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Konemammuna Koncmawmunoeua epoeuna

NPEANCNOBHUE

Hacrosuiue yvyebnoe nocobue HanHCaHO B COOTBETCTBMM C MpoO-
rpaMmoil ancnumIHAE «OxeaHonornyeckne Habmonerns B npubpex-
HOH 30HE MOPA» IS CTYACHTOB FHAPOMETEOPONOTHHECKHX CIESLHANL-
Hocrel, cneumansHocTH 061100 — MenemxMenT opraHulanmd, cne-
umanu3anay 061119 — Komnaekctoe ynpasnenue mpuOpexHOi 30HbI.
B yuebHOM nocobHe paccMOTPEHEI COBPEMEHHbIE METONH OKEAHONO-
THYCCKHX HCCICROBAHHH, TEXHHUCCKHME CPEACTBZ [AA MPOBEACHMS
okeaHorpadpryeckHx pabor, OCHOBHBIC TPeOOBaHIA K HX 3KCMNyaTALMN
¥ BO3MOXKHOCTH MX BHIOOpPa DPH BLINOJHCHHM OKCAHOJIOTHYECKUX Ha-
6monennit, a Taloke JaHo onucaHue Haubonee MHPOKO HCMOMBIYEMBIX
npubopoB U ABTOMATUMECKHX MHPOPMALMOHHO-HIMEPHTEIBHBIX CHC-
TeM. TIOHATHO, YTO HEBO3IMOXHO NMPHBECTH ONHCAHNE BCETC MHOI000-
Paida OKEAHONOTHYCCKOH ANMapaTyphl, CYMECTBYIOINEH B HAcCTOSINCE
BpeMa BO Beem Mupe. [Tostomy B pabote caenan ynop wa paccmoTpe-
HHe o0UIMX IPHHLIMOIOB K TCOPCTHIECKHX OCHOB PHUIHUSCKUX METO/IOB,
Ha Gaze KOTOpBIX CO3ARETCR NOROORAR aNNapaTypa, a TRKKE AAHO OMNH-
CaHUE OCHOBHBIX THIIOB OKCAHOJIOTHYECKMX WaMepwTenbHbX MpHbo-
POB, CHCTEM M TEXHHHECKHX CPEACTB, UPSHMYMIECTBEHHO CTaHUAPT-
HBIX, HIIH Hau0ojiee THITHIHBIX BIA AZHHOTC THIIA ANINapaTyphl.

B nponecce paGore Hax yyeOHEIM nocobueM aBTOP HCTIONB30BAN
kurd B.I1. Koposuna «3apy0Gexnble TEXHHUCCKHE CPEACTBA B OKCa-
nonorun», B.II, Koposana «McTopra OKCaHONOTHYECKHX HCCNCHOBA-
Huii», B.I1. Koposnna u B.M. Tumena «Meroast 1 cpeacTsa THApOME-
TEOPOJIOTHYECKUX HIMEPCHHE», 4 TAKKE HACTABNCHHA H PYKOBOACTBA
No IPOBSACHUK) HAGNIOOEHHI B MOpe, CIIpaBOYHHKM 10 okeaHOrpadu-
YECKHM M THEPONOrMYMECKHM NpubopaM H TPYAE Pa3sM4YHBIX OTEHECT-
BEHHEIX U 3apyOeiKHBIX. MOPEBEAYECKHX HHCTHTYTOB H YIPCKACHHH.

ABTOop BhIpaKkacT OnarogapHocts npodeccopy JILH. Kapnumy,
npoeccopy U.A. Crenanroky u komekTaBy Kadeaps «KoMmnnekcaoe
ynpabieHue npubpexnod 3oub» Pocculickoro rocyaapcrBeHHOTo
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rHAPOMETCOPONIOrHYEeCKOTO YHHBEPCUTCTa 3a LICHHBIC 3aMeuaHdd H
COBETHI 110 COACPHAHKRIY yueOHOro NOCOOMA., ABTOpP NPHHOCHT TaKXe
HcpeHuo OnarogaprocTs T.B. BanoBoit 3a TEXHMYECKYKK) HOMOIIb
B O(POPMIICHHH PYKOIHCH.

ABTOp Hazaeercs, 4To yuebuuk «(Oxcanonorunyeckne nabmonaenus
B NpHOpexHON 30HE MOPA» OyAET TAKKE NONC3CH CHSHUANHCTAM, pa-
Horatomum B obsacty KomiiekeHoro ynpapneHus OpubpexHoit 30Hbl,
reousuky, reorpaduH 4 3KOIO0THH, HHXKCHEPaM-0OKEaHOI0TaM, THAPO-
J10raM, FHEPOTEXHHKAM, U3BICKaTesaM.



BBEAEHME

B nHacTostiice BpeMs mepel YenoBeYecTBOM, 0COOEHHO B CTpaHax
MM pernoHax, o0NajaloliX MOPCKHM NOOEPEXEEM, BCTana npodiieMa
pasBuTHA cHcTeMbl KoMImekcHOro ynpapincHis npuOpexHo# 30H0H —
KVII3 (xoTopyro ellie HA3pIBAKOT MHTETPHPOBAHHON cucTeMol ynpas-
JIEHHMA NPHOPEKHBIMH TECPPUTOPHAMH), HANpPABIEHHOH HA ONTHMM3A-
LIMI0 ApUPOJIONONE30BaHNs B NpHOpexkHod 3oHe. HeodxonumocTs pe-
nmeHus noxobHoi npobaemsl Gbula oTMENEHa B peicHHAX MexmyHa-
poaroil xondepennun Opranusanny O6rveannennsx Hanuit no oxpa-
He oxpyxaruch cpeldsl B Pro-ae-Kane#ipo B 1992 r. Bnosnne nonsr-
Ho, yTo KYII3 npeacrasiser cobol HenpepslBHBIA Rpouece BopaboT-
KH M NPHHATUA peleHuil AN rapMOHM3allil COLUaTbHO-3KOHOMHM-
YECKOrQo pasBHTHA NpHOpexHO-OEperoBrIX PETHOHOB B LEMIX MX YC-
TOHYHBOTO Pa3sBUTHS.

Mertogomorua KVII3 obseguuser B cebe HeperoByry monocy M
TIPUIACTAIOIYK K Hel NpUOpeXHYK MOPCKYK) aKBATOPHUIO, 4TO JIAET
BO3MOMXHOCTE YYHUTHIBATh (AKTOPHl B3aMMOACHCTBHS HE TOMLKO IMpPH-
POAHEIX NIPOLECCOB, HO M 3KOHOMHYECKHX TEHICHLMi, PAaBOBLIX OT-
HOLIEHUH H JPYTHX HOPM, BO3HMKAIOIIMX B IPOLECCE OCBOCHUS MOD-
CKHX PEeCypPCOB M PasBuTHA OeperoBoi 30HBEL. 3TO 03HAYAET, YTO B BC-
nenne KYIT3 sxomar koOpAMHAUMA pasSiMuHBIX BHACB ACATENBHOCTH,
pa3paboTka NMOJUTHKH HCIIOIB30BAHHA M CTPATCrisl Pa3sBUTHA IIPH-
OpeskHOH 30HBI.

Takum obpazom, oxuo#t u3 3agay KYII3 seagerca mpoctpaHceT-
BEHHas1 HHTErpauys, HalpaplIeHHas HA Pa3BUTHE KOMILIEKCHOTO NOA-
X043 K M3YYCHHIO IPUPOAHBIX NPOLICCCOB (MOPE — Cylla — atMocdepa),
T. €. 37ech HeoOXOOMMO KpOMe BCEro Hpo4ero YYMTHIBATH THApPOME-
TEOPONOTHYECKHE, B TOM YMCIE H 4pe3BblYaliHBIE NIPHUPOJHBIE CUTYa-
M. [l 3T0ro HECGXOJUMO NPOBOAWTE TEOPETHUECKHUC M HATYpPHEBIE
MCCNCAOBaHMS OKEaHOTPapHUSCKHX, THAPOXUMHYECKHX, FeOJ0rHHC-
CKMX H THOpPOOMONOIMYECKHX NAPAMETPOB, CBA3AHHBIX C KIHMMAatTH4e-
CKUMM MPOLECCAMH, A TAKKE ¢ AHTPONOTeHHOH Harpyskoi, 3BTpodH-
KalMeit ¥ 3arps3HeHHeM NpHOPeKHOH 30HBL.



Oxeanonoruueckue HabMeHUA, BEXyIHECA B JHHAMHYCCKH HE-
yCTOHUMBOH CTpaTHHUHPOBAHHOH cpeae, GPUIHKO-XHMHYECKHE napa-
METPBI KOTOPOH H3IMEHAIOTCH KaK BO BPECMEHH, TaK H B IPOCTPARHCTBE
C PasnMYHOA NUCKPETHOCTHIO, BBLABHIAKT JKECTKHE TpeOOBaHHA K Op-
TaHH3AIWH, METORHKE U TEXHUKE Npou3BojcTBa Habmomenui. Iipe-
HebpexeHHe K 3THM TpeGOBaHHAM MOMXKET NPHBECTH K OMIHO0YHOH HH-
TepnpeTauny pe3ynsraToB HabmoaeHui. Mcxomn M3 CynlecTBYIOINHX
npencraBneHiid 06 oCoOEHHOCTIX M3MEHUMBOCTY OKEAHONOTHYECKHX
yenoBui B npuOpexHoil 30He, petuaercsd OOMMPHBIR KPYT 33134, KOTO-
phle KacaloTes onpeaenedts NPoJOIKHTEIBHOCTH M [IPOCTPaHCTBEHHO-
BPEMEHHOH AUCKPETHOCTY M3MEPEHHH, MX DpeNnpe3eHTaTHBHOCTH, BbI-
fopa annaparypsl C ONTHMAILHBIMH AHHAMHYECCKUME XapaKTepUCTH-
KaMH, BO3MOXKHOH CKOPOCTH NEpeMELICHUA W3MEPHTENBHOHN anmapary-
pB! B HCCHEXyEMOit cpele.

IMostomy npu passurun KYTI3 na nepeannii nnan BBIXOAAT ciie-
EYIOLIME OCHOBHBIC 3a71auy;

— pa3apabOTKa METOIKH OpraHM3alMd M IIPOBEOCHHA CTallHOHAp-
HBIX U 9KCIEAMIHOHHBIX OXCAHOIOTHUECKAX HabmoneHui;

— pa3palboTKa METOINKK HCIIONb30BAHUA COBDEMEHHBIX METOJOB H
CPEACTB, HEOOXOMUMBIX IUIA MPOBEACHHA OKEAHONOTHYECKMX Habmio-
JeHWH;

~ pa3paborka MeToanKH 0OpaboTKH pe3ynrTaToB HabMOACHHUH;

— pa3paboTka HOBLIX METOMOB ¥ anmaparypsl A MpPOBEJICHHs
OKeaHONOTHUeCKHX HaOMIoaeHHI;

- paspaboTka meronuk cBopa, XxpaHeH!s W NepeAayH OKEAHONOrH-
yecKo# HHGopMaLuH.

Jns nonyueuuss Gonee KadecTBeHHOR M monHoi uHOpMauwmH
0 MPHPOJE NPOLECCOB, MPOTEKAIONIMX B NMPUOPEKHON 30HE, B HACTOA-
HIee BpeMsl BaXKHO NMpofiieMol SBISCTCA BONPOC O CO3MAHHM RBTOMa-
THHECKON MHGOPMALHOHHO-H3MEPHTCIILHOH CHCTEMBI I8 MPOBCACHUA
CHCTEMATHYeCKUX Honrocpounnx Habmoacuuil. IlonobHas cncrema
AQPAHA IPOBOMTEH M3MCPCHMS B NPHBOAHOM CHOE, @ TAIOKE THAPONO-
THYECKUX, THAPOXHMHHECKHMX, TCONOTHYECKHX H THAPOOHONOTHYeCKHX
NpOLECCOB, T.€. KIHOYEBBIX 3IEMEHTOB AN OCYHIECTBICHHS MOHHTO-
puHra B rnobaneHeIx Macmrabax mo Bcedl npudpexHOH aKBATOPHH.
CrcTeMa, no BO3MOXHOCTH, O/DKHA MCMONB30BaTh MAKCHMANIBHO AB-
TOMATHIUPOBAHHBIE METOAL H3MepcHHR. OCHOBHBIE KOOpPRHHALHOH-
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HbIC MICMCHTBI JOJLKHB] BKIIOYATL B cebg yucIeHdbe ONEPATHBHEIC
MOJENH, YNpaBlieHue AaHHBIMM H HH(OpMalLHeH, a TakKe MEXKIyHa-
pO,[I,HyH) KOODOHMHAOHEKY H Hag30p. H, KOHCYHO €, CHCTEMAa NOJKHA
ﬁbITb BBOJIROHHOHHOﬁ, T.C. BHOIOHIMCHATECA TI0 MEPE YBEIUYCHHA Ha-
KX 3HAHUA 00 0OBeKTE MCCHCOBAHMIA W TTOABICHHA HOBbIX TEXHHYE-
CKHX pa3palOTOK, YKA3LIBAKIIMUX HOBBIE IMYTH K JOCTIKEHHIO LENEH.
Kpome Toro, BaxHOW HeOOXOAMMOCTRH HABNACTCA TaKXKe TO, HTOOHI
HOBEBIC HH(bOpMaHHOHHO-HBMCpHTCH]:H]:IC CHCTCMEI MOTJIH 4aBaTh I1O-
TyqaeMylo MHQOpMAUMIO B peanbHOM BPCMCHH JUIA €€ ONepaTHBHOTO
HCMONL30BAHHA B MOJCIAX H NIPOTHO3aX. HO, K COMANCHHKD, B HACTOA-
i€ BpeMA 3aTPYAHHTENBHO CHOPMYNIHPOBATH MOMHBIC H MOAPOOHEIE
TpeboBaHUA K cHeTeMe. B kakoil-To Mepe 370 OOBACHACTCS H HEZOCTA-
TOYHOCTBIO HAIIMK 3HAHHH 0 MHOTOOOPa3HH MPOLECCOB, MPOTEKAIOMIIHX
B NpHOpPEXHOH 30HE.



Ffnaea 1
MPOBNEMA OKEAHOFPAQMH ECKMX HABHIOAEHMFI
B NPUBPEXXHOM 30HE MOPSH

1.1. Uenn 1 3apauv Habmoaennn

Oxeanorpadmueckre paboThl — 310 KOMIUIEKC H3MepEHMH U obpa-
6oTkH, NPON3IBOAMMBIX B OKeale (MOpe), ¢ uenslo nonydeus undop-
Mauuu 06 MX COCTONHUN U NIPOTEKAKINHX B HUX npoueccax. Lleasto
nogedHeIx paboT B NAHHOM CITy4ae SBIAETCH KOMIUIEKCHOE H3Y4YeHHE
IPHPOOHBIX YCIOBMH HCCIEAYEMOTO paioHa npHOpEeKHOH 30HB MOPS U
NoMy4eHue HRGOpMalrHi, HeoDX0AHMOH A IPHHATH YKOHOMHYECKH
1eNeCO00pPa3HBIX M TeXHHYECKH 0DOCHOBAHHEBIX pEINEeHHii Npu pa3spa-
H0TKE H pealii3allii HAMCYACMEIX H BO3MOXHEBIX BH/IOB JKCIUTYATALHH.

3anavamy HaBMOIEHUH MOIYT OLITD:

— obecneyeHHe AOCTOBEPHLIMH JAHHBLIMH W HAJEKHEIMHU pacder-
HEIMH TlapaMeTpaM# [IIAHWPOBAHMA, NPOEKTHPOBAHIA, CTPOUTENLCTBA
H 3KCILTyaTalMK Pa3lIMYHBIX COOPYXEHUH B pudpexHOH 30HE MOpA,

— NpoBejIeHHE NOMCKOBO-Pa3BEAOYHBIX paboT, NPOTHO3HPOBAHUE
H3MEHEHUH OKpYKaloLIEN Cpedbl DOL BO3ACHCTBUECM CTPOUTCIBLCTBA U
IKCINTYATAMH TaM PalJIMYHBIX MPOMBILUIICHHBIX 00BEKTOB, B TOM YHC-
J1¢ ¥ He)TEra30BhIX NIPOMBICIIOB H IOTPY30-Pasrpy30uHsIX MOPTOB;

— TNpejCTaBNEHHE ONEPATHBHON HHopMauuMH o6CITYKMBAEMBIM
OpraHM3aliIM;

— HAKOQIINEHHE U oﬁoﬁmeHHe OGT;CKTPIBHLIX pC)KHMHbIK JaHHBIX.

Oxeanorpaduueckie HabMOACHHS B HCCIEyeMOM paloRe, Kak
TIPaBUIO, AOJDKHB] HAUHHATECH, NpeABapas Apyrue BUALI M3bickanuii. Ux
HAUYMHAIOT £lIe Ha CTaIUM IUTAHHPOBAHHS MCIOIb30BAHMA AAHHOH aKkBa-
TOPHH ¥ NPOJOIDKAIOT HENPEPBIBHO, BKIKOYAT M NEPHO NPOCKTHPOBa-
HHA, ¥, KAK NOKa3bIBACT MIPAKTHYECKNH ONBIT, TePHOJ] IKCTUTYATALHH.

Cocrtar # 06bem okeanorpadudeckHx paboT onpenensercs HBII-
BHOyanbHO A% KKJOT0 KOHKPETHOTO CIOydas R 3aBHCHT OT IUIAHM-
pyemoro crnocoba IKCITyaTalMy HeclexyeMoro obnekTa, hH3NKo-reo-
rpafuYeckux ycaoBuM JaHHOTO paiioHa, ero H3YHYEeHHOCTH U AaXKe CTa-
JHH 3KCIOYaTainH.



CocTar okeanorpaudeckux paboT B npubpexuoil 30ne, B 06eM
cirydae, BKIII0YaeT B ceds:

— c60p ¥ aHAIN3 UMEIOINEHCA B PA3AMYHBIX YUPEKACHUAX U OpPTa-
HU3AUMAX HYXHOH uHbOpMauuM no koncGaHHMAM YPOBHS MOpS, IO-
BCPXHOCTHOMY BOJIHEHHIO, TEMIIEpaType BOAbI, TEYEHHAM, THAPOXM-
MHYECKHM XapaKTEPHCTHKAM, JEeJIOBOMY PeXHUMY, METEOPOJIOTHUECKUM
371EMEHTaM, JIATOIMHAMYUKE M FHAPOGHOIOrHYECKUM XAPAKTEPHUCTHKAM;

— OPraHU3alHMI0 B NPOBEAEHHE B HEODXOAUMOM M Da3yMHOM OOL-
eMe HaTypHBIX Habnroxewuil W uCCieZOBaHHH BHUIIEIICPEUHCTEHHBIX
N2paMeTPoB B AaHHOM paiioHe;

— 00paboTKy M CHCTEMAaTH3allHIO MOJYYCHHBIX MAaTCpHaliOR Ha-
6mroaeHMit;

— ONpeRenNcHHE pacyeTHBIX NapaMeTpos.

3Ha4EeHNS OCHOBHEIX OKEaHOrpaduvMecKHX XapaKTEePHCTHK, BKAIO-
qaloliuX, Hanpumep, konebaumsd ypoBHS MOpH, CTENEHL BOJTHCHHA,
TEMIEPATYPY BOABI, CKOPOCTH ¥ HaupaBICHHA TEYCHHH, CKOPOCTH W
HaIpaBAeHNA Apedicda Iba, CKOPOCTH M HANIPAR/IEHHS BETPA 3aXaHHOTO
nepHojia MOBTOPACMOCTH, B TOM YUcie U OZHH pa3 B 50 u 100 ner,
oOLIYHO HAXOLAT IO MHOTONETHHM pAzaM HaOMOACHHH WiIH ITyTeM
aHATH3a CHHONITHYECKOro apXuBa M COOTBETCTBYICIUMX PACYETOB, OC-
HOBAaHHBIX Ha THAPOJMHAMHYECKOM MoacnuposaHuu. [locnenHee uc-
HONE3YETCH B CHYHUae OTCYTCTBHA MHOTOJIETHHX PAAOB HabmiogeHuii.

H yxe B pe3ynsTare NpoBeAcHHS HPEABAPHTENbHBEIX paboT nomxK-
Hbl OLITh NONYYEH®! ONPERENCHHBIE JanHbie 00 JjleMEHTax ruapo-
METEOPOJIOTHYECKOr0 PeHMa.

CeeteHns o konebauax YpOBHS MOpS AOJKHBI BKIIOYaTh B c€Os:
rpadHk 0OECNEYeHHOCTH CYMMADHOTO YPOBHA [0 CPEAHETOXOBBLIM H
MaKCHMalbHEIM 3a TOJ YPOBHAM; rpadux 00ecneyeHHOCTH Nepuogrie-
cxolt cocTaBistonIei ypoBrA (B ClTydae, €C/TH OTCYTCTBYIOT JOCTATOMHO
IUIMHHBIE pAas! HAOMIOAeHNI ), S3KCTpeMalbHble H3MEHeHrA HapHyecKoi
COCTAB/IAIOINCH YPOBHSA; JaHHBIE N0 CPEAHEMHOTONETHEMY H3IMEHEHHIO
YPOBHSA; 0010 XapaKTEPHUCTHKY NPHIIMBO-OTIHBHBIX Koilebanuit; ake-
TPEMaJLHBIE BBICOTH! YPOBHi 00ecnedeHHOCTRIO 1 ¥ 99 %; npuBs3Ky
HYIIA IOCTa K ODLIErocy apCTBEHHON TPHAHTYISIIMOHHOR CeTH.

JlaHable O MOBEPXHOCTHOM BONHEGHHHM JOMXHEl COAEPXKAThH pe-
3yNbTaThl ONIPEACICHMI ANHHBL, BBICOTHI, HEPHONa BONH B IUTOPMAax
MOBTOPAEMOCTRIO 0T | pa3a B roa ao 100 ner, npUReacHKbIX K (hakTH-
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yeckod TiyOMHE B palioHe uccnenoBaHui, obecneyeHHoCThi0 (B CHC-
TEME BOJH pacderdoro wropma) 50, 1, 0,1 %, nanbonswero npepsiue-
HHA rpeOHA BOJNHBI HAAA PACYCTHLIM YPOBHEM MODA B LITOPME, BOIMOXK-
woe | paz B 50 u 100 ner; BOTHOONACHBIX HATIPABICHHUH; OBTOPAEMO-
CTH BONHEHHM 10 MECAuam C rpafauued mo Beicote (o0mas u ¢ pas-
6uBKOHM MO HanNpaBleHUAM), CpefHeHl B MAKCHMANBHOH NPOAOIIKH-
TENBHOCTH WTHIICH 1 BOMHEHMM MeHee 3 DasutoB ¢ pa3sbuBKOM no Me-
cAllaM; MNOBTOPAEMOCTh LWITWIEBBIX MHell [0 MECALAM; DPEXHMHBIX
dyHKUMA BLICOTE U IEPHOOA BOIH; GYBKUMH pacnpeicieHus HHINBH-
OyanbHBIX BBICOT U MEPUOIOB BOJIH.

Jauuble 0 TemMnepatype BOOB! JOKHEI ObITh NPEICTABICHB CpeI-
HMMH M SKCTPEMaNbHBIMM (110 MecAllaM)} 3HAYeHHAMH Ha CTAHAPTHHIX
TOPH3OHTAX.

B pesynprare HabmiomeHHMH 32 TEYCHUAMH JOJXKHBI ObITH Npen-
CTaBJCHBI: NIOBTOPSEMOCTE CKOPOCTER ¥ HanpaBjicHUN TeueHHH, U3IME-
PEHABX HE MEHEee ueM Ha TPEeX I'OPHM3OHTAX, JAHHLIC IO CKOPOCTAM M
HanparjeHHAM CYMMapHBIX TeueHMi, Bo3mMoxHbix 1 pa3 B rog, 5, 10,
25, 50 u1 100 net, cKOpOCTL TEYCHHH MOAO JIHAOM ODECHCUCHHOCTHED
I % (1 pa3 B rox) no rpaduxy obecneueHHOCTH MaKCHMAIBHBIX CPeil-
HHMX 3HAUCHUI B MEPHOAb! BOIMKHOTO HABANMBaHUA JbJa Ha MPO-
MBIIICHHbIE # THAPOTEXHHYECKHE COOPYXKEHHA; obas cxema Tede-
HHIl B pallOHE UCCNEAOBAHWI C RETAMMIALMER MO Ce30HAM He MeHee
yeM Ha TPEX T'OPH30HTaX, 4 JIA NOBEPXHOCTHOTO IOPHU3OHTA — CXeMa
C JleTaNM3altMeil 0 THIIHYHBIM BETPOBBIM CHTYALMAM.

Ha mopax ¢ sosmoxuoil meaoBofi 0OCTAaHOBKOH AOMKHL! OITE
NpeACTAaBIeHB! TPAHUIIE! 542 U MX T'OLOBHIC M3MCHEHHS (CpeaHeMHO-
TONETHHE M IKCTPEMaNIbHBIC 32 NEpHO HabmiogeHHH); npeesl npoy-
HOCTH IIbJia Ha CkaTue, u3rub M pa3gpolJicHHE © yYeTOM MECTHOIO
cxaTHs, Mouyns gedopmaumu (mo psay HabmomeHuH — He MeHee
5 neT); CpeAHEMECHYHBIE U IKCTPEMAaNbHEIE (10 MecAlaM) XapaKkTepH-
CTHKHM TONNIMHBEL JibJa, MAKCHManbHasd TONINKHA Nhja obecreyeHHo-
cteio | % (1 pa3 8 100 net); concHOCTh NBJA; TEMIEPATYPA NIbia; Xa-
PaKTEPUCTHKA CIUIOYCHHOCTH B/, XapaKTEepUCTHKA TOPOCHCTOCTH
NbJa; KaHHbIE N0 GopMaM NeJoBLIX 00pa3oBaHMK; MAKCHMaNbHas CKO-
pocTh apeiidia; IIolaab; CPEAHMA pasMep; MUIHMHA; XapaKTEPUCTHMKH
Ipunas; MaKCUMAaNpHas CKOPOCTh MOABHXKEK NpHIIas;, CPEAHHE H IKC-
TPEMANILHBIEC 3HAYCHHMA INAPHHBI [IPHITAS 10 MECANAM; CPOKH, CPEJIHIH,
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MaxCUMAILHAX ¥ MEHHMAIBHAA NPOXO/KHTEILHOCTL NEAOBOrC H Ha-
RHUTALHOHHOTO MEPHOJOB, CBEACHHS 110 OONENEHEHHIC CYIOB H TIPH-
OpexnuIX coopyxeHnH (TMAPOTEXHHYECKHE COOPYKEHM:, HedTiaHbIS
BRINIKH ¥ T.J1. ).

CBeneHUA O FEOPOXMMHYECKHX 3NEMEHTAX JODKHBI OBITH MpHBe-
IEHBl N0 pe3yNbTaIaM PANA CE30HHLIX HAGMIONCHHH, BBIITOJHEHHBIX
B TCYCHHE HE MEHES 1 TOA2 M BIIIOYATE B ¢€0A NAHRKIE O CONECP!KAHHH
PACTBOPEHHOTO KHCIIOpPOHa, BoXopodnoM Iokasateie pH, GuoreHHbIX
yfeMeHTaX, oOwmel mWenoqYHoCTH, CBOOONHOH YITIEKHCIOTH, MarHesx-
amkHBIX cMeceil B iepecdeTe Ha Mo Mg™, cymdaros B nepecuere Ha
uon SO4 >, HachIMEHHE BOIBI rasaMu (KHCIOPOJ, CEpPOBONOPOL, Yrie-
KHCIIBIH ras, xsop), HedTAHBIE YIICBOAOPOAB! {PACTBOPCHHEIE, HETA-
Hai IUIEHKa), THKEAble METANNbl, CHHTETHUECKHE [IGBEPXHOCTHO-
akTHBHBEIE BemecTea (CIIAB), denon (xapbonopas KHcioTa), pacmpe-
JeneHye COJNIEHOCTH Ha CTAHAAPTHHIX TOPHIOHTAX.

CocTaB THTOIUMHAMMYECKHEX HAOIIONCHMH MOXET NONOHHATBCH H
JETATU3NPOBAThCA B 3aBHCHMOCTH OT LIENEH ¥ 3a/1a4 HCCHEI0BAHUN, HO
B O0ICM BUAE OHH BKIIOYAIOT B ce0s NMnNaHoBHIE XapakTEePUCTHKH He-
dopMaipit moAKa U MOABOAHOIO CKNOHA (IPaHHLEBI 30H IPOIUH H HX
KOMYJIALHH); rONOBbIC ¥ MHOTONETHHE K3MeHEHHA npodwis IWimxa H
NMOABOIHOTC CKIOHA; MPOTHOSHYK AMIIIHTYY H MHTICHCHBHOCTH Ina-
HOBBIX H BepTUKANBHEIX AehopManiil nnaka H IOABOAHOTO CIJIOHA.

PeaynsTathl HaGmioNeHKi 3a BETPOM JOMKHBI HecTd wHbOpMa-
IMIO: IUIA Pa3HBLIX HHTEPBANOB CKOPOCTEH H HaNpaBNEHHK C PasMIHOM
HOBTOPASMOCTBIO kak BO BpeMeHH (oT roxa o 100 sner), Tak # 1o n3-
MepgeMoMy ocpemHerHio (or 3-5 ¢ go 10 muR), cpemHed M MakcH-
ManbHOH HpOHNOIDKHTENbHOCTH BETPOBBIX CHTYAUMH KO pPasiWiHBIM
meTepBanam ckopocteii (0 — 5,6 — 10, 11 — 15, 16 — 20, 21 - 30 # 6o-
nee 30 m/c); mo mMecayHO# 00ecnieYeHHOCTH ReTpa ¢ pasbuBkol No HH-
TEpBajiaM CKOpoOCTelt W HANpPaBlEHUAM; CKOPOCTH BeTpa obecneueHHo-
cThio ! pa3 B 100 #eT B neproA NeHOX0Aa; BEPTHKATLHOM Hpodiuie cKo-
pOCTH Berpa B caoe 4o 100 M; cnexTpalbHBIX XapaKTepHCTHKAX BETpa.

CaemeHHa o TeMmepaType BO3OyXa INOJDKHbI BKIIOYATH B cebi:
CPEAHEMECATMHEIE M DKCTPEMANBHEIE (0 MecAaM) 3HATEHHA TeMIepa-
TYPHl; TEMIEPATYpY CaMOH XOJOIHOW NMATHAHERKH, AATHl Nepexola
Temneparyphl gepes 0 °C; cBeneHus o X0A¢ cpeIHEeCYTOUHBIX TeMNEpa-
TYD B 3HMHEE BPEMAL.
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B pe3ysbTate HaOMIOACHRH HAJ METEOPOIOTHYECKOH BUAHMOCTEI)
HeoOXORUMO NONYUMTL TOBTOPAEMOCTh OTPAHHYCHHOU BUAMMOCTH (MO
MECAIaM) W HEMPEPHIBHYIO NPOJCKUTEIBHOCTE OIPaHHYCHHONW BUM-
MOCTH (O MECAUAM).

Kak BMAHO H3 BEILICNEPEYUCHCHHBIX BHJIOB T'HAPOMETEOPOJIONH-
yeckHX HAGMOAEeHHH B pe3yNbTaToB HX 0OpabOTKM, OHH OXBATHIBAIOT
JOCTATOYHO IWUPOKUHA KpYT 3aja¥ 1o obecrneyeHUuro paboT B npudpex-
HOM 30He MOpPA, HO B KaXI0M KOHKPETHOM CiTydae H3 3TOT0 NEpeyHs
HeobXoAuMO BIOPATH T€ NAPAMETPHl, KOTOPBIE OTBEUAIOT LEJLIM H 3a-
jpavaM uccncpoBaduid. Kpome Toro, onsit Mopekux npHOpPEKHEIX Hc-
CIIEAOBAHHH MOKA3LIBAET, YTO 334aCTYK BOIHMKAIOT MPAKTHUECKHE 3a-
nRauy, TpebyrIiuue OnpeAcneHMs OOMONMHHUTENBHBIX XAPaKTEPHCTHK
THIPOMCTEOPONIOTHYECKOr0 PeXXHMa, HE BONICAUIMX B IIPHBEICHHAIN
BLILIC ICPEYECHD.

Tak, HanpuMep, O MOBEPXHOCTHOMY BOJNHEHMIO MHOTIa Tpeby-
KOTCH IaHHBIE 110 CPEIHEroA0BOMY KOIMYIECTRY BONH C rpafalMAMH 110
BBICOTAM, MEPHOJaM H HaNPARICHHAM; MO PACHPEICICHHIO 3IIEMEHTOB
rpynnosoro crpoeHus sonH. Ilo xonebanuaM ypoBHA Mops Heobxonu-
MBI MECHYHBIC, FOJOBEIC M 33 HABHFAUMOHHBIA NEPHOL CPEIHHC, MAK-
CHUMANBHbBIE H MUHUMAJISHEIE YPOBHU; X0/l YPOBHA, PEABEIYHCICHHBIM
NO yacaMm NpHIMBHOH (a3sl B 3ajaHHON TOYKE HA KOHKPETHBIH MepHol
BPCMEHH; APOJOKHTENEHOCTE CTOAHHUA BLICOKMX M HM3KHX YPOBHEH,
CpEeRHero ¥ HauOOMBIIEro; MAaKCHMAINILHEIH YPOBEHE MOPA IIPH LITOPME
noBTopaeMoctbio | pas B 100 neT ¥ BEICOTE BONHEL C 0DECHEYEHHOCTBIO
0,1 %. 1lo pesynpraram HabmIOACHUH 33 TEYCHUAMH HYXHBI €XeMe-
CAYHBIC PO3BI MOBEPXHOCTHEIX H TIPHIOHHBIX TEYSHUH B UCCIICIYEMOM
palioHe; BEPTHKANBHAA CTPYKTYpa TEYEHHMI, BKIIOYAs JMIOPE CPeHUX
M MaKCHMaJIbHBIX ckopocteit. Jlanubie HabmoaeHnit 3a obneaeHeHEeM
HeoOXOAMMO [IpeaCTaBuTh B BUAE KOJMYECTBAa NHEH, MaccH JibJa Ha
1M? POpH30HTANIBHON W BEPTHKANBHOM IIOBEPXHOCTH ¥ TOJILUIMHBI CTEH-
KW TOJIONEa Ha BBICOTE OT BOAHOHN noeepxuoctH 0, 10, 20, ..., 90 M.

Bce 3TH BRIMEnCpeyHCIEHHbBIE PEXXUMHBIC XapaKTEPUCTUKH MOTYT
YIOBIECTROPATE NPAKTHYECKH BCCM 3aIpOCcaM OPraHM3alui, 3aHHMaro-
mHxca KoMnieKCHBIM YITpaBIeHHEM NpHOpEeKHOR 30HOH MOPS.

Taxum obpasom, okeanorpadmuueckue pabotsl B obweM Buie,
B JJAHHOM CNy4ae, IpefRasHaYeHb! 718 U3YUCHHA IMPOLECCOB, ITPOTe-
K3IOIKMX B BOAHOH CPERE HCCIEIYeMOil AKBATOPHH MOPA, YCTaHOBIE-
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HHS XapaxTEpHBIX 4epT, (OpM NPOABNEHHA U CTENECHH HM3MEHYHBOCTH
3TUX NPOLIECCOB BO BpEMEHH W [IPOCTPAHCTBE, & TAKXKe [UNA BBIIBICHAA
OPHYHH HX BHI3BIBAIOINUX. JlaHHBIC 3THX HAOMIOASHUH MO3BOISIOT OTi-
peaenuTh MaKCHMAILHLIC 3HAYEHHA NApaMETPOB OCHOBHBIX THAPOME-
TEOPOAOTHICCKHX JIEMEHTOB, BO3MOXKHBIX OAHH pa3 B ONPEACICHHOC
YHCIIO JIET, 4 TaKXKe UX CPeXHHE 3HAYEHUs 33 KOKIBIH Mecsll rofa, Ka-
MIABIA CE30H H B lIE]IOM 3a o M, KpOME TOTO, ¥ Mekrogosele koneba-
HHA.

Bonbmoe 3HaYeHME HMEET TakKe BOIMOKHOCThL ONpeNelIcHHs JKC-
TpeMaJIbHLIX 3HAaYEHHH 3a BO3MOXHO GonbImi nepuoa BpemeHd. JIns
NoTyYeH!s NOoROOHEIX XapaKTepUCTHK U obeciteuesns 3aHKHTepecoBaH-
HBIX OpraHH3alMil TIOCTOSHHOH onepaTHBHOH uUHQoOpManuel HeoOXo-
IMMO Ka4eCTBEHHO M B3BCINEHHO pACIOPMMATHCH BCEM HMEIOWMMCH
apCEeHaNOM CPEACTB, KOTOPBIH BKIIOYALT: aHAIN3 HOHIOBLHIX MarepHa-
OB, OpPraHM3allMI0 ¥ NpOBEICHHE HATYpHLIX Habimoaenud M Hccneqo-
BAHMH, BRUIOJHEHHBIX C MaKCHMalIbHLIM HCMONL30BAHHEM CTaHZApPT-
HEIX METOROB HAONIOACHWH C MOMOIIbLIO [OBEPEHHOR H3MEPUTEIRHOH
amaparypsl, 9T0 00eCIeYHBACT €AUHO00PA3HE K CPABHUMOCTD MOMY-
yacMoH undopMamuu — TpebopanMd, ARAANIHMEcH HeoOXOIMMBLIMH
YCIOBMAMM €¢ Hay4yHOro oGoOuieHHS B NMpaKkTHYECKOTO NpPHMEHEHUS,
HCNONB30BAHME CYILECTBYIOUIMX PACUCTHBIX MCTOJOB; NpPHMEHEHHE
METOR0B QU3UKO-MATEMATHHECKOr0 MOACAXPOBAHHMA.

Jnd u3MepeHHs XapaKTePHCTHK B3aUMOCBS3aHHBIX 3JIEMEHTOB
THAPOMETCOPONOTHYECKOrO PEXHMa M NS OUCHKH pos ($axkTopos,
BAMAIOMIMX HAa TOT WM MHOH OKeaHorpadudeccKuid rapamerp, TpeOy-
H0TCA KOMIIEKCHBIE, OJHOBPEMEHHO MpPOH3BOIHMBIC HaOmoneH#s.
I'yerora BHOBE OPraHU3yeMEIX IyHKTOB Haboaenuii 3aBHCHT OT HpO-
CTPaHCTBCHHOH M3MEHYHMBOCTH M3y4yaeMoro sencHus. Yem Gonwine u3-
MEHYHMBOCTh, TEM IYIIE AOJDKHA OBITh CETh HAOMIOREHUE.

ITpOAOKHTENEHOCTL M CPOKH THAPOMETEOPOIOIHUECKUX Habmio-
JcHHHA ROIDKHBI OINPENEIATHCE HEOOXOMMUMOCTEIC YCTAHOBICHHS Ha-
JEXHBIX CBA3EH C MHOTONECTHMMA JAHHBIMHM CTALMOHAPHLIX THApOMeE-
TCOPONIOTHMECKIX CTAHIUMIH, a Taloke TPeOOBAHMAMM K PacueTHRIM Xa-
PAKTEPHUCTHKAM, NPEXYCMATPHBACMBIX LEIAMH H 3aJa4aMi MCCIICIORA-
HMIL
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1.2. Buabi oxeaHorpagpuueckux pabort

B 3aBucHMOCTH OT HazhnaueHHs BCE okeaHorpaduucckue paboThl
MOHO TIOAPA3ZCIHTE HA CTANMOHAPHBIC, HIH30IMUYECKHE, Oy THLIE K
CHEUHATHIHPOBAHHEIE.

CranmonapHeie HabmogeHMa HeoOX0oaUMBI U HOTYYCHAS HaH-
Gonee MONHEIX panoB HaOmMomeHHH 32 BCeM MHOTO0Opa3HeM mpolec-
COB, NPOTEKAKIIWX B AAHHOH TOYKE MIM B JAHHOM pafoHe, a TAKKe
QN MCCNENORaHUA MHOTONCTHEH HMIMEHYHBOCTH THIPOMETEOPOJIOrH-
YECKHX XapaKTePHCTHK. JTH HAOMIOAEHMA, BHIIONHACMBIC HEITPEPRIBHO
HIIM CHCTCMATHYECKY NOBTOPACMBIE Yepe3 OnpeleAeHHBIC, 110 BOIMOM-
HOCTH 00llee KOPOTKHE, IPOMENKYTKH BPEMEHH B TeYCHHE NJIHTENBHOTO
BPEMCHH B 32KPCIUICHHBIX MECTaX 32 OAHHMM H TEMH XKE 3JIEMCHTAMH
B CAWHLIE CPOKH, NMO3BOJIAIOT TONY4YaTh penpe3cHTaTHBHRIE THADPOME-
TEOPONOTHYECKHE JaHHLIE KAK BO BPEMEHH, TaK ¥ B IPOCTPAHCTRE.

HenocpeactseHHO B npuOpEXXHOH 30HE HAa MOPAX HAIEH CTPaHbI
OKeaHorpadudeckue HaOMIOACHHA APOM3BOAATCA Ha HEPETOBLIX H OCT-
POBHBIX rugpoMereoponiorndeckux cranuuax (I'MC) u nocrax (IMIT).
HabmiofeHns 3a rujipOMETEOpONOTHYECKMMEU 3NieMenTamu y Gepera
3a94CTYH} ROIONHAKTCA HabMIONCHUAMH B YyJalcHMM OT Oepera Ha
PEHHOBRIX CTAHUMAX, OKeaHOTPadM4ECKUX pa3pe3ax M NpPH BEHINOJIHE-
HHMHM OKCAHOrpadHyeckuX ChEeMOK.

Mopckue Gepezognie u ocmposnwre I'MC u I'MIT BXonaT B cHCTe-
my DenepansHoi ciyx6s1 POCCHH 110 THAPOMETEOPOJIOTHH H MOHHTO-
pUHry oxpyxawniei cpearl (Pocrunpomer). B 3apucuMocTn oT 00nema
BHIOJIHAEMBIX Habmwoaenyit u pador 'MC u UMIT 6riratet 1, 2 1 3-ro
paspanoB.

Mopckue ruipoMEeTEOpOIOTMYECKHE CTAHIMY |-TO pa3psaa ABNA-
FOTCA KPYNHLIMY YUPEKICHUAMH ¢ HHXKEHEPHBIM COCTAaBOM, HMEIOIIH-
MH MAJOTOHHAXKHBIE HaYYHO-HCCICHOBATENLCKHE CYAa. 3TH CTAHIMH
NpPOBOIAT UCCICAKOBAHUS Ha 3aKpeIUICHHON aksaTopuM Mops. K cran-
1HAM 1-ro paspaga Moryt 6siTe npHKpennens! mopekue ['MIL

Mopckue TMC 2-ro paspsna — CTaHUUH ¢ TEXHUYECKHM MEPCOHA-
30M ¥ HaOMIOAATENLCKHM COCTABOM. JTO OCHOBHBIE CTAHUHM, NPOU3-
BOJUIILME TIOJHEBIA KOMIIEXC CTAHJAPTHBIX MOPCKUX THAPOMETEOpOJo-
ruyeckux Habmogenui. B cocTaB HEKOTOPBIX CTaHLMH MOTYT BXOAMTE
Manbie IARCPEACTBA 115 TIPOBENCHUS peiroBrx nabioaeaui.
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Mopckue 'MC 3-ro pa3psaa IpoBOIAT OTpaHHYEHHEIA KOMIUIEKC
CTaH/APTHBIX THAPOMCTEOPOJOTHYecknx Habmionenuit ¢ HeGompmum
HaO0ZATRIIECKHMM COCTAROM.

Mopckue I'MII 1, 2 i 3-ro paspanos ABIAIOTCA IOCTOAHHEIMH UIH
BPEMEHHBIMH yHKTaMH HaONOIeHHI 32 BRIOOPOYHBIMH THIPOMETEO-
PONOTHYECKMMH 3IeMEHTAMH CHJIAMK OJHOTO WIH IBYX Habmopare-
neii. Habmonenus Ha [MII MoryT OvITE onepaTHBHEIME (NpegHa3Ha-
YeHHBIMH JUIH OTICPATHBHON MHQOPMAIMY ¥ NPOTHO30B) HIK BEKOBLI-
My (TIpeHA3HAYCHHBIMA JU1S HCCNEROBAHHA MHOTOQJICTHEN H3MEHYHBO-
CTH THAPOMETEOPOJIOTHYECKHX J/IEMEHTOB H BEOYIUMXCH HEOIDaHH-
YCHHO AOJT0).

Bexorbie Habmogenus va TMC u I'MJ] kpome cBoero upsmoro
Ha3HAYCHHA SABNAIOTCA PENEPHLIMH TPH HCCISAOBAaRMH MPOCTPAHCT-
BEHHO-BPEMEHHOH HM3MEHYHBOCTH FHAPOMETEOPOIOIMYECKHX IACMEH-
TOB {KaK MMHHUMYM, TEMIIEpATypa ¥ CONEHOCTh BOHBI, YPOBEHE, JENO-
Bbiif ¥ THAPOXHMMYECKHH PCKUMEI K T.IL). DTH HAOMONEHHA UMEXOT
TAIOKE BAXKHOE ONEpaTMBHOE HasHayeHHe. Ha HekoTopwix cramumax
IIPOM3BOIATCA TAKKE BEKOBEIE HADAOAEHUS 33 DIKOIOTHYECKUM COCTOS-
HHEM NMPUAETAIOLIEH AaKBATOPUH,

Hnst obecrieueHns JOCTOBEPHOCTH M PENPE3EHTATHBHOCTH HabITo-
geunit Ha 'MC u TMII ouy J0MKHEl BLIIOMHATECE MO eJHHOH CTaH-
JApTHOH METONMKE C [IOMOHIBIO HCIIPABHBIX M NOBEPEHHLIX NMPHOOPOB.
HabnioneHus npou3BOAATCA B CTAHAAPTHBIE CHHONTHYECKHUE Cpoky 0,
3,6,9,12, 15, 18 11 21 4 mo cpennerpunBuuckomMy epemen (CI'B). Ha
CTaHIIMAX, He BXOAALMX B OCHOBHYI CCTh, CPOKH HaOIIONCHHH yCTa-
HABIMBAIOTCA TEPPHTOPHANILHBIME yipaBieHHsMi Pocruapomera, kyna
0093aTeNRHO BKINOYAIOTCA CPOKH, Omukadumue K 8 u 20 u nogcHoro
JEKPETHOTO (3HMHEr0) BpEMEHH. 32 CpoK HaOMIONEHMH NPHHUMACTCA
MHTEPBaJi BPEMEHH NPOAOCHKHTENEHOCTRIO 10 MUH, 3aKaH4YHBarOmMiiCS
TOYHO B YKa3aHHBIH 4ac.

Ha cranimax ocHOBHO#M CETH B YKa3aHHbIE BOCEMD CPOKOB BBINOJI-
HAKOTCS CACAYIOLIHE 00A3aTeNbHBIC METCOPONIOTHYECKHE HADHIOAEHHR:
TeMIepaTrypa H BIAXHOCTh BO3YXa, NApaMerpsl BeTpa k aTMOchepHo-
FO JaBNEHHMA, METCOPOJIOFMYECKOH BHINMOCTH, OIpCAEIEHUE KOINde-
cTBa U YOpM 00NaKOB, BLICOTE HUMNKHEH KpOMKH oOnauHoctd. B cpoku,
ompxadmie K 8 ¥ 20 4 noACHOTO 3HMHETO BPEMEHH, H3IMEPAIOT KOJH-
4eCTBO OCAJKOB, BHINABIIMX 33 HOYHYIO M JHCBHYIO TIONIOBHHY CYTOK
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(cTanuuu 2-4aCOBOTO M01¢a NPOU3BOIAT H3MEPEHHA KOIHUCCTBE 0CAN-
KoB B cpokH 9, 15 v 18 4). Habmoaenns 3a cocrosnuem HOroas! u ar-
MOCEpHBIMHA ABJIICHUAMH BEIYTCSH HENPEPHIBHO B TEUSHHE CYTOK, a 33
OMAcHBIMU K 0CO00 OMACHLIMH ABICHUAMY — B COOTBETCTBHM ¢ yKa3a-
HUAMH TEPPUTOPHANBHEIX ynpaBneHu# Pocrunpomera. Hpu namwynn
CHEXHOIQ [IOKPOBA €XKEJHEBHO NPOH3IBOAMTCH M3MEPEHHE €r0 BBLICOTEHI
M OTpEACTICHME XapaKTEPUCTHK €ro cocromsud. Ha GonbuumscTBe
CTAHUMIA NPOH3BOAAT HAGMoNeHys Ha/J roJaoNeRHO~-HIMOPO3EBEIMH YC-
JIOBHAMH B TE€YEHHE BCETO BPEMEHH CYILECTBOBAHHA OTIOXKCHHH.

Ha 3THX e cTaHI#AX NMPOH3IBOIATCH M o0A3aTeNnbHLIE OKEAHOIPa-
drycckve HabMroNeHUA, 3AKMIOYAIOHIMECH B MIMEPEHHH KoneOaHuil
YPOBHA MOP3, TEMIIEPATYPhl U CONCHOCTH BOJBI, 3NEMEHTOB NOBEPXHO-
CTHOI'Q BOJIHEHHA B OCHOBHBIE CHHONTHYECKHE CPOKH — 0, 6, 12 1 18 4
no CI'B. pyrue oxeanorpapudeckue HabmoneHus u paboThi, Hexo-
BbIc Habnwnenns (Bunodas npoduIbLHEIE), MAPHIPYTHBIE CHEMKH JIbJA
NMPOU3BORATCA B CBeTioe BpeMsA cyToK. CpokH HaOMOAeHUH B 3TOM
Cliydac 3anMChIBAIOTCA N0 MECTHOMY BpeMeHM (moscHoe Bpems +1 g,
a C MEPEXOROM Ha JIETHEe BpeMs +2 4),

Bpems BLINOIHCHHA METEOPOJIOTHYCCKHX M OKCAHOIOIHYECKHX
HabmoReHNH RE AOMKHO pasnuyaTbhed b6osjee yeM Ha Mom4aca, ApUYeM
OKCAHOMOTUYECKHE, W3-3a MX CcneuudMYHOCTH, HPOM3BOAAT paHblle
METCOPONIOrHYCCKUX. B ocobrix coyyafx, korna HabniogeHWs Han He-
KOTOPHIMH IEMEHTAMH Ha JaHHOH CTAHLMH HEBO3MOXKHO BBIIONHHUTE
M OHY HE SBRAIOTCH PENpe3’CHTAaTWBHBIMU JUIA BCCH NpHICTraromei
aKBATOPHM, OPraHM3yIOT HaONIOAEHHA B OTAENLHBIX, Hanbolce HHTE-
PecHbIX B MIPOMETEOPONIOIHYECKOM OTHONICHHH, paiioRax, Ha A0MON-
HMTENLHBEIX MocTaX. PesynbsTarkl HabmoneHuit 3anuckHBalOTCE B COOT-
BETCTBYIOHIHE rpadibl HAOMIOAATENBCKUX KHHKEK.

Ha ycrreBrIx cTaHHMAX, KOTOPBIE PACcIOIaraloTcs B yCTheBoH 06-
7ACTH PeKH, HabNI0AEHHA 33 JIEMEHTaMH MOPCKOTO IHAPOIOTHYECKOTO
PEXHMa NPOM3BOAATCA Ha NOCTOAHHBIX WM BPEMEHHBIX IYHKTax Ha-
bmofenuit. Mecra HaONIOAEHUH, KaK NIPAaBUIIO, OPTaHH3YIOTCA Ha MOp-
CKOM Kpae HeNnbTel. B 3THX MyHKTax HNpOM3BOAATCA OKEaHOTpaduye-
cKie HabmwogcHus B 00LEME MOPCKOH CTaHuMM 2-TO paspafa uny
B 00BbEME MOpPCKOTO TMIPOMETEOPONIOTHYECKOT0 mocra. B cBasm co
cneundIuecKuME YCNoBHIMN yeTheBoli obnacT Mopckue Habmone-
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HHA ¥ paboThl Ha CTAHIMH MOTYT JONONHATECH HEOOXOMMMBIMH LHPO-
AOTHYECKHMH HaOMoneHHAMHU ¥ paboTtamy.

Ileppuynas obpaborka pesynbraToB HabGmoneHuil, Kak npasHio,
3aK/TIOUAETCA BO BBEJICHHHU MONPABOK B OTCYETEH! MO Npudopam, BeIYHC-
JICHWH, TIpH HEOOXONMMOCTH, CPEAHMX 3HAYCHWI M CTaHJApPTHBIX OT-
KITOBEHHHN; CHATHM OTCYETOR C JICHT CaMOMHUCLICB; 3apHCOBKE H OhopM-
SIEHHHM KapT-0/IaHKOB JIeAIOBEIX Ha0NIOACHNHA, BEIYCPYHBAHHH FPAQHKOR
npodunbHbIX NefoBLIX HabmoaeHui ¥ 1.0. Tlo oxoH4aHHU nepBHYHOH
oOpabOTKH 1O 3THM JAHHBIM COCTAaBIAKOTCA TabAHUb], AOHECCHHS 06
OfacHbIX H 0c000 OMacHBIX ABNEHHAX, NPOM3BOJAT KOAHMPOBaHUE pe-
3ynbTaToB HAaOMONEHWH, WX IICpefady MO KaBalaM TeleMETPHH
B NMyHKTH cGopa MHGOpMaLHH, a TaKKE 3aMUCh €€ HA MAarHUTHBIH HO-
CHTETD.

Taxoii Gonsuioi 06nem Tpebyemuix Habmonenuii Ha MOpCKHX Oe-
peroBsix B ocTpoBHblx [MC 1 I'MII, HeobxoasuMeIX 118 KOMIIIEKCHO-
rO yNpaBlleHUs NpHODPEKHOH 30HOR MOp4, OTpaxacT, HanpuMep, fonce
YEM OTYBEKOBOM OTEHECTBEHHBIA ONBIT OCBOCHHA MOPCKHMX HediTera-
30BBIX MCCTOPOXAEHHI W MHOTONETHHH ONBIT JApYTHX HedTeRo0BI-
BAIOLIUX CTPaH.

Peiidosas cmanyust — OKeaHoTrpapHdIeckas CTaHUHA (T.e. reorpa-
¢uueckaa Touxka B MUpPOBOM OKeaHe, IAE NPOU3BOIATCA OKeaHOTpadH-
yeckue paboTbl) B HpHOPEXHOI 30HE MOPA C MOCTOAHHLIMU TreorpadH-
YeCKMMH KOOPAMHATAMH, BRINONHAIOUIALCA peryaapHo. Peidosble ru-
POMETEOPOIOrHYcCKHE HAOMIOACHHS IPOU3BOASTCA C LENBIO!

— H3Y4YCHMA FHAPOMETEOPONIOTHYECKOro pexuMa MpHOpexHoH
wensGoBoil 30HEI MOpA, NPHPOAHLIX ABAEHHH H NPOLECCOB, NPOTeE-
KaKlHX Ha 3TOH aKBATODHY,

— oneparusroro obecneyeHHA CmyKObl NPOrHO30B, IOPTOBBIX
cayx0 W ApYTMX 3aHHTEPECOBAHHBIX OPTaHM3alnMi, B TOM 4MClE H
B nenax KYII3, undopmMaimeil o COCTOAHMM MO0k ¥ MOPS Ha pefie.

Peiinorbie HaOMOACHUA BLITONHAIOTCH MOPCKMMH NPHOPEKHBIMH
u octposreIMH I'MC I u Il pa3panos ¥ yCTLERBIME 06CcEepBaTOPHAMH H
CTAHIHAMH ¢ MANOTOHHAXKHBIX CYAOB, CTOFIIHMX HA sAKope (4 3UMOH cO
ALA2), OAHH WIN HECKOJIBKO pa3 B MecAl. MecTo maxoxaeHus penno-
BOH CTAHIMM 3aBHCHT OT TEX 33434, KOTOPLIE OHM ROJDKHBI BHIIOIHAT.

PelioBbIC CTAHLIMH HA3HAYAKOTCA B MECTax, HaHbOIICE HONHO OTpa-~
KAKILUX XapakTepHble 0cOOSHHOCTH PEXUMA HCCIETyeMOoH aKBATOPKH,
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B nponusax peiijioBble CTAHLMM, KAK HPaBHIO, PACIIONaraigoTcs no
NOTIEPeYHOMY CEUCHMI0 NpoimBa. B cnydae, ecnd HasHayaercd ofHa
peioBag CTAHUHS, OHA PACIFONAraeTca Kak MOXHO Divxke K cepefnHe
NPONHBA.

B 3amuBax, OyxTax ¥ raBaHiX OHHA M3 pelIOBBIX CTaHLHH HazHa-
YaeTCA B NPMIETAIONICH YacTH OTKPHITOTO MOp#, B Hauboee riryboKoM
Mecre.

B BomoTokax JAenbT peitioBhiC CTAHUHM Ha3HAYAKOTCA B4 H3yde-
HHA OPOCTPAHCTBEHHO-BPEMEHHON H3IMEHYHBOCTH I'MAPONOTHYECKUX U
THAPOXUMHYCCKHX XapaKTepucTHK. PelgoBeie cTaHliMM pacnonaraioT-
¢Sl BAONBb WIIH [IOMICPEK PYCNa, YTO MOIBOMAET MIIKH H3MEPATE PACXOMEI
BOIBI H HAHOCOB M PACCYMTHIBATE TEINO- H MACCOIEPEHOC, HIIH UCCe-
JIOBaTh CMELIEHAE PEYHBIX H MOPCKHX BOJI M IPOHHKHOBEHHE MODPCKHX
BO/l B IETIBTY.

Ha ycrheBOM B3MOpbe peiioBhie HaOMOAEHMA NPOM3IBOZATCH
B 30HC CMEUIEHHA MOPCKHMX Y DEYHBIX BOJ. PeitfioBnie CTaHIMHK 34eCh
0OBFMHO PacoNaraldT Ha cBane I'MyOMH yCTheBOTO B3Mopba. [Ipu BBI-
HoJHEHUHY HabmoaeHuR ocoboe BHUMAHHME NOJDKHO YAENATHCA TOYHO-
MY ONpEJIENCHUI0 TPAHML CJI0A CKauka TeMIIeparyphkl, CONEHOCTH M
MYTHOCTH BOJBI.

B paiionax, 4acTo mocemaemMbix CyIaMH, peijloBble CTaHLMH pac-
AOJIaralTca B CTOPOHE OT CYAOXOJHBIX TPacc ¥ OT INIaBHBIX AKOPHBIX
CTOSHOK.

ITpu obpazoBauuy 1bJa H HEBO3MOKHOCTH JIOCTHYB MECTa Paciio-
JOKEHHA CTaHIMM Ha cygHe HaONMIOACHHUA AOMKHB IPOM3BOAMTHCA
¢ YCTOHYHBOTO NPOYHOr0 NpHIIAd B TOYKE PeHAOBOM CTAHHHH HIH BO3-
MOKHO OIT¥KE K HEM.

Bribpanroe MecTo peinoBoi CraHuMpM ¢ Hauboliee BO3MOXHOM
TOMHOCTBIO 3aKPEHILICTCA HA AKBATOPHU. AN 3TOr0 NOMOXKEHHE KakK-
JoH peiinosoli cTanuuM PUHKCHPYETCH HA KapTe (CXeMe) OTHOCHTENBHO
feperosuix OpUEHTHPOB (Mask, 3aBofickas TpyOa, BepIIMHA TOPLI, MBIC
H T.0). IIpn orCcyTcTBHM OPHEHTHPOB Ha MECTHOCTH, Ha Ocpery BhI-
CTABJLAIOTCA CHELHMANLHEIC 3HAKH: [IIHTHI, TYPHH, BLILIKH 4 T.1I. B Heko-
TOpRIX CTydasx MecTononoxcHue peiimoBoit craunuMu (uKCHpyercs
MOCTAHOBKOH HAEXHO YCTAHOBICHHOTO OyA.

B 3aBucumMocTd OT 3amau M palioHa HCCIEIOBaHMH peinoBbie
CTaHIMM OLIBAIOT MH30INYECKHE, TIOMYCYTOYHBIC, CYTOYHEIE U MHOTIO-
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cyTousbie. PesynsTarhl HaOmMoOAeHMH HA pefifoBOA CTaHUMU CHYXaT
«CBA3BIO» MEXNY pe3ynbTaraMy Deperophix HaOMIONEHUH U pelyibTa-
TaM¥ HabmoaeHu#, BHINOTHEHHLIX B OTKPLITOM Mope. B oM cnygae,
€CTH OKeaHorpadUyueckuil paspes HAYMHACTCA B PaHOHE PACHONOKEHHH
peHIoBOH CTRHIMM, OHA CTAHOBUTCA NEPBON cTaHUMEH paspesa,

Ha Mopax ¢ npunuBamy Ang NOTyYEHHS Ka4eCTBEHHBIX JaHHRIX
O I1OJIHOM LHKIIE NPHINBHEIX ABNEHHH pedoBbie HabNIOAEHHS [IPOU3-
BOJATCA HA CYTOUHOR CTARIMM NPOJOMKHTEILHOCTRIO HE MeHee 26 9
B cepellMHe Kaxporo Mmecaua. Ha mopax 6e3 mpunuso HabnioacHua
IpOBOAATCA NMATH pa3 B Mecan: 1, 7, 13, 19 u 25 wucna. I'opu3onTs! Ha-
bmogeHnd (rmybuHa, Ha KOTOpPOH NPOM3BOMATCS H3MEPEHHS OKeaHo-
TpadHHuECKHX 3NEMEHTOB WK 0TOOp Mpob) Ha peHROBON CTAHLMHU Ccle-
nywowme: 0, (5), 10, 15, 20, (25), 30, 40, 50, 60, (75), 80, 100, (125),
150, 200 M u npunoussiid. I1pn rmy6uHax cranumu mexee 12 M Ha3Ha-
YaeTCH JOTONHUTENRHEIH ropH3osT — 3 M. M3MepeHne ckopocTd ¥ Ha-
NPABJNEHHE TeYeHWH Npou3BoAnTCA Ha ropusoxtax: 0, (5), 10, 20, 50,
100, 200, 300 M 4 NpUAOHHEIH.

Ha pelinosof cTaHUMM BLIIONHAOTCS CICAYIOUIME BHABI THIpOMe-
TEOPONOFHYECKUX HAOITIOICHHH:

— onpelencHUe rnyOuHb;

— HMIMEpeHHe TEMIEPAaTYphl U CONCHOCTH BOILI HA CTAHIApPTHRIX
FOPH30HTAaX;

— B3MEPEHHA HANPABIEHMA ¥ CKOPOCTH TEYCHHS Ha CTaHIAPTHBIX
rOpH30HTAX;

— OMpeJIENICHUE [{BETA H NPO3PAvYHOCTH BOJbI;

— onpeneneHue THIA, {(OpMBI, HANpaBicHHA, UIMHBI, NEPHORA
BOIH, COCTOAHKSA MMOBEPXHOCTH MOPA, CTEIICHH BONHEHHUS,

— o16op npob BOARI Ha CTaHAAPTHEHIX MOPU3OHTAX IS OIIpEesie-
HHA COAEPKAHUA PACTBOPCHHOIO KMCIOPOAA, aKTHBHOCTH BOAOPOJHBIX
noyor (pH), wenoynoctH, obImero coaepxKaHus a30tTa U €ro CoeiuHe-
Hu#, obero ¢ocdopa u gocdaToB, KPEMHHA, COASPKAHHA CEPOBOIO-
pona (NP4 erc HalnH4IuHu);

— B3ATHe pob BOABI HA 3arpA3HAIOLIHE BEIIECTBA: HEPTECMPORYK-
Thi, XJIOPOPTAHHYECKHE TTECTHIMABL, THKEABIE METaNbl, PEHOMbI, AS-
TEPTeHTHI, & TaKKe APYTHE 3arpa3HAIONIME BENIECTBA, XapaKTepHLIe 1A
IAHHOFO paHoHa;

— M3MEPEHNE TONLIHHE! bJa ¥ CHEra Ha b1y NpH pabote co ybaa;
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— OmpeleSieHMe TEMACPATYPR! B BIAXHOCTH BO3MyXa, HaUpasiec-
HMA M CKOPOCTH BETpa, 00MaYHOCTH, METCOPONOTHYECKOH BHAMMOCTH
B CTOPOHY MOPS H CYLUM, HADIOACHUA 3a aTMOCHhCPHBIMH ABICHHAMH
(ocamkd, TYMaH, COMIHEYHOE CHAHME M T.I1.), a TAKXKE HpH HeoOxogumo-
CTH M APYTHE JICAOBBIE HAbMOAEHHUA.

Ha cneupanv3MpoBaHHBIX H ONEPATHBHLIX DPEHAOBBIX CTAHUHAX
BBILICTIEPCUUCICHHBIH cocTaB HabnioaeHHA MokeT OBITh COKpailleH
FUTH JIOTTOJIHEH B 3aBUCHMOCTH OT KOHKPETHO MOCTaBACHHLIX 3a/1ay.

Bce HabnmomeHus nNpoBOAATCS B OCHOBHBIE CHHONTHYECKHE CPOKH
kaxawle Tpn waca (0, 3, 6,9, 12, 15, 18 u 21 4 no CI'B), 32 ucxmioue-
HHeMm HaOmojeHuid 3a ryOuBoH, TEeYeHHEM K BETPOM, KOTOPBIE M3ME-
PAIOTCH €XEHACHO.

B HewMpoKKHX NPOAHBAX KPOME OOBIMHLIX PEHAOBBIX CTAHLMH Ha-
3HAYAKTCA BEPTUKAIH JULE H3IMEDCHUA PACXOAOB BOJABI MEPE3 NMPOJIMBEI
B 33BHCMMOCTH OT BBICOTHl YPOBHS W M3MCHEHHS TCUCHHH, a Ha MOPAX
C OpHINBAMH — B 3aBUCHMOCTH OT (a3b! NpHIMBA. ITH HIMEPEHHH 110-
3BONAIOT ONPE/IETHTh TEMNO- H MACCOMEPEHOC MEXIY BOJOEMaMH, KO-
TOpHIE COCAUMHANTCA NpoauBoM. Ha Mopax ¢ npunMBaMH Ha Kaxmoi
BEPTHKAIM HA3HAYAKOTCA CYTOHHBIEC CTAHIIMM, MX LeTecoo0pasHo Npo-
BOOMTE C HCCKONbKUX CYNOR omHoBpemcHHo. Ilpu paborax ¢ omnoro
CYAHA BCE BEPTUKANM A0DKHB OLITH BHITONAHEHE! He Donee yeM 3a 3 — 4
JHS.

Ha ycroesoM B3iMOphLC peiiloBhle HAOMIOAGHHMA NPOH3IBOAATCH
B 30HE¢ CMEMIEHHs PeYHbIX M MOPCKUX BOJ, Kak IPaBUJIO, Ha CBATE FITY-
OMH YCTBEBOTO B3MOpbA. Ha oTMenoM ycTHEBOM B3IMOPHE PEKOMEHIY-
¢TCH Ha3HAYaTh JBE PCHJOBBIE CTAHIHMHU: B KaHAJIE, IPOXOJAIIEM YeEpEs
MCIIKOBO/JHYIO HacTh B3MODPbS, H BHE €T0.

Oxeanozpaguqeckui paspe3 — NOCIELOBATEIBHBIA PAA OKeaHO-
rpaHYCCKHX CTaHIHUH, PacloNeKEHHBIX N0 OOpeAe/IeHHOMY Hampas-
JICHHK) M BBIMIOMHAIOIIMXCA B KpaTuaiiiiee Bpems. Paznudaior cran-
JapTHBIH pa3spes (OxeaHoTpadMuecKuil paspes, CTAHIHMM KOTOPOIo 3a-
KpEIessl Ha MHOFO JIeT NOCTOAHHBIMM TeOrpauucCKIMH KOOpAKHa-
TaMH) ¥ BEKOBOH paspes {CTaHRApPTHBIA oKeaHorpaduuecKni paspes,
BBINOJIHAEMBLH PEryNApHO, Yepe3 ONpefcIcHHbIe HHTEPBANEl BPEMEHH,
B TCUCHHE MHOTHX AecATwiIeTHid). B HacTodillee BpeMa HA BCEX MOPAX
H OKEaHAX HMEIOTCA NOCTOAHHBIC CETKH OKeAHOTPadHueCKHX pa3pe3os.
3amayed TakMX CTAMOBAPHBLIX HCCIICAOBAHUHA ABMACTCA UIYUYEHHE BCE-
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ro KOMIUIEKCa NMPOUECCOB, IMPOTEKAIOIIMX B BOJHOM TONLIC, d TAKKE
HCCIEROBAHME MHOTOIIETHHX M3MEHEHMH 2EMEHTOB THAPONOru4YecKo-
IO ¥ THAPOXUMHUYCCKOrO PEXKHMa OTACNbHLIX MOpEH M OONBIIMX aKBa-
TOPHUH OKEaHOB.

