBO B MPSIW; MOCIEIHUE, B
CBOIO OYepe/b, CBUBAIOT ClieBa HampaBo B Tpoc. CBUTHIA TakMM 00pa3oM TpPOC Ha3bIBACTCS TPOCOM
MPSIMOTO CITyCcKa WJIM TPOCOBOM paboThl. MHOr/a Tpoc CBHBAIOT HE U3 MpsAlei, a U3 TOTOBBIX TOHKHUX
TPOCOB TPSIMOTO CIYCKa (CTPEHrW), KOTOpbIE CBUBAIOT clipaBa HajeBo. [lomydeHHble TakuM oOpa3oM
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TPOCHI Ha3BIBAIOT TPOCAaMU KaOenbHOH paboThl (KaOenbHOTO chycka). B HEKOTOPBIX Cilydasx KaOOJIKH,
OpSIA M caM TPOC CBUBAIOT B OOpaTHYIO CTOPOHY, HAYMHAask BUTh KaOOJIKH clipaBa HajueBo. Takoil Tpoc
Ha3bIBalOT TPOCOM OOPATHOI'O CITyCKa.

ITo yncny npsineit Tpockl OBIBAIOT TPEXMPSAIHBIC, YSTHIPEXIIPSAHBIC U NATHIIPSAHBIE. Tak Kak BHYTpH
YeThlpeX- M MATUIPATHOIO TPOCOB 00pa3zyercs MycTOTa, TO JUISl 3allOJIHEHUS €€ ATH TPOCHI IUIETYTCS
BOKPYT CepJICUHUKA.

[IpuMeHsIOTCA TakKe IUIETEHBIE TPOCHI, MOCIECIHUE COCTOSAT U3 OJHOM CBUTOM MPSAIU, MOKPBITOU
OILIETKOM.

VYXox 3a pacTUTENbHBIMH TpocaMH. PacTUTenbHBIE TPOCHI OTIYCKAlOTCS CO CKJIQZOB B OyXTax
koHUamu 1o 200 M. JIuau (Tpocsl TOHbBIIE 25 MM 110 OKPY>KHOCTH) — MOTKamu 1o 100 m.

UtoO0BI pacycTHTh OyXTY HOBOTO TPOCa, €€ KJIAIyT Ha many0y O0KOM, CHUMAIOT BSA3KH, IIPOJECBAIOT
BHYTPEHHUH KOHELl uepe3 OyXTY U paciycKaroT, Habatoaas, 4ToObl nUTary (BUTKH) HE COMBAIIUCH.

Bce Tpochl ykianpiBaloT B OyXTe ¢ KOPEHHOM (3aKpETUICHHOM), a He ¢ XOJIOBOM MX YacTH. Tpoch
TPOCOBOI PabOTHI CBOPAYMBAIOT OOBIYHO B OYXTHI IO 4acoBOil cTpenke. Tpocsl kaOenbHOW pabOThl —
IIPOTHUB 4acoBoil cTpeniku. Eciu cBepHyTYyr0 TakuM 00pa3oM OyXTy NepeBepHYyTh U HauaTb TPaBUTh TPOC,
TO OH HE 00pa3yeT KAJIbIIICK (IIeTeNb).

Tpochl crnegyer OGepedb OT CHIPOCTH, KOMOTH, OT Maces, W KuciaoT. Ecim Tpoc 3amadykaH wiom,
MacjiOM WJIM TOKPBIT CJIOEM KOIOTH, TO €ro TIIATEJbHO MPOMBIBAIOT MPECHOW BOJOH, a 3areM
IPOCYIINBAIOT, MOABEIINBAs UM PACKJIaAbIBas B JUIMHHBIE OYXTHI.

Tpoc, HaMOKIIMK B COJICHOW BOJE, IPOMBIBAIOT IIPECHOM BOJOM, IIOCIE YEro TIIATEIBHO
MPOCYIIMBAIOT, TAK KaK KPUCTAIUIBI COJIU AEIAI0T €r0 TUIPOCKOINYHBIM.

B noxanuByro morogy Tpoc CleqyeT 3aKphlBaTh, a B CYXyI0 — MpPOCYIIMBATh M NPOBETPHUBATH,
pasBemmBas Ha nanyoe.

Ha cyznHe nuHu XpaHAT Ha CIIEIMATBbHBIX JEPEBIHHBIX BBIOIIKAX UJIHM B MMOJIBEHICHHBIX OyxTax. bonee
TOJICTBIE TPOCHI YKJIAJIbIBAIOT Ha NajyOe Ha JAEpEBSHHbIE PEIIETKH WIM OaHKETKH, YTOOBI TpOC HE
HaMOKaJl CHU3Y U He THHJL.

Ha ckiaax Bce pacTUTENbHBIE TPOCHI XPAHATCS B CYXMX M XOPOLIO MPOBETPUBAEMBIX TOMEIEHUIX.

6.9.6 CunaTeTHYECKHE TPOCHI

Cunmemuueckue mpocovl N3roTaBINBAIOT U3 HeWI0HA (TNIOTHOCTH 1.14), makpoHa (tutotHOCTH 1.38),
nosiunponmwieHa (m1otHocts 0.92) u apyrux MaTepuanoB. JTH TPOCHl HE IOABEPKEHBI THHUEHUIO U
KOPPO3HUH, 00JIaIal0T MaJIOM TUIOTHOCTBIO, CPaBHUMOM C IJIOTHOCTBIO MOPCKOW BOJABI, M IOTOMY HE
CO3JIAIOT JIOTIOJIHUTENIBHBIX HAarpy30K MpH Habope Takenaxa, Harpumep, 1t ABC.

N3rotaBnuBaOT TPOCHI, CIJICTEHHbIE W3 Mpsiied, MOJO0OHO CTalbHBIM KaHaTaMm, MU TPOCHI TOHKOM
oryieTku ((hanbl), COCTaBICHHBIE U3 OOJBIIOrO YMCIa TOHKUX HUTEH, CKPYYEHHBIX IIOPOBHY B JIEBYIO U
MIPaByIO CTOPOHY.

CunTeTnyeckue Tpochl THOKU, HE OOATCS THHEHHUS, Macel, Mo HamMokKalT. CleayeT y4yUTHIBaTh,
YTO HAa CHHTETHYECKHUE TPOCHI OTPULIATEIBHO NEHCTBYET COJIHEYHAs pafuallvs, 1MoJ BIUSHUEM KOTOPOi
MPOYHOCTH TPOCOB YMEHBINACTCS MO3TOMY XPaHUTh UX HEOOXOJMMO B CBETOHETIPOHUIIAEMBIX YeXJIaX MIIN
B TEMHOM ITOMEILIEHUH.

HenoctatkoM CHHTETHUECKHX TPOCOB SIBJISETCS HHM3Kash MPOYHOCTh HA Pa3pbiB, BTPOE-BUETBEPO
XyJIlas, 4YeM y CTalIbHBIX KaHATOB. YUHUTHIBasl BCE ke, YTO TUIOTHOCTh MaTepUalioB, UCIOIb3YEMbIX IS
M3TOTOBJICHHUSI CUHTETHMYECKHX TPOCOB, HAMHOTO MEHBIIE IJIOTHOCTH CTalHM, a y HEKOTOPBIX M3 HHUX
(MOAUMIPONUIIEHOBBIX, B YAaCTHOCTH), AK€ MEHbIE IUIOTHOCTU BOJbI (TIOJUIPONMICHOBBIE KaHATHI
UMEIOT TOJOXKUTENbHYIO TUIABYy4YeCThb), CIEAYeT NMPU3HATh, YTO MPUMEHEHHE TAaKuX TPOCOB OOJIBIIOTO
auameTrpa TPYAHOCTeM He mpeactaBiseT. [pyrum, W, BUIUMO, OYEHb CYIIECTBEHHBIM HEIOCTAaTKOM,
ABIISICTCA HU3Kasg YCTOWYMBOCTh CHUHTETHMYECKMX TPOCOB IO OTHOUICHHIO K UcTHpaHuio. IlosTomy mpu
MCIOJIb30BaHUU MOCIeAHUX g Habopa ABM xenarenbHO, YTOOBI HUKAKHE METAJUIMYECKUE ACTaau He
UMEeNIM BO3MOXXHOCTH TPEHHUS O CHHTETUYECKUU Tpoc. il 3TOro MPUMEHSIOT CHEIHMaIbHBIE CIIOCOObI
3aJIeIKU KOHIIOB, HallpUMep, ¢ TOMOIIbIO TPAAUIIMOHHBIX METAIIINYECKUX KOYIICH.

Hpyrass mpoOiemMa COCTOMT B TOM, UYTO CHHTETHMYECKHE TPOCHI JIETKO PEXYTCSA, M TOTOMY
MOJIBEPKEHBI Pa3pyIIMTENbHBIM HamaaeHusiM MOpckoi (ayHbl. C 1efbi0 MPOTHUBOJIECHCTBUS ITOMY, Kak
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y’K€ OTMEYasjoCh BBIIIE, BEPXHIOI YacTh HaOOpOB Oyiperna peKOMEHIYeTCs BBIMOJHATh M3 CTaIbHBIX
TPOCOB.

CuHTeTHYECKHE TPOCHI AOIMYCKAIOT BS3aHUE Y3JIOB JJIsl COCIMHEHMS YYacCTKOB TpPOCA, MPU ITOM,
OJTHAaKO, CJIeIyeT UMETh B BUJY, UTO TPOC B MECTE Y3JIOBOTO COSAMHEHUS MOXeET ocnabisaTees Ha 50-75%
OT MMACTIIOPTHOM MPOYHOCTH, TOITOMY Ka4ECTBY Y3JIOB JIOJKHO YIEIATHCS IEPBOCTEIIEHHOE BHUMAHHME.

CuHHTETHYECKHE TPOCHI MOABEPKEHBI PACTSIKEHUIO MOl HArpy3Koil, KoTopoe MoxeT gocturarb 10%
MepBOHAYAIbHON IMHBL. YacTHUYHO 3TO pacTsSHKEHHE HMMeEeT OOpaTHUMBIA XapaKTep, 4TO 3aTpyAHSET
TOYHOE OIpeAeNieHNe HEOOXOAMMOM I TOW WM WHOW LIeTH JJIUHBI CHHTETHYecKoro tpoca. [llupokoe
pacrnpocTpaHEeHHE B HAcTOsIIee BpeMsl MOJYYUIU TPOChl U3 TMOJMAMHIHOTO BOJIOKHA Kegnap (ITOT
MaTepual TNPUMEHSAETCS TakXe Il HM3TOTOBJICHUS OpOHEKWIETOB, U3-32 CBOCH HCKIIOUUTEIHHOU
npoyHocT). KeBnapoBble TpOCHI JOCTATOYHO JIOPOTH, 0 CPABHEHUIO C APYTUMH, OJHAKO MPOYHOCTH UX
CpPaBHMMa C IPOYHOCTHIO CTAJIbHBIX TPOCOB IPHU 3HAUMTEJILHO MEHBIIEH MJIOTHOCTH (BEC KEBJIAPOBOIO
Tpoca COCTaBIsieT B BoJie Bcero 29% ot ero Beca B BO3yXe, IJIOTHOCTh KeBiapa paBHa 1.41). OHu umeroT
MUHUMAaJIbHOE PpACTSHKEHHE TM0J Harpy3koid. KpoMe m0oporoBH3HBI, CYHIECTBEHHBIM HEIOCTaTKOM
KEBJIAPOBBIX TPOCOB SIBJISETCS HEIONMYCTUMOCTh IPUIIOKEHUS HArpy30K «Ha M3JIOM», IPU BO3JAECHCTBUU
KOTOPBIX MPOYHOCTh TPOCOB 3HAUYMTEIBHO CHMXAETcs. B CBSI3M ¢ yKa3aHHBIM, KEBJIapOBBIE TPOCHI HE
JIOTTYCKAIOT BA3aHUS Y3JI0B, CKIIOHHBI K 00pPa30BaHUIO «KaJIBIIIEK» U TPEOYIOT IPUMEHEHHUS CIIEUATbHBIX
3anenok kouios (Puc. 6.78).

Puc. 6.78 3anenka KOHIIA CHHTETHYECKOTO TPOCA C KOYIIIEM

Eme ogHMM WX HEJOCTaTKOM SIBIISETCS CPaBHHUTEIBHO MaJlblii CpOK ciyxObl. Tak, mocie ABYyX
noctaHOBOK ABC o0meli mpomomkuTenbHOCTEI0O 8-10 MecsieB, MPOYHOCTh KEBIAPOBOTO Tpoca
cHmxaercst Ha 50% .

B nmocnmegnue roael  Ha  pbIHKE — MOABWJIOCH — CHHTETHYeCKoe  BoJOKHO  Dyneema
(YnbTpaBBICOKOMOJIEKYJISIPHBIN  MTOJIMATUIIEH), HE YCTYNAIOLIEE [0 MEXAHUUYECKUM CBOMCTBAaM KEBIApY,
HO oO0jajarolee psiioM MPEUMYIIECTB, U3 KOTOPHIX MOXKHO yKa3aTh MPEX]E BCEr0 HU3KYIO MIOTHOCTD
(0.95). Tpoc m3 »TOoro Marepuana oONagaeT HYJIEBOM WM Jake HEOONBIION IMOTOKUTEIHLHOM
IJIaBYYECThIO TIPU MIPOYHOCTH, HE YCTYNAIOLIEH CTaJIbHBIM TPOCAM.

YXO,Z[ 3a CUHTCTHUYCCKUMH TpPOCaMHU IOYTHU TaKou KC, KaK U 3a paCTHUTCIbHLIMU. CHuHTeTHYECKUE
TPOChI He OOSTCS THUEHUS, TOITOMY MX MOXHO XPAaHWUTh U B CHIPOM TOMEUICHHH M HE 00s3aTeIbHO
npocymuBark. Jlig mpenoxXpaHeHuss OT JCHCTBUSA COJIHEYHOM pajualuyd HUX HYXKHO XPaHHUTb B
CBETOHEIIPOHUIIAEMBIX YEXJIaX WJIK B TEMHOM MTOMEILIEHUH.

6.9.7 Kabenab-Tpocel

Kabenp-Tpochl  IpUMEHSIOT B cioydasx, Korga HeoOXoamMma —Tmepefada  JaHHBIX — OT
okeaHorpaduueckoro mpubopa, HaxOASIMIEeTrocs Ha TIIyOHWHe, K IMMYHKTY cOopa JaHHBIX, HA CYyJHO WJIH Ha
MOBEPXHOCTHBIN Oyil. [1o kabenb-Tpocy Takke MmoAaeTcs MUTaHNe Ha 30HUPYIONIUE TPHOOPHI.

Haunbonee yacto ymorpebisemple KaOeab-TPOCHI MPEACTABISIOT COOOM, C DJIEKTPHUYECKOW TOYKU
3peHHsI, KOAKCUAIbHBIA Kalellb ¢ ONpeeTIeHHbIM BOJHOBBIM CONPOTHUBICHHEM (Harie Bcero 75 umu 50
OM), ¥ OTIMYAIOTCA OT OOBIYHOTO KOAKCHAIBHOTO Kalemsi TeM, 4YTO BHENIHSS OIuieTKa (9KpaH)
BBITOJIHSAETCS] U3 BHICOKOIPOYHON OIMHKOBAHHOMW (B LIEJSX 3aIIUTHI OT KOPPO3UHU) CTATBHON MPOBOJIOKH.
JUis  KOMIEHCAallMM CKpPY4YMBAIOLEr0O MOMEHTa Takas OIUIeTKa BBIOJHAETCS B JBa CJIOS C
MPOTHBOIOJOXKHBIM HANpPABICHUEM HABUBKM B KaXIOM cjoe. s MOBBIIIEHUS PaBHOMEPHOCTH
pacrojoKeHusl MeTalljla SKpaHa BOKPYT LIEHTPAJIbHOM KHJIbI M yBEIMYEHMs >KECTKOCTH Kalelb-Tpoca
npeaBapuTeNIbHAs CBUBKA MTPOBOJIOK B NP HE IPUMEHSETCH.

Hampumep, xkabenb-tpoc peidankuii (TY 14-4-41-71) umeer omHy *KHITY, COCTOSIIYIO U3 7 MEIHBIX
MATKUX MpoBoJIoK auaMerpoM 0.3 mm. M3omsiuust — menk tonmuHod 0.25 MM M HOJIUATUIIEH BBICOKOM
mIoTHOCTH TomuHOM 0.8 MM. OmuieTka kabens ABYXCIoHas!, HEPACKPYUIHBAIOMIASCS U3 OIIMHKOBAHHBIX
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IIpOBOJIOK auameTpoM 0.8 MM; HMXKHSISL — JIEBOTO HampaBieHUs U3 12 MpOBOJIOK, BEPXHSAS — IMPaBOro
HanpasieHus u3 18 nposonok. Bec 150 kr/km. PaspeiBaoe ycunue 2000 kre.

Kabenp MokeT sKcrutyaTHupoBaThCss B MOpckoil Bojae no riayomnbl 3000 m. CompoTuBiieHHE
renTpanbHoi xkuibl 40 Om/km nipu 50 I'n 7o 500 B.

Cyl1iecTByeT MHOXECTBO THUIIOB MHOTOXHJIBHBIX KaOelb-TPOCOB, KOTOPbIE MPEICTAaBISIIOT COOOM
M30JIMPOBAaHHBIC TPOBOJHHUKH, YIPOUHEHHBIE OIJIETKOM M3 CTAIbHBIX MPOBOJOK. B mocnenHee Bpems
BBIIMYCKAIOTCSI KaOeNb-TPOCHI, YIPOUYHEHHBIE KEBIAPOBBIMU HUTAMHU. WX MpeummymniecTBO — JIETKOCTh U
MOHMXEHHAs! )KECTKOCTH 110 CPAaBHEHMIO € KaOEIb-TpOCaMH, UMEIOIIUMH CTAIBHYIO OTUICTKY.

VYxon 3a kabenb-TpocaMy aHAJIOTHYEH YXOAY 3a OOBIYHBIMU CTaJIbHBIMH TpocaMu. [locTosHHBIN
KOHTPOJIb 32 COCTOSHHEM KaOelb-Tpoca, C BBIBICHHWEM JIOMHYBIIMX HPOBOJOK TMpsiied U
CBOEBPEMEHHBIM HAJIO)KEHUEM MapoOK M3 PACTUTEIbHBIX KaOOJOK B COOTBETCTBYIOIIUX MECTaX MO3BOJISIET
MIPOJUTHTH CPOK CIYXObI pabouero Habopa. OcoOeHHOE BHUMAaHKUE HAa KOHTPOIb 32 COCTOSTHUEM KaOelb-
Tpoca cieayeT yneisTh MpH padoTax B TponmMYeckKux 30Hax Mupooro okeana u Cpeau3eMHOM Mope,
MOCKOJIbKY MHTEHCHBHBIC HArPY3KH B COYETAHUH C BHICOKMMHU TEMIIEPAaTypaMH B MOBEPXHOCTHBIX CIIOSIX
MPUBOJIAT K CHIIBHON KOPPO3UH U OBICTPOMY BBIXOY KaOelnb-Tpoca U3 CTPOS.

6.9.8 Takemax

TakenakeM Ha3bIBAIOTCS KOHCTPYKIIMOHHBIE W COCIWHUTEIBHBIC SJIEMEHTHI, NMPHUMEHSEMBbIC IS
KperieHusI TpuOOpoB K TpocaM U Kalenb-TpocaM, coequHeHus cekuuil OyiipernoB ABC mexay co0oid,
KperuieHus mpuOopoB Kk Oyiipemny, 3akperieHus Oyiipena Ha Oye U Ha Tpy3e, U PeIIeHUs TOMY MOA00HBIX
3agad. K WX 4MCIy OTHOCATCS COEJUHMTENbHbIE 3BEHbSI M CKOOBI, BEpTIIOTH, B T.4.
[IAPUKOTIOAIIHITHUKOBBIE, TPOCOBBIC 35KUMBI H T.I1.

Puc. 6.79 CoeaHUTENBHBIE 3BEHbS U CKOOBI

Takenaxxusie ckoObl (Puc. 6.79) — mpucrnocoOienus, mpeaHa3sHAYCHHBIC IS CBSA3KH CTalbHBIX
KAaHATOB, TPOCOB M TPOUYMX TAKEIAKHBIX YCTPOMCTB. [[Isi 3amad KpaTKOCPOYHBIX WM MOCTOSHHOTO
3HAYCHUsI WCITIONB3YIOTCS: TaKelakHash CKoOa ¢ BHUHTOBBIMH MITH()TaMH WM TakeJdaKHas cKoba ¢
MPEeIOXPAHUTEIEHBIM KOHTPSIIIUM OOJITOM.

Tpocoseie 3axxumbl (Puc. 6.80 a), 6)) ucrmonb3yrOTCA HA COCAMHEHUSAX THUIA MPOYIIWHA-TICTIS WIN
MOJTHAS TIETJIS, HA MEXKKOHIIEBBIX COSAMHECHUSX, T CpalliBaHue (3a1enka) My(Toi WU CIUIECHUBAHUE
HEBO3MOXXHO, WM TpeOyeTcss BPEMEHHOE CTHIKOBaHWE. TpPOCOBBIE 3a)KMMbI HCIOJB3YIOTCS TaKKe ISt
KperieHus miaBydecteit k Oyiiperny ABC.

Koncrpykuus. TpocoBble 3aKUMBI SIBIISIIOTCS KOBAHO-IITAMIIOBAaHHBIMH W HMMEIOT TEPEMBIUKH C
BBIEMKaMU JUISI TOYHO IMOJOTHAHHOTO 3aKPEIJICHUS KaHATOB; 32)KUMbI MMEIOT OCHOBAaHUE U3 KOBKOTO
9qyryHa, 6e3 BbIeMOK. [IOKpBITHE STEKTPOIUTHYECKOE WIIH MTOTYYSCHHOE TOPSYUM OI[MHKOBaHUEM, €CJI HE
yKa3aHO MHOE.

Pexomenoayuu no ucnonvzoeanuro. 3aXuM JOJDKEH YCTAaHABIMBAThCS HAa IPOBOJIOYHBIM KaHAT
(Tpoc) Tak, Kak 3TO MOKa3aHO Ha pHUcyHKax. [lepembluka 3a)kuMa Bcerja JOJDKHA pacrojaraTbCsi Ha
CTOpPOHE KaHara, Hecylied Harpy3ky. U-oOpas3Hblii 0ONT 3akMMa MOMEMIAETCSl Ha XBOCTOBYIO YacTh
KaHaTa, TaKXkKe Ha3blBaeMYIO ITyXUM (MEpPTBbIM) KOHIIOM. Hy»XHO 3arHyTh AOCTaTOYHO JUIMHHYIO 4YacTb
KaHaTa, 4TOOBl MOKHO OBLIO pa3MECTUTh MUHUMAILHO HEOOXOIUMOE YHCIIO 3a)KMMOB B COOTBETCTBHUH C
MIPUBOAUMBIMH Jlajiee MHCTPYKUUsMH. [IepBbI 3aKMM JIOJDKEH pa3MeIlaTbCsl Ha PACCTOSHUM OJHOMU
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IIMPHUHBI IEPEMBIYKU OT 3arHYTOr'0 MJIM TIIYXOro KOHIIA KaHaTta, Kak moka3aHo Ha Puc. 6.80. 3arsarusare
raiiky cieAyeT B COOTBETCTBUHU C YKAa3aHHBIM MOMEHTOM.

Puc. 6.80 [TocTaHOBKa TPOCOBBIX 32)KHMOB

Bropoii 3axuM TOKEH OBITh pa3MelleH HEeIMOCPEACTBEHHO HAINPOTHB CEPhI'M, HO BCE K€ B TAKOM
MOJIOKEHUH, YTOOBI Ha/IeKallee 3aTAruBaHie 3a)K1MMa He TOBPEIUIIO BHEIIHUX Mpsiael kaHara. Cienyer
3a)KaTh TaliKM IJIOTHO, HO €11l He Ha BECh YKa3aHHbII MOMEHT 3aTSKKH.

[Tocnenyromue 3aXUMbI, €CTM OHM HEOOXOIMMBI, pacIojararoTcs Ha KaHaTe MEXIy INEepBbIM U
BTOPBIM 32KMMaMHU TaKUM 00pa3oM, 4TOOBI MX KaK MUHHUMYM pa3Jelisui0 PaccTOSHUE B OJIHY IIMPUHY
3KMMa M MaKCHUMaJbHO B TPHM IIMPHUHBI 3akHuMa. Cierka HaTsSHYB KaHaT, CIEAYET 3aKaTh BCE TalKHU
pPaBHOMEpHO, MOOYEPEIHO NOOMBAsACh YKa3aHHOIO MOMEHTA 3aTsDKKH. [Ipu MOHTake M mepen TeM, Kak
KaHaT OyJeT B3AT B paboOTy, Tallku JOJDKHBI OBITH €I1Ie pa3 3aTSHYThl B COOTBETCTBUH C IPEAMHUCAHHBIM
MoMmeHTOM. [locie mepBoro MpuiIoKeHHUsT HAarpy3Kd BEeIMYMHA MOMEHTA 3aTSKKU JOJKHA ObITh BHOBb
IpoBEpeHa U MU HEOOXOIUMOCTH CKOPPEKTUPOBAHA.
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Puc. 6.81 Tlpocreiimmii BepTIIioT () U BEPTIIOT Ha IIAPUKOBBIX TOMIIUITHUKAX (0).

Bepmanarwzeu (Puc.6.81) mpumenstorcss aisi coenuHeHus orpe3koB Oyiperna ABC u HezaBucuMOH
nojBeckn u3Mmepureneidl. OCHOBHOE Ha3HAa4yeHHE — IMPEAOTBPAICHUE CKPYYHBAHUS TPOCa WIHM LENH U
NpeJOTBpAllleHHEe JIMIIHUX Harpy3ok Ha Oyiipen um obecrieueHue CBOOOJHOTO BpAIllEHHsS BOKPYT CBOEH
OCH.

MarepuanoM Ui U3rOTOBJICHUS TaKelaXka CIYXKaT yrlIepOIUCTasi CTajdb C 3AIIUTHBIM MOKPBITHEM,
Hep>)KaBeIOIasl CTaJIb M THTAH.

6.9.9 PasMeikaTenu rpysa

Pazmvikamenu zpy3a npenHazHayeHbl JJI AUCTAaHIMOHHOTO OTCOEIMHEHUS Tpy3a WU SIKOps MpU
nogbeme ABC miM TOHHBIX CTaHIMM Ha ToBepXHOCTh. CyliecTByeT OoOMIMpHAas MPAaKTUKa ITOCTaHOBKHU
ABC ¢ moBepXHOCTHBIM OyeM 0Oe3 NMPUMEHEHHsI pa3MbIKaTelei. B 3Tux ciydasx MeXay OCHOBHBIM
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OyiipenoM U SKOpPHOH CUCTEMOW 00s3aTeIbHO MPUMEHSETCS BCTaBKa «CJIaboro 3BeHa» - OTpe3ka Habopa
U3 Tpoca ¢ MUHMMAJIbHO BO3MOKHBIM CONPOTHBICHHEM Ha Pa3pbiB. DTO MO3BOJSIET M30€XaTh MOTEpU
IpuOOpPOB B Cilyyae 3alJIMBaHMs IPY30B Ha JIHE — Pa3pbIB IPOUCXOJUT HUXKE OCHOBHOIO Oyiipena.

[Tpu ucronb30BaHUM ke MOMYYHBIIUX HMIMPOKoe pacnpocTpaHeHrne ABC ¢ mpuTomieHHbIME OysMH,
IIPUMEHEHHE Pa3MbIKaTeNel 0Ka3bIBAaeTCs HEOOXOIUMBIM.

B nHacrosee BpeMs rugpoakyctuueckue pazmpikatenu (I'P) npaktuyecku BBITECHUIN pa3MbIKaTeIn
APYTUX TUIOB (HapuMep, MEXaHUUYECKHE UM TaliMEpHBIE), TO3TOMY CIIEAYeT OPUEHTHUPOBATHCS UMEHHO
Ha YKa3aHHBIA TUII pa3MbIKATEIICH.

I'P cocTosiT W3 NBYX YacTed: THUAPOAKYCTHYECKOTO KaHaja MNpHeMa-Tiepeayu YIpaBiIsoIIero
CUTHAJIa U UCIIOJIHUTENBHOIO MEXAHU3MA.

T'uopoakycmuueckuit kanan. Ilpocteitiiye tunel ['P ©MEIOT 4acTOTHBIN KaHai nmpuema KomaHna. B
cxeme Takoro I'P Ha BbIXO/€ yCHIUTENBHOTO OJI0Ka, MPUHUMAIOIIETO CUTHANIBI C THMAPOAKYCTUYECKOU
NPUEMHON AaHTEHHBI, YCTAHABIMBACTCS IOJOCOBOM (PUIBTP, KOTOPHIH MPOMYCKAET CUTHAJIBI TOJBKO
OTpeAeNIEHHOW YacTOThl M JJIUTENbHOCTH. Pabodas yacToTa OOBIYHO JIGKUT B MpeeNax €AUHUIl U
NEPBbIX AecATKOB kuiorepil. [losoca ¢unbTpannu MOXeT ObITh CAeNaHa JOCTaTOYHO Y3KOW (EeCATKU
['m), YTO TmOBBILIAET MOMEXOYCTOMYMBOCTH UM MPEMSATCTBYET JIOKHBIM cpabarbiBaHusM. g
KBUTHPOBAHU IprUeMa KOMaHbl TaKOW pa3MbIKaTelb YacTO CHaOXaeTcsi OJIOKOM M3JIyueHHs CHUTHajla Ha
TOH K€ WM APYroi yacToTe. ITOT CUTHAJI MPUHUMAETCS CYAOBBIM YIPABISIIOMIMM OJOKOM KakK CHUTHAJ
MOATBCPIKACHUA U BBIITIOJIHCHUA KOMAaH/IbI.

HenocraTtkom TaKOro YHCTO YAaCTOTHOTO KaHaja SBIISETCS CPaBHUTEIBHO HEBBICOKAsS
MMOMEXOYCTOMYMBOCTh (HE MCKIIIOUE€HA BO3MOXKHOCTH JIOKHOTO cpabaThIBaHUS), a TaAKKE OrpaHUYCHHBIN
Habop ynpapisomux komaua. [Ipu ucnons30BaHuN HECKOJIBKUX pa3MbIKaTeslel B OJHOM paliOHE YHCIIO
X HE MOXCT 6BITI> IMPOU3BOJIbHBIM H3-34 OTpPaHUYCHHOI'O JHAIlla30Ha pa60qnx qacCToOT. KpOMe TOro,
3aTPyJHEHO HCIIONb30BAaHUE TAKUX pa3MbIKaTeNed COBMECTHO C TUAPOAKYCTHUECKUMH CpEACTBAMHU
HaBUTAlIUH U3-3a BOBMOXKHOT'O IICPCKPBITUA IUAITa30HOB.

B cBs3u ¢ pacnpocTpaHeHHEM HEIOPOrMX MHUKPOMPOIECCOPOB IMOSBUIACH BO3MOKHOCTH MPOCTOM
peanu3any KOJUPOBAHHOTO KaHaia. [lpu STOM BepOSATHOCTh JOXKHBIX cpaOaThIBAaHUM CBOJHUTCSA
MPAKTUYECKH K HYIIO, @ KOJMYECTBO YIPABIAIOMIUX KOMaHA MOXKET ObITh JOBEIEHO O HECKOIbKUX
necsTkoB. VICKITIOUaeTcss mpH STOM TakKe BO3MOXKHOCThH JIOXKHBIX CpabaThIBAaHUN M3-32 MEPEKPBITHS
JIMAMa30HOB YacTOT C JAPYTMMHU THIPOAKYCTHYECKUMU ycTpoicTBamu. Takue I'P MoryT nonosHUTENBHO
BBITIOJIHATH (bYHKLII/II/I MasiKOB-OTBCTUMUKOB, YTO SABJILACTCSA BCCbMa BAXKHBIM IPU IMOCTAHOBKAX ABC Ha
JUTUTEIbHBINA CPOK.

Hcnoanumenvnovle mexanusmol. Hanbonee pacrnpocTpaHEHBl HCIOJHHUTENIbHBIE MexaHuU3Mbl [P
CJICAYIOIIUX TUIIOB: COJICHOUJHBIC, DJICKTPOXUMHUYCCKUC U JIBUKKOBBLIC.

Contenouonsvle MeXaHu3Mbl 00CCIIEUMBAIOT MTHOBEHHOC MCIIOJIHCHUE KOMaHAbl Ha pa3MBbIKAHUC,
OAHAKO OTIUYAaOTCA CIIOKHOCTBIO KOHCTPYKIIMHU U HOpOFOBHBHOﬁ.

Dnekmpoxumuueckue MEXaHU3MBI HCHOJB3YIOT 3(PGEKT pacTBOpPEHHs] TOHKOH (uKcHpyromen
MIPOBOJIOYKH B COJICHOU BOZE MOJ JACHCTBHEM MOJAHHOTO Ha HEe IEKTPHUECKOTO HAMPSKEHHs (BTOPHIM
AJIEKTPOJOM OOBIYHO CIYXHUT KOPIYC CaMOro pasMmbikaTens). Takoil MmMexaHu3m TpeOyeT Haaudus
JOCTATOYHOTO pe3epBa OaTapeil MUTaHUs, TaK KaK MPOIECC IEKTPOIN3a MPOTEKAET MPH OONBIINX TOKAX.
CpabatpiBaHue MpH 3TOM MPOUCXOAUT HE Cpaszy, a MO HCTEYEHHUH HEKOTOPOro BpeMEHH (BIUIOTH [0
JECSITKOB MUHYT) MOCJE MOJAa4Yud KOMAaH/Ibl; KpOME TOTO, B BUJly UYBCTBUTEIBHOCTH METOAA K YCIOBUSAM
MPOTEKAHUS PeaKIuu UMeeTcsl 00IbI0I pa30poc BO BpeMeHU cpabaThiBaHUs KOHKPETHOTO YCTPOMCTBA.

B 0eusckosbix MexaHU3MaX HCIIOIB3YETCSI HEOOIBIION JIEKTPOABUTATENb, KOTOPHIN BHICBOOOKIAET
¢ukcupyromuit Mexanuzm ['P. Takue ycTpoiicTBa IOCTaTOYHO MPOCTHI MO KOHCTPYKIUH, OJHAKO
OTINUYAIOTCS OOJIBIIUM MOTPEeOJICHUEM SHEPTUU, MAJION MOLTHOCTHIO M B CHITy 3TOTO HEHAJEKHOCTBHIO B
paboTte mpu oOpacTaHUU U KOPPO3UH COCTABHBIX YACTEH.

B kauectBe mnpumepa coBpemeHHbix [P paccmorpum «AI'AP MII» mnpousBoactBa OnbITHO-
KOHCTPYKTOPCKOTO OI0pO OKeaHoJornueckoit Texuuku PAH. D10t pa3mbIkaTenb paccunTad Ha paboTy A0
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riy6un okoso 6000 M npu nanbHOCTH CBsi3U 0 10 kM. OH MO3BOJISET U3MEPATH HAKIIOHHYIO AaJTbHOCTh
OT CyZIOBOW aHTEHHBI O MECTOIIOJIOKEHUS pa3MbIKaTels, UMeeT 18-MecsSYHbIi pecypc Mo aBTOHOMHOMY
uctounnky nurtanus (6arapen LR14 (SizeC)) u mcmoap3yeT 4acTOTHO-MOAYIMPOBAHHYIO KOIHPOBKY
KoMaHJl. UnCII0 0THOBPEMEHHO HMCIIOJIb3YEMBIX pa3MbIKaTesei MOxKeT ObITh foBeaeHo 10 90. Yceunue Ha
pa3MbIKaTEIbHOM MEXaHHU3ME COJICHOMIHOIO THMa - 10 2 TC, BEC pa3MbIKaTens Ha Bo3ayxe — 12 kr, B
Boze — 10 kr, MaTepuan Kopiyca — THTAaHOBBIN CIUIaB [2].

st cpaBHEHHMSI TIPUBEACM XapaKTEPUCTUKH THUIPOAKyCTHUUecKoro pasmbikatenst «AR 661 DS»
¢dupmbr OceanolnstrumentsLtd. Pabouast riryOuna storo ycrpoiictBa — 10 6000 M; TaqbHOCTB CBS3U — JI0
10000 m; pecypc o ucTouHHMKY nuTanus — 3 rona (6atapeu LR20) Bec Ha Bo3ayxe — 40 Kr; Bec B BOjC —
30 kr; MaTepual Kopyca — Hep>KaBerolias CTallb; yCUINE Ha pa3MbIKaTeIbHOM MEXaHU3Me — 710 5 TC.

6.9.10 Mexanunyeckue 0JI0K-CUETUUKHA

Kak mpaBuiio, TayOMHBI TOTPYKEHUS COBPEMEHHBIX CpPEICTB HU3MEPEHHUS THAPO(PU3NIESCKHX
MapaMeTpPoOB, OMYCKAaeMBIX Ha TPOCE, OMPEACIAIOTCS C IMOMOIIBIO BCTPOSCHHOTO JaT4YHMKa JaBJIcHHS. B
OTJIENBHBIX CIy4asX, TEM HE MEHEe, MPUXOJUTCS TOJIb30BAThCS TPATUIIMOHHBIM H3MEPEHUEM ITUHBI
BBITPABJICHHOTO TpPOCa C YYETOM YIJIa HAKJIOHA ero (JJIMHA BBITPABICHHOIO TPOCa H3MEPSETCS C
ITOMOIIIBIO OJIOK-CUETYHKA).

bnok-cuemyuku - MEXaHUYECKUE CUCTUYMKH IJIMHBI Tpoca (OJOMETPHI) ceiuac yCTaHABIUBAIOTCS
MOYTH Ha BCEX BBIMYCKAEMBIX THUIAX CYJOBBIX J€OEJOK B COOTBETCTBYIOIIEM MeCTe. DTO IMO3BOJISIET
OTCUYUTHIBATH JITTMHY BBITPABIMBAEMOIO HIIM BBIOMPAEMOTO TPOCa B METPAX M JECATKaX MeTpoB (B (pyrax
u aecsaTkax ¢yrtoB). CueTYnK MOXKET OBITh IIPENYCTAaHOBJICH, OOHYJEH WJIM BBICTABJIICH Ha HEOOXOAMMOE
HavyalbHOE 3HAaUeHUe rIyOuHbl. ONHUIEM CTaHAAPTHOE YCTPOMCTBO MEXAHWYECKOTO OJIOK-CUETYMKA Ha
MIpUMeEpE pacIpOCTPAHEHHOTO B MPAKTHKE 3a00PTHBIX paboT Osok-cyeTunka Tumna 017.

Yempoiicmeo onox-cuemuuka. bnok-cuetank 017 cocrout u3 61o0ka 3 (Puc. 6.82), Bpamaromierocs
B I[IAPUKOMOJIIMWIIHUKAX MEXAYy JByMs TOJOBMHaMH Kopmyca 2. Jlns mpenoTBpauieHus
MIPOCKAIL3bIBAHUS TPOCA B KaHABKE, UMEIOIIEHCST HA HAPY)KHON OKPYKHOCTHU OJIOKA, CITY>KUT MPH>KUMHOMN
posiik 6, a cama kaHaBka npodunuposana. [Ipopuns ee paccuntan Ha TPockl nuaMmeTpom 3—>5 mm. st
ynoOCTBa 3aKIaJKU Tpoca Ha OJIOK y OJHOW M3 IIEK OJIOK-CUeTYMKa MMEETCS OTKHIHAas ckoOa 5. B Hee
BMOHTHPOBAH NPWKUMHON poiuk 6. Ock Oyioka 3 uMeeT yepBsSUHyr0 Hape3Ky. OHa CBsi3aHa C CHCTEMOM
3yO4aThIX KOJIEC CUET4YHMKa OOOpOTOB, MMEIOLIero Tpu nudepdiara aas oTcuyeTa eIUWHUI], JECATKOB U
coteH MeTpoB. KperuieHue cTpenok cueTynka OCHOBAHO Ha TPEHUH, YTO MO3BOJIAET JETKO YCTaHOBUTH UX
Ha HYJIM WU Ha JII000€ Ipyroe JIeJIeHHeE.

Jig nonBemmMBaHus OJOK-CUETUYMKA CIYXKHT PbIM, YKPEIJICHHBIH Ha BepTJIIOre, 4YTO JaeT
BO3MOYXHOCTh OJIOKY MTOBOPAYMBATHCS B TOPU3OHTAIBHOM IIOCKOCTH.

brnok-cuetunk MBC coctout u3 0j0Ka, Bpamiaromierocss B IIAPUKOTOAIIUITHUKAX MEXKIY IBYMS
mekamu. TpocoBast kaHaBka Oyoka npodunupoBana. [Ipoduns ee paccuntan Ha Tpoc AuameTpoMm 4—~6
MM. braronapst Gonbuimm Harpy3kam, o0ecredrBalonIiM IJIOTHOE MpHIIeTaHle Tpoca B KaHABKE IIKUBA,
MPYKUMHOM POJIMK OTCYTCTBYET. K OTHOM U3 IIeK MPUKPEIIEH CUETYNK C YeThIpbMs IudepOraramMmu st
OTCYeTa €MHUII, TECATKOB, COTEH U THICSY METPOB; CTPEJIKU CUETYMKA PYKOH JIETKO YCTaHABIMBAIOTCS HA
HYIb. BMecTO OTKHIHOM CKOOBI At yao0cTBa 3aKIIaKy Tpoca Ha OJOK MMEeTCsl OTKHIHAS IIeKOJIa Ha
IeKe, TPOTUBOIOJIOKHONU TOW, Ha KOTOPOH YKPEIJIEH CUETUHUK.

Ilosepxa 6n10k-cuemuuxa™ Ilepen HauanoM paboT OJOK-CUETUHK CIEAYET MOBEPHUTh, MPOMYCTUB
Yyepe3 HEero OIpeAesiCeHHOe, IPOMEPEHHOE pyJieTkoi, koiuuectBO Tpoca (100—200 w™m). Ilpu
MIPOXOKICHUH Yepe3 OJOK-CYETYMK Hayajla Tpoca CTPENKHU CUETYMKA CTaBAT Ha HyNb. 3aT€M HaXOIST
MOKa3aHue OJIOK-CYETYMKA, COOTBETCTBYIOIIEE JJIMHE MPOIYIIEHHOTO 4Yepe3 Hero Tpoca. [Ipu Hammuum
Ha CyJHE JIByX Je0eJOK OBEPKY MOXHO CJIeJiaTh, IepeMaThIBasi TPOC € OJJHOM J1eOeIK1 Ha APYTYIO.

OTHollleHne JJIMHBI TPONYIICHHOT'O YCPE3 6J'IOK-C‘-I€T‘-II/IK TpoOCa K NOKa3aHUAM CUYCTUYUKA HA3BIBACTCA
MONPaBOYHBIM KO3 purmeHTom OJ0K-cyeTunka K-

K=—, (6.1)
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rae L— nnuHa mponymeHHOTo yepe3 OJO0K-CUeTUHK Tpoca, m— MOKa3aHue OJIOK-CUeTUHKA.

Puc. 6.82 Bnok-cueryuk 017

a — Buj cO0Ky, 6 — BuA c3aau. 1 — cueTyuk 000pOTOB, 2 — KOPIIYC,
3 — 06110k, 4 — pbIM, 5 — CK00a, 6 — IPIKUMHON POJTHK.

Hanpuwmep, uepe3 Omok-cuerunk mponymeno 100 M Tpoca, mokazaHue OJOK-CUETUMKA NPU ATOM
okasasiock 105 m. [TonpaBounsii ko3¢ dunment 0.95.

Jlnst ompeneneHnss WCTUHHOM JJMHBI Tpoca CJleayeT IMoKa3aHHe OJIOK-CUeTYMKa MOMHOXXHUTH Ha
Kod(ppuImeHT O6JIOK-CUETUHKA, T. €. BRIYUCIHUTH €T0 1o (popmyie:

L = Km. (6.2)

[Ipn omyckanum mpUOOPOB Ha TIYOWHBI OOBIYHO TpeOyeTcs pemaTh OOpaTHYIO 3adady, T. €.
OIpeACysITh, KaKue TOKa3aHHs CYETYMKAa COOTBETCTBYIOT 3aJlaHHOW pa3HOCTH N TIyOWH NOTrpYyXeHUH
puOOPOB (Pa3HOCTH JIBYX CTaHJAAPTHBIX TOPU30HTOB).

[TokazaHus cyeTynKa m BBIYUCISIIOT 110 (hopMyIie:

m=L _hseca (6.3)
K K

roe a — yrosa Hak/joHa Tpoca.

HpI/I JaCTOM IIOJIb30BaHHUU 6HOK-C‘IGT‘II/IKOM PCKOMCHAYCTCA COCTABUTH U pacClicHaTaTb Ta6JII/II_[y
3HAYeHUH, BBIYMCIACHHBIX MO (opmyne (6.3) mms pasmuubbix @, h u K, W mOaB30BAaThCsA €0 pU
OITyCKaHWUHU TPUOOPOB.

Yx00 3a 6nox-cuemuuxamu. CueTyuk He0OXOIUMO JEPKATh B YUCTOTE U CICAUTH 32 TEM, YTOOBI OH
HE 3apKaBeJl U He TIOKPBIBAJICA 3elieHblo. [Ipu paboTte HEOOXOUMO CIeANTh 3a OJOK-CUETYUKOM: HE CO-
CKOYMJI JIU TPOC CO LIKMBA, XOPOIIIO JIM BPAIIAETCs IIKUB, HET JIM MPONUa xKenoda IIKKUBa, TUOO0 IIEKH.

[Tocne oxoHYaHUST KaxAo0ro peica OJOK-CYETUYMK HY)KHO XOPOIIO MPOMBITH MPECHOH BOJON U
npocymuth. IIpombIBaTh OJIOK-CUETYMK KEPOCHMHOM HE PEKOMEHAyeTcs, TaK KaK 3TO BJeYeT B
MOCIIEAYIONEM UHTEHCUBHOE OKHCIEHUE MeTalia. MbBITh KEPOCHHOM MOXKHO TOJBKO OT/AETIbHBIE OJIOKH,
KOTJa CYETYMK pa3o0paH M e€CTh BO3MOKHOCTH BBIMBITH JI€TaJIM Tropsiueid BOJOW, HACYXO MPOTEPETh U
cMma3zaTh MaciioM. CMa3Ky IMpOU3BOJAT JIETKUMHU MacilaMH, HE T'yCTEIOIIUMU MpU HU3KUX TeMIepaTypax.
[Tpu oTpuLIaTENBHBIX TEMIIEPATypaX CYSTUYMK CMa3bIBaTh MAciloM Henb3s. Eciu oH ObLT 10 3TOTO cMasaH,
TO CMa3Ky HaJI0 THIATEIbHO YAanuTh. [Ipu cuibHOM MOpO3e Tpyluecs: 4acTh peKOMEHAYEeTCsl CMa3bIBaTh
rpadUTHOM CMa3KOii, HO TaK, YTOOBI OHA HU B KOEM cllydae He Momnajaia Ha KU MIKUBA.
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Heo6xoauMo BHUMATENBHO CIEIUTH 33 CTPEIKaMH CUETYMKA, CBOEBPEMEHHO YCTpaHss ciaOuHy Ha
0CSIX M BO3MOKHOE TpEHHE CTPEJIOK 0 nudepOdaar, Tak Kak 3TO MOXKET BbI3BATh OOJIBIINE OMIMOKY B MOKa-
3aHMSX CYETYHKA. Biiok-cueTunk cinemyer OpaTh TOJIBKO 3a PhIM MIIM MIEKH, HO HE 3a CUCTUHK.

Ocoboe BHUMaHHE cielyeT oOpamaTh yXoy 3a IMIapUKOBBIMH MOAMUITHUKAMU OJIOK-CUETYNKOB. Bo
BpeMs pabOTHI, HE peKe OJHOTO pa3a B MECAI BCKPHIBAIOTCS KPBHIIIKU MOAIIMITHUKOB M ITPOU3BOIUTCS
3aMeHa CMa3KH.

[Tepen xaxapiM pelcoM TPOM3BOAMTCS ompeneneHue KodbdummeHnta Onok-cuerunka. [lpu
kodpdunuente mMeHee 0.85 MpoOM3BOIUTCS 3aMeHa IIKUBOB OJIOK-CUETYHMKA WIIM BOCCTAaHOBJCHHE HX
NePBOHAYAIBHBIX JHAMETPOB IIyTEM HAIJIaBKH U MPOTOYKH Kuma. JIeOeJOUHUK TOJKEH CIeTUTh, XOPOIIIO
JIM BpalnaeTcs OJIOK, HET JIM MPOInJIa kKeao0a UTH HIeKH.

[Ipu paGore B 3uMHee BpeMs HEOOXOAMMO CIEIUTh 3a TEM, YTOOBI CUETUYMK HE OOJIeICHEBAI.
Crexkaromias ¢ BBIOMpaeMoro Tpoca BojJa, UMeIoliast 3MMOi TeMIepaTypy, OJU3KYI0 K TOUKE 3aMep3aHus,
1oTa/1asi Ha XOJIOAHBIN, BUCSIIUI Ha BETPY CUETYMK, MTHOBEHHO 3aMep3aeT. YacTo je/ MOKpPhIBAeT KU
IIKMBa TOHKHMM, HE cpa3y 3aMeTHbIM ciioeM. OOpa3oBaHWe JbJla Ha KaHaBke OJloKa BeIET K
IPOCKAJIb3BIBAHUIO TPOCA M BBI3BIBACT OOJBINME OMMOKM B MOKA3aHUSAX CUCTYMKA. BHYyTpH cuerdmka
pa3MalbIBaeMBblid OJIOKOM JIE/I CMEIIMBACTCA C 3aryCTEBIIMM Ha MOpo3e MacioM. HabuBasch B mecTepHH,
JIe]T BBI3BIBACT MOJIOMKY 3yOIIOB M PAaCIIaTHIBAHNUE BCEH CHCTEMBI IIECTEPEH.

Bo n30exanue oOMep3aHHs CUETUHMKA, €CIU MO3BOJIIET YCTPOWCTBO NallyObl, yCTAaHABIMBAIOT HaJ
HUM 3allUTy B BHJAE HPSMOYTOJIbHOM MapyCHHOBOW OyJKM Ha JIEPEeBSHHOM KapKace, OTEIUIIeMOi
AJIEKTPUUYECKON TeuyKoi. Ecim 3To OKakeTcsi HEBO3MOXHBIM, TO MOXHO PEKOMEHIOBaTh COTPEBAaHUE
CUETYHKA TOpsSYel MPECHON BOAOI MM IMapoM M3 CHCTEMBI OTOIUICHHS CYAHA, MOJBOJS €ro K CUETINKY
IpU TOMOIIM MSTKOTO nuiaHra. OTOrpeBal0T CUYETYMK MO Mepe HagoOHOCTH. XpaHAT OJIOK-CUETUHK
XOpOIIO MPOMBITEIM U COBEPUICHHO CYXMM B HEIUIOTHO 3aKPBITOM SIIUKE, TaK KaK B 3aKPBITOM SIIUKE
(6e3 BeHTHIISIMM ) OH TIOKPOETCS 3€JICHBIO.

6.9.11 O0mwme 3aMedyaHus MO0 KOHCTPYKTUBHBIM 0COOECHHOCTIM
HUCIOJIB3YEMOI0 000pYIOBaHUS U IPHOOPOB

K o00blyHBIM TpeOOBaHMSAM K KOHCTPYKLHH, OJMHAKOBBIM Kak [UIsl aBTOHOMHBIX YCTpPOMCTB,
pacCYMTaHHBIX Ha JUIMTENbHYIO pabOTy B BOJHOM TONIIE, TaK U K OOBIYHBIM IpuUOOpaM, Hampumep,
OKEaHOJIOTHYECKUM 30HJIaM, OTHOCHUTCSI TpeOOBaHHE TepMETUYHOCTH Kopryca Oe3 ero HapylleHus 10
BBICOKUX JaBiieHUI mopsaka 60 Mna (3To 3HaueHue SIBIISETCSI OOBIYHBIM I IPUOOPOB, BBITYCKAEMBIX
cepuiiHO, TMOCKONbKYy Tiyounsl a0 6000 M mokpsiBatoT 98% momaaun MupoBoro okeaHa).
CoOTBETCTBEHHO, BBHICTYMAIOIIME HAPYXKY KOMIIOHEHTHI MPUOOpa (1yBCTBUTEIHHBIC JIEMEHTHI 1aTYUKOB,
poO0OTOOPHUKH, TEPMOPA3bEMBbI) TAKKE TOJKHBI BBICP)KUBATH TAKOE JIaBJICHHE.

JIpyruM acmekToM, KOTOpOMY CJeIyeT YAEHSATh caMoe NPUCTATbHOE BHHUMAaHHUE, SBIISETCS
TpeOoBaHUE KOPPO3UOHHONW COBMECTUMOCTH MAaTE€pUANIOB, U3 KOTOPHIX U3TOTOBIEHBI KOpITyca IpuOOpOB,
TPOCHl U TakeNnaxX. Bce KOHCTPYKTHUBHBIC HJIEMEHTHI, KOHTAKTHPYIOLIME MEXIy co00il B arpecCUBHOU
Cpelie B YCIOBUSAX BBICOKOTO JaBJIEHUS, TOJIKHBI ObITh MOJOOpAaHBI TaK, YTOOBI UCKIIOYUTH BBIXOJ U3
CTpos O00OpYZOBaHHs IO TNPHYMHE BO3HUKHOBEHHS TajbBaHM4Yeckux map. [Ipw HapymeHuu >Toro
TpeOOBaHUS BO3MOXKHBI JIOPOTOCTOSIIIIME TIOTEPH: TaK, HE3alllMIICHHAs aJlOMUHUEBas JeTajb,
pabotaromiass B mape ¢ OOBIYHOW MM HEpKaBEIOLIeH CTalbio, TUTAHOM, JATYHbIO, IOJHOCTBIO
paspyuiaercsi yxe 4epe3 HECKOJbKO AHel. B ciiyuae HEBO3ZMOXKHOCTH M30ekKaThb KOHTAKTa MOJOOHBIX
Pa3sHOPOJHBIX MAaTEpUATIOB HEOOXOAWMO HCIIOJB30BaTh BBICOKOKAYECTBEHHBIE AHTHUKOPPO3UOHHBIE
MTOKPBITHUS.

B oTnenbHBIX cCiydasiX aKTyaJbHBIMH CTAHOBSITCS MEpPbl TNPEAYNPEKICHUS OHOIOTHIECKOTO
oOpacTaHus 3JIEMEHTOB 00OpYyIOBaHMs. DTO 3aMe€uaHHWe OCOOCHHO OTHOCHTCS K mocrtaHoBkamM ABC Ha
HEOOJIBIINX TITyOWHAX, B MPUIIOBEPXHOCTHOM cjioe Wi Ha menbde. g npodmiakTuku 3Toro sBJICHUS
MPUMEHSIIOT pPa3JInYHbIE JIAKOKPACOYHbIE IOKPBITHS, COAEp)Kalue OMOJOrHYecKue sl (Hampumep,
COCJMHEHUS CBUHIIA WJIM PTYTH), KOTOpBIE HPEMSATCTBYIOT PAa3BUTHIO OMOJOTMUYECKHUX OPraHU3MOB Ha
MOBEPXHOCTH 3aIIUIIAEMOT0 00bEKTA.
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Yacrs |11. U3mepenne rugpopu3nyecKuX XapaKTEePUCTHK B OKeAHAX U MOPSIX
I'nasa 7. Bzamue npoo6 600bl ¢ pasHvlx 2nyoun

[IpuH1Mast BO BHUMaHHE, YTO COBPEMEHHAsl MPOMBIIIJIEHHOCTh 3a pyOeKOM BBIITYCKAeT KAUeCTBEHHO
HOBBIC TIPUOOPHI JJI B3ATHUS TPOO MOPCKOW BOJIBI, MBI PEUIMIIA HAYaTh ITY TJIABY C OMHCAHUS HOBBIX
TEXHUYECKUX CpeaCcTB. B wactHOoCcTH, OaTomeTpa HuckmHa, MHOroGaToMeTpuuecknx cexnumii Pozerra m
IpYTUX.

Bmecte ¢ TemM, B OTEYECTBEHHOW MOPCKON TMpPaKTHKE BCE €IIe HCIOJB3YIOTCA OaToOMETpHI,
BhITycKaBImuecss B coBeTckoe Bpems (bBM-48, Garomerp AAHWW u npyrue). Ilostomy cuutaem
HEOOXOIUMBIM BKJIIOYUTH B OTYy IJIaBy HE TOJbKO OMNHCAHHE COBPEMEHHBIX OaTroMeTpoB H
0aTOMETPUYECKUX CEKIM, HO W HAIllM, OTEYECTBEHHbIE OAaTOMETPHI BCE €IIC HCIONB3YIOIUECs B
AKCIICIUIIMOHHBIX paboTax, 0COOEHHO Ha MAJIBIX CyJaX B MPUOPEKHOM 30HE.

7.1 Ha3nauenue npood 600wl u ux Heodxooumuvle 00bembl

[IpoGbl BOAIBI € pa3NuyHBIX MIYOMH OepyTcs Ha BCEX TMIAPOJIOTMYECKUX CTAHIUSAX Ui ONpeAeNeHUs
(U3MYECKUX W XUMHYECKHX CBOWCTB (COJNIEHOCTH, TUIOTHOCTH, SJEKTPOIPOBOAHOCTH, PAAHOAKTUBHOCTH,
ONTUYECKUX XaPAaKTEPUCTUK U JIP.) U JJISl UCCIEOBAHUS COJIEPKaLIUXCs B BOJIE B pACTBOPEHHOM I BO
B3BEIICHHOM COCTOSHUM HEOPTaHMYECKUX W OPraHMYeCKHX BEIIeCTB M HAXOMAAIIUXCS B HEH ra3oB, a
TaKKe BEIIECTB, 3arPS3HAIOMNX BOAY (HEDTEIPOAYKTHI, TSHKENIbIE METaUIbl, (DEHOJIBI, IETEPTEHTHI U TIP.).

lenn u MeTONBI MANBHEUIIETO HCCIEAOBaHUS OOYCIOBIMBAIOT CIIOCOOBI MONY4YeHHs] Mpod U WX
xpaneHue. OJIHaKO OCHOBHBIM U OOIIUM TpeOOBaHHEM SBIIIETCS MOJydeHUE MPOOBI TOYHO C 3a/laHHOTO
TOPU30HTA M TPEIOXPAHCHHE €€ OT IMEepPEMEIIUBAHMS C BOAOW JPYIHX CIOEB, OT HCIAPEHUS U OT
XUMHUYECKOTO BO3JICUCTBHUS TPHOOpa, KOTOPHIM HaOWpaioT mpoOy, W TMOCYyHbl, B KOTOpOH OHa Oyner
XPaHUTHCA.

CreuunanbHble TpeOOBaHUS MPEIbABISIOTCS K OTOOpY Mpo0 Ha XUMHUYECKHE 3arps3HEHHs C
MOBEPXHOCTU MOPSL:

a) MpoOBbI ciienyeT OpaTh B HOCOBOM YacTH CyAHA, TJ€ TTOBEPXHOCTh MOPsI HE 3arpsi3HsAeTcs HePThIo U
JIPYTUMH OTXOJAMH C CY/THA;

0)He caenyeT OpaTh MPOOBI HAa TOBEPXHOCTHU B MATHAX He(PTH (€CIM HET CICIMAIBHOTO 3aaHus);

B) CJIEZIyeT pa3inyaTh MpoObl, Oepyluecs CueuaabHON  anmapaTypoil ¢ caMoil TOBEPXHOCTH MOPs
(TuteHOYHBIE TPOOBI), ¥ MPOOBI U3 MIOBEPXHOCTHOTO CJI0SI, MOCIEAHIE OOBIYHO OEpyTCS BEIPOM WUITH
0aToMeTpoOM.

Oobvemul npod 600wl

1. Jlnsa ompeneneHus COJICHOCTH BOABI M COJCP)KAHMS KHCIOpoaa o0beM MpoObI JOIKEH OBITh He
meree 300 cm’.

2. Jlna ompeneneHus CTaHIAPTHOTO KOMIUIEKCA T'HAPOXUMHUYECKUX JJIEMEHTOB (COJIEHOCTD,
Kuciaopon, (pocdop, KpeMHHIA, a30T, MIETOYHOCTh, KOHLEHTPAIMs BOJOPOIHBIX MOHOB) 00BEM IMPOOBI
noJnkeH ObITh He MeHee 1000 e,

3. lns ompeneneHus: BEUIECTB XUMUYECKUX 3arps3HuTeneil o0beM mpoObl TOHKEH OBITh HE MEHee
7—10 m.

4. Ilns onpeneneHus pagrioaKTUBHOCTH BOJBI 00bEeM MPOOBI JOHKEH OBITh B HECKOJIBKO JIECSATKOB
autpoB (50—200 ).

[IpoObl BOABI € TIOBEPXHOCTH MOps OOBIYHO 3aUEPIIBIBAIOTCA YHUCTBIM  3MAJIMPOBAHHBIM,
MOJMATHIICHOBBIM WJIM OIMHKOBAHHBIM BeApoM. [l B3ATHS TpOOBI BOABI C TIYOWH MODS CIyXaT
0aToMeTpbl, MpeICTaBIAONIMEe CO00M NWIMHIAPUYECKHE COCYIbl C KIalmaHaMd WM KpPBIIIKaMU,
3aKpBIBAIOITUMUCS T10]] BOJIOM Ha 33aJIaHHOM TITyOHUHE.

7.2 Bamomempot Huckuna u cucmemuvt «Pozemmay

3apyOeKHBIMH TPOU3BOIUTEISAIMH, JIUJIEPOM Cpeau KOTophix siBisercs pupma «Global Oceanicsy,
HQJIQXXEH BBINYCK KIANaHHBIX OaToMeTpoB HuckuHaA, KOTOpBIM sl CcpabaThIBaHUS HE HYXKHO
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nepeBopaunBaThCs. CyIIECTBEHHYIO 3KOHOMHUIO BPEMEHH 3a00pTHBIX pabOT JaeT UCMOJIb30BaHUE T.H.
«pozerThl» (multi-bottle sampling array), korga 6aromerpsl (0T 12 no 24mr.) coOuparoTcss B €IUHBII
KOMIUIEKC, CHaOKEHHBIN MyCKOBBIM ycTpoiicTBOM (Puc.7.1).

Puc. 7.1 Onunounslit 6aTomerp HucknHa Ha Tpoce M «po3eTTa

[Ipu 3TOM B crienMalIbHYIO ONPaBy Ha Kopmyce 6aTromMeTpa MOTYT ObITh IOMEIIEHBI INTyOOKOBOHbIE
TEPMOMETPBI, KOTOPHIE OJJHOBPEMEHHO CO CHATHEM IPOO MO3BOJSAIOT (PUKCHPOBATH TEMIEPATypPy BOJBI
Ha 3TOM K€ TOPU30HTE.

BaromeTpsl n 6aToMeTpHYecKHe CEKIIUN

Ceituac BBIITyCKaeTCsl HECKOJIBKO MoJieieii 0aTOMEeTpUYecKUX
CEKIIHMH, PEICTABIIIONIMX COO0M METATUYECKYIO KOHCTPYKITHIO
C pa3MEIICHHBIMA Ha HEH HU3MEpUTEIsIMU. B HMX 4ucno, Kak
MpaBuIIo, BXOJAT: CTD-30H15I, pa3In4HbIC HOaTYUKA
(ruppodusnueckue, THAPOXUMHUUECKUE), U3MEPUTENH CKOPOCTH
TEUEHHUs, a TaK)KE €MKOCTH JUIsi 0TOOpa MpoO BOJBI HAa Pa3HBIX

rIyOuHax, c COOTBETCTBYIOIIUMHU 3aITyCKaIOIUMHU
ycTtpoiictBamu.  CamMoM  yAa4HOM € TOYKHM  3pEHUSA
MHOTO()YHKITUOHATTbHOCTH, HaJIEKHOCTH u OBICTPOTHI

pa3BepThIBaHMS MOXXHO cuuTaTth Mmoaenb SBE 32 (Puc.7.2).
Beinyckaercss Tpu MOIU(UKAIMK 3TOH MOIEIH: CTaHAapTHAs
(SBE 32), kommaktHas (SBE 32C) m cybOkommnakTtHas (SBE
32SC). B Tabnume 7.1 mpencraBieHbl MOAW(UKAIMUA 3TOU
MOJICTTH C OMHCAHUEM BO3MOXKHBIX KOH(DUTYpAIMid 3alOTHEHUS
0aTOMETPHUYCCKOM CEKIHH PA3IMYHBIMUA H3MEPUTEIbHBIMU TATIHKAMH.

Puc. 7.2 Pa3BepThiBaHie OaTOMETPUUYECKON
cexunu SBE 32.

Tadauna 7.1
Mopaudukamuu SBE 32.
JlononaurenbHas
KomuuectBo | OObem amnmaparypa
Mogenb | 6aTOMETPOB | OIHOTO CTD-30u1 Amnmnapatypa YCeTponcTBO I
B CEKIIMU |OaToMeTpa, JUTsl YCTAHOBKH | 3a00pa mpod BOJIBI
hi§ Ha CyJHE

12 1,7-30 SBE 9plus SBE SBE 17plusV2

24 1,7-12 11plusDeckUnit
SBE 32 36 -

12 1,7-30 SBE 19, 9plus wiu SBE 33 90208
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24 1,7-30 25 DeckUnit AutoFireModule
36 -
SBE 9plus SBE SBE 17plusVv?2
SBE 32C 12 1,7-8 11plusDeckUnit
SBE 19,9plus wuau 25 SBE 33 90208
DeckUnit AutoFireModule™
12 1,7wmm | SBE 19,9plus wuru 25 SBE 33 90208
2,5 DeckUnit AutoFireModule™

[To uHAMBHUAYaTLHOMY 3aKa3y.
MoKeT TakKe UCIIOIb30BaATHCA COBMECTHO ¢ naTyukoM nasieHus SBE 50.

OTnnuutensbHO ocobeHHocThr0 SBE 32 aBnsercs
TO, YTO OHA COBMECTHMA C OOJBIIMHCTBOM
BbImyckaeMbix CTD-30H710B.

Puc. 7.3 Tepmunain ans ynpaBieHUs
baromerprueckoi cekiuerr SBE 33

baTomerpuyeckas cexiusi MOKET paboTarh (yHmpaBiIeHUE PEKUMOM PabOT U COOpPOM [aHHBIX) B
ABTOHOMHOM PEKUME, TIPH ITOM:

-IlaHHbIe 3anuchiBaloTcs B mamsaTh CTD-30H13;

-MHTEpBaJ 3a0bopa Mpo0 BOJBI KOHTPOJIMPYETCS C MOMOIIBI0 CIEIHATBFHOTO YCTPOHCTBA,
HaxojsIerocs Ha OOpTy 30HJA W 3alpPOrPaMMHPOBAHHOTO Tepe/ 30HIUPOBAHUEM, a TAKXKe B PEKUME
peasibHOTO BpeMeHnu uepe3 CTD-30HI, YCTaHOBJICHHBIM Ha HEH, JIMOO depe3 CHEIUabHBIN TepMHHAI
SBE 33 (Puc. 7.3).

Tepmunan SBE 33 BeimonHseT ciieayromue ¢ yHKIAN:

-OCYILECTBIISIET YIPaBICHUE OATOMETPHUSCKHM KOMIUIEKCOM (PEXHM M3MEPEHUH, mogada KOMaH/Ibl
3abopa mpoObI BOKI U T.1.);

-[I0JTy4EeHUE PE3YJIbTATOB U3MEPEHHI B PEXKUME PEATbHOTO BPEMEHHU;

-CONPSDKEHWE C KOMIIBIOTEpPOM 4Yepe3 CTaHmapTHeId wuHTepdeiic RS-232C Ha ckopocTn
300/4800/9600 box;

-OCYIIECTBJICHHE MPUBI3KA U3MEPEHHI K JaTe, BpEMEHHU U MPOCTPAHCTBEHHBIM KOOPJMHATAM, Yepes3
CHCTEMY HaBHUTaIUH, I 3TOTO B cocTaBe TepMHuHaia umeercs narepdeiic NMEA 0183.

SBE 32 nmepemaer nannbie Ha TepmuHan SBE 33 co ckopocteio 9600 box. TepmuHan paccuntan Ha
ycraHoBKY B 19 mioiimoByto croiiky. Ilutanme 120 wnm 240B mnepemennoro Ttoka (50/60 I'm).
[Tporpammuoe obecnieuenue mog Windows 95/98/NT/2000/XP.

Tabauna 7.2
Pa3mepsr 6aToMeTprUeCKO CEKIIMU B 3aBUCUMOCTH OT MOJU(PUKALINN U
KOJIMYeCcTBa OATOMETPOB Ha OOPTY
Komnnuaectso O6bem omHoro | Jlmamerp, O061mas YucTeld
Monens 0aToMeTpoOB Oaromerpa, 1 MM BBICOTA, MM BEC , KT
1,2 1201 68
1,7
2,5 1438 79
12 5 991 1234 78
8 1438 79
10 1603 82
12 1730 83
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SBE 32 20 1550 1765 164
30 1765 171
1,2 1214 95
1,7 1143
24 2,5 1417 106
5 1300 179
8 1550 1506 185
10 1659 194
12 1786 199
36 12 2134 1661 339
SBE 32C 12 or 1,2 no 8 966 973 68
SBE 32SC 12 1,7 699 800 50
2,5 1003 52

" bes CTD-30H1a 1 6aTOMETPOB.

Juanazon pabounx riyoun: 6800/7000/10500 m. ITuranue: 110 wim 230 B nepemennoro Toka, 100
BT. Marepuanbl, HCIOJIb30BAaHHBIE B IPOU3BOJACTBE OATOMETPUUYECKOW CEKIUH: aHOAWPOBAHHBIN
AIIOMUHUH, HEpXKaBEIOIas CTallb, TUTAH, ICIPHH, TOTUBHHUIXIOPU.

Paznuunbpie GupMBbI BBITYCKAIOT HEJbIN psi 6aToMeTpoB. B oTimune oT 6aTOMETPUYECKUX CEKITHM,
OHU MMEIOT B CBOEM COCTaBE OJHY €MKOCTH JUISl MPOOBI M COOTBETCTBEHHO JENIAIOT TOJBKO OJUH 3a00p
mpoObl Boabl. Mcmosib3oBaHue 0aTOMETpPOB MOXKET ObITh 3(PPEKTHBHBIM B TE€X CIydasx, KOTJa HET
BO3MOKHOCTH WJIM HEOOXOIUMOCTH ISl pa3BEPTHIBAHHS CIOKHBIX 0aTOMETPUYECKUX CEKLUH, a HY)KHO
CllenaTh HECKOJIBKO OJHOKPAaTHBIX 3a00poB TpoO BOABI. baToMeTpbl ATOro THmMa OTIUYAIOT Maible
pa3Mepsl U MPOCTOTa UCTIONb30BaHUsA. Oco0yr0 MOMyIPHOCTD MproOpenn 6aTomerpbl HucknHa.

Mogens 1010  Niskin ~ (Puc.7.4). - -

Kopriyc ~ Gatomerpa  BBIIONIHEH U3
nonmBuHUIXJI0pHUaa. O6wsem ot 1,2 1o 12 1
(mo 3aka3zy 20 u 30 n). Kpennenue st
kabens TtommuHOM g0 6,4 wmm. s
00JbIIUX OATOMETPOB OOJBIION E€MKOCTH
(20, 30 1) mo 8 mm. Pa3smeper m Bec
O6aromeTpoB aanbl B Tabmuie 7.3.

Puc. 7.4 Monens 1010 Niskin.
Taoauna 7.3

Pa3meps 1 Bec 6aromerpos, mozaeanb 1010 Niskin.

O06nem O6atomerpa, J
12 |17 | 25 5 8 10 12 20 30
MakcumanbHas JJIdHa, MM 762 | 633 | 851 |692 |895 (1060 1216 | 905 (1178
MakcuMaIbHBII ,I[I/IaMeTps, MM | 176 | 204 | 204 | 257 | 257 | 257 |257 | 338 | 338
Bec mycroro 6aromerpa, Kr 2,0 2,5 3,0 36 |45 5,7 6,1 |11,4 12,7

Mogens 1010C Niskin (Puc.7.5) sBusercs
pasHoBuaHOCTRIO Momenu 1010 Niskin, mHo
MOKET OCYILIECTBIATH 3a00p MpoO BOABI U B
TOPU30HTAILHOM IOJIO)KCHUH, B CBSI3H C YeM
HEMHOTO M3MEHEHa KOHCTPYKIHS KPEIUICHHS H
dhopma eMKOCTH.

Puc. 7.5 Mogzens 1010C Niskin.

ic Y4€TOM BBICTYMAIOIIUX YaCTEH.
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Mognens Niskin Clear Water Sampler (Puc.7.6) npezacrasisier coboii 6aromerp uis 3abopa mpoo
BOJBI C IIETBI0 M3yYeHUS OMONOTHYECKUX KOMIIOHEHTOB BOABI. Jlnsi 3TOi menu OaToMeTp caenaH u3
MPO3PavyHOro KPUCTAIIMYECKOro MojinkapOoHata (mpomyckanue cBeta 10 89-90 %). Oovem: 1,7 1 (Bec
2,5 xr; nmuHa 64 cM) wiu 2,5 11 (Bec 2,95 kxr; nmuHa 86 cMm).

JIIst OTKPBITHS KJIAITAHOB JIOCTYIIA BOJBI B 0ATOMETP HCIONB3yIOTCsS KoHTposuiep moaeinu 1000 MG,
MPUHUMAOIINE Yepe3 Kabelnb CUTHAN K aKTUBALMK U OTKpbIBaromue kiamad. OTKPBITHE JOCTYIA BOJBI
MOXET OBITh OCYIIIECTBJICHO IMOCPEACTBOM JIMOO OTKPBHITHS CIEIUATBLHOTO KaHaia B OaTomeTpe, 00 ¢
MTOMOIIBIO0 OTKPBITUS LETUKOM JIHA U KPBIIIKU, BTOPOM CIOco0 MOCTyma BOJBI B 0AaTOMETp Ha3bIBACTCS
«PBIYAXKHBIN.

Puc. 7.6. Mogens Clear Water Sampler.

Mopuens Clear Water Sampler (Puc.7.6) BeilmyckaeTcs B IByX pa3HOBUIHOCTSIX, KaXKIast U3 KOTOPBIX
peanusyer oauH u3 croco6oB. Momenu 1010 Niskin u /07/0C Niskin npegycMaTpiBarOT TOIBKO MEPBbIiA
THI - «OTKPBITHE KaHAJIa.

Mognens 1011 Lever Action Niskin Sampler (Puc.7.7), npenycmarpuBaet 3a00p BOABI «PBIYasKHBIMY)
cnocobom. O6vemsr: 1,7-, 2,5-, 5-, 8-, 10-, 12-n. JIng OTKpHITHS KJIAaHOB JIOCTYIA BOABI B OaTOMETp
HCIOJIBL3YIOTCS KOoHTposuiep Moaenu 1000 MG.

s 3a6opa npo6 Bojbl OONBIINX 00BEMOB, MOXKET HMCIIONIB30BaThcst 6aromerp mozenu 1080 GO-
FLO (Puc.7.8), 0cOOCHHOCTh €r0 KOHCTPYKIIMH TO3BOJIIECT OCYIIECTBIATH 3a00p BOAbI 00beMoM j0 100
1. Kpernenue nnst kabens tonmuHol 10 6,4 MM, Jlns 6atomerpoB Gomnbimx emkocteit (20, 30 1) mo 8
MM. Pa3mepsl u Bec 6aTomeTpoB nanbl B Tabmure 7.4.

Puc.7.7. Mogens 1011 Lever Action Niskin. Puc.7.8. Monens 1080 GO-FLO.
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Taoaunma 7.4

Pasmepsl 1 Bec 6aTomerpos, moaenb 1010 Niskin.

O0bem GatomeTpa, 1
17125 5| 8 10 12 | 20 | 30 60 90 | 100

MakcumanbHas qauHa, Mm | 627 | 826 | 673 | 876 | 1041 | 121 | 965 | 1270 | 1219 | 1676 | 1822
9

MakcumanbHei quametp”, | 189 [ 189 | 240 [ 240 | 240 | 240 | 323 | 323 | 425 | 448 | 448
MM

Bec mycroro 6aromerpa, xr | 3,9 |43 (68 | 7,7 | 95 |10,0 (18,6 | 21,3 | 350 | 43,0 | 47,0

[upoko ucnomab3yercss Monenb O6aromerpuueckor cexmmu 1015 Rosette (Puc. 7.9), ona sBnsercs
aHaJIOTOM OINMCAHHBIX BbIIIE 00Pa3IIOB U BHIIOIHSET Te k€ QYHKUIUU. DTa MOJIENb MOXKET UMETh B CBOEM
coctaBe 1100 12, mubo 24 oraensHBIX OaTomerpa, coorBeTcTBeHHO Moaenu 1015-12 Rosette u 1015-24
Rosette. [Tomumo camoit 6aTomerpuyeckoi cekiuu B coctaB 1015 Rosette Bxonut TepmuHai, ¢ KOTOPOTO
OCYIIIECTBISICTCS yMpaBlIeHUEe Bcell KOHCTpyKuued. CreayeT OTMETUTh, YTO B KadeCTBE OTICIIbHBIX
6aroMeTpoB Ui 3abopa Mpod BOABI MOTYT HMCIOIB30BaThcs OaTtomeTphl Mozeneit: 1010 Niskin, 71010C
Niskin omucanHbIe BbIIIE, a TAK)KE HEKOTOPBIX apyrue. B cocrase
BCET0 KOMIUIEKCA WX MOXET ObITh 10 24 eauHuUIl. MoayabHOCTh
koHcTpykuuu 1015 Rosette mo3BosseT BKIr04aTh B COCTaB CEKLIUU
pasnmuunbie CTD-30Ha61 1 matunku. Opnako mo6aieHue CTD-
30H/1a MOXET OBITh OCYIIECTBJICHO TOJBKO Ha MECTO OJHOTO U3
O0atromeTrpoB. Takum 00pa3oMm, HaJIWdue JOMOJTHUTEIHHBIX
YCTpOMCTB Ha OopTy OyAeT COKpamaTh KOJIUYECTBO EIMHUIL
06aToMeTpoB. DTO HE OTHOCHUTCS K JaTYMKaM MaJlbIX pa3MepoB,
KOTOPBIE MOTYT OBITh YCTAHOBJIEHBI APYTHUM CIIOCOOOM.

MaxkcuManbHasi TiyOWHA TMOTPYXKEHUs, KaK YTBEPKAAIOT
MIPOU3BOIUTEIH, HE OTpaHUYCHA.

[Muranwue: 115 nmm 230B nepemennoro toka (10 %), 50-60
I'm, 60BT. Kabens: OJTHO- WA MHOTOXUIBbHBIN
ANEKTpOMEXaHUYeCKuil Kabenb. JlOMONHUTENBHO B TMOCTaBKY
MOKET OBITh BKJIIOYEH AATYUK TNyOuHBl (TOouHOCTH 0,5 % OT
Bcell mKanbl). TepMUHaANI YyIpaBiIeHHUsS PACCUUTAH HA YCTAaHOBKY B

Puc.7.9. Mozens 1015 Rosette Water

19 moimoByro  crToiiky  (8,9x48,3x24,4cm).  Tepmunan Sampler.

ynpasnenusi: 110/220 B nepemeHHOr0 TOKA.

Crnenyromass mojenb Oaromerpuueckoir cexkmuu 1016
Intelligent Rosette (Puc. 7.10) npencrasisier co0oil pe3yabTar
nanbHEHIe pa3paboTku U ycoBepuieHCTBOBaHU Moaenu 1015
Rosette. B otnuume oT cBoero mnpenmectBeHHuka 1016
Intelligent Rosette mo3BosIsieT OCYIIECTBIATH 3a00p C MOMOIIIBIO
yxke 36 6aTOMETpPOB MpPH I3TOM MAaKCHMAJbHBI 00BEM €MKOCTH
omHoro OaromeTpa orpanuueH 12 murtpamu. Jlomyckaercs
ycranoBka CTD-30HIOB W JaTYMKOB. DTa MOJENh B CBOEM
COCTaBe TaKXe MMEEeT TEepPMHHANl YIpaBieHUs (IUTaHHe
110/220B mnepemennoro Toka). Ilepemaua maHHBIX uYepes
crangapTHeIi uaTepdeiic RS-232 (9600 bon). >

IIutanne: He Menee 30B 1OCTOSHHOrO TOKa, UIU Pnc 7.10. Monies 1016 Intelligent
aBTOHOMHBIC Oatapen 38B mocrosiHHOTrO TOKa. Kabens: ogHO- niun Rosette
MHOTOXHIJIBHBIA ~ 3JIEKTpOMeXaHWueckuil  kabenb. Tepmuuan

—

‘c Y4€TOM BBICTYHAIOIIUX YacTel.
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YIpaBJICHUSI pacCYMTaH Ha YCTaHOBKY B 19 mioliMoByIo cToiky (8,9x48,3x24,4 cm). MakcumanbHas
riyOuHa MOTPYKEHUs M0 YBEPEHUSAM IPOU3BOIUTENICH TakKe HE OrpaHHuYeHA.

Wutepecnoit npezacrasisercss moxenb 1014 Syringe Sampler System (Puc. 7.11, 7.12) dbupmsr
General Oceanic. DToT KoMILIeKC peAHa3HaueH 15 3a00pa mpo0 BOIBI MAJIOTo o0beMa.

I VO

=

¥
:'?".'

Puc. 7.12 Mogens 1014 Syringe Sampler System,
KJ1armaHbl JOCTYIIa BOJbI B 6aTOMe’I‘pI>I.

Puc. 7.11 Mozens1014 Syringe Sampler
System, oOuii Bu.

B cnenyromem pasjgene mpUBOAMTCS ONHUCAHKWE TPAJAUIIMOHHBIX OTEUYECTBEHHBIX OaTOMETPOB, B
TEYCHHE MHOTHUX JIET UCTIOIh3YEMBIX B MPAKTUKE MOPCKHUX IKCIEAUIIMOHHBIX HAOTIOCHHIIA.

7.3 Bamomemp MOpcKOii MOOEPHUZUPOBAHHBLIL

YerpoiicTBo 6aTomMeTpa

baromerp (Puc.7.13) umeer mmuny 65cM, maccy 4.3Kr, eMKOCTh 17, OH COCTOMUT W3 JIATyHHOTO
UIAHIpa 4, OKpalIeHHOTO B OeNbli uiu cepblid 1BeT. Ha 000MX KOHIIaX IWIMHIPA UMEIOTCS KPAaHOBBIC
3aTBOPBHI 2 CO WICJEBUIHBIMH OTBEPCTUAMH JUIMHON Okosio 60 m mmpuHod 12 mm. TpeHue kpaHOB
pEryIupyeTcs CUpalbHBIMU OPOH30BBIMU MPYKHMHAMH, KOTOPBIE MPMKUMAIOTCS K KpaHaMm Traiikamu. K
paciiipeHHbIM KOHIIaM OOOMX KpaHOB NPUKPEIUIEHbI JBa MapajjIelIbHBIX phlyara 8§, MOCPerCTBOM
KOTOPBIX KpPaHbI 3aKPbIBAIOTCS U OTKphIBatoTCA. KOHIIBI phluaroB COEIMHEHBI HA MIAPHUPAX CO HITOKOM
12, 5TUM AOCTUTAETCS OJTHOBPEMEHHOCTD JIEHCTBHSI 00OMX KPAHOB.

Jns mpenoxpaHeHus 3aloOpHBIX KPAaHOB OT CaMOIPOU3BOJIBHOTO OTKPBIBAHUS HA IITOKE HMMEETCS
KOHYCHBIN BBICTYII, KOTOPBIM TNpU ONPOKUABIBAHUU OaToMeTpa 3aCKaKMBAeT 3a MPUKPEIUICHHYIO K
OaromeTpy TIacTUHKY 11 U TeM caMbIM MPOYHO YIEp>KMBAET KPaHBI B 3aKPHITOM coctosiHuu. [Ipubop
KpPEMUTCs K TPOCY C MOMOUIbIO 3aKMMHOTO YCTPOMCTBAa 9 Ha HMKHEM KOHIIE OaTOMeTpa U CIYCKOBOTO
ycTpoiictBa 1 Ha BepXHEM KOHIIE. YJIapOM IOCBUIBHOTO Tpy3a, CKOJB3SAMIETO MO TpPOCy, OaToMeTp
OTIPOKUBIBAETCS M 3aKPBIBAETCS HA 3aJaHHOM TITyOuHE.

Jlnst moaBemmBaHUS W cOpachbiBaHUS MOCBHUIBHOTO T'py3a HA PACIOJIOKECHHBIM HUXKEe 0aroMeTp Ha
3aKMME CMOHTHPOBAHO cOpackiBatoiiee ycTporicTso 10.
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Puc. 7.13 Baromerp mopckoii BM-48

1 — cnyckoBoe ycTpoicTBO, 2 — KpaHOBBIE 3aTBOPHI, 3 — CIMBHOW KpaH, 4— JIaATYHHBIH LMIIMHJD, 5
— YTOJIbHHKH, 6 — omnpaBa, 7 — BO3JYIIHBIN KianaH, 8 — peryar, 9 — 3axxuMHoe ycTpoiicto, 10
— cOpacpIBaroIee ycTpoicTBo, 11 — mractunka, 12 — mrok, 13 — Hampapmsfiomas IIacTHHA.

3axxuMHoe ycrpoicTtBo (Puc.7.14) coctouT wu3: OCHOBaHMS 3aXHMa | € YKpPEIUIEHHBIM B
MEePIEHIUKYISIPHON TIJIOCKOCTH €ro 00ATOM 6; MPMKUMHOHN TUTAaHKW 4, MPUKPEIUIEHHONH K OCHOBAHUIO
3a)KMMa, IJIaHKa UMEET OTBEpCTUE I O0NTa, Ha KOTOPHIH HABUHYHMBAETCS Oapaliek 5, ¢ ero moMouibio
IJIaHKA MPHKUMAETCSl K OCHOBAHUIO 32)KUMa; KPOHILITEHHA 7, SBISIOLIErocs MPOJOIKEHHEM OCHOBaHUS,
OH CIIYXHT JJIsl IPUAAaHUS OOJIbIIEH KECTKOCTH BEPTUKAIBLHOMY MOJOKEHHUIO 3a)KHMa, BOKPYT KOTOPOTO
MIPU OTPOKU/IBIBAHWN OaTOMETpa BpaliaeTcsl BeCh Mpruoop.

K 3axumy mnpukperuieHo cOpacbiBaiomiee ycTpoiicTtBo. OHO COCTOMT M3 pblyara 3 ¢ IJIOCKOM
NPYXKUHOW M M3 BXOJAIIETO B 3alMJI OCHOBaHHUS 3aKMMa KpIOYKa 2, HAa KOTOPBIM MOJBEIIMBAaETCS
MOCBUIBHBIN T'PY3.

CmyckoBoi MexaHW3M cOCTOUT u3 muinuHaApa 2 (Puc.7.15) ¢ npogonsHbIM ma3zom. B BepxHe#t yactu
WIMHAPA UMEETCS Kocast MPope3b, B KOTOPYIO BXOJUT U30THYTHIM CTEpKEHb 3, CBA3aHHBINA CO ITUHTOM
4, BBIIBUTAIOIIMMCS HABEPX MIPU MOMOUIY CIUPAIIbLHON MPYKUHBI, HAaXOIeHcs B LUINHPE.
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Puc. 7.14. 3a:xuMHOe yCTPOHCTBO MOPCKOT0 DaTomMeTpa

1 — ocHOBaHuE 3a)KHUMa, 2 — KPIOYOK, 3 — phiyar, 4 — mprKuMHAS
IJIaHka, 5 — Oapartiek, 6 — 60T, 7 — KPOHIITEHH.

Tpoc mpoxoauT mo NMpoAoIbHOMY a3y HWIMHIAPA, a CTePKEHb, HAXOASCh B BEPXHEM IOJIOKEHUH,
3aKpBIBACT a3 M CKPEIUISET, TAKUM 00pa3oM, BEPXHIOK 4acTh OaTomerpa ¢ Tpocom. [lox aeiicTBueM mo-
CBUIBHOTO T'py3a HITHU(PT OCEAaeT U yBJIEKAeT 3a COOOW M3OTHYTHIA CTEp>KE€Hb, KOTOPBIH, JABHUrasiCh IO
KOCOM Mpope3n, OTXOUT OT Taza U 0CBOOOKIAET TPOC, BCICICTBUE YeTr0 0ATOMETP MepeBOpAYNBACTCS HA
180° u moBucaeT Ha 3aKUMe. B mepByr0 MOJOBHHY CBOETO MOBOPOTa OATOMETP BpaIIAETCs BOKPYT OCH
32)KMMa, 2 BO BTOPYIO — BOKPYT IMPOOKU HUKHETO KpaHa. ITO MPOUCXOIUT TIOTOMY, YTO UMEIOIIHIICS Ha
3aKMME BUHT TIOCIIe TTOBOpoTa 6aroMerpa Ha 90° ynmupaeTcs B pplyar § mNpoOKH HIDKHETO KpaHa M TeM
caMbIM TPHUHYKIAeT MPUOOp BpallaThcs YK€ HE BOKPYT 3aXKUMa, a BOKPYT MpoOku kpaHa. [Ipu sTom
MIPOMCXOIUT OJTHOBPEMEHHBIN MMOBOPOT Ha TOT ke yroJ (T. €. Ha 90°) u mpoOKu BepxXHEro KpaHa, Tak Kak
BO BpeMsl MMOBOpOTa OaTroMmeTpa IITOK, COCOUHSIONMN o0a KpaHa, MepeMemiaeTcss BAOJbh KOpIyca H
yBJIEKaeT 3a co000M pbluar mpoOKU BepxHero kpaHa. [Ipu onpoxuabiBaHuu 0aToMeTpa MOCBUIBHBIN Ipy3,
0CBOOOJIMB BEPXHUIN KOHEIl MPHOOpa OT COCTUHEHUSI C TPOCOM, CKOJIB3UT IO TPOCY Jlajiee U yaapsieT o
peiuary 3 (Puc. 7.14) cOpackiBatomero ycrpoiicTBa. KoHell peruara oOImycKaeTcsli TOJ TSKECTHIO
MOCBUJIBHOTO I'py3a WU BBIABUIACT 3aFHYTI>II>'I KOHCI] KprodykKa 2 u3 3anmia ocHoBaHusd 1 3axxuma. Ecnu Ha
ATOT KPIOUOK ObLT MOJABEIIEH MOCHUILHBINA IPY3, TO OH COCKAKUBAET C KPIOUKA M CKOJIB3UT IO TPOCY BHU3
JI0 BCTPEYH CO CIEAYIONUM 0aTOMETPOM U 3aCTABIISIET €0 ONMPOKUHYThCS. [1epBrIii ske rpy3 ocTaeTcs Ha
priuare copaceiBatomiero ycrpoiictsa. Ha Puc. 9.4 nuzo0GpakeHsl Tpu MOJ0KEHHUSI MOPCKOTO Oatomerpa: |
— BO BpeMs BBIICPKKH OaTOMETpa Ha TOPU30HTE B 3apshHKEHHOM cocTosiHuu; Il — cpasy mocne ymapa

noceutbHOTO Tpy3a; III — B mepeBepHyrom Ha 180° MOJOXKEHUH C 3aKPBITBIMU KpaHaMUd H
3a(hUKCUPOBAHHON TEMIIEPaTypOi BOIbI Ha 3aJaHHOM T'OPU30OHTE.
B Bepxneit wactu Gatomerpa mmeercs: ciauBHOM kpaH 3 (Puc.7.13), a B HWKHEW — BO3MYIIHBINA

KJIarmaH 7, KOTOPBIM NpH BBUIMBAHWUU BOJBI MPUOTKpBIBAETCS AJS JOCTyma Bo3ayxa B Oatomerp. K
O6aToMeTpy MPUKPEIUICHbI 1Ba yrojbHUKA 5, Ha KOTOPBIX YKpEIUIIeTcs ompaBa 6 Ui TNyOOKOBOJHBIX
TEPMOMETPOB ¥ TEPMOTITYOOMEPOB.
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Puc. 7.15 CrryckoBoif MexaHU3M MOpPCKOro OaTtoMeTpa.

1— Hanpasnsromas IacTuHa, 2 — MWIKHAP, 3 — CTep)KeHb, 4 — mTHdT.

OcHoBHbIE TPeOOBAHUSA

1. 3amopHble KpaHBl JOJDKHBI OTKPBIBaThCS M 3aKpbIBaThCsl 0Oe3 3arpyaHeHuid. Tpymuecs
MOBEPXHOCTH KPAHOB HE JOJDKHBI UMETh OKHCIIa, 3a00MH, ApaluH U APYTUX 1e(eKTOB.

2. ltudT cmyckoBOro ycTpoHCTBa MpU HAXKATUX HA HETO JIOJDKEH BECh YXOJAUTH B LWIMHAP, a MPH
OCBOOOXKJICHMM — BO3BpaIaThCsl B KpallHEe BEpXHEE IMOJOKEHHE. VM30THYTHIM CTEp)KeHb HE JOJDKEH
UMETh KaKHX-TMOO TMOBPEXACHUN M JOJDKEH 3aKpbIBaTh BCIO Mpope3b LwimHApa. [Ipu Haxkatuu Ha
TUQT U30THYTHIA CTEPKEHB JOHKEH MOJIHOCTHIO OTKPBIBATH BCIO MPOPE3b.

3. Ha 3axxumHOM ycTpoiicTBe pe3b0a B Oapaiike u Ha 6osite Oapaika He T0JKHA ObITh COPBAaHHOH U
noBpexaeHHOH. [IprxnuMHast niaHka J0HKHA CBOOOAHO OTKPHIBATHCS M HE JOJDKHA OBITH OTHYTOM.

4. CnuBHOW M BO3AYIIHBIA KpaHBl JOJDKHBI OBITh B HCIpaBHOCTU. CIUBHOW KpaH HE JOJDKEH
CaMOIIPOU3BOJILHO OTKPBIBATHCS;

5. OmpaBa 17151 TIIyOOKOBOJAHBIX TEPMOMETPOB JOJDKHA HAJIEKHO 3aIUPATHCS 3aMUPAIOLIUM OOJITOM.
['unb3bl onpaBbl HE JAOKHBI OBITH MOMSTHIMHU UIEpeKONIeHHbIMU. [IpoOKK Ha TMib3ax JOJIKHBI JIETKO
BBUHYMBATHCS,

6. Oxpacka ¥ HUKeJIMPOBKa HA MPUOOPE HE JOIKHBI UMETh MTOBPEKICHHUIA;

7. baromeTp nomKeH ObITh YKOMIUIEKTOBaH HE MEHEE, UM BYMs TOCBUIBHBIMH TPY3aMHU.
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! fd i
Puc. 7.16 Mopckoii 6aTOMETp B TPEX pa3INIHBIX IMOJOKCHUSIX.

7.4 Mopckoii 6amomemp AAHUH

YcrpoiicTBo 6aTomMeTpa
BaToMeTp pacCUMTaH HA B3STHE MPOO BOIBI 00BEMOM 0K0JI0 220 cM°, JUTHHA ero 38 ¢M, Macca OKoJo

1.5 xr. batomerp (Puc.7.17) cocTouT M3 IaTyHHOTO KOpITyca 6, BHITIOJHEHHOTO B (DOpME OTKPBITOH C
KOHIIOB TPYOBI, 3aKpeIIsieMOi C TIOMOIIbI0 BHHTOBBIX 3aKMMOB Ha Tpoce 1. Ha koHmax kopmyca
YKPETUICHBI BpaIIaloliecs Ha MIapHUpaxX KPIIIKU 4, 7 ¢ pe3UHOBBIMH YIUTOTHUTEILHBIMU TIPOKIIAIKAMH.
[Ipyxuna 5, npoxosiias BHyTpH Kopiyca (WM, KaK BApUaHT UCIIOIHEHHUS, IPYKUHBI, 3aKPEIIJICHHbIE HA
[IapHUpaX KPHIIIEK), MpeIHa3HauYeHa /IS 3aXJIONBIBAHUS KPBIIIEK B MOMEHT cpadaThIiBaHHs OaTOMETpa U

yIep:KaHUS B HEM B3SITOM TIPOOBI BOJIBI.
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Puc. 7.17 Cxema mopckoro 6aromerpa AAHNN

1 - tpoc, 2, 8 — nockUIbHBIE I'PY3UKH, 3 — MIPY>KUHHAs 3allleika, 4, 7 — Bpalaroimecs
KPBIIIKH, 5 — npyxuHa, 6 — NaTyHHBIH Kopiyc, 9 — ropu3oHTaneHas och, 10, 14 —
peraary, 11 — rpy3uk-6oek, 12 — riry0oKoBOHEIE TEpMOMETPHI, 13 — nBO¥iHasK onpasa.

Jlnst onpeneneHust TeMIepaTypbl BoJbl OaTOMETp CHa0XKeH IBYMs TITyOOKOBOJHBIMU TEPMOMETPAMHU
12, 3akIr0YeHHBIME B IBOMHOM ompaBe 13, criocoOHO# MOBOpaYMBaTLCsS BOKPYT TOPHU3OHTAIBLHOM ocH 9,
COBMEIIIEHHOM € OCBIO BPAIICHHUS IIapHUPa HUKHEW KPBIIIKH OaToMeTpa.

[Ipu onyckanuu 6aromeTpa B BOLY KPBILIKUA 7 U 4 yAEpKHUBAIOTCSA B OTKPHITOM IOJIOKEHHUH 33 CUET
ymopa ux B ompaBy (Puc.7.18, mnonoxenue a)). TepMOMETphl OPUCHTUPOBAaHBI BEPTUKAIHHO
pe3epByapaMu C PTYThIO BHHU3 M YAEP/KUBAIOTCS B 9TOM IOJOKCHHUH MPYXKUHHOM 3armenkoi 3 (Puc.7.17).
CpabatpiBaHre 6aromeTpa Ha TIyOMHE MPOMCXOIUT TaK XK€, KaKk U y MOopckoro 6atomerpa bM-48, noxn
NEHCTBHEM MOCBUIBHOTO Tpy3MKa 2, HAJETOro M OIYCKaeMOro IO TpOCy, Ha KOTOPOM IIOJIBEIIEH
6arometp. loberas 1o 6aTomeTpa, rpy3uK yaapseT B IPYKUHHYIO 3alIeNKy 3 1 0cBOOOKIaeT onpay 13.
[Tocnenuss, moBopaunBasch noja AeUCTBUEM pblyaroB 10 mpyXuHbBI 5, a 3aTEM U CBOETO BECa, MO3BOJIAECT
KpBIIIKaM 0aToMeTpa 3axXJIONHYThCS U camMa CBOOOTHO MOBHCACT HA OCH 9 B MEPEBEPHYTOM IOJI0KEHUHU
(Puc. 7.18, momosxenwue 0)).

Jnst oGecriedeHns HaIeXKHOTO OTPBIBA CTOJIOMKOB PTYTH B TEPMOMETPAX CIYKHUT BIOKCHHBIN MEXITy
HUMH B OIIPaBY MOJBIKHBIN rpy3uK-00ek 11. [Ipu mepeBepThIBaHUU OMpaBbl TPY3UK-O00€K CKOIB3UT, MO
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JNEHUCTBUEM CBOETO Beca, BIOJb OIpPaBbl U, Najas, yIapseT O BEPXHIOK IUIAHKY OIPAaBbl, YCUIUBAs TEM
CaMbIM €€ BCTPSXMBaHUE, HEOOXOAUMOE Il YBEPEHHOTO OTPhIBA CTOJIOUKOB PTYTH.

L L e .

Puc. 7.18 Mopckotii 6atometp cuctemsl AAHUU B 1ByX HOJ0KEHUAXK:

a — 1o cpabaTeIBaHus, 6 — TOCie cpabaThIBaHUS.

s ynoOcTBa oTcyeTa MOKa3aHUM TEPMOMETPOB OIlpaBa C TEPMOMETPAMU MOXKET OBITH OBICTPO
otneneHa ot 6aromerpa u cHiTa ¢ ocu P. C 3Toil menpro He0OXOAUMMO OTBEPHYTHh BPYYHYIO Ha 2—3
0o0opoTa BMHT C HAaKaTaHHOM TOJIOBKOH, yIepXKHBAIOIIMK ONpaBy Ha OCH, TOCJIE YEro OHa JIETKO
CIIBUTAETCs BJIOJIb ATOM OCH U OTIEIIAETCS OT KopIlyca OaTomeTpa.

batomerp AAHUU MoxeT OBITH JIETKO M OBICTPO pa3o0paH HA OTIENbHBIC YACTH JAJS YUCTKU H
npoMbIBKH. Pa3bopka npousBoautcs 06e3 mpuMeHeHUs MHCTpyMeHToB. CHadana ¢ 6aToMeTpa CHUMAETCs
olpaBa C TEPMOMETpaMH. 3aTeM, IPEOOJeBasi yCWJINE NMPYXKUHBI 5, OTTATUBAIOT PyKoll Ha 1—2 cMm
BJI0JIb KOpITyca JIt00YI0 U3 KPBILIEK OaToMeTpa, B pe3yJbTaTe Yero 3arHyThli MOJ YoM Kpail KpPBIILIKH,
BXOJIIMI B IIEJEBYI0 NpPOpe3b HAa OCU KPBILIKH, BBIHAET M3 MPOPE3H M KPBIIIKY MOXHO Oyner
nepemecTuTh BOOK. Ilocime 3Toro TsAHyBHIas KpBILKY HPYKMHA 5 MOXET ObITh 3allelUIeHa CBOUM
KOHIIEBBIM KPIOYKOM 3a Kpail Kopriyca 6 ¥ OCBOOOXKIIEHA OT 3alleTICHUS C KPBIIIKOH. AHAJIOTHYHBIM
o0pa3oM CHHMMaeTcs W Jpyras Kpeimka. Beien 3a aTuM MoryTt ObITh 0e3 Tpyda BBIHYTHI 00€ OCH, Ha
KOTOPBIX BpPALIAJIUCh KpPBILIKM M BeCh 0OAaTOMETp OKa3blBAETCS PAa300paHHBIM Ha IJIABHBIE YacCTH.
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TepMoMeTppl BBIHUMAIOTCS M3 OIpaBbl IOCIE OTBEPTBHIBAHUSA BHUHTA, PACIOJOKEHHOTO Ha HWXKHEU
TOPIEBON KPBIIIKE OMPaBbl U MOBOPOTA 3TOM KphiIku Ha 90°. Coopka mpubopa nmpou3BOIUTCS B 00pat-
HOM HOpSJIKE.

bnaronaps cBoemy manomy Becy 6aromerpsl AAHUU moryr moasemmBatbes cepusimu o 15—20
IITYK Ha OTHOCHUTEJIBHO TOHKHMX TPOCaxX U ONycKaTbcs Ha OoJblne rTyOuHbI. baToMeTphl paccunTaHbl Ha
IIO/IBEILIMBAaHUE UX Ha Tpocax quameTpoMm oT 1.2 1o 6.0 MM BMecTe ¢ IpUIaraéMbIMM K HUM ITOCBUIbHBIMU
rpy3ukamu. B ciaydae HeoOXoIuMOCTH 0aToMeTpbl MOTYT NPUMEHSTbCA M Ha Tpocax OOJIbIIEro
IMaMeTpa, JUIsl 4ero TpeOyeTcsl YBEIWYHTb pa3Mep 3aKUMOB OaTomMeTrpa M JMAMETp OTBEPCTUS B
MOCBUIBHOM TPY3HKE.

baromeTphl XpaHATCS M INEPEBO3SATCS B SLIMKAX, B KOTOPBIX OHM HAaXOASATCS B BEPTHKAIBHOM
MIOJIOKEHHUHU, IO IIECTh IITYK B KaXIOM sIIMKE. baToMeTpbl yKIaAbIBalOTCS B SALIMKH C OTKPBITBIMHU
KPBIIIKaMH.

Padora ¢ 6aTomerpamu

B3sB 6aToMeTp 3a KOpITyC JI€BOM PYKOM, TOBOPAYUBAIOT OMPaBy C TEPMOMETPAMHU B HAIIPABJICHHUH 110
YacOBOM CTpEJKE, B PE3yNbTAaTe YEro MOOYEPEHO OTKPBIBAIOTCS CHAyala HUXKHSSL, a 3aT€M BEpXHsA
KPBIIIIKKA TIprOOpa U OmpaBa BCTaHET Ha MpykuHHYIO 3amenky 3 (Puc. 7.17). Ilocme aToro, ocMoTpeB
COCTOSIHUE CTOJIOWKOB PTYTH B TepMoMeTpax (PTyTh JOJDKHA OBITh ONYyIIEHA B KamwUIspax g0
COEMHEHHUSI C PTYThIO B pe3epByapax TEPMOMETPOB), OATOMETpP 3aKpEIUISIOT Ha TPOCE C IMOMOILBIO
BUHTOBOTO 3aXMMa, YKPEIUICHHOTO Ha KpOHIUTEHHE B BEpXHEW uYacTu Kopmyca Oaromerpa.
[IpeaBapuTebHO TPOC TOJDKEH OBITH TPOJIET B HAMPABIIAIONINN BUIKOOOPA3HBIN BBIPE3, PACTIONOKCHHBIH
B HUKHEH yacTu OaToMmerpa.

B cnywyae moxaBemmBaHusS Ha OJHOM TPOCE CEpPUM U3 HECKOJBKHX OAaTOMETPOB, OMYCKAEMbIX Ha
pa3NIUYHbIC TOPU30HTHI, UX IMOCIEA0BATEIbHOE CpadaThIBAHUE OCYIIECTBISIETCS YK€ OMHCAHHBIM paHee
CIoco0OM IyTeM TOJBEIIMBAHUSA HA KPIOYKE HIDKHEH KPBIIMIKK KaXJI0ro OaToMeTrpa (KpoMe HUKHETO)
MOCBUTBHBIX TPY3UKOB 2, 8, KOTOpbIE OCBOOOXKAAIOTCS MPU 3aXJIONBIBAHUM 3THX KPBIIIEK U COETaroT 10
TPOCY BHH3, BBI3bIBAsI IOOYEPETHOE CpabaThIBaHHE.

[TonBemurBaHue MOCBUIBHBIX T'PY3MKOB MOJI KPBIIIKAMU 0ATOMETPOB PEKOMEHIYETCS MPOU3BOJIUTH
nepesl 3aKperieHrneM 6aToMeTpa Ha Tpoce, Moclie 3aKperyieHus: 0aToMeTpa rpy3HuK HaJieBaeTcsl Ha TPocC.

ITpoOb1 Boasl K3 OaTomeTpa, MOAHATOrO Ha OOPT CyaHa, OEpyT, MOBECHB OaTOMETp K CTOWKE Ha
KpIOUEK 3a MPOYIIMHY, UMEIOIIYIOCS B CTEHKE BEpXHEro KpoHUITeHa Kopmyca 6arometpa. s ynobcra
Habopa mpoO BOJBI, HAIPUMEP MPHU BETpe, Ha HOCHUK OaTOMETpa MOXKET ObITh MpeABAPUTEIHHO HAJETa
MSATKasi pe3MHOBas TpyOKa HEOOXOAUMOM JUIMHBI, HUKHUN KOHELl KOTOPOW BBOAMTCS BHYTPh CKIISIHKH, B
KOoTOpyto OepyT mpoOy. [Ipu ucnpaBHOM COCTOSSHUM PE3MHOBBIX MPOKIAIOK MO KPBIIIKaMHU 6aToMeTpa,
BOJIa M3 KpaHMKa OaToMeTpa Mpu OTKPHIBAHMM €r0 HEe BbITEKaeT. BBIMyCK ee MOXHO peryiupoBaTh,
NPUIIOHUMAS CJIETKA BEPXHIOIO KPBIMIKY 4, MyTeM HakaTHs pyKOH Ha ee pwiyar. beicTpoe ynanenue
BOJIbI, OCTaBIIIEiiCs B 6aTOMETpe mocie B3ATUS MPOO MOKHO OCYIIECTBUTh, OTKPBIB MOJHOCTHIO HIYKHIOO
KPBILIKY 7.

1.5 bamomempul 601bU1020 00BEMa

Baromerp (I'M-42)

baromerp (I'M-42) (Puc.7.19) u3roToBisieTcsl 1EIMKOM W3 HEP)KABEIOIICH CTalM M TPEICTaBIISICT
coboit mounelid muauHAp 9 nuamerpom 250 m mmHOM 1100 MM, Jekamuil Ha MPUKPEIUIEHHBIX K HEMY
HOoxkKax. O0bem Oaromerpa 54 11, Macca 0e3 BOJBI OKOJIO 25 Kr. baromeTp mo3BossieT 3a0upaTh MPOOBI
BOJBI C pa3HbIX IiyOMH. OH omyckaeTcs M MOJHUMAETCs Ha TPOCe NMPH MOMOIIU JieOeqKu U OJIOK-
cuetyrka. Bpems omopoxxHeHus: 6atomerpa He npesbimaeT 3 MuH. [Ipubop mpormien rocyaapcTBeHHbIE
CIaTOYHBIC UCIIBITAHHS.

YcrpoiicTBo 6aToMeTpa

Ha o6oux koHIax Kopryca 6aroMerpa pacrnoiokeHbl OTKuaHbIe Kpelku 10. Tpocsl 4 (1o oxHOMY C
Ka)XJI0H CTOPOHBI OaToMeTpa) MPOITyCKAaroTCs 4epe3 CKOOKM |1 M CBOMMM KOHIIAMH IPUKPETUISIOTCS
OontamMu MO OOKaM KpbIIeK. B TpoOChl BIIETEHBI KOYIIM, KOTOPHIMH OHM Yepe3 oOliee KOJbLo
MOJICOETMHSIOTCS K KPIOKY Pa3MBIKAIOLIETO YCTPOUCTBA.
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Konipl Tpoca 3, 3axJIONBIBAIONIETO KPBIIKA M TOAJIEPKUBAIOIIETO UX B 3aKPHITOM IOJOXKEHHUHU,
MIPOMYCKAIOTCS Yepe3 poiuku 1 u GoaTaMu KpemsTcs K KpbllkaM cBepxy. Koy, BriereHHbIH B Tpoc 6,
yepes TaKeJTaKHYI0 CKOOYy HEpa3beMHO MOJCOEIUHSIETCS K pa3MbIKAIOIIEMY YCTPOICTBY.

B xauecTBe pa3MBIKAIOLIETO YCTPOMCTBA Il OaTOMETpa UCIOIB3YETCs MIIAHKTOHHBIA BEPTIIIOKHBIHN
pasmbikatens [IBP-60, pazpaborannsiii MTHCTUTYTOM OKEaHOJIOTHH.

IIpu omyckanum OaTomeTpa KpBIMIKH €ro OTKPBITBI M TpocaMH 4 TPMKUMAIOTCS K HOXKaM
O0atomMeTpa, TpoC 3 HaAXOIUTCS B CBOOOTHOM (HEHATSIHYTOM) COCTOSTHUH. [IOCBUIbHBIN TPy3 S, OmycKasch
1o Tpocy 6, ynapsieT 1o MTOKY pa3MbIKaroIero ycrpoicTaa. [Ipu 3Tom 0ocBOOOkKIaeTCs cucTeMa TPOCOB
4, u ox neficTBUEM COOCTBEHHOIO Beca 0aTOMETp OnmycKaeTcs HECKOJbKO BHU3 U HATSITUBAeT TPOC 3,
KOTOPBIM 3aKpbIBaeT KpBIIIKK OaToMeTpa. Bomonenponumaemocts OaToMeTpa oOecredMBaeTcss MpU
MTOMOIIY PE3UHOBBIX MPOKJIAJ0K B BUJIE AUCKOB, 3aKPEIIJICHHBIX HA KPBIIIKAX.

JUisi MCKITIOUEHHs] CaMOIIPOU3BOJBHOTO 3aKPBITHS KpBIIMIEK MPU CUJIBHOM BOJHEHUH, TPOCHl 4
JIOTIOIHUTEIBHO MPOIYCKAIOT 4Yepe3 KoJjblla, NMPUBAapeHHbIE K HOXKKaMm OaTomerpa. OKOJO KaKIou
KPBIIIKKM HMMEIOTCA MO JBa HAKUIHBIX OoiiTa 2, KOTOpble 00ECHEeYMBAIOT BOJOHENPOHHIIAEMOCTh
OaToMeTpa B MOJOKEHHH, KOTJa CHCTeMa TPOCOB 3 HE HaTsAHyTa BecoM IpuoOopa (0aToMeTp CTOMT Ha
HOYKKaX, IPUBAPEHHBIX CHU3Y K KOpPIYyCy pudopa).

Puc.7.19 Baromerp 'M-42 Gosbmioro oobemMa:

1 — pommku, 2 — HakugHBIE OONTHI, 3 — TPOCH], YIPABISIOMINE KPBIIIKAaMH, 4— KOHIIBI
TPOCOB, 5 — MOCBUIBHBIN Tpy3, 6 — Tpoc mojBecku OaTomerpa, 7— pa3MbIKaTelb, 8—
KpBIIIKa BO3AYIIHOTO OoTBepcTusi, 9 — monbiid nunuuap, 10 — orkuasble Kpbimkw, 11 —

ck00kH, 12 — xomyT, 13 — KkiamaH ciuBa BOJBI.