OxeaHorpagudeckue pa3spelbl, Mepecekas BCH HCCIELyEMYIO
BOJAHYIO AKBaTOPHIO, pacionaralorca B npHOpexHoi obnacTH, B 30HE
OTKPBITOTO MOPA HIIH NEPEXOTAT U3 0XHOH obnacti B Apyryto. ITo cBo-
€My PaCnONOXCHHUIO Pa3pe3bl HOCAT YCNOBHBIC HA3BaHKHA: MPHOPEXKHbIE
okeaHorpadM4ecKHe paspessl ¥ OKCRHOTpaHuECKHE pa3pesbi OTKphI-
toro mopg. Oxeanorpadudeckue pa3peskl pacnonaraioT Tak, YToOb
HabmoaeHHs Ha HUX OBUIH PEMPEe3CHTAaTHBHBIMH A8 BCCiH HCCMenye-
MOHM AKBATOPHHM, T.€. XapPaKTSPH3OBANM THAPOJOTHYECKHE H MAPOXH-
MHYECKHE JISMEHTHl B M3YYacMOM paioOHe, UX CE30HHBIH H BEKOBOM
X0, ycnoBus GoOpMUPOBAHMS ITHX NICMCHTOB W UX aHoManuil. O6bIy-
HO paspe3bl HEPeceKal)T OCHOBHbIE CTPYH TOCHOACTBYIOIUMX TCYECHHH,
a WHOIZIa PACNONAraloTCa 10 WX OCAM € LUCNBI M3YYEHHA TNEpeHoca H
TpaHc(HOpMALIMY BOIHBIX Mace.

[Ipy nNIaBMpORAHHUM PACIIONOKCHHA M TPOTMHKEHHOCTH pa3pe3oB
HeNb3d ONUPAThCH HAa KaKoH-nubo efuMHeIl CTAHAApT, NPUMEHHMBIH
K 11000MY BOJHOMY DaliOHy, a BCErIa AOKHBL YYHTHIBATECA MECTHHIE
YCJIOBHA © LENBI0 00A3aTENIBHOTO JMOCTHXXKEHHA PENpPE3CHTATHBHOCTH
HabmoAcHHuA.

Paccrosnne Mexry okeaHorpahudecKUMH paspesaMu U pasMerle-
HME OKeaHOrpahUUCCKUX CTAHIIMH Ha HUX YCTAHABIMBACTCH B 3aBUCH-
MOCTH OT U3MEHYHUBOCTH I'HIPONOTHYSCKHX MIEMEHTOR B HCCIECIYEMOM
pailoHe, T.e. KOJHWYECTRBO CTAHIUM ROMKHO ObITh Gonbllie B 30He AO-
BHILCHHOH H3MEHYHBOCTH TUAPOMETEOPONIOTHYECKUX 2JIEMEHTOR (30-
HBl THIEPOJIOTHYECKUX (GPOHTOB, NPUOpEKHBIE 00JIACTH) W MeEHbIUE
B 30H¢ Gonbiero oaHO06pa3us 3THUX JJIEMEHTOR, HANIPUMEP, OTKPHITOE
Mope, OBBIYHO paccTofHME MeXIy CTAHLUMAMM Ha pa3pe3ax B OTKPhI-
TOM OKEAHE¢ YCTaHABIUBAOT B npegenax 60 — 120 muns, B mopax —
30 - 60 MuIb, B 30HAX NOBRIUEHHON HameruneocTr — 10 — 30 Mune M
mcHee. OOHAKO KOOUYECTBO CTAHUHA He J0IkHO OpITe Oonbpmum, HGO
OCHOBHON 3afaycii HabGmoaeHUH Ha oKeaHOrpaHUCCKUX paspesax AB-
aAA0TCA OLICTPOTA H, BO3MOXKHO, OONbLIAR HX CHHXPOHHOCTH. Pailpes
AcsDkeH OBITH BHIMONHEH 3a BPEMS, 32 KOTOPOS H3MEHCHHS THApOMe-
TEOPONOTHYECKHMX XAPaKTEPHCTUK Ob10 OBl HE3HAYHTEIHHBIM.
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[Ipy peinonnennu pabor Ha oxeauorpaduIecKOM paspese, ¢ Le-
MK BRIACHCHUA BO3MOXKHBEIX H3MEHEHHH THAPOJIOTHYECKUX YIEMCHTOR
3a BpeMst IPOM3BOACTBA, LEeNecoobpa3Ho B HAYalle, CePEIHHE H B KOHLE
paspesa OCYILCCTBIATE NOCTAHOBKY aBTOHOMHBIX OYHKOBBIX CTaHImii
€ COOTBETCTRYIOIHMH CaMOMUCIIAMH Ha MHOrOYacoBYIO, CYTOYHYIO
HIIA MHOTOCYTOUYHY padoTy.

{Ipn npoussoxacTee paboT B MOpE BHINOAHAIOTCS OKeaHorpaduue-
CKME CTAHLHH, KOTOPBIE AEHATCA: 10 NPOXOMKUTEIEHOCTH — Pa30BEIC,
MHOFOYACOBBIC, [IONYCYTOUHbIC, CYTOYHBIE, MHOTOCYTOYHEIE; 110 TIOI0-
KEHHIO Cy[Ha, C KOTOPOro BeIyTcs paboTsl, — AKOpHEIE U ApeidoBLIe;
HO YHCITYy BBIIIONIHEHHS THAPONOTMYECKUX cepuit (HaOmonenui, Bel-
TOJIIHEHHEIX KOMITIEKCOM npUOOpOB, OQHOBPEMEHHO OMYCKAEMBIX A
okeaHorpadyeckHx H3MepeHHid W oTbopa npob Ha 3afaHHBIX TOpM-
30HTaX) — OfHOCepHiHRIe W MuoOrocepuinsie. Kpome toro, mpH Bsi-
KOTHEHHH Pa3pe3oB paboTel APOM3ROASTCS U Ha XOXy CyIHA.

Ha xomy cyaHa MOryT BBINONHATECA CIHCOYKOIMHC BHAB padoT:
CPO4HbBIC THAPOMETCOPONOTHYCCKHE HaOMIONCHHS, H3MECPEHUA TeMIle-
PaTyph! NOBEPXHOCTHOTO CHOS MOPS; H3MEPEHUY pacnpeeieHns oKea-
HOJIOTHYECKUX XAPAKTEPUCTHK 10 TITyOMHaM ¢ MOMOILLIO pa3nHYHOM
Oyxkcupyemoli W 30HAMPYIOWEH aNNapaTypel; W3MEPEHNE XapaKTepH-
CTHK TCYGHHH B TMOBSPXHOCTHOM CI0OE MODPS ¢ HOMOIIBIO 3ICKTpOMAr-
HUTHOrO WiMeputens tedenuid (OMHUT); orbop npob Boaw Ha ocHoB-
HOH XUMHYECKHH aHAIM3 U 3arpA3HEHHE (B OCHOBHOM M3 IOBEPXHOCT-
HOTO CJ104); HENMPEPHIBHbIC M3MEPEHHA THAPOMETEOPONIOrHYECKHX Xa-
PAKTEPHCTHK B MNOTPAHHYHOM CHO€ OKeaH-aTMOcdepa; CrelHanbHEE
HaOIIoleHHs, HallpUMED, a3POJIOTHYECKHUE, aKTHHOMETPHYECKHE, aKy-
CTHYECKHE, cTepeodOTOrpaMMaTHIECKas OIICHKA BOJTHEHHA U Ap.

C cyana, nexaniero B Apelite, BEIMOIHAIOTCA T 3Ke BUABI paborT,
qTO M Ha X0y cyaHa (kpome maMepernst OMHWTom), a Taxke: ranpo-
JOTHMECKHE CEpHH; 30HAMpOBaHue Tonwu Boas! CT/l-cucremamu; us-
MEepeHHE XAPaKTePUCTHK BOMHEHHA BOJMHOTrpadaMu; H3MEPEHHE THAPO-
ONTHYCCKHX XaPaKTEPHCTHK BOAbL, MOCTAaHOBKA M CHATHE aBTOHOMHBIX
OYHKOBBIX CTaHUUW# C PA3NHYHLIMH CAMOINMCLAMH; THAPOJIOTHYECKHC,
rcoNorMyecKue U ruapobuonornyeckie paboTsl; APH YCIOBHH TOYHOTO
onpeleneHus apefida cynHa — UIMEPEHHA TCHEHHH, T.€. OCYNIECTBIA-
I0TCH BCE OCHOBHHIE ITTyGOKOBOAHEIE H INOBEPXHOCTHBIE OKCaHOTrpadH-
ueckie Habmogenus u paboTet.
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C cynna, CTOSIIETO Ba AKOpe, BRINIOJHAIOTCA BCe BrAbE paboT, 4To
M C cyAHa, nexamiero B gpeiide, npudem GonbIIMHCTEO OKeaHOTpadn-
4eCKMX paboT BRINONHATH ropasao yacbuee. HepoctatkoM 3aecs ABIA-
€TCK CIOKHOCTh M JUTHTENLHOCTS NOCTAHOBKH CYRHA Ha AKOPh {(H CHA-
™), ocobeHno Ha Gonpumx raybusaax {I14 sToro Tpebyerca cneim-
anpbHad rimy6oKOBOXHaA xKopHas neGenka). B ciyyae HeobXoauMoCTH
H3MEPEHMA TEIEHMH B MENKOBOJHEIX paiioHax ¢ rmybuHaMu He Gonee
50 — 100 M, ocofbeHHO TeYeHHI B HABUTALIMOHHOM CJIOE, YaCTO OCYIIe-
CTB/AIOT MOCTAHOBKY CYQHA Ha AKOpb. B 3TOM Cilyuae MCMONB3YIOTCA
NOMMABKH A/ H3IMEPEHNS TEUCHHH B HABHTALHOHHOM CJIOE, A riy0xe —
CaMOIMCIBI TEUCHHiIE.

HsMmepenns okeaHorpaHYECKHX XapakTepucTHK W oTbop npob
MOPCKO# BOAB! Ha OKeaHOrpadM4YECKHX CTAHIHAX OCYILUECTBIAOT Ha
CTaHJAPTHLIX TOPHU3OHTAX — HOCTOAHHHIX TOPH2OHTAX HaOMIONEHHIA,
OPHHATBIX 1718 OkeaHorpadudeckux m3mepenuit u orbopa mpob. Ins
BCEX OKEaHOB M ITyGOxOBOAHBEIX Mopei, Ranpumep, Kapckoro, Bapen-
uesa, Hopsexckoro, I'pennanpnckoro, Yepuoro, Snouckoro, OXorcko-
ro, bepunrosa, Kacnaiickoro (kpoMe ceBepHOil YacTH) NPUHATHI CTaH-
maptHele ropusoHTH: 0, 10, 20, (25), 30, 50, 75, 100, (125), 150, 200,
300, 400, 500, 600, 800, 1000, 1200, 1500, 2000, 2500, 3000, 3500,
4000, 4500, 5000, nance gyepes 1000 M ¥ NPUIOHKEIA FOPU30HT, a %
MENKOBOOHEIX MOpeH, Hampumep, benoro, Bantmiickoro, A3oBckoro,
Ceseproro Kacrms, Apansckxoro, Yykorckoro, Bocrouno-Cubup-
cxoro, JlanTeBnlx ¥ MENKOBOAHBIX DPaiiOHOB ITyOOKOBOAHBIX MODEH
upunaTe! ropusontst: 0, (5), 10, 20, (25), 30, 40, 50, 60, (75), 80, 100,
(125), 150, 200, 250 M u upmaoHHLIA. [ TeUCHHUH PEKOMEHAYIOTCH
cnemyroime cTaHaapTHeie ropusontsl: §, (5), 10, 25, 50, 100, 200, 300,
(400), 500, 750, 1000, 1200, 1500, 2000 n naaee yepes 1000 M. 3xech
Be3je B ckoOxax ykazaHbl HeoOssatensHbie ropuiontsl. Kpome Toro,
JUIS HCCNIeIOBAHUA CTPYKTYPhI BOGHBIX MacC OORIUHO BBOIAT AOTOIHHA-
TENXbHLIE TOPH3OHTH], KOTOPhLIE PacloNaraloTcd Ha BEpXHEH U HIDKHeH
IpasML@AX CJIORK CKayKa TeMIIEPATYPH] H CONCHOCTH BOIE!.

CrargapTHeIE ¥ BEKOBHIC OKeaHoTpaMuecKHe paspesbl BLIION-
BAIOTCA HE PEXe 0JIHOro pa3a B ce30oH. KoopauHars!l cTauiii Ha 3THX
Paspesax M BpeMA BLITIONHEHMA HA MOpAX POCCHM YCTaHaBIHBalOTCA
npukazamu Pepepansuoit cnyxbul Poccuut NG TUAPOMETSOPONOIHA ¥
MOHUTOPHHTY OKpYXAIOMIEH cpeisl. YTBepXIASHHbIE CPOKHM BEINOJHE-
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HHA paspe3oB Moryt ObITe HAPYHICHBI TONBLKO IO YCIIOBHAM TIOTOALI
HIIH THxenei JJenopoii 00CTaHOBKH.

Oxeanozpaguueckas cvemka NPEACTABISIET COO0H COBOKYIIHOCTS
paspe3oB M CTAHLWH, BHINONHACMBIX OXHWUM CYIHOM, FPYINOH CyIoB
OIMHOBPEMEHHO M APYrAMH TEXHHYECKHMM CPEeACTBAMH UIA NOAYUEHHS
HHOPMAIMKA O NPOCTPAHCTBCHHOM pPacHpeNclieHuH oKeaHorpadmuc-
CKHX X2paxKTePUCTHK B ONpeAeNeHHuH nepuol BpeMenn. Okearorpa-
bHYeCKHE CHEMKH NPOH3BOIATCA IJIA HCCIENOBAHHA PaCHpEACICHHA
Pa3THYHLIX THAPOMETCOPONOTHYCCKHX IEMCHTOB BO BCEM MOPE MIH
OTHC/IBHOM paiiOHE OKeaHa UIS COCTABINCHHA M YTOYHCHHA MOPCKHX
THAPONIOTHYECKAX K PHIGONPOMBICIOBEIX POTHOZ0B H HX PEKOMCHAY-
€TCA BBINONHATHL HE peXke OOHOTO pa3a B THAPONOrHYcCcKud cezoH. Ec-
JH e MX HEBO3MCXKHO BBIIONHATh CKECE30HHO, TO CheMKH Reobxoau-
MO NPOH3BOMMTE JBA pas3a B rox.

OxeanorpadgHieckie cheMKU MOTYT OhiTh BEJIOMCTBEHHEBIE, MEXK-
XYBCHOMCTBEHHBIE ¥ MeXXyHapoaHbie, Pacnonoxedue paspe3os npu
BRINONHECHUH OKECAHOTPAQHIECKHX CHEMOK M MX KOJNHYECTBO FOIDKHO
cnocobCcTBOBATE NPH MONYYEHHH pe3yNbTaToB HAGMOAEHHH OTpaske-
HHIO XapaKTEPHCTHK cneiudHueckux ocobeHHOCTEH HecneayeMoro
paiioda. B uucno paspe3oB okeaHorpaduaeckod CheMKH JOIDKHEI 008-
3aTCIIBHO BXONKTH BCC CTAHAAPTHHIE H BEKOBblE OKeaHOTpadHYECKHE
paspess!, CYHIECTBYIOLUME B JaHHOM paiione Mops. Habmonerus mpu
BBIIONHEHHH ChEMKH JOIDKHBE! OBITH MO BO3MOXHOCTH CHHXPOHHEIMH,
KaK W pPH BBIIONHEHMH CTAHJAPTHBIX OKeaHOTpabHIECKHX pa3pe3os.
A ¢ UENLI0 YMCHBICHAS BPEMEHYE IIPOU3BOICTBa HAGNIOACHHH ChEMKY
cAeAyeT BLIIONHATL HECKOTEKMMH CYJAMH OIHOBPEMEHHO.

Ilp npon3BOXCTBE OKeaHOTpaHueCKOH ChEeMKH OJHMM CYIOHOM
Heobxoaumo NoBHBaTLCA MAKCUMAJIBHON CKOPOCTH paboThl, a KONHYe-
CTBO pPa3pe3oB M YHCIIO CTAHLMI Ha HHX He NOKHO O65ITh 0deHb Homb-
muM., B HEKOTOpBEIX cmy4yasx AOmMycCKaeTcs COKpalleHHe COCTaBa Ha-
bmonenud, a npu rmybuxax ceeiwe 1000 M 9acTs cTaHIME HHOTAR Oe-
NaoT HOIBECHHIMH (noABecHasd oxeaHorpaduyecKas CTaHuMA — CTaH-
1M, HAOMIONCHUS HA KOTOPOH BHITOIHAIOTCA HE 0 THA, a IO Oonpede-
NEHHOTO FOPH3ORTA).

Pacrnipesienenne paspe3os (B xakoi-To Mepe 06pa3oBaHue 3aMKHy-
THIX NOAHIOHOB) NO3BOACT HPOH3BECTH OUCHKY CTCIECHH H3MEHIHBO-
CTH THIAPOMETCOPONOTHIECKHX BNEMEHTOB 32 CYET MOBTOPEHHA OKea-
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HOTpadMYeCKHUX CTAHIMI, RHINONMHACMBIX B Ha9aNe ¥ B KOHLC MIHM Ha
NEPEcedcHHH pa3pe3oB. PEeKOMEHAYCTCa TAKOke VIS NONYMEHMA BO3-
MOXHBIX M3MEHECHHH 3HAYEHHH FHAPOMETEOPONIOTHIECKMX SNMEMEHTOB
33 MepUoj CheMK# B HECKOIBKMX TOYKaX NOBTOPHEIX CTRHIHWI IocTa-
BMTh ABTOHOMHRIE OYHKOBBIC CTAHI{HH C aBTOMATHYCCKMMH PETrHCTpa-
TOpaMH TMIPOMETE0PONOTRYECKHX TapaMETPOB Ha PAIMYHBIX TOpH-
30HTAaX.

Ipa BEImoOMEHHY oxeaHoTpadHIeCKOH CHEMKH HECKONBKHMH Cy-
IamMH BCe CyJa ReHal0T Ha3HAYEHHBIC MM Pa3pe3bl OMHOBpEMEHHO. Ec-
¥ CheMKa IIPOH3IBOAMTCA CYAaMi PazIH4HbLIX BEJOCMCTB, YCIOBUE Of-
HOBpPEMEHHOCTH He Bcerma cobmomaercs. B 3ToM crydae Kaxpoe cyn-
HO BEINIONHAET CAMOCTOATENLHO BHIJICACHHBIE €My pa3pe3bl, HO UpH
3TOM YCTaHABIHBAETCA OOLIME CPOK JUIA BRINOIHEHHA BCEH CHEMKH.

3a mepHon OKeaHOrPaQHYECKON CBEMKH B LEIAX KIYUCHHS M3-
MEHYHBOCTH THAPOJOTHWIECKHX 3NEMEHTOB BO BPEMEHH W B CBA3H
¢ 0DYCHOBIMBAIOMIMMKE HMX METCOPONOTHICCKMME M acCTPOHOMMYECKH-
MH (aKTopaMHd BBITOJHAIOTCA MHOrQYacOBLIE MNM MHOTOCYTOYHEIC
THIPOMETEOPOIOTHICCKIC HROMOAeHAA B XapaKTePHbIX ToYKax ¢ 11o-
MOILBI YCTAHOBKH aBTOHOMHEIX OyitkoBeix craHuH# (ABC) unu mpo-
H3BOACTBA MX C CYHHA, CTOALIECTO Ha AKOpe WM Jexaniero B apeitde.
BrimoneeHHe NMOZOGHBIX OKeaHOTPaHIECKHX CTAHIMH HCHONB3yeTCH
TalOKE TIPH MCCNEOBAHUAX BETPOBBIX W HHEDIHOHHEIX TCYEHHH, NIPH-
TMHBHBIX SBNEHUMHA, BHYTPEHHHX BOJH, PA3BUTHA W 3aTYX4HHA BEeTPOBBIX
BONH M JIPYTHX OKEaHOTPadUUCCKUX MapaMeTpoOB H, KPOME TOTO, Ul
pa3paboTKH METOHOB OKeaHOrpatuyecKHMX pacdeTOB H NPOTHO30B.
[Tponom«HTEALHOCTE HAOMIOAERMI HAa MHOTOCYTOYHRIX CTAHUHAX Of-
penensercsa uoxoaa u3 tpefoBaHun, uToOs! 32 Bpems paboT MOXKHO OBI-
10 HaORIOAATH JOCTATOYHOE pa3HOOOpa3He CHHONTHYECKHX MPOLECCOB
¥ CBA3AKHEIX C HHMH 3HAUYEHUH I'IPOMETEOPONIOIHMECKWX TAPAMETPOB.

IIpn BRIMONHEHMH MHOTOCYTOYHBIX CTAHIMH, €CHM CYHHO Haxo-
nuTcs B pafione mocranoBkd — ABC (B pamayce ne Gonee 1 mopckoi
MHIIR), ¢ CYAHA ODA3aTENBLHO NPOM3BOAHMTCA HAOMIONEHHA 32 BETPOM,
BEPTHKANLHRIM PacIpefie/ICHHEM TEMIEeParyphl, CONEHOCTH, THAPOXH-
MHYECKHX 3MIEMEHTOB, a TAlKe JPYTHMH THAPOMETEOPONOrHIECKHMH
napamerpami. B ciydae paborsl onHoro cynna ¢ Heckonbkiami ABC,
HabmoNeHHA okoNo Kaxkno# OyHKOBONH CTaHIMH BLINONHSKTICA NpH
fIOCTAHOBKE, CHATHM M IIPH Kaxioi nmposepke pabors ABC.
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AnuzoaHyeckHe HaGIIONENHA BLIIONHAIOTCA MO CHCHHAIBHBIM
1pOTpaMMaM, B OCHOBHOM, B LIC/IAX NOAYYEHHS JaHHbLIX O pacupeiele-
HHM KOMIUIEKCA THAPOMETEOPONOTHYEeCKHX 3JICMEHTOB MIIM KakKoro-
mab0 OfHOre KOMAOHEHTA PeXUMA MOPA B HCCIeAyeMoM pafioHe no
BO3MOXHOCTH 33 MUHMManbHbIM nepuon spemens. [lonobusie Habnio-
JCHHUS Yallie BCETO 3AKHOMAIOTCH B TPOM3BOIACTBE PA30OBLIX OKEAHO-
rpadM4CCKMX ChEMOK OJHMM MM HECKONAKHMH CyJaMH, a Takke
8 BBINQJIHCHHH Pa30BbIX MHOTOYacOBbIX WIH MHOIOCYTOYHBIX CTaHItHH
IUIA U3YHEHHHA BIHAHMA OTACIBHBIX IHIPOMETEOPOAOTHYECKHX Mapa-
METpOB Ha BOMHBIA pexuM uccaegyeMoro dacceiina. OObIYHO 3TH Ha-
ONoICHHE TPHYpPOYMBAIOTCS K MOMEHTaM PE3KUX M3MCHEHHMM NIorof-
HbIX YCNOBHH W/ COCTOSHHA MOpPS, a TaKKe IPH PeKOrHOCHUPOBOY-
HbIX 00CTIE0BAHUAX COBEPIICHHO HEM3YYSHHBIX HJIM MAAOH3YyYCHHBIX
paitoHOB OTKPHITOro MOpS uNu NpHOpexHOH 30HBL. Kpome Toro, 3mu-
300M4YecKHe HabMONCHHS TPOBOIATCA B OINCPATHRHBIX UEIHX AN
obecHeYCHUA aHHBIMU TUAPOMETCOPONOTHHCCKUX HabOmIoNcHUA Ha-
POIHOXO3ARCTBEHHRIX OpTaHK3aluH ¥ JUI1 COCTABJICHK OoXeaHorpadu-
4eCKHX PacyeToB, TIPOFHO30B U X MPOBEPKM.

HonyTuble ruapomMeTeopoorndecKkue Radasofennna NpoBOIAT-
CA PEryaapHo B rensx cbopa MaTepHanos A4 onepaTHBHON MHGOPMa-
UMH O COCTOSHMM NOTOAB H MOPSA B pafiOHaX IUIaBaHUA CYAHA WIH MEc-
T€ [POBCACHHA 3KCOEAMLMOHHBIX pador. Pesynprarel HabmioneHu#A
KOZMPYIOTCA M N0 Pajvo NICPEIaloTc] B COOTRETCTBYWOIUHE ONCPaTHR-
Hbic opranb Pocruapomera. Ionyraeie ruapOMETEOPOIOrHIECKHE Ha-
OMoIcHHA BBIMONHAIOTCA TOPTOBBIMHM H PBIOOIPOMBICIOBBIMH CYJaMH,
Kopab/IAMH H BCIOMOTATENBHLIMU CyJaMH BoeHHO-MOpckoro dnoTa H,
KOHCYRO XK€, BCEMHU HAYYHO-UCCAEA0BATENBCKUMH CY AAMH.

Crenuansubie okeanorpadguyeckne nabniojeHMs Ha NOIHTO-
HaX TIPOBOASTCS B LIENAX UCCHEAOBAHHMA NPOLECCOB H SABJICHHHA, NpOTE-
KalmHux B MuporoM okeade (B TOM uucie U B NpubpexHoN 30He MO-
pf), H3MEHYHBOCTH 3THX [IPOLECCOB BO BPEMEHH M npocrpaHctse, Co-
CTaB 2THX HabmoJcHUH, CPOKH BEIOJIHEHHA H UX NPONOIKHTENBHOCTD
3ABMCAT OT 3a7ay MCCIEOBARMA, 3 TporpaMMa HabNIoeHHH cocTaBId-
eTCd JUIA KaXIOH d3KcnepuuuM, petica. B paborax Ha nmomurose g Mope
BCErJA y4acTsyeT Heckoneko cynoB. Mccaenopanus ma nmommronax
0OBIYHO 3aKMOHAIOTCS B BBITOIHEHHH CETKH OKEAHOTPaQuueCKUX pas-
Pe30B, MHOrOCYTOUHBIX CTaHIMH B XapaxTePHEIX TOYKAX H MOCTaHOB-
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KaXx CepHHM aBTOHOMHEX OyiikoshiX crarimii. Kpome Toro, B paborax
Ha NONHI'OHAX B MNOCJEAHEE BPEMs CTATH MIKPOKO DPHMEHATHCH JHC-
TaHUHOHHBIC MCTOABI 30HAHPOBaRKA OKcaHa (aBHAIHA) H KOCMHYECKHE
MeToAbl HecaegoBaHua okeaHa (MC3 u mumoTupyeMble KOCMHYECKHE
anmnaparen).

1.3. Nporpamma pabor

IlporpaMMa M mman paboT cocTaBAfIOTCS O Hawdala MCCIEAoBa-
HuH, ofCyXAaI0TC ¥ YTBEPKOAIOTCA Ha YICHOM COBeTe BEIymel op-
ranysaumy. [lporpamMma mpoBeneHMs THAPOMETEOPONOTHUECKHX HUC-
CICHOBAHHA B PAMKAX KOMIUICKCHOTO YIIPaRJCHHS NMPpHOPEXHOH 30HOH
MODA MOIKHA BKIKOYATE B ¢¢Of OCHOBHBIC UENH M 3amauud pabot, ux
TIPOROIDKMTEABHOCTS, 8 TAIOKE ONMCAHNE paloHA HecneaoBaHkuH. B nel
nomxen O5ITh OTOOpaKEH MeEpeyeHs TeX NApaMETPOR PexHMa, H3yde-
HHE KOTOPEIX HEODXONMMO B JIRHHOM KOHKPETHOM cirydae; obocnosan
coctaB v ofweM paboT, METOAMKA UX IPOBEACHHA, TPEOOBAHMS K Kaye-
cTBY oskupaemoi undopmanny, GopMe! ux npencrasneHus. Takxe He-
obxoxumMo yuyecTh 0COGSHHROCTH NMPHPOAHLIX YCIOBHHA pakoHa Hccne-
MOBaHHIi, BpeMs MPOBEACHAS paboT, HAMCYAEMLIE ¥ IPOBOMMEIC BUJIbI
H METOJEI SKCIUTYaTALMH NCCICAyeMoro paioHa.

IIpoaomxuTeasHOCTS HAGMIOMEHEH K BHIOOD TEXHWYCCKHX CPEACTB
00OCHOBBIBAIOT HCX0JM H3 NMEKIUeHCH HHPOPMALMH O palioHe ucce-
nosanui. K nmporpamme npnanaraercs cxeMa pacHoNOXKEHHA BPEMEH-
Beix Geperoeix 'MC, I'MII u oxeanorpaduueckux CTaBLHiA, a NMpH
HeOOXOMMMOCTH M CXeMa PACHONOKECHMSA OKEaHOTrpPahMUECKHX paspe-
30B CO COMCKOM KOOPIHHAT CTaHuMi Ha Hux. KpoMe TOro, npuBoauTCA
ofocHOBaHHEe IUIaHMpyeMBIX pabot. Onpenenscrcs DOPANCK M JMC-
KpeTHOCTh Habmonenud. TIporpamma nomxHa MMETh IKOHOMMYECKHI
pasaes, B KOTOPOM JIa€TCs PACcYeT CTOMMOCTH BCEX 3aTpaT Ha NPOBEAE-
HHe pabor.

ITporpamma paboT, €¢ IOJHOTA, HAYYHO-TCXHMYCCKAH YPOBCHD,
NOCNEIOBAaTENbHOCTE U3IIOKEHUA W PEaNbHOCTE BBITIONHEHUA NOCTAB-
AEHHBIX 3a0a89 ONPEISNAIOT KawecTBO HMHGOPMAlMH, TONIYYaeMOkH
B Tponiecce paboT. BhICOKadg CTOMMOCTL HpOBEHEHHs pabor B Mope
Tpebyer neransHOro o0OCHOBaHMS HEOOXOMMMOCTH OKeaHOTpaduue-
cknx paboT M onpefencHHd ONTHMANLHOrO KOIHYECTBA CTaHHMI, FO-
CTOB, OKeaHOrpaHMUYeCcKHX pa3pe3oB M T.N. B HekoTopeIx cnyuasx o6n-
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eM uMeIoLeHCcs HH(OPMALHH O pallOHE HCCHCIOBAHHA He Tpebyer
00%3aTCABHOIO NPOBEACHMA IKCISANITMOHHBIX paboT, a uHorna Tpeby-
€TCS TIPOBECTH HAOMIOACHHS TONBKO JIMIIbL HAX HEKOTOPHIMH J7EMEH-
Tamu. M B TO Xe Bpems, MHOTAA B DCpcucHb TPeDyeMEIX IEMEHTOB
HaOMoZeHHil NPHXOANTCA BKIIOYAThH W TAKHC, KOTOpPHIE HC BXOZAT
B BBIILICNIEPCYHCIEHHBIH MepedeHb. Bce 2T0 3aBHCHT OT creuu(H-
YeCKUX YCAOBHIl pafioHa nposeaeHUs padoT.

[ipy 00OCHOBAHMM COCTaBa, METOAMKH M BPEMEHH IIPOBEIEHHMA
HCCHCIIOB&HHﬁ ocoboe BHMMaHHKE CIeayeT YACHATh TEM I[IapaMeTpaM
FHAPOMETCOPOJIONHYECKOTO PEXHME, KOTOPBIC ABINAKTCA ONPCACIAKD-
mMHMH O JaHHOTO paﬁona B nauumﬁ MOMCHT BpPCMEHH, M ¥YK333Th
KOH‘KIJCTHBIFI IIYTh HX TIOJYYCHHA.

B nporpaMME TakKKE OOJDKHBI OBLITh ¥YKaiaHbl HC TONBKO BHEL pa-
bor, HO KM oOocHoBaHbl TpeDOBAHMA K KOHEHYHOH MHQopmanun (Tou-
HOCTh, NPOHO/KHTENEHOCTE, HHCKPETHOCTHL H3MepeHuit). Kauectro
rEZPOMETEOPONOrHYEeCKOl HHMOPMALMH 3aBHCHT OT NHPOJO/DKHTEIh-
HOCTH HalAIAeHHH, TOITOMY B IIPOrpaMMe JOIDKHB! ObITh onpexaene-
Hbl MUHHMANBHO AONYCTHMbIE CPOKM HETPEPHIBHLIX HAOJIOLEHUWH M
onTUMAsIbHAA paibueka HaOMONEHMHE IO CPOKaM.

Ha ocHoBanuy nporpamMmMsl COCTARIETCA HaaH paboT, B KOTOPOM
NPUBOAMTCS YTOUHEHHBIH NOPANOK NMPOBEIEHM HCCACKOBAHHUH, ¢ pac-
HETOM 3aTpaT BpCMCHH Ha HHX. B zasucumocTy ot NpcABapHUTCIBHOTO
aHaJM3a [POBEASHHBIX HaOMIOAEHHH IUTAH HEKOTOpBIX BHOOB pabot
MOxeT ObITh YTOUHEH B ITponecce MccneaoBadui. 3aeck npH Heobxo-
JMMOCTH NPHBOAHTCA TAKXKE IUIaH B3aUMONEHCTBHS OpPraH#3aluH, Be-
OYUIHX THMAPOMETEOPOJIOrHIecKHe HaOMoAeHUs B palioHE HCCHCHOBa-
Huit. Koopaunauus paboT nozsonser noiydars Gonsuie MHPOPMaHH
M NOBBICUTH KX KAYeCTBO.

[epen wavanom Keeien0BaHHN HEOOXOMUMO NPEAYCMOTPETH TIOA-
TOTOBMTENLHLIE MEpPOTIPUATHA: ofecnevdeHde METPOIOTHYCCKOTO KOH-
TPOJIS U3MEPHTENLHOH annaparypri, NOBEPKY H TAPHPOBKY NpHOOPOE,
H3TOTOB/JCHHE BCIOMOFATEAbHBIX CPEACTB, PEeMOHT 0o0opynoBaHUS H
npubopos, obyueHue cnequanucToB u T.1. KayecTBo nposenesus 3Tux
MEPONPHATHH ONIPEACIIUT KAYECTBO NPOBENCHHA HCCIEAOBAaHHH.
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Fnaea 2 .
3TANbLI NCCNEQROBAHNN

2.1, C6op v anannz poHAOBbIX MATEPUANOB

(Cbop ponmoBeIX MaTepHalnos HeobxoauM ang Toro, 4Tobnl 0boc-
HOBaTh HEOOXOAHMMOCT: U CcOCTaB HabmojcHHH, MIAHHUPYEMBIX IIPH
nposeacH pabot B HCCIEAYEMOM padioHe, a TaKKe ¢ LENbIO MaKCcH-
MansHOrO MCTIONBEIOBAHMS UMEIORIMXCA MaTepHaIOB HabiroaeHuid BbI-
NOJIHEHHBIX HA CeTH PocruipoMera # NONYYEHHBIX APYTHMH OpraHH-
3apuaMH. B 310M ciy4ae HeoOxoauMo ocyinecTBuTs c6op, cHcTeMaTH-
33IMIO M aHANIU3 UMEIONIMXCA MAaTepHAoB OKEaHOTpadHUecKHX H Me-
TEOPONOTHMECKNX HAOMIOAEHHH ¢ YUETOM HaNWYHA U MECTOIOIOWKECHHS
CCTH IMJIPOMCTEOPOIOTHHNECKHX CTAHUMA ¥ [IOCTOB, COCTasa U obbeMa
[IPOBOAMMBIX Ha HMX HaOMIOASHKH U penpe3cHTATUBHOCTH 3THX MYHKTOB
UL KOKIOTO M3 HabMoJacMbIX HIH H3MEPACMBIX 3JICMEHTOB THAPOME-
TCOPOAOFHYECKOro pekrMa. Tarke HEOOXOIUMO H3YUMThb MAaTEpHalIb!
aspodorockemrn, TonorpahHHecKux CHEMOK M IPOMEPHEIX paboT.

Bce 3TO MO3BONHT ONPEAEAHTh CTEMEHb M3YYEHHOCTH THApOME-
TCOPOJIOTHUECKUX YCIOBHil palOHa HCCNEeAOBaHHH, a Takxe A0CTOBED-
HOCTh M DPENpe3eHTATHBHOCTh MMEIOIHXCH MAaTCPHAJIOB, 4 TAKXKE HX
npuroaHoCcTs Ang nenei KYI13,

Ipn cGope dbonnosbIx MaTepuanos cienyer 060bwaTk BClo Cynie-
CTBYIOLLYIO HHGOPMALIHIO O THAPOMETCOPOTIOTHYECKOM PEKHME, KOTO-
pas MOKET MMCTh OTHOLUIEHME K pallOHY HCCOCIOBaHMIH, HO B MH000M
CHyuae IPCANOYTEHHC HCOOXOOMMO OTAaBaTh OQHLHANBHLIM H3NaHM-
sM Pocruapomera. MOXHO BOCHOAL3OBATHCH Taloke MOCOOMAMH H
CIpPaBOYHHKAMH, OQUUMANBLHO YTBEPXIEHHBIMUM APYTHMH BELYIMMU
OPraHH3aLUAMM, B KOTOPBIX COJEPMATCA CBEACHUA 00 M3YYEHHOCTH
NPHPOAHOrO PexiMa OT/EkHHBIX PAaHOHOB OKEaHOB, MOPeH ¥ MOPCKHX
YCTBCB peK, O HAIMYME MOAOOHBIX MaTepuaios HaGMONeHHH, a TAKKE
o6 u3nanHbIX paboTax Mo pe3ynbTaraM UCCNCAOBaHHH B 00MACTH rH-
pomeTeoponorun. B rannHeduieM npu aHanuse M oOpaborke uudop-
Malu# Henecoobpa3Ho MCNONB30BATh MATEPHANbI, KOTOPHE Opilli He-
OJIHOKPATHO anpobMpoOBaHbl M NOKA3a/ll BLICOKYIO CTefleHk JOCTOBEp-
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HOCTH H HajCXKHOCTH. ITo 3@BEPILUCHHH JNaHHBIX pa60T MOXXHO YXC
OKOHYATENBHO ONPEICHHTE H3YICHHOCTS paﬁona HCCIeNOBAHHA K IpH-
IFOAHOCTE HMCHOIIHXCH q]OH)IOBBIX MaTepHanoB MJid KOHKPETHOIO HC-
MONR30BaAHHA.

2.2. UcTroMHUKK HpOopMaLun

B nppuanune, cGop (OHAOBBIX MAaTEpPHANOB MOXHO HaYHMHATh
B MECTHBIX TEPPHTOPHANbHLIX PAHOHHBIX AAMHHHCTPANHAX, @ TAKXKE
B M3bICKATEILCKUX M MPOCKTHO-H3BICKATCIBCKHX OpraHu3alpax H, Ko-
HEYHO e, B opranax ['ocyJapcTBeHHOTO QOHIA THAPOMETCOPONIOTHYC-
CKuX MarepuanoB Pocrugpomera. YuuThIBas, YT0 HCCIEIOBAHUA
B pMOpEKHOH 30HE MOped BKIIOYMAET M M3YHEHUE TIPUPONHOMN Cpesl,
cOop MaTepHanoB TAXKe CNEAYeT OCYUIECTBITL BO Beepoccuiickom n
TEPPHUTOPHALHBIX TEONOFHYecKUX GOoHAax.

Haubonee nonuele CBENeHUs O IUIPOMETEOPONOTMYECKOM PEXKHU-
Me HMEKTCH B opraumszaimax Pocrugpomera. [mapomereoponoruve-
ckue QOHROBLIE MATEPHAITEI MOXHO YCJOBHO PasfielMTh HA HABUIAUK-
OHHbIE H crpaBouHsie. IepBbie M3 HUX A310T BO3MOXHOCTE YY€Ta I'HJI-
pOMGWOpOﬂOFH‘ICCKOf‘I 00CTaAHOBKH Ha KOHerTHLIﬁ JEHb H aC. K Hum
OTHOCATCS TBGIIH]J,I:I HpHHHBOB, COOTRCTCTBYHIIIHE ATiACKI. B crlpa-
BOYHBIX MaTepHanax orpaxkeHb! 0DOOIHNEHHBIC MHOTOJICTHHE JIaHHBIE
TUAPOMETEOPONOTHICCKOTO PEXKUMA.

Ilo cBoeMy coACpXKaHHIO CIpPaBOYHBIC MOCOOHA REAATCS HA ABE
TPYNIs! KOMIUICKCHBIE M NOYIeMeHTHLIE. IlepBrie comepiar xapakre-
PUCTMKH HCCKOJILKHX T'HAPOMETEOPOIOrHYECKUX ICMCHTOB H ITO3BO-
JAKT YCTAHOBHTH MX B3aHMOCBA3L. K HHM OTHOCATCA FHAPOMETEOPO-
JIOTHYECKHUC CIPABOYHHKH, SKOMECAYHMKM, aTIIachl THAPOMETAZHHbLIX,
KOMIUIEKCHbIE OkeaHorpadiueckue arnack! M T.0. [oanementHeie xe
nocofus Colepxar ONUCAHHA PACITPEICHCHNUS 110 AKBATOPHAM OTHENL-
HEIX DJIEMEHTOB PEKUMA: aTNACH] NBA0B, BOJHEHH, TEYCHMI U JIp.

B ruApoMETEOPONOTHYECKHX CIIPABOYHMKAX APHBEICHS! XapakKTe-
PHCTHKH DEKHMa BETpa, BOJHEHMA, TEYCHUH, YCIOBHH BMIAMMOCTH,
BEpoATHOCTH 00NeeHeHN M ApYTHE AN KAXAOTO Mecana roaa. ATna-
CBl THAPOMETEOPONIOTHYCCKUX JAHHBIX ABIAIOTCS KapTorpadHuecKum
Pa3BHTHEM B YCOBEPIICHCTBOBAHHCM THAPOMCTCOPONOIHUECKHX COpa-
BOYHHMKOB. TEKCT UX COAECPNHT YKA3aHHS IO NPAKTHYECKOMY HCIIOIb-
30BanHIO NPHBEACHHLEX CBC,I[CHHI‘:I‘ B xomnnekcHBIX THAPOMCTEOPOIO-
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THYECKMX aTiacax I[OMCUICHSL]! IOMECAYHBIC KAPThi TEMIEPATYPhl BO3-
Jyxa, abCcomoINioi W OTHOCMTENBHOH BJIAXHOCTH, OOMAaYHOCTH, Ha-
MPaBICHYA BelTpa mo rpajalldsiM CKOPOCTH, MOBTOPSEMOCTH OCAJKOB,
TyManoB M T.J. Ha oxeasorpagpmudcckux kaprax NpUBEAEHBI pacnpenc-
JACHHS TeMICpaTypbl BOABL M BOIHeHHA. [IpuBeacHs! TaORHIB CpeaHUX
3HAYCHUH OKeaHOTpapUUECKUX TaApaMeTpOB.

Kaptel pacnpeneneHua TdAPOMETEOPONOIHYECKHX [MAPAMETPOR
COCTABIBIIOTCS 110 MECAIAM JUIA KaXI0ro DacceiiHa OTIENEHO H COCTOAT
M3 OCHOBHOH KapThl, Ha KOTOPOM NpPHBEIECHB! THEPOMETEOPONOTHYE-
CKHE JNIEMCHTBI, OKa3bIBAIOIIUE CYLIECTBCHHOE BIMSHME HAa BO3IMOX-
HOCTh ¥ Ge3omacHOCTh MpoBedeHMA okeaHorpaduucckux pabor (cko-
pOCTh M HaNpParNEHHE BETpa, TEYSHUA, JIe/, TYMaH, BOHEHHE), U KapT-
BPe30K, HA KOTOPHIX ARIOTCA CBEACHMA O PACNPEACIICEHUH APYFUX 3Jie-
MCHTOB (TEMICPaTypsl BOJABI M BO3AYXa, CONEHOCTH, 0ONavyHOCTH, at-
mocdicpHoOTO narnenus U Ap.). Bee xapakTepHCTUKH NMPUBOXATCS B OC-
PCIHEHHBIX MHOI'OJIETHMX 3HAYCHHAX M OTMEYAFOTCH MX DKCTPEMYMBL.
Kapte: nopratuensl, ynobHet B 0OpalllcHHH H SBIAKTCA OJHMM M3
HauboJiec ynorpebnsaecMeIx nocobuii o pexxuMy MOpEH H OKCaHOB.

ATnachl AIBAOB COIEPKAT CBEACHHUA O CPOKAX CTAHOBJICHUA JICHA-
HOTO IOKPOBA, €70 XapaKTepe U CIVIOYEHHOCTH M HCIOML3YETCH MpH
BAAHHPOBAHUH padOT B 3aMep3alolHX MOpPAX. ATIackl BOTHEHHA M
BCTPA, COACPKAILME XapaKTEPHCTHKH BOJH, COCTOAT M3 JIBYX YacCTEH.
B ncpeo#i npuBOAATCS KapThl BOMHCHUA M BETPA IPU Pa3IHYHbIX THIIO-
BBIX YCIOBUAX NMOFOObI, BO BTOPOM JaHbl BEPOATHOCTHEIC PCXHMHBIC
XapaKTCPUCTHKH 3JICMCHTOB BOJIH OTKpBITOro Mopsi. B atmacax obne-
JCHEHHS CYJOB MPHBOATCA pailoHbl PA3THYHOH HHTEHCHBHOCTH 3TOTO
ABIEHHS B XONOLHOE BPEMA rofa.

MaTtcpyansl aspooTocheMOK co0paHb! B OCHORHOM B MCCTHBIX
opranax I'ocyIapcTRCHHOI'O YNPABNEHUA Teoae3nH U kaprorpadum. o
Bayana 90-x rr. XX B pe3ynbTaThl HEMOCPEACTBEHHEIX HabMOeHHA 3a
KOHKPETHBIC MECALB! M Tob mybiukoBankcs B Boarnom kagactpe Poc-
cuiickoll Pegepanuun M MOPCKHX THADOMETEOPOIOTHMYSCKHX EXEroa-
HHKax M exeMmeciayHukax. [uapomereoponorudcckoe obecneueHne
MarepvanamMu 0 pexMMe MOpeH M OKEaHOB OCYIECTBAAETCS TaKKe
BHUUI'MH — MII (r. O6HHHCK), KOTOpBIT cODHPAET, CHCTeMATH2H-
pyet, obpabarrmiBaeT M XpaHUT BCe BHABI OK€aHOIpadH4ECKHX Habmio-
JeHHH, mpoBoAUMEIX B MUpOBOM OKeaHe BCEMH BEAOMCTBaMH.
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2.3. O6o6wenue U aHanu3 GoHZOBLIX MATEPHUA/IOB

HeobxoAnMBIE pexKUMHEIE JaHHEIE MOXKHO MOTYHHTH B PE3YNbTATE
cucTeMaTn3anuy, 0000IICHHA ¥ BCECTOPOHHETO H3YUECHHA MAaTEPHANIOB
THApOMeTeopoormacckux Habmonenuii. fpyu stom ocoboe BHAMaHHE
A0IKHO ©OBlTh OOpalieHO Ha BBHIABICHHME HKCTPEMAJBLHBIX 3HAYEHMI
THAPOMETEOPONIOTHYECKAX NapaMeTpoB. PaizHopomHylo uHpopMaipio
CACAYET HE TONLKO OGOOLMTE, HO ¥ O BOIMOXKHOCTH YHEDUIMPOBATE:

— XapaKTEPHCTHKH YPOBHA JO/KHEI ObITh MPHUBENSHB! K CIHHOMH,
COBPEMEBHOM CHCTEME OTCUETOB YDOBHS;

— NpH pacueTe MOBTOPAEMOCTH M obecrniedeHHOCTH HeoOXomuMo
OPHACPKUBATLCS IPHHATLIX IPARANHKE >AEMEHTOR PEXKUMA,

~ GIHHHIIbI H3MEPEHHUA JOJUKHEI COOTBETCTBOBAThL NEHCTBYIOMIMM
HOpMaM,

Ot TpeOoBaHHA YNPOLIAIOT HCIONB30BaHHE HHGOPMAIHHN O pe-
AKHUME H TO3BOIMIOT CPABHMBATh MATEPHANHI, BIATHIC M3 DPa3ANIHbIX
HUCTOSHHKOB.

PesyneraThl TIIATENSHOTO c¢fopa H IITyGoKOre aHanusa GpoHIOBLIX
MaTepHanos 0QOPMIAIOTCA B BHIE OTUETOB, BKAIOUAIOLIMX B ce0x:

— 0630p Hcnonb3oBaHHOH HHbOPMaLHHY,

— OCHOBHbIC XapaKTEPHCTHKH THAPOMETEOPONIOTHYECKOTC PEeKHMA
HCCIIEyeMOro paioHa;

— BBIBOJB! H PEKOMEHTALHH,

(O630p No/DKeH BKTIOYATs B cebA mepeyucHs nocoOmH, CIpaBOYHHKOB,
Tabnun ¥ APYTHX KCIIO/Ib3OBAHHBIX HCTOMHMKOB. Comeprkaniaics B HHX
HHpopMaLHd, JOIDKHA 110 BOIMOXHOCTH HauOonee noMHO OCBEIETh 0CO-
OenHOCTH pexuMa AaHHOro paiiosa. Kpome toro, 3mech naerca oneHxa
CTENEHH JOCTOBCPHOCTH M3YUGHHBIX MAaTepHAOB M BO3MOMXKHOCTH MX MC-
TI0JIL30BAHMS, A TAIOKE HA OCHOBAHHUHM [OXYMEHHBIX PE3YALTATOB ONMpee-
nseTca HeoOX0MMMOCTE H 00BEM NPOBENICHHA JONOAHUTEILHBIX THAPOME-
TEOPOJIOTHYECKHX ¥ APYTHX BHIOB HAONMoneHMil B HecrieMyeMoM paioHe,

Cocrasnesssli OTUET JOMKEH CIIY)KMTh OTIIPABHBIM MATEPHAIOM
npy JanbHeAmMX necnenoBaHuAx. MHorna, nmpu coOOTBETCTBYIOIIEM
060CHOBAHAH, MOXHO OIPaHHIATLCA 0030poM M obobleHHEM BMEo-
IMXCA MaTepHalioB, a IpE HeOOXOMUMOCTH, NMPOBEJCHHUEM PEKOrHOC-
HApoBOYHOIo o6CNenoBaHKS B NaHHOM paHoHe. OOsI9HO 5TO OTHOCHT-
s K XOPOIIO H3YYCHHBIM paiioHaM ¢ JOCTATOYHO rycToii cetsio TMC u
I'MII, pacnonararolux MHOTCJIETHUMH PAJAMHE HaOMIOZeHHIH.
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2.4. O6ocHoBaHMe Heo6XOANMOCTY HCCIEA0BANWA

Henonesopanne GHOHAOBBIX MATEPHANOB B LETAX KOMILIEKCHOTO
ynpasliesus nprOpexnol 30HOK MOPA 1aeT BOZMOXHOCTD CYIIECTBEH-
HO COKpaTHTh 00BbeMbl MOCHEAYIOMAX TANOB HCCIeAOBAHHH, UTO NO-
3BOJISET COKPATHTE CTOMMOCTE M CpOokH pabor. [Ipd Hamu4HMH MHOrO-
JETHUX PANOB T'MAPOMETEOpPOIOrHueckaXx Habmiomenw#i MOXRO HeEro-
CPEICTBEHHO NOMYYHTE HEKOTOPLIE K3 NPEXYCMATPHBAEMBIX JIPOrpaM-
MOH BaXKHRIX XapaKTCPHCTHK. Takafd MH(GOPMaLHd MO3RONAET KpoCIe-
OUTH XPOHONOTHIO paclpefeNenyd 3THX XapaKTEPKCTHK H Npd Heob-
XOAMMOCTY JaTk NpEeIBapHTENbREI MPOTHO3.

Komnnexcrnoe yrpaenesue npubpesxHol 30H0H MOPA HEBOIMOKHO
0e3 3HaHMA peXxUMa MPHPOIHONH CpeAkl KaXJOTO MCCIEAYEeMOro pai-
OHa, a TAloKe NOTOAHBIX YcHOBYH. UToOB NPaBUIILHO YYHTLIBATD BIIMA-
HHe QH3HKO-reorpatHiecKuX YCIOBHi Ha oGecriedeHHe BOIMOXHOCTH
adpexTHBHOrO B He30MmacHoro npopeneHns pabor 8 npubpekRHON 30He
Mopd, TpeOyloTca CBeASHYA N0 BIHPOKOMY KpYTY MapaMeTpoB FHApPO-
METEOPONIOTHYECKOro PeXuMa JaHHoro padiona, K ocHoBHEIM M3 HuX
MOXXHO OTHECTH CIEHYIOLINE.

Konebanua yposnst mopa. 3Ra4UTENHHBIE NOABEME] M CITAZL] YPOB-
HA B MOPAX C APKO BBHIPAXCHHBIMH CTOHHO-HATOHHBIMH KoJleOaHMAMM
HAHOCAT HeMankif yimepd xo3alHCTBCHRONA nearenbHOCTH yenoreka. Ha
MEJIKOBOJIBE BBICOTa HATOHHOM BOJHBI B COUETAHUHU C BETPOM M (Unh)
NPUIMBOM MOXET HNPHBECTH K KaTacTPOOWYCSCKMM IOCHENACTBHAM.
Mopcxiie BaBOTHEHHA 3a4acTylo OBPEXAAIOT WiH Pa3pyIIaloT NOPTH
H npHGpeXHbIE COOPYXKEHH, 3aTOMIAIOT HU3MEHHbIE Y4acTKH Oepera.
Cnanpl ypoBHS, YMeHbINaA TIIYOWHE B NOPTax H MOPCKUX KaHAIaX,
NPENsTCTBYIOT CYHOXOACTBY. OT KOPPEKTHOTO BRIOOpPA BBICOTHHIX,
NPOEKTHRIX OTMETOK 3aBHCHT OG€30TmacHOCTH IMAPOTEXHHUECKHX CO-
OpYyXeHHH, 00BeM H CTOMMOCTB CTPOMTENLCTBA. Tak, Hanpumep, 1o
NaHHLIM HaOMoeHwi 32 ypOBHEM ONPEACNAIOT OTMETKH IHA A APO-
KNaKH TpyOonponoos.

Ilosepxiocmuoe onnenue. I1IpA POSKTHPOBAHUH W CTPONTENLCT-
BE MPUOPEXHBIX H TMAPOTEXHHYSCKUX COOPYXKEHHWH, a TaxkKe I1Iar-
¢dopm Juia noOwIIM HEQTH M Ta3a JHAHUE IIAPAMETPOB JIIEMEHTOB M10-
BEPXHOCTHOI'O BOMHCHHS NPHOOPETAIOT NEPBOCTCNECHHOS 3HAYCHHME.
Tax, sanpumep, no nannsiM B.X. Tryxosckoro, n3 obmero aucna 25
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asapuit 3a 1948 — 1973 IT. KpyHBBIX CYRUHOHAPHBIX MIaTdopM B Mek-
CHKaHCKOM 3a/UBE NPHIHHOH 22 M3 HHX OBLTH BONHOBBLIE NEPErpy3KH,
KaK IIpaBH0, BCHEACTBUE 3aHMIKCHHEIX PACYETHHIX BRICOT BOJIH. 3ie-
MEHTBI BOJHCHMA, BETPOBOJIHOBLIE YCJIOBHA CYIECTBEHHBIM 00pa3om
ONPEACNAIOT YCTANOCTHBIE HANPAXCHHA B 3NEMEHTAX KOHCTPYKLMH
PaIMUHBIX MOPCKHX COOPYXCHUIA. BonHcHHe CymecTBEHHEIM 00pa3oM
BJIUAET Ha MHTCHCHBHOCTH OCPEroBLIX NpolieccoB. JlaHHBIC O NoBepx-
HOCTHOM BOJIHCHUH BCETA BIIIOYAIOT B ONCPATHBHBIC CBOJKM MIOTOJEL.

Teuenus. 3HAUUTENLHBIC CKOPOCTH TEYCHUH YUHTHLIBAIOTCH TIPH
pacycTe Harpy3oK Ha PasIHYHBIC cCoOpyxXeHHs B Mope (ocobeHHo, oT
Rpeiidyiomero npaa) ¥ Ha CyAa (OT HaBaaa JbAOB), IPH ONPEHCICHHN
CKOPOCTH M HaIlpaBJIeHHA NEPCHOCA 3arpsa3HAIOLIMX BEIUECTB, NpH IIpo-
KJ1agke TpybOnpoBOJAOR, HpH IUIAHMPOBAHHMM M IIPOBEACHMH TpaHC-
OPTHEIX onepativil. TeuyeHHa Ooxa3biBAIOT BIHAHUE Ha pa3sMbiB IPYHTa
1 IIEPEHOC HAHOCOB.

Hed. OrpoMHOE 3Ha4E€HHE NMPH SKCIUTyaTAIUH ITPHOpekHOH 30HBI
Mops, 0cODCHHO Ha MOpAX C YCTOHIUBLIM NEIOBHM NOKPOBOM, UIPaET
nen. TNnaBHbIM YC/IOBHEM DPH pacuyeTax MODPCKHMX COODYXXCHHH Ha
TIPOYHOCTE ABNAETCH obecnieueHne ux negocyoiikocTh. JIns rapantu-
POBaHMs HaRCHHOCTH TPYOONPOBOAOR TpebyroTCca JIaHHBIC O B3AMMO-
ACHCTBUM TOPOCHCTHIX NEXOBBIX 00paz0BAHHH ¢ MOPCKHM JHOM, pac-
NPOCTPaHEHHE M PACTIONMKEHHE CTAMYX..

CBeaCHHA O memnepamype u XUMHYECKOM cocmase MOPCKHX BOJ
HeoOXO0INMB! B OCHOBHOM JUIS OLCHKH KOPPO3MH METAINOB M NoBeie-
HUS QPYrdx CTPOMTENSHBEIX MaTEepPHAJIOB NOA BIMSHHEM arpecCHBHBIX
KOMITOHEHTOB CONEHEBIX BOJ.

Bemep. [lcpBonpuyuHOH NMOBEPXHOCTHOTO BONHCHUA, ApeH(OBLIX
TeYeHMH, apeida AbAa, CrOHHO-HArOHHBIX KOAeOAHWH YPOBHA ABIACT-
cq Berep. B oroMm ero ocobesHocTH H 3HaqeHue. lllropmoBsie BeTph!
CO3BaI0T 3HAYHTENbHBIC HArpy3KM Ha HAOBOXHLIC YACTH COOPYMKEHMIH
B MOpE M CHIOCOOHE! BhI3RaTH HARAG! JILIOB BAa COOPDYXEHHMH, CYAa U
Bepera. Berpst co ckopoctero 30 — 35 M/c u Gonee OTHOCATCS K YHCITY
0c0b0 ONacHbIX ABCHHH.

Temnepamypa 8030yxa OKa3blBaeT BIMAHUE HA PEXHM 3KCHITyaTa-
unu obopynosanus, paboty MwIeH, HIAHHPOBAHUE NPOR3BOACTBECHHOH
HEeATEILHOCTH, CNOcOOCTBYET KOppo3uH MaTepHanos. OT BIAXHOCTH
BO3AYyXa 3aBHCHT o0paloBaHue TYMaHOB, o0JIaYHOCTH, 0CaaKOB, BO3-
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HUKHOBEHHE ODNCACHEHH —~ BCE ITH ABJCHHA B 3HAYHTECIBHOH CTENIEHH
3ATPYAHSOT NPOH3BOACTBO paboT.

Ammoceprbie Aenenun, K KOTOPHIM KpOME€ OCAIKOB H TYMAHOB
OTHOCHTCH METENH, NblAbHEBIE OYpH, MIKBaAk!, CMEPYH, I'PO3BI, MOTYT HE
TOJNBLKO 3aTPYMHHTH NMPOU3BOACTEO pabor B NpHOPEXHON 30HE, HO M
BBI3BATh B HEKOTOPHIX CITy4asx aBapHH. ATMochepHbIC ABREHHS 4acTo
OrPaHHYUBAIOT BHAMMOCTD, OCIIOWHSSA NEPEBO3KH MOACH U FPY308 MO-
peM M HO BO3IYXY.

Obnedenenue TPEACTABISET ONACHOCTE AN BCEX [UIaBAIOHIKMX
o6nekToB. ObpacTaHie BRICOKOPACTIONOXEHHOH KOHCTPYKIHH 00beKTa
YIPOXKAET MOTEPEH €ro OCTONUMBOCTH M ONPOKUABIRAHUEM. Y BenHye-
HME rabapurOoB 3EMEHTOB KOHCTPYKIHH, HaHPHMED, CTALMOHAPHBIX
mnardopm Baeder za cofoi BO3PAaCTAHHE BETPOBMIX M BOJIHOBBIX Ha-
rPY30K.

[ToMMMO rHAPOMETEOPONOrHYecKod HHQOPMALMH 1% KOMILIEKC-
HOro yOpaBJIcHH# NpUOpeXKHOH 30HOH Mops TpebyroTcs Talke ceene-
HHMA O XapakTepe, peXHMe H pasMepax W3MEHEHHH penbeda aua U Oe-
peroB, HPOMCXOAAINMX B HCcNenyeMoM paifone. JueHKa BOIMOXHOFO
BAHAHMA [LIAHHPYEMBIX MODCKHX M NPUOPEKHRIX COOPYXEHHH pa3-
NUYHOIO THIIA HA JIMTOAMHAMHMYECKHC MPONECCH [TO3BOINT MOIYYHTE
NaHHEIE o RedopManmy AHa U 6eperos (ecny OHM NPHHHMAIOT 3HAYH-
TEJIBHBIE PA3MEPhHI) B LEASX PajpabOTKH MEPONIPHATHH I8 MX JIHKBH-
JAALIHH HIH ocnabnenns.

Bee 310 onmpesenceHHO HOKa3bIBACT, YTO PEXKHMHBIE JaHHBIE H
oniepaTHBHax HMH(pOpMaluA ASHCTBHTENLHO Kpadde Heofxommma i
uenei KYII3 Ha Beex cramuax ee peanusanmu. Ilpasaa, ripy aTOM HHO-
T7ia CYpOBBIE NMOTOZHKIC YCNOBRHA OUPEACHAIOT CaMy BO3IMOMXHOCThH pe-
IICHMA KOMILIEKCA KOMIUTEKCHOTO YIPABJIeHNA IPHOPEXKHOi 30501 MOp.

MupoBas HpakTHKa CBHACTCILCTRBYET © TOM, uTo npH KVYII3, ans
YAOBJIECTBOPERNA HYXJ 3aUHTCPECOBAHHBIX OPraHM3alui, CO3NaeTcCs
JOMONIHKTERLHAN WM ADKE CUCIHANM3MPOBAHHAA CeTh HabmioIeHMH
HA cy/aX, MOPCKHX muardopMax, 3¢Takanax, nuasydnx OypoBeix ycTa-
HOBKAX, B M3RICKATENLCKHUX MAPTUAX.

OTKpLITHE HOBRIX CTAHIMHA ¥ HAOMIOACHHA HA HHX POH3BOASTCH
C HENBIO:

~ MOMYYEHHA NPEABAPHTCALHBIX MM OPDHEHTHPOBOYHKIX HAHHBIX
O BETPOBBLIX W BOJNIHOBBLIX YCIOBHAX, KOREOaHHSIX YPORHA MODPA, TEMIle-
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parype BOOB! M BO3AYXa, OCAAKAX M T.I. B CIydaec OICYTCTBHS CTaH-
AapTHLIX HAOMOaeHUH; .

—~ obecrniedeHuA onepaTuBHON HH(OpMaLHedl Ha BceX CTajMAX
IKCIUIYATAHH UCCEAyeMOH aKBaTOPHH;

— 0BeCneHeHNs ONEPATHBHOIO KOHTPONA GE30MACHOCTH BCEX CO-
OpY)Xcenuii, HAXOIALMXCA HA JaHHOH TEPPHMTOPHH, MPH IKCTPEMAIIh-
HBIX THAPOMETEOPONIOTHYECKHX YCIOBHAX B MEPHOR KX KCILTyaTAlMK;

~ ONOBCHICHUA 33HHTEPECOBAHHEBIX OpraHM3ainud o onacHmx H
0c0o00 OMAacHBIX IHAPOMETEOPONIOTHYECKHK IIPOLECCAX W HBJICHHAX
B JaHHOM PaHOHe;

— nepejayM NAaHHBIX B MPOTHOCTHYECKME oprausl PocruapoMera
1% COCTABJIEHHA METEOPOJIOTHHECKHMX H MOPCKMX THAPOIOrHYESCKHX
MPOTHO30B M HpeAYNpeXACHHA 0 BO3MOXHBIX HEONAaronpuATHLIX THA-
POMETEOPONOTHYECKHX YCIOBHAX;

—~ HAaKOMJEHHA H 0000IeHHA MaTepHanoR OIS U3YYSHHMA peKHUMa
paloHa UCCNeAOBaHui U YUeTa ero MECTHBIX 0coBeHHOCTEH;

— TPOBEPKM H KOPPEKTHPOBKH METOMIOB PAcyeTa BETPa, BOJIH, TE-
qeHU, KonebaHHi ypoBHA MOpA U Japeiida nbAa, TaKk Kak BCE ITH Xa-
PAKTEPUCTHKH B 3HaAUHTEALHON CTENEHH 3aBHCAT OT $H3HKO-reorpadu-
yecKHX 0cODEHHOCTEH UCCHEeayEMOro paioHna.

2.5. OTvyerHble MaTepuanbl

Or1yeTHbie MATEPHATb IO BPOBEACHHABIM MCCIEOBAHMAM SOIDKHBI
0033aTENLHO COEPHKATE CAEAYIOILNE CBEACHHS:

— LENH ¥ 3afa4i HCCIEHOBaAHMIE,

— vedOopMaUMIO O CTENEHH M3YUEHHOCTH PacCMaTpPHBAaEMOM aKBa-
TOPHH;

— HH(OpMAIIMIO 0 cocTaBe, 0ObEME M METOJAX BLINONHEHHBIX MC-
cnenoBaHui ¢ 00OCHOBaHMEM JONMYILEHHLIX OTCTYNACHUH OT 3ajad
HCCAESNOBAHKUIL M MpOrpaMMEl paboT;

— pEe3yJAbTATH BLINOAHCHHLIX HAOMIOZEHHH W MCCAEAOBAHMH M HX
AHAITH3,;

— METOAMKY U PEe3YNBTAThl PACYETA XApAKTEPHCTHK TUIAPOMETEO-
PONOTHYECKOTO PEXUMA PEAKOH MOBTOPAEMOCTH;

~ pacyeTHble NapaMeTPbl OCHOBHBIX 3JICMEHTOB I'MIPOMETEOPOIO-
TRYECKOTO PEXUMA C OIECHKOH COOTBETCTBUA HX HOPMATHBHEIM TpebGo-
BaHHAM,
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— OIICHKY THAPOMETEOPOIOIHIECKHX YCI0BHN HCCheyeMoi akga-
TOPHM U PEXOMEHNAIMH IO HX YYETY,

— BBIBOJIBL.

IMpencrapicHELIR 0TYET NODKCH HAYHHATBLCA ONHCAHMEM LICHCH H
337124 MCCIIefIOBaHUH C OTIMCAHHCM ONTHMAJBHEIX NMYTEH peanu3aluu
nporpaMmbl pabor. TIpHBOZHTCA XapaKTEPHUCTHKAZ HMCIIOTb30BAHHON
ANMOAPATYPHl, TEXHUYECKOE COCTOSHHE H I(PEKTHBHOCTh IKCILIYATA-
uun npadopop M obopysosaHma. KpoMe TOro, OTYET ACIDKEH COAEp-
XaTh IOPHIMYCCKYIO H [IPaBOBYIO OCHOBY BBINOJHCHHBIX paboT ¢ Ha-
UMEHOBAHUCM ¥ ONMUCAHUEM MECTOHAXMKACHHA 00BEKTa MCCIENOBAHMMA
C YKa3aHHEM AJMUHHCTPATHBHOMN NPHHAANEKHOCTH paiiona paboT.

B otuere, B pa3nene creicHMA 00 H3YHEHHOCTH PaloHa, JOIDKHBI
OBITE NPHBECHD] ClICAYIOIIME KaHHBIE:

—~ Kpatkas (PU3MKO-reorpaduueckas XapaKrepHCTHKa palioHa H
MECTHBIX NPHPOAHBIX yenosuid (ocobeHHoCTH penveda, KTHMMaTa, THa-
POMETEOPOTIOTHYECKOTO PEXUMA, HEONArONPHATHLIX NPUPOAHBIX MPO-
LECCOB M SBICHHH), BIMAIOUINX Ha OPTaHM3aIHI0 H NPOBEICHHAE paboT;

— cBeacHUA 00 M3YHCHHOCTH paiioHa HUCCENOBAHMH, pesysbTaThi
aHali3a MMEIONIMXCA MAaTepHaloB M PeKOMEHIAlMM 10 MX UCIONb30-
BaHHIO;

— 0DOCHOBAaHHE KATErOpUi CHOMHOCTH NPHPOXHBIX YCIOBUH, CO-
craga, 06beMa, METOA0B H OCAEROBATEILHOCTH MPOBEACHHA HCCIIEHO-
BAHHIA;

— TpeOyeMBIe MEpBI IO OXpaHe OKPYXKAIOWEH cpeanl NpH MpouU3-
BOACTEE paboT.

Hudopmauns 06 00bcMe U COCTABE BHITOIHEHHBIX OKcaHOrpadu-
YyecKHX paboT B OTYETE NPUBOAMTCA B BHE TabJIHI ¢ yCloBHeM 06:3a-
TENBHOTO CpasHEHKA ¢ 06HEMOM ¥ COCTaBOM PaboT, IPeJyCMOTPEHHBIX
nporpammoi. JaHueie oxeanorpaduuecKHX 1 METEOPOIOTHUECKUX Ha-
Gi0Ied i, MpeAcTaBiIeHHBIX B BHAE Tabun, rpauxoB W KapT, mpH-
BOJATCS B BAIAC, YACOHOM JUlA BCECTOPOHHEIO NPAKTHYECKOrO aHAIM3a,
C HENpPEMEHHBLIM BKIIOYECHUEM OLCHOK OIUMOOK ONpeIenenms napamMer-
POB, NEPCHHEM HCIONIL30BAHHBIX TEXHHYECKHX CPEACTB H3MEPEHH K
METOj10B 06paboTKy MOMYHYEHHBIX PE3YNLTATOB. AHAIH3 pE3y/IbTAaTOB
paboT MPUBOAMTCA € LENBIO OLEHKHY HX NOCTOBEPHOCTH U perpe3eHTa-
TUBHOCTH.
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Pacuernrie napameTpsl BaXXHEHIIMX 3IEMEHTOB FHAPOMETEOPOIO-
THYECKOT0 PEXHMa NPEICTARNSIOTCH Takxe B Buue Tabnuu u rpadwm-
KOB. Ilpn anannse rMApOMETEOPONIOTHYECKHX YCIOBHI HCCIEXYCMOTO
paﬁona, NpeXAC BCETO, HCOGXOIIHMO OﬁpaTHTb BHHMAHHE HA TC CIle-
HHPHICCKHAE TYIPOMETCOPOIOIMYSCKHE HapaMeTPhl ero, KOTOphie Mo-
YT OKa3aTh BIHAHHC HaZ OpPraHnuiailfiio H 6e30NMacHOCTE JKCya-
TAUHOHHEBIX, B TOM 9UCIE ¥ CTPOHTENBHEIX, pabor B npHOpexHOH 30He
MOpi. Ocobenno CNEAYET AKUCHTHPOBATH BHHMAHWE Ha CHTYANUAX,
HPM KOTOPLIX BO3IMOXHO BO3HHKHOBEHHE JKCTPEMANELHBIX 3HaYeHMH
Pa3TMYHBIX NApaMeTPOB THAPOMCTEOPOIOTHYECKOrO peXxuMa (BeTep,
BOJIHEHHE, TCYCHHS, YPOBCHb, JIEN U T.IL.).
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Fnasa 3
METPONOINMNYECKOE OBECI'IE‘IEHHE_'
OKEAHOIPAONYECKUX NIMEPEHNU

JIOCTOBCPHOCTE IOMYYEHHBIX [PH NPOBEJICHHH OKcaHorpaduye-
CKHX paboT pe3ynsTaToR HabntoJeHMH, HCIIONB3YCMEIX HPH ONCPATHB-
HOM ODCTY)KHBaHHH, BepAUKanuy H KOPPEKTHPOBKE METOJIOB pacyera
A HAXO/UIIIKX OTpaXKcHHE B NMpeXYNPexRACHHAX, MPOrHO3aX, ClpaBKax,
oTYeTax H TOMY 1'101106,11}:1){ MaTepHanax, B QCHOBHOM 3aBHCHT OT IIpa-
BMIIBHOH 3KCIUTYaTanyM cpeacTB uiMepeHHn. OcHOBOM Takoil dxcnya-
TalHH ABIAETCA MCTPOJOTHYECKOE obecrnieyedne oxcaHor‘paq)Hqccmx
K3MEPEHUH.

3.1. OcHoBHbIE NOHATNA ¥ TEPMUHDI]

B HacToaniee Bpems OCHOBHbIC MOHATHA W TEPMHUHEI METPOJIOTHH
CTaHAAPTH30BaHs B rocyuapcrsennsix cranaaprax (FOCT) u pykoro-
mamux gokymenrax (P/1), HO B cHIy MX DIHPOKOIO pacupoCTpaHeHus
HONYY2I0T MCKaXEeHHOEe TOJIKOBAHHE, HENPABHILHO TIPUMEHTIOTCA KIH
3aMEHMIOTCA HENpaBUILHBIMH TepMuHami. He ycTaHOBHMB exMHCTBa
NOHMMAHMA TAKHX OOIIMX TEePMHHOB, MPAKTHYCCKH HEBO3IMOMKHO Pac-
CMaTPHBATL BOMPOCHL METPONOTMYECKOro ofecliedeHns OKeaHo-
rpadHYeCKHX H3IMEPEHHH.

Memponozuueckoe obecneyenue (M(O) ~ ycTaHOBICHHE H TipHMe-
HEHHE HAY4HEIX M OPraHM3AIHOHHBIX OCHOB, TEXHMYECKMX CPEACTB,
NIpaBUIl ¥ HOPM, HEODXOMMMBIX AiA MOCTHXCHHUA €XHHCTRA H Tpebye-
MOH TOUHOCTH M3MEDEHHMIA.

Hayunoit ocrosoit MO amngercs memponrozua — Hayka 06 uaMe-
PEHHAX, METOAAX M CPeAcTBax obecHeueHts UX eAMHCTBA U crocobax
JAOCTHXKEHHS TpeOyeMOl TOUHOCTH.

Hamepenue — HAXOKACHHE 3HAYCHHS (U3HYECKOH BeIHUHHEI
OTBITHBIM TTYTEM C IIOMOLUBIO CHELNANBHBIX TEXHHYECKUX CPEACTR.

Duszuveckan geruyuna — IT0 CBOACTBO, 00llee B KAYECTBEHHOM
OTHOIICHMH JUIH MHOIHMX QHINICCKHX OOBEKTOB, HO B KOMHYECTBEHHOM
OTHOLIEHMM WHIAMBHIYANsHOE I KOXAOTO o6bexTa. Hampumep: nas-
JIEHHE, CKOPOCTE, TEMIIEPATYPA.
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Pasmep gusuveckou eeuuunbt — KOJMUCCTBCHHOE COHEPKaHHE
obmuero crolictea B oGpekre. Bripa3zute paiMep BEJIHYHHE! MOXHO IDH
noMOIIK nioGoH W3 eNUHAL NAHHOH BeJIHYHHEL.

3uauenue Qusuveckod eenuvunbl — HHCIORaA ONEHKA pa3Mepa,
BRIpAXXEHHAX B BMAE HEKOTOPOre YHCIIA CAMHMI[ JAHHON BEeNWYUHLL
Jnst qucIoBOro 3HAYEHMA XapakTepHO, YTO HpH NPHMEHEHWM ApPYyrou
CHUHUIB!I OHO M3MEHACTCH, TOTHa KaK (pU3HYeCKWil pasMep BEITHYMHE]
OCTACTCH HENIMEHHBIM,

Edunuya gusuveckont senununbi — GUINYECKad BEIMYMHA, KOTO-
POl N0 ONpeiencHHIO NMPHIAHO 3HAUCHHE, paBHOE cRuHHMLE. Hampu-
Mep: €AMHHLIA AAHHBI METP €CTh JUIHHA IIYTH, MPOXORHMOTO CBETOM
B BaKyyMe 3a HHTEpBaN BpeMeHH 1/299792458 ¢, a equHuna TeMmepa-
Typel KenbBUH €CTh EIMHMI2 TCPMOJAWHAMHYCCKOW TEMACPaTYDHI,
paBHaa 1/273,16 wacTH TEPMOAMHAMHUCCKOH TEMIECDPATYPH TPOHHOH
TOYKH YHCTOH BOJEL.

Cucrema eguuun QH3MYECKHX BEJIMYMH — COBOKYIIHOCTH OCHOB-
HBIX M {IPOM3BOAHBIX €IHHuUI, 00Pa30BaHHAA B COOTBETCTBHM C NPHHA-
TBIMH NIPUHIUAIAMHY A 3afaHHoi cHcTeMEl dusndeckux Besvynn. Oc-
HOBHBIC CAHHMLE! MexayHapoaHoi cucTeMsl eauuun CH: metp (M),
Kunorpamm (kr), cexyHaa (c), amnep (A), Kembpun (K), Mons (Mmons), 1
xannena (kn). M3 coderanuii OCHOBHEIX eAMHHIl 00pa3yOTCA NPOM3-
BOJHBIC CUHHIILI, HAIPHMEP, CAMHHMIA CKOPOCTH — METP B CEKYHIY
(M/c). IlyTem mpubasineHns X OCHOBHSLIM CAMHMLAM YCTAHOBJICHHBIX
MIpHCTABOK, 00pa3yIOTCA KpaTHbIC (HATPHMED, KHIOMETP) HIH AONBHbIE
(Hanpumep, MykpoMeTp) exuauisl. OCHOBONONAraloNMM HOPMaTUBHO-
TEXHHYECKHM ZOKYMEHTOM IO €XUHMLAM (HIMYIECKNX BEIHYMH, yCTa-
HARIMBAOIKA 0043aTeAbHOC TPUMEHEHHE MeX TyHapoaHOH CHCTEMBI
eauual CH, gengerca M'OCT 8.417-81.

Pasmeprocme gusuueckol seauuunsl — BHIPAOKCHHE B POpME CTe-
NEHHOr0 OJHOYIEHA, COCTABJCHHOTO H3 NMPOM3IBEACHHMH CHMBOJIOB OC-
HOBHBIX (PM3UYECKHX BENHYHH B PasMYHBIX CTENCHAX H OTpaxxaronice
CBA3b NaHHOH QHU3MyecKOH BENHUYMHE! ¢ QUINYSCKHMH BeNWYHHAMH,
NPHHATLIMH B A3HHOH CHCTEME EIHHHIL 32 OCHOBHEIE M ¢ Ko3(duumnen-
TOM POHOPUHOHANLHOCTH, PaBHEIM eanHuNE. Tak, 8 6a3uc pasmepHol
CUCTEMB! EAMHMI, OXBATLIBAEMOH MexAyHapOaHOH CHCTEMOH €IHHHI
(CH), BXOAAT pazMepHocTH: AMHR — L, mMaccewt — M, spemenu — T, cu-
Abl ANEKTPUYECKOro ToKa — {, TeMneparypsl — 8, Konu4ecTBa BellleCTBa
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— N u cumul ceera — J. B cucreme senyuun LMT pasmeprocTs (dim)
penHurn K Oyner:

dimX = L'M"T,

rae L, M, T — cuMBO/IbI BETMYKH, IPHHATHIX 32 OCHOBHEIE (COOTBETCT-
BEHHO, JIMHEI, MAacChl, BpEMEHHU K T.1.); [, m, { — Helble WM ApoOHSIE,
IOJIOWKHUTENLHEIC HI1H OTpHU.aTCJleBIe BCHOICCTBEHHEBIC YHC]IA, KOTO])LIG
ABJBIFOTCA NOKA3aTENAMH Pa3MEPHOCTH.

Haj pa3sMepHOCTAMH MOXHO NMPOH3BOJUTb ACHCTBUA YMHOMXCHHA,
OENeHns, BOIBEACHHS B CTENCHE ¥ HIBJICYEHNA KopHA. JeHcTBus cno-
JKEHUA ¥ BHIYWTAHUSA PAa3MCPHOCTCH HE MMCIOT CMBICAA. PasmepHocTh
BETWYHHBI OAHOBPEMCHHO ABNAETCH Pa3MEPHOCTRIO ¢ ¢AMHHHbL. Che-
lee'r YSICHHT]: pasmmy MC)K,[Iy paamcpom BCIIHYHHEI H pa3mepuocrbm.
Pasmepﬂocn JacT Il’pCIlCTaBJICHHC 0 BHIAC, O HpHpO}f{C BEIHYHHBI,
0 COOTHONIEHHH KaKOH-TO BEWYHHLI C ,prr HMH, €IHHHIILI I(OTOp};IX
Mb] IDHHAMAEM 33 OCHOBHBIE, T.€. MBIACTCA KAYCCTBEHHOH XapaKTepH-
cTrkoi. Pasmep onpenenser KONHYECTBEHHOE CONEPKARUE BENUUHHEI
WM GAWHHIBI, T.6. ABNACTCH KONHUYCCTBEHHON XapaKrepHCTHKOM.
B npuHuMne BhIpaXXeHHE PAa3MEPHOCTH MOXET ObITH MPHUMEHCHO TIPH
moboii cHcTeMe ML

3.2. Merponoruueckoe obecneueHue,
€ro OCHOBbI, NPaBUAAa U HOPMBbI

Kak cnexyer uz onpeaencHud, Hay4RO# OCHOBOH MeTpoRormye-
Ckoro ofecneyMeHHs ABIACTCA METPOJOrua. TeXHHUECKMMH OCHOBaM#
METPOJIOFHMECKOTO 00ECICUCHHA SBIAIOTCA.

— CHCTEMa TOCYIAPCTBEHHBIX 3TANOHOB €AMHHI, GH3IHMYECKUX Be-
nuuuH, ofeclieunBaiomias BOCMPOH3BENCHHE CAMHHL, C HAMBBICIICH
TOYHOCTBIO,

~ CHCTEMA NEpPenauy Pa3sMepol eNUHHUY QUINUECKHX BEIMYHH OT
3TAJIOHOB BCEM CPEICTBAM M3MEPEHHI C TIOMOLIBI) CPEICTE NOBEPKH;

— CHCTEMa rOCYRAPCTBEHHOrO METPOIIOTHYECKOr0 HAan30pa 33 BH-
IyCKOM, COCTOSHMEM M TIPUMEHEHMEM CPeICTB U3MEpPCHMiA, aTTecTo-
BaHHBIMA METOAMKAMH HIMEPEHHI, ITAIOHAMH M COOMIONEHHEM MET-
PONOTHUYECKHX NPABHI M HODM;

— CHCTEMa UCTILITAHMH ¥ YTBEDXKACHHS THNA CPEACTB U3MEPEHHH;
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- cucTema ofA3aTeNbHOH MOBEPKH M KaJMOPOBKH CPENCTR M3ME-
peHui,;

— CHCTEMa CTaHAAPTHBEIX 00pa3loR coCTaBa M CBOMCTB BEHIECTB H
MarepuanoB, obecneydBaionas BOCIPOH3BCACHHC COMHULU BEIMYMH,
XapaKTEPH3YIOLIHX COCTAB M CBOHCTBA BEILCCTB H MaTepHaNOs,

— CHCTEMA CTAaHAAPTHBIX CNPABOYHBIX JAHHEIX O (H3NYCCKUX KOH-
CTAHTaX M CBOHCTBAX BELIECTB M MaTepHanos, obecneynBaomas noc-
TOBEPHBIMH JAHHBIMH HAYYHBIC HCCACAOBAHMA, paspaboTKy TexHONO-
I'MYEeCKHX TPONECCOB M KOHCTPYKIMH U3eanH, TPollecCoB NOMyYcHHs
1 MCIIOAB30BAHYS MAaTEPHAIIOB.

Oprasu3auydoHHOR OCHOBOH METpPOIOIMYEcKoro ofecneyeHus 18-
NAKTCE MCTPONIOTHYECKHME CIyX0B! rOCYIapCTBEHHBIX OPraHoB YIIpaB-
NEeHHUA H IOPUAHECCKUX JTHIL,

O61mHe NpaBuna 1 HOPMBI METPOIOrHYECKOTo obecneyeHns ycTa-
HABJIMBAKOT B CTaHgaprax ['ocyHapcTeBeHHO# CHCTEMBl OOeCrieYeHHN
eqMHCTBA M3Mepenuil. ['ocynapcTaenHan cuctema obecneyeHus cOMH-
crea uamepennit ('CH) — koMInexc ycraHOBJIEHHBIX CTaHIapTaMH
B3aHMOYBS3AHHbIX [PABHI, NMOJOXEHUH, TpeboBauMii U HOPM, oupene-
JSIOMMX OPraHM3aUMI) M METOIMKY IpOBREACHHA paboT IO OlleHKE M
ofecneyeHuo TOYHOCTH u3MepeHnil. OCHOBHBIMH ODBEKTaMM CTaH-
naptusaiun I'CH aensiorcs:

— CAUHHIB] QHINICCKUX BEIMYHUH,

— FOCYRAPCTBCHHBIC ITATOHS] K OBEPOUHbIE CXEMBL,

— METOJIHl H CPEACTBA OBEPKU CPEACTB U3IMEPEHHI;

— HOMEHIJIATYpa HOPMHMPYEMBIX METPONOTHYECKMX XapaKTepH-
CTHK CpEJICTE H3MCPEHHUH;

-~ HOPMBI TOYHOCTH H3IMEPEHHUIA,

— crnocobpl BoipaxkenHd 4 (OPMbI NPEIACTABNCHHA PE3YJILTATOB
H3MEPEHHI M MoKa3aTesied TOUHOCTH H3IMEPEHHUHH;

— METONUKH BEUIONHEHHA HIMEPECHUH,

— METOJMKH OUCHKM AOCTOREPHOCTH W (GOpMB! NPEACTABICHMS
ZaHHBIX O CBOHCTBaxX BELIECTB M MATEPHAIOB;

- TpeOOBanMA K CTAHAAPTHHIM oOpailiaM cocraRa ¥ CBOHCTB Be-
IECTB H MaTepHaloB,

~ THIIOBOE MONROXEHME O METPOJOTHYecKoH ciyxbe rocymaper-
BEHHBIX OpraHoB ynpaepienus Poccuiickod Penepauud M opuiuye-
CKUX 7ML
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— NOPAAOK OCYLIECTBICHHA FOCYAAPCTBCHHOTO METPONOTHYECKOTO
Ha/30pa 32 BEIYCKOM, COCTOSHHEM M NPDMMEHCHHEM CPEICTR M3Mepe-
HHUH, aTTECTOBAHHBIMM METOIMKAMH BHIIONHEHMS HIMEPEHHH, 5Tano-
HaMH # cOGMOAEHHEM METPONIOrHIeCKHX TIPABKI 0 HOPM;

— NOPANOK JNHNCH3UPOBAHRY REATEITLHOCTA IO H3TOTOBICHHMIO,
PEMOHTY, IPOAWKE M NIPOKATY CPEACTB UIMEPEHHH;

— NOPSAAOK IPOBENCHNA IOBEPKH CPEACTB M3MEPEHHIA;

— MOPANOK aKKPEAMTAUMH TOJIOBHEIX ¥ GajoBHIX OpraHMzanui
METPONOrHYeCKHX Y6 rocyRapCTBEHHBLIX OPraHoOB yrpanierna Poc-
cuiickoit Qenepanmu 1 06beAUHEHNH IOPHIHICCKAX JIHII;

— HOPAROK HPOBEASHAA UCHBITARKIA M YTBEPIKICHHSA THNA CPEACT-
Ba H3MEPCHHKI,

— MIOPAAOK ATTECTALKH MMOBEPHTENEH CPeicTB U3MEPEHHIT,

— NOPAROK AKKPEIUTAUAH METPOOTHYECKHUX CTYXO IOPHIHYECKUX
T

— TEPMUHLI H ONPSIEICHNA B 06acTH METPONOIMM.

B cootmerctBur ¢ 3akonoM Poccuiickodi ®eaepanmn «O6 ofec-
NEYCHNM COMHCTBA M3MEPEHHH» TIMAPOMETEOPONOTHYECKHE PaboTh
OTHECEREI K cepaM pacrpoCTPAHEHHN TOCYapPCTBCHHOTO METPONOTH-
YECKOr0 KOHTpONA ¥ Hazdopa. B CRA3M C 3THM RCA JEATEIbHOCTH IO
MeTponorndeckoMy ofiecneyenmio oxeaHorpaduuecknx u3Mepenruil
periaMeRTHpyeTcs COOTBEeTCIRYIonMMM [Ipasnnamu no MeTponoruy u
MertonugeckumMyu HHCTPYKIMAMH, B $acTHOCTH, NP BEIMOJHEHHH pa-
Oot B chepax pacnpoCTPaHEHHA rOCYAPCTBEHHOIO METPOIOTHYECKOTO
KOHTPOJIA H Han30pa Heobxonumo:

— CO3/aTh METPONOTHYECKHE CMyXObl WX WHBIE OPraHU3ALHOH-
HBlE CTPYKTYpPEI N0 06ecneyeHHIo SANHCTBA H3MEPEHHUIT,

— AKKPEIHTOBATH METPOJIOTHUECKME CHYXKObl IOPHIHMECKHX WL
Ha mPaBO NOBEPKH;

— aTTeCTOBATL (PHANICCKHUE KA B Ka4€CTBE NIOBEPUTENEH CPEICTS
H3MCpESHUH;

— NPOBECTH HCNEITAHUA CPERCTE H3MEPEHUH C NOCNERYIOIMHM YT-
BEpKACHAEM THIIA,

— [OBCPHTL OpraHaMK [ocymapcTBEHHOH METPONOrHYECKOM
ciyx6bl cpencTBa HIMEPEHHH NPH BRITYCKE M3 IPOM3BOACTRA MK pe-
MOHTa, MpH BBO3€ IT0 HMITOPTY H SKCILTYyaTaiuy;

— aTTECTOBATh METOMMKY BHITONIHEHAA naMepeHu# (MBH).
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3.3. UamepeHune. Bnabi namepeHmi

Himepenne Gu3MUecKol BENHYMHBI (IPENOIAracT COBOKYNHOCTh
OMEPalHH, 3AKIII0YaIOMMXCS B CPABHEHUH (B ABHOM WM HESBHOM BH-
AC) U3MEPACMOI BEMUUMHBI C CAMHHLCH [UIA [TOMYHCHUA 3HAYCHUSA STOH
BenM4uHb (K HHopMAIHMY 0 Hem) B dopme, Haubonee yobHOHR K
Hcnonb3oBannd. HHsMU ciOBaMH, U3MeEPEHHE HEKOTOPOH (H3HYECKOH
BENHYHHE] IPOM3BOJAT C IOMOLIBLID TEXHUYECKOTO CPEACTBA, XPaHAIle-
ro equHUIY GH3HYECKOH BEIHUMHHDI, IYTEM €¢ CPABHECHHA B X0ae (-
3UYECKOTO IKCIEPHMEHTA C BEMHYMHOM, MPUHATON 32 exuHUIY GH3U-
yeckoH BeTH4HHb. Pe3ynsTaTroM M3McpeHns OyneT HMEHOBAHHOE YHC-
710, TIOKA3HIBAIOIIEC COOTHOILICHHE H3MCPAEMOH BENHYUHEL C eHHULCH
(hU3BIECKOH BEARYKHEL

Knaccuduxaunga BHIOB HM3MEpeHHH 00bIMHO OCYLIECTBIACTCH MO
XapaKTepy 3aBHCHMOCTH M3MepAeMOH BETHYMHB! OT BPEMEHH, M0 CIIO-
cobaM DoyueHHUs pe3ynabTaTOB HAMEPESHMH H 110 Cioco0aM BrIpaKeHHS
Pe3YNIBTATOR ITHX M3MEPECHUM, & TAKKE M0 XAPAKTEPUCTHKE TOYHOCTH
(paBHOTOYHLIE, HEPABHOTOUHEIE), IO HUCHY HM3MEPEHHMHA B DAy M3Me-
peHHi (OOHOKPATHBIC, MHOTOKPATHRIC), 110 METPOJIOTHYECKOMY HasHa-
YEeHHIO {TEXHHYECKHE, METPOTOTHHECKHE).

[lo xapakTepy 3aBHCHMOCTH H3MepAeMOl BENHYHHBI OT BPEeMEHHM
M3MEPEHHS Pa3fCcIaioTCA:

— HA cmamuyeckue, IPH KOTOPbIX HU3McpAcMas BEITHYUHA MPHHH-
MAeTCcst B COOTBETCTBUM C KOHKPETHOH U3MEpUTEILHOM 3a1aqeif 3a He-
M3MEHHYIO Ha IPOTAKCHHH BPEMEHH U3MEPEHHA;

— Qunamuyeckue, B LIPOLECCe KOTOPBIX N3MepsAeMas BeIHYHMHA U3-
MEHAETCA.

Crenyer OTMETHTE, YTO I8 OKEAHOTPADHMECKHUX H3MEPEHHH 3TH
TOHATHS JOCTATOYHO YCIOBHBI H 3aBUCAT OT NPHHATEIX Maclrrabor
M3Y4REMOH CPERbl M METPOJOTHHECKHX XapaKTEPUCTHK CPEJCTB H3Me-
peHuii.

ITo cnocoby nomyueHUs pe3ynabTaTa H3MEPEeHMS, T.€. QHCIOBOrO
JHAYCHUS K3MEPACMOM BE/IMYMHEBI, BCE U3MEDEHHMS AENAT Ha HEThIpE
OCHOBHBIX BRA: NPAMBIE, KOCBEHHBIE, COBOKYIHbIE H COBMECTHBIE.

Tpsampisy HA3BIBAKOTCH H3MEPEHHA, 3AKNOYAIOMHUECT B 3KCIIEPH-
MEHTANbHOM CPaBHCHMM HIMEPAEMOH BEIHYUHBI C MCPOH 3TOH Bemu-
YYHBI MJIM B OTCHUETE FOKA3aHWH CPelCcTBa WIMEpPEHHH, HENOCpPEACT-
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BEHHO HAIOUWIETO 3HAYCHWE M3Mepsaemoil BenmuunHbl. Hanpumep, uime-
peHUA TEMHEpaTypH! TEPMOMETPOM, JUIHHBI MEPHOH JICHTOH MM Onox-
CICTIHKOM, JABICHUA MAHOMETPOM.

Koceennvimu Ha3BIBAIOT M3MEPCHHUS, PE3YILTAT KOTOPRIX ONpeEne-
ISI0T HA OCHOBAHMY MPSMBIX M3MEPEHHI BENMYHH, CEA3AHHRIX C H3ME-
pAeMOii BeTMYMHOR H3BECTHOM 3aBucuMocTEO. Hampumep, usMepenne
MOIIHOCTH BAEKTPHIECKOro TOKA MO pe3yAsTaTaM M3MEPEHHS Hamps-
MCHHA M CHIIB! TOKA WM H3IMEPEHME COJICHOCTH MOPCKOM BOJIE! O pe-
3YABTATAM HM3IMEPCHHA TEMIIEPAaTYphl, MEKTPHICCKOH NPOBOIUMOCTH
MOPCKOH BOAKI M FHAPOCTATHYECKOTC JaBNCHHS.

Cosoxynnbvimuy M3MEPEHUAMM HA3BIBAIOT NPOBOJIMMbBIE OXHOBpE-
MEHHO H3IMEDPEHMA JABYX WIH HECKONBKMX OXHOWMEHHBIX BEIHYHH, IIPH
KOTOPBIX WCKOMBIE 3HAYEHMs BEJIHYHH ONPENENAOT MYTEM pelleBHs
CHUCTEMB! YPaBHEHHH, MOTy9aeMbIX HPH H3MEPEHHAX PasiIMYHBIX COYE-
TanKi# 2TMX BenwyuH. Hanpumep, MaMepeHus, NPH KOTOPHIX MAacChl
OTHENLHBIX THPh Habopa HaXOLAT MO M3BECTHOMN Macce OFHOH M3 HHX U
HO pe3ylIbTaTaM IPAMBIX CPAaBHEHHMH MacC pa3sNHYHBIX COYETaHHH THPL.

Coemecmubimu Ha3bIBAIOT MPCH3BOAMMBIC OJHOBpEMeHHO (IIps-
MBIE MM KOCBEHMbIC) H3MEPEHMSA OBYX WIH HECKONBKHX HEOXHOHMMEH-
HEIX BENWYHMH U ONPCACHCHHA 3aBHCHMOCTH MEXNY HemH. Hampum-
MEP, COBMECTHBIMM ABNAIOTCA M3IMEPEHMA TEMIEPaTyphl H T'HIpOCTa-
THYECKOro JaBlICHUA, IIPOBOIMMBIC i ONpeacNeHud TeMIepaTypHoi
3aBHCUMOCTH U3MEpUTEILA AABJICHHA.

o cnocofy BhIpaKEHHSA PE3YIILTATOB M3MEPEHHH PasiM4aloT ad-
COMMOTHBIE H OTHOCHTEILHBIC H3MCPCHMA.

Abcomomsbimy HA3BIBAIOT H3IMEPEHUA, OCHOBAHHBIE HA NPAMBIX
H3MEPEHUAX OTHOH MIH HECKOILKMX OCHOBHBIX BENUYMH  (MIM) HC-
NOJb30BAHNM 3HaueHuH (u3ndeckux KoHcTaHT. HanmpuMep, uaMmepenue
CHBl F OCHOBAaHO Ha M3MEDEHHH OCHOBHOH BEHYMHEL — MacChl (m) H
HCIIONB30BAHMM (H3MYEeCKOH NMOCTOSHHOH — YCKOpeHMe cBoOogHOro
nmaneHus Tena (g) B KaHHOH TOUKE B COOTBETCTBUM C YpaBHEHHEM
F = mg. I3Mepenns OTHOCHTENLHOH JIEKTPHYECKON npoRoMMocTy R
Mopcko#t Bojpl ¢ noMoiblo CTD-30HN0B, OTTPAXYHPOBAHHLIX B 3Ha-
YEHHAX YACABHOH DJIEKTPHYECKOH NPOBOAMMOCTH, MABIANOTCH abco-
NIOTHBIMH, TOCKONBXY HA OMNpefeNieHHA OTHOCHTENbHOH 3nexTprye-
CKO# NPOBOAMMOCTE R MCHIOAB3YeTCA MOCTOSHHOE 3HAYEHUE VALALHOM
BNEKTPHYECKONH MPOBOAMMOCTH CTaHOApTHOTO o0pasna — «HOPMaiib-
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HOM» MopckoH Boan nipH 15°C. OaHako ¢leayeT y4HTHIBATh, 4TO 3TO
3HAYEHHE HE CTAHAAPTH3HPOBAHO H B JIHTEPATYPE MOXHO BCTPETHTH
pas3TH4HbIC 3HAYCHUA ITOH NOCTOAHHON. B yacTHOCTH, B 3apyOexHOH
NPAKTHKE YACNBHOH JJIEKTPHYECKOH NPOBOJHMOCTH CTAHAAPTHOTO 06-
pasila — «HOpMalbHOM» MOpPCKOR BOABl HpH 15 °C npunuckiaetTcs
sHadenue 4,2914 Cum/m.

OmnocumenshbiMu Ha3bIBaKOT U3MCPEHHA OTHOIUCHHA BEIHYUHELI
K OJHOMMCHHOH BENMYHHE, UTPalOHiel Poib €AHHHUIIBI, WIH H3IMEHEHHA
BCAMYHMHAI N0 OTHOLIEHHIO K OJHOUMCHHOH BEJIMYHHE, IPUHMMAEMOMH
3a HCXoAHY10. OTHOCHTENBHBIMY ABIBIIOTCA H3IMEPEHHUA OTHOCHTEILHOH
ANEKTPHYECKOH NPORBOIMMOCTH MOPCKOH BOOB! R,, MPOBOAHMBIE C 110-
MouIbio 3nekTpoconeMepa Tana '™M-63 mwim Autosol npu HiMepenuu
COJNIEHOCTH MOpckoit BOAbL [lo mpHHUMITY ACHCTBHA BbIDICYKA3ZAHHBIC
CONEMEPBI IPOBOAAT H3IMEPEHHA OTHOCHTEBHO CTARAAPTHOTO obpasna -
«HOopManpHag» Mopckas soga no 'CO 5494-90 no ero mopMmupoBak-
HOMY 3Ha4eHuIo R s.

3.4. Mpunymnobl, MeTOALI U METOAMKH MIMEPEHNHA

Kacayro u3igeckyro BeMHYHHY MOMKHO M3IMEPHTE HECKONBKHMH
METOJlaMH, B OCHOBY KOTOPBIX TIOMOXKEHB! pas’Nd4Hble (pH3MYECKHE
NPYHLMIEI, TEXHAYSCKHE H METOOMYECKHC OCODEHHOCTH.

Hpunyun uzmepenuti — 370 QUIUYECKOE ABICHUC HAH OOpEENCH-
HBIA 3()EKT, ¢ NOMOIIBID KOTOPEIX OCYIIECTBIIOTCH H3IMEPEHHMS TEM
WM MHBIM THIIOM CPEACTB M3MepeHWd. Hanpumep, mpumenenne 3¢-
(dexra [lonnepa Ans HIMCPEHUS CKOPOCTH.

Memod usmepenuii — NPHEM UK COBOKYIHOCTD PHEMOB MCIIONb-
30BaHUS NPHHUMIOB H CPEACTB U3Mepenuit. Jng npsaMpix uaMepeHnii
MOXHO BBIEMTE HECKONBLKO OCHOBHBIX METOMNOB: HEIOCPEACTBEHHOM
OLICHKH, CPaBHEHU# ¢ MepoH, nubepeRIMATbHBIH, HYICBOH 1 COBIIA-
genus. Ilpn KOCBEHHBIX M3MEPEHHAX IMPOKO NPHMEHAIOT npeobpaso-
BaHHE H3MEPAEMOH BEIMIHHD B [IPOLECCE HAMEPEHHH.

Memoo uenocpedcmeennou oyenxku IAeT 3HadeHUE U3MepseMoH
BENYMYHHBl HCIQCPEACTBEHHO II0 OTCYETHOMY YCTPOHCTBY H3MeEpH-
TeNeHOTO mpubopa. Hampumep, H3MepeHHe TEMAEPATYPBI ¢ NOMOILUEBIO
PTYTHBIX TEPMOMETDOB.

Memod cpasuenun ¢ mepoi — METOI, B KOTOPOM HIMEPAEMYIO Be-
JHYHHY CPABHUBAIOT C BENVYURON, BOCIIPON3BOAKMMON Mepoi.
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Hynesoti memo0 usmepenuti — METOIl CPAaBHEHUS C MEPOii, B KOTO-
POM pE3YILTHPYIOMHUIA 2P(PEKT BO3NCHCTBHA HIMEPAEMOM BEHYMHB] H
Mcpsl Ha npubop cpaBHEHHMA XOBOAAT A0 Hyns. Hanpumep, nimepexus
ANEKTPHYECKOTO COMPOTUBIICHAS MOCTOM C MNONHLIM EI0 YPaBHOBELIH-
BaHHEM.

Hupgepenyuanvuvii memod — METOH, NIPH KOTOPOM H3MepAEMan
BEIHYIHHA CPABHHBACTCA ¢ OJHOPOHON BEMMYMHHON, MMEIONIEH H3BECT-
HOE 3HaYEeHHE, HEIHAYHTEILHO OTIHYAKIIEECS OT 3HAYEHHI U3Mepse-
MOW BEJIMYMHBI, MPH KOTODOM H3MEpAeTCA PA3HOCTH MENY 3TUMH
aByms 3HaveHuamu. Juddeperuyuansuniit (pasHOCTHEI) METOJ NMO3BO-
€T NONY4aTh Pe3yNbTaTsl ¢ BRICOKOH TOUHOCTHIO Oaxke IPH HCMONb-
30BaHMM OTHOCHTENLHO TPYOBIX CPEACTB IUIA HIMEPCHHA Pa3HOCTH.
OnHaKko OCYUICCTBICHUE 3TOTO METO/a BO3MOXKHO TONIBKO NPH YCIOBHH
BOCIIPOM3BENICHHA ¢ GOJIBIICH TOYHOCTHIO M3BECTHOH BEAWYHMHBI, 3HA-
YeHHe KOTOpPOii O/IM3KO K 3HAYEHHIO H3MEPAEMOii. 3TO BO MHOI'MX CIIy-
Yasgx OKa3kiBaeTcd JIerye, 4YeM M3rOTOBHTE CPEIACTBO M3MEPEHHH BBICO-
KOH TOUHOCTH.

Memooduxa emnonnenus usmepenun (MBH) — 310 ycraHoBnesHas
COBOKYITHOCTh OTI€palMil M 1IpaBMII [IPH USMEPCHHH, BLINONHEHUE KO-
TOpbIX 06eCnCYMBACT MONYYCHHUE HCOOXOUMBIX pe3yNLTATOB H3Mepe-
HHUI B COOTBETCTBMM ¢ JAHHBIM MeTooM. ObslgHO METOAKKA M3Mepe-
HUH PperinaMeHTHPYeTcs KaKMM-NHOO pYKOBORAIMM ROKYMEHTOM.
B noxymenTax, perrameHTHpyiownx MBH, B obiiem ciiyyae yKassipaioT:

1. Hazwauenne MBH;

2. VYcnoeus U3MeEpeHHH,

3. TpeboBanus K NOrpenIHOCTH H3MEPEHUN MAH (M) IPHITHCAHHBIC
XapaKTEePHUTHKH NOTPELIHOCTH H3IMEPEHHH;

4. Meton (MeToasl) H3MEpeHuUH; TpeOOBAHHA K CPEACTBAM H3Me-
peHuH (B TOM wHCIE, K CTAHAAPTHBHIM 00OpasriaM, aTTeCTOBAHHEIM CMe-
CSM), MaTepHanaM, pacTBOpPaM MM YKA3LIBalOT TUMLI CPEACTB H3Mepe-
HHH, HX XapaKTepHCTHKH H 0003HAYEHHI TOKYMEHTOB, I'I¢ IIPUBCACHLL
Tpebopanmg Kk cpeacream uaMepermit ('OCT, TY u apyrue nokymMeHTsi);

5. Omnepauyu npu NOATOTOBKE K RHIMTOJHEHHUIO H3MEpeHHMIi;

6. OmnepauyH 0pH BHIIONHCHUH H3MEPCHHIA,

7. Omnepanyu 06paboTKH ¥ BEIYHCIEHHN PE3yIbTATOR HIMEPEHHUIA;

8. Tpebopanus kK 0QOPMICHHUIO PEIYIIETATOR UIMEPEHUI,

9. Tpebomanus K xBanuduKalyy ONCPATOPOS;
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10. Tpeboranus x obecnieyennio HGe30MacHOCTH BBIIOJIHCHHA pa-
fort;

11. Tpeboranus k ob6ecneyeHHO IKOTOTHIECKOH Oe30MaCcHOCTH;

12. Jpyrue TpeoBanus u onepaumk (Ipu HeoOXORUMOCTH).

Ofiuxe nonoxends # TpeboBanMa K paspaGoTke, aTTECTaIHH,

CTaHAAPTH3ALMNA U METPONOTHYECKOMY Ha3opy 3a MBU ycranorneHs!
B [OCT P 8.563-96.

3.5. 3TanoHsbi, WKanbl, CTaHAapTHbte 06pa3ubl

3.5.1. Bocnpouzeedenue, xparenue u nepeoaydy pasmepos eOuHuy
OCYILCCTBASOT ¢ Nomomblo 3TaoHoB. B 3akoHe PP «06 obecnede-
HHH EABHCTBA M3MEPEHHIT» JaHO CIEeAYIOUICE ONpEC/IeHHE dTANOHA!

~ 3TAJOH €HHMIIB! BEIHYMHBI — CPEACTBO M3MEDPEHHH, npeaHa-
3HaYEHHOE A BOCIPOU3BEJCHUY M XPaHCHHUA CIUHMIG! BeNHMYHHE
(nnn KpaTHBIX MO0 NONBHBLIX 3HAYCHHUHA CAMHMIIG! BETHUMHEI) C LEbIO
Nepenadyu ee pasMepa ApyTHM CPefcTBaM H3MEPEHHIT TaHHOH BEMYUHBI,

— rOCYJapCTBEHHBIN TANOH €AMHHULL! BEJIHYHHEI — STAIOH €/IHHH-
UB! BENHIHHE], NPH3HAHREIN pEeLICHHEM YNOMHOMOUEHHOFO Ha TO FOCy-
JapCTBEHHOTO OPTaHa B KAyeCTBE HCXOMHOIO Ha TeppHTOpHH Poccuii-
ckoit Gegepaniu».

[ocynapcrsennbie 3TanoHbl 6BIBaIOT OBYX BHAOB: nepsuvHbie,
BOCITPOM3BOAAIME EAMHMIYY B COOTBETCTBHM € €€ OHpEACNCHUEM
C HAUBBICILEH B CTPaHE TOYHOCTLIO, H CReyuanbHble, 0DECTICHUBAKIINE
BOCIIPOH3BE/ICHME SAMHHIEI B OCOOBIX YCIIOBHAX M CIYXKAINE ANA ITHX
YCHOBMIA TIEPBHYHBIM 3TAIOHOM.

B MeTponornveckoil npaktuke OONBIIOE pacHpocTpaHEHHE, OCOo-
Oenno B cBazM ¢ 3akonoM «O0 obecrnedeHUH €OMHCTBA U3MEDPEHHMID,
HMEIOT BTOPHYHBIC 3TANMOHE], 3HAYCHHUSA KOTOPHIX YCTAHABIMBACTCH IO
nepBudHbIM 3TanoHaM. ITo cBoeMy METPOHOTHMYECKOMY HA3ZHAUCHHIO
BTOPHYHBIEC ITANOHBI JICJHATCS HA! STANOHBI-CBHAETEIH, NpeIHa3HA4YEH-
HEIC JINs TIPOBCPKH COXPAaHHOCTH H HEH3MEHHOCTH IOCYXapCTBEHHOIO
STAIOHA M JUIA 3aMEHEl €r0 B ClIyyae IOpuYM WIIM YTPAThl; 3TaNOHBI-
KONMM, NpeIHA3HAYECHHBlE MM Hepelayn pasMepa enMBRMubl pabounum
ITANOHAM; 3TaNOHBI CPABHCHUA, IIPUMEHAEMBIC A CIMUCHHI 3Tano-
HOB, KOTOPHIE IO TEM HIH HHBIM NPHYWHAM HEe MOryT ObIThH Hemocpen-
CTBEHHO CIIHYAEMBbl ZPYT C APYTOM, H pabouHe 3TATOHB!, NPHMEHACMBIE
JUIA [EpEeaaYM pasMepa eaUHHLB pabouuM CpeRcTBaM H3MEPCHUIT.
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Cneayer ormerute, uro 3axoHoM «0O0 obecnieueHuH eOHHCTBA
M3MEpPEHHA» YIpasJHeHo NOHATHE — o0pasuoBble CPEncTBA H3MEpe-
HHH, KOTOpble OBinM NpeAHa3HAYEHb] A4 NCPENaYy pasMepa CAMHHIIb
pabo4uM CpencTBaM H3MEPCHHH H KOTOPBIC BNANHCH NPOMEXYTOY-
HBIM 3BECHOM MEXAY paboyHMM 3TaloHaMH U pabOdyHMM CpeICTBAMH
H3MEPEHUH.

3.5.2. Hixana chusuvecxoit seaununsl — 310 YHOPAROYEHHAS IO~
CIEAOBATENRHOCTE 3HAYCHHH (PUIMMECKOH BENHUMHAI, IPHHATAA MO
COTJIAIIEHUI0 Ha OCHOBAHMM Pe3ylbTAaTOB TOYHBIX M3MepeHuil. B 3asu-
CHUMOCTH OT CBOWCTE 3JJTUTHBHOCTH (PH3HHMECKOH BEJIMYHHBI NPHUHIIHIIEI
HMOCTPOCHMA IIKaN CYLIECTBEHHO padIMyaroTcs Mexay coboi. Apm-
THBHOCThL CBOHCTE QHINUCCKUX BENHYHH NpPeANonaraet BOIMOXHOCTB
CYMMHPOBAaHHA, YMHOMXEHHA Ha WHCHOBOH ko3QdHIMEHT, AelcHNA
JpYr HA ApYra pasHeIX 3HaYeHHH Qu3M4eckoH BenwurHbl. CuHTas pas-
MEpb! eAMHUNB! OXMHAKOBBIMH 110 BCEH IKAJiE, 3HAUCHKHE AUIHTHEHON
BEJIHYHHB! HAXOAAT KaK HNPOH3BEACHHE CANHHMEbL PU3HICCKON BENHIH-
Hbl Ha YHCJIOBOE 3HA4YCHHE BCNMYMHBI B NpHHATON caunuie. Taknm
ofpa3oM, U1l H3IMEpPSHHH aJIIWTHBHEIX BEIMYHH JAOCTATOYHO BLIOPATH
SAUHULLI M NPOrpagiyupoOBaTh B HUX CpeRcrsa uamepeHuH. Ing neal-
IVTHBHOH (U3MYeCKON BENTHYMHEl YMHOXKECHUE HA 9HCAO0BOH Ko3phu-
UMCHT WM JAeNeHME JpyT Ha ApYTa c¢e 3HAUCHHUR He MMeeT PUIHUECKO-
ro cmpicna. llIkana 3mayeHHH HeaAJWTHBHBIX BEIHUMH CTPOMTCS Ha
pAAC ONOPHEIX 3HAYEHHH (pENEepHBIX TOYEK), HPHHHMAEMBIX YCIOBHO
(06BIYHO TO COTNANICHMIO), 3HAYEHHS MEXIY KOTOPBIMH HaxoIATcs
HHTEpHOBILMEH. 3TO 034aYaeT, YTO [l M3MEPEHHH HEaNINTHBHbLIX
BEJIMMHH HEJOCTATONHO BHIOpaTh ¢AMHMLY, HEOOXOAMMO TAKKE NPH-
HATH PAL MCXOAHBLIX 3HAYCHMH N4 MOCTPOCHMA ILKAJbl M3MEPEHMH,
K TakuM IIKanaM, HampHMEp, OTHOCATCS Pa3iHYHBIC TEMIEparypHbIE
HIKab! ¥ HIKAIA NPAKTUYECKOH CONeHOCTH. B wacTHocTH, abconioTHas
TEPMOJIMRAMUYECKAA TEMIIEpaTypHasd NIKana OCHOBaHA HA 3HAaYCHUHU
abcomoTHETO HyNA — HaYasJa 0TCYETa M 3HAYCHHA OJHOM NPAKTHHECKH
peanu3yemoit penepHod Todky. B xayecTRe pencpHo# Touku BeIBpaHa
TpoiiHag TOYKA BOABl C TPHIOMCAHHBIM el 3Hauenuem 273,16 K
{0,16° C) rouno. MexayHapoHas NMPaKTHYCCKas TeMIEpaTypHas HiKa-
na 1968 r. MIITI-68 B amanazone temnepatyp ot 13,81 mo 903,89 K
BOCTIPOM3BOAUTCA C NOMOIIBIO PAJIA OCHOBHAIX pENEpHBIX TOYEK U fa-
THHOBOTO TEPMOMETpA COMPOTHBIEHHMSA B KAYeCTBE 3TANOHHOr0 MHTEp-
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nofAlMoBEHoro npubopa. MexiydapoaHas TeMmIepaTypHas Lukana
1990 r. 8 ananasone remnepatyp o1 13 go 1234,93 K tarke rocnpous-
BOJIHTCA € NOMOIIBIO PAJa OCHOBHBIX PerepHbIX TOYEK H NIaTHHOBOIO
TEpMOMETpa CONPOTHB/IEHHS B Ka4eCTBE 3TAJIOHHOTO HHTCPNOIALHUOH-
Horo npubopa.

Illkana npaxtiyeckod conenoctH 1978 r. LIIIC-78 (ITCCCH 77-
84} BOCIIPOM3BOAMTCA B OAHOHM TOYKE Hepe3 OTHOIUEHHE K5 3IEKTpO-
NpoBOAHOCTH Npobbl MOPCKOi BOmb mpk Temncpatype 15°C M gaene-
HuM B 1 cranpaptHyio armMocdepy (1 cr. atv. — 101325 Ila) k anexrpo-
nposogHocTH pacTeopa KCE, B koTopom Maccoras gons KCE cocras-
nstet 32,4356-107, npu Tex ke 3HAYCHUAX TEMIIEPATYpPHl M JABIEHUS, H
C TOMOLIBK COOTBETCTBYIOLIMX HWHTEPHOMSUHOHHEIX Gopmyn. 3Haye-
Hue K5, B TOYHOCTH paBHOE 1, COOTBETCTBYET 3HAYCHHUNI) MpPAKTH4e-
CKOH CONICHOCTH S, B TOYHOCTH paBHOMY 35 NPaxTHHECKUX €AHHHI] CO-
nenocty (n.c.c.). Hurepromanuosusie OpMyJbl ONPEACSAIOT 3aBHCH-
MOCTE MEXIY NPAKTHYECKOH CONEHOCTBLIO & U HOPMHPOBAHHBIMH 3HA-
YCHUSMH OTHOCUTENBLHON JIEKTPUMECKOH NPOBOAHMOCTH MODPCKOH BO-
Ael. B kauccTBe HOPMHPYIOIMMX 3HAYCHMI NPUHHMAIOTCH 3HAUCHUA
YAEHLHOH DJACKTPHYECKOH MNpOBOAMMOCTH CTAHHAPTHOIO pacTBopa
MopckoH robl S = 35 («HopMankHas» Mopckas Bofa mo ['CO 5494-90)
Npd pazxIMYHEX 3HAYSHMAX TEMIIEPaTyPsl MOPCKON BOAR! M LUApOCTA-
THYECKOrO JARTCHHA.

3.5.3. Cmandapmubtit 0bpazey cocTaBa U CBOUCTB BELECTB U Ma-
TepHanos (craunapTuulid odpasels — CO) — cpencTBO M3MEPEHUS B BUJL
BCILIECTBA (MaTCpHaa), COCTAB MIIM CBOHCTBO KOTOPOr0 YCTAHOBNECHE
npH arrectauny. Ctannapriisie 00pa3usl npeaHa3HaveHs! An obecne-
HEHMA e/IMHCTRA U TpeOyeMOH TOUHOCTH H3MEPEHHNH IOCPEICTBOM:

— FpaZlyMpOBKH, aTTECTALIMH H MTOBEPKH CPEACTB UIMEPEHHIL;

— aTTECTAUHUH METOIMK BBIOJIHEHUA U3MEPEHUN;

— KOHTPOJIA IPaBUABHOCTH PE3YNLTATOB HIMEPEHHI;

— H3MEPEHHA COCTaBa M CBOWHCTB BENIECTB U MATCPHANIOB MeToMa-
MM CpaBHEHMA.

B saBucumoctn oT cneuMdMKM arTecTyeMol XapakTepUCTHKH
CTaHAapTHeie 00pasust nMojpa3zfiendloTcs Ha CTaH/apTHele obpasist
cocTaBa M CTagaapTHhic oOpasuwl csodcrs. CraHaapTHble 06pasum
CBOUCTB BEMECTB H MAaTCpPHANOB MO CBOEMY HA3HAYEHHIO BBHIIONHAIOT
POINE MED.
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B 3aBHCHMOCTH OT YCTAHOBIEHHOTO JIOPAIKA YTBEP)KACHHU CTaH-
JapTHhle O0Opa3lbl TIOAPAIIENAOTCH HA TOCYUAPCTBEHHBIE CTaHIApT-
Hple ofpasuwl (I'CO), orpaciesble cranfapThsic obpasue! (OCO) u
CTaHNAPTHLIC 00pasns npeanpusthit (COIL),

B macTtosniee BpeMA HEMOCPEACTBCHHO B OKEaHOTrpadHucCKok
MPAKTHKE IPUMEHACTCA TOCYIapCTREHHBIN cTaHaapTHEIA obpazen ['CO
5494-90 «HopmMmanbras» Mopckas Bojga. «HopmanbHas» MOpCkas Boaa
HPHMEHACTCA JUI BOCIPOH3BEACHHS PEenepHOi TOUKH B MexayHapon-
HOM mkane npakruyeckod conenocty IUIIC-78, nns xannbposkw, rpa-
JYMPOBKH Y IIOBCPKH COJIEMEPOB M THAponorHyeckux soxgos, CT/I-
cucteM. «HopManbHas» MOpcKas BOJA M3TOTaBAHBACTCA B AHITIMH U
B aHAMHTHYECKOH nabopatopuu HHCTHTYTa okeanonorau (MO PAH).
MeTpoaoruYeckMMH XapakTEPHCTHKAMH «HOPMANbHOW» MODPCKOH BO-
as1 no I'CO 5494-90 arnsrorcs 3HaYCHHS OTHOCHTENBHOM dneKTpHue-
CKOH IIPOBOAMMOCTH TpH Temaiepatype 15 °C — Rys w xnopHocTH 19,38 %o.
B 1996 r. ananutaueckas naGoparopus MO PAH arrectoBana CTaH-
napTHpie o0pa3usl pacTBOPOB MODCKOH BOABI JUIS NPOMEXYTOYHBIX
3Hauenuit conenoctu 10, 20, 30 u 38 %o, 0003HAUCHARX COOTBETCT-
BehHO C 1-10 ... C 1-38 u Bxmovennrix B peectp 'CO PT 0401-96 ...
0404-96. ATrecTyeMBIMH XapaKTePHCTHKAMHK 3THX PACTBOPOB ABAAIOT-
Csl 3HAYEHHA conenocmu S H OTHOCHTENBHOMN JIEKTPHYECKOH NPOBOAM-
MoOcTH R, nipu Temnepatypax 15, 18, 21, 24, 27 n 30 °C.

3.6. Nepepava paamepa eanHUuLbl, NOBEPOYHAnN cxe_ha

Hepedaua pasmepa edunuybl — TPHBEICHHE pasMepa €IHHHIbI
bu3nveckoi BeNHUYKHB, XPaHHMO# HOBEpAEMbIM CPEICTROM, K pa3me-
PY SOUHHUIIBI, BOCHPOM3BOAMMONH 3TaJJOHOM, OCYILECTBISAEMOE [IPH HX
cnmdeHuH (MoBepKe).

CrcreMa nepenayy pasMepa eIHHULB] PHINYECKOH BENHYHHB! OT
FOCYZAApCTBEHHOTO 3TAJIOHA pabounM CPEACTBAM M3MEpPEHMA YCTaHaB-
MBACTCA TIOBEPOYHBIMK cxeMaMu. [loBepodHas cxema — 310 HOpMa-
THBHO-TCXHHYECKHI MU TEXHHYECKHMH NOKYMEHT, YCTAHABIHBAIOIIHH
CONOAMHHEHUE CPEJICTB U3IMEPEHHUH, YHACTRBYIOIIMX B Niepeade paiMe-
pa €OHHHIIE OT 3TAIOHA pabo4HM CPEACTBAM H3MEPEHHMI C YKa3aHHEM
METOAOB M MOTPEIUHOCTH HApH Nepenade, YTBEPKACHHEI B YCTAHOB-
NIeHHOM Topsanke. B 3aBHcHMOCTH OT 00NaCTH PacpoOCTpaHeEHHs T0BE-
POYHBIE CXEMhl MOAPA3ACIAIOT HAa CNEOYIOIHE BUILI FOCYJapCTBEH-
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HBlE, BEAOMCTBEHHEIC H JOKanbHme. [ocyaapcTBenHas nosBepouYHas
CXEMa paclpOCTPAHACTC Ha BCE CPEOCTRA MAMEpeRHH JaHHOR (dH3H-
4eCKOM BEeNUYHMHBL, NpHUMCEHAEMBIE B cTpaHe. COOTBETCTBEHHO, BEAOM-
CTBEHHAs HIH JNOKanbHas IMOBEPOYHAA CXEMA PACNPOCTPaHACTCA HA
CpeiCTBA M3MEpEHUH, MOANCKAMHUE NMOBEPKE BHYTPH BEIOMCTBAa MM
B JIAHHOM oOpraHe merponoruyeckod cryx06el. [lorepouHas cxema
JOMKHA BKIIOYATL HE MEHEE JABYX CTYNEHEH nepesaum pasmepa einm-
HHubl. OCHORHBIC TPCOOBaHHA K COACPXKAHHK) M NOCTPOCHHIO TIOBE-
pOYHOH cxeMbl yctaHaenuearoTca B cranfaprax I'CH. T'ocynapcTeen-
HBI¢ CTAHAAPTHl, YCTAaHABNHBANOIIHE TOCYRAPCTBCHHYIO MOBEPOYHYIO
CXeMy, JI0JDKHEI COCTOATE U3 YEPTEKA IOBEPOYHOH CXEMBI H TEKCTOBOH
YacTH, cofepxaulel NOSCHCHHA K 4YepTexy. BelnoMmMcrIBeHHyIO H no-
KaNbHYK [IOBEPOYHEIE CXeMbI 0dOpMIILIOT B BHIE ueprexa. Jomycka-
eTCA AOMOJIHATE YePTer TEKCTOROH YacTRIO.

Ha ueprexe moBEpOYHON CXEMBl JOJDKHBI ObITh YKa3aHbl: HAHUME-
HOB2HMA CPCACTB M3IMEPEHHIH 4 METOHAOB NOBEPKK; HOMUHANLHBIE 3Ha-
YEHHUA MWAY IUaNalOHs! 3HAYCHANR QU3HYECKUX BEAWUMH; HONyCKaeMkIe
3Ha4€HUs TOTPEUIHOCTER CPEACTB H3IMEPEHHI; AoNycKaeMble 3HaAYEHUA
NOrpeIHOCTER METOACE NOBepKH. UepTen NMoBepoYHOH CXEMB! HOJDKEH
COCTOATE M3 NOJIEH, PACTIONCKEHHBIX JIPYT MO APYTOM H PAa3lEICHHbIX
IITPHXOBLIMH TTHHAAMH. YHCNO oJieH 3aBHCHT OT CTPYKTYPhl KOBE-
pOYHOH cXeMsl. [loma AOIKHBI MMETE HAMMEHOBAHU: «ITANOHBD WA
«T'0Cy IapCTBEHHBIH 3TANOH» (€CIH BTOPHHHBIE 3TAIOHBl OTCYTCTBYIOT)
u «Paboune cpeacTra uamepeHuin». HauMmeHoBaHie ONEH YKA3RIBAIOT
B JICBOH YACTH 4epTexa, OTACNICHHOH CIUIOIMHON BepTHKANLHON TUHH-
ei. BepxHee n1oje rocyapcTBEHHON NOBEPOYHOM CXeMbl BO3TJIABIIAET-
¢S FOCYNAPCTBEHHBIM 3TanosoM. [1oJ 3THM noneM yKkashIBaroT HauMme-
HOBaH#A ITANOHOB B NOPAAKE HX CONOJYMHECHHOCTH. [loA HIKHUM no-
JIeM 3TAOHOB NoMellaT none pabounx cpeacts usmepeHui. [lox Ha-
WMEHOBAHHAMM 3TaJIOHOB M pabovMX CPEeACTB H3IMEPEHHH YKaIbIBAlOT
HOMHHATEHLIEC 3HAUCHHS MM AUHANA30HkE! 3HaueHHH QUIHYECKUX BENH-
YWH W 3HaYEHUA HX IIOTPEIIHOCTH.

MeTonsl UOBEpKM CpPEOCcTB M3MEPCHHHM, YKa3biBAEMBIC Ha IIOBE-
POYHOH cXeme, ¢ Uenbi0 YHUPHKALUH AOMKHB COOTBETCTBOBATH Of-
HOMY M3 CReJyRIHX OOIMHX METoJ08: HENOCPEACTBEHHOE CAHYEHHE
(1.€. B3 CpeacTB CPABHEHHA); CIUUCHHE MPU TOMOIIR KOMIAPATORa
(T.6. IPH NOMOLUM CPEACTB CPABHEHHUS), METOJ NMPAMEIX W3MEPEHUIA,
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METOJT KOCBCHHBIX u3Mepennit, [lpy ykasanuu Meroia HOBEPKH AOITyC-
KAeTCA B TEKCTOBOH YaCTH OTPaXKATh CICUHHKY NOBEPKH CPEACTB M3-
Mepenuit. Ecnu npu noBepke NpoBOIAT rpasyUpoeBKY CPEICTB H3Mepe-
Hu#, 3TO yKa3siBalOT B Tekcre. Hoa HauMeHoBaineM METONA NMOBEPKH
YKa3bIBAKOT IOIMYCKAEMOEe 3IHAYCHWE NOIPEIIHOCTH MET03a NOBEPKH.
Cnocobr: rpaduyeckoro H3o0paxcHHR CTENEHH Mepefad pa3mepa
ennuuus ykasansl B [OCT 8.061-80.

3.7. NoBepxa n kKanubpoBKa CPEACTB N3IMEPEHNHA

B 3axone PO «00 obecrieyennH eIMHCTBA M3MCPEHUID JaHb! ON-
penenelus NOHATHI MOBEPKH M KanMOPOBKH, KOTOPLIE OTIHYAIOTCA OT
paHec NPUHATHIX onpeaencHuil. B cOOTBETCTBHH ¢ 3aKOHOM! «IOBepkKa
CPCACTBA M3MEPEHUH — COBOKYHNHOCTb ONEPALNH, BHITONHAEMBIX OPra-
HAMM TOCYAAPCTBEHHON METPONOrHYECKON cayxOel (OAPYyrHMH yIou-
HOMOYCHHBIMH Ha TO OPraHaMH, OPraHH3alMAMM) C LENBI0 OMpengne-
HHA M TIOATBEKICHHUA COOTBETCTBHA CPEACTBA M3MEPEHUH YCTa-
HOB/ICHHBIM TEXHHYECKUM TpeboBaHMAM, KanHOpOBKa CpPECTBa H3Me-
PEHHUIl — COBOKYMHOCTR ONEpaliil, BEIMOMHRACMEIX ¢ UCHBIO ONpeAene-
HUA ¥ MOATBEPXKACHUS JICHCTRHTENLHBIX 3HAUEHHH METPONOIMYECKMX
XapaKTEPHUCTHK K (MJIM)} NPUTOAHOCTH K NMPHMEHEHHIO CPEICTBA M3Me-
PCHHI, HE NOMICKAILETO MOCYAAPCTBEHHOMY METPONOTHYECKOMY KOH-~
TPOIIO U HaZ30py».

Takum 06pa3zom, B COOTBETCTBHH € 3aKOHOM PABTUIHEC MEHTY IO-
Bepkoii M kamubposko# 3akiloyaeTca TONbKO MHILBL B cdepe MpHMeHe-
HUA cpencrB maMepenya. OQHM M Te ke THHB CPE/ICTS H3IMEPEHHHA MO-
IyT ObITh MOBEPEHB! HIH OTKANHOPOBAHBI NpH ORHOH H TOU JKC COBO-
KYTTHOCTH Onepaluil.

[lopsanox BHIMOIHEHHA COBOKYIHOCTH OICPALMH, BHITIONHACMEIX
C UENBIO ONpeAeneHus U MOATBEPKACHUA ZCHCTBUTENBHBIX 3HAYCHHH
METPOJIOrHYECKHX XapPaKTePHCTHK, MX COOTBETCTBHA YCTAHOBJICHHBIM
TEXHUYCCKHM TpeDOBaHMAM M (HNH) OPHIOHHOCTH K NpPHMEHCHMED
Cpe/ICTBa U3MEpPEHHH PETIIAMEHTHPYETCS NpaBHIAMH IO METPOAOrMM
IIP 50.2.006-94 I'CH. IloBepxa cpencts mamepenuin. Opraunsauus u
NOPANOK NPOBCAECHUA» H METOIHKAMH TNOBEPKU CPEACTB HIMEPCHHH,
pa3pabaThiBaeMblX 711 KOHKPETHBIX THIIOB cpeicTs usMmepenui. Oc-
HOBHBIE TPEDOBAHUA K MOCTPOCHHIO, COACPKAHUIO M H3NOKEHHIO Me-
TOAMK TOBEPKH YCTAHOBNEHH B FOCYJAaPCTBEHHBIX CTAHJAPTAX CHCTE-
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MB!I CTAHJAPTH3AIMH M cHCTeMBI O0CCICYCHHE CIWHCTBA H3MEPCHHMH.
B coorBercTeHy ¢ HHCTpyKIMeH PJI 50-660-88 «JlokyMeHTh Ha MeTo-
JAMKH HOBEPKH CPEACTB M3MEPEHMN» CTaHAapT Ha METOHHKY TIOBEPKH
NOJOKEH CONEPXATEH BBONHYIO YaCTh ¥ CIEAYIOIIME Pa3jeibl: ONCPayH
NOBEPKH; CPEACTBA HOBEPKH; TpeGopanua GesomacHocTH; YCAOBHSE MO-
BEPKH; NMOATOTOBKY K MOBEPKE; MPOBEICHHE Mosepku; obpaborky pe-
3yneTatoB HabmrozeHul; odopMieHHE DPE3YNLTATOB NMOBEpkH. EciH
K KBaJIK(YHKALMH OBEPUTENCH NPEXBABNTIOT 0co0ble TpeOOBaHMA, RO-
cie pasgena «CpescTea HOBEPKH» B JIOKYMEHTHI IO TIOBEPKE BKIHOYa-
10T pasgen «TpebGosanus Kk kpamudukanmu nosepurtene#». B obocHo-
BAHHEIX CHyJafiXx JOITYyCKaeTca 0OBEAMHATE BIH HCKIIOYATS OTACNBHEIC
paszensl. JIoKyMeHThI 110 NOBEPKE MOT'YT CONEPXKATE NPHIOKCHHA,

B BEOAHOM YaCTH YCTAHARIMBAIOT Ha3HAYCHMUE AOKYMEHTa NO MO-
BEPKE, A TAXKE YTOUHAIOT 00BEKT CTABJAPTU3ALMH M CTENCHDL COOTBET-
CTBHMS JOKYMEHTa 10 NOBEPKEC COOTBETCTBYIOLIMM KOKYMEHTaM MEX-
OYHAPOOHEIX opraHM3alui. Paznentl JOoKyMeHTa 1o NOBEPKE COUEp-
KaT, COOTBETCTBEHHO, NICPETHMU!

— oneparnuit IO NOBEPKe, 3TANOHOB H BCTIOMOraT¢NLHBIX CPE/CTB
HOBEPKH ¢ YKA33HMEM HOPMATHBHO-TEXHUYECKHX AOKyMEHTOB, peria-
MCHTHPYIOUIHX TEXHHYeckue TpeOoBanua, ¥ (MIM) METPONOTHYECCKHC
XapaKTepHCTHKH 3THX CPEJICTB;

~ dusuIecKMX BEJIMMMH, BIHAIOLIMX Ha METPOIOTHYECKHE XapaK-
TEPHCTHKH NOBEPACMEIX CPEACTB HIMEPEHHH, ¢ YKa3aHHeM HOMHHAlb-
HBIX 3HAYEHHH BIHAIOUIMX BENHIHH K JONYCKAEMEIX 3HAYCHHH Ipesc-
NIOB OTKIOHEHHH OT HOMHHAJBHBIX 3HAYEHHH, paboT, KOTophle NPOBO-
JAT NEPEX NOBEPKOH ¥ CNocoObl MX BLIOIHEHNS.

Paszen «IlpoBeacHie NOBEPKHY COACPKHUT NOAPA3eNbl; BHEIUHHK
ocMoTp; onpoGoBatue; omnpenencHue (KOHTPONb) METPONOTHYECKHX
XapakTepucTHK. B 3Tux noapasgenax, COOTBETCTBEHHO, YKa3bIBaioT:
nepeyeHs TpebosaHuil X MOBepACMbIM CDEACTBAM M3MEPEHHH B 9acTH
KOMIUICKTAllMd H BHCIIHErO BUMA; NCPEYCHL H ONMCAHME ONEpamHii,
KOTOpPbIE HEOOXOANMO NPOBECTH ¢ MCIIONL30BAHHEM MM 663 Menonb-
30BAHHS CPENCTB H3MEPEHHH A IIOBEPKH JACHCTBHA MOREPACMOTO
CPeACTBA H3IMEPEHHA HIIH €0 COCTABHBIX YacTCH; ONMCAHKE ONEpaLHil,
YKa3aHHEIX B pasjene «Onepaluuy nosepku»; Hanbonee pauHoHaIbHEIE
METOAL! ONpeZeNeHHA METPONOTHYECKHX XapaxTepucTHK. OnucaHue
onepauuii COJICP)XHUT HAHMEHOBAHUEC M METOJ NOBEPKH, CXEMB! IOJ-
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KIIHOYCHUSA, YKa3aHUs O NOPSIKE NMPOBEACHMH ONepandid U mpe/enbHO
JOTYCKaeMOH MOrpettHocTH OTCYETA.

Pesynerarel nmoBepikn oQOpMISIOTCE UM CBHASTENLCTBOM O IIO-
BEPKE, MIIM M3BELUICHHEM O HEIPHIOXHOCTH MOBEPAEMOTO CPEACTRA H3-
MEPCHHE.