Psiom ¢ kphilikamMu ¢ Ka)KI0W CTOPOHBI KOPITyca MPUBAPEHEI IBE PYUYKH, a MOCEPEeIuHE — XOMYT 12,
B KOTOPOM HMEETCSI OTBEPCTHE ISl KPETIIICHHS JOMOTHUTEIBHOTO IPy3a.

ITocpUIBHBIN I'PY3 MO KOHCTPYKLMHM HE OTJIMYAETCSA OT CTAaHAAPTHOIO IOCBUIBHOIO I'Py3a, HO UMEET
HECKOJIbKO Ooutbiryio Mmaccy — 800 r.

Cnus BOJObBI U3 6aT0MeTpa MOXKCT IMMPOU3BOAUTHCA B JIBYX IMOJIOKCHUAX: U3 IMMOABCIICHHOI'O 3a TPOCHI
npubopa WK )K€ YCTAHOBJICHHOTO Ha CIENHaIbHOM MoJICTaBKe. B mocieqHeM cirydae KpbIIKK Mprudopa
JIOJDKHBI OBITH 3aTSAHYTHI HAKUIHBIMHU OoNTaMu ¢ Oaparikamy, 3aBUHYMBAEMBIMU BPYUHYIO.
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Jlns obOecrievyeHus ciMBa BOJIBI U3 OaToMeTpa, HEOOXOAMMO OTKPBITH JOCTYIl BO3AyXa BHYTPhH Oa-
TOMETpPa — 3TO JOCTUTACTCS BPAIICHUEM KPBIIIKH § BO3IYIIHOTO OTBepcThs. CauB BOJBI U3 6aromeTpa
MIPOU3BOJUTCS 4epe3 KianaH 13 mpu moMoImM CHEelUalbHOTO CIWBHOIO YCTPOMCTBA, MPHUIJIAraeMoro K
npuOOpy U MOACOSAUHIEMOT0 K HEMY TIPH CIHMBE. DTO YCTPOWCTBO COCTOUT U3 OCHOBAHUs, HA KOTOPOM
PacroJIOoKeHbl CBEPXY YEThIPE WITHIPS U YIUIOTHSIONIAS IPOKIIAAKA, a CHU3Y KPEIUTCs pe3uHOBas TpyOKa,
M0 KOTOPOH Boja mocTymaeT B 0ak. PsimomM pacmosioeHbl ABE PYKOSATKH, HAKUIBIBAEMBIE Ha KPIOYKH,
HMMEIOIIMECS Ha KJaraHe.

[ToncoenuHeHWe CIUBHOTO YCTPOMCTBA K KJIAMaHy MPOU3BOAUTCS CIEAYIOIIUM O00pa3oM: dYeThIpe
LITBIPSI CIMBHOT'O YCTPOWCTBA BCTABJISIIOTCS B OTBEPCTHUE KJIAINIAHA, & PYKOSITKU C METJIAIMH HAKUIbIBAIOTCS
Ha KPIOYKH; 3aTeM OBICTPHIM JBHXKEHUEM PYKOSTKH CITyCKArOTCs BHHU3. [Ipu 3TOM MITBIpH, IEpeMeiasich
BBEpPX, OTOTHYT MOANPYKUHEHHYIO KpBIIIKY KJamaHa, ¥ BoJa M3 OaToMeTpa MOCTYHaeT B TPYOKY
CJIIMBHOTO yCTpoMCTBa. [Ipy CHATHHM CIMBHOIO yCTPOMCTBA KpPBIIIKA KJallaHa IO JACHCTBUEM IPY>KUHbI
IepeMENIAeTCsl BHU3, IEPEKPHIBASI OTBEPCTHUE.

[Ipo6a Bombel U3 GaromeTpa cnuBaercs B Oak oObemom 120m. bak mpeacraBnsieT coOol MUIUHAP
muamerpoM 500 MM ¢ KOHHYECKUM JHOM, U3TOTOBJICHHBIA U3 BUHUILIACTA. BricoTa 6aka — 800 MM.

Jlnis cnuBa 3 0aka BOABI B KOHUYECKOM JTHE MMEIOTCS JIBa IITYIIEpa, PACIONIOKEHHBIE Ha PA3TMIHOM
pacCcTOSHUU OT BEpPIIUHBI Kopryca. Uepes Tpetuil mTynep auaMmerpom 16 MM, HaXOIAIIUICS HAa BEPIIMHE
KOHYca JTHa, CIIMBAeTCs 0CaloK. bak ycraHaBmuBaeTcs Ha maryoe B METAIUTMYECKOM KapKace, COCTOSIIIEM
13 IBYX 000/I0B M TPEX HOXKEK.

CBepxy 6ak 3aKpbIBaC€TCS KPBIIMIKOW C pyYKaMH, TAK)KE M3TOTOBICHHON M3 BUHUILIACTA.

Barometp ans B3sTHSI MPod BoAbI Ha 3arpsisHenue (Puc. 7.20)

O6bem O6atromerpa — 7 1. bBaToMeTp COCTOUT M3 TIACTMACCOBOTO MIIMH/pA 5, muamMeTpoM 120 MM u
JUTMHON 595 MM U CUCTEMBI 3aKpBITHUS; TIOCIEIHSISI KPEIUTCS K KOpITycy 6aToMeTpa XOMyTUKaMu 3.

B cucreMy 3akpbiTus 6aTomMeTpa BXOJAT KPBILKH 2, KOTOPbIE UMEIOT PE3UHOBBIC MPOKIAIKY / JUIs
repmernsanuu 6aromerpa u mrynepsl 15 u 6. llrynep 15 npeanasnaden juig Brycka Bo3ayxa B 6arTo-
MeTp, a mTytep 6 s cauBa MpoObl BOABI U3 OaToMeTpa.

Kppitku 6aToMeTpa MpUBOAATCS B JCHCTBUE TATaMH § ¢ TOMOILBIO PE3MHOBBIX Tsken 11.

Pa6ora ¢ 6atomeTpom

[tynepamu 15 u 6 mepekprIBalOTCS OTBEPCTUS B KPBIIIKaX 2 0aTOMETpa, 3aTeM Pe3nHOBBIE TskHU 11
HATSATHBAIOTCS HAa PONUKH 12 (TONBKO Ha BpeMsi pabOTHI) M C MOMOIIBIO TAT 8 0ATOMETp MPUBOAUTCS B
pabouee monoxenue (Puc.7.19). Pabodee nmonoxkenne 6aromerpa dukcupyeTcs 3amerienneM 3yoa 10 ¢
ma3oM Ha Kynuce 9.

3aTem, aepka OaToMeTp 3a pydyky 13, ero moABEIIMBAIOT U KPEMAT K TPOCY C MOMOIIBI0 OOBIYHBIX
npucnocobaeHui, kak y 6aromerpa b-48.

st cpabatpiBaHusl OGaToMeTpa HEOOXOIUMO, YTOOBI MO MITOKY 14 ymapui Tpy3uK, MOCIE 3TOTO
IITOK, TIEPEIBUTASICh BHU3, BBIBEIET U3 3areruieHus 3y0 10 u Taru 8 mon gaelicTBUEM PEe3MHOBBIX TSKEH
11 3akporor Garomerp Kpbimkamu. [lIToxk 14 Bo3BpamaeTcs B HCXOJHOE IOJOKEHHE C TOMOIIBIO
YOPYTroi pe3MHOBOM IJIACTUHBI 4.
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Puc. 7.20 [TnactmaccoBblii 6aTOMETp 1151 B3STUS IPOO BOJBI HA 3arps3HEHHUE.

1 — pe3uHOBBIE MPOKIAJKH. 2 — KPBIIIKH, 3 — XOMYTHKH, 4 — pe3nHOBas MJIACTHHA, 5— MIAaCTMACCOBBIN
MUMHAp, 6 — mTynep, 7- npucnocoOIeHne It MOJABECKH ITOCBUTRHOTO TPY3a, 8 — TATH, 9 — Kynmca ¢
ma3zom, 10— 3y0, 11— pesuHoBHIe TskH, 12— ponuku, 13— pyuka, 14 — mrok, 15 — mrymep.

JInsi TIOZBECKHM IMOCBUIBHOTO TPYy3HMKa, HEOOXOAWMOTro Ui CpadaThIBaHHWS HIDKHEro OaToMeTpa,
uMeeTcs mpucrnocodnenue 7. Mcmonp3oBaHWE HECKOJBKUX OAaTOMETPOB HA OJHOM TPOCE IO3BOJISET
OJTHOBPEMEHHO OpaTh MPOOBI BOABI C Pa3HBIX TOPU30HTOB.

7.6 Ilposepka bamomempos u yxoo 3a HUMU

IIpoBepka 6aTomeTpoB

Ilepen paGoToii mpoBepsIOT:

1) ynoBneTBOpsIFOT JIM 0aTOMETPhl OCHOBHBIM TpeOOBaHMSM, MPOBEPKa IMPOM3BOAUTCS ITyTEM
ocMOTpa 6aTOMeTpoB;

2) TepMETUYHOCTbH 3aKPHIBAHUS KPAHOB ITyTEM OCMOTpPA MOHSATOIO C MIyOMHBI U BBITEPTOIO A0CyXa
6aromerpa. [Ipu HegOCTaTOUHOM repMETHYHOCTH BOJIA, COJIEpIKaIIasics B OaToMeTpe, Monaas B yCIOBHUS
MEHBILIET0 JIaBJIeHUs U 00Jiee BEICOKOM TeMIepaTyphl, paclIMpseTCsl U HAaUMHAET IPOCAYUBAThCS HAPYKY;

3) repMETUYHOCTh CITYCKOBOTO KpaHa MpH OTKPHITOM BeHTWIIE. Boia He MODKHA MpOcavynBaThCs W3
3aKpBITOTO KpaHa,
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4) repMETUYHOCTh BEHTHJIS MPH OTKPBHITOM CITYCKOBOM KpaHe. Boja He MOJDKHA BBITEKaTh 4epes
CITYCKOBOH KpaH 3a UCKJIIOUCHHEM TIepBOM HEOOIbIION MOPLKH, HAXOISAIICHCS B CAMOM KpaHe;

5) HpaBWIBHOCTH ONPOKUIBIBAHUS OaTOMETpa MPOBEPSETCs CICAYIONMM 00pa3oM: 3aKpEIUICHHBIN
Ha Tpoce 0aToMeTp OMyCKaloT Ha HEOONBIIYI0 INIyOMHY B BOAY, IOCJIE YEero TPOC JOBOJIBHO CHUIIBHO
pacKkauuBalOT U3 CTOPOHBI B CTOPOHY. [Ipu ncnpaBHOM cOCTOSAHUU OaTOMETpa HE JOJIKHO MPOUCXOAUTH
OIPOKUIBIBAHUS €ro Oe3 yaapa MOoChUIBHOTO Ipy3a;

6) HpaBWIBHOCTD MAEHCTBHUSI BCEro0 CITYCKOBOIO MEXaHM3Ma M BBIKIFOYATENsl HIDKHEro TIpys3a
MIPOBEPSAETCS CIASAYIOIUM 00pa3oM: 0aTOMETp ¢ MPUKPEIUICHHBIM K HEMY HIKHHM TPY30M HOTPY>KaloT
Ha HEKOTOpyIo TiyonHy (5—10 M) 1 omycKaroT MOChUTBHBIN TPpy3. ECM cycKOBOM MEXaHW3M HUCIIPABEH,
TO JOJDKHBI OBITH CIIBIIIHBI yJIapbl Ipy3a — IEPBBIH O CIYCKOBOE YCTPOWCTBO, BTOPOH O CIyCKOBOM
KPIOYOK HMJKHETO TIpy3a, M 3aMETEH CICAYIOIIMH 3a BTOPBIM YAApOM pBIBOK TpOca BCIEACTBUE
OINIPOKUIBIBAHUS OaTOMETpa.

Ilepen omyckaHueM GaTtomeTpa cleAyeT MPOBEPUTHh HAJEKHOCTh KpEIUIEHUs OaTomeTrpa K Tpocy U
OTKPBIT JIU 6ATOMETP, TaK KaK B IPOTUBHOM ClIydae MpHOOp MOXKET ObITh pa3faBiicH TaBICHUEM BOIbI.

¥Yxoxa 3a 6aTomerpamu

Jlnst  obecriedueHusi WCIpaBHOM paboThl OaromeTpa 3a HUM TpeOyeTcs HaJIeKaIuid yXOI.
Heo6xoauMo ciaenuTh 3a TeM, YTOOBl BHYTPHU LMJIMHJpPA HA €0 CTEHKAX M COCIMHUTEIBHBIX YacTAX HE
00pa3oBaJics 0CaIOK COIeH OT MOPCKOM BOABI. JIJist 3TOr0 6aToMeTp mocie padoThl MPOMBIBAIOT MPECHON
BOJIO; 0COOCHHO TIHIATEIBHO MPOMBIBAIOT BHYTPEHHIOIO YacTh IMJIMH/IPA.

JIyisi IpOMBIBKH JTydIlle BCETO IIEIMKOM OIYCTHTh PACKPBITHIN OaroMeTp B OaK ¢ MPECHOW BOJOM.
[IpombIB 0GaToOMeTp, BBLAEPKUBAIOT €r0 HEKOTOPOE BPEMs B BEPTUKAJIHHOM IOJOXKEHUHU, YTOOBI, IO
BO3MO>XHOCTH, CTEKJIa BCS BOJIA.

Ecnu Ha cyaHe uMeeTcs mapoBOil KOTelN, TO 11eJIecO000pa3HO MPOMBIBATh MOBEPXHOCTh M BHYTPEHHHE
CTEHKHU 0aToMeTpa CTpyei ropsiyero mnapa, KOTOpbIil MOTHOCTBIO yAAISIET CMa3Ky, I'PSA3b U HAKUIIb.

baromeTpbl, ymoTpebnsiemMble B OSKCIEIUIMOHHBIX padoTax, HYMEpYIOT SPKOH 5ManeBOil WU
MAacJISIHOM KpacKoi KpymHbIMU IudpamH, Tak Kak UMEIOIIHecs Ha HUX 3aBOJICKHE HOMEpa BhIOMBAIOTCA
OYeHb MENKMMHU HHppamu, uyTO 3aTpynHseT ux uyreHue. Homepa HaHOCAT Ha OaromMeTpsl M Ha
MPUKPETIEHHbIE K HUM TUJIB3bI 1JI TEPMOMETPOB.

Kaxnplif MOCBUIBHBIM Tpy3 MPOYMINAIOT M CMa3bIBAIOT >KUIKAM MacioM (aBTojoMm). K ymky
MMOCBUTBHOTO TPy3a MPHUBS3BIBAIOT TPOCHK M3 MPOBOJOKHK JIMHON 25—30 cM ¢ HeOOJbIION meTiel Ha
KOHIIE (TTOBOIOK).

baromeTpsl XpaHAT B CyXOM MeCTe B CTOMKAaxX WM BEHTWIMPYEMbBIX SIIMKaX B BEPTUKAIBHOM
10JIO’KEHHUH.

1.7 Xpanenue npoo 600wt

[IpoOBsl BOJBI HANWBAIOT B CIENHMATBHBIC CKIISTHKH, H3TOTOBIIGHHBIE W3 HEBBIIIEIAYNBAEMOTO
MOPCKOM BOJIOM CTEKJIa M TEPMETHUECKH 3aKphIBaromuecs, eMKocThio 100—200 mut. 3tuM TpeGoBaHUAM
YIIOBJIETBOPSIIOT OYTBUIKM M3 3€JIEHOT0 CTEKJa CO CIeUualbHbIMA (appopoBBIMH MpoOKamMHu Ha
pe3nHOBOM mpoknanke. Ecnu crnenuanbHBIX CKISHOK HET, MOXHO TMOJb30BaThCsl M JAPYTUMHU
COOTBETCTBYIOILIEN eMKOCTU. CKIISIHKM U3 TEMHOIO CTEKJIAa BBILIEIAYMBAKOTCS 3HAUUTEIBHO MEHBIIE, YEM
u3 mpocroro OecrBetHoro. CKISHKH IJis PoO BOJBI, BIEPBBIE YMOTpeOsseMble I XpaHEHUs Mpoo,
HE00XO0/MMO 3a HECKOJIbKO HeJeNIb 0 Hayayia padoT HAMOJIHUTh MOPCKON BOJOW O TOPIIBIIIKA, YTOOBI
BBILLETIOYUTH PACTBOPUMBIE AJIEMEHTHI cTeka. [locae 3Toro CKIsTHKU NPOMBIBAIOT PECHOM Boaou. Ecimn
OHHM YyX€ YHOTPEeONSUIHCh Ui TPOO0, JOCTATOYHO MPOMBITH MX CHAyala TOpsiueii MBUIBHOW, a MOTOM
XOJIOJTHOM TIPECHOM BOJI0M. BBIMBITBIE CKJISIHKM MPOCYIIUBAIOT, JIEPkKa UX B CTOMKAX BBEPX JHOM, 3aTEM
3aTHIKAIOT MPOOKAMHM W YKJIAIBIBAIOT B SIIUKH. [lepes HamomHEHHEM CKISHKY IPOMBIBAIOT TPH pasa
rccaeayeMon BOJoH, YTOOBI YIaTUTh OCTaTKU ITPECHON BOJIbI, MJTH BOBI, TPEAIISCTBYIOMIEH MTPOOHI.

[Ipn nuTensHOM XpaHEHUW MPOO WM TPAHCIIOPTUPOBKE MX B HEOIArOMPUSTHBIX YCIOBHSIX — C
PE3KUMH KOJICOaHUSIMH TEMIIepaTypbl — 3allUBaTh MPOOKU CKISHOK CJIETyeT MEHENIeeBCKON 3aMa3Koi
WIM BOCKOBOM Maccoil, COCTOsIIed M3 JBYX 4YacTeld BOCKA, JBYX dYacTeil mapaduHa W OJHOM YacTH
kaHudoau. BockoBylo maccy MOBOISAT 10 KWUIIEHUS, Bce BpeMs mnepemernBas ee. [IpoOky mioTHO
3KUMAIOT B TOPJIBIIIKO CKIISTHKH, MPOTUPAIOT MPOOKY U TOPIBIIIKO CKIISTHKU TPSMKON M MOTPYXKAIOT Ha
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HECKOJIbKO CEKYHJ B Topsauyio Maccy. He pekoMenayercs 3anuBaTh IpoObl, TeMIepaTypa KOTOPBIX HIKE
5°C, Tak Kak IpH MOBBIIICHUU TEMIIEPATYPHI IPOOBI YBETHMUUBACTCS JIaBICHUE BO31yXa BHYTPH CKIISHKH.
BcenenctBue sToro cioii 3aMa3ku MOKET ObITh HapyllleH U pobda OyaeT ucnopueHa. [Ipyu HeBO3MOKHOCTH
3aJMBaTh TNMPOOKM MEHJEIEEBCKOM 3aMa3KoW WM BOCKOBOM MaccOl MOXKHO 3aKyMOPHUTh CKIISIHKU
PE3MHOBBIMH IMPOOKAMHU U HAJIETh TTOBEPX UX PE3MHOBBIC KOJMAYKU (COCKH).

CKISHKM HaJ0 XpaHUTh B THE3/IaX CHENMATbHBIX SIIUKOB, JTHO U KPBIIMIKa KOTOPHIX MOAOUBaETCA
BoMIOKOM. KakIbIil SIMK JOHKEH MMETh 3arop U JBe pydku. B smuke cienyeT nmomeniats He 6omee 50
CKIISTHOK Ha 200 MJ1, AIIMKH OOJIBIIOTO pa3Mepa Hey10OHBI B paboTe U MPH TPAHCIOPTHPOBKE.

I'naBa 8. Ilopsinok HaG/0neHuii U 0TOOPa NPOO MOPCKOIi BOIBI,
JOHHBIX 0CAIKOB U THAPOOMOHTOB ¢ OOPTa CyJAHA

B aToli rmaBe omumchIBaeTCS MpUMEpHas MOCIIEI0BAaTEILHOCTh MPOIEAyphl 0TOOpa PoOd MOPCKOI
BOJbI, JIOHHBIX OC3JKOB M THJAPOOMOHTOB C OOpTa CyAHA, a TaKXke TMOPAJOK MPOBEACHUS
COIYTCTBYIOIIUX TUAPOJIOTMUYECKUX U THAPOMETEOPOIOTHUECKUX HAOTIOCHHIM.

[Tpouenypa nmpuMeHUMa JIJIs1 BBIMTOJTHEHUS THAPOJIOTHIECKUX PabOT Ha HAyYHO-UCCIIEI0BATEILCKOM
CyllHe, 00OpYJIOBAaHHOM KpaH - 0aTKOW M MayOHOU AJEKTPUIECKOM JIEOSAKOM NI CIycKa U MoabeMa
pasnmuuHbIX ~ MpuOOpoB U mpobooTOopHUKOB.  [locimegoBaTenbHOCTH  paboT  OOyCIIOBIIEHA
OTPaHUYEHUSIMU, CBSI3aHHBIMU C HAIMYUEM HA CYJHE TOJIHKO OJTHOW WJIM HECKOJIBKUX TUAPOIOTHUECKUX
nebenok, paboTa KOTOPBIX BO3MOXKHA TOJBKO B IOCJIEIOBAaTEIIBHOM peXuMe. MeToa OCHOBAaH Ha
NPUHIUIE OdYeperNHOCTH oTOopa mnpo0 W  u3MepeHuid OOyCIOBICHHOH TpeOOBaHMAMH HX
PENpe3eHTaTUBHOCTH U KayecTBa.

8.1 Cneyuanvnvie mepmunul

Ilpo6oombopnuk — crienuaabHOE YCTPONCTBO Il 0TOOpA M IoabeMa Ha 0OpT CyaHA MpoO BOIBI,
OHHBIX OCAaJKOB U OHOTHI o0ecrieunBaOIIee COXpaHCHHE WX (U3HUECKUX, XUMUYECKHX U
OMOJIOTNYECKUX CBOMCTB.

/Inouepnamens— ycTpoicTBO Asisi 0TOOpa MpoO JOHHBIX OTIOKEHUH C MOBEPXHOCTU MOPCKOTO
JIHA, a TAKXKe C MOBEPXHOCTHU JHA TUMAHOB, 03€p U PEK.

Cemb /[>rceou— ycTpoicTBO 17151 0TOOpa MpoO Ha aHAN3 OUOTHI.
8.2 IlIpubopwt, 0b6opyooeanue u mamepuaot

1. T'mpponorudeckas nebeaka, rpy3onoabeMHOCThI0O 100 K U eMKOCThIO Oapabana (Ipu Tpoce
nuamerpom 4.0 mm) 100 M — 1 mT.;
2. IloBopoTHas kpaH - 6anka, rpy3onoabeMHocThio 100 kr — 1 mT.;
. Tpoc (Hep:kaBeroluii Uiau OLMHKOBaHHbIN) nuameTpoM 4.0 mm — 100 Mm;
. biok - cueruuk 017, rpy3onoabemuoctbio 120 kr — 1 mit.;
. Yroomep — 1 wr.,;
. KonueBoii runiponornyeckuit rpy3 Becom 20 kr — 1 mr.;
. Konuesoii ruaponornyeckuii rpy3 secom 10 xr — 1 mr.;
. CnyTHHKOBasl HABUTrallMOHHAsA cucTeMa — | mrT.;
9. I'mponorn4eckuii 30HIUPYIOLIMI KOMILIEKC — 1 1mT.;
10. [lepconanbHbBIi KOMITBIOTEP “HOYTOYK™ — 1 mIT.;
11. baromerp BM-48 — 5 mit.;
12. ITnacTmMaccoBsIif 6aTOMETpP, EMKOCTBIO 5 JT — 3 MIT.;
13. TlnactmaccoBerit 6aTomerp, emkocTbio 10 11 — 1 mT.,
14. I'py3uku noceubHbIe [1P-28 — 10 miT.;
15. Benpo minactMaccoBoe, EMKOCTBIO 8 J1 — 2 IIT.;
16. dnouepnarens “Oxean - 0,025” — 1 mT.;
17. Quouepnarens J{4U-0,01 — 1 mit.;

03O\ L KW
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18. IlpoGooTO6opHUK NOHHBIX OoTiHoXeHui corimacHo 'OCT 17.1.5.01-80 (mampumep, rpyHTOBas
TpyOKa Wi JHOUYEpIaTesh II000TO THIIA);

19. ®apdoposas noxka wnu mmarens — ['OCT 9147-80;

20. I[upoxoropipie CKISHKA WIA OaHKA C MPUTEPTHIMH WM 3aBUHYMBAIOIIMMUCS MPOOKAMHU
o6Bemom 50 — 500 em’.

21. byTbulb CTEKJIIHHAS B OILIETKE C TPY30M S5 KI, EMKOCTbIO 711 — 2 IIT.;

22. Kanponossriit dhan nuamerpom 6 MM — 20 M;

23. Cerp manas “Jlxequ” — 1 mr.;

24. luck 6enwrii JIb — 1 mT.;

25. llIxama nsetHoctH Boasl 1B — 1 mt.;

26. KanpoHoBbI#, mpoMapKupoOBaHHBIHN uepes 1 M, ¢an nuamerpom 6 MM — 20M;

27. Anemometp pyuHoi — 1 mt.;

28. bapomerp — 1 wr.;

29. Ilcuxpomerp — 1 mr.;

30. CynoBoii kommnac — 1 mr.;

31. Illnanr pe3uHoBbIil fuametpom 10 MM. — 1t

32. Crotika njst 6aTOMETpOB crienuaibHas (He cTaHAapTHas ) — 11T, ;

33. IIuHIET METUILIMHCKMI;

34. XKypuan pabouwii;

35. PeakTUBbI U XUMUKATHI:

— CHUPT 3THIOBBIM MapKHu «4.» — ISl IPOTUPKU OATOMETPOB;

— pacTBOp yriiepoja YeThIPEXXJIOPUCTOrO MaPKH «X.4.» — ISl IPOTUPKU CTEKISTHHOW MOCYAbI.

8.2.1. CrienimasibHOE 000PYIOBAHUE U YCTPOMCTBA Ul 0TOOpa P00 MOBEPXHOCTHOTO MHUKPOCIOS

[Ipu BbIMoONHEHHMH oOTOOpa TPOO MOBEPXHOCTHOTO MHKPOCJIOS MPUMEHSIIOT —CIIEAYIOIUe
YCTPOMCTBA:

— CIeNHAIbHOE MTPUCTIOCOOICHUE U3 METaUTMUeCKOM ceTku Tutomaapio S0x60 cMm (cetka [Mapperta);

— KanmWUISIPHBIN TPOOO0OTOOPHUK;

— CKJISTHKHM C TJIOTHO 3aKpBIBArOIIMMUCS ITpoOkamu oobsemom 50 — 100 CM3;

— Boponku xumudeckue — 'OCT 35336.

[Toapo6HO 5TH paboTHI OyAYT pacCCMOTPEHHI B 11.8.6

8.2.2. CiermasibHOE 000pYIOBaHME U YCTPOICTBA U1 0TOOpa IIpo0 a3po3oiei

[Ipu BEIMOMTHEHNH 0TOOPA TPOO a3PO30JIeH MPUMEHSIOT CIASAYIONINE YCTPOUCTBA:

— cueTyuk raza Memopanubiii G-6 (CI'MH-1) unu ananorn4sslil pyroro Tuna,

— YCTPOWMCTBO I 0TOOpa pod Ha 3 GuiIbTpa OHOBPEMEHHO Ha ocHOBE mbuiecoca “Karcher” NT
351 ECO co cpenneii ckopocthio mpodootdopa 16+0,1 M>/4ac WM aHATOTHYHOE JPYTOro THIA,;

— crexnoBosiokoHHbIe GunbTpel GF/F (WHATMAN) nuamerpom ot 25 10 37 MM B 3aBUCUMOCTHU
OT KOHCTPYKLIUHU MPOOOOTOOPHUKA;

— CTEKJISIHHBIC MPOOMPKH C 3aBUHUYMBAIOIITUMUCS KPBIIIIKAMUA eMKOCThIO 10-15 em® = TOCT 23932;

— TOJIMATHIICHOBBIE MAKETHI C 3aCTEKKAMHU.

[Ipumeuanue: JOMyCKaeTCs HCIOJIb30BAHUE JIPYTMX THUIIOB CPEACTB M3MEPEHUN, MOCYAbl U
BCIIOMOTATEeNILHOTO 00OpPYJOBAaHUS, B TOM YHCIE MMIIOPTHOTO, C XapaKTEPUCTUKAMHU, aHAJOTMYHBIMHU
YKa3aHHBIM.

8.3 Iloozomoeka o6opyoosanusn Kk pabome

Onpenesienne monpaBo4YHoro ko3gpduuneHta 0JI0K — CHeTYMKA

1. IIpomapkupoBate uepe3 10m Tpoc, HaxoxaswMiics Ha OapabaHe neOeaKH, MOACOEAUHUTD K TPOCY
KOHIIEBOI Tpy3 M BBIBECTU €ro 3a OOpT, BKIIOYUTH JIEOEAKY W YCTAHOBUTH MEPBYIO MApPKYy B TOUKY
KacaHHsI Tpoca ¢ OJIOK — CYUETYUKOM, YCTAaHOBUTH CTPEIIKU CUETUYHKA HA HYIIb.

2. BeiTpaBuTh TPOC 10 KacaHMs CICIYIONIEH MapKy OJIOK - CYETYMKA U CHATH €ro MOKa3aHusl.
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3. OmpenenuTh MONPaBOYHBIM KOo3(duumeHT OJOK - cyeTyumKa IyTeM JeNeHHs KOJMYeCTBa
MPOMYIIEHHOTo Yepe3 OJIOK - CUETUUK TPOCa Ha €ro MOKa3aHMUs.

4. TloBTOpUTH HECKOJIBKO pa3 omepauuu ni. 1 — 3 W, myreM OCpeIHEHUs, ONPEACIUTh MPUHSITHIN
MOTIPaBOYHBIN KOA((PUIIMEHT OJIOK - CUETUHKA.

5. Iloka3zaHus OJIOK - cUueTYMKA /I BBIXOJa MPUOOpa WK MpoOOOTOOPHUKA Ha 3aJaHHYIO TTyOuHY
OIIPEIENIAIOTCS IO YTy HAKJIOHA TPOCa M MOMPABOYHOMY KOAPPHUIIMEHTY OJIOK-CUETUHKA.

IToaroroBka 6aTomMeTpoB K 0TOOpPY NPOO BOABI

1. Bce GaroMeTphl MOMKHBI OBITH MPOHYMEPOBAHBI HECMBIBAIONICHCS KPACKOW B BO3PACTAIOIIEM
IOpsAJIKE, HAaUMHas ¢ HoMepa 1.

2. IIpoBepuTh UCIIPAaBHOCTH U PAaOOTOCTIOCOOHOCTH BCEX Y3JI0B OaToMeTpa.

3. TuatenbHO NPOMBITH OATOMETP B MBUILHOM BOJIE.

4. MHOTOKpaTHO MPOMBITh 0ATOMETP YHUCTOM MPECHON BOOM.

5. Hamers Ha cnuBHOM KpaH OaTOMeTpa pPE3MHOBBIA IIUIAHT, 3aKPbITh BO3IYLIHBIN KJarad,
KpPaHOBBIE 3aIllOpbl U OTKPBITh CIMBHOM KpaH, IMOMECTUTh OAaTOMETp B €MKOCTh C BOAOH M IyTeMm
HarHeTaHus BO3/1yXa 4Yepe3 LUIAHT MPOBEPUTH €0 IePMETUYHOCTH (TOSBICHHE Iy3BIPHKOB BO3/yXa
CBHJIETEIILCTBYET O €ro pasrepmerusanun). [Ipu HeoOXoauMOCTH HeUCTIpaBHbINA 0ATOMETP 3aMEHUTb.

6. Ilocne mposeneHust paboT Mo O0TOOPY MPOO MOPCKOI BOABI Bce OATOMETPHI MPOMBITH YHUCTOU
MPECHOU BOJIOM.

7. XpaHUTh 6aTOMETPHI B OTKPHITOM BUIE B CIIEUAIBHON 6aTOMETPHUUECKOM CTOUKE.

IToaroroBka miacTMaccoBoro 6aroMerpa K 0oT00py nNpod BOALI Ha 3arpsi3HAIONLINE 3JIeMEHThI

U TUAPOOHOHTBI

1. ObecnieunTh BHIIOIHEHHE PadOT coraacHo mi. 1 — 4.

2. HanmomHuTh GaTOMETp YMCTOM MPECHOM BOJOMW, MPOTEPETh J0CYyXa €ro HapYKHYIO MOBEPXHOCTh
MIPOBEPUTH TEPMETUYHOCTb Kphiliek. [Ipu ocnabieHnn HATSDKEHUS! pE3UHBI, YACP)KUBAIOLIEH KPBIIKY,
BOJIa MO/ IEUCTBUEM CHJIBI TSHKECTH HAYMHAET MPOocavyuBaThCs Hapyxy. [Ipn HeoOX0MMOCTH 3aMEHUTH
pe3uHy unm 6aTomerp.

3. CnuTh BOLlY, OTKPBITH KPBILIIKU U MPOCYIIUTH OaTOMETP.

4. TIporepeTh BHYTPEHHIOIO MOBEPXHOCTh OaTOMETpa BAaTHBHIM TaMIIOHOM, CMOYEHHBIM 3THJIOBBIM
cnuptoM. [locne orbopa mpoO MOpckoil BoAwl (Iepesd KaKIoW CTaHIMEel) Bce 0aTOMETPHI MPOMBITH
YUCTOU NPECHOMN BOAOU.

5. Tlo 3aBepmieHuto padboT (HE pexe OJHOTO pa3a B CYTKH) BCe 0aTOMETPhI MPOMBITH YHCTOM
IIPECHOM BOJOM U IIPOTEPETH ATUJIOBBIM CIIUPTOM.

6. XpaHuTh OATOMETPHI B 3aKPHITOM BHJIC B CIICIIMAILHON 0aTOMETPHYECKOW CTOMKE WM B YUCTOM
SIILIKKE.

IMoaroroBka mocyasl 1jis 0TOOPa NMPood

[ToaroroBka mocyabl I OTOOpa W TOCIEIYIOMIErO XpaHEHUs MPoO0 MPOU3BOAMTCS B 0a30BOM
nabopaTopHH.

[lepBoHayaibHOE OTMBIBaHHE CTEKISHHOW MOCYABI CIEAyeT NMPOU3BOAUTH XPOMOBOI CMECBHIO U
BOJON IO JOCTIDKEHUS IOJIHOM CMAa4MBaeMOCTH BHYTPEHHHX IOBEPXHOCTEH (OTCYTCTBUS Karlenb).
[Tocne cyuiky nmocyay onoiackKUBarOT YETHIPEXXJIOPUCTHIM YIIIEPOJOM C KOHTPOJIEM YUCTOThl. KOHTpoIb
OCYIIECTBISIOT TIOCIEAOBATEIBHBIM OIOJIACKHBAHUEM TMOCYAbl OnWHaKoBOM moprwmeir (10—30 wur)
YyeTbIpexxyiopucToro yriepoga u cusiruem WK-cmekrpa 3Toi mopiuu pacTBOPUTENST OTHOCHUTEIHHO
HCXOJHOTO YETBHIPEXXJIOPUCTOTO yriiepoaa. Ha crekrporpaMme B aHaTUTHYECKON 00JacTH HE JOKHO
OBITh TMKOB, 00JIee UeM BJIBOE MPEBOCXOASIIUX 10 BBICOTE YPOBEHD «ILIyMay.

Bce ucnonb3yemMbie MOIMATUICHOBBIC MTAKETHI M aTFOMUHUEBas (DOJIbra JTOJDKHBI OBITh HOBBIMHU.

IToaroroBka nHo4Yepnareseii kK 0T0OPY NPoo6 rpyHTa

TpocoBast ocHacTKa AHOYEpHAaTeNs J0JKHA ObITh U3 HEPIKABEIOLIETO WM OLIMHKOBAaHHOI'O TpOca U
HE CO/IepKaTh CMA3bIBAIOIIMX BEUIECTB U3 MPOIYKTOB IIepepadOTKU HEPTH.

ITpoBepuTh HCIIPAaBHOCTH U PabOTOCIIOCOOHOCTh BCEX Y3JIOB JHOYEpIATEIS.
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IIpoTrepeTb BHYTPEHHIOKO IIOBEPXHOCTh JHOYEpIIATENST M TPOCOBYIO OCHACTKY TaMIIOHOM,
CMOYEHHBIM YETBIPEXXJIOPUCTHIM YIJIEpOIOM  (TaMIOH JepKaThb MUHIETOM WIH CHEHUaIbHBIM
3akuMoM, nzberas nmonaganus CCl4 Ha KOXY PYK).

TuaTenbHO IPOMBITH MIPECHOM MM 3a00PTHOM BOAOH;

ITo 3aBepiieHnt0 paboOT THOYEPIIATENb TPOMBITH MPECHOM BOJIOMH.

IIpu  3arps3HeHMH  JHOYepHaredast  HePTEmpoAyKTamH,  IMPOU3BECTH  €ro  MPOTUPKY
YETBIPEXXJIIOPUCTHIM YIIEPOJOM U TIIATEIBHO MPOMBITH BOJIOK.

IMoaroroska ceru A:kenm ajist oT00pa Npod 300MJIAHKTOHA

IIpoBepurs cerb JIkeau Ha OTCYTCTBME IIOPE30B W pPa3pblBOB Marepuana M rasa. Ilpu
HE00XOAMMOCTH MPOU3BECTU PEMOHT;

Ilepen HayagoM paboOT CEeTh TIIATEIHEHO IPOMBITH 3a00PTHON BOJION;

ITo 3aBepiieHnI0 pabOT CETh MPOMBITH MPECHON BOJAOU U MPOCYIITUTH.

XpaHUTh CETh B CyXOM BH/JIE, HE JIOIYCKaTh 3arpsi3HEHUS €€ He(hTenpOIyKTaMHu.

8.4 Ilopaodok évinonnenus pabom Ha cyone

C BBIXOJIOM CyJHA B 33JJaHHYIO TOYKY, MIOCJI€ OCTAHOBKH JIBUTATEIIS HA MAJIOM WHEPIIMOHHOM XOMIY
CyJlHa, TIPOM3BECTH C TMOMOIIBI0 CTEKIISTHHOW OyThUIM OTOOpP MPOO C MOBEPXHOCTU MOPS (8 HOCOBOL
yacmu cyOHa) Ha 3arpsA3HSIOIINE 3JIEMEHTHL;

[Tocne mocTaHOBKHM CyaHA Ha SIKOPh WM TP c1aboM BeTpe B Apeide (8 dpetighe cyorHo 00axcHO
nedcams pabouum 6opmom Ha eemep) MPOU3BECTH MU3MEPEHHE TIIYOWHBI MECTa TPOCOM C TIOMOIIBIO
nebeqKku WK 1o 3XoyoTy. [Ipu u3MepeHun riiyOuHbI ¢ TOMOIIBIO JIeOeIKH, OMYCTUTh TPY3 10 YPOBHS
MOBEPXHOCTH MOpS, YCTAHOBHUTH IIOKa3aHWUs OJIOK-CUETYMKAa Ha HYJIb W TPOU3BECTH OITYCKaHUE
KOHIIEBOTO rpy3a a0 nHa. [Ipu xacanuu rpysa aHa (MOMEHT KacaHUs ONpeAeNseTcs Mo ociaabiIeHHIo
HATSOKSHHsSI TPOCa), CHITH MOKa3aHMs ¢ OJOK-cueTdrka. ['py3 MOMHATH O YPOBHS MOBEPXHOCTH MOPS,
P 3TOM IMOKa3aHUsI OJIOK-CUETYHKA JOKHBI ObITh HY1e8bIMU.

Onpenenutsd rIyOHHY ¢ yueToM Ko3(duimenTa 6;10K-cHeTYNKa U yTIia HAKJIOHA TPOCa;

Omnpenenuts 1o GPS nnm 1o kapTe KOOpAWHATHI MECTa U 3alMCaTh B )KypHAJI BpeMs Hadajaa padoT
Y KOOPAWHATHI CY/IHA;

[IpousBectn 3oHAMpOBaHuEe MoOps ¢ moMouipio CTJ/[-koMIuiekca W ONpeneNuTh BU3YaJbHO IO
BEPTUKATHPHOMY TPOQUII0 TEMIEpaTypbl TOJNOKEHHWE HIDKHEH TpaHUIbl TEPMOKIHMHA, KOTOpas
onpejenseTcss Kak TiayOuWHa, HayMHas C KOTOPOM BEPTUKAJIBHBIM TPAAMEHT TeMIepaTyphl PE3KO
YMEHBIIAETCS U Jajiee U3MEHSAETCS] He3HAYUTEIBHO;

C teHeBoro 0opra cynHa MPOU3BECTH M3MEPEHUE IPO3PAYHOCTH U 1[BETa MOPCKOW BOJBI B CBETJIOE
BpeMs CYyTOK C IMTOMOIIBIO JIMCKa (IIBETHOCTH OMPENENSIETCS C TOMOIIBIO IIKAJIBI IIBETHOCTH);

Onpenenutb rOpU30HTHI 0TOOPa MPOO MOPCKON BOJIBI;

C TmOMOIIbIO DJEKTPUYECKON JeOeNKH MMIaCTMAaCCOBBIM 0aTOMETpOM MPOU3BECTH OTOOp Mmpod
MOPCKOM BOJIBI C 3a/IaHHOM MTYOMHBI Ha 3aTrpA3HSIONINE YJIEMEHTHI U THIPOOUOHTHI;

C momomipio cepur 6aTOMETPOB MPOU3BECTH OTOOP MPOO BOJIBI C 33/IaHHBIX TOPU30HTOB HA aHAIIU3
TUIPOXUMHUYECKHUX JIEMEHTOB MOPCKOM BOBI;

[Ipou3BecTn W3MEpPEHHE METEOPOJOTHUECKUX MapaMeTpoB  (aTMOC(HEPHOTro TABJICHUS,
HampaBJIEHUsT U CKOPOCTH BETpPa, BOJHEHHUS, TEMIIEpaTypbl CyXOro U CMOYEHHOI'O TEPMOMETpa),
pe3yNbTaThl U3MEPEHUH 3aITUCaTh B )KypHAT,

C nmomomipio cetu JI)kenu mpou3BecTH 0TOOP MPOO Ha 300TIAHKTOH;

C mnomomplo gHOYepHaredass MpOU3BeCTH OTOOpP MpoO JOHHBIX OCAJKOB Ha 3arps3HSIOLINE
AJIEMEHTHI U TPaHyJIOMETPUYECKHIl COCTAaB.

C noMo1pI0 JHOUEPIIATENIsE HPOU3BECTH OTOOP MPOOBI JOHHOH (ayHBbI;

Omnpenenuts 1o G PS xoopAMHATHI KOHIIA CTAHIIMK U 3alKcaTh B KypHaJI BpeMsl KOHIA CTAaHIUU U
KOOP/AMHATHI.

ITocaenoBarenbHOCTL 0TOOpPa MNMPo0 MOPCKOH BOAbI Ha 3arpsA3HAKIINE 3JJIEMEHTHI H
THAPOOMOHTHI U3 CTEKJISTHHON OYTHUIM M IJIACTMACCOBOI0 0aToMeTpa
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ITpousBecTr 0TOOP MPOOHI BOJIBI HA cosepkaHre HePTenpoayKToB (3 J1 HA CyMMapHOE KOJUYECTBO
U 3 J1 Ha UHIUBHULyaJIbHBIE (POPMBI).

[TpousBect 0TOOP MPoOBI BoABI HA aerepreHTh .25 11, Ha Metamiel 0.5 71, Ha XJIOPOPTraHUYECKUE
necTuIuab! 4 11, Ha ¢peHomnst 0.25 1.

[TpousBectr 0TOOP MPOOBI BOABI Ha (hUTOIIAHKTOH 1.5 11 (Ha (UTOMIAHKTOH Tpoba oTOMpaeTcs
TOJIBKO M3 IJIacTMaccoBoro 6aromerpa Huckuna).

ITocaenoBaTesbHOCTH 0TOOPa MPOO MOPCKOM BOJABLI HA XUMHYECKHE

3JIeMEeHThI U3 DaToMeTpa

[TpousBectr 0TOOp MPOOBI BOJBI HA COJIEPKAHKUE PACTBOPEHHOTO Kuciopoaa 200 mi;

[Ipy Hanmumm 3amaxa CepoBOJOPOaAa MPOU3BECTH OTOOP mMpoOwl Boabl (100 Mi) Ha comepkaHue
CepOBOAOPOAA;

[TpousBectr oT60p TIPoOKI BoibI (100 MiT) Ha onpeeneHre Bo1opogHOTo TokazaTesns pH ;

OTtobpatb npoOsl Boabl Ha conepxanue: pocdaroB 100 mi, kpemuus 100 mia, autpuroB 100 mu,
HutpaToB 100 mir, aMmMoHuiHOTO a30Ta 60 MJ1, 00IIeTO ¥ OpraHudeckoro azora 60 mi, odmiero dpochopa
60 mi;

OTtobpath poOy Bosbl HA cojeHOCTh 300 Mt

IMocaenoBaTebHOCTH 0TOOPA NMPO0O TOHHBIX 0CAIKOB HA 3arPSA3HAIONINE

3JIeMEeHTHI U TPAHYJIOMETPUYECKHUI COCTaB

OTtobpath poOy rpyHTa Ha coaepkanne MmetaioB 100 rp.;

OTtob6path poOy rpyHTa Ha cCoAepkKaHUE HE(PTEIPOIYKTOB U XJIOPOpraHuYecknx mecturuaos 100
rp.;

OTto0path mpoOy IpyHTA HA aHAIKM3 TPaHYIOMETpHIecKoro cocrana (.5 Kr.

[IpoTepeTs BHYTPEHHIOIO MOBEPXHOCTh OaTOMeTpa BaTHBIM TAaMIIOHOM, CMOYEHHBIM ATHJIOBBIM
CIIHPTOM.

[Tocne orGopa mpod MOPCKO# BOJBI (MEepes] KKIOH CTaHIMEH) BCE OATOMETPHI MIPOMBITh YHUCTOMN
IIPECHOU BOJIOM.

[To 3aBepmienno padboT (HE peke OJTHOTO pas3a B CyTKH) Bce OATOMETPBI TPOMBITh YUCTOM MPECHOM
BOJIOH M MPOTEPETH ITUIIOBBIM CITHPTOM.

XpaHuTh 0aTOMETPHI B 3aKPHITOM BHUJIE B CICIUAIBHONW 0aTOMETPHUYECKOW CTOMKE WIJIM B YHCTOM
SIUKE.

[ToaroroBka cTekIssHHOM OyThUIN U1 0TOOpa MPOO MOPCKOM BOJBI HA 3arpsA3HSIONINE AIEMEHTHI

TiaTenbHO IPOMBITH OYTHLUTbL B MBUTLHOM BOJIE;

MHOTroKpaTHO MPOMBITh YUCTOM MPECHOU BOJIOK;

OnonocHyTh OyTBUIb YETBIPEXXJIOPHUCTHIM YTIIEPOJOM U TIIATEIBHO TPOTEPETh HAPYKHYIO
MOBEPXHOCTh OYTBUIM M OIUIETKY TaMIIOHOM, CMOYEHHBIM YETBIPEXXJOPUCTHIM YIJIEPOJOM (TaMIIOH
JiepKaTh MAHIIETOM HJIU CIICIHATBLHBIM 35KUMOM, n30eras monaganus yriaepoaa Ha KOXY pyK).

[Tocne oT6opa mpoO OYTHUTH TPOMBITH YHCTON MTPECHOM BOJIOM.

ITo 3aBepuieHHio paboT (HE pexe OJHOrO pa3a B CYTKH) OYTbUIb OIOJIOCHYTb, @ BHEILIHIOIO
MOBEPXHOCTb MPOTEPETH YETHIPEXXJIOPUCTHIM YTIEPOAOM;

[Tocne BeICYIIMBaHMS, OyTHUTH 3aKPBITH IPOOKOM U XPaHUTh B UNCTOM SIIITUKE.

[ToaroroBka mHOYEpMaTesneit kK 0OTOOPY Mpod rpyHTa

TpocoBast ocHacTka JHOYEpIATENs JOMKHA OBITh U3 HEPKABEIOMIETO MIIM OIMHKOBAHHOTO TpOCa U
HE COJIepKaTh CMa3bIBAIOIINX BEIIECTB U3 NMPOJIYKTOB MEPepabOTKU HEPTH.

[TpoBepuTh UCTIPABHOCTH U PabOTOCIIOCOOHOCTD BCEX Y3JIOB JHOUYEpHATEIIS.

8.5 Omoop npood 0onHbIX OMN0OICEHUI C NOMOULIO OHOUEpnameIell

JHouepnarens «Okean — 0.25»

[lepen HawamoM 3a00pPTHBIX pabOT HEOOXOAMMO TPOBEPUTH TEXHHUYECKOE COCTOSTHUE
naouepnarens. [Ipu aTom obpamiaercs BHUMaHKUE Ha CIEeTyIOIIUE TO3UIUH:

— OCHAacTKa (TPOCHI, POJMKH) HE JOJDKHBI OBITH TOKPBITHI CMa304HbIM MarepuaioMm. OcHacTka
J0JDKHA OBITH U3TOTOBJICHA U3 HEPIKABEIOIICH CTaIIH.
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— BHEUIHSS W BHYTPEHHSS MOBEPXHOCTH THOUYEPIIATENS] OUUIIAIOTCS OT PXKABUMHBI (C MTOMOIIBIO
METANTAYECKOM IETKH).

— B 3aKpBITOM COCTOSHUHM (IIpU MOJbEME) IHOYEpIaTeNb HE JAOJDKEH MpoIyckaThb BOAY U
OTOOpaHHBIM 0OCAZOK, NPU 3TOM HCKIIOYACTCSl BHIMBIBAHHWE OC3JKa W HE MPOUCXOAUT HApYIIECHUE
€CTECTBEHHOTO 3aJIEraHusl.

Pabota ¢ gHOUEpTHaTEeNeM B CyIOBBIX YCIOBHUSAX MPOU3BOIUTCS HA KOpME, CHAOKEHHOM JieOe Ko (C
TpocoM 12-14mm).

Hauano pa6ot (B npeiide nim Ha sKOpe) HAYMHAETCS C Pa3pelIeHUs] BAXTEHHOM CiTy»)0bl. PaboTa Ha
nebenke obecreunBaeTCst BAXTCHHBIM MaTPOCOM.

I'py30Boii Tpoc OT cymoBOM jeOEnKH 3aBECTH 4Uepe3 OJIOK CyIOBON KpaHOAJIKHM W COCIUHUTH C
MIOMOIIBIO CKOOBI ¢ OCHACTKOM JHOueprnatesns. CkoOy 3alIInHTOBATh.

CrnyckoBoif MeXaHU3M JHOYEpHaTelis 3aBECTU B KOJIbIIO, YKa3aHHOTO MEXaHU3Ma.

C momompio NebeqKu, BaxXTEHHBIM Marpoc (MO KOMAaHJE HCIIOJHUTENS) BBIIOJIHICT IOJbEM
JTHOYEpIIaTesl.

IIpousBecTy BHU3yalbHBI KOHTPOJIb IIOJIHOIO PACKpbITUA AHOouepnarens. IlosHoe packpbiTue
JHOYepIaTest 0OBIYHO MPOUCXOIUT MpH nogbeme Ha 0.5 M OT MOBEpXHOCTH MayOBl.

[Tocme TOMHOTO pACKpBITHS, IO KOMAaHAE WCIOJHUTENS, BAXTEHHBIM MAaTpPOC BBIBOJUT
JHOYEpIaTeNb 3a 00pT CyJaHA U MPOU3BOJUT CITYCK.

Crryck-moJibeM JTHOouepIaTess IPOU3BOJUTCS Ha MEPBOM CKOPOCTH Jebeaku (10 1m/cex).

[lo ocnabneHuio HATsXKEHUS Tpoca KOHTPOJIMPOBATh KacaHWe [aHoueprnarens aAHa. [Ipu sTom
MPOUCXOIUT aBTOMATHYECKOE CpadaThIBaHHE CITYCKOBOTO MEXaHU3Ma.

Cpa3y (mpu KacaHMM JHA AHOYEpIaTeleM) JaTh KOMaHAy Ha moabeM. Ilpu 3ToM mpoucxoaut
3aKpBITUE THOUYEpIATeNs U OTOOP TOHHBIX OCA/IKOB.

CkopocTh TIo/IbeMa JI0JKHA OBITh paBHOM 1M/cek (TmepBasi CKOPOCTh JIEOEIKH ).

[Tocneayromuii MoIbEM MPOU3BOIAUTH MIPU CKOPOCTU 2M/CEK (BTOpasi CKOPOCTh JeOeIKN).

Habmtonate nosiBienue AHOYepriaTelis Ha IOBEPXHOCTH MOPSI.

3aBoAMTH AHOUYEPIIATENb HAa OOPT CyIHA TOJILKO HA TIEPBOM ckopocTu jiebenku (1m/cex.).

Y CcTaHOBUTH JHOYEPIIATENb B MOAJI0H.

OTKpbITh 00€ BEpXHHE KpPBILKH JHOUYEpHATeNss U YOEIUThCS, YTO OTOOp JOHHBIX OCaJKOB
MIPOU3BE/IECH B JocTaTOUHOM 0ObeMe. [Ipu HeoOxoaumMocT 0TOOP JOHHBIX 0CAJIKOB IOBTOPUTb.

[Tocie KOHTPOJIS 1OCTaTOYHOTO 00bEMa OTOOPAHHBIX JIOHHBIX OCAJKOB, IIOCTABUTH B U3BECTHOCTh
BAaXTEHHYIO CTYK0Y O 3aBEpIICHUH padoT.

JAnouepnarensn [lerepcona

[TpoBepuTh TEXHUUECKOE COCTOSIHUE THOYEpIIaTes.

Hauano paGoT mpou3BOIUTE C pa3pemieHns] BAXTEHHOTO TIOMOIIIHUKA.

Pabora ¢ nHOUEpIaTeieM MPOU3BOAUTCS HA KOPME CyJHA HETOCPEACTBEHHO MCIIOIHUTENIEM padoT,
B 0053aHHOCTH KOTOPOTO BXOJHUT U O0CITYXHBaHUE JICOCIKH.

[IpoBecTn moabeM aHOUYEpHATENs C IOMOIIBIO CYAOBOH JeOeaku (CKOPOCTh CITyCKO-TIOJbeMa
yKa3aHHOH JieOeIKM IOCTOSIHHA U paBHA | M/cex.

[TponsBecTy BU3yaIbHBIA KOHTPOJb ITOJHOTO PACKPBITHS JHOUSPIATEIS.

BriBecTn nHOUEpnaTesnb 3a 60PT M MPOU3BECTH CITYCK HA JIHO.

[To ocnabneHnio HaTSDKEHHMS Tpoca KOHTPOJIMPOBATH KacaHWe aHodeprarens nHa. lIpu sTom
MPOUCXOIUT aBTOMATHYECKOE CpadaThIBaHHE CITYCKOBOTO MEXaHU3Ma.

[Tpn kacaHum AHA HAYaTh MOABEM JHOYEpraTens. [Ipy 3TOM MPOMCXOANUT 3aKPBITHE JTHOUEPIIATEIS
1 0TOOP JJOHHBIX OCAJIKOB.

KoHTponmpoBate nosiBIIeHHE HAa TTOBEPXHOCTH THOYEPIIATEIS.

3aBecTH ¢ MOMOILBI0 OOPTOBOM CYZ0BOM MOBOPOTHOM JIeOeIKM JHOUEpIIATeNIb Ha OOPT CyIHa

OmycTuTh U YCTaHOBUTH JTHOYEPIIATENb B TOJIOH.

OTKpbITh 00€ BEpXHHE KPBILKH JHOUYEpIATeNss U YOEIUTHCS, YTO OTOOP JOHHBIX OCAJKOB
IIPOM3BECH B I0CTAaTOYHOM OOBEME.

[Tpu HEOOX0IUMOCTH OTOOP AOHHBIX OTIIOKEHHUI TOBTOPUTD.

[Tocrne 3aBepmieHus paboOT, HOCTABUTH B N3BECTHOCTH BAXTEHHYIO CIY)XOY Cy/Ha.
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OT100p Npod TOHHBIX OTJI0KEHU I

OT6Op OCYIIECTBISETCS C MOMOIIBIO XOPOIIO OYMIEHHOTO ¥ OTMBITOTO mpoboorOopHuka. B
MIEPBOM CIIy4ae UMEETCsl BO3MOXKHOCTh quddepeHnmanuu (cTpaTuduKaim) Macchl mpoObl, BO BTOPOM
MPAKTUYECKH BCETJIa UMEIOT JIENI0 C MHTErpabHBIMU TIpobamiu. [Ipody oTbuparot dhapdopoBoii T0KKOH
WJIU TIIaTeNIeM U3 CPEeIHEH, He COMMPUKACAIONICHCs CO CTeHKaMu MTpo00oTOOpHHKA YacTH. [ myOnHa cost
orOupaemMoil mpoObl HE TOJKHA MpPeBbIMATh 3 cM. OTOOpaHHYIO Maccy TIIATEIbHO NEPEeMEIIUBAIoT,
OCBOOOXKasi 1O BO3MOXXHOCTH OT MAaKpOBKIIOYEHHH (KaMemKoB, OOJOMOYHOTO Marepuala,
BOJOPOCJICH) W TMOMEMIAIOT B HIMPOKOTOPIYIO CTEKISHHYI) EMKOCTh C TUIOTHO 3aKpbIBAOIIEHCS
Kpbikoi. [Ipn HeoOXoaMMOCTH AaIbHEHINEH KOHCEpBAIlMM U XPAHEHUs JIOMYCKAeTCs YIaKOBBIBATh
po0y B ATFOMUHUEBYIO (OIBIY, MOCIE YEro MOMEIIATh B MOTHAITUIICHOBHBIN MAKET C 3aCTEKKOM.

Onucanue 0caKoB

[IpoBoaKTCS B re0JIOTMYECKOM KypHajle CTaHJapTHOTO 00pasiia, B KOTOPbII 3aHOCSTCS CIeYIOIIHe
CBeJIeHHs 0 MecTe MpobooTOopa:

— Paiion pa6or.

— Jlarta u Bpems or6opa

— Howmep cranmmu npobooTdopa.

— Koopaunate! mecra.

— I'myObuna mecra.

— MereoycinoBus.

— Hasganue cynna.

— Howmep peiica.

— @amuIus UCTIOHUTENSL.

[Tocne 3amucu HEOOXOAMMBIX CBEACHHH O MecTe MpoOOOTOOpa, MPOU3BOIUTCS OMHMCAHUE OCAJKa.
IIpu onucanum ykasblBaercs:

— I'panynomerpuueckoe HaMMEHOBaHUE oOcajaka (aJeBpPUT, NETPUT, PAKYIIHUK, IECOK) IO
npeoOnagaromieit hpakiuy.

— Jnig aneBpUTO-TIETUTOBBIX M METUTOBBIX OCAJKOB-KOHCHUCTEHIUS (TeKydYasl, TeKy4deIIaCTUIHAS,
MSITKO- WJIM TYTOIUTACTUYHAS, TOyTBEpIasi, TBEpas).

— IBer ocanka

— MoIHOCTb U TEKCTYypa ClIoeB (OAHOPOIHAS, CIOUCTAs!, IATHUCTAsI, KOMKOBATAas).

— BrurodueHnne 00J10MOYHOTO MaTepuania.

— Hanuuue u cocraB dayHbI(KUBBIE (POPMBI,O0TMEPILHNE).

— Hanuuue Bogopocien.

— 3anax ocajika (HaJu4ue cepoBOAOPOIA).

— IlpennosoKuTenbHbI BO3PACT U TEHE3UC OTIOKEHUN.

— O0s3aTeNnbHO JENAaeTCsl PUCYHOK (TydIlle IBETHOE ()OTO) CAaMOT0O 0OCaJika, CTBOPOK MOJUIIOCKOB,
BOJIOPOCJICH M XapaKTePHBIX 0COOCHHOCTEH.

— Omnucanue ocajka MPOU3BOAUTCS TOJIBKO B CBETJIOE BPEMS CYTOK.

8.6 Omoop npo6 nosepxHocmHoz0 MUKpOC103

CpaBHuTE/IbHAS XapPaKTEPUCTHKA CEeTOYHOI0 M KANMUJLJIAPHOT0 NPO0000TOOPHUKOB

B ocHOBY ycTpolicTBa ceTku ["appera 1osioXeHo sIBJI€HHE CMauylMBaEMOCTH HEKOTOPBIX MaTepUaoB
BOJIOW. YCTPONCTBO TMpEACTABISIET OO0 MOABEIICHHYIO HAa TPOCE CETKY M3 HEP)KaBEIOUIEH CTalu C
srueiikamMu B 1MM2, BCTABICHHYIO B PAMKY M3 TOTO e Marteprana. CeTka OMyCKaeTcsl IO BOAY, 3aTeM
BBIHUMACTCS, a 3aJiep)KaBIlascs Ha HEH Bjara coOWpaercs B cocyae Ui JalibHeWIend oOpaboTKH.
IIpennonaraercs, 4ro Takas cerka 3afepxuBaeT 0,15 MM ciI0ll JKUIKOCTH C pacoJOKEHHOW Ha Hel
IIJIEHKOM MMOBEPXHOCTHO-aKTUBHBIX BellecTB. Meroz ['appeTa He mo3BOJIsSE€T KOHTPOJIUPOBATH TONILINHY
CIIOSI KMJIKOCTH, W3 KOTOPOTO MPOM3BOIUTCS OTOOP W HE MHCKIOYaeT pa30aBieHUs MpOOBI
HIUKEJIeXKAIIMMHU CIIOSIMU BOJIbL. B peanbHOCTH ToNIUHA cI0si OTOMpaeMoi mpoObl MOKET AOCTUraTh 1
MM. Kpome Toro, moabem CeTkH MpH BbICOTEe OOpTa cyaHa Oosiee 1 M MOXKET CONPOBOXIATHCS PE3KUM
MTOBBIIICHUEM KOHLEHTPAIUU ONPEEIISIEMBIX BEIIECTB 3a CUET UCIAPEHUS TOHKOIO CJI0SI BOJIBI.
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[Tpu HeoOxomauMocTH 0TOOpa MPOO ¢ ABMXKYIIETOCS MajbiM XOJOM CYIHAa MOKHO HCIIOJIb30BaTh
CETKy TpPEYTroJbHOU (OPMBI, KOTJa paMKa BBIMOTHEHA B (OpME PAaBHOCTOPOHHEIO TPEYroilbHUKA C
JUTMHOM Kaka0u cTopoHbl S0 — 60 cM.

B kanumisspHoM npo600TOOPHUKE HCIOIB3YETCs CUCTEMA 3JIEMEHTapHbIX pobooToopHuKoB (DI1),
KKl U3 KOTOPBIX MPEACTaBISET JABa MOCIEI0BAaTENbHO COCIUHEHHBIX Kanuuigpa. OIWH Kanuuisap
BBITIOJIHSIETCS. U3 CMAuMBaeMoOro BOJOM Marepuaia M B IPOLecCce SKCIUTyaTalluy 3aM0JIHIETCs] BOJAOU U3
M3Y4aeMOro CcJiosi, a BTOPOW, M3TOTOBJICHHBIM M3 MaTepuajia, HE CMayMBAaE€MOr0 BOJOM, BBIMOJIHSAET
(GYHKIUIO 3aTBOpa, MPEMATCTBYS NPOHUKHOBEHWIO BOAbl B OIl mpu momagaHuUM MOCIETHETO B
MOJIMOBEPXHOCTHBIE cjiou BOAbL. [Ipy COMPUKOCHOBEHMHU HIKHEH YacTH CMAayMBAaEeMOro Kamumuisipa C
MOPCKOM MOBEPXHOCTBIO 32 CUET KAMWJUISIPHBIX CHJI TMPOUCXOJIUT BTATMBAHUE IMMOBEPXHOCTHBIX BOJ B
OIl. Ilocne 3amosHEHHS BOJOW MEPBOTO (CMAaYMBAaEMOro) Kamwuisipa oTOop mpekpariaercs, T. K.
KanWUIApHbIE CHJIBl HE JAl0T BO3MOXHOCTH BOJAE IMPOHUKHYTH B CcMaduBaemyko dacth Ol
CyI11ecTBEHHBIM B YCTPOMCTBE SBIISIETCS BBIOOp mapameTpoB KammuisipoB B DI1. KoHcTpykums u3 nByx
KamWUSIPOB, TIEPBBI W3 KOTOPBHIX (CMauMBaeMblil), UMeeT pamuyc 1 MM WU JUIHHY 5 MM, JOaeT
BO3MOXHOCTh HCCJIEIOBaTh XMMHUYECKUH COCTaB IMOBEPXHOCTHOTO MHUKPOCIOS BOAbLI ToiamuHoM 500
MKM M MeHee. MHOTOCJIOWHAs MUIACTUHA, MPOHHU3bIBAEMAas KAMWUIIPOM C HalW4ueM THIpo(oOHOTro
y4dacTka, MpeloTBpalaeT ruApaBIndeckuil mpo0Ooil kanwuisipa npu ordope mpoOsl U MonagaHue BOAbI B
KaImUJUTSIp TIPH 3aIIeCKe BOJIH.

IHoaroroBka npo600TOOPHNKOB K padore

HoBpiii mpo600TOOpHUK TIIATENBHO MPOTHPAIOT OT CMa3Kd METWUJICHXJIOPUAOM WU JIPYTUM
pacTBOpPUTENIEM, HE COAEpPXKAIIUM YIJIEBOJOPOAHBIX KOMIIOHEHTOB, IIOCJIE€ YEro IpPOMBIBAIOT
JTUCTUJUTMPOBAHHON BOMIOH . JIJIsT KOHTPOJISI YUCTOTHI MPOOOOTOOPHUK MOTPYKAIOT B €MKOCTh C YHUCTOM
BOJIOM Tak, KaK M MpHU O0TOOpE MpoObl, a COOpaHHYIO BOJY aHAJIM3UPYIOT HA COJEP’KAHHE BO3MOKHBIX
npumeceid. [Ipolieypy mOBTOPSIIOT A0 YCTaHOBJIEHHS IIOJTHOTO OTCYTCTBUS YITIEBOAOPOIHBIX MpUMecei
B otOupaemoii u3 [IMC Bozme. AHamoru4yHbIM 00pa3oM MPOMBIBAIOT MPOOOOTOOPHUK Mocie oTOopa
KaK70i mpoObl. XpaHUTh YUCTBIH MPOOOOTOOPHUK CIEAYEeT B YEXJ€ C BHYTPEHHUM IOKPBITHEM U3
ATIOMUHUEBONH (ONBIM WJIM JpYyroro Marepuana, HCKIIOYAIOMIETO 3arps3HEHHE OpraHuYeCKUMHU
COETMHEHUSIMHU.

OT160p npod cerkoii I'appera

PaboTa BEIMOTHSAETCS B PE3UHOBBIX TIEpUYaTKaX.

Hcnonb30BaHne CETOYHOrO MpPOOOOTOOpHHMKA BO3MOXKHO TOJBKO B INTHUJIEBBIX YCIOBUAX. [lms
oTOopa MpoOBl YHUCTYIO U CYXYIO CETKY, MOJBEIICHHYIO Ha TPOCE W3 CHHTETUYECKOI0 Marepuasa, B
TOPU30HTAJILHOM TIOJIO’KEHUU OMYCKAIOT 32 OOPT B HOCOBOM YaCTH CyZHA, MOTPYKaIOT €€ Ha TI1yOuHy B
HECKOJIBKO CM TPUOJIM3UTENHHO HA 5 CEKYHJ, MOCie 4ero ObICTpo mogHuMaroT. OtobpaHHyI0 TpoOy
coOMparoT B CTEKISIHHYIO CKIISIHKY 4Yepe3 BOPOHKY ¢ JIFoOoro yria cetku B TeueHue 50-60 cexyH.
OGBeM mpobsI 06bIaHO cocTasmseT 50 -100 cM® B 3aBHCHMOCTH OT OKHIAEMOTO YPOBHS COIEP/KAHHS
HY. Jlna coopa He0OXOAUMOTO KOJTMYECTBA MPOOBI CETKY OMYCKAIOT HECKOJIBKO pa3.

OT1060p Npod KaNUIAPHBIM POOOOTOOPHUKOM.

PaboTa BbINONHSAETCS B pEe3WHOBBIX Mepuarkax. llepen HayamoMm paboOThl C yCTPOHCTBa CHUMAIOT
3AIIUTHYIO KPBIIIKY M W3 KOpmyca BBITacKUBalOT cobuparomyro [IMC mmactuny. [lmactuny c
KamWUSIpaMd, TOJBEIICHHYI0O Ha TPOCe W3 CHHTETHYECKOro MaTepuasna, OIMyCKalT 3a O0opT u
aKKypaTHO, 0e3 ynapa KJIaayT Ha BOJHYIO IOBEPXHOCTh TaK, YTOOBI BOJAa CHH3Y HE MpoOHWBaia
KamWUTIPbl HACKBO3b U He Opbi3rana (poHTaHUYMKAMH HaJ MJIACTHHOW. 3aTeM IUTACTHUHY MOJAHUMAIOT U
Cpa3y MOBOpAaYMBAIOT Ha peOpo ISl TOro, YTOOBI BCS JIMILIHASA BOJA CTEeKiIa. BCTaBisAOT MIIacTUHY IO
HaNpaBJSIOIUM B KOpITyC pobooTOopHuKa. [Ipu momomm crnennanbHOTro MpHUCIOCOOIeHUS BO3LYXOM
MPOJYBAIOT BCE KaMWUISApbl. Bo3ayx, HE3aBUCMMO OT MCTOYHHMKA, 00S3aTElIbHO MPOITYCKAeTCs uepe3
CTeKJI0BOJOKOHHBIN GpuibTp GF/F.

OtobOpanHyt0 mpoOy W3 MOA0OHA MPOOOOTOOPHUKA Yepe3 CIEeNUATLHOE OTBEPCTHE COOMPAIOT B
CTEKJIIHHYIO OaHKY Yepe3 BOPOHKY.

[Tepen otGopoM KaxkaoW mpoOBl IUIACTHHY I OTOOpa Mpod W TOMI0H MTPOOOOTOOpHMKA
MIPOMBIBAIOT IUCTHIUIMPOBAHHON BOJIOM M MPOJYBAIOT BO3AYXOM IO METOJUKE 0TOOPA MPOOHI.
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PeakTuBBI H 000py10BaHueE /IS KOHCEPBAIUM M epBUYHOKH 00padoTku npod IIMC

Jlnst koHCepBaMu W mepBUYHON 00paboTku mpod [IMC mpuMEHSIOT Clenylome PeaKkTUBBl U
obopynoBaHue:

— yraepon yerbipexxsiopucteiii, I'OCT 20288;

— MelIajka 3JIeKTpOMEXaHWYecKas, COCTaBIIEHHAsh W3 DJJICKTPOMOTOpA M CTEKISHHOW WM
METaUINYECKON MEIIAJIKH C JIONACTSIMHU WA

— MeIIajKka MarHuTHas, Harpumep, MM-5 — TV 25-11-834 ¢ nmepemMenmBarommumM CTEPKHEM;

— Boponku xumudeckue 'OCT 25336;

— BOPOHKH JIENIUTENIbHBIE BMECTUMOCTBIO 50-100 oM’ ¢ nputepthiMu ipodkamu 'OCT 25336;

— CKJISIHKM WM OaHKU CTEKJISHHBbIE C BUHTOBBIM TOPJIOM, C MPOKJIAIKON M KPBIIIKOH WA C
MPUTEPTON MTPOOKOM JIJIsT XpaHEHHUsS IKCTPAKTOB BMECTUMOCTHIO 50-250 em® TY 6-19-6-70.

KoncepBauus u nepudHas noaroroska npoo IIMC

Koncepparuo npoObl IpoBOIAT 100aBICHUEM B HEE YETHIPEXXJIOPUCTOTO YIIepoia B KOJHMUECTBE,
HeoOXonuMOM JUIsl  mocienymoomed skcrpakuuu. OaHako Juis  [peloTBpallleHUs MpodiieM ¢
TPAHCHOPTHPOBKOW OONBIINX CTEKISIHHBIX OyTbUIEH 11€1ec000pa3HO  BBINOJIHUTH TEPBUYHYIO
MpoOOMOATOTOBKY Cpa3y Mmocie oToopa.

[lepBuuHyto ToAroToBKY (9KcTpakuuto HY) mpoBomar 0e3 mpeaBapUTENbHOW KOHCEpBAIUH.
DKCTpaKLMIO BBIMOJHSIOT B JIEIUTEIbHOW BOPOHKE PYYHBIM BCTpSIXMBaHHEM, B KoyOe WM OaHKe
AJIEKTPOMEXAaHUYECKUM JHOO0 MarHuTHBIM nepememuBanueM. OO0bem npod Boasl — 2...5 1,
COOTHOIIIEHUE «pacTtBoputenb: Boaa» oT 1:80 mo 1:200. Bo Bcex Tpex BapuaHTax SKCTPAKIIMHU
HE00X0AUMO 100UBATHCS, YTOOBI SKCTpAreHT 00pa30BhIBAI IMYJIBCHIO C BOJIOM MPAKTUYECKH IO BCEMY
o0beMy oOpabaTeiBaeMoil IpoOkl. Bpemst axcTpakumu — 15 muayT. Ecnim 06paboTke moaiexuT npoda
BOJIbI, IO 00BEMY MPEBBIIAIOIIAS eMKOCTh 3KCTPAKTOPA, TO MPOLIECC MPOBOIAT MTOITAITHO C ATMKBOTAMH
poOsl. [Ipu 5TOM MOKHO HCTIOIB30BaTh OJIHY U TY )K€ MOPLMIO IKCTPAreHTa-IKCTPaKTa C 100aBlIeHUEM
Ha KaxaoM nocienyromem stane 20% cBexero pactBoputens. KoHeuHbIli 00beM 3KCTpakTa JOJKEH
cocraBisth 10 — 25 e’ u MPUMEPHO B 3 pasza MpeBOCXOAUTH €EMKOCTh KIOBETHI. [Ipu BbIOOpE 0OBEeMa
poObI PYKOBOJACTBYIOTCSI T€M, UYTO OXKMJaeMas KOHIEHTpauus He(TENPOIyKTOB B AKCTPAKTE JOJDKHA
OnITh BrImIe 0,002 Mr/cme.

[To oxOHYaHMM HKCTPAKLUUU PacTBOp ocTaBisAtoT Ha 0,5 — 3 yaca g0 paszzmenenus ¢asz, Mocie 4ero
BEpXHUN BOJIHBIN CJIOW JEKAaHTUPYIOT W OTOpachiBarOT. HWKHUI OpraHUYECKHUW CIIOH ¢ HEKOTOPHIM
KOJINYECTBOM BOJIbI, €CITU AAJbHEUIIHNIA aHanu3 OyJeT MPOBOAUTHCS Ha Oepery, CIMBAIOT B CKIISTHKY JUIS
XpaHEHUs IKCTPAKTOB.

8.7 /lononnumensvusvie 3ameuanusn no omoopy npoo.

PaGota BbINOIHAETCS B pE3UHOBBIX MepyaTKax.

Ot6op mpoO mnpoBOAMTCS Ha CTeKIOBONOKOHHBIE GuibTpel GF/F, obecneunBaromme coop
a’pO30JIbHBIX YACTHI] C JUHEUHBIMU pazMepaMu OoT 0,6 MKM, ¢ TOMOIIBIO YCTPOKCTBA, TO3BOJISIIOIIETO
MpoBOANTH 0TOOp TpoO Ha 3 ¢unbTpa omHOBpeMeHHO. [loOymurenem pacxona BO3IyXa SIBISETCS
neiiecoc (mampumep, “Karcher” NT 351 ECO) ¢ MakcHMalbHBIM PacxoioM Bo3ayxa 78 Me/cexk.
KoHTponp pacxoma Bo3ayxa OCYIIECTBISETCS C IMOMOIIBI0 MeMOpaHHOro cyeruuka raza G-6. Ilpu
cpenHel ckopoctu nmpobooToopa 16,0+0,1 M>/4ac JUTHTENBHOCTD nmpo06ooTOopa cocTaBiser 3 — 7 4acoB
B 3aBUCHMOCTH OT OXHJIAaEMOT'0 COJEP)KaHUs OmpeaessieMbIX BemmecTB. OTOOp Mpou3BOIUTCS HE Jajee
10 M ot ype3a Boawl. Bo Bpemsi mpobGootOopa creayer m30eratb BHAMMOIO IOMATaHUs OpBI3T Ha
¢unpTpel. OTOOp MO0 HE TPOU3BOIUTCS B NOXKMIMBYIO moroxy. Ilpm orOope KOHTPOIHPYIOTCS
CIIeyIOIMe METeonapaMeTphl: HallpaBJII€HUE U CKOPOCTh BETpa, TEMIEPATypa, BIAXXHOCTh, JaBICHUE,
obmagynoctb. COOp HMMEHHO MOPCKOTO a’po30jsi O00ecreyuBaeTCs HENPEephIBHBIM  KOHTPOJIEM
HaIpaBJIEHUS BETPA.

PeakTuBBI U 000py0BaHMeE 1JI51 KOHCEPBAIUM U NEPBUYHOI 00padoTKN MPOO a3po3o0Jiei
Jlnst KOHCepBaIMK ¥ NEPBUYHON 00pabOTKH MpoO a’p030J1eil MPUMEHSIOT CIIEAYIOIINE PEaKTHBBI U
obopymoBaHue:
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- yraepon uetsipexxiaopuctsiil, FOCT 20288;
- CTEKJISTHHBIE TPOGHMPKH C 3aBHHUMBAIOIIMMICS KPBIIKaMu eMKocTbio 10-15 cm®— TOCT 23932,

KoHcepBanus 1 nepBu4Has NOAT0OTOBKA P00 a3po30Jiei
Jlns KoHcepBalMM IMPOOBI a3po301sl (GUIBTP C MOMOIIBI IHUHIETA MOMENAIT B CTEKISHHYIO
npooupKy, 106asustoT 5 — 10 oM’ YETBIPEXXJIOPUCTOIO YIIIEPOa U IVIOTHO 3aKPBIBAXOT KPBIIIKOM.

8.8 Xpanenue npoo

3akoHcepBUpoBaHHbIE MpoObl Boasl M [IMC MOXHO XpaHuTh B TeueHue 5 cytok. Ilocie
IIPOBEJICHUS TIPEBAPUTEIBHON ITOATOTOBKH YKCTPAKTBHI MOKHO XPaHUTh B Te4eHHE | MecsAna.

3aMOpo’KeHHBIE MPOOBI JOHHBIX OTJIOKEHUH YCTOMUYMBBEI B TEUEHHUE JUIUTEILHOTO BPEMEHU — 110 6
MECSLEB.

3aKoHCepBUPOBAaHHBIE MPOOBI a3P030JIei MOKHO XpaHHUTh B TeueHHe | Mecsia.

8.9 Tpancnopmupoeka npoo

EmKocTtu ¢ mpobaMu ymakoBBIBAIOT TaKUM 00pa3oM, 4TOObI yIIaKOBKA HE BIIHsUIA HA COCTaB MPOOBI
U HE MPUBOJMIIA K ITOTEPSIM OIpeesIeMbIX TIOKa3aTeIel Py TPaHCIIOPTUPOBAHNH, a TAKXKe 3allHiiajia
€MKOCTH OT BO3MOKHOTO BHEIIHEro 3arps3HEHUs U TOJOMKHU. [Ipu TpaHCIOPTUPOBKE EMKOCTH
pa3MeImamT BHYTPHU Taphbl (KOHTEHHEpa, siuKa, QyTispa U T.I1.), TPEMSTCTBYIONICH 3arpsS3HEHUIO U
MOBPEXJICHUIO eMKocTe ¢ mpobamu. Tapa nomkHa OBITH CKOHCTpYMpOBaHa TakK, YTOOBI
HPEISITCTBOBATh CAMOIPON3BOJIEHOMY OTKPBITHIO TIPOOOK EMKOCTEH.

3aMopokeHHbIE TPOOBI CJIEIyeT NEPEeBO3UTh B CYMKE-XOJOIWIBHUKE, 1O BO3MOXHOCTH HE
JOIyCKast UX Pa3MOPaKUBAHUS.

8.10 Tpeoosanus k opopmaenuro pezynomamos omoopa npoo

Cenenust 0 Mecte 0TOOpa Mpo0 M YCIOBUSX, ITPU KOTOPHIX OHU OBLIM OTOOPaHBI, YKa3bIBAIOT Ha
STHKETKE W MPHUKPEIUBIIOT K eMKOCTH s oTtOopa mnpoO. Jlomyckaercss KOIMPOBAaTh JaHHYIO
WH(pOpMaIIHIO TPU TOMOIIM HAHECEHHS HAa EMKOCTh ISl 0TOopa mpob mmdpa (koaa).

PesynpraTtel 0T60pa mpod 3aHOCAT B akT 00 OTOOpE, KOTOPBIH MOJKEH COAEpXkAaTh CIEIYIOUIYIO
nHpopMaIuio:

— pacmoJjoXeHWe M HauMEHOBaHHE MecTa oTOopa mpo0d C KOOpAMHATAMHU U JII0OOW Apyrou
nHpopManrei 0 MECTOHAXOXKICHUY;

— JaTy oToopa;

— MeToJ 0TOOpa;

— BpeMs 0TO0pa;

— KIMMaTUYECKHE YCIIOBUS OKPYXKAIOIICH Cpelbl Mpu 0TOOpe Mpoo;

— TeMIeparypy BoAbl IIpu 0TO0pe nMpoOs! (IpH HEOOXOAUMOCTH);

— METOJl MOJITOTOBKU K XpaHEHUIO (TIpU HEOOXOJMMOCTH);

— 1IeJb MCCIIeI0OBaHUS BOJIBI,

— JIpyrue AaHHBIC B 3aBUCUMOCTH OT IIeJIM 0TOOpa Mpoo;

— JIOJDKHOCTBH, (DaMUITHIO U TIOATIACH UCTIOTHUTEIIS.

8.11 Texnuka d6e3onacnocmu padvom

Jlnst yqacTusi B IPOM3BOACTBE O0TOOPA JOHHBIX OCAJKOB ¢ OOpTa MJIABCPEACTB JOMYCKAIOTCS JIUIIA,
MPOIICIINE HHCTPYKTaXK Ha paboueM MeCTe U MPOIIEAIINE MPAKTHKY C OTIBITHBIM CIICITHATUCTOM.

Bce paboTsl HauMHAIOTCS € pa3pelIeHHs] BAXTEHHOTO MMOMOIIIHUKA, CTAPIIETO 1O TUIABCPE/ICTBY.

[epen Havanom mpo60O0TOOPa MPOU3BOIUTCS OCMOTP OCHACTKH THOYEpHATENsl U TPY30BOTO TpOCa,
00ecreunBaIIero CIycKo-moabeMHble omnepanun. OcHacTka, Tpoca JOKHBI COOTBETCTBOBATH
0e30macHOMY MPOBEACHUIO PAOOT.
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Jluma, oOcmyxuBaromue mporecc MpoOooTOOpa MOKHBI HUMETh WHAWBUIYAIbHBIE CPEICTBA
6e3omacHOCTH (KackH, pabo4yre KOCTIOMbI, 00yBb, PYKaBHIIbI, CTPaXxOBOYHbIe Mosica). Pabouee mecTo
JOJDKHO OBITH 00€CTIEUeHO CriacaTeIbHBIM KPYTOM.

[Tpou3zBoacTBO MPOOOOTOOPA C MOMOIIBIO JHOUEPIIATENICH IPOU3BOIUTCS MPH BOJTHEHUU MOPS 10 3
O6aioB u ckopoctu Betpa 10 7-10 m/cek. Ilpu ycunenun Betpa cBoime 10M/cex (aperide) ordbop mpod
OyZIeT OCIIOKHEH M3-3a OMPOKHUAbIBaHUA AHOUYepnatesns. [Ipu mocTaHoBKe cyiHa Ha SKOpb 0TOOp Mpod
JTOHHBIX OTJIOKCHHUH C TOMOIIBIO THOUEPIIATENsI, UMEET OTPaHUYEHHSI TOJIBKO 0 COCTOSIHUIO Mops. [Ipu
3THX YCIOBHSX OTOOp MpoO MPaKTHYECKH BCErjga MPOUCXOIUT 0e3 MOBTOPHBIX CITYCKO-TIOJbEMHBIX
ornepanui.

I'nasa 9. Annapamypuutit 610K MOHUMOPUH2A COCMOAHUA OKEAHA

BBeaenue

Pazpabotka anmaparypHoro 6J10ka MOHUTOPHHTA COCTOSIHUSI OKeaHa U aTMOC(epbl 00YCIOBIEHA KaK
HEOOXOIMMOCTbIO HM3YYEHHS COCTOSIHMSI OKe€aHa, TaK U IEePBOCTENEHHOW Ba)XHOCTHIO Pa3BUTHS
IUCTAHIIMOHHBIX, TPEXIE BCEr0 CIHYTHUKOBBIX, METOJOB HCCIEIOBAaHUS OKeaHa. OTO BaXHO IS
BepUUKALMK CIYTHUKOBBIX H3MEPEHHH, T.e. BCE MapaMeTphbl OKeaHa U aTMoc(epbl, U3MepsieMble U3
KOCMOCa, HYXKJIAIOTCA B KaauOpaluy KOHTAKTHBIMU CPEJICTBAMHU H3MEpEeHUi TexX ke mapamerpoB. Ha
MPOTSHKEHUH TOCIICAHUX JIET HA MHOTHX CyJaX MPOBOJATCS KaK AMCTAHIIMOHHBIC H3MEPEHHSI TapaMeTpoB
okeaHa M arMmocdepbl, TaK U MOACIYTHUKOBBIE HKCIEPUMEHTHI. [l TMOBBIIEHUS HAYyYHOU U
HKOHOMHYECKOH 3((HEKTUBHOCTH NPOBOAMMBIX HCCIEIOBAaHUNA HeoO0Xoauma pa3paboTka KOHUENIHU
ONTUMAJILHOTO aIllapaTypHOro OJ0Ka.

Pa3BuTue NMCTAaHIMOHHBIX METOJOB MOHUTOPHHTA COCTOSHHS OKeaHa M aTrMoc(epbl OTKpBIBAET
HOBBIE BO3MOKHOCTH HEMPEPHIBHOTO HAONIONEHUS 3a W3MEHEHUSIMHU, MPOUCXOIALUIMMH B OKEaHE U
aTMocdepe, aHalIU3 KOTOPBIX TO3BOJIIET CBOEBPEMEHHO OOHApY)XMBAaTh M MPOTHO3MPOBATH OINACHBIE
SIBJICHUS U TEHJICHIIMU B PETHOHAJIBHBIX U II00AbHBIX MacIITadax ¢ IeNIbl0 UX MPEeIOTBPAIICHHS UJTH, 110
KpalHeW Mepe, CMATYEeHHS BO3MOXKHBIX ITOCIICICTBUM.

Ecnu roBoputs 0 riao0anbHbIX polseMax, To Haubosee BakHas U3 HUX — 3TO U3MEHEHHUE KIMMara, B
YaCTHOCTH, TJ00abHOE MOTEIJICHNUE, M, COOTBETCTBEHHO, TMOBBIIICHHE YPOBHS MOpEl M OKEaHOB H3-3a
TasHUS JBIOB. 3a IPOLIEANIEe CTOJIETUE CpeaHss riobanbHas Temmeparypa Bospocia Ha 0.6°C, u
YPOBEHb OK€aHa MOCTENEHHO NOJHUMaeTCst. Bo3MOKHO, 0JTHAKO, YTO HAUOOJIBIIYIO YTPO3Y MPEACTABISIET
HE BO3pacTaHWe TEMIEpPaTypbl U TOBBIINICHUE YPOBHSA OKEaHa, a HEPaBHOMEPHOCTh MPOUCXOASIINX
M3MEHEHHH, B pe3yJbTaTe 4Yero MOXKET MIPOU30MTH NiepepacipeiesieHHe Teria U 0CaJKOB Ha TIOBEPXHOCTH
3eMuIH.

He menee BakHOE 3HaYEHHE MMEET KOHTPOJIb M NMPOTHO3 OTHOCUTEIHHO KOPOTKUX MEXKIOJIOBBIX H
CE30HHBIX M3MEHEHWH, HauboJee SAPKUN MPUMEP KOTOPBIX — siBJIIeHHE Dib-HuHBO, CBsA3aHHOE ¢ OoJee
rnobanproi FOxnoit Ocrmsiiuedt (EINino/SouthernOscillation — ENSO). Dto siBienue omnpenenser
MOTO/IHBIE M3MEHEHMsI Ha BCEM 3€MHOM Ilape, B YAaCTHOCTH, TaKHe KaTacTpo(UyecKue SBICHUS Kak
HABOJHEHUS U 3aCYyXH.

Knumatuueckre HM3MEHEHHsI ONPENENSIIOTCS H3MEHEHHSIMH KOJMYECTBA COJIHEYHOIO H3IydeHUs,
HarpeBaroIero MOBEPXHOCTh 3eMIIH, U OalaHCOM MEXAY MPUXOIAIINM KOPOTKOBOJIHOBBIM COJTHEYHBIM
U3IIyYEHUEM U YXOISAIIMM JJIUHHOBOJHOBBIM. PajguanuoHHblii OanaHC CYIIECTBEHHO 3aBUCUT OT
KOJIMYECTBEHHOT'O pachpeesieHus 00JavyHOCTH U a’po30is B aTMocdepe. DTH (HaKTOphl B HACTOSILEE
BpEMSI TIOCTOSTHHO KOHTPOJHMPYIOTCSI HECKOJbKHUMM CITyTHHKOBBIMU JaT4MKaMH. B 4HCIO MOCTOSHHO
OLICHUBAEMbIX 110 CIYTHUKOBBIM JaHHBIM I1apaMETPOB OKeaHa BXOAAT TeMIepaTypa IOBEPXHOCTH
OKeaHa, CKOpPOCTh U HalpaBJeHHE BETpa, TOrmorpadus MOBEpXHOCTH OKeaHa, 3HaHHWE KOTOPOI MO3BOJISIET
pacCcYUTHIBATh OKEAHCKHUE TCUCHHS.

OrpomubIil 00BeM HHGOpMAIMK 00 OKeaHe W aTMoc(epe MaroT CITYTHUKOBBIC CKAaHEPHI IBETA, IO
JaHHBIM KOTOPBIX PACCUUTHIBAIOTCS TaKHE BaXKHbIE XapaKTEPUCTHKH, KaK KOHIICHTpaLus XJIopopuia u
MepBUYHAsA MPOIYKIMS, COAEpKaHHE aTMOC(epHOro a’po30is U MapamMeTphl O0JAKOB, ONTHUYECKHE
XapaKTEepUCTHKH BOJbI, B YACTHOCTH, TIIOKa3aTeJM TIOTJIOMEHUS W pAcCesHus, ONpeAesIonne
pacnpoCcTpaHEHHE COJHEYHOTO M3IYYEHHs B BOJHOM TOJIIE M anbOeo OKeaHa, XapaKTepU3yIoILIue
cojiep)KaHuEe B BOJE B3BEUICHHBIX YAacTUI[ U OKPALICHHOTO OPTaHMYECKOTO BEIIECTBA U SBJISIOIIMECS
BaYXKHBIMHU MapaMeTpamMu OMOT€03KOJIOTUYECKOTO MOHUTOPHHTA.
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[TonHOLEHHBIT MOHUTOPUHI COCTOSIHMS MHpPOBOr0 OKe€aHa M MPOLIECCOB, MPOUCXOASLIMX B €r0
BEPXHEM CII0€ M aTMoc]epe, HEBO3ZMOKEH 0e3 MCIOIb30BAHUS CITYTHUKOBBIX U3MEPEHUH, TO3BOJISIONINX
OCYILIECTBIISTH JOJTOBPEMEHHBIE KBa3HMHENPEPbIBHbIE HAOIIOEHUS, OXBATHIBAIOIINE BECh 3€MHOW Iap.
OnHaKko CHYTHHKOBBIE JAaTYMKH H3MEPSAIOT KOCBEHHBIE XapaKTEPUCTUKU — pa3JIM4HbIe MapameTphbl
ANEKTPOMArHUTHOTO M3JIY4YE€HHsI, BOCXOJSIIETO OT IMOBEPXHOCTH 3eMiIM WU OT arMmocdepbl. UToObI
U3BJICYh M3 ATHX XapPaKTEPUCTHK HHPOpPMALHMI0 O (PU3MUYECKHX MapaMeTpax OKeaHa M aTMocdepsl,
UCIOJIb3YIOTCSl CIELMATIBHBIE AJTOPUTMBI, KOTOpble TPEOYIOT TOMOJHEHMsS U Bepu(UKAIUMU JaHHBIMHU
HATYpHbIX u3MepeHuil. Hawmbonee s¢¢exTuBHas cucTeMa MOHHTOPUHIa OCHOBaHa Ha  COYETAHUU
CIYTHUKOBBIX W JPYIMX BHJOB H3MepeHHid. B Hacrosiee Bpemsi yKe CYIIETCBYET Trio00aibHas
MHTETPUPOBAaHHAsl CHUCTEMa, KOTOpas BKJIIOYACT M CBOOOJHO TIUIaBalomue Oyd sl HENpepbIBHOTO
MOHHUTOPHHIa TEMIEPATYPbl U COJIEHOCTH BEPXHEH ABYXKHUJIOMETPOBOM TOJNIIU OKeaHa, M AATYUKU IS
U3MEpEHUsl TNPWIMBOB, 3aAKOpPEHHBIE OyH, ApUPTEpHbIE KOMIUIEKCH, U CYIOBBIC alllapaTypHbIE
komruiekchl (Puc.9.1). CymoBble uM3MEpeHHs 3aHUMAIOT BaXXHOE MECTO B JTOM CHCTEME, IMO3TOMY
pa3paboTke KopaOenbHOH anmapaTypsl, 00ecreunBaroIIeld HEOOX0UMYI0 TOYHOCTh M HHPOPMATHBHOCTH,
yaensiercs: 00blI0oe BHUMAaHUE.

B PykoBoacTBe mpeacTaBieHa KOHIEMIHMS CYIOBOIO alMapaTypHOrO KOMIUIEKCA Hay4YHO-
UCCIIEIOBATENbCKOTO Cy/AHAa JUIsi OOeCHeueHUs H3MEpEHHUs BAXKHEHIIMX XapaKTepUCTHK OKeaHa H
arMocdepsl. PaccMarpuBaroTcsi BOSMOXKHOCTH, TEXHUYECKHE TPEOOBAHUS U COCTAB almapaTrypHoro 0yioka
JUIE MOHMTOpPHMHIA MapaMeTpoB OKeaHa U aTMoc(ephl, TaKMX Kak 00JauHOCTb, a3p030Jib, TEMIIepaTypa
MOBEPXHOCTH OKEaHa, CKOPOCTh U HalpaBJIEHUE BETPA, YPOBEHb MOPCKOM MOBEPXHOCTH U JP.
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Puc.9.1 'mobGanbHast MHTErpUpPOBaHHAs CUCTEMa HAOIIIOAEHUH B OKeaHe

® CBO0OJHO IUIaBAIOIIKE OyH JUIS HENPEPHIBHOIO MOHUTOPUHIA TEMIIEPATYPhl M COJICHOCTH BepxHero 2-kM ciosi okeana (ARGO); A n3MmepeHue NpUIMBOB; @ 3asKOPEHHbIC
Oyn; — npudTepHBIE KOMILIEKCHI; CYZOBBIE U3MEPEHUSL.
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9.1 Kouuenuuﬂ KOMRJIEKCHBIX OKEAHOI02UYECKUX UCC/IC006AHUIL

KomMriekcHbple 0KeaHOJIOTHYECKUE UCCIIEIOBAHMS BKIIIOYAIOT B ce0sl MOJIydYeHHe penpe3eHTaTUBHON
nH(OpPMALIUKA O Pa3TUYHBIX MPHUPOAHBIX SBICHUSAX Ha Mope. [lpw mpoBeneHWH SKCIEPUMEHTATHHBIX
CYIIOBBIX HCCJIEIOBaHMK B MUpOBOM OKeaHe HaumOoyiee 3HAYUMOHN sBisIeTCs HWHQOpManus o
THJIPOMETEOpOSIOTHUECKUX (akTopax. B Hacrosiiee BpeMss MOHHUTOPHHI THAPOMETEOPOJIOTHYECKOM
nH(pOpMaLIUK Ha HAYYHO-HUCCIIEI0OBATENIbCKUX Cy/1aX OCYIIECTBISETCS C TOMOIIbIO CIYTHUKOBBIX CHCTEM,
30H/IMPYIOMIUX U OYKCHPYEMBIX KOMIUIEKCOB, a TaK)Ke aBTOHOMHBIX OKE€aHOTpaUUeCKUX CTAHIUN MU
oOcepBaropuii, CHaOKEHHBIX amNmaparypol pPETPaHCISAUHA JaHHBIX OT CPEJACTB HM3MEpEHUs Ha OopT
CyJHa.

B pesynbrare Ha OOpTy HAy4YHO-HCCIIEOBATEIHCKOIO OKEAHOTPA(PHUUECKOro CyqHa MOJIy4yaroT
3HAYUTENbHBIN 00beM H3MepeHHON HH(opMaruu. OTEUYeCTBEHHbIM M 3apyOeKHBIA OMBIT MOKA3bIBACT,
yTo Hambonee 3¢@dekTHBHO padoTa IO MPOBEACHHUIO HATYPHBIX OJKCIIEPUMEHTOB 110 H3YUYEHUIO
($U3NYECKUX MPOIECCOB, MPOUCXOIAIMIMX B MHPOBOM OKeaHe, BBIMOJHIETCS Korja Ha OOpTy Takoro
CyIHa MMEIOTCS B pealbHOM MaciuTabe BpPEMEHU pe3yJbTaThl COOCTBEHHBIX CYAOBBIX, OYWKOBBIX H
JMCTAHIIMOHHBIX CITYTHUKOBBIX HaOJIOACHUI. DTH JaHHBIE BKIIOYAIOT WH(POPMAIMIO O CIETYIOUINX
THIPOMETEOPOJIOTUYECKUX TTapaMeTpax:

® CKOPOCTH U HalpaBJICHUH BETPA,
aTMOC(epHOM JaBICHHUH,

TEMIIepaType 1 BIAXKHOCTH BO3yXa,

BBICOTE U KapTUHE 00JIauHOCTH,
METEOPOJIOTUYECKON JaIbHOCTH BUIUMOCTH,
CKOpPOCTH M HalpaBJICHUS TCUCHHIA,
MOBEPXHOCTHOM BOJTHEHHH,

TEMIEPATYPE U COJICHOCTHU BOJIBI.

[locneanue naHHble KpaliHEe HEOOXOAMMBI Ui OLIEHKH M3MEHYMBOCTU BOJ MOPSI M XapaKTEPUCTHK
BOJHBIX MacC, BHyTPEHHUX BOJIH, BBISBICHUS TIIyOWH 3ajieraHus MUKHOKIWHA M IPYTHX OCOOCHHOCTEH
cTpatuduKaIu.

9.2 Cyoosvie memoovl u mexnonozuu usmepenus 2udpoguzuiecKux
Xapakmepucmuk oKeana

Cpenu CyIOBBIX METOJIOB CJIEAYET BBIICIHTH 30HIUPOBAHUE C OOpTa CyJHA, METOI OYyKCHpyeMOi
M3MEPUTENIBHOM KOChI, METOJI CBOOOIHOTO MOTPYKEHUS OTPHIBHBIX M3MEPUTEIBHBIX YCTPONWCTB Pa3oBOro
HedcTBUsI, OYKCHPOBKA HM3MEPUTEIBHOIO YCTPOICTBA, aKyCTHYECKOE 30HIHMPOBaHUE ¢ Oopra cyqHa.
PaccMOTpuM CyIIHOCTD EPEUHUCICHHBIX METOI0B OoJiee MoIPOOHO.

3onaupoBaHue ¢ 60pTa cyaHa.

MeTton 3akirodaeTcs B TOTPYKEHHH ¢ Oopra CyaHa Ha TPOCEe H3MEPUTEIHHOTO YCTPOHCTBA,
o0yasarolero oTpulaTeNnbHON MIaBydecThlo. B mporecce ABMkeHUs mpubopa B BEPTUKAIBHOM TOJIIIIE
BOJIbI JATYMKHU MPUOOPa MPOU3BOIAT U3MEPEHHUS, PE3YJIbTAaThl KOTOPHIX, 3alUCHIBAIOTCS BO BCTPOCHHYIO
namsTh WIK NEepealoTcs Mo KaHaldaM CBA3M B pealbHOM MaciuTabe BpeMeHH Ha OOPTOBOIl perucrparop
JaHHBIX. MGTO,Z[ MO3BOJIACT OTCIICKUBATL UBMCHUYMBOCTH TCMIICPATYPhI BOJLI, €€ 3JICKTPOIIPOBOAHOCTHU U
JaBJICHUS Ha MIyOMHE, a Tak)Ke ONMpPENeNsITh Psii AOMOJHUTENbHBIX MapaMeTPOB, TAKUX KaK MYTHOCTb,
KOHICHTpalug KUCjiopoaa, BSJIMYnHa pH " JPpYyruc B 3aBUCUMOCTHU OT CHGL[I/I(bI/IKaI_[I/II/I JaTYUKOB.

BaxxHoi1 0cOOEHHOCTBIO 3TOT0 METOJIa SBJISETCS BO3MOXKHOCTb €r0 MPUMEHEHUSI KaK C 3asIKOPEHHBIX
CYIIOB, HaxOoIAIIMXCA B Apeide, Tak U ¢ Cy/IHa, ABIKYIIETOCS ¢ HEOOIBIION CKOPOCTHIO (110 5 Y3ITIOB).

MeToa OykcupyemMoil H3MepHUTEeIbLHOH KOCHI

[Ipn peanmzamuu MeToAa W3MEPEHHUS TMPOBOIATCS C TOMOIIBID  OyKCHpyeMOil  KOCHI,
MIPEACTABIISIONIEH COOOW THPJSHIY OJHOTHUITHBIX TOUYEYHBIX HM3MEPHUTENICH TapaMeTpoB OKeaHa. OTH
HU3MCPUTCIIN YCTAHABJIMBAKOTCA HAa OMPCACIICHHBIX TOPU30HTAX, 4 PC3YJIbTAThI I/ISMepeHI/Iﬁ HCCIICAYCMBIX
rUAPOGU3NYCCKUX TapaMeTpOB TMOCTYHNalOT B pEaJlbHOM Macimitabe BpeMeHH Ha OOpToBOE

224



pEeruCTpUpYIOIee YCTPOHCTBO IO COEAMHUTENBbHOMY Kabenb-Tpocy. HemocraTkom Merona siBIseTcs
CYLIECTBEHHAs] AUCKPETHOCTh U3MEPEHHUsI, MPUBOASAIIAS K HEOOXOAMMOCTH MHTEPIIONSIUU TTOTYYEHHBIX
JTaHHBIX. MeTo NO3BOJISIET PErMCTPUPOBATH TEMIEPATypy M 3JIEKTPOINPOBOAHOCTH BOJIBI, a TaKXKe
MoJIy4aTh HHGOPMAIMIO O XapaKTePUCTUKAaX BHYTPEHHHUX BOJIH HA X0y CYy/HA.

MeToa cBOOOIHOI0 MOTPY:KeHUS OTPHIBHBIX H3MEPHUTEJIbHBIX YCTPOHCTB

pa30Boro aeiicTBus

Metoa aHalnOrMyeH KOHTAaKTHOMY 30HIMPOBAHMIO ¢ OOpTa cynHa, HO meperada WHPoOpMalud Ha
OOpPTOBOM PETrHCTPATOp MAHHBIX OCYIIECTBISACTCS TOJBKO TPHU ITOMOIIU COSIUHUTEIHLHOTO Kabels.
HaubGonee pacmpocTpaHeHO U3MEpeHHE MOJAOOHBIM 00pa3oM BEPTHKAIBHOTO  pPaCIpeeICHHUS
Temrepatypsl. [Ipu TOCTHKEHUN MaKCUMAaIbHON TTYOMHBI 30HIUPOBAHUS MO IEHCTBUEM COOCTBEHHOTO
BECa TepMO3OHI[ OTpBIBaeTCSI OT COCAUHHUTCIIBHOI'O KaGGHH. MGTOI[ IIO3BOJISAICT HOJIy‘-IaTB OHepaTI/IBHyIO
WH(pOpMAIIHIO O pacpeie]ICHUN TEMITEPaTyphl, a TAK)KE 0 XapaKTEePUCTUKAX TEPMOKINHA B OKEaHE.

BykcupoBKa H3MepPHUTENBHOIO0 YCTPOHCTBA

W3mepurenbHoOe yCTpoicTBO OYKCHPYETCsl CyJTHOM B IOBEPXHOCTHOM CJIOE€ OKE€aHa U MEePHOAMYECKI
3aryyOIsieTcst 10 3a1aHHOTO TOPU30HTA ITYTEM BBITPABIMBAHUS Kabenb-Tpoca, TMO0 N3MEHEHHS CKOPOCTH
cyaHa. Meron mo3BOJISIET PETUCTPUPOBATh TEMIIEPATYPY, dJIEKTPONPOBOJHOCTD U PSI JOIIOJHUTEIBHBIX
napamMeTpoB (MYTHOCTh, KOHLEHTPAIMIO KHCIOpOJa, BeMWYMHY PH ¥ Ipyrue) BOABI BEPXHETO CIOS
OK€aHa, B 3aBUCHUMOCTHU OT T'OPU30HTA 3ari1yOsIeHusl.

AKycTHYeCKOe 30HIMPOBaHue ¢ OopTa cyaHa.

JUia  peanuzaluy  3TOr0  METOAA HCIIOJB3YeTCs CHElMalbHas —anmnaparypa, Ie€Hepupyrouas
AKyCTHYECKMM 3OHAMPYIOIIMHA HMMOYJbC C 3aJaHHBIMH  XapakTepUCTHUKaMHU. OTpakeHHBIM OT
HEOJHOPOAHOCTE BOJBI CUTHal HeceT B cebe uH(popmamuio o mapamerpax cpeasl. HauGombimee
pacnpocTpaHeHHE 3TOT METO/ MOJIYYUII B U3MEPEHUSIX CKOPOCTH T€UEHHS BOJJHOTO MOTOKA.

9.3 IIpubopsl u memoouku ux npuMeHeHus 0 U3MePeHus
2uopoghuszuueckux xXapaKkmepucmuk Mopei u OKeaHos

ITpu peanu3zanun MeToaa 30HIUPOBAHMS ¢ OOpTa CyIHA HCIIOJIB3YIOTCS CIeIyIOIUe TUIIBI TPUOOPOB:

-CTD-30nn8I (TEMIIEpaTypa, JaBlIeHHE U dJIEKTPUYECKas IPOBOIUMOCTH);

-OT/I€IbHBIE U3MEPUTEIbHbIE YCTPONCTBA (HApUMeEpP, U3MEPUTEIN CKOPOCTH TEUEHHUS).

[Tpu peanuzanmu MeToga OyKCHpYeMON KOCHI HCTIOJIb3YIOT YCTAHOBKHU I U3MEPEHUS TEMIIEPATYpHI,
cojepxkaiiye HaOOp MOCIEAOBaTENbHO PACHOJOXKEHHBIX Ha pa3HbIX TOPU30HTaX JIOKAJIbHBIX
npeoOpa3oBareneil TeMnepaTypbl, KOTOpble MOJYYHJIM Ha3BaHWE TEPMOTpagueHTHbIX. OYEeBHIHO, YTO
BEPTUKAJIbHBIE TPAJUEHTHI TEMIIEPATYPhl B TAKUX YCIOBHAX HE ONPEAEISIOT HEMOCPEACTBEHHO, a JIHIIb
MyTeM MOCIeAyIoneld 00padoTKH.

Ecnu TakuMu M3MEpeHMsIMH OXBaTbIBAETCS CJIOH BOBI, BKJIIOYAIOIIUN TEPMOKIIHMH, TO, OYEBU[HO,
MPOXOK/ICHHE BHYTPECHHUX BOJH HA MUKHOKJIKMHE OyneT oToOpaXkaThcs B pe3ysbTaTax U3MEpEeHU B BUIE
BapHalMil JIOKAJbHOM TeMIepaTypbl Ha TOPHU30HTaX, pacloJaraloluXcs JOCTaTOYHO OJIM3KO OT
TepMoKiMHa. [1ogo0HbIH crtoco® HabI0AeHNS 32 BHYTPEHHUMH BOJHAMU O0JIaZaeT PSIOM HECOMHEHHBIX
JOCTOUHCTB, B YACTHOCTH, IT03BOJIIET OLICHUBATh 3aTyXaHHWEe KoJIeOaHU 110 00€ CTOPOHBI OT TEPMOKIINHA,
IIPU HaIMYUM HEOJHOPOJHOCTEH M3ydaTh INepepaclpe/ielieHue 3HEepruu Mexay Humu u T.1. OJgHako,
HaJIM4YKe OOJIBIIOro yuciia mpeodpasoBareneil TpedyeT 0OBIYHO UCTIONb30BaHUS MHOTOKAHAIBHBIX JTUHUN
CBSI3U (B YAaCTHOCTH, MHOTOKaHAJIbHOIO Kabems), 4TO [JeJIaeT KOHCTPYKIMIO B LEJIOM JIOBOJBHO
IPOMO3IKOM.

Panee mmpoko NpuUMEHsITUCh KOHCTPYKLUHU CYJOBBIX OYKCHUPYEMBIX TEPMOTPATUEHTHBIX YCTaHOBOK,
Yy KOTOpBIX KaOelbHasi JMHUS CBSI3H C PAaCHpeAeTICHHBIMHU 110 €€ JIUHE JIOKAIBHBIMU MTPeoOpa3oBaTesiMu
TeMIepaTypbl ObUla BBINOJIHEHA B BUJE CIEUUAJIBHOW LEMH, COCTOAIIEH W3 OTAEIbHBIX 3BEHBEB,
UMEIOIINX ceyeHne oorexkaemMoi (hopMbl. Ha HIDKHEM KOHIIE e YCTaHABIUBAJICS THIPOAMHAMUYCCKUIN
3arayOuTes.
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C 1menpio0 yMEHBIICHUS JIMHUN CBS3M B COBPEMEHHBIX TEPMOTPAIUEHTHBIX YCTAHOBKAX MPUMEHSIOT
ABTOMATHUYECKUU TOOYEpeaHBIM ompoc mpeobOpaszoBareneil. [lpu 3ToM pe3ynbTaThl HW3MEPEHHH IO
KaXX/I0My KaHaJly CMEILIEHBl BO BPEMEHH OTHOCHTENBHO Apyr apyra. Ilpu Gonbiiom yucne kanaios (10-
15) »TO cMmemeHne XOTS W COCTaBJseT He OoJyee 1-2 ¢, HAKAIUIMBAETCS W TPEAONPELISIET JTOBOJIBHO
BBICOKOE 3HaYCHHE MUHUMAJIHHOU JUCKPETHOCTH 10 KaXJIOMy KaHAIY.

Takum oOpa3om, 006a 3TH BapHaHTa MPH UX HCHOJIb30BAHUU AJI PETUCTPALMU BHYTPEHHUX BOJH
UMEIOT CYIIECTBEHHBIE HEIOCTAaTKU: TPOMO3JAKOCTh Yy TEpBOrO BapuaHTa M BBICOKAs JUCKPETHOCTb,
OTpaHUYMBAIOIIAsl BO3MOKHOCTH PETUCTPALIM KOPOTKOMIEPHOJHBIX KOJIOaHU, y BTOPOTO BapHaHTa.

Cepbe3HBIM HEOCTAaTKOM TEPMOTPAJAMCHTHIX YCTAHOBOK SIBIISIETCS AaNMpPOKCHUMAIUs PEabHOTO
npoduiIs TeMIepaTypbl JHHEHHO-TOMaHOW (POPMOM, YTO BHOCHUT OOJBIIHE TOTPEIIHOCTH, OCOOCHHO,
BOJIM3M TEPMOKIIMHA.

W3mepenue BepTUKANBHOTO MNpOQUIISs TEMIEpaTyphl MPH TOMOIIM TEPMOKOCHI TO3BOJIIET C
ONPEIEIICHHON TOYHOCTBIO BBISABIIATH PACIOJIOKEHHE TEPMOKIMHA — BAXKHEHUIIEW COCTaBHOM YacTu
MUKHOKJIMHA, IIOCKOJIbKY MMEHHO TeMIlepaTypa MOPCKOW BOJIbI SIBJISETCS OCHOBHBIM (DaKTOPOM,
BIUSIIOIUM Ha U3MEHYHUBOCTH IJIOTHOCTH M, TEM CaMbIM, Ha (JOPMUPOBAHUE MUKHOKIIMHA. 3aMETHM, YTO
TATOKJIMH MPU 3TOM MOXHO HE YUWTHIBaTh, KaK MEHEe 3HAuMMbIM ()aKTOp M3MEHEHHS IUIOTHOCTH B
pamMKax pelieHusl TOCTaBJICHHBIX 3amad. Kpome Toro, ycTaHoBieHHas ¢ OopTra cyaHa TEpMOKOCa,
MO3BOJISIET PErHMCTPUPOBATH U3MEHUMBOCTh TEMIEPATypbl HEMPEPHIBHO, MIPUUEM B peajbHOM MaciuTade
BPEMEHH, a TAKXKE BBISBISATH PACIIPOCTPAHCHHE BHYTPEHHUX BOJH B TEPMOKIIUHE.