B coorserctBun ¢ P 50.2.006-94 cpencrsa usMepeHu#H moasep-
rarT NEepBUYHON, NEPUONKYSCKOd, BHEOYEPCIHOH, HHCIIEKIIHOHHOH M
IKCHepTHOH nosepxe. IlepBHYHOU NOBEPKE NOANEKAT CPEACTBE HIME-
pPEBMIl YTBERKIICHHBIX THIIOB MPH BBINTYCKE K3 MPOH3BOACTBA U PEMOH-
Ta, IpY BBO3€ No uMnopty. Ileproaudeckol mosepke noanexar cpea-
CTBa W3MEPEHMH, HAXOAAIMECH B IKCIUTYATALUHM MIM Ha XpaHCHHH,
Uepe3 ONpeIC/ICHHBIE MEXIIOBEPOMHLIE HHTepBaubl. [lepronHueckyio
NOBEPKY HNOJDKEH IPOXORUTD KaX bl 3K3CMIUIAP CPEACTBA HIMEPEHHI,
Mepuoanueckoil NOBEPKE MOTYT HE NOABEPTATBHCA CPEACTBA H3MEpe-
HMH, HaxomsLHMecs Ha JUIMTCIRHOM XpaHeHMu. BHeouepeaHylo, WH-
CHEKUMOHHYIO K FKCIIEPTHYIO NOBEPKH NMPOBOIAT TPH CIELHATEHO OT0-
BOPEHHBIX cay4asdx. Pe3ynsTatsl 3TUX NOBEPOK OTPAXKAIOT B COOTBETCT-
BYIOUMX aKTax MPOBEPKH MM B 3aKMIOYEHUH IKCICPTHON MOBEPKH.

3.8. NorpewHocTn N3MEepeHnn

[Toepewnocmu usmepenust — 3T0 OTIVIOHCHHE PE3YIbTAaTa H3MEpe-
HHMA OT MCTHHHOTO (XeHCTBUTCABLHOrO) 3HAUYCHUS H3MCPAEMONH BEJINYH-
Hbl. Kak OBl TINATENBHO HHA MPOBOAWIOCH M3MEPEHUE, Kakue OBl TOU-
HBIC CPCIACTBE M3MCPEHMH HHM IPUMCHANH, KaKHMH OBl METOHaMHM H
NpHEMaMM M3MEPCHUH HM [MONb30BAMCH, HUKOLKA HENb3d Y3HATH He-
THHHOTO (ACHCTBHTENLHOTO) 3HAYECHUA H3MepAeMOil BENMHYHHD], MOXHO
TOMBEKO AHMIUL YMEHBIIMTE 3HAUCHME IOrPEeNIHOCTH H3Mepenmd. [lo-
FPEILHOCTE W3IMEpeHHH TpeacraenseT coboll cyMMy LCAOTrO psia co-
CTABMAIOUMHX, KAXK/IAd U3 KOTOPLIX HMEET CBOIO IIPHIHHY, 00yCNOBNEH-
HYIO CBOHCTBaMM H3MepieMoro oObekta M CpesACTBa H3MEpPCHHH,
BHEIMHMMH BO3HNEHCTBHAMY Ha M3MEPACMEIH OOBEKT M CPEACTBA M3MeE-
peHuit, ksanudukanyedl ¥ COCTONHHCM ONCpaTOPa U T. 1L

B zaBrcuMocTi 0T OpPME! BRIPKEHUS pasnuyaiot abcomoTayio u
OTHOCUTENLHYIO MMOTPEHIHOCTH H3MEPEHHUH.

Abcomomuol Ha3LIBAIOT TOrpeliHOCTh H3MEPEHHH A, BLIYKCIEH-
HYIO B TEX K€ CAMHMLAX, YTO M UIMEPseMas BEIMYMH2, 1o hopmyne:
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A= Xy Xg,

TAE Xy — PE3YILTAT WIMEPEHHA; X, — NEHCTBUATENRHOE (MCTHHHOE) 3HA-
YEHHE HIMEPACSMOi BENHYHHEL

Omrocumensras NOrpeiHOcTs (O) NpeAcTaBAeT coboll orHOWIE-
nue abcomoTHON NOTPEIUHOCTH M3MEPEHUA K KHCTHMHHOMY (IeHCTBH-
TCJIBHOM}’) JHAYCHHUIO H?;MCpﬂeMOﬁ BEIIUYHHLL H BhRIpAXACTCd B PO~
IEHTax HUIH OOJEAX Hsmepaemoﬁ BEMHYHHELI. OTHOCHTGHLHY}O norpernt-
HOCTb HAaXOMAT U3 OTHOIIEHHHA:

6 = Alx, mmm 6 = Alx, 100%.

‘B 3aBMCHMOCTH OT YCTOBHH # PEXHMOB M3MEDEHHS DA3TMYAIOT
CTATHYECKYIO H IHHAMHUECKYIO IOIPEIIHOCTH.

Cmamuyeckoi Ha3LIBAXOT MOTPELIHOCTE, HE 3aBHCAIYIO O CKOPO-
CTH U3MCHEHHA H3MEPAEMOH BEITMYHHE] BO BPEMCHH.

Hunamuueckou Ha3LBAKOT ITOIPEIIHOCTD, 3aBHCAUIYIO OT CKOPOCTH
H3MEHEHHA H3MEPAEMOH BEMHUYMHBI BO BPEMEHH.

B 3aBHCHMOCTH OT XapaKTepa NPOABICHHA, BO3SMOXHOCTEH ycTpa-
HEHHA W MPUYUH BOSHMKHOBEHHA Pa3IM4aloT CHCTEMATHYECKYI0 H CIy-~
yafHy O MOrpenIHOCTH.

Cucmemamuveckoli A, HA3BIBAKOT COCTABIAIONIYIO IOTPENIHOCTH
H3MEPEHUH, OCTAIOIIYIOCH MOCTONHHOH WM 3aKOHOMEDHO H3MECHAI-
IYHOCA TIPH HOBTOPHBIX H3IMEPEHMAX OJHOH H TOH € BEIHYHHBL.

Crywaiinot A° Ha3HIBAOT COCTABIAIOUIYIO NOIPEIMHOCTH H3MEpe-
HUMH, H3IMCHAIONIYIOCA CTy4aHHBIM 00pa3oM IpH IIOBTOPHEIX H3MEpe-
HIAX OAHOM W TOH Ke BEIMUHHEL

B MU 1317-86 «I'CH. Pe3yapTaTh! U XapaKTEPHCTHKH TIOTPCLIHO-
crm m3mMepennii. GopMer npencramicaka. CrnocoOnl HMCMONL3OBAHHA
NP MCHLITAHHAX 00pasloB NPOAYKIMH H KOHTPOJIE HX HApaMeTpOB»
OTpefeNeHnl CIEAYIOIHE ITPYNNB XaPAKTEPHCTHK HOrPEIIHOCTEH M3-
MepeHHii:

— 33/1aBacMBI€ B KauecTRe TpeOyeMBIX MIIH JOTYCKACMBIX — HOPMBI
XapaKTePUCTHK NMOIPELIHOCTEH M3MEPEHHH M, KpaTKo, HOPMEI I10-
TPelHOCTER H3IMEPEHHid;

~ MPUIHCBIBAEMBIE COBOKYITHOCTH M3MEPEHMH, BBITIQIHACMBIX 10
ONpPEACHEHHON (CTaHAAPTH30BAHHON WIH aTTECTOBAHHOH) METOLMKE —
NPHAXCAHHBIE XaPAKTEPHCTHKHY MOTPEMIHOCTH H3MEPEHHH;
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— oTpakKawomye OGIM30CTL OTHENBHOTO, JKCIEPHMEHTANBHO YXKE
NONYYCHHOTO PE3YJIbTATa H3MEPEHHA K HCTHHHOMY 3HA4YEHHIO H3Me-
pAeMOH BEIMYKHBI — CTATUCTHYCCKHE OLIEHKH XAPAaKTEPHCTAK NOrpei-
HOCTEH M3MCPEHMIT MNH, KPAaTKO, CTATHCTHYECKHE OLCHKH TIOrPEeLHO-
cTeil HIMEPEHHH.

[Ipy MacCOBBIX TEXHHUYECKMX H3MEPEHMAX IIPHUMEHAIOTCH, B OC-
HOBHOM, HOPMB! IIOTPEHIHOCTEH H3MEPEHHH, 2 TaKke NPUNIHCAHHLIS
XapaKTEPHCTHKY MOIPEHOCTH H3MepeHuit. OuM npeAcTaBIsior coboi
BCPOATHOCTHBIE XAPAaKTEPUCTHKH (XapaKkTEPUCTHKH TeHEPAILHOH Co-
BOKYIIHOCTH) CIIYYaHHOH BEMMYHHE! — [OIPELIHOCTH 3MEPEHHH.

Mpu u3MepeHHAX, BRITOMHACMEIX MPH NPOBEISHMH HAayHHBLIX HMC-
CNEHOBAHMA MW METPOJIOrHYCCKUX paboT, YacTo NMPUMEHAOTCA CTaTH-
CTHYECKHE OLCHKH MOTPCIIHOCTH M3MepeHuH. OHM NPEACTaBNAT CO-
Hof cratHcTHYeckue (BHIOOpPOUHBIC) XapaKTepHCTHKH cly4dalHOH Be-
JAHYHHE! — [IOTPEIIHOCTH H3MEPEHHUIL

B kagecTBe BEPOATHOCTHBIX M CTATHCTHUYCCKMX XapaKTEPHCTHK
MOrPEIIHOCTH M3MEPCHHI MCIOMBL3YIOTCH: CPEAHEe KBAAPaTHYECKOS
OTKJIOHEHHE MOTPEIIHOCTH M3MEPEHMI MAM IPaHMIb], B NpeAenax Ko-
TOPEIX TIOTPEIIHOCTh M3MEPCHHH HaXORWTCE € 3aJaHHOH BEpOATHO-
CTLHO, MIHM X3apaKTePUCTHKH CAy4YaHHOW M CHCTEMATHYECKOH COCTaB-
MSLONIMX NOrPENIHOCTH M3MEPEHHH.

MaremaTHYeCKOE 0XMIIAHHE TIOTPEIIHOCTH H3IMEPEHHH NPERCTAB-
nget cobo#l cHCTeMarHYeCcKy NOTPENIHOCTE, M €CNIM ¢¢ 3HAYCHHME U3-
BECTHO U MOCTOAHHO, TO HA Hee B pe3yibTaT H3MEPEHHH BBOAUTCS NO-
opaBka. B Apyrux ciaydasx HCIOAbL3YIOTCAS XAPAKTEPHCTHKH HEUCKIIIO-
YECHHOMH CHCTEMAaTH4eCKOH HOTPELIHOCTH.

B xauecTRe XapakTepucTHK ClywalHOW COCTABRAIOIEH NOrPEIHO-
CTH HCTIONE3YIOTCA! CpefHee KBaIpaTU4YeCKOC OTKIIOHEHME CIY4YaHHOH
COCTaBAAIOHICH NOTPENIHOCTH M3MepeHKHH (TPEAEI AOMYyCKAEMbIX 3HaYE-
HUH, HaubONEIEE BOIMOKHOES 3HAUCHHE WM OLIEHKA — B 3aBHCHMOCTYU
OT XAPAaKTEPHCTHK MOTPEIHOCTH W3MEPEHHiT} M (npy HeoBXoaumMOCTH)
HOPMAITH30BaHHAA ABTOKOPPEMALMOHHAR PYHKUMS ClysadHod cocTas-
NAOHIEN TOTPELIHOCTH U3MEPEHHH MITH XapaKTePHCTHKM 3TOH (PYHKIIHH.

B xadecTBe XapakTepHCTHK cHCTeMaTHYecKoil cocTaBnsiome no-
IPEILHOCTH U3MEPESHHE UCITONB3YIOTCH:

— CpeAHEe KBAApaTH4eCKOe OTKIOHEHHE HEHMCKIIOYEHHOH CHCTe-
MaTHUYECKOH COCTABNMONEEH HOIPEUIHOCTH H3IMEDPEHHH;
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— rPAHHIibI, B KOTOPBIX HEMCKIIOYCHHAT CHCTEMATHYECKAR COCTaR-
ASKOUIaf MOTPCIIHOCTH M3MEPEHHH HAXOMUTCA ¢ 3aJAHHOH BEpOATHO-
CTBIO (B 4aCTHOCTH, M C BEPOATHOCTHIC, PABHOH €AMHMIIE).

[Ipu HeoOXODMMOCTH CpeliHHMe KBaJPATHYCCKHC OTKIOHCHHUS CO-
CTABAKIOIIMX TOrPeNIHOCTH U3MEPCHHR COMPOBOKIAIOTCH yKa3aHREM
NPHHATOH aNnMpoKCHMalMH 3aKOHa PacOpEREACHHUA BEPOSTHOCTEHR NHO-
rpeMBOCTH WIIH €ro Ka4CCTBEHHBIM ONHCAHHEM (HaNpHUMEp, CHMMET-
PHHHBIH, OAHOMOJANBHBLHA U T. I.).

3.9. MorpelHocT CPefiICTB N3IMEPEHUH

[lorpewHoOCTH H3MEpEHHA ONpENENsIOTCY, INaBHbIM 0Dpa3oM, no-
I'PELUHOCTAMM CPEJCTE U3MEPEHMI, HO OHHM HC TOXIECTBCHHL! uM. [lo
MPOHCXOKACHHIO PA3IHYAIOT MHCTPYMEHTANBHEIE M METOAHYECKHE MO-
rpeutHocTH. MHCTpYMEHTAIbHbIE NOTPCIMHOCTH O0YCIOBRCHBI, NIpeXc
BCETO, OCOBCHHOCTAMH HCIIONB3YCMbIX B CPEACTBAX M3MEPEHMIT MpHH-
HUIIOB ¥ METO/IOB U3MEPCHHH, & TAKKE CXEMHBIM, KOHCTPYKTHBHBIM H
TEXHOJNIOrMYECKHM HECOBEPILEHCTBOM CpPEACTE H3MepcHHR. K HHCTpY-
MEHTAIBHBIM [IOTPEIIHOCTAM OTHOCHTCH NOTPELIHOCTH CPENCTB HUiMe-
penuit 8 pabodux ycnosusx, Biovaonas B ceds ocHOBHYIO, fomosn-
HUTENBHBIE (M3-3a BAMAIOMIMX BENWYMH H HedHGOPMAaTUBHBIX Mapa-
MCTPOB BXOAHOIO CHIHajJa) M JHHaMHYECKyio nmorpeuiHoctd. MHCTpy-
MCHTAbHbIC MOTPEIIHOCTH JAHHOTO CPEACTBa M3MEPCHMI ompencna-
JOTCH JIPU €I'0 UCIBITAHUU M YKa3bIBAIOTCH B TEXHUYCCKOH JIOKYMEHTA-
nuu (nacnopre, GOpMyNApe, CBHACTENLCTBE O TIOBCPKE U Ap.). Meto-
AUYECKHE TOrpelIrocTH 00YCNOBIeHbl HeaAeKBaTHOCTBIO TIPHHHMAC-
MBIX MOJESIEH peanbHBIM 00BCKTaM, HECOBEPIICHCTBOM MCTOOR H3Me-
PeHMii, HeONPCENICHHOCTRIO 00BEKTa U3IMEPCHUS, YIIPOIICHHEM 33BU-
CHUMOCTCH, TOJIOKEHHEIX B OCHOBY MU3MEPEHHH, 2 TAaKOKE B3aUMHBIM
BIUMAHHEM CPEICTBA M3MEpEHUM, 00bEeKTa HCCACHOBAHHMA H IKCICPH-
MEHTaTOpa.

B ofuiem Bule nozpewnocme cpedcmea uzMeperuti — 310 OTKIO-
HCHHE ero peanbHol QyHKUUM npeobpa3oBaHus OT HOMHHATBHOH. Ec-
MW peanbHAf XapaKTepHCTHKa CMEUEHa OTHOCHTENLHO HOMHHANBHOU
Ha OJHY H TY )X€ BEIUYHHY [PH BCCX 3HA4YEeHHMAX Npeodpasyemoil Reau-
YUHBI, TO TAKasd TOrPELIBOCTh HA3BIBACTCA AAAUTHBHOM, WAM NOTperl-
HOCTBEO HYJA. B cioydae ecnu OHa AB/CTCA CHCTCMaTHUECKOH, TO MO-
KeT GBITh CKOPPEKTHPOBAHA CMEILCHMEM IIKANLl WM HYNEBOTO MONO-
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KEHUA YKazaTena. Eciiv e OTIIOHEHHS pealbHON XapaKTepUCTHRY OT
HOMHHANLEHOH [POTIOPIMOHABHL TEKYIIEMY 3Ha4YeHHI0 npeobpazye-
MOl BETHYHHBI, TO TaKad MOTPEIMHOCTL HA3BIBAETCA MYJbTHIUIMKATHB-
HOW WMNH AOTPELIHOCTRIO YYBCTBMTCABHOCTH, PajfiesicHye MOTPEIHO-
CTeil Ha MyIBTHIVTMKATURHbLIC H aJIUTHRHBIC BECbMa CYIICCTBCHHO NPH
PELICHUK BONIPOCA O HOPMHMPOBAHUMM TOrpeLIHOCTEH CpeJcTBa HaMepe-
HUH, 0 BEIOOpEe MeTO/a oNTHMaILHON 00paboTKN nonydaemMon nHdop-
MAaIfH O 3HAYCHHH H3MepaeMoi pemnyuHbl. ECaM cpeacTBy HIMepeHHH
NPYUCYILa TOABKO ANAMTHBHAA NOrPCINHOCT, WIH OHA CYIIECTBEHHO
NpPeBLILACT APYTHE COCTABNAIOIINE, TO MIOFPELIHOCTH CPEACTB H3MEDE-
HHA Lenecoobpa’HO HOPMHUPOBaTh aOCOMIOTHOH MOrPEIHOCTHIO.
MynsTUNNMHKATHBHAS NOIPEIIHOCTE YBEIIHYMBACTCS C YBEIHYCHHEM
H3IMEPAEMOH BEJIMYHHEI, TIOITOMY €€ OTHOCHTENBHOE 3HAYEHUE OCTACT-
CA MOCTONHHBIM BO BCEM Agnamasone. [lorpemuocTs CpescrBa U3Mepe-
HMii ¢ MpeBaMpYONEH MyNbTHINTMKATHBHON NMOTPEILHOCTBIO LEISCO-
00pa3Ho HOPMHPOBATH B BH/EC OTHOCHTEIBHOMN MOTPEHiHOCTH.

Hpusedennan nozpewnocme cpeocmea uamepeHut — OTHOCUTECIb-
Hasd TIOTPCLIHOCTL, B KOTOPOH abCOMIOTHAS MOIrpPemiHOCTh CPENCTBa M3-
MEPEHHH OTHECEHA K YCMOBHO NPUHATOMY 3HAUYCHHIO BEIMUMHLI, 11O-
CTOXHHOMY BO BCEM JIMana3oHe M3MEpeHHH MIIM B 4HacTH AyanasoHa.
YCNOBHO NPHHATOC 3HaYEHHME BENHYHHB! Ha3blBAIOT HOPMHPYHOLIHM
3HaYcHHEM. YacTo 3a HOpPMHPYIOLIEE IHAMCHHE TIPHHUMAIOT BEPXHHH
npeaen uaMepenuil. TIpUBeACHHYIO NOrPEIIHOCTE OOLIYHO BHIPAKANOT
B BPOLICHTAX.

OcHogHaA nozpewHocme cpedcmea uIMepeHuti — IMOFPEUIHOCTD
CPEACTBA H3MEPEHMH, OmpelcnseMas B HOPMaldsHBIX YCHOBHMSX €TO
NPUMCHCHUSA.

Honorrumenvrasn nozpewinocnte cpedcmed usmepenuli — CoCTap-
AA0IHasA MOTPEINHOCTH CPeACTBA U3MEPEHHH, AOMOIHHTENBHO BO3HH-
Karolas BCACIACTBME OTKIOHEHUS KAKOH-MMO0 U3 BIHANNIHX BEAHYKH
OT HOPMAaNbLHOIrO €€ 3HAYEHMH MY BCIICACTBHE e¢ BhIXOHa 3a NPEAensl
HOpManbLHOH 005acTyH 3HAUESHHI.

Hunamuneckan nozpewtHocms cpedcmea usmepenuit — TNOTpell-
HOCTb CPERCTBA M3MEPCHHH, BOHWKAIOWIAL JONONHUTENRHO NIPH H3Me-
PEHHH TIepeMEHHOR GHINYcCKOR BEAHIHHEI H 00YCIIOBICHHAS HECOOT-
BETCTBHUEM €r0 Peakuuu Ha CKOPOCTh (YACTOTY) H3MEHEHHUS BXOMHOTO
CUTHAmA,
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Fnaea 4
U3MEPEHUWE FMYBWH (NMPOMEP)

4.1. NoasoaHbLIA penbed

OnnuM 43 BaKHEHIIMX O00BEKTOB okeaHorpapHYECKHX HCCIego-
BAHUH ABIACTCH penbed AHa. PenseoM HA3BIBAIOT COBOKYNHOCTE He-
POBHOCTEH 3eMHOI NMOBEPXHOCTH, PAMIMYHBIX TI0 QUEPTAHUAM, pa3Me-
pam, NPOHCXOKAEHMIO, BO3PACTY M MCTOPHH pa3BuTHA. Penbed Toro
HIHM HHOI'0 YHAaCcTKA CIaraercs M3 MHOTOKPaTHO YepCRYIOLMXCS U I0-
BTOPAIQHIMXCA 110 pa3MepaM H Mo BHemiHeMy BURY dopm. Popmamu
penseda HasbIBAIOT ECTECTBEHHBIC Tella, IPEACTABASIOHE coOoH 000~
cODNCHHblE YaCTH 3€MHOW MOBCPXHOCTH, CPaBHHMbIC, B M3BCCTHOH
CTENeHH, ¢ reoMerpuueckumu durypamu. BakHOH XapakrepucTHKOM
penbedha cIyXar pazMmepsl €ro (opM, KOTOpHIE KIACCHPHLHPYIOTCA
CNeIYIOWMM 00pasoM: NAHETapHbie OpMBl, MeradopMbl, Makpodop-
Mb1, Me30Q)OpMBI, MHKPO(OPMEL H HAaHOGhOPMEL.

[Tnanemapnsie dopmer (2eomexcmypel) — KpynHeHIIHE (OPMBI
penbeda, onpenensionine obnuk Hame# nmnanetsl. OHY 3aHUMAOT OF-
POMHBIE MUIOIIAAN, HCHHCIAEMBIC COTHAMM THICSY ¥ TAXKC MHUITHOHAMU
KBaJpaTHLIX KinoMeTpoB. Haubonee OTYETNIHBHIMH NPEICTABUTEIIMH
[UTAHETAPHOTO penbeda ABAIOTCH OKEaHbl U MATEPUKH.

Mezapenvesp — kpynHeiinne opMel peabeda, NIOMANE KOTOPRIX
COCTABIAET AECATKM HWIH COTHH THICAY KBAJPAaTHBIX KUIOMETPOB.
B kauecrBe mpumepa noaoOHBIX GOPM MOTYT CIYXKHTL KOTJIOBHHBI
OKE€aHOB, a Ha CYLLUE — I'OPHBIC CHCTEMBL.

Maxpopenvegh — kpynasie hopmsl penbeda, 3aHUMAKIINAES TIOMIA-
OM B COTHM, THICAYH H, 3HAYATENBHO PeXe, JECATKK ThICAY KBAAPaTHBIX
kusnoMeTpoB. K HuM OTHOCATCA OTIENBHBIE XpeOThl, MIaTo, abuccans-
Hbie PABHUHBIL.

Mesopenvedh — cpeauuc Gopmsl penbeda, 3aHUMAIONINE TIIOIALHA
B NIpefeiax OT HECKONbKHX ASCATKOR KBAJPATHRIX KuloMeTpoB., OObry-
Ho 310 Hebosbiine XpeQTel, CKOMNEHNS abHCCANBHBIX XOIMOB, Y4acTKH
IpAOoBoro penseda.
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Muxpopenvedh — menxue GopMel penbeda, OCHOXHAKOULIME NO-
BEPXHOCTh Me3ogopM. [Ipsmepom Takoro penbeda ssustorcs Gepero-
BbIE BaJlbl, 3PO3HOHHBIC PHITBEHBIL.

Hanopenvedh) — camnie Menkue GopMel penbeda, BOHHKAIOMME
B Mpefenax MHKpO- H Me30Q0pM. THOHYHEIM NPEACTABUTENSM TAKOTO
penseda Asnserca pabb Ha MOPCKOM THE.

Baxueimel sajaveli MOPCKHUX TRAPOGHINMEECKHX HCCISHOBAHKI
(cornacHo crammapry C3OB 3849-82, rugporpadus — wayka, u3yuaro-
mas pensed) M IPYHT MOPCKOTO HA B HHTEPECAX MOPEIIABAHMA H HC-
HONB30BAKKA NPHPOIHEIX PECYpPCOB) SBIISETCA MOABORHLIA pelbed, noxn
KOTOPBIM MOHUMAIOT COBOKYITHOCTb BCEX (POPM MOBEPXHOCTH MOPCKOTO
mHa. Mopckoe AHO — 4acTh MOBEPXHOCTH 3eMHOM KOpH, HaXxomAiazcs
B Ipenenax mMops Hike ero yposua. [Joxpomasii pensed no croxBocTH
HE YCTYNIACT CYLIE, a OTXENBLHBIE Er0 YYACTKM HO CTENCHH TOPH30HTAb-
HOH M BEPTHUKAIBHON PACWIEHEHHOCTH JAXE NPEBOCXOJAT E€.

Moproxublii penbed W HOHHBIE TPYHTH H3YYAIOT, OPEXKIE BCETO,
KaK MCTOYHHMK HaBHIaHOHHOH omacHocTH. KpoMe Toro, sTa uidopma-
oM MOXET OBITb MCHONB30BaHA AiA BeIOOpa myHKTOB GasuposaHwus,
AKOPHBIX CTOSHOK, OPraHH3ai{H NPOMBIC/IA, PaiBeJKH ¥ NOOBIYM mo-
JE3HBIX HCKOITAEMEIX, CTPOMTENLCTBA THIAPOTEXHUIECKHX COOPYIKEHHIE,
Apoknagky HeTe- H Ta30MPOBOLOB, MOABOAHBIX KabeneH, a TakKe KaKk
NEPBUYHBIA MaTepuan A GyHIaMEHTanbHBIX Hayk o 3emne. Bonbioe
3HaYeHHEe MMEIOT M CBeleHud o penbedoobpasylonix mpoueccax
XapaKTepe NOHHBIX OCAfIKOB,

Jimsi uzydeHns nOABOAHOIO penbeda HeoOxogUMO H3IMEPHTH TIEY-
OuHbl Ha BCceH obcnemyemoil akBaropuM. Takas ChEMKa NOABOIHOTO
penbeda HazblBaeTCA RpoMepHbIMUY pabomamu, WY TIPOCTC HPOMEDOM.,
['maBHBIMM €T0 33Ka9aM¥ ABJITIOTCA: ONpejerieHNe MOABOSHOTO peibhe-
ta 1 xapaxTepa rpyHTa OHa; BLIABICHHE U 06cne 0BaHe XapaKTEPHBIX
¢opm penbeda; HaBHTAMOHHBIX onacHoCTel; y3acTKoB, yH00HBIX Ans
noxxod2 M BRICAAKH Ha Oeper; neransHoe obcnenoBanme dapsarcpos,
rasagiell ¥ MECT SKOPHBIX CTOSHOK. OfHako 33f1aya NpoMepa COCTOUT
eli¢ ¥ B JOCTOBEPHOM BLICHEHNM B3aHMHOIC PACIIONMKECHUS Pa3iHY-
HbIX ¢opM noasoasHoro penbeda ¥ NPaBHILHOM OMNPEREICHAH abCco-
JIOTHOTC YONOXEHHA U3YYEHHBIX PaHOHOB Ha 36MHOM NMOBEPXHOCTH.
BaxxHoH 0COGEHHOCTEIO IPOMEPA ABIACTCA TO, YTO NOJBOLHEIR pensed
oTheneH or HabnromaTens HENPO3PavwHLIM CNOEM BOALL. 3AECh HE MO-
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KET MCIIOAB30BaThCA cnocod nenecoodpasHoro nmondopa Touek HU3Me-
peHust rayoun. [lng Gonee NoAHOH XapaKkTEPHCTUKH XHA BAXKHO IOTY-
YHTH TAKKE M CBEJCHHA O rpyHTax. B mocnennne roap uHTepec K M3y-
YEHUIO TPYHTOB BLIPOC B CBA3H C PacIUPEeHUEM HOOEMHU B mIeNb§oBoi
30HE MOJIE3HBIX MCKOMaeMBIX, 4TO 0DOCHOBBIBAET OPranH3alivio CICIH-
anpHBIX padoT MO HMCCNEAOBaHMIO NOHHBIX TPYHTOB — ZDYHIMOGYIO
CHEMKY.

BaxHe#eidl cocTaBHOH 4acThio BCEX 3THMX paboT ABIAIOTCA Ha-
Oimogenus 3a xonebaHHIMH YPOBHA MOpA JAd NMPOBEHCHHS M3MEPEH-
HBIX FTyOHH K €NMHON YPOBEHHOMH IIOBEPXHOCTH.

4.2. Xapaxrepucrunka $HopM noABOAHOCIO penbeda

Ha Mexaynaponuom reorpagrieckoM KoHrpecce B 1889 r. snep-
Bhle OhiNla rpHHATA KIACCHPMKALNA MHOABOOHOTO penneda, KOTOpad,
npasaa, No3gHee NPETepHeNa NOBONBHO 3HAYWTEIBHBIE H3MEHEHHA.
Cpean nanbostee KpynHbix (naanerapasix) QopM, CBA3AHHBIX C reono-
THUYECKOH CTPYKTYPOH M THIIOM 3¢MHOH KOPEHI, MOXKHO OTMETHTB: bepe-
FOBYIO JIMHHIO, TTOABOAHYIO OKPAaHHy MATCDHKOB; NEPEXOJHEIE 30HRL;
CpeAHHHO-OKEaHHYECKHE XpeOTRI; NOME OKeaHa.

XapaxTepHOH BHEIIHEH H caMOH MOJOJIOH 4epToi MOZBOAHOTO
penseda ABasgercs Heperosas NHHHUA, KOTOPOH ABAACTCA FPABHUA, IIE
BOJHASA IIOBEPXHOCTE MepecexaeTcs ¢ cyuwen. Ee monoxeHue He ocra-
eTCA HeM3IMEHHBIM. JaKe HE YUHTHIBAA TEKTOHHUYECKUE MPOLECCHI, Me-
pemenieHue GeperoBoit THHMH BO3MOXKHO NOJ BJIHAHHEM KONCOaHMH
YPOBHA Pa3sNMYHOrO NPOHCXOXKIACHHA, a TAKOKE MO BO3ASHCTBHEM HH-
TEHCHBHBIX MPOLICCCOB PA3MBIBE MM akKymylauud. ClegoBaTenbHO,
noa Oeperosodt NMHHMEH NOAPAa3yMEBacTCA HEKOTOPOE CpeaHee MNojo-
KEHYUE TPAHRUEI MEXTY MOpEM U CyilleH B AaHHBIH NEPHOL.

[lonoca cymH, HEMOCPEICTBEHHO MNpHMBIKaOm@s K Oeperosoi
IHMHUM U GopMHpYIOIas penbed NON BO3ASHCTBUEM NpPOLECCOB, NpO-
TEKZIOIMX B MOpE, IIPH CYUIECTBYIOILIEM CPEHEM YPOBHE, Ha3blBacTCA
bepezom.

flo6Gepedicbem HazpiBaeTCHd 4acTh CYIUMW, IpaHp4Yallas ¢ Oeperow.
B npencnax noGepexss gopMmbl penbeda CO3RABANHCE MOPEM TpH
JpeBHUX, Doree BBICOKMX YpoBHAX. [IpubpexHas momoca Mops, Tiae
CKAABIBACTCA aKTHBHaA penbethoodpasyromlias posb TPOLECcCcos, Tpo-
TEKAIOLIHX B MODE, Ha3bIBACTCA MOOB0OHBIM Gepezosutm cKionoM, be-

62



per U nonBoAHbIH Geperosoit CKIOH COCTABIAIOT Depezogyic 30My.
3neck Haubomnee akTURHO U HPOTEKAIOT COBPEMEHHBIE IIPOLIECCH B3au-
MO/JCHCTBHA CYILH U MOPA.

B 3agHcHMOCTH OT mnpeoONafafollero BIWAHMA TEX HIM HHBIX
NpOLECCOB BLUACAKIOT JIB& OCHOBHBIX THIA MOpCKHX Geperoe: abpasu-
OHHBIC W AKKYMYJAATHBHBIC. Abpasuonnvie Oepeza XxapakTepuU3yloTCd
KPYTBHIM BLICOKMM YCTYIIOM, CIIOXEHHBIM KOPEHHBIMM TIOPOJAMHU H 00-
paloBaHHBIM pa3pyuIMTenbHOH paGoroi BonH. C TeueHHEM BpEMeEHH
AOPOUCXOAUT CKOIUIEHHC OGIIOMOYHOIO MaTepuana HenocpeICTBEHHO
y NOAHOXKUSA yCcTyna (00pbIBa), YT CIOCOOCTBYET 3aPOKICHHUIO MNLKA,
KOTOPEIA MOXET [1€PECTPAHBATLCS NIPU KaXKIOM BONHEHHH. AKKymyns-
mueHble bepeza XapaKTCPU3YIOT IUPOKHE MIISHH, OCPETOBbBIC TUIXH,
KOCHI, HU3KOC TI0DEpexKsE.

B 3aBHCHMOCTH OT CTEIEHM M3MEHEHHA HCXOOHBIX Oeperos Moxk-
HO NPHBECTM HEKOTOPEIE THIIEI Heperos.

Drvopdospiti Hepe2 OTIUYAETCA MHOTOYHCIEHHBIMH Y3KHMH, M3BH-
JUCTHIMHE U ryGokuME 3anuBaMi (ds0pAaMi), BIAIOIIHMHECA B CYIIy
Ha JIECATKM KHMIOMETPOR. JTOT Oeper MMeeT KpyThi€, YacTO OTBECHBIE
CKJIOHEI, CIIOKEHHBIE TBEPABIMU F'OPHBIMH IOPO/IAMH.

Hixepnuiii Gepez XapakTEPeH CIOXKHBIM peibedoM ¢ GObIIUM KO-
JTHYMECTBOM 3aJIHBOB HENPABHUIBHOH QOpPMBl CO CKaNHCTBIMH Oeperamu.
B zanuBax u BRons OGepera Haxomurcs 0OJBIIOE KONHUYECTBO HEBRICO-
KHX U HeBOMBIIMX OCTPOBOB, paccesHbl MHOI'QUUCICHHbIE TIOBOAHBIC
CKaITbi, MEJIH ¥ O3HKH.

Hanmamunckuii 6epez XapakTepU3yeTed BBITAHYTHIMH NAPaJLTENb-
HO 0OIlleMy HaIPaBIEHNIO MHOTOYHMCIIEHHBIMH OCTPOBAMH, BONYOCTPO-
BaMH, 3a5TMBaMi U npoausamu. Bee Gepera 3nmech Ca0KeHB! KOPEHHEBI-
MM FIOPONaM¥ H OTIHYAIOTCA DONBIIOH KPYTH3HOM.

Puacoserit 6epez ornuyaeTca O0IBIION pPacuIeHEHHOCTHIO H 0bpa-
3YEeTCA TaM, IZI¢ TOPHBIC XpeOThl MOJXOMAT OYTH UCPICHANKYIAPHO
Oepery. ITocne onyckaHus CYIM MOpE 3aTONHIO MHOTOYMCIEHHBIC [0-
JIMHBI ¥ MIPEBPATWIO MX B BRITAHYTHIC KIIMHOBUIHLIC 3aNHBLE.

Buiposnennviti bepez uMeeT CNa0Y0 MIBUIHCTOCTL OCperosoit Au-
HHHM M HM3MEHHBIH UK, K KOTOPOMY CO CTOpPOHSI CYIIH MOTYT TpH-
MBIKATh KPYThIE CKJIOHE! BO3BRIIEHHOCTEH, CIIOKEHHBIE TBEPABIMH T10-
pOHaMH.
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Jlumannotit bepee CXONEH C pHacOBBIM, HO obpazyercsa myrem 3a-
TOIUIEHHA MOPEM PedHBIX NOMMH, 00pasylomMecs NpH 9TOM 3aJIMBLI
Ha3bIBAIOTCA MMMaHAMH.

Jlazynnmiti 6epez TIOXOK TO BHEIHEMY BHJIY Ha JHMaHHbIA, HO
B 3TOM Cily4ae MENKOBOAHEIE 3AIHBEI (AaryHBH) BRITAHYTH BEOJIL 00-
IET0 HampasJICHHA HU3KHX OEperoB u BAAKTCA B CYHIY, CIOKEBHYIO
PERUIBIMH nOpogaMH. 3aecs Habmiogalores npe Oeperopkle JIMHUY,
BryTpennss, kak OpaBWIO, OYEHL H3IBANMCTAA, ¥ BHEUIHAZ, oOpaso-
BaHHad OeperosbiM GapoM H OTHHYAIOIMAACA TPAMH3IHOH.

Henemoevili b6epez HabmonaeTcs npH BOAACHHY KpPYDHBIX PEK
B MOpE M OTIHYACTCA HH3MEHHBIM nobepexneM, pa3apoblieRHBIM MHO-
FOYHCIEHHEIMH TPOTOKAMH U PYKABaMM.

Kopanrnoevtit bepez oxaiiMneH KopalnoBeIM puoM, 00pa3oBaHUA
KOTOPOro HiM BILIOTHYI0 noaxoasar k Oepery, obpasys Oeperosoit
oKaHMAAIomuH pud, WM HAXOOATCA B HEKOTOPOM YAaleHHH OT Oepe-
ra, napas Havano 6apscpaoMy pudy.

Manzpoewiit bepez obpazyerca y nobepexxpa TPONHYECKAX MOpEH,
rae Kk GeperoBoil TMHHUM NOAXOASAT FYCTHIC MaHrpoBle neca. Tam npo-
HCXOOHT OBICTpOE PA3BHTHE aKKYMYJSTHBHOIo 6epera H MpoABHXCHHE
€ro B CTOPOHY MOpA, YTO CBA3aR0 C HAaKOILUIEHHEM HAHOCOB IOA IIONO-
rOM BO3ZYLIHBIX KOPHEH NpH OTIHBE.

IlonBoanan oxpanna MaTepukoB 3aHuMmaeT 22,6 % nnomazu
Mupozsoro okeaHa M Iojpa3fiengeTcs Ha menbg, MaTEPHKOBHIH CKIIOH
H MaTEpPUKOBOE MOAHOKBE.

Llensgh, wn mamepuxosan ommens, ABIAETCI MEIKOBONHOH paB-
HuBo#, C onHOM CTOPOHEL, rpaHULCH menbha CITyKHT Geperosad JH-
HHA, a ¢ APYyro# — KpyTo#i M3rub npoduig Ha Iepexoae K MaTepHKOBO-
MY CKIIOHY, Ha3bIBaeMEIi Opoexoti wenbgha. InyOuHa BHEMmIHETO Kpas
wenega xonebnercs or 50 — 60 no 400 — 500 M, mmpuna — OT He-
CKONBKHX KM H0 1500 kM, yros HaKIoHa — OT HECKONLKMX MHHYT IO
5°. Obmas momanp, 3auaras wenkgoM, cocrasinger 31 081 000 xkm?
B ero crpoeHnM OTYETNHBO BRIACILIIOTCA BHYTPEHHAA, CPEAHAA W
BHELIHAA YacTH.

Buympennan wacmp, npoctHparomanca ot nobepexbs 10 rayOouH
nopsagka 100 M, HOCHT HazBanue mpHOpPekHas oTMens. 3aeck obpasy-
©oTes OLICTPO WIMeHAIoMHecs HopMibl penseda, KOTOPHEC HASHIBAIOTCS
JHAMHYIECKHUMH.
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Cpeousns vacme Hanbollee 3aMETHA HA IIHPOKHX menkbax U Xa-
PAaKTEPH3YETCA MCHBLUIMMH YKIIOHAMH JHA, BHIPOBHEHHON NOBEPXHO-
CThIO H PaclpOCTpaHEHHEM HIHCTBIX IPYHTOB.

Briewman wacmp, XaK NpaBuio, pacrionaraercd 3a npenenamu 100-
MeTpoBOR H300aThl M oTIMYacTeA Golee pacwICHEHHRIM penkedom. Ee
(dhopmb! penkeda aHATOTHYHL perbe()y MPHMBIKAIOIX OKPAHH MATCPHKOB.

Cnenyet orMeTuTh, YT0 NpoMepoM leabd oxpaveH Bonbuie, yem
moboit apyroi yuactok Ana MupoBoro okeaHa.

Mamepuxogolll, WA KOHMUKHEHMALHBIK CKIOH PAcIONAracTCs
Mexy menbdoM M MARTEpHKOBBIM rojaHoxueMm. OH XapakTepeH pes-
KHM YKIIOHOM CBOEH MOBEPXHOCTH B CTOPOHY J10%a OKEaHA CO CpeAHEH
rIyOuHOH BHemHero kpas 3660 M, co cpexped mmpuHoH 70 kM # co
CPENHUM YKIOHOM 3°26". Penbed CKI0HA OTIMYAETCA CHOXKHBIM CTPOS-
HAEM H HallOMHHAET ropiele peasedsl Cyun.

Mamepurxosoe noonooicue NPUMBIKAET K MaTepPUKOBOMY CKJIOHY,
OTHENAL €r0 OT A0KA OKEeaHa, M XapaKTepu3yeTcs MOILHBIM CIHOEM
0CaIkOB (B OCHOBHOM TEPPHUIEHHOTO NPOHUCXOKACHHA), MO KOTOPBIMH
3ajeraeT Kopa MaTepMKoBOro THma. Peabed noamoxus npeacraBiaeT
co0ol aKKyMYJISTUBHBIE PABHHHBI, PAC'UICHEHHBIC PYCIaMH CYCIICH3M-
OHHBIX NOTOKOB, KOHYCAMH BBLIHOCA M JOJTHHAMY.

Ilepexognas 30HA pacnonaracTcs Ha CTBIKE OKEAHOB M MATCPH-
KOB, H 3/IcCb NMPOHCXOAHT NEPECTPOHKAa MATCPUKOROTQ THHA 3E€MHOM
KOpbl B oKeaHnueckuii. [Inomans 0keanH4ecKoro AHa, 3aHATOrO mepe-
X0nHOH 30u0H, 3anumact 30 600 000 kv?.

CpeaHHHo-0KeanHYeckne XpeGThl NpencTapiaoT cobol wupo-
KWe, pasapoONeHHbIE IMOAHATHA OKECAHWYCCKOH KOPBI, OCL KOTOPBIX
4acTO NMPHYPOUECHA K CPEHEH NHHUH OKEaHOB.

Jloxke okeana XapakTepH3yeT o0nacTt OkeaHHYECKOro AHa, Jie-
XANIEro 3a mpefeaMi MarcpuKoBOTO CKIOHA M ITTYOOKOBOZHBIX Je-
no6bor Ha riybuHax Gonee 3000 M. Jloxe okeana npeacrasnser coOoH
KPYIHOSYEHCTYIO CTPYKTYDY, CO3AaHHYI0 COYCTAHHEM IPAHAHO3HBIX
KOTJIOBMH C Pa3AeAfiOnMMY UX XpedTaMu U BO3BBILIIEHHOCTAMM,

4.3. Uctopwvsa pa3BuTus npomepa

Iepsbie cBeaenna o6 okeane B GOMBIUMHCTBE CBOEM MOCTYHAMH OT
NYTEUIECTBEHHUKOB U KAIUTAHOB CYI0B, HHTEPECOBABIIMXCA B IEPBYIO
OYEpeRb BO3MOMHOCTIMYM HaBHUrauvu u obecneyeHus 0e300aCHOCTH
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MOpCIUIABAHMA. JTHM NyTeM HAa NPOTKEHHY BEKOB HaKalMBANach
uuboOpMalMA O NPHIMBAX, TEUCHHUAX H rAyOMHAX, B OCHOBHOM B Mell-
KOBOJHBIX padoHaXx. Hackoabko mpocTa HCTOpHMA OOBRIMHOrO Mpomepa,
HAacTONLKO CIIOMCHA MCTOPMA npomepa riayBoxosomuoro. Eme Ha sape
MOpEIUIaBaHUA NOSBHICA PYYHOH JIOT — BEPEBKa C Ipy30oM Ha KOHUE
(B TakoM BHIC OH CYDIECTBYET M B HacTOAlee spems). IlepBrie cree-
HYA O IPpOMepe OTMedaloTes eine B «EctecTBenHon neropum» [Inunns
Crapuero (23 r. xo H.3. — 79 1. H.3.): «Haubonemwas rinybuna Yeproro
mops, no cnosam (aGnana, goctHraer 15 craamit (2700 M), npyrue
cuurator, 4yto B 300 cragusx or bepera 3emnu nneMeHH xopakcos Yep-
HOE MOpE HEH3MEPUMO, Y TaM eLIE HHKTO He JOCTUral erc AHa». 3To
BBICKA3bIBAHHE ABHO TOBOPDMUT O HEIIOCPEACTBEHHOM H3MEDPEHHH IiTy-
6un. Cnenyronias, oTMe4eHHasA B HCTOPHH, TMONbITKA H3IMEPEHUA TIIy-
OMH B OTKpBLITOM MoOpe NpHHamICKana MaremnaHy, NeITaBWeMycs ee
COBEPLIMTL B CBOEM KPYTOCBETHOM IIaBaHMM B THXOM OKEaHE y 0-BOB
Cs. ItaBna u Tubopona. Monax 'eopr @ypase B cBoci kaure «'uapo-
rpabHs» OTMEYaeT, 4TO, JJAXKE CBNX3AB BCE CYJOBBIE CHACTH, Marennan
noayunn noriuae naaHoH 400 Mopckux caxeb (okono 730 M) u He
aoctan aHa. JIo KoHUA CPeJHMX BEKOB MOBCEMECTHO IOCHOACTBOBAJIC
MHCHHE, ONMPABIUEECA HA aBTOPHTET APHCTOTENd, YTO OKEaHBbl ABNSA-
H0TCH Oe310HHBIMM APONACTAMH.

[TepBriM mOATBEpKIACHHEM BO3MOXHOCTH H3MEDATH AOCTATOYHO
donbne rnyOMHLI MOXXHO CYMTATh HOMLITKY aHIIMHCKOTC KaiHTaHA
Munca B 1773 r., xorAa OH, NAITAACE Kak MOXHO Ty0xe ONMyCTHTH
TEPMOMETPL B BOOY, MONOXKMI MX Ha rpyHT. BriTpaBnusas 3a 6opt
JAHHB C TEPMOMETPaMH, Y€pe3 KAKOE-TO BPEMA OH 3aMETHJN, 4TO IHHA
crain cberats 4yTh MeAncHHee. [Ipy mogbeMe TEpMOMETPOR, HAYHHAA
NpUMEPHO ¢ TOTO XE MecTa, BhIOupaTk MMHBL cTano TpyaHel. B atoM
MECTE Ha JIHHb HAJIOXKHIIH MapKy H, BEIOpAB, H3MEPHIY JUIMHY JIMHA OT
Mapk# 110 1py3a (~1250 M), koTOpBI# OLIN MOKPLIT HIOM.

B 1798 r. ropusrit 3acenarens (6epr-remsopes) Hukura Kapenun
u macrepa {yHrep-unxT™eiictepsl) Erop Kpouos u Cepret CMeranun
BBINIONHMTM Ha balkane nsa MpoMEpHEIX ranca obiued NPOTKEHHO-
cThi0 oKono 120 kM ¢ 28 npoMepaMy ranyGHH, U3 KOTOPBIX 5 NpeBbima-
au 1000 M ¢ MakcuMansHo#M rinyOuHoi 1238 M.

Bo spems niasanps Ha muone «IIpeanpusTtye» nojg KOMaHaoBa-
nueM O. E. Koueby B 1823 ~ 1826 rr. 3. X. JleHny ucnonas30Ban s
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npoBeieHHA rifyDOKOBOAHOFO NIPOMEPA CKOHCTPYMPOBAHHYIO €70 YHH-
Tenem, mpodeccopom Hepnrckore yausepcurera E. HW. Tlappotom,
CnenuajibHy0 aebeaKy ¢ aBTOMAaTHYSCKMM TOpMO30M, cpabaThiBaio-
MM NpPH JOCTIDKCHUH AHA AoToM. [IpH sToM JleHU y9uTHIBAN Yron
Hawiona Tpoca. [TompoOueii cnioco® v uenons3osak B 1868 r. kamu-
tanoM P, H. Kymansu Ha xopeerte «/Tspuna» npu BRIMOMHEHHH Iiy0o-
KOBOJAHOro npoMepa 8 YepHoM Mope I H3bICKaHHA TPacch! Kabei.

B npuanmne tonsko B 50-¢ ronw XIX B. Hawanack «KOMITAHMM»
H3MepeHus 6onbNIMX rayOHH, BHI3BAHHAS NIPAKTHICCKUMH 3a/1a4aMH —
MPOKNANKOH THXOOKCAHCKOTO Tenerpadmoro xabenn. 3ti pabors: npo-
BOJIMIINCE TOA PyKOBOLZCTBOM Moathio PoHTer Mopr — neiirenanra
BoexHo-Mopckoro (nota CHIA. IlepBbie MONBITKH OKazaluch HEYHAAY-
HBIMH, [TOKa BMECTO OOBIYHOTO NOT/IHHA HE CTAIH MCNOAb3OBaTh TOH-
KM IIHYp, 3 BMECTO Ipy3a — mymegroe sppo. [lomommuux Mopn —
Mugmal bpyk B 1853 r. ckORCTpYHpOBAJ JIOT, BOCTIONB30BABINHCH HAC-
et Tlerpa I (puc. 4.1), B xoTopoM 14 00BEKTHBHOTO CBHACTENLCTBO-
BaHUA O JOCTIIKEHHH NHa TpyOKa noTa OblNa MONOM M HAllONHEHA ca-
1n0M, 4TO IO3BOMANO 3aXBarkiBaTh 0Opa3ubl rpyHTa aHa. s yRennte-
HHS TOYHOCTH H@HHOTO METOJMA, €r0 HCMONL30BAIH B KOMILIEKCE €O
CIOCIHMANTBHOH BEPTYILKOH, H3MepaioLlell NpoiiieHHBEIN Ty Th, H3RECTHOMR
1I0J Ha3zBaHWeM BepTyiuxy bayapa-Mopm.

B 1872 r. ToMconoM (oOMH
u3 yupenureneii HMupo-Esponeit-
ckoif rtenerpadHo# KOMIaHUM)
Onin MOTYYEH HATEHT Ha NpoMep-
HYi0 JieDeIKy C aBTOMATHYECKuM
TOpM03OM H NOPOBONOYHBIM JIOT-
nuHeM, poodpa3oM KOTopoik ABH-
nack nebenxa Ilappora u Jlenua.
Jlebenka Tomcona ycnemmHo Hc-
HONB30BAZIACh B  3KCIIERHI{HH
Inueaiepa B 1890 — 1891 rr. na
npoMepax B Yepnom mope. Ilpo-
KilaJka IOABOIHOTO Kabena Bbif-
BHIIA HaCYIIHYIO HEOOXOAMMOCTL 3HaHMH o rnybuHax okeaHa. batu-
MeTpudeckas xapra CesepHofl ATNaHTHKH, co3ganHas Mopy B 1873 .,
bazmporanace npuMepHo Ha 800 U3MEPCHHUAX M HA Hell yaanoch MOKa-

Puc. 4.1, Jlor Tletpa I - Bpyka.
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3aTh HMepThi peabeda AHA: KOHTHHEHTAIBHBIA mensd, rnybokoBoHELE
KOTJAOBMHEL M cpellHHHbI xpeber. A Honee noapobuas bGatumeTpuue-
ckad kapTta Bcero Mmuposoro okeaHa, cocraBneHHas B Macmitabe 1 :
10 000 000 Tonpko B 20-¢ roaer XX B., OCHOBEIBANACE NHIIE Ha 17 856
npoMepax, T.e. 0auH npoMep Ha 20 000 kv,

INonwpiTkM uCHONb30BaHug Donce PAaHHOHANLHBIX crrocobHop HiMe-
pEHHA DIyOUH, HANpUMED, ¢ MPHMEHRCHHEM 3Xa, IPEANpUKEAThE boHu-
kectneM, KonogouoBsM, Mopu 4 ApYTMMH, HE YBCHYAIKHCE YCIIEXOM.
[Tepesie a3x0n0TH! NOABUIMCE NTHIUE B 1918-20 rr. B ['epManuu (axonot
bema), B0 ®paHuuy (3x0M0T ¢ caMONMMCHEM KOHCTPYKUMH Maptu),
B Ameprke (3xonotr ®eccennena). B 20-x rr. 05111 cO31aHbl BEpsble
yARTpasBykoBeie xonorel (JlamxeneH, IlImnosckus, ONOPHCCOH).
U r HACTOALIEE BPEMA IXOA0THI pa3dlHYHbIX CHCTEM ABNANOTCA OCHOB-
HBIM CPEACTBOM MPOBEICHHA OpOMCPHEIX paﬁor.

4.4, Uenwu # cocTtas rnaporpagdpnueckmx
KCCNEAOBAHMIA

I'unporpapuucckue HecHeAOBaHHA 3aKIIOYAOTCA B U3YYCHHH OT-
AEeNbHBIX pailonos ruapocdepsl H BKIHOYAKOT B ceba HayqHOE MPOEKTH-
POBaHME, BHIMONHEHHE ruaporpadudeckux pabor, 0bpaborky M aHanM3
nx pe3ynbTatoB. OOHHM M3 OCHOBHBIX CNOCOOOB XpaHEHHA W Tpend-
CTaBACHUA Pe3yNbTATOB rujAporpaduveckHx HCCNeJOBAHHM SBALETCH
MOPCKas KapTa — BaHEHWuA MCTOUHHUK TuAporpaduyecckolt uudop-
Malu 0 MupoBoM okeaHe.

['anporpadmueckue paboThi, BHIIONHACMBIE AJIA [ONYYCHHS CBE-
JeHHUH 0 MOABOJHOM penbede ¢ LEnblo MOCHEAYIOIIEro ero u3odpaxe-
HHA Ha Kaprax, Ha3BIBAKOT cheMKoH peneeda apna. [lo marepuanam
CHEMKH COCTABIAIOT HJIH KOPPEKTHPYIOT MOPCKHE KapThl.

3anava CHEMKM 3aKJIKYAETCA HE TONBLKO B JIOCTOBEPHOM Onpene-
JCHRY B33HMHOIO PACTIONOKEHUS PasnHYHbIX 0OBEKTOB B MOpE, HO U
B YKa3aHMH TOYHOIO TON0KEHH H3YYCHHBIX PalfiOHOB HA HOBEPXHOCTH
3eMJIH, 4TO OCYILECTBISETCA HX TUIAHOBOW NPHBA3ZKOH K CINHOHN CHC-
TEME KOOPJIWHAT 3EMHOTO JUIMIICOMIA.

HamepenHsie npy BBITONHEHUH CHEMKW TyOUHE! SBISIOTCS Bep-
THKAIbHBIMH PACCTOAHHAMM OT NIOBEPXHOCTH BOAB! A0 AHA. Ho B Mope
MOJIOKEHHE NOBEPXHOCTH BOOLl HETPephIBHO MeHAeTcA. T1oaToMy TIIpH
COCTABNEHHUH KapT 3Ty NOBEPXHOCTb HENb3A NPUHMMATE 33 OTCYCTHBIN
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YPOBEHb, 2 OTCYTCTBHE B MODE HHBEIUPHBIX ceTelf HE MO3BOIET OCy-
IIECTRIATHL NEpeadyy BHICOT TPaIMIMOHHBIMA NeOHEe3UICCKHMU METO-
nmamu. Bee a1o tpebyer pazpaborku cnienHduseckol METONMKH BBHICOT-
HOro 060CHORaHHA MHApOTpaduIecKux pabor.

YudTRIBaA, YTO MOPCKAA BONA IUIOXO NPOMYCKAaeT 3JIEKTPOMAar-
HHTHBIE BONHBLI B JOBONRHO IIHPOKOM JManazoHe, TpebyroTca cymect-
BEHHBIE OTIIMYHS B NPHHIHNAX, KOHCTPYKLMA H METOAAX HCHOIB30Ba-
HUS M3MEPUTENLHON ANNapaTypsl, MO CPABHEHHIO ¢ HA3EMHBIMH TOMNO-
rpapudeckuMu pabotamu. Tak, Hampumep, aspodoTocheMKa B Mope
HCITONB3YETCA TONBKO Ha MaihiX IIIyOHHaX, HO B 3IECh CKa3hIBAacTCA
pasnHyMe ONTHYECKHX CBOHCTB ABYX cpell — BoAb M Bo3ayxa. HauGo-
Jiee TPHIOAHLIMHM M H3MEPECHHA B MOPCKOM BOJIE ABJIHIOTCE AKYCTH-
YeckHe BONKBL [loaToMy cospeMeHHBle ruaporpadHIeckHe HCCleno-
BaHHMA B OCHOBHOM OINHPAOTCA Ha FHAPOAKYCTHYECKYIO aNnapaTrypy:
3XO0MNOTh1, 3X0rpadsl, 3XOTpankl, THAPOJIOKATODE], THIPOAKYCTHIECKHAE
HABHTalIMOHHLIE CHCTEMBI.

B opranmzaiionsoM IUIaHe THAporpagHyecKde MCCICHOBAHUA
OCYDIECTRNAIOTCA B TPHM 3Tala: NOATOTOBKA K HCCASHOBAHHAM, BINOJI-
Henue pabot B Mope u 06paboTKa NOTYYERHBIX PE3YALTATOB.

IlogroToRHTENBbHBIA 3TaNl 3AUIIOMAEYCA: B HAYIHOM IUIaHMPOBA-
HUHM, COCTOAUIEM B ONpPEACTICHMM padioHa M 3aAad rujaporpaguyeckux
HCCHCAOBAHHE, a TaKKe M3YYCHWH NPETIECTBYIONMX MATEPHAIIOR;
8 BBIGOpe BHOOB paboT, METOZOB M CPE/CTB UL POBEHCHHMA HCCIIEA0BA-
HH#; B NOATOTOBKE IUIABCPEACE, ANNAPATYPH!, JIMYHOIO COCTABA, BRINOMN-
HEHHH ITPEIBapHTENbHEBIX PACUETOB U MOCTPOSHHH pabouUX IIIAHLIECTOB.

B cocras cobcTeenno riumporpaguyeckux pabot B obmieM coyvae
BXOMAT: Meofe3nticckas MOArOTOBKa paiiona pabor (iaHosoe obocHO-
BaHMeE); onpelenesmne Ky ad ryOuH (BBICOTHOE 000CKOBaHME) H IIpUBE-
JeHHe M3MEPEHHBIX IIIyOHH K Hymo riyOHH, CheMka penbeda IHa,
rugporpaduecKoe TPaJiCHUE, MOPCKAsK IPYHTOBAs CHEMKA, TONOIPa-
dryeckad cheMKa NpUOpeKHON TIONOCK); cOOp CBEeACHHI g IOHHIA.

INnanosoe obocHoBaHHE NPOMIBOAMTCA € UCIBK) HANEKHOTO H
TOYHOTO ONpENENEHHA IONMKEHHS OOCICNOBAHHEIX aKBaTOpHHl Ha
3eMHOM NOBEpXHOCTH. B KkauecTe Hyms rmyOMH Ha KapTax, H3LaBae-
MbIx FHAporpadHyeckoil ciryx0oif HalleH CTpaHE! B HacTOAMIEE BpEMS,
NPHHHMAIOT: HA HENPHIHBHEIX. MOPAX ~ CPEAHKH, MHOTONETHMIA ypo-
BEHB; HAa TIPHIMBHEIX MOPAX — HAHHH3IMA TEOpPETWIEeCKM YPOBEHD,
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paccuuTaHHBIH HCXO/AR U3 AeHCTRU NpunKBoobpasyrommx cu JIyEs 1
Connua. K npwinBHEIM MOpAM 3/1€Ch OTHOCSTCS TAaKHe, HAa KOTOPBIX
CpelHas BeNMYHHA MPHIKBA paBHa WM Gonee 50 cm.

B paitonax ¢ oTHocuTensHO ManbiMH IyOuHamu (0 — 50 M) u
CIIOXHBIM penkedoM IHA, €CTH B ITHX PaHOHAX OCYIIECTBISETCA WH-
TEHCHBHOE CYJOXOACTRO, IPHMEHAIOTCS CNEAYIONINE CIOCOOLI CheMKH
nas obecrieyeHHUs Haubonee NOMHON rapadTHM HAaBHTALHOHHOH 6e30-
MaCHOCTH IUIABAHHA,

— OT ypesa BOABI A0 NIyOHH €CTeCTBEHHOH MpPO3PauyHOCTH BOIHI
BBITIONIHAETCA IUIOMAAHOE 00CNEA0BAHHE ¢ IOMOLBIO 23podoTocheM-
ku. ITomydenHsle IpH 3TOM MarepHansl HO3BONSKOT ONPEACHUTE TIIY-
OMHBI ¥ BBIABHTH YUaCTKH CO CJIXKHBIM XapaKTepoMm pefibeda, KOTOpsIe
JOTONHUTEABHO OOCIEAYIOTCS 3XOTpajiiaMH M IIpH HeoOXOIMMOCTH
NMPOH3BOIUTCH TalkKe THAporpadHuecKoe TPajJcHHE, a Ha OTACILHBIX
uebompIIMx ydacTkax — BoponasHoe ofcneigosanve. ['maporpadmtue-
CKOE TpaJICHHE 3aKiiodaeTcs B CIUIOIIHOM, 0e3 pa3phieoB, 0OCiIcnoBa-
HUM OTACIBHEIX AKBATOPHH ¢ IOMOIUBIO CHEUHANBLHBIX YCTPOHCTE
(ruaporpadU4eCKHX TPANoOB), HOZBOIAIOIHX BBIABHTH BCE HABUIALIH-
OHHBIE OMACHOCTH, INYOHHA Haf KOTOPBIME MEHBIIE A0y CTHMOHR;

— Ha raybMHax OT €CTEeCTBEHHOM npo3payHocTH 10 30 M B paH-
OHaX, MMCHIMX BAXHOE HABUALIMOHHOC 3HaueHue, NPOBOAMTCA IUIO-
wagHoe o0CneIOBaHHE IXOTPaNaMH, B HEOOXOIUMBIX CIIyyasX BHITON-
HACTCS TUApOTpadHHECcKOe TPAJACHHE, 4 HA OTACHbHBIX HCOOMBAINX
y4acTKax — BOJoNa3Hoe obcnenoBanye. B ocTanbHBIX pailoHax BHITQI-
HEeTCA TPOMEDP ¢ WHCTPYMEHTANbHON OLEHKOH penbeda apa. Brigs-
NeHHbie yYacTKkH ¢ ApH3HakaMu HaBMIAlMOHHBIX omacHocTel obcne-
JAYIOTCA CTYLIeHHEM TalcoB NPOMEpa, TUIONIJHEIM obcnenosanneM
IXOTpanaMH, a IPU HeOOXOMWMOCTH, BO10/Ia3HEIM 00CNEN0BaHHCM,;

— ua ruybunax 30 — 50 M, B paioHax ¢ Ba)KHBIM HaBHIallMOHHbIM
3HAYCHHEM U CIIOXHBIM penbed)oM BRHIOIHACTCA HPOMED € HHCTPYMEH-
TanbLHOH ONEHKOH penbeda AHa.

Ha rnybunax Gonee 50 m Bemmonuaercs npomep. Ha yyactkax
¢ OPH3HAKAMM HABMIAUHOHHOHW OMAacHOCTH CTyHIAIOT TAJICH! NpOMEpa,
KOTOpBIH B puanazone rrybun 50 — 200 M npoBoadT B coueTanuH
C MHCTPYMECHTATLHON OLEHKOH penbeda AHa.

[Inowmanunoe obcrcAoBaHKEe ¢ MOMOLIBIO a3POPOTOCKHEMKH ITPOM3-
BOAWTCA COBMECTHO C Pa3pMKEHHBIM NPOMEPOM, a CI'YLIeHHe IpoMepa
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HPOH3IBOAAT Hocie 06paboTkH Marepuanos azpodorochemMxm (onpeae-
ncuue riry6un) GoTorpaMMETPUYECKUM MM CTEPE0dOTOrPAMMETPHYC-
ckumM crniocobamu. B paionax, rae Tpebyerca BBINONHEHHE npoMepa
¢ MHCTPYMEHTANbHOH OHCHKOM penbeda nHa, OHH NPOUM3BOASTCA OHO-
BPEMEHHO C OZIHOTO CYJHA.

[Ipn nnomazuoM oBcnenoBaHHl ¢ MOMOBIBIO a3pPOPOTOCHEMKH
MapupyThl NPOKI4ABIBAIOTCA BROAb 001ero HampaeneHWs Oepera,
2 NpOICILHOE NEPCKPHITHE CHUMKOB JOKHO COCTaBNATh HE MEHEE
60 %. PazpskcHHBIA MPOMED BHLIOMHACTCA ¢ YCIOBHEM, YTOOR! Ba Ka-
JKEBIH CHHMOK MPUXOIHIIOCH He MEHEE TPEX IajICoB poMeEpa.

[Tpu mnomaguom obcnenosanyy dxotpanamu [ IT-2 cremka npo-
H3BOAMTCA OJHMM FIOKpPBITHEM, NPH HHCTPYMEHTAITBHOH OLEHKE 3XO-
rpa¢oM Bokosoro 063opa — OJHHM IBYCTOPOHHHM IOKPBITHEM, 3XOT-
panom THna ['23T-1 — nByMa cHcTeMaMH niepecekaroiluxes raicos. Ile-
PEKPBITHC ABYX CMCXKHBIX 1I00C 0030pa AOMKHO ObITh HE MEHee ABYX
CPeAHHX KBaAPaTHHECKUX MOTPEIIHOCTEN ONpPEeAcIeHUA MecTa.

[Ipy npomepe © HHCTPYMEHTANLHOH OUEHKOY penbeda gHA MeEX-
AYTaNCOBBIE PACCTONHYS PACCUMTHIBAIOTCS HCXOMA M3 ITMPHHAI KIOJIOCHI
of30pa cpeacTs HHCTPYMCHTANABLHON OLEHKHM H BEIUYHHDB! IEPESKPBITHA
CMEXHBIX TIonoc o03opa. IIpn npomepe MeXKAYTAICOBBIE PACCTOAHUA
OCHOBHOTO {IOKPHITHA BEIOHPAIOTCA B 3aBUCHMOCTH OT XapaKTepa pellb-
cda apa u royOdUH ¢ yyanleHHeM rancoB NPU YMEHBIICHHH TITyOHH K
M3pE3aHHOCTH penbeda (IHanma3oH paccTosHui MoxeT ObITh oT 0,05 o
20 kM).

HsMmepenne rrybus NpH ChbeMKE ¢ HCIONB3OBAHHEM 3XO0JOTOB WIH
9XOTPajioB BEAETCS HENPEPRIBHO ¢ 3aMHCBLI) #X HA agATOTOBOM CaMo-
MHCLE HWJIH MarHdtTHoM Hocutene. [IpH HCOONB30BaHHMM HAMETOK H
PYYHEIX NOTOB IITyOHEBI H3MEPAIT Yepes IpOMeKyTKH He onee vet-
BEPTH MEXTAICOBOIO PacCTOAHHSA, NMPH PE3KOM H3IMEHEHHH riiyOHH W
fonbHIMX YKJIOHOB [Ha PAacCTOAHME YMEHBILAXOT B ABa paza. Y mpH-
YanbHEIX COOPYXKEHMH TTyOHHBI U3MEPAIOT Ha paccrosHuu 1, 3, 5, 7,
10 M oT cTeHku M Janee 4epes 5 M, a Ha OTKocax i OpOBKax xaHanoB —
HE pexe UeM Jyepes 5 M.