BcenenctBue OTCYTCTBUSI pealbHOW TEXHOJIOTMYECKOM ajJbTEpHATUBBI, a TaKKe B KOHTEKCTE
pemaeMbIX 3a7ady  HaumOoJee MHTEPECHBIM TNPEACTABISIETCS MCIIOJIB30BAaHHE HMEHHO TEPMOKOC
(TepmornipoduiorpadoB) pazTMIHBIX MOAU(PHUKAINK. B OTIMYHe OT THAPOTOTHYECKUX 30HI0B TEPMOKOCA
MO3BOJISIET POBOJUTH C OOpTa cynHa OoJiee ATUTENbHbIC U JeTAIbHBIC HAOIIOACHHS 32 M3MEHYMBOCTHIO
TEeMIIEpaTyphbl BOJABI, YTO MO3BOJISIET BBIACNISATh BHYTPEHHHE BOJHBI Ha MUKHOKJIMHE IIMPOKOTO CIEKTpa
4acToT.

[Ipu peanusanuu Merona CBOOOJHOIO MOTPYKEHHSI OTPHIBHBIX JATYMKOB IIMPOKOE MPHUMEHEHUE
MOJyYMJIM OTPBIBHBIE JATUYUKU TEMIEpaTypbl. DTOT METOJl IOJApa3yMEeBaeT CBOOOIHOE MOTPYKEHUE
OTPBIBHBIX HM3MEPUTEIBHBIX YCTPOWCTB TEMIIEpaTypbl pa3oBOro JAeicTBUs; MeTon aHaloru4eH
KOHTAaKTHOMY 30HJIMPOBAHHUIO ¢ OopTa CydHa, HO Tepenada WHGOpMaluu Ha OOPTOBOM perucTparop
JAHHBIX OCYUIECTBIIECTCA TOJBKO 10 COEAMHHUTEIbHOMY Kabemo. OTa 0COOEHHOCTh MeToJa He
UCKJIIOYAeT BO3MOXKHOCTM €ro HWCHOJb30BaHMSA Ha Xonay cyaHa. Ilpu peanmsanmmm 3TOro Merona
UCTIONB3YIOTCs OoOphiBHBIE 30HIBI (XBT), mo3Bossroniue moiay4daTh OINEpaTUBHYIO HWHOOpPMAIUIO O
XapaKTePUCTHKAX MHKHOKIWHA B okeaHe. CepuiiHO MPOU3BOAMMBIE B HACTOSIIEEC BPEMs TEPMO3OH/IbI
MTO3BOJISIIOT PETUCTPUPOBATH BEPTUKAIBHOE paclpeieiieHue TeMneparypsl 10 riyoun ~300 m

OpHako TpU HCIONB30BAHUM  OTPBIBHBIX  JATYUKOB TEMIIEPATypbl BO3HHMKAeT Ta  Ke
MeTooI0rnYeckas mpodieMa, 4To ¥ Ipu NpsiMoM 30HIupoBanuu rocpenctsom CTD-30H1a, a uMEeHHO —
HEBO3MOXXHOCTh ~ PETHCTpPAllMd  BBICOKOYACTOTHBIX BHYTPEHHHUX BOJH Ha MUKHOKIMHE M HUX
XapaKTePUCTHK.

[Ipu peanuzanuu mMerona OYyKCHPYEMOrO H3MEPHUTENBHOTO YCTPOMCTBAa MOTYT HCIOJIb30BAThCS
MPAaKTUYECKH Bce NPUOOPBI, O KOTOPHIX roBopwioch Bhime. K HuM orHocsatcs u CTD-cucremsl,
Tepmoripoduioradbl, 0OpbIBHBIE TEPMO30HIBI pa3zoBoro aercTBusA. OAHAKO NMPHU UCHOIB30BAHUU ITHUX
YCTPOMCTB HEOOXOAMMO YUYUTHIBATH HMX KOHCTPYKTHUBHBIE OCOOEHHOCTH, HANpPHUMEpP, MPOYHOCTHHIE
XapaKTePUCTHUKH.

B ocHoBe MeToa aKyCTHYECKOrO 30HIMPOBAHUS JIEKAT AaKyCTHYECKHE JIOTUICPOBCKHE
npodunorpadsl TeueHus. OQHUM W3 TJIABHBIX JOCTOUHCTB MPOoQmiIorpadoB sSBISIETCS BO3MOXHOCTh HUX
WCIIONIb30BaHUS KaK B COCTaBe AaBTOHOMHBIX OYWKOBBIX CTaHIMU (Ha JHE, Ha MOBEPXHOCTH, Ha
ompe/ielICHHOW TITyOrHe, Ha JIbUHE U T.I1.), TaK U cyaHe (Apeidyromiem, Wik IBUTAIOIIEMCs ), YTO JIejIaeT
3TOT mnpubop yHuUBepcanbHbIM. Ilpu ycTaHoBke mapel npodmiorpadgoB (FrOPU3OHTAIBHOTO U
BEPTUKAIBHOT0) HA TIOJIBOJHOM O0BEKTE, JIMOO OJHOTO, HO CO CIEIHAIbHON YMPAaBISIONIEH CHUCTEMON
OpHEHTAIlNK TpuOopa B MPOCTPAHCTBE, TaKas CHCTEMa IO3BOJISIET MOJy4aTh TPEXMEPHBIN TpPOQUITH
CKOPOCTH TEUEHHUSI B PEKUME PEaJbHOTO0 BPEMEHHM Ha paccTOSHUSX 10 600 M OT TOYKH PACIOJIOKEHUS
npudopa.
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CrnemyeT TakKe OTMETHTh, YTO IMPHU HCIOJB30BAHUU CIEIHMATBLHOTO MPOrPaMMHOTO O0ECIIeUeHHS
aKKYCTHYECKHI JOMIepOBCKUM mpoduiorpad, ycTaHOBICHHBIH Ha JHE, CIIOCOOEH HCIOJIb30BAaThCA B
KaueCTBE U3MEPUTEIISI XapaKTEPUCTUK BOJHEHHUS! (BHICOTHI BOJIH M HAIIPABJICHUS UX PACIIPOCTPAHEHUSA).

9.4 H3mepenue 2udpodusuueckux xapaKmepucmuK MopcKoil 600l
C HOMOUBbIO OUCMAHYUOHHBIX 2UOPO3OHO08 U C80000HOOpelidhyouux npoghuiemepos.
IlIpoexm «Apzo»

CoBpeMeHHasT TPAKTUKAa OKEAHOJIOTWYECKHX HCCIEIOBAaHUNA M TOMCKOBBIX palOT Mpeanojaraert
00s13aTeIbHOE UCTIOIb30BaHuEe TUCTAHIIMOHHBIX CTD—-30H10B, KOTOpHIE MO3BOJISIIOT IMOJIy4YaTh Ipoduim
BEPTUKAJIBHOTO PACHPECTICHHUS TEMIIEPATyphl U 3JEKTPOIPOBOAHOCTHU (COJIEHOCTH) B PEXKUME PEaTbHOTO
BpeMmeHu. Kak mpaBmiio, 1aT4MKM BCEX TpEX IapaMeTpoB BMECTE ¢ ycTpoWcTBamu cOopa MHGpopManuu
pasMelieHsl B €AMHOM IPOYHOM Kopryce mnorpyxkaemoro yctpoiictBa (ITY) 3omma. Huorma B
KOMIUIEKTAIMI0 30HJ0B BXOJAT AATYMKH JIPYTUX MapamMeTpoB (HApUMep, THAPOXUMHUECKUX), a TaKkKe
ApyTue U3MEPHUTEIH U JOMOJIHUTENbHOE 000pyI0BaHNE (JaTYMK KacaHUs JHA, aTbTUMETP U T.1I.).

Hekotopble npou3BOgUTENMN AN PACHIMPEHMs OOJIACTH NMPUMEHEHUS CBOMX W3JIEJIUH BBIMYCKAIOT
CTD—30H75I B BUI€ MOJYJIBHON KOHCTPYKIIHH.

CTD-30n0b1

ViK€ HECKOJBKO NECATUIIETUN KaK B IMPAKTUKY OKEAHOJOTMYECKUX HMCCIEHOBAHMM M IMOMCKOBBIX
paboT BOIUIM M CTAIM MpakTH4Yecku HezamMeHUMbIMH CTD-30HaBI, TO3BOJISIONINE TTOTYYaTh B MPOIIECCE
30HIUPOBAHUS TPO(GUIN BEPTHKAIBHOTO paclpefesieHUuss TeMIEpaTypbl U AJIEKTPOIPOBOJIHOCTH
(conmenoctu). Jlanmee ™b1 Oyaem wumeHoBaThCTD 30HZAMU BCE YCTPOKMCTBA, KOTOPBIE H3MEPSIOT
ANEKTPOTPOBOTHOCTD, TEMIIEPATYpPy M JaBJICHHE, HE3aBUCUMO OT MX MEXaHMYECKOW KOHCTPYKIIMH WM
HaJIMYUs JOMOJIHUTENBHBIX YCTPOICTB, BKIIOUEHHBIX B O0LIHII KOpIyc.

[To skcmmyaraimonHbiM KadecTBam Bce CTD-30HIBI MOXKHO pa3fenuTh Ha JBE TPYIIBI: 30HIBI,
paboTatoniye Ha Kabenb-Tpoce, 1 aBTOHOMHBIE 30H/[IbI, JJIs1 UCIOJIb30BaHUS KOTOPHIX JOCTATOYHO OOBIY-
HOTO Tpoca. B To ke Bpems, B 00erX rpynmnax MOTYT ObITh 30HIbl PA3IMYHBIX METPOJIOTHYECKUX Ka4eCTB
M, COOTBETCTBEHHO, HMMEIOIIMUX pa3HBIi ypoBeHb chokHOCTH. Cpeau mnpousoauteneiiCTD-30H10B
MMEETCSl HECKOJIBKO KPYIMHBIX KOMITAHUU-TUIEPOB, pa3pabaTeiBaromux, U BeimycKaomuxCTD-30H75L,
KOTOpBIE OTIMYAIOTCSI HauboJjee BHICOKMMH METPOJOTHYECKHMMH XapaKTepucTukamMu. Kpome 3Tux 30H-
JIOB, B TIPOM3BOJICTBEHHYIO MPOTPaMMy TaKUX KOMITAHWHA BXOJAT U JAPYTUE PA3HOBUIHOCTU 30HOB, KaK
MPaBUJIO, MEHBIIEH CIIOKHOCTH.

Kpome KpynHBIX KOMIaHMA, CIIEHUAIN3UPYIOIIMXCS UMEHHO Ha pa3paboTrke u npousBoactse CTD-
30HJIOB, psi GUPM B YUCIIE IPYroro okeaHorpaduueckoro obopymaoBanus Toxke BbimyckaeTCTD-30H1bI,
HO MeHbIIIeH ToyHocTH. Kak mpaBuiio, OHU OTIUYAIOTCS 00Jee HU3KUMHU [IEHAMH, U CPEId HIX HMEIOTCS
MOJIETIM, KOTOpbIeé MOTYT OKa3aThCs IOJIE3HBIMU MpPH BEACHUM MCCIEAOBAaHUN Ha MOMYTHBIX Cy/Aax.
Hekortopeie ¢upmbr BoimyckatoT CTD-30HIBI, COBMEIIEHHBIE C APYTUMH HU3MEPUTENSIMHU (TCUCHUH,
(bayopeciieHIIMd U T.I.), IPAUYEeM TaKue KOMOWHAIMH MPUOOPOB OOBIYHO TMpEAHA3HAYEHBI NJIsI CIICIIH-
QIBHBIX 00JIaCTEl TpUMEHEHUs, HAmpuMep, i OyWKOBBIX WM JOHHBIX IMOCTAHOBOK, a TaKXKe IS
MCIIOJIb30BAaHUS B COCTaBE OYKCHpyeMOU anmaparyphl.

Knaccugpukayus 301006 no ux mexnuueckum u IKCRJIyamayuoOHHbIM Kauecmeam

KabenpHBIE 30HABI HCIONB3YIOT KaOeIb-TPOC AJISI CBOETO SJCKTPONUTAHUS M IMepeladdl JaHHBIX O
nmapameTpax cpeapl U apyroi mHpopmanuu Ha 6optoBoe ycrpoiictBo (BY). B pannux momensx CTD
30HJIOB TH JIJaHHBIC B OCHOBHOM II€PE/IaBaINCh B aHAJIOTOBOM BUJE (M3MEHEHHE HANPSHKEHUS TOKA WIIH
YacTOTHI) 1O MHOTOXHJIBHOMY Kabenb-Tpocy. Ceiuac mpaktudeckdn Bo BcexCTD-30Hmax maHHBIC
HU3MepuTeNeld IpeodpazyroTcsl B MOCIeI0OBATENIbHBIN KO M fanee B UG POBOM BHE Tiepenatorcs Ha BY
WIM Cpa3y Ha KOMIIbIOTEp. B kauecTBe JMHUM CBSA3M OOBIYHO NMPUMEHSIOT OJHOXHIBHBIN Kabelb-Tpoc.
Ecnu Ha Tpoce 3aKperyieHO HECKOJIbKO Pa3HBIX, YCTPOUCTB, TO B 3TOM CIydae MOKET HCIIOJIb30BAThCS
MHOTO>KMJIbHBIN KaOenb-Tpoc.

['MaBHBIM JOCTOMHCTBOM KaOENbHBIX 30HJOB SIBISIETCS BO3MOXKHOCTh HAOIIOJICHUS 32 MU3MEHEHUEM
U3MEpSEMBIX BEIMYMH B pealbHOM MaciTabe BpeMeHU. B 0COOEHHOCTH 3TO Ba)XXHO JUIsi COBMECTHOM
paboTel 30HJAa C KacceTod OaroMeTpoB, Tae TpeOyercs BBIOOP TOPH3OHTOB OTOOpa MPOO
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HEMOCPEJACTBEHHO BO BpeMsi 30HAUpOBaHWs. Jlpyroil BakHON 00JIaCTBIO, TII€ 3TO KA4E€CTBO TAKXKe
HE0O0X0IMMO, SIBJISIETCS HCIOJIb30BAaHUE 30HJAa HAa OYKCHPYeMOM HOCUTENE WM B CHUCTEME MPOKAUKH
3a00pTHOM BOABI MJISi ONMEPATHBHOW OLIEHKH XapaKTePUCTHK BOJHBIX MAacC, HANpuUMep i TOHCKa
(pOHTAIIBHBIX 30H.

ABTOHOMHBIE 30H]IbI MOJIYYAIOT SJICKTPONMUTAHHE OT BHYTPEHHUX aKKyMYJISTOPOB WU Oarapeii, a
pe3yabTaThl U3MEPEHUN PETUCTPUPYIOTCS B 3alIOMUHAIOIIEM YCTPOMCTBE JUIsSl OCIEAYIOIIETO CYUThIBA-
HUs Ha OOpTy cynHa. B cBs3u ¢ pazButueM 1udpoBOi TEXHUKH M CO3/IaHUEM HETOPOTHX TBEPAOTEIBHBIX
YCTPOMCTB MaMATH OOJBIIOr0 00BeMa, 3TOT TUIl 30HAOB B IMOCIEAHEE BpeMs MOJYy4YMs LIUPOKOE pac-
npoctpaneHue. OJHAKO MOXHO OTMETHTh, YTO B ABTOHOMHOM DEKHUME MOTYT pabdOTaTh U MHOTHE
MoaU(UKAIN KaOeIbHBIX 30H/I0B, UMEIOIINX BCTPOCHHBIE WIH MOACOSAUHSIEMbIE K HUIM BHYTPEHHIOIO
mamMsATh M COOCTBEHHBIH HMCTOYHHMK THTaHUs. HekoTtopble QUPMBI ClENHaTbHO BBIMTYCKAIOT TakK
Ha3bIBAE€MbIE J1022epbl - OTHAEIbHbIE OJOKM B MPOYHOM KOPIyCe, KOTOpPbIE MOTYT MOJKIIOYAThCS K
KaOeTbHBIM 30HIaM U TIO3BOJISIOT UX HCIIOJIB30BATh B KAUECTBE AaBTOHOMHBIX.

OObIyHBIE TPOCOBBIE J1€OEIKU 3HAYUTENBHO JelIeBiie Kabeab-TPOCOBBIX KaK IO CBOEH CTOMMOCTH,
TaKk U B JKCIUTyaTalldd. B cBs3M ¢ 3TUM CHOCOOHOCTH 30HIUPOBAHMS Ha OOBIYHOM TPOCE JETaeT aBTO-
HOMHBIE 30H/Ibl OYEHb MPUBJIEKATEIBHBIMM ISl MCIOJB30BAaHUS HA CyJax, HE NPEJHA3HAUYCHHBIX JIS
Hay4HbIX HCCJIEIOBaHUM. BBITOIHBIM MOMEHTOM SIBIISIETCA TO, YTO B MOPCKUX YCIOBUSX ABTOHOMHBIC
30HJbl MPAKTUYECKH HE HYKIAIOTCS B CIEHUAIbHOM OOCIY)KMBaHHH, MO3TOMY HEKOTOpbIE (PUPMBI
n3rotaBnuBaoT CTD-30HIBI, JOMYCKAIOIINE UX IKCILTyaTalldi0 MEPCOHATIOM ¢ MUHUMAIBHON KBamu(u-
kauued. OcoOEHHO NOMYNSAPHBIMU TaKHUE 30HABI CTAIM HA CyAaX, HCIOJB3YEMBIX JUIsl TOIYTHBIX
WCCIICTIOBAHUM, TTO3BOJISASI TIOOOMY WICHY SKHUIaKa WM MIPUKOMAHIUPOBAHHOMY HAyYHOMY COTPYAHHKY
paboTaTh ¢ 30HIOM B OJIMHOYKY, UCTIOJIB3Ys 000 crtoco0 MorpyKeHus mpudopa.

Eme ogna ob6nacth, rie aBTOHOMHBIE 30HIBI SBJISIOTCS HE3aMEHHMBIM HHCTPYMEHTOM - 3TO HX
YCTaHOBKa Ha J0JTOBPEMEHHbIE CTaHIIMH - JOHHBIE, Aperdyronme u T.1. OfHAaKO, B OTIMYKE OT PeKUMa
30HMPOBAHUS, TJIe BO3MOXKHO IIPUMEHEHHE U KabeIbHBIX 30HI0B B aBTOHOMHOM Bapuante, CTD-30H181,
UCIOJIb3YEMbIE JJIsl JIOJITOBPEMEHHBIX MMOCTAaHOBOK, JOJDKHBI 00Ja/1aTh HECKOJIbKO MHBIMH KayeCTBaMH.
3nech HauOombllee 3HAYCHHE MPHOOpPETAET HKOHOMHUYHOCTH 3yeKTpornuTaHus. C OJHOH CTOPOHHI,
BBITIOJITHCHUE ATOM 3amadyr TpeOyeT CIelUaabHOM SJIEeMEHTHOW 0a3bl, a TakKe COOTBETCTBYIOIIETO
MOAX0/la B BHIOOpE MAaTYMKOB W CXeMHBIX pemieHH. C Opyrod CTOPOHBI, IJS JOJITONEPHOIHBIX
M3MEpEeHUil HeT HeOOXOIMMOCTH B YACTOM ONPOCE JATYUKOB KaK MPH PEKUME 30HIUPOBAHUS, HA000POT -
B 3aBHCHMOCTH OT BBHITIOJTHEHHSI IOCTABJICHHBIX 33/1a4, IEPHO/] ONPOCa MOXKET OBITh B IIpe/ieax OT MUHYT
710 4acoB.

B nocnennee Bpems chopmupoBaack MpUHIMIHATLHO HOBasi KoHIenmus moctpoeHuss CTD-30u7a.
3a OCHOBY OepeTcs aBTOHOMHBIM pEeXHUM pabOThI, MPH 3TOM BCE 3JEKTPOHHBIE KOMIIOHEHTHI MMEIOT
MUHHMaJIbHOE 3HepromnorpedieHne. [IpakTHuecku Bce COBPEMEHHBIE MOJIENU 30HIOB paboTaioT MOJ
yIpaBIeHUEM MUKPOIIPOLIECCOPa C BHYTPEHHUM TaliMEpOM, KOTOPbIE SABISIOTCA AIpOM (PYyHKIIMOHAIBHOMN
cxembl. [lepudepuiinbie y3ibl 30HAa BKIIOYAIOT MHTEpQEHCH AaTYMKOB, IJIAThl MaMATH, YCTPOHCTBO
CBSI3M C BHEIIHUM KOMIIBIOTEPOM M OJIOK muTaHusA. Vcnosib30BaHHE MUKpOMpOIEccopa MO3BOJSET Mpo-
rpaMMUpOBaTh paboTy 30HAA Yepe3 BHEUIHHA KOMIBIOTED B 3aBHCHUMOCTH OT HAaINpaBJICHUS
uccienoBanuii. B yactHocTH, MOXKHO BbIOpaTh MEpUOJ OMpOca AATYMKOB B IMpeneiax OT J0JIeld CeKyH]
(pe’XuM 30HIUPOBAHMUS) 1O HECKOJbKUX 4YacoB, KOrJa B IMPOMEXKYTKaX BKIIOYACTCS PEXKUM
SHEprocOepekeHusl U MpUOOp Kak OBl 3achimaeT, paboTas ¢ MUHUMAJIbHBIM TOTPEOJICHHEM OT OJioKa
nutanus. s mpUMEHEHHs Takoro 30HJa B PEXUME 30HJMPOBAHUS JOCTATOYHO YCTAaHOBUTH WH-
TepdeiicHyto Tiary cBsa3u ¢ bY depes kabenb-Tpoc (HampuMep, B OTCEKE ISl pa3MEIIeHHUs] aBTOHOMHOTO
MUTAHUS) U COOTBETCTBYIOIIMM O0pa3oM MepenporpaMMHUpOBaTh MHUKporpoieccop. HekoTopsie 30HIbI
MMEIOT JIOMOJIHUTENbHYIO SHEPTOHE3aBUCUMYIO MaMsITh Ul XpaHEHUsS! KATMOPOBOUYHBIX KOA(P(UIIUEHTOB
Ha MCTOJIb3yeMbIe JATYMKHU U PSAJIa POTPaMM, PEATU3YIONUX Pa3IUIHbIE PEXKUMBI pa0OThI 30H1A.

AHanmn3 XapakTepUCTUK COBPEMEHHBIX 30HJOB W H3MEPSIEMBIX HMH IapaMETPOB IO3BOJIAET
KJIACCU(UIIUPOBATh 30HIBI TIO YETHIPEM YPOBHSIM TOYHOCTH. OIHOBPEMEHHO OSTH YPOBHU HMEIOT
COOTBETCTBYIOIIME CTENEHU KOHCTPYKTUBHOHM cJOXKHOCTH ©Oa3oBoro mpubopa U  BapuUaHTOB
KOMIUICKTAINH, a TaKKe MPEIoaraloT pa3Hble ICHOBBIE IMpeaesbl Kak JUisi COOCTBEHHO ammaparyphl,
TaK M JI1 CTOMMOCTH €€ IKCILTyaTaluu.

1-i1 k;macc - 9To BBICIINI YPOBEHb, KOTOPBII MpeanoaaracT u3MepeHus 1o0oro Macmrada, BIIOTh 10
paboT 1Mo MeXAyHApOAHBIM MporpaMMaM. [le-pakTo, KpUTepueM BHICOKOIO METPOJIOTHYECKOT0 KayecTBa
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CTD-30H10B sBISI€TCS MX COOTBETCTBHE BbINOIHEHMIO 3a1a4d nporpaMMmbl WOCE. Kak npasuiio, Takue
30H/IbI SIBJISIFOTCSI OCHOBOM CY/IOBOTO 30HIUPYIOUIETO KOMITJIEKCA, KOTOPBIM yCTaHABIMBAECTCS B KaUeCTBE
IITATHOTO OOOPYAOBAaHUS Ha BCEX KPYIHBIX HAYYHO-HCCIIEIOBATEIbCKUX Cylax. B cBsi3u ¢ Tem, 4TO
OJTHOM M3 BAKHEHIIINX COCTABJISIONINX TAKOTO0 KOMIUIEKCa siBJisieTcs OaTomerpuueckas kaccera,CTD-30H1
JODKeH OBITh 00s3aTeIbHO  KaOenbHBIM W IepefaBaTh HHQOpPMAIMI0 B MacmTade peasbHOro
BpeMeHU.CTD-30Hab1 1-rO Kjlacca WMEIOT HAWBBICIIYIO CTENEHb CIO0XHOCTH M, COOTBETCTBEHHO,
OTIUYAIOTCS BRICOKOW IIeHOM. J[JIsl MX IKCIUTyaTallMy Ha 3apyOEeKHBIX Cy/laX CYIIECTBYIOT CIEIHANbHBIC
IpyNNbl TEXHUYECKUX CIEUANNCTOB, a X KAIUOpOBKa MPOBOJUTCS Hanbojee 4yacTo, IPUYEM TOJIBKO B
cepTU(UIMPOBAHHBIX OEPErOBBIX IIEHTPAX.

2-1 KJ1acC — 9TO CPeIHUN YpOBEHB, HE TPEOYIOIMNI HAUBBICITUX METPOJIOTMYECKUX XaPAKTEPUCTHK
ot CTD-30H10B, HO OH JOJDKEH MO3BOJISATH MPOBOAUTH MOJUTOHHBIE CHEMKH C MCIIOIh30BAaHUEM JaHHBIX
IpU U3YYEHUU ME30MacCIITa0HBIX M, YaCTUYHO, MEJIKOMAcIITaOHbIX mporeccoB. Kak mpaBuiio, 30HIbI
3TOr0 KJlacca 3HAYMTENBbHO MpPOINEe M JeUIeBlie 30HIOB BBICHIErOo YpoBHSA. OIHAKO HHOTIA, NpU
THIATENbHOM KaTuOpOBKE, 3T 30H/BI JIOMYCKAIOTCS K MCIOJB30BaHHIO HAa HAYYHBIX CyJaX B KauyecTBE
OCHOBHBIX, HJIM MOTYT ObITh uMX nyonepamu. Otnenbhbie MoaenuCTD-30Hm0B 2-rOo Kiacca MOTYT
KOMIUIEKTOBATHCS IOMOJHUTEIBHBIMHI JaTYUKaMU U J1axke OaToMeTpuyecKuMu kaccetaMu. [l paboThI ¢
3TUM OO0OpYAOBaHHMEM OOBIYHO HE TpeOyeTcss MHOTOUYUCICHHBIH MEpPCOHAT W, B 3aBUCHUMOCTH OT
KOMIUICKTAIIMH, JOCTaTOYHO 1-2 4enoBeK. BoNBIMIMHCTBO 30HIOB 2-TO KjIacca MOTYT paboTaTh Kak B
KaOeThbHOM BapHaHTE, TaK U B aBTOHOMHOM. B CBsi3u ¢ 3TUM OOCTOSITETHCTBOM, TaKHE 30HJIBI YacTO
UCIIOJIb3YIOTCS Ha CyJaxX, He 00OpYAOBaHHBIX KaOeab-TPOCOBBIMH JieOeIKaMH, HO MPUBIEKAEMBIX IS
BEJICHUS UCCIIEIOBAaHUN CPEAHETO YPOBHSI.

3-i KJacc, WM MUHUMAIbHBI YpPOBEHb MPHUKIAJAHBIX 3a4ad (HalpuMep, B IPOMBICIOBBIX
uccnenoanusax) rae s CTD-30H10B TpeOyeTcs MOUCK MPOMBICIOBBIX CKOIUICHHN MO M30TepMaM, a
TaKke obOecredeHus: paboThl THIPOAKYCTHYECKUX CPEACTB (OIEHKa peanbHOM ckopocTH 3ByKa).CTD-
30HIBI 3TOTO KJIacca TaKKe€ HCIHONB3YIOTCS IJsi OIEHKA CE30HHBIX, CHHONTHYECKHMX M YacTHYHO
Me30MacIITaOHbIX mporeccoB. OOBIMHO 3TH 30HABI SBISIOTCS 3aKOHYEHHBIM M3JEIMEM U He
KOMIUICKTYIOTCS ~ JIOTIOJIHUTENbHBIMU  JTATYMKAMH WM JAPYTUM OOOpYJOBaHHWEM. 30HABI HMEIOT
OTHOCUTENIbHO MAaJIyl0 CTOMMOCTh W MOTYT OKCIUTyaTUPOBaThCsA IEpPCOHajIoM 0e3 CcrhenuaabHOU
kBannukanyu. Kak mpaBuiio, Takwe 30HIbI SIBISIOTCS aBTOHOMHBIMH W MOTYT HCIIOJIB30BAThCS HA
HEOOOPYIOBAaHHBIX CyJIaX.

4-if ximacc, WIM HEHOPMHUPOBAHHBI YpPOBEHb, BKIIOYAET 30HMABI, TMPEIHA3HAYCHHBIC IS
BCIIOMOTaTENbHBIX 33/1a4, CBA3aHHBIX C OLIEHOYHBIMH M3MepeHusMU. Kak mpaBuio, 3T 30HIbI UMEIOT B
Habope erie HECKOJIbKO JIaTYMKOB U MPEACTABISIOT COO0H JIETKOEe MOTPy:KaeMoe YCTPOWCTBO, CBSI3aHHOE
¢ mudpomnokaspBatomuM bY MHOroxuimbHbIM Kabenem miuuHOM 30 - 200 M, HAMOTAaHHBIM Ha PYYHYIO
BBIOIIKY. MHOT/Ia Takue 30HbI UMEIOT BAPUAHTHI C MAMSITHIO ¥ aBTOHOMHBIM MHUTAaHUEM. JTH TPUOOPHI
MOJIHOCTbIO ABTOHOMHBI, MOTYT HCIIOJIb30BAaThCs C JIETKUX IUIABCPEACTB M SIBISIOTCS CBOEOOpa3HBIMU
TECTepaMU KauyeCTBa BOJIBI.

B Tabnuie nmpuBonsaTcs TpeOOBaHHSA K OCHOBHBIM XapaKTEPUCTHKAM 30HIOB B COOTBETCTBHM C UX
KJIACCOM W MAacCHITabOM HCCIEIYyEMBIX IMPOLECCOB. DTH TPeOOBaHMs BKIIOYAIOT TOJBKO OLEHKU BO3-
MOXKHBIX CHCTEMaTHYECKMX U ciydaiHbiX mnorpemHocteit CTD wu3MepeHHs OCHOBHBIX MMapaMeTpoB
MoOpckoil Boabel. OHM HE PACIPOCTPAHSIOTCS HAa BO3MOXKHBIC TpEACNbl JUHAMHYECKUX IMOTPEIIHOCTEH
m3mepenusi CTD-mapameTpoB, KOTOpble MOTYT HPEBOCXOJUTh Ha OJMH - JBa NOpSAIKAa 3HAYEHUS,
yKa3aHHbIE B TaOJUIIE.

Ta6auna 9.1
TpebGoBaHus K OCHOBHBIM XapaKTepPUCTHKAM 30H/I0B
[TorpemHocTs U3MEpEeHUH
Makc, rmyouHa
TeMnipaTypa, DJIEKTPONPOBOAHOCT, Tasnenue, 116 1orp., M
C MCM-cM
0,002 TpeGosanus 0,001-0,003 W%CE 6000
0,002-0,005 1-# xmacc (BBICIIIHI YPOBEHB) 3000
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0,002-0,005 0,42-1,5
2-i1 Kiacc .
0,005-0,01 0,005-0,01 (cpennuii ypoBenn) 1-2 2000
i 3-i kJacc (MUHUMAJBHBIN YPOBEHB)
0.01-0,05 0,01-0,04 1-3 1000
0.1-02 4-it xnacc (HEHOPMHUPOBAHHBII YPOBEHBD) 30-200
o 0,5-1,0% ot I 3

CHGI[YGT OTMCTHUTDH, YTO HNPUBCIACHHLIC Tp660BaHI/I$I HE ABJIAIOTCSA O(bI/II_[I/IaJ'IBHBIM CTaHdapTOM, a
CIIOKWJIMCh Ha JAaHHBIA TIEPUOJ M3 MPAKTHKH IKCIECTUIIMOHHBIX MCCIEAOBAHUA U MOTYT CO BPEMEHEM
U3MCHUTHCA. I/IHOFI[a npu OqepeI[HOﬁ MOACPHU3AIUN 30H[4d, OH HAYMHACT COOTBCTCTBOBATHL 110 CBOUM
nmapameTpam TpeOOBaHUsAM yke 00sIee BRICOKOTO Kiacca.

[TpuBenem omnucanue aByx CTD-30HIOB, 3aperucTpupoBaHHBIX B [OCymapcTBEHHOM peecTpe
Poccrannapra: 3ona-ruaponornyeckuii CTD-2008 (perucrpammonusiii Homep 43233-09) u 30HA
ruaponorudeckuii YS16600 (perucrpanuonnsiii Homep B ['ocymapctBenHOM peectpe 60523). CTD-30HA
YS16600 criocobeH n3MepsATh HE TOJIBKO TEMIIEPATYPY U JaBJICHUE, HO U THAPOXUMUYECKUE ITapaMeTPHI.

3ona ruaposornyeckuii CTD-2008.
Perucrpanuonnsiii Homep B ['ocynapcrBennom peectpe 43233-09

Ha3nauenue u 00J1acTh NPUMEHEHUS

3ounbl ruaponornyeckue CTD — 2008 (manmee - 30HABI) MpeAHA3HAYEHBI ISl U3MEPEHU
TEMIIEPaTypbl, COJEHOCTH M H30BITOYHOIO THAPOCTATUYECKOrO IaBICHHUS MOPCKOW BOJABI, a TaKke
ABTOMAaTUYECKOTO BBIYHMCIICHUS COOTBETCTBYIOIIMX 3HAYCHUN TJIYOWHBI TOTPYKEHUS W CKOPOCTH
pacnpocTpaHeHHUs 3ByKa MPU HCCIEIOBAaHUSAX BEPTUKAIBHOTO PaclpeiesieHUs] U3MEPEHHBIX 3HAYeHHUH B
MTOBEPXHOCTHOM CJIO€ MOPEH M OKEaHOB.

OOmacTp TpPUMEHEHHWS —  HAy4YHble HCCICAOBAHUS, MNPOM3BOACTBO  THIPOJIOTHYECKHX,
HKOJIOTUYECKUX U PHIOOIIOMCKOBBIK PadoOT.
Onucanne

[MpuHIMI AEHCTBUS 30HIA 3aKIIOYAETCSs B MPEOoOpPa30BaHUM IMEPBUYHBIMH HM3MEPUTEITHHBIMU
npeoOpa3oBareisiMi  (JaTYMKaMM) 30HJA TEKYUIMX 3HAuUEHUN TemIepaTypbl, OTHOCUTEIIbHOMI
ANEKTPUYECKON TPOBOAMMOCTH ¥ HM30BITOYHOTO THUIPOCTATHYECKOTO JABJICHHS BOJHON CpeIbl, B
KOTOPYIO TOTPY)KEH 30HJ, B COOTBETCTBYIOLIME OTUM (U3MUYECKUM BEJIMYMHAM aHaJIOTOBbIE
ANEKTPUYECKUE CUTHAIBL, (OPMHUPOBAHUS WX LU(PPOBBIX HSKBHUBAICHTOB (KOJOB) C IOMOIIBIO
OBICTPOJICUCTBYIONIETO MHOTOKaHabHOTO mporpammupyemoro AIlIl. Tekymas w3MepuTenpHas
nH(pOpMaLUS C MPHUBSI3KOW K peaThbHOMY BPEMEHU BBOJUTCS B COOCTBEHHYIO TBEPIOTEIHHYIO MAMSTh
30H/A.

30H1 cHaOXeH COOCTBEHHBIM HMCTOUYHHUKOM THUTaHUA —  aKKyMYJIATOpHOW  Oartapeei,
o0ecrneunBaroIIel JOJITOBPEMEHHYI0 aBTOHOMHYIO pabOTy MU MHOTOKPATHYIO 3apslIKy B MPOMEXYTKax
MEXy U3MEPEHUSIMH OT CETU IIEPEMEHHOr0 TOKa HanpsbkeHueM 220 B.

[Tocne wu3BIeUeHMsT W3 BOIBI 30HA NOAKIIOYAOT K cTa”HaaptHomy OBM — coBmecTuMoMy
nepcoHanbHOMy  KoMmmblotepy (1K), oOecreumBaromieMy CUMTBIIaHWE W3MEPEHHBIX 3HAYCHUI
TEMIIEpPAaTypbl, OTHOCUTEIbHON 3JIEKTPUYECKOM MPOBOJAUMOCTH U THAPOCTATUYECKOrO JaBJICHUS W3
MaMsITH 30H/1a.

[Iporpamma, ycranaBnuBaemasi Ha [1K ¢ koMmakT-qucka, BXOISIIETO B KOMIUIEKT MOCTAaBKH 30H/IA,
3aMUIICHA OT HECAHKITHOHUPOBAHHOW KOPPEKIHH KOI(PPHUIIUEHTOB MpeoOpazoBaHus U o0OecreunBacT
BBIYHCIICHHE COJICHOCTH, TJIYyOMHBI M CKOPOCTH 3BYKa B MOPCKOH BOJIe¢ MO W3MEPEHHBIM 3HAYCHHSIM
TEMIIEPAaTypbl, OTHOCHUTEIHHOW AJIEKTPUYECKOW MPOBOJUMOCTH U THUIPOCTATHUYECKOTO JIaBlICHUS,
O0TOOpaXCHHE JAIOT B CAUHUIAX U3MEPEHHBIX (PH3UYECKUX BEIHYUH M JOKYMEHTHPOBAHUE PE3yIhTaTOB
W3MEpPEHHUIA.

ANTOpPUTM aBTOMAaTHYECKOTO BBIYUCIICHUS COJCHOCTH Oa3upyeTcs Ha ypaBHEHHUH MexayHapOomaHON
MPAKTHYECKOM IKaJIBI CONIEHOCTH MOpckoi Boasl MITIIIC-78 (I'"CCJI-84).
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N3mepenue coleHOCTH MOPCKOM BOABI OCHOBAaHO HA 3aBUCHMOCTH JIEKTPUYECKOM NMPOBOJUMOCTHU
ANEKTPOJIIUTOB (MOPCKOM BOJbI) OT KOHLEHTPALMU M COCTaBa HOHOB, a TaKKe OT TeMIlepaTypbl H
TUIPOCTaTUYECKOTO JaBJIECHUS BOJHOW CpEIbI.

B kadecTBe maTuMka OTHOCHUTENBHOW JyekTpuueckoi mpoBoaumoctu (ODII) Mopckol BOIBI,
UCTOJB3yeMOW JUISI BBIYMCICHHMS COJICHOCTH, HCIOJb30BaHA BBICOKOCTAOMIbHAs OECKOHTAKTHAs
KOHJIYKTOMETpSIYECKas ssueiKa MHAYKTUBHOTO THUIIA.

B kauecTtBe [aTyMka TEMIEpaTypbl MCIOJIb30BAaH MAJOMHEPLHUOHHBIA IOJIYIPOBOJIHUKOBBIN
TEPMOMETP COMPOTHUBIICHUS (TEPMUCTOP).

Jns  u3MmepeHus: M30BITOYHOTO  THIPOCTATUYECKOTO  JaBJICHUS
nepOopMaIMOHHBIM TEH30METPUUECKUM YYBCTBUTEIbHBIM AJIEMEHTOM.

KoHCTpYKTHBHO 30H] NIpEACTaBisieT cO00M repMEeTHYHbIN METAITMUECKUI KOPITYC HMIHMHIPUIECKOM
($hopMBI, HA HUKHEM TOPIIe KOTOPOTO YCTAaHOBJICHBI JaMKH Temmeparypsl u ODI1.

JIaT4uK THAPOCTATUYECKOTO JABJICHUS YCTAHOBJIEH BHYTPU KOpIyca 30HAa M COOOMIaeTcs C
BHEIIHEW cpefol uepe3 TpyOKy, MOJBEACHHYIO K OTBEPCTHIO IMPUEMHOTO IITyllepa Ha OOKOBOM
IIOBEPXHOCTU TOPLEBOM KPBIIIKH.

Kopnyc 30812 nMeeT orpaxkaeHue, NpeaHasHauyeHHOe ISl 3allMThl 1aTYUuKOB TemnepaTypbl 1 OOI1
OT BHEUIHETO MEXAHUYECKOIO BO3IEHCTBUS.

Bo BHYTpeHHUX, F€pMETUYHO pa3/I€IEHHBIX OTCEKAX KOPIyCca pa3MeIIEeHbI AIEKTPOHHbIE IIaThl ¢ AL
I'l u BTOpUYHBIMU TpeoOpa3oBaTENIMH M aKKyMYJISTOPHBIN OJOK muTaHus 30HAa Ha BepxHell Kpblmike
YCTAHOBJIEHbl MAarHUTHBIA BBIKJIIOYATENb AJIEKTPONUTAHMUS IOBOPOTHOTO THMA M TIEPMETHYHBIN
KOaKCHAIbHBIA COEIUHHUTENb, OOECIEUMBAIOUINNA TOAKIIOYCHUE W3BJICYEHHOTO M3 BOJBI 30HIA K
KOMIIBIOTEPY U K 3apSAHOMY YCTPOMCTBY.

30H7, CBOOOJHO TMOABELICHHBI K HECYIIEMY TpPOCY, MOTPYXKAaeTCs M HU3BIEKACTCd U3 BOIBI C
MOMOMUIBIO0 ManorabapuTHOM JIe0eAKH, BXOASIIEH B KOMIUIEKT ITOCTaBKH.

HUCIIOJI3YCTCA  JaTUUK C

OcHOBHBbIE TEXHHYECKHE XapaAKTePUCTUKH
OCHOBHbBIE TEXHUUECKUE XapaKTEPUCTUKH NpuBeeHb! B Tabnure 9.2.

Taoauma 9.2
HarMenopanHe XApaKTEPHCTHKH 3HagYeHHE XapaKTe-
PHCTHEH
1 HaMeperenbHenii KaHAT TEMIEPATYDLI MOPCKOH BOJIR:
- TRana’oH mIMependi, °C oT MEHAYC 2 1o 30
- MPEAEIE AOMYCKAEMO#H abcomoTHo# norpemmocTh, °C + 0.005
2 MamepRTeNEHEN KAHAT CONEROCTH MOPCKOH BOMIEL
= MRANA30H HIMEPEHHH, OTHOCHTENLHEIE €THHHAIE CONCHOCTH (I.2.C.) ot 0.020 mo 42,000
- MPEAEET AonycKaeMod abco/noTHOH NOrPeIHOCTH, 1.8.C. +).005
3 HamepHTENBEHEIHN KAHAT H3IDKTOMHOO MHEPOCTATHYECKOTD JNARITCHHA:
- mHanazoH misepernEi, Klla ot 0 mo 3000
- MPeAeNsl Jomycraemoi abcomoTaol norpemyocTH, Klla +3
4 HanpsokerAne NMATaHAL (HOMHEHANEHOE HANPAKEHHE AKKYMYIATOPHOH 9+2
Barapen), B
5 ToTpebnaeman aMeKTPHYSCKAS MOIIHOCTS, He Bonee, MBT 150
6 Bpema nenpepaisroil paGoTH NpH NHKIHIHOCTH HIMEPEHHH 1C, He Me-
Hee, 94 8,3
7 TNepHoHIHOCTS WHEIOB H3MEPEHHA, C 1,2, 6
8 O0BeM NaMATH, THKIOB 20000
9 Macca, He Gonee, Kr 5
10 I'aDapaTHEEe paaMepsl;
- THAMETP, MM 90
- BEICOTA, MM 300
11 ¥cnopas 3KCILTYATAIIAA:
- maanason pabougux Temneparyp, °C or MEHYC 2 o 30
- AHANAS0H THAPOCTATHYCCKRX qanneHAH, Klla oo 3000
12 Cpenunit cpok coymOH, et 10
13 BepoatnocTs Gesorrasnolt pabors B Teyenne | roga, P 0,95

231




3HaK yTBep:KIeHUH THIA
3HaK yTBEPXKACHHS TUIIA HAHOCUTCSA TUMOTrpadCKUM CIOCOOOM Ha TUTYJBHBIN JHUCT GopMylspa, a
| TaKXe Kpackoi Ha KOPIYyC 30H/a.

KoMmiekTHOCTH
Komnu-
Ob6o3HaueHue HaumenoBanwue YeCTBO
NCAT.416413.001 3oua CTD -2008 1
CYEN. 467119.001 CrenuaabHbl KOMITBIOTEPHBIN KaOellb C agantepom 1
H500 Tun GP 3apsaHOE YCTPOMCTBO 1
PB50GS270CA-UEA4/6
UzroroButens: GP
UPort 1110 Anantep USB (s HOyT6YKOB) 1
UzroroButens: MOXA Inc.
5010-001 KOMILIEKT MPOrpaMMHOI0 00€CeUEHHUs] Ha KOMITAKT-IHCKE 1
NCAT.416413.001 ©O Dopmysip 1
HNCAT.416413.001 PD PykoBoCTBO 1O KCIUTYaTaIuu 1
MIT 254-0012-2009 MeToauka MpoBepKH 1
302.51.00.000 MarnorabapurtHas Jiebeika ¢ py4HbIM IPUBOIOM 1
IloBepka

[ToBepky 30HIA OCYIIECTBISIIOT B COOTBETCTBHH ¢ JokymeHToM MIIT 254-0012-2009 <«3onn
ruaposorndeckuii CTO — 2008». Meroauka nosepku», yrBepxkaeHHsiM LI CHU OI'VII «BHUMM
uM. JI.11.MenneneeBa» « 30» oktsiops 2009 r.

OCHOBHBIE Cpe/ICTBA TIOBEPKHU:

-Ma"HomeTp rpy3onopmHeBoir MIT-60, kimace Tounoctu 0,05 mo 'OCT 8291-83;

-3TanoHHbI Tepmometp 1-ro paspsaa [ITC-10 mo FOCT 8.558-93;

-repmoctat TBII-6, ABJI 217.00.000 TY;

-3nexTpocosiemep 'M-2007 no ANKT.414311.001 TV.

MexnoBepouBblid HHTEPBaI —1 To1.

HopMaTHBHO-TeXHHYeCKasi JOKYMEHTalMs

1. TOCT 8.017-79 I'CH. I'ocynapcTBeHHBIN NEPBUYHBIN 3TAJOH U IIOBEPOYHAsl CXeMa JUIsl CPENCTB
M3MEpEeHUI n30bITOYHOTO naByeHus 10 250 MIla.

2. TOCT 8.558-93 TI'CHU. T'ocymapcTBeHHasi IOBEpOYHAs CXE€Ma JUIsI CpPEACTB H3MEpPEHH
TeMIIepaTyphbl.

3. T'OCT 8.457-2000 I'CH. I'ocynapcTBeHHast IOBEpOYHAs CXeMa JJIsl CPEACTB U3MEPEHUN YIEIbHOM
AJIEKTPUYECKON MPOBOJUMOCTH KUIKOCTEH.

4. T'CCC/ 77-84. Mopckas Boga. llIkana mexxayHapoaHoit npaktuueckoid conenoctu MITIIIC-78.

5. TexHnueckas 1OKyMEHTalHs U3TOTOBUTEIIS.

3akiaoueHue

Tun 3oug0B rHaponoruueckux CTO — 2008, 3as. M2 01, 02, 03, 04 u 05, yTBepxIeH ¢
TEXHUYCCKHUMH W METPOJIOTHYCCKHUMH XapaKTEPUCTUKAMU, TIPUBEICHHBIMHA B HACTOSIIIEM OIMCAHUH THUIIA,
METPOJIOTHYECKH 00€CIIeYeH B IKCILTyaTallii COTJIACHO TOCYapCTBEHHBIM IOBEPOYHBIM CXEMaM.

H3roroBureb:
OAO «HIIIT «Pamap Mmmc»
Anpec: 197375, Cankr-IlerepOypr, yi. HoBocenbkoBckasi, 1. 37
¢akc: (812) 302-16-16
WHH 7814027653
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3onabl rugposaoruyeckune YS| 6600
(peructparnmonHsiii Homep B ['ocymapcTBeHHOM peectpe 60523).

Ha3naueHue cpeacTBa u3mMepeHu

3ounbl ruaposnorudeckue YSI 6600 (mamee — 30HABI) MpeaHa3HAYCHBI JJIT U3MEPCHUN YIEIbHOU
anekTpuueckor mpoogumoctu (YIII), pH, okucnurensHo-BoccTaHOBUTENBbHOTO noTeHIMana (OBII),
MYTHOCTH, TEMIIEpaTyphbl, MacCOBON KOHIIEHTPAIIMH PACTBOPEHHOI'O KHCIIOPOJa, a TakK)Ke MacCOBBIX
koHieHTparuii noHoB HUTpaToB (NO3'), 1 aMMOHUs (NH;") B MOPCKOH U MPUPOTHOM BOJE.

Onncanue cpeacrsa u3MepeHui

[Tpunun nerictBus kaHaia uaMepeHust YOIl ocHOBaH Ha M3MEPEHUU CUJIbI TOKA W HANPSKEHUS
MEXIY OJJICKTPOJaMH B YETBIPEXAIEKTPOJHON (/IBa TOKOBBIX M JBa IOTCHIIMAIBHBIX DJIEKTPOJIA)
KOHJTYKTOMETPHYECKOM sTUCHKE.

[Mpuniun neiictBus kaHaioB u3Mmepenust pH, Eh, a Taxke MaccoBbIX KOHIIEHTpalMii HOHOB
autparos (NO*), u ammonus (NH*") ocroBan na mamepenun DJIC SIeKTPOAHON CHCTEMBI, 00pa-
3yemoii pH-3nexTpoaamu.

[IpuHiun nedcTBUS KaHAJla HW3MEPEHHS MAacCOBOM KOHIIEHTpAaIlMd PacTBOPEHHOTO B BOJIE
KHUCIIOPOJIa aMIIEPOMETPUUYECKUM METOJIOM OCHOBAaH Ha M3MEPEHHUH CUJIBl TOKAa MEXKIY IUIATHHOBBIM
KaToJIOM U CepeOpsSHBIM aHOJAOM B NEPBUYHOM IpeoOpazoBaTeiie (MemOpaHoi sueiike Kiapka) mo-
CPEICTBOM CIIEUATIbHO CO3MaHHBIM (pupMoit YS| He3aBHCSIIUM OT CKOPOCTH TEpEMEIIMBAHUS Cpe-
16l natyukom «Panua-ITynbe»™.,

[MpuHnMn feicTBUsl KaHama W3MEPEHUs TeMIepaTypbl OCHOBAaH Ha TpeoOpa3oOBaHUU DIIEK-
TPUUECKOTO COMPOTHUBIICHHUSA, MOCTYIMAIOLIET0 B 3JEKTPOHHBIM OJIOK OT MEpBUYHOrO mpeodpazoBare-
7151, IPOTIOPITMOHATIFHO H3MEPSIEMOI BETTHYHHE.

[lpuHnun pgelcTBUS KaHajda U3MEPEHUS MYTHOCTH OCHOBaH Ha ONTHYECKOM H3MEpPEHUH
B3BEIIICHHBIX TBEPABIX YACTHUI] B BOJIE.

KOHCTpYKTUBHO 30HJ COCTOMT W3 DJEKTPOHHOrO OJI0Ka, pPAa3MEIIEHHOr0 B TIe€PMETUYHOM
KOpITyCE€ M MPUCTHIKOBAHHBIX K HEMY CEHCOPOB (KOHIYKTOMETPUYECKOU STUEHKU, MOHOCEIEKTUBHBIX M
pH-anmexTposoB, mpeoOpa3oBarenell TeMIeparypbl M MacCOBOM KOHILEHTPAllMd PAcTBOPEHHOIO B
BOJIe KHciIopoaa). KoHcTpyKius 30H1a MO3BOJISET SKCIUTyaTaluio Ha Tiayonnax 10 200 .

30Ha Ccroco0eH OJHOBPEMEHHO 3alMChbiBaTh M CcOoXpaHiaTh B mamsatu 10 150000 wxguBumy-
QIBHBIX PE3YIHTATOB H3MEPEHUIA.

Kaxnprii 30H71 mMeer ammapaTHbeid uHTEepdeiic cranmapra RS485, mpemnasHaueHHBIA I HX
HACTPOMKHU, KATUOPOBKU U JIJISl TIONyYEHUS MOKa3aHUW MPUOOPOB M KOMMPOBAHUS JAHHBIX U3 MAMSTH
YCTpONCTB Ha KommbloTep. Mcmonb3yeMbrii mHTEpdeiic Mmo3BOJIsSET MOAKIIOYATH K 30HIaM Bce 0e3
UCKITIOYCHHS] PETUCTPATOPhI TAaHHBIX, YCTPOMCTBA Iepenayn JaHHBIX, a TAK)KE HOCHMBIE yCTPONCTBA,
pacroJyiararoniyue aHajJorHYHbIM pazbéMoM RS485. xak mpaBuio, 3JEKTpPONUTAaHWE 30HIIOB OOecreun-
BaeTcs JIMOO 3a CUeT MOAKII0YAEMbIX K HUIM YCTPOMCTB, JINOO OT BHEUIHUX UCTOYHHUKOB (12 B).

Ha Puc.9.2 mpuBeneH BHENTHUI BU 30H]1A.
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Mecto
niombbl

Puc.9.2 BHennuii Bun 30812 ruaponorudeckoro Y S| 6600

IIporpammHoe o0ecnieueHue

3ouabl ruaponornyeckue Y S| 6600, nmeror BcTpoeHHOE mporpammHoe obecrieuenue «Y SI-6600»,
CICHUANIBHO pa3pabOTaHHOE I pEIICHUS 3ajJad YIPaBICHUS 30HIOM, BBIMOJHECHUS HM3MEPCHHI,
COXpAaHEHUs pe3yJIbTaTOB H3MEpeHUN U mnepemaaun JaHHbIX Ha [IK, Ha KOTOpOM yCTaHOBIIEH
CTCIUANbHBI TporpaMMHbIid TIpoaykT (aBTroHOMHOE [10) «YSI6600.hex», npenHa3HaYCHHBINA s
HU3MCHEHUSI HACTPOCUYHBIX MapaMeTpoB 30H/a, MpocMoTpa (pacredaThiBaHMs), OTOOPaXKEHHs, XPaHCHUS
JAHHBIX ¥ pabOTHI C HUMH.

CTpyKkTypa BCTPOCHHOTO MPOTPAMMHOTO OOECTICUCHHsI TPEACTaBIsIET IPEBOBUAHYIO (opmy.
Berpoennoe T10 3amuiineHo Ha ammapaTHOM ypoBHE (OIUIOMOMpOBaHUE) OT HECAHKIMOHHPOBAHHOMN
MOJIMEHBI IIPOTPAMMHOTO MOYJIS.

[TpocMoTp HOMEpa BEPCHH BCTPOSHHOTO MPOrPaMMHOTO 0OecIiedeH sl JOCTYIEeH B mporpamme «Eco
Watch» B menro «Main Menu» moapasaene «Status».

[TpocMoTp HOMEpaA BEpCHU aBTOHOMHOTO MTPOTPaMMHOTO 00eCIedeHHsl TOCTYIeH B porpamme «ECo
Watch» Bo Bkimaake «Help».

W nenTudukaoHHble JaHHBIE IPOrPaMMHOT0 obecrieuenus npuBeaeHsl B Tabnuie 9.3.

Tadauua 9.3
W nentndukannonnple TaHHbIE (TPHU3HAKH) 3HaueHue
Unentndpukannonnoe Hanmenoanue [10 «YS16600.hex» Eco Watch for
Windows
Howmep Bepcun (npentuduxanmonnsiii Homep) 110 1.1 3.18
Hudporsoit unentudpukatop I10 BE669240 2F808D5C
BBIYHCIICH TIO aJl- BBIYHCIICH 110 aJIro-
roputmy CRC32 putmy CRC32
Hpyrue nneHTuukanuoHHbIe JaHHbIC (€CITH UMEIOTCS ) - -

YpoBeHb 3alUThl MPOrpaMMHOrO OOecleyeHUs: OT HEeMpeJHAMEPEHHBIX U MpeJHaMEpPEHHBIX
W3MEHEHUI COOTBETCTBYET YPOBHIO «cpeanuii» mo P 50.2.077-2014.
Bnusiaue 110 yureHo npy HOpMUPOBAHUHU METPOJTOTHYECKUX XaPAKTEPUCTHUK.

Taoauna 9.4
MeTpoJiornyeckne ¥ TEXHUYECKHEe XapaKTePHCTUKH
HanmenoBaHnue XxapakTepuCTUKHI 3HayYeHUs XapaKTePUCTUKHU
Hara3oH W3MEPEHUU VIEIbHOU JIEKTPUUYECKOI IIPOBOIUMO-
A peHMi Y1 P posox o1 0,001 10 100

ctu (YOII), MCm/cm
IIpenensl nomyckaeMoW OTHOCHUTEIBHOM IOTPEIIHOCTH HU3Me-
peHuil yneapHOU AnekTpudeckor mpooaumoctu (Y III), %

+1

234



Jwrana3oH nu3mepeHui BogopoaHoro nokasarens pH

or 1l mo 14

[Ipenens qomyckaemMoi aOCOIOTHOM MOTPEUTHOCTH U3MEPEHUI
BOJIOPOJIHOTO Moka3aresns pH

+0,2

Jlnana3oH u3MepeHnui OKUCIUTENbHO-BOCCTAHOBUTEIBHOTO T10-
tenuuana (OBII), MB

ot munHyc 167 mo 999

[Ipenensr qomyckaemMoi aOCOIOTHOM MOTPEUTHOCTH U3MEPEHUI

+

OKHUCJIHUTENIbHO-BOCCTAaHOBUTENBHOTO NoTeHIana (OBIT), MmB 20
Jwnana3on nusmepenuit MyrHoct, EM® ot 0 1o 1000
[Ipenensl nomyckaeMon MOrpeHOCTH U3MEPEHUH MYTHOCTH:
-a0comoTHOM B auana3zone oT 0 1o 100 EM®, BknrouuTesnh- +5
HO, EM®; +5
-oTHOcHTeNIbHOU B nuana3one cBeiie 100 go 1000 EM®, %
Juana3zoH usmepenuit remneparypsl, °C ot 2 1o 45
[Ipenensl nomyckaemMoil aOCOMOTHON MOTPEITHOCTH U3MEPEHHUN +0.15
temmneparypsl, °C -
Jnana3oH u3MepeHuil MacCOBOM KOHLIEHTPAI[MU PaCTBOPEHHO- 5 50

0oT 5 710
r'o KACIIOpO/a, Mr/zLM3 a
IIpenensl nomyckaeMou MOrpeUIHOCTA U3MEPEHUN MacCOBOM
KOHLIEHTPALMX PACTBOPEHHOTO KUCIOPOIa: +2
-aBCONMIOTHOI B AparasoHe ot 5 10 20 Mr/am’, BRIFOYHTEIb-
HO, M/,
-OTHOCHUTENBHOI B quanas3oHe csbliire 20 go 50 MF/I[M3, % +6

JInana3oH u3MepeHuii MaCCOBOM KOHLICHTPALUU HOHOB:
- murparos (NOg), mr/am’;
- ammonust (NH, "), mr/ov®

or 0,5 10 60-10°
or 0,5 10 18-10°

[Ipenensl nomyckaeMon OTHOCUTEIBHOM MOTPENTHOCTH U3ME-

PEHHUI MacCOBOM KOHIICHTPAIIMHA HOHOB, %0: 5

- aurparoB (NO3);

- ammomnns (NH;) +5
DJIEKTPUYECKOE MUTAHKUE MOCTOSIHHBIN TOK: 12
-HanpspkeHne (ot 8 mienounsix 6arapeit tuna C), B

["aGapuTHBII pa3Mepshl:

- ININHA, MM, He 0oJiee; 520

- TMaMeTp, MM, He Oosee 82
Macca, xr, He Oosee 2,7
Cpennsist HapaOOTKa Ha OTKa3, 4 7000
Cpok ciry0bl, J1eT 5

VY cioBus SKCITyaTalm:

— Temneparypa Bo3ayxa, °C; OoT MHHYC 5 110 45
— OTHOCHTEJNbHAs BIAKHOCTh BO31yXa, %0; ot 10 mo 95
— atmocdepHoe napnenue, klla, e 6onee 106,7

3Hak yTBep:KIeHHus THIIA

3HaK HAHOCUTCS Ha KOPIYC 30H/a B BUJIE KJICEBOU ITUKETKH U Ha POPMYJISp - THIOTPa(CKIM CIIOCOOOM.

KoMmmiieKTHOCTB cpecTBa U3MepeHunii

B xoMIIIEKT BXOOAT:

1. 30H7 ¢ xkabenem — 1 .

2. HaGop cencopos™.

3. Habop 3anacHbix yacteit — 1 mir.

4. KoHTpOabHBIE PAaCTBOPHI — 1 KOMILI.

5. Habop akkymynstopoB — 1 koMILI.

6. Habop xaOeneii RS 485/232 nyst moakimodyeHus — 1 koM.
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7. Anantep A NOAKIIOYEHUS K KOMIbIOTepy — 1 1miT.

8. luck ¢ aBToHOMHBIM 10 — 1 T

9. ®opmynsip — 1 mT.

10. PykoBoacTBO mosb30oBarens — 1 mT.

11. MIT 242-1774-2014— 1 .

* - Ha0Op CEHCOPOB MOXKET OTIMYATHCS B 3aBUCUMOCTH OT KOMITJICKTAIUH.

IToBepka

[ToBepka OCYIIECTBIISICTCS 11O CICAYIOMUM JOKYMEHTaM:

1) MIT 242-1785-2014 «3ouasb1 ruaposoruueckue Y S| 6600. Meronnka moBepKU», yTBEPKACHHASL
' CU ®I'VII «cBHUKWM um. [I.1. MenneneeBa» B uroie 2014r.;

2) TOCT P 8.722-2010 «I"CH. AHanu3aTophl )KUAKOCTH KOHAYKTOMETpUYeCcKre. MeToauka
TTOBEPKU;

3) P 50.2.045-2005 «I"CH. AHanu3aTtopsl paCTBOPEHHOTO B BOZE KUCIOPOIa. METOAMKA TIOBEPKUY;

4) P 50.2.036-2004 «I"'CH. pH-MeTpbl 1 HOHOMEPBI. MeToIuKa TTOBEPKI,

5) 'OCT P 8.702-2010 «I"CU. DnekTpoasl Jisi ONpeIesiCHHs] OKHCIUTEILHO-BOCCTAHOBUTEIBHOTO
MOTEHIIMAa a. MeToINKa MTOBEPKHU».

CpenctBa OBEpKHU:

- paboune stanonsl pH 2-ro paspsna - 6ydepusie pactBopsl o 'OCT 8.120-99;

- CO cocraBa Bognoro pacrsopa HutpaT noros (NO3z) I'CO 7820-2000;

- CO cocraBa BoHOTO pacTBOopa noHoB ammonus (NH4*) 'CO 7747-99;

- TepMOMETp pTyTHBIN, TP-1,

- 'CO mytHOCTH (popmasuHOBas cycrnensus) 7271-96;

- cranapT-TuTpbl CT-OBII-01-1 u CT-OBII-01-2 (roToBsITCS HACHIIIIEHUEM XUHTHUIAPOHOM
O0ydepubix pactBopoB pH 1,65 u 6,86)

- KOHAYKTOMETp J1aboparopHsiii KJI-4 ¢ nuanazoHom ot 10 10 100 Cm/m, morpemraocTs + 0,25 %);

- moBepouHbie razoBbie cmecu ['CO-TII'C cocraBa (02 + N2).

CaeeHns 0 METOAMKAX (MeTOAAX) U3MePEHM I
[TpuBenens B hopmymsipe «30HabI THApOIOTHYecKre Y SI6600.

HopMaTuBHBIE U TeXHHYECKHE JOKYMEHTbI, YCTAHAB/JIUBAKOLIME TPEOOBAHMS K 30HAAM
ruapogornyeckum YSI 6600

1.TOCT P 8.722-2010 «I'CH. KoHIyKTOMETPHI )XKHUAKOCTH JIaOOpaTopHbIe. MeToarKa TOBEPKUY.

2.P 50.2.036-2004 «I'CH. pH-meTpbl 1 noHOMEPBL. MeTOMKa TOBEPKUY.

3.T'OCT 8.450-81 «I'CH. llIkana OKACIUTENIbHBIX MTOTEHIIMATIOB BOAHBIX PAaCTBOPOBY.

4.TOCT 8.120-99 «I'CH. I'ocynapcTBeHHast IOBEpOYHAs CXeMa JJIsl CPeACTB u3MepeHuit pH».

5.TOCT 8.457-2000 «I'"CH. I'ocynapcTBeHHasi HOBEPOYHAs CXeMa JIsl CPEACTB U3MEPEHU I
YAEIBHOMU 3JIEKTPUYECKON MPOBOAUMOCTH JKUIKOCTEN.

6. OCT P 8.766-2011 «I'CH. I'ocynapcTBeHHasi TOBEpOYHAs CXeMa JJI CPEIICTB U3MEPEHUI
MacCOBOM KOHLIEHTpAIMU PACTBOPEHHBIX B BOJIE ra30B (KUCIOPO/Ia, BOJAOPOIA)».

7.TOCT P 8.702-2010 «I'CH. DnexTpoasl AJisg ONpeaeaeHUs] OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO
rnoreHuuana. Meroauka moBepKu»»

8. Texauueckas qoxkymeHTarus Gupmol «Y SI incy», CIIA.

Hsrorosurenn
®dupma «YSI incy», CILIA

Anpec: 1700/1725 Brannum Lane, Yellow Springs, Ohio 45387
Ten. (800) 765-4974, (937) 767-7241, fax (937) 767-9320

CroOoanoapeiipyrwmue npopuiemepsl. [Ipoekt «<API'O»
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C cepenunbl 1950-x rogoB HayalnucCh MHCTPYMEHTAJIBHBIE MU3MEPEHHUS C IMOMOLIbI IOTPYKaeMbIX
OyeB. Ilonauamy »TuM ammapaThl MOYTH HE COAEPKAIM SJIEKTPOHUKHM U BBINOJHAIM POJIb HIETOK,
OpoleHHBIX B peKy. Jpeiidys Ha OONbIINX rTyOMHAX, OHU MTEPUOUYECKH MTOJaBAIA 3BYKOBBIC CUTHAIIBI,
KOTOpPbIE NEJICHIOBAJIUCh OKEAHOTPapUUECKUMH CYAAMU U MO3BOJIAIM ONPENEINTh KOOPAMHATHI 30HAA.
Kcratu, naxxe no ¢opme nepsbie anmnapaThl HAMOMUHAIN THTAHTCKUAE HIETIKU — JUIMHHBIC AIFOMUHUECBBIC
TpyOBI, 3alOJIHEHHBIE >KUJKOCTBIO, C)KUMAeMOH MeHblle MOpckoil Boasl. HaOmronas 3a moaBOIHBIM
JBM)KEHUEM TaKUX MasKOB, yUEHBIE CMOTIIM OOHAPYKUTh KPYITHBIE ITyOOKOBOJHBIC TEUCHHUS, HEBUIUMbBIE
MHEPLUOHHBIE U IPUINBHBIE KoJieOaHus okeaHa. JIydmie Bcero Obuta usydeHa CeBepHast ATIaHTHKA.

B 70-e roas! pa3BuTHE 3NIEKTPOHUKH MO3BOJIMIIO YCTAHABIUBATh Ha OyH 0ojiee CIOXKHBIE JeTEKTOPHI
U TOCTENEHHO NpEeBpalliaTh UX B MOJHOLCHHBIE UCCIIEI0BaTENbCKUE 30HIbl. Pa3mepsl OyeB MOriM ObITh
JOCTaTO4YHO OOJBIINMH, OaTaper — eMKHUMH, COOpaHHas nH(pOpMaIHI — OYEHb BaXKHOW, HO MPOOIEeMOit
MO-IIPEXKHEMY OCTaBalach Iepenada AaHHbIX. Kak n3BecTHO, MOpCKas BoJa MIPOBOJUT IEKTPUUYECTBO, &
3HaYUT — OKpAaHUPYeT paauoBoiHBL [losToMy ymoOHas paaMoCBs3b, MO3BOJISIONIAS YIPABIATH
npubopaMu Jake Ha APYrUX IUIaHETax, B OKeaHe OKa3blBaeTcs Oecnose3Hoil. Ecnu momnoaxu eme MoryT
KOE-KaK HCIOJb30BaTh €€, MPUMEHsSI CBEPXHHM3KME YacTOThl M KWJIOBAaTTHbIE MOIIMHOCTH, TO JJIs
HOrpy’XaeMbIX OyeB 3TO HEBO3MOXKHO. /o cMX HOp y HMX €CThb TOJBKO /IBa BBIXOAA — II€pEelaBaTh
JaHHBIE 3BYKOM, KOTOPBII B BOJIE PACIPOCTPAHSETCs 1aJIE€KO, MU BCILIBIBATh HA TOBEPXHOCTD, IIOAHUMAs
HaJl BOJIOM aHTEHHY.

B 70-e rozpl, Kak B 3asKOPEHHBIX, TaK U B APEH(PYIOMINX 30HAaX, MPUMEHSIUCH 00a crocoba CBs3H,
HO II0 Mepe Pa3BUTHsI UCCIIEN0BATEIbCKUX CIIYTHUKOB PaJHo CTAl0 JOMUHUPOBaTh. CIyTHUKHU BIEPBBIE
MO3BOJIMJIM YYEHBIM HE OXOTUTHCS 3a OysSIMU Ha OKeaHOTpapUUecKHX CyJaxX, a HAXOAUThCSA B MHCTUTYTax
U TIPUHMMATh JaHHbIE, COOpaHHBIE CO BCero 3eMHoro mapa. OcBanBas 3Ty TEXHOJIOTHIO, OKEaHOJIOTH
MIPOBOJIMIIN Bee Ooliee riodanbHbIe 3KCIIEPUMEHTHI, ToKa, HakoHell, B 1990 roay ne navaincs WOCE (The
World Ocean Circulation Experiment; www.wo0cCe.0rg) — 53KCIEPHMEHT 10 H3YYCHHIO HUPKY/ISHN
MupoBoro okeaHa. ITOT NMPOEKT BIEPBbIE MOTPEOOBAI MOKPHITH 30HJAaMU BCE OKEaHbI (Ha TTOBEPXHOCTH
U 1O HeH), U B €ro paMmkax ObUI CO3JaH HOBBIM THII aBTOHOMHBIX aIlllapaToB, KOTOpPbIE MOIJIU
MHOTOKpPaTHO TOTpyXartbcs, JApeiioBaTh Ha TiIyOMHE U BCIUIBIBATH JUISL IEpeJadyd CoOpaHHOMH
nH(popManuu.

[IpoexT OBIT MEXAYHApOIHBIM, M B HEM MPHUMEHSAJIOCh HECKOJIBbKO pPAa3HOBUAHOCTEH 30HJIOB
(manpumep, SLOCUM — 0e3 Oarapeii, TUTAIOMUNACS 3a CUYET Pa3HHIBI TEMIIEpaTyp), HO TJIaBHOE —
Obuta oTpaboTaHa KOHCTPYKLMS aBTOHOMHBIX almnapaToB, CBOOOJHO ped(yromux B IIyOMHE, a NpU
BCIUIBITUH — TEPEAIOLINX JAHHBIE Yepe3 CIYTHUK. B OOJIBIIMHCTBE CilydaeB AJIs 3TOTO MCIIOJIb30BAJIaCh
opbuTanbHas cucrema Argos, COCTOAMIast U3 HECKOJIBKUX PETPAHCISITOPOB HA CITyTHUKAX aMEPUKAHCKOTO
MereoBeomMcTBa NOAA (Perpancisatoper Argos System Bcerja COCTABJISUTH JIMIb YacTh IOJIC3HOM
Harpy3ku MeTeocnyTHHKOB). OHM Bpamanuch Ha HHM3KHX (850 KM) HOJSPHBIX OpOMTAaX M 3a CYTKH
HECKOJIbKO pa3 CKaHMPOBAJIM BCIO IUIAHETY, IPUHUMAasl JaHHBIE U3 JII000M TOUKU OKeaHa.

Oxeanckue 30H1651 WOCE mnorpyxanuch Ha KWJIOMETPOBYIO TIyOMHY, @ MX YCTAHOBKA JUIMJIACh 10
KoHIIa 90-X, HO yXe B cepeluHe IPOEKTa CTAJIO SICHO, YTO COOp JaHHBIX TAKUMM 30HJIaMH 4YpE3BbIUailHO
NEPCHEKTUBEH U €ro HaZ0 paciupaTh. Tak poausics npoekt Argo.

CeronHsa aBTOMaTHUYECKUE MOTPYyXKaeMble 30HABI JUIsl MIPOeKTa Argo M3roTaBIMBAKOTCS BO MHOTHUX
crpaHax. KOHCTpYKIIMU pa3HBIX MPOU3BOAUTENEH OTIMYAIOTCS B JCTANSIX, HO B IIEJIOM OHH ITOXOXKH.
Cawmplie momynsipabie 30H161 APEX mipeacTaBisitoT co00ii alFoMUHUEBBIE IMIIMHIPBI TUaMeTpoM 16,5 cM,
BbICOTOH 1,3 M 1 Becom 26 kr. OHM MOTYT IJIaBaTh, Kak OyMKH Ha TIOBEPXHOCTH BOBI, U OHU ATO JIENAIOT,
KOrJa IepefaroT COOpaHHbIE JaHHbIE, HO IJIABHOE — OHM MOTYT MNOrpyxarbci. BHyTpu kopmyca
HAXOJUTCS 3JEKTPOMOTOP € MOPILHEM, a MO KOPITYCOM — ITy3bIph CO CIIELUAIBHOM KUAKOCTHIO. JIBUras
MOPILIEHb, MOTOP BBIJABJIMUBAET )KUJKOCTh U3 LIMIMHJPA B IIy3bIpb, MJIM HA0OOPOT — 3acachIBacT BHYTPb,
OTYEro 30H/1bI BCIUIBIBAIOT M MOTPYKAIOTCS HA 3aJJaHHYIO TITyOHHY.

IIpoyHocTh M NPOCTOTa HMHULMAIM3ALMK aNMapaToB, IO3BOJSIOT CcOpachiBaTh HX Jaxe C
HU3KOJIETSAIUX camoisieToB. [locnme momagaHuss B BOAY KaXKAbIM 30HI MpoekTa Argo HaxOIHUTCS Ha
MIOBEPXHOCTU HECKOJIBKO YacoB, H3Mepsisl TeMIepaTypy U COJIEHOCTb BOJBl. 3aTeM, II0 KOMaHJe
COOCTBEHHOTO IPOIECCOpa, HAYMHAETCS TIOTPY>KEHHE Ha JBa KHUJIOMETpa CO CKOPOCThIO okoso 10 cm/c.
OTo 3aHMMaeT Oosiee IIECTH 4YacoB, IOCIE 4Yero 30HA ApeiipyeT NeBATh OHEH B TIITyOOKOBOIHBIX
TeyeHusix. Ha JeBsATHII NeHb HAuMHAETCA BCIUIBITHE, NPH KOTOPOM 3aIMCHIBACTCS OKpYXKaromias
TeMIIepaTypa U COJIEHOCTb.
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[Tocne moabema Ha MOBEPXHOCTh 3alHMCh IMEpeNaeTcs B BHJE MAKETOB JUIMHOW 1o 256 6ut. D10
OOBIYHBIC XapPaKTEPUCTUKH JIJII OPOUTATILHON cucTeMbl Argos System, co3maHHOM, KcTatH, eme B 1979
roAy M ceroaHs oOcmyxuBatomiend 6omnee 10 Thicsd Ha3eMHBIX nepenaTdyukoB. OOCTyKMBaHHUE OJHOTO
nepenaTuvka B cucteme Argos cTouT npumepHo 10 nonmapoB B CYTKH 3a JaHHbIE W BBIYHCICHHE
KOOpJMHAT, U BJIBOE MEHbINE TOJNbKO 3a naHHble. [Tompobnee cM. www.argosinc.com). Ceituac Argos
System cocTOMT W3 JBYX CHYTHHKOB, KOTOPBIE MPOXOIAT HaJ JIO0OW TOUYKOW H3KBartopa (B 30HE
pPaTMOBUIMMOCTH) IIECTh-CEMb pa3 B CYTKH, a HaJ moitocamu 28 pa3. «OkHO» paavocBs3u (TOka
OJTHOCTOPOHHEH) AJUTCS OKOJIO AECATH MHUHYT. VIHTepecHO, yTo 3Ta cucTemMa MO3BOJIAET OMpPENENsTh
KOOp/AMHATHl Ha3eMHBIX MaskoB 0Oe3o Bcsakoi GPS. IlpunHumast curhanbl, ABa CHyTHHKA (DPUKCHPYIOT
JOTIJIEPOBCKUM CIIBUT YAacTOT (KOTJa MpHOIMKAIOTCS K MEePeIaTYNKy U YAAJISIOTCS OT HEro), a Ha3eMHBIH
HEHTp 00pabOTKH MOXKET BBIYMCIHUTD 110 TAKUM CABHIaM PACIOJIOKEHHE MasKa C TOYHOCTBIO OT 1 KM 10
150 m.

OxeaHckHe 30HIbI Opei(yIOT Ha MOBEPXHOCTH BOJBI O MOJYCYTOK, a 3aT€M OISITh IOTIPYKAIOTCS
(I'myOuna moaBoaHOTO apeiida MoKeT ObITh 3aJaHa W MEHbBIINE 2 KM, HO Tepe]] BCIUIBITHUEM 30H]I BCE
PaBHO JIOJDKEH IONBITATbCA HBIPHYTh M CHATH JAaHHBIE, HAYMHAas C JBYXKHJIOMETPOBOW TIyOHHBI).
Hlenouynsle O6aTtapeu, 3aHUMAOIINE OOJBIIYI0 YacTh ATIOMHUHHUEBOTO KOPITyCa, MO3BOJISIIOT BBHIMOJIHUTH
OoJsiee MOyTOpa COTEH LUKIIOB MOTPYXEHHE-BCIUIBITHE. B mMpoMexxyTkax MeXay HUMH 30H] IOYTH HE
pacxoayeT HEepPTUu, HOITOMY OOIIHM CPOK pabOThI JOJIKEH COCTABIIATH YETHIPE ro/1a.

[Tpoext APT'O siBisiercss mepBOil MONBITKOM OpraHU3alMy MOCTOSIHHO JIEHCTBYIOIIEH TT0OANbHOM
CeTH OKeaHOoTpaUUeCKMX CTaHIMA Ha OCHOBe aApehdyrommx OyeB-u3meputeneii. C  yderom
CYIIECTBYIOIIEH CETH MOBEPXHOCTHBIX OyeB ceTh OyeB-M3MEpUTENIel COCTABISAIOT OCHOBY HOBOW HAayKH-
OTIepaTUBHOM OKeaHOTpaduu.

JlaHHbIE, TIOJy4aeMble C 3TOW CETH BaKHBI, IMPEXJAE BCEro, /s NPOTHO3a MOTrOoAbl M KJIMMaTa
(mosromy mipoekT API'O sBisiercst yacteio nporpammbl CLIVAR), a Takke mporHo3a COCTOSIHHSI OKeaHa
(mostomy npoekt API'O siBnsiercs yacteio mporpaMMmbel GODAE).

BYHU APTO

HenocpencTBeHHBIMU TpEIIECTBEHHUKaMU OyEB-U3MepuTesel Obutn riyOuHHbIe Tperidyromue Oyu
ALACE, mupoko ucnoisibzoBanHble B mpoekte WOCE B koHIiie 80-X rogos.

B HacTosmiee Bpemst Ipou3BOIUTCS 4 pa3HOBUIHOCTH OyeB-U3MEpUTENEH, UCTIONb3YEMBIX B IPOCKTE
API'O. HauGomnbiiee pacnpocTpaHeHHWE TOJYYWJIM JIBa BHaa, mNpouw3BoguMbix B dammyte, CIIA
(AIIEKC) u Bo ®panuuu (IIPOBOP). Opranuzauuu, HCHOJIb30BaBUIME HECKOJIBKO THIIOB (75
CpaBHEHUS XapaKTEPUCTHK), HEM3MEeHHO nepexoauiu k 0ysm ATIEKC.

byii AIIEKC 0OblYHO KOMIUIGKTYeTCS Tpems JaTuyukaMu (JaBJIEHUS, TeMIepaTypbl H
aeKTponpoBoAHOCTU. Ero myimHa ¢ aHTeHHO#H- Ookojo 2 M. ['opu3oHT npeiida W HIKHHI TOPU3OHT
M3MEepeHui Ha OysX HOBOTO THUIIA MOXHO 33/1aBaTh Pa3IMYHBIMU.

st mpoekta APT'O mpuHATH ClieIyrONIMe yCTAaHOBOYHBIE MapaMeTphl OyeB: HMKHUHA TOPHU3OHT
n3mepenuii-2000 M, a AMCKPETHOCTH U3MepeHuii- 10 1Hel, BpeMsl HaX0XKAEHHsI Ha TOBEPXHOCTH- OKOJIO 6
yacoB. [lapaMeTpsl HEM3MEHHBI B TE€YCHHE BCEHl MpoAOmKUTENbHOCTH Aperida (3-4 roma, ecnu Oyil He
Oyner BbutoBsieH). [Ipenmonaraercs, uto Oyil momkeH mpousBecTd 10 150 craHumii 3a Bech MEpUOJ
paboTHI.

238



CoemMa 3DHIEA ATE0

I MM O B AT EH NS

Ak diks COMEHOCTA
W7 RN EFa Ty s

B ruiies 30 3B NeHMA
W CIRT WA KD ED T CHAZN

P T Y RO B R O

SBEKTIOMOTOp

H i s

Eaiapes

opa eme

T B CHAR W RE T

Pacuim P ENE MBI -ITY ThEfiL

Puc.9.3 Cxema 30H12 Argo

[Ipeamomnaraercsi, 4To mapameTpsl OyeB B OyaylieM MOTYT MEHSTBCS IO KOMaHIEe ¢ OeperoBoro
KoMITbIoTepa (1o 00bIYHOMY KaHany). COOTBETCTBYIOIIME CIYTHUKH YK€ 3aIyIICHBl M BEJIETCS OTIajIKa
Takux OyeB.

CBA3b U TaHHBIE

Jannple u3Mmepenuil omgHoW craniuu nepenatorcs (Puc.9.4) ma cucremy cmytHukoB (APT'OC),
MPOXOISAIINX Yepe3 MeCTO BCIUIbITUS Oys. Eciu ceaHnc cBsi3u npomyleH (HEeT CIyTHUKA UJIH TOBEPXHOCTh
HE/IOCTYIIHA - JIe]l WK BoJia 00Jiee HU3KOU, YeM MPeIoNaraioch, IIIOTHOCTH) - JaHHbIE MTPONaIaloT.

[ToryueHHble Yepe3 CIyTHUK JaHHbIE MEPEKOAUPYIOTCS (C MIECTHAALATUPUYHOTO B JECITUPUYHBIN
KOJ[), TIPOBEPSIOTCS HMX KOOPAMHATHI MU TOYHOCTh W B TEUEHUE CYTOK IEPEAAIOTCS B TIIOOATHHYIO
MereoceTh (I'CT), T.e. noctynHbl BceM cTpaHam. [locie Gosee neTanbHOr0 KOHTPOJS KauyecTBa JaHHBIX
(3aHMMAIOLIETO HECKOJIBLKO MECSIIEB), OHU Mepenatorcs B eHTpsl APTO.
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Puc.9.4 Cxema cBsizu Oyst u3MepHTENs ¢ OEPEroBbIM LICHTPOM

CreneHpb JOCTYIHOCTH K TaKUM JaHHBIM AU epeHnrpoBana B 3aBUICUMOCTH OT CTPAHbI U TPYIIIHL, K
KOTOPOW OTHOCHUTCS TOJIb30BaTeb. JIJIsT YUEHBIX JaHHBIE JOCTYIHBI ¢ pasperieHus: Toro yaenoro (I1M-
principal investigator), KTO sSIBIsSIeTCSI OTBETCTBEHHBIM 3a MPOEKT. Tak Kak B OJHOW CTpaHe MOTYT OBbITh
HECKOJIBKO BEJIOMCTB, OCYIIECTBIISIOIINX MOCTAaHOBKY, U Heckolbko 1M, To ux unTepecs coOatoaatoTcs.
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9.5 Ompuiénvie uzmepumenvHvle yCmpoucmea 00HOPA3068020 Oeicmeus

MeTtoa cBOOOTHOTO TOTPYKEHUS OTPHIBHBIX H3MEPUTEIHHBIX YCTPOUCTB OJHOPA30BOTO JCHCTBUS
ucrionbzyeT XBT-3ommp1. C  mnomompo XBT-30Hma ocymecTtBiseTcss wu3MepeHHe POt
TEMIIEPATyphl, CYIMECTBYIOT Takke XSV-30HABI s H3MEpeHus npoPuiIsi CKOPOCTH 3BYKA.
KOHCTpYKTHBHO OHU TIPEACTABIISIIOT COOOH YCTpOHCTBAa cUrapooOpa3Hoit (hOpMBI ¢ XOPOIIIO 00TeKaeMOit
HOCOBOH dacThlo. BHyTpu mpubopa pacmoioKeHBI: BHICOKOUYBCTBUTEIBHBIN NaTYMK TEMIIEPaTYpHI,
BHYTPEHHSIS DJIGKTPOHMKA M KaTylllKa C IPOBOJIOKOHM, 4Yepe3 KOTOPYIO OCYIIECTBISETCS Iepeaaya
JAHHBIX Ha TepMHUHaJ. Bces cucrema B LIENIOM COCTOMT M3 Tpex diaeMeHToB: XBT-30Hma, TepmuHana
npuema, 3alucd U MepBUYHOM 0O0pabOTKM HM3MEpUTENbHOW HHGPOpPMAIMM U ITYCKOBOM YCTaHOBKH.
AHAJIOTUYHO YCTPOEHBI U XSV-30H/bI.

B Hacrosiiiee Bpems Beiimyckaercs 1enbii psjg XBT-30H10B U psia TONOTHUTENBHBIX YCTPOUCTB IS
WX IPUMEHEHHS.

[Mpunnun pevictBus XBT-30HI0B 3akifodaeTcss B CileAyrOmeEeM. 30HJ TOTPYXaeTcs B BOAY H
HaXOJUTCsI B CBOOOJHOM majeHuu. [Ipoxos yepes TOMIly BOABI OH M3MEPSET TeMIepaTypy Moiaydas
TE€M CaMbIM MPAKTUYECKU HENpPEphIBHBIN Npoduib TemnepaTypsl. Bec 30H71a TOYHO ompeserneH, yepes
MaTEMaTHYECKHE COOTHOIICHUSI OINpeAeNseTcs MNpUBs3Ka Npoduias TeMmreparypsl K TIIyOWHE C
norpemHocTbio +2%. Ilpenu3noHHBIH JaTU4MK TeMIlepaTypbl oOecreunBaeT HU3MepeHue mpoduis c
norpemHocThio +0,1%.

XapakTepuCcTUKU pa3nuuHbix Mozeneit XBT-30u10B npuBenens! B Tabmuie 9.5.

Tadauua 9.5
Xapaxrepuctuku XBT-30H10B
Mogens MakcumanbHasi TiyOnHA Cxopocts cynHa | Paspemaromnias
MOTPYKEHUS CIIOCOOHOCTh
T-4 460 m 30 y3710B 65 cm
T-5 1830 m 6 y310B 65 cm
Fast Deep 1000 m 20 y3710B 65 cMm
T-6 460 m 15 y310B 65 cm
T-7 760 m 15 y3moB 65 cm
Deep Blue 760 m 20 y310B 65 cM
7-10 200 m 10 y310B 65 cm
T-11 460 m 6 y3710B 18 cm

XBT- 30H11bI MOTYT OBITH HCIIOH30BaHBI KaK C MOJBOJHON TaK U HAIBOJHON MyCKOBBIX YCTAHOBOK.
9.6 bykcupyemple uzmepumenvHule yCmpoucmea

B Hacrosiiee Bpemsi HIMPOKOE PacHpOCTPAHCHUE IMOJNYYHIH OYKCUPyEeMbIE 10 BOJHOOOpa3HOM
(cuHycOMIANbHOW) TPAaCKTOPUM HOCUTEIM OKEAHWYECKHUX JAaTYUKOB — OHIYIATOpHlL. [lomepemeHnHo
BCIUIbIBasl K TOBEPXHOCTH M TOTPYXKasich A0 MakcUMalbHBIX IiyouH B 100-400M, KOMILIEKC
OKEaHOJIOTMYECKUX JAaTYNKOB, YCTAHOBJICHHBIX HA aHIYJISATOpax, MO3BOJISET MOJy4aTh HAa XOIy CyJHA
NPaKTUYECKH HETPEPBIBHBIE pa3pe3bl IO COOTBETCTBYIOIIMM HapamerpaMm. Kak mpaBuio, Ha
aHIYJIATOPBl YCTaHABIMBAIOTCA HE TONBKO OObrdHBIE CTD-30HIBI ¢ KOMIUIEKTOM JIOTIOJTHHUTEIBHBIX
JAaT4YNKOB, HO M Ipyras anmaparypa.

MiniBAT (Guildline, Kanamga) u BIO-FISH (“ADM-Electronik GmbH”) — 310 oueHb Ierkue
anmapaTsl, HAlOMHMHAIOIME MO (OpMe IBYXKWIIEBOW adpOIUIaH C OTKPBITBIM KOPITYCOM HpPOCTOH
KapKacHOW KOHCTPYKLIMH W HEOOJBIIMM MOJE3HBIM O0BEMOM, MpeJHA3HAYCHHbIC Ui PaOOTHI IMpH
cmaboM BOJHEHUHM M HE BBICOKHX CKOPOCTSIX OyKCHPOBKM Ha MaibIX IiryOmHax. Heckospko mydmme
XapaKTepUCTHKH HMeeT Oykcupyembid Hocutenb Tuma ScanfishMKI kopmyc koroporo, monbe3yschk
aBHAIIMOHHON TEPMUHOJIOTHEH, BBIOJIHEH B BHUJE JICTAIOUIETO KPbUIA C HEOOJBIIMMH KOHIIEBBHIMU
KWISIMU. DTH TPU HOCHUTEIS HEJb3s Ha3BaTh aHAYJISTOPAMH B CTPOTOM CMBICIIE 3TOTO CJIOBA, TaK Kak B
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OCHOBHOM OHH IpeJIHa3HaueHbl Uil OYKCHPOBOK Ha MOCTOSIHHOM TOPU30HTE, a BEJIWYMHA TIIYOUHBI
rOpU30HTa 00ecreynBaeTcsi HEOOXOAMMBIM COOTHOIIEHHEM JUIMHBI Kabelnb-Tpoca U CKOPOCTHIO
OykcupoBku. [IpuMeHsisi peBEepCUBHBIN PEeKUM pabOThI JIOSIKH, MOXKHO OYKCHPOBATh HOCHUTENH II0
CUHYCOHMJIaJbHOM TPAEKTOPHHM, HO TAaKOE pEIIEHUE 3HAUYMUTENIbHO COKpAIlaeT >KU3HEHHBIH pecypc
ne0e KN U TOITOMY UCIOJIB3YETCS PEAKO.

I'nmy6okoBoaHbIi OykcupyeMblii HocuTens Scanfish MK Il umeer dopmy, O6au3Kyr0 K mpeasiayIiei
MOJIeNId, HO OOJIbIIME pa3Mephbl, a caMO KPbUIO CHA0XEHO DPa3/eNbHO YIPaBISEMBIMU 3aKphUIKaMHU,
KOTOpBIE MO3BOJIAIOT OYKCHUPOBATh HOCUTEINb MO0 CUHYCOUIATbHON TPAEKTOPUU WIIM MEHSTh TOPU3OHTHI
OyKCUpOBKHU 0e3 M3MEHEHUs JUTMHBI Kabenb-Tpoca. Cienyer OTMETUTh, YTO Majas IUIOIAAb KOHIIEBBIX
KHWJIEH HEe MOXET 00eCIeYlTh HOCUTENIO KypCOBYIO YCTOMYMBOCTh BO BCEX PEKMMax OYKCHPOBKH, UTO,
BIIPOYEM, XapaKTEpPHO U I aBUAILIMOHHBIX aIlllapaToB ¢ 3TOi (opMmoii kopiyca. boiee coBepiieHHBIMU
rnybokoBoaHbIME HocuTensamu  sBisoress  BATFISH 11 ¢dupmer  Guildline u SeaSoar  dhupmer
ChelsealnstrumentLtd. O6a HoOcuTens BBIIOJIHEHBI O CAMOJICTHOM CXEME C JBYMS KPBUIBSIMH H
OJIHOKMJIEBBIM XBOCTOBBIM ONEPEHUEM C TOPU30HTAIBLHBIMU U BEPTUKAIBHBIMU PYJISIM, IPUYEM CEUEHUE
OCHOBHOTO Tella HMMEeT OBaJbHYI0 (OpMy C OOKOBBIM C)XKATHEM, YTO IIOBBIIIAET KYpPCOBYIO
ycTounBocTh. [lone3nplii 00beM SeaSoar Mo3BOJAET Pa3MECTHUTh BCIO HEOOXOIUMYIO alaparypy
BHYTPU KOpIIyCa B OTJIMYME OT KAaHAJICKOM MOJEJIM, Ha KOTOPOHM 4YacTb HU3MEpPUTENEH AO0JDKHA
HaBEIIMBAThCS CHApPYXXH. SeaSoar Takke WMEeT albTepHaTop (KOPMOBOW BHHT C TEHEPATOPOM),
MO3BOJISIOIIMN HUCIOIB30BaTh OYKCUPYEMBI KOMIUIEKC B aBTOHOMHOM DPEXHME Ha Tpoce 0e3 Kadens.
Hecmotpst Ha Bce mocTOMHCTBA TiTyOOKOBOJHBIX aHIYJSATOPOB, WX OoJbLIME rabapuThl 1 MHOXKECTBO
BBICTYNAIOUIMX YacTel BbI3BIBAIOT OIPEAEICHHBIE OSKCIUIyaTallHOHHBIE CJIOKHOCTH, OIpaHUYUBast
00acTh UX MPUMEHEHUSI KPYIHBIMH Hay4YHO-HCCIIEA0BATEIbCKUMU CYAaMH, UMEIOUTUMH CIIelUaTbHbIE
ne0e KN U KOPMOBBIE CITyCKOIOIbEMHBIE YCTPOHCTBA.

CaMbIMH pacnipOCTpaHEHHBIMU SIBJISIOTCS aHIYJIATOPBI ISl CPEIHUX TITYOMH, OXBaThIBAIOIIMX BCIO
aBdoTHueckyto 3ony. Gupmoii Valeport Beimyckaercst Oykcupyemsiii Hocutenb U-Tow, ¢popma kopryca
KOTOPOTO HAallOMHMHAET CErMEHT CAaMOJIETHOTO KpbUIa, NMPUYEM IIHPUHA KOpIyca COM3MEpHUMa C €ro
TOJMHOM. B oTinunMe OT JaTCKMX HOCUTENEW, MO LEHTPY 3aJHEHd YacTh KOpIyca PaCMOJIOKEH
BEPTUKAIbHBIA KWJIb M JBa HEOOJBIIUX YIpaBIsieMbIX OOKOBBIX KpbUIblIKa. Mcnonp3oBaHue
BCTPOEHHBIX JaTYMKOB TaHIaka M KpeHa B KOMIUIEKCE C KOPPEKTHPYIOIIEH KOMIIBIOTEPHON
MPOrpaMMOil 3HAUUTEIHHO MOBBICUIIO KYPCOBYIO YCTOMUHUBOCTh HOCUTEIIS.

[TomHOCTBIO TIpOOJIEMa YCTOMYMBOCTH ObliIa CHSTA TOJIBKO B KOHCTPYKIMH aHIYJIATOpa (pupmbl
Chelsea Instruments Ltd — AquashuttleMklll. ®opma kopmyca Hamomunaet Hocutesnbs U-TOW, ogHako
Aquashuttle nmeer ruapogHaAMUUECKH TPOCUYUTAHHBINA M XOPOLIO 0OTEKAEMBIi KOPITYC, BBITOTHEHHBIN
U3 CTEKJIOIIACTHUKA C BHYTPEHHEH CTajabHOW pamMoi, U TJIaBHOE, JIBA CHJIBHO Pa3BUTHIX BEPTUKAIbHBIX
KWUJIS, COCAMHEHHBIX B CBOCH BEpXHEW YacTH YHpaBisieMbIM KpbUioM. Hocutenb obnamaer ouyeHb
BBICOKOH TIPOYHOCTHIO U MOXKET pab0TaTh Ha CKOPOCTH A0 25 y3710B. Ha MEHBIIINX CKOPOCTSAX B CPEAHEH
YacTH KOpIIyca JIOTIOJIHUTENIBHO YCTAaHABIMBAIOTCS JBa HEOONbIIMX Kpbula. Monaudukamus 3Toi
MOJIEJIH MOJIb3YETCs OOJBIINM CIIPOCOM.

Tabauua 9.6
OCHOBHBIE XapaKTEPUCTUKU OYKCUPYEMBIX CUCTEM
I'my6una, | Cxopocts, | Ilonesn. KabGenb-Tpoc Pasmepri cM | Bec,
Mopens M y3IL. o0beM, 1 | luam. | ymcio KT
MM KIJT
MiniBAT 60 3-10 25 4.75 14 75x32x70 7
BIO-FISH 60 3-8 25 4.75 3 75x32x70 7
Scanfish Mk | 100 2-10 25 6.35 1,4 100x13x75 34
Scanfish Mk 11 500 2-10 40 6.35 1,4 100x14x80 50
BATFISH I 400 3-12 - 8.20 7 130x90x125 85
Sea-Soar 500 4.5-12 120 9.53 7 150x98x160 | 150
U-Tow 100 4-20 60 8.20 7 120x48x81 100
Aguashuttle 150 5-25 45 8.20 1;7 106x50x72 66

242



Mk3
Nu-Shuttle 400 150 4.5-15 80 8.20
Nu-Shuttle 500 150 4.5-10 100 8.20

130x57x40 72
130x57x50 75

==
~ |~

9.7 Mapeozpadghvr

Kak orMeganoch panee, KpoMe BbIICICHHSI COOCTBEHHO MUKHOKINHA, a TAK)KE BHYTPEHHUX BOJH Ha
HEM, BeChbMa BaXHBIM T'HAPOPU3NYECKUM (AKTOPOM, BIHSIOIMIMM Ha HKCIUIyaTalMI0 B YCIOBHUAX
HAJBOJTHOTO TIJIABAHUS SBIISETCS H3MEPEHUE XapAaKTEPUCTHK TTOBEPXHOCTHOT'O BOJTHEHHUS.

I'panuna pasnena oxean-armocgepa npeacTaBisieT co00i HECOMHEHHBIH UHTEPEC C TOUKH 3PEHHUS
JKCIUTyaTallid B YCIOBUSX HAJIBOJHOTO IutaBaHus. M3 TUApOGU3MUECKUX XapaKTEPHCTUK OKeaHa
CHOCOOHBIX TOBJUATH Ha 3Ty JKCIUTyaTallllo, B MEPBYIO OYepelb, CIEAYyeT BBIACIUTH BOJHEHHE Ha
MTOBEPXHOCTU MOPSI, @ TAKIKE JICIOBYIO OOCTAHOBKY M Pa3lIMYHBIE METEOPOJIOTHIECKIE (PaKTOPHI.

C ToukM 3peHus 3a7ady, peulaeMbIX B OKCIEPUMEHTAIbHBIX HCCIEAOBAHUAX, Hauboee
MOAXOAIIIMHI  H3MEPUTEISIMH  M3MEHYMBOCTH YPOBHS MOpS (2 HMMEHHO - BOJHEHHS IIHPOKOTO
CHEKTPaJIbHOTO Juara3oHa) SBIIOTCS Mapeorpadbl ypoBHs Mops. Hambosnbmiee pacnpocTpaHeHHE B
HACTOAIEE BpeMs TMONYYHJIM Mapeorpadpl, OCHOBAaHHBIE Ha THAPOCTATUYECKOM MPHHIIHIIC.
IM'aapocTaTudecknii MPUHIAIT U3MEPEHUN peaTu30BaH B I1€JIOM psijie Mojiesiell MapeorpadoB OTKPBITOTO
Mops. 3 oTeuecTBeHHBIX TPpuOOpOB oT™MeTUM «/Ipunug-2» (HIIIT «MAPCy, 1. I'arunna, Poccus).

Nsmepurens ypoBHs Mopsi «lIpunuB-2» BHeceH B ['oCcymapCTBEHHBIN peecTp CPeACTB U3MEPEHUM.
Peructpanuonnsiii Homep 37032-08. [IpuBenem ero kpatkoe onucaHue.

HN3meputenu ypous mops «Ilpunus-2/1»

Ha3navenue u 00,1acTh NPUMeEHEHUS

Nameputenu ypoBHs Mopst «lIpunus-2/1» (manmee - m3aMepuTenu) mpeaHa3HAYCHBI NI U3MEPECHHM
YpPOBHA BOAbI B OTKPBITHIX BOJOCMAX OTHOCHUTCIBHO YCJIOBHO IMPHUHATOIO HYJICBOI'O YPOBHS CUCTCMBI
reo(U3M4ECKUX BHICOT B aKBaTOPUHU BOJIOEMA.

OO6nacTh NpUMEHEHHUS -THAPOMETEOPOIIOTHSI.

Onucanue

[TpuHIMI IEeHCTBUS U3MEPHUTENsi OCHOBAH Ha 3aBHCHMOCTH, CBSI3BIBAIOIIEH BBICOTY CTO0a BOJBI,
THIPOCTaTHYECKOE JaBIICHUE, TUNIOTHOCTh BOJBI U YCKOPEHHE CBOOOJIHOTO MAJCHUS B MECTE MOCTAHOBKH
MOTpY»XKaemMoro 0JI0Ka U3MEPUTEIIS.

N3meputens nmeeT MOIUGUKAINN, OTIUYAIOIINECS TUAlla30HaAMU U3MEPEHHU U KOMIUIEKTHOCTBIO:

-monudukanus wm3meputens (CYENM.406239.001) ¢ morpykaeMpiM W TIPUEMHBIM OJIOKaMH,
COCTMHEHHBIMU JIMHUEH CBSI3U, 00ECIEUMBAIOIIAs HEMPEPBHIBHYIO MUGPOBYIO MHAMKAIIMIO H3MEPSIEMBIX
3HAYEHUH YypOBHs, TeMIepaTypbl BOJbl B MECT€ IIOCTAHOBKM MOTpyxaemMoro OJoka, a TaKxke
aTMoc(epHOTro JaBJICHHS B 30HE PACIIONIOKESHHS IIPUEMHOTO OJI0Ka;

- momudukanuu usmepureneit (CYEN.406239.001 - 01, - 02, - 03) ¢ aBTOHOMHBIMH TIOTPY>Ka€MbIMHU
OmoxamMu, 00eCreUMBAIOIINE ITOCIIE MX U3BJICUEHUS U3 BOJIBI BBIBOJ HA MOHUTOP KOMIBIOTEpA TaOIHUIIBI C
U3MEpPEHHBIMU 3HAUYEHUSMU YPOBHS, THUIPOCTATUYECKOTO U aTMOCHEPHOrO [aBJICHHM, a Takxke
TEMIIEPATyPHI BOJIBI B MECTE TTOCTAHOBKHU MOTPYXKAeMOro 0JIOKa 332 BeCh MEPHOJ] €T0 aBTOHOMHOM pabOTHI.

Bce wmomudukanuu u3Mepurens cHaOXeHbl TaliMep -  KaJleHZapeM C  HEe3aBUCHMBIM
ANEKTPONUTAHUEM,  OOCCIICUYUBAIONIUM  CHHXPOHHU3AIMIO  HM3MEPSIeMBIX  3HAYEHUH  ypOBHS,
TUIPOCTaTUYECKOTO0 UM aTMOC(EPHOTO NaBiICHUI M MX MPUBS3KY K TEKYIIEMY MECTHOMY BpPEMEHH, Kak
MIPH BKJIFOYEHHOM, TaK U MIPH BBIKIIFOUEHHOM OCHOBHOM MUTAHUU U3MEPUTEIIS.

W3meputenb BBINOMHSAET AaBTOMAaTHYECKOE BBIUMCICHHE YPOBHS IO H3MEPEHHBIM 3HAYEHUSM
THIPOCTaTUYECKOTO0 M aTMOC(HEPHOTrO JMABICHHUA M MPEABAPUTEIHHO BBEACHHBIM BPYYHYIO 3HAYCHUSIM
YCIIOBHO MPHUHITOIO HYJIEBOIO YPOBHSI CHCTEMbl TIeOo(PHU3NYECKHMX BBICOT B AaKBAaTOPUHU BOJOEMA,
IUIOTHOCTH BOAbI (mpecHoil - 1,00 r/em® wn comenoit - 1,02 r/cm®) ¥ 3HAYCHMS MECTHOTO YCKOpEHUS
CBOOOJTHOTO TIAJICHUS B MECTE ITOCTAHOBKH IMOTPYKAEMOTO OJIOKA.

B kadecTBe MEpBHUYHOTO U3MEPHUTEIHLHOTO Mpeodpa3oBaTelis MPUMEHEH MpeoOpa3oBareb (IaTUHK
THAPOCTATUYECKOTO AaBieHHs) TeH3zomeTpuueckoro tuma cepuii EC, ML, MLH ¢upmsr Honeywell.
BBenenue mompaBku Ha aTMOC(EpHOE JaBIEHUE MPOU3BOIUTCS AaBTOMATHYECKH C IMOMOIIBIO AaTYMKA
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armocdepHoro nasinenus tuma MIIX 4100A ¢upmbel Motorola, yCTaHOBIEHHOTO0 Ha MEYAaTHOW IUIATE
npuemHoro 6noka (Mmomudukanuss CYEN.406239.000), mibo ¢ moMomipio CrernuaibHoro 0apomeTpa ¢
U(POBBIM BBIXOJIOM, TIOCTABIISIEMBIM BMECTE C U3MEPHUTENEM (JUIsl OCTATBHBIX MOIUDUKALIHIA).

JUid nM3MepeHuss TeMIepaTypbl HCIOJB3YETCsl IUIATUHOBBIA TEPMOMETDP CONPOTHBIICHHsA Tuna Pt-
1000, pacriono>keHHBIH PSAAOM C KOPITYCOM JaTyMKa THAPOCTATHUYECKOTO JABICHHS U 00ECIIeUNBAIOIINI
BBEJICHUE TEMIIEPATYPHBIX MONPABOK K IOKa3aHUAM IIOCIIEIHETO.

BbIxonHble CHUTHAIBl AATYMKOB (TEMIIEpPATyphl, THAPOCTATUYECKOTO M aTMOC(EpPHOrO aBJICHUS)
IPEJBAapUTEIILHO NPeoOpa3yloTcss B IMPONOPLHOHAIBHBIE MM 3HAY€HUs YacTOThl C IOCIEAYIOIIUM
npeoOpa3oBaHUEM 3THX 3HAYEHUH B LU(POBOM NBOWYHBIN 16-TH pa3psaHblil KoJ. 3HaueHHUs HU(POBBIX
KOJIOB 3aHOCATCS B IaMSATh MUKPOIIPOLIECCOPA U3MEPUTEIIS.

DJNEeKTpOHHAs CXeMa M3MEpHTeNs BhIOMHEHa Ha 0aze mukpompoueccopa PIC 16F84. B ee cocras
BXOAUT TakMep-KaJeHaapb, 00€CTIEUNBAIOIINI PEXUMBI IUKIMIHOCTH u3MepeHuit (2; 10; 30; 60 muH) u
OCYILECTBISIOLIUI NPUBA3KY PE3YJIbTATOB U3MEPEHUN K TOUHOMY BPEMEHH U JIaTE.

Kopmnyc norpyxaemoro 0j10ka M3MepUTeNs BBIIOJHEH B BUJE LWJIMHAPA M3 HEP)KaBEIOIEH CTallu.
[TpuemMHBIN OJIOK BBINOJIHEH B IUIACTMACCOBOM KOPIIYCE € KHJIKO - KPHCTAIIMUYECKUM HHIUKATOPOM,
OoTOOpaKaroIMM JIaTy M BpeMs HM3MEpPEHMs, YPOBEHb BOJABI B CAHTUMETpaX, TEMIEpaTypy BOIblI B
rpaaycax Llenbcus, aTMocdepHoe qaBIeHHE B TeKTONACKAIIAX.

N3meputens caadxken CD - AUCKOM ¢ COOTBETCTBYIOIIMM MPOTPAMMHBIM 00ECTICUCHHUEM.

OcHOBHBIC TEXHHYECKHE XaPAKTEPUCTHKHU
OCHOBHbBIE TEXHUUECKUE XapaKTEPUCTUKU MOAU(UKauilt u3MepuTens npuseneHs! B Tadbmure 9.7.

Tabanna 9.7
3Ha4YeHUS
Ne /it HanmeHnoBanue xapakTepuCTUKHI
XapaKTEPUCTHUK

1 2 3
Jnamna3oH u3MepeHuil ypoBHsI, M

1 Momudukamu CYEN.406239.001, CYEN.406239.001-01 0,5-10;
Monudukannu CYEN.406239.001 - 02, CYEN.406239.001 - 03 1-30;1-60
[Ipenensr nqomyckaeMoi abCONMIOTHOM MOTPETHOCTH U3MEPEHUI YPOBHS, M

2 Monudukannu CYEN.406239.001, CYEN.406239.001-01 +0,025;
Momuduxaru CYEN.406239.001-02, CYEN.406239.001-03 +0,06;+ 0,1
Jrana3zoH U3MepeHHil THAPOCTATUYECKOTO JaBiieHus, Klla

3 Monudukaunu CYEN.406239.001, CYEN.406239.001 -01 5-100;
Momuduxaru CYEN.406239.001-02, CYEN.406239.001-03 10-300; 10-600
[Ipenenbr nomyckaeMon abCOMIOTHOM MOTPEIIHOCTH U3MEPEHUN

4 TUAPOCTATUYECKOTO AaBieHus, klla +0.1-
Monudukaunu CYEN.406239.001, CYEN.406239.001-01 +0_3_’ +’O 6
Momuduxaru CYEN.406239.001-02, CYEN.406239.001-03 R

S) Junana3on nu3mepenuit remneparypsl,°C munyc 2-30

6 [Ipenenbr nomyckaeMon abCOMIOTHOM MOTPEITHOCTH U3MEPEHUN +0.1
temreparypbl,°C _’

7 Juanazon u3mepeHuit armocepHoro aasienus, klla 95,0-106,0

8 [Ipenenbr mnomyckaeMon abCOMIOTHOM MOTPEIIHOCTH TPH H3MEPEHUHN +0.1
atMocgepHoro aasneHus, klla -

9 [TeproUIHOCTH IIUKJIOB U3MEPEHUH, MUH 2;10; 30; 60

10 | IlorpemHocTs X0/1a TaliMepa 3a CyTKH, C, He OoJiee 2

11 | JInuTenpbHOCTh MHKJIA H3MEPEHUS (BpeMsl OCPEIHEHHUS ), C 60
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12 | ABTOHOMHOCTb U3MEPHUTEIIS, MEC. 12
DNEKTPOMUTAHUE - OT UCTOYHUKA MTOCTOSHHOTO TOKa HamNpspKeHueEM, B

13 - mogudukanus CYEN.406239.001 12+ 15%
- momudukamun CYEN.406239.001 - 01, -02,- 03 3,5(1,5)
Macca, He 6oiee, KT

14 - mogudukanus CYEN.406239.001 1,2/0,5
- mogudukaruu CYEN.406239.001 - 01, -02,- 03 1,8
["abapuTHbIE pa3mMepsl, MM

15 -monupukanus CYEN.406239.001 050x270/

180x125x42;

-moaudukanuu CYEN.406239.001 - 01,-02,- 03 089x210
CTOHKOCTD K BHEIIIHUM MEXaHUYECKUM BO3AECHCTBUIM:
- CHHYCOUJaJIbHAsl BUOpamus npu yckopeHuu 9,8 m/c wactoro, [ 10

16
- OIMHOYHBIE YAAPHI C YCKOPEHHEM, M/C IIPH JUTUTETLHOCTH UMITYJIbCa 147
(0,5-2,0) mc
PaGouue ycioBus SKCITyaTaluu
- Trara3oH temmneparyp,°C: munyc 2-30

17 JUISL IOTpYy>KaeMoro 6J0ka 1-35

JUTSI IPUEMHOTO OJT0Ka 80

- OTHOCUTEINBHAsI BIAXHOCTh Bo3ayxa nnpu 25°C, %

18 Cpoxk ciyx0bl, JIeT, HE MEHEe 10

3HaK yTBepsKAeHHs THIIA

3HaK yTBEp)KIACHHS TUIIA HAHOCUTCS TUIOTpadCKUM CIOcoOOM Ha TUTYJBHBIN JIMUCT PyKOBOJCTBA 11O
HKCIUTyaTaIiH, a TAK)KE TPABUPOBKON Ha KOPITYC MOTPYKaeMOro OJI0Ka U3MEPHUTEISL.