Copemka penpeda ana M rufporpaduyeckoe TpaneHHe, JaBad HH-
dopMaimio © rnyOMHaX H XapakTepe M3pe3aHHOCTH penbeda, He [o-
3IBOJMAIOT CYJUTH O M¢HETHUECKUX NPH3HAKAX penbeda, YTO MO3ROIAET
MOTy4YHTh JIMIE H3YYCHHE MAOHHBIX TPYHTOR (MOpCKas FPYHTOBasA
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C'bCMKa). CBC,[IBHPISI O JOHHBIX T'PDYHTAX HMEIOT HE TOJNBKO HAYYHBIE, HO
¥ OpHKIafHbIC UeNH: BEIOOp MECTa SKOPHBIX CTOSHOK M PadOHOB 110-
KJI3JKH Ha IPYHT IityOOKOBOAHBIX anNapaToR, CTPOWTENLCTBO YHAPO-
TEXHHUCCKHX COOPYXCHHH, MPOKNAAKM HedTe- , ra3onpoBOIOR M IO/ -
BOAHBIX kabenel. KpoMe TOro, M3yuenne AOHHBIX TPYHTOB HeoOXOMH-~
MO € POCTOM TIOMCKA W AOOBIYM NONE3HBIX HCKOMaeMeiX. Bce 9710 no-
BhILAeT TpeCoBanuA K HM300pa>KeHMIO HA KapTax TakKe MOABOAHOH
PACTHTETLHOCTH W apEalioB PacTpOCTPaHEHHS HHBBIX OPraHu3MOB, ITO
TOXE BXOMUT B KOMILICKC ruporpadguyeckux pador,

W, xoHe4yHO ke, B cocTaB rugporpaduueckux paboT BXOAAT Hc-
C/IeI0BaHNE FTHAPOMETEOPOIOTHYECKHX napaMcTpor. Habnionenus nag
TAKMMH XapaKTEPHCTHKAMH, KaK TEYCHHA, TEPMOXAJMHHAA CTPYKTYpa
801 MupoBoro okeana SBIEIOTCH MX COCTABHOH YacThio.

Ha tperweMm, mocnennem, stane npouspoxutca: obpaboTka Beei
NONy4YEeHHOH B MOpe MHHOPMaUUM C eI AOCTIDKeNHs Haubonbien
TOYHOCTH H JOCTOBEPHOCTH BHIMONIHCHHEBIX H3MEPCHHHA; COCTaRNICHUC
OTYETHBIX NNAHIICTOB U OHHCElHHf{; Hay‘leIﬁ AHAJIN3 TIOMYYCHHBIX PO~
3yJBTATOB; COCTABJICHHE HAYYHO-TEXHMYECKOIQ OTYCTA ¢ OLICHKOH [0-
JIY4YCHHHIX MaTEpHATIOR.

4.5. Cpeacrea ana cbeMky penseda fgHa

C npeBHHX BpeMeH OCHOBHAA HHGOpPMALHUs 0 NOABOAHOM penbede
nocTynana nyreM usMepcHus raybuH. [lo Mepe pasBuTHA Mopensapa-
HH#, COBEPIUCHCTBOBAHUA CY/OB, YBEIHYCHUS HX TOIHAa)a, Pa3BUTHA
XO34MCTBEHHOTO OCBOEHHA OKEaHOB, CO3JAHMA Ha Cro JHEC M HAa NO-
BepXHOCTH HedyTe- M ra3onpoBonoB, KabenbHEIX ceTel, OypoBbIX U RO~
OBbIRAIOIMX COOPY)KEHUH pocau TpeOOBAHHN K KAayeCTBY JNAHHBIX
0 penbede AHA, YTO, B CBOK O4Epelh, NOTpeboBAIo Co3aHHsI HOBMX,
Bce GoJice COBCPILIEHHBIX CPEACTR.

OcnoBesle TpeGOBAHMA X COBPEMEHHDBIM CPEACTBAM U1 CHEMKH
peabeda MOKHO chOpPMyIMPOBATH CIEAYIOMUM 00pa3oM:

~ IOJYHEHHEe HATCKHBIX JIAHHBIX B NpEAciax BCEro JHanaloHa
riybus Muposoro okeana (0 — 12 000 M), oDecrneqHBaIOLIMX HYX)AbI
KapTorpagMpoBaHMs M PELICHHE HAYYHBIX H NPOM3BO/CTBCHHBIX 3aa4;
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— NPOBEACHHE H3MEPEHHH, PETHCTPAlMH H apXMBHPOBAHHA RONY-
qaemoi MHGOPMAIHH B ABTOMATHIECKOM PEKHME ¢ BOIMOXHOCTEIO €€
NPEACTABIECHHA B peajibHOM MaciiTabe BpeMeHH,

— BO3MOXXHOCTH HETPEPHIBHONH pabOTEl B TEUCHHE ARHTENLHOIO
BPEMEHH, OTpaHH4cHHEIe raGapurhl, Bec M NOTpeblIeHHe SHEPIUM, He-
6onpnias CTOHMOCTD ANNAPATYPHI ¥ €€ SKCILTYaTallH .

o cpoeMy NPUHIKITYY AeHCTBMA BCe CYLICCTBYIONIME B HACTOSILEE
BpPEMA CPEACTBA M)A CLEMKH penbeda AHa MOXHO NOAPa3AeNuTh Ha
MEXaHM4YECKHE, THIPOAKYCTHIECKHE ¥ ONTHYECKHE.

MexanngecKue cpeicTBa H3IMEPAIOT FiayOHHBI HENOCPERCTBEHHO
B TuHEHHOR Mepe. OHH ABAI0TCA NEPBHIMH NpHGOpaMU A/ H3MEPCHUA
rybus, M3 MHOrOUHCIeRHBIX MpHOOPOR 3TOH IPYNNL! O HAIKX AHEd
JOILTH HaMETKA, PYIHOM M THXCELIH JIOTHE CO CTATBHBIM JIOTIHHEM.

Hamemxa npennaszHadeHa s u3Mepenns raybus no 5 m. Oua
npexcragagaer coboi enosblii, 6aMOYKkoBbIH UMY ATIOMHHHEBBIH HIECT
KpPYTIJI0ro CeYEHHA TUaMeTpoM 5 — 6 cM u auHo# 6 — 7 M. Hamerka
okpamaBaerca Oenoi kpackof u pazbupaerca sepHoHl kpackoH Ha Ae-
OUMETPOBRIC AciacHHA, YeTHbIC JenMMeTPhl 0603HaYa10TC KPacHbIMU
ruppaMi. OTCIETH Iy GHHBI NPOH3BOIAT ¢ TOMHOCTLIO 2o 0,1 M. Hpn
H3MEpEeHHH rTyOHH Ha ydacTKax ¢ MATKHAM IPYHTOM Ha HIDKHHH KoHeil
HaMeTKH (IATKY) HaaesaloT OamiMak — OucK owamerpom 10 — 12 om.
HaMeTko#i H3MeEPAIOT ITyOHHEI CO HINIONMOK WM KATEPOR, KOTJ@ Hc-
HOABE30RAHME DXOIIOTOR HIIM 3XOTPAnoB HEBOIMOKHO, HAPHMEDP, H3-3a
IycThiX Bopopocned. IIpn Hanuauy BONMHEHHMS HA MODPE OTCHETH! NMpo-
M3BOMATCHE B MOMCHTBI IIPOXOXKACHKA rpeCHA BONHBI H €€ NMOJOILBHI,
a rmyOuHa onpeaenaeTcs Kak CpeaHee U3 3THX OTCUETOB.

Pyunoii nom co CranbHbIM JIOTHHHEM JMaMETpoM 2 — 3 MM M
CBHHUOBBIM IPY30M IUpaMUAaNLHOK uiIn koHycooOpasHOH ¢opMBI H
Maccoi 2 — 5 xr. B oCHOBAHHH JI0Ta JACHAETCA YIyONncHME, 3ATI0NHAe-
Moe macTod uAM MbUIOM IJiA MoMydeHus obpasuoe rpynra. Jlor npea-
Ha3Ha4YeH ANA M3MepeHus MryOMH 1o 25 M, B OCHOBHOM, BHONL IIpH-
YaJILHEIX CTEHOK, HA OTMEIX, B Y3KOCTAX, HeOOMsIMX mopTax M rasa-
HAX, TOC BO3MOXHO NEPEMEIIAThCA TOABKO € HOMOIIBIO LUTIONOK, 2
TaloKe NPH MpoMepe €O JIsRd ¥ B NPOLECCe TapupoBKY 3Xxoa0Tos. [lpu
npoMepe A0TaMH OTcYeT ITyOHMHEl MPOU3BOAMTCE MO Omwkakiei 1o-
TPYKCHHOH B BOLY MApKE, HAIOKEHHOH Ha NOTHHHb, PH BEPTHKAIIL-
HOM MOJIOXKEHHH J10Ta B MOMEHT KacaHus UM JIHa.
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Taxceneitt nom Maccoi 10 32 Kr IPHKPEIILETCH K TPOCY, KOTOPBIH
nponyckaeTes 4epe3 OMok-cYeTYHK pyYHO# WIH JNCKTpHHECKOH ne-
Genku. [Tpu u3mepenun rnyOuHbB NOT BRIBOAMTCS 3a Gopr. B momenr
KacaHHs 10TOM BOAHOH IOBEPXHOCTH CTpEKa OIOK-CHETYHKAE CTABUT-
cn Ha 0. 3areM Tpoc TpaBAT. B MOMEHT KacaHuA JIOTOM JHA NPOU3BO-
AUTCA OTCHET IIMyOURLI MecTa no cdeTtdyuky. Ilpu noabeMe nora 8 Mo-
MCHT BLIXOJIa €T0 Ha NOBEPXHOCTh MOPA IPOU3BOAAT KOHTPOJILHBIA
OTCHET MO CUETYHKY, KOTOPLIH JOJDKEH COBIAHATHL C NEPBOHAYANBHEIM
(HyneBBIM) OTCUETOM.

I'uppoakyeTHYeckHe CpeAcTBA OCHOBAHBI HAa 3aKOHOMEPHOCTAX
pacnpocTpaHeHU aKyCTHHECKOro HMITYNBECa B MOPCKOH BOJAE M Cro OT-
PaXCHUS OT HOBEPXHOCTEH pa3zena ABYX Cpell i OHH B HacTOAINEE Bpe-
M5 ABAAIOTCH QCHOBHBIM HHCTPYMCHTOM HDU ChEMKE NONBOAHOIO PENIb-
eda. CpellH rENPOAKYCTHUECKHMX CPEACTB PAasAHYaroT 3X0J0THI, MHOFO-
ITy"eBBIe THIPOaKyCTHYECKHE YCTPORCTBA U axorpadisl 60kororo od3opa.

Oxonpom ~ CyOBO#H HABUTAUHOHHBIA IpuOop AN HIMEPEHHMA [IIy-
OuH, npencrasnmommi coOOH OIHONYYEROC THAPOAKYCTHYECKOE YCT-
POMCTBO IS U3MEPCHHA BEPTHKANAHLIX PACCTOAHKHA OT U3nyyarens a0
J(Ha 110 CKOPOCTH V pacnipocTpateBms 38yka B soge. [nybuny mecta H
MOKHO OIPEIENHTE KaK OTHOILICHUE

H=05V1,

rie ¢ — BpeMsA NMPOXOKIACHHA DIECKTPHUECKHM HMITYARCOM DACCTOSHHA
OT HUTYYaTENs OO0 AHa ¥ o0patho. Jlng TouHOro uimMepeHns HeOONbIMX
NPOMEXKYTKOB BDEMEHH MCIONBIYIOT MEXAHHHMECKYIO HIH 3JIEKTPOH-
HY10 Pa3BEpPTKU.

[Ipy MexaHHYECKOH pa3BEPTKE MOMEHTBI M3IYYEHUA aKyCTHYE-
CKMX HMHYAbCOB PEarMpyIOT Ha IXOTpaMMe B BHIC MpPSAMO#l NHHHH,
cityales HavyanoM oTcYeTa, 8 MOMEHTHI IPHEMa OTPaKCHHBIX CHPHA-
70B — B BHJIe npobuns aHa. [1pH 3aeKTpOHHOH pa3sBepTKe BpeMsa peru-
CTPHPYETCA ¢ NOMOIUIBIO BHICOKOCTAOHMILHBIX TCHEPATOPOB KOHOBHIX
UMOYABLCOB Ha IMdpoBrIX ykazaTenax raybun (LUVT), Ha TexHHIeCKUX
HOCUTENSX HAHHBIX WY MOJAETCA HenmocpeAcTBeHHo Ha 3BM nna no-
caeayromei obpaboTin.

DX0NOThl KNACCHPUIAPYIOT 0 TAKTHKO-TEXHHYCCKUM [IapaMeT-
paM: ' [Mara3’oH H3MepseMbIX IJIyOMH, HanpaBISHHOCTE M3NYyYEHHS,
paspewaoumas cnocobHOCTh, 4acToTa NOCKIIKH HMITYAbCOB, HHCTPY-
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MEHTANBHAad TOYHOCTE. Bee 3TH napaMeTps! 3aBHCAMEI M MX moabupa-
IOT TaK, 97006l ¢ NIOMONIBIO JAHHOTO THIIA 3X0N0Ta HaWTy4mwM obpa-
30M PElNTh Y3IKYIO 3a/1ady.

Ilo auamazony u3iMepseMbIX TITyOHH 3XONOTH AENATCH HA MEKO-
BOOHEIC (NMDOMEPHHIE), NPEAHAIHAYCHERIC JUIS M3MEpeHus TyOuH a0
300 — 500 m (TIDJ1-3, T13J1-4); cpeasernyOuHHbiC (HABUTALIMOHHBIC) —
juia rnybur no 2000 m (H3J1-10); rnybokoeoaHele — s rnybun no
12 000 m (I'D2J1-3). Jns npoMepa Ha pexax W 03¢pax HCROABIYIOT WIIH
npoMepHsie (11314, [13J1-5), mnu coeunansHuie pedHbIC IXOAOTHE
(UPIJI).

VYiyymenue cBOHCTB 3XOJOTH, B TOM YHCIC YBEHYCHHE TOYHO-
CTH U3MEPEHMI H paspellaiolled crnocoOHOCTH, HOCTHIaeTCs, B HacT-
HOCTH, NYTEM HANPaBICHHOIO HIMYYEHHA aKYCTHYECKOrO MMNyNhCa.
CrencHp HanpapACHHOCTH XapaKTepH3yeTcs YIIOM pacTBopa JAHa-
IpamMMBbl, B Tpefenax KOTOPOro HHTEHCHBHOCTD KoneGanuil H3MeHACTCS
OT MaKCHMyMa J10 Hyis. PaznuyaroT 5XoNoTsl ¢ WHPOKOH, HOPMaNbHO#
JHarpaMMol M y3Koayuesble (npeuusnonHeie) sxonoTsl. Hanpasnen-
HOCTHL OOGBIYHBIX 3IX0JOTOB OFPaHHYMBAIOT YITIOM B cpeaHem 0 = 10°,
YTO TO3BONAET W3IMEPATh TIAYOMHBI B YCJIOBHAX HEOONBIIOHW KadKH.
VY NpeuH3nOHHBIX 2XOJOTOB YIOJ H3Iy4eHKA cocTasimer | — 2° u Me-
Hee, YTO TpebyeT HCIONB30BAHKUA THPOCTAOHAHIUPYIOWHMX YCTPONCTB
It YACPYKaHHA OCH FMArpaMMul BJIONL OTBECHOM JIMHHMA.

Pazpemaromas crocobHOCTE 3X0NOTOB — MHHHMAIIEHOE PaccTos-
HUC MEXIY 00BEXTaMH, PErUCTPHPYEMBIMH pasAcibHO, — ONpPEHCseT-
CH U3 COOTHOLICHHA

=05/,

rae / — paszpemapomas crocobHOCTh 3XONOTOB; T — JIMTENLHOCTD HM-
myasca. Y COBDEMEHHBIX 3XOJIOTOB T Kolebnercs B ripexenax ot 107°
x0 107,

YacToTa NOCHIIOK HMITY/ECOB f,, OIPEACIAIOLIas NeTALHOCTH
CBeMKH peibeda nHa, OrpaHMIMBACTCH MAKCHMANBHOH TiTyOuHEl Hopy H
ONpPEHNENACTCA U3 COOTHOLICHKH

Heox = 0,5V tmax = 2H gax V;ﬂ < llllftmax-

Orcrona paccTosHHe MEXAY CMEXHBIMH TOYKaM¥ H3MepeHud Iy-
OUHBI OXAXKETCS PABHBIM
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§= Vc’;ﬁt: Ve tinaxs

Tae V. — cKopocTh cyaHa npym cheMKe penbeda gua, M/c.

HHCTpyMeHTANbHBIE OTPEINHOCTH COBPEMEHHBIX 3XONOTOB, 00y-
CJIOBIICHHBIC HECOBEPLIECHCTBOM KOHCTPYKUHH W Hen30eXHOH Hecrta-
OHIILHOCTBIO OTACNBHBIX €€ 3JICMEHTOB, COCTABAAIOT HEIHAUYHTENLHYED
HACTh CYMMAPHOH DOIPEHIHOCTH H3MEPCHHA IYOMH, COCTOALIEH, Kpo-
M€ TOr0, M3 BHEILIHHMX M METOJMHYECKHX HOrpeillHocTed. Briasienue,
YYET M OLEHKA ABYX IOCJAEIHHMX MMOTPEIHOCTEH COCTABNAIOT BaXKHEH-
mIyio 3ajady THAporpadu B Tpouecce ChEeMKH. OlEHKA CPEaHero
KBAAPATHYECKOTO 3HAYCHHI MHCTPYMEHTANbHON TIOFPEHIHOCTH OCYIIe-
CTRIIAETCA ¢ NOMOIUBIO CHEUHAILHEIX UCCHEXOBaluH, H OKO 3aHOCHTCH
B macnopr kaxaoro npubopa.

K HemocTatkaM 3XONOTOB, NMpH BCel HX TOYHOCTH H AETaILHOCTH
CHEMKH BIOML IPOMEPHBIX TAICOB, OTHOCHTCS HAallMYME NPOCTPAHCTBA
MEXTY TalicaMi, KOTOpOE OCTRETCH HeOOCIeI0OBAHHBIM.

Muozoayuegule eudpoaxycmuueckue ycmpoicmea ODBEIHHAIOT
npHOOPEI, CO3/AIONIME B TOJILE MOPCKOH BOAB! HANPABICHHOE aKYCTH-
4eCcKO¢ U3IydeHue, HMEIOLIeE 3HAUNUTRABHYIO NIPOTHKEHHOCTh O HOP-
MaIM K AHAMETPANbHON HNOCKOCTH CyRHA. AKYCTHYCCKOE IOJIe 3ECh
CO3AAeTCA HEKOTOPBIM YHCIOM Y3KOHAIIpaBICHHBIX M3ayuateneii (ot 3
o 100 B 3aBHCHMOCTH OT KOHKPETHBIX LieJcH U paliloHOB OKeaHa), Ka-
KBl M3 KOTOPBIX paboTaeT Ha NMPHHIUNE OTAEIBHOTO 3X0JI0Ta AHOO
GOpPMHPYETCH ¢ MOMOIILIO CHELHANBHEIX AHTCHHRIX CHCTEM.

MHoroayyessle 'MAPOAKYCTUYCCKHE YCTPOHCTBA 110 CBOMM OCO-
OEHHOCTAM TEOMETPUH NOAA NOAPa3fENATCA: Ha Nnpubopsl, dopmu-
PYKOUIgE aKyCTHYECKOS NOEe BEPTUKANBHLIMY AyYaMy € MOMOIUBIO He-
KOTOPOrQ YMCIIA IPHEMO-H3NYYaTeled, pasMeleHHbIX Ha 3ab0pTHRIX
HOCHTENAX, M IpHOOPL!, GOpMHUPYIOMHE aKYCTHYECKOE IOJC HAKIIOH-
HBIMH TYYaMH C TIOMOILIBIO BMOPATOPOB MAH CIICHHAIBHBIX THAPOAKY-
CTHHECKHX aHTEHH, YCTAHOBNCHHBIX HEMOCPEACTBEHHO Ha Cy/Jax.

[To cTpykType aKycTHYecKoro nojif pasiH4aioT npubopel, obpa-
3YIOLIHME CIUIONIHOA CEKTOp 3a cHET NEPEKPHIBAIOLIMXCA MMM CONMpPHKa-
CarMXCA JHarpaMM HANpaBIeHHOCTH, H NpHOOpH €O CMEKHBIMH
IHArpaMMaM# HanpasicHHOCTH, HAXOAAUIMMHCE Ha HEKOTOPOM yHane-
HHM JpYT OT Apyra. ¥ HacC B CTPAaHE HCHO/B3YIOTCA 5X0TpaNbl 1 MHOTO-
JIYYEBBIEC HXONOTHI.
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INepspMu mpubopaMu UL IUTOIIAAHOTO 00CIE0BABKHA IIOABOIHO-
ro penbeda ObUTH TUAPOAKYCTHUCCKHE YCTPOHCTRA, HA3BAHHBIE 11O aHA-
JOTHH ¢ MEXaHHYeCKUMM TpajiiaMH — sxoTpanaMu. Cpenm 3xoTpanos
BCTpEYAOTCA 00a THO2 MHOTOTYYEBEIX YCTPOHCTB.

DxoTpansl Nepsoro THNA oObeAMHAIT OOIbLIOE YHCIO IXOTPANOR
C BLIHECCHHBIMH 3a NpeZeNbl CyAHA BUOPATOpaMM, YCTaHOBNECHHBIMH
Ha )KECTKHUX KQHCTPYKIMSX B 1 — 2 M oMl OT APYIOTO IO TPaBEP3aMm
TEBOTO M MpaBoro 0opToB. OTEYeCTBEHHBIM NPEACTABUTEIEM JAHHOTO
THna npubopos ABngerca 3xorpan [ 3T-2, 0OCHOBHEIMM HEAOCTATKAMH
KOTOPOro ABMAETCH HH3Kad MaHEBPEHHOCTB, MAnad CKOpPOoCcTh npu 06-
CICAOBAHMM AKBATOPUI H OrPaHWYCHHA H3-3a HOTO/BI.

BubpaTtops! B 3X0Tpanax BTOPOTO THN2 KPEHATCH Ha MOABONHOU
YaCTH CYJIHA, YTO 00CCNEYHBACT XXECTKYIO OPHCHTAIMIO OCCBOH TMHUHK
XapAKTEPUCTHKH HANPAaBICHHOCTH KAMJIOr0 KaHala I0j 3aaHHEIM YI-
JOM Y OTHOCHTEIBHO BepTHKanu. CrenuanbHeli noabop yrnos y u yr-
noe O anarpaMMbl HapPaBJICHHOCTH HO3BOJIAET, HAUHHAN ¢ HEKOTOPO#
HeGonbIOH rayOuHEl, 00pa3oBaTh B3aHMHOE NEPEKPBITHE aKYCTHYe-
CKHX Ayuel CMEXHBIX KAHAIOB JIA MONYYCHUA TNYOHHB! NOTPYXCHUsS
BCEX HOMBOIHBIX OOBEKTOB B npouecce Tpainesnus. B yrom cioyyae co6-
CTBEHHO I'TyOMHBI M3MEPAIOTCA TOJNBKO LEHTPAMbHBIMY BEPTHKATNbHBI-
MH KaHAIIAMH, a OCTaNbHbIE H3MEPAIOT HAKIOHHBIE PACCTOSHHA

L=0,5V,
KOTOpPBIC MOKHO HCpeBCCTH B FﬂyﬁHHBI, C NOMOIULKD Bbipa)KCHHﬂ
H = Lcosys,

TIE Yp — YOI NaZeHus Kpardyailuero Iy4a B 330aHHOM KaHane.

OreuecTseHHBl NMpeNCTaBHTENb JAHHOYO THIA NMpuOOpOB — THj-
porpaduycckuit sxorpan ['DT-1.

I'naBHOE HazHAYECHHC 3XOTPAIOB 3AKIIOHAETCA B OOHAPYKEHHH
MOABOAHBIX OHACHOCTEH K 0030pe MEXIYTalCOBBIX MPOMEKYTKOB AL
ONMpeNeIeHna YYaCcTKOB, e HeoOXOXHMO YBEIHYCHHE NOAPOCHOCTH
CHEMKH.

Hcnonp3oBanne 3X0TPAIOE NO3BOJSET I10 CPABHEHMIO C 3X0JIOTA-
MH yBCIIMYMTL MIMPHHY OOCIENOBAHMA Ha OOHOM ramce. B sxorpanax
HEPROrC THIA CHA ORPEACHACTCS KONUMECTBOM BHOPATOPOR ¥ paccTon-
HHEM MCXJTY HHMH, 8 B 3XOTpanax BTOPOrO THMA OHA 3aBHUCHT OT 00-
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el IIHPHHE! HATPAMMBI HaMpPaBICHHOCTH B BEPTHKANLHOR MIIOCKO-
CTH H MEHAETCA MPONOpLMOHaNLHO TnyOHHe 8 pafione HccenoBaHHUi.
Tak, y sxorpano FOT-1 npu paboTe BceX KaHAIOB INHPHHA NOJOCH!
obcnenosannii cocrasmaer 2,4H. Ho I'3T-1 mmeror CymeCTBCHHYIO
CYMMapHYIO TIOrPENIHOCTE H3MEPEHHSA IITyOHH 32 cHeT AOMOMHHATENbHO-
FO MCKKEHHA M3MCPEHMI pedpakumeil ¥ YREMYMBAETCA OT LEHTPATb-
HOTO KaHala K KpaiiHpM. B ycnosuax xagxku nOrpeniHocTs YBenudHuBa-
ercs, 4to Tpedyer orpaHuMdeHHs JONYCTHMBIX YCIOBHHE paboT Wi co3-
nanns cTabWm3auy OpUEHTHPOBARKA KAHAIOB B YYETA YTIIOB KAYKH.

MHuoroxydessie 3X0n0Th! QOPMAPYIOT M COXPAHAIOT 3aXaHHOC Ha-
NPaBliCHAE BEPTHKATRHOTO H 0OMBINOrQ YHCHA Y3KMX HAKIOHHBIX JIy-
e, pacTioNOKEHHABIX 110 HOPMAIM K AHAMETPANbLHOM NNOCKOCTH CYX-
Ha, ¢ OOMOINBIC CHEUHAIBHEIX I'MAPOAKYCTHYECKMX aHTeHH. Pazpe-
miamas cnocobGHOCTE YCTPOKCTBA B NOJ0CE CKAHMPOBAaHUA ONpencas-
eTCH IIHPHHOH JIyda, a WHCJI0 PETMCTPHPYEMBIX 3X€Ch NIyOHH NpH OX-
HOM 30HOHPOBAHHY ~— OOLMM KONHYECTBOM ITy4eH. YCTPOHCTBO MOKET
paboTaTh TONBLKO NPH OTCYTCTRAN AMGhepeHTa, 4To NO3BOIMET yCTpa-
HHMTE BO3ZeHcTBHE KMIleBOH KadkH, a OoproBad Kauka yuHTHIBacTCA
TpH BBITHCIEHHH TTyOHH N0 H3MEPEHHOMY YTJTy KaukH Ay.

Ixozpaghel bokosozo 0630pa — ITO THAPOIOKAKOHHEIE CHCTEMBI
¢ AMCTOOOpPa3HOM XapaKTepUCTHKOH HanpaBIeHHOCTH. B BepTHKANb-
HOH IVIOCKOCTH €€ PacTBOP COCTARIAET HECKOMBKO JECATKOB FPamycoB,
a B ropusoHTanpHOM Menee 2°. [1n0ckoCTh OCHOBHOTO NENECTKa HOP-
MaIbHA K JMAaMETPanbHOMW IUIOCKOCTH CYAHA. YIILTPa3BYKOBHIE MM-
yNLCH NEPHOINYCCKH H3MYJAI0TCH MPHEMONEPERAIONMMH aHTCHHAMHA
axorpadoB H NpH CBOEM PACNPOCTPZHEHHHM B IPEJENax AuarpaMMEI
HalpaBNeHHOCTH NOCASAOBATENLHO 06y yaloT y3kylo nonocy aaa. Ilpn
3TOM OT K&KAOTO YYacTKa AHA K aHTEHHE MOCAC/ICRATENIEHO BO3Bpa-
WAKTCA 3XO-CUTHAJBI. 332 BpeMA MEXIY CMEXHBIMH MOCHUIKAMH HM-
OYABCOB CYJHO CMEILACTCA B HOBYIO TOYKY, YTO IIO3BOJIACT O4EPEIHO-
MY HMITYNsCY 00Xy4aTh HOBYIO NooCy AHA. BpeMa OT MOMEHTa H3ITY-
weHUA 00 MpHeMa 9X0-CHIHalla H3MEPSeTca ¢ NOMOLILI0 MEXaHHIECKOH
pasBEPTKH. JXO-CHIHANBl DPETMCTPHPYKTCA HAa IBWXYIUESHCA JIeHTE,
npoxurai Oymary. SIpKOCTh OTMETOK 3XOI'PaMMBI NPOROPIHORANHHA
aMIUIMTYJE OTPaKEHHOTO CHTHANA, & UX YAANCHHE OT HYNEBOH JHHMU
APONOPHUOHATLHO HAKIOHHOMY PACCTOSHMIO OT MPHEMHMKA JO COOT-
BETCTBYIODICH TOYKH MOPCKOT0 XHA.
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Kakaplii HOBBIM MMIYALC PEFHCTPHPYETCH B HOBOW CTPOKE 3XO-
rpamMmel, COBOKYBHOCTL CTPOK C OTMETKAMHM Pa3u4HON SPKOCTH CO3-
Jaer TeHesoe u30OpaxeHue penseda AHA M 0OeCNEeYHBACT NPHHUMIIU-
anbHYI0 BO3MOXKHOCTE AelnndpupoBaHus penbetda, KOTOpas, npaBaa,
ocTaerca OZHOH W3 Haubollee CNOXKHBIX 3a3]a4 NPH HMCNONb3OBAHUH
sxorpados. Kpome Toro, axorpads He MO3BOIAIOT NONYHATh KONHYe-
CTBEHHYIO OLEHKY TNybuH. B Hacrosuiee Bpems sxorpadsl 60KOBOro
ob30pa Hcnonb3yloTcs s obcnefoBaHHA NOABOXHOrO penbeda
B MPOMEKYTKAX MEKIY CHEMOYHBIMU TAICAMHM C LENBK BBIABICHHS
CNOXHBIX YYACTKOB, Tpedylolux yEenu4eHHoi noapobrocTn. K ote-
YecTBCHHBIM ycTpoiicTBaM GokoBoro o030pa OTHOCATCA rHApoOTpadHu-
yeckuit s3xorpadp ['560-100 u ruaporpaduteckue xommnekcs I'KbO-
500 n ’KBO-2000.

OnTH4yeckHe cpeAcTBa Ul CHEMKH NOABOAHOrO pefbeda OCHO-
BaHb! Ha 3aKOHOMEPHOCTAX PacHpOCTPaHEHHA CBETa M CBOWHCTBAX OI-
THYECKOro noss. B atoM caydae #cHons3yioTes pororpadupoBaHHEe U
ceetonokamus. OcHOBHEIMU (akTOpaMu, ONPEACIAIOLMMH XapaKTepu-
CTHKY ¥ BO3MOXXHOCTH ONTHHECKHX CPEOCTB ChEMKH penbeda AHa, AB-
JS10TCA: ONTUYECKHE CBOMCTEA MOPCKOT BOJIBI;, MOIIIHOCTh H SHEPreTH-
YecKHH CIIEKTpP ONTHUYCCKHX HATyvaTencH; pasMephi M OTPaxarolHe
cBo¥cTEa GopM MOABOIHOIO peibeda; KOHTPACTHAA MYBCTBUTENLHOCTh
ONTHYECKUX TIPUEMHMKOR,

(DotorpadupoBaHie NOABOJHOrO peibeda B OCHOBHOM MPOH3BO-
ouTcs cpenctsaMu aapogomocwvemxu (ADC) co cniemHanbHbIX CepHii-
HBIX CaMOJICTOR H BEPTOJIETOB C MCIOIL3OBAHMEM COBPEMEHHBIX a3pO-
doroannaparos (ADA). Pesymprarel ADPC noaeoaHoro penseda u
nobepexss IPEACTABAAFOTC B BHAE KOHTAKTHBIX OTNEYAaTKOR C a’3po-
dotopunsmos. Jid noapobHOro m3yueHs MHkpopenseda HHa HC-
TIONB3YIOTCH MOABOAHBIC CrHepesomoannapanbt, 3aKIIOHEHHbIE B BO-
fouenponuuaemsie DOKcEl. B KagecTBe MCTOYHMKA CBETa 3AECh MpUMe-
HAIOTCA MOIHBIE UMITYNIBCHBIE YCTPOHCTBA, paboTalolIMe CHHXPOHBHO
¢ ¢orokamepamu. CrepeodoTOCHHMKH TO3BOMSIOT TONYYHTH OOBLEM-~
HY!0 MOJENb MOPCKOTQ AHA.

K nocrouHcrsaM MeTom0B (oTOrpadHpOBaHHs CACOYET OTHECTH
BO3MOXHOCTh MONYYCHHS OOMBIIOro XOIU4ECTBA MHAOPMALMH 38 KO-
poTkoe spemsa. HemocTaTkm B OCHOBHOM OOBSCHIIOTCS Mano#l Mpo-
3paYHOCTRIO BOABI (MaIBIMM riTyOHHAMH), Pa3sHBIMU CHEKTPaNbHBIMH
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XapaKTePHUCTHKAMH IPYHTOB H OTPAXKEHHEM CBETa OT BOAHOH NOBEPX-
HoctH. Kpome Toro, usobpaxcHHe penneda MoKeT OHITH HNONYIEHO
TONRKO B (horonaboparopud nocie obpaboTku nneHky, a kaprorpadu-
POBAHHE CONPSDKEHO CO CROMKHBIM NponeccoM 00paboTKH.

B nocnemnee Bpems juit ofciie0BaHNs AHA CTRTH MCIIONb30BATh-
€A HOBRIC METOABI: YAMPA3EYKO8as AoKayua penbeda 0 akycmudeckasn
2onozpadua. YpTpa3ByKkoBas NOKaUMs 3akI0HacTcs B OOIydcHHH
YABTPa3BYKOBBIMH BOJIHAMH C JIOCNEOYIOUIMM Npeo0pa3oBaHHEM OT-
PAKEHHBIX CHIHAKOB B YNEKTPHUHUECKHE H CHHXPOHHBIM (POPMUPOBAHH-
eM BH3yaNsHOTO M300pakeHMN HA TeneBU3IHOHHOM 3kpane. [lpu aky-
cruueckod ronorpadmu gHO 00Nydaercs 3ByKOBOWH BOJHOH, a OTpa-
KEHHBIH CHIrHAN HAKJAJLIBACTCH HA KOrEPCHTHY ONOPHYIO BOJIHY,
co3fiasas DHPPAKHHOHHYIO KapTHHY 00BeKTa. DTa KapTHHA PETHCTPH-
pyerca B nocne ofNy4eHHS KOFEPEHTHBIM HCTOYHMKOM CBETA, Yalile
BCETO Na3¢poM, CO3/1aeT BHANMOE 00BEMHOE H300pakeHHE TIOABOAHOTO
peaseda. [Ipuboprt, ocHoBaHHEIE HAa NOZOOHBIX METOINMKAX, MO3BOMA-
10T OMYYHUTh Kpynuomacurrabuoe u3obpaxkenue HEOOIBIINX YJaCTKOB
AHA, OTAMUAIOTCA anmNapaTypoit OONBLIOH CHOXKHOCTRIO M MO3BOILIIOT
NPOU3BOIUTE CheMKy Ha paccrosHuax 10 40 — 50 M ¢ fonniuo$i paspe-
maoued cnoco0HOCTRIO,

JlazepHbie CpeACTBa ANA CHEMKM NMOABOAHOTO penseda (cperono-
KalMA) JAIOT BO3IMOXHOCT H3IMEPATh TNIyOHMHBI 4€pe3 MOBEPXHOCTE
pa3ziena BO3AyX-BOJA NpH OONBIIMX CKOPOCTHX HOCHTENACH anmaparty-
pot. IIpy 3TOM HCHONBIYETCA M3MEPCHHE HHTCPBala BPEMEHM ! MEXKIY
MOMEHTAMH BaJaja OTPaKCHHA CBETOBOH PHCPTHH BOJHOH IOBEPXHO-
CTHIO W JIHOM B KaXJIOM OTHCAbHOM clydac. brarozaps mpakTHYECKH
NOCTOSHHOH CKOPOCTH pacnpOCTPaHEHHS CKOPOCTH CBETA B BOAE YCT-
paHAOTCS HNOTpelIHOCTH, 00ycnoBneHHbIE (GIYKTYaLHAMH TEpMOXa-
AMHHBIX YCNOBWI;, Maloe pacCCHBaBME HA3EPHOTO Tyda HCKAKYacT
NOTPELUHOCTH 32 CUET HAKIIOHA JHA, a MajJas JIHTEILHOCTE HMITYJILCOB
obecneqnBacT BRICOKYH Pa3pellalomy o CIIoCobROCTD,
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fraea 5
HABNTIOAEHUA HAA KONNEBAHUAMM YPOBHA
MOPA

5.1, ObiMe nonoweHun

Konebanus ypoens mopsi — OOHH W3 OCHOBHBIX OKeaHorpadmye-
CKMX 3JEMCHTOB, XapakTePH3YIOMMX AMHAMHKY NpHOpEXHOW 30HHI
Mops. Honoxenue ypoBHA MOPA HENPePLIBHO MeHAeTCA, bomsmoe ko-
nr4ecTBO (aKTOPOB, BhIIBIBAIOMKX KONeOaHNA YPOBHA MODS, ABJIACTCA
OpUYHHON UX CNOKHOM CTPYKTYpHl. Benenacreue xaormueckoro repe-
TUIETEHHA BO3JCHCTBHA 3THX (JAaKTOPOB HAa BOJHYIO ITOBEPXBOCTh KONE-
fanus YypOBHA MOpA NPHHATO PacCMAaTPUBaTh KaK BEPORTHOCTHBIA
Ipoilece, 32aKOHOMECPHOCTH KOTOPOTO Pa3snHYaloT N0 AHATIO30HAM MEX-
rofpoBOH, CEe30HHOH, CHHONTHYECKOH B MeloMacuTabHol H3MEHYHBO-
cTH. JeHCTBHTENBHO, 3HEpreTMYeckul crexrp KoneGaHmi yporRus
KHMEeT XOpOLIO BRIPAaXKCHHBIE MUKH H3MEHYHBOCTH ¢ mepHomamu 11
ner; 3,4,6,ul2 mec.; 4,8, 121244,

Vxe B ry0okoit NpeRHOCTH Konebanuda yposhs Mops obpaiilainu
Ha ce0s BHHMaHHE MpHOPEXHRIX KHTENCH 1 Mopennaparencii. B Mec-
Tax ¢ CONBUINMHA, B TOM YUCIE K C NPUIMBO-OTIHBHBIMH KONEOaHUAMH
YPOBHA, B YCTBAX CYZOXOAHKIX peK, B 3alHBaxX ¥ OyxrTax, CHyXMBIIHX
€CTecTBeHHBIMY YOeKHIIaMH Uta MoperiapaTeneH, TOCTEReHHO HaUH-
Hanmuch HaDmoneHnsa Hapx yposHeM. Buadane mx Benu, BeposTHo, bes
Beakmx npuGopos — no oGHaXaOWMMCA W BHOBL MOKPHIBAIOLIMMCS
BOIOIO CKaJlaM, KaMHAM H T.IL., 4 3aTeM, H YK€ JOBOJBHO JaBHO, MOA-
BHIIMCH APOCTEHINHE YCTPORCTBA — ypogenusie peliku (M3MEPUTCIIBHOE
YCTPOHCTBO B BHJEC PEHKH ¢ ACHCHHAMH, NPEAHA3HAYCHHOE U HEHO-
CPEnCTBEHHONO OTCHETa YPOBHSA MOpA).

Kpome 3azau mopennabanua HabmoneHHa 3a ypoBHeM ocobeHHO
Ba)XHE! NIpH NpHOPEKHOM IHAPOTEXHUYECKOM CTPOHTENLCTEE M A00LI-
4¢ MOJIE3HRIX HCKONAeMbIX Ha mwenbge. Habmonenns B OTKpLITOM Mope
HEOOXOMUMBI MPH I'HAPOrpadpHIECKHX HCCNSIOBAKMAX — AIIA TIPHBA3KY
JaHHBIX TpoMepa IyOMH K ONpEAeNeHHOH YPOBEHHOH NOBEPXHOCTH.
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B Hay4HOM OTHOIICHHMH W3IMEPCHHS YPOBHA BAXKHBI A OHHMAHHA
$H3MYeCKUX NPOLECCOB, MPOHCXOMAALUIMX B MHPOBOM OKeaHE: MPHIH-
BO-OT/IMBHBIX, JHHAMUKH BOJIHAIX MacC, X TpaHChHOpMALMH H T.II.

5.2. OCHOBHbBIE NOHATHUA U ONpeeneHun

Hon yposennou nosepxrocmuio NOHUMAETCA HOBEPXHOCTE MOpEH
H OKCaHOB, HOPMAJILHARA K HATIPABJICHUKO CHIIBI TAXECTH.

Yposnem mops TPHHATO Ha3bIBATh BBICOTY IIOBEPXHOCTH MOpH,
cBOOOAHYIO OT BAMAHHA BETPOBBIX BOJH H 3bI0H, U3MEPACMYIO OTHOCH-
TENBHO YCIIOBHOTO IOPU30HTA. B KkadecTBe YCIIOBHOTO TOPH3OHTa, OT
KOTOPOTQ MPOU3BOJATCA OTCYEThI BBICOT YPOBHS, MOYKHO HCIIONB30BATh
MIIY, TaK HasbiBaeMbili, Hyab nocma (YCIIOBHAs, MOCTOAHHANA JUIA IAHHO-
rc YPOBEHHOTO MOCTa MOBEPXHOCTh, OT KOTOpPOH OTCUHTHIBAKOTCH
YPOBHH MODSA), WIH eOuxbill Hy26 hocmoe Mops (€AMHAsA yCIIOBHas Io-
BEPXHOCTh, OT KOTOPOH HPOM3IBOIMYCS OTCYET YPOBHS MOpDS Ha BCeX
YPOBEHHBIX MOCTaX AZHHOTO MOpA HNu paja MopeH). 3a Hynb mocta
00BIMHO IPUHUMAETCS CaMO¢ HU3KOC 3HAUEHUE YPOBHA MOPS, BO3MOX-
HoC B MyHKTC HabmofeHu#. BRICOTHOE MONOXKEHNE HYIA HMOCTA 3aKpe-
IUBICTCS HA MECTE pencpaMy, JUll KOTOPbIX (UKCHPYIOTCA OTMETKH
{BBICOTHI) OoTHOCHTENbHO [ nasHoM ['ocynapcTBEHHOM BBHICOTHOH OCHO-
Bel, 1977 .

Jng pauvoHansHoro BeldOpa ypOBEHHOH MTOBEPXHOCTH, COOTBET-
CTByIOIMEH HyII:0 FIyOMH, HeobXonuMO onpeaciaurs TpeboBaHus, ko-
TOPBIM OHA A0JDKHA COOTBETCTBOBaTL. [Jo Mepe pasBHTHA MOpennaBa-
HMA ¥ B NpOLECCE COBEPLICHCTBOBAHHA KOMIUIEKCHOIO YIIpaBiIeHHs
npuopeHOoK 3080 Mopa 3TH TpcOOBaHMA B HACTOSHIEC BPEMA MOIKHO
chopmynvpopars Cielyiouum odpasom:

— ONpeAeIeHUE TIOHATHSA HYJb TNYOHH AOIKHO OBITH YETKUM, HC-
KTiO4aIOWHUM OtMboYHbIE NPEACTABICHUA O €ro CBOHCTBAX ¥ KOMUYe-
CTBEHHBIX XapaKTEPUCTHKAX;

— NOBEPXHOCTH HyAs riyOUH NOAXHA BLIOMPATHCH NO EAUHOMY
hU3UYECKOMY CMBICHY A BCEX MOpEii;

—~ HYIH raybus Jlomxus OuTh TOCTOAHHBIMM [10 BRICOTE (Uapan-
AENILHE! NOBEPXHOCTH re0Kua) B npejeiax reorpadutiecku o6ocodien-
HbIX aKBATOPUI;

— MOJIOKEHUA YPOBHS MODS HWKe HYNS IIyOHMH IO BETHYHHE K
IPOJOTKHUTEIBHOCTH JOIDKHE! OBITh HE3HAUKTENLHRIME;
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— KapThl, kaprorpaduueckue U onucaTensHbIe MaTepHansl, Tabnu-
bl IPHJIMBOB, a TAKXKE APYTHE NOCOOHS, r/ie HCNONb3yIOTCH MIYOHHBI,
JOJDKHBI COCTABIATBECA HA OCHOBE YCTAHOBJICHHOIO [UIA JAaHHOIO paii-
OHa eIMHOro Hyms riuy6usH;

— KapTel ¥ Apyrue Kaprorpaduyeckue MaTepHalisl, COCTABICHHbIE
C MCIONB30BAHHEM MPHHATOrO HyJs riyOWH, JOMKHBI OBITH NMPUTOA-
HBIMH JUIS PEIICHHA KOMIUIEKCHOIO yNpaBiieHHs NPUOPEXHOA 30HOH H
B OTKPBITOM MOpE;

— rirybuHa, H3MepeHHas B mo0oi ToYke akBaTOPHH M B M060H MO-
MEHT, IO/DKHA POCTHIMH ITPHEMaMK NPHBOIMUTHCSK K HYITIO ITyOHMH KapThl,

— cnocoOkl onpeeneHus Hys rTyOuH J0JDKHBI OBITE IPOCTHIMU H
obecneyuBaTh MPH 3TOM BBICOKYIO TOUYHOCTh MONYYEHHA Er0 BEICOTHOH
OTMETKH.

3a eauHBIA HYJb NMOCTOB y HAC B CTpaHe Ha MOPAX, MMEIOMIMX
CBA3b C OKEaHaMH, NPUHAT rOpH30HT, nexanmid Ha 5,000 M HrKe Hyns
Kponmranckoro ¢yrTutoka, pacrnolio)KeHHOTO B MECTE, IJie BIIEPBbIC
B Poccun cranM NpOM3BOMMTLCS CHUCTEMaTWdeckKHe HabmoneHus 3a
yposriem (1703 r.). Hyme Kpomuragckoro §yrumroka 3akpernies ropu-
30HTAILHON YEPTOH HAa METAIUIMYECKOM IUIACTHHE, YKPEIJIEHHOK Ha ycToe
mocTa B Kponurragre (puc. 5.1), pacnonoxxeHHOH Ha BbICOTE, COOTBETCT-
BYIOLICH cpeiHeMy ypoBHIO 3a nepuoj 1825 — 1840 rr. Hyms Kponuran-
ckoro ¢yrmrroka GUKCUPYET NMONOKEHUE HYNIEBOH NOBEPXHOCTH CHCTEMBI
abcomoTHBIX 0TMETOK BhicoT (barmuiickas cicrema BbicoT bC).

Puc. 5.1. Hyne nocra Kponurrajckoro gyrmroxka,
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Takum obpazoM, oCHOBHBIE TpeOOBaHUA K M3MEPEHUSM YPOBHS
MOPS, 2 B A3HHBIH MOMEHT ONPEAEILIIOTC MTHOBEHHBII YPOBEHb MOPH,
3AKTFOYAOTCE B MCKAIOUEHHY KOPOTKONEPHOSHBIX KonehanuH, BbI3HI-
BAa¢MBIX BETPOBLIMM BOJIHAMH M BONHAMH 3bI0H, U HOCTOAHCTBO YCIIOB-
HOrO FOPH30HTA {PHHATOTO HYIA 0TcHeTa). [ HaApOMETEOPONOrHYCCKUS
W U3HKO-reorpadUyecK1e yCIoBUs paHOHa NpOBEACHU HabmoaeHuR
OfpeIeNA0T TpeOORAHMA K TOUHOCTH, JHCKPETHOCTH U METOAMKE IIPO-
M3BOACTBA HabnofcHuil, T.¢. BOSMOXHOCTH MCMOINL30BAHHA TOTO MIH
HHOTrQ BM A2 npubopos.

[pu uccnenoranuy xonebaHuit YPOBHSA MOpA, Npekae BCETO, He-
00X0IHMO YUMTBHIBATH BENHYHHY M Xapaktep konebanuii. [lox seruvu-
HOU KOoRebanuli ypoeHs NMOHMMAIOT PAa3HOCTH MEXAy HanOONbLIMM U
HAHMEHBIUUM 3HAYEHHSAMH YPOBHSA MOpA 32 ONpEleSICHHBIH HHTEpBal
BPEMEHHU, M OHM ABJIAIOTCH PE3y/lbTATOM HAlIOMEHHs BOJIHOBBIX KOIle-
OaHuit pasnMUHOrO NPOMCXOMNICHHS.

Hanbonee cyllecTBEHHBIE W3MEHEHHA YPOBHA HabIIOAZKOTCE Ha
MOPAX C HATHYHEM HPUAUBO-OMAUGHLIX A6AcHu (JUHAMUYECKUE U -
3UKO-XHMHYECKUE NMPOLECCH B BOJAX MOpeH M OKEaHOB, BHIZBAHHHIC
NPHUAKHBOOOPAZYIOHIMMY CHIAMH), KOT/Ia IEPUOIMUHECKIE TOBBILLICHHA U
NOHHXEHUS YPOBHA MOTYT cocTasists oT 10 no 130 cm/y. 3nawuresns-
HOE BAMAHYEe Ha xoueOanus YpPOBHS OKA3BIBAIOT H CZOHHO-HAZOHHBLE
AGAEHUS — H3MEHECHWS YPOBHA MOpEil ¥ OKCARHOB IIOZ BO3XCHCTBHEM
BeTpa U atMocdepuoro aaBneHus. [Ipu 2TOM HM3IMEHCHHE YPOBHA MO-
#eT focTHrath 30 — 40 cm/4. Kpome T1oro, MOXHO OTMETHTh 36Ccmamu-
yeckue Konebanust ypogHs mops — U3MEHEHUA ypoBHA MHUpoBOTro oKea-
Ha, CBA3AHHEIE C H3MCHEHHAME 00beMa BOAE B HEM, a TAKXKE C H3Me-
HEHHSIMH CEMKOCTH MOpEii U OKCAHOB; RAOMHOCMHbIE KOAEOAHUA YPOGHA
— H3IMEHEHHA YPOBHSA MOpS, 00yC/IOBNEHHBIE HIMEHEHHAMM IIOTHOCTH
BO/LI; bpu3ogbie Korebauus ypogHs Mops — CTOHHO-HATOHHLIE Kolebha-
HHA YPOBHA MOpSJ, BHI3BAHHBIC BO3IACHCTRHEM OPU30OBBIX BETPOB; Cel-
wiessie Konebanus yposHs mMopa — cBoboHbie KonebaHua ypoRHa MOPA
B BUJIE CTOSYUX BOJIH B 3aMKHYTBIX H I10JY3aMKHYTBIX BOJAOCMaX, Npo-
MCXOAILIKE 110 MHEPLMU [TOC/IE BO3NEHCTBHA BHEIIHHEX CHIL

Ipumenurensuo k npobaeme KYTI3 nanboneiiee 3HauchHe UMe-
JOT CIOHHO-HArOHHBIC M MIPUIHBO-OTIMBHbIC KOJeOaHHA YPOBHAR MODA.
LidTopMOBbBIe HAFOHBI HPEACTARNAKT COOON BRIHYKUECHHBIC FPABHTALM-
OHHBJE BONHBEL, Ha MENKOBOALE WX BHICOTA CYIISCTBEHHO BO3PACTaET,

84



4YTO B COMETAHWH C NPUIMBAMM H BETPOBHIMH BOJIHaMi{ MOXKET HPHBO-
OuTh K KaTacTpodudeckum mnocneacTBusM. [IpH CrOHHBIX ABNEHUAX
YMEHBIIAOTCA TIyOHHE Ha Bopax, B raBaHAX H NONXOXHLIX IIOPTOBBIX
KaHajjax, 9TO B 3HAYHTEJILHOM CTEHEHH 3aTpyImieT CyaoxoncTso. [lo-
JIOKEHHE YPOBHA IPU CrOHAX BIKACT Ha JMHAMMYECKOE BO3ACHCTBHE
BOIMH, TEYCHMH U NLA0R HA Geperosyio 4epTy M FMAPOTEXHUYECKHE CO-
OpyKeHHA B MpHOpexHOH 30HE.

Iion BO3geHcTBMEM ANHHHONEPUOAHHLIX BONH M JJIMHHBIX BOIH
3u6u (¢ nepuogoM ot 0,5 1o 4 — 5 MHH) B JAMMILECHHBIX H OTKPHITHIX
HOpTaX MOTYT BO3HHMKATH TOPH3OHTANBHBIC [OYTH NEPHOHYECKHE
ABHOKCHHA MPHUIBAPTOBAHHEIX ¥ mpHdanos cyXos (TaryH). Jsmxenne
CY/IOB Y MPHYANa NpH CpefHeil HHTCHCUBHOCTH TATYHA MOXET JNOCTH-
rats 1 — 2 M, 2 B ciIyuae cuibHoro taryHa gqaxke 8 — 10 m, npu stom
IaHHBIE BONHLI B NOPTaX MMEIOT B OCHOBHOM BHICOTY Topsaika 10 — 20
CM, 4 HHOrAa ux BeicoTa aocturaer 40 — 70 cm. Cuna, BeI3RIBAKOIIAA
3TH EBW)KEHWA, HACTOJISKO BEIHKA, YTO PACTHTENLHBIE M JaXe CTAllb-
HBIE TPOCH! (IIBAPTOBRI) MHOTAA He MOTYT YAEpXaTh CYHHO Y NpUYana
U pBYTCA. 3TH NEPHOAHYECKHE CHIbHBIC ABHXEHHA Y MpHYaNa 3aTpy-
HSAIOT WIH AEeNal0T HEBO3MOXHOM pasrpysky WIM IIOTPY3KY CYZOR,
a MHOTHA BBIHY)XKHZAIOT HX OTXOIWTh HAa Pedn. Takue ABIECHUS MOTYT
fIpHBOJUTE K Pa3zpriBy IIBapTOBBIX TPOCOB, CPHIBY IOTPY30-pasrpy-
30YHBIX pabOT H aBapuaM.

Wsmepenus konebannii ypoBHsa MOPA JOJDKHAEE BRIONHATRCA C He-
obx0ANMOH NI pemieHMs ONpEAENeHHOH 3aHayd TOYHOCTRIO, AOCTA-
TOYHOH, HAlpHMep, /g obecneyeHus HyXKJ MOpERIaBaHus (Cy oBOX-
JEHHE, PACTIONONKEHUE M IKCIUTYATANHA IPUYANOB H AKOPHBIX CTOS-
HOK), ruaporpadun (kaprorpadus, NONME, CPEACTBA HABHTALMOHHOTC
obopyiopanud), okeanorpajuu (pexumubic oboOuenns, cneuwans-
Hble UCCNEA0BAHHA, PACHETHl H NIPOrHO3kt), Fre0QH3UKH, THAPOTEXHAYE-
CKOTO NPOCKTHPOBAHUA M CTPOMTENBCTBA, HOOBYH MONE3HBIX HCKO-
TIAaEMBIX B MOpE ¥ T.1I.

5.3. CocraB »n o6nem pabor
B pamkax KVTI3 3anaqeil #ACcaen0BaHU ABIAETCA NOIYYEHHS Xa-
PAKTEPHCTUK YPOBHA, HeOOXOMUMBIX JULI ONpPENCICHHS NAPaMETPOB

IPOEKTHPYEMEIX COOpYKEHHil, OTMETOK [HA Ui TPOKIAAKH Tpy6o-
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NpPOBOJOB, & TAKKE JUIA TEXHHKO-IKOHOMHYECKOro 060CHOBaHHS H Op-
TaHM3aIHK NpeAcToAmnX paboT B NpubperkHoi 30He MOpA.

HazexHple XapakTepHCTHKM YpPOBHS MOrYT OBITE TIONYYEHKI IO
MaTepHaiaM MHOTOJIETHUX CHCTCMATHYCCKHX HaOniomenni na IMC u
I'MIT Pockomrunpomera. Ho 3TH myHKTH HaGmoAcHMH, Kak IPaBUAC,
PAcIioNoKeEHbl HA 3HAYUTENBHOM PAacCTOSHHHU JIpYT oT apyra. IlosTomy
HCAIONB30BaHHE YKA3aHHBIX XapaKTEPHCTHK B HAHHOM KOHKPETHOM
paitoHe 63 AONOMHHUTENLHBIX HCCIENOBAHU He BCer/ia BOIMOKHO.

IIpn nmposencHus HabmioneHUH 3a ypoBHEM IOCTOSHHAA HHEOP-
Manus Heobxoguma He MeHee 4-x pa3 B CYTKH, T.€. Pa3 B HIECTS HacOoB.
[Tpn crorHo-HaroHHBIX KoneOaHWAX HAOMIOMEHHUS JOIKHBI MPOHIBO-
JUTHCA KaKABIH 4ac, a MPH ONACHBIX U1 paiioHa NOBBIIICHHAX HWITH
TIOHIMKCHUAX YPOoBHA M Jaule. Ha npakTHke 4acTO NpHXoadTCA NONB30-
BaTLCA H CPEIHUM YPOBHEM MOpPS — BEIMYHHOH, NOJXY4YCHHOH B pe-
3YNLTATE OCpeiHeHUd HAOMOMeHRBIX 3HAYeHNH YPOBHA 33 OIPEHCTICH-
HEI MHTEPBAN BPEMEHH.

[Ipu mpoBeperun pabor A0 KOMIUICGKCHOMY YNPAaBICHHIO TpH-
OpexHOH 30HBI HCOOXOOHMO BBIONHATE HCCHACHOBaHUA KomeDaHMIA
YPOBHA MOPA B CICAYIOUIEM COCTARE!

— cbop, cHCTEMATH3aUMA H OLEHKA HMEIOUIMXCA MaTEepHalNoB Ha-
bmoaennit 3a xonebaHuAMKM YPOBHS B JaHHOM DaHOHE W aHANH3 pe-
3yNBTATOB NPEABUTYIHX HADMIOACHUH,

— ¢op NOMOMHUTENBHBIX MATEPHATIOB, BRIIOYAIONHA B cels pe-
KOTHOCLMpoBOuHEIe paboTel, 060opynoBaHue YpOBEHHEIX IIOCTOB M HX
BRICOTHYIO FNPUBS3KY, TIPOM3BOACTBO HabmoneHui n nepsuuayto obpa-
00TKy NMOJTy4aeMBIX JAHHBIX;

- crarucTuyeckas obpaborka u obobuienne MarepHanos Habmo-
JIeHHH U PacyeT PEKUMHBIX XapaKTEPUCTHK.

B pesynerare nccnenoBasui JOMKHE OBITH MOMYYEHB OCHOBHBIE
XapaKTepHCTHKH KONeOaHuid ypoBHA MOps B MCCIEAYEMOM paloHe.
B kaxgoM KOHKDETHOM ClIyYae cocTaB M obbem HabmojxeHUl onpene-
IAOTCA MporpaMMoil paboT M 3aBHCHT OT (H3HKO-Teorpaduyeckux
YCIOBHii paiiona M 33134 HCCNeNOBaHMH.

5.4. O6ocHoBaHMe HeobXOAUMOCTH NCCNefOBaHMM

C uenLI0 BRINONHEHMY KOMIUIEKCHOTO ynpaBnenus apnbpexsoit
30HOH MOpA HaOJIIONEHHA 3a YPOBHEM IIPOBOUITCA B TOM CRYYAE, CCIH
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HMEIOIUMECH MATepHalsl HEe MO3BOMAIT NMOIMYYHTH HeoOXOIMMBIE Xa-
PaKTePMCTHKH M napaMeTprl. Ilnanupyembie paboThl JOMKHB! YYHTBI-
BaTh OCBEIICHHOCTL paliOHa HCCIEROBAHMH, BEJUIHHY H XapakTep KO-
nchaHHi YPOBILA, €ro NMPOCTPaHCTREHHY H3MEHUHBOCTh. B 3aBucHMO-
CTH OT KOUKPETHBIX YCAOBHH OOOCHOBBIBAETCH YCTAHOBKA OJHOTO MIH
HEeCKONBKUX YpoBeHHBIX nocTtoB. Heobxoanmo, 4robbl HabmogeHHAME
OplTM OXBau€Hbl BCE ce30Hbl. Ha crafum nepcrekriBHOrO INIaHHUpPOBa-
HUA TpebyeMbIE CBCICHUA N0 YPOBHIO B DONBIMMHCTBE CIIYYaes MOTYT
OBITh MONYYEHB Ha OCHOBE HMEHOMIMXCH 0O0OLIEHHBIX NAHHBIX, CO-
JCpXKalIMXCd B CIIPABOYHHMKAX, aT1acax o APYrux nocobHsx.

Habmogenus 3a yposHeM 00s3aTeNbHO JOJDKHBI OBITh MTOOKpEI-
NeHsl HAHHBIMM MeTeopoiordyeckux Habmopenuii. Jna atoli uenn
MOXKHO BOCTIONIB3QBATLCE PE3YNLTATAMH MCTEOPONOrHYecKkHx Habuaio-
NeHUi, BBIMONHCHHBIX HEMOCPEACTBEHHO Ha Onmanexamux 'MC #
I'MII, ecni OHM ynaneHM OT MECTa HCCICIOBaHHH He Oolee YeM Ha
15 KM M HaXOHATCH B aHANOIUYHBIX QUIHKO-T¢OrpadHICCKUX YCAOBH-
ax. B mporuBHOM cnyudae B MccneAyeMoM paiioHe cnefyeT npeny-
cMOTpeTE oDopynOBaHuEe METEOIUOIAAKH, Ha KoTopod OyayT mpoBo-
OUTHCH CTAHAAPTHLIE MeTeoHabn0 aeHH .

5.5. MeToabl namepenna Konebavnn yposHa Mopsa

KoneGanma ypopHd MOpA OTAMYAIOTCS aMIIMTYIHO-4aCTOTHEIMH
XapakTepHUCTUKAMH H TpeOYIOT CHECUMANBHO OPraHH30BaHHBIX CHCTe-
MaTHYeCKHX M3MepeHuH. [IpakTHuecky BO BCeX NPHMOPCKUX CTPaHAxX
OpTaHM30BaHA, KaK MPaBWIIO, CETh NOCTOSHHBIX OBEPErOBBIX H OCTPOB-
HBIX ypogennwlx nocmoé (MecTo, obopynosanoe s HabmoneHui Han
ypoBHeM Mopi). Kpome crannonapHo# ceTH AIA penicHHA OTAENBHBIX
33124 BEXYTCS MTH30AMYECKUAE HabM0IeHMA Ha BPEMEHHEIX [IOCTAX.

Bce 3t m3MepeHus nmpoM3BOAATCS PA3NMYHLIMH THNaMy npubo-
pOB, BKIIO9as M MIPOCTYIO YPOBeHHYKO peliky. Ilpu 3TtoM Heobxoxumo
OTMETHTE, YTO TXPOBEACHHE CHCTEMATHUECKMX M3MEPEHMA YPOBHA CBA-
32HO CO 3HAYHTENBHBLIMH 3ATPYIHCHMAMM, BBI3LIBAEMBIMH (PH3HKO-
reorpaUIecKMMHU, MHAPOGHUIHYCCKHUMA H I'MOPOAMHAMHUYECKUMH YC-
TIOBMAMH TIpUOpEXHOH 30HK. 3T0 U OONBINAA OCYLIKA, M OTKPHITHIMA
Beper, u GOIBLIIME CKOPOCTH TEUEHHH, Y NEPEHOC TBEPIRIX YACTHLU,
NEAOBbLIE ABNEHUA, H PA3pylIeHHe Oeperos, n obpacTaHue UIMEPHTENL-
HbIX pubopos u 1.1 [logobHelie yenosus TpeGyioT U yCTAHOBKY H3-

87



MEPUTERLHLIX NMPHOOPOB CTPOKTENHCTBA KAIMTANLHBIX AOPOTrOCTOSIIMX
COOPY)KCHHH, a HHOTAa NPUXOMNTCA OMPAHUMHBATLECA CO3NAHWEM BpE-
MEHHHIX, CE30HHBIX YPOREHHBIX MOCTOB, HO KaXKe M 3TO HE BCETZ OKa-
3LIBACTCA BOMOMKHBIM.

B cocras paboT no OpraHM3aiMy YPOBEHHOrO NOCTa BXOIAT:

— BeIDOD MecTa;

— COCTARIICBHE NPOEKTa COOPY)XCHHH M €r0 COrflacOBaHWE ¢ TEp-
puTOpRaAsHEIMH YIMC;

— COOpYXCcHHE H 0DOpYNOBAEHE H3MEPUTEALHLIX YCTpOHCTS (YpO-
BEHHBIX peck, Mapeorpadon),

— YCTAaHOBKA PeNepos;

~ BHICOTHAS NpPHEA3Ka K OmpxalimuM penepaM rocyRapcTBeHHOR
HUBE/IMPHO#H CETH;

— HABEIHPOBaHHE N3MEPHTENBHBIX YCTPOHCTE.

Tipubpexupie nabmofenus RHaj KonebaHMIMM YypOBHA MOpA Be-
OyTCd Ha chneunaibao ofopyAoBamHEIX ypoBeHHsIx mocrax. Ilo yer-
poBiCTBY PpasnM4a0r peedHbie, cBaliHpic, CRAKHO-PEEYHDBIC YIOCTHI,
a TAK)KE YPOBCHHBIE NOCTH C YCTAHOBKOH Pa3nugHOr0 THNA CaMOMHC-
HEB YPOBHA MOPA — Mapeozpadoe (nprOOpE! KA U3MEPEHHA U HeTpe-
PHIBHOMH perHcTpatiy konebauuil yposHa mops). Ji4 petueHus xe oT-
HeIbHBIX 3afiad KPOME CTAUHOHApHOH CCTH BEXYTCA H MIH30OMYECKHE
HaOMoeHHS Ha XOTIONTHUTETRHBIX ¥ BPEMEHHEIX YPOBEHHBIX MIOCTAX.

Peeynble ypoBEHHEIE IOCTEI, Kak NpaBHiIo, 060pyayI0TCa B MOpPTax
y npurimyboro Gepera W CHabXAaKOTCA NOCTOSHHEIME METALTHHECKHMHU

YPOBCHHBIMH peﬁKaMH.
Penep
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Puc. 5.2, Cxema CBaiHOrO YPOBEHHOrD NOCTA.
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Caaiinbie yposenseie noctel (puc. 5.2) o6opyayroTtes npu mono-
FOM JIHE MOPA M OTCYTCTBHHM IHAPOTEXHHYECKUX COOPYKEHUH M COCTO-
AT U3 pafa csai, yCTAHABIHMBACMBIX B CTBOPE C [POHWBENHPOBAHHEIM
npoduieM K ¢ PacCTOAHMAMH Mexkay HUMU He Gonee 50 M. [lpuuem
TOJIOBKA CaMOH HIDKHEH cBaM aomkHa ObITh Ha 25 — 50 cMm HKe M-
HUMANBHO BO3MOXHOrO YPOBHSA, a4 IOJIOBKA caMOH BEPXHeH cBan — Ha
25 — 50 cM BHINE MakCHMAILHO BOSMOXHoro yposus. HaGmonmeuus
BBITIONHAIOTCH NMEPEHOCHBIMM YPOBEHHBIMH peiikaMu (puc. 5.3). Caaii-
HO-PEcUHbIC YPOBEHULIE TOCTB 060PYRYIOTCA NIPH TONOTOM AHE K 3HA-
YHTEABHBIX KONCOaNHAX YPOBHA, KOTAA ACTIONHHTENEHO K CRaAM yCTa-
HABIMBAKOT MOCTOAHHLIS YPOBEHHBIE PEHKH, a NIPH HEoOXOoAUMOCTH
MOXHO HCTIONB30BATH M HEPCHOCHEBIE YPOBERHbIE PEiiKHY.