KoMmiaekTHOCTH

KomrmiekTHOCTh M3MEpUTENS B 3aBUCUMOCTH OT MOAM(HUKAIIMKA COOTBeTCTBYeT Taodi. 9.8

HanmenoBanue cocTaBHOM 4acTu

[Torpyxaemsrii 610k CYEN.408837.001
¢ JIMHHEH CBI3H 15M

[Torpyxaemsrii 610k CYEN.408837.001-01
[Torpyxaemsrii 610k CYEN.408837.001-02
[orpyxaemsrit 6mox CYEN.408837.001-03

Hcrounuk IINTaHUusA Ha OCHOBC
CTAOMIIM3UPOBAHHOTO OJIOKA MTUTAHUS
BIIC A 12-0,35 CYEN.436212.001

[Tpuemnsbrii 610k ¢ XKW - mHaukaropom
CVYEN.408843.001

Bapomerp mudposoit CYEN.406239.300 c
kabenem CYEN.685690.002
(Mo oTAENIBbHOMY 3aKa3y)

AxkymymsitopHast Oarapess 12B, eMkocTh

406239. 001

Taoauna 9.8

KonuaectBo Ha MoaH(UKAIIIIO

CYEN. CYEN. CYEN.
406239. 001- | 406239. 001- | 40623 9001-
01 02 03
1 - -

- 1 -

- - 1
1 1 1



He MeHee 3,5A-qac CYEN.563340.001

KomnbroTepHslit kabenb - aganrep 1 1 1
CYEN.467119.001

KoMmbrorepHsIiii kabelnb - agantep
CYEN.467119.002

[Tepexomuuk ComPort - USB-Port
CYEN.467119.003

JIByXnpOBOAHAS JIMHUS CBSI3U
CYEN.685690.001 mymHOit 10 1000 M 1 - - -
(o oTeNnbHOMY 3aKa3zy)

CD-nauck ¢ ycTaHOBICHHBIMH

nporpammamu CYEN.301241.001 ! ! ! 1
PykoBoACTBO 110 3KCIUTYaTauu 1 1 1 1
CYEN.406239.001PD

Metonuka nosepku 254 -0005-2007MI1 1

®opmynsap CYEN.406239.001 ©O

IMoBepka

[ToBepky wu3MepuTeNell OCYIIECTBISAIOT B COOTBETCTBHUM ¢ gokymeHntom MII 254-0005-2007
«M3meputens ypoBHs Mops «IIpunmuB-2JI». Metoauka noBepku», yreepxaeHasiM [T CU «BHUNUM
uMm. JI.1.MenneneeBa» B nexadbpe 2007r.

B nepeueHb 0OCHOBHOTO MOBEPOYHOTO 000PYIOBAHUSI BXOJSIT:

- MaHoMeTp Tpy3onopiuHeBoil MITA-15, k1. Tounoctu 0,01 mo 'OCT 8291-83;

- MaHoMeTp Trpy3onopiuraeBor MII-6, k. Tounoctu 0,02 mo 'OCT 8291-83;

- TepMoMeTpbl cTekisiHHbIe pTyTHBIE TP-1 mo 'OCT 13646-68

- TepMocTaT BoasiHOM npenu3nonasid TBII-6, TY 50.119-78.

Me:xnoBepouHblid HHTEPBAT - |1 rox.

HopMaTuBHO-TeXHHYeCKHE JOKYMEHTBI

I'OCT 8.017-79 I'CH. T'ocynapCTBEHHBIN MEPBUYHBINA 3TAJIOH W OOIIECOI03HAsI TOBEpOYHAs cXxeMma
IUISL CPEJICTB U3MEPEHUI u30bITouHOTO NaBieHus 10 250 MIla

I'OCT 8.223-76 I'CU. I'ocynapcTBEeHHBIN CIENUATbHBIN 3TAJOH U O0IIECOI03Hass TOBEPOYHAs cXeMa
JUTSL CPEJICTB U3MEPEHUI a0COMOTHOTO aBieHus B auanazone 2,7-10 ... 4000-10 ITa

I'OCT 8.558-93 I'CH. I'ocynapcTBeHHasi TOBEpOYHAsA CXeMa JJIsd CPEJICTB UBMEPEHU TeMIIEPaTypBhl.

N3meputens ypoBHs Mops «[Ipunmus-2/1» CYEN.406239.001TY.

3akioueHune

Tun uzmepurteneit ypoBHs Mops «IIpunuB-2J1» yTBEpKIeH ¢ TEXHUYECKUMHU U METPOJIOTUYECKUMU
XapPaKTCPUCTHUKAMH, TIPUBCACHHBIMHA B HACTOAINICM OINMCAHHUU TUIIA, MCETPOJIOTHNYCCKU O6CCH€‘I€H npu
BBIINYCKE M3 MPOU3BOJCTBA U AKCIUTYaTallMH COTJIACHO TOCYIapCTBEHHBIM MTOBEPOYHBIM CXEMaM.

H3roropuTen
3A0 «HIII «MAPC»
WHH 4705023484
Anpec: 188350, Jleannrpanckas o611., r.I'aTunna,
yn.120-# [NaTunHCKOM nuBU3MUH, 1.1
Ten/akc: (81371) 76137

9.8 Akycmuueckue oonnepoeckue npogpunozpaghor mevenusn
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Ceituac BBIITYCKaeTCs LENBbIA PSAA aKyCmuueckux OONAepo8cKUx npogunozpagos meyveHus, YACIO
BBIITyIICHHBIX MOJIENICH HCYUCISAETCS JAECSITKaMH. MBI pacCMOTPHM TOJIBKO IIOCIETHHE MOMAEIH
npodunorpados. Bce mpodunorpadsl gensTcs Ha JBa THMA: BEPTUKAJIbHBIE M TOPH3OHTAJIBHBIE.
[TocnenHue TOSIBHIMCH Ha PBHIHKE CPABHUTEIBHO HEIABHO, HO YyXKE YCIENH HOIYYUTh LIMPOKOE
pacripoctpanenne. Kak crmeayer u3 Ha3BaHUs, BepTUKaIbHble mnpoduiorpadsl  ONpeAesstoT
BEPTUKAIBHBII MPOQMIE CKOPOCTH TEUCHHUS, TOPU3OHTATIBHBIE - TOPU3OHTANBHBIH. [Ipn ncmons3oBanun
npodunorpagoB 0OOMX THUIIOB MOXKHO TIOJY4aTh MPAKTHUYECKH TPEXMEPHBIH MpO(UIb CKOPOCTH
TEUECHUS] B PEKHUME PEabHOr0 BPEMEHU Ha paccTosiHUU 10 600 M OT TOYKH H3MEPEHHH, TaKXKe BCE
pUOOPBI MOTYT UCIIONIB30BAThCS B COCTABE aBTOHOMHBIX CTAHIIUH.

PaccmoTpuM BepTHKaIbHBIE M TOPU30HTAIBHBIE Tpoduaorpadsl 6os1ee moapooHoO.

BeprukaasHblie npoguiaorpagsbl
Ocean Surveyor Vessel-Mount ADCP
CnenunaipHO ISl YCTAaHOBKHM Ha Cyzax Bblmyckaercs monens Ocean Surveyor Vessel-Mount ADCP,
OHa JOMYCKAaeT TPHU KOH(HUTYpalMu B 3aBUCHMOCTH OT YacTOTHl 30HAMPOBAHWS, OHU IPUBEICHBI B
Ta6muue 9.9.
Ta6auna 9.9

Konduryparmu mogenu Ocean Surveyor Vessel-Mount ADCP

YacroTa 30HAUPOBAHUSA JlanpHOCTD Pa3mep cnos
30HIMPOBAHUS
38 Krg 800-1000 m 24 m
75 Krig 560-700 m 16 m
150 Krig 375-400 m &M

Mogens Ocean Surveyor Vessel-Mount ADCP moxker paboTaTth B JABYX PEXHMax H3MEPEHUS:
bonbuias oucmanyus U 8vlcoxkas moyHocms. B mepBom pexume npubop paboTaeT Ha MaKCHMAIbHYIO
IaTbHOCTh 30HIUPOBAHMSA, HO C MEHBIICH TOYHOCTHIO. BO BTOpOM yMEHBIIAETCS JaTbHOCTH
30HJMPOBAHUS, HO BO3PACTACT TOYHOCTh. XaPAKTEPUCTUKU TPEX KOHPUTYpAIUU Ui 00OUX PEKUMOB
npuBeneHbl B Tabmumax 9.10 m 9.11.

Ta6auna 9.10

Pexxum bonvuias oucmanyus

38 Krng 75 Krig 150 Krix
[Mvupuna | [JanbHOCTB ITorpemn. | JlansHOCTh | Ilorpem. HansHocts | Ilorpemms.
OJTHOTO 30HAMP. U3MEpPEHUs | 30HIUD. U3MEpPEHUs | 30HAHUP. WU3MEPEHUS
CJ10s
4 M - - - - 325-350 m 30 cm/c
&M - - 520-650 m 30 cm/c 375-400 m 19 cm/c
16 m 800-1000 m 30 cm/c 560-700 m 17 cm/c - -
24 m 800-1000 m 30 cm/c - - - -
Ta6aunma 9.11
Pexum evicoxaa mounocmo
38 Krig 75 Krig 150 Kro
[upuna HansHocts | Ilorpem. HansHocts | ITorpemn. Hansrocts | IlorpemmH.
OJTHOTO CJI0sI | 30HAHMP. U3MEpPEHUsl | 30HAHMP. U3MEpEHUsl | 30HAHMP. U3MEpEeHUs
4 m - - - - 200-250 m 12 cm/c
&M - - 310-430 m 12 cm/c 220-275 m 9 cm/c
16 m 520-730 m 12 cm/c 350-450 m 9 cm/c - -
24 M 730-780 m 9 cm/c - - - -
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JlaHHBIE O JAIBHOCTH 30HIUPOBAHUS CIPABEUIMBBI MPHU JBIDKEHUH CyJHAa HE Oojee 5 y3/0B, B
JPYTUX Cllydasx OHU MOTYT ObITh WHBIMH. [[IupuHa ogHOrO Ci10s B mpenenax npoduis MOXKET 3a/1aBaThCs
M0JIb30BaTEJIEM MPOU3BOJILHO, B TAOJHIIE TPUBEICHBI HAN0OJIee TUITMYHBIC 3HAYCHHUS IIUPUHBI CIIOS.

[Ipodunorpad wuMeer compspKeHHE C KOMIIACOM, CHCTEMOW TO3WIIMOHUPOBAHUS, CHUCTEMOM
OmpeJIelICHUs] HAaKJIOHA CYJIHA, a TaKXKe JAaTYUKaMH, U3MEPSIOUUMHU JIEKTPUUECKYI0 TPOBOJUMOCTD U
TEeMIIEpaTypy, JIJIsl BHECEHHS MOMPABKU B PE3yIbTaThl U3MEPEHHUSL.

Bes BHemmHsIS AJEKTpOHMKa Mpubopa, pa3MmeiniaeMasi Ha Cy[HE, 3aKI0ueHa B CICIHATbHBINA
TepMHUHAJ, PACCUMTAHHBIA HAa YCTAaHOBKY B 19-110MMOBYIO CTOMKY.

[Tomumo Bcero mpouero npoduiorpad MOKeT U3MEPSATh CKOPOCTh IBUKECHHSI CYJHA OTHOCHTEIHHO
JTHA C TOYHOCTBIO 10 2 cwm/c, mpu 4vactotax 38, 75 m 150 Kri, cOOTBETCTBEHHO MaKCHMaJbHBIE
riyounst: 1700 m, 950 M u 600 m.

JlnanaszoH U3MEpeHHs CKOPOCTH: OT - 5 10 9 m/c.

KonuyectBo cioes B npoduie: ot 1 1o 128.

KonuuectBo nydeii: 4 (o yriaom 30°).

[Muranue: 90-250 B (nepemennoro toka), 47-63 I', 1600 Br.

[Tepenaua nanubix: RS-232 nnm RS-422.

I'opuszoHTa/IbHBIE U BePTHKAJbHBIE TPoduIorpadsbl

B T'ocynapcrBennom peectpe P® nox Homepom 53082 3apeructpupoBaHbl IpOGHIOMETPHI TCUCHHIH
RDCP 600, Bemmyckaembie ¢upmoit «AANDRAAY», Hopserus. IlpuBenem kpaTkoe omucaHUE STOM
anrmaparypsl.

IIpogunomerpsl Teuenuit RDCP 600

Ha3znauenmue cpeacrsa uzmepeHuil

[Tpodpunomerpsl Teuenuit RDCP 600 (manee - mpodunomerper RDCP 600) mpennazHaueHbl JUIs
ABTOMATUYECKUX HW3MEPEHUM TOPU3OHTAIBLHOM M BEPTUKAIBHOW CKOPOCTEH, TEeMIIepaTypbl BOIHOIO
MIOTOKA.

Onucanue cpeacTBa usMepeHui

[Mpuntun aeiictBust npogpunomerpoB RDCP 600 ocHOBaH Ha M3MEHEHHH YacTOThI aKyCTHUYECKOTO
HMITYJIbCa TIPH OTPAKEHUHM OT JBIDKYIIMXCS Ten B kuakoctu (dddext [Joruepa) m mociemyromem
peoOpa3oBaHUU YACTOTHI OTPAKEHHOTO UMITYJIbCA MO aIrOPpUTMaM (PUPMBI B CKOPOCTH BOJTHOTO MOTOKA.

[Tpodunomerpsr RDCP 600 cocTosAT W3 AOIMIEPOBCKOTO pajapa, HHKIMHOMETpPA, KOMITaca, JaTIruKa
TEMIIEpPATypbl, MUKPOIIPOLIECCOpA.

KoncrpyktuBao npodunomerpsl RDCP 600 cocTosT U3 repMeTHYHOro KOopiyca, BHYTPH KOTOPOTO
pa3MeleHbl, THKIMHOMETp, KOMIIAc, TaTYMK TeMIepaTypbl, MUKPOIIPOLIECCOP, U TOIIEPOBCKOTO pajaapa,
pasmemenHoro Hajg koprycoM. [Ipodunomerpsr RDCP 600 ycTaHaBIMBArOTCS 1MOJ BOJOW Ha TTyOMHE OT
0 mo 300 metpoB. Baemnuii Bug npodunomerpoB RDCP 600 npencrasnen na Puc. 9.5 u 9.6.

W3mepsiss aMIIuTyy ¥ 4acTOTy OTPAXEHHOIO CHUTHaia Kak (yHKIUU BPEMEHH MoOcie Mepenayu
BBIXOJIHOTO CHUTHalla, MHKpPOKOHTposuiep mo anroputMaM ¢upmsel «AANDERAA» paccunThiBaeT
TOPU30HTANIBHYIO U BEPTUKAJIbHYIO CKOPOCTh BOJHOIO IIOTOKA Ha OMPEIeICHHOMN TITyOuHe.

[Tpodpunomerpsr RDCP 600 mMoryTr ¢pyHKIMOHMPOBATH KaK aBTOHOMHO, TaK M B COCTaBE SKOPHOTO
oys CMB4280. U3mepeHuss OCYIIECTBISIIOTCS HENPEPHIBHO (KPYrJIOCYTOYHO), COOOIICHHS O
MIPOBEICHHBIX U3MEPEHUAX TEPEIAlOTCs Yepe3 ONpeieIeHHbIe BpEMEHHBIE MHTEPBAJIbl HIIU 10 3aIPOCy.

Jlst mepenayn nHGOpMAIIIU UMEETCS TToclieIoBaTebHbIN nHTepdeiic RS-485.
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Puc.9.5 IMpodmmomerpsr RDCP 600.
1 - nommepoBckuit pagap, 2 - Kopiyc

Pnc.9.6 Cxema miombuposanus npodriomerpo RDCP 600.
1 — mioMOBI.

IIporpammHoe obecnieueHue

[TIporpammuoe obecnieuenne mnpodumomerpoB RDCP 600 cocroutr wu3 BctpoenHnoro I[10O
«RDCP_600» u aBronomHoro IIO «RDCP 600 Studio». Bcrpoennoe IO obecneunBaeT mpoBepKy
COCTOSIHMSI, COOp MaHHBIX, W Tepenavy AaHHblx oT npodunomerpoB RDCP 600. Asronomuoe I1O
obecrieynBaeT npueM, oOpabOTKy, apXMBHPOBAaHUE, BBIBOJ Ha IKpaH M Tpaduueckoe NpeicTaBICHUE
JTAHHBIX, BO3MOKHOCTb KanmnOpoBku npodunomerpoB RDCP 600.

NnenTndukanuoHHbIe JaHHBIE POrPAMMHOIO0 00eceYeHus
Taoauna 9.12

249



HaumenoBanue |Unentudukanuon | Homep Bepcuu [Mudposoit Anroputm
IIPOrpaMMHOIO -HOE (MIeHTU(DHUKAIMOH | UACHTU(DHUKATOP BBIYHCIICHUS
oOecrieyeHus HAaMCHOBAHHE | HBIH HOMEp) Mpo- IPOrPaMMHOTO UPPOBOTO
MIPOTPaMMHOTO rPaMMHOTO obecrnieueHust uaeHTudUKaTopa
o0ecrieyeHust obecrieueHUss  (KOHTPOJIbHAsE CyMMa| —IPOTPaMMHOIO
M CIIOJTHSEMOI0 KOJa) oOeceueHus
RDCP_600 «RDCP_600.hex» 1.32 B24DC516 CRC32
RDCP 600 Studio| ~ <RDCP 600 2.14 ATTEA250 CRC32
Studio.exe»

VYpoBeHb 3alIUTHl MPOrPaMMHOTO OOECHeueHUs] OT HEeNpeAHAMEPEHHBIX U TMpeAHaAMEPEeHHBIX
M3MEHEHUH COOTBETCTBYET ypoBHIO «Cx» mo MU 3286-2010.

Bnusaue mporpaMMHOro  oOecrieueHUss  Y4TeHO
XapaKTEPUCTHK.

IIPY  HOPMHUPOBAaHUM  METPOJIOTHYECKHUX

MeTtposornyeckne 1 TEXHUYECKHE XapaKTEPUCTUKH
Taomauma 9.13

HaumeHnoBaHne XapaKTEpUCTHUKHU

3HayeHUsI XapaKTEPUCTUKH

Jlnamna3oH u3MepeHuil TOpU30HTATBLHOU CKOPOCTH ot 0,03 10 5
BOJHOI'O IIOTOKA, M/C

Jlnana3oH u3MepeHuil BEpTHKAIbHON CKOPOCTH ot 0,03 10 5
BOJHOIO ITOTOKA, M/C

[Ipenensl nomyckaeMol abCONIOTHOW MOTPELTHOCTH

H3MEPECHUN TOPU30HTAILHON CKOPOCTH BOJHOIO + 0,02
[Ipenensr gomyckaeMoin aOCONIOTHONW MOTPEIIHOCTH

M3MEPEHUN BEPTHKAJILHON CKOPOCTH BOJHOI'O IOTOKA, + 0,02

Jnana3zoH u3MepeHuil TemnepaTrypsl Bojbl, °C

ot MuHyc 3 110 36

[Ipenensl nomyckaemMoi aOCOMIOTHOW MOTPEITHOCTH

A3MEPEHN TeMnepaTypsl Boabl, °C + 0,05
Jlnarna3oH U3MEpeHui YriioBOTO MOJIOKEHUS

npoduaIoMeTpa, rpaayc ot 0 mo 360
[Ipenenbr gomyckaeMol aOCONIOTHONW MOTPEIIHOCTH

HM3MEPEHUN YIIIOBOI'O MOJIOXKEHHUS IPO(PUIOMETpa, +4

OTHOCUTEIBHO BEPTHKAIU, TPaayC

Jlnana3zoH M3MEpeHU HaKJIOHA MpoduiIoMeTpa

oT MI/IH;C 45 no 45

[Ipenenbr gomyckaeMoin aOCONIOTHONW MOTPEIIHOCTH

U3MEPEeHU HaKIIOHAa MPO(QUIOMETpa OTHOCUTEIHHO +15
BEPTUKAIN, TPALYC
Pabouas yactora, KI'11 606
Uucno nyueit 4
[TeproaAMYHOCTh U3MEPEHHUI B aBTOMATHICCKOM ot 60 1o 600
ITeproa 0OHOBJICHUSI M3MEPEHHBIX 3HAYCHHM, C 60
DJIEKTPUYECKOE MUTAHUE, TOCTOSTHHBINA TOK:

- HampsbKeHue, B ot 13 1o 42

-TOK, MA ot 10 1o 300
[ToTpebnsiemasi MOIITHOCTh, HE Oonee, BT 80
CpenHss HapaOOTKa Ha OTKa3, 4 8000
Cpok ciyxOBl, JIeT 8
["aGapuTHBIE pa3Mephl, Macca JIMaMETp, BBICOTA, MM| Macca, KT

187 580 19
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VCloBus DKCILITyaTaluy - TeMIepaTypa Bojbl, ~C ot munyc 3 10 36

3Hak yTBep:KIeHHus TUIIA

3HaK yTBEP)KICHUS THIIAa HAHOCUTCS Ha TUTYJIBHBIN JUCT (opMynspa TUHOrpadCKUM METOJIOM M Ha
kopryc npodunometpoB TeueHuid RDCP 600 B Buae pupMeHHOM MIIaHKH.

KoMiuiekTHOCTD cpeicTBa n3MepeHui

1. ITpodunometp teuenuit RDCP 600 1 mr.

2. ®opmyasip 1 .

3. Meroauka moBepku MIT 2551-0093-2012 1 .

IMoBepka

IToBepka ocymiectBisiercsa no gaokymenty MII 2551-0093-2012 «IIpopunomerpsr Teuenuit RDCP
600», yrBepxxaennou ['TI1 CU OI'YIT «BHUUM um. [I.U.MenneneeBa» 12.07.2012 rona.

OcHOBHBIE CpEJCTBA TOBEPKHU:

1.Cucrema TUIPOMETPUYECKAS ATAIOHHAS aBTOMAaTU3UPOBaHHAA I'DAC, JMarna3oH
BOCIIPOU3BOJMUMON CKOPOCTH moToka kuakoctu oT 0,01 mo 5,00 m/c, morpemHocTs £ 0,06 %.

2.Kamepa xknmumaruueckas TXB-150 3.069.000 TY, nuama3on noaaepkanusi TEMIEpPaTypbl OT MUHYC
60 °C o 100 °C, TounocTh nogaepxanus tremneparypsl + 2 °C.

3.Tepmometp sranonnsiii DTC-100, nnamazon ot munyc 196 °C mo 660 °C, nr + 0,02 °C.

4TonoBka pemutenbHas ontuueckas OJ[[D3-20, mumanmazon ot 0 mo 360-n rpamycos, n=1,2,3,
MnorpemHocTs =+ 20",

CaeeHns 0 METOAMKAX (METOAAX) U3MEPEHM I

Mertoap! u3mepennii npuseneHsl B hopmyssipe «IIpodumomerpst Teuernuit RDCP 600.

HopMaTuBHBIe M  TeXHH4YeCKHMEe JIOKYMEHTbI, YCTAHABJIUBaKOIIHe Tpe0OBaHUA K
npopunomerpam teuenniit RDCP 600

1. TOCT P 52931-2008 «IIpuOGopsl KOHTpOJII M PETYIUPOBAHUS TEXHOJOTHMUECKUX IPOIECCOB.
OO0111e TeXHUYECKUE YCIOBUSI.

2. TOCT 8.486-83 I'CH. «I'ocynapcTBEeHHBIN CHENMAIbHbIN 3TalOH U TOCYAapCTBEHHAs [TOBEPOYHAs
cXema JiJisi CPEJICTB M3MEPEHU CKOPOCTH BOJHOTO MOTOKa B Auamnazone ot 0,005 1o 5 m/cy.

3. TOCT 8.558-93 T'CHU. «I'ocymapcTBeHHass NOBEpOYHAas CXema JJs CpPEACTB HM3MEpPEHMM
TEMIIEPATYpPhI».

4. TOCT 8.016-81 «l'ocymapcTBeHHass cucTeMa OOECHEYCHUS eIUHCTBA  HM3MEPEHUH.
['ocynapcTBeHHBIN NMEPBUYHBIN ATAJOH U TOCYJapCTBEHHAs MOBEPOYHAsI CXeMa JJIsl CPEACTB U3MEPEHMIT
MIJIOCKOTO yTJia.

5. Texuuyeckass JOKYMEHTAIUs U3TOTOBUTENS.

Pexomenaauuu mno o0gacTu mnpuMeHeHMst B cdepe TroCyIapCcTBEHHOr0 PperyJupOBaHMS
o0ecreyeHus eIMHCTBA H3MepeHuil
OCYILIECTBIICHUE JIEATEIHHOCTU B 001aCTH THIPOMETEOPOIIOTUH.

HN3roroBureib

®upma «<AANDERAA», Hopserus.

Anpec: Nesttunbrekka 97, P.O. BOX 103 Midtun,
N-5828 Bergen, tel: +4755604800, fax: +4755604801.

ITon ©Homepom 35493 B TocymapcTBEHHOM peecTpe 3aperucTpUpOBaHbBl  HpoduiIorpadel
akycruueckue poreporckue WHRZ 1200, SPADCP u WHR600, Beimyckaembie pupmoii Teledyne RD
Insruments, CIIIA. IIpuBenem x KpaTKoe OIMCaHUE.

[Mpodurnorpadsr akyctuueckue pomeporckue, Mogudurkanun WHRZ 1200 (WH Rio Grande 1200
kHz DR ADCP), SPADCP (Stream Pro with Pocket PC) u WHR 600 (WH Rio Grande 600 kHz DR
ADCP)

Ha3znaueHue cpeacrsa u3mMmepeHuil
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[Mpodunorpadsr akycrudyeckue pomneporckue WHRZ 1200 (WH Rio Grande 1200 kHz DRADCP),
SPADCP (Stream Pro with Pocket PC) ¥ WHR 600 (WH Rio Grande 600 kHz DR ADCP) (mamee —
npodunorpadsl) MpeaHa3HAUEHBI I MOCTPOSHUS MPOQWIIs NOHHOW MOBEPXHOCTH U HM3MEPEHUH B
pearbHOM MaciiTadbe BpeMEHH THIPOJIOTHIECKUX XapaKTEPUCTHK BOJHBIX OOBEKTOB MPU WHIKEHEPHBIX U
HAYYHBIX UCCIICTOBAHMSIX.

Onucanue cpeacTea u3MepeHui

[Ipodunorpadsr  akycTHUecKHe  JIOIJICPOBCKHE  TPEICTABISAIOT  CO0OM  OECKOHTAaKTHBIC
YIABTPa3BYKOBBIE TOCTPOUTETH MPO(GWIs JOHHOW MOBEPXHOCTH, HM3MEPUTENH TIYOMHBI M CKOPOCTHU
BOJHOT'O MTOTOKA.

KonctpyktuBHo mnpodunorpagsl COCTOAT U3 H3MEPUTENBHOTO JaTyhKa, 3JIEKTPOHHOrO OJIoKa
yopasieHus, Bkirovaromero Bluetooth wHTEepdeiic mist CBA3M ¢ BHENMIHUMH YCTPOHWCTBAMH, OTCEK
aBTOHOMHOTO JJICKTPONHUTAHUS W TPOrPaMMHO-MAaTEMaTHYecKoro obecredeHuss s 00paboTKu
pe3ysabTaToB HM3MEpeHud. B Kopmyce HW3MEpUTENBbHOTO JaTyhKa pa3MElIeH YJIbTPa3BYKOBOM
YeTHIPEXTYUeBOM M3JIydaTellb W NPUEMHHMK OTPaXEHHOTO CUTHaja. OJEKTPOHHBIM ONOK U
M3MEpUTENbHBIN JTaTYMK YCTAHOBJIEHBl Ha IUIABCPEACTBO (TUIOTHK) AJSi CKAHUPOBAHUS HCCIIETYyEMbIX
BOJHBIX OOBEKTOB. YIIBTPAa3BYKOBOW CHUTHAN, OTPa)Xasich OT M3MEPsIeMON MOBEPXHOCTH, (PUKCHUpyeTCs
JaTYNKOM U OLU(POBHIBAETCS C TOMOIIIbIO TPOrPaMMHOT0 o0ecrieueHns B MaccuB Touek. Ha ocHoBanuu
MOJTyYCHHBIX JAaHHBIX IO 3aJIePXKKE OTPaXEHHOTO CUTHAIA BBIYUCIAETCS INTyOMHA B JIOKAJIbHOM TOUKE U
0 pe3yJibTaTaM MaTeMaTHUYECKOTO aHallu3a CTPOUTCS MPOPUIIb UCCIEyeMON JOHHOM MOBEPXHOCTH.

[Tonneprxka pabOTHI aKYCTHUECKOTO JOTIEPOBCKOT0 Mpoduiorpada ocymecTBIsSeTcs IporpaMMHbBIM
obOecnieueHueM Stream Pro, KoTopoe Mmo3BossieTcs MPOBOJUTH KOMILIEKC paboT Mo HacTpoilke mpuodopa,
CKaHHUPOBAHUIO HCCIIENYEMON NTOBEPXHOCTH U NIEpeladue JaHHBIX BO BHEIIHUE ycTpolcTBa. Takxke naHHOE
MporpaMMHOE 00ecIiedeHre MO3BOJISIET TPOU3BOAUTH CAMOKATMOPOBKY ITpHOOpa.

B cocraB mporpammHoro obecrneuenust Stream Pro Bxoaar Taxke mporpamMmel RDI Tools u Win
River II, ciocoOHBIE MMMOPTUPOBATH AAHHBIE C PA3TMYHBIX U3MEPUTENBHBIX CHCTEM M MPOU3BOAMTH
MOCTPOCHHE MOJIMTOHAIBHBIX M CIIOKHBIX KPUBOJIMHEHHBIX MPOQUIBHBIX TOBEPXHOCTEH, MPUTOIHBIX IS
Pa3IMYHbBIX WHKEHEPHBIX MPUIIOKEHUI.

[Tpodunorpads! akycTuyeckre AOIIEPOBCKUE BBIMYCKalOTC B TpEX momudukanmsx — WHRZ 1200
(WH Rio Grande 1200 kHz DRADCP), SPADCP (Stream Pro with Pocket PC) u WHR 600 (WH Rio
Grande 600 kHz DR ADCP), ornuuaromuecsi Iuana3oHOM M3MEpPEHM, OCHOBHOW JIOIyCKaeMoi
MOTPEIIHOCThI0, CEPBUCHBIMU (DYHKIIUSMHU, KOMIUIEKTALUEN U OMLHUSIMHU.

Puc.9.7 O6muit Bua npodunorpadoB akycTHIECKHUX AOIIEPOBCKUX

IIporpaMmmHoe obecnieyeHue
[Mpodunorpadgsl akycTudeckue MOIIICPOBCKHME HMMEIOT MporpamMMmHoe obecrieueHue «StreamProy,
Kotopoe cocTtouT u3 BcrpoeHHoro IIO «Sensor» u aBroHomHoro IIO «StreamPro» u saBnsercs
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MOJIHOCTBIO METpOJIOTHUecKr 3HauuMbIM. BctpoerHoe IO «Sensor» orBeuaeT 3a cOop, oOpabOTKy u
OTTMPABIICHHUE JIAHHBIX OT JIEKTPOHHOTO OJIOKA YIPaBJICHUS.

Aptronomaoe IO «StreamPro» oOecneunBaeT npuéM HaHHBIX, HUX OTOOpaKkeHUE,
apXUBUPOBAHKE PE3YJIHTATOB U3MEPEHUM, TPOBEPKY COCTOSTHUS U HACTPOUKY Mpoduorpados.

aHajus,

Tao6auma 9.14

NnenTndurkanuoHHbie JaHHbIE IPOTPAMMHOIO o0ecnevYeHn st

HanmenoBanue | Unentuduxanm- Howmep Bepcuu [{udposoii uneHTH- AJITOPUTM BBIYHUC-
MPOrPaMMHOTO | OHHOE HaMMEHO- | (uaeHTH(UKaAM- | (UKATOp MpOrpaMm- JeHus nudpoBoro
o0ecrieyeHust BaHUE IPOrpaMM- | OHHBII HOMED) HOT0 0OecreueHHs uACHTUUKATOPA
HOro obecreye- OPOTrpaMMHOTO | (KOHTpOJIbHAsI CyMMa IPOrPaMMHOTO
HUS oOecrnieueHust HCIIOJTHSIEMOTO KO/1a) obecrieueHust
«Sensor» «sensor.hex» 3.1 9A3D9D68 CRC32
«StreamPro» «streampro.exe» 4.0.2 5B3736A6 CRC32

ypOBeHI: 3alllUTBl MMPOrpaMMHOI0 O6€CHC‘I€HI/I$I OT HCHUPCAHAMCPCHHBLIX MW IMMPCAHAMCPCHHBIX
M3MEHEHUN COOTBETCTBYET ypoBHIO «C» mo MU 3286-2010.

Bnusaue mporpaMMHOro  oOecreueHuss  y4TeHO
XapaKTEPUCTHK.

P HOPMHUPOBAaHUM  METPOJIOTMYECKHUX

Tao6auma 9.15
MeTtpoJiornueckue U TeXHHYECKHE XaPAKTEPUCTHKH
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HaunmenoBanue napamerpa,
. 3HaueHue napaMmerpa
€/IMHUIIA U3MEPEHUI
Jlnama3on u3MepeHuil ypoBHs SPADCP (Stream WHRZ1200(WH Rio | WHR 600(WH Rio
BOJIbI, M Pro with Pocket Grande 1200 kHz Grande 600 kHz
PC) DRADCP) DR ADCP)

or 0,15 o 4 ot 0,3 1o 21 ot 0,7 o 75
IIpenens! nomyckaemMon OTHO-
CUTEJIbHOW MOTPEIIHOCTH U3Me- +0,5 +0,25 +0,1
peHuit ypoBHS BOJbI, %
Jluanasor USMEPEHHH CKOPOCTH | (g 13 1 5 Ot 0,03 10 5 0t 0,03 10 5
IIOTOKA, M/C
IIpenens! nomyckaemMon OTHO-
CUTEJIbHOW NOTPELIHOCTH U3Me- 5 5 5
peHuit CKopocTH moToka, %
KonugectBo Touek orcuéra aiis
noctpoenus npoduns noarorn | Ot 1 go 20 Ot 1 no 128 Ot 1 no 128
MOBEPXHOCTH, IIT.
CropocTs nepenat uHGopMa- | 4 1550 115200 115200
MU, OUT/C
Pabouas wactora, MI'11 2,0 1,2 0,6
Yucno sydeid faTyuka, MrT. 4 4 4
YFOJIVBSaI/IMHOI/I pacxoauMOoCTH 20 20 20
Tydel naT4uka, rpamyc
Pa3pemrarormast cmiocoOHOCTh 0,01 0,01 0,01
JaTYrKa, TPaIyC

I"aGapuTHbIe pazMepbl, MM

DJEeKTPOHHOTO OJI0Ka: ‘ ‘




-IJIMHA, 200 200 200

-IIUPUHA, 150 150 150
-BBEICOTA 100 100 100
Jaranka:

-TMaMeTp, 35 35 35
-JUIAHA 150 150 150
[Inora, nnHa 1300 1300 1300

Macca, BKIr09as 10T, DJICK-
TPOHHBIN OJIOK, TaTYUK U KOM-
IUIeKT OaTapeil muTanus, He 60-
Jee, KT

JunanazoH paboynx Temreparyp
naTtyuka, °C

ot munyc 4 1o 40

3Hak yTBep:KIeHHus THIIA
HAHOCHUTCS Ha CTICIHAILHYIO Ta0MMUKY Ha uieBoil manenu CH MeToqoM HakelHky, Ha TUTYIb-
HBIH JTUCT PyKOBOJCTBA 10 KCIUTYaTalli TUIIOTPadCKUM METOJIOM.
KoMniekTHOCTH cpeicTBa H3MepeHuii
B KOMITJIEKT MOCTaBKH BXOMST:
- [Ipodpunorpad akycruueckuii qoraepoBekuii 1 mr.
- JlaTunk u3mepuTenpHbIN 1 miT.
- biiok anexktponssli 1 mir.
- HabGop coenunutensHbIx kabenei 1 KoMIUIeKT
- [InaBcpenctro (ruotuk) 1 mir.
- PykoBoacTBoO 1o skcrmmyatanuu 1 5k3.
- Meroauka nosepku 1 3k3.
- UemonaH 1151 XpaHEeHUsI U TPAHCIIOPTUPOBaHUS npuodopa 1 sks.

IoBepka
ocymectBisiercs 1o gokymenty MII 40754-09 «lIIpodunorpadsl axycTHuecKkue HOIUIEPOBCKHUE,
moaudukarun - WHRZ 1200 (WH Rio Grande 1200 kHz DR ADCP), SPADCP (Stream Pro with Pocket
PC) u WHR 600 (WH Rio Grande 600 kHz DR ADCP). Metonuka nmoBepku», yreepxxaennomy 'Ll CU
OI'VII «BHUHUMC» B mae 2009 rona.

[lepeueHs 3TaIOHOB, HEOOXOIUMBIX JIJISI TOBEPKHU:

1. PaGouwne stanonsl 2-oro paspsga mo 'OCT P 8.763-2011.

2. Pynerku metamumyeckue n3mepurenbubie mo [OCT 7502-98.

3. DTaNoHHbBIE TUAPOIMHAMUYCCKHE U3MEPHUTEIbHBIC YCTAHOBKY, AHANIa30H H3MEPEHHUI CKOPOCTH MOTOKA
ot 0,03 o 5,0 m/c, norperirocts * 0,5 %.

CBeneHusi 0 METOAUKAX (MeTOXaX) U3MEpPEeHH I
MIPUBEICHBI B PYKOBOJICTBE IO IKCILTyaTaI[iH.

HopMmaTuBHbIeE W  TeXHHYeCKHEe JIOKYMEHTBHI, YCTAHABJIMBAKWIIME TpPeGOBAHHA K
npoduaorpagaM aKycTHYeCKHM I0MIepoBckuM, moanpukanun - WHRZ 1200 (WH Rio Grande
1200 kHz DR ADCP), SPADCP (Stream Pro with Pocket PC) ¥ WHR 600 (WH Rio Grande 600
kHz DR ADCP)

1. TOCT P 8.763-2011 I'CU. I'ocymnapcTBeHHasi MOBEpOYHAs CXeMa Il CPEIICTB M3MEPECHHU JTMHBI B
nmuarasone ot 1-10-9 no 50 M u mmuH BosH B nuanasoHe ot 0,2 1o 50 Mxm.

2. TOCT 8.477-82 T'ocymapcTBeHHasi cuctemMa oOecrieueHust eAMHCTBAa m3MepeHui. ['ocymapcTBeHHas
MOBEPOYHAS CXeMa sl CPEICTB U3MEPEHUH YPOBHSI KUKOCTH.

3. 'OCT 8.486-83 I'ocymapcTBeHHasi cucTemMa oOeclieueHus €IUHCTBA M3MEpeHUi. [ ocymapcTBeHHBIN
CHEIMALHBIA STAJOH ¥ TOCYAapCTBEHHAS TTOBEPOYHAsl CXeMa IS CPEJICTB U3MEPEHUN CKOPOCTH BOAHOTO
noroka B auanazone ot 0,005 mo 25 m/c.

4. TexHuueckas JOKYMEHTAIUsl (PUPMBI-H3TOTOBUTEIIS.
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Pexomenpanum mno o0jgacTy NpUMeHEeHHS] B cdepe rocyaapCcTBEHHOI0 peryJMpOBaHHUs
o0ecrneyeHusi eIMHCTBA U3MEPEHHIT
- TP OCYILECTBJICHUH JIEATEILHOCTH B 00J1aCTH THAPOMETEOPOIIOTHH.

HN3roroBuTeanb
dupma Teledyne RD Instruments, CIIIA
Anpec: 14020 Stowe Drive Poway, California 92064, Texn. +1 (858) 842-2600.

9.9 /lpyzue npuooput

Jlis paboT B puOPEKHOM 30HE U HAa MEIKOBOABE MOXHO PEKOMEH/I0BATh NMPHOOPHI, BHITYCKEMBIE
ManbiMu cepusimu HITO «Taitdyn» (IIKB I'MII). K vHuM, B 9acTHOCTH, oTHOCATCS MUHH30HT CTD-2,
KOMIUIEKCBI  «OMHUCT-1» U «OMHUCT-2», u3MeputTenb rugponorudeckuid I'MVY-2, wusmepurens
ruaponorudeckuii [MVY-4.

IIpuBeneM OCHOBHBIE MAPAMETPBI 3TUX YCTPOMICTB.

Munusong CT/I-2

Ha3Hauenne u 00JacTh TNPUMEHEHHMS: UW3MEPEHHE TEMIEPATYpPhl, YACTbHOW AICKTPUUYECKOU
MIPOBOIUMOCTH (COJIGHOCTH) MOPCKOW U PaCIpPECHEHHOW BOJIbI HA TITyOMHAX /10 25 M.

CocTtaB MUHHU30HIA:
- MOZyJIb U3MepuTeNbHbId MU;
- O6nox conpspxkenns v utanus bCIT.

TexHuuyeckne JaHHbIE:

Temmepatypa, °C

JIAATTABOH. .....etiieeeeiiee ettt e e ettt e e e e e e eaeee e e s abeeeeeanseeeeensaseeeannnns oT — 5 1o 40
TTOTPEIITHOCTD. ....c.veeuveeteeveeereeeeeeteeeesseesaeeeesseestaestesseesseesaesreesreensesneensaeneas + 0,05 (0,03)
VY nenpHas s5eKTpryecKas IpoBOAUMOCTh, CM/M

JIFATTABOH. ..ceeiiieeeeiiiiiiee e e eeectie e e e e e e e et bar e e e e e eeeeeaartbeseeeeeeeeennsrsseneaaaeans ot 0,1 mo 6,5
TIOTPEIIHOCTD. ....eeeviiriesiii ettt + 0,005
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ComneHocTs, e.11.c. (pacuet o IHITIC-78)

JIHAITABOH. .....vviieeeiiiie ettt e e et e e e eta e e e e e aae e e e eeteaeeeeeasaeeeeensseeeeennneas 2-42
TLOTPEITHOCTD. ...eeuvveeeiiieeiiee ettt et et e et e st e et eeatee et e e saeeesabeeesaneeesanes + 0,05
I'mapocratuyeckoe nasnenue, rlla

JIHATIABOH. ... veeeiiieeiieeeeiieeeteeeetteeeeereeeeaseeesaseeeeaseeeesseeesseesnsseessseesseeessseeanns 50 - 2500
TIOTPEIIHOCTD. ...ttt ettt ettt et s e s e e +0,2%
(rmyOuHa OTPYKEHHS, M)

D 1721 L 10 ) OSSR (ot 0 mo 25)

[TporpammHOe obecrieueHue:

- 3aIUCh IaHHBIX B (hail;

- BBIBOJI Tpa(h)uKOB 1 U (PPOBBIX 3HAYEHHUH MapaMeTPOB Ha SKPaH B PEKUME PEaIbHOTO BPEMEHH;
- IPOCMOTp (hailyIoB NaHHBIX HA SKpaHE,;

- COXpaHEHHE JaHHBIX B TECTOBOM (opMaTe.

DJIEKTPONTUTaHHE

- aKKyMyJsTOp HanpspkeHust 12 B (cpok aBTOHOMHO# paboThI - 8 )
-ceTb ~220B 50 I'n

["aGapuTHBIE pa3Mepbl U Macca:

MOJYJTb UBMEPUTEITBHBIM. ...cccuviieeiiieeniieenieeenieeeireeeireesieeesieeenes D 144 x 530 mm, 3,5 kT;
OJIOK COTIPSIKEHUS U TTUTAHHS. ... veeeereeeeereeennreeennreeereeenseeennns 175 x 225 x 310 MM, 3,5 kT.

Kommiaexke «O9MUCT-2»

iil

sao
nEs
noe

uopon
0,
X

v

Ha3znauenmue
I/I3MepeHI/Ie CKOpPOCTH U HaAIIpaBJICHUA TCUCHUA, TCMIICPATYPbI, THUAPOCTATUUCCKOTO HJaBJICHUA
(TryOUHBI TOTPYKEHUST MOYJIS ) M KOOPJAWHAT Touek HaOmoaeHus mo cucreme GPS B pexxume peaabHOTO

BPEMEHHU U [P aBTOHOMHOMU ITOCTAHOBKE.

CocTaB KOMILIEKCA
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- DJIEKTPOMAarHUTHBINA JaTUUK CKOPOCTU TEUEHUS
- MaruuTHsIN KOMIIac

- JlaTuuk Temreparypsl

- JIaT4MK rUApOCTATUYECKOTO NAaBICHUS

- biok uzmepurenpHsbIii norpyxHoit bUII

- [TynsT mpuéma uadopmartuu [N

Texunueckue 1aHHbIE:

CxopocTh TeueHUs, CM/C

JIFATIABOH. ......cceeerrrrreereeeeeeisrrreeeeeeeeseniisrreeseseeeeesesisssreeseseesonsinrrnseeeses ot 0 70 250
TTOTPCITHOCTDB..veevvveesereeenereessseesseeessseesseesssseeesssesesssesssssessnsseesnsses +(2,5+0,02V)
PA3PEIHAOIIAS CTIOCOOHOCTD. .....vveuteeereasteesseeanseesseeasseesseeasesssneaseessseensesssnesnnes 0,5

MaruuTHsIi KoMnac, °©

TIHATTABOH ... eeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e eeaeeeseeeaneeeeeaaeseeaenaeeernnnaaaee ot 0 no 360
TIOTPEIITHOCTDB. ..ttt eeuuttteeeuetteeeenaseseessasseeesasssssaeaassseeessnbae e e s ansbe e e e s anbneeessnrneeeaas +5
PA3PEIIAIOIAS CTIOCOOHOCTD. ... veeeeveeeereeesereeesreesssseeesseessseesssseessseessesssssesensses 3

Temneparypa Bojibl, °C

JUAATIABOH. .. .eeeteenteetreeteenteenueeeseesseeenneesseeebeesateeaseenbteeseenaeeenneenanes ot —2 1o 40
11 (0 01531105 (0163 1 2SR +0,05
PA3PEIHAOIIAS CTIOCOOHOCTDB. .....veeutreaneeesieeasteesireasessseaaseesssesseessseanseessnesnsesses 0,01

I'mppocratuyeckoe nasienue, rlla
(rmyOuHa MOTpYKEHUs, M)

JTAATIABOH. ... vveeeeveeeeereeeereesseeesseeesseeesseeenssesennseeens ot 100 mo 3000 (ot 0,1 70 30)
TTOTPEIITHOCTD.....c.veeuveseesesseesseaseesssesseaseesseesseassesseessesssesseessessenssenssenns +4(x0,04)
PA3PEIIAIOIIAS CTIOCOOHOCTDB. ..c.uvveeuveeereenreeereeteenireeseesseesseessseenseessseeseenssennne 0,1

[IpenycMoTpeHbl 1Ba BapUaHTa UCTIOTHCHHUS:

1) nns paGoThl B pexuMe 30HAMPOBAaHUS Ha ¢ajge ¢ MPUKPEIUIEHHBIM K HeMmy KaOemem. Bpewms
HenpepeIBHOW paboTel — 8 4. Bpems ocpenHeHus ckopoctd TedeHus - 60 ¢, BpemMs U3MEpeHHs BCEX
napameTpoB — 80 c.

2) nnsi aBTOHOMHOUM TOCTaHOBKH; MEPUOJT U3MEPEHUS 3a/1aéTCs MOJIb30BAaTEIeM, BO3MOXKHBIC 3HAUCHUS:
2,15, 30, 60, 180 mun. Cpok aBTOHOMHOM paboThI cocTaBisgeT 30 CYyTOK MPU MEPUOTUIHOCTA U3MEPEHUS
180 munyT.

DJIEKTPONUTAHHE:
-aKKyMYJISITOpHast Oarapest.

I'abapuTHBIE pasMepbl M Macca:
BU I L. ..o saaaaaaaeaes D76x650 mm, 10 kT
| 0 0 O RPRPRRPPPRNE 200x120x60 mmM, 2,0 KT.

HN3meputenns ruaposiornyeckuii FMY-2.
Bnecen B I'ocynapcTBeHHBIIi peecTp cpeAcTB u3Mepenuii moa Homepom 21088-04.

W3meputenn ruaposorndeckue I'MVY-2 npenHazHadeHsl Uil HW3MEPEHUN TUIPOCTATHUECKOTO
JABJICHUS U TEMIIEPATyPhl BOJBL.

Wzmepurenu 'MVY-2 npuMeHsIOTCS TPU THAPOJIOTHUECKUX HAOIIOACHUAX, a TaKXKe Ui U3MEPEHUI
TMJIPOCTATUYECKOTO JaBJICHUS U TEMIEPaTypbl BOJbl MM C1a00arpeCCUBHBIIC KUAKOCTEH B CKBa)XKHUHAX,
KOJIOALIAX, Pe3epByapax.
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Onucanue

Nameputens IMVY-2 coctout u3 moaynst uzmeputenbHoro (M) u peructparopa uadopmanuu (PH).

Monynb U3MEpUTETHHBIA 00€CIIeYNBACT U3MEPEHHUE THAPOCTATHUECKOTO JABJICHUS U TEMIIEPATyphl
BoAbl. M3Mmepsemoe naBieHHE BOCIPUHUMAETCS TEH30IpeoOpazoBaTesneM, H3MepsieMas TeMIileparypa
BOCIIPUHHUMAETCSl TUJIATHHOBBIM TEPMOMETPOM comnpoTuBiieHUs. C MOMOIIBI0 aHAIOTO-IH(POBOTO
npeoOpa3oBareisi U MHUKPOIPOILIECOpAa BBIXOJHBIE CUTHANBl JaTYMKOB MPEOOpazyloTCs B EIHUHULIBI
u3mepsiemoro mapamerpa (k[la,°C) B COOTBETCTBUM C WHIUBUAYAIbHBIMU T'PAIyHPOBOYHBIIKI
xapaktepuctukamu. Madpopmarus (rugpoctaTuueckoe AaBjieHue, TeMrepaTypa, ypoBeHb) MepeiaeTcs Mo
untepdeiicy RS-485. Peructpatop wunHdopmanumu obecneunmBacT TNpPHEM JaHHBIX OT MOJIYJS
M3MEpPUTENIbHOTO, HAKOIUIEHWE U XpaHEHHE MacCHUBa JAaHHBIX, MHIUKALWI0O MHPOpMAIMU Ha JUCILIEE,
CUHTHIBAaHUE JJAHHBIX B TIEPCOHAIBLHBIN KOMITbIOTEp 10 uHTepdeiicy RS-232.

KonctpyktuBHo mMonyns MU BbIIOJHEH B TE€pMETUYHOM KOpmyce. JiekTpuueckas cBsisb MU ¢
BHEITHUM YCTPONCTBOM OCYIIECTBIISIETCS IO YETHIPEXKUITHBHOMY KaOeII0 C BO3AYIIHBIM KaHAJIOM.

Peructpatop PU BeIlONHEH B BUIE HACTOIBHOTO IEepeHOCHOro mpubopa. Ha mnuieBol maHenn
PAacIoyIoKEHbI KUIKOKPUCTALTHUECKUH TUCIIICH U KHOMKYU ynpaBieHus pexxumamu. Ha 60koBoii nmanenu
PacoJIOKEHBI Pa3beMbl I MOAKIOUEHU MoAyiass MU, BHEMIHEro >HepronuTaHusl U MEPCOHAIBHOTO
KOMIIbIOTEpA.

Nsmepurens runponornyeckuii [MY-2 uMeet Tpu UCIOJIHEHUSA:

-I'MVY-2; I'MVY-2.01 - Ha MaKCUMaJIbHYIO TIyOUHY 25 M;

-TMVY-2.02 - Ha MaKCUMAaJIbHYIO TIIyOuHy 250 M.

B cocraB I'MYV-2 Bxonsar moxyns MU u perucrpatop PU, B cocraB uzmepureneit IMVY-2.01 u I'MV-
2.02 BXOIUT MOAYJIh U3MEPUTEILHBIN, pa0OTAIONTNI TT0 KOMaHAaM BHEITHETO YCTPOMCTBA.

Wameputemru TMVY-2.01, I'MVY-2.02 wumetor momudukanuio I'MY-2.01M, I'MVY-2.02M nmns
M3MEPEHUIN MEUICHHO M3MEHSIONINXCS JaBICHUH ¢ yacToTol He 6onee 1 ' u ammmuTynoit He 6oiee 0,1
MITa.

OCHOBHBIE TeXHHYECKHE XaPAKTEPUCTUKH

Jlnama3on nu3mepenuit ruapocraruueckoro nasnenus (P), klla:

-I'MVY-2; I'MV-2.01 ot 5 o 200
-TMV-2.02 ot 10 o 2500
Junamna3oH nu3mepenuit remmneparypsl, ° C OT MUHYC 5 110 moc 40

[Ipenen momyckaemoid aOCOMIOTHOW IMOTPENIHOCTH H3MEPEHUN THAPOCTATUYECKOTO JABJICHHS B
pabouux ycnoBusx, klla:

-TMVY-2,IMV-2.01 +(0,05 + 0,002+P)
-I'MVY-2.02 + (0,5 + 0,002+P)
[Ipenen momyckaemoit abCOMIOTHON MOTPEITHOCTH

M3MEPEHHUH TeMIEpaTyphl B padounx yciaoBusx, °C +0,05
Hamnpsixenue nuranus, B (mocTostHHOTO TOKA) 12+2
[ToTpebnsiemsbrit TOK, MA, He Oonee:

-I'MVy-2 50
-I'MVY-2.01,'MVY-2.02 15

ITo yCTOfIqHBOCTI/I K KIMMaTHU4YCCKUM BO3,Z[€I\/JICTBI/I$IM HU3MCPUTCIIM THUAPOJIOTHYCCKUC UHMCIOT
HUCIIOJTHCHU A
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- MOAYJb U3MEPUTENbHBIN - ucnonHenne OM* kateropun pasmemienus 4 no OCT 15150-69, no
JUTs1 pabOoTHI TIPU TeMIepaTrype oT MUHyc 5 1o miroc 40°C;

- peructparop uHpopmauuu - ucrnonHernue Y XJI* xareropus pazmemenus 3.1 mo FOCT 15150-69,
HO JIJIs1 paboThl Tipu TemmepaTrype oT mioc 1 1o mmoc 40°C 1 OTHOCHUTEIBHOM BIXXKHOCTH 110 85% mpu
temmneparype 25,°C.

Cpennuii Cpok CIIykOBblI, JIET, HE MEHEe 8

Cpenusis HapaOOTKa Ha OTKa3, 4, HE MEHEE 10000
["abapuTHbIe pa3mepsl, MM, HE OoJee:

- MOJLyJISl ©K3MEPUTEILHOTO 50 x 50 x 235
- peructparopa uHbopMaIuu 206 x 180 x 70
Macca, kr, He OoJiee:

- MOJTYJISI U3MEPHUTEIHHOTO 1,5

- peructparopa uHGpoOpMaLuu 1,0

3HaK yTBepsKAeHHs THIIA

3HaK YTBEp)KIACHHS TUIIA HAHOCUTCS Ha JIUIEBYIO MaHeNb NpuOopa MyTeM HaKJIEUBaHUS M Ha
TUTYJBHBIN JTUCT PYKOBOJICTBA MO HKCIUTyaTallul TUIIOTPA(CKUM CIIOCOOOM.

KoMmuiekTHOCTD

B KOMIIJIEKT IOCTaBKH BXOMSIT:

-MOAYJb u3MepurtesbHbiii MU - 1 mit.;

-peructparop napopmanuu PU (mns ucnonnenns IMY-2) - 1 mr.;

-xa0enp 1 mT.;

-pPYKOBOJICTBO IO 3KCIUTyaTalluu 1 3K3.;

-opmyrsp 1 2k3.;

-porpaMMHoe obecrieueHue (auck) 1 mr.

IMoBepka

IloBepka wusmepurenei ruzaposorndeckux I'MVY-2 mpousBomutcs mno paszpeny 3 «lloBepka»
PykoBoactsa no skcrnyatanuu MJIAH.416211.005P3, cornacoBannoro BHUMMC B 2009 r.

B mepeueHb OCHOBHOTO  000pynOBaHMs, HEOOXOJUMOIO Ui TOBEPKH  H3MEpHUTENeH
TUIPOJIOTUYECKUX BXOJIAT:
- TEPMOMETP CONPOTUBIICHMS IJIATUHOBBIN 3TaJOHHBIN 2 pa3psana tuna [ITC-10M,
norpemHocTs + 0,02°C;
- ycranoBka noepouHast YTT-6BMA, TY50.194.-80;
- MaHOMETpP H30BITOYHOIO AaBicHHs rpy3omopiiaeBoii MII- 2,5 ( g TMVY-2, TMVY-2. 01) u MII- 60
(st IMY-2.02) ¢ Bepxaum npeaenom uzmepenus 0,25 ( umum 6,0) MIla, kinacc rounoctu 0.05;
- TepMoOCTaT BOASIHOM npenu3nonuHbiid Tuna TBII-6, nnanazon temnepatyp ot Munyc 10 mo mmoc 95°C;
- IepcoHaIbHbIN KoMnbtoTep Tuna |IBM PC.

MexnoBepoUHbId UHTEPBAI -1 TOI.

HopmaTuBHBIE M TeXHHYECKHE JOKYMEHTBI
NIIAH.416211.005TY «M3meputenu ruaponoruueckue ['MY-2. Texnuueckue yCcioBUs».

3akiroueHue

Tun wu3mepuTeneil THIPOJOTUYECKUX VYTBEPKAEH C TEXHUYECKUMU UM METPOJOTUYECKUMU
XapaKTepUCTUKAMHU, NMPHUBEIEHHBIMA B HACTOSIIEM ONMCAHWU THUIA, METPOJIOIMYECKH OOeCleyeH Mpu
BBIINYCKE W3 MPOU3BOJCTBA U B KCIUTyaTallMM COTJIACHO TOCYIapCTBEHHON TOBEPOUYHOI cXxeMe.

HsroroBurensn:

HKBb I'MITTY «HITO «Taitdya»

KOpunnaeckwii agpec: 249038, Kanyxckas 00., r. OGHUHCK., rip. Jlenuna, 82

®daxtuueckuii aapec: 249039, Kamyxckas 0071., r. OOHUHCK

Ten/dakc: (48439) 6-23-03/(48439) 6-44-53

Kommiaeke «9mucrt-1»
Haznauenue
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N3mepeHne CKOpPOCTM W HAIpaBICHUS TEYECHMS, TEMIEPATYpbl, YIEIbHON JIIEKTPUYECKOU
IPOBOJUMOCTH BOJABl M TMJIPOCTATUYECKOTO JaBJIEHUS (IVIyOMHBI IOIPYKEHHs MOAYJs) B pEeXUME
peaNbHOrO BPEMEHU U IIPU AaBTOHOMHOM ITOCTaHOBKE.

Cocras koMILIeKca

- DNEKTPOMAarHUTHBIN JATYMK CKOPOCTH T€UEHUS
- MaruuTHbIl KOMIIAC

- JlaTunk TemnepaTypbl

- JlaT4uK 371€KTpUYECKON IIPOBOAUMOCTH

- JlaTunk rugpoCcTaTUYECKOro JaBIeHUs

- KOHTelHep n3meputenbHbiii KN

TexHuueckne JaHHbIE
CxopocTh TeueHus1, CM/C

JUAATIABOH. ¢ .eenvteeuteeteesuteeateenteeeateenteesaseebeesateenbeesaneebeesaseeneesuneenneenns ot 0 1o 250
TTOTPCIITHOCTDB. e euvveeenereeeereeesseessseessseessseesseeessseeesssessnsseessssesnnsseens +(2,0+0,02V)
PA3PEIHAOIIAS CTIOCOOHOCTD. ... vveeuvveeeteeireeireeneeeereenseeenseenseessaeenseessseeseesssesnsens 0,1

MaruuTHsIi KoMnac, °©

TIHATTABOH ... eeeeeeee e et e e e eee e e e eeeee e e e e e e eeaeeeeeeeanaeseeeaaeeeeaenaeeernnaaaee ot 0 no 360
FECO I 013 1002 (010 ST +5
PA3PEIIAIOMIAS CTIOCOOHOCTD. .. . veeeureeeeerreesereeessreeassreeessseeessseeessseesssseessssesssssessnsees 3

Temneparypa Bogbl, °C

B0 =) 1 21 T0) & CRRRRRR USRI ot — 5 5o 35
TIOTPEITHOCTDB. .. euveeeutteeeureeennreesueeesnsseesnseeesnseeessseessnseesnnseesnsseessseesnseeenseens + 0,05
PaA3PEIIAIOIAST CTIOCOOHOCTD. ... vveeuvveeeereeeeteeeareessreesseeesseeesseeessseessseessneenns 0,01

DeKTponpoBOAUMOCTh, CM/M

D107 =11 €2 10 & CURURRRR SRR ot 0,1 1o 6,5
TTOTPCIITHOCTDB . ..ceeuvveeenereeesseeessesesseesnsseesssssessseesssesesssessssseeenssesnnsseesnseessnes + 0,005
PA3PEIIAIOIIAS CTIOCOOHOCTD. ... .veeeveentienereenreenireeseeseaeeseessseenseessseeseesssesnseens 0,002

I'mppocratudeckoe nasienue, klla
(rmyOuHa MOTpYXEHUs, M)

JIAATTABOH. ... . vveeeeeeereeeeesneeeeessseeeessssseeeesssseeeessssseeeannes ot 0 10 2000 (ot 0 10 200)
TTOTPCIITHOCTB. e euvveeeuereeesseeenseeesseessseessseesssssesssesessseesssseesssseesssssessseeenns +4(0,4)
Pa3PEIIAIOIIAS CTIOCOOHOCTD. ....uveeeveenirerureereenireeeeesaaeeseessneenseesssessseennns 0,1 (0,01)



I'mppocratudeckoe nasienue, rlla
( rmyOuHa TOTPYXKEHUS, M)

TIVIATIABOH. ... eeevveeereeneeenereasreenseesnseenseessseenseessseenseesssesnnes ot 0 1o 2500 (ot 0 1o 25)
TTOTPCIITHOCTB.eeeuvveeenereeeeseeensseeesseesssseessseesssseesssssessseesssseesssseesssseennnees +5(0,05)
PA3PEIIAIOIIAS CTIOCOOHOCTD. ... eeeureeeieenrienareeteesareeseessneenseensaeaseessneensens 1(0,01)

[IpenycMoTpeHbl 1Ba BapuaHTa UCTIOTHEHUS:

1) nns paGoThl B aBTOHOMHOM pEXHME; MEPUOAMYHOCTh M3MEPEHMs] U BpeMsi Hayana paboThbl
3a/1al0Tcs MoJib3oBaTeneM. Bo3aMoxkHbie nHTEpBaibl u3Mepenus 2,15,30,60,180 muH.

Cpok aBTOHOMHO# paOOTHI TIPU EPHOIUIHOCTH U3MepeHus 180 MuH cocTaBisieT 6 MecCsIIeB.

2) nns pa®oTHI B peKUMeE 30HAMPOBaHMS ¢ OopTa cyaHa Ha (aje, K KOTOpOMY NPUKPEIIEH Kabenb,
nHpopManus MOKET IPUHUMATHCS B HOYTOYK wim O0pToBOM Osiok. OOMeH mHpopMalield ¢ BHEITHUM
ycTpoiicTBOM - 1o uHTepdeiicy RS-485 (RS-232).

[IporpamMmMHoOe obecrieueHue Ajsi IepCOHATbHOTO KOMITbIOTEpa:

-TIpUEM U TpeCcTaBIeHNe HH(OPMAIMH B TEKCTOBOM, TaOIUYHOM, rpa)udeckoM BHIE;

-BBIOOp KOHGUTYPALIUU CUCTEMBI, TApaMETPOB OCTAHOBKU, IEPUOA U3MEPEHUH U T.II.

["aGapuTHBIE pa3Mepbl U Macca:

K ..o D190x630, 16 kr;
BB 200x120x60, 1,5 xr.

Kommnexce rugponornyecknii 'MY-4

Kommnekcel rugponoruueckue I'MVY-4 npenHasHaueHbl A8 HM3MEPEHHUH TUAPOCTAaTHYECKOTO
JIABJICHUS C LIEJIbI0 OMpPEeICHNUs YPOBHS BOJIbL, @ TAK)KE TEMIIEPATyphl BOJIBI B MPUOPEKHON 30HE MOpEH,
BOJIOEMOB, PE3EPBYAPOB.

KoMmrmuiekcsl BBITYCKalOT TPEX THUIOB:

1.I'MVY-4-1 - ny1st KOHTPOJS YPOBHSI BOJbI B KOHTPOIUPYEMON TOUKE;

2.I'MVY-4-2 - nist KOHTPOJISL YPOBHEH BOJBI B IBYX KOHTPOJIUPYEMBIX TOYKAX M Pa3HOCTH 3HAYCHHM
YPOBHEW BOJIBI;

3.I'MVY-4-3 - 1151 KOHTPOJISI YPOBHEH BOJBI B TPEX KOHTPOJHUPYEMBIX TOUKAX W PA3HOCTH 3HAYEHUU
YPOBHEW BOJIBL.

B cocTaB KOoMIIJIEKCOB BXOAUT MOYJIb M3MepUTeabHbIi MU (0T 0gHOTO 10 TpeX B 3aBUCHMOCTH OT
THIA) ¥ KOHTpoJuiep natunkoB KJI.

Kommekcol 0CymecTBIAIOT:

-U3MEpEHNE TMAPOCTATUYECKOTO JABICHUS U TEMIIEPATYPBI BOJBI B MECTaX YCTaHOBKM MoayJied MU;
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-pacyer 3HaYeHUN YpOBHEU BOJIBI;

-niepenady nHpopManuu norpedurento mo muppoBomy Beixoay (nHTepderic RS485) u anamoroBeim
BbIxosaM «4-20 MA» (IMY-4-2, TMVY-4-3).

Kommiekc IT'MVY-4-1 MOXET HCHOIB30BaThCSl KaK HEOOCTY)KMBAEMBIM THUIPOJIOTHUYECKHH TIOCT
(9MeKTponUTaHuEe OT aBTOHOMHOTO MCTOYHHKA MUTAHUs, repeaada WHGOpMaluu Mo COTOBOMY KaHaTy
cBa3u Ha FTP-cepBep B 3agaHHbBIE MHTEpPBAJIBI BPEMEHM, NPEACTABICHHE IaHHBIX aBTOPU30BAHHOMY
MoJIb30BaTeno). BpeMs aBTOHOMHO# paboThI 10 1 roxa.

Kommiekcet IMVY-4-2, TMVY-4-3 MOryT SKCIUTyaTUPOBAThCS B CUCTEMaxX KOHTPOJIS YPOBHS BOJIBI HA
aTOMHBIX cTaHIMAX (Kiacc 6e3onacHoctu 4 cormmacHo OITb - 88/97).

Kondurypanus komriekca, nepedeHb JOMOJHUTENbHBIX YCTPOHUCTB (MCTOYHUK MHUTAHUSA, MOIYJb
COTOBOW CBSI3H, IJIMHA COSNUHUTENBHOTO Kabemst MU) ykaspiBaeTcs pu 3aKase.

TexHu4YecKkHe XapaKTePUCTHKHU

Jlnama3zoH u3MepeHuil ruapocTatuyeckoro naieHust (ypoBHs), rlla (Mm)........ or 0 mo 1000 (10)
TTorpemIHOCTD, TIIa. .. ..t e e +3

Jnana3zoH u3MepeHUl TEMIEPATYPDBL, “C....ovvii i, oT -2 10 40

TTOTPEUIHOCTD, C..uvintiet ettt e e e e e e, +0,05

Jlnana3zoH u3MepeHuit arMmocdepHoro aaBiaeHus, rlla..............o..coooni. 700-1100

TTorpemIHOCTD, TIIa. ... .. e eee e +1,5

DHepronuTaHue

OT BHEIIHEr0 UCTOYHUKA TUTaHMsI IOCTOSIHHOTO TOKA HalpsbkeHueM 12 B.
VYcnoBus dKCIuTyaTanuu
TemnepaTypa okpyskaromero Bo3ayxa, °C:

Y 1 oT -2 1o 40
| TSR or 5 1o 50
["abapuTHbIE pa3mepsl

Monyib MU ¢ Ka0eTeM 10 M, MM.. ..ttt 50x50x500
KoHTPOIIEP KL, MM. ...t e, 380x155x370
Macca:

Mopayib MU ¢ KaBeTEM 10 M, KT....uiitiieit ettt et e ee et eeeeeaeenaas 2,3
KoHTPpoImep KL, KT ... e, 8,3

I'nasa 10. TemnepaTtypa MOpcKoii BOAbI H ee U3MepPEeHHUe

10.1 Tpebosanusa k cocmagy, mouHoCmu U RPOCMPAHCHIBEHHO-8PEMEHHOU
OUCKPEMHOCIU MOPCKUX 2UOPOMEMeoPOI02UYeCKUX U3MEPEHUTL

TumoBo#l TUIPOJOTHUECKOW U THAPOXMMHUYECKON HHGOpPMAIHMEH IJI1 OCHOBHBIX BHIOB MOPCKOMU
ACATCIIBHOCTHU SABJIISIFOTCSI:

-uHGOpPMAIIHS O TEKYIIEM COCTOSTHUH BOJI OKEAaHOB U MOPEi;

-MOPCKHE THAPOJIOTUYECKUE KPATKOCPOYHBIE U JONTOCPOYHBIE MPOTHO3BI, OMOBEIICHUS W
MpeayNnpexaCHUS 00 ONACHBIX SBJICHHSIX;

-TH/IPOJIOTMYECKUE pacueThl M CBEJIEHHsS IO pPEeXHUMy, MyOJIMKyeMble B BHIEC EKEMECSYHHKOB,
€XKETOJHUKOB, CIPAaBOYHUKOB, KAaTaJOTOB, TAOJUI] MPUIMBOB, aTjacoB, 0030poB mo mopsiMm Poccum u
HEKOTOPBIM aKBaTOPHSIM OKEaHOB.

Nudopmanus HE0OX0aUMa 1O CASAYIOIIMM JIEMEHTaM: YPOBHIO MODPsI, TEMIIEPAType, COJEHOCTH B
MOBEPXHOCTHOM CJIO€ M Ha TIyOMHAaX, MOPCKOMY BOJHEHHUIO (BBICOTA, JJIMHA, EPUOJl M HaIpaBJICHUE
pactpocTpaHEHHUs), MOPCKMM TEUYEHHUSM B HABUTAI[MOHHOM CJIoO€ W Ha TJIyOMHaX (CKOpPOCTh H
HaHpaBHGHHG), COCTOAHHUIO JICASTHOT' O HOKpOBa, a TaKXe 1o OCHOBHBIM I‘I/I,Z[pOXI/IMI/I‘-IGCKI/IM
XapaKTEePUCTUKaM (COoJep)KaHUEe KHUCJIOPOJa, COCAWHEHUNW KpeMHus, ¢ocdopa, a3oTa, MICIOYHOCTD,
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KOHIIGHTpAaLUsl BOJOPOJHBIX MOHOB (pH) M 3arps3Hsionmx BemecTB — (heHOJOB, HE(PTH, ETEPreHTOB,
TSKENBIX METAJIOB U IPYTHX).

TpeboBaHusl K TOYHOCTH MH(POPMALMK M €€ Pa3pelIeHuI0 B MPOCTPAHCTBE U BPEMEHHU pa3IMYHBbI.
OHu 3aBHCAT OT XapakTepa pellaeMbIX 33J1a4 U W3MEHYMBOCTH IMPOUCXOMSIIMX B MOpE IMPOLECCOB U
apneHnid. MHpopmanus HeoOXoauma TpH  HU3BICKAHUAX, MPOEKTUPOBAHMU, CTPOUTEIBCTBE U
AKCIUTyaTallid COOPY>KEHUU U CYI0B, a TaK)K€ MPH MJIAHUPOBAHUU PA3TUUYHBIX Meponpustuil. Ha nmepBoit
craguu (TMEepPCIeKTUBHOIO TUIAHUPOBaHUs) TpeOyeTcs 0000IIeHHas, MEeHee TouyHas WHQopmanus, Ha
MOCJIEAYIOMUX CTaAUIX (KOHKPETHOE MPOCKTUPOBAHUE M HEMOCPEICTBEHHOE OOCITy)KHBaHUE) — Ooee
TOYHAs.

[Ton TouHOCTHIO HMH(OPMALMM TOHUMAETCS OTKJIOHEHHE OT MCTUHHOTO 3HAa4YeHHs, BbIpakaeMoe
4yepe3 CpeAHEKBAIPaTUYECKYI0 IOIPELIHOCTh 3HAYEHUs TUAPOMETEOPOIOIMYECKOro 3JIEMEHTA, T.€.
cllydaiiHas BeJIM4MHA, uMerorast 68% o0ecrneueHHOCTH U 3HaK IUII0C WIIK MUHYC.

OO6b19HO HH(pOPMAIHS JACTCS 110 ITYHKTaM U aKBaTOPHSIM.

TouyHocTh M wyactoTa HMH(OpPMALMM BO BPEMEHHM U MPOCTPAHCTBE MAIOTCA MPUMEHUTENIBHO K
Pa3IUYHBIM TUIPOJIOTMYECKUM AJIEMEHTaM M OTPACIsiM MOPCKOM AESTENIbHOCTH 10 MTYHKTaM, aKBaTOPHSIM
U Tpaccam.

[Ipu sTOM ciexyeT UMETh B BHY, YTO TPEOOBAaHUS K THAPOMETEOPOIIOTHYECKON MHPOpPMALUHU s
OTKPBITBIX aKBaTOPHI OKEAaHOB U MOPEH M MPUOPEKHOM 30HBI PA3TUYHBI.

VYranyOiieHHBI aHaIN3 COOTHOLICHHS TOYHOCTH M3MEPEHUN Pa3IMUYHBIX THIPOMETEOPOIOTHYECKUX
rmapamMeTpoB, OOecredynBaeMOl COBPEMEHHON MOPCKON W3MEpPUTEIBHON ammapaTypoll M TpeOOBaHMIA,
HEOOXOAUMBIX sl OOeCleYeHHs pa3IMyHBIX BHJIOB MOPCKOW JESATEIbHOCTH, W3JIOKEHHBIM B
opunmansHoM wusnanuu Pocrugpomera «O cocrtaBe, TOYHOCTH M HPOCTPaHCTBEHHO-BPEMEHHOM
pasperieHnn HH(pOpMAIUK, HEOOXOAUMOW Ml THAPOMETEOPOJIOTHYECKOro OOecreYeHus: HapoJHOTrO
XO03HUCTBA W CHYXKOBI THApPOMETeOpoJorndeckux mporHo3oB» (I'mapomereomsmar, JI., 1975 mon
pemakiueit M.A.Ilerpocsnua u B.J[.PemeroBa) mokasayi, yTO COBpeMEHHas amnmaparypa IO BCEM
rapaMeTrpaM MHOTOKPAaTHO MepeKphIBaeT TpeOyeMble TOUHOCTH M3MEPEHHH (Ha BCEX 3Tamax MOPCKOM
NeATEIIbHOCTH).

TpebGoBanusi, mpeabsBIIeMble K TOYHOCTH THIPOJOTHYECKHX IMapaMEeTpOB MpPH OOCITYyKHUBaAaHUU
Pa3IMYHBIX BUIOB MOPCKOH JEATEIBHOCTH, pACCMOTPUM Ha IIPUMEPE U3MEPEHUN TEMIIEPATypbl MOPCKOI
BOJIbI Ha MOBEPXHOCTH U Ha riryouHax. [Ipu obecriedeHUH THAPOTEXHUYECKOTO CTPOUTENCTBA, PHIOHOTO
XO3SICTBA U CY/IOXOJICTBA AK€ HA CTAIMH HETMOCPEACTBEHHOTO OOCTYKUBAaHH HEOOX0AUMAasi TOUHOCTh
He npessimaeT +0,1°C, B To BpeMs KaKk COBPEMEHHBIE MPUOOPHI, U3MEPSIONINE TEMIIEPATYPy MOPCKOM
BOJIbI Ha MOBEPXHOCTU U Ha TIyOMHAaX MOpeil M OKeaHOB, 00ECHEUMBAIOT U3MEPEHUS C TOYHOCTHIO HE
xyxe £0,001°C. Toxxe caMoe OTHOCUTCS U K IPYTUM T'HIPOMETEOPOIOTHYECKUM MTapaMeTpam.

Jnst cayk0bl MOPCKHX THIPOJIOIMYECKHX MPOrHO30B TOYHOCTh M3MEPEHHs TeMIIepaTypbl MOPCKOM
BojIbI Takoke He npesbiaeT £0,1°C (Coopuuk « O cocTaBe, TOUHOCTH...» M., 1975, ctp.134).

10.2 IHonamusn u onpedenenus

Mopckasg Boaa, Kak BCsKas TEPMOJMHAMUYECKas CHCTEMA, XapaKTEpU3yeTCsl OIpeneIeHHbIMU
(Gbu3MYECKUMHU BETUYMHAMH, OTPEACIIAIONIMMHU €€ MaKpOCKOoNmu4yeckne cBoiictea. OQHUM U3 BaKHEHIINX
[IapaMeTPoOB ISl MOPCKOM BOJIBI SIBJISIETCS TEMIIEPATYPA.

CyecTBoBaHUE TeMIeEpaTyphl Kak 0co00i (YHKIUU COCTOSHUS TEPMOAMHAMHUYECKON CHCTEMBbI
CIIEYET U3 BTOPOTO MCXOIHOT0 TOJI0KEHUS TEPMOJUHAMUKHU. Temnepamypoii Hasviéaemcs guzuyeckas
8eIUYUHA, XAPAKMEPUSYIOUWAST UHMEHCUBHOCb MENI08020 OBUMCEHUs. MONeKYl cucmembl. VI3MepeHue
TEMIIEPATypbl IPOU3BOJAUTCS TOJBKO KOCBEHHBIM IIyTEM, OCHOBBIBAsICb Ha 3aBUCUMOCTH OT
TEMIIEpPaTyphl TAKUX (PU3NYECKUX CBOMCTB TeN, KOTOPbIE MOAIAI0TCA HEMOCPEICTBEHHOMY U3MEPEHHUIO.
IIpumensiemble [ 3TOrO Tejla HA3bIBAIOTCA MEPMOOUHAMUYECKUMU, A YCTaHABIMBAEMbIE C HX
ITIOMOILBIO MIKaJIbl TEMIIEpaTypbl — smnupuyeckumu. OCHOBHOM HENOCTATOK SMIIMPUYECKHMX IIKaJ
TEMIepaTypbl COCTOMT B HMX 3aBUCHMOCTH OT OCOOCHHOCTEH NPUMEHSIEMBIX TEPMOMETPUUYECKUX
BEILIECTB.

B kauecTtBe UCXOJHBIX 3HAYEHUM, CIYXKAIIMX TPU TMOCTPOCHUM ULIKAIbl TEMIEpaTypbl Jis
YCTaHOBJIEHHUS Hayajla OTCYETa TEMIEPATYPBI U €IUHUIIBI €€ U3MEPEHUS — TPaayca, MOT'YT IPUMEHSTHCS
TEMIIEPATypbl NEPEX0/la XMMHUECKH YUCTBIX BEIIECTB M3 OJHOTO arperaTHOro COCTOSIHUS B JIPYIoe,
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HarnpuMep, TeMIepaTypsl 1iasiaenus jabnaa (To) u kunenust Boasl (Tyx) Mpu HOpMaIbHOM aTMoc(hepHOM
JABJICHUH.

TemmepaTtypa B OKeaHOJOTMM H3MepsieTcs B Tpaaycax crorpamycHod mkanbsl Llenscus (°C,
To=0°C, Ty=100°C). Ilpu sToM pasauyaroT Temreparypy in Situ, obo3Hauaemyro OykBou T, u
HOTCHIMANBHYI0 Temrieparypy 0. Ilox memnepamypoii in Situ (¢ JATHHCKOrO s3bIKa — «B JaHHOM
MecTe») TMoJpa3yMeBaeTcs TeMmIepaTypa, HW3MEpPEeHHas Ha ONpEeACNCHHONH TiayOuHe Mops.
Tomenyuansnas memnepamypa — 5T0 TEMIIEPATypa YACTHIIBI BOJbI, aqHa0aTHIECKN" PHBEICHHAS OT
JIaBJICHUS B TOUKE U3MEPEHUS K 3alaHHOMY JABJICHUIO.

IIpy  HeKOTOpBIX  pacueTax HpUMEHseTcd  TeMmiepaTypa B  €IMHHUIAX  aOCOJIIOTHOU
(tepmonuHamuyeckoit) mkansl KensBuna (°K). I'pagycsl mikanel KenbBuHa paBHBI I'pagycaM IIKaJIbl
Henbcust (1° C=1°K), HO HCUMCIAIOTCA OHU OT aOCOJIOTHOro HyJs, paBHoro —273.15°C, T.e.
abcomoTHas Temneparypa paBaa TK=T°C + 273.15.

Bropoe Hauano TepMOIMHAMHMKH YCTAaHABIMBACT, YTO aOCOJIIOTHAS IIKAJIa TEMIEPATyp HE 3aBHCUT
HU OT BBIOPAHHOT'O TEPMOAMHAMUYECKOTO T€Na, HU OT KAKOr0—JIM00 TEPMOAMHAMUYECKOT0 MapaMeTpa.

B HekoTOphIX cTpaHax NpOJOIKAET YHOTpeOnsATbes TemreparypHas mkaina Papenreiita (°F,
To=32°F, Tk=212°F). Temmeparypa B emuHunax Ikaael dapeHreiTa cBs3aHa C TeMIEpPaTypoi
CTOTPalyCHOM LIKAJbI CIEIYIOIUM 00pa3oM:

9
T =T £+32,
T.c =§-(TcF -32).

[Ipu TOUHBIX pacueTax okeaHOrpaUUECKUX BEIWYHMH, 3aBUCSIIUX OT TEMIIEPATypbl, BaKHO 3HATh,
Kakas [IKajga TeMIepaTypbl HCIOJB30Ballach. BONBIIMHCTBO COBpEeMEHHBIX (opMyn ans pacuera
(hU3UYECKUX CBOMCTB MOPCKON BOJBI OCHOBAaHO Ha MEXIyHApOJAHOW MPAKTHYECKOW TeMIepaTypHOM
mkane 1968 r. (MITTII-68).

B nHacrosimiee Bpemsi B MpakTUKE OKEAHOJIOTMYECKHX M3MEPEHUH HCHoib3yeTcs MexayHapoaHas
mkana TemmepaTypel 1990 r. (MILT-90). MexnynaponHas temmepaTypHas wmkama 1990 r.
MIpe/ICTaBIsIeT CO00M pAM MOAMMNANIA30HOB, O0bEIUHAIOMUX (PU3NYECKH BOCIPOU3BOJUMBIE YCIOBUS —
penepHbIE TOUKH.

Jlis OKeaHCKOro Juama3oHa HM3MEHEHHs] TeMIIepaTypbl MPAaKTUYECKOEe 3Haue€HUEe HMEIOT [Ba
MOAMANIa30Ha, IPEICTABICHHBIE TPEMS PETIEPHBIMUA TOUKAMU:

— TporiHOU ToukH pTyTH —38.8344°C;

— TpoitHoi Touku Boasl +0.0100°C;

— TOYKHM IUIaBJIeHUs rajums +29.7646 °C.

Kpome Ttoro, WOCE (World Ocean Circulation Experiment) peKoMeHIOBaHBI JiBE
JOTIOJTHUTEIbHBIE TOYKH: TpOWHBIE TOukM phenoxybenzene (26.8625 °C) um kapOoHaTa JTHIICHA
(36.3135°C).

UtoObl wucnonp3oBaTh Temmeparypy mo mkaire MIIT-90 B dopmynax s BBIYUCICHHS
(bu3nUYecKux CBOMCTB MOPCKOIl BO/ibI, ocHOBaHHBIX Ha MITIIT-68, ee Hy)HO nepecynTaTrh B Tee". s
ATOTO CYIIECTBYIOT nBa Meroaa: Pycou m Caynnepca. [lepBbeiii OCHOBaH Ha MCIOJIL30BAaHUH MOJIUHOMA

® TIpomecchl, MPOTEKaIOIIe B CHCTEME 0e3 TemnooOMeHa ¢ BHEITHHMHU TelaMH, Ha3bIBAIOTCA a0UAOAMUYecKUML.
[loreHumanbHas Temreparypa MIMPOKO UCHONB3YETCS B TEPMOXATUHHOM aHajM3€ BOJHBIX Macc, OCOOCHHO NpH
W3YYCHUU TITyOUHHBIX BOJ.
® Ecnu He BHOCUTh M3MEHEHHS B CYLIECTBYIOIME aTOPHTMbI BBIYMCIIECHHS] (PU3NYECKUX CBOMCTB MOPCKOM BOJIBL,
cBszaHHble ¢ mepexogoM Ha MIIT-90, To nHaubojiee 3HauMMBlE MOTPEIIHOCTH OYAYT TPH BBIYUCICHHSAX,
CBSI3aHHBIX C COJICHOCTbIO, HaWMEHBIIHE TOIPEIIHOCTH TPH pacdyere IUIOTHOCTH, C)KUMAaeMOCTH,
aanabaTHYeCcKOro IrpaJueHTa TeMIepaTypsl U MOTEHIMANbHOI TeMmeparypsl. [locie nmepeBoga TemnepaTypsl u3
MILT-90 B MIITII-68 ommOKku BCEX BBHIYUCICHHWNA CTAHOBSATCS MHUHUMAJILHBIMH M HaXOHIATCS B TpeAeiax
toyHoctH [Ipakthueckoil mkanbl conenoctu 1978 r. (ITIHIC-78) nu MexayHapoaHOTO YpaBHEHUSI COCTOSHHS

1980 . (YC-80).
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BOCBMOTO TIOPSJIKA, PACCYMTAHHOTO B IIMPOKOM JHara3oHe TemrmepaTtyp. Bropoi, Hanboee mupoko
MIPUMEHSEMBIN B OKEaHOJIOTHH, UCTIOJIB3YeT MacIITaOHbIi MHOXHTENb 1.0024:

Tee =1,0024-T,,.

Paznuumst mexxny HUMU He3HauuTenbHBIC: mopsaka 1MK B amanmazone temmepatyp ot —2° C 1o
40° C u menbie 0.03 MK B auamazone ot —2° C o 10° C.

TeMneparypa BoAbl B OK€aHE M3MEHSETCS, B OCHOBHOM, OT ~—2° mo ~30° C. HuxHss rpaHuna
OMpeNesieTCs TEeMIEPAaTypoil 3amep3aHus, KOTOpas 3aBUCUT OT COJIEHOCTH U JaBieHUs. BepxHsis
rpaHulla 3aBUCUT OT TeIUIoOOMeHa MeXAy OKeaHOM M aTMmocdepoil. B 3aMKHYTBIX MOpsiX U B
MEJIKOBOJIHOM MPUOPEKHOI 30HE TeMIIepaTypa BOAbI MOXKET ObITh U HecKoinbko Oosbiie 30° C.

Temneparypa Boabsl ¢ TiyOMHOW OOBIYHO yOBIBaeT, MpUYEeM, YeM Tiay0Oke, TeM MeljeHHee. B
MIPUIOHHBIX CIIOSAX TEMIIepaTypa BOJbI MEHSETCS B 3aBUCUMOCTH OT MecTa oT 0° 1o 2.5° C.

B GacceitHax ocosioHeHUs, TaKuX Kak, Hanmpumep, CpeauzeMHoe Mope, TeMIeparypa Ha OOJbIINX
rIIyOMHAX UMEET 3HAUYUTENIBHO 00Jiee BEICOKHE 3HAUCHUS. B CeBEpHBIX MOPSIX, T/Ie HAOII0JaeTCsl 3SUMHSIS
KOHBEKIIUSI ¥ (HOpPMUPYETCS XOJOIHBIA MPOMEKYTOUHBIN CJIOW, TeMmmeparypa BOABI C TIyOMHOW B
TETUIbIN MepHuo/] Toa CHavaaa MOHMKAETC s, a 3aTeM CHOBAa BO3pacTaeT.

TemnepaTypa 3aMep3aHusi MOPCKOM BOJIbI Tf KMEET OTPOMHOE JIMMUTHPYIOIIEE 3HAUYCHUE — HIKE
TemIepaTypsl T; BOJA HE OXJIaXIACTCS .

TemnepaTypa 3aMep3aHus 3aBUCHUT OT AaBlieHus. JlJig onpeaeneHns MOHWKEHNs TOUKU 3aMep3aHus
9UCTOH BOABI (TOYKHM TUIABJICHHUS JIbJIa) C YBEJIMUYEHUEM JIaBIICHUS WCIOIB3YIOT YpaBHEHUE
Kunaneitpona—Knay3uyca st cirydasi COCyecTBOBaHMs IBYX (a3 — BOABI U JIbJa:

4T _T-(v'-v)
dp A

roe A, =T -(n” —n’) — CKpBbITas TENJIOTAa IUIABJICHUS YUCTOIO JIBA, vViuv' - yeIbHBIE 00BEMBI BOJIBI 1
JIBJIa.

Ecmun B ypaBHenme Knaneiipona—Kiaysuyca mojactaBuTh 3HaueHHE aOCONIOTHOM TeMIIEpaTyphl
T=273.15°K, ynenbHble OOBEMBI YUCTOW BOJABI M JIbJA v'=1.000-10"2 u v’=1.091-10"° M3 kr! u

yaenbHyIo Teriory miasnenns A;i=0.335-10° -k, To momydmnm:

9T . _0.0075°C-6ap™*

dp

3amep3aHre MOPCKOM BOJABI MPEACTABISIET COOOM MpOIECC 3HAYMUTETBHO OoJiee CIIOKHBIA, YeM
3aMep3aHue YUCTON BOAbI, MO0 B HEH MMEIOTCS pacTBOpEHHBIC BellecTBa. [Ipu 3aMep3aHUU TOJIKHBI
BO3HHUKAThH JIOMOJIHUTENIBHBIE CBSI3U MEX]y MOJIEKYJIaMH BOJIbI, HO 4acTh 3TUX CBA3EH 3aHATAa MOHAMH
pacTBOpeHHBIX coseil. CienoBaTenbHO, A o0ecreueHnss He0OXOUMBIX MEKMOJIEKYIISIPHBIX CBSA3EH U
JOCTUKEHUS] MUHUMYyMa NOTEHLUAIbHON 3HEPTUM BOJa B MOMEHT 3aMEp3aHus JOJKHA BBIACIUTH U3
ce0s Te BelecTBa, KOTOpbIe ObUIN B HEMl pacTBOpeHbl. OTCI0/1a CIeNyeT, YTO COJICHOCTh AOKHA BIUAThH
Ha TEMIIepaTypy 3aMep3aHMUsL.

[Tonmxenue TemrepaTypbl 3aMep3aHusi pacTBopa omnpeaensiercs popmysoit Bant—I'odda:

2
R-Tg Ny
!
A N,
rae N1 u No — MossipHast KOHIIEHTPAIUS YHCTOTO PACTBOPHUTEIS (BOJBI) U PACTBOPEHHOTO BEIIIECTBA,;

2'=4.05.10° JIx — TeruioTa IUIABNEHHS OXHOrO MOJIs pacTBoputens; To=273.15° K — temmeparypa
IJIABJICHUSI YUCTOTO pacTtBoputens; R=8.314 I[)K-(MOJIL-K)_l — yHHBEpcaJibHas (MOJIsIpHasi) Ta3oBas

AT =-

7O,Z[HOBpeMCHHO C OXJIAXKACHUCM BOJbl OO TEMIICPATYPhI, IIpPHU KOTOpOI;'I TBCpAAsA U IKUAKas (1)33};1 MOT'yT
HaXoAWUTBCAd B PABHOBECHUHU IIpU JaHHOM [JaBJICHUH, HAYUMHACTCA POCT KPUCTAIJIOB BOKPYI' ILICHTPOB
KpHUCTAJLUIN3allu. Nmu MOr'yT OBITh B3BCIICHHBIC B BOAC TBEPABIC YaCTHILBI. XOpOIlIO OYMIICHHYIO OT TaKHX
JacTvll BOAY MOZKHO OXJIaJUTh HHXKC TCMIICPATYPbl 3aMCpP3aHUs. CocTosiHME TaKOH HCpeOX.]'Ia)KZ[CHHOﬁ BOJBbI
SIBJISICTCS. MemacmaOUuIbHbIM.
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nocTostHHas. B Mopckoit Bosie npu S=35 MoJsipHas KOHIEHTpAIus YucToi Boasl Ng paBHaA =54 MOJIb-KI

! a ocHoBHbIX coneii N;=1 mons-kr~. Torna N, / N, = 0.0185. Orcrona nomyaum, uro AT= -1.9° C.

B coBpemeHHBIX OKeaHOTpaQHUUEeCKUX HCCIETOBAHUAX MPU U3YYEHHHM 3aBHUCHUMOCTH TeMIepaTyphl
3aMep3aHus MOPCKOM BOJbI OT COJEHOCTH W JABJICHHUS HCIOJb3YeTCS CIEAYIOIIEEe AMIUPUUYECKOE
ypaBHEHHE:

T, (S,p)=-0.0575-5 +1.710523-107 - S¥* —
~2.154996-107 - S* —7.53-10™ - p,

rje p — naBieHue B qo0apax. @opmyna cripaBeyiMBa B IUaIa30HE MPAKTUUYECKON coieHocTH oT 4 10 40
u pasnenus ot 0 mo 500 n6ap (Puc.10.1). C momometo ypaBaenust Knaneiipona—Knay3uyca 3HaueHue

dT
d—f MOYKHO 3KCTparoJIupoBaTh 10 AaBieHuid npumepHo 2700 nbap. 3xech, Ha MpeIeIbHOM JaBlICHUH

p

CYILECTBOBAHMS TEMITEPATypbl HANOONIBIIEH TUIOTHOCTH, TEMIIEPATypa 3aMep3aHusl YUCTON BOJIBI paBHA
~2° C. Boapl ¢ Takoii Temreparypoil HabII0JanuCh MO/ MEeTb(OBBIMH JeTHUKaMU AHTaPKTUIBI.

500

Y
(=]
?

)
S
5]
Vv
oy
oV
gV

g- 0—
»—

200+

DasneHwue, o6ap
z.o_/
0—
o

100+

0 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35

ConeHocTb, enc

Puc. 10.1 3aBucumocTb TeMIepaTypsl 3amep3aHust Mopckoit Bosibl (°C) OT COJICHOCTH U IaBJICHHSI.

N3BecTHO, YTO 3aBUCHMOCThH IUIOTHOCTH (yIEIBHOTO 00BeMa) OT TEeMIEpaTypbl M COJICHOCTH
SIBJSICTCSl HEIMHEWHOU. Takast 3aBUCHUMOCTh 00YCJIaBIMBACT Psii HETUHEWHBIX CBOMCTB MOPCKOW BOJIBI.
K #HuM otHOCUTCS U HalIu4ue Y BOJbBI B OIMPCACIICHHOM AUAIlla30HC COJICHOCTU MAaKCUMYyMa IIJIOTHOCTH.
Opnako BaXHO 3HATh HE caMy MAaKCHMaJbHYIO IUIOTHOCTb, a TeMIepaTypy, HpU KOTOpPOH OHa
JIOCTUTAETCA.

bonbiioe 3HaueHue TemmepaTypbl HauOOJBIIEH IMJIOTHOCTH Iy OOBSICHSETCA €€ 3HAUUTEIbHBIM
BIIMSHMEM HA BEPTUKAJIBHYIO0 YCTOMYMBOCTb U NIEPEMEIIMBAHUE BOJ B MOPSX U OKeaHax. Temnepamypa
Haubonvuiell niomuocmu Ty Onpenensercs Kak Temieparypa, Ipu KOTOPOM I'paJueHT TEPMHUUYECKOTO

ov

paciiipeHus —|  paBeH HYIIO.
STp
Temmneparypa Ty umcToil Boabl mpu aTmocdhepHoM AaBineHuHn paBHa 3.982° C, ¢ yBenuyeHuem
JaBJICHHUs OHA yMeHblaeTcs. [ Mopckoil BobI TeMIieparypa HauOobliel MIOTHOCTH YMEHbIIAETCS
KaK C yBeIMYEHUEM JaBlieHusi, Tak u coneHoctu (Puc.10.2). B ycloBusIX TepMOAMHAMHYECKOTO
PaBHOBECHSI SKCTPEMYM IUIOTHOCTH (yIETTLHOTO 00beMa) CYIIECTBYET TOJIBKO B TOM 00JACTH COJICHOCTH
U JaBJICHUS, B KOTOPOUW TeMIleparypa HauOONbINEH MIOTHOCTH I OOJbIEe WIM paBHA TeMIepaType

3amep3anus T, T.e. T =T, .
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Temneparypa HanbosbWweil NAOTHOCTH
————— TeMnepaTtypa samep3aHus

Temnepartypa, °C

! | ! I 246 | ! |
0 10 20 30 40
ConeHocTb, enc

Puc. 10.2 3aBucuMOCTh TeMIIepaTypsl HAHOOJBINEH IUIOTHOCTH M TEMIIEPATYPHI
3amep3anusi Mopckoii Bozbl (°C) ot cosenoctu (%o) 1 naBieHus (10ap)

D10 00yCIOBJIEHO TEM, YTO TeMIepaTypa HauOOJbIIeH MIOTHOCTH YMEHbBIIAETCS C YBEIHMUECHUEM
COJICHOCTH M JaBJeHHs ObIcTpee, 4eMm Temmeparypa ;. llpeaensHoe naBieHHE CYIIECTBOBAHUS
HauOOJIBIIICH INTIOTHOCTH B YCIOBUSAX TEPMOJIMHAMHYECKOTO PAaBHOBECHS MPUMEpPHO paBHO 270 Gap, mpu
koTtopoMm T =T = —=2° C. B obnacrsix, rne Ty <T;, TepMOAMHAMUYECKOE PABHOBECHE HE BBIMTOIHSIETCS,
TaK KakK 3aMep3aHie HAUMHAETCS PaHblIe JOCTUKEHUS MAKCUMAIbHOM MIIOTHOCTH MPU OXJIAXKICHUU.

Touxa nepeceyeHus TUHUL MeMnepamypvl HauboIbUel NIOMHOCMU U MeMNepamypvl 3amMep3anusl
(Tm = T¢) nazvieaemcs xkpumuueckou mouxou. Ilpu armocdepHom naBiaeHuu (T. €. Ha TTOBEPXHOCTH)
KpPUTHUYECKAsi TOUKa HAOIr0MaeTest mpu cosieHocTH 24.6 %o (Puc. 10.2).

Mopckas BoJia ¢ COJICHOCThI0 MeHbIel 24.6 %o, Kak U IpecHasi, UMeeT TeMIEepaTypy HauOOIbIIeH
IJIOTHOCTH BBIIIE TeMIepaTypsl 3amep3anus. [Ipu conenoctu Boiie 24.6 %o COOTHOLIEHHE TEMIIEPATYP
Tmu T oOpaTHOE. OHAKO B pEAIbHBIX YCIOBUSAX TeMIIepaTypa HauOOJbIIeH MIIOTHOCTH B 3TOM CITy4ae
HE MOXET OBITh JOCTUTHYTa, TaK KaK BOJa HE OXJaXIAeTcsl HIDKE Temrieparypbl 3amep3anus. [lo
npemioxenuto H.M. KuunoBuua, 3T ABa TUNa BOJ HA3bIBAIOTCS COOTBETCTBEHHO COJIOHO8AMbBIMU W
mopckumu. C TIIyOMHOM COJICHOCTh KPUTHYECKON TOYKH YMEHBIIACTCS U CTAHOBHUTCSI PABHOM HYJIIO TIPH
nasienuu ~ 270 Gap.

Pa3nmuumns B COOTHOWIEHUSIX TeMmmepatyp Im u Tf OOyCIaBIMBAIOT pa3iuuus B MPOTCKAHHUH
HEKOTOPBIX IPOIIECCOB B COJIOHOBATBHIX M MOPCKHX BOJaX, B YAaCTHOCTH Ipoliecca KOHBEKTHBHOIO
nepemMenmBanus. B coJoHOBaThIX BOJAaX KOHBEKTUBHOE MEPEMENIMBAHNE HAYMHACTCS Cpa3y NpH Havaje
OXJIKJECHUS TIOBEPXHOCTHBIX BOJ U MPOJOJDKAETCS O MOMEHTA, KOrJa TeMIepaTypa OXBa4eHHOTO €10
CJIOSl TOCTUTAET TeMIIepaTypbl HAUOOMBIIICH MIIOTHOCTH. 3aTeM MepeMeNInBaHue 10 JTHA MPEKPaIaeTcs.
B Mopckux BoJiax mpu OXJIaXXI€HUU MOpSi KOHBEKTHBHOE MEpEeMEIINBaHUE HE MPEKpaIlaeTcs BILIOTh 10
JOCTHKEHHS TEMIIePaTyphl 3aMep3aHusl, IOATOMY KOHBEKITUS MOXKET TOCTHYb OOJBIINX TTyOUH.

Temnepatypy HanOOBIICH TUIOTHOCTH MOKHO OTIPENICTUTH 00 Yepe3 ypaBHeHHE cocTosiHUus Y C—
80, mpuHIB KO3(PPUIMEHT TEPMHUYECKOTO pACIIMPEHUS PAaBHBIM HYJIIO, JIMOO IO 3MIHUPHYECKON

dhopmyre:

T, (S, p)=3.982-0.2229- S-0.02004p-
(1+3.76:10°-S)- (1+4.02:10* - p)

rae S — CONEHOCTh, %o; P — naBienwe, Oapbl. OTMmeTHM, 4YTO Tp, paccuMTaHHAs MO BBIIIE
MpeJICTaBICHHON (opmyrie, HUXke, yeM 1o jJaHHbM YC—-80, mpumepro Ha 0.1-0.2° C B amama3one
npakTuieckoi coneHoctu ot 0 1o 40 mpu aTMOChEpHOM TaBICHUU.
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C Temneparypoil BOJbl TECHO CBA3aH IpPYrod HapaMmerp BOJbl — TEIJIOEMKOCTh. TerIoeMKOCTh
OTHOCHUTCSI K KaJOPUYECKHM CBOWCTBaM TEPMOJAMHAMMYECKHUX CHCTEM, TaK KakK JJIsi €€ OIpeleieHUs
HEOOXOJMMO 3HAaTh BHYTPEHHIOIO JHEPrHI0 CHUCTEMBL. [100 mennioemkocmvio noopazymesaemcs
KOJUYeCcmeo menjiomsl, Heodxooumoe 05 U3SMEHeHUs: memnepamypsl cucmemst va ooun 2padyc (1° C
unu 1° K), 1. e.

C@

dT

Pasmepnocth Temioemkoctu B CU: (II}K-K_l). OTMeTHUM, YTO TETUIOEMKOCTD HE SIBISETCS (DYHKIHEH
COCTOSIHUSI CUCTEMBI, TaK KaK KOJMYECTBO TEIUIOTHI O0Q, HEOOXOAUMOE ISl U3MEHEHHS TeMIIepaTyphl
cucrembl Ha dT, 3aBUCHT OT XapakTepa MPOTEKAIOIIET0 MPHU ITOM MpoIecca. DTO O3HAYAET, YTO MPHU
HarpeBaHWW OJIHA W Ta )K€ CHUCTEMa B 3aBUCHMOCTH OT MPOMCXOJSIIETO B HEW Ipolecca obiamaeT
PAa3JINIHBIMU TCIIJIOCMKOCTSMMU. OI[HaKO TCIINIOCMKOCTU NPpU IMOCTOAHHOM JIaBJICHUU Cp U IIOCTOSIHHOM
oobeme Cy sBISIOTCS (DYHKIIUSMU COCTOSIHHSI U TIO3TOMY OHHU TIOJYYHMJIM HAUOOJIbIIEE MPAKTHYECKOE
3Ha4YeHHEe. B TpakTuKe wyalle BCTPEYACTCS YOenbHAs Meni0eMKOCHb, ONpeelsionias KOJINYeCTBO
TEILIOTHI, HEOOXOAMMOE Ul HAPEBAHUS CMHHIIBI MACCHl MOPCKOM BOMbI Ha oxuH rpagyc (Juk-kr K-

Y

CaMble COBpPEMEHHBIE UCCIIEOBaHMS YIEIbHOW TEINIOEMKOCTH PacTBOPOB CTaHJAPTHON MOPCKOM
BOJIbI ObLTH TIpoBeAeHBI @. Musutepo u np. JlaHHbBIE 3THX aBTOPOB, HOPMHUPOBAHHBIE HA TEMITEPATYPY 1O
MIIIIT-68, mpuBeneHsl B HOBBIX MEXIYHAPOJHBIX OKeaHorpaduueckux TaOiuuax. YaenpHas
TEITIOEMKOCTh TIPU aTMOC(PEPHOM JABJIECHUN PACCUUTHIBACTCS 110 YMITUPUIECKON hopmyie:

4 i 2 . y 2 )
c,(S,T.0)=>a -T'+S-3b -T'+52->¢ T,

i=0 i=0 i=0

rie 8=4.2174-10% a,=-3.720283; a,=0.1412855; a;=—2.654387-10%; a,=2.093236-10"°; by=—7.643575;
b1=0.1072763; b,=—1.38385-10"%; ¢;=0.1770383; ¢;=—4.07718-10"%; ¢,=5.148-10".

Koaddurmentsr B ypaBHeHHH npuBeneHsl B coorBeTcTBUe ¢ cuctemoi CH, MITIIT-68 u ITIIC-
78. @opmyna cripaBeAuBa B CICAYIOIUX JHaNa3oHax coneHocTd u temmeparypsl: 0 <S < 40, 0 <T <
35° C. IlpoBepouHoe 3HaueHue: C,=3980.0513 Jox-kr oK mpu S= 40, T= 35° C. CranpaptHoe
OTKJIOHCHHE JaHHBIX, MMOJYYEHHBIX 1O 3TOH Gopmyie, cocrasiser 0.5 ,Z[)K-Kr_l-"K_l. 3aBHCUMOCTB Cp OT
COJICHOCTH M TeMIIEpaTyphl Ipu aTMoc(epHOM aBieHun npuseaeHa Ha Puc. 10.3.
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Puc. 10.3 3aBucuMOCTb yAeIbHOMN TEMIIOEMKOCTH TIPU MOCTOSSHHOM JABJIEHHH Cp (I[)K'Kl“_l'oK_l) oT
COJICHOCTH U TeMIIEpaTyphl IIPH aTMOCHEPHOM JaBIICHUH (), TaBIeHUS U TeMIiepatypsl npu S = 35%o (0).

TemnepaTypa Boabl BiusieT Ha OOJBIIMHCTBO XapaKTEPUCTUK MOPCKOM BOJIBI, OMpPENESIONINX
XapaKTep MHOTUX HMPHUPOIHBIX M TEXHOJOTMYECKUX IPOLECCOB B MOpe. XapaKTEPUCTUKON, NMEIOLIEN
HauOoJblIee MPAKTUYECKOE 3HAUEHUE, ABISETCS IUIOTHOCTh BOJBL. E€ 3aBHCHMOCTBH OT TeMIEpaTypbl

npuBeaeHa Ha Puc. 10.4.

AHOManusa NnNOTHOCTH, Kr'M'3

-10 I T I T

0 10 20 30
Temneparypa, °C

Puc.10.4 AHOMAaNHs IIIOTHOCTH MOPCKOM BOJIBI KaK ()YHKIIUS OT
TEMIEPaTyPhl H COJICHOCTH MPH aTMOCHEPHOM JTaBICHUH
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Jlyi Hay4HO-HCCIIe10BaTENbCKUX U MPUKIIAJAHBIX LieJel TpeOyeTcs 3HaTh HE TOJIbKO CaMH 3HAYEHUS
TeMIIepaTypbl BOJIbI, HO U MPEEIIbl €€ M3MEHEHUS, a TAK)Ke BEPOATHOCTH IMOSIBIICHUS TEMIIEPaTyphl TOM
WJIM UHOM BEJIMYMHBIL.

V3MepeHHble WK TOJNyYEHHbIE B PE3yJIbTaTe MOJEIBHBIX PACUYETOB IOJISA TEMIIEpaTypbl BOJBI
(COBMECTHO € COJICHOCTBIO) CITY>KaT OCHOBOH JJIsI pacdeTa reoctpoudeckux TeueHuid, T,S—aHanm3a Boj
MupoBOro okeaHa, KOHBEKTUBHOTO NMEPEMEIINBAHU U APYIHX MPOIECCOB, MPOTEKAIOIIUX B OKEaHE.
Pe3ynbraTtel m3MepeHuil TeMIiiepaTypbl BOJIbI TO3BOJISIOT OINPEAETUTh TEIUIOCOJEpKaHue MOps u
paccyMTaTh TEIJIOBOM OalaHC M3y4aeMoi aKBaTOPHUH.

10.3 Memoowl uzmepenus memnepamypuot 600l

MGTOI[BI I/ISMGPCHI/IH TeMnepaTprI BOALBI B MI/IpOBOM OKCaHC HO,Z[paBI[eJI}HOTCSI Ha KOHTAKTHBIC U
JTUCTAHITMOHHBIC (HEKOHTAKTHBIC).

Jlucmanyuonuvie (HekoHmakmmuvie) mMemoObl OCHOBAHBI Ha W3MEPEHUU COOCTBEHHOI'O TEILIOBOTO
W3JTydeHUs] BOIHOW IMOBEPXHOCTH OKeaHa B MH(paKpaCHOM M MHKPOBOJHOBOM JIMAIla30HAX CIIEKTpa
BHGKTpOMaI‘HI/ITHBIX BOJIH.

Konumaxmmnule memoObl OCHOBaHBI Ha BBEJICHUH B TOJIIIY BOJBI H3MEPHUTEIHLHOTO 30H 1, UMEIOIIETO
COOTBGTCTBYIOH_II/Iﬁ TepMOMeTpI/I‘ICCKHﬁ 3JICMCHT. B KAa4cCTBC TAKOI'0 3JICMCHTA I/ICHOJIB3yIOTC$I pTyTHBIe
VT 3JICKTPOHHBIC TEPMOMETPHI (OOBIYHBIC TSI H3MEPEHUS HA TIOBEPXHOCTH M ONPOKHIBIBAOIITUECS JIJIS
I/ISMGPGHH}I B TOJIIIC BO,Z[BI), METAIINIMYCCKUC TepMOMeTpBI COHpOTI/IBJIeHI/ISI, TCpMI/ICTOpBI, KBapI_[eBbIe
PE30HATOPEI.

10.4 /lamuuku memnepamypuol

[lpuHuun  gelcTBUA  METAUIMYECKUX  TEPMOMETPOB  CONPOTHUBIEHUS U TEPMHUCTOPOB
(moTyIIpOBOTHUKOBBIE TEPMOPE3UCTOPHI) OCHOBAH Ha 3aBHCHMOCTH DJICKTPUYECKOTO COMPOTUBIICHUS
YyBCTBUTEJIHHBIX 3JIEMEHTOB JJATYMKOB OT TEMIIEpaTyphl cpelibl. B cooTBeTCTBUM € TeéM, BO3pacTaeT Win
MMOHMKACTCSl BEIMYMHA BJICKTPUUYECKOTO COMPOTUBJICHUS NPHU MOBBIIICHUU TEMIEPATYpPbl, AATYUKHU
MOTYT OBITb C TIOJIOKUTEIbHBIM WM OTPULIATENBHBIM  mMeMnepamypHolM Ko uyuenmom

conpomugnenus O g. MeTAIIUYECKHE NaTYNKU UMEIOT TOJIBKO TOJIOKUTENBHBIN OR. TEpPMUCTOPHI MOTYT
OGH&I[EITB KaK IMOJIOKUTCIIbHBIM, TaK U OTPULATCIIbHBIM OR.

Benuunna temmneparypHoro kosgduiueHTa ConpoTHBICHUS OR (°C_1), WHOT/Ia Ha3bIBaeMasi TaKkKe
YYBCTBUTCIILHOCTBIO JaTUWKa, OHNPCACITACTCA KaK OTHOCHTCIBHOC MPHUPAIICHUC 3JBJIICKTPUYCCKOTO
CONPOTHBIICHUSI MaTepHajia YyBCTBUTEIBHOTO JJIEMEHTa TpW HM3MEHEHUH €ro TemIlepaTypbl Ha
CMHNLY:

rae R — conpoTuBieHue MaTepuana nmpu Temmneparype T.

KBaprieBble pe30HATOPHI NCIOJIB3YIOTCS B KAUECTBE TEPMOYYBCTBUTEIBHBIX 3JIEMEHTOB, 3a/1al0LINX
9YacTOTy B CXEMax KBaplEBBIX T'€HEPaTopoB. BBIXOJHAs dYacToTa TaKOro TeHepaTopa o1 IpH
TeMreparype T ompenensercs Kak:

o =0y +a,-T,

rae o — vacrora rexepatopa mpu T = 0°C, a o, — TemmepaTypHbI KOX(PQHUIMEHT YacTOTHI
TEPMOYYBCTBUTEIHLHOTO KBapIla, OMPEIeIsieMblii KaK OTHOCUTEILHOE MPUPAIIEHUE YaCTOTHI KBapIia Mpu
W3MEHEHUH €ro TeMITepaTyphl Ha €IUHHILY (°C_1).

OCHOBHBIMU TapaMeTpaMU, XapaKTEePU3YIOIIUMU KadecTBO TEMIEPATypHBIX JATYUKOB IS
OKEaHOJIOTUYECKOM amnmapaTypbl, SBISIOTCS: JIOJTOBPEMEHHas CTAOMIBHOCTh, YYBCTBUTEIHHOCTD,
JTUHEHHOCTH U OBICTpOIeHCTBIE (MHEPIIMOHHOCTD).
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Mertannuyeckue TepMOMeTPbI CONPOTHBJICHUS

Hamnydmme  MeTpoJOrM4ecKre  XapaKTepPUCTUKH  MMEIOT  METAIMYECKHE  TEPMOMETPHI
COIMPOTHBIICHUSI U KBapleBble pe30HATOpbl. [lepBbie SBISIOTCS OCHOBHBIM THUIIOM, MPHUMEHSIEMbBIM B
cocraBe MpakTU4Yecku Bcex pacnpocTpaHeHHbIXx CTD—-30Hm0B. KBapiieBbie pe3oHATOpBI, B CBSI3U C
XYIIIUM OBICTPOACHCTBUEM, MCIONB3YIOTCS IS KaJuOpOBOYHOM ammapaTypbl U JIOJTONEPHUOTHBIX
u3MepeHuit (Oyu u Oykcupyemas armaparypa).

TepMucTopsl UMEIOT BBICOKOE OBICTPOJICHCTBHE, TMOTPEOJISIOT Malyld MOIIHOCTh (TOK
BO3OYXKICHHS, Kak TmpaBmwio, He mnpeBbimaer 100 MxA), 001amar0T HEBBICOKOW CTOMMOCTHIO,
TEXHOJIOTHEH, TPUTOMHON JUISI MacCOBOT'O H3TOTOBJICHHUS, HO W3—3a OOJBIION HEIWHEHWHOCTH
CTAaTMYECKON XapaKTEepPUCTUKH MPEoOpa3oBaHMsl, KaK MPAaBHIIO, TMPUMEHSIOTCS B YIPOIICHHOMN
MOPTAaTUBHOM ammaparype WM Uil CHElUAIbHBIX HCCIEIOBaHHM, a TakKe B KauecTBE BTOPUYHBIX U
KOMITEHCUPYIOIINX JaTYNKOB.

CpaBHUTENbHbIE XapaKTEPUCTUKN TUIIOB TEPMOJATUUKOB rpuBeaeHb! B Tadn. 10.1.

Ta6auna 10.1

CpaBHUTENbHbIE XapaKTEPUCTUKN TUIIOB TEPMOJATUUKOB

Tumne! 1aTYUKOB
ITapamerp TEPMOMETP TEPMUCTOP KBapLIEBBIN
CONPOTHUBIICHUS pe30HaTOp
CTaOHUIBHOCTD 0.1 %/5 ner 0.1-2.5 °C/rox | 0.01 °C/mec.
YyscreutenbHocTh | 0.2—-10 Om/°C | 0.1-1 kOm/°C | 1000 I'y/°C
Hemnuneiinocts, % | 0.55 5-20 < 0.05
Wnepumonnocts, ¢ | 1-0.2 0.025 3-10

[TpencraBnennspie B Tabmuie 10.1 onieHKH OTHOCATCS K AMANAa30HY U3MEPEHUS TeMIIepaTyphl OT —5
1o 40 °C.

JIist M3rOTOBIIEHUSI OKEaHOJIOTMYECKUX JIATYMKOB TEMIEpaTypbl HAa OCHOBE TEPMOMETPOB
CONPOTUBIIEHUSI B OCHOBHOM HCIIOJIb3YeTCSl IUIaTUHA, HUKEIb WIA MeAb. OJIEKTPHUYECKOe
COMPOTHUBIICHNE YYBCTBUTEIBHBIX AJIEMEHTOB U3MEHSETCS COTVIACHO YPAaBHEHUIO:

R =Ry -[l+ae-(T-T,)],

rae Ry — conporusnenue npu 0 °C (1.e. npu 273 °K); Rt — conpotuBienue npu temmneparype I; or
— TeMIepaTypHbIi KO3(UIIMEHT CONTPOTHBIICHUS.

ITo TexHOJIOTMU M3rOTOBJIEHUS METAJUINYECKHE TEPMOMETPBI CONPOTHBIICHUS MOAPA3IEIAIOTCS Ha
MIPOBOJIOYHBIE U TUICHOYHBIE.

Ilposonounvie mepmomempol conpomueneHus, NCIONb3yeMble B OKEAHOJOIMUECKOW TEXHUKE,
KaK TPaBUJIO, BBINOJNHSIOTCS B BHJE OOMOTOK, BBIOJHEHHBIX CIBOCHHBIM IIPOBOJOM B BHJE
OuunsspHOM HAMOTKM Ha KEPaMHUYECKUX WJINM CTEKJISHHBIX Kapkacax. MaTepuan Kapkaca JOJKEH
UMETh XapaKTePUCTUKHU TEIUIOBOTO  pACIIMPEHHs, IO BO3MOXHOCTH, TNPHUOIIDKAIONIMECT K
XapakTepuCTHUKaM MpoBoiokd. O6a BuJa OOMOTOK 3alUINAIOT OT THAPOCTATUYECKOTO JaBJICHUS
MPOYHBIMU KOPITYyCaMH, a €CIM OOMOTKH HE 3alMIIEHBI, TO UX M30JUPYIOT OT BOAbl. HesamuieHHsie
JATYMKU OOJIafal0T JIy4dIIUM OBICTPOJACHCTBHEM, HO OHM IOJBEP)KEHbl BIMSHUIO [aBJICHUS Ha
YYBCTBUTEIbHBIN 3JIEMEHT — MPOSIBIISIETCS TaK Ha3bIBaeMbIl "TeH303(dekT".

B 3ammieHHbIX qaTyukax AJs yCHIIEHHUS TEIUIOBOrO KOHTAKTA ¢ OKpYXKarollel 1aTYuK BOAOH U JUis
MOBBIIIEHUST OBICTPONEHCTBHS TPOUYHBIA KOPIyC HMHOIJA 3aroJIHAETCS TPaHCPOPMATOPHBIM HITH
CWJIMKOHOBBIM MacjioM. [l JmkBHIAnMM TeH303((ekTa, BO3HUKAIOLIETO BCIEICTBUE IEpeladn
BHEIIIHErO JaBJICHUS HEMOCPEICTBEHHO HA YYBCTBUTENBHBIH 3JIE€MEHT, BHYTPU IMPOYHOIO KOpIyca
OCTaBJIAE€TCSl HEOOJBIION My3bIpeK BO3ayxa. bbIcTponeiicTBHe NOJOOHOrO JaTdyMKa COCTaBIISET
0.8 + 0.4 c. Mcnonp3oBaHue crenuagbHON MAcThl, MOTy4aeMol ImyTeM 100aBJIeHUs B Maciio B Ka4yeCTBE
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HaIOJHUTENSI OKUCEM METauioB (HalpuMep, MarHusi) € BBICOKUMHU 3JIEKTPOU3OJSALMOHHBIMU U
TETUTONPOBOIHBIMHU CBOMCTBAMH, TPUBOIMT K YIyUIIEHUIO ObICTpoeiicTBUs 10 BenmuuH 0.4 + 0.2 c.

HesamuineHHble JaTYMKUA B CBSA3U C HU3KOM CTOMKOCTBIO M3OJIMPYIOLIETO MOKPBITUS K JEHCTBUIO
MOpCKOM BOJbI HauOoJiee paclpoCTpaHeHbl B KOHCTPYKIUSAX HEKOTOPHIX 30HIOB Pa3oBOro JEHCTBUS
(oOpeiBHBIX). TepmouyBcTBUTENbHAsE OOMOTKAa W3 HW30JIMPOBAHHOW MPOBOJIOKH YKJIQABIBACTCS B
CIIUPAJIbHYI0 KaHAaBKY Ha BHENIHEH TMOBEPXHOCTH TSDKEJIOW TOJOBHOM YacTH 30HIA M, HUMes
HEMOCPEJACTBEHHBIN TEIIIOBOM KOHTAKT CO BCTPEYHBIM MOTOKOM BOJBI, 00J1a/1ae€T TOCTATOYHO BHICOKUM
OBICTPOJICHICTBUEM.

Haubonee BbICOKOEe OBICTPOJCHCTBHE OT METAJUIMYECKHX JATYUKOB MOXKHO TOJIYYHUTh, €CIIU
UCIIOJIb30BaTh TOHKOIUIEHOYHYIO TeXHooruwo. Hampumep, Ha KepaMHUYeCKyl0 WM KBapLEBYIO
MOJJIOKKY TONIIHMHON 0.6 MM METOJIOM KaTOJHOTO BBICOKOYACTOTHOI'O PACIBUIEHUS HAHOCHUTCS CION
IJJATUHBI TOJIIIUHOM OKOJIO 2 MKM. 3aT€M HAalbUICHHBIM CJIOM YaCTMYHO BBDKWTAETCS JIa3€pOM TaK,
9TO0Bl OCTAJaCh TOKOMPOBOIAIIAS JOPOXKKAa B BuAe MeaHapa. OMHOBPEMEHHO C BBIKHTAaHHUEM
MPOBOAMTCS TOJArOHKA MO BETUYMHE CONMPOTUBJICHUs. KOHTaKTHBIE BBIBOJBI M3rOTABIMBAIOT METOA0M
TEPMOKOMITPECCUOHHOM CBApKH, a JIJIS 3alUThl AKTUBHOTO IJIATUHOBOTO CJI0S OT MOBPEKIECHUN €ro emle
pa3 MOKPBIBAIOT KEPAMHYECKUM H30JUPYIOMHUM ci0eM ToiaumHon 10 Mkm. [locTossHHAs BpeMEHU TaKUX
ILICHOYHBIX JATYHKOB MOXKET JOCTHIATh 3HAYCHHMH mopsiaka 107 c.

Hawnnyumeii tonroBpeMeHHO# cTaOUIBHOCTHIO U BOCIIPOU3BOJUMOCTBIO XapaKTEPUCTUK 00J1a1at0T
TEPMOMETPBl  CONPOTUBIIEHHUS, HW3TOTOBIICHHbIE W3 IUIATUHBI BbICHIEH oOuyucTKH. HenuHeHHOCTh
CTaTUYECKON XapaKTEpUCTUKH IUIATUHOBBIX TEPMOMETPOB CONpPOTUBIEHUs He mpesbimaer 0.55 % B
nuana3zoHe Temneparypsl oT -2 g0 30 °C. YyBCTBUTENBHOCTh IUIATUHOBOIO TEPMOMETpA
CONPOTUBIIEHUsA cocTaBisger mnpumepHo 0.392 %:?°C™. BBICOKOIl OICHKOI METPOJIOTHYECKUX
XapaKTePUCTHK MJIATUHOBOTO JaTYMKA MOXKET CIY>KUTh TOT (PAKT, YTO UMEHHO IJIATUHOBBII TEPMOMETP
COMPOTUBIICHUSI TIPUHAT B KAueCTBE JTAJIOHHOTO TpuOOpa i BOCHpOU3BeneHUs MexXIyHapoIHOM
MPaKTUYECKONH TeMIepaTypHoi mkanbl. K HemocTarkaMm IUIaTHHOBBIX TEPMOMETPOB MOKHO OTHECTH
TOJIBKO X BBICOKYIO CTOUMOCTb.

B oredecTBenHo# anmaparype Hambosee mupoko ucnoibdyercsa matuuk TCII-365-01, xoTopsbrit
MO3BOJISICT M3MEPATh TEMIIEpaTypy MOPCKOHM Bonbl B auamnazoHe oT —5 g0 40°C mo roy6unst 6000 m.
UyBcTBUTENBHBIN 3JIEeMEHT faTtuuka uMmeetr compotusieHue npu 0 °C okonmo 100 OM u moCTOSIHHYIO
BpemeHnu okoJio 0.5 c.

Cpenu 3apyOeXHBIX JAaTYMKOB HAWOOJBIIYI0 M3BECTHOCTh NPUOOPETH JaTYUKUd (QUPMBI
"Rosemount Inc." (CIIA). Hanpumep, matuuk 171-BJ, ucnonszyemerii B8 CTD—30ume Mark—I11B
(NeilBrown) u Bo MHOTHX Opyrux 30HAax, umeet conporusieHne 200 Om npu Temneparype 20°C. [Ipu
temriepatrype 0°C ero cymmapHoe compoTuiieHne OyneT paBHo 185.3 OwM, a moCTOsSHHas BpeMEHH -
0.25c.

Jlydmme MeaHble TEPMOMETPHI COMPOTUBIEHUS YCTYMAIOT IUIATUHOBBIM IO  IOKa3aTeNo
JOJTOBPEMEHHON CTaOWJIBHOCTM TMPHUMEPHO B JBa pa3a, a TakkKe HMEIOT OONbIIYI0 UITHHY
YyBCTBUTEIBHOTO JJEMEHTAa IMpU pABHOM JMaMeTpe IMpoOBOJa M OJAMHAKOBOM HayaJlbHOM
CONpOTUBIIEHUH. JITMHHAS MPOBOJIOKA 3aTPYAHSET TEXHOJIOTHIO COOPKH, MOBBIIIAET IMapaMeTphbl
PEaKTUBHBIX COCTABJISIFONIMX CONPOTUBICHHS (I JHMKBHIAIMU OTOro d3(QeKra HCIONb3YyIT
OUPIIAPHYI0O HAMOTKY), YBEJIMYMBAET IMOKA3aTeb TEIIOBOM HHEPIIMH YyBCTBUTEIHLHOTO 3JIEMEHTA.

HukeneBbie TEpMOMETpPBI CONMPOTHUBICHUS MMEIOT BBICOKYIO UYBCTBUTEIBHOCTH, COCTABIISIONIYIO
npumepHo 0.539 %°C™, 4To BB, YeM y IUIaTUHOBBIX U MEIHBIX TEPMOMETPOB, IO YIEIBHOMY
COIMPOTUBIICHUIO OHHM TOXE MPEBOCXOAAT mocieqHue. OIHAKO TEXHOJIOTHUS IOJY4YEeHUS HUKEJIEBOTO
MPOBOJIa BBICOKOM YHMCTOTHI OTJIMYAETCS MOBBIIMICHHOW CIIOXKHOCTbIO M jgopora. [lpumensiembie xe
HUKEJIEBbIe IMpeo0pa3oBaTeay TeMIepaTypbl W3 OOBIYHO HCIOJB3YEeMOM IMPOBOJOKH YCTYIMAIOT IO
JONTOBPEMEHHON CTAaOUIBLHOCTU TUIATMHOBBIM M MeAHBIM. [103TOMY, HUKEIEBBbIE JATUYUKHU IITUPOKOTO
pacrnpocTpaHEeHHUs! B OKEAaHOJIOTMYECKON TEXHUKE HE TIOTYYHIIH.

K negocrarkaM MeTaquIM4eCKUX TEPMOMETPOB COMPOTHUBICHUS MOXHO OTHECTH MAIYI0 KPYTH3HY
npeoOpa3zoBanHus, O0YCIOBICHHYIO CPAaBHUTEILHO MaJlOW BEIMUUHON ORI METAJIJIOB (TTOPSIKA 1073°C”
') M ManbIM COGCTBEHHBIM CONPOTHBICHHEM, YTO YCIOXHSCT Mepeaady HHPOPMALHMH OT NATYHMKA HA
U3MEPUTENIbHBIE CXEMBI.
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Tepmucmopet. 11onynpoBOTHUKOBBIE TEPMOMETPHI COMPOTUBIICHUS, UM TEPMHUCTOPBI, 00JIagai0T
0oJsiee BHICOKOM BETMYMHON TeMIepaTypHOro ko3dduimenta conpotusienus oR (1o 6 + 8 % na 1°C)
[0 CPaBHEHHUIO C METAJUIMYECKHMMH TEPMOMETPAMM CONPOTUBIICHHUS, T.e. OOJiee BBICOKOW KPYTHU3HOM
npeoOpa3oBaHus M OOJBIIUM YAEIbHBIM CONPOTHUBICHHEM. B CBA3M ¢ MaabIMH KOHCTPYKTHBHBIMHU
pasmMepamu TEPMHUCTPOB, UX MOCTOSTHHAS BPEMEHU MOXKET cocTaBisATh He 6onee 0.02 + 0.05 c.

Vcnonb3oBaHne KpPEMHHMEBBIX TEPMHUCTOPOB, HMEIONIMX MOJOXKHUTEIbHBIA TeMIepaTypHbIid
KOX(QPHUIMEHT CONPOTUBICHUS R, TPEJICTABIIET MHTEPEC B CIIy4ae MAacCOBOTO NMPUMEHEHUS, TaK Kak
OHU 3HAYUTEJIBHO JIEIIEBIIE APYIHX AATYMKOB U UMEIOT OOJIBLION TeMIIepaTypHbIi K03 (HUIIUEHT.

Tepmucropsl 0051a1a10T 3HAUYUTEIFHOW HEIMHEHHOCTBIO CBOMX XapakTepUCTHK. CyliecTBEeHHBIM
HE/I0CTaTKOM KPEMHHUEBBIX JaTUYMKOB TAK)XKE SIBJIETCSI MEHBIIMM AMANa3oH M3MEpSEMBbIX TEMIIEpATyp.
OnHako Juig HEKOTOPBIX 00JIAaCTe ATH HENOCTATKU MMEIOT BTOPOCTEIICHHOE 3HaYeHUE, TeM OoJjee, 4yTo
ceiiuac pa3pabOTaHO JOCTATOYHO BapUAHTOB CHELMATIbHBIX JUHEAPU3UPYIOUX CXeM. MUHHATIOPHOCTh
U BBICOKAsl UyBCTBHUTEIBHOCTh TEPMHCTOPOB MO3BOJIAET OTAATh UM IMPEINOYTCHUE IJIsi TPUMEHEHHS B
KayecTBe JATYMKOB TEMIEpaTypbl B NOPTATUBHOM ammapaType, OOpBIBHBIX 30HJaX U TEpMOKOcax, a
MaJiasi TIOCTOSIHHAs BDEMEHHU U BBICOKOE paspernieHue (10 5.107* °C) nemaer ux IIPUBJIEKATEIBHBIMU IS
MCCIIEIOBAaHMSI TOHKHX CTPYKTYP pacupeeseHHs TEMIIepaTyphl ¢ MaJIbIMU TPaIuEHTaMU.

Keapuyeevie oamuuxu memnepamypsl. KBapiieBble pe30HATOPHI, MCIOJIb3yEMbIE B JaTyMKaXx
TEMIIEPATYPhI, XapaKTEPU3YIOTCs BEICOKON CTaOUIBHOCTBHIO MMApaMeTPOB — MaKCUMaJIbHBIN Apeid mocie
HayaJIbHOI'O IEpUOJAA CTAapeHUs KPUCTAJIa MMEET 3HA4YCHHUE IOpPsAKa 102 °K B mecsmt. Takke OHE
00J1a1al0T BBICOKUM Pa3peIICeHHEM (10_4+ 10°° °K) u aOComoTHOW TOTPENIHOCThI0 B pabodem
nuanasone temreparyp no 0.02 °C. KoHCTpykuus JaTYMKOB IO3BOJSET MX O3KCIUIyaTHpPOBATh IpHU
yaapax u BuOpamusx B auamnazone yckopenwmit 10 + 1000 g. Jlpyrum HEeMallOBa)KHBIM JOCTOMHCTBOM
ABIISICTCA TO, YTO CaM KBapll MOXKET OBITh HCIOJB30BAH HEMOCPEACTBEHHO B KayeCTBE YaCTOTHO—
3a4al0IEro JIEMEHTa B CUCTEMAX TEJIEU3MEPEHHUI C YACTOTHOW MOAYJISALIMEH.

B TepMOYYBCTBUTENBHBIX HM3MEPUTENBHBIX IpeoOpa3oBaTensix OOBIMHO HCIOJB3YIOT JIBa
KBapLEBbIX TeHepaTopa. B 0JHOM U3 HUX MPUMEHSETCS TEPMOYYBCTBUTEIbHBIM KBAPIEBBIM JIEMEHT, a
B JpyromM (OMOpPHOM) — TEpMOCTAaOMIM3UPOBAHHbIN. BBIXOJHBIM CHUTHAJIOM SIBISIETCS pa3HOCTHAs
gacToTa ¢ 000MX TIeHepaTopoB, IMOTy4yaeMas Ha BbIxojae cMmecuTens. Kak mpaBuio, B reHeparopax
HCIOJIb3YIOTCS 4acTOTHI B Auanas3one 2 + 15 MI'w.

Boicokass nuHEHHOCTh  SIBISIETCS  XapaKTepHOW  OCOOEHHOCTHIO  KBaplLIEBBIX  MEPBUYHBIX
npeoOpa3zoBareneil Temneparypbl. Tak Kak M3MEHEHUE YaCTOThI POUCXOJUT 0€3 U3MEHEHUS! KPYTU3HBI
XapaKTEepUCTHKH MpeoOpa3oBaHusi, TO MOXKHO NPOM3BOJIUTH IOBEPKY H3MEpHUTENEeH Ha OCHOBE
KBapIeBbIX PE30HATOPOB TOJLKO MO TpouHOW Touke Boawl (T = 0.01°C), a He mo Bcel mKaie
temneparyp. Ilpu onpeneneHnn pexuma padOThl KBaplEBOTO JaTUYMKA CIEIYeT MPAaBUIBHO YUYUTHIBATh
JOMYCTUMYIO MOIIIHOCTh PAacCEMBaHUs, TaK KaK MeperpeB KpUCTaia MOXKET MIPUBECTH K MOTPEUTHOCTH B
0.001 +0.003 °C.

Jlnst peanu3anuy BBICOKUX METPOJIOTHYECKUX KaueCTB KBapIIEBIX MTpeodpa3oBareneil He00X0auMO,
9TOOBI WX JOOpPOTHOCTh Kak pe3oHaTopoB Obuia mopsiaka 106 + 108. TlomyduTh CTONB BBICOKHE
3HAYeHUsT MOXHO JIMIIb B TOM CiIydae, KOIJa KBapll HaXOJIUTCS B Ta30BOW cpeae WM BooOIIe
BaKyyMHpPOBaH, 4YTO TpeOyeT 3aKkiIIOUeHHUs €ero B TEepPMETHUYHBIM KOpIYyC, a TakkKe KperieHus
CICUUANBHBIMA ~ TPYKUHSAIIUMH ~ KOHTaKTaMd, OOECHEUMBAIONIMMUA  MHHHMYM  MEXaHHMYECKUX
HampsDKeHUH Ha KpucTajuie. Takue TpeOOoBaHUS K KOHCTPYKLHHU IMpeoOpas3oBareis 00ycIaBIMBAaIOT
3HAYUTENbHOE OCIa0JIeHHuEe TeIiooOMeHa KBaplia CO Cpeloi, OCOOCHHO NMpPU HM3MEPEHUAX B BOIHOM
cpele, 4To, B CBOIO OY€pe/ib, BHI3bIBAET BO3pACTAHHE HHEPIIMOHHOCTH KBAPLIEBOTO Mpeodpa3oBaTes 10
BeIM4MH nopsaka S + 10 c.

Kak mnpaBuno, KBapleBble pE30HATOPHI MAJIsi OKEaHOJOTMYECKHX JAaTYUKOB pa3MellalT B
repMETUYECKHX METAUIMYECKUX KOpITycax, MOJAOOHBIX TE€M, KOTOpPhIE UCHOJIB3YIOT JUIsl TPAH3UCTOPOB.
bnarogaps mpuMeHeHHI0 PE30HATOPOB MAJIbIX Pa3MEPOB U ClielUaIbHON KOHPUTypaluu (Harmpumep, B
BUJC  JIMH3bI), 3allOJIHEHUIO  TIepMETHMYHOrO  KOpImyca  Ta3oM,  OOJaJarolluM  BBICOKOM
TEIUIONPOBOJHOCTRIO — TEJIMEM WM KCEHOHOM, W JAPYTUM MepaM, YAaJlOoCh MOHU3UTH MOCTOSHHYIO
BPEMEHHU KBapLEBBIX JaTUYMKOB [0 MPUEMJIEMbIX 3HAYEHUH, MO3BOJSAIOIIMX HCIONb30BATH HX B
OyKcHpyeMbIX ycTpolcTBax. Pa3yMHBIN KOMIpOMEUCC MEXy JOOPOTHOCTHIO KBaplLIEBOIO pe3oHaTopa U
ero OBICTPOACHCTBHEM NOCTUTHYT B KOHCTPYKLIMH, TJie KBapleBas IJIAaCTHHA 3akaTa C JBYX CTOPOH
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JJIEKTPOJaMH, IPUYEM OAWH M3 HUX SABIIAETCS OAHOBPEMEHHO KPBIIMIKOM I€pMETHYHOIO KOpIIyca.
HecmoTpst Ha TO, YTO B TakOW KOHCTPYKIUH JOOPOTHOCTh YMEHBIIWIACH 1O BEJIMYMHBI MOPSAAKA 3.10%,
CYIIECTBEHHO YIJIYUIIMJICS TEIJIOBOM OOMEH pe3oHaTopa C BOJHOW CpENoW, OCYILECTBIIIEMBIA yepe3
MmeTaul (OpoH3a) 3MEKTPOJa—KpBILIKH, YTO, B CBOIO OYEPE]b, MO3BOJWIO YMEHBIIMTH MOCTOSIHHYIO
BPEMEHM JI0 1C ¥ UCIIONIB30BaTh JaTYHUK B 30HIUPYIOLIEM YCTPOMCTBE.

HecMmoTpss Ha NOCTUTHYTBIE yCHE€XH, OCHOBHBIM HEJOCTAaTKOM KBapLEBBIX IpeoOpa3oBareneit
TEMIIepaTypbl OCTAETCSl CPABHUTENBHO OOJbIIAs HMHEPUUOHHOCTh (JUI peajbHBIX KOHCTPYKLUI
IIOCTOSIHHAs BPEMEHM cOCTaBisieT He MeHee 3c¢). VMIMeHHO 3Ta mpuyMHA MO3BOJSET MCIOJIB30BaTh
KBapIeBbIE PE30HATOPHI B OCHOBHOM TOJIBKO JJISi HCCIICAOBAHUS JOJTONEPUOAHBIX (DIFOKTyaIruit
TeMIepaTypbl CpeAbl IPU MPOBEIACHUU JOITOBPEMEHHBIX aBTOHOMHBIX HAOJIOJCHHUN WM, YYUTHIBAs
BBICOKOE€ KaueCTBO JPYTMX METPOJOTHUECKUX IapaMeTpoB, Ui KaJluOpOBKH pPabOYMX CPEICTB
U3MEpEHUSL.

10.5 H3mepenue memnepamypol n08epXHOCMU MOPA U NOBEPXHOCMHO20 C/1051

[lon memnepamypoii nosepxHocmuno2o cnosi mops TIOHUMAETCs OCpEeIHEHHas 3a 1—2 MuH
TeMIepaTypa BEpPXHEro clos MOPCKOM BOJbI TOJMIIMHOW He Oosee 1 M B MecTe H3MEpEHus,
MIpUHUMAaeMas 3a CPEIHIO0 B 3TOM CJIO€ U YCIIOBHO pachpocTpaHsieMas Ha OJIMKallyio akBaTOPHIO.

Temmeparypa MOBEpXHOCTHOTO CJOS MOpS OOBIYHO H3MEPSETCS HEMOCPEICTBEHHO PTYTHBIM
TEPMOMETPOM B OIIPABE CO CTAKAHYMKOM.

Temnepatypy nosepxnocmuoco cios cienyer oTiIndaTb OT TEMIIEPATYPBI HOGEPXHOCMU MOPS, TIOJ
KOTOPOW MOHHUMAETCSl TEMIEPATypa MOHKO20 TOBEPXHOCTHOTO CJOSI MOPCKOW BOJBI, OT HECKOJIBKHUX
MHUKPOHOB J10 1—2 cM, 00b1yHO n3Mepsiemass UD-pagromMeTpaMu ¢ UCKYCCTBEHHBIX CITyTHUKOB 3eMJIH,
CaMOJIETOB WJIM CyAOB. Temmeparypa NOBEPXHOCTH MOPS MOXET OTIMYATbCA OT TEMIEpaTyphl
MOBEPXHOCTHOrO cios Ha 1—3°. BceneacTBue ucmapeHuss oHa OOBIMHO HHUKE TEMIEpPaTyphl BOJBI
MTOBEPXHOCTHOTI'O CJIOS.

Bonpoc 0 A0CTOBEpHOM H3MEpPEHMHM TEMIEPATYpPbl BOJABI MOBEPXHOCTHOIO CJOS C CyJHAa JAaBHO
MpUBJIEKAaeT BHUMaHUE oKeaHOorpadoB. DTO CBA3aHO C TEM, YTO CYJHO MPU CBOEM JIBUKEHHH HapyllaeT
TEPMHUUYECKYIO CTPYKTYpPY MOBEPXHOCTHOIO CJIOSI OKE€aHa, a TaKXKe M3-3a OTKAYKU 3a OOPT TEXHUYECKOM
BOJIbI, UCIIOJIb3YEMOM /Ml OXJaXKACHUS SHEPreTUUYEeCKUX YCTAaHOBOK cynaHa. OcoOeHHO HEO0OXOIMMBI
CBEJICHUS O TEMIIepaType BOJbI HOBEPXHOCTHOTO CJIOA JIJIsl OLIEHKW TOYHOCTH U3MEPEHUI TEMITEpaTyphl,
KOTOpBhIE OCYIIECTBISIOTCS TMPU TIOMOIIM HH(PAKpPaCHBIX pPaJUOMETPOB, YCTAHOBJICHHBIX Ha
aeratenbHbIX anmaparax U MC3, v MpuBsI3KH MX K JaHHBIM H3MEPEHHIA in Situ.

B6mu3u cynna oOpa3yeMble UM KHJIBBaTEpHBIE CTPYH COCTOAT M3 BHHTOBBIX CTPYH M KOPIYCHOH
CTpyH, OOYCIIOBJICHHOH TPEHHEM MEXIy KOPITyCOM CyaHa M Bojaod. Ha paccrosHum 3a KOpMOHM, Kak
NPaBUJIO, MEHBILIEM, Ye€M JUIMHA CyJHA, 3TH JBa MOTOKA NEPEeMEIIUBAIOTCs, 00pasys TypOyleHTHOe
JBUKEHHE, B KOTOPOM CKOPOCTH BO BCEX HAINPABIECHUAX TPUMEPHO OJANHAKOBBI.

Ecnu cyaHO IBHKETCS B CIIO€ BOJA C MOCTOSHHOW TeMIepaTypoidl, 0COOEHHO B 3UMHEE BpPEMS, TO
4aCTO U3MEHEHHUsI TEMIIEPATYPBI BOJBI MOT'YT BO3HUKHYTH TOJBKO 3a CUET OTAAYM CYJAHOM TEILIA B BONY.
HeGoupimre yyacTki BOJbI MOT'YT HarpeBaThCsl 3HAUUTENIBHO OOJIBIIIE 332 CUET BOJbI, BHITYCKAaeMOM M3
CUCTEMBI OXJIAKIECHUS IBUTaTENeH.

Eciy B IOBEPXHOCTHOM CJI0€ UMEET MECTO BEPTUKAJIbHBIN TEMIIEPATYPHBIN I'PaiuEHT, TO UAYILIEE
CyJIHO BO3MYIIAET pacnpeieJICHue TEMITEPATypbl U B KWIbBATEPHOU CTPY€E CO3AAOTCS 3aMETHBIE TEMIIe-
patypHble niepenaapl. [loaToMy mpu U3MEepeHUH TEMIEPATYPhl BOJBI C KOPMBI MOTYT OBITh HCKAKECHUS
nopsiaka 0.3—0.5°C.

Hapymennas tepMudeckas CTpPYKTypa 3a KOPMOHM Cy/aHa, oOpasylomascs oT pabdoThl I'peOHBIX
BUHTOB, B IITWIEBYI0 NOrOAYy M NPHU BECbMa MaJbIX PAa3HOCTIX TEMIIEpaTypbl BOJBI M BO3/yXa,
COXPAaHSIET CBOE COCTOSIHUE 3HAYUTEIILHOE BPEMS U Ha YAAJIEHUSAX B HECKOJIBKO JE€CATKOB MUJIb.

Haubonee penpe3eHTaTHBHOE MECTO, I/I€ MOXKHO H3MEpATh TEMIIEPATypy MOBEPXHOCTU BOJbI —
3TO BIIEPEIU MO KypCy CyIHA WiH Ha paccTosHUM 25—30 M 1mo 00e cTOpoHBI OT ero 6opToB. OMHAKO
KOHTAaKTHBIMHM METOJIAMHU B 3TUX MECTaX U3MEPEHUS OCYLIECTBUTH TPYIHO.

OObruHO B moBepxHOcTHOM cioe 0—0.5 ™M pacnpeneneHue TeMIepaTrypbl HpPUHUMAETCs
M30TEPMUYECKUM, XOTS TEOPETUYECKHMMH HCCICAOBaHUSAMH IIOKa3aHO, 4YTO camas IOBEPXHOCTHAas
IUICHKA BOJBI JOJDKHA OBITH XOJIOJHEE HUKEIIeKAIIUX CJIOEB, a MAaKCHUMyM TeMIIepaTyphl JTOJDKEH
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HAXOJUTHCS Ha HEKOTOpOW riryOuHe. MI3MEHUMBOCTH pacrpenieieHusi TeMIepaTypbl B MOBEPXHOCTHOM
CJI0€ MOPS BBI3BIBACTCSA U3MEHEHHUSIMU COCTABIIAIOLINX TEIJIOBOTO OanaHca.

PerynspHble u3MepeHMs] TeMIlepaTypbl IOBEPXHOCTHOIO CJIOS MOpsl IPOU3BOJATCS Ha BCEX
KOMMEPYECKHX, PhIOONPOMBICIOBBIX M HAyYHO-MCCIIEIOBATENbCKUX CyJaX, MOJAIOIIUX ONEepaTUBHbIE
CHUHOIITUYECKUE TEIETPAMMBI O COCTOSSHUM NOT0Jbl U MOpsl. 1 U3MEpEeHN NOIb3YIOTCS pa3IuYHbIMU
npubopamMu U MeToJlaMH, peKOMeHyeMbIMH B HacTaBieHun CyaoBBIM I'MIPOMETCTAHIMSM, BBITYCK 9,
9.l u Bemyck 9, w.Ill. Camblii TpoOCTOl M JOCTATOYHO HAACKHBIH CHOCOO0 — 3TO H3MEpeHHe
TeMIepaTypbl PTYTHBIM TEPMOMETPOM B OIPaBE CO CTAKaHUYMKOM. TepMOMETp Ha JIMHE OIyCKAIoT 3a
00pT ¢ HOCOBOHM YacTH CyJIHA M MOTPYXKAIOT B MOpE Ha BCIO JJIMHY ONpPaBbl. T€pMOMETp MOAHUMAIOT,
BBUIMBAIOT BOAY M3 CTaKaHYMKAa M CHOBA OIIYCKAalOT; BBLAECP)KUBAIOT B Mope 1 MHHYTY, OBICTpO
MIOJIHUMAIOT U TPOU3BOJAAT OTCYET, CHAayaua AECATHIE JIOJIM, a OTOM Lienble rpaaycel. Ilpu cunbHOM
BOJIHEHHH, BO M30€XaHUE yJapoB TEpMOMETpa O OOpPT, U3MEPEHUs MIPOU3BOJAAT B BOJE, 3aUEpPIHYTOM
BEJPOM U3 IOBEPXHOCTHOTO CJIOSI MOPSL.

OTUM crmocoboM MOXKHO TOJIB30BaThCSA MPH CKOpocTH cynHa He Oonee 8—10 y3. Ho Tak kak
COBpPEMEHHBIE CyJa JABMXKYTCS C OOJIBIIMMU CKOPOCTSMH, H3MEPEHHs TeMIEPaTypbl BOJBI MIPOU3BOIST
JUCTAHIIMOHHO TEPMOMETPaMHU CONPOTHBIICHHS, YCTAaHABINBAEMbIMU B KUHICTOHE, TJI€ OHHM JIOJDKHBI
HaXO/UTHCS B CTPYE 3aKaunBacMOi 3a00pTHON BOJIBL.

10.6 Henpepuienas pecucmpayus memnepamypuvl U cONeHOCMU NOBEPXHOCHIHOZ0 C/103

Ha nay4HO-McCleZIOBaTENbCKUE Cy/laX COBPEMEHHOW MOCTPOHKH, TaK ke, Kak M Ha HEKOTOPBIX
KOMMEpPYECKHX Cy/aX, IPEAYCMOTPEHBI CIICIIMATbHBIE KHHICTOHBI, B KOTOPBIX Pa3MEMaloTCsl JaTYUKH
CT/I-30HI0B, TO3BOJISIONIME W3MEPHUTh TEMIIEPATYPy, SJIEKTPOINPOBOJHOCTb, a WHOTAA U YpPOBEHb
colepKaHUsl KHCIOpOoJa TpoKaynMBaeMoil 3a00opTHOW Boabl. Pa3ymeercsi, cama TEXHOJOTH
MPOU3BO/ICTBA HAONIOJNEHUI C MOMOIIBIO TaKUX CUCTEM HENPEPHIBHOM PEruCTpaly MPEAIoiaraet
HaJTMYNe NCKaKCHHUH, CBA3aHHBIX C HAPYIIEHHEM TOHKOH CTPYKTYpPBI IOBEPXHOCTHOTO CJIOSI KOPITyCOM
CyAHa, TPUHYAUTEIbHBIM 3aKauMBaHWEM BOJIBI B KHUHICTOH, pa3HbIM JUIsI CYJOB pa3IU4HOU
KOHCTPYKIIMM TOPH30HTOM 3a0opa BoAbl W T.I. HecMoTpst Ha yka3aHHBIC HEIOCTAaTKH, MOJTydaemas
TakuM 00pa3oM HH(OpPMAIHs O COCTOSHUHM THUAPOPHU3UUECKUX MapamMeTPOB IOBEPXHOCTHOTO CIIOS
MO3BOJIIET COCTaBHUThH MPEACTaBIEHHE OO0 WX  TpagMeHTax Ha MacmTadax, KOTOpPbIe SBISIOTCS
«TIOJICETOYHBIMMY JUI TPAAULIMOHHBIX U3MEPEHUI Ha pa3pe3ax M MOJUroHax. Tak, Hamu4ue 1moaoOHOM
CHCTEMBI TI03BOJISICT MCCIIEOBATEIsIM ONEPaTHBHO OKOHTYPHBATH 30HBI MOBBIIICHHOW JAWHAMUYECKON
aKTUBHOCTH B OKE€aHaX M MOPSX, YTO MMEET CYIIECTBEHHOE 3HAUCHHE I ONEPATHBHOIO YIPABICHUS
HATYpHBIMH KCTIEPUMEHTAMH.

10.7 H3mepenue memnepamypul 6006l ¢ HOMOUbIO 2TTYOOKOBOOHBIX
ONPOKUOBIEAIOUWLUXCA MEPMOMEMPOE

HecmoTpss Ha 0OJbIIOE KEOTMUYECTBO HOBBIX TEXHMUYECKHX CPEICTB, IMO3BOJISIONIUX ONPEACTUTDH
TeMIepaTypy MOpPCKOH BOJbl KaK Ha MOBEPXHOCTH, TaK M Ha INIyOMHAX aBTOMATHUYECKU (pa3iIUyHbIe
TUIBI 30HJ0B, IpodmiIorpadoB U APYrux) nNpu paboTax Ha MaJbIX CyAax, CyJax CTapoi IMOCTPOWKH, B
NpUOPEXKHBIX M MEJIKOBOJHBIX 30HAX MPUMEHSIOTCS ONpOKHJbIBarOLIMecs TepMomeTpsl. [loatomy B
9TOM TIJIaBe JAIOTCS TMPAKTHYECKHE MPHUEMBbl NPUMEHEHHS 3TUX TEPMOMETPOB B HKCHEIUITMOHHBIX
YCIIOBHSIX.

I'nybokoeoonsvie onpokuovigaroujueca mepmomemput (TI) ciyxat 11 U3MEPEHUS TEMIEPATYPHI
BOJIbI HA PA3IMYHBIX [NIyOHHAaX.

JHonyckaercst ucrnonb3oBanue TI mpu COOTBETCTBHM MpPEAETIOB H3MEHEHUS TEMIIEpaTyphl BOJbI Ha
3aJJaHHbIX TTIyOMHAX U JUana3oHa U3MEPEHUsl TePMOMETpa.

Jlnist u3MepeHus TeMIIEpaTyphl B MOPSIX C Pa3HBIM TEIJIOBBIM PEXHMOM HCHOJIB3YIOT TEPMOMETPHI,
HMMEIOIINE IIKAJIBI CO CleAyrommMu npeaenamu: ot —2 10 9°C ¢ genenusamu yepes 0.05°; ot -2 no 16°;
oT —2 1o 18°%; ot =2 o 20° u ot -2 10 28° ¢ nenenusimu 4vepe3 0.1°C. BcnomorarenbHble TEPMOMETPHI
uMeroT mKansl ¢ npeaenamu ot —20 1o 45°C ¢ nenenusimu uepes 0.5°C.

['myGOKOBOIHBIE TEPMOMETPBI BCE €Il€ OCTAIOTCS KOHKYPEHTOCIIOCOOHBIM CPEICTBOM HM3MEPEHUS
U BIIOJIHE COOTBETCTBYIOT COBPEMEHHBIM TPeOOBAHUAM, KacaolMucs TouHocTH. Mimu obecniedunBaeTcs
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TOYHOCTb U3MEpPEHHUs TeMIiepaTypbl Mopckoit Bojibl 10 0.02°C. HemocraTkom MeToja SIBISETCS BpeMs,
3aTpaynBaeMoe Ha ITUKII U3MEPEHUH (CTAHIIHIO).

Crnenyromiee ONMCaHUE METOJAa HM3MEPEHUsI TEMIIEpaTypbl OPUEHTHPOBAHO HA MPUMEHEHHUE
rIyOOKOBOJHBIX  ONpOKHABIBAOUMXca  TepMomerpoB Tuma TIT  mpoumsBoactBa  KiumHckoro
TEPMOMETPOBOTO 3aBO/Ia WU AHAJIOTUYHBIX MPUOOPOB, BBIMYCKAEMBIX APYTUMHU MPOU3BOTUTEIISIMHU.

Ilpunyun memooda. B T1iIyOOKOBOAHOM TEpMOMETpE NPUMEHSETCS METOJl, OCHOBAaHHBIA Ha
U3MEPEHUHU TEIJIOBOrO0 pacumupeHuss pryTH. TIT COCTOMT M3 JABYX TEpPMOMETPOB: OCHOBHOIO H
BCIIOMOTI'aTCJIbHOTO, 3aKIIFOYCHHBIX B CTCKIITHHYIO OGO.HO‘-IKy, NpCaAOXPaHAIOIIYIO UX OT AABJICHUA BOJbL
Ha riyouHax. OCHOBHOM TEPMOMETP CIIYXKUT JUIsl U3MEPEHUs TEMIIEPATyphl BOJbI, a BCIIOMOIaTEIbHBbIH
— 711 U3MEpPEHHsI TEMIEPaTypsl BO3AyXa BHYTPH OOOJOYKH TepMOMeTpa (IJIsl BBEIEHUS IOIMPABOK Ha
M3MEHEHHEe 00beMa PTYTH OCHOBHOTO TEPMOMETPA).

Ilpunyun oeitcmeus onpoxuabiBaromierocs repmomerpa TI' 3aknrouaercs B ciaenyromem. [locne
BBIZIEP’KKH, BO BPEMsI KOTOPOH TEPMOMETP PaACIHOJIOKEH PE3EPBYyapoOM BHU3, OH ONPOKHUIBIBACTCS; MIPHU
3TOM CTOJIOMK PTYTHU B OCHOBHOM TEPMOMETpPE OTPHIBAETCS M CTEKAEeT B IPOTUBOMOJIOKHBIA KOHEIl
TEPMOMETpa, OTAETASACH, TAKUM 00pa3oM, OT OCHOBHOTO 00ObEMa PTYTH, HAXOJAIICHCS B pe3epByape.
[locne oTpbiBa PTYTH YUUTHIBAE€TCA TEIUIOBOE PACHIMPEHHUE TOJBKO OTOPBABIIECHCS PTYTH, KOTOpas
noABCPracTCs Npyu NOAHATHUN TCMIICPATYPHOMY BJIIMAHHUIO BBIIICIICIKAINUX CJIOCB BOJBI U BO3AYyXaA.

Ilpuéopui, 060pyoosanue u mamepuanoi:

—  Tepmometp riryO0OKOBOIHBIN ONMPOKUAbIBAIOIMUCS THIIA TI 0TeYeCTBEHHOTO MPOU3BO/ICTBA WU
aHAJIOTUYHBIX TEPMOMETPOB BBIITYCKAEMBIX 3apyOEKHBIMU MPOU3BOIUTEISMHU.

— Pama g onpokugsiBatonmxcst TepmomerpoB “POT 48” (wm ap.) CocTout u3 AByX mim 6oiee
THJIb3, B KOTOpBIe ycTaHaBIUBAIOT TI' M CIyXUT Ui KperuieHUs TEPMOMETPOB K Tpocy, OaToMeTpy
bM48 wnmm xoprrycy CTD komriuiekca.

— I'py3 NOCBUIBbHBIH ¢ TOBOJKOM (B KOJIMYECTBE HCIIOJIb3YEMBIX PaM MM OATOMETPOB).

— Croiika OaroMmerpuyeckas, i YCTAaHOBKM OaTOMETpOB B BEPTUKAJIHLHOM IOJOXKCHHU.
([Jomyckaercst UCTIONB30BaHUE JIPYTUX MPUCIIOCOOTICHNUN, 00€CTICUNBAIOIINX BEPTUKAIBLHOE MOJIOKEHHE
TT).

— Jlyna Hancena (unu npyrasi) [uisl CHATHS [TIOKa3aHUNA TEPMOMETPA.

— bBaromerp okeanorpaduueckuiit BM 48.

—  PaGounii xxypnai.

IToaroroBka npudopos k padore

Xpanenue u yxo0 3a npuoopamu. OnpOKUABIBAIOIINECS TEPMOMETPHI XPAHITCS B BEPTUKAIHLHOM
MOJIOKEHUU PTYTHBIM pPe3epByapoM BHU3, B UeXJaX, paMax MM KopoOkax mpu temieparype Boiie 0°C.

[To oxoHYaHHIO PAaOOT TEPMOMETPHI TPOMBIBAIOTCS TPECHOM BOJIOH.

TpaHcnopTUpPOBKa TEPMOMETPOB IIPOBOIUTCA TOJIBKO B CIIELUATIBHBIX SIIUKAX.

Ilposepka ucnpagnocmu TI.

[lepen npumeHeHreM TTyOOKOBOIHBIX TEPMOMETPOB HEOOXOIMMO TPOBEPHUTH:

— IlenocTHOCTH TEPMOMETPOB U OTCYTCTBHE TPEIIUH B 00OJIOUKE;

— Hane)XHOCTb KperieHHsI OCHOBHOTO M BCIIOMOTaTEJIbHOTO TEPMOMETPOB BHYTPU 000JIOUKH;

— OrtcyrcTBUE PTYTH BHYTPH 000JIOUKH;

— JleMCTBUTENBHO JIU OTPHIB CTOJIOMKA PTYTH MPH ONPOKUABIBAHUU TEPMOMETpa MPOUCXOIUT Y
[JIyXOT0 OTPOCTKA KaMWJUIsIpa U MOJHOCTBIO JIU BBUJIMBACTCS PTYTh B KAUIUISP;

— CB000IHO 7M1 CTEKACT PTYTh B KANMJUISAP MPU ONPOKHJIBIBAHUY;

— Hanuuue cBueTensCTBa 0 MOBEPKE (CPOK FOJHOCTH CBUICTEIHCTBA — OJIUH TOJT).

[Tpu oOHapyEHUU HEUCIPABHOCTEH TepMOMETpa, WIM UCTEUEHUHU CPOKa JEHCTBUS CBUICTEIHCTBA
0 MOBEPKE, TEPMOMETP OTKJIAABIBAIOT U MO OKOHYAHUIO pabOT NepeatoT s yTUIN3aluu, PEMOHTA WU
IIOBEPKU B COOTBETCTBEHHYIO TPYIIILY.
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Iloozomoexa npu6opos Kk usmepenuio.

ITpu noarotoske TI' k 3MepeHNI0 HEOOXOIUMO:

— TlomoGpate mapy TepMoMeTpoB (JIEBBI W TIPaBbIii) Tak, YTOOBI OHM WMEIU IO BO3MOXKHOCTH,
omm3kue Vol 1 0IMHAKOBBIN XOJ TOMPaBOK.

— CHATB C paMBbl KPBILIKY € TPOOKAMH U MTOOYEPETHO BCTABUTH TEPMOMETPHI PE3€pPBYapOM BHU3 B
THJIb3BI PaMBbl.

— IloBepuyts TI' BHyTpu THIIB3BI TaKUM 00pa3oM uTOOBI OIM(POBAHHBIEC MIKAJIBI OCHOBHOTO U
BCIIOMOTATEeNILHOTO TEPMOMETPOB HAXOJWJIUCH B MPOPE3U TWIIb3bl. Y CTAHOBUTH KPBIIIKY ¢ MPOOKaMHu.
[Ipu ycTaHOBKe KpBIIIKK Ha paMy HEOOXOJUMO 3aKpENUTh MOJ0KEHUE TEPMOMETPOB, 3TO MPOU3BOJIAT
BUHTaMH PETYIUPYIOUTUMH BBICOTY IPOOOK KaXKOW U3 THIIH3.

— YCTaHOBHTH paMy C TepMOMETpamMu Ha 6aToMeTp (TpH €ro UCTIOIB30BAHMH ).

— Ilpukpenuts pamy (6aTroMeTp) K TPOCY, C IOMOIIBIO0 33)KUMHOTO YCTPOMCTBA HA HUYKHEM KOHIIE
(batomeTpa WM pambl), U CIYCKOBOTO YCTPOMCTBA Ha BEpXHEM KOHIlE mpubopa. Bo wu3Oexanme
CKOJILKEHUSI Mpubopa MO TPOCy, B 3aXHM MOXXHO BCTaBHTh IPOKJIAAKY M3 CBHUHIA WIH JPYroro
MaTepuasa MpensTCTBYIONIEro cKoybxeHuto. [lpu pabore ¢ TepmMmoMeTpoM HEOOXOIUMO MPEIOXPAHITh
ero or yaapoB W mnageHud. [yns u3beraHus yaapoB TepMOMETpa O JHO M JAPYrHE TEPMOMETpBI,
paccTosiHue MEeXy TEPMOMETPAMH He JOJHKHO ObITh MEHEE MOJIyTOpa JUIMH 0aTOMETpa WU PaMbl.

— 3amnucarh B KHWKKY HaONIO/eHUI: HOMep mpubopa (paMmbl uiau O0aToMeTpa), HOMepa MpaBoro u
JICBOTO TEPMOMETPOB, a Takke 3HadeHue VOl, ykazaHHOe Ha 3aHell CTEHKE TEPMOMETPOB.

N3mepenue TemnepaTypsbl IJIyOMHHBIX BOJ

Onyctuth npuOOpsl Ha 3aJaHHBIC TIYOMHBI, JJIS YEro MOJB3YIOTCS CUETYMKOM Ha Jiebenke, ¢
Y4ETOM YIJIa HaKJIOHA TpOca.

Beigepxarb B TeueHUE BPEMEHU AKKOMOJALMU, CUYMTAsi C MOMEHTA IIOTPY)KEHHUs IOCIIEIHErO
npubopa, eciii HHEpLMs TEPMOMETPOB HEU3BECTHA, TO B TEYEHUE 5 MUHYT.

OnycTUTh NOCBUTBHBIN TPY3UK U, HE OTHHUMAs OT TPOCa PYKH, YOIUThCS IO OLIYIIaeMOMY PYKOH
JBOMHOMY yzapy Yy KaXIoro 0aTroMeTpa WM pambl M IHOCIEIYIOLIEr0 COTPSICEHHS TpOCca, YTO BCE
MOCBUTbHBIE TPY3bl JIOCTUTIIM LENU U OaTOMETphbl (pambl) C YKPEIUICHHBIMH Ha HUX TEPMOMETpaMH
IIEPEBEPHYJINCE.

3anucarh BpeMs MOCBUIKH I'Py3a B KHWKKY WJIN JHEBHUK.

[TogHATs TEpMOMETpPHI Ha NATYOYy.

Y CTaHOBUTH B CTOMKU WIX MTOJABECUTH B BEPTUKAIBLHOM I10JI0KEHUH PTYTHBIM PE3EPBYapOM BBEPX B
3aTEHEHHOE MECTO.

IIporepers TepMOMETPHI OT KOHAEHCATA U IPUCTYIUTH K CHATUIO OTCYETA.

3amevyaHue: 3aNpeIaeTcs yKIaaplBaTh WU MIEPEBOPAYMBATh TEPMOMETPBI IO CHATHUS NIOKa3aHUM.

Cuamue omcuemog. OTCUET 110 TEPMOMETPY MPOU3BOIAT ABAXbI. [IepBhIil OTCUET AenaroT cpasy
MoClie W3BJICUEHUS MPUOOPOB U3 BOJBI, OH CIYKHT I TPEABAPUTEIHHOW OPUEHTHPOBKU M IS
CY)KJICHUU O CTEIEHU HAJEHKHOCTH MMOKa3aHUH TEPMOMETpA.

IIponsBecTy NepBBI OTCYET IO JIEBOMY BCIIOMOTaTEIbHOMY, M JIEBOMY OCHOBHOMY, 3aT€M IIO
MIPaBOMY BCIIOMOTATEIbHOMY U ITPaBOMY OCHOBHOMY TEPMOMETPaM.

3anucaTh pe3yJbTaThl B KHMXKKY WU JHEBHUK.

BbpknaTe mSATh MUHYT IOCIIE MTOAHSTHS MTOCIIEIHETO Mpudopa.

IIpousBecTy BTOPOM OTCYET B NOPSAJKE, AHATOTMYHOM [IEPBOMY.

[lepeBepHyTh OaTOMETpP HJIM paMy B HOPMAJIbHOE MOJIOXKEHHE.

[Ipu oTcuere peKOMEHAYEeTCs CliepBa HEBOOPYKEHHBIM TJa30M 3aMETHTh OKOHUAHUE CTOJIOMKA
PTYTH, a 3aTEM YK€, IPUIIOKUB JYITY, IPOU3BECTH OTCUET BCIIOMOTATEIBHOIO TEPMOMETPA C TOYHOCTHIO
1o 0.1°, a ocaoBHoro — 1o 0.01°
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Oopabomka pe3ynomamos uzmepeHuii u opma npeocmaeieHus KOHEYHO20 pe3)yibmamad.
[lepBuunass o00paGoTka HaAOMIOJCHWA 3a TEMIIEpaTypOd BOJIbI, MPOBEACHHBIX TPU TTOMOIIH
r7TyOOKOBOJIHOTO TEPMOMETPA, BKIIOYAET B ceOs:

— BBEJICHUE HMHCTPYMEHTAJbHBIX TOMPABOK B IOKa3aHUS  OCHOBHOIO M BCIOMOTaTEIbHOIO

TEPMOMETPOB;

— BBIYHMCIICHHE U BBEJCHHE B OTCUET OCHOBHOI'O TEPMOMETpPa PEeNyKIMOHHOW mompaBku K Ha
M3MEHEeHHEe 00beMa OCTaBIIETOCS MTOCIIe 0OPhIBa CTOJIONKA PTYTH;

— BBIYHMCIICHHE UCTHHOM TeMIepaTypbl BOABI Ha JaHHOM IiIyOuHe.

Jlanee He0OXOAMMO BBITIOJIHUTE CIEAYIOIINE ACHCTBHS.

1) HWcmonp3ys  BTOpPOH  OTCYET  IOKa3aHWH  TEPMOMETPOB  ONPEACIWTH  BEITHMYHHBI
MHCTPYMEHTAIBHBIX NonpaBok st TI' (yka3aHHBIX B CBHJETEIBCTBE O IMOBEPKE) IMYTEM JIMHEHHOMN
MHTEPIIOSLHH.

2) HaiinenHble mompaBKM NpPUOABUTh C y4YETOM 3HAaKa KO BTOPBIM OTCYETAM OCHOBHOTO U
BCIIOMOTaTeIbHOTO TEPMOMETPOB.

3) U3 Tabmuusl 1 «Okeanonornveckue Tadmuip [1957r.] BIOpaTh peyKIIMOHHBIC ITOMPABKH K
OCHOBHOMY TEPMOMETPY WJIA BBIUUCIUTH 3Ty MOMPABKY MO GopmyIe:

=0T +Vo) (| T+V,
n n

rae T — oTcyeT 1Mo OCHOBHOMY TepMOMETpY; t — OTcueT mo BcrmomorareiabHOMy TepMoMmeTpy; Vo —
00BEM PTYTH B BEPXHEM pACIIMPEHUH OCHOBHOIO TepMoMmeTpa a0 neieHust 0°, BbIpaKCHHBIN B
JCNCHUSIX MIKaJbl TepMomerpa, T.e. B rpaaycax (Vol); 1/n — OTHOCHTENbHBIH OOBEMHBII
K02 (ppuIMeHT pacimpeHus pTyTH U cTekaa Tepmomerpa. (Tabmumna 1 paccunrana ms N = 6300, npu
JIPYTUX 3HAYCHUSX N HEOOXOIMMO K penyKiuonHo# monpaske K mpubaButh BennunHy AK, B3sTyIO
n3 Tabmuier 3).

4) 3HaK peayKIMOHHON MONPaBKKA MPUHUMAIOT 110 3HaKy pasunoctu (T —t).

5) HaiiTu MCTHHHBIC 3HAUCHHS TEMIIEPATyphl MyTeM MNPUOABICHHUS PEAYKIIMOHHOW MOMpPaBKH (C
Y4eTOM 3HaKa) K UCIPABIECHHON BETUYHHE.

6) 3amucarh MOJIY4YCHHBIC PE3YJIbTAThI

7) HaiiTu npuHATYIO TEMIIEpaTypy MyTeM apu(QMETHYECKOTO OCPEAHCHHS UCIPABICHHBIX BEJIHMYMH
JIEBOTO M IIPaBOTO TEPMOMETPOB.

8) Eciim pasuuila B MCIPABICHHBIX BelnurHax npesbimaet 0.05°, To mompaBKu BBOJAT K MEPBBIM
OTCYETaM W TIOBTOPSIIOT MPOIENypy pacuera. Ecnu u B 3TOM ciiydae pa3HUIlA BEIIMKA, TO Pe3yJbTaT
MPU3HACTCSl HEMPUTOJHBIM U H3MepeHue mNoBTopsioT. [lpunstas Ttemmeparypa BbIOMpaeTcss Kak
HamOoJee TOCTOBEPHAs, I ITyTeM apu(PMETHIECKOTO OCPEAHCHUSI HCTUHHBIX TEMIIEPATyp IO MPABOMY
U JIEBOMY TEPMOMETPaM

Oo6pabotky mnokazanuii TI' Benyr B kHmkke KI'M-6 wnnm xypHase oOpabOTKM HaOIIOJeHUN
rI1yOOKOBOJHBIMU TEPMOMETPAMHU U TepMoriyoomepamu. Tyna BHOCIT KOOPAUHATHI U HOMEP CTaHIIUH,
JaTy ¥ BpeMs U3MEpeHus, TTyOuHy MecTa, IITyOuHy MOTPYKEHUsI TepMOMETpa, HoMep OaToMeTpa Hiu
pambl, HOMEpa MpaBoro u JjeBoro TepmomeTpoB, VOl mpu 0°C, mepBelii W BTOPOH OTCUCTHI
TEPMOMETPOB, UHCTPYMEHTAJIbHBIE U PEIYKIIMOHHBIE TMOMPABKH, a TAK)KE€ UCTHHHYIO TEMIIEPATypy.

Jns mepenmaun B OaHK JaHHBIX, 10 OKOHYAHHMIO KaXJaoro peica Qopmupyerca Tabnuna
oKkeaHorpaUUecKux W TUIAPOXMMHYECKUX HAONIONEHUH, Kylda BHOCHUTCS MpHUHSATAs TeMIepaTypa,
TOPU30HT U3MEPEHUS U HHPOPMAITHS 0 CTAHIIHH.

TemmnepaTypa BoJbI SBISIETCS MOKa3aTeJIeM TEIIOBOTO COCTOSIHUS BOJHOM TOJIIU M UCIIOJIb3YETCs
JUIS pacueTa TUIOTHOCTH, OTHOCHTEILHOTO COJEpX aHHUS KUCIOpPOoJa M JAPYTHX 3JIEMEHTOB. J[aHHBIE O
pacnpeieieHuy TeMIEepaTypbl BOJbI IIUPOKO UCHOIB3YIOTCS A THAPOPUINIECKUX, THAPOXUMUUYECKIX
U TUAPOOHOTIOTHUECKUX PACUETOB U IPOTHO30B.

[Tokazanus TIIyOOKOBOJHBIX TEPMOMETPOB CIIyKaT Il KaTMOpOBKH KaHaoB Temmepatypsl CTD
CHCTEM.

10.8 Oyenka pesynomamoe nadt00eHull u XapaKmepucmuku memooa
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Ecmu pasHula MCKAY UCIIPABIICHHBIMU OTCUCTAMU JICBOT'O U MTPAaBOTO TCPMOMCTPOB HEC IMPCBLIIACT
0.05°C, 1O uM3MepeHHE TPUHUMAETCS, B MPOTHBHOM CIIydae M3 JIBYX OTCUETOB NMPUHUMAIOT Oosee
HA/IeXKHBIN (Tak, YTOOBI MCHPABJICHHBIM OTCUET YJOBICTBOPSUI MPEABIAYIIEMY YCIOBHIO), U TOMPABKH
BBOJISIT K HEMY.

B CJIydac BO3HHKIIUX COMHEHHUU B MMPaBUJIIBHOCTU BTOPOr'0 OTCYCTA €TI0 HGOGXOZ[I/IMO MMOBTOPHTE.
[Ipu pacxoxneHnn B WCIpaBiIeHHBIX oTcuerax Oonee 0.05° memaroTcs COOTBETCTBYIOIIME ITOMETKH B
KHIJKKE WJIM THEBHUKE HAOII0ICHUH.

KauecTBeHHbIE XapaKTePUCTUKU METO/AA

— TIloka3sarens KadecTBa ‘ T aesmii—Tnpassis | < 0.05°C

— llena menenus mkansl ocHoBHOro  0.05 mm 0.1°C, BcrmomorarensHoro — 0.5°C.
— Tounocts 0.02°C

— Tlpenen mkansl ot =2 1o (+9, +18, +20, +28) +32°

— HWuepumonHocTh mpubdopa He 6osee 7 MUHYT.

10.9 Texnuka 6e3onacnocmu pabom

TepmomeTpel XpaHsTCs B cienuanbHbIX NeHanax. [Ipu pabore TepMoMeTphl MOMEIIAIOTCS B paMbl
“POT 487, KOTOpblE YCTaHABIMBAIOTCS Ha OaTroMeTpbl. baToMeTpel XpaHATCS B CIEUATbHBIX
0aTOMETPUYECKUX CTOMKaX.

[Tpu pabote ¢ TepMOMETpaMu HEOOXOIUMO TIIATEIBHO CIAECIUTH 32 IETOCTHOCTHIO TEPMOMETPOB BO
n30exaHue MPOTEKaHUs! PTYTH, U MIOBPEXKAEHUS KOKHOTO OKPOBA OCKOJIKAMH CTEKJISIHHOM 000JIOUKH.

[Tpu yreuke pTyTH, €€ OCTOPOKHO COOUPAIOT B EMKOCTb U MEPEIatoT sl YTHIU3AIHH.

I'maBa 11. Onpenesnenue COJICHOCTH H 3J1eKTPONPOBOAHOCTH MOPCKOI BOABI

HecmoTpst Ha  CymIecTBYIOIIME  BO3MOMKHOCTH, IO3BOJISIIOIIME  ONPEACIATH  COJCHOCTh
ABTOMATHYECKH I10 3JIEKTPOIPOBOJHOCTH, B MPAKTHKE OTEYECTBEHHBIX PAOOT BCE €IIe NMPUMEHSIOTCS
KOCBEHHBIC METOBI OIpE/ACICHHs] COJNCHOCTH. MIMEHHO Mmo3ToMy B PyKOBOJICTBO BKIIIOYEHA TIJIaBa,
OIMCHIBAIOMIAS TH METOJIbI, K3 BTOPOTO M3/1aHus PyKkoBoCTBa.

CocraBurenu PykoBoacTBa CYMTAIOT, YTO OHA MOXKET OKa3aThCs IMOJIE3HOW MpH padoTax Ha Cyaax
CTapod IMOCTPOWKH, MalbIX CyAax B NPUOPEKHOW 30HE, OTCYTCTBUU COBPEMEHHBIX H3MEPUTEIHHBIX
CPEIICTB U HEKOTOPBIX JIPYTUX 00CTOSTEIHCTBAX.

CoJIeHOCTBI0O MOPCKOHM BOJIBI Ha3bIBACTCSI CyMMapHOE KOJMYECTBO BCEX TBEPABIX MHHEPAIBHBIX
PacTBOPEHHBIX BEILECTB B TpaMMax, COJACpIKaIIUXcs B 1 KT MOPCKOM BOJIbI, IIPH YCIIOBHHU, YTO OpOM U
HoJl 3aMelIeHbl YKBUBAICHTHBIM KOJIMYECTBOM XJIOPA, BCE YIIICKUCIBIE COJIM TIEPEBEICHBI B OKHCIBI, a
BCE OpraHMYECKHe BelecTBa coxokeHbl mpu temmeparype 480° (FOCT 18456—73).

B okeanorpadun npuHSATH KOCBEHHBIE METO/IbI OTIPEACTICHHS COJICHOCTH:

a) apreHTOMETPUYCCKUN METOJI OTIPEICNICHHsI COJICHOCTH IO XJIOPY;

0) JIEKTPOMArHUTHBIA METOJI OTIPENIEIICHUS COJICHOCTH TI0 AJIEKTPOIPOBOJHOCTH BOJIBI,

B) METOJI apEOMETPUPOBAHUS, OTIPEICIICHHS COJICHOCTH IO YACTHHOMY BECYy MOPCKOI1 BOJIBL.

[lepBbie 1Ba MeTOMA SIBIISIOTCSI BRICOKOTOYHBIMH M BMECTE C TEM JOCTATOYHO MPOCTBHIMH, TPETHI
MPOCTOM, HO MEHEE TOYHBIM.

CoJleHOCTh 3TUMH METOJIaMH ONpEACIseTCcs B MPoOax BOABI. DJICKTPOMATHUTHBIA METOM TPUHST
TaKXKe IS OTPENICIICHHUs COJICHOCTH IN SitU, HEMOCPEICTBEHHO B MOPE.

11.1 Apzenmomempuueckuit memoo onpeoeneHusn X10pHOCHU U
COJIEHOCMU MOPCKOIL 600bl

ApPreHTOMETpUYECKHII METOJl WM METOJ OIpeAeNiEeHUs COJICHOCTH MOPCKOW BOJBI IO XJIOpY,
SIBIIIETCSL HAMOOJIee pacCPOCTPAHEHHBIM, TOCTATOYHO MPOCTHIM U BMECTE C TeM TOYHBIM. CYIIIHOCTH €T0
3aKiovaeTcss B cieayiomeM. Ha OCHOBaHMM MHOTOYMCICHHBIX HCCIEAOBAHUNA YCTaHOBJIEHO, YTO
MIPOLICHTHOE COJAEPKAHUE BEILECTB, BXOASAIINX B CIOKHBINA COJIEBOM COCTAB MOPCKOM BOJIbI, TOCTOSIHHO.
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ConeHoCTh, T. €. CyMMapHO€E COJEp)KaHNUE PACTBOPEHHBIX BEIIECTB, MOXKET MEHATHCA B MOPCKOU
BOJIC B IOBOJIBHO 3HAYUTENBHBIX NPEAEIaxX, HO KOJIMYECTBEHHOE COOTHOIIECHUE OTIENIBHBIX JIEMEHTOB
COJIEBOT'O COCTaBa BOJABI OCTAETCS MPAKTUYECKU ITOCTOSHHBIM. JTa 3aBUCHMOCTb HapyllaeTcs TOJbKO B
OIIPECHEHHBIX BOJAX PsAAa MOPEH, IPEAYCThEBBIX IPOCTPAHCTBAX U 3AJIUBAX.

Jliig onpeneneHust CONEHOCTH JOCTaTOYHO TOYHO OMNPENENIUTh COJAEPKAHUE B BOJAE TOJBKO KaKOIo-
a100 OJHOrO 3JIEMEHTa, YTOOBI 3aTeM IyTEeM BBIYMCICHMH HAaWTH CYMMAapHYIO COJEHOCTb. Takum
aneMeHToM ObuT BbeIOpaH xyop Cl, ompeaenuTbh KOTOPHIM MOXHO OBICTPO W TOYHO Jaxe B
SKCIEIULMOHHBIX yCIOBHSIX.

Jlns OKeaHW4ecKoil BOJABI M BOJABI MOpEH, HMEIOMIMX XOPOIIMl BOAOOOMEH C OKEaHOM,
COOTHOIIICHUE MEXTY COJICHOCTHIO S 1 XsiopHOCThIO C1 onpenensiercs hopmynoit Knyacena:

S=0,03+1,805Cl

JUist TOTy3aMKHYTBIX M 3aMKHYTBIX MOpPEl MPUHSTHI CIeayonue GopMybL:

ConeHocTtb, %o Mope
S=0,115+1,805Cl%o Banruiickoe mope
S=0,130+1,850Cl%o Pukckuii 3anmB
S=0,184 +1,7950C1%o Yeproe Mope
S=0,230+1,792C1%eo A3oBcKOe Mope
S=0,263+1.664C1+0,0294C12%o TaraHporckuii 3ajluB U

MPUYCTHEBBIC YUACTKU PEK
A30BCKOTO MOps

$=0,14+2,36Cl %o Kacmuiickoe Mope

S =2,386C1%o Kacnuiickoe mope, xpome
pacnpecHeHHON CeBEpHOI
4acTu

S =0,264+2,791C1%o Apansckoe Mope

Tak KaKk XJIOPHOCTb MOPCKOH BOJBI SIBISETCS OCHOBHOW MCXOJHOM BEJIMYMHOW IIPU BBIYMCIICHUU
COJIEHOCTU MOPCKOW BOJIbI, TO MPU ONPEIEICHUH XJIOPHOCTU HEeoOXoauMa CTporas CTaHJapTU3alus B
LEJISAX OJyYEHHs TOYHBIX U CPABHUMBIX PE3YyJIbTaTOB.

CymHocTh METOAA OIpPEACNICHHUS] XJOPHOCTH 3aKJIF0YAeTCsl B TOM, YTO TOYHO OTMEPEHHYIO
npo0y Mopckoit Bombl (15 miu1) THTPYIOT pactBopom asotHokucioro cepebpa (AgNO3) onpeneneHHOl
KOHIIEHTpAIHMH JI0 MIPeKpamieHus 00pa3oBaHust 6€10ro TBOPOKUCTOTO OCaKa XJIOPUCTOTO cepedpa

_ AgCl
Cl"+Ag” —>9T
JlJiss TOYHOTO oOmpeseNieHrsT KOHIa 00pa30oBaHUS OcCagka MPUMEHSETCS WHAUKATOP — pPacTBOP

xpomoBokuciioro kamus (KoCrOg), KOTOpbIi B KOJMYECTBE HECKOJBKHX Karelb MpUOaBIsSETCS K
TUTPYEMOi ITpobe MOPCKOW BOJbI. XPOMOBOKHCIIBIN Kalluil JaeT C pacTBOPOM a30THOKHUCIIOTO cepedpa
0CaJI0OK OpaH)XEBOI'O 1IBETa, MprueM o0pa3zoBaHHe OPAHKEBOTO 0CAJKa HAYMHAETCS TOJIBKO TOTa, KOoraa
IIPOM30MIET TOJHOE OCAaXACHHE XJIOpa, U B MOMEHT OKOHYAHHUS OCAXKIEHUS XJopa TUTpyemas
XKUJKOCTh U OCAJIOK MEHSIOT CBOM I[BET:

CrO,> +2Ag" = Ag,CrO,

PacTtBOp azoTHOKHUCIIOrO cepedpa, Ui ONpeaesieHUs] XJIOPHOCTH MOPCKOW BOJBI, PUTOTOBISETCS
TaKOW KOHIIEHTPAIIMH, YTOOBI OTCYET OIOPETKH MPU TUTPOBAHWH MOPCKOW BOJBI MPUOIHM3UTEIHHO
OTBCYaAJl XHOpHOCTI/I.

JIiist MPOBEPKHU THUTPa PacTBOpPa a30THOKUCIIOTO cepedpa mpeaBapuTeIbHO TUTPYETCs (CTaHaapTHAs
WM HOpMaJIbHas) BOJa C TOYHO M3BECTHOM XJIOpHOCTHIO. HopMmanbHas Boja, ynoTpebisemast s ycra-
HOBKH THTpa pacTBOpa a30THOKHCIIOTO cepebpa, MpeacTaBiseT co00# (QUIBTPOBAHHYIO MOPCKYIO
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(OKeaHMUYECKYI0) BOAY, COJACpXaHHUE XJIopa (XJOPHOCTh) KOTOPOW TOYHO ONPEIENEHO W OJM3KO K
19,38%0. Bona, umeromas xmopHocth 19,38%o0, umeer comneroctb 35,00%o, 3Ta coneHOCTHh OJM3Ka K
COJICHOCTH BOJBl OKeaHa. HopmanbHas Mopckas BoJa € TOYHO OIPENEICHHOW XJIOPHOCTHIO
MIPUTOTOBJISICTCS B 3aNasHHBIX CTEKJISTHHBIX OalsioHax eMKocThio 100—250 mot.

TurpoBanue 15 M HOpManIbHON BOABI ¢ XJIOpHOCTHIO 19,38%0 TpebyeT, 4ToObI OTCUET OIOpPETKU
COOTBETCTBOBAJI 3TOM BeNWYMHE, T.e. ObUT Onu3kuMm kK 19,38 nenenus Orwoperku. Jlomyckaercs
OTKJIOHEHHE oTcueta B mpenenax or —0,150 mo +0,145 neneHus npu mocienyrolieM BBEISHUU
COOTBETCTBYIOIIUX MOMPABOK.

[Tocne mnpoBepkH TUTpa pacTBOpa a30THOKHUCIOrO cepedpa MNPUCTYHAIOT K MUmpo8aHuio
ucciredyemvix npob MOPCKOU 600bl 8 COBEPUICHHO MeX Jice YCIOBUAX, YMO U NpU Mumposanuu
HOPMANbHOU 800bL.

[lo komuuecTBY pacTBOpa Aa30THOKHCIOTO cepedpa, H3pacXOJOBAaHHOIO HAa THUTPOBAHHE
HOpMaJIbHOW BOJBl W HAa TUTPOBAHHME HCCIEAYeMOH NpOOBI, XJOPHOCTh IOCIEAHEH MOXKET OBITH
BBIUKCJICHA 110 clieAytomei popmyie:

Cl _alA ap
= — —, =—,

N VIV, Ap
rne Cl — wuckomas xyopHOCTH HMccnexyeMoit MOpckoit Boabl, N — XJIOPHOCTH HOPMAIBHOM BOJIBI
(YKa3pIBaeTcsi Ha ATUKETKE OaJllIoHA), @ — OTCYET OIOPETKHU MOoCje TUTPOBAHMSI MPOOBI MOPCKOM BOJIBI,
A— orcuer GlopeTku Mmocie THTPOBAHMS HOPManbHOH BOAbl, V — 00BbeM HpPOOBI BOABI
HOPMAaJIbHOW BOJIBI (11 TUTPOBAHMS Beeraa OepeTcs OJIMHAKOBBIM 00beM MpoOsl BOAbI— 15 mir), 0 —

< ) ! ) ) )

yAETbHBIA BEC HOPMaIbHOU BOJBI, O — YAEIbHBIN BEC UCCIIETyEMON MOPCKOM BOJIBI.

U3 Bcex NpHBENEHHBIX BennurH HensBecTHbIME sBisiioress Cl u S, npuuem Benuunna S siBisieTcst
dynxmueii or Cl . Takum 06pa3oM, HEMOCPEACTBEHHOE BHIYUCIEHUE XJIOPHOCTH MCCIIELYEMON BOJIBI C
HE00XOAUMON TOYHOCTBIO 110 3TOH (hOpMyIIe MPEICTABIAETCS JOBOJIBHO CIOMKHBIM.

B oxeanonornyeckux tabmunax H.H.3yb6oBa wumetorcs Tabn. 146—148, mo3Bossionue npocTo
BBIYHCIIATh HICTHHHYIO XJIOPHOCTB I10 TaHHBIM TUTPOBAHUS.

11.2 Peaxmuegnl 012 mumpoganus Ha Xaiop

1. OcHOBHBIM pacTBOPOM JUIsl APTE€HTOMETPUYECKOTO OIPEICICHHUS COJIEHOCTHU MOPCKOM BOJIbI
SBISIETCSL  pacmeop azomHokuciozo cepeopa AgNCb. Jlns BOIbI C OKEAaHCKOW COJEHOCTHIO
(C1=19,38%o0, S=35,00%0, ynensHsIii Bec 1,02674) KOHIIEHTpaIMs a30THOKHUCIIOTO cepedpa COCTaBUT:

4,791-15-1,02674
2
rae 4,791 — xomuuectBo AgGNO,, ocaxkaaromiee 1T xyiopa mpu yclIOBUH, YTO Ha TUTpOBaHue Oepercs 15

=36.92¢,

MJI MOPCKOU BOJIBI.

[IpyHuMmas BO BHUMaHHE, YTO a30THOCEPEOpsiHAs COJb, KOTOpas MMeEeTCs B Ipojake, BCeraa
COJICP’KUT HEKOTOPOE KOJMYECTBO TPUMECH, OTBEIIMBAIOT HAa KaXABIH JUTP TMPUTOTOBISIEMOTO
pacTBOpa HECKOJIbKO OOJIbIlIee KOIMYECTBO a3oTHOcepeOpsHoi conn — 37,1 r. CynoBble maboparopuu
OOBIYHO CHAOXAIOTCS XUMHKAaTaMH B BHJE TOTOBBIX HABECOK, HW3TOTOBISIEMBIX OEpEeroBEIMHU
THAPOXUMUYECKUMH JlabopatopusimMu. [Ipy HalIWyuM TEXHUYECKHMX BECOB HABECKHU a30THOKHUCIIOTO
cepeOpa rotoBsT Ha cyaHe. OOBIYHO MPUTOTOBISIOT 5S—10 11 pacTBOpa a30THOKKCIOTO cepedpa. B atom
Cllydae OTBEIIMBAIOT COOTBETCTBYIOLIEE KOJMYECTBO a30THOKHUCIIOTO cepedpa, IEPEBOISAT €ro B MEPHYIO
K00y €MKOCTBhIO 15 WaM B MEpHBIA LUIMHAP TOW K€ EMKOCTH, pPacTBOPSAIOT COJb CHadajga B
HEOOJIBIIOM KOJIMYECTBE TUCTHIIIMPOBAHHOW BOJBI, 3aT€M IOBOISAT pacTBOp 10 1j, mepenuBaioT B
OyTBUIb W JIONHMBAIOT JO HYXXHOTO 00beMa MEpPHOW KOJOOW WM IMUIMHIPOM OCTAThbHOE KOJIUYECTBO
TUCTWJUIMPOBAaHHOW BOJBL. ByThUIb 3aKphIBalOT MPOOKOM M TIIATENBHO IEPEMENINBAIOT PacTBOD,
BCTpsixuBasi OyThUIb. Jlydiie pacTBOp a30THOKHCIIOTO cepedpa MPUTOTOBIATh B KOHIIE pa0oyero JHS U
nocyie B30ANTHIBAaHUSL JAaThb €My OTCTOATbCA B TE€UEHHE HOYU. PacTBOp JOKEH OBITh COBEPIICHHO
MPO3padHbIM. B MPOTHBHOM Cllydae pacTBOp OTCTAUBAETCS B TEMHOM MECTE JI0 MOJIHOTO MTPOCBETIICHHUS.
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[ToaToMy pekoMeHAyeTCsi pacTBOp MPHUTOTOBISATH 3a0JaroBPEeMEHHO, YTOOBI OH MOT OTCTOSATHCS B
TEUEHHWE HECKOJbKUX JHEH. OTCTOSBIIMICS PacTBOp CIWMBAIOT C Ocaaka (CH(DOHUPYIOT) B IPYTYIO
YHUCTYIO OyTHUIb.

2. Hopmanvuas mopckas eooa. llepen paboToit BckpwiBaeTcs OamioH. [lims »sToro cuemyer
HajJpe3aTb OCTPHIM HAMUIBHUKOM Y3KyIH0 TpyOKy OajuioHa, OMOJIOCHYTh CKJISHKY [IBa-TpH pas3a
HEOOJIBIIIMM KOJMYECTBOM HOPMAIIBHOW BOJBI, 3aTE€M IEPEIUTh COIEPKUMOE OajuloHa B CKISTHKY H
TOTYAC 3aKPBITh €€ TPOOKOH 1 KOJITaKOM.

3. Unouxamop NpUTOTOBIISETCS CICAYIONMM 00pa30M: OTBEIIMBAETCS Ha TEXHHUECKUX Becax 10 r

yucToil XpomoBokanueBoit comu K,CrO, u pactBopsieTcs B MepHOH KOJIOE MM LHUIMHIPE €MKOCTHIO

100 M Tak, yToOBI 0OUMIT 00BbeM Boabl U coyu ObLT paBeH 100 mi (10%-wHbIil pactBOp). CynoBbie
nmabopaTopur OOBIYHO CHA0XKAIOTCA TOTOBBIMHU HaBEeCKaMu XPOMOBOKAJIMEBOMH COJIH,
MPUTOTOBIISIEMBIMH B OEPErOBBIX THAPOXHUMHUYECKUX JIA0OPATOPHUSIX, TMOO TOTOBAT HABECKH CAMH TpHU
HAJIMYHH TEXHUYECKUX BECOB.

4. Xpomosyto cmechb NI MBIThsSI H3MEPUTENBHBIX PUOOPOB MOJIYYaIOT TOTOBYIO.

5. Mas3wb nuis cMa3bIBaHUS CTEKIISTHHBIX KPAHOB OIOPETOK M MHUTIETOK.

11.3 Xo00 onpedenenusn xaopuocmu. 3anuce pe3yibmamos u 6bl4ucjieHue coa1eHocmu

Pabouee mecto nis TUTpoBaHUS OOOPYAYIOT B THAPOXMMHYECKOW WM THAPOIOTHYECKOM
nabopaTopuu. 3aHABECKOH 3aIlMIAIOT €ro OT HPSAMOro COJHEYHOro ceeta. Ha pabGouem crone B
COOTBETCTBYIOIIMX THE3/1aX Pa3MEIIalOT M 3aKPEIUIIoT NMpubop JUisi TUTPOBAHUS, BCE HEOOXOAMMOE
000pyIOBaHUE U TTOCYTY.

[Ipubop momxeH OBITH pa3MelieH TaK, YTOObI MM OBUIO yIOOHO TMOJh30BaThCs. Ero MoxHO
coOHpaTh pa3IMYHBIMU CIOCOOAMH.

1. ByTbulb ¢ pacTBOPOM a30THOKUCIIOTO cepedpa MOMELIAeTCsl M 3aKpeIuisieTcs Ha IOJIKE BBIIE
HyJeBOro neneHus Oroperku. HamonHenue OMOpETKHM MPOU3BOAUTCS CaMOTEKOM uepe3 TpyOKy,
COEIUHEHHYI0 ¢ OyTbulblo. OTKpBIB KpaH, 3alOJHSIOT OIOpEeTKy pacTBOPOM 1O TeX Iop, IMOKa
HE3HAYUTEJIEHOE €r0 KOJMUYECTBO BBUILETCS B pe3epByap, 3aTeM KpaH 3aKpbIBAOT.

PerynupoBanue mojgauM pacTBopa M3 CKISHKH JOJDKHO MPOU3BOJUTHCS HCKIIOUUTEIBHO MPH
MOMOIIM BUHTOBOTO 3a)KMMa, HAJIETOTO Ha PE3MHOBYIO COCAMHUTENBHYIO TPYOKY, Jake MpH HAJTUYUU
CTEKJISIHHOTO KpaHa, TaK KaKk He HCKII0YeHa BO3MOXXHOCTb, YTO OH BBIMAJET WM PE3UHOBas TpyOka
MIPOPBETCS M PACTBOP BHITEYET. AHAJOIUYHO MTPOM3BOIUTCS 3anoiHenue oroperkn 'ONH a.

2. ByTbUlb IOMEIIAETCS U 3aKPETISETCs Ha CTOoJIe, TorJa OIopeTKa HaloJHSAETCSl PACTBOPOM JIBYMS
crocob0amu:

a) HarHeTaHUEM PE3MHOBOI IrPyIIH;

0) BBITATHBAHUEM BO3JyXa PTOM 4Yepe3 PE3HMHOBYIO TPYOKY, COCIMHEHHYIO C BEPXHUM KOHIIOM
OIOpETKHU.

[Ipu coenuHEHMH CKISIHKM C OIOPETKOM CIIeAyeT CTPEMUThCS K TOMY, YTOOBI PE3HMHOBBIC
COeMHEHMS ObUIH KaK MOYKHO MEHBIIE U KOpOUe, TaK KaK a30THOKHUCIIOE cepedpo pearupyer ¢ pe3suHoOu,
KOTOpas TEPSIET CBOIO 3JIACTUYHOCTH U JIOMAETCSl.

IloaroroBka mocyasl K omnpeaedeHuio xjaopa. Ilepen TutpoBaHumem OIOpETKY M IMHIIETKY
TIIATEIbHO MPOMBIBAIOT (OUYHMIIAIOT) XPOMOBOH CMeChlo, COOJIOJasi OCTOPOKHOCTh, YTOOBI HMX HE
MOBPEIUTh.

IIpedocmepedicenue. XpoMoBas CMECh — YpPE3BBIYAHHO €KOE BEILECTBO, OCTABJISIOIIEE OXKOTH
IpHU TOMaJaHUKM Ha KOXY PYK, JIMIA W JIpyrue He3allMIIEeHHbIE YYacTKH Tesa. TKaHb OJEeKIbl Mpu
MOTIaJIlaHUM Ha Hee OpbI3r XpOMOBOM CMecH JIeTKo paspyuiaercs. IIpu pabore ¢ XpOMOBOH CMECHIO
clieryeT coOIoAaTh MPeAeIbHYI0 OCTOPOKHOCTD.

XpoMoBas cMeCh, KOTOpast IMOCIE JUTUTEIBHOTO UM HEMIPABUILHOTO XpaHEHUs MPUOOpea 3eJIeHbIH
L[BET, HEOOXOAMMO 3aMEHUTh CBEKEH.

OtpaboTaHHyI0 XpOMOBYIO CMECh BO H30ekKaHUE pa3beJaHHs KaHAJTU3AIHOHHBIX TPYyO
HEJOMYyCTUMO BBUJIMBaTh B BOJOIPOBOJHBbIE pakoBUHBI. Ee cieayeT BBUIMBATH B KaHAIU3ALMIO U
CMBIBaTh OOJIBIIIUM KOJUYECTBOM BOJIBL.
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Ilepen oOpaboTKON XpPOMOBOM CMEChIO OIOpeTKa M IMUIETKa JOJKHBI OBITh BBIMBITHI MPECHOU
Bojoii. Bome Bo m3bexkanue paz0aBiieHHUS XPOMOBOW CMECH HEOOXOIUMO IOCE 3TOr0 JIaTh CTEYh
MIOJTHOCTBIO.

Henonyctumo mnepen NpuUMEHEHHEM XPOMOBOW CMECH MBITh MOCYIY MOPCKOW BOJIOM, HYKHO
CIIeANTh, YTOOBI MOPCKast BOJIa HE TOMala B XpPOMOBYIO CMeCh. XJIOPH/IbI MOPCKOW BOJBI PEATUPYIOT C
XPOMOBOW CMECHIO, BBIJCIISIS YAYILTUBBIC TTAPhI, COACPIKAIINE XJIOP U XJIOPHUCTHIA Bomopo. [Ipu atom
XpOMOBasi CMECh BOCCTAHABJIMBAETCS, IPUOOPETACT 3€JIEHBIA LBET U TEPSET CBOM MOIOIIKE CBOWMCTBA.
[Tpu npaBMIILHOM MPUMEHEHUH MOIOIIHE CBOHCTBA XPOMOBOM CMECH COXPAHSIOTCS JIOJTO U OHA MOXKET
MPUMEHSATHCSI MHOTOKPATHO.

[epen 3amoHEHNEM XPOMOBOI CMEChIO OIOPETKH (¥ MHUITETKN) CTEKIISTHHBIC KpaHbl BRIHUMAIOTCSI, C
KpaHa M W3 €ro THe3/la TINATeNbHO YyAaIsIeTcs cMa3ka NpHU MOMOIIM (UIBTPOBaJIbHON Oymary,
CMOYEHHOW YHCTHIM OCH3MHOM, 3aTe€M KpaH BCTaBISETCS B THE3J0 M OIOpETKA 3aIlOJHSAETCS XPOMOBOM
cMmechio. [lox kpaH OrOpeTKH, 3allOJTHEHHOM XpOMOBOW CMEChIO, CTaBUTCA HeOombinas ¢apdopoBas
Yalika Ha CJIydail BRITEKaHHUsI XPOMOBOW CMECH U3 OFOPETKH.

[Tocne 0OpabOTKM XPOMOBOW CMECHIO IMOCYAY NPOMBIBAIOT HECKOJBKO pa3 NMPECHOH BOAOH [0
MOJTHOTO YIAJCHUSI KHCIOTHI, a 3aTeM TPH paza MUCTHUIMPOBAHHOW. 3aTeM KpaHbl M WX THE3[a,
OIOpeTKM W THIETKH XOPOIIO MPOTHPAIOT (PMIBTPOBAIBHON OymMaroil M KpaHbl CMa3bIBalOT 0CO0Oi
cMmaskoil. CMma3ka HeoOXoauMa Il TOTO, YTOOBI KpaH JIETKO Bpamajcs B THe3ze (He 3aeman) u Oojee
IUTOTHO TpUJIeTall K CTeHKaM THe3a. [1710xo cMa3aHHbIe KpaHbl «ITOATEKAI0T», U paboTa ¢ HUMH BEJET K
MOTPEITHOCTSIM.

Jns cMa3ku KpaHOB OIOPETKM M THIIETKM PEKOMEHAYeTCs Masb, IOJydaeMash OCTOPOKHBIM
CIUTABJIMBAHUEM PABHBIX IO BECY KOJIMYECTB YUCTOTO Ba3eJMHA M ITUEIUHOTO BOCKA. BOCK MOXKeET OBITh
3aMeHeH napaduHoOM, KOTOPhIi OepeTcs B kKomdecTBe He 6osee 1/3 Macchl Ba3enuHa.

Kpan HE0OX01uMO cMa3bIBaTh HE CIUIIKOM TOJICTHIM CIIOEM CMa3KH, TaK KakK M30BITOK €€ 3acopsieT
MIPOXO/IHOE OTBEPCTUE KPAHOB UM HUKHEE BBIXOJHOE OTBepcTHe. [IpoHMKas B TpalyMpOBAHHYIO 4aCTh
OIOpEeTKH, CMa3Ka JeJlaeT KUPHOW BHYTPEHHIOIO €€ TTIOBEPXHOCTh, BBI3BIBAsI HEOOXOAUMOCTh MTOBTOPHOM
ee 00pabOTKH XpOMOBOM CMECHIO.

Xopomio BBIMBITasl TIOCYNa JOJDKHA W3HYTPH PaBHOMEPHO CMaudWBaThCs Bomoi. Ha creHkax He
JOJDKHBI TIOSIBIIATBCSI BHCALIME Kalljd BOJBI MJIM OOpa3OBBIBATHCS TOATEKH. B MpOTHBHOM ciydae
00paboOTKy MOCYIBI XpPOMOBOM CMECHIO TOBTOPSIOT.

OnpenesieHne MONPAaBKU K TUTPY a30THOKHUCJIOTO cepedpa. [lepen magamom oO6paboTku mpod
MOCJIe MPOMBIBaHUSI OIOPETKH AUCTUIUIMPOBAHHON BOJIOW €€ OMOJACKUBAIOT PACTBOPOM a30THOKHUCIIOTO
cepeOpa, ABak/Ibl HATIONHSS M CIMBas PacTBOP B UMCTHIM cTakaH. 3aTeéM HAXOJAT MOMPaBKYy pacTBopa
a30THOKHCIIOTO cepedpa MO0 HOpManbHOH Bojae. JlJis 3TOTO 3amoyHAIOT OIOPETKY pacTBOPOM,
OTMEPUBAIOT THIETKONH 00bEeM HOPMAIbHOW BOJBI, COOMIOMAs CISAYIONIUN MOpPsSAOK. TiiarensHo
MPOMBITYIO XPOMOBOW CMEChIO M BOJOW MHIIETKY CHAadalda OMOJACKUBAIOT TPH paza HEOOIbIIUM
KOJMYECTBOM OTMEPUBAEMOM HOpPMaJIbHOM BOJbI, OTJIMTON B OTHENIBHYIO CKJISIHKY, U TOJBKO IOCIIE
9TOr0 HAIMOJHAKT IMUIICTKY, IMOIrpy3uB €€ B CKIIIHKY C OCHOBHBIM 3allaCOM HOpMaﬂbHOﬁ BOJBI,
BBITHPAIOT BJIQ)KHBII KOHELl MUMETKH YHUCTHIM MOJIOTEHIIEM WM (PUIBTPOBaIbHOW OyMaroil u CiImBaioT
COZIEP>KMMOE TUTIETKU B TUTPOBAJIBHYIO PIOMKY. UTOOBI HE pa30phI3ruBaiach OTMEpHUBaeMas KUIAKOCTb,
CIIMBaHUE CJIEAYET MPOU3BOAUTD 10 CTEHKE TUTPOBAIbHOIN PIOMKH, Kacasich ee KOHIIoM numneTku. [Tocne
HUCTCUYCHUA KUAKOCTHU BBIKUAAIOT 15 C, HC OTHUMasA KOHIIAa ITMIICTKHU OT CTCHKHU TPITpOBElJIBHOfI PIOMKH,
YTOOBI CO CTEHOK MUIETKH CTEKJIU OCTAaTKW OTMEPUBAEMOM >KHMJIKOCTH, I1OCJI€ YETO MUIIETKY CTaBsT Ha
MECTO. HaHOMHI/IM, YTO BBIAYBAHHC OCTaBIIIEHCS KHUJIKOCTHU U3 MUIICTKU HC JOIMYyCKACTCH.

K oTrmepeHHOMY KOJIM4eCTBY HOpMaibHOW BOABI MpHubaBisercss 5 kanenb uHaukaropa (10%-soro
pacTBopa XpOMOBOKHCIIOTO Kallis), 3aTeM, TMPOBEPUB NPABHIBHO JIM 3allOJIHEHAa OropeTka
TUTPOBAJILHBIM PAcTBOPOM cepedpa, He MONalu JU B HeEe IY3bIPbKH BO3/yXa, OTKPBIBAIOT KpaH
OIOpPETKH M TUTPYIOT HOPMAIBHYIO BOAY, OO0S3aTEIbHO SHEPrUYHO €€ TMepeMElInBasi CTEKISHHOMN
najgoukot. [lepememmBanrue mpOU3BOAMTCS JIST TOTO, YTOOBI Pa30UTh OOpa3yronuecs Ha JTHE THUTPO-
BaJIbHOI PIOMKHU KPYIHBIE KOMbsl. B IPOTHBHOM ciydae BO3HHKAIOT OoJbIue rnorpemHoctd. CHavana
TUTPOBAHHUE BEAYT MPU MOJHOCTbIO OTKPHITOM KpaHE OIOPETKH, 3aTeM MpH MOSBICHUH OpPaHKEBO-
KpacHbIX IMSATEH KpaH HEMHOTO MPHUKPHIBAIOT W B JajbHEHIIEM TUTPOBaHME BEAYyT NPUOABIAA
cepeOpsHbI pacTBOpP MO KarulsiM, O00S3aTeIbHO SHEPTUYHO IMepeMelInBas TUTPYEMYIO >KUIKOCTh
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nanoykoit. Crnabasi, HO OTYETIMBO 3aMETHAasl OpaHKeBasi OKpacKa TUTPYEMOM >KHIIKOCTH, MMOSBUBIIASCS
OT TIpUOABJICHUS OJTHOM KaIuTM pacTBOpa W HE MCUe3arolias Mpu MepeMenmBaiuu B Teuenne 20—25 c,
yKa3bIBaeT Ha KOHeEIN TUTpoBaHUsS. KpaH 3aKkphIBalOT, CMBIBAIOT BCE KAIUTd a30THOKHUCIIOTO cepedpa u
MOPCKOM BOJIBI CO CTEHOK TUTPOBAJIILHOW PIOMKH CTEKJISTHOM MaJOYKOM, CMaunuBasi €€ B OTTUTPOBAHHOM
pactBope. Ecnu mpu 3TOM mcueszaeT opaHxkeBas OKpacka, nmpoOy moTurposbiBatoT. Crycrs 10—15 ¢
3aMUCBHIBAIOT OTCYET OropeTku ¢ To4HOCThio 10 0,01 nemenmst Groperku. JJis BU3yadbHOTO OTCYETa
COTBIX JIONICH JeneHust OIOpEeTKHU CIIEAYEeT IOJIb30BaThbCs HKPAHYMKOM U3 Kycka Oenoro KapToHa,
HAIOJIOBUHY 3aY€PHEHHOr0 TYIIbI0. OTCUET BBIMOJIHSIETCA 1O HUKHEMY, PE3KO OYEPUEHHOMY Kparo
MEHHCKA.

3anucaB OTCYET OIOPETKH, TUTPOBAHUE IOBTOPSAIOT MPU COONIOACHUU TEX K€ CaMbIX YCJIOBHIA.
Pacxoxnenue B oTcueTax ABYX MOCIEI0BATEIbHBIX TUTPOBAHUHN HE NOJDKHO npeBbimaTh 0,01 genenus
OIOpETKHU.

UYroObl HAaWTH MOMNPaBKY, CIEIYET B3SATh CpeaHee apu(PMETHUYEeCKoe M3 JABYX IOCIEI0BATEIbHBIX
TUTPOBAHUM.

Ecnu pacxokaeHue B OTCUETax TUTPOBAHHMM OOJbIIE YKa3aHHOTO 3HAYEHUS, MPOU3BOISAT TPEThE
tuTpoBanue. M ecnu Bce ke pacxoxaeHue OyneTr Oonblie, TO OYEBUIHO, YTO PACTBOP a30THOKUCIOIO
cepebpa mioxo mepemenian. B aTom ciydae HEOOXOQUMO eIIe pa3 TIIATEeNBHO MepeMenIaTh pacTBOp
BCTPSIXUBAaHUEM OYTBLIH.

CrnemyeT MOMHUTB, 9TO TPHU MOJIb30BaHUU «OKEaHOIOTUISCKUMHU TabIUIIaMI» HEO0OX0IUMO, YTOOBI
OTCYeT MO OIOpeTKe HEe HMeN OTKJIOHEHUS OT TpeOyeMOoro TEOpEeTUYECKH, T. €. OT XJIOPHOCTH
HOpMaJIbHOW BOJIBI, YKa3aHHOW Ha dTHKETKe Oamnona, Oonee +0,145 u menee -0,150 meneHus MIKabl
OIOpETKHU.

Ecnu >xe pazHuiia MeXJIy OTCYETOM OIOPETKH M XJIOPHOCTHIO HOPMAaJbHOM BOBI, YKa3aHHOW Ha
ATUKETKE HAaXOIUTCS 3a YKa3aHHBIMU IpeAesiaMH, PAacTBOP a30THOKUCIOrO cepedpa MTOJIKEH ObITh
UCTIpaBJICH 100aBJICHUEM BOJABI UM a30THOKHUCIIOro cepedpa. B aTom ciydae, ecnu orcuer OropeTku A
MEHBIIIE JOIMYCKaeMOro OTKJIOHEHHSI OT XJIOPHOCTH MOPCKOM BOJBI, T. €. pacTBOp oOKaszaics Ooiee
KPEMKUM, HEOOXOJMMO JOJIUTh B CKIISIHKY C PACTBOPOM PAaCCUYMTAHHOE KOJMUYECTBO AUCTUILTUPOBAHHOMN
BOJIBI.

JlonmycTum, 4To OBUIO MPUTOTOBJIEHO 3 J1 pacTBOpa a30THOKHCIOro cepedpa. Ha mpenBaputensHoe
TUTPOBAHHWE HOPMAJIbHOM BOJBI M Ha OIOJACKMBAHHE OIOPETKM B OOMICH CJIOKHOCTH OBLIO
u3pacxogoano 100 mu pactBopa (umm 50 geneHuit Oroperkw), Torga B OyThUIM ocTanock 2900 i
pactBopa. Ilpu TUTpOBaHWM STUM PACTBOPOM HOPMAIBHOW BOJBI OTCUeT OropeTkn A paBeH 19,22
JeNIeHus, MpU XJopHOocTH HopMmainbHOW Boxabl N, paBHON 19,380%0, pasHocte (A — N) Mmexnay
NEHCTBUTEILHBIM OTCUeTOM M TpeOyeMbiM paBHa +0,160. Otcronma cnemyeT, 4To Ha Kaxuabie 19,22
JeTICHHsI, WM, NPUHUMAs BO BHUMAaHUE JBOIHbIE 00BeMbl neneHuil Oroperku, 38,44 miu pacTBOpa
a30THOKHUCIIOTO cepedpa, HeoOxoaumo n06aBuTh 0,160%2 = 0,320 M1 BOJIBI, HJIM Ha BECh OCTABIIHICS
00beM pacTBopa:

38,44: 0,320=2900 : x,

otkyna x=24,15 miu. Takum oOpa3oM, B CKJISHKY HYKHO J100aBUTH 24 MJI BOJbI U CHOBa TIIATEIHLHO
nepeMeniaTh pacTBOp. AHAJIOTHYHBIM ITYTEM MOXHO pAacCUUTaTh U KOJUYECTBO a30THOKHUCIIOTO
cepeOpa, KOTOpOE HEOOXOIUMO JT00ABUTH, €CIIM PACTBOP MOJYUHTCS ciabee Tpedyemoro, T. €. Korjaa
pacxona ero OOJbIIE HEXENU 3TO JOMYCKaeTCsl MpejeliaMu mornpaBok. Hampumep, otcuer OropeTku A
NPy TUTPOBAHUM HOPMAJIBLHON BOJBI paBeH 19,58 neneHus OIOpPETKH CIEAOBATEIBHO, B PacTBOP
Heo0xomuMo M00aBUTh HEKOTOPOE KOJIMYECTBO a30THOKUCIOro cepedpa. Pacder sToro kommdectsa
MPOM3BOIUTCS chaeayromuM obpazoM. Ha kaxawiii o0beM pactBopa, paBHbI 19,58 neneHus OropeTku
(mmu 39,16 M), octaercst uznuiinek Bojabl, paBHbIi 0,20 nenenus (wnu 0,40 mur). OOmUiA U3TUIIIEK BOIBI
COCTaBUT
39,16: 0,40 = 2900 : x,

OTCIOJ1a ITOJIydaeM ; X=29, T. €. B paCTBOpE HaXOAUTCS U3JIMILIEK BOABI, paBHbIN 29 Mi1. 3Has, uro B 1000
MJ pacTBopa Haxoautcs 37,1 T a30THOKUCIOTO cepedpa, KOTOpoe AOKHO 3akKitodarbes B 29 M
pacTBopa,

1000: 37,1 =29 : x,
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orkyma x=1,08, T. €. Ha KaXIbIi JUTP OCTaBIIEroCcs pacTBopa ciuenyer pgob6aButh 1,081
azoTHOcepeOpsiHOl comu. B Hamem mpumepe o0BeM ocraBmierocs pactBopa paseH 2,97,
CJIeIoBaTeIbHO, HEO0X0IMMO 100aBUTh 3,131 a30THOCEPEOPSIHOM COTH.

Pacuer ucnpaBineHuss KOHIICHTpALUH pacTBOpa a30THOKHUCIOrO cepedpa MOKET OBbITh 3HAUUTEIHEHO
00JIerdeH MPUMEHEHHUEM CIISAYIOIINX (PopMyII:

1. PactBop okasancs kpemnde, T. €. A<N:

N-A=+a;
(94
x_(v—a)K,

rIe X — KOJMYECTBO MHJUIMJINTPOB BOJBI, KOTOPOE HYXXHO TOOaBHTH K PacTBOPY.
2. PactBop okazaiics cnabee, T. e. A>N:

N-A=-q;
(v—a)a-37,1
=,
1000- A
rje X — MCKOMOE KOJIMYECTBO a30THOKHUCIIOTO cepedpa, KOTOpoe HY)KHO J00aBUTh K pacTBOpPY, T'; V
— MEpPBOHAYAIbHBIN 00bEM pacTBOpa; a — YHCIO MUJUITHJIMTPOB PacTBOpa a30THOKHUCIIOrO cepedpa,

M3pacX0JI0BAHHOTO Ha OIOJIACKUBAaHUE OIOpEeTKH; 4 — pacxoja cepeOpsHOro pacTBOpa Ha TUTPOBAHUE
HOpMaJIbHOU BOJIBI; N — XJIOPHOCTh HOPMAJIbHOW BOJIBI; @ — a0CONMIOTHOE 3HaYeHHE pasHocTH N — 4.

Jlns Gomee OBICTPOro HAXOXKICHHsSI KOJIMYECTBAa BOJBI MJIM a30THOKHCIIOIO cepedpa, KOTopoe
HYXXKHO TPUOaBUTH K PacTBOpY, 4ToObl « =N— A Obu1o OIM3KO K HYINIO, HE BBIXOZS 3a IPENebl,
nomnyckaemple  OKeaHOJIOTMYECKMMH  TaOJMIlaMHM,  MOXXHO  IIOJIb30BAaThCd  HOMOTPAMMOM,
npeacrasieHHoi Ha Puc. 11.1.

B aT0ii HOMOIrpaMMe TOPH3OHTANBHBIC JIMHUA OTBEYAIOT OMpEIe/icHHBIM 3HaueHusM @ = N — A,
MpUYeM M0 IIKaJle clipaBa « HUMeEeT 3HaK MHUHYC (-), a cieBa 3Hak mioc ( + ). OTU TOpU3OHTAIN
NEePECceKal0TCsl HAKIIOHHOM JTMHMEN (nuaroHainbio). OTHICKAaB HA JAMArOHAJIM TOYKY, COOTBETCTBYIOIIYIO
TOMY Win apyromy 3HaueHnio & = N — A, u, mpoBos OT TO# TOYKH BEPTHKAIBHYIO JMHUIO BHU3 (&
CO 3HAKOM IUTIOC), Ha HIDKHEH TOPU30HTAIN HAXOAT YUCIIO MIJIIHIUTPOB BOJBI, KOTOPOE HEOOXOAUMO
100aBUTh B pacTBOp, WJIH, MPOBENs JMHHUIO BBEPX (& CO 3HAKOM MMHYC), B BEPXHEM PALY HAXOIAT
YHCIO TPAaMMOB a30THOKUCIOTO cepedpa, KOTOpoe HYXKHO NMPHOAaBUTh HA KaXKIBIA JUTP NPHUTOTOB-
JICHHOTO cepeOpsIHOTO pacTBOpa.

[Tocne noGaBieHHs BOABI WM a30THOKUCIOTO cepedpa pacTBOp TIIATENBHO IEPEMEIINBAIOT
MHOTOKPaTHBIM BCTPSIXUBAHUEM OYTBHUIM U TUTP €0 CHOBA MPOBEPSAIOT [0 HOPMAJIbHOI BOJIE.

TurpoBanue mpod MOPCKOW BOJBI MPOMU3BOJUTCS TOUYHO TaK K€, KaK OMUCAHO JJIS ONpEAeICHUs
nonpaBkn pactBopa AgNO, TuTpoBaHMEeM HOpManbHOW BoOAbl. IIpm 3TOM HEOOXOAMMO, YTOOBI

TUTPyEeMbIe TIPOOBI BOJBI MPHUHSIN Temmeparypy Jsgadoparopun (15—20°). [ToaToMy K THTpOBaHHIO
MPUCTYHAIOT TIOCTIE TOTO, KaK MPOOBI BHICTOSTCS, B IOMEIEHUH JIA0OpATOPUU HE MEHEE OJHOTO Yaca.
TutpoBanue npousBoautcs, korma Hakormutcss 20—30 mpoO. 3To HEOOXOAUMO B IENSAX IKOHOMHH
AgNO, u HOpManbHON BOABI IpU ycTaHOBKE THTpa. IIpoObl XpaHATCcs B OyThUIKAax, 3aKyNOPEHHBIX

PE3MHOBBIMU TPOOKaMHU, B 3aKpHITHIX SIIUKaX Opu Temneparype 5—I15°. TuTpoBaHHe HOIKHBI
BBITIOJHATh CIIEUMATbHO TOATOTOBJICHHBIE OIBITHBIE HaOmogarend. YrToObl Jjerde yiaaBIuBaTh
M3MEHEHHE OTTeHKa MpHU THUTPOBAHUM, €ro OCYIIECTBIAIOT Ha OenoM QoHe, MOIKIaabIBas MOJ
TUTPOBAIBHYIO PIOMKY JIUCT Oenoii Oymaru. Bpemst oT BpemeHu B TeueHHe padouero gHsS HEOOXO0IUMO
MPOU3BOIUTH KOHTPOJIbHBIE TUTPOBAHMS HOPMAIbHOW BOJBI, OCOOECHHO TIpH HM3MEHEHUH YCIOBUM
OCBEILEHUS WM TeMIIepaTypbl HOMEIECHUSI.
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Puc.11.1 Homorpamma i ipuBeIeHNsT KOHIICHTPAITUH
pacTBOpa a30THOKHUCIIOTO cepedpa K HOPpMaITbHOM

PexomeHyl0TCSl MOBTOpHBIE TUTPOBAaHUS HOPMAJIBHOM BOJBI HE pexe ueM dyepe3 15 - 20
TUTPOBAHUH TIPOO.

[Ipy BO3HMKHOBEHHMM KaKUX-THOO COMHEHHMH B TNPABHWIBHOCTH TUTPOBAHHUSA, OTTEHKAa B KOHIIE
TUTPOBAaHUSA, OO0bEMa THUTPYEeMOIl MpOOBI, HAMOJHEHUS OIOPETKU THUTPOBAHHE IOBTOPSIOT, a MpPH
HE00XOAMMOCTH PAaCTBOP a30THOKUCIIOTO cepedpa MpOBEPSIOT IO HOPMAILHON BOJIE.

OTTUTpOBaHHAS KHUIKOCTh C OCAJKOM XJIOPHCTOrO cepedpa CIMBAeTCs B O0COOyH0 OaHKy IS
octaTkoB cepebpa. Ilpu ee 3amoTHEHMM OTCTOSBUIYIOCS OT OCAJKa JKUIAKOCTH OCTOPOXKHO CIHMBAIOT, a
XJIOPUCTOE cepedpo coOOMParoT, BHICYIIMBAIOT U CAAIOT B OEPETOBYIO THAPOXUMHUYECKYIO JTaOOPATOPHIO.

TutpoBanbHyI0 PIOMKY OIOJACKMBATh AWCTHIUIMPOBAHHOW BOJOW He 00s3aTeNnbHO, TaK Kak
OCTaIOILMECs] YAaCTHIBl XJOPUCTOrO cepedpa HE MOTYT TMOBIUATH HAa MPABWIBHOCTb TUTPOBAHUS
ciepytomed mpo6sl. Ho ecnmm mpoba Oblla OTTHUTPOBaHA HEMPABWIBHO (IIEPETUTPOBAHA WM
HEJOTUTPOBaHA), TUTPOBAJIbHYIO PIOMKY TIIATEIBHO MPOMBIBAIOT JUCTHIIMPOBAHHOW BOAOW MeEpen
CIICAYIOIIUM THTPOBAHUEM.

[To oxoHuaHuu pabOTHI MUIETKY 3aMOIHSIOT TUCTUILTUPOBAHHON BO/IOH, a OI0pEeTKYy — pacTBOPOM
a30THOKHUCIIOTO cepedpa M TOKPBHIBAIOT YEXJIOM U3 IJIOTHOW 4YepHOW MaTepuu BO HU30eKaHHE
pasjoKeHusi cepeOpsSHOro pacTBopa IMOJA BIUSHUEM cBeTa. Eciu K KOHIy paboThl 3aMeueHO
3arps3HEHUE OIOPETKM WJIM THIETKU — IMOSIBIICHUE >XUPHBIX WM BUCSIIMX Kareidb,— MpUOOpPHI
00pabaThIBatOTCS XPOMOBOW CMECHIO.

XJIOpPHOCTH BBIUUCIISAIOT IO (hopMyIIe:

Cl =a+K,

rne Cl — xmopHOCTB, B %0; & - MCIIPABIEHHBI OTCYET GFOPETKH IIOCIE THTPHPOBAHHUS MPOObI; K —
[IOIpaBKa TUTPUPOBAHUS.