116027 .
b— 1000 +2
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Prc. 5.3. Ilepesocrsie fepeBatibie K METAILINYECKHE YPOBEHHbLE PEHKH.
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Brifop THHA ypOBCHHOTO TIOCTA H €r0 KOHKPETHOE BBIIONHEHUE
LEMMKOM 3ABHCAT OT MECTHBIX YC/IOBHHM C Y4eToM lenet W 3afay npo-
BoAMMBIX HaGmoenuii. Y 3auacryio IpUXOQUTCH HATH Ha YCTPOHCTBO
KanuTalbHBIX YCTAHOBOK HECMOTPA HA WX (ONBIIYIO CTOMMOCTE, 470,
Tpakpa, MOJHOCTEIO OIPABABIBACTCHA NPH OPraHM3allMd MHOTFOJIETHHX
Habmonennit. Vinorna nonoGHue YCTRHOBRE RKCMOMAKITCH HEMOCPEL-
CTBEHHO B M1aH CTPOHTENBCTBA HOPTOBBIX COOPYKEHUH (MOMKI, BOMHO-
JIOMK! H T.I1.) M BO3BOAATCA BMecTe ¢ HHMH. TIpH sKCHEAMIMOHKRIX pa-
GoTax MCTIONL3YIOTCS, ECTECTBEHHO, CAMBIE TIPOCTHIC YCTAHOBKM. Ilpn
HallLKeHHOH pabote (CBOSBPEMEHHOE HUBEIMPOBAHKE B NEPBYIO OUC-
PElh) PHCK YCTPOficTBA MONOGHEIX NOCTOB (BENHKA BO3MOKHOCTE HO-
TEPH NPHOGOPOB B IITOPMOBYIO MOTOAY), ONPABABIBAETCA IPOMAXHBIM
BEIMTPLIILIEM BO BpEMEHH H CTENeHN HHOPMATMBHOCTH.
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MecTo ycTaHOBKM H3IMEPHTENLHBIX YCTPOHCTB ¥ PErHCTpaTopoB
KoneGaHWH ypoBHA MOPA JOMKHO OTBEHATh CJACAYIOUMM TpeboOBaHNAM:

— uMeTh B Jirofoe BpeMs roga 4ocTaTouHo cBoboHoe coobuieHue
C MOpPEM, B TOM YHCJIE M TIPH CAMOM 3HAYHTCILHOM IIOHMMEHHH YPOBHA
M OONLLICH TONIIWHE NLIA,

— HOA¥HO ObiTh 3aILUIIEHHLIM OT CHJILHOTG BOJHCHHA M OT Nia-
Byunx (Apeidylomunx) MbAOB, KOTOPHIE MOIYT MOBPEAUTL H3MEpH-
TesibHbIC YCTPOHCTBA UK BHI3BATH 3aTPYAHCHUS NPH OTCYETAX YPOBHSA
BO BPEMA LLITOPMOB;

— UX clelyer pacrionararte B MECTaX, HauMeHeEe [IOJBEPIKEeHHBIX
NOCTOAHHOMY BO3JCHCTBHIO ACATCABHOCTH uenoBeka. B HexoToprix
CITyvasnX, MpH CIELHANBHBIX UCCIEOBAHMAX, YPOBCHAEIC NIOCTS! MOTYT,
Hao0O0poT, pacnonararskci B MmecraX ¢ Haubolec HHTCHCHBHOH Jes-
TEC/ILHOCTHIO YEIIOBEKA;

— B paHOHe MPUMAAHLIX NbA0B OHH HOJKHKEI PACHIOAraTsCa HaNb-
1IC 30HLl, BHYTPH KOTOPOil NefsHOM NOKPOB MONKCT JICUb Ha JHO IIpH
crhafe ypoBHA.

HamepurensHbie ycTpOHCTBA TOMKHEl OBITH IIPOYHBIMH M YCTOH-
4UBLIMH, 3aIIMIIEHHLIMH OT pPa3pylLIAIOIIEF0 BO3ACHCTBHA Ha HHX
BOJH, TCYCHUH, THJXOB, CYAOB M Ha3zeMHOTo TpaHcropra. OHU JOIDKHLL
paboTaTh npH OOBIX THAPOMCETEOPONOTHYCCKHX YCIOBUAX M OBITh
JOCTYTIHBIMM ANA HUBENHPOBAHMA.

OcHoBHOE TpcOoBaHue KO BceM MPHOPEXHbIM HAOIIOACHHAM Hax
YPOBHEM MOpPs — 3TO HaJEXHaf CBA3b HX c caMuM Oepcrom. BeicoTHoe
NOJOMXEHHUC HYNIA KaXKAOI0 YPOBCHHOIO MOCTA JIOIDKHO ONpEAEIaThes
abconoTHOH oTMerkod. AbcomoTHoH ormeTkoit B Poccuniickon ®ene-
paliuit Ha3BIBACTCA BEICOTA (HYNA MOCTA, periepa), ONpe/ieeHHas OTHO-
cutenslo Hyns Kpoumrraacxoro dytuiroka. Boneinag yacTh mocrosH-
HBIX YPOBCHHBIX MOCTOB, NPHUBA3aHHEX K [0CYapCTBCHHON HMBCNUP-
HOM CeTH, UMceT abCOMOTHBIE OTMETKHY PENepPOB U HYJICH NOCTOR.

B cnydae orcytersna BOSM3M PACIONORCHMS YPOBCHHOrO MOCTa
MAPKH TOCYAAPCTBECHHOH HHBEIMPHON CETH KaxIbil YPOBEHHBIR MOCT
0DOpYyIyeTcs He MEHEE WEM TPeMs pernepaMi, W3 KOTOPLIX OJUH ABJA-
eTCA OCHOBHBIM, APYTHc — paboduM ¥ KOHTpONBLHEIM. OCHOBHOM penep
3aKNALIBACTCA € PACUETOM COXPRHCHUA €r0 COXPAHHOCTH HA CPOX He
menee 20-25 neT M Cy)XHT A4 MPOBEPOK BEICOTHI padoyere perepa y
3aKperUicHus Hyaa nocta. Paboumii penep CnyXsT If CHCTCMATH-

80



YECKHX ONpPEAENeHHH ¢ TOMOIBK HHBCIHPOBAHNA BHICOTHBIX OTMETOK
HyneH peex M cBait. 3aknagka OCHOBHOTC periepa YPOBEHHOrO 1ocTa
OCYIECTBAAETCS OT MapKH I'OCYAAPCTBEHHOH ONOPHOH CETH HBOWHBIM
xonoM 1V xnacca mpu anmde xoxa xo 3 kM # HI wracca npu anuHE X0-
na ot 3 no 10 kM. B cayyae orcyTcreng nogobrol cBazk HabmoneHus
Ha YPOBEHHOM NOCTY NO3BOAAIOT HONYYHTL JMHIE OTHOCUTENBHBIE
AaHHBIC O KonecbaHWAX ypOBHS MOpPA, HMCIOIIHE CPaBHHTCMBHO HE-
Gonbuioe 3HaYEHHE.

Peneps! NOCTOAHHBIX YPOBEHHBIX TOCTOB NPHBA3LIBAIOTCA K ['OCy-
RapCTBEHHON HHUBCIHMPHOHN ceTH (K HCXOXHOMY pEnepy) NpeaAnpuaATH-
MH ['N12BHOTO YOPRBICHHUA T'€OMC3HH U Kaprorpadun. Penepsl BpeMeH-
HLIX NMOCTOR MPUBA3LIBAIOTCH OpraHH3auedt, nposojawedl ux 3axnan-
ky, nupendapoBanneM Il knacca. Eciim npuBasky no kakoid-nubo npu-
YHHE BBINOJIHHTE HEMb3A, TO OCHOBHOMY DEnepy IPHAACTCA YC/IOBHaNR
OTMETK4, paBHaA NPEBBILEHHIO penepa Hag Hyiaem nocta. KoHTpons-
HOE HUBE/IHPOBARHHE H3IMEPHTENLHBIX YCTPOHCTB YPOBEHHOIO MOCTa
(peck, cBail) NPOU3BOMMTCA HE PEIKE ABYX pas B Tofl. Pe3ynsTathl HHBE-
AMPOBAHUA ITHX YCTPOHCTB 3aNHCHIBAIOTCA B TEXHHYECKOE JE/I0 IIOCTE.

M38eCcTHO, 4TO XapakTep KojacOaHHH YPOBHA MOpH MEHAETCA OT
MecTa K mecTy. IloaToMy BO3HMKAEcT BOMIPOC: HA KAKOM HPEHCBHOM
YOARCHAY OT YPOBEHHOI'C NOCTA €LIE MOXKHO IIONB30BATHCA PEIY/ILTA~
TaMH BBITOTHEHHEIX Ha HeM Habmionenui? To ecth HeobxoaumMo ompe-
JAENHTH TIpefeNl JEHCTBUA YPOBEHHOTO ITOCTA.

Ilpedenom Odeticmeun ypoeennozo nocma A TO HANPABICHUIO
K nocty B Ha3sbIBaIOT paccTOsHUE o OT 110CTA A, MPH KOTOPOM Pa3HOCTb
BBICOT MI'HOBEHHOIO YDOBHX JAis MOOOro MOMEHT2 HE NMPEBOCXOIMT
Hanepel 3agaHHo® Benuukeh. EcrectBenHo, WTO mpegen meHCTBUA
YPOBEHHOTO 110CTA TEM MEHBILE, YeM Golbilie BOZMOKHA4 BBICOTA YPOB-
HA B JAaHHOM pafoHe, YeM cliokHee penbed /a H koHdurypauus Gepe-
TOB, YeM CHJIBHEE H3MEHAIOTCS BE/MYMH2 U (a3a xonebanuil ypoBHs.

Ecnn B pafioHe HCCIENOBaHAA HUMECTCH HECKONBKO YPOBEHHBIX
TIOCTOB, TO, PacCuUMTaB Npefens! ACHCTBYA NO HANPaBICHHIO KOKROTO
U3 HMX M COSIMHHB KOHUEBLIE TOYKHM NNABHOW KPHROMH, ONMpPEREeIdIOT
pabouyic 30HY. DTO 3HAUMT, 9T0 paboyas 30HA npeacraBaser coboi
axBaTOPHMIO, B NIPEACIIAX KOTOPOH BHICOTA MFHOBEHHOTO YPOBHA HE OT-
AMYASTCA OT BHICOTHI MTHOBEHHOTO YPOEHA Ha caMoM nocry Somsiue
ONpEACNCHAOH REJTMIHHLI.
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YCTaHOBUB Tpefenbl JAEHCTBHA YPOBCHHBIX NOCTOB, HMCIOMIMXCA
B palOHC WCCIICAORAHMH, H IOCTPOMB paboune 30Hbl, MOXKHO NORYYHTH
NpesICTaBlICHHE O KauecTBe BbICOTHOTO ofocmonaumsd. Ecmu paboume
30Hpb! IIEPECCKAIOTCA M HA JII000M yYacTKe CHCMKH MOXHO 110J1530BaTh-
€A IOKA3AHMAMM XOTA OBl OHOTO NOCTA A IPHBEICHUS 1IYOUH X yC-
TAHOBJICHHOMY HYIO, BBHICOTHOC 0DOCHOBaHHME CAEAYCT CUMTATH Ha-
JCKHLIM W JOCTATOYHLIM. B NpOTMBHOM clydac HPUHHMAIOTCS MEPEI
114 o00py0BaHHA BPEMCHHBIX YPOBCHHBIX I1OCTOB.

[o npuHUKIY H3MEPEHHS YPOBHA MOYKHO YCHOBHO BBUICIHTH ABA
THIa npHOopoB, [1pubopsl, HENIOCPEACTBCHAO M3MCPAHIOUIHC KOneOaHUs
YPOBHS MOpS, HAIPUMED, € MOMOLIBIO YPOBEHHEIX PCCK, MOTUIABKOBBIX
CHCTEM ¥ T.II, & TaKxe NpHOopbl, C NMOMOLLBLIO KOTOPHIX KonebaHus
YDOBHS MOPS U3MEPAIOTCH KOCBCHHBIM ITYTCM, HAIIPUMED, MYTCM H3Me-
PEeHHs THAPOCTAaTHYECKOTO HABNCHHUA, 3aTYXAHUS PAJIMOAKTHBHOIO H3-
AY4EHHS U T.0.

Hawnbonee npoctsiM 1ipubopom jis1g u3mMepenus xoncbaunii yposus
MOp#, ¢ HMOMOUIBIO KOTOPOTO BEOYTCS CHCTEMaTHueckne Habmoncuus
Ha YPOBEHHBIM NOCTax 0e3 aBTOMATUYECKMX DETHMCIPartopoB M KOH-
TPOJIbHBIE HADMIOAENHA HA HOCTAX C ABTOMATHYECKMMU PErucTpaTopa-
MU, SBAAIOTCH yposenusie petiku. Orn OBIBAIOT NOCTOABHBIE {DyTIITO-
KM), KpenslMecs BEPTHKANLHO K HEMOJBIDKHBIM OCHOBAHMAM HIIM CKa-
jie, ¥ NIEPEeHOCHbIe, YCTAHABMMBAEMbIE B MOMCHT H3MEpEHMil Ha ro-
JIOBKY CBaH,

flonnaexoevie uzmepumenu konebaHuil YpoeHss MOpsi TOBONEHO
HPOCTHI 10 CBOEMY YCTPOHCTBY ¥ HAJICHKHBI B 3KCIUTYaTauuu. yBcTRU-
TENABHBIM 3IEMEHTOM B JaHHbIX Npubopax seasercs monsasok. Mx vu-
CTpYMEHTAIbHBIC OHOKA cocTaBmaoT | — 3 cM. Pabota npubopa oc-
HOBaHA HA IPUHIHKIIEC MCXAaHMYECCKON Nepeadd U3MEHEHH OO CHUA
IOIUIGBKa OTHOCHTE/NbHO HYJI OTCYETa, BBIZLIBACMBIX KONCOaHHAMH
YPOBHS, Ha PETHCTPHPYIONIEE YCTPOHCTBO, T.€. H3MCHEHHS YPOBHA MO-
pst NIEPENAIOTCH (IOMNABKY, COEAMHEHHOMY C NPOTHBOBECOM C HOMOILBIO
TPOCa UM 1IeNH, NEPeKHHYTHIX Yepe3 NonnasouHoe koieco. [ornasko-
BOMY HM3MEpPHUTENIO CBOHCTBEHHA aCHMMETPHYECKAs [IOFPCUIHOCTE, BEIlH-
YMHa KOTOpo#i 3aBHCUT OT noabopa (pacuera) 2acMeHToB IpHbopa.

INEKMPOKOHMAKMHBIE UMEPUMERY Korebanuti YposHs MOpS 1o-
IBOASIOT NPeodpazoBaTh NONOKEHKA YPOBHA BOAL B ICKTPUICCKUE
BMITYAbCBl. YyBC1BUTENRHBIA 3]IEMEHT Npubopa, UCIONB3YIONIETO 3TOT
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METO[I, IPCACTARBASCT co00H pA/ IMEKIPHYECKUX KOHTAKTOB, PacIioo-
EHHBIX HA XXECTKOM OCHOBAHUM Yepe3 paBHbIC NMPOMEXKYTKH BBILE M
HMXKE YPOBHS BOJAbE. CHCTEMO# MOCTOSHHBIX PE3HCTOPOB JMEKTpHYe-
CKHE KOHTAKThl COCOHHCHBI CO CXEMOH mUTaHud npudopa M perucrpa-
topoM. IIpn moabeMe ypoBHS KOHTAKTBHI NNOOYEPEAHO 32MBIKAIOTCA HA
«3CMIIIO», B PE3YHLTATE YEro 3MEKTPHYECKOE CONPOTHBIECHHE B HENH
JAAaTHHKA yMeHbmIaeTcs ckaykoobpasno. Hpu naneHun ypoBHA Habmro-
naetTcs 00paTHBIA Nnpouecc.

JoCTOMHCTBOM MOKOOHBIX M3MEPHTEICH ABIACTCA BO3MOXKHOCTH
ONpEncICHUA C BbICOKOH TOYHOCTHIO NONOKEHHA YPOBHA MOPR B MO-
MCHT 3aMbIKAHHs KOHTaKTOB. YPOBEHb MOpR ONpPEAENAETC KOIMYECT-
BOM 3aMKHYThIX KOHTAKTOB K PacCTOSHHEM MeXEKy HuMA. [lpu Hanu-
YHE BETPOBBIX BOJIH NpHOOD HE O3BOIAST U3MEPATH YPOBEHHL HENO-
cpeacteenno. [ina onpexenenus koncOaHMP YPOBRHA MOpP# CHI'HaJBI,
NOCTYNAIOWHME C AaTYMKA, NoABEprarwoTcs Guabrpaunuu. B 310M coyuae
perncrpauma konebauui ¢ nepuogamu Gonec 30 ¢ MoXer NMpoOM3BO-
JUTHCA € TOHHOCTLIO Aaxe | — 2 MM (IIpH pacCTOAHMM MEXIY KOHTaK-
tamu 7 MM). OlHaKO B cBA3U ¢ 0OpacTaHnemM KOHTAKTOB TOYHOCThL M3-
MEPCHHMH MOXeET pe3ko CHu3nThes. [losTomy npubopsl nogobuoro Tina
TpeOyIOT NOCTOANHOTO HabNIONEHHS 32 MX COCTOAHHEM.

Hamepumenu xonebaruii ypoeHa MOPS NymeM pezucmpayuu uime-
Henuli zudpocmamuyieckozo Oasftents. JIaHHBI METOJ MCIONL3YeETCs
B OKCAHOJIOTHE M JUIS H3MEPEBHA APYTHMX napaMerpos. [Tosromy npex-
CTaBAsETCA HCODXOMMMBIM IPHBECTH 34ECh ONHCAHUE CriocoboB peru-
CTPalUY T'HAPOCTATHYECKOTO IaBNEHHA, KOTOPHE HCIONL3YIOTCS He
TONLKO AN GHKCAIMU YPOBHA MOPA.

H3mepenne konedanuit THAPOCTATHYECKOTO JABNCHHA Yalllg BCETO
Gasupyercs Ha MCIONB30BAHMH YNpyroi fedopmauyu (nepeMelieHns)
YYBCTBHTEILHOTO 3NEMEHTa MoJ ACHCTBUEM NMPHIMKCHHOH PA3HOCTH
JaBlieHHUA, T.c. MEpOH NPWICXKEHHOTO JAaBlIeHHA ABILETCA NUHEHHO
CBA3aHHAsA C HUM nedopManrs. YNPYruM 31eMEHTOM B IaTYHKAX J2B-
ACHUA ABNAIOTCA MeMOpaHbI (IUIOCKHE MM rodpupoBaHHbie), CHNBOO-
Hbl W TpyOuaThic pyXuubel. B cpolo odepens, pasmep nedopMainu
M3MEPAETCA C [OMOIUAIC MCXaHWIECKHX, IMEKTPUICCKUX, MAPHUTHBIX,
ONITHYECKHX M APYTHUX CHCTEM, & N0 HCOONL30BAaHHOMY METONY Mpeol-
Pa3oBaTEIN KNAacCHPUIMPYIOTCA KaK PE3HCTUBHBIC, HEIYKTHBHLIE, €M-
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KOCTHEIC, PE3OHAHCHBIC W NBE303NEKTPHYECKHE. PaCCMOTPHM KOPOTKO
YIPYTHE 3IRCMEHTH M MeTOb! ipeobpasopanus uudopmanuy.

Vrpyzas membpana SBAACTCA YHUBEPCATLHEIM TATYHKOM JaBJIC-
HUA, BapsHpys ee TONMUHY U MaMeTp, a TAKKE IPHMEHSS COOTBETCT-
BYIOIINE MaTepHA/IbI, YAAECTCA HCHONB30BATh AATIMKHA ITOTO THNA A
O"CHL WHPOKOro HMANA3OHa M3MEpSEMLIX XaBsicHuit. JLax nonyveHns
OZIMHAKOBHIX TeMAEParypHbIX Ko3$HUMEHTOB pacnmpenus xena-
TEBHO H3TOTORMATE MeMOpaHuble npeobpasosarenn u Kopryca 3Tux
npeobpazoBareneii H3 OIHOTO M TOFO € MATepHana, YTo 0BeCHeunBaeT
B ONPEACHEHHON CTENEHM PETPE3CHTATHBHOCTL M3MEPEIIHIA.

CobcTBennas yacroTa MemGpans ompenenaer BepXEMil 4acTor-
HBIH [IHANA30H NPUMEHCHHA NpuOOpa. BRICOKHE YaCTOTH! MONHO I10-
TY9HTh MYTEM YBETHYCHHSA TOMIUMHL! # YMCHBIICHUA XHaMETPa MeM-
Opasbi, uTO, NpaBA, CBAIAHO C YMEHBINCHMEM YYBCTBHTENLHOCTH.
[MpakTrveckn npeanbuas NHHERHOCTH 3ABHCHMOCTH MaKCHMATBLHOTO
nporuGa MeMGpaHs! OT NaBNeHus 06ECIIeYMBaeTCa, €CiM pasMep Tpo-

ruba He npersimact 0,3 ee TONMIAHGL,
=} P &)

PIATATO R MTOTAT I e e Te T ;','/,

Puc. 5.4, IIpeoGpasoBateny ruapoCTATHIECKOrO HABICHAL:
@ — KpyTnas Mockas meMBpana; 6 - rogpuposannas MemOpana;
& — MeMOpaHHas kopobka.

MakCHMaNLHO OIYCTHMOE CMELLEHHE B IIEHTpE MEMOpaHLl MOXK-
HO YBEIMYMTE 3a ¢YCT Gonee adpexTuBHOro pacupesnenesua nedopma-
UK [0 HaMeTpy MeMGpatsl, uTo obecneduBaeT ropupoBaHHAT MeM-
Opana nmm MemGpannas xopobia. [lepementense ueHTpa rodpupoBaH-
HOH MeMOpaust (puc. $.4, 6) Moxer Rocturats 4 % panuyca. IIpodmnn
ro)pOR MOTYT GHITH CHHYCOHRABLHRIMH, THI000pasHEMM, Tpaneue-
BHAHLIME. [Ipenmymecteensioe pmuanne Ha XapaKTePUCTHKY OKa3biBa-
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eT riy6uHa roppUpoORaHMS M KONHYECTBO FO(pOB [pY 34XaHHOM JHA-
merpe meMOpalbr. [odprporanHHple MeMOpaHbl MOIYT COCHHHATLCS
B KOpoOke npH NpONOPLHUOHANLHOM BO3PACTAHWH EpeMeiieHus UeH-
tpa. Membpaunbie aHepouaueie kopobxu (puc. 5.4, ) obecneunsaor
foneuice mepeMentieHHe IO CPABHEHHIO ¢ MAKCHMANBHO BO3IMOMHBIM
It OFMHOYHON MeMOpaHbl, HO, HAPAJXY ¢ BLICOKOH 9yBCTBHTEIBHO-
CTHIO, OHH 0ONaxaloT CyLIECTBCHHOM HenuHEHHocThi0. Mx nenecoob-
pa3sHO HCUOHB30BaTh B yCTPOMCTBaX 1A M3MEPCHHA MANOH HIMEHYH-
BOCTH JAaBII€HHH, HapHUMEp, OpH HCHONB3IOBAHKH BOJHOBHIX ITyNbCa-
1Ml NaBICHHS.

CaMBIMH pacnpoCTPaHCHHBIMH JATHHKaMy C YNPYIHM 9YyBCTBH-
TENbHLIM 3JIEMEHTOM, 0COOEHHO NPH 30HIUPOBAHUM H HCCIEJOBAHHAX
koneOauuil ypoBHs, ABnsIOTCA curbghonmbie npeobpaszosamenu (puc.
5.5, a), obnajaomMe MAOH KECTKOCTBIO K IO3BONSIOUIHE MOYYaTh
fonblixe TMHEHEBIE NIEpeMEIIEENs LeHTpa V.. [Ipy ruapocTaTaeckum
naenendeM P ans cuabs(oHOB pH KonudecTBe rodpoB Y HHX, PABHOM
n, IpY HAPYIKHOM pagHyce R, , BHyTpeHHEM R, H TONIIKHE MaTepHana
rodpoB h, ONpeAENIETCA BhIpaXEeHHEM

ye=2mApRy' | ERS,

rae Ap= 3(1 — w)(c*— 1 — 4¢*"Inc) / 16¢*; ¢ = Ry/ Ren.
Pa .

i .
[ S ——————
-b—-b-

]
-
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Prc. 5.5. TlpeoGpazopatens rHAPOCTATHYECKOTO JABJEHHA,
a - cunbouHb npeobpazosatens; 6 — Tpybuaras npyxwuna (tpybxa Bypnoua).

CaneOHBl 9acTO HCIOJB3YIOTCA B MEXAHHYECKHX YCTPOMCTRAX
AnA u3Mepenns yposHa. Pabounii quanaszoH DaBleHuit y HUX COCTABMA-
4~ & Y]
er 107 ... 10" I1a, a norpemnocTs usMepenui — 0,5 — 3 %,
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PacnpocTpaneHs! TakKke B KauecTse npeodpazoBarencii Tpybuarbic
NpYyXHHB, Tak Hasbiaemuie Tpybkn bypnona (pue. 5.5, ©), npeacras-
agomye cobol TpyOKH UTMNTHYECKOrO HIIH OBAIBHOrO CEHEHHMIA, CO-
THYTBHIC [T0 AYTe OKPYXHOCTH ¢ LEHTPadbHeiM yriiom 180 — 270°. Oamnn
KOHEL, NPYXHHL! HENIOABIKCH, APYFOH cBA3aH ¢ MCXaHMYECKOH perucT-
pupyrouieii cucremoi. Taxuc C-oﬁspaaumc TPYOKM NpPUMCHNIOTCH JUIS
u3mepenus fasnenus ot 3-10° no 10° Ila ¢ norpemnoctsio 0,2 — 4 %.

Takum obpazoM, Mepoli 3HaYCHUA HABMNSHHA IIPH MCIIONB30BAHHH
MeMmOpanHbIX Ipeolpazosareseit sBiseTca ynpyras JedopManns, uim
MaxKCHMAaNbHEIH Nporud. PaccMOTpHM HECKOABKO Haubonee THIHYHEIX,
33 HCKITIOYCHHEM MEXaHHYECKHX, METOJIOB PETHCTPALIMH pasMepa Hpo-
ruba MemOpaHs!.

Peocmamueie npeobpazoeamenu, OTIHYasCH NPOCTOTOH KOHCT-
PYKIMK, UCIIONB3YIOTCA NpH OONBINNX NEPEMCIISHHAX XKECTKOIO ILIeH-
Tpa (crnbthoHb) UK HekoTopoil Touku (TpySku bypaona). Onn npen-
CTaBNAOT COOOH PEIUCTOP H3 BLICOKOOMHOTO NPOBOAA ¢ MUHHMANLHO
BO3MOMXHBIM TEMIIEPATYPHLIM KOpdunuentom conporusieans (TKC),
HAMOTAHHOTO Ha HYUTMHAPHYECKHUA KapKac ¢ H30IMPOBANHBIMH BUTKAMM,
a MOI3YHOK peocTaTa CKOMB3UT 110 OMHIHCHHOMY OT H30JLILHMH YYacTKY.

Pesucmusnvie npeobpazosameny MOXHO NOAPA3LEINTE Ha IPOBO-
JOYHBIE B NIOAYINPOBOOHHKOBRIE TeH3o0pesucTopsl. [Ipunnun gelcTeua
MPOBONOYHEIX TEH30PEIHCTOPOB OCHOBAH H3 W3MCHECHHH COMPOTHBIIC-
HHA MCTAHYECKUX TPOBOIHMKOB NPH X jJchopmanun. Tak, conpo-
THBJICHHE NIPOBOJIHNKA (R) ONPEAEIACTCS BHIPAKEIHEM

R=pl/S,

rae p — YACABHOE EKTPHYECKOE CONpOoTHBIEHKE; / — Amuna; S — nno-
@b MONEPEYHOrO CEYEHHA.

MNpu Banuasr OpoAONBHONH # nonepedHOH Aedopmauui (pacTi-
KEHHE W CKaTHE) MIMEHAIOTCH €ro ANMHA M TUIOINARb MOIEepPEYHOro
CeqyeHHd, T.e. COupOTHBAEHHe. Merammyeckne TEHIOMETpPHI OOBIYHO
H3FOTOBJAKT H3 MATEPUANIOB ¢ BHICOKMM YREIBHBIM COTIPOTHRICHHEM
H MateIM TKC (koHCTAaHTaH, MaHTaHMH, HUXPOM U T.IL) B BHIE NPOBO-
NIOYHOM CETKH WM CCTKH U3 Y3KHX MONOCOK (OABTH, HAKIIEHBAEMBIX HA
NIOJUIOKKY, HIIH B BHJAE TOHKMX METANAMYECKHX TaeHOK (20 — 50 MxmMm),
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HANBUIAEMBIX HA HEMPOBOMALLYIO MOMICKKY, KOTOPYIO, B CBOKO O4e-
pelb, NPHIJICHBAOT K YIPYTOMY 3JEMEHTY, HanpuMep, MembpaHe.
[lonynpoBOJHUKOBRIE  TEH3OPE3UCTOPBl MMEIOT  KOIPOHUHUEHT
TECH30UYBCTBUTENBLHOCTH NOYTH Ha JIBa NOPA/AKA BellIe, YEM MPOBOJIOY-
HEBIE, PasnmuyaioT NpoJoNeHYIO, NONEPeyHYI0 ¥ CABHIOBYIO TEH304YB-
CTBHTENBHOCTH. XApaKTEPHCTHKH KakAOW M3 HHUX 34aBHCAT OT TOro,
KakuM 0OpazoM TEH3O0IUIACTMHKA BBIpc3aHa H3 kpscrawia. OOpyHO
JeNaloT TaK, 9To0bl CBUTOBas YYBCTBUTENBHOCTE Obula OIH3Ka K Hy-
0. 3aBHCHMOCTE CONPOTHBIIEHHA IIONYNPOBOAHHKOBOIO TEH3OpE3u-
cTOpa OoT AedhopMalluy B HAITPABIICHHY NPOJONBHOM ocH (R,) Dyaer

R.= Ro(1 + kye + kpe?),

rae Ry — CONPOTHBICHHE HEHATPYXEHHOI'O TEH30pe3ncTopa; k) u k; —
K03hPHUIMENTDL, € — 3HAYCHHE OTHOCHTENBHON AedopMalyy.

JIOBOTBHO HMIMPOKC NI M3MEPEHHS THAPOCTATHYECKOTC JABICHHA
HCTIONB3YIOTCA HKHTErpanbHble TEH30PE3HUCTOPHLIE fIpeobpasoBaTeny
(TTI), kax mpaBuo, Ha 6aze MOHOKpHCTAUIHYECKOTO KpeMHHua. B oc-
HOBHOM 770 0OBACHHETCH BBHICOKOH CTEICHBIO H3YYCHHOCTH €10 Xapak-
TEPHUCTHK U AlIpOGUPOBAHHOCTHIC TEXHONOTHH W3ITOTOBIIEHHA JATIHKOB
Ha ero 6aze. Haubonee nonHo BOIMOXKHOCTH 3TOr0 MaTepuana pac-
KPSIAMCE MIPH UCHOJNL30OBAHHHK [I0NYTIPOBOAHKKOBEIX JYBCTBUTEILHBIX
snrementoB {(ITY2) Ha ocHOBe reTepoINHTAKCHATBHBIX CTPYKTYD KJIacca
«KPEMHHH Ha KUINEKTPHKE» U, 0COOEHHO, KKpEeMHHWH HA candupe»
(KHC).

Bpemennag necrabunsnocts TII ITU3 Ha ocnose ctpykryp KHC
MOKeT ObITh He Xyxe 0,005 % / nonrona, a MakcuMallbHoe OTKJIOHE-
HHe He npebiuaer 0,04 % auanasona usmepenuii. B HacTodniee BpeMa
B TII na ochose KHC ncnons3yrores [TU3D npakriHuecks TONLKO B BU-
Jie IIOCKUX MeMOpaH ¢ TCH309YBCTBHTENBHOA cxemoit. TIpu arom 1THYI
KECTKO cBA3aH ¢ ynpyrum snemeHtoMm TII. OpHa u3 cyniecTBeHHBIX
ocobeHHOCTEH HHTErpanbHbIX KpemsHesblx TII — HecTabunbHOCTH
CXeMHOH KOMIIEHCAlMH norpewiHocTell (ocoberto TemmepaTypHOi)
n3mepennit. Ho BO3MOXHOCTH MCNOJB30BaHUA B HACTOAINEE BpeMs
MUKPONPOLICCCOPOR MMO3BONACT W30ABHTHCH OT 3THX HEAOCTATKOB H
J&Xe PaCiIMPHTh PYHKIIHOHANILHBIE BOIMOXKHOCTH JATYHKOB.

B BopoHEKCKOM NOJIHTEXHUUECKOM HHCTHTYTE paspaboran mano-
rabapuTHbId (tuHOR 5 1 auamerpom 0,05 MM) narynk ¢ MCnONL30BA-
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HHeM HUTesHOHOro Kpucramna (HK) xpeMHHs B KayecTBe NEpBHYHOTO
npeobpazosateni. B narunke napnenus HK kpeMuyus HakneupacTcs Ha
METAIMHECKYI0 MeMOpaHy repMeTH3HPOBAHHONO CTAaHAAPTHOFO KOPITY-
ca MHKpOCXeMsl. M3MeHeHHe MipOCTATHYECKON'0 AARNCHMS NPUBOIMT K
nporuby MemOpaHm! U, COOTBETCTRCHHO, K AcHOpPMALIHM PACCTHKCHHEM
HakeenHoro Ha Hee HK kxpeMHUA M M3MEHEHMIO HAUPDKCHUA NA HEM.
Benuuuna 37010 HanpspKCHUS NPONOPUMOHANLHA HARICHHIO C HETHHEH-
HOCTBIO Npeodpa3oBaHus ~107. Jluana3oH ¥3MEPAEMBIX 3THM JaTHHKOM
nanseruit 0 — 10° Tla ¢ wysctuTeabHOCTRIO 107% ... 107 B/lla.

Taxke IWMPOKO UCIONb3YIOTCS JaTUYUKH AABICHUA Ha OCHOBE Ibe-
30pezucToproro agipexra. B kavectse Y B HUX 1aie BCero MpUMEHs-
CTCA TOHKasg KpeMHMcBas MeMmOpaHa, BBINOJHACMas aHH3OTPOIHBIM
TPABICHUEM B KPEMHMEBOH HOUIONKKE M-TIpOoBOAHMOCTH. Ha mnoeepx-
HOCTH MeMOpaHbI ¢ MOMOWLIO Md(pdy3nn Wi HOHHOH UMAIAHTAUHH
(hopMHpyETCH CXeMa H3 YEThIPEX PE3UCTOPORB, 00PA3YIOIHUX MOCT YHUT-
cona. Ilpn >TOM pe3ucTophl pacnonaraioT Tak, YyToOBl JBa U3 HMX HC-
NBITHBAJIM pACTAKEHuE, a ABa — cxarne. Dupma «Endeveon (CUIA)
HCTIONB3YET B TAKKX AATYHKAX HE OJHOPOAHYK IO TOJIHIHHE, 4 CHCLH-
ansHBIM 00pa3zoM npodMIHPOBAHHYIC MEMOpaHy ¢ KOHLEHTPAaTOpaMH
MEXaHHYECKUX HANPHKEHHH B MECTE PACHONI0KCHHUS TEH30PE3HCTOPOB.
3T0 3HAYMTENBHO YBECNHMMBAET NPOYHOCTE MEMOPaHBl M MO3BONAET
NONyuuTh D0Nee BBICOKYIO YYBCTBUTENBEHOCTE NPH COXPAaHEHHWH coOCT-
BEHHOH PC30OHAHCHOMN 4ACTOTH MO0 YBENHYMTE PE30HAHCHYIO HACTOTY
IpH COXPAHCHUH YYBCTBHTEIBHOCTH.

IIbe30pe3scTOpHBIE AaTYXKKH ODAAJAI0T IMPOKHM JIHAIa30HOM
nu3mepenns (0 — 140 MB), BoicOKHM ypoBHEM BEIXogHOro curHana (300
— 500 mMB}, BricOKOI# pe3oHancHo# YacToTol (45 k' ~ 1 MI1), BBICO-
KOH TOHHOCTHRY HamepeHumit (10,25 %), Temneparypholl KOMHAEHCANH-
e, BUOpOYCTORYHBOCTHIO, MAIBIMH radapHTHEIMM pa3sMepaMH MK Mac-
coft {no 11 ).

Hnoyxmuenvie npecbpazosameny VCNONB3YIOT BO3ACHCTBHE M-
pemMeriesna U3 Ha onuH MM HECKONBKO ONPEACIAIOLLMX MapaMcTpoB
MAarHMTHOH UENH, YTO BbI3BIBACT M3MEHCHHE MHIYKTHBHOCTH. OOBIMHO
MCronp3yloT auddepeHunanbHble CXCMBE, B KOTOPBIX MemOpana pac-
NONaraeTea MEXAY ABYMs KAaTyHIKAMM MHAYKTUBHOCTH, KOIZ2 M3MEHE-
HHE pasMepa nporuba OJHOBPEMEHHO YBENMUYMBACT HHIAYKTHBHOCYHL
OJHOM KaTYUIKH H YMCHBLIUACT AHAYKTHBHOCTE APYTOH.
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Pezonancrble npeocbpazoeameny HCHOIL3YIOT CTPYHBl, TOHK¥ME
METAUIHYECKHE [IJTACTHHBI, IIHIUMHAPBI H NbE30OKBAPUCBEIC IUIACTHHDI,
B KOTOPBIX PC30HAHCHAA 4acTOTa Kojcbarui NponopiMoHansHa HiMe-
pAeMoMy nasienuto. Haubonbhiee pacnpocTpaHEHHE B OKCAHOJOTHYE-
CKOW INpaKTHKE HAIIH CTPYHHBIC npeobpa3zoBareid (BHOPOTOHEI),
B KOTOpBIX cobcTBenHas yactora KoneOanu#t HATAHYTOM CTpyHB! (f)
COOTBETCTBYET BEIPAKEHHIO

F=05F/ml =0,5EA/pP,

rie F — cunia HaTXEHNA CTpYHbI; m — Macea; [ — niuHa, Al — ynanHe-
HHe CTPYHBL; E - monynb OHra; p — mIoTHOCTh MaTepHana CTPYHBI.

Iporn® MemOpaHs! BBI3BIBAET HIMEHEHHE YACTOTHI COOCTBEHHBIX
KoneOaRHH CTPYHEBI W CHIILI €€ HATAKEHN {ee YITHHEeHME).

Crpyna usroraBnysaercs oOBIMHO B BWJE CTaNbHOH [IPOBONOKH
WJIN JICHTHI, @ €€ KCCTKOCTh, KaK [PABHIIO0, 3HAMUTENbHO MEHBILE KECT-
KocTi MemOpanbl. [lpuanmn paborwl yerpoiicta (puc. 5.6) cneaywo-
1HH. DneKTpHYecKas CHCTeMa B BuAE NpHeMHuKa (1) (kaTywka ¢ cep-
JEUYHHKOM), yeunutens (2) U 3NeKTpoMarHuTa (3) cO3maeT aBTOKOMIC-
GaHmst CTpYHBI Ha €C pe3oHaHCHO# vacTote. Jlroboe cnyyaiinoe oTxno-
HEHHUE CTPYHBI, oONamgaloue# HEKOTOPOH OCTATOYHON HAMAarHWYEHHO-
CTBIO, BRI3LIBAET B IIPHEMHHKE TIOABICHHE JICKTPHHECKOIO MMITYNECa,
KOTOPBIH TIOCHIE YCHMIHTENA CO3XAET Ha JICKTPOMAarHHTE MAarHHTHOE
none, NIPUTATHBAIOLICE CTPYHY, M Npolece nosTopaerca. TakuM obpa-
30M, YCTAHABIMBAIOTCH HE3ATYXAOUIHE MexaHudeckue KonebaHus
CTPYHBI H4 €¢ pe3oHancHoWM 4acrore. YacTora ’%e COOTBETCTBYIOLIMX
Koncbanui HeceT wHGoOpManuio o Jedopmanun Membpanel. CobcTaen-
Has 4acToTa CTPYHH TOAOOHBIX JATYHKOB COCTABIACT HECKOABKO KIII.
Norpemnocts coctaBnaeT ! — 3 %. OHu MCRONL3YIOTCA, KAK NIPABHIO,
IS H3MEPEHHS MMAPOCTATHYECKOD JaBICHHA, B TOM YHCIC U B U3MC-
PHTENAX YPOBHA.

Jna u3MepeHHs THAPOCTATHYECKOTO AaBicHUA (0coOeHHO BEICO-
KOTOYHBIX) B OCHOBHOM HCIOAL3YIOT NbE30IAEKMPUYECKUE Oamyuxu
C MPUMEHEHHEM KBapLIEBOFO EMEHTA COOTBETCTBYIOWETO cpesa. [lo-
DoOHBIA METOR N03B0/2eT PUKCHPOBATL KONCOAHHA YPOBHA OTKPHITOrQ
Mopa Ha riyOuHax ceenue 1000 M ¢ norpelmHocTsO He XyxKe +1 — 2 eMm.
JIOCTOMHCTBOM TaKMX [JATYHKOB SBJIAHOTCHA: BBICOKAS CTaOWIBLHOCTH
XapaKTepPUCTHK; HEMOCPEACTBCHHBIH BBIXOA HHGDOPMALMH, JHCKpET-
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HocTh UMGpOBOro OTCYETa; JACTKOCTh NPeoOpasoBaHMA YacTOTA-KOA
IpH CONPSKEHMH C KaHanoM TenemeTpud. QAHAKO BHIXOJHOW CHIHAI
MBE303EKTPAUECKOre JaTYHKa B 3HAYMTENLHOH CTENEHH 3aBHCUT OT
H3IMEHCHUM TeMmepaTyphl OKpyXalowieit cpeppl. [IpuHuuMn aelicTBuUA
nonobHeIX npeobpasorarenell OCHOBAH Ha 3aBMCHMOCTH COOCTBCHHOR
pE30HAHCHOH YacTOTh! KBAPLEBOH MIACTHHA], ABARIouieics ux Y03, or
Hamepremoro fapneHud. Jlng Bo3OyxneHus konebauui nIacTHHL! HC-

NONB3yeTCH Nhe303GPeKT KBaplia.
,
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Puc. 5.6. CtpyuHuii npeobpasosarenk Puc. 5.7. Ksapuessifi npeobpasosarens.
{eubpotpon).

KoHCTpyKiMs KBapHeBoro npeoOpasoparens, Hanpumep, OupMel
«Xsronerr Iaxkkapmy (no U. C. Kosuumy), npeacrarnser coboit (puc.
5.7) moHonnTHLIA KpucTamrHdeckui Onox (2) ¢ BHyTpeHHel NHH30H
(4), M3roTOBNEHHON H3 OZIHOK Macchl KBApIEBOTC CTEKNIA. Blox IHNKH-
JpU9eCkOf GopMBl repMETHYHO 3aKpBIT ¢ 06erXx cTOpoH Kpbsiukamd (3)
H (6), BBIpe3aHHBIMH M3 KpHCTaNida Keapua TakuMm oOpazoM, 4To0wHI
OpHEHTAlMs MX KpHCTaUIorpaduyeckHx oceil CoBajaia ¢ Hanpasie-
HUEM ITHX OCEH BCero Kpuctamiorpadpuyeckoro 6aoka (2). On, B cBOIO
ouepelb, PACHONATaeTCa BHYTPHM METATTMYecKoro uwnmeapa (5), 3a-
HONTHCHHOTO XHAKOCTHIO M CHa0XEHHOTO ¢ OIHOM CTOPOHB! MArKOH
memOpanoii (1), MaMepseMoe rupocTaTHuecKoe JaBicHHE Yepe3 MEM-
fpany He nepenaercs BHYTPb LMAHHApA, a 3allONHAIONAN LMIHHAD
MHMIKOCTh TIOABEPracT MOHOKPHCTAINMYECKMIA KBApLl BCCCTOPOHHEMY
cxaThio. Yacrota cobcTreRHBIX KonebaHuii, RO3OYXKIaeMBIX B JIMH3E
{4), MenseTCA B 33aBHCHMOCTH OT BO3PAcCTAIOILETO AaBneHusd. JIns cHi-
THA ITHX KonebaHui Ha NMH3Y HANBUIAIOTCA ABA CEepcOPAMEBIX INEKTPO-
03, INCKTPHYCCKH CBA3AHHLIC ¢ KOHTAKTAMU, PACHONOMKCHHLIMM CHA-
pyxu npnunapa (5). [TogoGxas cucrema uMeceT nOOPOTHOCTE MOpAIKA
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10°, yro ofecneunBacT MOTPENIHOCTE H3MEPEHHS YPOBHA MOpS HE Go-
nee 1 cm na royGuuax ao 5000 M. [Ing cHwKeHus TeMIepaTypHO#R
MOTPELIHOCTH IPUMCHEHO JBOHHOE TEPMOCTATHpOBAaHHME KBapLa co
crabumsnocTeo o 10,05 °C, uro obecncunBact apeiid xapaxrepuct-
KH HaTyMKa 3a 1 Mecsn; He Gonee geM Ha 12 cm.

B nocneaHee BpeMs 110ABHINCE pa3paboTky ycTpaHeHus TeMuepa-
TYPHO#H IOIPEiHOCTH B ILE30KBAPLEBLIX FaTHHkax. B 4acTHOCTH, my-
TEM AJTOPHTMHYCCKOTO Pa3AeNeHus MUKPOIIpoLeccopoM HHGOpMaluK
O THJPOCTaTHICCKOM JAaBICHUH M TEMIEparype 4yBCTBUTIENBHOIO 36-
MEHTR, 4TO II03BOJIAET JAKC PACIIMPHTL QYHKIMOHATLHBIE BOIMOXKHEO-
cTi U3, obecrieynBas BOZMOXKHOCTE H3MEPEHHS ABYX (DH3HYECKHX Be-
JIM9UH OAHKUM HATHUHKOM.

TynnenvHbli OUCO SBAACTCH BECbMA HEPCHECKTHRHBIM TPHOOpPOM
RN W3MEPEHHA TMIPOCTAaTHYCCKOTO NaBjeHus. TYHHEJIBHBIH THOX —
NONYIPOBOAHHMKOBBIA NpHGOP, BOTBT-AMIICPHASA XaPAKTEPUCTHKA KOTO-
pOro MMeeT MafalolIHK YYaCTOK 3a CYET TYHHENBHOro 3ddexra mMex iy
P U 7 BRIPAKCHHBIMH [POBOAHHKaMH. B aToM ciydae 3nextporel 6e3
3aTpaThl IHEPTYM NMPOXOLAT HEpe3 HOTeHLHANmsHBIH Oapbep, KOTOPHIM
ABJIACTCS TOHKMI (nopsnka 100 A) obeanenusiii cioit, pasnearomuii B
TYHHEIEHOM AH0jie 00MacTb ¢ DONBLUIAM HHCIOM 3CKTPOHOB B 30HC
MPOBOAMMOCTH MaTepHana A-THIa B DONBIIMM YHCIIOM AbIpOK B MaTe-
pHane p-THra.

B obuicm Byae npuHuyMn paboTel TYHHENBHOTO NHO0/1a KAK AATYHKE
JABJIEHUs MOXHO IIPCACTABUTH clenyromiuM obpazoM. Ha puc. 5.8
NpHBCICHL HACATH3UPOBAHHEIC ROIBT-aMNEPHEIE KPUBEIE TYHHEABHO-
ro auoja, pabotarolero B pexuMe ycunureas. IIpy ucnons3oBanuM
TYHHEJILHOIO JHOJA B KAUESCTBE NATYMKA JaBIEHHUA [TapaiicibHO eMy
BKJIIOYAIOT CONMPOTHBIEHHUC. B cpendeli yacTh BonbT-aMIepHas KpHBAs
CTZHOBUTCA T'OPU3OHTANBHOH, TaK KaxK BHIOpaHHOE LIYHTHPYIOLIEE CO-
NPOTHBJICHKE PABHO OTPUIIATENIHHOMY CONPOTHBIICHHKIO,

Konebanus rUApOCTaTHYCCKOTO AABACHHMS BBLI3LIBACT CMEIMEHHE
BOJIbT-aMIEPHON KPUBOH (IIyHKTHpHAs AMHHA HAa puc. 5.8). Bro cMe-
IICHHE M MCIONL3yercs MMM M3MEpeHMA RapjeHusa. Mcmonn3oBaHue
TYHHEIPHOrO JIHONA KdK RATYMKA NI03BONACT MOomyyaTh npeobpasopaTte-
M QUEHb MANBIX pazMepos (JTHHCHHBIE pasMep Menee | MM) M € 4ac-
TOTHbLIM BEIXOHOM.
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Puc. 5.8. BonkT-aMnepHele KpHBLIE TYHREILHOTO IHOAA.

YactoTta B 3TOM cilydae MOXKET ObITh THHECHHOR QyRKIHEH rnapo-
CTATAYECKOTO JaB/ICHHA,

CornacHo mporHosam opranmsatus OSLA (BennxoGpuranms)
nanpHeHIee pa3BHTHE KOIDKHA MOJTYIHTh BONIOKOHHO-ONITHYECKAd TeX-
HONOTHA, & TAKXKE JATYHKH FHAPOCTATHYECKOTO AaBJCHHA, OCHOBAHHLIC
Ha €€ HCIIONB3OBAHKH.

5.6. Uamepenne ypoBHA B YCTHEB0K O0Bnacru pex

YpoBHEM BO/IBI B YCThEBOH 00JacTH PEKH Ha3BLIBAETCA BRICOTA NO-
BEPXHOCTH BOJIBI, H3MEpseMas OTHOCHTENLHO BOOOpakaeMOH IUIOCKO-
CTH HYJEBOIO YPOBHA Ha OCHOBE (QHILTPALMH MIH OCPERHEHHA MIHO-
BEHHBIX 3HAYEHWH 3TOH BEIMYHHBI C HENLI0 HCKIIOYECHUS BIIMAHHA KO-
POTKOTIEPHOMHEIX TIOBEPXHOCTHBIX BOJH {C NEPHOAOM MEHBIUE 1 MHH).
HamepeHHsId ypoBEHs BOAB OTHOCHTCH K aKBATOPHM, HENOCPEICTBEH-
HO NPHAETAIOLICH K YHKTY U3MEPEHHH —~ YPOBCHHOMY I10CTY.

Pacnpenenesue ypoBHA BOIBI B YCTBEBO#H 00MaCTH pekH 3aBHCHT
OT TMAPABIHYECKOTO CONPOKCHHUA MPHEMHOrO BOJOCMA — YCTHEBOTO
B3MOPBSl M YCTBGBOTO ydacTKa peK. YpOBEHE BOOB! Ha YCTHEBOM B3MO-
pbE HE 3ABHCHT OT CTOKA PEUHBIX BOJA, 3 IIOJIHOCTHIQ OpEACHICTCS
BIIMAHKEM HHCTO MOPCKMX (AKTOPOB M COBHAJACT C YPOBHEM MOPA.
Tak kax AHO pycia B MECTe BAIafCHAA PEKHM B MODPE PaclioNaracTcs HH-
A€ YPOBHA MODH, €ro IMOAROPHOE BIIHAHHE PACHPOCTPAHACTCA Ha YCThb-
€BOF y9acTOK pekH, [To3ToMy YpOBEHE BOABI 3eCh OYAET OMPEREIATE-
CA CYMMapHBIM BIHAHMEM MOPCKMX H peuHbIX ¢akTopoB. JlanbHOCTH
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PACOPOCTPAHECHMA BJIHAHMSA YPOBHA MOPA Ha pacnpeieNieHHE YpOBHA
BOJIbI BIOIb PEYHOrO PYC/A 3ABHCHT OT BOAHOCTH PEKH U IPOICHLHOIO
npodung gHa pycia.

Habmonenus Hajg ypOBHEM BOABI B YCTheBOH 00JACTH pexy npo-
H3BOJATCA € EBIO H3YYCHMA:

— YPOBHS MOPS HA YCTHEBOM B3MOPhE;

— YPOBHA BOABI B BEPIUMHE YCTHEBOM 0OMacTH pexH, Iie BIMSIHUC
MOPCKHX (PAKTOPOB NOJHOCTBIO OTCYTCTBYET;

— XapaKTepHUCTHK PaclipeNEIeHUs YPOBHA BOJB! B 30HC COBMECT-
HOrO BAKAHAA PEUHKIX ¥ MOPCKUX QaKTOpOB;

— NPWIHBO-OTIMBHBIX M CTOHHO-HarOHHBIX KoneGaHuii ypoBHS;

~ 3ATOTLIEHUS H 3aJTABAHHA JIEIbT.

Cnenudiixa paiioHa HccnefoBaHM#M, ONPEReNAIONIas Pe3KO BLHIPa-
KCHHYK TPOCTPAHCTBEHHO-BPEMEHHYI0 H3IMEHYMBOCTB YPOBHA BOIH,
Tpebyer Wid H3yweHns YPOBEHHOIO Pe)KHMa OPraHM3alMH LEno# ceTn
YPOBCHHEIX HOCTOB, JCHCTBYIONMX CHHXPOHHO. 3Ta CETh MOXKET
BKJIOYaTh B ce0d cralnoHapHbie ¥ BpeMEHHEBIE ToCTH. B aTOM ciryuae
KpaiiHe HeoOXOIHMO HMETh, KAK MHHUMYM, TPH CTAUMOHAPHHIX MOCTA,
OCHALUEHHEIX camonuciaMi. OIMH B3 HUX pacnonaraercd Ha yCThEBOM
B3MODBE 3HAUKTEILHO MOPHCTEE ycThenoro Gapa, npyro# obopyayercs
Ha YCThEBOM YYACTKE PEKH B MPEHENax XOpOmO BBIPAKEHHOFO BO3MIEH-
CTBUA YPOBHS MOD#, 3 TPETHH yCTaHaBlMBaeTCd BOIM3M peyHOi rpa-
HHIIBl YCTBEBOH OONACTH, TAC BIHAHAE MOPCKHX (PAKTOPOB MANQ HIH
MOIHOCTHIO OTCYTCTBYET (KoNeGaHud YPOBHA BOIH 3a CHET NPUNIBOB H
HarcHOB B MEXCHB He JOJKHB! NIpeBRIMATh £5 cM). B coywae pa3sers-
JEHHOH CHCTEMB! BOLOTOKOB AENLETHI PEKH YPOBEHHBIE MOCTBI pa3mMe-
1IA0T H& HECKONBKAX KPYITHBIX PYKAaBax ¥ B BEpILIHHE JENBTEL

BpeMeHHbIE NOCTHI CIYXKaT ANA CTYIICHHA H ONTHMHM3ALKH CTa-
HHOHAPHOH ceTH HabmomeHHH 3a YPOBHEM, 2 TAKAKE JUI1 peIueHUA Clle-
LMARBHBIX 337134, B KA9€CTBE KOTOPBIX MOTYT, HAPHMED, CIIyXUTE HC-
CNefoBaHHA:

1. TparciopManuy CroHHO-HAINOHHBIX M MPHINBO-OT/HMBHEIX BOJIH,

2. PacnnmacTeIRaHHA BOJH NOAOBOBA, MaBOAKA, NOMYCKOB,

3. DopMHpOBaBMS JIEXOXOLXHO-3aTOPHBIX MAKCHMYMOB YPOBHS;

4. 3aTOIUICHHA U 3aJTMBAaBMA JENbT.

IIpobneMy crymieHH® CEeTH YPOBEHHBIX HaOMIOACHMI B yCTheBOM
obnacTin pexn, xak TpPaBHNO, PEemaloT Ha OCHOBE MPOBEPXU COTTACO-
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BAHHOCTH KojteOaHH#H YpPOBHA BOABI B CMEXKHLIX NYHKTaX, KOTOpaf
NPOBEPAETCA Ha OCHOBE KOPPENAlMY COOTBETCTBCHHBIX YPOBHEH BOZBI.
Hannble Habmopenuii 3a KoneOaHHAMH YpOBHA HA ABYX IIOCTAaX CHH-
TAIOTCA CPABHHMBIMH (COITOCTABMMBIMH), €CITH KO3(QPHLMEHT Koppe-
nauuu r 2 0,9, a cpenuaa KeaJpaTHIeCKad TOTPEUIHOCTh JIMHEHHOTO
YpaBHEHHA perpecciy ypoBHeHd He mpesbimaeT +5 cM. Konnvecrso no-
NOTHUTENBHBIX YPOBEHHBIX NMOCTOR MOKHO OTPEACAMTh C IOMOLIBIO
OUCHKH AONYCTHMOro npenmena [ JanbHOCTH HASHCTBHA YPOBEHHOTO
nocra. /)4 €ro OLEHKH B 3TOM Cy4ae HeoOXOOMMO 3a/1aTh JOIYCTH-
MY NOTPEIIHOCTE pacdcTa NpoAORLHOTO Npoduins ypoBHsa Boaw AH
Hd YCTBEBOM YYaCTKE PEKH W OHpENEIdTh MaKCHMMAallBHLIA Nepenan
yposHs Af,, Ha oTpeske peuHoro pycna jummHoH S. DopMmyna mnsg
oueHKH DD mMeeT BHT

D =AHS /| AH .

Ecniu D menwmie paccTosHus S MeXIy MocTaMmy, To Tpebyercs
CTYIIEHHE CETH, T. €. HeoOXoauMo 00OpYHOBaHME NONOIHHTEILHOrO
nocra, Jlonmycrumas norpemHocts AH Moxer konedaTbcs B npemenax
2<AH<5cMm.

5.7. MpuGopbl Ann N3MEPEHUA YPOBHA MOPA

Bonenioe pacnpocrpanenue
Ha MOpAX NONY4YHTH (YTIITOKH,
ocobeHHO MeTalMYecKkde peHKH
I'M-3 (puc. 5.9). Texuugeckue
XapakTepuCTHKH peek I'M-3 cpe-
genb B Tabm. 5.1. ITpu meoGxo-
AMMOCTH Ha MecTe pabor m3 2-
kf METPOBBIX OMOKOB COCTABRNAIOT
petixu Oomerreit muHel (4 — 12
M). YposerHsie peiike I'M-3 co-
e CTOAT H3 HCCKOIBKHX MCTaJUIHYE-
CKHMX ILJACTHH, YKPCIUICHHBIX Ha
. METAILTHICCKOM OCHOBAHMH KO-
- PBITHOTO THNA TONUIAHOH TIpPH-
Prc. 5.9. Metamiyeckas peiika I'M-3.  MepHo | cM.
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Tabnuya 5.1
TexHn"eCKHE XAPAKTEDPHCTHRN YPoBeHHbEX Tpek T'M-3

Jmuna peffxn, M TafaprTHRie pa3Mepet, MM Macca, xr
2,0 2000 x 240 x 80 64
2,8 2900 x 240 x 80 86
4,0 4100 x 240 x 80 130

B oreepcTHax nnacTud pasmemaiorcad (apdoposble BKITaBILIH
(o 2 cM) u yepes 10 cM ee oundpoBKH.

B nocnenHee BpeMs YpPOBCHHLIE pEHKH CTAIM H3rOTOBIATH W3
CHHTETHUYECKHX MaTepHanoB. OHHM nerku, He Godrcs obmepianus, yc-
TOHYMBEl K yJapaM, JICCKOYHTAeMel U KONroeeuHnl. Kpome Toro, oHu
MOFrYT CHalKaThCst JOMONHUTENBLHBIMH YCTPOWCTBAMH ANA PErylHpo-
BAHHMA BLICOTHI HYJIA OTCUeTa. YIHOTAa MCHIONB3YIOTCH YPOBEHHbIE peH-
KH C YCHOKOHTEJIEM B BHJIC METAIIBNCCKON TpyOsl ¢ KamuOpOBAHHBIM
OTBEpPCTHCM Y JIHA, BHYTPH KOTOpoH moMemaercs nomiasok. Kak npa-
BHIIQ, IPHMEHAIOTCA JIBZ THUIIA TIOCTONHHEIX PEEK C YCIIOKOMTENEM.
B 0fHOM H3 HMX IOIUIABOK KPENUTCH K MEPHOH JeHTe, NEePEeKUHYTOH
yepes Ga0K, x JpyroMy KOHIYY KOTOpOH HPHCOCKHHEH NPOTHBOBEC,
a B BepxHeil acTH TpyORI Bpe3aHO OKOLIETKO C MHAEKCOM, MO3BOMIAI0-
MMM TPOM3IBOJAKTL OTCYCTH! ACICHHUA MepHOH NeHTel. B apyroMm THne
NONNABOK MPUKPeIIeH K IITOKY, Ha BEPXHEM KOHLE KOTOPOro HMECTCH
yKa3aTelb, CKONL3NMKA Mo pelixe, MPUKPEINEHBOA K Tpybe, JToT THI
pediky OOBIMHO MCHOJb3YeTCA ApH HebOmbIMX KONeOaHUNX YDOBHA.
CyiiecTBYIOT TalOKe M IEPEHOCHBIE PEHKH ¢ YCIOKOHTENEM.

B kauecTBe NMpHMepa YPOBCHHOM pefiku ¢ YCIOKOMTEIAMA MOXKHO
npuBecTH peiiky I'P-23, npeacrasmatomyro cobol pesepayap, HMEK-
WHi B ceyeHny GopMy pomba, H3TOTORNEHHLIH U3 NIEPHOPHMPOBAHHOTO
oprcTexna. B HukHER dacTd BKICEHO JHO ¢ KanHOpOBaHHBIMH OTBEp-
CTHAMH, YCPE3 KOTOPHIE BOXa NOCTYNAET BHYTph pesepsyapa. OTeep-
CTHA MEPEeXpLIBAIOTCA KIIANAHOM, KOTOPBIH YIAESPKHBAETCH OTKPBITEIM
NpH NOTpYXeHUM peliku B Boxy. OTcYer HPOHIBOAUTCA TOCHE H3BINE-
yeHMA peiiky U3 Boasl. A ynobcrea oTcuera BEYTPH pesepByapa I10-
MELieH NEHOTUIACTOBRbIH MTOTIIAROK.

Onuako npy BceM CBOEM LIMPOKOM PACIPOCTPAHEHMH H3MEPEHHUS
¢ MOMOHIBIC YPOBCHHBIX PEEK HE JHIUCHB! CIyYaHHBIX B CHCTEMaTHYE-
CKHX 0itiHGOK, 0cobeHHo npH BoaHeHHH. Otcders! o pedike 6e3 yemo-
KOMTENA NP BONHEHAH PEKOMEHIYETCa CHHMATh NPH HPOXOXKIEHHH
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rpebHs B NOJOIIBRI BONHBI HE MEHee Tpex pas (A OomsmieH HOCTO-
BEPHOCTH), K 32 YPOBEHh MOpA NMPHMHUMAIOT cpeauee 3HaueHue. [lpu
3TOM CaM NpPHHLAN OTCYETA TaHT B cefe BOIMOKHOCTH CAyHalHBIX
omHOOK M, KpoMe TOr0, ONPENCIIEHHE YPORHA N0 CpeAHeMy 3HaAYEHHIO
H3 OTCYETOB MOAOKEHHA I'PpeOHA M NMOJZOUIBH IPHUBOJAMT K CHCTEMATH-
qecKo# omnbKe — 3aBbILICHHMIO YPORHA, TaK Kak y Oeperor, rae npous-
BOIATCA HaOmIOZEeH:HA, H3-32 HEKOTOPOH 3a0CTPEHHOCTY rpeOHs BOJIHEI
M0 CpaBHEHHIO ¢ ee HOXOMHOM, CpenHAs BONHOBad MOBEPXHOCTHL pac-
MONaraeTcs BHILIC YPOBHS CHOKOHHOH BOOBL. 3TO 3aBRHIMIEHHE 3aBHCHT
OT BBICOTHl BONHB! H XapaKTepa U3MeHeHnA rIyOHH y bepera 1 Moxer
coctaBaaThk 0,1 — 0,2 BBICOTH BOJIHKI ¥ pefiki B MOMEHT HaOMIONCHHUH.

OCHOBHBIM Ha3HAYEHHEM HONRAGKOBBIX CAMONUCYHES YPOBHA MOPSA
ABJIAETCH M3IMEPEeHHe H 3armich Konebanuil ypoBHA. U3 BeImyckaeMbix
HauieH IPOMBIIUICHHOCTRIO NOIIABKOBsIX Mapeorpados (CYM, «Ban-
na#y, I'P-38) nanbonee HajgexHBIM IS MOPCKHX YCIOBHE SBIAETCH
CYM. Hzrorosmatorcs tpy Mozeny CYM, omnmuaroumuecs aHanazo-
HOM M3MEpeHHH.

Puc. 5.10. Ilonnaexkorwrit Mapeorpadg CYM.

[Ipudop cocTOMT U3 MOILIABKOBOW CHCTEMBI, MEPEAAIOIIETO MEXa~
HHM3MA ¥ perdcTpaTopa (ABa mocacaHHX 070Ka MOHTHPYHOTCR HA Mac-
cuBHoll yyrynsol nnute). [Tonnankopas cuctema (puc. 5.10) cocrout
M3 IYCTOre U#NHHAPHYIECKOTO NotuiaBka (8) ¢ rpysom (9), coeauueH-
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HEIX ¢ sIporuBoBecoM (1) naTyHHO# nensio (7), kotopas nepebpoiena
qJepes nonnasxoBoe koneco. [lepenaroninii MexaHH3M COCTOMT M3 IiO-
INAaBKOBOTO Koneca ¢ 60 3ybunamu (mar 1 cM), CHCTEMBI MISCTEPEHOK,
aucka ¢ wuuekcoM (6), 3yGuartoit peiiky (5) ¢ xenoHkoi (4) ¢ caHTH-
METpPOBEIMH aenennamu. Perncrparop CYM cocronT K3 9acoBoro me-
XaHH3Ma, HaZIETOTO Ha ero Kopmyc 6apabaxa (2) u privara (3) ¢ nepom,
KOTOpKIH YKpervieH na 3ybuaroi pefike. CCHOBHRIE TEXHHUECKME Xa-
pakrepuctaxu CYM npusenens! B Tada. 5.2,

Tatmuya 5.2
OcHoBubIe TEXHHYECKHE XapakTepHceTHRN CYM
Monens 1 Monens 2 | Monens 3
Jnanazon H3IMEPEHHI, M 0-3 0-6 0-12
[Morpemtocts vamepenuit, % wxasr +1 +1 Ra |
Macurrab sanycu 1:10 1:20 1:40
HuctpyMeHTATLHAR NIOTPEHIHOCTS 130 +60 120
[MorpeuwHocTs X0Na 4acos 3a CYTKHA, MUH +5 +5 +5
ABTOHOMHOCTb, CYTKH 7 7 7
Paimepnl 6e3 HONIABKOBON CHETEMBI, MM 300 = 410 x 280
Macca, xr 38
HNHHa enH NonnasKoBoi CHCTEME], M 5 8 i4
Macca npoTHBOBECa, KT 1,2 1,6 2.3

Bep’mxa.nbﬂme nepemcme}lw{ MOTIIABKA C© MOMOIUBK) LCIH NMEpe-
JIAIOTCA [OTIABKOBOMY KONECY H Yepe3 CHCTEMY LUCCTEPEHOK mepemMe-
mawT 3ybdatyio peiiky BMecTe ¢ nepoM. Ilepo BrI4EpUMBACT KPHBYIO
Konebanuit YpOBHA Ha JHarpaMMHOU JIeHTE, 3aKpPeruicHHOH Ha Bpa-
maromemcs Gapabane. Otcuer 3xauennit yposas no CYM moxHO
TIPOU3BECTH 10 NMONOKEHUIO HWHAEKCA Ha JHCKE, MO TOJOXKEHHIO Hia-
CTHHKHK Ha KOJIOHKE ¥ [10 ITOJI0KEHHIO KOHIIA TIepa Ha NeHTE.

B Geperosoii 1 reonesmueckort cryxOe CLHIA wemonnsyercs Tak-
xe NEePEHOCHOH TONNAaBKOBRIA Mapeorpad, omIHdaiommitcs HeGons-
IIMMHA pa3zMepaMu ¥ Bomee NpocTod METOAMKOHA YCTaHOBKH, HO, NPas-
Ja, EMEIMA MEHBIIYI0 TOYHOCTh n3Mepenui. [Ipubop B xoxyxe
€ TIOTUIABKOM JMaMeTpoM 8§ CM YCTaHaBIHMBACICA Ha BEPXHEM KOHIIE
TpyOnl rameTpoM 10 cm. Tpy6a B cBoel HIKHEH JacTH obopyaoRaHa
COCXHHUTENbHRON MY(PTOR C KOHHIECKUM OKOHYEHHEM ¢ pe3b0oBBIM OT-
BEPCTHEM, B KOTOPOE BCTABIAETCA BTYAKA € OTBEPCTHAMH JHAMETPOM
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1,25; 1,6 un 1,9 MM, npe/iHa3sHAYEHHBIMH TS TAIEHUA KOPOTKOIICPHO-
HBIX BOJHOBLIX KOsteBanmi. Tpyba c npubopoM npy noMOIY COEAUHM-
TENBHOR My(ThI Kpenurcs Ha 3a0MTOH B FPYHT TpyOE Takoro xe aua-
MeTpa, TAKKE WMEIOILYH OTBEPCTHA MJiA MOCTyIUieHHA BORbL. [locry-
naKInas UHQOpManHs o konebaHuAX YpOBHA MOPS PETHCTPHPYETCS HA
BockoBOH Oymare. [Ipubop cHabkeH 4acOBBIM MCXaHH3MOM C BOCHMH-
CYTOUHBIM 3aBoj0M. [IpenycMoTpecHa BO3MMKHOCTH Noabopa wecTepe-
HOK UL H3MEHEHMs MacluTaba 3anucH Ha JieHTe.

B TocynapcTBeHHOM IHAPONIOIUYECKOM HHCTUTYTE OBIN pa3zpabo-
TaH aBTOHOMHBIA YHMMMUMPORAHHAIH DONIARKOBEIA Mapeorpad, co-
CTOAILMH H3 TIOMIABKOBOTO MATYMKA M aHANOrOBOTO pPErmcrparopa
JABYX THIIOB: C MEXaHUYECKUM U 3NEKTPUHECKHM HACOBBIM IPUBOAOM.