Jlnst Toro, 4ToObl HAMTH MO Tabnuie nmonpaBKy K, BBIYHCISIOT Pa3HOCTb @ MEXKAY XJIOPHOCTBIO
HOpMaiabHOW BoAbl N, MO KOTOpPOW OmpeAensycs THTP pPacTBOpa a30THOKUCIOTO cepedpa, u
HCIIPABJIEHHBIM OTCUETOM OIOPETKH A TI0CIe TUTPOBAHKS HOPMAJILHOM BOJIBI:

a=N-A;
a MOXCET UMECTb HOHOX(HTCHBHBIﬁ N OTpHHaTeJIBHBIfI 3HAK.
[ocne HaXOMkKICHUS XJIOPHOCTH HCCIEXyeMol mpobsl mo tabmumam coortBerctBusi Cl, S, Puirs

HaXOJAT COJIEHOCTh MTPOOBIL, a TAKKE Oy U Py s-
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[Mpumenenne «OKEaHOTOTHYECKUX TAOIHID C IENbI0 00pabOTKH OTTUTPOBAHHBIX MPOO MOPCKOMA
BOJIBI JIOITYCTUMO JIMIIb JIJISI MOPEH, UMEIONIUX TOCTATOYHO XOPOIIUi BOTOOOMEH C OKEaHOM.

Jlnst 00pabOTKHM OTTUTPOBAHHBIX MPOO BOJBI MOIYH30IUPOBaHHBIX Mopelt (UepHoe, A30Bckoe) min
BHyTpUMaTepuKoBbix (Kacruiickoe, Apanbckoe) Hemb3s nosib3oBathes Taon. 7 cootserctsus Cl S, o

» P75, TIOCKOJIBKY COOTHOIIEHHMS MEKIY XJIOPHOCTBIO M COJIEHOCTBIO BOJ OTUX MOpPEH OyayT MHBIMH,

HEXKCIIN OJ14 BOA OK€aHa U CBA3aHHBIX C HUM MOpeﬁ.

11.4 Snexkmpomaznummnulii Memoo onpedeneHusn coaeHocmu

CoBpeMEHHOE COCTOSIHHE (PU3WYECKMX METOAOB U  OJEKTPOHHOW TEXHUKU TO3BOJIUIIO
CKOHCTPYHPOBATh OOJBIIIOE YUCIIO PA3IMYHBIX TPUOOPOB AJIs ONPENETICHHS COIEHOCTH MOPCKOM BOJBI.
OHHM OCHOBaHBI Ha U3MEPEHUU DJIEKTPOIIPOBOJHOCTH BOJIbI, €€ ONTUYECKUX CBOMCTB (pedpakTOMETPHI,
UHTEPPEPOMETPHI), paIHOYaCTOTHOU MPOBOJUMOCTH, TNIOTHOCTH BOJIBI U APYTUX MPUHITUTIAX.

OObenMHEHHAs TPYIIa SKCIEPTOB MO okeaHorpadgudyeckuMm Tadmmmam u ctangaptam (OI'D0TC)
KOHECKO mnpumniia kK BEIBOY, YTO HaUOOJIee TOUYHBIM SIBJIIETCS METOJl, OCHOBAaHHBIM Ha W3MEPEHUU
AJNEKTPONPOBOJIHOCTH BOJABI, U COJEHOCTh CIIEAYeT OMpenesaTh Kak (QYHKIHIO OTHOCUTEIbHOU
AJIEKTPOIIPOBOTHOCTH 110 (popmyie:

S =-0,08996 + 28,29720R,; +12,80832R152 -10, 67869R153 +5, 98624R154 -1, 32311R155 ,
re S — COJICHOCTb, %o; R;; — OTHOCHTENBHAS HIEKTPONPOBOJHOCT TIpH Temreparype 15°C.

[log OTHOCUTENBHOW 3JIEKTPONPOBOJHOCTBIO ITOHUMAETCS OTHOLIEHUE 3JIEKTPONPOBOJHOCTH
JaHHOU MPOOBI BOJBI K 3JEKTPOIPOBOJHOCTH BOABI, UMEIOLIEH COJNEHOCTh TOYHO 35%o, TPU OAHOU U
TOI1 Jxe TemrepaType U aTMOC(HEPHOM J1aBIICHUH.

Mopckyto BOAy MOXHO paccMaTpuBaThb KaK pPacTBOpP HEOPIaHMYECKUX COJIEH, OCHOBHYIO Maccy
KOTOPBIX COCTAaBJSIIOT COJIM CWIBHBIX KHCJIOT W CHJIBHBIX OCHOBAaHUHU. SIBISAACH 3IEKTPOIUTAMU,
pacTBOpPBI 3TUX COJIEH B BOJAE IMPAKTUUYECKU MOJHOCTHIO AMCCOLMUPYIOT Ha OTAENIbHbIE HOHBI. IloaTomy
MOpCKasi Boja o00JlafjaeT CBOMCTBOM 3JIEKTPOINPOBOAHOCTH, KOTOpas 3aBHCUT OT KOJMYECTBA
COJIEp KaIINXCs B HEH HEOPTaHUYECKUX COJIeH (COJICHOCTH).

B cBs3u ¢ 3THM CyHIECTBYIOT METOJBI ONPEACICHUS COJEHOCTH MOPCKOM BOJBI, OCHOBAHHBIE Ha
U3MEPEHUH €€ EKTPONPOBOIHOCTH. [I[puMeHeHe METOJOB TOUHOTO U3MEPEHHUSI AIIEKTPOIIPOBOHOCTU
C HUCIOJIb30BAHUEM METAJNIMYECKUX KOHTAKTOB OTPAHWUYMBAETCSA BPEIHBIM BIIMSHUEM AJIEKTPOJU3a U
NOJNSIpU3aLMU  HAa KOHTakTax. [loaTromy HaumOojblee paclpoCTpaHEHUE TOJYYWIA  METOMAbI
OECKOHTAaKTHOIO OIpeAeiaeHus] 3JIeKTpornpoBoaHocTH. [logpoOHoe omucaHue NpUHIMNA JEHCTBUS
0ECKOHTAKTHOTO MHIYKIIMOHHOTO coJieMepa MPUBOIUTCS HUXKE.

Duekrpocoaemep I'M-65. [Ipubop npegHazHaueH JUIsl U3MEPEHUS COJICHOCTH B CTAIIMOHAPHBIX H
CyHOBBIX J1aboparopusix. OH U3MepsieT OTHOCUTENBHYIO 3JIEKTPOIIPOBOJAHOCTh IPOO MOPCKON BOJBI IO
OTHOILIEHUIO K 3JIEKTPOIPOBOIHOCTH HOPMAJIBHOM BOJIBI, IPUHUMAEMOM 3a €AMHULLY.

[Tpubop sBHsSETCS NMEPEHOCHOM KOHCTPYKLMEH, COCTOSIIEH M3 JaTyuKa, JJIEKTPOHHOW YacTH U
Hacoca, TIOMEUICHHBIX B OOIIMNA MeTaimuueckuil ytiap. Pyuku ympaBieHusi, WHIUKATOp U ILIHYP
AJIEKTPONUTAHNUS BbIBEICHBI HA JIMLIEBYIO CTOpOHY npubopa. Ha Puc.11.2 npencraBieH BHEUIHUNA BUJ
3JIEKTpOCOIEMEPA.

DJNeKTpOHHAs YacTh NpUOOpa CMOHTHPOBAHA HA JIUIEBOM NaHEIH. YCWINTENIb W TEeHEepaTop
PacrojoKeHbl Ha OTACIBFHOM IIACCH U OTJENEHBI APYT OT APYyra, a TakKe OT OCTAIbHOM YacTu npubdopa
ANEKTPOCTATUYECKUM IKpaHoM. llepekitouaTenn nenurenst HanpsHKeHUs 1, MO MOKa3aHUSAM KOTOPBIX
IIPOU3BOJUTCS OTCYET OTHOCUTEIBHOM 3JIEKTPONPOBOAHOCTH, PACIIOIOKEHBI B HUXKHEN YacTH JIMLEBOM
naHend. B BepxHell wacTH pacmoJOXKEHbl Iepekitoyarean 2 (Mara3uHbl  CONPOTUBICHUH
«KanubpoBka»), THE3A0 MPEAOXpaHUTENS 3, HUIUI EPEMEHHOIO CONPOTUBIICHUS YCTAHOBKH HYMsA 4,
WHIUKATOp HYJS 5, appeTup WHIUKaTopa HYNIs 6, pydka IIKaJIbl TUMOA U3MEpPEHUsl TeMIiepatrypsl 7,
BBIKJIIOUATEIb TIUTAHUS 8, epekIrodaTens Buaa nimepennii (V—K —t) 9, Beikmouatens wHarpesa 10
U TEpEeKIYaTeNn MarasuHa conportuneHuil «Komnencanusi» 11. CnpaBa pacrnosoKeHsl
MpUEeMHas U CIIMBHAsA KaMephl gaTunka 12 ¢ kpanamu 14 u 15 u pydka Hacoca 13.
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HaGop Boabl B IaTUYMK MPOM3BOIUTCS 33 CUET Pa3psHKEHMs, CO3/]aBA€MOT0 BAKYYMHBIM HAcOCOM
MpU TIOBOPOTE PYUYKH, PACIIOJIOKEHHOW Ha mpaBoi O00KOBOW cropoHe. Hacoc coeawHeH cO CIMBHOM
KaMepoil JaTumka ruOKoi TpyOKOi.

Puc. 11.2 Dnexrpoconemep 'M-65

1 - nmepekiroyarenu dIIEKTPONPOBOAHOCTH, 2 — TMEpPEKNIOYaTeN KajauOpoBKH, 3 —
HpeIOXPaHNTENb, 4 — yCTAHOBKA HYJIS, 5 — HHIMKATOp HYs, 6 - appeTHup WHIUKaTropa Hyuns, 7 —
pyuka 1uM0a M3MEpUTENs TEeMIIEpaTyphl, 8 — BBIKIIOYATENb MUTaHUs, 9 — MEpeKiIoYaTesb BUIa

n3mepenuit (V — k-t ), 10 — BeIKIIIOYATENL HArpeBa, 11 — KoMIeHcanus, 12 — KaMepsl JaT4rKa,
13 — pyuka Hacoca, 14,15 — c1MBHBIE KPaHBI.

11.5 Obpabomka naér00eHuil 3a coneHOCmbIo, NPo8edeHHbIX conemepom I'M-65

OO0paboTka pe3yabTaTOB U3MEPEHUN 3aKII0YACTCS B OMPENCICHUH COJIGHOCTH U3MEPSEMOM TTPOOBI
[0 €€ OTHOCUTENBHOM 3JIEKTPONPOBOJHOCTH € IMOMOIIBI «MEXIyHApOIHBIX OKEaHOJIOTUYECKUX
TAOIALDY.

a) 1Mo TalaHIaM OMpPENEeNsIOT MOMPaBKY 3JIEKTPOIPOBOHOCTUA HAa TEMIEPATYPY AJIsl KaXKIOU MPOOBI
C YYETOM CaMOIIPOrpPeEBA;

0) BBIUUCISAIOT CYMMapHYIO OTHOCHTEIBHYIO JJIEKTPONPOBOJHOCTh U KaXJO0H MpOOHI
areOpanvdeckuM CIIO)KCHHEM pe3ylibTaTa W3MEpPEHHUs dJICKTPOMPOBOJAHOCTH TPOOBI C  y4ETOM
CaMONpOrpeBa v MOMPABKU HA TEMIIEPATYpY;

B) M0 Ta0JHIIAM OMPENESIOT COJEHOCTh KaXKIO0W MpoObI MO €€ CyMMapHOH OTHOCHTEIHHOMN
3IEKTPONPOBOAHOCTH.

11.6 Pacuem npakmuueckoii conenocmu ™

[IpakTuyeckas COJIGHOCTh  ONpeAesercss Kak (YHKUUS OTHOCHTENBHOM  3JIEKTPUUECKOM
npoBoaumocty mipH 15 °C (K15) mpoOd MOpCKOii BOJIBI O OTHOIICHUIO K ATaIoHHOMY pactBopy KCl:

3 5
§=0008-01692K% +253851K,, + 14,0941 7% - 7.0261K3 + 2708184 )

rae Kis — N (S, 15, 0)/ X (KCl, 15, 0); X (S, 15, 0) — yaesnpHas sJaeKTpHUECKast MPOBOAMMOCTE TpH 15°
C um armocepHOM MAaBICHMM MPOOBI, MPHUTOTOBICHHONW M3 HOPMAaJbHOM MOpPCKOH BOJBI METOAOM
pa30aBRRICHUS [0 Macce AUCTUILIMPOBaHHOM Boaoi win BeimapuBanuem; N (KC1, 15, 0) — ynenbHas
AJIEKTpHUECKasi MPOBOAUMOCTh cTangapTHoro pactBopa KCl nmpu 15°C u atmochepHoM naBiieHUH.
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CrnenoBatenpHO, JIOOBIE TPOOBI MOPCKOH BOJBI, MMEKOIIWE OJHY M Ty K€ OTHOCHTEIHHYIO
ANEKTPUYECKYIO MPOBOJIUMOCTh R, OYyIyT MMETh OJIMHAKOBYIO MPAKTUUYECKYIO COJEHOCTh. [l pacueTa
OTHOCHUTEIILHOM 3JICKTPUUYECKON MpoBOAUMOCTHA R mpu 1000 TemmepaType MpaKTUYeCcKash COJIEHOCTh
ONPEIEIAETCS COOTHOIIEHUEM:

1 3
S =0.060- U.IEQERT’g + 253851k + 14.0941R{5 -7 0261R: +
t—15

+ 27081R & +
1+ 00162t -15)

[0.0005 ~0.0056R.4 - 0.0066F., —

3 5
- D.DE?ﬁR{é + D.DﬁEﬁRi - D.Dl-illeT’{],
(11.2)

rae Rr=R (S, t, 0)/R <(35,1,0); -2 <t < 35 °C (MIITI-68); 2 < S < 42,
st pacueta conenoctH, o nanHbiM CT/l-cucteM, HEOOXOAMMO YUUTHIBATh BIUSHUE TABJICHUS Ha

3IEKTpUUEcKyto mpoBoguMocts Ry= N(S, t, p)/ X (S, t, 0). Bepaxenne mis Rp, mepexpoiaromee
JMAIa30H BO3MOKHBIX 3HAYCHUM, BCTPEUAIONIMXCS B OKEaHaX W MOPSIX, HAXOJAUTCS M3 COOTHOIICHHUS:

p[2.070-107 - 6370 10" p + 3985107 p?|

Bo =1 13426 1075, + 4464 107 +4215 107 - 3107 107% R, (113)
_MStp)  NELpNELO) R(E510) o
N(35150) N(S,1,0N(35.1,0) N(35150) P T T (11.4)

IJI€ I+ — 3aBUCHUMOCTb OTHOCUTEJIBHON 3JIEKTPUYECKOM IPOBOJUMOCTH PaCTBOPOB HOPMAJIbHOM BOJBI OT
TEMIIEPATYPHI ONPEAEIACTCS BBIPAKEHUEM:

rp = N(35,t,0)/8(35,15,0) = 6.766097" + 107 +2.00564 - 107t +
+1104259-107% - 69698107 ¢ + 10031+ 107¢%, (115)

R — oTHocuTenpHas 3MEKTpHUYECcKasi MPOBOAUMOCTh BOJbI, OKpYXaromieil mpeobpasosarens CT/I-
CUCTEMBI, C COJICHOCTBIO S, TEMIIEPAaTypoH t IpH NaBiIeHUHU P M0 OTHOIIEHWIO K CTAaHAAPTHOMY PAaCTBOPY

KCI npu 15°C mm 5KBHBaJIEHTHOMY €My PacTBOpPY HOpMallbHOM Mopckoit Boasl; X (35, 15, 0) = X (KCl,
15,0) = 42,902 MCm/CM. Tlo u3MepsieMbIM 3HAYCHHUSIM OTHOCHTEIBHOMN 3JICKTPUYECKON MPOBOIUMOCTH
R, naBnenuto P u Temneparype t B CT/I-cucremax paccuutsiBarorcs 3HaueHus Ry (11.3), r; (11.5), 3atem
u3 (11.4) — Ry. 3nas Ry, paccunThiBaeTcs 3HaUCHHE MTPAKTHYCCKON CoieHoCTH 110 dhopmyite (11.2).

*3opu A.A., Kopenes B./I., Xnamos M.I". MeTozpl, cpeacTBa, CUCTEMBI M3MEPEHHS M KOHTPOJIS TApaMEeTPOB BOAHBIX CPEJ. —
Jonenk: PUA JouI' TV, 2000.-388 c.

I'nasa 12. Ha0aoneHus 3a Te4eHUAMH

Mopckue TedeHHsT — HaubOoJee CIOXKHBIA 11 W3MEPEHHH W HauMeHee W3YYCHHBIN
FI/II[pOJIOFI/I‘-IGCKI/Iﬁ nJIeMeHT. | J1aBHBIMU MMpUINHaAMH TEYCHUH SBIIIOTCS BCTCPp M pPaCHpCACIICHUC
IJIOTHOCTA MOPCKOM BOJBI (Ha BCEX MOPSAX) M MPUIUBHI (HA MOPSX, CBOOOJHO COOOIIAOIIUXCS C
okeaHoMm). Cieryer OTMETUTh, UTO 00IIasi IUPKYJISALUSA BOJI KOHKPETHOTO OacceiiHa eCTh pe3yiabTaT ero
MHOTOJIETHUX TUAPOMETEOPOTIOTHUECKUX YCIOBHIA.
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12.1 Ocnoenvie nonamus u onpeoenenusn

MopckuM TedeHHEeM Ha3bIBAETCS MOCTYIMATEIbHOE ABMKEHNE MAacc MOPCKON Bozabl. OHO sBIsETCS
BEKTOPHOW BETMUMHON U XapaKTEPU3YyeTCs CKOPOCTHIO U HAMpaBJICHUEM JIMOO MPOEKLIUIMHI BEKTOpa Ha
B3aUMHO TIEPIICHIUKY/ISIPHBIC HATIPaBIICHHS.

PaznuuaroTcsi TedeHHss nepuoauYecKue M Hemepuoaumdeckue. K mepBBIM OTHOCATCS TEUYCHHMS,
0OYCIIOBJICHHBIE TIPHIMBOOOPA3yIOMIMMHU CHJIAMH. B 3aBUCHMOCTH OT BBI3BIBAIOIINX HX NPUYUH
HEMEepUOJNYECKUE TEUCHHsI pa3feNsiioTcss Ha JpeiioBble, TpajueHTHBIE, TIeoCTpOoPHUECKuE,
IUTOTHOCTHBIE, 0apOrpaleHTHbIE, BOJHOBEIE, CEHIIIEBBIC, CTOKOBBIC, IUPKYIISINOHHBIE.

Bempoguvimu (Opelighosbimu) Ha3bIBAIOTCA TEUECHUsS, OOYCIOBICHHBIC BICKYIIMM JCHCTBUEM BETpa,
HAKJIOHOM YPOBEHHOM MTOBEPXHOCTH M MIEpEpacTIpeieICHHEM MIIOTHOCTH BOBI, BEI3BAHHBIC BETPOM.

I'paouenmnvie  meyenuss ~ OOyCIOBIEHBI  TOPU3OHTAIBHOW  COCTABISIONIEH  IpaJueHTa
THIPOCTAaTUYECKOTO AABICHUS.

T'eocmpoguueckue meuenus CymecTBYIOT P PABHOBECHH TOPU30HTAIBHOTO TPAIUCHTA JaBICHUS
u cuiibl Kopuonuca.

IInomnocmHvle meuenus CBI3aHbI C TOPU3OHTAIBHBIM I'PAJIUEHTOM TIOTHOCTH BOIBI.

Bapozpaouenmmuvie meuenus 00yCIOBICHB HEPABHOMEPHOCTHIO aTMOC(EPHOTO JaBICHUS.

Bonnosoe meyenue BOZHUKAET BCIEICTBUE PA3OMKHYTOCTH OPOUT BOJIHOBOT'O JIBUKCHHUS.

Cetiuesvle meuenus IOSIBISIIOTCS B pe3yJIbTaTe CEUIEBBIX KOJIEOAHUN YPOBHSI.

Cmoxkogvle meuenus 00pa3yIoTCs MO BIMSHUEM CTOKA BIAJAIOIINX B MOPE PeK.

IIpubpesicnvle  YupKyIAYUOHHble MeYeHus SBIAIOTCS CIEACTBUEM B3aUMOACHCTBHSA IOTOKA
OTKPBITOTO MOpSI C pelbedoM JIHa U KOoHUTyparuei depera.

B mope penko HaOmoqaroTCs TEUCHHMS, BBI3BAaHHBIC JCHCTBHEM OJHOW M3 YKAa3aHHBIX HPUYMH.
OOBIYHO OTHOBPEMEHHO JICHCTBYET PsiJl CUJI, CO3/1aBasi TaK HAa3bIBaeMble CyMMapHbIE TEUEHUs, KOTOpPhIE
¥ U3MEPSIOT P HAOTIOICHUSX.

12.2 Ouenka 6vl6opKu HAONI0OOEHUII HAD MEUEHUAMU NO PEHCUMHO—KIUMAMUYECKUM
XapaxKmepucmukam (axkmopos, onpeodenarouux meueHus 0aHH020 pailona

Kaxnoe HaOIr01€HNE THIPOIOTHYECKOTIO 3JIEMEHTa MOYKHO pacCMaTpUBaTh KaK 4acTh OECKOHEUHO
OOJIBIIIOT0 MHOXKECTBA (CTATUCTHUYECKOM COBOKYNMHOCTH). Psn, cocrosimuii M3 KOHEYHOro dYHcia
Ha0MroIeHUH (BBIOOPKA), MOXKET TOJIBKO MPUOIMKEHHO XapaKTepHU30BaTh OOIIYI0 COBOKYITHOCTh, M ATa
XapaKTepucCTHKa OyJeT TeM TouHee, 4yeM OoJbiie o0beM BbIOOpKH. Hebonbiioe umciao HalironeHuit
MOJKET JaTh Ipy0o€ MNpeiCTaBIEHUE O XapaKTEPUCTUKE CIyd4allHOW BEIMYMHBI, @ MHOI/A — Jaxe
JIOBOJIBHO MCKAKEHHYIO KapTUHY €€ U3MEHYUBOCTH.

Bbi0opka, 10CTaTOYHO TOYHO BOCHPOM3BOJSAIIAS HPOMOPLMU M MPU3HAKH BCEH COBOKYIHOCTH,
Ha3bIBAETCS PENPE3CHTATUBHOM.

[TpomomKUTENPHOCT HAONIOACHUM HaJ TEYEHUSAMHM JUId  IOJYyYEHHMsS XapaKTEepUCTHK C
OTIpeNIeICHHOW O0O0ECIIEYeHHOCThI0 3aBUCUT OT M3MEHUMBOCTH TEUYCHHH, a OHa Ompeaessercs
U3MEHYMBOCTBIO (DAKTOPOB, KOTOpBIE OIPENENAIOT PEXKHUM TEUEHHUH (BETep, CTOK DPEK, TPaJueHThI
ypoBHS U T. A.). ClegoBaTeabHO, PacCCMOTPEB M3MEHUMBOCTH 3TUX (DAaKTOPOB, MOXKHO OIPENEIUTh
BO3MOJKHBIN IMaNa30H U3MEHEHUS BEIMYMH TCUCHU.

Ecnmu mo marepuanam HaOMIONEHUM yHaeTcs HaWTH TECHYIO KOPPESIHOHHYIO 3aBHCHUMOCTD
XApaKTEepUCTUK TEUEHHs] OT XapaKTEepUCTHK ONpeAessiomero (akropa, TO MOXHO OLIEHUTb
9KCTPEMAJIbHBIE XapaKTEPUCTUKN TEUEHNUH U UX NTOBTOPSAEMOCTD, UCIIOJIb3Ys 3aKOH paclpeesieHus Bcel
COBOKYITHOCTH (paKTOPOB.

JInsi OTKPBITBIX PalilOHOB MOps, yAaleHHbIX OT Oepera Oonee ueM Ha 20-30 kM, ¢ riryOMHamH,
oompmuMu 30-40 M, CKOPOCTh BETPOBOTO TEUCHHsI HA MOBEPXHOCTH MOPS MOXKET OBITh OILICHEHA C
OMOIIBI0 BeTpoBoro koddpduuuenta Kk mo ¢opmyne v = kw, rame W — ckopocts Berpa. Ecmu V
BBIpa)kaeTcst B ¢M/C, W — B M/C, To 00bruHO cumtaercs K = 1.0 — 1.5. Teoperndyeckn MpUMEHEHHE
BETPOBOro Ko3(duuumenTa ans pacuera BETPOBBIX TEUCHUH B OTKPHITOM MOpE CIIPABEUIMBO JIUILb JIJIS
IPOAOIKUTEIBHOIO, IIOCTOSSHHOI'O BO BPEMEHU M OJHOPOJIHOrO MO MPOCTPAHCTBY BETpa, MOITOMY B
peanbHBIX YCIOBHSX 3TOT MOJXOJA HMMeEeT NpHOMMKEHHBIH Xapaktep. B mpuOpexHbpIx pailoHax OH
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NPUMEHUM JUISL TIPUOJVDKEHHOW OLIGHKH TOJIBKO Jpei(OBBIX TEYeHHH Ha MOBEpXHOCTH Mops, a K
3aBUCUT OT TJyOMHBI MeECTa, paclpeneieHusl IUIOTHOCTH BOABI MO BEPTUKAIH, aTMochepHOH
cTpaTU(UKaLKU U TIOITOMY JOJDKEH ONPEACIAThCS B KaXKIOM Cllydae OTAeNbHO. B psae ciaydaeB myrem
YCPEIHEHUS yIaeTCs MOJYyYUTh KOPPEIALMOHHOE YPABHEHHE, CBA3BIBAIOIIEE CKOPOCTh TEUEHHUSI B TOUKE
C MapaMeTpaMu BeTpa WK rPaJHueHTaMH aTMOC(HEPHOTO JaBJICHUS.

JlJis OLIEHKH W pacyeTa OCPEIHEHHBIX TEUEHUH MOKHO BOCIIOJIB30BAThCSl JAaHHBIMU HAOIIOJCHUIA
Ha/l YpOBHEM MOpPsS Ha OEperoBbIX M OCTPOBHBIX MOCTax. ['pajMeHTHas COCTaBIAIONIasl TEYCHUH B
JAHHOM TOYKE MOPS MPOMOPLIMOHAIEHA JTUHAMUYECKOMY HAKJIOHY €r0 YPOBEHHOM ITOBEPXHOCTH.

Ecnu ouepranus OeperoB MO3BOJSIOT BBIYUCIUTH MO OEPEroBBIM YPOBEHHBIM HAOIOJCHHUSIM
OTHOCHTEJIbHBIE YKJIIOHBI YPOBHS, TO METOJOM JIMHEHHOW KOPPEISLIUN MOXKHO MOJYYUTh 3aBUCUMOCTD
MEXy COCTaBJISIOUIMMH OCPEIHEHHOI'O TEUYEHUS U OTHOCUTEIIHBIMHM YKJIOHAMH YPOBHS IO Pa3HBIM
HaIlpaBJICHUSM.

Wudopmanus 0 CTOKOBBIX TEUEHHUSX HA YCTHEBOM B3MOpBE OMPEIENAETCS CTaTHCTUYECKUMU
JAHHBIMH O CE30HHOW M MEXTOJJOBOM M3MEHUMBOCTH CTOKA PyKaBa WM PEKH.

B cBa3m ¢ Tem, uTOo HAOMIONCHMA HAJA TEUYCHUSAMH, KaK NpPaBUIIO, OSIMHU30JAUYECKHE U
KpaTKOBPEMEHHbIE, a HAOJIOJCHHUS Ha MOPCKUX THMAPOMETEOCTAHLIMSX HaJl BETPOM MU KOIeOaHUSIMU
YPOBHSI BEIYTCSI B T€YEHHE MHOIMX JIET (B HECKOJBKO CPOKOB, €KE€YaCHO), TO TOJbKO IPUMEHEHHE
TaKOM OLIEHKH MO3BOJISIET ONPEACIIUTHh CE30HHYIO U MEKI0I0BYIO H3MEHYMBOCTD PEXXMMA TEUECHUM.

12.3 Memoowt naonrooenuii 3a meyeHuAmMu

Jlnst momydeHust oOIeil MPOCTPaHCTBEHHOM KapTHUHBI TEYCHUH B HEOAHOPOIHOM IO TUIOTHOCTH
MOpE BO BCE HABUTAIMOHHBIE CE30HBI T'0Ja TMPOBOASATCS THAPOJIOTHYECKHUE CHEMKH AaKBATOPHUHU.
KonmnyecTBO CHEMOK M pacCTOSTHUE MEXIY CTaHIUSAMH OTMPEISsIeTCs pa3MepaMHu aKBaTOPHH,
BPEMEHEM, OTBEJCHHBIM Ha MPOBEACHUE HATYPHBIX 3KCHEPUMEHTOB, TEXHUUYECKHUMH BO3MOKHOCTSIMH
(dbnoTa, HaMMYKUEM TOJOO0HBIX CHEMOK B IMPOIIJIOM, BPEMEHHON M MPOCTPAHCTBEHHONW M3MEHUYHBOCTHIO
THIPOJIOTUYECKOTO PEXMMa Ha UcCienyeMoi akBaropur. OOBIYHO CHEMKHU MPOBOASTCS C HHTEPBAIOM
OT MecsIia JI0 Ce30Ha, C PACCTOSHUEM MEXTY CTAaHIIUSIMH OT HECKOJIBKUX MUJIb (B pailoHax ¢ OOJBIIUMHU
rpaJlieHTaMHl TEMIIEpaTypbl U COJICHOCTH) JI0 HECKOJIbKUX NeCATKOB MMJIb. CTaHIapTHBIE TOPU3OHTHI
Ha0MroeHuH, coraacHo HopMatuBy Pocruapomera, takoBwl (M): 0, 10, 20, 30, 50, 75, 100, 150, 200,
250, 300. [Ipu rmybune mopst 10 50 M cTaHIAPTHBRIMU TOpU30HTaMH sABIsiFOTCs (M): 0-2, 10, 15, 20, 25,
30, 40, 50. Ywucno craHIapTHRIX TOPU30HTOB HA OHOW CTAHIIMHU, KaK MPABWIIO, JTOJDKHO OBITh HE MEHEE
Tpex, npu riyoune 10 M — He MeHee ABYX, Ipu TIyOonHe 4M — ouH ropu3oHT. O0s3aTeNbHBI U3MEPEHUS
Ha TMPUIOHHOM TOpH30HTE (Ha paccTosHUM IM oT aHa). KOoHKpeTHOE pacroiokeHue, KOJIUYECTBO
CTAHLIMM U YUCJIO TOPU30HTOB HA KaXJOM M3 HHUX, a TAKKE JTUCKPETHOCTb U3MEPEHUU ONMPEAEISIOTCS
HCXOMSI M3 UMEIOIIMXCS TPEICTAaBICHU 00 W3MEHYMBOCTH TIOJIs TEUEHWW B JaHHOW akBartopuu. Ha
paHHUX CTaAusIX paboT U MPHU PEKOTHOCIIUPOBOYHBIX paboTaxX MOMYCKAETCs BHITIOTHEHUE U3MEPEHUI Ha
OJTHOW CTaHIIMM C y4E€TOM HEOOXOAMMOTO KOJHMYECTBA TOPU30HTOB. [[1s1 MOSydeHHs] CXeMbl TECUCHHM
NaHHBIE HAOMIOMEHWI 00pabaThIBalOTCS OAHMM M3  PAaCYCTHBIX METOJOB:  JUHAMHYECKHUM,
KBa3UTeOCTPO(PHUIESCKUM MU METOJIOM YETBIPEXMEPHOTO aHan3a. J[aHHBIE 0 TOBEPXHOCTHBIX TEUEHUIX
MOTYT OBITH MTOJIYY€HBI ITOCPEICTBOM MOIUTABKOBBIX U3MEPCHHIA.

HaGmronenus 3a TedyeHHSMH B 3aJaHHOM MeCTe OOECIEeUMBAIOTCS IMOCTAHOBKOW aBTOHOMHBIX
oyiikoBeix craniuii (ABC) ¢ camomnuciamu teuennii. KonmuuectBo ABC nomkHO OBITH TaKUM, 4TOOBI
MOJTYYUTh JIaHHBIE HAa BCEX TPEOYEeMBIX TOPHU30HTaX — rpy3omoabeMHOCTH oaHoi ABC HemocTaTouHO
JUTS. pa3MEIICHUs BCEX TPUOOPOB.

J11s1 TOBBIIIICHUS HAISKHOCTH U3MEPEHHS MOTYT JyOIUPOBATHCS CAMOIUCIIAMHU, PACTIOJIOKEHHBIMHU
Ha OJMHAKOBBIX Tropu3oHTax, Ha coceaHux ABC. Paccrosnue mexnay asymsi cocegHumu ABC He
JOJDKHO OBITh MEHBINIE CYMMBI JJIMH BBITPABICHHBIX TPOCOB, YTOOBI MCKIIOUYHUTH BO3MOXKHOCTH WX
MepeXJIeCTHIBAHUS.

Ha6monenus wa ABC 10/DKHBI TNPOBOAWTHCS BO BCe (HABUTAIIMOHHBIC) CE30HBI TOJA,
MPOJOIDKUTEILHOCTh HENPEPBIBHBIX HAOMOAeHH — 0K0J10 30 CYTOK.

Cnexktp KojeOaHWil HENepHUOJUYECKHX TEUEHWH WMEeT NMKH Ha dYacTOTax, CBS3aHHBIX C
U3MECHECHUSMA B METEOPOJIOTMUYECKON 0OCTAaHOBKE, MPOXOKICHHEM BUXPEBBIX OOpa30BaHHA B MOPE,
CEHUIIICBBIMH, HHEPIIMOHHBIMU ¥ BHYTPUBOJHOBBIMHU KOJICOAHUSIMHU.
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IIpu BBIOOpPE MAMCKPETHOCTH HAOMIONEHUA HY)KHO YUYUTBIBaTh TaKXKE EMKOCTh MAarHUTHOTO
HAKOMUTEJIS U CBSI3aHHBIE C 3TUM TPYAHOCTH €r0 3aMEHbI, TOYHOCTh pacuera CHEeKTpa, HEOOXOAUMYIO
JUIsL TIPEATIONIaraeéMoro aHallu3a JaHHBIX W3MEPEHUH M BO3MOXKHBINA CIIEKTP COOCTBEHHBIX KOJIeOaHUI
ABC. OnbIT TOKa3bIBa€T, YTO MPU JIMTEIHHBIX HAOMIOACHHUSAX (Mecsll Wik 0OoJjiee) ONTUMAaIbHOMN
ABISIETCA JUCKPETHOCTH 30 MUH, Ipu Oosiee KOPOTKHUX — 15 MuH.

Yucno TOPU3OHTOB JOHKHO CTPOrO  COOTBETCTBOBAaTh YKAa3aHHOMY BBILIIE HOPMATHUBY.
OO0s3aTenbHBIM SIBIISIETCS, KAK OTMEYAJIOCh, IPOBEACHNE U3MEPEHUI Ha MPUJOHHOM FOPH30HTE — | M OT
THA.

Metoanl HA0I0AeHHAH

a) HaBUTAIIMOHHBIN

0) MOTJIaBKOBBIN

B) BEPTYIIECUHBIN

T') T€0CIEKTPOMAarHUTHBIHN

1) TEPMOTMIPOMETPUYECKHM

€) aKyCTHYECKUH

’K) ONITUYECKUIN

3) TUAPOIUHAMUYCCKUN

1) METOK

K) aspodoTocheMKa

OOblyHO y mOTOKa HaOmIofaeTcs TypOYJICHTHBIM PEXHM TEYCHUS BOJBI, KOTOPBIA BBI3BIBACT
MyJIbCAllMM CKOPOCTEN Kak IO 3HAYEHHUIO, TaK W MO HampaiieHuto. [[03ToMy pa3nnyaioT MTHOBEHHYIO U
CPEIIHIOI0 CKOPOCTh MOTOKA.

MrHOBEHHOH CKOPOCTHIO HAa3bIBAETCSI CKOPOCTH B IAHHOM TOYKE MOTOKA B JaHHBIA MUT. MTHOBEHHAas!
CKOPOCTb MEHSIETCSI BO BPEMEHU 10 3HAYEHUIO U 110 HAIIPABJICHHUIO.

CpenHeil CKOpOCTBbIO TEUEHHS HA3bIBA€TCS CKOPOCTh B TOYKE IOTOKA, KOTOpas OCpEIHEHa 3a
JIOCTAaTOYHO MPOAOKUTENbHBINA MTepro1 BpeMeHU. OHa omnpeiesieTcs: BhIpaKeHUEM:

U = Judt, tne T — mepros ocpeHeHHUs.

[Ipy wm3MepeHHH CKOpOCTEHl TE4YeHUH OdYeHb BaXXHO, YTOOBI MPOJODKUTENBHOCTh OTAEIBHOTO
M3MepeHus: ObUTa HE MEHBIE MepuoAa OCpeIHEHHs. B MpoTHUBHOM ciydae CpeaHsss CKOpPOCTh Oyner
onpeJiereHa HEBEPHO.

HccnenoBanue rupoaMHaAMHAYECKUX MPOIECCOB B MUPOBOM OKE€aHE OCHOBBIBACTCS Ha MPSAMBIX U
KOCBEHHBIX METOJaX HW3MEPEHHsS] CKOPOCTH IMOTOKa. BEIOOp TOr0 WM Ipyroro MeToja H3MEPECHHS
MapaMeTPOB TEUEHHUS U XAPAKTEPUCTHK HU3MEPUTENIHHOMN amnmapaTypbl B MEPBYIO OYEPEOb ONPECACTCS
[[ETbI0 UCCIICIOBaHMsI. B 3aBUCHMOCTH OT 3TOTO HCIIOJIb3YIOTCS U3MEPEHUs B PUKCUPOBAHHON TOUYKE WITH
Pa3HECEHHBIE 110 TPOCTPAHCTBY, BHIOMPACTCS KOTMYECTBEHHBIM M KAYECTBEHHBIN COCTaB aImapaTyphl.

JaguM KpaTKoe U3J10°)KEHUE METOJI0OB U3MEPEHHS TEYECHUN.

a) HaBuranumonHslii MeTox

JlnurenbHOe BpeMsl ObLI €TUHCTBEHBIM METOJOM HaOIoIeHul 3a TedeHussMU. OCHOBHbBIE CBEJICHUS
0 TIOBEPXHOCTHBIX TEYCHUSIX MUPOBOTO OKeaHa MOJYYCHBI ITyTeM MacCOBON 00pabOTKHM HABUTALMOHHBIX
naHHbIX. CyIHOCTh HAaBUTAIMOHHOTO METOJAa 3aKJII0YaeTcsi B TOM, YTO B OJHO M TO K€ BpeMsd
OTIPECTSAIOTCA CUYMCITUMOE U O0CEepBOBAHOE MECTOIMONOXKeHHe cynHa. CYucIuMoe MeCTO CyjHa
HAXOJUTCS MyTEM MPOKJIAJAKU Ha KapTe ACUCTBUTEIHHOIO Kypca CyJHa M MPONIEHHOIO PacCTOSHUS IO
nary. OOcepBOBaHOE MECTO OMpeeNseTcs IO JaHHBIM HaOmoaeHuid 3a CONHIIEM WU 3BE3JaMH C
MOMOUIbI0 ACTPOHOMHUYECKOTO CEKCTaHa WJIM C IOMOIIBI0 paauosiokatopa. HampaBnenue cHoca
(TedyeHus) OIpeAenseTcsl HalpaBJICHUEM BEKTOPa, KOTOPBIM COEIMHSIET CUHMCIUMOE MECTO ¢
00CEepBOBAHHBIM, @ CKOPOCTb - IIyTE€M JEJCHHsI PACCTOSHUS MEXIy HUMHU Ha MPOMEXYTOK BPEMEHHU
MEXIy 00CepBalUsIMH.

0) [TomnaBKOBBIM METO/

[To3BoJISIET OMPECIIUTh CKOPOCTh M HANPABJICHUE TCYCHHUN IO MEPEMEIICHHUIO MPEAMETOB BMECTE C
MOTOKOM. J[7Isi M3MepeHusl XapaKTepUCTUK TEUCHHH HCIOJB3YIOTCS PAa3HOTO pojia MOIUIABKH, KOTOPHIE
MOTYT TIEpeMeIaThCsl KaK Ha IMOBEPXHOCTH IMOTOKA, TaK M Ha HYKHOH riryomHe. CKOPOCTh TEUYCHHS
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MPUHUMAIOT PAaBHOW CKOPOCTH IMOIUIABKA, KOTOPAsi OMPEIENsIeTCs TI0 BPEMEHU MPOXO0XKICHUS MMOTUIABKOM
OTIPENIEIEHHOTO paccTosiHUsA. TakuMm o0pa3oM, B 3TOM cilydae Jejaercs MOMYyIICHHe, YTO CKOPOCTh
NepCMCIICHUA TIOIIJIaBKa pPaBHACTCA CKOPOCTH JABUXKCHHUA BOJBI. Takoe AONYIICHUEC 3HAYUTCIIBHO
VIIPOIIAET ONpPEACIICHHE CKOPOCTH, XOTs, CTPOTO TOBOPS, TEJI0, KOTOPOE TUIBIBET 110 TEUYCHUIO, ABUTACTCS
ObICTpee OKPYXKAIOIIMX €ro YacTHUI] BOJABL. DTO OOBACHSICTCA HAJMYMEM HEYPABHOBEIIEHHOW MPOEKLIUU
Beca TeJa Ha OCh JIBU)KCHUSI.

I/ICCJIC,Z[OBaHI/Ie TeUCHUU C IIOMOIIIBIO IIOIIJTAaBKOB OCYHICCTBJIACTCA ABYMA CHOCOGaMI/II
HETIOCPEJCTBEHHBIM HAOIOJCHUEM 3a TIepEeMEIICHHEeM TOIJIaBKa (BH3YaIbHOE, PaaUO0JIOKATOPOM,
ruapoOHOM) U MaccoBoe pa3OpachlBaHWE MAPKUPOBAHHBIX IMOMIIABKOB, KOTOPBIE MOAOUPAIOTCS CO
BpeMeHeM (OyThIJIOUHAs 1OYTa).

I[Ipu mepBoM cmocoOe MCHONIB3YIOTCS MOBEPXHOCTHBIC TIOIJIABKM, IMOTUIABKH HEUTpaIbHON
TUTABYYECTH, MOTUIABKHU C TIOJBOJHBIMH TTApyCaMH, CIYYallHO IJIABAFOIINE TPEAMETHI U T.JI. DTH CPEICTBA
o0yazaoT cBOWCTBAMH (MJIM CHAOXKAIOTCS CHENMAIbHBIMH YCTPOMCTBAMHU) aKTUBHOTO WJIM MACCHBHOTO
JEWCTBUS, KOTOPBIE MO3BOJISIOT CICIUTh 32 HUMHU C MTOMOIIBI0 OEpEeroBhIX, CYAOBBIX, CAMOJICTHBIX HIIH
CIIYTHUKOBBIX JIOKAITUOHHBIX U PAAUOIICIICHTaTOPHBIX CUCTCM.

B) Beprymeunslii MeTon

SIBnsiercs Hanboliee pacIpOCTPAHEHHBIM B JAaHHOE BpeMs JUIsl MCCIEAOBAHUS IOJSI CKOPOCTH B
okeaHe. He3aBUCHMO OT KOHKPETHOTO KOHCTPYKTMBHOI'O MCIIOJIHEHMSI OTIEIbHBIX TUIIOB M3MEPUTENIEH
TEYEHHH X MOXKHO pa3fefuTh Ha JBe Tpymibl. B mpocreiiieM ciydae 111 U3MEPEHUS TOPU30HTAIILHOTO
BEKTOpa CKOPOCTH TEUCHHs JIOCTaTOYHO MMETh B NpHOOpe JABa M3MEPHUTEIbHBIX KaHalda - U3MEpEHUs
MOJyJII BEKTOpa CKOPOCTH U yIja MEXAY IUIOCKOCThIO MEPUAMAHA M HAIllPaBIEHUEM BEKTOpPa CKOPOCTH
TedeHMsl. TpaJullMOHHO HYJIEBBIM YIJIOM CUMTAETCsl HAIPaBJIEHHE BEKTOpa CKOPOCTH Ha ceBep, 90° - Ha
BOCTOK, 180° - Ha ror u 270° - Ha 3aman. JlJisi u3MepeHusi BEIMYMHBI MOAYJIA BEKTOpa CKOPOCTH Yalle
BCETO MCIIOJIB3YIOTCS MEXaHWYEeCKHE AATYMKU CKOPOCTH (MMIIEJUIEPHI, KphLIaTku, poTopsl CaBoHHMyca,
BUHTBHI ApXHMe/a), yriioBasi CKOpOCTb BpaIlleHUs! KOTOPBIX 3aBUCUT OT CKOPOCTH MOTOKa 00TEKaroIe ux
BOABI U IIApaMETpPOB caMoro ycrpoiicrBa. HampaBieHue moToka BOABI U3MEPSETCS MO MarHUTHOMY
KOMIIaCy perucTpanuei yria MeXIy HampaBlIeHHEM Ha CeBep U NPOAOJIbHONW OChbio mpubopa (eciu
npubOp OPUEHTUPYETCS O MOTOKY C MOMOIIBIO PYJIEBBIX IJIACTHUH) WM MPOAOIBHON OChIO (IIIOTapKu y
HEOPUEHTUPOBAHHBIX MPUOOPOB.

IIpu BTOpPOM crocobe M3MEpEeHUs] MCIONb3YIOTCA JaHHBIE O JBYX B3aWMHOIEPIICHAMKYISAPHBIX
coctaBistronux BeKTopoB ckopoctu Ul nU2, koTopbie U3MEPSIOTCS B MOABUKHON MPUOOPHON cHCTEME
KOOP/IMHAT, a TaKXKe O pa3Mepe yria OpUeHTAUU NPHOOPHON CHCTEMBI OTHOCUTENBHO Teorpaduyeckux
oceit. CocTaBisIoINe BEKTOpa CKOPOCTU U3MEPSIOTCS KOMIIOHEHTHBIMH JTaTYMKaAMHU CKOPOCTH T€UECHHSI, B
KAauecTBE KOTOPBIX HCIOJIB3YIOTCS MMIIEIUIEPBl, aKyCTHUUYECKHE, 3JIEKTPOMArHUTHBIE, ONTHYECKUE H
npyrue ycrpoictBa. B kadecTBe m3MepuTens yriia OpHEHTALMU MpUOOpa HCIONB3YIOTCS MarHUTHBIE
KOMIIAChl, Ha4yajJbHasi TOYKAa OTCUETa KOTOPBIX COBNAJAET C OAHOM U3 MPOJOJBHBIX OCEH H3MEPUTEIS
TEYEHUH.

OCHOBHBIMHU pabOYMMHU XapPAKTEPUCTUKAMU BEPTYIICK SBISIOTCS:

* HayasibHas cKopocTh UO - HauMeHbIIass CKOPOCTh MOTOKA, MPU KOTOPOH HAYMHAET HEPAaBHOMEPHO
BpalllaThCs €€ pOTOp;

* HIDKHAS TpaHMIa TPUTOJHOCTH BEPTYIIEK BBIINIE KOTOPOH PEKOMEHIYETCS HCIOJIb30BAHUS
Bepryuiek. [Ipu ckopoctsax ot Up no U, nokasanue BEpTyIIEK HEYCTONUMBBI, N3-3a YErO MOIPELUIHOCTH B
ATUX I'PaHUIAX MOTYT OBITh 3HaUUTENbHBIMU (>10%);

* BEpXHAA TpaHHUIA MPUTOTHOCTH BepTymiek Uy, BbIle KoTopoi 3aBucuMmocTh du/dt = const
HEJIUHEHHAS;

* HHEPLUMOHHOCTh BEPTYILIEK — CIIOCOOHOCTh POTOpPA BEPTYLIKH MEHSATH CBOIO CKOPOCTh OOpaIeHHUs
COOTBETCTBEHHO U3MEHEHHIO CKOPOCTH MOTOKA. JTa CIOCOOHOCTH 00YCIIaBIMBAETCS MOMEHTOM WHEPIINH
poropa (I). Uem Gonbmie I, TeM MeqieHHee MPHUCIOCAOIUBACTCS POTOP K M3MEHEHHUIO ckopocTH. Ilpu
601b1I0M | HE3HaUNTENbHOE U3MEHEHUE CKOPOCTH MOTOKA MOXKET OBITH BOOOIIE HEAOCTATOYHBIM, YTOOBI
U3MEHUTH CKOPOCTh BPALLEHUS POTOpA.

r) 'eonnieKTpoMarHuTHLIA METON
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IIpumeHseTcs s U3MEPEHHsT CKOPOCTH W HAIPAaBIICHHUs TEYCHHMS HAa XOJYy CyJHAa M OCHOBAaH Ha
SIBIICHAH 3JICKTPOMAarHUTHOW WMHAYKIWHU. [lo 3akoHy ®Dapajnes M3BECTHO, YTO B OTpPE3Ke IPOBOIHUKA,
KOTOpBI TepeceKaeT MarHUTHBIC CHJIOBBICE JUHHUHM, BO3HHKAaeT »JiekTpoaBmkymas cuna (E),
MPOTOPIMOHATBHAS CKOPOCTH nepemMenieHus npooauuka (U), HanpsokeHHOCTH MarHuTHoro nonst (H) u
e npoBoaHuKa (L). [IppumMeHuTeNnsHO K U3MEPEHNIO CKOPOCTH IIOTOKA, TAKUM IIPOBOIHUKOM SIBIISIETCS
MOpCKasi BOJla, KOTOpasi JIBUTACTCs B MATHUTHOM T0JIe 3€MITH, ¥ OHOBPEMEHHO - YYaCTOK KaOessi MeKIY
JBYMS HETIOJIIPU3YIOLIMMHUCS JIEKTPOAAMHU, KOTOPBIE OYKCUPYIOTCS IO MMOBEPXHOCTH BOJIBI.

Torna: E = ULH,107
Orkyna U = E/LH,10°

HaHpH)KeHHOCTB MAarHuTHOI'O IIOJISI 3€MIIM MOXKET GBITB CHATA CO CIICHUAJIbHBIX KapT MAarHuTHOI'O
TOJISt JJ1s1 TF000H TOYKH B MHPOBOM OKEaHE MM C HABUTAI[HOHHBIX KapT.

FOBOp}I O MPUTOJHOCTHU U TOYHOCTHU TCOSJICKTPOMArHUTHOTO MCTOAA, CICAYCT OC060 MNOAYCPKHYTD,
YTO MOTPEITHOCTH METO/1a CUIILHO Bo3pacTaroT BOIM3u Oeperos (<30 mwib ) 1 Ha riryomHax meHsbIe 100-
200 meTpoB.

1) TepMOruIpoMeTpuuecKuii METOT

Hcnonw3yercst 00bIYHO 711 UCCEAOBAHUI MyJIbCAIMI CKOPOCTH MTOTOKA. MeX 1y TEJIOM, BBEICHHBIM
B IOTOK, W BOJHON CpEIOi YCTaHABIMBAETCS TEIUIOOOMEH, MHTEHCHBHOCTH KOTOPOTO 3aBUCHT OT
CKOpOCTH Te4deHHs. B kadecTBe pabouero sjeMeHTa B TEPMOTHAPOMETPAX HMCHOJB3YIOT IIATHHOBYIO
MIPOBOJIOKY WJIM IMOJYIPOBOJHUKOBBIE TEPMOPEZUCTOPHI C MPSIMBIM HIJIM KOCBEHHBIM MojorpeBoM. Eciu
B34Th TaKOW MPOBOJIOYHBIA WM TMOJYNPOBOJHUKOBBIM TEPMOPE3UCTOP, HATPETh €ro, Hampumep,
MPOIMYCKaHUEM D3JIEKTPUYECKOr0 TOKa, J0 OIMPEACNICHHOW TeMIlepaTrypbl, OONbIIeH 4YeM TeMIieparypa
OKPY’KaIOIIEero Cpebl, TO MpU OOTEKaHUHU IMMOTOKOM KHUJIKOCTH COMPOTUBJICHUE JaTIYMKA OYJIET MEHIThHCS
B 3aBHCHMOCTH OT CKOPOCTH OOTEKaHWS M OKpYKarolield TemmepaTypbl. Uem Ooibiiie OyneT CKOpOCTh
oOTekaHus, TeM OOJbIIEe KOJIMYECTBO TeIia OyAeT OTIaBaTh TEPMOPE3UCTOP. 3aBUCHMOCTH K€ OT
TeMIeparypbl OyneT oOpaTHasi - 4eM BBIIIE TEeMIEparypa cpeibl, TeM MEHbIIE KOJIWYECTBO Teruia
oTaaeTcs. B mpakTHueckux pacyerax moTepro TEIia HAXOIAT U3 YPaBHEHUS TEMJIOBOTO PABHOBECHUS:

I’R = Sa (0-1)

riae [- Tok yepes pabounii 37IEMEHT C CONTPOTUBIICHUEM R;

S - oAb MOBEPXHOCTH OXJIAXKAAEMOT0 TeNa;

0o - KOO PHUIIUEHT TEMI00TAa4H, KOTOPBINA SABISIETCS] PYHKIIUEH CKOPOCTH MOTOKA,
0 u t - reMnepaTypapaboyero 3JeMeHTa 1 BOJIbI COOTBETCTBEHHO.

J1J1s TPOBOIOYHBIX TATYHKOB!

b u m - sMnupuyeckre K03(hHUIUEHTHI, KOTOPBIC 3aBHCAT OT YMCia PeliHOMbACa U TE€OMETPUIECKUX
pa3MepoB JaTuMKa,

C - K0O3(PPUIIMEHT TETJIOMPOBOHOCTH BOJIHI,

d - amamerp nmpoBoxa;

V - KOO PHUITUEHT MOJICKYISIPHON BA3KOCTH;

U - ckopocTh MOTOKA.

Hcxons u3 3tux (opmys, CKOPOCTh MOTOKA OINPEIEINSIOT M0 U3MEPEHHUI0 TOKAa MPU MOCTOSHHOM
TeMIeparype paboyero 3JeMeHTa WM HCHOJb3ys 3aBHCHUMOCTh TEMIIEpaTyphl paboyero 3jeMeHTa OT
CKOPOCTH IIpU MOCTOSIHHOM HaNpsyKEHUU MUTAIOIIEr0JIEMEHTA.

OCHOBHBIM ~ HEJOCTAaTKOM  TEPMOTHAPOMETPOB  SIBISIETCS  3HAUYMTENbHAs  HEJIMHEHHOCTb
rpalyupOBOYHOM XapakTepucTuku. Kpome Toro, mpu sKcIulyaTallid B MOPCKUX YCIIOBUSIX KOPpO3HUs,
oOpacTaHue, MoJspyU3alys U T.J. CHUKAIOT HAJEKHOCTh TEPMOTHAPOMETPOB U OIFPaHUYMBAIOT BpeMs UX
WCIIO0JIb30BaHUSI MHOT/A 10 HECKOJIBKUX YaCOB.
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€) AKYCTUYECKHE METO/IBI.

B naHHOe Bpems MCIOJIB3YIOTCSI 4allle BCEro METO/bl, OCHOBAaHHbIE MM HAa CPABHEHUHU YACTOT
aKyCTHYECKUX BOJIH BAOJb U NMPOTUB MOTOKA, I HAa CPAaBHEHUU BPEMEHH MPOXOXKICHHS aKyCTUYECKHX
UMIIYJIbCOB, HAIpPAaBICHHBIX OAHOBPEMEHHO 10 BOAHOMY IOTOKY M NPOTUB HEro. MeToj] CpaBHEHUs
yacToT OCHOBaH Ha 3¢¢ekre Jlommiepa, CYyMHOCTh KOTOPOTO 3aKJIIOYaeTcs B TOM, YTO €CIH B
IBIDKYILEHCS Ccpelie paclpoCTPaHSIOTCS KojeOaHHWs ONpeNeNeHHOW 4YacToThl fi; TO HENMOABMXKHBIN
Habmroaarensb 3apuKCUpyeT KoiebaHue yacToThl fr, KoTopas oriauyaercs oT fi Tem Gosbie, yeM Ooblie
Oyzmer ckopocTh JBHUXKEHHs cpelbl. CaBUT 4acTOThl (A®), CBA3aHHBIM CO CKOPOCTBIO TE€YEHUS TaKUM
obpa3zom:

Aw =26 Uy wo/c, Tae

C - CKOPOCTb 3BYyKa B BOJIE;

Up - paauanbHas COCTaBISIONIast CKOPOCTH MOTOKA,;

0 - KOO PHUIMEHT, KOTOPHII 3aBUCUT OT HANPaBJICHUS MEPEIAIOIIEro U IPHEMHOTO YCTPOHCTBA.

OnHako JONIUICPOBCKHE HM3MEPHUTENM HMMEIOT ciIadylo HSHEpPreTHYecKylo OOECHEeueHHOCTh H3-3a
3HAYUTENBHOTO Ko3(duimenTta paccesHUs 3ByKa B MOPCKOM Boje. B cBsi3u ¢ »TUM mnosBisercs
HEOOXOJMMOCTh TPHHUMATH CICIHANTbHBIE MEphl [UIi O0ECHEeYeHHs IOMEXOYCTOWYMBOW PabOTHI
npubopa, KOTOpbIE MPUBOAAT K 3HAYUTEIHHOMY YCIOKHEHUIO IPpUOOpa.

OT 3THX HEJOCTATKOB HM30aBIEHBI AKyCTHYECKHE CHCTEMBI, KOTOPBIE JEHCTBYIOT MO IMPHHIHITY
M3MEPEHUsl Pa3HOCTH BPEMEHH MPOXOKICHUS CUTHAJIOB BJOJb U MPOTHUB MOTOKA. 3aBUCHMOCTb MEXKIY
Pa3HOCTBIO BPEMEHH MPOXO’KACHHS CHUTHAJTA BIOJb U MPOTHB MOTOKA OT CKOPOCTH ITOTOKA OIHCHIBACTCS
BBIPRKEHUEM

AT =2Ud/c?
rae d - u3amepurensHas 6a3a npudopa.

K) ONTUYECKHUE METOIbI

OnTruyeckre METOJIbI U3MEPEHHsI CKOPOCTH TEUCHHUSI TIOIPA3ICTISIOTCS Ha JOTUICPOBCKHUM U (Da30BBIA.
JlonmiepoBCKHEe ONTHUYECKUE M3MEPUTENH, B MPUHIMIE, MOTYT HMETh JOCTaTOYHO BBICOKYIO
pa3pemarony0  CrocOOHOCTh W YYBCTBUTEIBHOCTh, HO OTHOCHUTEJBHBIC IIOTPEIIHOCTH W pPa3HbIC
"mapazutHble" 3((EKThl OCTAIOTCA TAaKUMH K€, KaK M B aKyCTHYECKUX u3Meputensx. Kpome Ttoro,
BO3HHUKAIOT OOJIBIIME TPYAHOCTH PETHCTPAIMM W aHajJu3a MCXOJHOTO CUTHAJIa BCIEACTBUE OOJBIION
CKOPOCTHU CBETa.

@Da30BbIil ONTUYECKUH METOJI HM3MEPEHHUSI CKOPOCTH TEYEHUU OCHOBAaH HA MPUHIUIE CABUTa
uHTepPEepEeHIIMOHHON KapTUHEL. Pa3HOCTh X072 B JUTMHAX BOJMH AA ompenensieTcs Kak:

AL =2LUX, n/AC,

rae L - nouHa ontrdeckoii 0asbl;

CL, - CKOpPOCTb CBETa;

N - k03 PUIHEHT TPETOMIICHUS CBETA;
X = 1/ n2.

OcoOOeHHOCThIO ONTHYECKUX H3MEpHUTENell sBisieTcs OOJbllas YyBCTBUTEIBHOCTh K HM3MEHEHUSIM
Kod(uUIIMeHTa MPETOMIICHHSI CBETA, a, CIEI0BATENBHO, U MJIOTHOCTH MOPCKOW BOJIBI.

3) 'mapoamHaMuyeckuiit MeTos
OcHOBaH Ha U3MEPECHHUH JABJICHHS, OKa3bIBAEMOTO MOTOKOM Ha HaXOsIIeecs B HEM Telo. Mexmy
CKOPOCTBIO TEUCHHS U JIABJIICHUEM CYIIECTBYET 3aBUCUMOCTbD:

R = Cp pU?ST /2,

295



rae R — maBieHue mMoToka Ha TeJio;

Cin- k03 uIueHT, KOTOPHI 3aBUCHUT OT (OPMBI Tesa U uucia PeitHonbaca;

ST- momaak MPOEKIMK Tela Ha TUIOCKOCTb, MEPICHINKYISIPHYIO HAPABICHUIO TCUCHUS;

p - TINIOTHOCTH BOJIBI.

Takum oOpa3om, U3MEPUB JaBIEHUE TTOTOKA Ha TEJI0, MOKHO OMPEIIETUTh U CKOPOCTh TCUCHUSI.

1) MeTtox METOK OCHOBaH Ha M3MEPEHHWU BPEMEHHM NEPEeHOCa MCKYCCTBEHHOM METKH (TEIIOBOiA,
ONTUYECKOM, paguoakTUBHOW u Jp.). Tak, Hampumep, BOAOPOAHBIE Iy3bIpH, IOJIydaeMble IpHU
JJIEKTPOJIN3E KUIAKOCTH HA TOHKOM IIPOBOJE, BHECEHHOM B HCCIEAYEMYIO XKHUAKOCTb, I103BOJISIOT
HaXOJUTh TPACKTOPHUIO U CKOPOCTh YaCTHI] B IIOTOKE.

K) MeTton a3podoToCheMKH

JlaeT BO3MOXKHOCTH TOJY4aTh NPAKTHUYECKH CHHXPOHHYIO KApTUHY pACHpENeNCHUs TEUeHUN Ha
0OJBIIMX AaKBAaTOPUSAX 3a KOPOTKUN mepuona BpemeHu. Haubosiee MOIHYIO KapTHHY TEUEHUH M UX
W3MEHEHUH BO BPEMEHH U B IMPOCTPAHCTBE MOXKHO TOJIYYUTh MPH HCIOIH30BAHUH a’POMETOIOB B
KOMIUIEKCE C OEperoBbIMH WM CYIOBBIMH HU3MepeHHsMH. [Ipu H3ydeHMM Te4YeHHUH C CaMoJIeTOB
MPUMEHSIOT JIBa METOJa: METOJ MAapIIipyTHOTO a’dpo(OTOCHEMKH MapKUPOBAHHOW MOTIAaBKAMH
MTOBEPXHOCTU MOPS U PaIUOTe0/1e3UYECKUNMETO/I.

MeTton MapuipyTHOH a3po(OTOCHEMKH HYXIAETCsl B MPUBS3KE TOIJIABKOB K HEKOTOPOMY OOBEKTY.
Takumu oOBEKTaMH MOTYT OBITH O€peroBble OPUEHTHUPHI, Cyla WM Oyd Ha SKOpE, a TaKKe OJUH W3
MOTNIAaBKOB  (Y3J7I0BO#), KOOPAMHATHI KOTOPOTO TOYHO (DUKCHUPYIOTCS B MPOCTPAHCTBK C ITOMOIIBIO
nmokaropa. CyIIHOCTP METOJa CBOIUTCS K JIBYKpaTHOM (WJIM MHOTOKpPAaTHOW) a3podoTOChEMKE
MOJIOXKEHHUS MTOTINIABKOB HA TTOBEPXHOCTH MOPS M ONIPEICIICHUH WX KOOPIUHAT.

AspodoTochemMKa BedeTcsl CHEelHalbHBIMHU (oToanmapaTaMd Ha H30XPOMATHUYECKYIO IUJICHKY C
3eJIEHBIM CBETOPIIBTPOM, TOTOMY YTO KPACHTEIb MOIIABKOB JIACT B BOJIC SIPKHUI U3YMPYIHBIN HIUTEH(.

Ha Gonpiiom ypanennn ot O6epera MCIONb3YIOT PaIMOre0Ie3nIecKuii MeTol. B oTinuyme ot MeTona
MapuIpyTHOro a’poOTOCHEMKH TMPUBS3Ka IMOMIABKOB HAa CHUMKAxX BEICTCS OTHOCHUTEIHHO CaMOTO
camoJjieTa, KOOpJIUHAThl KOTOPOTO OIMpPENEesioT B MOMEHT (hoTorpadupoBaHus C MOTPEUIHOCTHIO He OoJee
10 metpoB. Jlis 3TOrO Ha cCaMmoJeTe W Ha CYIIE WM CyIHE YCTaHABIMBAIOTCS COBMECTHO paboTaroIIne
paauoreozesndeckue craHuuu. Crenyer MOMHHUTb, YTO a’poOTOChEMKa OrpaHUYMBAETCS BBICOTOM
00JJa4HOCTH, YCTIOBHUSIMH OCBEIeHMs, BbICOTOH ConHa (0TOMIEeCKH), BBICOTON BOJIH.

MacmTab cheMKH BEIOMPAIOT C TAKUM PACYETOM, YTOOBI M300paKEHUE OKPAIICHHBIX MATEH BOJBI HA
CHUMKax MMENId He MEHbIIE 3 MM JJs TOYHOW AemupOBKH MOMIABKOB. HeoOXoaMMoe KOIUYECTBO
MOTJIaBKOB PACCUUTHIBAIOT MO COOTHOHIeHHIO: I = b/(1T), rae m-koau4ecTBO MOIUIaBKOB, b - anmuHa
MapiipyTa, T - 3HaMeHaTellb MacITada CbeMKH, | - paccTOsSTHUE MEXKIY M300paXKECHUSMU MOIUIABKOB Ha
a’podorocHUMKY. OOpaboTKy a’poduibMOB JenaioT B jJadoparopur. [Ipm mx MOHTake HEOOXOIMMO,
9TOOBI Ha JBYX COCEOHHMX Kaapax ObUIO HE MEHbINE JBYX HM300pKEHUN OAHHMX M TEX KE IMOTUIABKOB.
[ToToM genar0T MOHTa)X MaplIpyTa, MPU KOTOPOM HU300pa’keHUE HEMOJBUKHBIX OOHEKTOB U IMOIIABKOB
HAHOCST Ha KaJbKYy, [0 KOTOPOH BIIOCIEACTBUH MMOJIYYaI0T CKOPOCTh U HAPaBICHUE TCUCHHI.

Ilonnaekoewiit Memoo naor00enul 3a meyenuamu

K morutaBKoBBIM METOaM MOXXHO OTHECTH CJIEKEHHE 3a CBOOOJHO Apei(yIonMMU MOIUIaBKaMu
MOCPEIICTBOM TEOJOJIUTOB C HEMOJBM)KHBIX OIOPHBIX TOYEK, CYJOB M CaMOJIETOB, a TaKXKe
HaBHFaHHOHHbIﬁ METO/ HpH6HH)i(eHHOI>'I OLCHKHU Te‘-IeHHfI, KOT1a TTOIIJIaBKOM ABJISICTCSA CaMO CYJIHO.

B HaBHTanIMOHHOM METOJIc HAXOXKACHHUE BEKTOPA MOBEPXHOCTHBIX TEYCHUH MPHU MOJIOKEHUH CY/IHA
B Ipetipe Mpou3BOAUTCS MyTEM BRIYMTAHUS BEKTOpa BETPOBOTO Jpeiida U3 BEKTOpa CyMMapHOTO CHOCA.
CxopocTs BeTpoBOro apeiida onpeaensercs mo Gopmyre:

Vgp =K gp*W,

rae W- ckopocTh BeTpa.
Koa¢punuent K;p n Hanpasinenue apeiida onpenensiorcs MTYpMaHCKUM COCTaBOM 3apaHee IO
HaOJIIOJICHUSM 32 BETPOM U BEKTOPOM JApeiida mpu pa3IuyHbIX pyMOax KypcOBOTO yriia BeTpa.
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Huxe npuBeneHa cxeMa ONpENENIEHUs TEYEHMM IO JBMXKEHMIO IIOIJIaBKOB CHEIUAJIBHBIX
KoHCTpyKIui. KoHCTpykmmsi moruraBka moka3zaHa Ha Puc.12.1. B npulpexHoli 30He MOps Ha
paccrosiHusax 100-200 M cnexeHue 3a NomjaaBKaMyu MOKET ITPOBOAUTHCS IIOCPEICTBOM MPSAMBIX 3aCEUEK
C IBYX Te€OoAOJIUTOB. B Ooiiee OTKPBITBHIX YACTSAX MOpPS HA pacCTOSHHUSAX 1—10 KM MOIUIaBKU YCIENTHO
OTCJIKHMBAIOTCA C TOMOILIBIO PAAHONOKAMOHHBIX CynoBbiXx craHiuii (PJIC). B oboux ciyuasx
OTpe/ieNsIoNee 3HaAUYECHUE Ui pe3yIbTaToB HAOMIOACHUM, a TaKke JJIs1 BbIOOpa JUCKPETHOCTH MMEET
TOYHOCTbH OIPENEICHHS MECTONOIOKEHUS TIOTIaBKa.
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Puc. 12.1 Cxema ompeneleHHs MECTOIONOXKEHUS ApHQTEpa C MOMOIIBIO0 PATHOIOKAIMA B YCIOBHOM
CHCTeMe KOOPAMHAT C HA4aJOM B TOYKE HETO[BIIKHOTO OPUEHTHpPA. 3allITPUXOBAHHbBIC 00IaCTH MOKA3bIBAIOT

BO3MOKHYIO OIIMOKY, Ha Bpe3Ke JaHO CXeMaTH4YecKoe M300pakeHue mapeidyromero Oys (Bce pa3Mepsl B
MeTpax).

12.4 Habnrooenusa 3a meuenuamu Ha naiamegopmax

HaGmronenus 3a TtedeHusiMu ¢ 60pTa caMONOJBEMHBIX IIaByunx OypoBbix miardgopm (CIIBY) u
IPYTUX CTallMOHAPHBIX OCHOBAHMI TIO3BOJISIOT TOJYYHTh BBICOKOKAYECTBEHHYIO HWH(MOPMALIUIO O
TEYEHMSIX, KOTOPAas MCIHOJB3YEeTCS JUIsl OCBEIIEHUS THIPOJOTHYECKHX YCJIOBHM y4yacTKa akBaTOpUH,
Bepu(ukanum pesynpraToB Habmogennn Ha ABC u  omepaTtMBHOro oOecreyeHHs IOJIBOJHO—
TEXHUYECKUX PabOT.

KagecTBO MHCTpyMeHTaNbHBIX HabmoAeHui ¢ OopTa muiatdopm obecrieunBaeTcs (GUKCUPOBAHHBIM
MOJIO)KEHUEM HM3MEpUTEJIe TeUeHUU Ha TOPU30HTE; OTCYTCTBHUEM PBIBKOB M TOJYKOB HECYIIETO TPOCa,
NPUBOIAIINX K OTKa3aM NOpHOOpPOB TPU HU3MEPEHHSIX BO BpEMsl IITOPMOB; BBICOKUM YypPOBHEM
MEXaHM3aIMU OMepaluil 1Mo MOCTAHOBKE U CHATHIO CTAHIMU C TMOMOIIBIO HITAaTHBIX I'PY30BBIX KpPaHOB,
UMeroIuXcs Ha 0OpTy TIAaTHOPMBI.

B kauectBe mpumepa Ha Puc. 12.2 mpuBenena cxema nmoctaHoBku cranimuu ¢ 6opra CIIBY Ttuma
«Konbckas». Hmke mnpuBeneHbl METOIUKH pacdyeTa OCHOBHBIX JJIEMEHTOB TAaKeNaXHOW OCHACTKH
CTaHIIUH.

Ha mpenBaputenpbHOM 3Tare OmnpeAessioTcs CIeAyrolIne napaMeTpsl: H — riyOuHa MOps B TOYKE
nocranoBku CIIBY, M (¢ Tounoctsio £0.5 M); h — npessiienne padoueit nmanyost CIIBY Han cpeanum
ypoBHEM Mopsi, M; | — MakcuManabHOE BO3BBIIICHHUE CTPENBI TPY30BOTO KpaHa Hajx paboueit mamyOoi
CIIBY, m.

Omnpenensiercst Konm4ecTBo cexiuii Hecymero tpoca N mmuaoi L = (I — 3) M kaxnas.

J11st MCKITIOUEHMSI TPOBUCAHUS HECYIIIETO Tpoca BeaeAcTBue nenerpanuu (ocaaku) onop CIIBY rpys
(maccoii ~ 100 kr) He JOJDKEH KacaTbes HA. Bo3BbIlieHHE rpy3a Haa JHOM b pexoMeHayeTcst BBIOUpaTh
B quamnasone |-1,5 m.
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CooTHoOIIEHNE TMHENHBIX Pa3MEPOB JIEMEHTOB TaKEIa)KHOM OCHACTKH ONPEAEIAETCS CIEAYIOLIUM
BBIPAKEHUEM:

h+H-b +e=h+H-b,

-3
rZie e — JUIMHA KOHIIEBOM CEKLMHU JJIs BapuaHTa, KOTJa Ha JUIMHE HECYIIEro Tpoca YKIIAAbIBACTCS HE
LEJIOE YKCJIIO CEKIMU UIMHOM L xaxmas.

['myOuHy yCTaHOBKM M3MEpPEHHS CKOPOCTH IPUIIOBEPXHOCTHOTO TOpU30HTa 0 clieayer BHIOMpaTh: B
ri1y0OKOBOAHBIX paiionax (H > 50) ue menee 10 M, B MenkoBoaubIx (H<50) — 5m.

IIpeBbilIeHNE HAJ JHOM MU3MEPUTENS CKOPOCTH NMPUAOHHOIO FOPU30HTA JOJKHO cocTaBuTh 1.3-1.5
M.

PaboThl 1O TMOCTAaHOBKE—CHATHIO CTAaHUUHM TPEOYIOT YydacTusi ABYX THAPOJIOTOB M OJHOTO
KkpaHoBirka. CoOpaHHYIO CTAaHIIMIO pacIiojiaraloT Ha pabodei manyOe, ciens 3a TeMm, 4TOObI HEe OBLIO
KOJIBIILIEK Ha TPOCE, a TPOC U 3JIEMEHTHl OCHACTKU HE LETUBUTUCH OBl 3a KOpIyca U3MEpHUTeNIel, KOTOpbIe
JIOJKHBI JIEXKATh B TOPU30HTAIBHOM MOJI0KEHUH Ha Maityoe.

["ak kpaHa 3aBOAMTCS 32 PbIM HUKHEH CEKIIMM TPOCa U TPY3 OIYCKaeTcsa K KpOMKe OopTa (KOMHHICA).
3areM rak 3aBOAMTCS 3a pPbIM 2 W 3a OOpPT OTHAIOTCSA CIEAYIOIIME CeKUMH Tpoca. Takumu
MOCJIeI0BATEIbHBIMH LIaraMH OCYIIECTBIIAETCS IIOCTAHOBKA CTAaHIIMH Ha IaTGopme.

Jlng ynoOcTBa M MOBBIIEHUS O€30MACHOCTH TaKeNaXHBIX paboT cleayeT MPUMEHSTh METII0
auameTpoMm okoio 1 —1.5 M u3 Tpoca nuamerpoMm 6 — 8§ MM, KOTOpasi AOKHA UCIIOJIb30BATHCS B KAUECTBE
CBSI3YIOIIETO 3B€HA MEX/1y PhIMOM U TaKOM KpaHa.
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Puc. 12.2 Cxema MOCTaHOBKH CTaHIIUW HAOJIOCHHH 32 TCUSHUSAMH ¢ OOpTa IIaTGhOPMbI

ITocenoBaTenbHOCTD ONepanuil 0 NOCTAHOBKE CTAHIUM CIEAYIOLIas:
— 3a pbiM 1 3aBOUTCS METNIA M KPENMUTCA 3a TaKk KpaHa TayHbIM Y3JIOM, Tpy3 OTAaeTcs 3a OOpT H

pbiM 1 moaBemmBaercs Ha rak 4.
— C peima 1 ocBoOOXIaeTCS IETIIS U 3aBOAUTCS 32 PbIM 2. 3a OOPT OIMyCKaeTCs CIEIYIONas CeKIUs

Tpoca.
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— Omnepanuu NMOBTOPSAIOTCS, MOKa 32 OOPTOM HE OKaXyTCs BCE CEKIMHM Tpoca W KpaHUH pbiM 3
Tpoca 3aBOAMUTCS 3a raK 4.

IIpy BBINOJIHEHUU TNIEPEUUCIIEHHBIX OINEpalUil CIeAyeT CIeIuTh 3a TEeM, YTOObl HCKIIOYUTh
BO3MOXKHBIE ynapbl uzMeputeneir o 6opr CIIBY, moBepxHOCTH NalyOHBIX HAJCTPOCK U IJIEMEHTHI
KOHCTPYKIIMU BepTOJIeTHON miomanku. [Ipu BonmHeHnn Mopst Oosiee 3 6aiioB BO3pacTaeT PUCK BBIXOAA
U3 CTPOSI BEPTYILECUYHBIX JATYMKOB MU3MEPUTENIEH TeUCHUH NPU MOTPYKEHUH TPUOOPOB B BOIY.

12.5 U3mepuTesn Te4eHUH

JIBoitubIie_npussasnvie nonaasku (Puc.12.3a)) uCHonab3yrOTCS TpH CKOPOCTH BETpa
MeHbIlIe 6 M/C, BOTHEHUU He Ooisiee 2-3 GayIoB U MpU CKOPOCTH TeueHus Oounbuieit 0.1
cM/c. OHM TIpeACTaBIAIOT co00M NBa IMUIMHAPHUUYECKHX cocyaa auamerpom 20-30 cm u
BbIcoTOM 40-50 cM, coenMHEHHBIE MEX Ty co00i1 Tpocom, anuHoi ~ 1 MeTp. K BepxHemy
COCyAy KpenuTcs JuHb AUHOU 10 200 MEeTpoB ¢ MOABA3aHHBIMU K HEMY Yepe3 KaxIble
10 MeTpoB NEHOIIACTOBBIMH MOIUIaBKaMu. PaGodas 4acTh JTUHS MapKUpPyeTcs uepe3
KaKIbIl MeTp. HikHHMII cocyn 3arpykaercs OajlacTOM ¢ TaKUM PacdeToM, YTOOBI
BEPXHUU COCY]l MOTrpyKaJyicsl B BOJY 10 BepxHero kKpasi. CKOpOCTh T€UEHUs OMpeAeIaeTCs
0 BPEMEHH, KOTOPOE HYXHO Ha BBITPABIMBAHHUE JIMHS OIpPEACIICHHOW JUIMHBI, a
HalpaBJieHUE - MO YINIy MEXAY HallpaBJI€HHEM Ha IMOIUIaBOK U JUaMeTpaibHOU
MJIOCKOCTBIO CYJIHA, ISl YeTO UCTIOIb3YETCsl KOMIIAC.

Puc.12.3 a) nBoliHbIC MOIJIABKU

[ToBepXHOCTHBIE TEUEHUS] MOXXHO H3MEpSITh U C TOMOIIBIO €80000HO
opetuighyrowux NONAABKO8 (Opugmepos).(Puc.12.3.6))OcHOBHOE yCIIOBHE
IPUTOJAHOCTH - IUIOIIAJb BEPTUKAJIbHOTOCEUEHUSHAJABOJHOW YacTH JOJDKHAA
OTHOCHUTCSI K IUIOIIAM BEPTUKAJIHLHOTOCEUEHUSIIOIBOAHON YacTH Hebosee, uyeM
1:100. KoopauHaTbl TOIUIaBKa ONpEIENSIOT ¢ Oepera WIMCyIHAHE MEHBIIE,
yemyepeskaxkapie 10 MuH u He Oombiie, yem uepe3l dac. KoopauHaTel MOXKHO
OIIpEeNIeNIATh C MOMOILBIO paguoiokaropa. Toraa BMecTo Quiaxkka Ha MayTe Cielyer
YKPENUTh MACCUBHBINA YIJIIOBOW OTPaXKaTEellb.

G)

Puc.12.3 6) npudrepst

Hapawrwomueni oykcup  (Puc.12.3 B)) MOXET NPUMEHSTHCA IS
rnyoun o 1000 merpoB. OnH ngez[CTaBn;IeT co00Of aBHAIMOHHBIN
MapamoT ¢ miomanasio kynona 40 M “ (mist rayounst 500 M) wim 70 m 2 (
st tmyounst 1000 m). [apamror TpocoM, auameTpoM 3 MM, KPEMUTCs K
MEHOIJIAaCTOBOMY OyI0, TPy30MOIBEeMHOCTRIO 10 120 Kr, Ha MauTe
KOTOpPOTO PACMOJIOXKEH YriIoBOM oTpaxkaTenb. K HIDKHEH uYacTH Tpoca
Kkpenutcs rpy3. g obneryenus noabema Oykcupa UCHONIB3YETCs 3aKUM-
\ pa3MBIKaTeNb Ha KPETUIEHUH BEPXHEW IPYIIIBI CTPOI MapaniroTa, KOTOPBId
\ pacKpbIBaeTCsl C MOMOIIBIO MOCBUTLHOTO Tpy3a. Hanmpasnenue u ckopocThb

MOJIBOJTHOTO TEUYEHHUSI OMPENACISIOT M0 TOJOXKEHHUI0 HAJBOJHOrO Oys ¢
MTOMOMUIBIO PaIMOHABUTALIMOHHON anmnapaTyphl.

Puc.12.3 B) mapamtoTHeli OyKcHp.
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llonnasku-unmezpamopsl UCHOJIB3YIOTCA ISl ONPENENIEHUS CpPEOHEH CKOpPOCTHM TEYEHMsI IO
BepTUKanu. [lommaBok OmyckalOoT Ha JHO B TOYKE C M3BECTHBIMH KOOpDAMHATAMH , a IIOTOM B
OIpeJIeIEHHBIE MOMEHT BPEMEHH OCBOOOXKIAIOT €ro OT Ipy3a M OH IMOJ JEHCTBUEM IMOJABEMHON CHIIBI
HAa4YMHAET BCIUIbIBaTh. lIpm 3TOM mox nelcTBHEM TE4YEeHMs IOILIABOK [BHXKETCS IO TOPHU3OHTAIH
(cHocuTCcst TeueHHeM). 3Has KOOPJMHATHI TOYKHM BCIUIBITHUS U TJIyOMHY MOXXHO ONpPEIHTH CKOPOCTb
TEYCHHUS.

llonnasku neumpanvHoil niagyyecmu TPUMEHSIOTCS JUIsl U3MEPEHUS CKOPOCTH U HAIPaBJICHUS
TE€4eHUH Ha OOJIbIIMX IITyOMHax. DTOT METOJA OCHOBAaH Ha PAa3HOCTH B CKUMAEMOCTH MOPCKOM BOIBI U
MaTepuaga M3 KOTOpPOrOo H3TOTOBJEH MoIUIaBoK. [lomnaBku HENTpaiabHOW IUIaBY4YECTH (IIOIJIABKU
CBaiyioy) W3rOoTaBIMBAIOT W3 JIETKOI'O QJIIOMUHHUEBOIO CIUIABA, CXKHMMaeMOCTh KOTOPOIO MEHbILE
C)KUMAeMOCTH MOPCKOM BOJBI, U MPEICTaBIseT co00i TpyOy MUIMHOM 6 M, COCTOSAIIYIO U3 ABYX CEKLUMH
mo 3 meTpa Kaxknas. B HWKHEH CEKIMU pacmoJIoKeHbl Oarapeu MUTAHWS W THAPOAKYCTHUCCKUM
nepefaTyrk. B BepxHeW CeKIMHM pa3MEIaoTcs JOMOJIHUTENbHBIE TPYy3bl Ui CO3/aHUS HEOOXOIUMOM
m1aBydyecT. Ha moBepXHOCTHM MOpsi CpefHsisl IUIOTHOCTh IIOIUIaBKa HECKOJIBKO OOJIbIIe IIOTHOCTH
MOPCKOW BOJIbI, @ Ha TJIyOMHE TMOTPYXKEHHUS HX IUIOTHOCTH BBIPABHUBAIOTCS, BCIEACTBUE DPA3HOMN
ckuMaeMocTH. CpelHss IJIOTHOCTh KaXkJOro COOpaHHOIO IOIUIaBKa YCTAHABJIMBACTCS 3apaHee C
IIOMOUIBIO MTOTPYXKEHUS €T0 B COJIEBOI pacTBOP € MJIOTHOCTBIO, KOTOPAsl OTBEYAET MJIOTHOCTH MOPCKOM
BOJbI Ha 3aJaHHOW riryOuHe. IlyreM m3MeHeHMs uuciia JONOJHUTEIbHBIX TPY30B B BEpXHEH CEKLUU
TpyOKH, TMOIUIABOK MPHUBOAMUTCS B COCTOSHHE HEUTpajbHOHM IuiaByuecTH. HaOmioqeHus 3a MOIIaBKOM
BEIIYTCS C CyaHA, 000PYIO0BAaHHOTO THIPOPOHAMH B HOCOBOM M KOPMOBOW YacTH CyJHa Ha riayoune 5-7
MeTpoB. ['HIpOGOHBI YIaBIUBAIOT MMITYJIBCHl OT IepelaTunKa MOIMJIaBKa C MHTEPBAJIOM B HECKOJBKO
CeKyHI. MeCTOIOoI0KEeHHE MOIUIABKA HAHOCAT HA IUIAHILET, I'I€ CTPOAT TPACKTOPHIO €ro NMEPEMEILECHUS B
TOPU3OHTAIIBHOM IIIOCKOCTH.

Onexmpomacnumusiii usmepumensy medenuu (OMUT) I'M-15M

I'M-15M mnpencraBisger co0Oi aBTOMATHYECKUN MOTEHIMOMETP (NMpUOOp, KOTOPBIM H3MeEpseT
Pa3HOCTHh MOTEHIIMATIOB) C MPHUCOEAMHEHHBIM K HEMY KaOembHBIM NUICH(OM, KOTOPBI OyKCHpyeTcs 3a
cynHoM. JIyisi KoHTakTa KaOenpHOro nuiekda ¢ MOpPCKOW BOJIOM K KOHIIAM pabO4YMX OTPE3KOB Kabems
MPUCOSANHEHBI AJIEKTPOIbl. KOMIIIEKT COCTOMT W3 ABYX OJIIEKTPONOB, KaOeins, eOeaKu, MyHKTa
yIpaBlIeHUSI U KOHTPOJIS, pETUCTpaTopa U UCTOYHHMKA NUTaHud. [lutanue ocymiecTBisiercss oT 60pTOBOI
CeTH MEepeMEHHOro Toka HampsbkeHueM 220 B, wactoTod 50 ri. OmHuM u3 Hanbosiee BaXKHBIX Y3JI0B
anmapatypbl SBJSIOTCS O3JEKTPOAbl Il KOHTaKkTa JaTdyhka C MOPCKOM Bojoi. HMcmonb3yrores
cepeOpsHbIe-XJI0pCepeOpSHBIE HEMOMSPU3YIOIIUECs STEKTPObI, (cepeOpsiHasl ITUTaCTUHKA MOTPYKEHA B
pacTBop xJjopHucTtoro cepebpa). [IpumeHeHHe IpyrMxX METaUIOB HCKJIIOYaeTcs, MOTOMY 4YTO Mapa
ANEKTPOIOB JAXE€ M3 XUMHYECKH YUCTBIX W OJHOPOAHBIX METAJUIOB MMEET COOCTBEHHYIO Pa3HOCTH
MOTEHIINAJIOB, KOTOpasi MPUBOIUT K MOTPEITHOCTSM, KOTOPbIE MPEBOCXOAST MOJIE3HBIN CUTHAI.

KabenpHbIN 1IEH( COCTOMT W3 ABYX HEPABHBIX IO JJIUHE OTPE3KOB JKUJ, CIJICTCHHBIX MEXIY
coboit, ogqHa m3 kotopeix 300Mm, a apyras - 400 m. Takum oOpa3zoMm, m3MepuTenabHas 0aza mpubopa
cocraBisieT 100m. Iy MCKITFOUEHUS BIUSHUS Cy/JHA U €T0 KWJIBBATEPHOU CTPYH, JJIMHA BHITYIIEHHOTO
kabemnst JOmKHA COCTaBIsATH HE MeEHbINe 2-3 muH cynHa. B kauecTBe kabenpHOTO mmiekda oOBIYHO
UCTOJB3YIOT MOJIEBOU Tene(OoHHBIN MpoBoJ ¢ pa3pbiBHEIM ycunueMm 120 kr. Ilpu OykcupoBanuu 1o 15
y3710B HaTsDKeHue He mpeBbimaer 50-60 kr. [[ns Beimycka u BeiOOpa KaOenpHOTO Nuiekda mpuMeHsieTcs
pyuHas nebeqka ¢ pydHbIM TOpMO30M. CHrHaN ¢ Ka0els MOCTyIMaeT Ha MyJbT YIPaBICHUS U KOHTPOIS, a
MOTOM PETUCTPUPYETCS C TOMOIIBI0 aBTOMaTrueckoro noreHuoMmerpa KCII-2 Ha nuarpaMMHyto JIEHTY.

B npoBoHMKE, KOTOPBIH OYKCUPYETCS 3a CYTHOM 3.11.C. HHIYIIUPYETCS TOJBKO 32 CUET TOTEPEIHOTO
MepeMelIeHUs, U KaJI0€ HU3MEpeHHe JaeT TOJIbKO KOMIIOHEHT TEeUeHUs, MEePHeHAUKYISPHBIT K
HAMpaBIICHUIO CleOoBaHus cyaHa. [lodToMy Ui OmpeneNeHHs MOJHOTO BEKTOpa TEYCHHsS CIeIyeT
BBITIOJTHUTH JBa M3MEPEHUS Ha MEPHEeHAUKYISIPHBIX Kypcax cyaHa. PaccTosHue, KOTopoe MpOXOIUT Ha
KQKJOM TaJiCe€ CYIHO, NOJDKHO ObITh He MeHbine 0.5 Muib. [lomydeHHbIE pe3ynbTaThl TEOMETPUYECKH
cymmupytorcs.  Kaxmoe wu3MeHeHwe Kypca cyaHa Ha 90° obOecrneunBaeT TMOJdydeHHE Tapbl
KOHTPOJHMPYIOIIUX APYT JAPyra BEKTOPOB CKOPOCTU TEUYCHWI, a MPSIMON M OOpaTHBIM XOJ CyIHa JaeT
KOHTPOJIb MOJ0XKEHHS HYJISI 3JIEKTPOIOB.
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Kak y»e roBopuiocs, 3.11.c. HAXOAUTCS B JTUHEHHON 3aBUCUMOCTH OT HAIIPSKEHHOCTHU BEPTUKAIBHON
COCTaBJIAIONIEH MarHuTHOro mnoiisi 3emiu. Iloatomy ToyHOCTh M3MepeHuid DMUTa ymeHbimaercs c
MpUOTHKEHHEM K MarHUTHOMY SKBAaTOPY, a HA CaMOM JKBATOPE OH HE MPUMEHUM, NMTOTOMY 4YTO 37ECh
MarHUTHBIE CWJIOBBIE JIMHMM HAYT Napajule]bHO ToBepxHocTH 3emud, To ecth H,=0. Kpome Toro,
CYILECTBYET 3aBHCUMOCTh MOJYYEHHBIX PE3YyJIbTAaTOB OT OTHOCUTEIBHOM TONIIMHBI CJIOS, OXBAYEHHOIO
TEYEHHEM I10 CPaBHEHHIO C TJIYOMHON MOps, KOTOpas BBIPAXKAETCS TaK Ha3bIBAEMBIM PEIyKIIMOHHBIM
kodpdunmentom K=1+h/D, tme h - TommmHa cnosi, OXBAa4eHHOTO TeYeHHEM (TeopeTudeckas), D -
rIyouHa Mopsi. B MenKoBOHBIX palioHax ¢ TiyomHamu MeHbine 10m, koaddumuent K =10, Ha rirydnHax
cBbiie 150m - mensbine 1.1, a 17151 OTKPBITHIX paiioHOB OH MpuOIMKaeTcs K 1.

Henocratku meTona:

1. Tedenne MOKHO OBITH COCPEOTOUYCHO B BEPXHEM CIIOC

2. N3mepenus He mpoBoAT B ipeaenax £10° ot skBatopa

3. LlenecooOpa3Ho NMPOBOIUTH B TIIYOOKOBOJHBIX pailoHaxX (Ha MEJIKOBOJbE HETaTHBHOE BIUSHUE
OKa3bIBAIOT TEJUTYPUUECKHUE TOKH U O0JIbIIas H3MEHUYNBOCTh Kodduuunenta K).

TexHuuyeckue XxapakTepUCTUKU MpUOopa:

JnmunHa xa6ens - 400 M.

Paccrosinue mexnay anekrpojgamu - He MeHbie 100 m

[TorpemHocTs - B cpeaneM 3-5% OT u3MepseMoro TeUeHus

YyBCTBUTENBHOCTH - 4-6 M/(M/C).

Bepmywixa BMM

Beprymka BMM cnyxur mis pa3oBbIX HM3MEPEHMM CKOPOCTH M HampasiieHHMs TedeHus. Ilocie
KaX/10T0 U3MEPEHUs PUOOP MOJAHUMAETCS Ha OOPT I CHATHUSA OTCYETa U MEePEe3apsiAKH.

bnarogaps mpocToTre ycCTpoilcTBa M JIETKOCTHM B 3KCIUIyaTallMM BEPTYILIKA MOJIy4Mja MIMPOKOE
pacrpocTpaHeHHe. Ee MOXKHO UCIOIb30BaTh JUIsl U3MEPEHUS TEUCHMs Ha JII000H TIyOuHe.

Ycmpoiicmso

Beprymka BMM cocTouT u3 ciaeayomux 0JIOKOB:

1. Jlutas naTyHHas pama, K KOTOpOil KpensTcs Apyrue eTaau npuoopa;

2. JlonmacTHBIN BUHT CO CUETIYMKOM 0OOPOTOB;
3. YCTpoHCTBO perucTpaIuy HarpaBieHUs TCUCHUS;

4. MexaHu3M, MEepPeKIIOYaronil pexXxuM paboThI (CITyCKOBOH).

R TR
I
-
—

Puc.12.4 Mopckas Bepryiika BMM

} — AaTYHEAR PaM4a; I — DEPTEXAALREH OCh; 7 ® 16 — napuxoedlUHITHHKHR; 4 —
4 YIUKO AN BOANCHA; 5 — wponmiTeld: & — woMMacHes KopoOa; T o f — 2Bz wou-
O F - 3QWHTHO? KoAsuo: ¢ — GTKHIRAA OITARTA; I — ARPETHP: 17 — CUYGCHOROR
CTRPMAHL; S = DIYAKA, I — TpOPess AR TPOCa, JF = pY¥ia; SF — SapaGaH: 1§ —
exeTouk ofopeTos; J¥ = nonacTaelf andi; 2 x 2] — DPUAURK PENH.
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Jlutas pama HazeTa Ha BEPTUKAIBHYIO OCh, BOKPYT KOTOPOH OHA MOXET CBOOOIHO BpAIIaThCs HA 2-X
noamunHuKax. K BepxHeMy KOHIly OCH NPHUKPEIJICH HEMOJABMKHBIM CTEp)KeHb, KOTOPBI HMeEeT B
BEpXHEH 4acTH mpopesb s Tpoca Jiebeaku. B 3Ty mpopesb BCTaBISETCS OTOH TPOCa M 3aKpPEIUIIeTcs
OapamkoBbIM BUHTOM. Ha HMKHEM KOHIIE OCH €CTh YIIKO Ui MOJBeca I'py3a, KOTOPBI YMEHBIIIAET CHOC
teueHueM. K 3amHel yacTu pambl KPENMUTCS C MOMOIIBIO BUHTA M 2-X IITH(TOB PYib, KOTOPBIH UMEET
CbEMHbIC HAKJIOHHbBIE IJIACTUHBI. B kommiiekre mpubopa ects 2 Habopa MJIACTHH — y3KHE U IIHUPOKHE.
VY3KHe MIaCTUHBI CITyKaT Ui paboT NP BOJHEHHUH, IIOTOMY YTO IpU paboTe ¢ HIMPOKUMH IUIACTHHAMHU
BEPTYIIKA COBEpIIACT BEpPTHKaJIbHbIE KOJIEOAHHS M 3HAUUTENbHO 3aBbIIIAET IOKa3aHUS CKOPOCTH
TE4EHUS.

Ckopocmb _meuenuss ONpENENAeTCs TMpU TMOMOIIM JiomacTHOro BHHTA. OH COCTOMT U3
TOPU3OHTAIFHOW OCH, Ha MEpeJHEM KOHIIE KOTOpOH ecTh 4 CHHIBI C JIOMaTaMH, pPa3BEPHYTHIMHU
OTHOCUTENIHO OcH Ha 45°, a Ha 3aJlHEM KOHIIE ClIeJlaHa YepBsYHAs Hape3Ka, KOoTopas COEIUHEHa C
3yOLaMH IIECTepHU CueT4YnKa 000poToB. s mpemoxpaHeHHs OT MEXaHMYECKHX MOBPEXKICHHA BHHT
MOMEILEH BHYTPH MEXaHWYECKOTO KOJIbla, YKPEIUICHHOTO Ha JBYX KOHCOJISX. Topubl KOHCOJIeH
CBSI3bIBA€T OTKHJHAS ITaHra. [lpu TpancnopTupoBke BUHT cHUMaeTcs. K BepxHeil KOHCOIM MpUKpeIieH
appeTHp, KOTOPBIK HE MO3BOJISIET BUHTY BpallaThCs BXOJIOCTYI0. BepTyiika cHabkeHa AByMs BUHTaMU —

a) METAJUIMYECKUM, BpallleHHe, KOTOPOTr0 HAUMHAETCS IIPU CKOPOCTHU TeueHus 3.5 cMm/c;

0) oOneruyeHHbIM (M3 TUIEKCUTIAca), IJIs padOThl Ha MalbIX CKOPOCTSX TEYCHHH, C HadyaIbHOU
CKOPOCTBIO TEUCHHS 2 CM/C.

OO6GOpOTHI JIOTIACTHOTO BHHTA PETUCTPUPYIOTCA CUETYUKOM 000poTOB. CUETUMK, 3aKIIOYCHHBIA B
OPSIMOYTOJIBHYI0 KOpPOOKY, COCTOMT U3 TPEXIIECTEPEHOK CO CTpEJIKAMU-YKA3aTeIsIMUA: BEPXHSSA
MOKAa3bIBAET €IUHUIIBI U JIECATKU 00OPOTOB, CPENHSS — COTHH U HIKHSISI - ThICSiYa 000pOTOB. 3aaHss
KPBIIIKA MOXKET OTKPBIBATHCS, YTO MO3BOJIIET OYMIIATH IECTEPEHKU OT HAHOCOB.

B cuerunke ecTh TpyOKa - MarasuH, KOTopasi COAEPKUT 3amac OPOH30BBIX WM JATYHHBIX IIaPHKOB
IraMeTpoM 3 MM B KosrdecTBe 110 23 mTyk. HwkHuil mapuk ynupaercss B 000J0K IMCKa, HACAKEHHOTO
Ha BEPXHIOW MIecTepHio. Ha OKpyXHOCTHM nucKa ecTh 3 BBIEMKH, PAaCIOJIOKEHHbIE HAa PaBHOM
paccTostHUU ApyT OT npyra. Kaxelii pa3, Korja BbleMKa HaXOIUTCS [TOJl OTBEPCTUEM TPYOKHM Mara3uHa, B
Hee TOMAaJaeT OJUH IIAPUK, KOTOPBIA MOTOM MEPEHOCUTCS AUCKOM K OTBEPCTHIO HMXKHEH TpyOKH, a u3
Hee — B KOMIIACHYI0 KOPOOKY.

B nenTpe koMnacHoi KOpOOKH Ha IIMUJIbKE CUAUT MAacCHUBHAs MarHUTHAs CTpEJKa, KOTOpas MMEeT
Ha/l CpelHEH 4YacTbio HeOONbIIOE Kpyrioe yriyOJeHue, Kyda CKaThlBaeTcs IIapuK. Bronabs Bceit
MOBEPXHOCTH CEBEPHOM YacTHU MAarHUTHOW CTPEJIKH MPOXOJUT JKET00OK, MO KOTOpOMY HIapuK
CKaTBIBAaeTCd B OJUH M3 CEKTOPOB KOMITACHOW KOpOOKH. BHYyTpeHHss YacTh KOpOOKH pazjeneHa
BBICOKHMH T€pEropojkaMu Ha 36 MpPOHYMEpOBaHHBIX CEKTOpOB - 1o 10° B kaxaoM. Takum oOpazom,
NOJHSB TIO OKOHYAaHWU TNpUOOp Ha OOpPT, MOXHO BHJIETh, KaKHE CEKTOpa KOMIIACHOH KOpPOOKH
HaXOWJINCh TPOTUB CEBEPHOT0 KOHI]a MATHUTHON CTPEJIKHU, TO €CTh Ky0d OblLIO HANPABIEeHO medeHue.

JUist BKITIOYEHHS U BBIKITIOUEHHS CUETUYMKA 000POTOB CIIY)KUT MEPEKITIOYAIONTNI MEXaHU3M, KOTOPBIi
coctouT u3 OapabaHa, CIyCKOBOTO CTEp)KHS M BTyJkH. Ha OGapabane ecTh 1Ba BbIpe3a — BEPXHUU U
HIDKHUH, a Ha CITyCKOBOM CTEp)KHE - 2 3yOlia, KOTOpBIE IPU BO3BPATHO-NIOCTYNATEILHOM JIBUKECHUU
CTEP>KHSI CTOMOPST U OCBOOOXKMar0T OapabaH. B3anmmonelicTBue 3y011oB OapadaHa U CTEP>KHS MO3BOJISET
ycTaHaBiIMBaTh OapabaH B Tpex mosokeHHsX (1 u 3 - XoJocToH XOA JIONMAaCTHOTO BHHTA, CUCTUUK
BBIKJIIOYEH, 2 - pabouee MOJIOKEHUE, CICTUYNK BKITIOUEH ).

Ilepen omyckanuem mpubopa B Boaxy, OapabaH ¢ MMOMOIIBIO pbluara, KOTOPHI HAXOJUTCS HAa HEM,
yCTaHaBIMBaeTcss Ha  Xxonoctod xoa. Cdyerynk  0OOOpPOTOB  BKJIIOYAETCS U BBIKJIIOYAETCS
MOCTIeIOBATENbHBIMA  YAapaMU IOCBUIBHBIX TPY30B MO BTYJIKE, HAJETOW Ha BEPTUKAJIBHYIO OCb.
JIBU>keHHE BTYJIKH [EpeAaeTcs CIYCKOBOMY CTEp)KHIO, KOTOPBIM, B3auMoJeHCTBYs ¢ OapabaHoM,
BKJIIOYAET M BBIKJIIOYAET CYETUHK ITyTeM OTKJIOHEHHUS €ro OT OCH JIOMACTHOTO BUHTA.

IIposepxa éepmywixu

1. o01mast ucTIpaBHOCTH MPUOOPA,;

2. HaTM4YWe TAPUPOBOYHOTO YIOCTOBEPEHHUS,;

3. HaJIn4ue 3amm4yacTey,

4. MMPaBUJIBHOCTDH U IIJIABHOCTH XOJAaJIOIIACTHOI'O BUHTA,

a) IOJDKEH 000pavymBaThCsl OT HAMMEHBIIIETO MOPhIBA BETPA;
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0) JOMKEH Bpamarbes 0e3 MOTPECKUBAHUM;

B) XOpOIIIO COAIAaHCUPOBAHHBIHN - TO €CTh OCTABAThHCS 0€3 OTKIOHEHHUH MPH JTI0O0M TOJI0KCHHH,

T') IpHU BKIFOUEHHOM TIOJIOKEHUU CUETUMKA BEPXHEE 3y0UaTroe KOJeco ero JOMKHO COMPHUKACATHCS C
YEpBAYHOW HAPE3KOUM Ha OCH JIOMACTHOTO BUHTA,

5. MPaBUJIHHOCTH BHITIA/ICHUS MIAPUKOB U3 Mara3uHa yCTaHABIUBACTCS MTyTEM BPAIECHUS JOMACTHOTO
BHHTA PYKOH; yepe3 kaxaoe 33.3 o00poTa BUHTA JIOJDKEH IMaJ1aTh OJHH MIAPHK;

6) MarHuTHas CTPEJKa J0JKHA yIEpKUBATbIPy3 ~ 75 T;

7) IpaBUIBLHOCTD JIEHCTBUS CIIYCKOBOTO MEXaHM3Ma MIPOBEPSETCS MMyTEM HaKUMa Ha BTYJIKY PYKOi.

Xpanenue sepmywxu

1) [Tocne kaxa0l CTAaHLIUU - TPOMBITH IPECHOM BOJIOM.

2) [Tocne okoHuaHus padboT - pazoOpaTh, IPOMBITH TPECHOM BOJION C MBIJIOM, MPOCYIITHUTb.
3) BepTymiky cienyeT XpaHUTh B IEPEBSIHHOM SIIIIUKE B CIICIIMATBHBIX THE3/1aX.

Iloozomoeka xk pabome

1. BeiHUMAIOT IPUOOP ¥ JIOMACTHOM BHHT, KOTOPBIM TPEAIIOJIAraeTCs IPOBOAUTH U3MEPEHUS

2. OTOpaceIBalOT IMITAHTY M OCTOPOKHO YCTAHABIMBAIOT BHHT B moamumHukax. I[locrme 3toro
3aKpEIUISIOT MITAHTy OTKUIHBIM BUHTOM C OapaIikoM.

3. lloaroraBauBaIOT Pyib (IPU CUILHOM BOJTHEHHUU UCTIONB3YIOT Y3KHE TOPU30HTATHHBIC TUTACTHUHBI).

4. TIpuCOeOMHSIOT OTOH TPOCAa K CTEPXKHIO BEPTYILIKH, 3aKPYYHBAIOT OapaiIkoOBBIA BHHT, BBIBOJIST
BEPTYIIKY 3a OOpT.

5. [MoaroTaBIUBaIOT KOMITACHYIO KOPOOKY. JIJIsl 3TOTO OTKPBIBAIOT.€E, CTABSIT MarHUTHYIO CTPEJIKY,
3aKpBIBAIOT KPBIIIKY, HAJIEBAIOT €€ Ha KPOHIITEHH, 3aKPEIUISIFOT BUHTOM.

6. B3BogsTOapabaH CIyCKOBOTO MEXaHHW3Ma W MPOBEPSIOT €ro JCHCTBHEIBYMSYAapaMHy IO BTYJIKE.
CHoBa B3BOgsTOapadaH.

7. 3apspKarOT Mara3uH MapuKaMy ¢ TTIOMOIIBIO Opasa.

8. OTCUMTBHIBAIOT W 3alMUCBHIBAIOT B KHIDKKY JJIs 3aMUCH HAONIOJCHUN TIOKa3aHUsl CUETYHKA C
TOYHOCTHIO 710 1060poTa

Ipouzsoocmeo Habnodenul

1. OmyckaroT BEepTYLIKY B BOAY TakK, YTOOBI OCh JIOMACTHOTO BUHTA COBIAJalia C MOBEPXHOCTHIO
BOJIbI, ¥ JIETAIOT OTCYET TI0 CUETUHKY JICOCTKH.

2. OnyckatoT npubop Ha 331aHHYI0 INyOMHY, 0OpaTUB BHUMAaHUE HA YToJl HAKJIOHA Tpoca (Ipu yriax
>10° He0OX0UMO BBOJAUTH TIOTIPABKH).

3. llogoxnaas 1-2 MHHYTHI, 9TOOBI BEpPTYIIKa ¥ MarHUTHAsl CTPEJKa YCTAHOBHWIIKCH MO TEUCHUIO H
MarHUTHOMY MEPHIHAHy COOTBETCTBEHHO, ITYyCKAIOT TIEPBBIA MOCHUIBHBIA TPY3WK M BKJIIOYAIOT
CEKyHJIOMEp, 3allicaB BpeMs Hauaaa HaOJIFOICHHIA.

4. TIpoMeXXyTOK BPEMEHH MEXTy IEPBBIM U BTOPHIM MOCHUTEHBIM TPY3HKOM HUCIOJB3YIOT ISl METEO-
U APYTUX HAOTIOACHUA.

5. Tlocne OKOHYAaHMSI YCTAHOBJIEHHOTO BpPEMEHHM IIYCKalOT BTOPOM TPY3UK, 3allUChIBas
MIPOJIOJKUTENLHOCTh HAOMIOIEHUN B CeKyHIaX (MakCHMalbHAasl MPOJOJDKUTEIILHOCTh HAOMIOAeHUN -15
MUHYT).

6. [TogHUMAIOT BEPTYIIKY, CTOMOPAT BUHT, CHUMAIOT TPY3UKH, OCMATPUBAIOT TIpUOOp, yOexKaasch,
YTO OH cpaboTa.

7. CHUMAIOT OTCUET 1O CUYCTYNKY U 3aIMHCHIBAIOT €r0 B KHUKKY HAOIIOICHUN.

8. CHUMAIOT KOMITACHYIO KOpPOOKY, BBIHUMAIOT MAarHUTHYIO CTPEJIKY. 3aliCBhIBAIOT KOJHYECTBO
BBHITIABIINX IIAPUKOB M HOMEPA CEKTOPOB, B KOTOPHIC OHU BHITIAJIH.

bykeoneuamarowasn eepmywixa Anexceesa (bIIB)
BykBoneuararomas Beprymka (BIIB) mpennasHaueHa ansi aBTOHOMHON paOoThI ¢ CyAHa MM Ha

OyiikoBoi ctaHiuu. Mmes co3manust camomnuciia Obuta mpeniokena AnekceeBbiM B 1941 romy. B 1945
rogay ObIT M3rOTOBJEH MNepBbIi MpoOHbIM oOpasen BIIB-1. Ilocie HEKOTOPHIX yCOBEPIIEHCTBOBAHUM
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B1950 r. Beprymka Oblna 3amymieHa B CepuiiHOE
IIPOM3BOJICTBO U JIO HEJABHETO BPEMEHHU HCI0JIb30BajIach
NPAaKTUYECKH BO BCEX IKCIICAMLIUAX.

OOBIYHO MPUMEHSIOTCS ISITH pasHOBUAHOCTEH BIIB:
1. BIIB-2. MakcumanbHas riayouna 1200r. Jlmanazon
ckopocreit ot 2.5 no 148 cm/c. Macca 40 xr.
2. BIIB- 2p. Peunoii Bapuant. I'mybuna o 250r.
Jwnamazon ot 3.5 mo 296 cm/c. Macca 29 kr.
3. BIIB-3. [To rry6unst 3000 MeTpoB.
4. BIIB-6. Jlo riyounsr 6000 MeTpoB.
5. DnekrpudunupoBannsiii camonucer tedernii (ICT).
Ha ocnose BIIB-2p. I'mybuna go 250r. Macca 35 kr.
Juamnazon ckopocteii 2-148 cm/c.

Puc.12.5 W3smepurens teuenuii bBIIB-2

BIIB-2.

I'my6una mo 1200 metpoB. Macca 40 kr. Bricora -
80 cm. lmuua ¢ pyneBbMH miacTuHamu - 56 cm. [Ipubop
OITYCKaeTCsl Ha CTaJbHOM TPOCE ITHaMETPOM HE MEHbIIIE
4-5 mm. CkopocTh onyckanus He Oonee 1m/c. YcraHoBKa
npubopa Mo TEYEHHUIO MPOUCXOTUT MPHU MOMOIIU JBYX
PYJIEBBIX MIACTUH. TOYHOCTH ONpeaeeHus] HallpaBIeHuUs
1 rpanmyc, ckopoctu - 1 cm/c.

[puanun pabotel camonuciieB Teuenuii bIIB cBoautces k cnemyromemy. JlomactHoit BUHT mipubopa
HENpephIBHO Bpamlaerca TeueHueM. Ero BpalieHuec MOMOIIBI0O MAarHUTHOM My(Thl mepenaercs B
PETUCTPUPYIOILYIO YacTh npubopa. Yepes 3a1aHHbIe MPOMEKYTKH BPEMEHU aBTOMAaTHYECKU BKIJIIOYAETCS
CIIETJIEHUE JIONACTHOTO BUHTA C JMCKOM CKOPOCTH, KOTOPBIA HauWHaeT MOoBOpaunBaTbesa. YeM Oomblie
CKOpPOCTh TEUCHHMS, TeM Ha OOJIbLIMI yrojl yCHeeT MOBEpHYTHCS JUCK 3a BpeMs, MOKa BKIIIOYEHO €ro
CIIETUIEHUE C JIOTMIACTHBIM BUHTOM. BKIIIOYeHHE M BBIKIIOYEHHE JHMCKAa CKOPOCTU OCYIIECTBIISETCS
4acOBBIM MEXaHU3MOM. Bpemsi, Ha MPOTSHKEHUH KOTOPOTO JUCK CKOPOCTU CBSI3aH C JIOMACTHBIM BUHTOM,
HAa3bIBAE€TCS BpEMEHAMU AKCITO3HUIUU, OHO paBHsAETCS ~ 176 cexyH.

OnHOBpPEMEHHO ¢ HA4YaJIOM SKCIIO3ULIUH, TO €CTh C BKJIIFOUEHUEM JIMCKAa CKOPOCTHU, YaCOBOW MEXaHU3M
O0CBOOOXKTAE€T CTOMOPHOE MPUCTIOCOOSICHNE (appeTHp) MarHUTHOM KapTYyIIKH, M OHA YCTAHABIIUBACTCS B
IUIOCKOCTH MAarHUTHOro MepujauaHa. [lo OKOHYaHMM OKCIIO3UIIMU aBTOMATHYECKH cpabaThiBacT
neyaraomuii MexaHu3M. Ha nucke CKOpOCTM M Ha MAarHUTHOW KapTylIKe HaKJIEeHbl PE3UHOBBIE
nudposbie mKaiel. [ledaraomuii MexaHu3M HAaHOCHUT KPAcKy Ha T IIKaIbl U MPUKUMAET K HUM JICHTY,
Ha KOTOpOil meyaTaroTcst Hupshl ¢ TMCKa CKOPOCTU U MarHUTHOM KapTymku. [locne Toro, kak oTnedaTku
CZI€TIaHbl, IUCK CKOPOCTH BO3BPAIIAETCS B UCXOAHOE MOJIOKEHUE.

Yempoiicmso camonucya.

OCHOBHBIE y3JIbl: KOPIYC, JIOMMIACTHOW BUHT, PYJIb U PETUCTPUPYIOIINI MEXaHU3M.

Kopriyc u3roroBieH B BHJI€ MYCTOTENIOr0 JaTyHHOro HuiauHApa. OH yKpeIjieH Ha MacCHBHOM
OCHOBAaHMH, KOTOPOE CIY)KUT IJisi OTPa)ACHUS JIONMACTHOro BHHTA. CBEpXy KOPIYC TIE€pMETHYECKU
3aKpBIBACTCS KPBILIKOM.

K kopnycy npubopa Kpenurcs pyib, KOTOPbIM COCTOUT U3 ABYX IJIACTHUH U 00TEeKaTelsl.

JlonacTHOM BHMHT COCTOHUT H3 YETBIPEX JIONMACTEM M3 OPraHUYECKOro CTEKJIa, KOTOPOE HMEET
YACIBbHBINA BEC, OIM3KHUI K yIETLHOMY BECY MOPCKOH BOJIBI.

Peructpupyromuii MexaHuU3M COCTOUT M3 TPEX VY3JO0B: YIPABISIOLUIETO, JEHTONPOTSXKHOTO H
neyaTatomero. OH MOMEIIEH B METANIMYECKOM LHUJIMHAPE, KOTOPBIM JIETKO BCTABIISETCS M BBIHUMAETCS
u3 Koprmyca. BHyTpM mWIMHApa pacHojoOKEH YacOBOM MEXaHHW3M, M CBEPXY OH 3aKpbIBAeTCS
METAJUIMYECKUM 4YexJoM. YacoBoW MeXaHW3M MPHUBOJWUT B JBHKEHUE YIPABIAIONIEE YCTPOMCTBO.
OCHOBHBIMHU JIE€TAJISIMU YNIPABIIAIONIETO YCTPOMCTBA SIBIISIIOTCA YHPABJSIONMIME U MHHYTHBIM JUCKH.
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MUHYTHBIM [HCK, COEIMHEHHBIH C YNpaBISIIOLIMM, pa3feieH Ha 60 neneHuil, KOTOpbIE OTBEYAIOT
MHUHYTaM BpEMEHHU. YTPaBIAIOUIMA JUCK COCTOMT M3 JBYX CKPEIUIEHHBIX MEXIy COOOH KpYIJIbIX
IJIACTUHOK € Ipope3siMU. PaccrosHue Mexnay Mpopes3siMu, a CIEAO0BATENIbHO, U KOJIUYECTBO IIPOpE3EH
COOTBETCTBYET IUCKPETHOCTH H3MepeHuil mpubopa. B kommuiekre mpubopa ectb 6 OUCKOB, KOTOpbIE
MpeAHa3HauYeHbl 1715 U3BMEPEHUM ¢ TUCKpeTHOCThIO 5, 10, 15, 20, 30 1 60 MuHyT.

Han nuckom ckopocTed pacmoioKeH nedararomuii y3en. OH COCTOMT M3 MeYaTarollel KapeTKu K
KOTOpOHM TMpHKpEeIuieH (eTpoBblii BaIMK, NMPONUTAHHBIM HecoxHymlell kpackoil. Korma cpabarbiBaeT
9acOBOM MEXaHU3M, BAJIMK OIyCKAETCA Ha IUCK CKOPOCTEHM M MarHMTHYIO KapTYIIKy M CMa3bIBA€T UX
Kpackod. [Ipm nanpHeiIeM ONMyCKaHWM KapeTKd, OHa MNpIWKUMaeT K mpudram JeHTy, U Ha Hel
OTIIEYaTBIBAETCS OTTUCK, KOTOPBIM MTOKA3bIBAET CKOPOCTh U HAIIPABJICHUE TCUCHUS.

K neoocmamwxam BIIB omuocamcs.

a) HEMmoJIHasg COMOCTaBUMOCTh JAHHBIX IO CKOPOCTH U HAIMPABICHUIO (OTCYET HAMNpPABJICHUS -
MTHOBEHHBIH, a 3HAYCHHE CKOPOCTH OCPETHEHO TI0 MHTEPBAITY BPEMEHH TOPsAIKAa 3 MUHYT);

0) HemoCTaTO4Has YYyBCTBUTEIBHOCTh KOPIyCa IPU OPUEHTAIIMH IO HAMPABICHUIO B CIIA0BIX
noTtokax (o 10 cm/c);

B) 3HAYUTEIHHBIN Pa30pOC JaHHBIX IO HATIPABIECHUIO B CJIOE, OXBAYEHHOMY BOJIHCHUEM,;

I') CYIIECTBEHHOE BJIHMSHHUE BEPTUKAIBHBIX TEPEMEIICHU MpuOopa HAa TOYHOCTH JAHHBIX TIO
CKOPOCTH.

Ilposepka pabomwi npubopa

a) [IpoBepka repmeTHUHOCTH KopIityca. B kopryc BcTaBisiercss Oymara, U OH OIyCKaeTcsl Ha TiTyOuHy
1200 m. ITocne nogpema npubopa Oymara JI0JIKHA OCTaBaTHCSI CyXOH.

0) IIpoBepka Beptatora. OOpaleHre BepTIIOra Ha OCH JOJKHO MPOXOIUTh O€3 3aeTaHui U XPyCTa.

B) [IpoBepka momacTHOro BUHTA. [IpOBEpSIOT MPaBMIIBHOCTH ()OPMBI JIOMMACTHOTO BUHTA (WM HET
CJIENIOB TIOBPEXKICHHH ), OalaHCHpOBaHue Jonar (IMyTeM HakjaoHa npubopa Ha 10-15 rpamycoB B pa3sHBIX
HAIMpPAaBIICHUSX; MPU TMPABUILHOM OalaHCUPOBAHUU JIOMATHl MPU HAKJIOHE HE CABUTAIOTCS) U JIETKOCTH
oOpamieHus: BUHTa (BO3BPAIAlOT BPYYHYIO IUCK CKOPOCTEH, 4epe3 MarHuTHyr0 My(pTy oOparieHus
JOJKHO TIEpeIaThCs Ha JIOMACTHOM BHHT).

r) [IpoBepka KOMmacHOM KapTYIIKU. 2 BUA:

I) Heo6xoaumo yoemuThesi B CBOOOTHOM OOpaIIeHUH KapTYIIKH HA UTJIe B IEPUO dKCIIO3ULIUU. J{7st
ATOrO JIENAI0T CEPUI0 OTPAXKEHUH, MPU STOM MEXaHU3M, KOTOPBIA PErHCTPHUPYET, HE JOJKEH MEHSTh
CBOETO TOJIOXKEHHSI. Y HOPMAIBHOTO Tprbopa pa3dpoc B MOKa3aHUIX HE TOJDKEH MPEBhIMATh 1°.

IT) Heobxoammo ompeaenuTh TOYHOCTh YCTAHOBKU 1O MAarHUTHOMY Mepuauany. J[is 3Toro menaror
HECKOJIBKO OTPaXCHHUI MPHU pa3HBIX M3BECTHBIX HANpaBieHHUsX. HampaBieHue ompenesisioT ¢ MOMOIIBIO
komraca i 6ycconu. OmmOKu He TOHKHBI OBITH OoJIbIIe 4°.

n) IIpoepka amcka ckopocteii. [ToBopaunBaeTcst in TUCK 1O OKOHYAHUH IKCIO3UIIMH B UCXOIHOE
NnojokeHue. [ 3Toro OUCK BpPYYHYIO NEpPEKIaAbIBalOT B KpalHee monoxkenue. I[loa neiictBuem
MTOBOPOTHOM MPYKUHBI TUCK JOJIKEH BEPHYTHCS B UCXOTHOE MOJIOKEHHUE.

e) IIpoBepka CTpOYKOMPOTSHKHOTO M TMedararorniero ycrpoicrta. Jlemaercs 5-10 orpaxkenwmii. [lpu
UCIIPaBHON PabOTe CTPOUYKOMPOTSIKHOTO W IMEYATAOIIET0 MEXAaHW3MOB OHU JIOJDKHBI OBITh YETKUMU H
PaBHOOTCTOSIIMMU APYT OT JApyTa

k) [IpoBepka BpemeHu 3kcnio3unun. [IpoBepsercs Mo CeKyHIOMepY sl HECKOJIBKUX TUCKOB. Bpems
9KCIIO3UIIUU HE JIOJDKEH OTJIMYAThCS OT YKa3aHHOTO B racnopte 6onee yem Ha 5%.

3) IIpoBepka cyTouyHOro xoJa BpeMeH. Y CTaHABJIMBAIOT YNPABISAIOLUIMI JUCK C HHTEpBaIoM B 1 yac.
3aBoJAT 4acoBoil MexaHu3M. [lo pagmocurHazaM TOYHOIO BPEMEHM JENAalOT NEpBOE OoTpaxeHue. Bce
CIIEYIOIINE OTPAKEHHUsS JODKHBI COBMAAATh C KAKIBIM CIEAYIOIIUM CUTHAJIOM TOYHOTO BPEMEHH.
[IpoBepky AenaioT Ha MPOTSHKEHUH HECKOJIBKHUX CyTOK. Ommoka XoJa BpeMEH 4epe3 CYTKHM He JOJDKHA
MPEBBIIIATH IBE MUHYTEHI.

Coxpanenue npubopa

l.oxpaHATh OT yAapos,
2.CO,Z[€p)KaTB B UHUCTOTC MCXaHU3M,
3.cneauTh 32 YUCTOTOU MpUdTa,
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4. He JomycKaTh 3aroTeBaHUEe MexaHu3Ma. /[ 3Toro He packpbiBaTh MPHOOP 10 TEX MOp, MOKa OH
HE TIPUMET TeMIIepaTypy OKpYKaroulei cpesr,

5. pa300pKy U peryIMpoBaHue Npudopa AeaaTh TOJIbKO B KPAHUX CIydasx;

6. ecu B mpubop momana Mopckasi BOJIa, TO HEMEJIEHHO TOCTIe MoIbeMa OH IIPOMBIBAETCS MPECHOM
BOJIOM C MBUIOM;

7. 110 OKOHYaHUH PaObOT KOPIYC MPOMBIBAETCS TPECHOM BOJIOM.

Ilooecomoska x pabome

1. YcranaBnuBaeTcs ynpasistOIIMi JUCK B 3aBUCUMOCTH OT AMAIla30Ha CKOPOCTEH TEUEHUH.

2. BcraBmsior nmenty B mpubOop. 3amac JeHThl paccuutaH Ha 1500 orpaxenuid. s paGoTsl
npuMeHsierca TtenerpadHas JeHTa JHOW no 16 merpos, mmpuHoit 10 mm. Ha onHOi u3 cTopoH
HaHECEHHasl LIBETHAs JIMHMUSL.

3. CMa3bIBalOT KpacKoOM BaJIUK.

4. 3aBoAAT MPYKUHY YaCOBOTO MEXaHHU3Ma.

5. IIpuBOAAT KOHTPOJIBHBIE OTPAKECHUS.

6. Jlenarot Ha JIeHTe OTMETKY U 3alMChIBAIOT PSIIOM JaTy U BpeMsl.

[Tocne »TOro meaMKoM coOuparoT MpUOOp, TO €CTh MPUBUHYMBAIOT OOTEKATENbh M MPHUKPEIUIAIOT K
Koprycy. MexaHu3M, KOTOPBI pEerucTpupyeT, yCTaHaBIMBAIOT B KOpIyce MpuOOpa. 3akpbIBalOT €ro
KPBILLIKOM ¥ OABELIMBAIOT K TPOCY.

OfHUM M3 COBPEMEHHBIX OTEUECTBEHHBIX CPEICTB M3MEPEHMsI CKOPOCTU M HAIpPABICHUS TEUEHHUH
aBisieTcs npudop «BekTop-2», pazpaboranubsiii u u3rotasnuBaembiii OAO «Hay4HO-IpOM3BOACTBEHHOE
npeanpusitae «Pagap mmc» (OAO «HIIIT «Panap mmey), r. Cankt-IlerepOypr.

W3roraBnuBaemMas anmnaparypa Bouuia B ['ocynapcTBeHHbIN peecTp cpeacTB u3aMepenuil mog Ne48788
(cBumeTenbcTBO 48788 00 yTBEP)KAECHUM THUTIA CPEACTB U3MEPEHUI).

[IpuBeneM OCHOBHBIE XapaKTEPUCTUKHU anmaparypsl «BexTop-2».

HN3mepuTeu CKOPOCTH M HANIPaBJeHHs TedeHnil «BekTop-2»

Ha3na4yenue cpeacTBsa usMepeHHU

N3meputenu cKkOpoCcTH U HampaBJIeHHs TeUeHU «BekTop-2» (nanee — n3MepuTenn) mpeIHa3HaAuYCHBI
JUTSL U3BMEPEHUN CKOPOCTH M HAIPaBJICHUS T€YEHHH OTHOCUTEIBLHO MAarHUTHOI'O MEpUMaHa, U3MEPEHUM
TUAPOCTATUYECKOTO JABJICHUS U TEMITEPATYPhl BOJIBI.

Onucanue cpeacTesa u3MepeHui

[IpuHuun nelcTBUS W3MEPUTENsT OCHOBAaH Ha MPeOOpa3OBaHUSAX YIIOBOW CKOPOCTH BpPAIICHUS
JaT4uKa CKOPOCTH TEUYEHUW M YIJIOB TOJIOKCHHM MarHUTHOTO Kommaca U (mrorepa B KOJHMYECTBO
HMITYJICOB, IIPONOPIMOHAIIBHOE OPTOTOHAIBHBIM COCTABIISAIOIIMM CKOPOCTH TeueHHs. 110 momydeHHbIM
3HAUEHUSAM IPOEKLUI BEKTOPAa CKOPOCTH BBIYUCIIAIOTCS 3HAUEHUSI CKOPOCTH M HaIlpaBJIEHUS TEYEHUH.

B cocraB u3mepuTens BXoaAT cienytone nsmepurenbapie kanansl (MK):

- WK ckopoctu TeueHudl, mnpexacraBisommii coboit porop CaBoHMyca ¢ HHIYKTUBHBIM
npeoOpa3oBaresieM yriioBOM CKOPOCTH BpallleHUs! B MPONOPIUOHATILHOE YHCIIO UMITYJIbCOB;

- UK nanpaBieHus TEUSHUH, COCTOAUIMNA U3 (urorepa ¢ MHAYKTUBHBIM MpeoOpazoBaTeseM yroia —
KOJl ¥ MarHUTHOT'O KOMIIaca ¢ EMKOCTHBIM IIPeoOpa3oBaTeieM yroi-KoJ;

- UK ruppocraTryeckoro AaBieHHs ¢ JaTYUKOM TeH3oMeTprueckoro tuna «Candup-22» J1-2,5 (uam
J1-16), coyxamuii st onpeAesIeHHs] TITyOUHBI TIOTPY>KEHUSI H3MEPHUTEIS;

- UK TemnepaTypbl ¢ JaTYUKOM - IJIATUHOBBIM TEPMOMETPOM CONPOTUBIEHUS ISl KOMIIEHCAIIUU
BIIMSIHMS TEMIIEPATYPBI HA JATYUK THAPOCTATUYECKOTO JABJICHMUS.

KomMmnieHcanus ucka)xeHUi CKOPOCTH TE€UEHMsI, BOSHUKAIOIIMX IpU HakjJIoHe poTopa CaBOHMYCA MOJ
NEUCTBUEM IIOTOKA, OCYILECTBIISIETCS JAaTYMKOM yIila OTKJIOHEHUS HW3MEpUTENs OT BEPTUKAIM THUIA
aKceJIepOMETp, BBIMOJIHEHHOTO Ha 0a3e HHTErpajibHOM MUKPOCXEMBI.

Pesynbrarer n3mepennii UK nepuonnyueckn 3anmuchiBalOTCs B YHEPrOHE3aBUCUMYIO MTaMsITh 00beMOM
2 M6ut. CuuThIBaHHE JAHHBIX U3 MaMATH OCYLIECTBISETCA MOCIE TMOAbeMa U3MEPUTEIIS HAa TTIOBEPXHOCTh
yepe3 BHENTHUM FrepMETHYHBIN pa3bEéM HEMOCPEICTBEHHO B MEPCOHAIBHBIN KOMITBIOTED.

DNeKTpOoHHAsl cxeMa M3MEPUTElNs MocTpoeHa Ha Oaze aByx mukpomporeccopoB (PIC 14000 u PIC
16F84), obecnieunBaromux MpeIBapuTEILHYI0 00paOOTKY JaHHBIX, BBEJCHHE IMOINPABOK HAa BIIUSIOIINAE
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(dakTopsl BHEHIHEW cpenbl, (HOpPMUPOBAHHE CTAaHAAPTHOrO OOMEHAa JaHHBIMH C MEPCOHAIBHBIM
KOMITBIOTEPOM Yepe3 MOCIIeI0BATEIbHBIN MOPT 10 nHTepdeiicy RS-232.

KOHCTpYKTHBHO HM3MEpPHUTEIb COCTOMUT M3 TEPMETUYHOTO IHJIUHIPUYSCKOTO KOpIyca, BHYTPH
KOTOPOTO Pa3MEIICHBI JIEKTPOHHAsI CXeMa Ha JIBYX MEYaTHBIX TUIaTaX, MarHUTHBIA KOMITAC, aTYMK yria
OTKJIOHEHUS OT BEPTUKAIM M OarapelHbli OJOK MUTAHUS U3 JIMTHEBBIX 3JIEMCHTOB. Ha HWKHEH KpBIIIKe
KOpITyca pAacIoJIOKEHBl JaTYMK THIPOCTATUYECKOTO JaBJICHUS W WHAYKTHBHBIH TpeoOpa3oBaTelb
¢rorepa yroia-KoJ.

JlBa BHENIHWX HI)KHUX OTCEKA M3MEPHTENs 3aHUMArOT ¢uirorep u potop CaBoHuyca. BHyTpH mosoi
OIOPBI OTCEKA Pa3MEIICH JaTYMK TEMIIEPaTyPhl.

Ha BepxHe#l KpbIIKe KOpITyca YCTAaHOBJICH TePMETHYHBIA pa3béM [UIS TOAKIIOUCHHS KaOes
KOMIIbIOTEpA M PHIM-OO0JIT, CITY)KAIUH JJIs TOJIBECKU U3MEPUTEIIS Ha KPOHIITEIHE, & TAKXKE SBIISIOIIMNCS
KPETEe)KHBIM 3JIEMEHTOM, YICPKUBAIOIINM BHYTPEHHHUH KapKac H3MEPHUTENS BHYTPH 3aIIUTHOTO KOpITyca.

W3mepurens  umeer  jABe  MOAUGUKAIMM,  OTIMYAIOIIAECS  JUAMa30HOM  H3MEPEHHI
THIIPOCTATUYECKOTO TaBJICHUS:

- mogudukaius AUBM.416222.001 (quamazon ot 0 mo 2,5 MIla);

- mogudukanus AUBM.416222.001-01 (auama3zon ot 0 mo 15 MITa).

dororpadust obmero Buga u3Meputens (B Kopmyce W 0e3 Kopiyca) M MecTa TUIOMOMpPOBAHHS
npuBeacHbBI Ha Prc.12.6.

Puc.12.6 OO6umii BUI M3MEpUTENsI CKOPOCTH M HAIPaBICHUs TeueHui «BekTop-2»
(B kOopmyce u 6e3 KopIyca) ¥ MecTa IIIoMOUpOBaHUS
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IIporpammHoe obecnieueHue

[Tporpammuoe obecnieuenue (I10) nzamepurens AUBM.00016-01 Bkirouaer:
- [1O «IIporpamma npuema JaHHBIX B paboueM pexxumey» «Vektor2.Work1.exe».
- T1IO «IIporpamMmma uTeHUs JaHHBIX U3 MaMATH» «Vektor2.memory.exey.
- [1O «IIporpamma mporeccoproro 010ka», BcrpoeHHast B Mukponporeccopsl PIC 14000 u PIC 16F84,
oOecneunBaromas GyHKIHOHUPOBAHUE U3MEPUTENSI B aBTOHOMHOM PEKHUME
AVBM.00015-01.

Nnentudukannonnsie nannupie [10 npuBenens B Tabmume 12.1.

Ta6auna 12.1

JaHHBIX U3 ITaMATH

Haunmenosanue 110 WNnentudukanmonnoe | I{udporoii uaentu- | HammeHoBanwue mpo-
HaumeHoBaHue 110 ¢uxatop I10 (koH- | TpamMMBbI BBIYHCICHUS
TpOJbHAs CyMMa UC- | LHU(POBOro UACHTHU-
MOJIHSIEMOT0 KOJIa) ¢dukaropa [10
[Iporpamma nprema
JTAHHBIX B paboyem Vektor2.Work1.exe. A571D0OE1 CRC32
pexume
Hporpanma xrexis Vektor2.memory.exe C6F8B1A7 CRC32

IIporpamma mmpouec-

AVIBM.00015-01 -
COpHOTO 0JI0Ka

Mertponornuecku 3HaunmMas 4acthb [1O u pe3ynabTaTshl U3MEPEHHH 3AIMIIEHBI C TOMOIIBIO MapoJisi U
CIICHUAJIbHBIX CPCACTB 3alIUThI OT NPCAHAMCPCHHLIX U HCIPCAHAMCPCHHBIX U3MCHEHHUH.
3amuta [IO oT HenmpenIHAMEPEHHBIX U MPEIHAMEPEHHBIX U3MEHEHUM COOTBETCTBYET YPOBHIO «C»

no MU 3286-2010.

MeTpO.HOI‘I/I‘IeCKI/IG N TCXHUYCCKUC XaPAKTCPUCTUKU

Taoauma 12.2

THJIPOCTATH- YECKOTO AaBieHus, %0

H 3HaveHHE XapaKTe-
AUMEHOBAHUE XAPAKTEPUCTUKH
PUCTUKH
1. /Inana3zoH u3MepeHuii CKOPOCTH TEYCHHH V5, CM/C ot 1 no 150
2. [Ipenensr momyckaeMoi aOCOIOTHON MOTPENIHOCTH M3MEPEHUM CKOPOCTH +(1+0,05V,.)
TEYEHU, CM/C - ' o
3. Jlnana3oH u3MepeHnii HalpaBIeHUs TEYCHHH, YITIOBOM Tpayc ot 0 1o 360
4. Ilpenensl gomyckaeMoii abCOTIOTHON MOTPEITHOCTH U3MEPEHUI +10
HaIpaBJICHUs] TEYEHUH, YIJIOBOU Irpalyc
5. JInana3zoH u3MepeHui rugpocrarnyeckoro aasienus, Mlla:
- momudukanus AUBM.416222.001 or0mo025
- momudukamus AUBM.416222.001-01 or 0 mo 15
6. [Ipenensl qomyckaeMol MPUBEACHHON MOTPEITHOCTH U3MEPECHHMA +05

7. [lnana3on n3mepenuii remneparypsl, °C

0T MUHYC 2 10 25

8. Ilpenens morryckaeMoii aOCOIFOTHOM IMTOTPEITHOCTH U3MEPEHHUI TEMITePaTYPHI, +0,1
9. Hanpspxenue nutanws, B 7,2
10. [ToTpebnsiemast MOIITHOCTH, MBT 60
11. TaGapuTHBIE pa3mMepsl (THaMeTp*BHICOTA), He OoJiee, MM: 95x650
12. Macca, He Ooee, KT 4,0

13. YcnoBus sKcIuTyaTaluu:
- Temneparypa Boasl, °C
- IpeleIbHOE THApOcTaTnyecKoe nasienue, Mlla:
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moaudukamus AUBM.416222.001 3,0
moaudukamus AUBM.416222.001-01 17,0
14. Cpennsist HapaOOTKa Ha OTKa3, 4 15000
15. Cpennuii cpok CiryxObl, JIeT 10

3HaK yTBepsKAeHHs THIIA
3HAaK YTBEPXKACHHS THUIIA HAHOCUTCS METOJOM JIa3€pHOM T'PaBUPOBKM Ha KOPILYC HU3MEPHUTENA H
TUNOTPa()CKUM CIIOCOOOM Ha TUTYJBHBIE JIUCTHI PYKOBOJCTBA MO HKCIUTyaTalluu U (hopMyJsipa.

KoMiuiekTHOCTD cpecTBa H3MepeHui
Taoaunma 12.3

HaunmenoBanue cocTaBHOM YacTH KomuecTEO Ha MOAUGHKAIHIO
ANBM.416222.001 |ANBM.416222.001-01
W3meputens CKOPOCTH M HAITPaBJICHUS TCUCHUN 1 1
«BexTop-2»
Kommuext 3anacubix yacteit AUBM.416943.001 1 1
[Tepexoaauk ComPort - USB-Port 1 1
ANBM.467119.003
Dopmymsp AUBM.416222.001D0 1 1
PykoBozcTBO 110 3cIuTyaTanuu 1 1
ANBM.416222.001PD
[Iporpammuoe o6ecnieuenne AUBM.00016-01 1 1
(Ha KOMIaKT—/IHUCKE)
Metonuka nmosepku MIT 254-0020-2012 1 1
VYnakoska AUBM.416945.001 1 1
IMoBepka

[ToBepka ocymiecTBisieTcsl B COOTBETCTBHH ¢ JokyMeHToM MII 254-0020-2012 «M3mepurens CKOpOCTH U
HanpaBjieHus TeueHu «BekTop-2». Meroauka noBepku», yreepxkaeHasmM ' CU OI'VII « BHUUM
um. JI.1. Menneneeay» B utone 2012 r.

OCHOBHBIE CpE/ICTBA ITOBEPKU:

- pabounii 3TAJIOH CKOPOCTH BOJHOTO MOTOKA — MPSAMOJIMHEHHBIM rpaaynpoBounblii Oaccerin ['THU,
OTHOCHTEJIbHAS MOTPEITHOCTh U3MepeHuid B quamnazone oT 0.02 mo 5.00 m/c ve 6onee = 0,3 %;

- Oycconp tuna OBK wmm BIII-1, nuana3on m3mepenuit ot 0 go 360 rpan, mpeaesnsl JOMycKaeMoO
norpemHocTy + 1 rpan;

- MaHoMeTp Tpy3onopiHeBoi MII-60, k1. Tounoctu 0.05 mo 'OCT 8291-83,;

- ma"omeTp rpy3onopurHeBor MIT-600, k1. Tounoctu 0.05 mo 'OCT 8291-83;

- TepMomMeTp conpotuBienus 3TagoHHbiii 9TC-100 3-ro paspsana mo 'OCT 8.558-93.

Caenennsi 0 MmeToauKax (Meroaax) usMepeHuil npuseneHsl B JokymeHTe AVUBM.416222.001 PO
«M3mepuTens CKOPOCTH U HapaBJeHUs TeUeHUM «BekTop-2». PYKOBOACTBO MO 3KCILTyaTallm.

HopmaTuBHbIe M TeXHHMYeCKHE JOKYMEHTbI, YCTAHAB/JIMBAIOIIUE TPeOOBAHUSI K HU3MEpPHUTEJII0
CKOPOCTH M HanpaBJeHus TeyeHmii «Bexrop-2»

1. TOCT 8.486-83 I'CU. TI'ocynapCTBEHHBIN CHEIUAIbHBIN 3TAJIOH M TOCYIapCTBEHHAS TOBEPOYHAS
cxema JUIs CpeJCTB U3MEPEHUI CKOPOCTH BOJHOTO 1MoToka B auanazone 0,005...25 m/c.

2. TOCT 8.017-79 I'CH. TI'ocynapcTBEHHBIN CIIENUATBHBINA ATAJIOH U TOCYAapCTBEHHAS TTOBEpOYHAs
cxema JUIs CpeJCTB U3MEPEHUH N30BITOYHOTO NaBienus 10 250 MI]a.

3. TOCT 8.558-93 T'CU. TocymapcTBeHHass TOBEpOYHAas cxXeMmMa IS CPEACTB HM3MEpPEHUM
TEMIIEPATYPHI.

4. «M3mepuTenb CKOpPOCTH U HampaBieHUs TedeHui «Bekrop-2». TexHuueckwe yCIOBHS»

ANBM.416222.001 TY.
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Pexomengauum 1o 00JacTAM NpuMeHeHHsi B cdepe TrocyJapCTBEHHOr0 PperyJupoOBaHHs
o0ecreyeHus eIMHCTBA U3MePEHUI OCYIIECTBICHHE JIEATEIHHOCTH B 00JIACTH THIPOMETEOPOTIOTHH.

HzroroBurein

OTkpsITOE aKkIHoOHEepHOE 001IecTBO «HaydHo-nmpon3BoAcTBeHHOE Npeanpustue «Pagap MMcey»

(OAO «HIIIT «Pagap Mmc»)

Anpec: 197375, r. Cankr-IlerepOypr, yn. HoBocenbkoBckasi, 1.37

Tenedon: (812) 777-50-51

dakc: (812) 600-04-49

E-mail: radar@radar-mms.com

B HEKOTOpBIX OTEUYECTBEHHBIX AKCHEAMIMSIX (IO COTJIACOBAHMIO C 3aKa34MKOM) IMPUMEHSIOTCS U
Apyrue Kak OTEYEeCTBEHHBIC, TaK U 3apyOeKHbIC U3MEpUTENU TeueHUU. [Ipu 3TOM pyKOBOIUTENN TaKHX
pabot OepyT Ha ceOsl OTBECTBEHHOCTh 3a COOJIOJICHHE BCEX HEOOXOIMMBIX TMOBEPOYHBIX MPOIEAYP H
coomoaenue coorBercTBytommx ['OCT o, Brmouas ['OCT 8.486-83 T'CU. T'ocymapcTBEHHBIH
CHeIHalIbHBIM 3TaJOH ¥ rOCYAapCTBEHHAs IOBEPOYHas CXeMa Uil CPEICTB U3MEPEHUN CKOPOCTH BOJHOTO
moroka B guanasone 0,005...25 m/c.

K takum mpubGopaMm OTHOCHUTCS, B YaCTHOCTH, m3MepuTeNb TeueHus «IloTok-3», pa3paboTaHHBIN B
BbIyckaeMblil ManibiMu cepusiMu OKbB okeanonornueckoit rexuuku PAH.

bazoBas Monenp u3MepuTens TeUeHUN U TeMIepaTypbl MOPCKoit Bobl «IloTok—3» npenycMmarpuBaer
TaKXe BO3MOXXHOCTh IMOJKIIIOYECHHUSI KAHAJIOB JJIS MU3MEPEHHUS DJICKTPOINPOBOAHOCTH M CKOPOCTH 3BYKA.
Oco0eHHOCTBIO TPUOOpa ABISCTCS HaJUYKE MPOYHOTO JOJTOBEYHOI0 TUTAaHOBOTO Kopmyca (Puc. 12.7).

WMameputens  «IloTok-3» o00mamaer TEXHUYECKUMH  XapaKTEPUCTUKAMH,  TO3BOJISIOIIUMHU
WCIIOJIB30BaTh €ro JUIsi HaTYPHBIX SKCIMEPUMEHTOB Kak B MPUOpPEKHOH 30HE, Tak U B coctaBe ABC Ha
okeaHckux riryonnax (Tabmuma 12.4).

B nacrosimiee BpeMsi uMeercss Ooiiblasi JIMHEWKAa OIBITHBIX OOPa3IOB M CEPUHHO BBITYCKAEMBIX
M3MEpUTENEH, MTO3BOJIIONINX TOIY4aTh J0CTaTOYHO PEIPE3eHTaTUBHBIC TaHHBIC.

Puc. 12.7 bazoBast Mozenb U3MepHTENs TeUeHUH 1 Temueparypsl «[1oTok—3».
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Tabauua 12.4
TexHuuyeckue XapakTepucTHKH u3MepuTes TedeHuii «IloTok—3»

PaGouas rmyOuna, M, 10 6000
JlnanazoH U3MEPEeHHs MOJTYJISI CKOPOCTH TEUCHHSI, CM/C 3-250
[TorpemHoCTh M3MEpPEHNST KOMIIOHEHTOB CKOPOCTH TEUEHHUS 2% ot Vmax +2 cm/c
Jlnama3zoH HanpaBJICHUs BEKTOPA U3MEPEHUSI CKOPOCTH 360
TEUYCHHSI, TPATyChl

CpennexBaapaTuieckas orrOKa BEKTOpa HAIpPaBJICHMUS, B 5
rpaaycax, He Ooiee

Jlnana3zoH u3MepeHus Temmepatypsl, °C -2 -+35
TounocTh n3Mepenus remmepatypsl, °C 0.03
Jlnamna3zoH U3MEpEHUs IIEKTPOIPOBOIHOCTH , CM/M 0-25
TouHOCTH M3MEpEHUs NEKTPONPOBOAHOCTH, CM/M 0.005
Jnanason n3mepenuns nasnenus, MIla, no 60
TodHOCTh M3MEPECHUS TABICHUS 0.5%
[Tepuonap! ycpenHeHus U3MEPEHUH, B MUHYTaxX 2-60
Tumn Garapeit R20 (6 p.)
OnepanroHHas HE3aBUCUMOCTD, B TOAAX, JI0 2
EmMxocTh Hanonuenus, kb, 1o 512

B nopsnke nHdopManuy OTMETMMOCHOBHBIE THUIIBI M3MEPHUTENCH TEYCHHUH, MCIOJIb3YIOUINXCS B
HacrosIee BpeMs 3a pyOexxoMm. B cBsi3u ¢ Tem, 4TO OH HEe BKJIIOUYEHBI B [ OCymapCTBEHHBIA peecTp
CpCACTB H3MCpCHPII>i POCCTaHI[apTa, OHU MOTYT HCHOJIB30BATHCA KaK AOIOJHHUTCIBHBIC K OCHOBHBIM
WU3MEpUTENBHBIM CPEACTBAM.

Oxeanorpaduueckasi usMepuTeabHas miaargopma Seaguard

Hogselimein 1 caMoil NEPCIEKTUBHOM TEXHOJIOTHEW I U3MEPEHHSI MOPCKUX TEYCHUH SABIISCTCS
WCIIOIb30BaHUE M3MEpHUTeNiel Ha ocHoBe mpuHiuna [lomiepa. M3mepurensHas miuatdopma Seaguard
¢upmel Aanderaa (HopBeruss) — 3TO HOBOE IOKOJEHHE OKEaHOTPa(PUUECKHX H3MEPUTEIbHBIX
maTdhopmM, JIETKO KOHMUTYPUPYMBIX I PETHUCTpAIMu J000T0 M3 HAaOOPOB OCHOBHBIX MapaMeTpPOB
COCTOSIHMSI MOpCKOHM cpenbl. COBpEMEHHBIE KOMIIBIOTEPHBIE TEXHOJOTMU B COYETAaHUU C Pa3BUTOHN
nudpoBoit 00pabOTKON CUTHAIOB OOECIEYMBAIOT TOYHBIC W JCTAIM3UPOBAHHBIC M3MEPEHUS C OYCHBb
BBICOKUM pazpemieHreM. [Ipubop perucTpupyer cieAylome napaMeTpbl MOPCKOH Cpelbl: CKOPOCTh U
HalpaBJIeHUE TEUEHHs, TUAPOCTATHUYECKOE IaBJICHUE, CHEKTPaJIbHBIE IapaMeTpbl MOBEPXHOCTHOTO
BOJIHEHHUS, TEMIIEPATYPy, IEKTPONPOBOJHOCTb, COJIEPKaHUE PACTBOPEHHOIO KUCIOPOJAa U MYTHOCTh
BOJIBI.

[Tpu6opst SEAGUARD noctasnstorest B 3 Monudukamusax ains rryous: n1o 300 m, no 2000 M, 1o
6000 M (Puc.12.8).

B xauectBe uzmepurens redeHnii SEAGUARD nocrasisiercss ¢ MyJabTHYaCTOTHBIM JOMJIEPOBCKUM
JIATYMKOM Te4eHUH. /{1 yMeHbIIeHNns CTaTUCTUYECKOM MOIPEIIHOCTH B OLIEHKE JOIIEPOBCKOTO CIBUTA
JATYMK HU3Jy4aeT aKyCTUYECKHM HMMITYJIbC, COAEPKALIUN HECKOJIbKO YAaCTOTHBIX KOMIIOHEHT. Takon
METOJ] YMEHBIIEHUSI CTaTUCTUYECKON MOTPEUIHOCTH B COYETAHWU C YMEHBIIEHUEM 4YHCIIA MMITYJIbCOB
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o0ecrieurBaeT YBEIUYCHHYIO CKOPOCTh OCYIIECTBICHHS BBIOODKM W CHIIKACT pPACXOJl SHEPTUU.
JloniepoBCKUI JaTYUMK TEUEHUN TAKKE UMEET BCTPOCHHBIN MPOYHBIA 3JIEKTPOHHBIA KOMMAC U TaTUYUK
yria OTKJIOHEHUs IpuOopa OT BEPTUKAIIH.

Puc.12.8 N3mepurens teuenuit SEAGUARD

UYerblpe  aKkycTHUeCcKUX  mpeoOpa3oBaTenis  U3My4alOT  KOPOTKHME  MMITYJIbCHl  BJOJb
y3koHamnpasiieHHbIX Jydeir (600, 300, 150, wmu 50 mOCBUTOK IS KaKIOTO H3MEpEHHs). DTH XKe
npeoOpa3zoBareny (UKCUPYIOT CHUTHAlbl, OTPaXEHHbIE OT HAaXONALIMXCSI B BOJE pacceuBaTeseit
(B3BEILIICHHBICE MHUHEPAIBbHBIC YACTHUIIBI, TUTAHKTOH, MY3BIPhKH), KOTOPHIE HCIONB3YIOTCS ISl pacuéra
TEKYIIeW CKOPOCTH U HANpPaBJICHUS TEUCHHUSI.

Jlyiss yMEHBIICHUS BIUSHUS MOPCKOTO 3arps3HEHUS W JIOKATBHOW TYpOYJIEHTHOCTH H3MEPECHHUS
BBITIOJTHSIOTCS 110 TOpU30HTaIM Ha paccrosiuun 0.4 — 1.0 m oT mpudopa.

Ha BbIXO# matumka moaaroTcs abCOMOTHRIE TEKYIINE 3HAUYCHUSI CKOPOCTH U HATIPABIICHUS TEUCHHUS,
BEKTOPHBIE COCTABIISAIONINE CKOPOCTH B IIMPOTHOM M MEPHUIMOHAIBHOM HAmpaBiICHUSIX, KOJIUYECTBO
AKyCTHMUYECKUX TOCBUIOK M PACIIMPEHHBIM HA0OpP KOHTPOJBHBIX MapaMETPOB — OPHUEHTAIlUs mpudopa,
HAaKJIOH 10 0csAM X U Y U MOIIHOCTh aKyCTHYECKOI0 CUTHAJIA.

Cmanoapmnoe npumenenue. CaMplii pactipocTpaH€HHBIN criocoO ucnonb3oBanus SEAGUARD
— MOHTax Ha Tpoce. [TockonbKy npudop paboTaeT mHpu yriax HakJIoOHa 10 35° OT BEPTUKAIH, TO MOTYT
NPUMEHATHCS JIIOOBIE CIOCOOBI TOCTAHOBKM TPH TOMOIIM IOBEPXHOCTHBIX MJIM TPUTOIUIEHHBIX
noJiep kuBarolx 0yeB. IHCTpyMEHT, yCTaHOBIEHHBIN B TPOCOBOM paMe, MOXKET OBITh JIETKO U3BJIEUEH
u3 He€ 6e3 IeMOHTaka caMOi TPOCOBOM JINHUH.

Hcnonb3oBanne mnpubopa B KadyecTBE ONYCKAaeMOIo 30HAA YAOOHO H3—3a €ro KOMIIAKTHOTO
WCTIOJHEHUS, He3HAUUTENbHBIX MPHUKIAIbIBAEMBIX YCUIUM U mpocToThl oOcmyxuBanusi. SEAGUARD
MOXET OBITh OMyIIEH B MOpe ¢ OopTa HEOOJBIIOTO IUIABCPEACTBA MPU IMOMOIIM PYYHOH J1eOEIKI
Pe3ynpTaThl H3MEpEeHUH COXPAHSAIOTCS BHYTPH NpUOOpa M CUUTHIBATHCS CO CheMHOM SD KapThl maMsaTi
MOCJIe ero MmoabEmMa Ha O0pT.

[TpuGop MOXET TakkKe YCTaHABIMBATHCS M HA JHE B TPAIO3AIMMTHOW HEMAarHWTHOW pame WIN
KPEMUTHCS Ha MOJIBOJAHON YaCTU TMAPOTEXHUYECKUX COOPYKEHUH.

Jns obecrieueHUs] BO3MOXXHOCTH TOJYYEHHs pE3yIbTaTOB H3MEPEHUH B PEXHME pEalbHOTO
BpeMeHnu SEAGUARD o6opyayercs BOJOHENPOHUIIAEMBIM Pa3beMOM C CEpUMHBIM BBIXOJI0M RS—422.
[To xabemnro, MOAKIIOYAEMOMY K 3TOMY Pa3beMy, MOXKET TaKXKe MOJABaTbCsi M JIEKTPOMHUTAHUE, €CIH
npuOOp yCTaHABIMBAETCS HA IOCTOSIHHOM OCHOBE.

Ilpocpammnoe ooecneuenue SEAGUARD Studio. TloctaBnsiemoe ¢ mpuOOPOM MPOrpaMMHOE
obecrnieueHre mpeIHa3HAYEHO IS
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— umnopra B IIK pesynbTaToB n3mepenui, coxpaneHssix Ha SD kapre SEAGUARD;

— oroOpakeHHst HAOOpa HACTPOCUHBIX TApaMETPOB, IPUMEHSIBIINUXCS MIPU JAHHOM MTOCTAaHOBKE;

— OTOOpaKEHMsI U PEJAKTUPOBAHUS MOITYYEHHBIX PAJ0B U3MEPEHMUIL;

— CHHXPOHHOTO OTOOpa)KEHMsI IaHHBIX, OJYYEHHBIX B Pa3sHbIX MU3MEPHUTEIbHBIX KaHANIaX WU OT
HECKOJIbKUX ITPUOOPOB, AJIsl CPAaBHUTEIBHOIO aHAJIN3a;

— DJKCTopTa pe3ynbTatoB u3mepenuii B [10 Matlab;

— DKCMOpPTa JaHHBIX B TeKCTOBBIX (aitnax ASCII;

— TeyaTH WIM SKCHOpTa rpadguueckux (HailioB pa3auuHbIX pOpMaToB;

— KomupoBaHus rpaduky B Oydep Ui BKIIOYCHUS B Apyrue mporpaMmel, Takue kak Word, Excel

— COXpaHEHMS Pe3y/IbTaTOB PEaKTUPOBAHMS;

— BBIYMCIICHUS BUPTYAJIbHBIX IAPAMETPOB.

Kak MHuoromapamerpudeckas msmepurenbHas miatpopma SEAGUARD mnocrasisiercss mo 3asiBKe
3aKa3yMKa ¢ BHIOpaHHBIM HA0OPOM JAATYMKOB, KOTOPBINA B MOCIEAYIOIIEM MOKET JAOMOJIHATHCSA WU, TIPU
HEOOXOJMMOCTH, M3MEHATHCS C HCIIOJIB30BAaHHEM MPOTPAMMHUPYEMBIX [0 JAMANa30Hy CEHCOPOB
TEMIIEpPaTypbl  BOJBL, THMJPOCTATUYECKOTO JaBJICHUS, MapaMeTpOB BOJHEHUS U  IPHINBA,
3JIEKTPOIIPOBOIHOCTH, COJIEPYKAHHUS PACTBOPEHHOTO KUCIOPOJa, MYTHOCTH BOJbL. Bee naTunku uMeroT
0ojiee BBICOKOE Pa3pelICHUE U COKPAIIEHHOE BpeMs 3KCIHO3UIHMHU B CPAaBHEHHM C IPEAIIECTBYIOUIUMHU
MOJICJIIMH, 4YTO TIO3BOJIIET HCHOJb30BATh YBEIUYEHHYIO CKOPOCTh OCYIIECTBICHHS BBIOOPKH
(YMEHbBIINTH HHTEPBAI U3MepeHui). Takum odpazoM, miarpopma SEAGUARD moxeT ncronb30BaThCst
u B kauectBe CT/l miu MHOTOmapaMeTprudeckoro 30Ha, a Tak)Ke PerucTparopa napaMeTpoB BOJIHEHUS
U YpOBHSI.

Tab6uauna 12.5

Texuuueckue xapakrepucTuku usmeputens redennit SEAGUARD
Pabouast rmyOuna, M, 10 3006000
Jlnana3zoH U3MEPEHHUsT MOIYJISI CKOPOCTH TEUEHHS, CM/C 0+ 300
OTHOCHTENbHAS OTPEIIHOCTh U3MEPEHUSI KOMIIOHEHTOB CKOPOCTH 19
TE4EHUs cM/c o OT otedeta
AOGCOITIOTHASI TOTPEITHOCTD, CM/C +0.15
Jlnana3zoH U3MEpEHHUs HalpaBJICHUs, TPaTyChl 0+ 360
Junamna3on n3mepenus temmneparypsl, °C -4 + +36
TounocTs n3mMepenus remneparypsl, °C 0.03
Jlnamna3zoH U3MEpEHUs IEKTPOIPOBOIHOCTH , CM/M 0+75
TouHOCTH M3MEpEHUs NEKTPONPOBOAHOCTH, CM/M 0.005
Jnamazon nu3mepenus aapnenus, Mlla, 1o 60
TodHOCTH U3MEPECHUS TABICHUS 0.04%

JIOTIOTHUTENBHO BMECTE ¢ IPUOOPOM MOTYT ITOCTaBIIATHCSI TPOCOBBIC U JIOHHBIE MOHTAaKHBIE pPaMBbl,
a Tak)Ke MMOJAMOBEPXHOCTHBIE OYU (HPMBI—TIPOU3BOIUTEIIS.

MuorodynkunonanbHbliii 3x010T Caruso SF7
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[lepcneKTUBHBIM MPEICTABISAETCS MCIOJIb30BaHUE, OCOOCHHO Uil PEKOTHOCHMPOBOYHBIX PadOT U
MOJUTOHHBIX AKCIIEPUMEHTOB, U3MEPHUTENEH TeUEHUH, BCTPOCHHBIX B MHOTO()YHIIMOHAIBHBIE 9XOJIOTHI
tuna Caruso SF7 ¢pupmst MARPORT (Mcnannus).

12.6 /lononnumenvnsle ceedeHus 00 usmepumenax CKOpoCmu meueHus

Hopsexckas ¢pupma Aanderaa Instruments BeimyckaeT u3Mepurenb ckopoctd teuenuss RCM 7
(Puc.12.9). TlomMmumMO CKOpOCTH ¥ HampaBICHUS TEYCHUs, MPUOOp H3MEpsSIeT TeMIeparypy,
AIEKTPUYECKYIO TTPOBOIUMOCTh BOJbI M AaBieHre. RCM 7 MoXeT MCHoiab30BaThCsl Ha TUIYOMHAX 10
2000 m. Bec mpubopa 38,5 kr. Xapakrepuctuku rnpudopa npenacrasiess! B Tabnuue 12.6:

Taoauna 12.6

ITapamerp Auana3on
CKOpOCTh TEUCHUS ot 2 1o 295 cm/c
Hanpasnenue teuenus ot 0° bi(e} 360°
HU3KHKI or -2,46 no +21,48 °C
TemnepaTypa BoJibl APOKUI ot -0,3 1o +32,1°C
BBICOKHI ot 10,1 10 +36,0 °C
APKTHUYECKUI ot -2,6 1o +5,6 °c
TUPOKUN ot 0 1o 7,4 Cm/cMm
OnekTpruyeckasi IPOBOAUMOCTb BOABI | CpeTHHIA ot 2,4 no 6,8 Cm/cm
KOPOTKHUH ot 2,4 1o 3,6 Cm/cMm
ot 0 1o 700 kIla
ot 0 mo 3500 kIla
I'mnpocraTuyeckoe naBieHue ot 0 1o 7000 xI1a
ot 0 mo 20 MIla
ot 0 mo 35 MlIla
ot 0 10 60 MIla

ABTOHOMHBIII U3MepuTeab TedeHnii RCM-9

[IIupoko pacnpoCTpaHEHHBIH MPHOOP, OTIMYAIOIIMIACS BBICOKOW HAJEKHOCTBIO U IMPOCTOTOU
skcrutyatanuu. Pazpaboran u uzrorosnen ¢pupmoit AANDERAA INSTRUMENTS, npennasnaden st
aBTOHOMHOI'O W3MEPEHMsI M 3allMCH CKOPOCTH M HampaBieHUs MOpckux TeueHuil. Kak 3to crano
obmenpuHaTeiM, RCM-9 u3sMmepser Takke Temreparypy, 3JIEKTPOIPOBOJHOCTh W TIIYOMHY MecTa
nocTanoBku npudopa (Puc. 12.9).

Texnaudeckue xapakTepucTuku npudopa (Tabnuma 12.7) SBAAIOTCS CTaHAAPTHBIMU I CEPUIHO
BBIITyCKaeMbIX HM3MepuTesneid. [lanHple u3mepenuii 3amuceiBaiorcss B popmare PDC—4 B Hakonurese
naaHbIX (DSU 2990 unu 2990E). Emxocts DSU 2990 —10900 3anuceii. Emxocts DSU 2990E — 43600.

Puc.12.9 RCM-7.
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Puc.12.10 Usmepurens teuennii RCM-9
Tadauuna 12.7

TexHu4yeckHe XapaKTepPUCTHKH H3MepuTens Tedennii RCM-9

PaGouas rmyOunHa, M, 10 10 2000

Jnana3oH u3MepeHus MOyJisi CKOPOCTH TEUEHHS, CM/C 3+300

[TorpemHocTh H3MepeHUss KOMIIOHEHTOB CKOPOCTH TCUCHHS, 0
2% oT oTcueTa

cm/c

Jluama3oH HalpaBiCHHUST BEKTOPa U3MEPECHHUS CKOPOCTH 360

TEYCHUSI, TPATYChI

[TorpentHOCTh M3MEPEHUS HANIPABIICHUS, TPATYChI 5

Junana3zon uzmepenust remneparypsi, °C -2 ++35
ToyHOCTH M3MepeHus Temrneparypsl, °C 0.03
JIMCKpETHOCTh U3MEPECHHIA, MUHYTHI 1, 2,5, 10, 20, 30, 60, 120

AKycmuueckue oonneposckue npoguinozpaghol
CKopocmu meyeHus

. Puc. 12.12 IIpodunorpadsr
PROVEN SENTINEL PERFORMANCE-IN DEEP WATER dupmsr RDI.

Haunbonee MHTEPECHBIMH H3MEPUTEIISIMU TEUCHHUS, C TOYKU 3PCHHS HAYYHBIX HCCICIOBAHHWHA WU
KOMIUIEKCHOTO MOHHUTOPHHTA OKPYXKAIOWIEH Cpelbl, SBISIOTCA — aKycmuyeckue OONniepo8CcKue
npogunozpagher meueruss. T MPUOOPHI CIOCOOHBI U3MEPSITh MPOPIIIL CKOpocTH TeueHus a0 1000 m
Ha 128 ropusontax. I[lomMuMo cKOpocTH TIpHOOpPHI ATOTO KJilacca W3MEPSIOT: TeMIlepaTypy,
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AJIEKTPUUYECKYIO TPOBOAMMOCTD BOBI, THAPOCTATHUECKOE MABJICHUE, C IOMOLIbIO BXOSIIUX B HX
COCTaB JIOTIOJIHUTENbHBIX JaTYUKOB.

Ceifuac BbIITyCKaeTCsi HECKOJILKO cepuit mpoduorpados (Puc. 12.12).

Cepus RD-VM Bxiouaet B cebs crnenyrone moaenu RD-VMO0075, RD-VM0150, RD-VMO0300,
RD-VMO0600, RD-VM1200, pa3nuyaromuecst 4acToToi 30HAUpYIomIel nockulku. [Ipubopsl 3To# cepun
paccuMTaHbl Ha IPUMEHEHHME Ha JBHXKYIIMXCS CyAax. AKYCTHMUYECKHE JIydyd (YeThIpe JIyda)
pacroyio)keHbl B KOHQUTypanuu SIHyC M HaxoIATCs TMOA YIJIOM 30° MeXay co0oil. YacToTsl
30HIMPOBAHUS TSl PA3JIMYHBIX MOJIEJICH 3TOM cepun npuBeneHsl B Tabnuie 12.8.

Ta6auua 12.8
YacToThl 30HIAUPOBAHUS

Moaean Yacrora 30HaupoBanus, KI'n JAnana3oH 1JuHbI NpoPhuiis, M
RD-VMO0075 75 350-700
RD-VMO0150 150 250-350
RD-VMO0300 300 120-250
RD-VMO0600 600 60-120
RD-VM1200 1200 30-50

3J16KTp0MaFHI/ITHLIe U3MEPHUTEIH CKOPOCTH TCUCHU S

B Hacrosimiee Bpems BhITycKaeTcst cepust usmepurenei reuenuit S4 (Puc.12.13) npunnmn neiictus
KOTOPBIX OCHOBAH Ha JJIEKTPOMarHUTHOM 3¢ dexTe, Mpou3BOoAUMOM IBIKYyIIeHcs Bomoi. Cepust S4
COCTOWT U3 cheayronmx moaeneit: S4P, S4, S4D, S4A.

N3mepuTtenbabie XapaKTepUCTHKU TTpuBeaeHbl B Tabmunax 12.9 n 12.10.

Ta6auna 12.9

IMapameTp JAunana3on To4HOCTH Yacrora Pa3pemaromas
CKAHMPOBAHUSA CIMOCOOHOCTh
ot 0 o 350 cm/c
CxopocTh ot 0 1o 50 cm/c 2 Fu* 2T ot 0,03 mo 0,35
TEYEHUS or 0 mo 100 cm/c | =1 cm/c 5T em/c
ot 0 10 600 cm/c 5Tor 0,037 no 0,43
ot 0 1o 750 cm/c cMm/c
Hanpasnerne | ot 0° 10 360° +2° 0,5°
TEUCHHUSI
"Mozenu S4 u S4A.
"~ Monems S4AH.
“ 3aBucHT OT Jrara3oHa.
Ta6auma 12.10
ITapameTtp S4 S4A
Tun namsTu CMOSstaticRAM Flash-memory
Barapen 5 ner HE TpeOyroTCs
EmkocTh mamsiti 1o 1 MB (348000 BexTopo) | 10 20 MB (7-10° BekTopoB)

JlanHble nepenatorcs yepes uHrepdeiic RS-232, Ho MoKeT OBITh YCTAaHOBIICH aHAJIOTOBBIN BBHIXOJ U

RS-485. Tlepenaua qaHHBIX MOYKET OCYIIECTBIIATHCS B PEKUME PEaTbHOTO BPEMEHHU.
MexaHnuecKkue XapakTepucTUKy npuBeaeHsl B Tabmume 12.11

Tab6auna 12.11

ITapametp S4 S4 (riryGoxoBoHasI
Mo puKanu)
Pazmepsl 25 cMm (auametp) | 35 cMm (nuamerp)
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Bec B Bo3ayxe: 11 kr | B Bo3nyxe: 34,5 kr
B Bojie: 1,5 kr B Boze: 10,5 kr
MakcumanbHas 1000 m 6000 m
riyOuHa MOTPY>KEHUS

[Mutanue: BHyTpeHnnue menounsie O6atapeu (6 “D” cell), (nuruessie gonmomauteasHo). [enounsie
6arapen: 440 yacoB; TuTHEBbIC AONMOTHUTEIHHO: 1600 yacos.
Mopens S4ADW, cnemana Ha 6aze momenu S4, mpuOop w3MepseT W TmapameTpbl BOJTHEHUS,
XapaKTepUCTHKH 3TOTro Mpudopa npuseaeHsl B Tabnuue 12.12.
Tabéauna 12.12

ITapamerp JAuanason
['my6una ot 0 10 70 M
YacroTa ckanupoBanus | 2 'l
5T
4 mm (rmyOuHa)
Pazpemienne 0,2 cm/c (CKOpOCTH)
0,5° (HanpaBiieHue)
Pazmepnr 25 cM (amameTp)
Bec B Bo3ayxe: 11 kr
B Bojie: 1,5 kr
[Tutanue BHyTpeHHee: 9 VDC (menounsie);
11,5 VDC (nutHeBsbic)
BHemHee: 9-12 VDC

BrixoaHble mapamMeTphl: CKOPOCTh M HamlpaBieHUE TeUeHusl, BOJIHEHUE. JlOMOIHNUTENbHbIE JaTYNKU:
TeMIIEpaTypa, JIEKTPUUECKas IIPOBOIUMOCTS BOJEI.

OpHako 00MacTh NPUMEHEHUs JJIEKTPOMAarHUTHBIX M3MEpPUTENEeH CKOPOCTH CYIIECTBEHHO
OrpaHUYeHa HEOOXOIMMBIM YPOBHEM COJIEHOCTH MOPCKOM
BOJIBI. DOTO  omnpenensercs  NPUHUUIOM  JACHCTBUS s4P 54 s4D S4A
SJICKTPOMAIrHUTHBIX JaTYNKOB CKOpPOCTH, BCIIMYHHA
ANEKTPOABUKYIIEH CHUIbl  (3.4.C.) BBIXOIHOTO CHUTHaIa
KOTOPBIX 3aBHCHUT HE TOJIBKO OT CKOPOCTH BOJIbI, HO U OT €€
MPOBOMSIINX CBOMCTB, T.€. OT COJICHOCTH. B pe3ynbrare npu
pabote Takux HpuUOOPOB B MOPCKOH BONE C COJEHOCTHIO
MeHee 5 e.l.c., 4TO MMEET MECTO MPaKTUYEeCKH Ha BCEM
apKTUYecKoM 1enbge, BEIMYMHA BBIXOJHOM 3.1.C.
OKa3bIBae€TCA KpailHE HU3KOW W  HECTaOWJIbHOH, a Puc. 12.13 Cepus S4
MNOrpC€IHOCTH U3MCPCHHUU CKOPOCTHU TCUCHHU OOCTUTAIOT
3naueHui 40% u Gonee.

I'nasa 13. Ha0roneHus 3a BOJTHEHHEM

Jns  ycHemHOro OCYIIECTBJICHHS MPAKTUYECKOM JIESITEIBbHOCTH, CBS3aHHOM C  MOpEM
(TMUAPOTEXHUYECKOE CTPOMTEIBCTBO, HAaBHUTaIMs, KopabiecTpoeHue, pbhIOHBIA MpoMbIceT U Ap.),
TpeOyeTcsi 3HAHUE XapaKTEepPUCTUK BOJHEHHs. Hekoropble cBeneHHS MOXHO MOYEPHHYTh U3
CIPAaBOYHHUKOB M aTyacoB. J[Jsi momyudeHust Oojiee TOUHBIX JAaHHBIX, TPUMEHHMBIX K MPAKTUYECKOMY
UCIOJIb30BAaHNI0O B KOHKPETHOM 00JacTH, TpeOyloTcs pacueThl MO MaTeMaTH4eCKOW MOAenu
(Poccuiickas Atmochepro-BornoBas Monen, WAM, WAVEWATCH u np.). st OTHOIIEHHOTO
UCCIIEIOBaHMs 00s3aTeNbHbl HMHCTPYMEHTaJbHble HaOMo/eHusi 3a BosHeHHeM. OHHM HYXHBI s
YTOYHEHMSI METOOB pacueTa M s aJanTaluy YUCICHHON MOJIENH K KOHKpeTHOMY MecTy. Hakoruienue
n3MepeHuil B 0aHKaX JaHHBIX HEOOXOIMMO JUIs Oy IyIIEero pa3sBUTHI MOPCKUX HaYK.
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13.1 Ocnoénbie nonamusn u onpeoenenusn

Bemposvimu 6onnamu Ha3bIBAIOTCS BOJIHBI, BBI3BAHHBIE BETPOM U HAXONAILIMECs IO €ro
BozfeiicTBueM. Ilocne ocnabnenus u (W) WU3MEHEHHsI HANpaBICHUS BETpa Ha MOBEPXHOCTH MOPS
MOTYT HaOJIOAAaThCs 8oHbI 3b10U. B pesynbTare B3auMOJENHCTBUS BETPOBBIX BOJIH U 3bI0M BO3HUKAET
CMeulanHoe 80IHeHUe.

Ecnu BBICOTBI BOJNH 3aJaHHONW OOECIeuYeHHOCTH B (DUKCHUPOBAHHOW TOYKE YBEJIWYMBAIOTCS BO
BPEMEHHU, TO TaKOE€ BOJHEHUE (COBOKYNHOCTb BOJIH) HAa3bIBACTCS paA36UBAOWUMCS, A €CIU
YMEHBINAIOTCA - TO 3aTyxalouuM. BoiHeHue, B KOTOPOM CTAaTUCTHYECKHE XapaKTEpUCTUKU  HE
U3MEHSIIOTCS,, UMEHYETCS YCIMAHOGUBULUMCAL.

[Ipu pacnpocTpaHEeHHH BOJH U3 OTKPBITOW YacTH MOpPS B MPHUOPEXKHYIO 30HY H3MEHSIOTCA HUX
XapaKTepUCTHKHU, BHYTPEHHSsI CTpykrypa u ¢opma. Ecnm m3MeHeHuss 0OYCIIOBICHBI BIUSHUEM
rIIyOUHBI, TO 3TOT MPOIECC HA3BIBACTCS mpaHcghopmayuell 601H, €CIIU MO BIUSHUEM OrPaJUTeNIbHbBIX
COOpPYKCHHI TIOpTa WJIM OTHOAaHUEM JPYTUX MPENSTCTBUN - dugpaxyueni 6onn. [Ipy momxoae BOIH K
MpUOPEKHON 30HE MO/ HEKOTOPHIM YIJIOM MX IpeOHU pa3BOpauMBaIOTCA MO BIUSHUEM MalbIX TITyOuH
U CTPEMSTCS 3aHATH MOJIOKEHUE, MapalielbHOe n300aTaM. JTO sSBIICHUE HA3BIBACTCS peparyuell.

Haxn  onpeneneHHbiMM — riyOMHamMu  rpeOHM  BOJIH  ONPOKHUABIBAIOTCS U MOSBISIOTCA
obpywusarowuecs 6oaubl (OpelKepbl), CUCTeMa TaKWX BOJH HMEHyeTcs npuboem. BosBpaTHO-
MOCTYIATENbHBIN MTOTOK, HAOETAIONNK Ha OTMEJNBIN Oeper, o0pa3yeT Hakam.

[To 3ammcu BoH HAa (UKCHPOBAHHON BEPTUKAIH (BOJHOTPAMME) OIMPEHCTSIOT 21eMeHmbl GONH —
BEJIMYMHBI, XapaKTepU3ylollie JaHHY0 BolHY. Ha BosiHOrpamMme HaxolAT cpedHior 8O0IHO8YI0 TUHUIO,
MEePECEKAONIYI0 KPUBYIO BOJIHOBBIX KOJICOAHWI TakMM 0Opa3oM, YTO CyMMAapHBIEC IJIOMIAAH BBIIIE U
HIDKE J3TOW JIMHUM OJWHAKOBBL. YacTh KPUBOW BOJHOBBIX KOJICOAHWM, TPYOKIBI IMOCIEAOBATEIBHO
NepeceKaroIias CpPeJHIOI BOJIHOBYIO JIMHUIO, UMEHYETCS BOJIHOGLIM Kolebauuem, WU 60aHOU. B
mpenenax BOJHOBOIO KojeOaHUsl BBINIE CPEAHEW JMHUM DPACIIONIOKEH 2pebeHb 60NHbl, a HUKE —
nodxcouna. HauBBICITYI0O TOYKY TpeOHS HAa3BIBAIOT GEePUIUHOU BOJHbL, A HAMHM3IIYI0O — HOOOWBOU
601Hbl. DyHITAMEHTAIBHBI TEPMHH B T€OMETPUU BOJHOBBIX KOJIEOAHUIl - 3TO BBICOTA BOJIHBI, MOJ
KOTOPOM TOHMMACTCs IPEBBIIICHUE BEPLIMHBI BOJIHBI HaJ MIPEeAbLAYLIEH MoaowmBou. [IpesslmeHue
BEPIIMHBI BOJIHBI HAJl CPETHEH BOJIHOBOW JIMHUEH MPECTABISAET COO0M 8bicomy epebHs BONHBL. [lepuod
60JIHbI - OSTO WHTEPBAT BPEMEHH MEXKIY JBYMS IOCIEIOBATEILHBIMH TOYKAMHU IE€PECCUCHUS
BOJTHOTpaMMO# (CBepXy BHHW3) cpenHel JuHWH. Ha miaHe B3BOJHOBAHHOW IMOBEPXHOCTH BBIIACISIOT
@ponm 601HbLI — IIMHUIO, IPOXOSIIYIO BJIOJIb TPEOHS BOJIHBL, U Hanpasienue pacnpocmpanerus (Kyaa
OeryT BosHBI). JlJIiHA BOJIHBI - KpaT4ailiee pacCTOSHUE MEX/ly BEpUIMHAMHU JIBYX CMEXHBIX BOJIH.

DOneMeHThl BOJIH (BOJHOBBIX KOJIEOAHUWI) B cHCTEME BOJHEHUS WU3MEHSIOTCS OT OJHOW BOJHBI K
npyro (BOJMHBI HeperyJspHbl). Pa3HooOpaswe 5SI€MEHTOB BOJH OMHCHIBACTCS  (YHKIHUSIMH
pacripenenenusi G(4), KOTopbie ONPEAEISIIOT BEPOSITHOCTD MPEBBIIEHUS (00eCIIeueHHOCTh) HEKOTOPOTO
3aJJaHHOTO 3HAYEHUS PACCMaTPUBAEMOI0 JIEMEHTA A.

BonHeHne kak cUCTEMY BOJH B IIEJIOM ONMCBIBAIOT YEPE3 CMAMUCMUYECKUE XAPAKMePUCTUKU
(mapameTpbl) BOJIH: CpeHHE 3HAYEHHS 3JIEMEHTOB, 3HAUEHUS 3JIEMEHTOB 33JaHHON 00eCcleuyeHHOCTH,
reHepaibHOe (CpeqHee) HampaBlIeHHE PacpoCTpaHeHHUs BOMH U T. A. OCHOBHBIE XapaKTEPHUCTUKH -
cpenmHsisi BbIcOTa N, cpeqHHMil MEpuoJ 7 M TEHEpalbHOE HAMpaBJICHUE PACIPOCTPAHCHUS BOJIH.
[Monb3yschk n3BeCcTHBIMU QyHKIMAME pactipeneacHus G (h) BbICOT BOJH, MOKHO HAWTH 3HAYCHUS BBICOT
hi, mo06oi 00ecTIeYeHHOCTH | B JJaHHOW CHCTEME BOJIH, @ HA OCHOBE MPUHSITOTO COOTHOIICHUS MEKIY
JUTMHOW U TIEPUOJIOM — YCIIOBHYIO CPEHIOI0 JUIMHY BOIH A= 1,56 =

CTaTuCTUYECKHE XapaKTEPUCTUKH BETPOBOTO BOJTHEHUS HA (PUKCUPOBAHHOW BEPTUKATU aKBATOPHUU
B KaXIbIi MOMEHT BpeMEHH (TOYHEee - B KOPOTKUN MPOMEXKYTOK) OMPENENSIOTCS pachpeesieHueM
CKOPOCTH W HAIpaBJCHHs BETpa HAJ aKBATOPUEH, MPOJOJKUTEIBHOCTHIO NEHCTBUS BETpa, MIyOHMHON
BOJIbI, penbeOM M YKJIOHAMHU JIHA, Pa3rOHOM BOJH (B OO0IIeM ciydae - KOH(uUrypamuu OeperoBoi
4epThl). PaszeoHom BOJH Ha3bIBAETCS PACCTOSHUE, U3MEPEHHOE B HAIIPABJICHUH MPOTHB BETPa OT TOUYKHU
HaOMIOJIEHUH 10 TOJBETpEeHHOro Oepera, JUOO 70 KPOMKH JbAa (OTKyda IyeT BeTep), W 10
MO/IBETPEHHON TPaHUIIBI aHEMOOapUYeCKOr cucTeMbl. OCTalbHBIE OMPEACIISAIONINE BOTHEHUE (PAKTOPHI
oOmien3BecTHbl. AKBAaTOpUH, B Mpeaenax KOTOPBIX THO HE BJIMAET Ha pa3BUTHE BOJH, Ha3bIBAETCS
211y60K0600HbIMu (IPUMEHSIETCS TAK)KE TEPMHH TTy0OKas Bo/a). AKBaTOpHH, B IIpeesiax KOTOPBIX JHO
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BJIMSIET HA Pa3BUTHE BOJIH, UMEHYIOTCSA Menk08oOHbimu (Menkast Bofa). IIpubpexnas moyioca BOAbI, B
KOTOpOHM, HauuHas C ONpEJENCHHbIX IIYOMH M JO ype3a, IMpOTeKaeT IMpolLecc TpaHchopMmauuu u
OKOHYATEJIILHOTO OOpYIICHUS BOJIH, Ha3bIBACTCS NPUOPEIHCHBIM MeNK0800beM. THUIIbI aKBaTOpUN U 30H
JEUCTBHS BETPOBBIX BOJIH ONPEIEISIOTCS B 3aBUCUMOCTH OT COOTHOILIEHUS MEXKIY XapaKTepUCTUKAMU
BOJIHEHHMSI, C OJJHOM CTOPOHBI, TTyOMHAMHU U YKJIOHAMH JTHA — C JIPYTOil.

Jlns ompeneneHus BO3JACHCTBUS BOJH Ha TUAPOTEXHUYECKHE COOPYXKEHHS B OOLIEM ciydae
HE00XO0AMMO 3HATh MX PacueTHBIE MMapaMeTpbl — BBICOTY, JJIHHY, IEPUOJI, BBICOTY IPeOHS U Ap.

PacueTHbIMM Ha3bIBalOTCA TaKHWE BOJIHBI M HUX IMapaMeTpbl, KOTOPbIE MOIYT HaOIIOAAaThCs
HETOCPEJCTBEHHO BOJIM3H TMAPOTEXHUYECKOTO COOPYKEHHUS MpU HanboJiee KECTOKUX, BOTHOOMACHBIX
HITOpMAax. JTU IITOPMBI M CONPOBOKIAIONINE UX BETPBI TAK)KE HA3bIBAIOTCS PACYCTHBIMHU.

13.2 Bu3syanvusvle Hadn100eHUA 3a 60 IHAMU

B HekoTOphIX ciydasx BO3MOXKHBI TOJbKO BHU3yallbHble HAOMIOACHMS. 3JECh OMUCHIBAETCS
METOJIMKA HAaOJIOICHUI B MOPE, T. €. C CYJIOB U C IIATPOPM - CTAITHOHAPHBIX U IJIABYYHUX.

HamnpaBnenue pacnpocTpaHeHUs BOJH (MCTUHHBIN pyMO, OTKyJa OHU OETYT) ONpeiensieTcs ¢
MOMONIBI0 KOMIIaca M 3aIllUChIBAETCS B JECsATKax TIpaaycoB. llpu cMemmaHHOM BOJHEHHUHU
3aMMCBhIBACTCSI HAPaBICHUE 000MX TUIIOB (BETPOBOT'O BOJTHEHUS U 3bI0M).

OueHnBalOTCsl BRICOTHI Hanbosee KpymHbIX BOIH. HaOmaroeHus BBIMOTHAIOTCS OOBIYHO € NATYOBI,
U OIICHKE IMO/JIeKAT BOJHBI HA HEKOTOPOM PAcCTOSIHUU OT OOpTa, Iie Ha HUX HE BIIMAET KOPIYC Cy/AHA.
B kauectBe Macmitaba A CONOCTaBICHMS CIyKaT BbIcOTa Oopra W HaAaCTpoek. Jlydiie cMoTpeTh
HaBCTpeuy OerymuM BOJHAaM, TaK KakK IOJBETPEHHBbIE CKIIOHBI BBIpakeHbI Oojee penbedHo. Ilpu
BU3YAJIBHBIX OIEHKaX C OypOBBIX CyIOB M IUIaBYYMX OYpOBBIX YCTaHOBOK II€JIECOO0pPa3HO
UCIOJIb30BaTh CUTHAJIbHBIE OyH CHUCTEM TWHAMUYECKOro mo3uunoHupoBanus. [Ipu mobom crnocobe 3a
MATUMUHYTHBI TIPOMEXYTOK BPEMEHHU OIICHHBAIOTCS BBICOTHI MATH-IIECTH BOJIH, KOTOPHIE KaxyTCs
HabOmoaTeno Hanbosiee KPYMHBIMH M3 BCEX CYHIECTBYIOIIMX, BBIOMpAETCs U3 HUX MaKCHUMallbHas
BBICOTA U €€ 3HAaUYeHHUE ¢ TOYHOCTHIO 0,5 M MpHHUMAETCs B KaUYeCTBE BU3YaIbHO H3MEPEHHOTO 3HAUCHUS
BBICOTHI BOJIH NpUMEPHO 3%-HOil 00ecreueHHOCTH.

Cpennuili mepuoa BOJIH OIpEIENseTCsl IyTeM H3MEpeHHUs] TPOMEXYTKa BPEMEHH MEXITY
npoxoxaeHueM mnocienaoatenbHbIXx 30 BomH (31 rpebeHp) yepe3 HEKOTOPHIN IIIaBAIOIIUNA MPEIMET
(momaBoK, MeHy, BOJAOPOCTH, OOPBIBOK JHHS U 1p.). CpeqHee 3HaUEHUE MEPUO/IA BHIYUCISCTCS ITyTeM
JIeJIeHUs] HA3BaHHOT'O MPOMEKYTKa BpeMeHH Ha 30; 3aluchIBaeTCs OHO C TOYHOCTBIO 10 CEKYH/bI.

13.3 HucmpymenmanvHvle HaOAI00eHUA 30 80JIHEHUEM

Bonnorpad - nmpubop mnst 3amucu nmpoduiisi BETPOBBIX BOJTH U 3bI0M B IEJISX MTOCJIEIYIOIETO
ONpEJIeJIEHUs] MX TNapamMeTpoB (BBICOTHI, Ilepuoaa) B okeaHax M Mopsx. CyliecTByroT
BosiHOTpadbl OeperoBble, OyiikoBble © cymoBble. OOoOpyaoBaHHME COCTOUT U3 JaTUHKA,
MMOMENIEHHOTO Ha TOBEPXHOCTH, (UKCUPOBAHHON TIyOWMHE B TOJIIE BOJABl WM Ha JHE, U
peructparopa, ycTaHaBIMBaeMOro Ha Oepery uiad Ha cyaHe. bylikoBble BoJIHOTpadbl, Kak
MPaBUIIO, aBTOHOMHBIE CO BCTPOSHHBIM perucrparopom. [leiicTBue BomHOrpada MoCTPOeHO Ha
CIEIYIONIMX MPHUHIMIIAX - PErUCTpals U3MEHEHUN THIPOCTATHYECKOTO J1aBJIEHHS, BHI3BAHHOTO
MPOXOXKJISHUEM BOJIH; PETHCTPAIUS U3MEHEHHUI BEPTUKAIHBHON KOMIIOHEHTBI YCKOPEHUSI CBOOOIHO
[UIABAIONIET0 Ha MOBEPXHOCTU BOJOEMA TMOILUIABKA; PErHUCTpalMsi BPEMEHU IPOXOXKIACHUS
YABTPA3BYKOBBIX CUTHAJIOB OT HM3Jy4yaTeslsi K NPUEMHUKY TOCJTE UX OTPAKCHUS B3BOJHOBAHHOM
MMOBEPXHOCTHIO BOJOEMA; PErucTpalusi HU3MEHEHHUM COMPOTUBIICHUS AJIEKTPOKOHTAKTHOTO WU
MPOBOJIOYHOTO JaTyWKa NPH MPOXOXICHUH Yepe3 HUX BOJNH. B HEKOTOPBIX KOHCTPYKIUSIX
BOJIHOTPa(OB OTAEIbHBIEC MPUHIIUIBI IEHCTBUS COUETAIOTCS.

B HacTosimee BpeMsi JUIEPOM B MPOU3BOJICTBE BOJIHOMEPHBIX OYyeB SIBISCTCS KOMIIAHUS
DatawellBV (Hugepmanasl), a HanboJiee pacnpoOCTPAaHEHHHOW MOJIEIbI0 BOJHOM3MEPHUTEITBHBIX
yCTpOWCTB — pa3paborannbiii eto Oyit DirectionalWaveriderMK-111. Byit umeer mapoobpasnyo
¢dopmy, ero amametp coctasisier 0.9 m. Ilpubop mpegHasHaueH Uil U3MEPEHUS TBYMEPHOTO
CIIEKTpa BOJIHEHUs, HaAMNpaBJICHUsI PACIpOCTPaHEHHUs] BOJH, a TakKXe TeMIepaTypbl BOIBI.
[lepenaua qaHHBIX MOXKET OCYLIECTBIATHCS ¢ moMoiibio YKB nepenatunka Ha paccrosaue 10 50
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KM WJIM CIIyTHUKOBOM CUCTEMBI Argos, a TaK)Ke HAKarIuBaThCsl BO BHYTPEHHEHW MaMsTu mpuodopa.
MecromnosnoxeHue npudopa ONpeAesseTcss ¢ MOMOIIbI0 CIYTHUKOBON CHUCTEMBI TJIOOAIBLHOTO
nosunuonupoBanusa GPS. Jlmana3oHbl m3MepsieMbIX NEPUOAOB BOJIH cocTaBisaroTr 1.6 — 30 c,
BeICOTBI BOJH 70 40 M. Ilutanume Oysi aBTOHOMHOE, B 3aBHCHUMOCTH OT 3aJaHHOTO PEXHUMa
W3MEpEeHUH U KOHQUTrypauuu o0O0OpyIOBaHHUs, aBTOHOMHOCTH cocTaBiser 12-30 wmec.
AxcenepoMeTp Uil U3MEPEHHUS] BEPTUKAJIBHBIX YCKOPEHUH pa3MelleH Ha CTaOMIM3UPOBAHHOM
iatgopme, MPEACTABIAIOMIEH cO00M aeMnpUpPOBaHHBIN MasATHHUK C COOCTBEHHBIM IIE€PHOJIOM
kosiebanuii 40c. Cur"an BEepTUKAJIBHOTO YCKOPEHHS IpeoOpa3zyercsi B CHUTHAJ MEPEMEIICHUs ¢
MOMOIIIBIO OTEepaluy JBOMHOro MHTerpupoBaHus. CUTHAJBI YIJIOB KaukKU OTpabaThIBAIOTCA IO
OTKJIOHCHHIO KOPIyCca JaTYUKa OTHOCUTEIBHO CTAOMIM3UPOBAaHHOMN IIIAT(HOPMBI.

BonHoMepHbIMH OysIMU aHAJOTUYHOW KOHCTPYKIUHM M OJNMU3KHUX XapaKTEPUCTHUK SIBISIOTCS
cepuiinbie u3nenus DB 4280 xommanum Aanpnepaa (Hopserus) m Wavecrest ¢upmsr NBA
(Controls) Ltd (BemukoOpurtanus)]. BomHomepnbiii Oyii Seawatch minibuoy, BeImyckaeMblii
HOpBEXCKOW Kommanueidr OCeanor, KpoMme H3MEpEeHHUsT BBICOTHI BOJIHEHUS W HaIlpaBJICHUS
pacupocTpaHeHHUs] BOJH, H3MEpsieT TeMIEepaTypy M COJEHOCTb BOJbl, a TaKXe CKOpPOCTh U
HanpaBieHue teueHus. Kopmyc Oys BeimosiHeH B Bujae cdepbl nuamerpoM 0.9 M, B HMXKHEH
MOJIOBUHE KOTOPOM pa3MelleHbl AJIEKTPOHHBbIE OJIOKH, NAaTYUKU U aKKyMYJISITOpHbIE OaTapew.
Bepxnsis yacTh cdepbl BBINOJHEHA M3 ONTHYECKH MPO3PAYHOTO MaTepuasia M 3allUIIAeT OT
BO3/ICMCTBHUS BJIaTM PACHOJIOKEHHBIE TOJI HEW COJIHEYHbIE MaHEIW, aHTEHHbI U MPOOIECKOBBIM
Massyok. Ilepemaua u3amepeHHONW HWHGPOPMALMHU TPOU3ZBOAUTCA Yepe3 CIYTHUKOBYIO CHUCTEMY,
GMS-moaem unmu YKB nepenatunk. DTOT nmpubop obOecriedynBacT U3MEPEHHUE BHICOTHI BOJTHEHUS
B auana3oHe a0 15 M ¢ morpemHOCThIO He Oonee 10 cM, W cpeaHero mepuoja BOJH C
MOTPENTHOCTRIO He Oosee 2% B auamazone 2 — 30 c.

B Poccum wnaubompliee pacupocTpaHEHHE TMOJYYMJIM BOJHOTpadbl, HCHOIB3YIOIINE
NPUHIUIT PETUCTpAllMd HM3MEHEHHMH TruapocTtaThdeckoro AaBieHus. OOopynoBaHUE 3TOro THUIIA
(TaTUMK [JaBJIEHUS C CHUCTEMOH 3amMCH Ha TBEPAOTENBHYIO IaMSTh) CEPUHHO BBIITYCKACTCS IO
HazBanuem [MVY-2 B [IKb I'MII (HIIO «Taiipyn»). IMVY-2 6b1 ceprudurmupoBan B 1994 rony
(TocymapcrBenHslii peectp cpeact usmepenuit Ne 21088-04).

Hwxe maercs ommcanue mpubopa - 'MVY-2, meTonukun oOpabOTKH Pe3ynbTaTOB HAOIOACHUN U
ONMCaHHWE TMaKeTa MPHUKIAIHBIX IPOrpamMM, pa3pabOTaHHBIX B J1a0OpaTOpUU BETPOBOTO BOJHEHMS
I'OUH a.

13.4 Bonmnocpagh-mapeozpagh I'MYy-2

Jouuslii  BonHorpad-mapeorpap I'MVY-2 ckoncrpyupoBan B LIKB I'MII (HIIO «Taiipyn»).
[Tpubop B pexxume BonHOrpada mpeaHasHaueH Uis perucTpaluy napaMeTpoB BETPOBOTO BOJHEHUS U
BOJIHOBBIX CHEKTpOB. OH NPHUMEHSETCS] KaK B aBTOHOMHOM, TaK M B KaOETbHOM BapuaHTE, U MOXET
YCTaHABIIMBATHCA HA CPOK OT HECKOJIBKUX YacOB /10 HECKOJBKHUX MECALEB Ha JHE MOPS, B TOJIIE BOJBI
Ha MPUTOIJICHHOM Oye WM Ha (PUKCUPOBAHHOM OCHOBaHHMH. TaKUM OCHOBAHHEM MOKET OBITh MOpCKast
miatdopma, mpudan U T.4. [Ipubop dukcupyercs B clioe BOJBI MO TIYOMHE HE MPEBBIMIAIOIIEM
MOJIOBUHY JUIMHBI BOJHBI. BomHorpad Moker paboTaTh HENpPEpPBHIBHO, @ MOXET aKTHBHUPOBATHCS B
3apaHee YCTaHOBJICHHBIE CpPOKM (KaK TpaBmio, Kaxkaele 3 dYaca). [Ipubop mpuromen mis mo0oit
aKBaTOPHHM, MCKIIIOYasi 30Hy oOpyIeHus BOJH. BomHorpad obecrieunBaeT perucTpaiiio BHICOT BOJH B
nuamna3one ot 0,1 mo 20 M 1 nepuo1oB BoJiH OT 1 10 25 c.

JleficTBue mpuOOpa OCHOBAHO Ha TOM, YTO BOJIHOBBIC MYJIbCALIMU JABJICHUS OT IOBEPXHOCTU
MIPOHUKAIOT B TOJIILY MOPSI, TJi€ OHU MOTYT PETUCTPUPOBATHCS TaTYMKOM JAaBiieHus. ['y0xe MoJI0BUHBI
JUIMHBl BOJHBI IyJbCAllUM JIABJICHUS TPAKTHYECKH HE MPOHHUKAIOT, IO3TOMY HpUOOp ClieayeT
yCTaHaBIIMBATh BhIE. BonHorpad m3Mepsier BeIMUMHY JaBIIEHUS C YCTAHOBJIEHHOW 4acTOTOM (Kak
npaBwio, 2 uiaud 4 TL) M 3alMCHIBACT II0KAa3aHMsS Ha TBEPAOTENbHYIO mnamATh. [lo 3amucsam
MPOJOJKUTENBbHOCTH Topsaka 10 MUHYT MOXET OBITh PAaCCUMTAH CHEKTP MYJIbCAllUi BOJIHOBOTO
JaBJICHUsI, KOTOPBI B CBOIO OYepelb MOXET OBbITh MEPECUYUTAaH B YHEPTETUUECKUN CHEKTP BOJIHEHUS.
3HaHKE MOMEHTOB SHEPreTHYECKOr0 CIEKTpa IMO3BOJISET OMPENSIUTh TPU BaKHEHIINX MapameTpa
BETPOBOTO BOJHEHHS: CPETHIOIO BBICOTY BOJIH, CPEAHUN TIEPUO]] BOJH, CPEIHIOO IJIMHY BOJIH.
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Bonnorpadp I'MVY-2 cocroutr u3 msmepurensHoro monyiast (MU) u perucrparopa uHpopmanuu
(PN). B xomruiekT mpubopa BXOJUT IPOrpaMMHOE OOECTeueHHue IS MEePCOHAIBHOTO KOMIThIOTEPA,
KOTOpOE CYHMTHIBAET MACCHB JIaHHBIX U3 peructparopa PU; mpencramisier MacCMB JAaHHBIX B BHIIE
TaOauIEl, TpaduKa; OCYIIECTBISICT MPHEM JaHHBIX B PEKHME pealbHOro BpemeHH (pabora 0Oe3
perucrparopa).

[leppuonuuHocTh  W3MEpeHUN  3ajaercss  nosb3oBateneM. [Ipenmonararorcss — ciaemayroias
nepuoAnYHOCTh M3Mepenuit: 5, 10, 15, 30, 60, 120, 180 muH. IIpogomxuTenbHOCT U3MEPEHUN B
pexume BostHOrpada coctaBisieT oT 1 10 16 MUH B 3aBUCHMOCTH OT XapakTepa periaeMbIX 3a/1ad.

B pexume 5 MHHYTHOM IHCKPETHOCTH 3alMCh M XpaHEHHE JaHHBIX (YpOBEHb, TeMIepaTypa,
MyJIbCAllMU AaBIICHUS, AaTa, BPeMsl) Ha SHEPTrOHE3aBUCUMYIO MAMSITh MOXKET OCYILECTBISITHCS B TEUEHUE
6 MecsLEB.

Tpebosanus k 21eKMpPONUMAanUIo:

1. — nnsa moxynsa MU Hanpspkenue 6-9B, motpeOisieMblil TOk 8 MA;

2. — nia peructparopa PU nanpsokenune 9-15B (ot akkymynsTopa wid ceTeBOro 0oKa MUTaHUS),
nmoTpebisieMblii ToKk 25 MA.

Macca u cabapumul:

Moayns MU umeet crienyromye rabapuThl: AHaMeTp - S5 ¢M, BbicoTa - 23,5 cM; Bec - 1.5 kT.
Monyns PU: 180x250x64 mm; Bec momysst — 0,5 kr.

Yenosus skennyamayuu:

Jns mogynst MU temniepatypa Boas! He Beime +40° C. [lng moaynst PU temnepartypa Bozayxa ot
—20 no +60° C..

Cnocobul ucnonvb3oeanus

[IpumeHstoTCS TpY BapHaHTa UCIIOJIb30BaHUs Tpudopa. [lepBriii B aBTOHOMHOM PEKUME C 3aMUCHI0
nH(OpPMAllMM B JHEPrOHE3aBUCHMYIO TaMSITh W MOCIEAYIOIIUM CYHMTHIBAHUEM B IEPCOHATBHBIN
KOMITbIOTEp. BTOpol m TpeTuii BapuaHTHl MPEANOJararoT Iepefaady WHpopManuu mo kabemo Ha
OeperoByro ammapaTypy B pexume OH-TailH. Bo BTopoMm Bapuante moiydaemas HHPOpMAIUI
oroOpakaercs Ha PU, 3amuceiBaercs B mamsTh peructpatopa PU w  nmanee cuuThiBaeTcs B
nepcoHanbHbIil kKommbioTep (Puc.13.1). Tperuit BapuaHT mojapa3yMeBaeT HENOCPEACTBEHHBIH BBOJ
JTAHHBIX B IEPCOHATIBHBIA KOMIBIOTED.
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Puc.13.1 Bapuant npuMeHeHus npudopa ¢ otodpakeHneM nonydaemoil nHpopmanuu Ha PU, 3anuceio B
naMsTh perucrparopa PY m mocienyromumm cUMTHIBAHMEM B NIEPCOHAIBHBIN KOMIbIoTep. BHU3Yy B eBOM
YTy pucyHKa u3o0paxes mpudop IMY-2, cocrosmuit 13 MU (ummmuap) u PU (mpsmoyronbHas KopoOKa)

Paoboma c eonnozpagpom

Bonnorpad xectko pukcupyercst K MeCTy KperuieHHsl ckoO0aMu, 9YTOOBI UCKITFOUUTh CMEIIIEHHE BO
BpeMs CHIIbHOTO mrTopma. [Ipubop He moymkeH pacnojaraTbes TNTy0Xe MOJIOBHHBI JUTMHBI U3MEPSIeMOi
BOJIHBI U HE JIOJDKEH OCYHIaThCsl IIPU MPOXOKJIEHUU Hambosee riy0oKol J0KOMHBI BONHBL. [loaTomy,
pexoMeHayemas riyouHa ukcanuu npudopa B cioe ot 5 10 15 m.

Mepuvi be3onachocmu u nod2omoska K pabome.

K pabGotaM mo sKkcIuTyaTaliuu M3AeHs JTOMYCKAITCs JIUIA, TPOIIEAIINe HHCTPYKTaX MO0 TEXHUKE
o6e3onacHoctu. Ilepenq Hauamom paboT HEOOXOAMMO O3HAKOMHTBHCS C PYKOBOJCTBOM IO €TO
sKkcrutyarauu. M3meputenu otHocsarcs k kiaccy ll mo T'OCT 12.2.007.0-75 (pabota npu 6e30macHOM
CBEPXHHU3KOM HampspKeHun). Mcmonb3yeMplid BHEITHUNA WCTOYHHMK THUTAHUS, MpeoOpasyrommii Oomee
BBICOKOE HampspkeHue B Oe3omacHoe 12 B, momkeH uMers cepTudHKaT 3nmekrpode3onacHocTd. [Ipu
TPaHCIIOPTUPOBKE MpHUOOpa HENb3s T0MYCKaTh MEXaHMUYECKUX TOBPEKICHUH.

[lepen HagamoM pabOT Ha KOMITBIOTEp CIIEAyeT ycTaHOBUTH mporpammy GMU2, ckomupoBas ee ¢
IUCKEThl B OTAETbHBIA  Kartajor. Jluckera mnpenocTaBisieTcsl MPOU3BOAMUTEIEM B KOMILUIEKTE C
npubopoM. Crenyronuii 3Tan - BHEITHUI OCMOTpP MOAYJISL HA OTCYTCTBUE MEXaHUYECKUX MOBPEKIACHUI
U 3arps3HeHuil. Peructparop noJakioyaeTcs K UICTOUHUKY MUTaHUS (HampuMep, CETEBOMY aJlaliTepy «~
220B/12B») u K mepcoHalIbHOMY KOMIbIOTepy. Jlaiee cleayer COEIMHHUTh COCTAaBHBIE YaCTH
M3MEPHUTEINS COTJIACHO CXEeME COeAMHEHWH W 3amycTuTh nporpammy GMU2. Cxema coenuHEHUN |
MOPS0K BBIMOJIHEHHS OTepaluii IporpaMMbl IPUBEACHBI B MHCTPYKIIUH K IPHOODY.

Ilepen ycTaHOBKON MPOBEPSIIOT HCIPABHOCTh HU3MEPUTENs, MPOBOIST KOHTpPOJIb  €ro
METPOJIOTHYECKUX XapaKTepuCTHK. KOHTpOIb KaHajga W3MEPEHUs TUAPOCTATHUECKOTO JIaBJICHUS
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MPOBOAUTCA MMYTCM HNOTPYKCHUA KECTKO 3aKPCIIJICHHOI'O Ha TPOCC WM PEC U3SMCPUTCILHOIO MOAYJIA B
KoJioaeH njin €MKOCTD C BOHOﬁ IMOOYCPEAHO Ha ABAa YPOBHA C U3BCCTHBIM U3MCHCHHUEM FJ'IY6I/IHBI.

Oopabomka pe3ynomamoes uzmepeHuil

3a KaXIblii CPOK H3MEPEHHs Ha TBEPJOTENIbHOW MaMsATH HAKAIUIMBAETCS MACCHB OpJMUHAT
nynbcaruii naBnenus X. [Ipumep takoro maccuBa mpuBeneH Ha Puc.13.2 Yucno opauHat 1jist OqHON
BojHOrpamMMbl N paBHO NPOU3BEIACHUIO MPOAOKUTEIBHOCTH H3MEPEHHS B CEKYHIaX M YaCTOTHI

u3MepeHus B repuax. Hampumep, 1t uamMepeHus: NpoAoKUTEIbHOCTBI0 10 MUHYT ¢ 4acTOTOM 2 TII
N=1200.

3

2

0 100 200 300 400

t,C

Puc.13.2 3anuce nynbcanmii nasnenus (& MeTphl BOJSIHOTO €T0JI0) 3a Bpems L.

BaxHbpM 3Tanom npu oO6paboTKe pe3yabTaTOB M3MEPEHH SIBISIETCS BBIYMCICHUE CIIEKTPabHON
TJTIOTHOCTH MYyJIbCAallUi AaBiaeHus P.

CHauaza BBINOJIHAETCS KOHTPOJIb BBOJMMOM YMCIIOBOI MH(popMay. Maible ciydaifHble OIMIMOKN
B MacCHBE [aHHBIX HE OKa3bIBAlOT CYIIECTBEHHOI'O BIIMSHUSA HAa BBIYHMCICHUE KOPPEIALUOHHON
(YHKIMU ¥ CIIEKTPaJbHON IUIOTHOCTH, B TO BpEMsl KaK HECKOJbKO MJIM Jake ogHa rpydas ommoOka
3aMETHO CKa3bIBaeTCcsd Ha pe3yibpTare pacuera. ['pyOble OmMOKM BBOAA OTCEHMBAIOT CIEIYIOLIUM
0Gpaszom. TTepBOHAYATEHO BEUHCIIAETCS UCIIEPCHS IIPoLiecca o°:

N

2 1 —-\2 - 1 N
o?=">(x-xf, rae X=N2Xi,
i=1

N =

Xi - TeKyllee 3HaueHUe OPANHAT BOJIHOBBIX BO3BBIIICHUH.

Jlanee nmpoBepseTcsl BBIXOAMT JIM 3a mpeaensl ()= 5o Kaxzaas OpAMHATa BOJHOBBIX BO3BBILICHUN
u3 obmiero uyncia opauHat. Eciu Takoit BRIOpOC 0OHapyXeH, TO COMHHUTEIbHAs OpAMHATA 3aMEHSCTCS
Ha WCIIPABICHHYIO. BBIUMCIIEHHE HOBOTO 3HAYEHHUs NPOU3BOAMUTCA IIyTEM JIMHEHHOW WHTEPIOJIALUU
MEXy BYMsI COCEHUMH C OIIMOOYHBIM 3HAUEHUSMH opAuHAT. [lociie mpuMeHeH s ONMCaHHOM BBILIE
IpOLEAYpPbl HCXOOHBIC JAHHBIC BOJHOBBIX BO3BBIIICHWH CUMTAIOTCA MOATOTOBICHHBIMHU IS
JalbHEUIIeH CTaTUCTHIECKOH 00pabOTKH.

Ilepen cHeKkTpanbHBIM aHAIM30M CIEAYEeT IPOBECTH IOJABICHHE BBICOKOYACTOTHOIO H
HU3KOYAaCTOTHOTO HIYMOB. MHOTOJETHUH OMNBIT 00paOOTKH pSAAOB MyJdbCallMi JaBJICHHUS TTOKa3al
HAJC)KHOCTh METOJ]a BBIYUCIICHHS CIIEKTPAJIbHON INIOTHOCTH HAa OCHOBAaHUM TeopeMbl BuHepa-XuH4unHA
Kak rpeodpazoBanue @ypbe OT COOTBETCTBYIOLICH KOPPEIALMOHHON (DYHKITHH.
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[Tpu mepexozae OT CHEKTpa IyJNbCAIUil JaBICHUS K SHEPrETHYECKOMY CHEKTPY S BBIICISAIOTCS J1Ba
crrydJast:
1. s BoHOTpada, pactonokeHHOro Ha qHe (z=d, Z — riTyOrHA MECTa) UMEeM:

S(w)= X" sh*(kd)P(w),

2_ 4
[

rJe @ - 9actora, K — BOJTHOBOE YHCIIO, O - TUIOTHOCTH MOPCKOM BOIBI.
21715t BoJTHOTpada, 3aKperyIeHHOT0 Ha CBae WK MPUTOIUICHHOM Oye B JOCTATOYHO TITyOOKOBOIHOM
paiione (kd—),

S(0)= o ijz P(o),

g — YCKOpeHHE CBOOOAHOTO MaCHUS
[TomyuenHsIil B pe3ynbrare mpeoOpa3oBaHmii ciekTp S, mpuBeaeH Ha Puc. 13.3.

S(w), m*c
0.5 —
0.4 —
0.3 —

0.2 -

0.1 —

@, pao./ c

Puc.13.3 DHEpreTHUeCcKMi CIEKTP MyIbCAIINI JaBICHIS

0
i .
Ha ocnoBanun mMomeHtoB | M; = J.S(a))a) do | yacToTHOro CreKTpa ONpeNeNsioT TPH BaKHEHIINX
0

mapamMeTpa BETPOBOTO BOJHEHHS: CPEIHIOI0 BBICOTY BOJIH N, cpemHuii mepwoj BOJNH 7, CPEIHIONO
mHy BorH L. HamomuuMm, 9To 1151 TITyOOKOM BOJIBI
h=./2zm,

rae Mo — HYJIEBOM MOMEHT 4YacTOTHOTO crnekTpa. CpenHuid Mmepuoa 7 ONpeaessieTcs yepes
MOMEHTBI YaCTOTHOT'O CIIEKTPA KaK MHTEPBAJI BPEMEHHU MEXIY IEPECEUCHUSIMHU IIPHU OIYCKaHUU YPOBHSA
CpeAaHEN JTUHUM peaTTU3alluHN:

r=21 |
m2
3aeche My U My — HYJIEBOM U BTOPO MOMEHTBI YACTOTHOT'O CIIEKTPa, COOTBETCTBEHHO. IIpu pacuere
CcpesHel JITMHBI BOIHBI A MCHOJIb3yeTcs GpopMyna:
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7297 2
2 A

Takum 06pa3om, pacCUYMTHIBAIOTCS IMapaMeTPhl BOJTHEHHUS 3a KaX bl CpoK u3Mepenuii. Ha Puc.
13.4. mpencraBneHa peaau3alys CpeJHeH BEICOTH BOJHEHUS IO ABYXMECSYHOMY Py HAOIIOACHUH.
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Puc. 13.4 BpemeHHOH psiji CpeTHUX BBICOT BOJIH

OG6paboTka pe3yabTaTOB HU3MEPEHHU MPOBOAUTCS C MOMOIIBIO MaKeTa MPHKIATHBIX MPOTPaMM.
[TakeT NpHUKIAAHBIX IPOrpaMM HamucaH Ha si3sike VisualBasic 6.0 B 1aGopatopun BETpOBOrO BOTHEHHUS
'OUH a (OSWINDOWS). Anroputm NpUBE/ICH Ha Puc.13.5.

TexHonorua o6paboTkM AaHHbIX U3MepeHuii

Psinpl mynbcanuuii gaBieHus Ha [Iporpamma pacuera
(puKCHpOBaHHOM TITyOMHE B TOJIILE

CIICKTPOB nym,caunﬁ JaBJICHUA
BOJBI NJIK HA THE

l IporpaMma mepecuera u3 CeKTpoB
IyJIbCALUH TaBJICHHUS B
BaHK faHHBIX TapaMeTpoB «—— | OHEPreTHYECKHE CIEKTPbI H PACcUeT 10

BETPOBOTO BOJHEHHS M YaCTOTHBIX
CIIEKTPOB

HUM I[TapaMeTPOB BETPOBOTOBOIHEHUS

Puc. 13.5

s apmantanuy WMHGOpPMAIMKM, HAKOIUICHHONW Ha TBEPIOTENBHOW MaMATH KaXJIO0ro H3MEPHTENs
BOJIHEHHS, K YHH(DUIIMPOBAHHON mporpamme o0paboTku mpeaycmoTpera dyukims Options (Puc. 13.6).
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bnok agantanuy mo3BoJsSET BBIOIHUTE CIEAYIOIINE ONEepalluu:

—yKa3aTh JUPEKTOPUIO U (aiil ¢ UCXOAHOU HH(OpMaITHei;

— BBECTHU I'TyOMHY MecTa U 3arity0OiaeHue npudopa;

— yKa3aTbh PacHoJIOKEHHUE JAHHBIX JIaBJICHUS B 3aIHCH;

— BBECTH JaTy U CPOK Hauaia U KOHIA 3aIUCH;

— yKa3aThb XapakTep 3amucH (MHTEpBal MEXAY H3MEPEHUSMHU, MPOJOJDKUTEIBHOCTh W YacTOTy
U3MepeHuil);

— BBECTH COOTHOIICHHME MEXAY Pa3MEpPHOCTBHIO JaBJCHHS MpuOOpa M Pa3MEPHOCTHIO MPOTPAMMBI
00paboTKH (METPHI BOASHOTO CTOJI0A).

[Tocne xkaxoil cepuu U3MepeHuil onpenensercs Gopmyma s MPUBEICHUS Pa3MEPHOCTH JaBICHUS
K TMPUMEHSIEMOW B Tporpamme oOpabOTKH (METpbl BOASHOTO cToji0a). Jlms pacdera 3Toit (OpMyIIbI
UCTOJIB3YIOTCS TAPUPOBKU U3MEPUTEIICH, BBIIOJIHAEMBIE IOCTABIIMKOM 000y I0BAHHUS.
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[vpeKTopus c ucxogHom

. Havano nsmepeHmii Koxew nsmepeHni
nHbopmaumen

(naTa, Bpems) (naTa, Bpems)

ﬁ Options

YWarking dixectary Begining and end ofmeasurexgents (waawnmdd hhnn)
|d:\ik\vb_ex ihaidara2006lidata |¢DED?2? |uauu Y
|2|305091§/ |12IZID v
Filter for low frequency
® “es " Na MpoMmeKyTOK BpeMeHU B
Tirmne betweem beginings- yacax Mex/y Hauyanom
_ ®ait o |3/ n3mepeHuit
Input file namednal ann c ucxoaHou
MHpopMaLmei |
T // Disctrete of measureme ANCKpeT B cekyHAax mexay
dat U3MepPEHUAMMU
’ |D-5 / P

MpoAoKUTENbHOCTL B

nybuHa mecTta B pailoHe _ o
Duration of measurermen)  MWUHYTaX KaXX4ou 3anucu

YCTaHOBKM M 3arnybneHuns
npubopa |15 I

oftom e pth and Te recarder )
dopmyna, npmBoaaLLan
12 43 10 Transrmission function { pa3mepHOCTb 3MepeHuna

AaBneHnAa B MeTpbl BOAAHOTO

Homep nosuuum Nnepeoro 1 nocaegHero |h=D-DD25*pw 6
ctonba

CMMBO1a 3anNUCK gaBneHnAa

t Figers in Record

.P \75 Load Options from Disk Sawe Options on Disk

Mumb of Lings in bMain and Usual Title of Record
|D

‘D Ok Ignore Apply

AN sl
AN

X

Yumcno CTpOK B 3aroNoBKe,
npeaBapArLLEeM BCHO CEPUI0
W Karkaylo 3anucb

Puc. 13.6 biok aganranuu Options usmMepuTenei BOJHEHHUS K TEXHOJIOTHU
00paboTKK U3MEPEHHH ¢ YKa3aHHEeM KOHKPETHBIX (PYHKITMH BCEX OKOH.
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I'paduyeckoe MpeacTaBIeHUE HM3MEPEHHBIX CTATUCTHYECKHX BEJIMYHH BETPOBOTO BOJHEHHS
ocyiecTBisercs ¢ momoins ¢pyukuuu Visualization (Puc. 13.7).

MapameTpbl BONHEHUA: XapaKTepHas BbICOTa, cpeaHui
nepuoa, nepnoa MakCMmyma crnektpa, cpegHaa AMHa BOJIHbI 4acTOTHbI CNEKTD BOJIHEHUA
M ANIMHA MaKCMMyMa CneKkTpa

Sigificantwavaheight=278 m

Mean wave pendd =565

Period of spedrum¥ave maximum=6.8s \

Mean wave length = 46 m

Length of spectrum wave maximums= 61 m " \

XopA, XxapaKTepHoW BbICOTbI BO/IHbI
3a Becb nepuog, HabaoaeHni

n L
A

v . N A 4
AN Y W,
Wave Measurements from 2006-08-06 18:00:00 to 2006-09-07 9:00:00. Current Date is
2006-09-02 15:00:00

[JaTbl M CPOKM Hayana, KoHLA HabAO4EHUI M CPOK M AaTa 41 KOTOPOro
npuBeAeHbl NapameTpbl BOJHEHMA U YaCTOTHBbIN CNEKTP

Puc. 13.7 I'padmueckoe npepcraieHue paina H3MEPEHHBIX CTATUCTUYECKUX BEIMYUH BETPOBOTO BOIHEHHS

Jlns mpezcTaBlieHHs B TEKCTOBOM (POPMATE PACCUYUTAHHBIX CTATUCTHYECKUX BEIMYUH BETPOBOTO
BOJIHEHHUSI TTpetycMoTper (aitn parameters.txt (Tabmuma 13.1).
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Taoauna 13.1

@DparMeHT TeKCTOBOro (hailjia H3MEPEHHbBIX CTATUCTHYECCKUX BEJIMYHH
BOJIHeHHUd parameters.txt

[} parameters - BAOKHOT E@g‘

©aln  TMpaska ©opmaT  Blkg  Chpaska

2006-08-07 3:00:00; 1.08;
2006-08-07 6:00:00; 1.24:
2006-08-07 9:00:00: 1.09:
2006-08-07 12:00:00; .86:
2006-08-07 15:00:00; .84;
2006-08-07 18:00:00; .95;
2006-08-07 21:00:00; .92:
2006-08-08; .75; 3.75; 3.8;

LU s s s e

2006-08-08 12:00:00; .72; 3.
2006-08-08 15:00:00; .87, 3.
2006-08-08 18:00:00; .8Z2; 3.
2006-08-08 21:00:00; .95; 3.
2006-08-09; .86; 3.92; 4.5;

2006-08-09 12:00:00; .58; 3.
2006-08-09 15:00:00; .61; 3.
2006-08-09 15:00:00; .74; 3.
2006-08-09 21:00:00; .55; 3.
2006-08-10; .55; 3.6; 3.21;

2006-08-10 12:00:00; .76; 3.

Date;significant wave Heights, m;Mean Wave Period, s;Period of Spectrum Mz a
2006-08-06 18:00:00; 1.01; 4.14; 3.8; 26.81; 22.58
2006-08-06 21:00:00; 1.13; 4.15; 4.29; 26.87; 28.68
2006-08-07; 1.15; 4.19; 4.58; 27.45; 32.19

J1; 4.09; 26.18; 26.13

.24 4.29; 28.06; 2B.68

L8 4.15; 27.27; 26.94

J15; 4.5; 26.84; 31.2

.94 3.51; 24.21; 19.2

L8925 3.91; 23.96; 23.91

.BB; 3.8B6; 23.46; 23.23

21.92; 22.58

2006-08-08 3:00:00; .77; 3.69; 3.7; 21.27; 21.36
2006-08-08 6:00:00: .95; 3.8B4; 4.15; 22.98; 26.94
2006-08-08 9:00:00; .81; 3.72; 3.8; 21.61; 22.58

66; 3.51; 20.91; 19.2
76; 3.97; 22.02; 24.61
7: 3.86; 21.35; 23.23
83; 4.15; 22.91; 26.94
23.97; 31.2

2006-08-09 3:00:00; .96; 3.86; 3.86; 23.3; 23.23
2006-08-09 6:00:00; .87; 3.74; 3.97; 21.9; 24.61
2006-08-09 9:00:00: .85; 3.74; 3.97; 21.8B3; 24.61

67; 4.15; 21.08; 26.94
65: 3.6; 20.8; 20.23
63; 3.97; 20.52; 24.61
64: 3.18: 20.74; 15.75
20.23; 16.13

2006-08-10 3:00:00; .66; 3.81; 3.97; 22.72; 24.61
2006-08-10 6:00:00; .85; 3.81; 3.7; 22.62; 21.36
2006-08-10 9:00:00; .75; 3.67; 3.75; 21.09; 21.96

8: 3.7: 22.5; 21.36

B naHHBI TEKCTOBBIM (Qailm 3a KaXIblii CPOK M3MEPEHHUS BBIBOAATCS S5 CTAaTUCTHYECKHX
XapaKTEPUCTHK BETPOBOI'O BOJHEHUS B CIEAYIOLIEM MOPSIKE:

— XapakTepHas BBICOTA BOJHBI (M);
— cpenuuit mepuon (c);

— MepPUOJ MaKCUMyMa B CIIeKTpe (C);

— CpeaHsisl JJTMHA BOJIHEI (M);

— JUTMHA BOJIHBI MAKCUMYMa B CIIEKTpPE (M).
Jis mpencraBieHUss B TEKCTOBOM (opMaTe pPACCUYUTAHHBIX CHEKTPANBHBIX IUIOTHOCTEH
BETPOBOT0 BOJHEHHMS IpeaycMoTpeH (haiin spectra.txt, (Tabmuma 13.2)
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Taoauna 13.2

@parMeHT TeKCTOBOro (hailjia H3MEPEHHbIX CHIEKTPAJIBHBIX IVIOTHOCTEH BOJIHeHHU SPectra.txt

E'! spectra - BnoKHoT

®aiAn  Mpaeka  @opMaT  BWg  Chpaska

POO6-08-06 18:00:00 ~
.327106E-02  1.563342E-04
LB54212E-02  2.890803E-04
L9B8131BE-02 4.79732E-04
.30B4235E-02  7.299716E-04

.791216 4.289055E-03
.814487 5.31132BE-03

2

4

4]

9

0.1163553  1.028401E-03
0.1396264 1.35513BE-03
0.1628974 1.685095E-03
0.1861685 1.989585E-03
0.2094395  2.240336E-03
0.2327106  2.419485E-03
0.2559816  3.132996E-02
0.2792527  2.3468Z2E-02
0.3025238 1.845847E-02
0.3257948  1.5318Z9E-02
0.3490659 1.300728E-02
0.3723369 1.093976E-02
0.395608 B.9834E6E-03
0.418879  7.248771E-03
0.4421501  5.876468E-03
0.4654211  4.922681E-03
0.4886922  4.310519E-03
0.5119632 3.863777E-03
0.5352343  3.421723E-03
0.5585054  2.947741E-03
0.5817764 2.521676E-03
0.6050475 2.235E37E-03
0.6283185 2.103913E-03
0.6515896 2.046524E-03
0.6748607 1.96963EE-03
0.6981317 1.88Z58BE-03
0.7214028 1.938597E-03
0.7446738  2.343497E-03
0.7679449 3 1E0E92E-03
0

0

[TepBas cTpoka ¢parMeHTa - CpoK W3MepeHus. B jeBoi KOJIOHKe - "acToTa (paa./c), B IpaBoi -
CHeKTpajabHas MIIOTHOCTH (M C).

B 3akmoueHue 9TOro pasziena MNPUBOAUTCA OMUCAHUE TPEX MPUOOPOB OTEUECTBEHHOTO
MIPOU3BOJICTBA, ITO3BOJISIONINE U3MEPSATH TTapaMeTPhl BOTHEHHS B MOPSIX U OKeaHaXx.