B peructparope ¢ MeXaHM4YECKMM YAacOBbIM NPHBOJIOM 3allUCh
NPOU3BOAMTCA Ha NIEHTE, 3aKpeIIeHHOH Ha Oapabane. Ipy BpeMeHHOM
maciitade samucy 1,25 MM/4 aBTOHOMHOCTDL paboTel npubopa cocTas-
as¢T He donee 8 cyTok. Ilpd COKpauleHUH IPOACIKUTEIBHOCTH 3aHCH
ABTOHOMHO#H paboThl R0 26 WK 13 4 yBenHYHBAETCA BPEMEHHOH Mac-
wtal cooTpercTBeHHO A0 10 unu 20 MM/4, YTO HOCTUTACTCH OPOCTHIM
H3MEHEHHeM NEPEIaTOYHOTO COOTHOILICHHKA PEAYKTOPA.

[Ipn ucONB30BaHUH DIEKTPHYECKOTO YAacOBOTC NPHMBOAA aBTO-
HOMHOCTB paboTel Mapeorpada Moxer ObiTh yBesndeHa 1o 250 cyTok
fpH BpeMeHHBIX Maciutabax 3amucu or 60 no 2,5 Mm/4. Peructpanus
B ITOM Cnyyae OCYUIECTBIACTCS HA DPYJIOHHYIO NUArpaMHBYI0 JICHTY.
WU3meHenne BpeMEHHLIX MacluTaGoB 3amMCU NPOM3BOAMTICA PErYJIHpPO-
BAHHEM YNpaBaAOmMMx uMnynscos. ITuranue npubopa MOXKET NPOH3-
BOAUTLCA OT CETH HMNM OT OioKa cyxux Oataped. 3amich konebaHui
ypOBHA MOpsA B npulope B 3aBUCHMOCTH OT aMIUIMTYAM KonebGaHu#
(1,2, 5, 10, 20 1 50 M) MOXET OCYIIECTBAATHCA B Pa3HBIX MacmTabax.

Mapecorpad ¢ 3MCKTPHYECKHM 4acOBbIM NPUBOJOM JONONHUTC/E-
HO cHA0XXEH KaHanoM N3MCPCHUSA TEMNEPaTyphl BOJALL. 3[CCH CHTHAMNb!
¢ JaT4MKa AO TPEX>KHIbHOMY Kabcmo mmuHOH X0 50 M momawTtesa Ha
peructparop. KpoMme Toro, TeMreparypa AMCKpeTHO (IPOKOAaMM JicH-
Thi} 2 MM 4 pasza B CYTKH PerMCTpUpYeTCS Ha TOH ke AHarpaMuoil eu-
T€, FAE BEAETCA HENpepsIBHAA 3allMch kofaebanuil yposud. Temnepary-
Pa BOABI M3MEpAETCA B ABYX AMano3oHax: oT —2 g0 23° C u or 15 no
40° C ¢ norpemnoctsio 0,2° C.
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Puc. 5.11. CxemMa ycTaHOBKH TOTIEBKOBOTO Mopeorpaiba.

Kak npaswio, nmonnapkoBrie Mapeorpabl YCTaHaBIHBAIOTCA Haf,
CTICHMANLHBIM KOJOIEM, CBA3AHHLIM ¢ MOPEM M 3aLUMILAIONIMM I1O-
IUIZBOK OT BO3AcHCTBHA KODOTKONEPHONHBIX BONH M OOMEp3aHuA.
B 3aBHCHMOCTH OT MECTHBIX YCAOBHIH HCIONB3YIOTCA PAa3INYHBIE CIIO-
coBbl yCTaHOBKH B KOJIOANAX TNOIMUIABKOBBIX Mapeorpador: Ha Gepery B
OyIKe Haj KONOJIEM, COSTMHEHHHIM ¢ MOpeM nojBoAsmiei TpyOoH
{puc. 5.11); senocpencTeer#o B Mope (y obpriBHcTOro Hepera, oTkoca,
HabGepexHoi); B HEKOTOPOM YJaJIeHHH OT Ocpera Ha CHELMAalIbHOM CO-
opyxeHun. [Ipn mpumeneHHH AByX MOCHeNHHX cnoco0oB Kononen co-
opyxaroT 0OpIYHO #3 OETOHHBIX KoNell Ha HEKOTOPOM YHaneHHH OT
Ocpera, vaj HHM BO3BOAAT Oyaxy, KoTopas coeiuHsercd ¢ Deperom
mocTuxoM (puc. 5.12). Jind npoHHKHOBEHHA BOAHI B KOJOHell B €ro
cTeHkax Ha BeicoTe 30 — 40 cM Haj AHOM BLICBEP/IMBAETCA HECKONBKO
OTBEPCTHHL.

Puc. 5.12. Cxema ycraHoekH CYM B Mope.
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Juamerp Kononua onpencnasercs pasMepamy NOIUIABKOBOM cuc-
TeMsl. JHaMerpsl MoNBONAIIHX TPYO H pasMmepsl OTBEPCTHHA B CTEHKax
KOOI, OT KOTOPHIX 3aBUCHT CTENCHb PUILTPAL#H BRICOKOHACTOTHOR
cocTaBmonicH HeobxoauMo HoAbUpaTe ¢ yyeroM TpeboBanuii Kk Ha-
OmoneHusaM 3a ypoBHeM ki XapakTepoM konebanuit B MccTe Habmone-
muit. Yane scero ucnonmssyercs tpyda ¢ puamerpom 15 — 20 oM, Ho,
HanpuMep, Ha lornanae auamerp TpyOw cocrasmier 4 oM, a B Kpon-
wraare — 50 oM. ITosromMy npH HEOOXOMMMOCTH THAMETP OTBEPCTHA
perynupyercsa CneHanbHON 3anBHKKOoH, JimMHa TpyOs1 00BITHO OT He-
CKONMBLKUX J10 50 M.

[py m3MepeHUAX YpoOBHA [CIUIABKOBEIMH MapeorpadaMu BO3HH-
KaroT OmHOKH, BEI3BAHHBIE HOTPEMIHOCTAMHE CaMOro IpuOOpa H MCKa-
JKEHHEM BOJHOBBIX Konebanmil cxeMoi ycraHoBku nipubopa, Ilo gan-
HexM A. M. J{uMakcaHa, MakCHManbHOE 3HAaYeHHE NOTPEIHOCTH Ma-
peorpada (¢ yueToM BIMAHHSA TEMIEPATYpPEl Cpeikl, HO Be3 yuerta no-
rpemHocTel 3anxcH, ModhTa MeXaHn3Ma B IIOTHOCTH BOJBI) C AHana-
30HOM M3Mepenud ypobHa 12 m kostebrercs or —3,6 a0 2,4 oM.

OCHOBHEIM YCROBUEM PA3NHYHBIX CHCTEM YCTAHOBKH Mapeorpa-
oB srnzerca ObICTp2n nepeiava NMONNABKY KOJNeOAHKH YpOBHA C OX-
HOBPEMCHHEIM HCKIIOYEHACM KOPOTKONCPHOXRBIX KoNcOanui, C yue-
TOM 3TOTO PacCYHTaH H Maciura® BpeMeHHM Ha JIEHTe caMomMcua: B 1
MM — 5 muH. Cnegosateabho, xoneOauusa ¢ NepHONOM McHee 5 MHH
6yayT Ha neHTe cAUBaTheA, J{na oThUIETPOBBIBAHAA TaKHX KoneOaHui
pa3Mephl BXOAHBIX OTBEPCTHN B KOJOE MAM JAMAMETP NMORBOAMILCH
TpyOn MOAOHpaiOTCA TakHM o0pa3oM, 4roGbl OHH COOTBETCTBOBANH
HaubonbuIeMy IEpHOXY HCKIIOYAEMBIX BOJIH.

ITo narnaeiM A. JI. BoHAapeHKo, B KONOALE Mapeorpada mpoucxo-
AWT 3aBBIIIEHHE YPOBHA BO BpeMs BONMHEHHS, CTeNeHb 3TOTo 3aBhiille-
HHS 3aBHCHT OT BBICOTHI M IEPHOAA BOJIH, AHAMETPOR KONOAA M BXOX-
HRIX OTBEPCTHH, a TaKXke OT AAHHBI H AHAaMeTpa NomBoAsmer TpyOsl
Ipu BricOTE BETPOBRIX BONH 2 — 3 M cpexHHH yposexb B Konoaue Oy-
JET OTIHYATRCA OT AeHcrHUTeNnsHOrO Ha 5 — 7 cM. Kpome Toro, B ko-
noje ¢ noppodsigei Tpyboit BO3HMKalOT pe3oHaHCHBIe KoneGaHua,
YTO TAKKE HCKAKAET Pe3yNbTaThl H3Mepenni. PesynstaThl Hecneaosa-
uuit A, P. Xannusena u K. I'. lleppyn mokaszanm, 4TO ypoBEHL B KONOJLE
MOKET CYLUIECTBEHHO OTIIMYATHLCA OT OeHCTBUTENLHOIO MPA HAMIMH
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DONBIIAX CKOPOCTEH TEYCHHS M H3MEPEHHH CONEHOCTH B MECTE M3ME-
peHU# BO BpeMs MPHIIUBA.

Bce BBILECKa3aHHOE MO3BOJIAET CACNATL BHIBOJ, 9TO A4 MOBHI-
IIEHHS TOYHOCTH H3IMEPEHMH aBTOMATHYECKA® 3amHCh KoncOaHuit
YPOBHA Ha JICHTE CaMONMCLA JOJKHA COMPOBOXKAATLCA BHITOIHEHHEM
KOHTPONBHbLIX M3IMEPEHKHR 110 peilke, XOTA MO CBOCH CYIIHOCTH OHA AB-
nserca Gonee rpydriM npuGopom, HMEIOIMNM CBOH ONIHOKH.

[punuun ACHCTBHA 3eKMPOKORMAKMHOZ0 CAMONucya ypoeHs
mops ADC-02 (BHHIIMmopredreras) ocHoBaH Ha npeodpa3oBadiM
B 3JeKTPHYICCKiil CHTHAN 4MCa 3aMKHYTBIX KOHTaKTOB, PacrONIOKCH-
HBIX Yepe3 pasHele HHTEPBAILI N0 ANMHE PEHKH, MOMENICHHOH B AeMII-
bepryio Tpyby maamerpoM 10 cM ¢ y3KuM oTBepcTHEM BHM3Y. KoncT-
pyKuKa npubopa MO3BOMAET KCIIONBL30BATH €0 NPH KoAcOaHHAX YPOB-
Ha 70 6 M B aBTOHOMHOM pexuMe (10 6 MecalesB) MM ¢ KabempHow
JTHHYEH CBA3M C BRJAYEH ONEpaTHRHON MHQOPMALHK Ha MynsT. Marasd
macca u rabapursl ADC-02 no3sondior KpenuTk ero K modoil ceae, nup-
CY MM ApYTHM omopaM. JIa OTKPBHITHIX NECYAHMX [T00epexud MOXKHO
HCOOJIL30BaTL 00BMHYIO IuTaHry maMerpom 0,05 M, 2a0utyio B xHO.

dupma «Ilnecor» (AHINK) BBIKYCKACT 6onHOZpagh-yposHemep
C MPOBOAGHHEIM JaTHYHKOM CTPYHHOIO THIA, NPHKPCINCHHBIM K CRaC.
H3menenue cONPOTHBICHUS CTPYHBI, BLI3BAHHOE KOJMCOaHMAME YPOB-
HSl, MOIYJIAPYET 4aCTOTY I'C€HEPATOPa, YCTAaHABNMBAEMOTO BONMM3H Aat-
YHKa, DTOT MOJYNHPOBAHHBIA CHIHAaN IO TPEXKHIbHOMY Kabeio no-
crynaer Ha Onok npeoOpasoBanud, pasMelleHHbmH Ha Oepery ¢ BoO3-
MOXHOCTRI) HCIIONB30BaHMA paguoxadana. C Beixona npeobpasopate-
19 vHGOpMaNMIO MOXKHO MONYSHTh B HHGQPOBOM BHWJE, HA MArHHTHOH
NEHTE WIM Ha AHAIIOTOBOM CAaMOIHCHE. YPOBEHB MODS ONPENEIAETCH
OyTeM CXEMHOTO OCPEAHeHMS BONHOBBIX koneGammi BOAHOHN noBepx-
Hocry. [Jorpemuocts npubopa we npepsimaeT 1 % oT AIHHBI IPOBO-
JIOKH, KOTOpas MOXET MEHATLCA OT 3 10 12 M.

Asmornomusiil, manozabapumnwiti bepezosoit mapeozpag) I'M-28
(puc. 5.13), ncronp3yeMblid B 3aLIMINEHHBIX OT CHJILHOTO BOJIHEHHA
HOPTOBBIX AKBaTOPHAX M OyxTax Ha rayOuHax He Gonee 10 M B Manyio
gony. 'M-28 — repMeTH3NpOBaHHELH caMonicel koneSanuii ruapocTa-
THYECKOTO JABNCHH, YYBCTRHTENBLHEIM 3EMEHTOM KOTOPOTO SABIAETCA
NONpPYXXHUHEHHDIH cunbgoH (10), ykpennenusiii ka ocHoBasuy nmpubo-
pa. [lepeMecHHa HHXKHETO KOHLA CHIb{IOHA, BBI3BAHHEIE KOREOaHMs-
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MH YPOBHA, C IIOMOLIBI0 WTOKA (4) 9epe3 prMaXHYIO cicreMy (6 M 7)
OPHBOAHT B NBEDKEHHE CTPEIKY € nepoM camonucua. Oamo H3 ey
pegaxHot cucteMs! (7) OAHOBPEMEHHO SABIACTCA KOMICHCATOPOM
TEMIEPATYPH! M BEIMOJHEHO B BHJAE TIOTYKpYTNoi Oumertanmnuueckod
nAacTAHEL. H3MEHAS AKTHBHYH) IUIMHY TLNACTHHBI, MOXHO PEryiHpo-
BaTh TepMOKOMIIEHCATop. Bepxnaa yacth mroxa (4) 3aocrpeHa H CBO-
GOaHO yuupaeTes B MPUEMHYIO MIACTUHY (5) PHIYAXKHOH CHCTEMBI, UTO
TO3BOSMET, M3MCHAS IITHHY MITOKA, POIPAaMMHPOBATE TAyOHHY I0CTa-
HOBKH. CpeHad 4acTh mToka cHabkena pe3sbol U ero AMMHY MOXKHO
M3MCHATD ¢ TIOMOLIBIO Taliku (2), 3aKpenieHHON Ha Bryake (9) ¢ HaHe-
CCHHBIMM MMUIEMETPORLIMH Jenekusamu (ot 0 no 10). Bea crcrema
Kpenurca K croiixe (3), B BepXuHell YacTy XOTOPO#H pacronoxeHa Ha-
npaBAomIas 114 mToxa sTynka (8). MaMeHeHne IIMHBL ITOKA NPOM3-
BOAKTCA HEMOCPSACTBCHHO rieped moctanoBioi npubopa. Camonncen
repPMETH3MPYETCA KPBULKOH-KOXXYXOM, KOTOpas KpemuTcd K OCHOBA-
HUIO THECTHIO OTKHIHBIMH OOTTAMM.

S Al g o A

Puc. 5.13. ABTOHOMHBIH, ManorabapHTHRI Geperosell Mapeorpad 'M-28.

IMoryyaemad HHpOpMaNHA 3AITHCLIBACTCS HA TUArpaMMHON JIEHTE,
3aKpenneHroit Ha Oapabane (1), NpUBOAUMOM B ABMIKEHUE YACOBBIM
MEXaHM3MOM (CYTOYHBIM HIH HEACTBHEIM). CunbGon 3akpsiBacTCa 3a-
IMTHEIM KOKYXOM, B HIDKHIOIO YacTh KOTOPOTO BBHRYHBaeTCA npofxa
¢ OTBEPCTHEM, CIYXAaMM CBOCOGPa3HLIM (PUABTPOM BEICOKOYACTOT-
HOl CoCTaRnAIOIMEH BOMHOBLIX KoseDauuii. JlHaMeTp oTBepcTHA OINpe-
RETMSTCA CTENEHBIO BOIHEHHS MOPA H MOXET OHITh 0,5; | s 2 mM.
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Mapeorpad Beimyckaetcs B Tpex MonHdukauuax. [M-28-1 ¢ nua-
na3oHoM H3Mepenui konebannit yposua 3 M; IM-28-II — 6 m; I'M-28-
III — 12 m. TTorpenmmocTs H3MEpPEHHS YPOBHA cocTaBadeT £2 % oT Mak-
CUMANTBHOTO AMana3oHna usMepenuil. Cnocods ycranoskn I'M-28 zma
paboTel NpeNCTaBRCHHI HA pUC. 5.14.

o i
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Puc. 5.14. Cxemb! yCTRHOBKH CRMOTHCLIIA YPOBHA Mopa ITM-28:
a, 6 - ¢ NOMOLIBIC ITAHIH H TPOCA COOTBETCTBEHHD,

Mapeozpagd npubpexcrviii MII-1, paspaboranamit B8 TOW PAH,
npefHa3Ha4deH JNA u3Meperni konebanuii yposHs Ha riry6uaax xo 100 M
€ aRTOHOMHOCTBIO PabOTEI 45 CyT. IPH AKCKPETHOCTH 15 Mun u 90 cyT.
npu guckpetroctv 30 mud. ITpubop ycranasnkBaeTca Ha AKOpe ¥ TPO-
COM MONCOSNHHAETCS K NAaBaoileMy Ha nosepxHocTH Gyro. Ipunummn
paboret MII-I ocHOBaH Ha H3MEpPEHHH THAPOCTATHYECKOTO AABICHMS
¢ AOMOIBI0 COEUMANBHO MONEPHU3HMPOBAHHOrC BHOPOTpOHA THNA
IAB-10A, ofnanaromero BBICOKOH pa3spemaiollied CnocobHOCTBIO,
B KOTOPOM YBelIW4eHa AoOpOTHOCTH cTpyHHOH KoacOaTenpHoOl cucTe-
Mil. OAHOBPEMEHHO C H3MEPEHHEM THIPOCTATHYECKOTO JABICHHA
dHrcupyercs TeMnepatypa Kopiryca I1JIB-10A ¢ rounocteio 0,01° C.
Jnd yMEHBIICHHA MOTPENIHOCTEH, BOSHHKAOWINX 3a CYET BO3ICHCTBHA
TCYCHHH, NOBEPXHOCTHBIX U BHYTPEHHKX BOJIH, BPEMs OJHOI0 MIMepe-
HYA ABNECHHS COCTABIKET OKOA0 8 MHHYT. HyBCTBHTEILHOCTE JaTHHKA
nasnenus 0,5 cMm.

Koprrye MIT-I — amoMuaHEBEIN LIHIHAAP, B KOTOPOM Pa3MEIICHB
AKKyMYIATOpHBIC OaTaped ¥ anekTpoHHb 610k, Ha xphiluke Kopmyca
Kpensarca JaT9ukH, BHEUIHWH pasbem u peim-Oonr. B cocras mapeo-
rpadha BXOOAT: HATYHK AABJICHUS; KBApLEBBINA HaTYMK TEMIEPaTyphl;
KOMMYTATOP, TIOAKIFOYAIOMIMI BhIXOIHAIE CHTHANB! JATYHKOB HA BXON
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npeolpa3zoparena «4acToTa-Kom», hopMupyiouere 16-pasps ki npo-
MYHBIA KO, KOTOPBIA 3aDHCHIBACTCA B TBEpAOTENsHOE OydepHoe 3amo-
MHHAIOIeE YCTPOHCTBO C NPHBA3KOH K BPCMCHHBIM METKaM.

Itepen HauamoM paGoThl BHEIMHUH pasheM JOKIIOYacTCa K 610Ky
o0CTyxuBaHua, nposepserca pabotocnocobHocTs npubopa pelueHHeM
KOHTPOJILHON 3a1a4H, yCTaHAaBIHBAETCH TEKYILee BpeMi H JaTa, PeXHM
pa6otst. Tlo 3aBepiueHUH HaMepeHHHA Mapeorpad mogHHMalOT Ha OopT
CyAHa M 4epe3 BHEIUHHH pa3heM C NOMOILUBI) CIIEUMANsHOTO npubopa
BCIO MHMopMaumio M3 6yQepHOro 3aU0MHBHAIOINErD YCTPOHCTBA Nepe-
MHCHIBAKOT Ha MATHUTHYIO JIEHTY M NOAAIOT Ha KOMOBIOTEp M rpadono-
cTpoutens. Yepe3 pazbeM OCYIIECTBIACTCA TAKKE MOX3APANKA AKKY-
MYJATOPOB.

Mapeozpagy "Hpunue-2" Hallen AOBOIBHO IIHPOKOE NPHMEHEHHE
NpH npoBeaeHUN Habmoackuil B npudpexHoit zoue. llpubop obnagaer
OBYMA pexkiMamM paboThl, OOMH M3 KOTOPKIX NMPEOHAZHAYCH JUIA U3ME-
peusii Tonkxo konebagui ypoBHa, a ApPYTo# — Ui HIMEPCHHH M ypOB-
HA ¥ BONHeHuA MopsR. B koHcTpykiiu mpubopa mpexycMOTpeHa BO3-
MOXHOCTD pabOTh! XaK B ABTOHOMHOM PE&XHME € 3AMHCHI0 NMOTy4aeMOH
MH(POPMALIHK BO BHYTPEHHIOK HAMATH, TAK H C TICpe/ayel pe3ylsTaTon
u3mepeHuii 10 kabeJbHOMY KaHaiy cBiA3H Ha Oeperopod 6nok. B Ma-
peorpade HCIONL3yeTca BUOPOTPOHHBIH faT4MK jAarnexus tuna [1/[B-
15. YyBCTBUTENLHBIHA 3NMEMEHT AAaTUHKA BEIIONHEH B BUJIE CIMHON KOH-
CTPYKIAH H3 MEMOpPaHLI H CTPYHBI, H3IOTOBIIEHHON H3 LIENBHOTO KyCKa
CISIMAIBHOrO cinapa. [Ipy M3MEHERHH THAPOCTATHYECKOTO NABICHHA
ot 0 xo 10 000 rila wacrora Bo30yxIaeMbIX PE3OHAHCHBIX KoAeOaHHH
cTpyHsl usMeHsercs ot 3000 mo 3800 I'u. B xauectBe Mamepurens
TeMIepaTypbl BHYTPM Kopmyca npubopa HCHIONB3YETCH TEPMOMETP
MHKponpoueccopa. Ero noxasasua HCIONL3YIOTCA UL BBEJEHHMA I10-
NpaBOK B MOKa3zaHMA JaTduka Aarnerus. "Ilpwme-2” umeer credyro-
uue MEXKUNECKUR XAPAKMEPUCTUKU!

[Ipenensnas rmyOuna nOrpyXeHus, M 100;
HorpeinsocTs U3MepeRns KoneOanui YpOBHA MOPS, M 0,02,
Huano3oH u3Mepedks koneGanui ypoBHa MOps, M +5;
JHcKpeTHOCTE B peXkAME H3MEPEHHIA:
YPOBHS MOpPS, MHH 15, 30, 60,
YPOBHS H BOTHCHHA MOP#, MMH 60;

ABTOHOMHOCTE B PEXHME H3MEPCHUH:

114



YPOBHS MOPS, FOJbI 1,

YPOBHS W BOJIHEHHS MODS, CYTKH 35,
JuanasoH H3MCpeHust TeMIepaTypsl Boxsl, °C -2 -20;
IMorpenidocTs M3MEpeHNA TeMmeparypsl, °C +0,1;
JiiHa OBYXOKUIbHOT O Kabest, M 500:
I"abapursl kopnyca npubopa:

BEICOT2, MM 370,

AUaMETP, MM 90,
Macca npubopa, xr 3

Kopnyc mapeorpada "Tlppuans-2” (puc, 5.15) BHIOAHEH B BHAC
IMIIMHpPA U3 HEpIKABEIONIEH cTany. BHYTpH IIMNHMHEAPa HA €r0 OCHOBA-
HUM JKECTKO 3aKpPENNEHBI. JAaTYHK MAaBNCHMI, ONOK 3NEKTPOHHKHA W
Brox nuTanus (deTbipe NUTHERBIX Oarapen nampmxenueM 3,5 B). Ha
BEPXHEH KPBIIIKE LANHAIPA NOMELICH PHIM-3aT1ylIKa, KOTOPLIA rep-
METHYHO 32KPHIBAET WM3BHE JOCTYN Kk pasbemy npubopa. Yepe3 ator
pasbeM OCYIMECTBNACTCA NOJKNIOUCHHE Mapeorpada k Oeperoromy
B10Ky JUIS CYMTBIBAHMSA JAHHBIX U3 NaMATH WM ANs nepefadd urdop-
Maiun no kabensuod auanm ceasy anunoi 500 M B peansdom mac-
wrabe BpeMenu. na obecriedenns YCTOHYUMBOH CBA3H M MCKIIOYEHHS
BIIMAHMA OJNEKTPOMArHHWTHBIX MOMEX HA KOHHE Kabens yCTaHOBJICH
ajanTep, NPeACTARIIIOMMA co00l ONTPOHHYIO Mapy, OPraHH3YOIYIO
CBA3b Mapcorpad — KOMIILIOTEp N0 TOKOROH NeThe.

Jing vamepenns yposHa Mops Ha rnybusax ao 1000 M B AAHUH
Ovin pazpaboran mapeozpag «l{ynamu» © 3a0UCLI0 NOMYy4YacMOH MH-
thopMaLMK BO BHYTPEHHKOI MOIYTIPOBOAHHKOBYIO MaMAThL M € nepeaa-
yeit ee N0 TMAPOAKyCTHICCKOMY KaHary CBA3M HA NOBEPXHOCTHLIA OYH.
[Mpubop no3BONACT MPOM3BOAHTL H3MEpPEHHA KoleOaHUA ypoBHA
B AHMaNa3oHe £3 M ¢ NOrpelHocTsIo +4 CM H TEMIEPATYpPhl OKPYKA0-
wWci cpeabl NS BBEJCHHA TEMIIEPaTypPROM NONPARKY B NOKA3aHUA JaT-
YyHKa AaBacHug. JUCKpEeTHOCTh H3MepeHnid coctasager I, 10, 30 wm
60 MHH ¢ aBTOHOMHOCTBIO paboTel Zo 1 roga. EMkocTh BHYTpeHHCH
namaTe Mapeorpada cocrapaser 6144 nukna uaMepennit. Obmas mac-
ca npubopa He npesniuiaet 30 «r.

CraneHoilt kopnyc mapeorpada npeictasmger cofo#l KUITHHAD
¢ napyxuesiM guamerpom 0,17 m u Beicotoii 0,65 m. Ha ero sepxucit
KpLILKE NOMEIIeHs! RATHUKY IMAPOCTATHYCCKOTD HARNCHKA K| TEMIe-
PATYPBI, @ TAKXKE NBLE3OUINYHATENb TMAPOAKYCTHYECKHX CHIHATIOB,
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Pre. 5.15. Mapeorpagp «IIpuane-2n:
I — priM-3armynika; 2 — KOMbLA YIIOTHHTENBHEE; 3 — KOPITYC;
4 — paIBCM MePMETHYHRIA; J — npeobpazopatess xasacHng [1B-1E;
6 - MnaTa 3MeKTpoHRas; 7 — Gnok nuTanns;, § — Tpybka coeqnAnTenEHas,

Jlatuuk HaBneHUs — BAOPOCTECPKHEBOH BAKYYMHMPOBAHHEIH mpe-
obpasosatent wactorHoro tuma IIJ[B-100b 8 maccmeHOM neHomnma-
CTOBOM TEPMOCTATE, € OCHOBHOH NOrpeIIHOCTEI0 H3Meperus 0,15 % ot
BepXHero npenena mimepeHus. Jlaruuk Temneparypst — nomynpogoa-
HHUKOBLIH TepMopesncTop THNZ MMT-4E-22, BIIOYEHHBIH B LieNk 110-
HOXKHTENbHOK OOpaTHOM CBA3M ABTOFCHEPATOPA HA ONEPALUCHHOM
ycHAHTeNe ¢ MocToM Bupa, obecrieynBaer H3MepEHue ¢ paspematomei
cnocodHOCTRIO 20,02 °C M BO3MOMXHOCTBIO BHECCHHA NONPABOK B IIO-
Ka3aHUg Kanana japleHusa. BHyTpH xopoyca pasMenieHsl 3EKTPOHEAL
cxeMa, 6rox mMareuTHOM nmamaTd ¥ Onok nuraHus (12 Garape# Tuna
[65Y ¢ obmum ranpsxenuem 18 B).
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Mapeozpagh SIS-13 dmpmer «Crrobep» (Opanums) paccauTal Las
pabote! Ba raybusax o 3000 m. B xagecTBe maT4uka rEApOCTaTHYE-
CKOTO HaBIIeHMA HCHOJb3YETCSH KBaAPUEBBIH pesoHarop, clecrneynsaio-
LM [IOTPEIIHOCTh H3MEPEHHS YPOBHA He MeHee £2 oM.

Mapeozpagh WLRS dupmut «Onaepo unerpymentc» (Hopserus)
paccuuTas Ana paboTs! Ha rrydnrHax a0 600 M H NO3BOAAET IPOBOIHUTE
H3MepeHHa Konebauuil ypoBHA ¥ TeMieparyphl Boghl. B kadecTre Aat-
YHKa PTHAPOCTATHYCCKOTO AABACHUA MCIIONB3YETCA KBApLUEBhill pe3oHa-
TOP ¢ OTPEUIHOCTLIO He Xyxke +0,6 cM. B xadecTBe JaT4HKa TeMnepa-
TYpbl HCHONB3yETCA TepMucTop ¢ norpemHocteio 0,04 °C. Tonyyae-
Mas MHGOpMALHA OTKIIaJLIBACTCA B MarHMTHYIO namsATh. Kpome Toro,
nprOOpH maHHOH GupMbl cHa(XkKaOTCH THAPOAKYCTHYECKMM KaHANOM
¢Ba3H ¢ pansHocTEO 800 M Ha uactore (16384 = 5) I'n. B xauectBe
marepyana A4 HITOTOBICHMA KOPIYcOB NpHOOpOB HCMONB3YETCA
amoMmuHKReBsIE crmag 6061/T6, croiiknit K Mopckod Boge. Bec WLRS
Ha Bo3gyxe 46 xr. B Hoeo#i Mosudukanun WLR7 nononsurensHo yc-
TAHOBJIEH KaHAN M3MCPCHH DNICKTPONPOBOXUMOCTH, a4 NalbHOCTh FHI-
POAKyCTHYECKOro KaHaa CBI3H JOBENCHa JO 2 KM.

Hamepenue mazyna. [lon aBneHueM TATYHa MOHHMAIOT TOPH30H-
TalbHLIE NOYTH NEPHOAHYECKUE ABHXKEHHUSA MPHIIBAPTOBAHHEIX CYIOB
[OJ] BO3AEHCTBHEM HA HUX MTHHHOMEPHOIHLIX BONH MJIH JUIMHHOM 3bI-
6un. Benyunna mogoOHBIX HBMXKEHHHA CYAOB 3aBMCHT B OCHOBHOM OT
TAKHX XAPaKTePUCTHK IJIUMHEONEPHIHBIX BOMH M BOJH 3504, Kak HX
BBICOTA, IFHEA, DepHos. B ToM ciyyae, KOTjja JUIHHHONIEPHOIHbIC BOJI-
HEI BO3ACHCTBYIOT Ha CYIHO, OCHOBHAA HaIpy3xa coobInaeTcs CyaHy He
BOJIHOBBIMU TCHYCHUAMH, a B pe3yNbTaTe HEHMCTBHA TOpPM3CHTAILHOH
COCTABNAIONICH CHABLI THXMECTH CyQHA, KOTOpas CBf3aHA C €ro HaKIo-
HOM Ha JaHHOH BOJIHE. DTH rOPH3OHTANbHEIE ABIXKEHWUA CYHOB MOTYT
BO3HHMKATh NOM BO3AelCTBHEM IpyINoBoi 3n0H, HO, Kak NpaBuNo, Ha-
IPy3Ka Ha CyAa OT ANHHHONCPHOIHBIX BONH HA NOpsgok Gonslue Ha-
TPY3KHM OT 3hi0H, HO3TOMY €€ MOKHO CHUTATh OCHOBHOH.

[piynHE! BO3HUKHOBEHMA TATYHA BO BCEM €T0 MHOroobpa3zum elue
OKOHYATENBLHO He 00bicHensl. B nepsom npubmvxenus ero MOXHO
0OBACHUTE cAeAylommuM. TATyH npeactapnser coboil xsokuoi peso-
HAHC: PE30HaHC JUTMHHONCPHOIHBIX BOAH C KOMSOAHMUAMH MACCHl BOJIbI
B IIOPTY M pe3oHaHc konebanuit Maccw Bomml B Oacceiine mopra ¢ Kko-
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nebaHMAMH NPHIIBAPTOBAHHONO CYIHA. AKBAaTODHS IOPTa B 3TOM CITY-
4ae CIIYXHT YCHIHTENEM JIWEHONCPHOAHBIX TIEPBEHYHBIX BONH,

SBnenne TATyHa MOXeT HaONIOJATHCA B 3AMIMINCHHAEIX ¥ OTKPHI-
THIX NMOPTax, B OKCaHax M MOP#X. Ero MOXKHO BCTPETHTE BO MHOTHX
OTEYEeCTBEHHBIX K 3apy0exHRIX noprax, Hanpumep, B Kopcakose, Ho-
Bopoccuiicke, Kopcakose, Xomvcke, batymu, Unnuaescke, Kinatinene,
[ToTu # xp.

VuuThiBas BEIWIHHY NMOAOOHOTO ABMXECHHA CYI0B, TATYH MOXHO
IOIpa3/IeNIHTh Ha YEThIPE THIIA:

— cnabbli — rOpH3ORTARLHEBIC ABHXKCHAA CyQ0B Mexee 1 M, BhICOTa
IIMHHONIEPHOAHEIX BOJIH HE npeBhimacT 10 oM,

— cpemHHi — JBHXXKEHHA CYAOB cOocTamaoT 1 — 2 M ApM BHICOTE
ANBHHONIEPHOAHLIX BOMH ot 10 a0 7,87 moiima;

— CHNTLHBIA — ABHXEHHA CYA0B MOTYT OBITh OT 2 X0 4 M HpH BbICO-
Te JUTHHHONEPHOAHLIX BOMH oT 20 mo 40 cMm;

— DYCHb CHJIBHEIR — JBMOKEHMA CYXOB Oosee 4 M npu BhICOTE
INTMHHONEPAOARLIX BoMH Goaee 40 cM.

Jas perucTpauuy JIMHHONEPHOIHBIX BONH, BBI3LIBAIOIIMX TAT'YH,
MOXHO HCNONB30BAaTh PasTHYHOro TMUa Mapeorpadrnl. B atoMm ciryyae
noAoOHbIE BOJHEI MOXKHO BbIIENKTEL Ha 0ORIYHON MapeorpaMMe, Npas-
7, 34e€Ch BO3ZHMKAIOT ONpE/IeNeHHBIe TpyAHocTH. Bo-nepBoix, ocoboe
BHYMaH¥¢ HeoOxonuMo obpaniaTh Ha ROIMOMXHOCTH OTQHILTPOBLIBATD
BBRICOKOYACTOTHYIO COCTABJMIONIYIO IIOBEPXHOCTHOTO BOMHCHMA. Boin-
HBI ¢ niepuodoM MeHee 30 ¢ He JOIDKHBI PETHCTPUPOBATHCH W3MEpH-
TENBHBIMH MpHOOopamu, Bo-BTOpPHIX, ANHHHONEPHOJAHEIC BOJHE! IIPH
9TOM JOJDKHBI PETHCTPHPOBATHECE ¢ HECYTUCCTBEHHBIME HCKAKCHHIMH.

IIpu perumcrpaiiy TAryHa ¢ IOMOILGIO NOIIIABOYHBIX Mapeorpa-
dos thma CYM jum oT)MARTPOBLIBAHYSA BLICOKOYACTOTHON COCTaB-
naomed HeoOXOAMMO COOTBETCTBYHOMMM ofpasoM noabHparh Mo-
ifaJk NOTMEPEYHOro CeYeHMs BXOQHOTO OTBEPCTHS NOABOXHON TPYOHI
KONOIUa ypoBeHHOro 1octa. O6BIMHO 451 3TOM ey OTHOIIEHHE ILIO-
HIa¥ BXOXHOTO OTBEPCTHSA K MIIOLAAN Konoxua nogbupaercs mpubnu-
3UTENbHO B Auanasose (25 — 33)107, Kpome mapeorpada tina CVM
IJI PETHCTPAlAM TATYHA MOMHO TAKK€ HCIONLIOBATE, HANPUMED,
npbpexHelit Mapeorpad TM-28. O6a Tuna 3tnx mapeorpados HMeOT
CTAH/IAPTHYIO NPOTAKKY AHArPaMHOF NIEHTRI CO CKOPOCTHIO 2 CM/T, ¥TO
HeNaeT 3anuchk TpyAHopa3bopuuBoi. J(IMHHONEPHOOHBIE BONHEI HA
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NIEHTE PErHCTPHPYIOTCA B BHJIE 9acThix 3yOuukos. [Ipy 3ToM MoxHO on-
PeAENUTh CPEIHICIO BRICOTY NMOMOOHBIX BOMH, HO TPYIHO 3adHKCHPOBATSH
TOYHKIA nepro/l. B HexOTODBIX CTyvyanX CpeXHMIl EpMOA MOXHO Ompe-
IOEeNUTH, PA3IENHB MPOMEXYTOK BPEMEHH PETHCTPALHE Ha KONMYECTRO
sonH. KpoMme Toro, ans mywamreit nemndpalidi 3anucH JUTMHHOTIEPHOK-
HBIX. BOJIH MOMKHO JOBECTH CKOPOCTE NPOTSDKKH JCHTHI 10 0,5 cM/MHH.

IIpu BeIMONHEHHH HaOMIONCHHHA 33 TATYHOM IPOH3BOASTCA Cle-
ylomue paboThE:

— puKCHpYeTCA BPEMS Havala H KOHUA SBIICHIS;

— Kaxgiee 1 — 3 9 BHDONHAIOTCA HAOMIONCHNN 3a ABHKCHHEM CY-
O0B B Pa3sNUYHBIX YaCTAX [OPTa, TIPH 3TOM PETHCTPHPYIOTCA MEPHORHI
M BEIMYIMHA JBMKCHMA CYJIOB, HX TOHH®K, pa3Mepbl (UIMHA, IIHPHHA,
0CaJKa), MECTOMONOKEHHE B TIOPTY, KONHMIECTBO M BHJ IUBAPTOBBIX
KAHATOB;

— € MOMOINBIC MapeorpadoB 3alMCHIBAKOTCH BHLICOTA H MEPHOA
JUIHHONICPHOIHEIX BOJIH;

~ ONpeleIWIOTCA TapaMeTphl BETPOBBIX BONH M BOJH 36I0H Ha
NOAXOHAX K NOPTY B B Pa3NMYHLIX €r0 YacTAX M, KOHEYHO Xe, BOm3H
Habm0aeMBIX CYZ0B: BHICOTA, JINMHHA, IEPHO.

Hamepumenu eonn yynamu. Ha cetu I'ockoMrugpomera B HACTORA-
iee BpeMa Yanle BCETO MCMOAL3YIOTCA MONMIABKOBLIA PEFUCTPATOP Iy~
samMi ['M-23-1 (puc. 5.16), rHApOCTATHYCCKHA PETHCTPATOp LyHaMH
I'M-23-1I {puc. 5.17) u curnanu3sarop iyHamy ['M-30.

Puc. 5.17. Hamepurens sonx
wyHamu I'M-23-11

Puc. 5.16. U3MepHTels BOJIH LMyHAMA
'™-23-1.
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I'M-23-1 m3rotosneH Ha 6aze Mapeorpaga CYM. Pazmuuue Mexny
HUMH 3aKNI0YAETCA B TOM, 4TO JUIS JY4ILUEH PACIHA(POBKH 3aNMCH ITy-
HAMH B HEM YBEIIMMECHA CKOPOCTh BpauleHHs Oapabana, a Ans cUrHanm-
3aIMH 00 IKCTPEMANBHBIX 3HAYCHUAX YPOBHA B PECUCTPATOpE YCTa-
HOBIIEHE! JCKTPYYECKHE KOHTAKThI, BITIOHAOILME 3BOHOK, IyMMED,
cupeny u T.. Perucrpupyronias yacte HpHOOpa MOMCILICHA B JIMTOH
TEPMETHYHBIH KODAYC AN NPEHOXPAaHCHUA NPH IIPOXOKACHHH BOIH
uyHamu. Ilpubop ycranasnuBacTcs B OCTOHHpOBaHHOH OyIke Haz Ko-
TOALEM, COSTMHEHHBIM C MOPEM TIpH MomoulM TpyOwei. beronuposan-
HbIE YCYAHOBKH JO/DKHBI BBIICPKHMBATE AMHAMWYCCKHI HANOpP BOH
I[yHaMH IIpH MX HakaTe Ha Geper.

I'M-23-1I u3roroBnen Ha basze mapeorpada I'M-28 u npeanazna-
4YeH JUIA PervcTpailMd BOJIH 1YHaMK, BBICOTA KOTOPEIX MpPEBBHILIAET
HanGONBIINH NPUIHBHOH ypoBeHb. Tak Kak BOJIHBI HyHaMH Habarona-
IOTCA CPaBHMUTENBHO PeAxo, B nmpulope NMPEeIyCMOTPEHO CNEUHATLHOES
MYCKOBOE YCTPOWCTBO, COCTOSLICE M3 OTKDHITBIX JJIEKTPOJOB H 3JeK-
TPOMATHHTHOTO ItyckosoTo penie. IIpu nmomaneMe ypoBHS, IpeEBbIlIAlO-
IIEM MaKCHMANBHYIO BHICOTY NPMIHBAR, MOPCKad BOJa 3aMBIKAET JIIEK-
TPOJIBI, YTQ 3acTaB/sieT cpabaTLIBATL Pelie M BIUIIOYATE YacOBOH Mexa-
HU3M npubopa. PerucTparop MOHTUpPYETCH BHYTPH cneuuansioro Ge-
TOHHOr0 ocHoBaHus. [lpnbop paccuuTan Ha perucTpaluild BbiCOTHI
ypoens g0 10 M. Ckopocth BpameHus 6apabana ypenudeHa B HEM 10
2,5 MM/MHH.

I'™-23-1 u I'M-23-11 Moryr ucnonb30BaThCA COBMECTHO M YCTa-
HABIMBATLCA KACKALOM TAK, YTOOR BKMHOUCHHE OJHOTO W3 HHUX NpOHC-
XOAMJIO O TOro, Kak IepecTan perdHcrTpHpoBaTh Apyroi. IlepekpoiTue
JIHAna30HOB U3MEPEHHMA NOMKHO cocrasnarh 30 — 50 oM, uro obecne-
YMBAET HENPEPLIBHOCTD 3aANMHCH MPOXOXACHUS BOIH IIyHAMH.

J1s nomaym npeynpeaMTENBHBIX CHTHANIOB O NPUXOJE ONacHBIX
BOJIH LlYHAMH UCTIONB3YETCA cuzranuzamop soan yynamu I'M-30, Bel-
TO/IHEHHEIH B BHAE IPHCTAaBKY K HONNABKOBOMY M3MepHTeno, [Tpuniun
AefiCTBHS €ro OCHOBAH HA ONPEACICHIM CKOPOCTH H3MEHEHHA YPOBHA C
[IOMOIIBH) MATHHUTHO-MEXAHMYECKOH H3MEPHTENTLHON CHCTEMEL
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Fnasa 6 -
METOAL!I U NPUEOPHI ANA HABTIOAEHUA
3A BOJTHEHUEM

6.1. Ucropua Habmopennii HaQ BOJIHEHNMEM

IToBepXHOCTHOE BOJNHEHHE MOPA — 3TC fponece GopMHPOBAHHA,
Pa3BHTHA, PaCclIpOCTPRHEHNUA H 3aTYXaHHA BRI3BAHNBIX BETPOM BONH Ha
aKBAaTOpPHAX OKeaHoB, MOpeil u Apyrux OacceiinoB. Bonaeswe mops
ABNAETCA OFHON U3 TeX OKeaHOrpadMdecKHX XapaKTEPHCTHK, KOTOPOH
YeJIOBEK CTal 3aHMMAThCA Cpa3y iKe, KaK TONLKO BHIMEN B Mope. Tak
KaK COCTOAHHE JIOBEPXHOCTH MOPA II4 MOPSKOB BCErAa OulIo CBA3aHO
C CHIIOH BEeTpa, TO 3TH IBE XAPAKTEPHCTHKH AONTOE BPEMA OLICHUBA-
JIECh COBMECTHO. BCe 3TO HAlIO CBOE OTpaXkeHHE Aaxe B OOIeNpHHA-
TBIX BHIp@XKCHHAX. Tak, HAIPHMEP, CIOBa CIITHILY, «Byps», «IITOPM»
Yy KaXIOrc 4YeloBeKa, CBA3AHHOTO C MOPEM, BRI3LIBAIOT ONIPEAeNeHHEIC
OPCACTABICHUS O BETPE N0 COOTBETCTBYIOLIEMY €MY COCTOSHHIO MOpS.

CobpanHbie MOPAKAMH NAPYyCHOro ¢UIoTa C NOMOILLID BH3YaNnb-
HBIX HIIH HOHYHHCTP}’MGHT&IIBHBIX HSMCPCHHﬁ MHOTOMHCICHHLIC KO-
NHYECTBEHHBIC OLCHKH JJIEMEHTOB MOPCKWX BETPOBLIX BOJNH, HECMOTPA
HA CBOK HpUONMAKECHHOCTH, HMCIOT ONPCACHEHHOC 3HAUCHHME M B Ha-
CTOAILEE BPEMA.

B 1853 r. B Bproccene coctoanacs nepsad Mopckas MeXITyHapo-
Haid METCOPONOrydeckad KoaHdepeHuus, MHOTO CAENaBIas A4 YIOpsi-
AOYEHUA THApOMeTeoposorudecknx HaGmoncumil. MHorue ce penmre-
HHUA COXPAHHIIN CBOE 3HAYEHHE W A0 HAWuX AHEi, Hanpumep, 12 Gan-
noB mkans bodopra aua HabmogeHnii Hax Betpom. 10-6anneras mxa-
7Ia OLCHKH COCTOSHMA TOBEPXHOCTH MOpa nossunack B 1858 — 1859
IT., HOCNE 9Ero, NPEeTEpNEB 3HAYMTENbHBIE BHYTPEHHHE H3MEHEHH,
OHa COXPaHUNACh O HACTOANICTO BPEMEHH.

BrniepBric BOMIpOC 0 egHHOOOpA3HM MAaccoBRIX HabmoAeHHH ane-
MEHTOB BOJIH HOIBEPrcs CEPbe3HOMY OOCYRKICHHIO Ha BTopoil Mekiy-
HapoxnHo# KoH¢epernuuu B Jlonynone, B 1874 r. Ha ueft Gbina BnepBbie
npemnoxera 10-0anapHas Ikana CTENCHH BOJHEHHSA, KOTOpas, ipe-
TEPNER HE3HAYMTEIBHBIC H3MCHCHHSA, HCMONB3YeTCR B MoHbiHe. K 3T0-
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MY BPCMCHH NOABHINHCE MEPBBIC paﬁo’rm M0 MCCICAOBAHHI) BIIMAHHA
BOJIHCHHA HA KayKy, MIPpOYHOCTE CYR0B H THAPOTEXHHYCCKHE COOPYKE-
Hus. Torzma >xe MoABUNMCH M MEPBLIE BOJNHOMepHsle mpuOopeI: Bexa
Opyna, Bonnomep IMapu, annamomerpsi Ctusencona v laltspna v .1t

6.2. dneMeHTbl BONHEHNA

BonseHue NOBEpXHOCTH MOPA ABJIACTCE OAHOHW M3 TEX OKCAHONO-
FHYECKHX XapaKTEPHUCTHK, KOTOPBIC YXKE ¢ AaBHUX TIOp MHTEpECOBaNU
noMeH, CBAZAHHBIX ¢ MOpeM. Bo3AeHCTBHIO BETPOBBIX BOJIH M 3BIOH
NOJABEPTAOTCA B NEPBYIO 0YEpeb NAABAKOIIHE B MOPC CYAa M PAdIdy-
HBlEe COOpPYXKCHHA, HaxOAAlMecs B npubpexno uepre. Kpome Toro,
MOBEPXHOCTHOE BOJIHEHHE OKA3GIBACT BIUAHHE Ha OPMHUPOBAHHE KBA-
3MOTHOPOAHOTO CIOK; Nepeaadyy JHEPIrvH; MHTCHCUBHOCTD M IIyOuHy
nepeMeluHBaHng, HHTCHCHBHOCTL ra3oo0OMeHa OKeaHa ¢ aTtMochepol;
NPOHUKHOBEHHE 3arpA3HAIONIMX BENIECTB C MOBEPXHOCTH MOPS B TJY-
OMHHBIE CJIOH; HIMEHEHHE OTPAXKATEALHOH CIOCOBHOCTH MOpPCKO# mo-
BEPXHOCTH, YTO OCOOCHHO CKAa3hIBAETCS NPH HCIOJIb30BAHHA HEKOH-
TAKTHBIX METO/IOB HCCACAOBAHHS OKEaHa H T.1.

BonHsl pasMeiBaloT ¥ paspyuraior Oepera. Ilepememnalor Mopekue
HAHOCHI {WJI, TAfbKY, ECOK) U 3AMOTHAKT UMH CYJIOXOAHBIE KaHANbI U
MOPTOBLIE aKBaTOPUH, MOTYT Pa3spylaTh THAPOTEXHHYECKHE COOPYKE-
Hua. KpoMme Toro, 1aHHBIE O BETPOBOM BOJIHEHWH U 3510 HeobBXOAMMBL
JUI MHOTHX TPaKTHYeCKUX Lenel (CyA0CTPOCHME, FTHAPOTEXHHUECKOE
CTPOMTENLCTBO HAa MOPAX, HABMranMs, peiOHBEIH nNpoMbIcen, pacucT
rHAPOQHIHIECKHL U THAPOXAMHMYECKHX IIPOILECCOB B OKEAHE H T./1.).

Berposoe BonHenue — 3To npolecc (OPMHPOBAHMUSA, PasBHTHA,
PACTPOCTPAHEHUS M 3aTYXaHHs BHI3BAHHBIX BETPOM BOIIH Ha aKBaTOPH-
X MOpCH, okeaHoB K Apyrux Oacceiinos. PasMepsl, TMN u $popma Bon-
HEHWUsl, CKOPOCTh MX NEepeMEILeHus, CTeNe kL BOMHEHHUs, COCTOSIHNE 0~
BEPXHOCTH MOPA (C.1L.M.), T.C. B OCHOBHOM BCE JIEMEHThL BOJIH, 3aBUCAT
OT LIENIOFO PAja BHEIIHWX NPUYUH: OT CHIbl M NPOAQIDKMTCILHOCTH
BETPA, OT HOPMBI M PA3MEPOB HCCHAEAYCMOH akBaropuu u T.11. Uayye-
HHE BCEX 3THX 3ABHCHMOCTEH COBEPHICHHO HEOOXOAMMO NIf peIlCHMSA
OCHOBHOM 331aul OKEaBONOrMM B 3TOH 00NacTH — A1 NPOTHO3a M pac-
YETA BOJHEHMA B padIUYHBIX, HO KOHKPETHBIX ycloBusax. Pemexuc
ITOH 3a4a4M TpeOyeT, CCTECTBEHHO, 3aKOHYEHHOM Teopuu 00pa3oBanns
H Pa3BHTHS BOJIHEHM, A1 YEro KpadHe HCOOX0/MMO NpoBeJeHHe He-
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NOCPEACTBEHHRIX HaOMIOACHMH 32 BOJHEHHEM KakK B OTKPbITOM MOpe,
Tak ¥ B npubpexsHof sone. Ilomydenue QOCTORCPHBIX NaHHBIX HEBO3-
MOXHO 0€3 M3MEPEHHH OCHOBHHIX 3JIECMCHTOR BOJH. TakMMY 3eMeH-
TaMM ABIAKOTCH:

BBICOYA BONHBI — IPEBLIIIEHNE BEPLUIMHEL BOJHEI HAX COCEIHEH
NOACIIBOH HA RONHOBOM NpodHie, NPOBEAEHHOM B NEHEPABHOM Ha-
[IPABJICHAH PACNPOCTPAHEHNS BOJH;

AJTHHA BOJHBI — TOPU3OHTANBHOE PACCTOAHNE MEX Yy BEPIIMHAMHU
IBYX CMEXHEIX TpeOHEH Ha BOTHOBOM npodune, POBEACHHOM B IeHe-
pajbHOM HaNPaBIEHHM PACNPOCTPAHCHHA BOMH;

IEepPHO/ BOMNLI — YHTEPBAJl BPEMCHH MEXIY IPOXMKACHHEM ABYX
CMEXHBIX BEPIIHH BOJIH Hepe3 HUKCHPOBAHHYIO BEPTHKANID,

HaNpaBjeHHe PACNPOCTPAaHEHHS BOJH — HAPaBICHHE NEpeMe-
LEHHA BOJHBI, ONIPEACHACMOE 33 KOPOTKHH HHTEPBAJI BPEMEHH NOPAI-
Ka IIEPHOMA BONTHEL,

CKOPOCThL BOJHEI — CKOPOCTS NEPEMELICHHS rpefHS BOJHEBI B Ha-
NpaBJIEHHH €C PAaCHPOCTPAHCHUA, onpeaenseMas 3a KOPOTKHH MHTEp-
Ball BPEMEHH NOPAIKA HEPHOLA BOJIHEI,

KPYTH3HA BOJHE! — OTHOHICHHE BEICOTH] JAHHON BOJHEI K €€ JUIHHE;

THI BOJAHEHUS] — PAa3INYalOT BETPOBOC RONHEHUE, 3b10b, MEPTBas
3B6I0b, CMENIAHHOE BOJIHERHE, Bemposbie 80aHbi (66) — BLI3BAHHBIC BET-
POM BOJIHBI, HaXOJAIIHECS TIOJ €ro BozacHcTBHeM. K HMM OTHOcATCA
TAKIKE 2pasumayyonmble 8empoebie 80116l {BLI3BAHHBIC BETPOM BOJIHBI,
B (OPMHPOBAaHHYU KOTOPLIX OCHOBHYIO POJIE HIPAET CHIA TAKECTH),
KANURAAPHO-ZDABUMAYUOHKBIE 8emposble 80AHbl (BBI3BAHHBIC BETPOM
BOJMBL, B (POPMHPOBRHHH KOTOPBIX NPHHHMAET YHaCTHE CHIIR TAKECTH
H CHUJIa MOBEPXHOCTHOIO HATHKEHHA) U KaNuuIiAapHble empognle 60/HbE
(BBI3BAaHHLIC BETPOM BONHBI, B (OPMHPOBAHHY KOTOPBIX OCHOBHYIO
POJIL HIPAET CHIIA IOBEPXHOCTHOIO HaTdxeHus). Iwibp (3) — BHI3BAH-
HbIE BETPOM BOJIHBI, paclpOCTpaHAIMEcA B 0bIacTy BONMHO0Opa3oBa-
HHMA nocie ocaabiicHHA BeTpa M (WIM) M3MEHEHMA €ro HanpaBiCHUA
WJIM BBI3BAHHBIE BETPOM BOJHEI, fipuiealIe U3 odnactn BomHooOpa-
30BaHMA B JIPYryro o0nacTe, riae AyeT BETEp C APYrod CKOPOCTBIO M
(vnu) ApyruM HanpasiacHueMm, Mepmeas 3b16b (M3) — BHIZBaHHBIC BET-
POM BOAHBI, PACNpOCTPAHAIOWHAECS TIPH OTCYTCTBHM BeTpa. CMmewian-
woe gonnenue (CB) — BonaseHHe, 00pa3yolleecs B pe3ynbTaTe B3auMOo-
JICHCTBHA BeTPOBBIX BONH H 3610H;
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popma BoNHEHMH — Pa3NMYAOT PETYIAPHOE, HEPETryJpHOE M
Tonueo. Pezyasproe eonHeHue — BONHEHHE, B KOTOpoM ¢opMa H ane-
MEHTBl BCEX BONH OAUHakoBbl. Hepezynaproe sonxenue — BONHEHHE,
B KOoTOpoM ¢opMa H NIEMEHTHI BOJH MEHSIOTCA OT ONHOH BONHBEI K
opyroii. Toaves — Gecniopsfo4HOEe BONHCHME, BOSHHKAIOUIEE BCIEACT-
BH€ B3AMMOJCHCTBHA BONH, HErylIMX B pa3sHbIX HANPABICHHAXK;

CTENeNb BOJIHEHMA onpenensercs B 6aiax no seicore Hanbonee
3aMETHLIX KPYNHBIX BETPOBBIX BOJH, 35108 M BONH MENKOBOXbS (WpH-
O0MHBIX BOJIH), HAXOAAMMXCA B [10J1€ 3peHus HaboAarens;

COCTOSIHHE NMOBEPXHOCTH MOPA (C.M.M.) — IEMEHT TOBEPXHOCT-
HOT'O BOJIHEHMA BbIpaxaeMbiil B faniax ¥ OTpaxaeT He CTENEHb B3BOI-
HOB2HHOCTH MOp4, 2 adexr BO3KCHCTBHA BETPa HA MOPCKYIO NIOBEPX-
HOCTH, HE3aBHCHMO OT Pa3MEpOB BOJIH.

Ilpu pacnpocTpaHEHHM BOJH M3 OTKPBITOH YacTM MOpA B IIpH-
OpeXHYIO 30HY H3MEHSAIOTCH MX XapaKTepMcTHKM H dopma. Ilpu mpo-
XOXKJIEHUM Hajl MENKOBOJAbEM M NpHOMmkeHMM K Oepery BOJIHEI Ie-
$hopMApPYIOTCR U paspymialoTcs, BEpPIUMHB! MX IpeOHell ONMpoKHIbIBa-
HOTCA, BOJIHA! HAY{HAIOT 0OPYIIMBATHCH, JHEPrUA TacHICH. ITO ABJE-
HHE, KOTOpOEe HOCHT HAlBaBUE OypyHOs, CIYXHT PH3HAKOM Da3pynie-
HUA BONH. Takue BONMHBI ¢ 3a0YpyHEHHBIMHM TPeOHAMM HAILIBAOTCH
pUOOHHBIMH BOHAMMY, 2 CaMO ABJICHHE B CBOCH COBOKYNHOCTH HA3bl-
Baerca npuboem. B cydae, xoria npubol conpoBoxaaeTcsa RuOpocoM
BObl HA 3HAYHMTENBHYI BBICOTY, uTO 0OBMMHO Habmonmactcs BOmIsH
npurmytoro 6epera, 3To ABREHKE HOCHT HA3BaHNE 630poca.

B6nu3n Geperosoit deprel NpHOOHHEIE BOJHE OKOHYATEIBHO Pa3-
pymiaoTcs, OHY onpoxkuABIBaOTCA ¥AM 3abypyBuBalOTC B MOCHEAHMIE
pas 4 Boja ycTpemisercs Ha Oeper, 3anHBag ero, a 3aTeM CHOBa OTKa-
TEIBaeTCA. JTO SBJACHNE HOCKT HazRaHme Haxama. Jns npubos tnuy-
Hbl HECKONBKO PSAFOB NIEHHUCTHIX pa3Ousaromimxca rpebueii o, Cre-
AyeT OTMETHTb, YTO YeM ANHHHEE BOMHEI B OTKPHITOM MOpE, TeM
fganeme oT Oepera M Ha Oombiued rayOHHE NMOABNAOTCA NpHOCHHBIE
BOJHBI ¥ TeM Donblie UX panos obpazyercs Ha NpHOpexHOM NpHOOH-
HOM Y4aCTKe MOpA. BblcoThl NPHOOHHLIX BOIH, KOTOPBIC XapaKTEpH3y-
10T cuity TIpubog, oueHHBAIOTCH B Oannax no [mKane CTeneHy BONMHCHHA.

B toM cnywae, kora BeTpOBLIE BOJSHE! B BOJHBLI 35I0H paclpo-
CTPaHAKTCS HA AKBATOPHHM C MajlbiMi riyOMHaMH, Ha dopMy U pasMe-
PhI BOH OyAeT OKa3LIBaTh BAMAHAE CHIIA TPEHHA O JHO. JlaHHBIH npo-
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uecc HasblBacTCa mpancihopmayueti 6oan, B 3TOM ClyHae M3MEHAIOTCS
reOMETPHHECKHC pasMephl, a Takoke GopMa, MEpHON H CKOpOCTh pac-
MpoCTpaHeRua BoNH. ['iry0uHa Mops, paBBEas ONOBHHE CPEXHEH ITHHEI
BOJIHEI, HpHOIMINTENBHO CNYKMT IpaHuueil, rie HauHHaeTcs TpaHC-
topManus BoAH Ha MenKOBOAbE. [IpH HaberaHHH BONH HA OTPAAUTENb-
HBIE COOPYXEHWA, HApUMEp, TI0OPTa, BO3SHUKaeT cudpakyus eonn. Ilpn
NOAXOAE BOMH K NpHOpexHOiH 30HE NOX HEKOTOPHIM YIIOM MX rpeOHU
Ha9MHAIOT pa3BOPavMBATLCA NOL, BIMAHHEM MANbIX FyOHH U CTpeMAT-
Ci 3aHATDH IOJIOKEHHeE, TIapaensHOE H300aTaM. JTO ABJICHHE Ha3blBa-
eTca pedipaxyued.

VisMeHEeHHE BONH MOJ BAHAHMEM TONLKO YMCHBLINANIOUIHXCA riIy-
Oun (npH HopManbHOM Noaxoxe rpebmeil k Oepery) naspiBacTes de-
gopmayueit goan. 1Ipn onpeneneHAbIX rirybHHax rpebHu BORH Oonpo-
KHABIBAIOTCA U NOABIAOTCA obpyuusarwuecs éonnvl. Haberatomme
Ha oTnorui 6eper oOpymwmBaoiHecs BONHLI 00pa3yloT Hakam.

Jna ocywecranenua KOMILIEKCHOTO YNpaBneHHMA NpHOpexHoH
30HOH MOpsA KpaHe HEeoOX0AMMO KONKYECTBEHHOE ONHCAHHME BOJIH,
AT 4ET0 HCTIONB3YIOT SaHHBIE O CPEeJIHHX 3HAYEHHAX IEMCHTOB BOJH
A O 3HAYCHHUAX BONH 33JaHHOH 06CCreYeHHOCTH. OTH BEIHYHHE! IPH-
HATO HA3BIBATL CMIGMUCMUMECKUMY XAPAKMEPUCMuUKamMU WA hapa-
Mempamu 8empoeo2o oaHeHuA. B IaHHOM clydae HCNONb3YIOTCS Cre-
AYIONE XapaKTEPHCTHKY BOITHEHHA:

— CPeJHAA BRICOTA M BBICOTHI 3aaHHOM obecniedeHHOCTH;

— CpelHAs JUIMHA U JUTHHE! 3aJaHHoi 00ecnedeRHOCTH;

— CPERHH NIEPHOA U NMEPHOAHI 3aAaHHOH 00¢CIIEYCHHOCTH;

— HaIpaB/IeHUE PacNpPOCTPaHEHHA BOJH,

— CpenHaA CKOpOCTh pPacrpocTpPaHEHHs BOJH, CpenHAA KpyTHU3Ha
BOJIH,

Bce 3TH CTATMCTHMYECKHME XapakKTEPHCTHKH BETPOBOTO BOJIHEHHSA
B (pMKCHPOBAHHON TOYKE aKBAaTOPMH B KaXABIH MOMEHT BpEMEHH ON-
penensTcs pacrpeleneHdeM CKOPOCTH H HaNpasieHMd BeTpa Haj Mc-
CIeXyeMOH aKBATOPHEH, NPOACIDKHTENBHOCTLIO OCHCTBMA BETpa, pas-
I'OHOM BOJH, rMyOHHOK MecTa, penbeoM H YKIOHAMH [HA U KOHHTY-
paume#t 6eperosoit geprol Gacceiina.

Pa3rod BOMH — 3T0 paccTOAHME, U3MEPEHHOE B HANPABAECHMK TIPO-
THB BETPa OT TOYKH HabmropeHnil 10 mogseTpeHHOro fepera (OTKyna
AYeT BeTep) MM JO NOABETPEHHOH IPAHHIIBI IIONA BETpa.
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AKBaTOpUH, B mpegenax KOTODHIX [HO HE BIMACT HA PasBHTHE
BOJHeHHA (MIyOHHBI B 3TOM Cirydae cocrapnsior Oonee 65 % cpeaueft
IUIMHBI BOITHbI B A3HHOM paHOHE), Ha3bIBRAIOTCS 21y60KOS00HbIMY, UHO~
TAa HCTIONLIYETCH TePMUH erybokas 600a. AXBAaTOPUH, B TIpejenax Ko-
TOPBIX JHO BIMACT HAa Pa3BUTHE BOMH, HA3BIBAIOTCA MEAKOBOOHBIMIU,
uny meaxas eoda. B sToM ciaydae raybuna cocrapiser meree 65 %
CpemHedt JUIMHBI BOJHEI, @ YKJIOHB! JHA WIM GJM3KU K HYJIO, WIIH NPO-
M3BOILHEL, €CMH INTyOHHB! YBEIMYMBAIOTCA B HAIIPARIEHHH PaclpocTpa-
senus BonH. [IpubpexHas nonoca BOJbI, B KOTOPOH, HAUHHASK C OlIpese-
JIEHHBIX TIyOMH ¥ 00 ype3a BOAKl, NPOTEKaeT Npolece TpaHcopMarim
H OKOHYATEMbHOIO PaspyLICHUS BOJIH, HOCUT HAa3BAHUC — APUODEdCHOE
Menko6odbe. TUNL] aKBaTOPHH K 30H ASHCTBHA BETPOBLIX BOJH OIIpele-
JAKTCA B 33BHCHMOCTH OT COOTHOLISHHUA MEXIY XapaKTCpHCTHKaMH
BOJ/IHEHHA, ¢ OHOH CTOPOHE!, NTyOHRaMM H YKIOHaMy IHA — ¢ APYTOH.

B cnyyae obecnieuenns KVII3 mg onpeaencnis BO3ACHCTBHA HA
THAPOTCXHHYECKHME H PA3NIMYHBIC NPHOPEXKHBIE CoOpyXeHHs B obmem
clly4ae HYXHO 3HATh pacMeTHBIE NMapaMETPhl BONH: BLICOTY, NMEPHOM U
JUIHHY pacueTHOH BOIHBL, BO3BBILICHHE ce IpebHa Hal YPOBHEM [10KO4,
rnyOuHy nepaoro obpymieHMs BONH, IMIySuHy nocieancro obpyumenus
BOIH, BBICOTY HakaTa (3amnecka BOJbl Ha Oeper) HWJIM BhICOTY B3Opoca
(ecitn Geper npelnicrasiser coGol KpyTo HAaKIIOHHYIO CTEHKY, NPHUHH-
MAaIOLIYIO HA ceDst YAApL! BOJIHBI).

PacueTHsiMp Ha3BIBAKOTCH TAKHE XapaKTEPUCTHKHM BOJH, KOTOpBIC
MOTYT HabmoaaThes ¥ rUAPOTEXHHHYECKUX H PA3IHIHbIX ApuOpeKHBIX
COOpyXeHHH Npy Haubonee XECTOKMX H BOIHOORACHBIX IITOPMax M
KOTOPbIC HCIIONL3YIOT NS ONpEACNeHUs BO3AEHCTBUA BONH HA COOpY-
JEHHA NPH HX MPOCKTHPOBAHHH. 3TH IUTOPMBI ¥ CONPOBOMKIAOIIHECH
¥X BETPOBLIE YCNOBHA TAKKC HA3LIBAIOTCHA PACYETHBIMM. B 3aBHcuMO-
CTH OT KJacCa U KaNUTAILHOCTH COOPYKEHHA PEeXHMHYIO obecneden-
HOCTb PaCuUCTHBIX MITOPMOB OOBIYHO NpuruMaioT pasoi 10, 4, 2, 1 %,
T.€. PACCMATPUBACTCA MaKCHMAaNbHbLIA HITOpM BO3MOXKHBIH ONUH pa3
B 1Q, 25, 50 u 100 neT.