HN3meputens ruaposiorndeckuii 'MY-2

Wz nenue 3apeructpupoBano B ['ocpeecTpe cpencts uamepenuit moa Homepom 21088-04.
Brinyckaercs o rexuundeckum ycinosusam MJIAH.416211.005 TV.

Ha3navenue u 00J1acTh NPUMeEHEHUS

Mamepurenu ruaponoruueckue ['MY-2 mnpenHazHaueHbl I8 M3MEPEHHH THAPOCTATHYECKOTO
JaBJICHUS U TEMIIEPATYPHI BOIKLI.

Nameputenu MY -2 npuMeHSIIOTCS MPU THIPOTOTUUECKUX HAOTIOICHUSX, & TAKXKE NI N3MEPEHUI
THAPOCTATUYCCKOro AABJICHUSA U TEMIICPATypPhbl BOAbI NI C.Ha60an€CCI/IBHI>IX )I(H,Z[KOCTGﬁ B CKBaXHHax,
KOJIOJIaX, pe3epByapax.
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Onucanue

N3meputens TMVY-2 cocroutr u3 Moayns umeputenbHoro (MU) u perucrparopa wHbOpMAIu
(P1).

Monynb u3mMepuTeabHbIA 00ecriedynBaeT N3MEpPEeHNe THAPOCTATHUECKOTO JaBICHUS U TeMIIepaTyphbl
Bo/bl. M3MepsieMoe naBieHHE BOCIPUHUMAETCS TEH30IpeoOpas3oBaTelieM, M3MepsieMas TeMIepaTypa
BOCIPUHHUMAETCS IJIATHHOBBIM TEPMOMETPOM cOMpoTHBIeHUA. C MOMOIIbI0 aHaJIOroBO-IU(POBOTO
npeoOpaszoBareiss U MUKPOMIPOIECCOPa BBIXOJHBIC CHUTHAIBI JATYUKOB IMPEOOPA3yIOTCS B EAMHUIIBI
u3mepsiemoro mapamerpa (k[1a,°C) B cooTBeTCTBMM ¢ WHIUBUAYAIbHBIMU TI'PaIydpPOBOYHBIMU
xapakrepuctukamu. MupopMalius (THAPOCTaTUYECKOE NaBlIeHUE, TEMIepaTypa, YPOBEHB) MepenaeTcs
o uaTepdeiicy RS-485.

Peructpatop wuHbpopManuu obecreunBaeT TMpPHEM JAaHHBIX OT MOAYIS H3MEPUTEIBHOTO,
HAKOIUICHHE U XpaHEHHE MacCUBa JaHHbBIX, MHIUKAIUIO HH(OPMAaIlUU Ha TUCIUIee, CYUThIBAHUE TAHHBIX
B IIEPCOHAIBHBIN KOMIBIOTEp 1O HHTEpdeticy RS-232.

KonctpyktuBHo mMonyns MU BbINOJIEH B T€PMETHUYHOM Kopiyce. DJeKTpuyeckas cBsi3zb MU ¢
BHEITHUM YCTPONCTBOM OCYIIECTBIISIETCS IO YETHIPEXKUITHBHOMY KaOeJI0 C BO3IYIIHBIM KaHAIOM.

Peructpatop PU BbeImosHEH B BUIIE HACTOIBHOTO TMEpeHOCHOro mpubopa. Ha numeBoit manenn
PacIoNIOKEHbl JKUAKOKPUCTAJUIMYECKH JUCIUIEH M KHONKH YIpaBleHHs pexumamu. Ha OoxoBoit
[IAHEJW PaCHOJIOKEHBl pa3beMbl JUI MOAKIOYEHUs MOAyias MI,BHENIHEro SHEPronuTaHus |
IIEPCOHAIIBHOIO KOMIIBIOTEPA.

Nsmepurens runponornyeckuii [MY-2 uMeer Tpu UCIOJIHEHUSA:

-IMY-2; IMVY-2.01 - makcuManbHas TTyOHMHa OTPY>KEHUs 25 M;

- ITMVY-2.02 - makcumanbHas rryonHa norpykeaust 250 m.

B cocraB u3mepurens [MVY-2 Bxoasat moayns usmepurenbusiii (MU) u perucrparop nnpopmanuu
(PN), B cocraB IMVY-2.01 u IMVY-2.02 - TOIbKO MOJTyJIb U3MEPUTEIBHBIN, PAOOTAIOIIHI 110 KOMaH/IaM
BHEILHETO YCTPOUCTBA.

Mamepurern TMVY-2.01,I'MVY-2.02 wumetor momupukanuo I'MVY-2.01M, ITMVY-2.02M s
M3MEpEHU MEIJICHHO M3MEHSIOIINXCS JaBlIeHUH ¢ dacToroit He Oosee 1 i m amruutynoit He Gosee
0,1 MITa.

OCHOBHbIE TEXHUYECKHE XaPAKTEPUCTHKHU
Jnama3on usmepenuit ruapocraruueckoro nasnenus (P), klla:

-I'MVY-2uI'MVY-2.01 ot 5 1o 200;
-I'MVy-2.02 ot 10 go 2500
Junamna3oH nu3mepenuii remmneparypsl, ° C: OoT MuUHYC 5 110 Ttoc 40

[Ipenen momyckaeMoll aOCONIOTHOM IMOTPENTHOCTH HM3MEPEHHMH T'HIPOCTATUYECKOTO JaBJICHUS B
pabouunx ycnoBusx, klla:

-IMY-2uI'MY-2.01 + <0,05 + 0,002P)

-I'MY-2.02 + (0,5 + 0,002P)

[Ipenen nomyckaemoil aOCONIOTHOM TOTPEIIHOCTH M3MEPEHMH TeMmepaTypsl B pabOdHMX
ycnoBusix,°C: + 0,05

Hanpsixenue nuranus, B (mocTostHHOTO TOKA) 12+2

[ToTpebnsiemsbrit TOK, MA, He Oonee:

-I'MY-2: 50

-I'MVY-2.01 uI'MVY-2.02: 15

Ilo ycTOHYMBOCTH K KIIMMAaTUYECKUM BO3/IE€HCTBUAM U3MEPUTENN IMIAPOJIOTHYECKHE UMEIOT

VCIIOJTHEHUS:

- MOZlyJIb U3MEpPUTENbHBIN - ucnonunenue OM* kareropuu paszmemienus 4 mo 'OCT 15150-69, o
JUTsl paboTHI TIpU Temmeparype oT Munyc 5 1o mioc 40 °C;

- peructparop unpopmauu - ucnoaaenue Y XJI* kareropus pazmemenus 3.1 mo 'OCT 15150-69,
HO 17151 paboThl pu Temrieparype oT mitoc 1 1o mitoc 40 °C 1 0THOCUTENBHON BIAXXHOCTH A0 85% mpu
temmneparype 25 °C.

Cpennuii Cpok CITyKOBbl, JIET: HE MeHee 8

Cpenusisi HapabOTKa Ha OTKa3, 4. HE MEHEe 10000

["abapuTHbIE pa3mepsl, MM, HE OoJee:
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- MOJYJISl U3MEPHUTEIBHOTO 50 x 50 x 235

- peructparopa uHopmanuu 206 x 180 x 70
Macca, kr, He OoJee:

- MOAYJISI U3MEPUTEIBHOTO 1,5

- peructparopa uHbopMaIuu 1,0

3Hak yTBep:KIeHHus THIIA
3HaK YTBEp)KICHHs THUIIA HAHOCUTCS Ha JIMIEBYIO MaHeNIb MpUOOpa MyTeM HaKJICHBAHHUA U Ha
TUTYJBHBIN JTUCT PYKOBOJICTBA 10 SKCIUTYaTallMi TUIIOTPadCKUM CIIOCOOOM.

KoMmuiekTHOCTD

B KOMITJIEKT MOCTaBKH BXOJAT :

- MOJIYJIb U3MEpUTENbHBIN MU - 1 mr.
- peructparop unpopmaruu PU (s ucnonnenus IMY-2) - 1 wir.

- kabenb - 1 .
- PYKOBOJICTBO 110 3KCILTyaTaluu - 1 3K3.

- hopmysip - 1 7K3.
- IporpaMMHoOe obecreueHue (IHcK) - 1 wr.
IToBepka

[ToBepka wu3meputeneit ruaposorndeckux I'MVY-2 npousBogutcs mno pasneny 3 «lloBepkay
PyxoBoactsa no skcmuryaranun UJIAH.416211.005 PO, cornacoBannoro BHUMMC B 2009 r.

MesxnoBepouHblid UHTEpBaI 1 ro.

B mepeueHbp OCHOBHOrO  O0OpYZOBaHHs, HEOOXOIUMOIO JUIsI TIOBEPKH  H3MEpUTeNel
TUIPOJIOTUYECKUX BXOJIAT:

- TEPMOMETP COINPOTUBIIEHUS IJIATUHOBBIN ATaoHHbIN 2 paspsaa tuna [ITC-10M, norpemHocTs +
0,02 °C;

- ycrarnoBka nmosepouyHas YTT-6BMA, TY50.194.-80;

- MAaHOMETpP M30BITOYHOTO AaBjieHUs rpy3onopuiHeBord MII- 2.5 (mos TMY-2, TMVY-2. 01) u MII-
60 (ms TMVY-2.02) ¢ Bepxuum npenenom usmepenus 0,25 (umm 6,0) MIla, kinace Tounoctu 0,05;

- TepMOCTaT BOJAAHOW mpenu3uoHHbii Tuna TBII-6, nuanazon temmneparyp ot munyc 10 go muitoc
95°C;

- mepcoHaNBHBIN KomMnbioTep Tumna |IBM PC.

HopMaTHBHBIE H TEXHHYECKHE IOKYMEHTBI
NITAH.416211.005 TY «M3meputenu runpoaorudeckue ['MY-2. Texuuueckue ycioBUsi».

3akiioueHne

Tun wu3mepurenell THAPOIOTHYCCKUX YTBEPKIEH C TEXHUYCCKUMH W METPOJOTHYCCKUMHU
XapaKTepI/ICTI/IKaMI/I, HpI/IBe,Z[eHHBIMI/I B HaCcTOAIIEM OIIMCAaHUMU THIIA, MGTpOJIOFI/I‘-IeCKI/I OGGCHG‘-IGH HpI/I
BBITTYCKE W3 MPOU3BOJICTBA U B AKCIUTyaTallMH COTJIACHO TOCYAapCTBEHHOM IMMOBEPOYHON CXEME.

H3roroBuTenb:

KB I'MIIT'Y «HIIO «Taiidyn»

KOpunnueckwnii anpec: 249038, Kanyxckas 06:., r.O6HUHCK, nip.JIennna, 1,82
daxtuueckuii aapec: 249039, Kamyxkckast 0611., r.O6HuHCK, yi.Koponesa, 6
Ten/daxc: (48439) 6-23-03/(48439) 6-44-53

13.5 Bonanozpagh-mapeozpagh ABM-1

IIpousBoauTesn:
OI'VII OnbsitHo-KoHCcTpykTOpckoe biopo Oxeanonorudeckoit Texuuku PAH wumu WucTuTyT
Oxkeanonornu PAH
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Hasnauenue BomHorpada mapeorpada ABM-1 — usMepeHHe THAPOCTATUYECKOTO HABICHUS B
ABTOHOMHOM PEXHUME B IPUOPEIKHON 30HE MOpe Ha TIyOuHe 10 15 M

[TpuGop BKITIOUACT:

TenzonpeodbpazoBarens mapienus LHP- 121-0.25 mpousBoactea AO «OPJIEKCy (TY 4212-137-
00227459-96)

Amnanoro-1mudpoBoit mpeodpazoatens AD 7799

MuxpokonTtposiep MSP30F169

Hutepdeiic RS-485

DHEeproHe3aBUCUMBII HAKOIIUTENb JAHHBIX

Taiimep

ABTOHOMHBIN UCTOYHHUK MTUTAHUS

[IpouHBIil KOPPO3MOHH-CTOMKUI KOpITYC U3 onudTHiIeHa Mapku [TH/]

TEXHUYECKHE XAPAKTEPUCTUKHU

I'uapocratuueckoe nasnenue (P rlla)

JlnamazoH ..................... ot 50 o 1500 rIla (ot 0,5 m0 15 ™)

[TorpemHoOCT® ................ +(0,5 +0,002P)rIla

Pa3pemaroniast cmocoOHOCTb. ........... 0,1 rITa (1 mm)

IleproaMYHOCTD BOJHOBBIX CECCHUM. ......... ot 1-ro 1o 24-x yacos

[Ipoao KU TENBHOCTD BOJTHOBBIX CECCHH . ....... OT oJtHOM 110 20 —TM MUHYT

JIMCKPETHOCTh U3MEPEHUH THIPOCTATUUECKOIO AaBJIeHUs B BOIIHOBOM ceccun 0.25, 0.5, 0.75, 1.0 ¢

DHepro3aBUcHUMas TBEPAOTENbHAS TaMATh 10 16 MO

Bpems HenpepbIBHON pabOTHI B aBTOHOMHOM pekume 110 12 mecsieB

[IporpammHuoe obecrieueHne

[Maker nporpamm 'OUH-MO PAH niist onepanmonnsix cucrem Windows 95/98/NT/2000/XP

[TakeT mporpaMm o0OecrieunBaeT 3alaHue PeXKUMOB PAOOTHl U CUMTHIBAHME JAHHBIX 110 MHTEpdency
RS-485

DJIEKTPONTUTaHHE

ABTOHOMHBIN HCTOYHHK MMUTAHUS IOCTOSSHHOTO TOKA TU3 TpeX 3ieMeHToB Tumna LR 20

["abapuTHbIE pa3mMepsl U Macca

JIuaMeTp ....oooevvniinnnnnn 50 mm
Jmuaa. ... 300Mm
Macca. . ..., 1,0 kr

13.6 Aémonomnutii pecucmpamop eonnenus APB-K

KpenneHue
perucTpaTtopa
Ha Konsua

INeKTPoHHBW Bnok

OBJIACTb [NPUMEHEHUA
ABTOHOMHBIN perucTpaTop BoJiHeHUs kBapueBbiii APB-K npennaznadeH ajisi aBTOHOMHOTO
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HaAOJIOACHNS 32 BOJHEHHUEM B OTKPBITOM Mope. Peructpatop BoJIHEHHs COCTOUT U3 IpeoOpa3oBaTes
nasneHus u temmepatypsl kBapiieBoro [IJITK-P-MI" pupmer «KBapiiCency, wacroromepa,
MIOJTYITPOBOTHUKOBON MAMATH C JIEKTPOHHBIMU YaCaMM U aKKyMYJIATOPHOW OaTapeu, MOMEIEHHBIX B
IVUTMHIPUYECKUI KOPITYC U3 HepKaBeloliel ctanu. Perncrparop MokeT HMeTh IUPOKOE MPUMEHEHHE, B
YaCTHOCTH JUISI aHAJIN3a 32 U3MEHEHHEM pelbeda MpuOpexHOro menbha 1 pa3pymeHrneM KpoMKU oepera.

Bo3moxxHOCTH:

- OTHOCHTCS K TUAPOIOTHYECKOMY 000pYI0BaHUIO

- Meet 3amuTy OT npecHO U MOPCKOM BOJIbI

- [lomHOCTBIO aBTOHOMEH B TEUEHUH JJIUTETLHOTO BpeMeHU (10 6 Mec.)
- Bricokast TOUHOCTh U3MEpPEHUS TaBIICHUS

TexHHM4YeCcKHE U IKCIIYATAIIHOHHBIC XaPAKTePUCTUKH

TEXHUYECKHWE TPEBFOBAHUA U 3AMEYAHUS  BEJIMYMHBI
[TAPAMETPbI
APB-K10 APB-K11 APB-K12 APT-K12

or 0.1 o or 0.1 o or 0.1 o ot 0.1 o
10.0; 10.0; 10.0; 10.0; aTM. BOJH.CT.
1.0;...100.0 1.0;...100.0 1.0;...100.0 1.0;...100.0

Jnana3oH u3MepeHus JaBJICHUS
(rmyOuHa morpy>KeHHs)

Jnana3oH pabo4rx TeMIepaTyp -4 ... +40 C
To4yHOCTB 1O IABIEHUIO 0.06 0.06(0.04) 0.06(0.04) 0.06(0.04) %BITN'
TouHOCTB TIO TEMIIEpPATYPE + 0,3; £0,1;mmm £0,05 °C

JlomosHUTENBHAS TEMIIEpaTypHas

MOTPEIIHOCTh B paboueM Juara3oHe

TeMIIepaTyp, KOTOpas KOMIEHCUPYETCS 0.1 ma 10°C %
HaJIMYUEM TEMIIEpPAaTypHOTro KaHaja, He

Oosee

Pazpemaromas crmocoOHOCTH 110

+0,0003 (0,2) % BITA'(Mm")
JIaBJICHUIO (YPOBHIO)
Paspemaromas cnocoOHOCTH IO +0.005 oC
TeMIepatype -
Ces3b ¢ APB uepe3 RS-232 nimun USB
KonuuectBo Kanan naBnenus 60 6
HU3MEpEHU
B MuUHYTy  KaHani TemmepaTypsbl 6 60
Hanpspkenue nuraHus 12 B
ITorpe6seMslii TOK He Ooree 10 10 (2.5) 10 (2.5) 10 (2.5) MA
I'aGaputHbIe pa3Mepbl 2310 x 633 ﬂ%:;g X 5195x416 0195 x 416 MM
Macca ne 6oiee (0€3 akKyMynaTopa) 21.00 (1.0") 16.5 7.0 7.0 KT
PeKoMeHyeMbIi HCTOYHUK MUTAHHS DT(M)265 DT(M)240 D[-;(X%%ZW ID[;(XEZW
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[65Ah]  [65Ah] DT(m)12045 DT(m)12045
[45Ah]  [4.5Ah]

Bpemst aBTOHOMHO# pabOTHI ¢

180 120 (180)  30(120) 30(120) nHeit
PEKOMEHAYEMBIM UCTOYHUKOM ITUTAHUA

lapanTUiHBIA CPOK SKCILTYaTAIMK CO JTHS

BBOJIa MPEOOPa30BaTEIIs B AKCIUTYaTAIHIO

MpH COOJIOACHUY YCIOBHU U TIPABUII €TI0 3 neT
SKCIUTyaTallly, XpaHSHHUS U

TPAHCIIOPTUPOBAHUS

BIIN' - BepxHMit mpeen u3MEpEeHHsI

MM" - MM BOJHOTO CTOJI0a IpH morpyxeHuu Ha 100 M

" - macca [TJ[TK B 3aBHCHMOCTH OT EMKOCTH U KOHCTPYKIIMH aKKyMyJsitopa. ['abapuTHbIC pasMepbl
TCHEPATOPHOT'0 OTCEKA MOTYT OBITh YMEHBIIICHBI.

"' - PekoMeHIyeMbIii HCTOUHUK MTUTaHHS - AKKyMyJsiTopHas 6atapes DT-1207

I'naBa 14. U3MepeHune ONTHYECKUX XaPAKTEPUCTHK MOPCKOI BOAbI H CBETOBOIO MOJIsl B MOpe
14.1 Beeoenue

OnTHyeckue CBOICTBA MOPCKOM BOJABI B OCHOBHOM 3aBHCST OT JBYX (DaKTOPOB: OT KOHIEHTpalUu
PaCTBOPEHHBIX OPTaHUYECKUX M HEOPTaHMYECKHX BEIIECTB U OT COACPXAHHS B HEH B3BEHICHHOTO
BeulectBa (dactun). PacnpeneneHue pacTBOPEHHBIX M B3BEIIEHHBIX BEIIECTB  CBS3aHO C
JUHAMHYECKUMH YCIOBUSMHU B M3Y4aeMOU akBaTOpUU (TEUEHUs, BETPOBBIC CTOHBI, BBIHOC PEK, IPO3Us
OeperoB M KOHTUHEHTAJIBHOTO IIeNbda u T.1.).

Jliis ompeseneHus KOHIICHTPAIIUN HEKOTOPBIX PACTBOPEHHBIX BEIIECTB HaubOoliee HHPOPMATUBHOM
ONTUYECKON  XapaKTepUCTUKON  sBisieTcd  MoKaszareidb ocialbiaeHuss (WM TOIVIOIIEHHUs) B
yIabTpaduosIeTOBON 00sacTy criekTpa (Ho He MeHee 350 HM, 4ToOBI H30eKaTh BIMSHUS HUTPATOB).

PacTtBopeHHBIE OpraHnyecKre COeAMHEHUI B MOPCKOM BoJie cocTaBistoT B cpennem 0.001, 0.005%
U B ONTHYECKOM OTHOIICHHWU OOJiee aKTUBHBI. 3HAUUTEIHHYIO YaCTh PACTBOPEHHOTO OPTaHHYECKOTO
BEIIECTBA COCTABISIET T.H. <OKEJITOE BEIIECTBO», KOTOPOE 00pa3yeTcsl Kak B OTKPHITOM MOpE, Tak U B
peKax.

[ToMrMO pacTBOPEHHOTrO BEIIECTBA, MOPCKas BOJA COJAEPKUT OOJBIIOE KOJUYECTBO B3BEIICHHBIX
YacTUIl MHUHEPATHHOTO M OPTaHUYECKOTO MPOUCXOXKACHUS. MUHEpalbHbIE YacTUIBI B OCHOBHOM
3aHOCSATCS B OKEaH peKaMh M BeTpaMH C KOHTHMHEHTOB. OpraHWyecKHe 4YacTHUIbl BO3HHUKAIOT
HEMOCPEJACTBEHHO B OKEaHE — 3TO (UTOIUIAHKTOH, 300IJIAHKTOH, NETPUT. JJiT MOBEPXHOCTHBIX BOJ B
OTKPBITBIX paiiOHaX OKeaHa KOJWYECTBO B3BEHICHHBIX YaCTHI[ COCTABIISCT 1+2-108 YacTUI/JI, a MX
MaccoBasi KoHleHTpauus gocturaetr 0.2+0.3 mr/a. B Hanbonee npo3padHbix BoJlaX KOJIMYECTBO YACTHUIL
Ha TOpsiI0K Menbire — 0.2+0.5-10° wactui/n. ITo pasmepam mpeo61amaroT dacTuisl paguycom 0.2+1
MKM, OHH cocTaBsatoT 90+-98% ot oOmiero umcina B3BecH. JJIsi KAYECTBEHHOHW W KOJMYCCTBECHHOM
OLICHKH PAacTBOPEHHBIX B BOJIC BEILECTB, a TaKXKe B3BEIICHHBIX YaCTUI[ HEOOXOAMMO H3MEPATH, IO
KpaiiHell Mepe, CIeayronIie ruAPOONTHISCKUE XapaKTePUCTUKH:

— IPO3PAYHOCTh U LIBET CJI0S BOJBI;

— CHEKTpaJIbHBIN MMOKa3aTesb ociaabaeHus HapaBiIeHHOTO CBETa

ldd
el =2,
@, dI
rae @, - moHOXpomarnueckuii MOTOK Ha BXOAe B dneMeHTapHbli cnoil; P, — moTok u3mydeHws,

TIOTJIOLICHHBIN U PacCesHHBIN B dlieMeHTapHOM cioe; dl — TommumHa 3eMeHTapHoro CIlos;

— CHEKTpaJIbHBIN MMOKa3aTeb paccestHus
| dO_

@ dl
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rae d®_ — notok usnyuenus, paccesHHbIi B 57IEMEHTAPHOM CIIOE;
— CHEKTPAILHBINA MOKA3aTeNb MOTJIOMIEHHS
ldd
k
k= :
ddl

rac d CDk — IIOTOK U3JIYy4YCHMU, MTOTJIOIICHHBIN B OJIEMCHTAPHOM CJIOEC,

— UHAUKATPUCY PACCESTHUS
Xﬂ(j/) :472. 6&(7) .
O,

N3mepenne xapakTepUCTHK CBETOBOTO IMOJs (IPKOCTh, 00y4YE€HHOCTh, OMOJFOMUHECIICHIIUS U T.1I.)
B (hoTHUECKOW 30HE MO3BOJIAET OLIEHUBATH OMOJIOTHYECKYIO MPOIYKTUBHOCTh BOJHOM Cpebl, KOTOpas
naeT MHPOPMAIUIO O CTETIEHU 3arpsA3HEHUs BOJ0EMa, T.K. (PUTO- U 300IMJIaHKTOH OYEHb UYBCTBUTEIbHBI
K Pa3jIM4HOro poJa 3arpA3HAOIUM U OTPABJISIIOIIIUM BCUICCTBAM.

OnTuyeckre XapaKTePUCTUKM BOJ YacTO OKa3bIBAIOTCS TOJIE3HBIMU JUIsl pelIeHus 3aaady
TUApOJIOTUr, TMHAMHUKU BOX, ITPOLICCCOB 06pa30BaHI/I}I " NICPCHOCA OCAAKOB. B HCKOTOPLIX ClIydasaX OHH
MO3BOJISIIOT JIE€TAM3UPOBATh KapTHHY paclpelesieHns U ABUKEHUS BOJ, OOJIbIIE YeM 3TO IMO3BOJISIOT
TpaaAUIIUOHHBIC MCTOBI.

[Ipocreitmme cmocoObl M3yUEHUsT ONTUYECKUX CBOMCTB MOPCKUX BOJ — OMPEIEICHUE TTPO3PAYHOCTH
C IIOMOLIBIO peTUCTPALIUN FJ'Iy6I/IHI>I HNCUYC3HOBCHUA 6GJIOFO AUCKA-TIPO3pavYHOMEpPa U OLICHKA [IBETA BOJbI
O IIIKaJie IBETHOCTH, XOTS U HE MOTEPsUIN MOJIHOCThIO CBOETO 3HAYEHUs, OJIHAKO HU B KOEH Mepe He
MOTYT YJOBJICTBOPSTh COBPEMEHHBIM TpPEOOBaHMSIM. OTH XapaKTEPUCTUKU Jal0T JHILb TIpyOyro
KAueCTBEHHYIO XapaKTEPUCTUKY ONTHYECKUX CBOMCTB IOBEPXHOCTHOTO CJIOSI BOJBI, HO HE JaioT
BO3MOXHOCTH IJII UX KOJIUYCCTBCHHOI'O OIIPCACIICHU.

Celiuac uMeeTcsi JOCTaTOYHO IIMpPOKas HOMEHKJIaTypa mpuOOpoB, MIPOU3BOIUMBIX
OTEYECTBCHHBIMH M 3apyOeKHBIMH (QHUpPMaMH, KOTOpBIE IO3BOJSIOT H3MEPATh U PETUCTPUPOBATH
ONTHYECKHE XapaKTEPUCTUKU BOJIBI iN Situ.

14.2 Busyanvublit Mmemoo onpeoeneHuss OMHOCUMENbHOI RPO3PAYHOCHIU U U6ema MOPCKOIL
600061 ¢ nomoubio oenozo oucka (/Ib) u wkanvt yeemnocmu (IIB)

Orpanuyenusi Mmeroaa. MeTon MpUMEHUM ISl OKEAHUYECKHX, MOPCKUX M PEYHBIX BOJ BO BCEX
paiioHax MupoBoro okeaHa. OrpaHudyeHus METOJla ONPEACISIOTCS: YCIOBHSAMU BHAMMOCTH
(HaOirofeHHsI TIPOU3BOJATCS TOJIBKO B CBETIOE BPEMsI CYTOK);  YCIOBHSIMH IPO3PAYHOCTH BOJ
(u3MepeHHs HEBO3MOXKHO MPOBECTH, KOTJa OTHOCUTENIbHAs MPO3PauyHOCTb BOJI MPEBBIIACT TNyOUHY
MOpsi — MPOCMAaTpPUBAETCS [HO); - THUAPOMETEOPOJOTMUYECKUMH YCIOBUAMHU (OIIMOKA H3MEpeHUui
MPEBBINIACT HEOOXOIUMYIO TOYHOCTh METO/Ia TIPHU BOJIHEHHH Mops Oosee 4 Gauia - BICOTa BOJIH OoJiee
1,5 m).

Tepmunbl, onpenejeHuss ©W  cokpamenus. @Dusndyeckas (UCTHHHAsA) MPO3PAYHOCTH
00yCIIOBJIMBAETCA MPOLIECCAaMU TMOTJIONIEHUSI U PACCEsSHUs CBETa B MOPCKOM BOJIE W OIpeesnsercs 1o
WHTEHCUBHOCTHU OCIIA0JICHUS CBETa B MOPE.

[Ton oTHOCUTENBHOM MPO3PAaYHOCTHIO B OKeaHOrpaduy MOHUMAIOT TIYOHMHY MOTpyKeHus: 0eiaoro
nucka (muamerpom 300 MM), Ha KOTOPOU TUCK MEpecTaeT ObITh BUAUMBIM C IIOBEPXHOCTH MODSL.

Huck «Cexkxkn» — mpubop (6emprii auck auamerpoMm 300 mMM) ciykamuil s HaOJIOACHHUHN 3a
OTHOCUTEIILHOM MPO3PAaYHOCTBI0O MOpS W Ha3BaHHBIM JUCKOM «CeKKM» B 4YeCTb MOPCKOTO
uccnenonarens CeKKH, BBITIOJHHMBIIETO MHOTOYHMCIICHHBIC HaOmogeHus B 1865 r. B CpemuzemMHOM
Mope.

Huck O6enwiit JIb — Oenbrii auck nuamerpom 300 MM - KOHCTPYKTHBHAs MoaudUKaIs mpuoopa
Huck «Cexkkuy.

[kana usernoctu LB — Habop u3 22 3amasHHBIX TPOHYMEPOBAHHBIX MPOOUPOK, COACPIKALIIX
pacTBOpel € MOCTENEHHBIM TEPEeXOJOM OT TEMHO-CHHEro (TUIMYHBIA [BET OKEAaHCKOW BOABI) 0
KOPUYHEBOTO IIBeTa (0ONOTHAas BoAa). BceiencTBue IUIaBHOTO TMEpexojia IIBETOB IIKaIbl OT OJHOTO
OTTEHKAa K JPYroMy IOYTH BCEM LBETOBBIM OTTEHKAM, BCTpEYAIOIIMMCA NpU HAOIIOJCHUM I[BETa
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MOPCKOM BOJIbI, COOTBETCTBYIOT ABa HoMepa mpooupok B, ornuuaroniuecs: Mexay coooi Oombimei
WJIH MEHbIIICH MHTEHCUBHOCTBIO JAHHOTO I[BETA.

IIpnHIMOBI NpUMeHeHUs] MeToAa. MeTo OCHOBAaH Ha IPUHIUIE BU3YyalbHbIX HAOMIOJEHUN 3a
MCYE3HOBCHHEM BHJIUMOCTH CTaHIAapTHOTo Genoro nucka (auamerpom 300 MM) Ipu MOTPYKEHUU €r0 B
MOPCKYIO Cpely Ha INIyOMHY U MOSIBIIEHUEM €r0 BUAMMOCTHU NP NOJbEME Ha MMOBEPXHOCTh. [IpH 3TOM,
MIPOU3BOIUTCS] PETUCTPALUS TIIyOMHBI HA KOTOPOW HAXOIHUTCs ONbIil AUCK B MOMEHT MCUE3HOBEHUS U
NOSIBIEHUsI €ro BuauMocTH. L[BeT MoOpckoil Boabl ompenensercs IOpH IOMOIIM CpPaBHEHUS C
STaJIOHHBIMU OoOpa3iamu Ha ¢oHe Oenmoro nucka /Ib, morpyxeHHOro Ha IIyOHWHY, paBHYIO TOJOBUHE
rITyOUHBI BUAUMOCTH JIUCKA.

IIpudopsl, 000pyI0BaHNE U MATEPUAJIBI:

—Jluck Genbrit J1b, mpousBoautcs 3aBogom I'MII, r. Cadonoso (Poccus).

—IIkama nupernoctu ILIIIB.

—CranpHOH TPOC B CUIIMKOHOBOW 000JI0YKE AMAMETPOM 4 MM C pa3MeTkoii yepe3 10 cM U AIrHOM
30 m.

—IIpuknagHoi yriomep.

—Oxkeanorpaduueckast yebenka cO CUETYMKOM JUIMHBI BBITPABICHHOTO TPOCA, CTALMOHAPHO
YCTaHOBJIEHHAsI HA CyJHE.

—Pabouwnii xypHai.

IToaroroska npudopa. Ilposepka ucnpaBHoctu aucka /b 3akimoyaercs B caenyroLeM:

[IpousBoauTCs BU3yaJdbHBIM OCMOTP: AUCK JOJDKEH OBITh IMJIOCKMM, HE UMETh Ha MOBEPXHOCTU
PaKoBHMH, BMATUH U JPYTUX MEXaHMUYECKUX Je(EKTOB; OKpacka IUCKa JOJDKHA ObITh sIpKO-0enoro
1BeTa, 0e3 KENThIX MATEH PKABUMHBI, JISKAaTh POBHBIM CIIOEM U HE MMETh MOTEKOB U MY3BIpEil; Ipy3-
MOJIZIOH JTOJKEH OBITh OKpAIlIeH YEPHOM KpacKoW; JaTyHHas HamlpaBisfiomas TpyoOka He J0JDKHA OBITH
MOTHYTOM U JI0JIKHA JIETKO BXOAUTH B OTBEPCTHUS Ipy3a U TUCKA.

[Ipy KOHCTPYKLMH AMCKA C TPOCOBBIM 32)KMMOM, NPOBEpsieTCs paboTa MEXaHHMUECKOro 3aKuMa,
KOTOPBIM JOJIKEH JIETKO paboTaTh MO ACHCTBUEM YCUIIUS PYK U 00OecleuuBaTh yJep>KaHUE IMCKa Ha
Tpoce 6e3 MpUMEHEHUs JOMOIHUTENBHBIX TPUCTIOCOOICHHUIA.

[Ipu KperieHUU OUCKa K BEPTUKAIBHO OIYIIEHHOMY TPOCY JAMCK JOJKEH HaXOJIUTCS CTPOTO B
TOPU30HTAILHOM MOJIOKECHUH.

[IpoBepka Tpoca 3akiIl04aeTcsi B BU3yaJlbHOM OCMOTPE €r0 COCTOSIHUS U pa3MeTKu. Tpoc He JOKeH
UMETh pa3pbIBOB CHIIMKOHOBOTO MOKPBITHS, a TAaKXKe 3arn00B M KOJBIIIEK. Pazmerka Tpoca IOJKHA
ObITH XOpOIIO BHJHA, JOJKHA UMETh OTJIMYUTENbHbIE MapKd, COOTBETCTBYIOIIHME METpaM, a TaKkKe
KpaTHBbIE MSATH U ACCATH METPaM.

BusyanbHas mpoBepka TEXHHMYECKOTO COCTOSHUS JUCKa U Pa3MEUEHHOrO0 Tpoca MPOU3BOASTCA
nepes] KaxJIpIM IPOBEICHUEM CepUH HAOIIOCHUN WM TIepe]] MpoBeIeHHeM dKcneaniuu. KontponsHas
MPOBEpPKa Pa3METKU TPOCA OCYHIECTBIISIETCS C MOMOIIBIO CTAILHON MEPHOU JIEHTHI JyIMHOM 5-10 M 1ipm
BBISIBIICHHBIX JeEKTax, a TAKKe Iepe MPOBEACHNUEM SKCIISANIINY HITU CEPUH HAOIIOACHUH.

[Ipu oOHapyxeHuM nedeKTOB B OKpacke TUCKa, €ro MOKpacka  MPOU3BOAUTCS HUHKOBBIMU
Oenmuamu nau 0eI0i MaTOBOM dMalieBOM KPacKOM.

[lepen BBIXOIOM B AKCHIEAMIMIO clieayeT cpaBHuUBaTh pabouyro IIIB ¢ xonTpombHOU. Cpok
TOAHOCTH IIKAJIbI — 2 Tojla CO AHS BBIIAYH MIOBEPOUYHOTO CBHJIETEILCTBA, IEPUOJAUIHOCTD MIOBEPOK — HE
pe’ke OHOro pa3a B 6 MecCsIIEeB.

Pasmerka Tpoca. PazMmeTka Tpoca OCyIIECTBIIAECTCS ¢ IIOMOLIbIO CTAIBHOW MEPHOU JICHTBI JJIMHOU
5-10 M. Ha koHIle Tpoca yCTaHABIMBAETCsS KAIPOHOBAs MapKa COOTBETCTBYIOIIAS MECTY YCTaHOBKH
TPOCOBOTO 3aKUMa Uil KPEIUIEHUs JHCKA U Jajiee HAa PaCCTOSIHUM COOTBETCTBYIOIIEM TOJIIMHE Ipy3a-
IIO/IIOHA BTOpasi Mapka, KOTOpasi COOTBETCTBYET IOBEPXHOCTH JUcKa. /lanee pasmeTka HpPOU3BOAUTCS
yepe3 Kaxzable 10 cM, OT MapKu COOTBETCTBYIOIIEH MOBEPXHOCTH IAUCKA. 3HAUEHUS METPOB, a TaKkKe
KPAaTHBIX IISITH U IECATH METPOB MAaPKUPYIOTCS OTJIIMYUTEIbHBIMU 3HAKAMHU, COOTBETCTBEHHO.
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IloaroroBka mnpuéopa k wu3mepeHuto. [Ipu mnpoBeneHUM HAOMIOIEHUN 33 OTHOCHTEIHHOU
MPO3PAYyHOCTHI0 MOPCKOH BOJBI C MOMOIINBIO Pa3MEYCHHOTO TpOca, HAdaJllo Tpoca HEOOXOIAMMO
MPOIMYCTUTh Yepe3 JATYHHYIO TPYyOKy, HAXOMSIIYIOCS B IICHTPE AMCKAa M Ha MECTE IMEpPBOM MapKu
YCTaHOBHTH TPOCOBBIN 3aHM. [Ipr 3TOM BTOpast Mapka J0JDKHA COOTBETCTBOBATh MMOBEPXHOCTH JHCKA.

[Ipn mpoBeneHNM HAOMIOAEHUI C TOMOIIBIO OKeaHOrpapuieckord Iedbenkun 0oO0OpyIOBAHHOM
CUETYMKOM JJIMHBI BBITPABICHHOTO TPOCA, TPOC MPOITYCKAETCS B CHEIHMAIbHBIN PagualibHBIA BBIpE3
0enmoro JHUcKa W KPEMHUTCS 3KUMHBIM YCTPOWCTBOM, HAXONAIIUMCS B LEHTpe aucka. [Ipu stom
32)KMMHOE YCTPOUCTBO JOKHO HAXOAUTHCS MO JUCKOM.

Xpanenune npudopa. Jluck Oenbiii JIb 1 pasMedeHHBI TPOC TMOCHE MPOW3BOJICTBA HAOIIOACHUI
IIPOMBIBAIOTCS IIPECHOM BOJOM, NPOTHUPAIOTCA HACYXO M XpaHATCA B CIECLHUAIBHOM JCPEBSHHOU
kopoOke-dytispe. [llkana uperHoctr 1B xpaHUTCS B TEMHOM CYXOM W MPOXJIATHOM MECTE, TaK Kak
[[BETHBIE PACTBOPHI HE OTIMYAIOTCS OOJBIION YCTOMYMBOCTBIO U CO BpeMEHEM 00eclBeUnBaloTcs. Tpoc
yKJIa/bIBaeTcs B OyXTy WJIM HAaMaTbIBA€TCs Ha CIIEHUaIbHYI0 KaTYIIKY.

14.3. Onpeoenenue omnocumenbHoil NPO3PAYHOCHIU MOPCKOIL 800bl

YcaoBus HaGawoaennii. HaGmroaeHus: MpOBOAATCS TOJBKO B CBETJIOE BPEMsI CYTOK, TIPH BOJTHCHUH
Mopsi He Oonee 4 6ayuioB (BbicoTa BOJIH He Oojee 1,5 M), ¢ TeHeBOro GopTa cyqHa WM HUTIONKU. [Ipu
MIPOM3BOJICTBE M3MEPEHUI OTHOCUTENHLHOM MPO3pauyHOCTU U IIBETa MOPS TIJla3a HaOmroAaTess JOKHbI
OBITH TOJIHOCTBIO 3AIIMIIEHBI OT JIEHCTBHS MPSIMOTO M OTPAKEHHOTO COJHEYHOrO CBETa, a IIKaja
00s13aTeIbHO JOJDKHA OBITH IIOMEIEHA B TEHU.

[TocnenoBaTenbHOCTh MPHU HAOIIOACHUSAX 32 OTHOCHTENBHOM MPO3PAauHOCTBIO M LIBETOM MOPS C
UCIOJIb30BaHNEM OKeaHorpaduyeckoi JeGeKH CO CYETUMKOM JJMHBI BBITPABICHHOIO TpoOca, IHCKa
0€eJI0T0 M IIKAJIbI LIBETHOCTH MOPSL:

—OmnyctuTh 32 60PT HA Tpoce JeOEAKN KOHIIEBON T'py3 W MOTPY3UTh B BOAY (MPUOIH3UTEITHLHO Ha
1 m);

—3akpenuts npubop auck 6enblit (JIb) Ha Tpoce U OMYCTHTH 10 YPOBHS MTOBEPXHOCTH MOPSI;

—YCTaHOBUTH CUETUYMK JJIMHBI BHITPABIEHHOTO Tpoca Ha 0 «HOJIbY;

—MemyienHo omyckass mpubop auck Oenbii JIb Ha TIyOMHY, TPOM3BOIUTH KOHTPOJbL €ro
BUJIUMOCTH;

—B MoMeHT ucue3HOBeHHsI BUAMMOCTH Jucka Oenoro (/1B), mpekpaTuTh MOrpy)KeHUE U CHATh
OTCYET CO CYETYHKA JJTMHBI BBITPABICHHOTO Tpoca. [Ipy Hamu4nu BOTHEHHUS MOpPS, OTCUET TIyOMHBI
MOTPYXEHHs AUCKa OEoro CHUMAeTcs B MEepUoj MPOXOXKJIEHUS rpeOHS U MOJOIIBBI BOJHBL. B 3TOM
cllyyae Ha IpeJene BUIMMOCTH JUCKa Oenoro, MmomnepeMeHHO OMyCKas W MOJHHMAas €ro, CHUMAloT
OTCYETHI JUIMHBI BBITPABJICHHOTO TPOCAa B MOMEHTHI €r0 MCYE3HOBEHMS BUJIMMOCTHU MPU OITYCKAHUM Ha
rpeOHe W TpU ONYCKAHWU Ha JIOKOMHE BOJHBI. 3a TIYOMHY MOTPYXEHHS MPUHUMAETCS CpelHee
3HAYEHHE U3 IBYX OTCUETOB;

—IIpoBecTH B *)ypHaje 3anuch ITyOHHBI IPU UCYE3HOBEHUH BUIUMOCTH JUCKa OENoro;

—Omnyctuth npubop auck Oenbiit /b riry0xke ero BUIUMOCTH Ha 2 METpa;

—Mennenno noanumas npubop auck Oenbiii /Ib K MOBEPXHOCTH MOpPS, MPOU3BOAUTH KOHTPOJIb
€ro BUAUMOCTH;

—B MoMeHT nosiBiieHus] BUAMMOCTH fricka 6esoro (/IB), mpekpaTuTh MoJbeM U CHATH OTCYET CO
CUeTYHMKa JUIMHBI BBITPaBIECHHOrO Tpoca. [Ipy HalIM4Yuy BOJIHEHUSI MOPSI OTCUET IMTYOMHBI CHUMAETCS B
NepUoJ TPOXOXKACHUS TPeOHsI U MOAOIIBBI BOJHBL. B 3TOM ciyyae Ha mpenene BUAMMOCTH JHCKA
0enoro, MONEPEMEHHO OIMycKas M MOAHUMAsl €ro, CHUMAIOT OTCYETHI JJIMHBI BHITPABIEHHOTO TPOCa B
MOMEHTHI TIOSIBJICHHSI €T0 BUIUMOCTH IPH MOAbEME Ha rpeOHe U MPH MOAbEME Ha JI0KOWHE BOTHBIL. 3a
[IIyOMHY MOTPY>KeHUsI IPUHUMAETCS Cpe/iHee 3HaYeHHE U3 JIByX OTCUETOB;

—IIpoBecTH B *KypHaje 3anuch IITyOHHBI IPH MOSBICHUN BUIMMOCTH JUCKA OEIO0r0;

—IlpunoansTs auck Oenblii K MOBEPXHOCTU MOps emle Ha 2 M (WJIM Ha MOBEPXHOCTh MOps) U
MOBTOPUTH OMHMCAHHBIE MPOLEAYPHI elle 2 pa3a, TAKUM 00pa3oM, 4ToObI ObLIO MO 3 mapbl U3MEPEHU
IJyOMHBl B MOMEHTBI MCYE3HOBEHHUS M TOSBJICHUS BUIUMOCTH AMCKA O€I0ro, COOTBETCTBEHHO HA
NOTPYKEHUH U HA MObEME;

339



—OmnycTuTh JUCK OEINbIi Ha TIyOHHY, PaBHYIO MOJIOBUHE TUIYOUHBI €T0 BUTUMOCTH, U MIPOU3BECTH
CpaBHEHHE 1IBeTa MOPCKOM BOABI Ha ero ¢oue co mkanoi uBernoctu IIIB. Tlog mpobupku mrkamsi
MpU 3TOM TOJAKJIAABIBAIOT JIUCT Oemoit Oymaru. HalineHHBINM 1mBET BOABI 0003HAYAETCS B KHIDKKE
HaOJII0IeHNIT HOMEPOM COOTBETCTBYIOIEH MpoOupku. Eciy 1BeT BOABI OJMHAKOBO IMOAXOTUT K
[[BETaM JIBYX CMEXHBIX MPOOMPOK WJIM HAXOAMTCA MEXIYy HHMH, TO 3alMCHIBAIOTCS HOMEpa 00enx
IpOOUPOK.

—He nognumas npubop nuck Oesblii K TOBEPXHOCTU MOPs, IPOU3BECTH U3MEPEHHUS yIJla HAKJIOHA
TpOca ¢ MOMOIIbIO MPUKIIAAHOTO YIIIOMEpa U 3alicaTh 3HAYCHUE B JKypHAJIE;

—ITonusTs MpUOOP U KOHIIEBOM IPy3 HA OOPT MJIABCPEICTBA.

Oopabomka pe3yrbmamog HAdI00EHUIl U hopma npedcmasieHus KOHEYHbIX OAHHBIX COCHOUm

u3 cieoyrouux onepayuil:

— Beruncnenue cpegHero 3Ha4eHUs TITYOHHBI IO TJAHHBIM MOJIYYCHHBIX HaOmoneHuH (3 mokazaHus
BUMMOCTH IIPU ONYCKaHUU AUCKA OEJIOro U 3 MOKa3aHusl BUAUMOCTH MPH MOJABEME JUCKa OJIoro);

— OrmpeneneHue CpelHEro 3HAYEHUS MCTHMHHON TIyOMHBI BUIUMOCTH AMCKa OE€I0ro ¢ y4eToM
Kod(durmenTa JIMHBI BEITPABICHHOTO TPOCA;

— 3anonnenue rpadsl namyoHoil kHmwkKkH KI'M-6 «[Ipo3payHOCTB» Ha  COOTBETCTBYIOIIEH
CTaHIINH HAOIIOACHHIT;

— 3aHeceHre 3HAYCHHS] OTHOCUTEIBLHOM MPO3PavyHOCTH MOPCKOM BOJIBI B COOTBETCTBYIOIIYIO rpady
TaOIUITBI TUAPOJIOTUYECKUX U THIPOXUMHUECKUX HaOmoaeHuit (hopma TT'M-3M);

— Tabmuua TTM-3M npezncrasisiercss B JIEKTPOHHOM BHJIE H, MOCIE MPOBEACHUS KPUTKOHTPOIIS
PE3yNbTaTOB HAOIIOJACHHMIA, CAACTCS HA MATHUTHOM HOCHUTEIE B baHK TaHHBIX.

— 3ameuanue: [IpuHSATO, YTO MOJNy4YEHHBIE OTCYETHI TIYOMHBI BUAMMOCTH O€NIOro AucKa He
JOJDKHBI OTIIMYATHCS OIMH OT Ipyroro 0ojee yem Ha 5%.

Jannas xapaxmepucmuxa mpebyem ymouHenus, maxk KaK npu HAIUYuu 60JHEeHUs MOpS U MAlol
omuocumenvHou npo3paynocmu (1-3 m) ommeuvenuvie ycious mpyoHo GblNOTHUMDL.

Kauecmeo onpeodenenuit omuocumenbHol nPpo3PaAYHOCMU MOPA U UGEM A MOPS
2apaHmupyemcs cieoyiouum:

— Hcnonb3oBanuem cranaaptHoro aucka oenoro (IB) nuamerpom 300 mMm.

— TlocTOSSHHBIM KOHTPOJIEM COCTOSIHUSI OKPACKH JUCKA OEJIOTO U COCTOSIHHSI pa3METKH TPOCa.

— IlomydeHnueM cpeqHelt OLIEHKH U3 TPEX Map OTCUETOB MPH OIMYCKAHUU U IMOAbEeMe JrcKa 0eoro.

— Hcnonb3oBaHrWeM MIKaNbI IBETHOCTH, MPOIIEAIICH TpeOyeMOoro MOBEPOYHBIM CBUACTEIHCTBOM
PETYISPHOTO CPAaBHEHUS C KOHTPOIBHOM.

— CpaBHUTEIBHBIMHU OINPEACICHUSIMH OTHOCHTEIHLHON MPO3PAYHOCTH M I[BETA MOPSI HECKOJIBbKHMH
HaOJIIONaTESIMU.

— CoOmroieHreM METOAMKH Ha BCEX CTaausX, OT YCJIOBUN TPOBEACHHsS HAOMIOIEHUN [0
MOJIYYEHHUSI KOHEYHOTO Pe3yJIbTaTa.

— Kpurnyeckum KOHTpoJIeM pe3yIbTaToOB HAOMIOeHUN 1 00paboTKH.

— COBMECTHBIM aHAJIM30M OTHOCHTEIHHOW MPO3PAUYHOCTH, IIBETA U COJICHOCTH BOJI, XapPaKTEPHBIX
JUISL pa3NTUYHBIE BOJHBIX MacC (MPUYCTHEBBIX — PACHPECHEHHBIX, C OOJBIIUM COACPKAHHEM B3BECH, U
[EHTPAJIbHBIX PAiOHOB MOPEH M OKEaHOB — COJICHBIX, C TMOBBIIICHHON MPO3PAYHOCTHIO M XapaKTEPHBIM
IIBETOM BOJIbI).

— CpaBHHTEBHBIM aHAJIU30M IMOJIYYCHHBIX PE3YJIBTATOB C JJAaHHBIMU baHKa TaHHBIX.

Texnuka 6e3onacnocmu. Heo6xonumo cobmofath obOuue TpeOOBaHHUS TEXHUKH O€30M1aCHOCTH
MIPH BBITIOJHEHUU 3a00PTHBIX ¥ ATYOHBIX PabOT Ha Cy/HE.

144 H3mepenue 2cuopoonmuueckux Xapakmepucmuk ¢ HOMOWLIO UIMEPUMETbHBIX
A8MOMAmMu3UPOBAHHBIX KOMNIEKCO8

Jlnst pemieHns 3aa4 OLEHKU TPOCTPAHCTBEHHOTO M BPEMEHHOT'O PaCHpeIeICHUs] TUAPOONTHYECKUX
XapaKTepUCTHK pa3paboTaHbl M3MEPUTENIbHBIE KOMILIEKCH, B COCTaB KOTOPBIX BXOISAT HM3MEPHUTEIH
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NEPBUYHBIX U BTOPUYHBIX THIPOONITHUYECKUX MTAPAMETPOB.

B cocraB 30HOMpYIOMIETO THAPOJIOrO-ONTHKO-XMMHYECKOro Komiuiekca «VCTok-6» BXOIAT
U3MEpUTENNb  CHEKTPAIbHOTO  IIOKa3aTelisi  OCialJIeHUs  HAlpaBlIEHHOTO  CBETa, HM3MEpUTENH
CIIEKTPAIbHOW OCBEUICHHOCTH W W3MEPUTENh OWOIIOMHHECIIEHTHOTO u3nydeHus. IlepBble nBa
u3MepuTens pazpadoraHsl Ha 6aze yHHPHUUIHPOBAHHOTO (HOTONpPUEMHOrO ycTpoiicTBa. Bykcupyembrit
U3MEpPUTENbHBI KoMmIuieke «layc-3» BKIIIOYaeT B ceOs M3MEpUTENb CIEKTPAJIbHOTO ITOKa3aTels
ocalJIeHus! HalpaBJIEHHOTO CBETA M U3MEPHUTENb (DIIyopecieHInH.

N3mepuTenb cHeKTPaibHOIl TOJABOIHOWH OCBelIeHHOCTH (00ay4eHHocTH) 30HI «lcTOK-6»
Mpe/cTaBIsieT co0OM ABYXKaHaIbHBIH (OTOMETP, B KOTOPOM OINTHYECKHE CHUTHAJbl OMOPHOTO M
M3MEPUTEIBHOTO KaHAJIOB MOCIIEJOBATEILHO CPAaBHUBAIOTCS Ha 0JHOM (hoTonpueMHuke. [Ipoxoxaenue
ANEKTPUYECKUX CHUTHAJIOB T0OcCie (DOTOYMHOMKUTENSI OINpeAeNsieTcsl CTPYKTypol (OTONpPHUEMHOTO
YCTPOHCTBA C aBTOMAaTHYECKUM BBIOOPOM IO/ IMANa30Ha U3MEPEHUS M OTIOPHOTO HCTOYHHUKA H3ITyUEHUS
JUTs cTabmin3auu KodppuimenTa yCuIeHUs U3MEPUTENbHOTO TpakTa. CTabmimM3aius oCymmecTBISeTCs
110 OIOPHOMY CBETOBOMY IOTOKY OT TEPMOCTaTUPOBAHHOT'O CBETOANO/A.

OnTuuecknii OJIOK COCTOUT W3 KOJUIJIEKTOpa (MosiouHOe cTekiao mMapku MC-13), HakjIeeHHOTO Ha
3amuTHBI wuitomuHaTop (mapka K-18). Ilocne wmiroMuHaTopa yYCTaHOBJIEH LIBETHOH CKIIEEHHBIN
cBeTouIbTp ¢ noiocoit A =40 HM B MmakcumyMme Ha A = 490 HM. DTUM CBETODUIBTPOM ONPEACIISICTCS
CIEKTPAJIbHBIA y4acTOK M3MEpPEHHUs IOJABOAHOM O0OJydeHHOCTH. BbIZeNneHHbII CBETOBOM IOTOK
auaMeTpoM 15 MM momajaeT Ha BOJOKOHHBIM (OKOH W CKUMAETCs J0 JuamMeTpa 2 MM.
CdhopmupoBaHHbIil TaKuM 00pa3oM CBETOBOW MOTOK IOCTYMAET B y3e€JI MOIyJIsATOpa. B nmuamerpanbHO
MIPOTUBOIMOJIOKHOE OTBEPCTHE 3TOTO K€ y3Jla MOAYIATOpa MO BOJOKOHHO-ONTHYECKOMY KIYTY
IIOCTYIIAET CBETOBOM IMOTOK OT CBETOJUO/IA.

MoaynsTop MOIYIMPYET OMOPHBIA U U3MEPUTENBHBINA CBETOBBIE MOTOKU Ha yactore 1.4 xl'u. Otu
MOJIyJTUPOBAHHbBIE CBETOBBIE IOTOKH IOCIEAOBAaTENBbHO MOCTynawT Ha ¢oronpuemHuk dOY-100.
Nudopmanusi B BHJIE JABOMYHOTO TOCIICIOBATEIHLHOTO KOJA IOCTYyMaeT Mo Kabemo B OopToBOE
ycrpoiicTtBo. [locne pacumdposku undpoBoit nHpopMau 00 Ty4eHHOCTh BBIYHCISETCS IO (opMyIIe:

E=Cy + CiN,

rae Co u Ci— xoaduImeHTsl cTaTudecKkol xapaktepuctuku; N— nudpoBoe 3HaYCHHE TECATUYHOTO
KOJa.

JlBa crapmux paspsga HHGOPMAIMOHHOTO CJIOBa 0003HAYAIOT HOMEp IOJIHarna3oHa U3MEPCHHS.
[Ipu mnepekiaoYeHUH TMOAIMANa30HAa B OOPTOBOM YCTPOMCTBE aBTOMATHYECKH YUHTHIBAIOTCS
HE0O0X0oauMBbIe KO3(PDHUITUEHTHI.

[Tpu u3mepeHusix 00JIy4eHHOCTH Ha 30HAE «VICTOK-6» yCTaHAaBIMBAIOTCS JBAa M3MEPHUTENS: IS
BOCXOJSIIIEH OO0JYICHHOCTH Ha pamMe 30H/a WUTFOMHHATOPOM BHU3, H JIJII HUCXOJISAIICH 00Jyd4eHHOCTH
— Ha KacceTe 6aTOMETPOB WILTFOMHHATOPOM BBEPX.

HN3mepuTenb CHEKTPAIbHOIO MOKAa3aTessi 0CJa0JeHUsi HANPABJEHHOro cBera. Onruueckas
cXeMa M3MEpUTENsl MOCTPOEHA MO MPHUHIMUIY JABYXKaHAJIbHOTO aBTOKOJUIMMAIMOHHOTO (oOTOMETpa ¢
MOOYEePETHBIM CPABHECHHEM OTIOPHOTO U U3MEPUTEIILHOTO CBETOBBIX ITYYKOB HAa OTHOM ()OTONPUEMHUKE.
[Ipu 3TOM OMOpHBIA CBETOBOM MOTOK HE BBIXOJIUT B HCCIenyeMyro cpeny. McTouHuk cBeta — Jiamma
HAaKaJMBaHUSA CO3JAaET CBETOBOM IOTOK, KOTOPBIM OCBETUTEIIBHOM CHUCTEMOW pa3aensercss Ha
U3MEPUTENbHBIM ¥ omopHbIA. [l  QopMHpPOBaHUS MNapalIEIbHOTO M3MEPUTENBHOTO  ITydKa
UCHOJB3yeTcst 00beKTUB ¢ (GokycHbIM paccTosaueM f = 180 mm. OMOpHBIA My40K OT MCTOYHHMKA K
(GOTONPUEMHHUKY TIEpPEJaeTCsl C IMOMOIIBI0 CBETOBOJOB M B HCCIECIYyeMYIO Cpely HE BXOJIUT.
OnTuueckasi 60a3a U3MEPUTEN PACIONOkKEeHa BJIOJIb MMPOYHOTO KOpIyca JJisi YMEHbIIEHUS TabapuToB
npubopa. DNeKTpudecKas cxema 00ecrneynBaeT u3MepeHue Jorapudma OTHOIICHHUS] U3MEPUTEILHOTO U
OTIOPHOTO CUTHAJIOB. JIlnHaMuueckuit nuama3oH udmeperus naatduka cocrasiser 60 (ot 0.01 mo 0.6 M
l). [Ipy TakoM W3MEHEHMHM BXOJHOTO CHUTHajJa (HOTOYMHOXXUTENb OOecleynBaeT JIMHEHHOe
npeoOpa3oBaHue B 3JEKTPUUECKUN CHUTHANI C MOTPEIIHOCThI0 He Xyxe 1% 0e3 n3MeHeHus: aHOAHOMU
YYBCTBUTCIILHOCTH.

CpaBHeHue Ha OAHOM (DOTOMPHUEMHHUKE U3MEPUTEIHLHOTO U OIIOPHOTO CBETOBBIX MOTOKOB OT OJHOTO
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WUCTOYHUKA WM peanu3alus jorapudma OTHOMIECHUS ITHX JBYX MPOMOPIHOHATBHBIX JIIEKTPHUUICCKHX
CUTHAJIOB TIO3BOJISIIOT YMEHBUINTh HECTaOWJIIBHOCTH IOTOKA JIaMIIbl, a TakKXe HeCTaOMIbHOCTH
(dboTOoNprEeMHHKA HAa BBIXOIHOW CUTHAI.

Jlist u3MepuTeNeit MepBUYHBIX ONTHYCCKUX XapaKTEPUCTHK INSItU paccessHHBIN CBET, OCTYMAIOIINI
Ha @DV, MOXKHO pa3lelnTh Ha JABE COCTABISAIOIINAE: OT MCTOYHUKA CAMOTO MPHOOpa W OT BHEIIHHUX
HMCTOYHHUKOB.

OCHOBHBIM U TIPAKTHYECKH CIWHCTBCHHBIM BHEIIHMM HWCTOYHHKOM TMPH H3MEpeHHsx INsitu
spisiercst ConHIE, I03TOMY BTOpasi COCTABIISIONIAs IPUCYTCTBYET B OCHOBHOM B ITOBEPXHOCTHBIX CIIOSIX
1o rayounsl npuMmepHo 200 m. CBeT OT BHEUIHMX HMCTOYHHKOB HE MOAYJIUPOBAH, U TOITOMY €ro
BO3JICHCTBUE TOJIBKO CMENIAeT pabouyro TOUYKY MO CBETOBOM Xapaktepuctuke @DV, a u3MepuTeIbHbIN
CUTHAJ 3aBHCHT TOJBKO OT AaMIUTUTYJbl MOIYJIMPOBAHHOTO CBETOBOTO TOTOKA. TakuM o00pazom,
MOJYJALMS BBIXOASIIEr0O U3 Npubopa B HCCIENYEMYIO Cpely CBETOBOTO IOTOKAa IO3BOJISET
3HAYUTEIBbHO YMEHBIINTh BIUSHUE BTOPOM COCTABISAIOLIEN HA U3MEPUTEIIbHBIN JIEKTPUYECKUN CUTHAIL.

KoHcTpyKins u3Mepuresns CreKTpalbHOTO MOKas3aTess OClia0lIeHHs MO3BOJSET MCIOJIb30BaTh €ro
KaK B 30HJIUPYIOIIEM BapHAHTE CO CBOMM MPOYHBIM KOPITYCOM, TaK U B OYKCHPYyEeMOM, yCTaHABIUBas
€ro B IPOYHBIN KOPIYC HOCUTENS.

Bykcupyembiii npo3paunomep «l'anc-3», Kpome THIPOJOTUYECKHX KaHAJIOB (TeMIiepaTypa |
JaBJICHHUE), UMEEeT YHH(PUIMPOBAHHOE (OTONMPUEMHOE YCTPOWCTBO, OONIafaroliee CIeAyIOIUMU
TEXHUYECKUMH XapaKTePUCTUKAMHU:

— CIIEKTpaJIbHBIN Auana3oH — 424 Hw;

— JMara3oH nu3MepeHus nokasarens ociadienus — 0.02+0.6 M'l;

— JIMara3oH u3MepeHus Temmneparypsl — 2+36 °C;

— nauarma3oH u3MepeHus aapneHus — 0+5 Mlla;

— HamnpsbkeHue u yactora nutanus — 220 B, 50 I'i;

— notpebisieMas MotHOCTh — 110 BT;

— CKOpOCTh OYKCHpPOBKH — He Oosee 15 y31oB.

MeTpoJsiorusi rHIPOONTHYECKUX HM3MepPeHHil Ha HACTOAILIEM O3Tale Pa3BUTHUS HM3MEPUTEIIHHOM
TEXHUKA He o0ecrneynBaeT THIPOONTUYECKHE NTpUOOpPHl O00pa3lOBBIMU CPEACTBAMH IOBEPKHU.
OTCyTCTBYIOT IOBEPOYHBIE CXEMBI aTTECTAllMU THAPOONTHYECKUX N3MEpUTENIe. ITo co3maeT Oomblne
TPYAHOCTHU TPU COTIOCTABICHUU PE3YJIbTAaTOB HAOIIOJCHUHN, BBIMOIHEHHBIX PA3IUYHBIMU MPHUOOpamMH, a
TaK)Ke TPH ONpeIeICHUN a0COMIOTHBIX 3HAYCHUH XapaKTePUCTHUK.

B Hactosimee BpeMms ONTHYECKHE WM3MEpPUTENH TpaayHpylOT Ha BO3JIyXe M TOJIY4YECHHBIE
K03()DUITMEHTHI CTATUYECKUX XaPaKTEPUCTHK O3 M3MEHEHNUs PUMEHSIOT Il BOAHOM cpeabl. bonbimoe
3HAa4YEeHUE TI0ATOMY UMEET CTAOMIIBHOCTh XapaKTEPUCTUK U3MEPHUTENICH.

Oco0eHHOCTH IKCIJIYATAUM 30HI0B €O BCTPOCHHBIMH I'HIAPOONTHYECKHUMHU H3MEPUTEIAMU.
B osKcneauIMOHHBIX YCIOBUSAX Ha H3MEPHUTENIH, KpOMe BpeMEHHOro ¢akTopa, BO3AECHCTBYIOT
MEXaHHYECKUE W KIMMATHYECKHEe, KOTOpPbIE MPUBOMSAT K M3MEHEHHIO CTAaTUYECKOW XapaKTEPUCTUKH.
OCHOBHBIMHU JI€CTAOMIIM3UPYIOMIMMH (DaKTOpaMH TMPHU IKCIUTyaTallMd W3MEPUTENBHBIX MPHUOOPOB C
TUAPOONTHYECKUMH JaTYMKaMH SIBJISIIOTCS M3MEHSIOLIAsCS TEeMIepaTypa OKpyXarolled cpeasl u
BO3MOXKHOE 3arpsi3HEHUE X WLTIOMUHATOPOB. BiusiHre U3MEHEHUS HANIPSDKCHUS MTUTAHUS CKa3bIBACTCS
B MEHbBIIEH CTENEeHM, TaK KaK COBPEMEHHbIE CTaOMIM3aTOPbl HANpPSIKEHHs 00eCleYrBaIOT BBICOKUMN
KO3 PUIHMEHT cTabuIM3anuu npu u3MeHeHun HanpsokeHus Ha +(10+15)%. B ycnoBusx skcrutyataiuu
TeMriepatypa Ha many0e cymHa (MCKIIoYas SKCTpEeMallbHbIe Ciiydaun pal0oT B TOJSPHBIX paioHax
MupoBoro okeana) HaxoauTcs B mpezenax ot -10 mo +40°C. IIpu sTom, BHyTpHU padoTaroiero mpubdopa
Temreparypa Hmwke +5°C, kKak MpaBWIO, HE OIyCKAeTCs, a MPHU MOTPYKEHHH B BOJY TeMIIeparypa
BHYTPH KopIityca He momHumaetcs Beime 35°C. Yka3zaHHBIN AWana3oH TEMIEpaTyp SIBISIETCS BITOJHE
MpUEMJIEMBIM Ul yJIOBJIETBOPUTEIBHON pabOThl COBPEMEHHBIX H3MEpPUTENEH THIPOONTHUECKUX
XapaKTepUCTHK, M TJIaBHOM 3a00TOH OOCTYXHBAIOIIErO MEpCcoHaa SBISIETCS OepekKHOE OTHOLICHHE K
MOTPYKAEMOMY YCTPOICTBY MpHU CIYCKOMOIBEMHBIX OMEpalusix U YCTAHOBKE €ro Ha IITAaTHOE MECTO
XpaHeHHs, a TaKXKe CBOEBPEMEHHOE YCTPAaHEHHE BO3JIEHCTBHS pa3HOOOpA3HBIX 3arps3HUTENCH
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CBETOBBIX KOJUIEKTOPOB (MJUIIOMMHATOPOB), B COOTBETCTBUM C HUHCTPYKLMEH 110 HKCIIyaTaluu
npubopa. Kak mpaBuio, npoTupka WTFOMUHATOPOB MPOU3BOJUTCS CIIMPTOBO-3(UPHOM CMECHIO.

IIpaBuja TeXHUKH 0€30MACHOCTH TPU TPOBEACHHHM 3a00PTHBIX pabOT MO0 H3MEPEHUIO
THIPOONTHYECKUX XAPaKTEPUCTHK C MOMOMIBIO 30HAOB-TIPO3PAYHOMEPOB AHAJOTUYHBI TEM, KOTOPHIE
cobmonatotcs mpu padorax ¢ CT/I-30H1aMMU.

14.5 Hoevie npubopovt u mexnonozuu 6 0061acmu MopcKoil ONMUKU

B sTtoM pasznerne mpencraBieHO omMcaHUE CYIOBOTO allapaTypHOTO KOMILUIEKCA I 00CCTICUCHHS
U3MEpPEHUN BAKHEHIIMX ONTHUYECKHX XapaKTEPUCTHUK OKeaHa M aTMocdephl (CIeKTpaiabHas SPKOCTh
BOCXOJIAIIETO HW3JIYYCHHS, BEPTUKAIBHOE paclpeelcHue IoKa3areiaei ociaabiieHus, paccestHus |
MOTJIONIEHUSI MOPCKON BOJBI, TemIepaTypa, MOBEpXHOCTHAs OOTy4eHHOCTH), HEOOXOIMMBIX st
Bepu(DHKaUK arOpUTMOB 00pabOTKH JaHHBIX CITYTHUKOBBIX CKAHEPOB I[BETA, BKIIIOUYAsT HETIPEPHIBHBIE
M3MEpEHUs Ha XONy CYAHA CIEKTPOB (PIIyOPECICHIIMM PACTBOPEHHOI'O OPTaHMYECKOTO BEIIeCTBA U
He(TenpOyKTOB.

[TonHOLEHHBIT MOHUTOPUHI COCTOSIHUA MHPOBOro OKe€aHa M IMPOLECCOB, MPOUCXOASUIMX B €ro
BEpXHEM CJIO€, HEBO3MOXXEH 0€3 HCIIONb30BAaHUSA CIYTHUKOBBIX HW3MEPEHHH, IMO3BOJISIOMIUX
OCYIIIECTBIISITh JOJTOBPEMEHHBIC KBa3MHENIPEPHIBHBIC HAOIIOCHNS, OXBATHIBAIOIINE BECh OKEaH.
OnHaKo TOJMHOIIEHHBI MOHUTOPHHI TakK)K€ HEBO3MOXKEH IMOCPEICTBOM JIMIIbL OJHUX CITYTHUKOBBIX
HaOIIOIEHUH, TOCKOJIbKY CITYTHUKOBBIC JaTYMKU U3MEPSIIOT HEKOTOPhIE KOCBEHHBIC XapaKTEPUCTUKH U
JUTSl pacdeTa Mo CIyTHUKOBBIM JaHHBIM (DU3UYECKUX, OMOJIOTHYECKUX U JIPYTUX XapaKTEPUCTHK OKeaHa
HY)KHO HCIIOJI30BaTh CIEIUANBHBIC aITOPUTMBI, TpeOyrolue BEepH(PHUKAIUU 1O JaHHBIM HATypPHBIX
W3MEPEHHI B Pa3IMYHbIX OKEAHOJOTHYECKUX U TUIPOMETEOPOTOTHUECKUX YCIOBHUSIX.

Haubonee s exTuBHas cucTeMa MOHUTOPUHTA OCHOBaHA Ha COYCTAHWM CITYTHHKOBBIX M JPYTUX
BUJOB U3MEPEHUI, B YaCTHOCTH, CYyAOBBIX. CylIOBON ONTHYECKUI KOMIUIEKC IMO3BOJSIET PEUIUTH JIBE
OCHOBHEIC 3aJ]a4H:

- TIPOBOJUTH M3MEPEHUSI BAKHEUIINX XapaKTEPUCTHK OKeaHa W aTMOC(hephbl, HEOOXOIUMBIX IS
BepudUKanuu anropuTMoB 00pabOTKH JaHHBIX CITyTHUKOBBIX CKaHEpPOB I[BETA;

- obecreunTh TOJy4eHHE AOCTOBEPHOM HWH(OpMAIMKM O MPOCTPAHCTBEHHOM pacHpeneiieHud U
W3MEHUYUBOCTH OMO-ONTHYECKUX B aTMOC(PEPHO-ONTUICCKIX XapaKTEPUCTHK.

14.6 IInasarowuii cnekmpopaouomemp 01 uzmepeHus CHeKmMpaibHol APKOCHU 60CX00AULE20
U3Iy4eHUs ROO0 NOBEPXHOCHbIO MOPA U HOGEPXHOCHIHOU CREKMPAIbHOIL 00TIyYeHHOCIU

[Tpubop mpenHazHayeH [UIsl U3MEpPEHUsl B HAIUP aOCOJIOTHBIX 3HAUEHUH CHEKTPAIbHOM SPKOCTH
HU3JTy4YCHUSA, BBIXOAAUICTO U3 BOZ[HOﬁ TOJIIIH, HCIMOCPCACTBCHHO 1104 TIMMOBCPXHOCTBIO MOpSA U
CHEKTPaJbHOM OOJy4eHHOCTH, CO3/1aBa€MOl Ha TMOBEPXHOCTH MOpS MAJAIOIIUM COJHEYHBIM
U3IydeHueM (MpsIMBIM M PACCESHHBIM). OJTH H3MEpeHHs HEOOXOAMMBI Ui OINpENeNIeHUss Tak
Ha3bIBAEMOWN «HOPMAJIM30BAHHON SPKOCTH BOCXOSNIIETO M3IYYECHUS», BAKHEHIIEH XapaKTEPUCTUKHU
Ui BepU(pUKAIIMHM aJITOPUTMOB OOPaOOTKU JTaHHBIX CITyTHUKOBBIX CKaHEPOB ILIBETA, BKJIOYAs OLIEHKY
s dexTuBHOCTH aTMOCHEPHOIN KOPPEKITUU U OMO-ONTHYECKUX AITOPUTMOB.

TouHoe M3MepeHne HOpMATU30BAaHHOM SPKOCTH B HATYPHBIX YCIOBUSAX — TpyIHAs mpobdiema u3-3a
MOBEPXHOCTHOTO BOJIHEHUS, BO3MOKHOTO BJIMSHHS KOpIlyca CyAHA, HW3MEHUYHMBOCTH OOJIaYHOCTH.
bonpnias 4gacth 3THX pr,[[HOCTGfI, OCO6CHHO CHUJIbHO MPOABIIAOIHNUXCA IIPU HU3MCPCHUU SAPKOCTU
BOCXOJSIIIET0 M3JIY4YEeHHUS HaJ TOBEPXHOCTHbIO BOJBI, YCTpaHSETCAd NPU HM3MEPEHUSAX C MOMOUIbIO
IJTABAIOIIETO MPUOOPA, Y KOTOPOTO WILTIOMUHATOP KaHaa SPKOCTH MOPSI MOTPY>KEH TOJ[ TOBEPXHOCTh
BOJbI Ha HeOoJbIIyI0 MIyOuHy. OTnagaer, B YaCTHOCTH, HEOOXOAUMOCTh B KaHalle, perUCTPUPYIOLEM
APKOCTh HEOOCBOJA; M3MEPEHUsI MOTYT MPOBOJUTHCA HAa JIOCTATOYHO OOJIBLIOM yJaleHUH OT CyJHa,
Onmarofjaps 4yemy IOJIHOCTBIO yCTpaHsieTcsl BiMsHHE ero kopryca. [lnaBaromiuii cnexTpopaIuoMmerp
MO3BOJISICT TOJIYYUTh OoJiee KadeCTBEHHBIC MAaHHBIC, [0 CPAaBHEHMIO C MaTyOHBIM NPUOOPOM, INPH
IJIOXUX MOTO/IHBIX YCIIOBUSIX, HO OH TpeOyeT OCTAaHOBKH CyJHA JUIsl paboThI B ipeiide.

Onucanmne 0J10K-CXeMBbI
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brnok-cxema mpubopa mokazana Ha Puc.14.1. ConHeuyHoe u3TydeHHE TaJacT HA KOCHHYCHBIN
muddy3nblii paccenBarens (1), a uzmydenue, AudQy3HO paccesHHOE MOPCKOH BOIOH, B OOBEKTHB
KaHaJ1a SpKOCTH (2), MOTPYKEHHBIA 11O TOBEPXHOCTH. O0a M3ITydeHUs ONITUYECKHUM KOMMYyTaTopoMm (3)
HaNpaBISIIOTCS B MOHOXPOMATOp M JAWUCIEPTHPOBAHHOE U3IYYEHHE IOMagaeT Ha (HOTONpPUEMHOE
yCTpOHCTBO. BiIOK 37eKTpoHUKH COCTOMT M3 KoHTposuiepa, ALIIl, mamsaru u uHTEepdeiicoB oOMeHa.
JlBuratens (4) Bpamiaer MOIYJISATOpP, pPa3lesIONINM KaHalnbl BO BpeMeHH. JlBurarenb (8) kadaeT
TU(PaKIMOHHYIO PEMIETKY MOHOXpoMaropa (5) yepe3 Ky/lnaduoK W OCYIIECTBISCT CKAaHHUPOBAHHE IO
JUTMHE BOJHBL. J[aTYMK JUTHHBI BOJHEI (6) CBS3aH C KOHTPOJIEPOM OJloKa AMeKTpoHUKHU (10) KoTOpbIit
YIpaBJIsIeT IBUTATENIeM CKaHUPOBaHUS (8).

Curnansl ¢ poTonpuéMHOro yctpoiictsa (7) 1 CHHXPOCUTHAJIBI C MOAYNIATOpa KommyTaropa (3) , a
TaK)K€ CHUTHAJIbl JaTYMKOB KpeHa U auddepeHta U Temieparypbl IONAJalOT B KOHTPOJUIEp U
PETUCTPUPYIOTCS B TAMSITH.

ConHeyHoe U3Ny4eHue

KOCI/IHyCHL\I'I/I Jlarunk 6
mabdysHbIi JUTMHBI BOJHBI
pacceuBaresb
KommyTaro 5 dotonpuémMHoe
JIBUTATEIb Y P |3 MoHoxpomMarop | p
KaHaJIOB YCTPOWCTBO
t ? i j
O6vbexrup JIBUTATCIb 9
KaHajia Bnok nuranus
SIPKOCTH
Mops 2 r

A

» | DIIOK 2n1eKTpOoHKKH

A

Bocxopsee H3JIYUYCHUC MODPs

*
Jaruuku 1 1

KpeHa U
middepeHTa

Puc.14.1 Briok cxema Cy0BOT0 U3MEPUTEIS IPKOCTH MOPSI

OnTnyeckasi cxema

OnTrueckas cxeMa rmpudopa npecrabieHa Ha Puc.14.2.
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13 14

Puc.14.2 Ontudeckas cxema CyJJOBOT'O U3MEPHUTEIS IPKOCTH MOPSI.

Wnmomunatop (2) M3roToBIEH M3 MOJUMETWIMETaKpuiaTa ¢ KO3(p(QUIMEHTOM MPOIMYCKaHUS
oompiie 85% B nuamazone mmH BoH 390 + 700 HM W TIpeAHA3HAYEH ISl TEPMETHU3AIlMU MpUOopa u
3amuThl 00bekTHBa. OO0bekTHB (3) (QoKycHpyeT H3IydeHHe, MPOIIEIIIee Yepe3 €ro amnepTypHYIo
mradparmy, Ha menu (6). uamerp BxomHoro okHa He Oosee 33 mm. DokycHoe paccrosiHEEe 50 MM.
Ceerocuna 1:1,5. KocunycHbiii pacceuBatens (1) obecrieunBaeT NMPONOPIHUOHATIBHOCTh CHUTHAJIAa OT
U3IY4YCHHUs, MAJAloIlero Ha Hapy>XKHYI0O IOBEPXHOCTb pAacCeMBaTeNs O] IMPOU3BOJIBHBIM YIJIOM,
KOocuHycy yria mnaneHus. KoHCTpyKkuus u3 Koprmyca M JABYX ONTHYECKHUX HJIEMEHTOB IO3BOJISET
HOJTy9IUTh XapaKTEPUCTUKY, OJU3KYIO K KOCHHYCY, 10 yriia majaeHus 85°.

IMpusma AP-90 (4) cnykuT Ui MOBOPOTa M3IYYEHHsS IO OCH MOHOXpomaropa. Otpakaroriee
MOKpbITHE OOEeCIeynBaeTCs HaNbUIGHHEM alioMUHUS ¢ Kodd¢umuentom oTtpaxenus 0.95.
[Tonynpo3paunoe 3epkano (5) CIYXUT Uil CBEIEHHWS Ha OCh BXOJHOW IEIM MOHOXpoMaropa
n3obpaxxenuii meneit (2, 6). Auadpparmsl (6, 7) cayxat s GopMupoBaHUs U3ITydEHHs], IEPEIaBaeMOro
Ha BXOJHYIO LIEJIb MOHOXPOMATOpa U 3aIIUThI OT pacCesTHOrO CBETA.

Monymstop (8) cayXuT Ui pa3fefeHus] CUTHAIOB Ha (POTONPHUEMHUKE U BBIIEICHUS TEMHOBOTO
CUTHaJjIa, BHIYMTAEMOT0 amnmnapaTHo.

O6bextuB (9) popmupyet u3obpaxkenue auadparm (2, 6) KOCHHYCHOTO KOJUIEKTOpa U 00BEKTHBA
KaHaJla SPKOCTH Ha  BXOAHOW 1menu MmoHoxpomaropa (10). Ee pasmep ompenensieT CBETOCHIY
MOHOXPOMATOpPa U CIIEKTPAIbHOE Pa3peIIeHue.

Konmmumupyromee chepruueckoe 3epkanio (11) ¢ poxycHsiM paccTtosiHueM 420 MM HU3TOTOBJICHO U3
nerkoro kpona JIK-5, JIK-7, oruumdoBaHO ¥ MOKPHITO aTIOMHHMEM BaKyyMHBIM CIIOCOOOM.
HNudpakuronnas pemerka (12) umeer 300 mrpuxoB Ha 1 MM. MakcUMyM OTpakarolieil CiocCOOHOCTH
peIIEeTKH BBIOpAaH TakUM O00pa3oM, 4YTOOBI BBIPOBHATH AaNMapaTHYI0 (QYHKUUIO W YMEHBIIUTh
MOTPEIIHOCTH Ha KpasiX.

Brixognas mens (13) cormacoBana ¢ BXOJIHOM MIETBI0 M 00ECIIEYHBACT CIICKTPAIBLHOE Pa3pelIcHIe
Y ONITUMAJIbHYIO CBETOCHITY.

@otonpuemuuk (14) mpeoOpasyeT IUCIEPTUPOBAHHOE M3IyYCHHE B IJIEKTPUYECKUE CUTHAIBI;
TepMOCTaOMIIM3UPOBAH sl U30ekaHus nperda.

KoncTpykuus

Kopnyc mpubopa mnpencraBiser co0OM MWIMHIPUYSCKANW TEPMETUYHBIM KOHTEHHED C
BBICTYINAIOLIMM T'€PMETUYHBIM KOPITYyCOM OOBEKTHBAa Ha OOKOBOW 00pasyomeil W paccenBarONIUM
KOCHHYCHBIM KOJUIEKTOPOM C JAWAMETPAIBHO NPOTHBOIOJIOKHON CTOpOHBI. KOHTelHep yKpereH Ha
KaramMapaHe C TIIOJIOKHUTEIbHOM  TulaBydecThlo. [lnmaBydecTs  KaramapaHa  OCYIIECTBISICTCS
IUTACTUKOBBIMH OYTBUIKaMH. PerynmpoBkoil miaBydecTH JOOMBAIOTCS MOTPYKEHHS KOpITyca KaHaia
SPKOCTH TOJ] MOBEPXHOCTH BOAbI. [IuTaHme mpubopa OCYIIECTBISETCS aKKyMYJSTOpamH, Iepenada
uH(pOpMaIUY Yepe3 ONTHYECKHI KaHal Ha 33IHEM Toplie pudopa.
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Kopmyc mpubopa cOCTOMT M3 ABYX YacTel: KOpIlyca MOHOXpOMaropa M KOMMYTAaTopa KaHajoB.
ITocmequuii cOCTaBIAET OCHOBY KOHCTPYKLIUU — HA HEM KOHCOJIBHO KPEMUTCS KOPIIYC MOHOXPOMATOpa
Y YCTaHaBIMBAIOTCS KOPITyca KOJUIEKTOpa KaHaia 00Jy4eHHOCTH M 0ObEKTHBA KaHajla SPKOCTH, a TaKxkKe
TEPMETU3HUPYIOIINE 3JIEMEHTBI - KOPITYC U KPBIIIKA.

OcHoBHO# y3en npudopa - MOHOXPOMATOP, OCYIIECTBISIONINNA BBIJICIEHUE Y3KOTO CIIEKTPAIHLHOTO
ydacTKa M3JIydyeHHs] U (POKYCHPOBKY €ro Ha (oTONpUEeMHMKE. Peructpanus curHaaoB BCEro BUIUMOIO
CreKTpa, HeoOxonumasi it paboThl € JIOOBIM CIYTHHUKOBBIM CKaHEPOM MOXET MPOHCXOJUTH
napajyieNIbHO WIN MOClIeloBaTenbHO. BbiOpaHa nocienoBarenbHas cxeMa. MOHOXpOMATOp COCTOUT M3
IBYX COOPOYHBIX €AMHUI] U ABYX JETAJCH.

Cron mudpakiuonnoit pemétku (Puc.14.3) cayXuT s 10OCTUPOBKH MOHOXPOMAaTOpa W MOBOPOTA
PELIETKU Ul CKaHUPOBAHMSA IO CHEKTPY. [l OCTUPOBKM PEIIETKM IPESyCMOTPEHBI MTOBOPOT €€ B
BEPTUKAIBHOM M TOPU3OHTAIBHOM IUIOCKOCTSX, HE3aBUCUMO OT IIOBOpPOTa CKAHUPOBAHMS U
NEepeaBIKEHNEe 10 OCH MOHOXpoMaropa Ui (OKYCHPOBKHM CHEKTpa Ha BBIXOJHOM MIETH
MOHOXpoMmaTopa. CKaHMpOBaHUE OCYHICCTBIIACTCA KyJIA4YKOBBIM MeXaHM3MOM. CKOpOCTH IIaroBOro
JBUTATENS] MOXKET PETYIHPOBATHCS, U COOTBETCTBEHHO U3MEHSTHCS BPEMS U3MEPEHUS CIEKTPA.

Puc.14.3 Cron aupakiIMOHHON PEIIETKH C PEIIETKOM M IArOBBIM JABUTATEIEM

[Ipu mocnenoBaTenbHOM PETUCTPALMKA YYaCTKOB CIEKTpa TMOIBMKHBIA DJIEMEHT JOJIKEH
BOCIIPOM3BOJMTH CBOE MOJIOXKEHHE OT CIEKTpa K crekTpy 0e3 m3meHeHwid. Ilpu cxemax ¢ peBepcom
CKaHUPYIOLIEro JJEMEHTa BO3HUKAIOT OONbIIME YCKOPEHHUS TpU peBepce, UYTO OTPULIATEIHHO
CKa3bIBAa€TCsl HA YCTOWUYMBOCTH CKAHMPYIOILETO AIEMEHTA U TOBBIIIAET U3HOC MEXAHNYECKUX ITPUBOJIOB
CKaHUPOBAaHUS M KOHTPOJs mosiokeHus. [loaTomy BbIOpaHa cxema C KyJIayKOBBIM MEXaHHU3MOM.
[laroBsIii ABUraTeNh BPAIAaeTCsl B OJIHY CTOPOHY, KYJIa4OK C MOBEPXHOCTHIO B (JOPME CITUPATH TOJIKAET
KPOHILITEH PEMETKH, MPYKUHA 3aMblKaeT napy. MuHuMmanbHbId paauyc kymnauka 11 mm. Ilpupoct
panuyca Ha 1 yrioBo# rpagyc nmoBoporta 0.03 mm. Makcumaneneid paguyc 20 mm. Pabounii xon npu
criekTpaibHoM ckanupoBanuu 300°. Xosoctod xox uisi Bo3Bpara pemérku 60°. [l ckaHupoBaHUS
BUJMMOTO JMana3oHa MpH JMHEeHHoH aucnepcun pemérku 13.3 HM/MM U (okycHOM paccrostHun 250
MM HEOOXOIMM XOJl CHHUpajM Kyjauka 7.9 MM, 4TO yKiaJabIBaeTcsi B Haml auamnazoH. [loBopoTHoe
YCTPOMCTBO AMQPPAKIIMOHHOM pereTku mokazano Ha Puc.14.4.
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Puc.14.4 TToBopoTHOE yCTPOKCTBO MUGPAKITMOHHON PEIIETKH

Cron 0OBEKTHBA CIYKUT U1 YCTAaHOBKM KOJUIMMHUPYIOUIETO OOBEKTHBA B  HYXHOM
TE€OMETPHUECKOM IOJIOKEHUH OTHOCUTENIFHO PEIIETKH M TOHKOW IOCTUPOBKHM OOBEKTHBaA. [[BMkeHue
CTOJIa BJIOJIb OCH OOBEKTHBA OOECIEYMBAET YCTAaHOBKY B (DOKQJIBHOM IUIOCKOCTH BXOJHOHM IIEIH.
[ToBOpPOTHI B BEPTHKAIBHOM M TOPU3OHTAJIBHON IUIOCKOCTH OOECIIEYMBAIOT 3alIOJHEHHE CBETOBOTO
auaMeTpa TuGpakIMOHHOM pemeTku. Bux crona KoIMMUpPYIOLIEro 0ObeKTHBA 1oce COOpKH aeTaneit
U YCTaHOBKHU KOJUTMMHUpYIOLIero 00beKTHBa Mmoka3aH Ha Puc.14.5.

Puc.14.5 Cron koymmmmupytoero o0beKTuBa

Kppimika kopmyca MOHOXpOMAaTopa CIyKUT Ul coenuHeHus poronpuémuoro ycrpoiicra (OIIY) ¢
MOHOXPOMATOPOM. DCLEHTPUYHOE OTBEpPCTHE sl KperieHus kopnyca PIIY mo3BosiseT COBMECTUTh
ocu GOTONPHUEMHUKA U PEILIETKH.

KoMMyTarop cinyXuT uid CBEIEHUS Ha OJIHY ONTHYECKYH0 OCh ONTHYECKHUX CHTHAJIOB OT
KOJIJICKTOpa 00Jy4EHHOCTH U 0OBEKTHBA KaHAJIa IPKOCTH BOCXOASIIETO U3TyUYSHHSI U Pa3/IeICHUs UX BO
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BpeMeHHU. [l TOBBIIICHUS TOYHOCTU AaOCONIOTHBIX M3MEpPEHHMH B MNpUOOpEe HUCHONb3YeTCsl OJIUH
dotonpuéMHUK. MoaynasTop, HaxOJAIIMIiCs B KOMMYTATope, pasfeisieT BO BPEMEHU CHUTHAJBI.
OnTosneKTpOHHBIE Tapbl  MOAYJATOpa IO3BOJIIIOT — pA3feNuThb NPU  PETUCTPALMH  CUTHAJIBI
obmyuénnoctu E, sipkoctrl Mopsi B 1 0TCyTCTBHS CBETOBOTO CHMTHaNA (TeMHOBOM TOK) T.

Ha xopnyce xoMMyTaTropa KpemurTcsi AUCK U Ha HEM KOPIIyC BXOJHOW LIeTH MOHOXpomaropa. Ha
UWIMHIPE KpPEemATCs HOXKM BXOAHOW mienu. FOCTHpOBKa OCYIIECTBISETCS ABM)KEHHEM BJIOJb OCH
LWINHApPA 10 BTYIIKE.

Kopmyc o0bekTHBa SIPKOCTH BOCXOMSIIETO HM3TydeHHUs Ioka3aH Ha Puc.14.6, a ¢orompuemuoe
ycrpoiictBo (PIIY) B cOope ¢ pammatopoM M BeHTWIATOpoM — Ha Puc.14.7. ®IIY wusroromneHo Ha
ocHoBe (oroamoma Hamamatsu u omepanmonHoro ycunutens. CMOHTHPOBAaHO B MAacCHBHOM
METAJIMYECKOM TEPMOPETYIUPYyEeMOM Kopiryce ¢ aneMeHToM llenbThe. CTabunuzamus TeMnepaTypsl C
To4HOCTHIO 0.5°C 1M03BOSIET IPOBOJUTH OTHOCUTENIbHBIE U3MEPEHHUSI ¢ TOrpeiHOCThi0 0.3%.

Puc.14.6 Kopmyc 00beKTHBA SIPKOCTH BOCXO/ISIIIETO H3ITyYCHHUS
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Puc.14.7 ®ITY B cbope ¢ pamuaTopoM U BEHTHUIIATOPOM

Puc.14.8 Kop3una 371eKTpOHHBIX IUIAT B cOOpe
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Puc.14.9 T'epmopazbém kabesi ¢ 3arimymkoi B coope.

Onucanue padoThI JIEKTPOHHON YaCTH

OyHKIIMOHANBHAs cXeMa rprbopa u 1 poBoro 6yioKa MynapTa ynpasieHus nokasana Ha Puc.14.10.

: [ : [ ; [ : [ ; [ :
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Puc.14.10 dynkumoHanbHas cxema npudopa u udpoBoro Ooka MmysbTa ypaBieHus
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[TocpencTBoM (OTONIPUEMHOTO YCTPOHWCTBA PETUCTPUPYETCS CBETOBOW IMOTOK, MOTYYaeMBbI depes
KaHaJIbl IPKOCTU U 00Iy4EHHOCTH, U TIpeoOpas3yeTcs B aIeKTpuueckuii curHain. @otonpuéMHoe COCTOUT
3 poroanona mapku S1226 dbupmer HAMAMATSU (Puc.14.11) u nperm3noHHOTO ONeparioHHOTO
yeunurens AD820 ¢upmsr ANALOG DEVICES.

B cBa3u ¢ Tem, uto mpubop HOKEeH padoTaTh B Pa3HbIX KIMMATHUECKUX YCIOBMSX, IS
CTaOMIIbHOW paboOThl (POTONPUEMHOE YCTPOICTBO MpHOOpa 3aT€pPMOCTATUPOBAHO. TepMOCTaT COCTOMUT
U3 TEIUNIOOOMEHHUKA, K KOTOPOMY, C OJHOW CTOPOHBI MOJAKIIOYEH (HOTOAMOA, @ K APYrOMY — IJIEMEHT
«[lenbThe», wWrparommii poib, Kak HarpeBaTessd, Tak W oxjagurens Qoroauona. TepmocraTtom
ynpasisieT MukpokonTpoiiep ATMega8 dpupmer ATMEL. JlaTurikom TeMiiepaTypbl CIIYKUT MH(PPOBOH
tepmomeTp DS1624, ycTaHOBIECHHBIN PSIIOM € (OTOIMOIOM U MOAKIIOYCHHBIM K MUKPOKOHTPOJLIEPY.

Puc.14.11 ®oronuon ¢ MpeU3HMOHHBIM YCHINTEIIEM

14.7 H3mepumensv éepmukanvno2o pacnpeoesieHus noKazamens
ocnaonenus ceema (30HO0-npo3pavHomep)

[Tpubop npenHa3HaueH A U3MEPEHHs] BEPTUKAIBHBIX paclpeleleHnil mokazarens ocinabiaeHus u
TEMIIepaTypbl B PEXHME HEMPEPHIBHOIO 30HIUPOBAHUSA. DTO OCHOBHOW HpuOOp, oOecreynBaroImuit
MH(OPMALIMIO O BEPTUKATBHBIX NPOGUISIX OMOONTHYECKUX XapaKTEPUCTHK, MOCKOJIbKY BEPTUKAIbHOE
pacripesielieHue Tokaszatens ocinalbJeHus, KaK MpaBUJIO, XOPOLIO OTOOpakaeT BEePTUKAJIbHBIC
pacnpezieNieHus: IpYruX ONTHYECKUX XapaKTePUCTHK, a TaKKe KOHIIEHTPAIMK B3BeCH U (PUTOIIAHKTOHA
(B aBdoTuueckom cioe). VizmMepenne BepTUKAIbHBIX MPoQHIIeH Moka3arens ociadiieHus: Heo0X0AuMO
JUIS TIOJTYYEeHUsI THPOPMAIMHU O TPEXMEPHOU MPOCTPAHCTBEHHOM CTPYKTYpE OKEAHCKUX BOJI, TOCKOJBKY
CITyTHHKOBBIE JAHHbIE OTPAaHUYEHBI JIUIb TOAIIOBEPXHOCTHBIM CIIOEM.

[Ipubop mpemycmaTpuBaeT aBa pexuMa pabOThI: aBTOHOMHBIN (MH(pOpPMAINHs 3amuChIBACTCS Ha
BHYTPEHHIOIO MaMATh M CUMTHIBACTCS B KOMIIBIOTEP HAa OOPTY Cy/AHA MO OKOHYAHWU 30HIUPOBAHMS) U
peXUM H3MEpPEHHUs] B peallbHOM MaciiTtade BpemMeHH (umH}oOpMmaius B TpoIecce 30HIUPOBAHUS
nepefaeTcss Ha OOpPTOBOM KommbloTep 1O Kabemo wnu  kabenb-tpocy). Ilutanme mpubopa
YHHUBEpCaJIbHOE: OT BHYTPEHHETr0 HCTOYHMKA WIW, IpuU paboTe ¢ kabeiem, ¢ MyJbTa yIpaBICHHUS.
[Tpubop obecnieunBaeT PErucTPaLUI0 HECKOIBKHX ONTHYECKUX CHUTHAJIOB, IMO3BOJIIONIMX OMPEICIATH
MOKa3aTeNlb OCIabJeHHs C 3aJaHHOW TOYHOCTHIO, JTOJITOBPEMEHHON TEMIEpaTypHOW W BPEMEHHOM
CTaOUIBHOCTHIO. J[J1s1 KOPPEKTHOTO ompeAesieHus] a0CONMIOTHBIX 3HAYEHWH TOKa3aTels OCialiIeHHs B
BOJAX Pa3MYHON MPO3PAYHOCTH MPETyCMOTPEHA BO3MOKHOCTh M3MEHEHHUS ONTHYECKOW 0a3bl myTeM
YCTaHOBKH BO3BPALIAIOLIEN TPUIIIEIb-TIPU3MBbI HA pacCTOAHUU OT 1 10 30 caHTUMETPOB.
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IIpunuun padorsl npudopa

B pesynbrare aHanmusa pa3IMuHbIX BAPHAHTOB KOHCTPYKIMH NMPHOOpa, BEIOOP OBLT c/eNaH B MOJIb3Y
IBYXKaHAJIbHOW ONTHUYECKOM CXEMBbl C OJHHUM  HCTOYHMKOM CBETa M OJHUM (POTONPUEMHHUKOM.
CBeToBOIl MOTOK OT MCTOYHHMKA CBETA MEXAHMYECKUM MOAYJIATOPOM IIOOUYEPETHO HAMPABISAETCS B
ONIOPHBINA U U3MEPUTENBHBIN KaHaibl. Ha BeIxose goronpueMHuka GopMupyeTcs IociIe10BaTeIbHOCTh
ANEKTPUYECKUX HMITYJIbCOB, IPONOPLUOHAIBHBIX CBETOBBIM  IIOTOKaM B KaHajaX. (OCHOBHBIM
IIPEUMYIIECTBOM [IBYXKaHAJIbHOM ONTHYECKOM CXEMBI SIBIIETCS TO, YTO IPHM HOPMHUPOBKE YPOBHS
CHTHAJIa U3MEPHUTEIHHOIO KaHaja Ha OMOPHBINA, MPH pacyere MOKa3zaTelssl OCIabIeHHs, UCKIII0YatoTCs
annapatHble (yHKIMN MCTOYHHUKA cBeTa U (oTonpueMHUKA. Ha nmpakTuke 3T0 MPUBOAUT K CHUKECHUIO
TpeOOBaHUN K BPEMEHHOW M TEMIIEPAaTypHOH CTaOMIBHOCTH CBETOBOIO IIOTOKA HMCTOYHUKA, U
Kod(puuueHTa npeoOdpa3oBaHMUs CBETOBOIO IIOTOKA B YPOBHU BBIXOJHBIX HANPSDKEHUM  JUIS
¢oronpuemarka. OCHOBHBIMH  (pakTOpaMu  HECTAOMIBHOCTH  PabOTBI  OCTAIOTCSl  BIUSHUE
TEeMIIepaTypHOro Apeiia TEeMHOBOrO TOKa (POTONPUEMHUKA U BIMSHUE BHEIIHEH 3aCBETKH, BbI3BAaHHOMN
IonaJaHueM, pacCessHHOIO MOPCKOU BOJIOM CBETa B U3MEPUTEIIbHBIN KaHaJl.

KoncTrpykuus npudopa

[Ipubop cocToWT M3 ABYX YacTel: morpyxaeMoro maMeputenpbHoro moayis (MM) u 6opTtoBoro -
nynbTa ynpasienus (Puc.14.12). Mudopmanus ¢ myiabTa YOpaBiIeHHS uepe3 NapaylIeNbHBIA MOPT
MOCTYMAET B MEPCOHAJIbHBIA KOMIBIOTED, II€ TPOU3BOAUTCS €€ OKOHUYaTellbHasg 00padoTka. OCHOBHBIM
1 HanboJee CI0KHBIM y3JIOM U3MEPHUTEILHOTO MOAYJIS SIBISIETCS OMTHKO — 3JIEKTPOHHEIN 0710k (OOB).

B pesynpraTe aHanmmza pasnuyHBIX BapuaHTOB KOHCTpyKumu ODb, BBIOOp ObUI CAEaH B TMOJIB3Y
JIBYXKAaHAJTbHOW ONTHYECKOW CXEMBI C OJHUM HCTOYHHKOM CBE€Ta U OJHUM (OTONPHEMHUKOM.
CBeToBOIl MOTOK OT UCTOYHHMKA CBETa MEXAHMYECKUM MOJYJIATOPOM IOOYEPETHO HAIpPABISETCS B
OTIOPHBIN M U3MEPHUTENbHBIN KaHabl. Ha Beixoae dotonpueMHnka GopMupyeTcs MOCIeI0BaTENbHOCTh
ANEKTPUYECKUX HMITYJIbCOB, MPOMNOPIUOHATIBHBIX CBETOBHIM  TOTOKaM B KaHajmaXx. (OCHOBHBIM
MPEUMYIIIECTBOM JIBYXKaHAJILHON ONTHYECKON CXEMBI SIBISETCS TO, YTO MPH HOPMHUPOBKE YPOBHS
CUTHaJla M3MEpPUTENIbHOIO KaHalla Ha OMOPHBIN, MPHU pacueTe MokaszaTels ocialieHHs], UCKIIYaroTCs
anmapaTHbeie (PYHKIIMU UCTOYHHKA CBeTa U (oTompueMHUKa. Ha mpakTuke 3TO IPUBOIUT K CHUKCHHIO
TpeOOBaHUN K BPEMEHHONW M TEMIIEPAaTYpHOW CTAaOWJIBHOCTH CBETOBOTO IIOTOKAa WCTOYHUKA, U
kod¢duimeHTa mTpeoOpa3oBaHUs CBETOBOTO TOTOKA B YPOBHH BBIXOJHBIX HAMPSOKCHHWHA IS
¢doronpuemarka. OCHOBHBIMH  (paKTOpaMH  HECTAOMJIBLHOCTH  PAabOTBI  OCTAIOTCS  BIHUSIHUE
TEMIIEPATYPHOTO Jipeiida TEeMHOBOTO TOKa (DOTONPUEMHIKA U BIIHSHIE BHEIIHEH 3aCBETKH, BHI3BAHHOM
MOMAIAHNUEM, PACCEITHHOTO MOPCKOM BOJIOM CBE€Ta B  HM3MEpPUTENbHBIM KaHan. MccnenoBaHue ux
BIUSHUS HA PE3ylbTaThl W3MEPEHHH OBbUIM TPOBEICHBI TEOPETUYECKH M IMPOMAKETHPOBAHBI Ha
ONTUYECKOM cTeHJe. B pe3ynpraTe Obula pa3zpaboTaHa KOHCTPYKIHMS MEXaHHYECKOTO MOJIYJSTOpa,
MO3BOJISIFOIIAST YYUTHIBATH ITH HECTAOUILHOCTH MPU OKOHYATEIHHOW 00pabOTKE CUTHAIOB ONTHYECKHX
KaHaoB. TakuM 00pa3oM, Ha BBIXOJE OJIOKAa aHAJIOTOBOM OOpPabOTKH, BHIPAOATHIBAIOTCS YETHIPE
KBA3UIIOCTOSIHHBIX CHUTHAla C ONTHYECKUX KAaHAJOB (OMOPHOTO, HM3MEPHUTEIBHOTO, 3aCBETKH U
TeMHOBoOro). Kpome TOro, ¢bopMupyrorcs aHalOroBble CHUTHANbl C JAaTYUKOB TEMIEPAaTypbl BOJBL,
rITyOMHBI TIOTPYXKEHHsI, JaTYhKa pa3pekeHus (Bakyyma BHYTpU Ipubopa) M ypoBHs 3apsia Oarapeit
aBTOHOMHOI'O MHTaHUA. BpllenepedncieHHble BOCEMb AHAJIOTOBBIX CUTHAJIOB TOCTYMAIOT Ha BXOJ
aHAJIOTO-IIU(PPOBOTO MpeoOpa3oBarTeNsl U Jajiee, Mocie MpeABapUTENbHON U(POBOKH 00pabdOTKH, IO
Ka0enro Ha MyJlbT YIOPABJICHUS WJIH, IPU aBTOHOMHOW paboTe, 3alIOMUHAIOTCS HA YHEPrOHE3aBUCHUMOMN
MaMSITH.
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Puc.14.12 CO0opoYHBIN YepTeK U3MEPUTEIS BEPTHKAIBHOTO paclpeielieHns! moKas3artelist ocyiabieHust cBeta (30H1a-po3payHoMepa).

20 — morpy»aeMblil ”3MEPUTENBHBII MOYIb, 2 — ITyJbT yIPaBIeHHs, 5 — mTaHra, 18 — Tpunmnens-npusma.

353



L-onpenendeTcd rafapuTaMy NAaT 3NeKTROHMEM M BA0KA 8KKYMYNATOROE

ZI100

120
30 300
cpena
KONAKMaTOR (36, £=120 TpUAN&enke
oo, 3epkano R=45 (/15 MoAYIPO3p. 4 \\ \ Mp1ama
= syl v~ g
| S w17
MCT OMHEAK ] - ) i B 4 //f%__g . B w B
M3 My HeHs IVIRS >
! \ e} @ # #% 7
avapparma (716 25 %“—-———_____j £ 4 H P
5 OBMraTent l
= - - MIMIOMUHAT Op
MPHMEMHIK AIMHM-20
PUIBTP 532 nw P it MO Oy IATOP ONTROHHEIA
OMTPOHHBIE Mapbl
rPaHKLE! BHYTREHHErO
MOOyATOp 00bEMA KOpNYCa

{. Auamampel duahpaah Ha UCmMOYHLKS UAMAIERUA U Ha QpUeMALKE - Qo u 12 MM,
COOMBEMCIMEBERHD

2 Yeon pacxodumMacinl Kofnumuposastoen madka - 172

Puc.14.13 OnTrueckas cxema H3MEPUTEISI BEpTUKAILHOTO paclpe/IeNIeHUs TToKa3aTelsl 0CIa0IeHus cBeTa (30H1a-TIpo3paqHOMEPa).

354



Onruyeckas cxema

Ontuyeckast cxema mnpuBeaeHa Ha Puc.14.13. B kauecTBe HCTOYHMKA CBETa HCIOJIb3YETCS
runepsapkuii ceeroano Gupmsl «Kopsert-Jlaiite» ¢ nmuna30i OpeHens, co3maomed Ha JJIUHE BOJIHBI
520 M myd4ok, siprocThio 240 kammen u pacxomumocthio 3°. Pasmep cBersimerocst tena 10X10mm.
OnTrueckasi cxeMa HCTOYHMKA W3JIydeHHs TpuBeeHa Ha Puc.14.14
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Puc.14.14 Ontudeckas cxeMa HCTOYHHKA U3TYYCHUS (TOSICHEHUSI B TEKCTE)

Eme onna nuaza ®penens (KOpImyc aHaJOTHYHOTO CBETOAMOIa O€3 CBETSIIEerocs Tena) GoKycupyer
Ny4OK Ha BBIXOAHYIO AuadparmMy ucTtoyHuka u3inydeHus auamerpom 0.6mMMm. IloneBast nmadparma
(Puc.14.13) orpannuuBaet pazmep mydka. [lomynpo3padnas miacTHHKA pa3AeiseT UCXOIHBIN Myd4oK Ha
ONOPHBIA U M3MEPUTENbHBIN. OTpak€HHBIM OT IUIACTUHKHA ONOPHBIM CBETOBOM IY4OK IOCTYIAeT Ha
chepudeckoe 3epkasio, KoTopoe (HoKycupyer ero Ha auadparMy NMpUEMHHKA HU3ITYYCHHUS TUAMETPOM
1.2mm. Tlpowmeammii 4epe3 MOJNyNpO3pauyHyr IUIACTUHKY WM3MEPUTEIBHBIM IyY4OK IIOCTyNAaeT Ha
KOJJTUMATOp, CO3AIOUIUN MYy4YOK PacXoIUMOCThI0 17,2, KOTOpBIA 4epe3 MIUTIOMUHATOP MOCTYIAET B
Bony. Tpunmnens-npu3ma Bo3BpalaeT U3MEPUTEIbHBIA CBETOBOW Iy4OK Ha3aJ U OH yepe3 KOJUTMMATOP
MomnajiaeT Ha TMOJYHpPO3pauHyl0 IUTACTUHKY, a 3areM (okycupyercss Ha auadparmMy MNpUEMHUKA
u3Ny4YeHus. B kadecTBe NpHUEMHHKA W3IYYCHHS MHCHOJB3YETCS WHTETPajbHBIN (HOTONMPUEMHUK
(botommon Ha omHom kpuctamie ¢ ycunutenem) OPT-101 ¢upmer BURR-BROWN. PacrnionoxeHHbIi
nepen IPUEMHOMN nradparmoit UHTEPPEPEHIIMOHHBIN CBETOMIIBTP dopmupyet
KBa3UMOHOXPOMATUYECKOE U3JIy4YeHHE C JUIMHOM BOJIHBI S520HM u monymupuHor 20um. s
o0ecreyeHrs: PerucTpaluy CUTHAJIOB OMOPHOTO M MU3MEPUTENBHOTO KaHAJIOB, BHEIIHEH 3aCBETKU H
TEeMHOBOTO TOKa HCIOJIb3yeTCS MOAYJSATOpP, MPUBOAMMBIA B aeiicTBue npurareiem JIIM-20-H1-04.
OntponHble apbl  (POPMUPYIOT CHHXPOUMITYJIBCHI, HEOOXOAUMBIE Ul BBIICICHUSI COOTBETCTBYIOIINX
CUTHAJIOB M BBIKIIIOUCHMs MCTOUYHMKA cBeTa. Ha Puc.14.15 npuBeneHsl BpeMEeHHBIC 1UarpaMMbl pabOThI
OOBb: luct — nuarpamma BkiItoueHHs cBeronuona, Udm — curnan Ha Beixoe QoTtornpueMHuka, Pom —
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CHHXPOUMITYJILC ONMOPHOIO KaHaia, Pu3 — uaMmepurenbHoro, PreM — teMmHoBOro, PUCT — BBIKITIOUEHHS
cBeTonMoIa U P3acB — 3aCBETKH.
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Puc.14.15 Bpemennsie auarpamMmbl pabOTHI ONITHKO-3JIEKTPOHHOTO OJI0Ka

(Udn — curnan Ha BeIx0€ POTONPUEMHUKA, POIT — CHHXpOMMIYIJIEC OIIOPHOTO KaHaa,
Pu3 — usmepurensroro, Prem — TeMHOBOTO, PHCT — BBIKITFOUEHHS CBETOAMOIA M P3acB — 3aCBETKH).

14.8 Cnexkmpogpomomemp Cary 100

Crnexrpodoromerp Cary 100 u xapakTepusyercss BBICOKMM Ka4yeCTBOM M3MEPEHUMN, HAJE)KHOCTHIO,
MOJTHOM aBTOMAaTH3alMel, MPOCTOTOM W ymoOcTBoM B pabore. B cmekrpodoromerpax cepum Cary
OpPHUTHHAIBHBIA TPHHIUI CKaHupoBaHus Stop-and-GO codveraercss ¢ IEHTPAIbHBIM KOMITBIOTEPHBIM
KOHTPOJIEM.

TpaauiMOHHBIA MPHUHIKI, MOpUMeHseMbli B crekrpodoromerpax UV-Vis-NIR, ocHoBan Ha
HEMPEePHIBHOM OJHOBPEMEHHOM BPAIICHUH MPEPHIBATENS U AU(PPAKIIMOHHON PEIICTKH. DTO MPUBOJIUT K
oTpuIaTeNbHBIM (G (deKTaM: MOSBICHUIO BOJIHOBOIO CJIBUTa, IMOJABICHUI0 MHTEHCUBHOCTH CHUTHAa,
HecTaOmIbHOCTH paboThl. [lpuHiun ckanupoBanus "Stop-and-Go" (octaHoBka MuGPAKIIMOHHON
pelIeTKH Ha BpeMsl LIMKJIa BpallleHusl MpephIBaTessl), pealn30BaHHbIM Ha mpubopax Cary, mosBosser
MOJIy4aTh aJICKBATHBIC PE3YIbTAThI U HE TIEPEKATMOPOBBIBATH CIIEKTPOPOTOMETP TIPH JTHOOBIX CKOPOCTSIX
ckanupoBaHusi, BIUIOTh 10 3000 aM/mMuH B Y@-Buaumont u 1o 8000 um/mun B Ommknaert MK wactu
cuekTpa. KOppekTHble YCIOBHSI CHSATHS CIEKTpa TapaHTHPYIOT NPABHIBLHOCTH IOJYy4aeMOTO
aHAJIMTUYECKOTO Pe3yJbTaTa.
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