6.3. 06ocHOBaHKe HEObXOAMMOCTY HabIACHHA

Jna onpeneneHus pacyeTHHIX NApaMETPOB BOJH B XapaKTEPHCTHK
BOITHEHUA HEMOCPEACTBEHHO M3 HalmiofeHMi HeoOX0ouMMO pacrona-
raTh CHCTEMATHYECKHUMH MHOTOJICTHHMH HHCTPYMECHTAIRHBIMU Habso-
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neHuit, NPOBEACHHBIME MMEHHO B HCCIEAYEMOM PaWOHE M HA Onpeae-
NeHHBIX riryOunax. KoHeudo xe, Takue HabmMOZeH!s 3apaHee HE IPOM3-
BOJATCA W JaHHbIE, KAaK NPABHIO, OTCYTCTBYIOT. B HEKOTOpBIX ciTyuasx
Opy COy4aiHOM CTedeHuH OOCTOATE/NBCTE HMEKOIMMHCA MHOTOJICTHHH
IyHKT HabmiofeHu# coBnajaer ¢ paiioHoM HccnepoBauuil, Ho make M
B 3TOM CiIydYac pe3yNbTaThl HabmoaeHuit oberaBo o0nagarT HEmocTa-
TOYHO BHICOKHM KAaueCTBOM, TaK K4K 4alle BCEro MpOUSBORATCA MOITYyHH-
CTPYMCHTATLHBIMA METOAAMH H 3apaHee He NMOoRUMHEHB! 33da4aM KVYII3.
B 3rom crmyuae Tpebylorcd cHCTEMaTHIECKHUE, MHOTONISTHHE, HHCT-
PYMCHTANbHBIE H3MEPEHHA MMCHHO B paHoHe MccnemopaHHi. Takue Ma-
TepHaNbI, KaK HPaBHAo, OTCYTCTBYIOT. [losroMy nHeobxommmsle mapa-
MeTphl O0BIYHO TIONYYAOT pacyeTHRIM nyreM. Ho, HecMoTpa Ha 3T0,
OpoBeneHNe HATYPHBIX H3MEPCHHHE npeacTasiser coboll BaOXHYIO YacTs
ocywecrenenus KYII3, ocobenHo npH NpoeKTHPOBaHUH K SKCILTYaTalUH
PaIMYHBIX COOPYXEHMH B MOpe M mpuOpexHoi ero yacth. Yawe Beero
HpoOBeACHUE MON0GHBIX H3MEPeHHMHA HEOBXOMMMO B CHSAYIODIMX CTyHafx:
1. UamepeHns ocymuecTBIAIOTCA ANA MOMydYeHHA NpENBapHTEIb-
HBIX HiIM OPHEHTHPOBOUHBLIX JAHHEIX O BETPOBOJIHOBRLIX YCIOBMAX MpPH
OTCYTCTBUM ApYTOi HHGbOpMALMM (CHHONTHYECKHX KapT ¢ JOCTAaToY-
HO#i paspemaroiicHi cnocoOHOCTHIO, CTAMOHAPHLIX HAOMONeHHH H T.IL ).
2. B kauecrse 01HOM M3 OCHOBHBIX 3a7a4Y HAaTYpPHBIX M3MepeHHi
MOJKHO Ha3BaTh MPOBEPKY METOAOB pacdera Berpa M BoJH. BaxHocThb
3ToH 3amaqu oOyCHOBIEH2 TEM, YTO MHOTOYMCICHHBLIE COBDEMCHHBIE
METOINbl PAcieTa M NMPOTHO3a, MPUMEHAEMBIC B HACTOAUICE BpEMS RO
BCEM MHpE, Ele 3aMETHO Pa3iMdalTCs MEXIy cobol H, KxpoMe Toro,
OHH eii€ Mano anpoOMpOBaHBI JUIA IITOPMOBBIX YCIIOBHH, KOTOpBIE
ocobenno Baxkns! Ui pemeHus 3anay KYII3. Cornacao nannsiv Bee-
MupHo#t Mereoposorudeckoii OpraHuzalui, nydmnHe 3apyOexHble
CHEKTpajNbHEIE M NapaMeTpUUECKHEe METONAbl 00ecCreYdBajOT CpenaHe-
KBaPaTHYECKYIO oMMOKy pacdera nmpuMepHo 1,5 — 2 M npu Xapakrep-
HEIX. BLICOTaX BOMIH (CPEeIHA BEICOTA OJHOW TpeTH Haubonee BHICOKHX
BOJIH Ha BOJIHOIpaMMe) npuMepHo 10 12 — 14 M. Ourubxu pacyeTHbIX B
HPOTHOCTHYECKHX METO/IOB ONpPENCIAIHCE MyTeM CpaBHEHHA pe3yiib-
TaTOB pacyera ¥ MPOrHO3a BEICOT BONH ¢ H3MEPEHHAMH, BEINOIHEHHEI-
MH C [OMOIUBIO akcerepoMeTpHicckuX OyHKoB, GOABMINMX OKEaHOrpa-
¢rueckux Oyen, romHOrpag0B Pa3NHYHBIX THIIOB, YCTAHABIMBEEMBIX
Ha okeaHOTpa(MyecKuX mnardopmax H CYAAX MOrOfEI, CHYTHHKOBBIX
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usMeputenei. OTedecTBREHHBIE METOMAB!, K COXANEHUIO, TAKOH WIHpO-
KOHM HPOBEPKH €Ie HE MMPOIIH.

Ocobrifl HETepec NpeacTaBnaoT MTOPMOBEIEC YCIOBUS Y YCIOBHA,
NI0X0 YYHTbIBaEMble COBpEMEHHBIMY MeToxaMH. K mTopMOoBEIM MOX-
HO OTHECTH YCIOBHA, KOTJa CKOPOCTh Berpa mpeshiniact 15 — 20 m/c,
00eCneYeHHOCTE TAKHX CKOpOCTEeH B €BPAa3UiCKMX MOPAX COCTaBJifgeT
npeumyuecTeeddo 3 — 10 % u 0,5 — 1 % cootBercTrenno. Cymecr-
BYKIIHE METOIEE pa(:qua HAKOT 3aMETHO pas.m{‘{alomﬂecs HJAaHHLIC 1O
napaMeTpaM IpH OTHOCHTE/IbHOM pasrone gi / V2 < 100, roe / — pasroH
BOJIH, M; V' — CKOpOCTh BETpa, M/C.

llopobras xapTrHa HabmmaeTcs ¥ Ha MENKOBOLHOM akRaTOpHM C
OTHOCHUTENLHBIMH TyryOnunaMu gH / 12 < 0,01, tie H — rirybuHa MecTa, M.
3aecs HeoOxonuMo ofpanats BHUMAHHE HA Cleayromue o0cTosTensCTRa;

— npeobraganue BoH 35104 B JaHHOM HCCIenyeMOoM paHoHe;

-~ TpebylOT CHeuManbHOro BHHMAHHUS PaiOHBI, PAaClONOMKEHHBIC
MO/ 3aIHTOH MBICOB, OCTPOBOB, BHYTPH OYXT HIIH Ha aKBATOPUH CO-
obmaroumecs ¢ BHEIIHEH aKkBaTOPHEH CPAaBHHUTENLHO Y3KHM IIPOJIHBOM
HIH BXOOOM B KaHal. B atux cnydaqx Ha 3JIEMCHTERI BOIH MOXKCT OKa-
3pIBATh BIHAHKC RU(PAKLK,

— B palfose Haxonasmerocs 8bau3n HaseTpennoro HGepera Ha pac-
CTOSHHH HECKOJIBKHX PacueTHHIX JUIMH ROJH, OpH yKIOHax AHa Bosee
0,1, TaK KaK 3/1eCb MOXCT CKa3biBaThCH BIHAHNE OTPAXCHHBIX BOIH;

— B paHonax oTpHuaTenbHbX GOpM penbeda ara (xerodos, Mop-
CKHX KaHAJIOB, KAHLOHOR), NI YACTh BOJIHOBROH 3HEPIHH MOXET CIOXK-
HbIM 00pa3oM QUNETPOBaTECA U NEpepacnpeneIaThC,

— Ha AKBATOPHSX CO CJIOXKHBIM KOHTYPOM OCperoBoil YepThl U NpH
HAJIHYHH MHOXECTBA OCTPOBOB. B,HCCB pacqu OCHOWHAECTCA KpOMC
BCETO TPOYETO HATTHYHEM MC.TIKOBO,[IHﬁ BOXpYT OCTPOBOBE,

— NPH CIIOXKHOM penbede NHa BOMH3U TPOCKTUPYEMEIX MIH 3KC-
MITyaTHPYEMBIX COOPYXCHHI B MOpe, KOraa HeoOXOMMMO NOCTPOUTH
IITaHbI pcq)paxuﬂu AnA CNEKTPAJIBHBIX COCTABJIAIOIIHX € Pa3JINYHBIMH
NEPHOAaMH H HANIPaBICHHAMH PacTIpOCTPaHEHN,

— IIpH YKJIOHAX [Ha B MpubpexkHol 3one Oonce 0,05 unu menwe
0,002. B 5Tux yclnoBHAX NIOX0 H3y4eHa TpaHchopMalus BOJH,

— APM HATMMHK OTHOCUTENBHO CHIBLHBIX TeueHui — xorna C/W < 10,
rae W — ckopocrs TeucHus, M/c; C = g/2n — yenoBHas cpennss ¢aszosas
CKOPOCTh BOMH, M/C,
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Eme oxmoft Baxiolt 3anaycit npopenerys HAaTYPHLIX HabmoneHui
ABIIIETCS HAKOMICHKE MHOTOJIETHUX DAJIOB JAHHBIX H3MEDEHHH, aHamK3
KOTOPBIX II03BOJIAET OCYLIECTBUTL MPOBEPKY METOAOB pacdeTa peKHMa
BETPa M BOJH B MCCICAYEMOM pPaiOHE H IIPOBECTH METOAHYECKHE HCCTIE-
AOBAaHMs TOHKHX XapaKTEPHCTHK pexuMa: ABYMEpHBIX (YRIAMHE pac-
NPEACNICHHs, XAPaKTEPUCTUK YCTOHIHBOCTH BETPa H BOJH, PEXHMHBIX
CHeKTpanbHEIX GYHKIAN, GyHKIME pacnpenenenus NapaMeTpoB BOAH 1
CKOpOCTeil BeTpa KOHKPETHOro HanpasieHus (py pasbuBke ro pymbam)
u T.4. KpoMe Toro, MioronetHue paasl HabmoaeHHH 2at0T BOZMOXHOCTH
OLECHHTL H3IMCHYMBOCTE BETPO-BONHOBOTC KIIHMAT2, BRIBUTL 33KO-
HOMEPHOCTH PacupclieNieHla LITOPMOB H PELIUTE APYTHE BOIPOCHI.

M, KOHEYHO K€, HENb3s 3aDLIBATE O BO3MOKHOCTAX TIONYYEHHS
oncpatuBHON MHBOPMALHK O BETPE M RONHAX M NMOCHEXyHOmEH nepe-
Ia4y B [IPOrHOCTHYECKHE Opradbl PocruapomMera.

Beck xoMireke copeMeHHbIX HaOmoneHnit 3a BonHeHueM 0OpIg-
HO BEIMOMIAIOT BH3YALHO U C TIOMOLIBIO PA3IHYHBIX NpHcnocobieHni
1 npubopos. Habmio/ieHus 3a BoMHEHHEM NMPOU3BOAATCH U ¢ Oepera, M
B OTKPLITOM MOpE — Ha CYIaX pa3iu4HOrO THITA ¥ HA3HAYEHN, & TaKKe
Ha Oy AKOBBIX CTAHIMAX M CTAHOHAPHBIX MNaThopMax.

6.4. BusyanbHble HabnroaeHus

Busyanbhple HabMOAeHHS 33 BONHEHUEM 3aKMIOYAIOTCHd B INia30-
MEPHOH OlieHKE CIESAYIONIUX 3NMEMEHTOB BONHCHHA: CTEIEHU COCTOfA-
HHA NMOBEPXHOCTH MOpA, TUNA W QOPMB! RONHCHHA, NMHHBI, BHICOTHL,
HanparJIcAus U nepyuosia. BusyansHele HaOMOACHNA BCE e obnanaroT
MaJiof TOYHOCTHIO H II0ATOMY B OCHOBHOM HMCIIOIB3YIOTCS B HHOOPMAa-
IIMOHHBIX HENAX,

OmnpeneicHUe CTEHCIH BOJHEHHSA OCYLUSCTBILETCH I10 BHICOTE
HAOMIONACMBIX BLICOT BOJIH, TIPOU3BOAUMOE ¢ OKpyTiIcHHeM: 10 0,25 M —
NIpH BBICOTE BOMH A0 1,5 M; jo 0,5 M — 11pH BEICOTAX BONH OT 1,5 g0 4 M;
o 1 M — npu BricoTax sBonH Gonee 4 M. HanGonsimas BeicoTa BOAH OI1-
pelesnsieTcs 110 OLUeHKe nary Hanbonee 3aMETHBIX KPYHHBIX BOJIH, NIPO-
WemuUHX nepey rnasom Habmogarens B TCHEHHE 5 MUH. BhICOTR! BONH
OTIPEJENAIOTCA Ha 1VIa3, N0 TOCICAOBATEALHEIM OTMETKAM IpedHS U HO-
JOIBEL Ha OOPTY Cy/IHA MIM NO BU3YaNbBON Npoeknuy rpedHA HA Hal-
cTpoiiKyn nin Mayursl cynna. IlepeBon BEICOTHI BONHLI B CTENEHL BOSTHE-
HIS IPOU3BOIANTCA ¢ OMOLUBIY DIKANE! CTEHCHH BOMHeHRA (Tabur. 6.1).
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Tabauya 6.1

[lkana crenenH BONTHEHHA

Bricora BosH, M Bann crenmedu Crnosectas XapaKTepHCTHKA

(123 a0 BONHERNRA BOJIHEHHA
- - 0 Bosmierie oTCyTCTBYET
0 0,25 1 Cnatoe

0,25 0,75 2 Ywmepenyoe

0,75 1,25 3 3uayyrennnoe

.25 20 4 IuayuTeasHOC

2,0 3,5 5 Cunesoe

3.5 6,0 6 Cuasiioe

6,0 8.5 71 OvcHe cUllblIOE

8,5 11,0 8 OMeitb CHiBIOE

11,00 ¢ 6omee | 11,0 n 6onee 9 HexmoyHreasnoe

CocTonHne noBepxBocTH MopsA (C.i1.M.) onpeaensercs B Gaimax,
a KpHTEpHEM 1A €r0 ONEHKH ABIAETCA BHI MOBEPXHOCTH MOpA TOA
JeficTBHEM Ha Hee BeTpa (Tabi. 6.2).

Tabruya 6.2

Ikana cocTonnIA NOBCPXHOCTH MODH

XapakTepHCTHKA
COCTOSHMA NOBEPX-
HOCTH MOPA, Bast

Hpusnaxﬂ AR MIpEOCNCHRA COCTOARNA NORCPXHOCTH MOPA

0
|
2

JepxansHo-TiajKan NOBEPXHOCTS.

Psfis, noasnsiorca neGomsiure rpeluu BONH.

Hefonpuwe rpebHA BONH HAYHHAIOT OLPOKHILIBATECA,
HO NeHa He Genan, a CTEKIOBHIHAL.

Xopouo 3aMeTHE! HefONbILHE BONHE, MPebHH HEKOTOPHIX
M3 HMX ONPOKHABIBAKOTCA, 0Opazyd MmecTamu Oelmyio Xiy-
Oamyloca nedy — «Bapawiku».,

BoJTHB! MPHHAMAIOT XOPOLIO BRIpAXKEnHYe GopMy, MOBCK-
IOy obpazyoTca «DapawKkey.

TosenatoTcA rpebHe GombIOH BBHICOTH, WX TCHARIHCCA
BEPIUMHBI 3aHUMAOT GONBLINE MAOIMAAH, BeTep HAauMHAET
CpHIBATE JIEHY € rpebael BoH.

I'pebuu OMepUHBAKYT ANHHHEIE BBl BETPOREIX BOJIH, NIEHA,
cpriBaeMad ¢ rpefHell BeTpoM, HAauMHAET BBITATMBATHCA
AOCCaAMH WO CKIOHAM BOMR.

JnuHHSIE MOMOCHE NEHE, CPBIBAEMOH BETPOM, MOKPBIBAIOT
CKNOHB] BOJTH ¥ MECTAMH, CIHBAsCh, JOCTHTAIOT IOI0IUR.
Hena HPOKHMH, TROTHLRIME CIHBAIOUIMMWCH NOJOCAMHK
TOKPEIBAET CKJICHE] BOJTH, OTYEr0 MOBEPXHOCTE CTAHCBUTCA
Oenol, TOABKO MECTAMM BO BIIafHHaX BOAH BHAHH CBOGOX-
HBEE OT MEeHBS YYaCTKH.

Bes noBepXHOCTE MOKPBITa TUIOTHSIM CEOEM THCHEI, BO3TYX
HAMOIHEH BOASHON NUTBI0 ¥ GPRIraMA.
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[Ipu sTom neobxozumo obpaliaTh BHMMAHME HA BHEIMHHC MpH-
3HAKM: BHUA rpebrcH, NOsBICHUE U paclpefiefieHHE 110 BOJHOH NoBepX-
HocTu Dapamkos, OpeI3r ¥ neHsl. [1o ¢.n.M. MOKHO CYIIHTh O CHIE BET-
pa. BasHOCTE C.IL.M. OUPCACNACTCH 110 CNSNHANBHOM 11IKaTe,

Onpcuenciie COCTOSHUA NOBCPXHOCTA MOPE MPOU3BOIUTCH TOIb-
ko npyu setpe. [Ipu wrune c..M. Beeraa paseH Hymio. Ilpn mepTaoit
3b10M C.IL.M. HE ONpEALIsICTCA.

Tun Bonmenna oOLMHO onpeeNgercs Mo CASIYIIAM TpU3Ha-
Kam:

— 8eMpOEOe GoANHENUE — BOTHBI HMEIOT MORBETPEHHLIH CKIIOH 60-
fIee KpyTOH, ueM HaBeTpEHHBIA. Bepxyuixu rpedueit Bosn oOBISTHO 32-
BanuBaioTcs, oOpasys neny, UM JaKe CPLIBAIOTCS CHIIBHBIM BETPOM.
Haripasnenns RCTPOBHIX BONH U BETpa NPUOAMIUTENLHO COBNIAAANOT;

— 36166 — BOJIHEI MMEIOT NPABKHILHYIC GOPMY, OHH NOKOTH M UMe-
10T JIHHHBIC FpeOHH, HanpaBlleHWa BOIH 3bI0M M BETPa MOTYT HE COB-
nanark;

— Mepmeas 36106 PacPOCTPAHACTCA NpH OE3BETPHA,

— CMewanoe goanelie — ROJHCHHE HabNiopacTcs OpH OJHOBpC-
MEHHOM NIPUCYTCTBHH Ha BOAHOH OBEPXHOCTH BETPOBOIG BOIHEHUA H
3b10H, MpUYEM HalpaBlcHUe pacipoOCTpaHeHMs 3THX THIIOB BOJIH MO-
KET He CORMajaTh. ITOT THIF BONHEHNUI Hanle BCEro BCTpPEYAeTCA B OT-
KPbITOM MOpe. 3anMch B KHMKKE HAOMONeHHH NMpPOU3BOAMTCA B BHIE
npobu, ianpumep, BR/3, NpuueM B UHCAUTENIC CTaBUTCH npeobna-
HAHIUE THIIL.

Popma BOMNCHIHA ONPCACIIACTCS N0 PACTIONOKEHHUID Ha MOBEPX-
HOCTH Mops 1pebueit v Bnaaus 8onH. Bonubr 3610H M Xopollo passu-
THIE BCTPOBBIC BOJIHBI Npu OONKNION CTENCHM BOIHEHHA ABIKIOTCA
NPUMEPOM pPe2yAspHO2C 80AHENUA, KOTJIA XOPOLIIO 3aMETHH Ha BOJHOH
TIOBCPXHOCTH CPARHUTENILHO [UIHHHEIE TpefHH cleayollke B BH/AE MTa-
paieNnsHBIX BalioB Apyr 3a apyroMm. lIpu wmepezynsprom eonmenuu
rpeGuu BONH pa3opBaHbl HA OTAENBbHEIC YACTH HEOJMHAKOBOM BRICOTHI
M JUIMHBL 1f0 $POHTY JBHXEHUA, PACCTONHHE MEKAY COCEHIHHMHU rpeb-
HSMU BONH OOINBIIE, YEM [THHA 3THX rpebHel no PpoHTY NABMKEHHS,

Hanpagneune pacnpocTpanenss BoAH MOXeT ObTh onpejene-
HO IIYTEM HCIIOCPC/ICTBEHHOTO NEACHI'0BAHNA N0 CYAOBOMY KOMNAcy u
urcupycrcs no Bockmu pymbam: C, CB, B, I0B, 1O, 103, 3, C3. Ilpn
ITOM CIIEIyeT OFMETHTh, YTO HA [TOBEPXHOCTH BO/Ibl YalikH, KaK NpaBH-
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JI0, CHIAT HOCOM Ha BOJIHY. KpoMe Toro, HeoOXOMMMO YUHTHIBALS, YTO
HAaHNpPaBICHKHE YKa3sIBAETCA B COOTBCTCTBHHE € TCM, OTKYIa HAYT BOJIHbBI.
Ecnu vabniogaercs cMeIlaHHOE BOJIHEHUE, TO HANIPABJICHUC OIpClens-
CTCA And KBKAO0ro THila, a 3alHCh IIPOH3BOAHTCA B BHIC JIpOﬁH.

Ilﬂ"l'lﬂ BOJIHbLI ONMPCAEAACTCA MYTEM CpaBHHB&HHH c ,Il,J'lHHOﬁ Cyn-
Ha. HpH ANHHE BOJIHEBI 6OJILLLIC AIIMHBI CYAHA ¢ KOPMBI BRITPABIHBACTCA
Oyek Ha Takoe paccrosHME, YTOOK! OH HaxoHWscs Ha rpchnc BOIHMI,
KOTAa BTOpo#t rpebeHs HaxoAUTCA NOX Habmonarencm.

l'lepnon BOJIHEHHA OIIpCJlCIIHCTCH MyTEM 3aCCYKH CCKYHIOMEPOM
BpPEeMEHH NPOXOKACHMA Hepe3 ONpPEJCNCHHYKX), YCTKO 3adHKCHPOBaH-
HYH H4 NOBCPXHOCTH MOpA, TOHKY OJHHHAALATH ITOCIC/TOBATEIILHO
cnemylolMx Apyr 3a ApyromM IpcOHed BOH. 3areM 210 HOJYyHCHHOE
BpeMsl HEST HA AECATh ¥ IONYYaI0T HEPHO ROTHCHUA.

6.5. YcTpo#icrea M npucnocobneHus
ANA N3MEpPEHNs SNEeMEHTOB BOMH

JNA M3MepeHMsa ACMCHTOB OTJACHbHBIX BOIR IOIMK3YIYTCS pa3-
AMYHOTO THAA CHELMANBHLIMH U3MCPHTENBHBIMU IPHRCHOCOOICHUAMM.
Pezyapratel oao0HbIX M3Mepenuii, ApIgcCh Goiee TOUNBIMU, YCM BH-
3yanbHble, HCNOMb3YIOTCH He TONBLKO Ui MHGOPMalMonUEIX HencH, Ho
¥ ana pexumpnx 06o0meHuit. OgHMMKM M3 HEpBHIX NONOOIBIX MpPH-
cnocofNCHKM, HE NOTEPABUHIMX CBOErO 3HAYEHWS W JO HACTOALICTO
BPCMEHH, ABJSKOTCS BOJHOMCPHEIE PEHKM M BeXH MM BOIHOMCPHEIE
HIATHI C CCTKOH, KOTOPbIE MPEeAHAHAMCHD! S OIPEACIEHUS BBICOTHI U
MOBBIILICHHA TOMHOCTH BU3YANbLHBIX HaOIIOACHHH.

Boanomepnute peiiku (puc. 6.1, a) ucnoisiylorcs Ha HEOOABIIMX
FyOHHaxX M OOLIMHO MPEACTABAAIOT CODOH INCCT KPYIrnoro ceueHus A1
HAUMEHBILErQ CONPOTUBIICHHS UX YIapaM BOJH C APKMUMM ACICHHAMH
yepe3 10 cm. [lmnHa peek BRIOHpaeTCs ¢ PacyeTOM BO3MOXKHOCTH H3ME-
peHus Haubonee KPYMHOH BOJHBI (IPY HAHBEICDIEM yPOBHC. Peifku unu
3a64BAIOTCA HCIIOCPEACTBEHHO B JTHO, HIIU KPENATCA K CBac.

Boanomepuoie sexu (puc. 6.1, 6) ucnons3yiores B bosice rirybokux
MECTax, IIC HENb3A CTaBMThL peHKy. OHU COCTOAT U3 COOCTREHIO pen-
KH, Ha KOTOPYK) HaHecCHbl RENEHHUS, ¢ TOIUIaBKOM. 3aKpeimdioTcs
BOTHOMCPHBIC BEXH JKECTKO Ha OHOM M JIKE€ Ha Tpex sKopsax. Ilpu
HaOMOACHMAX B OTKPHITOM MOPE MOXHO MCHONB30BATh [LTABYHUC BOA-
HoMepHble Bexu. CrabuMau3auma ux B BCPTHUKANBHOM IIOQIOXECHMU HOC-
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THTACTCH ¢ NOMOLILIO IPY3a, YKPCIUICHHOI'O Ha HIDKHEM KOHLE peitki.
Hmxe rpy3a sakpeliena cneumanbHas AeMndupyomas IUIoIanKa,
NpPeRCTABIAIONIAA COOOH rOpPHU30HTAILHO PAacHONOKEHHYK) paMy, o0Ta-
HyTYyl0 BogoHCNpoHHiaeMeIM OpesenToM. IIlnomamka omyckaercs Ha
rmyOuHy, TAe HE CKa3bIRACTCSA BIHAHHE NOBEPXHOCTHOrO BOIHCHMA
(obpiutro Oonee JBYXKpPAaTHOH BHICOTEI BOMHA). Bexa omyckaerca
¢ OopTa cylHa U YACpXHBaeTCA Ha IMHE Ha HYXKHOM PacCTOSHMH.

Puc. 6.1. BonHoMepHble peiiku (o) ¥ Bexu (6).

B uenom nmopobusic HabmogeHus He MO3BOMAIOT 3a(UKCHPOBATH
HEMPCPhIBHbIH NMpolece KonebaHuit B3IBOIHOBAHHON MOBEPXHOCTH, I10-
3TOMY Pe3y/bTaThl TAKMX HaOMIOAEHM Henb3s MCMONBL3IOBATE JNIA HC-
CIICIOBAHMA CTATHCTHYECKHX M CIIEKTPANBHBIX XapAKTEPHCTHK BOJHE-
Hua. OmHuM U3 HaubOJICe TOYHLIX METOROB PErHCTpanuH koneOGanmit
B TOYKE ABJSCTCE KMHOCHEMKA BOTHOMEPHOH BEXH MM DEHKH C Jene-
HHAMH. OJHAKO TOT METOA TPYIOEMOK U MCIONB3YETCA, Kak PaBUIIO,
B KaYecTBE ITAJIOHAa NPH OLIEHKE TOYHOCTH JAPYIMX CIocob6oB H3Mepe-
HHUA XapaKTEPHCTEK MOBEPXHOCTHOTO BONHEHHMAL

B oxeanonornyeckoi nmpakTHke npubpexHsx HabnoaeHuit 3a oc-
HOBHEIMH 3JIEMEHTaMH MOBEPXHOCTHBIX BOJIH, 3 TAKKe A9 H3MEPEHHS
paccTOAHMI Ha MOpPE MCIOJIBIYIOTCH ONTHYECKUE B0AHOMEDbI-NEPCNEK-
momempni. 11Inpokoe pacnipoctpanenue y Hac B cTpaHe Hamen epero-
Bo#t Bonmomep-nepcnekTpomerp I'M-12 (Bb-49) kouctpyxkunn Vipano-
Ba (puc. 6.2). OnTuueckan cxema npubopa npeacrasnier coboit MoHo-
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Kynsp (B HEKOTOPRIX Momndukanmax 6uHOKYNAp) co BCTpoeHIOH crie-
LUMANLHO pasrpadIeHdol CeTKOH, COCTOAIICH M3 CHCTEMbI JIMHHE
B NIEPCTIEKTHBHON IPOEKIHH.

Prc. 6.2. BomHomep-niepenextometp Meanora (I'M-12);
a — BONHOMED; § - MEPCREKTHBHO-HIMEPHTEITEHAR CETKA,

Ha nomemeHHyr0 B QOKaIBHONK MIOCKOCTH ONIOTO H3 MOHOKYHAS-
POB CTEKIAHHYIO OTCUETHYKO CETKY HAHECEHB! LITPUXM IKaNn JANBHO-
CTH, BHICOTHI BOJIH K HAKNOHEBIC JIHHMH JUIf ONpPEACHCHWA IOpH30H-
TalbHBIX JMHUH, NepNeHIMKYNAPHBIX dydy 3peHusa. Ecmu BepxHioo
TOPH3OHTANLHYIO JIMHHIO COBMECTHTSL C JINBKEH TOPU3OHTa, TO OCTaNb-
HEIE TOPHICHTAILHLIC JHHHHA OYAYT COOTBETCTBOBAThH lIKaJle AANBHO-
cTH, ouudpoBanHO# B eguHMuax AndHbL Haxnoninie nuamm, cxoas-
IHECE B OQHOW TOYKE, COOTBETCTBYIOT NAPaJICALHBIM JIHHUAM Ha No-
BEPXHOCTH MOpS, [IPOBEACHHLIM, KaK TIPABWIIO, H3 PACCTOAHNM 5 M ol
Ha oT Apyro#. OnTiyeckas ronoBKa KPenmuTCs Ha NIONAJKE, ONAPAIO-
mefica oObIYHO HA TOPU3OHTANBHBIA LMIHHXPHYCCKKH BAIUK, CIIOCO0-
HEBIR MTepeMEIaTLCA B BEPTHKANBHOA MIOCKOCTH ANA COBMEILCHNA ITH-
HHUM BHAMUMOTO IOPHM30HTa HAa OTCYCTHOM CCTKC C JIMHHACH BHIHMOTO
ropusonra Ha mope. KpoMe Toro, BCs 3T1a KOHCTPYKIIMS MOXKET Bpa-
IHaThCA B FOPHIOHTANBHOM NIIOCKOCTH OTHOCHTENRHO NuMOa 11a 360° u
KPENHTCA B HY)XHOM TOJOXKECHHUH CTOTIOPHBIMH BHHTAMU.

Orcuernas, HiM NEPCHCKTHBHAS, CETKA MMCEET JIBE IIKAILL [IKATY
JanbHOCTH, PAacHOJIOXEHHYK) B CCpPEAMHE IIONA 3pEHHS ONTHICCKOH
TOJIOBKH 110 BEPTHKANH, OIH(pOBaHHYIO B CHMHMIIAX JUIHHEI, OPEIHa-
HAYCHHYIO AN H3MCPEHHSA PacCTOAHHI HA MODE, M LIKaly BHICOTH
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BOJIH, PACUQIOKCHIYIO CIIPaBa OT NIKAIbl TaNbHOCTH, NPEAHA3HAUECH-
HYIO JUT1 U3MCPCHHS BBICOTBI BOJIH, KOTOpas ONpEAeNseTcs N0 Konuye-
CTBY ACHCHHH, YIIOXKUBIIAXCA MEXIY NIOAOLIBO# H rpeOHEM BOMHEL
Cerxa npubopa paccumTriBacTCa A% ONPefcneHHOH BRICOTHI pac-
nonoxenns npubopa Haj) NOBCPXHOCTRIO MOpa. B npoTusHOM cnyyae
BCE Pe3yNbTaThl M3MePeHHH YMHOXKAKTCA HA MEPEXOAHOA KoahbHUIu-
eut k = H,/ H, rne H, — dbakTUdeckas BEIcOTa yCTaHOBKH npubopa; H —
paccuuTaHnas BhlcoTa. PexoMeHnmyercsa Bribupath & B nipeaenax 0,5 — 2.

6.6. BonnonamepurennHaa annapaTtypa

MucTpyMenTansuple M3MEPEHHA DIEMCHTOB MOPCKHX BOIIH BhI-
NOJHAIOTCS ¢ NOMOLIBIO CICUHATLHOR BOXOH3MEPHTEIILHON annapary-
Pl HIM BONHOIPa(OB, KOTOPHIC MO3BOJAKOT PCTHCTPHPOBATh BEIHYH-
Hbl, XapaKTCPHU3YIOHIHE BOJHOBBIC ABHXCHMS MIH H3MEPATH MX 3Je-
MCHTBE ¢ HaubonplicH ROCTORCPHOCTHIO. IlomobHEIE HMHCTPYMEHTAIL-
HbIc HaOGMIOACHMA MCIIONB3YIOTCA Kak JUld neneil MHGOpMAlMH, TakK M
B CIIy4ac MX CHUCTCMAaTHYHOCTH d OONBIIOH NPOAOMKHTENLHOCTH, a
TAKOKE 1A peXUMHBIX 0000wenuit. Ins cratucruucckoin obpabotku
HPH M3MEPCHHK BONH HeoDXOIHMa PerucTpalHg COBOKYIIHOCTH He Me-
nee 150 — 200 sonn, cneayrouinx Apyr 3a zpyrom. [loaTomy pmmrens-
HOCTh U3MCPCHHH BONMHCHHA B TOUYKE NPH CPEHEM 3HAYSHUHU NepUONa
Bonu o1 4 no 8 ¢ nomkHa ObITh He Mece 15 — 20 mun. [puuem neod-
XOAMMO YYHTBIBATh, YTO IPU PA3BUTHM M 3aTyXaHHH IITOPMOBOTO BOIN-
HCHMS H3MCPCHUS CICAYCT NPOU3BOAUTD € AUCKPETHOCTBIO 1 — 3 u.

Kax u3BecTHO, JacTOTa B BEICOTA MOPCKMX BETPOBLIX BOJH HAXO-
Jurcs B npeacnax upumepso ot 0,03 go 10 'l ¥ 0T HECKOABKUX MHII-
nuMeTpoB oo 25 M. F BronHe cCTeCTBCHHO, YTQ M3MEPATE BOJHBI B Ta-
KMX IIIHMPOKHX MpefleNlax HM3MEHEHWH 4acTOT W BBICOT OJHHM KaKHM-
aubo yHUBEpPCAIBHBIM NIPHOOPOM MPAKTHYECKH HeBO3MoxkHo. Ho ans
PELIESHN OCHOBIIBIX MPAKTHYECKUX M HAYUHBIX 3a4a4 JOCTATOYHQ W3-
MEpenme BOJH ¢ BrcoTamu o1 0,1 go 25 M m yactotamu ot 0,03 no 1,0 I'n
B OTKPBITHIX HaCTAX oxeanos # MopcH M 0,1 — 10 M u yactoTamu 0,06 —
1,0 I'n1 B npuOpexubix paioHax. [Ind TaKHX XapaKTCPHCTHK BOJNHCHHSA
BO3MOKIO HCIOIL30RAHME H KaKOTO-TO OJHOIO YHHBEPCANLHOIO IPH-
Oopa.

B nacTosiitce Bpemst cyilecTByeT GONbIloe KONUYeCTBO PA3HO00-
Pas’HBIX METOJI0B ¥ npUbOpPOB — BOJIHOMEPOR (NPHOOPH! MITH YCTPOHCT-
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Ba A% H3MEPCHHS JIEMEHTOB BONH) KNI RONHOrpados (npubopul ans
3aITHCH BOJHOBRLIX xonebaHuil cBoOOIHON NOBEPXHOCTH MOpPA) AIA He-
CIeIOBaHHA MOPCKOTO BOJIHEHMA. PacCMOTPUM HPHHLMII RCHCTBHA H
YCTPOHCTBO HEKOTOPHIX THIOB BOJHOM3MEPHTEIHHOH AUNAPaTYPH,
HCIONE3YeMOoi B okeaHorpadHIecKoi MpakTHKe.

Inekrpoanbie BonHorpadgks BKAOYa0T B cebs npubopsl, JatTuu-
KaMy KOTOpHIX ABIAIOTCA OXMH MM JARA 3NEKTPOJA, MOTPYHKEHHBIX
BEPTHUKAIBLHO B BoAy. ITo npusimy pelcTBud MOXHO Pa3iMdUTh Cile-
AYIONIAE THITH! AIEKTPOAHBIX BOJHOIPados.

4]
H
o

Puc, 6.3. Crpyhuste (peancrussle) sontorpadist:
a — Ha MpUTOnNeHHOM Gye C 3a9KOPeHHBIMH OTTAXKKAMH; 6 — Ha CBAPHOH TTHpaMuIe,
& — Ha chae, 3a0irroit & IPYHT; 2 — HA cBae, JAACTaHHOH B DETOHHYIO TUIHTY.
! — paTuK ¢ rpy3oM; 2 — KPOHIIFTEHH; 3 — TENECKONHYEcKan Onopa;
4 — npuronnensLll Byif; 5 — Tpoc; 6 — MepTRBIIf AKOPE; 7 — cBapras pama.

Cmpynnwle (pesucmusnbie) eoanozpagul NPeIRasHaucHb ANt He-
npepbIBHOR 3anucH npodmina BonH B BeiOpaHHoM MacmTabe. JaTun-
KOM TaKvX BOIHOTPaQoOB ABNACTCH HE OKUCIHEMas B MOpPCKOH Roje
ApPOBONOKA ¢ GONBLINM YACTbHBIM COTIPOTHBICHUEM, HATANYTad 00BIY-
HO Ha XeCTKyio omopy {(puc. 6.3), ycraHaBIMBaeMyI0 B OPHOpEXKHBIX
paiionax. IlpoBonoka saraybiserca B BOAY NPHMEPHO Ha TNONOBHHY
cBoeil anuanl. Mopckas BOXa CITy:XKHT MPOBOAHHKOM € MajIbiM aKTHB-
HbIM comporusiaeaueM. Ilycts y/ew >> 1, rae v — yaenbHas MpoOBOIA#H-
MOCTB MOpCKOH Boxbt, 41072 1/OM-CM; € — OTHOCHTENBIAA HHONEKTPH-
yeckas NPOHHIAEMOCT: Mopckoif Bomel, 7-107'% ®d/cM; @ — ymiosas
4acTOTa IIEPEMEHHOrO TOKA ITUTAHUA, paj/c. JKCIICPUMEHTANBHO 0Ka-
33HO, 4TO /1A IATAHHA CTPYHHOTO JaTduka ONTHMA/LHAA 9AcTOTA TOKA
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() moxer xonebarrca B npenenax 5 — 8 kI 11, Tak KaK UCHOIB3IOBAHUE
TOKA BEICOKO¥ YacTOTHI CITOCOGCTBYET ycTpaHeHHI o0pacTaHus 3ek-
tponos. [loatomy, 3uas1, uro n2 = &f ¥ BeiOpaB /= 5 k['u, moayyum o =
= 31 400 pan/c. Orciona y/ew >> 1, T.e. MOXKHO CKaiaTh, YTC MOPCKAs
BOAZ J/I1 TOKOB 3BYKOBOM HaCTOTH! TIPAKTHYECKH B JAHHOM CIIy4ae
npeacTaBsieT ¢oBoH KOPOTKO3aMKHYTHI NpoBOA (M3MEHEHHE pac-
CTORHUA MEXIY IByMs HMXPOMOBBIMM ApPOBOJIOKAMH B MOPCKOI BOJE
or 0 xo 25 M w3MeHseT CONPOTHBIIEHRE MEXIY HUMH He 6onee yeMm Ha
0,5 Om). Taxkum o0OpazoM, NpH BONHEHHH 3aKOPAadyHBaeTCAd 4acTh MpO-
BOIIOKH, COOTBETCTBYIONIAA YPOBHIO BOABI, 3 HIMCHCHHE €€ COIIPOTHR-
JIEHHA NPOTIOPHHOHATBHO POQHITIO MPOXOASLUICH BONHEL

THOHYHBIM CTPYBHBIM (PE3HCTHBHBEIM) BOMHOrpaoM sBIAETCA
paspaboTanuBIll Y Hac B CTpaHe npubpesichbiii eonnozpag I'M-61,
NpeXHa3HAYEHHbIA Ang u3MepeHds Bricot (B Auanazone 0,05 — 10 M) u
nepuonoe BoNH. [IpuGop cocTonT M3 NpoBOAOMHOrO AaTuHKa Kabensb-
HOM CBfI3M, TEHEpaTopa 3BYKOBOM HMACTOTBI [N% ITHUTAHMA NaT4YHKA
(5 '), n3MepuTeALHOR CXEMB!I H AHANOIOBOrO PEFHCTPATOPa € BO3-
MOXHOCTBIO BbIBOA2 Ha IBM. B xauectse marurka, npeobpasyiouiero
BOJTHOBbIE KONeOauuad B 3NEKTPHYECKUN CHTHAJ, HCTIONB3YETCS BHICO-
KOOMHas De30KHCHAA HHXPOMOBAA HpoBonoka auaMeTpoM 0,3 ~ 0,4 MM
u aHoA 10 M, KOTOPas ¢ KOHUEBBIM TPY30M MOABEIINBACTCA HA 3CTa-
Kajlax, CBaflHKIX MUPCAX, CRAHHEIX OCHOBAHHAX M T.JA. ¥ TOIPYKAETCA
Ipy 3TOM B BOJY Ha [MONOBHHY csoch /UMALL, JlaT4MK BKIIOYEH B H3-
MEPHTENILHYIO CXEMY, BLIXOAHOM CHTHaN KOTOpOH, IPOMOXYIHPOBaH-
HEIA C TIpoduneM ROMHOBRIX KonebaHui BOAHOM MOBEPXHOCTH, MO JIM-
HuHM ceasy (npoeox [1-268 anuno# oxono 500 M) nojaeTca HA BHINpA-
MHTENL, 4 32aTEM HAa PETHCTPATOP.

Hutepecnas peanusaims HCIIOAL30BAKKA CTPYHHBIX BofiHOrpados
JUI% WCCIICNOBAHKA BHICOKOMACTOTHOH COCTABNAIOMEH TOBEPXHOCTHOIO
BosIHeHMs Obuia ocymectBrena B CIUA. JlaTuuk n3mepurenshoit cuc-
TEME! COCTOMT M3 HECKONBKHX CTPYH, M3TOTORICHHEIX H3 HEPIKABEIO-
men crann guamerpom 0,38 MM, JIHHOH OKONO 9 M M CKOMITIOHOBAH-
HBIX 110 rpynnaM. Kasxnas rpynna COCTOMT M3 3 IITYK, pacrionoXeH-
HBIX 10 OPAMOH Ha PacCTOSHME 15 oM apyr ot apyra. Hpuyem septu-
KanbHad TUIOCKOCTh PacloNOXCHAA KOKAOH H3 rpynn cocrasnser 90°
NO OTHOIICHMIC K Apyrum rpynnam. [opoBuoe pacnonoxenue rpynn
MO3BONACT NPOM3BOJWTL HM3MEPEHHA KPOME aMIUIMTYALl H NepHoia
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BO/IHeHNs B guanasoHe yacror 0 — 10 ['n eure # uaknon BONHME C TOY-
HOCTBIO JI0 2° M HANpaB/ICHHE PacIpocTpaHeHuA Bonubl. Cnexyer oT-
METUTb, YTO JUIS YCIICIilIHOW IKCIUTyaTaluy Takoro npubopa Heodxo-
JMMB! CTIENMANbHEIE CXEMHBIE PCHICHHSA, THIATENIbHBIA PAacieT U3MEpH-
TENBLHOH UENK H TPYIOeMKas KaaHOpopka.

Inexmpoxonmaxmusie 8onnoZpagvl ABNFIOTCA YJACTHBIM CAYYaeM
pe3sHCTHBHREIX Bonuorpadgos. Onu npeacrasasioT cob0il BepTHKANBHEIH
pAA map KOHTAKTOR, PACTONOKEHHBIX 4eped ¢mkcupoBanHoe (5 — 10
CM) pacCTOdHHE Ha HecyuieM crepkHe (peiike). Mexay KOHTAKTaMH
peHiki BIIIOYMEHB HOCTOAHHBIC comnpoTHBIcHHA. [Ipu M3MEHCHMH
YpOBHA BOJABI KOHTaKThl NHOO 3aMBIKaKOTCA, MO0 pa3sMbIKAIOTCH, W3-
MeHssi ofmee COMpOTHBICHUE HenH. 3HaA TONOKEHHE KOHTAKTOB OT-
HOCHTENILHO YPOBEHHOH HOBEPXHOCTH, MOXKHO ONPCHENMTL €€ BO3BBI-
wenne. [Ipy yMeHbLUIEHHH PAacCTOSHUA MEXIUY KOHTaKTaMH JaHHBIH
THN BOJHOrpada npubnusxaeTcs Mo CBOMM XapaKTepPUCTHKaM K CTPYH-
HbIM BonHorpagam, ymeHbUIas AMCKPETHOCTh M3mepeHuid. Ha Tou-
HOCTb M CTadUNBHOCTE TaKMX BOAHOTPadOB BIMAIOT OpBISTH, CMauH-
BAEMOCTh, KOPpO3ui, 06pacTaBke 1 3arpA3HEHUE KOHTAKTOB.

Jna ycrpanesns nonobskIx npuuns norpemHocreit M. T. Muasa-
KH (AANOHUA) MPENONKHUN KOHCTPYKIUMIC BOMHOTpada, B KOTOPOM KOH-
TaKThl H30MHPOBaHbl 0T BoAb!. JlaTunk BomHorpaha HauuHaeT paboTath
Mpy CKATHY MMOKOTO BHEUIHETo KOXKYXa ¢ BHYTPEHHUM TOKOIIPOBOLA-
KM CROEM NOJ Bo3geicTBHEM cTon0a BOAB! MEPEMEHHOM BBICOTHL Ta-
KuM oOpasoM, YTO BHYTPEHHME YyBCTBUTEJIBHBIC IEMECHTHI 3aMbLIKa-
torcs Ha obiwuH npoogHHK. [TonobHas KOHCTPYKUMH YBECTHYHBAET
IONrOBEYHOCTh H HRACHKHOCTL BOTHOIrpada.

K 31exTpOKOHTaKTHEIM BOMHOrpadaM OTHOCHTCA M paspaboran-
Helit B CHIA paduoceonnozpadh «Boanoveas eexa». Haruukom 3xeck
CIYKHT OAMHHBIA H30JHPOBAHHEIA METAIIHMYECKHIA CTEPKEHD C PAIOM
KOHTaKTOB. CTepiKeHb YCTaHOBICH Ha HECyHIeH MaJIONOABIKHON Daze —
npuronaeHHoM, csobogHo mnasarnieM nomnnasxe. [lonnasox cocTour
H3 HECKONLKHX CEKIMH IyCTOTENhIX 3arepMeTH3HMpOBaHHBIX TpyD Ana-
MetpoM 150 — 200 MM u obwelt anuHoit 20 M. Bonxorpad paccuuran
Ha M3MEPEHKE BOJIH BhIcoTOH A0 4,5 M. [lepenaya morydaemoit undop-
MalliE OCYLIECTBJIACTCA M0 PajHOKaHaTy, A 4ero Ha HecymeM Oye
CMOHTHPORAHE! H3MEPHTCAbHAA CxeMa, OMOK BTOPHYHOTO npeodpaso-
BaHKA H PalUoNepeJalolias alnapaTypa.
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Hamen npuMeHenue I8 HM3MEPEHHR CPEOHMX XapaKTePHCTHK
BONHEHMA, 0CODCHHO B weNbhoBO 30HE, A6MOHOMHBIL PACUOBONHO-
mep 3-2 (puc. 6.4) ¢ nepepayeit nomyvaemoi HHOPMaLNK MO PaaHo-
KaHaly. JIaTdHKOM BOJHEHMS B YCTPOMCTBE MCHOAL3YETCA 2MEKTPO-
xoHTaKTHad Bexa (1). Ilpu paGorax Ha rmybuuax Gonee 20 M B kagecT-
BE HECYUIEH OTIOpBl MaTduKa WCMONL30BaH Oyt — Bexa Ppyna. Takoit
Oy H3rOTOBICH H3 JIETKOro ATIOMHHHEBOTO ciulaga Mapku AMI-6
B BUJIC JUIMHHOM Nono# TpyOsi, cocTaBnenHON U3 Habopa repMeTHyHBIX
cexuui (2} ¢ coenuAATCARHEIMA MydTamu (3).

Frr L Ll 4

Pnc. 6.4. AsroHomuBbIi pagHosonHOMep ['3-2.

Jna ymeusiuenua cobCTBEHHLIX BEpTHKANBHBIX Konebanuit 6y na
BOJIHCHMM Ha €ro HYDKHEM KOHLE NPHKPEINICHB JeMITUpyIoLHi IucK
(4) u rpy3 (5). Bea cuctema ycraHaBimmsaerca Ha gxope (6). Ifonesuas
TPY30NOABEMHOCTE OYA MPH METALICHTPHIECKOH BBHICOTE 2 M M BEICOTAX
BOJIH 110 6 M coctaBiiaeT 10 — 15 xr. O6mas macca 6ys He npesbluacT
100 xr.

Onpeaenenne cpefHUX XapaKTEPHCTHK BOJHEGHMS OCYMIECTBILACT-
ca B apTOHOMHOM OlOKe caenylomum obpasom. Hamepserca spems
npoxoxkacuua 128 BONH ¥ CyMMMPYIOTCA BHICOTH 3THX BOJIH, 33aTeM
aBTOMATHYECKH ITO BPEMA H CYMMa JACITUTCH HA KONMYECTBO BONH. Ta-
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KHM 00pasoM, OIIpeACIIAIOT CPSAHIO BLICOTY BONH B Axanasone 0,2 - 8 M
¢ owwubkoil 6 % u cpenuuid nepuon B auanazone 0,25 — 16 c. Arro-
HOMHOCTE paboThl ycTpokcTea — 10 1 MecAua.

TOYHOCTE M pa3penalonas clIoCODHOCTE PE3MCTHBHBIX M 3ICK-
TPOKOHTAKTHBIX BoONHOrpad)0B 3aBUCAT OT cTaOWIBHOCTH M paspe-
MIA0MICH CTIOCOOHOCTH MCTOYHHKOB IIMTAHNS, OT TOMHOCTH perHCTpa-
UMY HANPMKEHHA ¥ UCHONBIYEMLIX PCrUCTPATOpPOB, 4 TAKKE OT Aua-
METpa JaT4YHKa.

Emkocmuble 6oanozpaghet B IpocTernieM BUAC (IPSACTARIAIOT CO-
Doit M3omupoBaHHLIH, yaille BCero TedUIONOM WM YIVICPOIOCOACPKA-
UM MONHITHACHOM, TOKONPOBOMSIIMH CYEPXKEHb C 3aI'epMETH3HPO-
BAHHBIM HUXKHHM KOHIIOM, MOMENICHHLIM B MOpCcKylo Boay. Cucrema:
MOpPCKasd BOAA — ARIEKTPHK - NPOBOANHK 0DpasyeT cBocoOpasHbIi
KOHAEHCATOP, EMKOCTE KOTOPOTO MEHSETCH B 3aBUCHMOCTH OT IpPOXO-
KACHHA NMpO(hHIIA BOJHBIL, T.€. 2aBUCHT OT IIOUIARH 0DKIaIOK U NPAMO
NpOAOpIMOHAIbHA npoduno BonHel. Ecau sToMy KoHACHCaTopy co-
ofbLicH onpeaecHHEBIN W3BECTHBIN 3apan g, TO ¢ W3MCHCHHCM CMKOCTH
C MeHseTea u Hanpsxerue U

U=g/C.

OcHoeHoe TpeboBaHHC K EMKOCTHBIM BOAHOTpadam — JMichHoe
H3MEHEHME BRIXOMHOTO CurHaja or npoduna Bombnl. JarduMk BOMHO-
rpada Ao/mKEH MMETE HEOONLLIOH THAMETP OA3 YMCHBLIUSHHUS IIOTPell-
HocTeH, OOYCNOBIEHHLIX TOBEPXHOCTHLIM HATAXKEHUEM BOJibl, KOTOPOC
BEI3BIBAET HEDONBLIIYK PA3HOCTL HPHM HM3MEPCHMM €MKOCTH B Clyvac
BhICTPOTO NPOXOXKASHMS BOIHEI, YTO OCOOCHHO BAXHO IPH H3MCPEHUH
BOJIH B 0ONce BHICOKOYACTOTHOMH YACTH CIEKTPA.

IIpumMepoM nopobHOro THma BoMHOTpada ABIAETCS EMKOCMHOU
damuux ona pecucmpayuu gorx, pazpabotanneiit B CITA. atuuk gon-
HOrpaa B BM/E CTILHOTO CTEPHA JruameTpoM 1,6 MM # JutuHol 16 Mm,
MOKPEITOTG NOJMCTUPONOM, TIO3BOJSIET WIMEPATH BLICOTEI HEOONBILKX
BeTpOBbIX BOJH. TlorpcHocTh H3MepeHHA He NpeselwlacT 6 % as
uactoT 0,03 — 28 'y, Ulupokuit nunamuvecknii AManas’oH 3ICKTPOH-
HOH anmapatypbl NO3BOAAET TPOMIBOAMTL M3MEpPEHHE pabu ¢ nocTo-
AHHOH TOYHOCTBIO HC3ABHCHMO OT CTENMeHH BONHeHHA. HemocraTkom
AATUKKA ABAACTCA TO, YTO OH HE MOXKeT ObiTh YCTaHUORICH Ha CyAHe,
a TpebyeT wnd croell paboTel HEMOABHKHOMN OTOPHI.
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MOKHO OTMCTHTh, YTO 3ACKTPOAHBIE BONHOTPadk!, BHIMOIHEHHBIE
B ITyYllICM CBOCM HMCIIONHEHMH, ABILIOTCA 3TaNOHHHIMH npubopaMH B
BONTHOU3MCPHTENILHOH TEXHHUKE.

Hlonnasxoskte Bonnorpagns. B KauecTBe AaTdyuKa MWl H3IMEpe-
HUA XAPAKTCPHCTUK BOJIHEHHMS MCHOONB3YIOTCS TAKXKE IUIABAIOIIHE NO-
naasku. [lonnaBxy oBLIMHO H3TOTORNAOT B HOPME BEPTHKATILHOIO LIH-
AMIApA H KPEMAT C IIOMOIUBIO HCCTKUX NPYXHH K HEeCyIIeH KOHCTPYK-
mvd. Tlepemennas apXuMenoBa CHIa, BO3AECHCTBYIOLIAS HA MOIIABOK
NpU NPOXOXKICHUM HPO(HILA BONHK, BOCTHPHHUMAETCS NPY>XUHAMHU U
npcobpasyloTcs B HENPCPHIBHYIO 3anKch KonedaHui BONHOBOTO YPOB-
H4. Ho 3TOT MeToa He NMO3BOASECT NPOM3BOAMTE HIMCPCHHA B BEICOKO-
4acTOTHOM YaCTH CICKTPA.

[MpuMepoM UCHONB30RAHUS IOAOOHOIO METOA3 MOMKET CIYXKHTH
gonnozpadhy muna Bemenvcchenvoepa © MexaHWUECKOH nepenayeid ne-
peMeichuid HeboMBIOre NMofUiaBKa, MOMCUIEHHOTO B NepdopHupoBaH-
HY10 TpyOy, IPH HOXMKACHHN BOAHOBOTC Dpodhuns Ha PCTHCTPATOP.

H3MepuTesn IWIPOCTATHYCCKOIO JaBlReHHs. M3Mmepenne nas-
JCHMS OCYIUCCTBIAETCA JATYMKAMH, PaclHONOKEHHBIMM Ha AHE TNIPH
HeboMbmuX rIryOUHAX MIH HAXOAINIMMHCA B (UKCHPOBAHHOM ITOJNO-
ACHAM HMXKE [FOBEPXHOCTH BOASl. Ha kawanliil JaT9uK nMpH 3TOM BO3-
JieHcTBYET cTON0 BOAB M aTMochepHOE HaBlIICHHE. ITO CyMMAPHOE
JIABIICHUC MCIUIEHHO MEHICTCA B CBA3H C HAJNHYHEM B MOPE UTMHHOIIE-
pPHOJHBIX KojeOanMi M TIPOHCXOAfMX ATMOCHCPHBIX TPOLECCOB.
Bonnono# npodunb HaknaaplBacTCAd Ha ITH MERJICHHBIE UIMCHEHHS
CyMMapHOro pnasneHus. Jns u3aMepeHHs NOBEPXHOCTHOTO BONHEHHSA
B OTOM CJIY4YaC MCIIONB3YIOTCS PA3IMYHONC THIIA NAaTYWUKA rHAPOCTATH-
YCCKOTO JABneuna, oblume HpHHUMNL! JeHCTBUS KOTOPLIX TPHBEICHEI
B 1. 5 «Habmonenus Haj konebaHuAMH YPOBHI MOPS».

Bonnoepah moodenu 521 (puc. 6.5) ¢upmbl «uapollpomykrs»
(CLLIA)} npeasasHadeH AT H3MEPCHHMA BLICOTHl M IEpHOa BOSH NPH
TeMncparype okpyxaroutei cpeast —10 ... 50 °C u ssngerca abconioT-
HO ABTOMOMHON CHCTEMOM. B ero coctas BXOAAT NONYNPOBOAHUKOBRIH
TEH3OMETPUUCCKHH aT4HK, rpeobpasosatens, CaMONUCEIl € 3aMUCHIO
pE3yNBTATOB M3MCPEHHE Ha ficHTe M Onok muranus. Ha nente camo-
IMCLA BOCTIPOM3BOIMTCS JIETKO BOCTPHHUMACMAsA aHAOrOBas 3alHCh
CPCAHHX XapaKTEPUCTHK BbICOT BONH OT 0 10 3 M J1s CpesHuX nepHo-
o8 soi 5 — 20 c. HenpepoiHas 3anich aMANMHTY AL BOJHB OCYILECT-
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Biserca B tedende 400 ¢ xax/sie
1000 c. B reyenue droro upome-
KYTKa BPEMCHM  OlIpC/escTCs
CpeIHMI MEPHOJL BOMILI 110 Cpej-
HEMY BPEMCHH MCXJLy JIByMSI MO-
MEHTAMH IICPECCUCHHA  BOJIHOM
HyJICBOro yposns. TouyHOCTE pe-
IUCTPAlMK 110 BCEM H3MCPSICMBIM
napaMerpaM cocranisier +2 % ot
BCEH ILIKanbl, a TOYHOCTH IO Bpe-
MeHH B npenenax =10 %, npuyem
J@HHBIC O BBICOTC BOJIHLI aBTOMa-
THYECKH KOPPCKTHPYIOTCH YCTa-
HOBKO¥ TiTyOHIIBI IaTYHKA.

M3mepurensHas cxema BonHorpada rnoMeniesa B aHo/IMPOBAHHYIO
ATIOMMHHEBYIO cdepy, COCTOALIYIO M3 JIBYX pasjeisicMbIX rosycdep
¢ ¢nanuessM coexuuenueM. Iomycdepsl, KpoMe aHOMPOBAHMA IS
npefoTBpalieHus obpacraHus, MOABEPrHYThl TepmMoobpaborke u mo-
KPBITHI H3HYTPH M CHApYXKH 3MOKCHIHOH CMOJIOH M Kpacko#. [luamerp
chepsl 273 MM, a TonmMHA CTeHOK 12,7 MM.

B pabouem nonoxenun cdepa nomemaercs s ynobcrBa IKc-
MUIYaTalMH B CTAIBHYIO TOJUICPXHBAIOLLYIO paMy, cHaOXeHHYIO Mpu-
crnocobaeHneM A YCTaHOBKH Cephbl B HEOOXOAUMOM MOJIOKEHHH 11O
OTHOHICHHUIO KO AHY. Beicora pambl 667 MM, a juiMHa ¥ INMpPHHA CO-
crapuaor 508 MM. ABTOHOMHOCTH paboTel BomHorpaga 7 CYTOK,
a B CITydYae HCIOIb30BAHUA BHEIIHEro KOHTeifHepa C JIONOJHHTEIbHBIM
OnokoM nuTaHHA aBTOHOMHOCTH paboThl yBequuusaercs 10 30 cyTok.
B xauyecTBe MCTOYHHMKA MHUTaHUS MCIIONIBL3YIOTCH HUKEIh-KaJMUeBRIC Oa-
tapen. Boymorpad ycranaBnuBaroT Ha riyOuny He 6osiee 15 m. [Ipuyem
€ro MOXHO YCTaHAaBIHBaTh Ha HO WM HAa ABC na 6osbnmux rirybunax.

bonee BBICOKas TOYHOCTh M3MEPEHHS! XAPAKTCPHUCTHUK BOJIHCHMS
(ne xyxe £1 % ot Bce#l MIKaBI) JOCTUrHYTa B aAJIOTHYHON CHCTEME,
BelTycKaemoi Take ¢upmoi «[wapollpoxykr», Jucmanyuonnom
ananuzamope 6o modenu 621-S.

byiikosbie Bostnorpadur. Ilpu ucnons3osanun Boanorpados
NOAOOHOTO THIIA AATYMKH XKAPAKTEPUCTHK NOBEPXHOCTHOTO BOMHE-

Puc. 6.5. Bonrorpad mogenn 521.
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HHUA pacnojaratoT wid Ha Oye, NuaBaionieM Ha NOBEPXHOCTH, UM
IOABCLIABAION K HCMY.

Byixu ¢ HoABCIICHHBIM JaTUMKOM BOIHEHHS HCOOAB3YIOTCA B OC-
HORIIOM IIPH PAciONOXeHMH JIATYHKa THAPOCTATHYESCKOrO AABIEHHS Ha
riyfune Gosicc NONOBMIB! IJHHAI BOJHEL. JTO BhI3BAHO TOM, YTO BO3-
fefcrBMe BCTPOBOIO BOMHEHHUs HA TAKyIO TIyOHHY He MpPOHMKAeT M
FUAPOCTATHYCCKOC JaBneHue Tam noctosHHo. OHO He 3aBHCUT OT CO-
CTOSHUA BOIMOHM HOBEPXHOCTH, & JATYMK AABICHUHA, MOABEILICHHBIN
K 6y10 Ha Tako¥ rnyOuie, BOCIPHHUMAET JIHUIL BEPTHKAIBHbIE IEpEMe-
micHuA Gyq KaK wW3MeHenus rayOUuHbl NOIPYKEHHMA OTHOCUTENBHO YPO-
BEHHOM NOBCPXHOCTH, T.€. KAK H3MEHEHHMS THAPOCTATHYECKOrO JaBie-
HAS MpOonoplHoHanLukie npodumo sonHel. [lepenaya curnana Ha Goprt
CyIOHa MOXET OCYUICCTBAATECH Miu no kabemo (Bomnorpadp I'M-16,
Poccua) vnv 1o papuoxanany («Meteobyi» — CILIA wu Bonnorpad
I'M-32 —~ Poccus).

Cnenyer 0TMETMTh, YTO ¥ HAC B CTPaHE OueHb OOABINOE KOMMue-
CTBO [(@HHBIX O XapaKTEPUCTHKAX BOJIHEHHUH, OCODEHHO B OTKPHITOM
Mope, Os110 noryucso sBonHorpadpom 'M-16. Ha ocHoBe 3THX JaHHBIX
Bei1a chopMyiMposaHa, CYLIECTBYIOIas M ceifuac, TeOpHUs BETPOBOTO
BonHcHUA. [losToMy, HECMOTPA Ha HATUYWE ONpeAeNeHHBLIX TOrpell-
HOCTCH M3MCPCHUH H CHATHC C NMPOH3BOACTBA, KOHEUHO K, HEOOXOomNn-
MO IPUBCCTH €ro onucaHdc. Tem Gosee, 4TO OH SBIACTCA THMAYHBIM
HpeCTaBUTCICM DYHKOBEIX BOTHOTP2MOB,

Boanozpagy I'M-16 npennasHaueH AN 3aIUCH NPoQUs BOIHE Ha
NICHTC CAaMOIIMCLA W ONPENCHEHUA BRICOTHI H NEPHOLa BONH C CyIHA
nexainero B apeiide uin cTosmero Ha sxope. Jatuuk sondorpada Ha
YETBIPCXOKMARHOM Kabeile NMOJBEIIMBACTCS K CBOOOAHO NIABAIOLIEMY
Ha BORHOH IMOBEPXHOCTH NEHoINAacToROMY OyHKy M Tem xe kaGenem
taiia PIIM panuno# 450 M gepes B0k ynpaBlienHs 1 KOHTPOJIA CBA3bI-
BAETCH ¢ AHAJIOTOBBIM PETHCTPATOPOM, HaXOMAMHUMCs Ha OOpTy cyaHa.

OcHOBHOI 4acThIO AaTYHKA (pHC. 6.6) ABIACTCA NPUECMHIK AaBlie-
HUA (3), npeacTaBnfomKA cobo naTyHHBIH IMAMHEAD, 0aHOH H3 COKO-
BBIX TUIOCKMX CTCHOK KOTOpOro CHyXHT rodpuposasias membpana (4)
H3 OepuaaucBoi BpoH3kl, NPUOAAHHAA [10 KOHTYPY K KOPIYCY NpHEM-
HUKA.

BHYTpH Cro 3aKkpenneHa TEKCTORMTOBAS NAACTHHA € HAKACCHHBIMM
Ha Heil 4eThIpbMS TIPOBOIOYHBIMY TEH3OMETPAMH, H3TOTORIEHHLIME H3
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KOHCTaHTaHa DHamerpoM 0,03 MM B cocHMHEeHHBIMU Mexay coboil no
CX€ME PaBHOBECHOTO MOCTa IIOCTOAHHOIO TOKA.

IlnacTiBa cTOMKO# ¥ BHHTOM (5) XecTko
cea3aHa ¢ Henrpom MemOpans. KoneGanms
McMOpaHEl, BEI3BAHHBLIC HM3MCGHEHHEM THOPO-
CTaTHYECKOro MAaBICHHA 4epe3 CTOMKY Iepe-
AAKOTCH TEKCTONMMTOROM MaCTHHE C TCH3OMET-
paM#, YMTC BEI3LIBAET WIMEHEHIHE MX COINpPO-
THBNECHUH H paszbananic Mocra. Hampsxenue
nuTaHuA  (cyxue OarapeH, HaxoIAIIHecH
B OJIOKe yIIpaBReHHs M KOHTpoaf) no xabemo
(1) "gepe3 mrencensBEIA pa3keM (2) nojaercs
Ha OOHY W3 DHaroHaieil MOCTa, a CMrHan pas-
GamalHca MOCTa, NPOMOPIMONANBHEIR H3MEHe-
BHIO THAPOCTATHYECKOTO HABIICHMA, CHUMAET-
CA ¢ JpYroi JuarcoHag¥ MOCTa H no Kabemo

Puc. 6.6. Jlarunk IOAeTCA HA perucrparop. B HMxneh yacTd

omrorpaga IM-16. narupwa nomemen mryuep (6), ra xoTopaM
CMOHTHpOBaH y3ei xoMmeHcaropa (7), cocrosimuil 43 asyx nonycep
(oprcTekno) M chepudeckore OGanioHa, M3rOTOBJICHHOrO H3 TOHKOH
IgacTHYHON pesunsl. Ilpu morpyxeHuM Aarauxa BO3OyX K3 OauroHa
KOMIIEHCAaTopa dYepes INTYHEp MOCTYAET BHYTph IPHEMIHKA NABJICHHA,
ypaBHOBEIIMBas HapyXHOe JaBjicHHE Ha mMeMOpaHy. DTO MpORCXONUT
A0 FOocTHXeHHa pabodel rimyOMHBI MOTPYXEHMA NATYHKA, KOLHA BECh
BO3AYX KOMIIEHCATOPa IIEPEXOIUT B NPHEMHMK HaBiacius. B nansiei-
IeM H3MEHEHWEe I'MIAPOCTATHYECKOrO KABACHHS, BHISBAIOE BOJHOBRI-
MH KoneOaHMAMM BOZHOH HOBEPXHOCTH, VXK€ HENOCPEACTBEHHO BOC-
NIpMHEMaETCA MeMOpaHoH.

Henocratkom I'M-16 aeasercs To, 4TO IpH MPOM3BONCTRE 3ANUCH
BOJIHEHM CyHHO M Oyek ¢ JaTiMkoM ApeH(YIOT ¢ pasibiMu CKOPOCTA-
MH, YTO BBI3bIBAET HEOOXOAHMOCTh PEryIsApHOTO BHITPABIMBAHMA Ka-
femn. Bec peiTpaBacnHoro xabemns, a unorna (0coOSHHO 1IPH CHIILHOM
BETPE) H HexBaTKa 3araca kabesns, NpUBoART K TOMY, 410 OyeK He mo-
BTOpAET CBOOOAEO BOMHOBON NpodiLIs, a kak OBl cpe3aeT rpeduu BOMH.

Ot s10ro HexoCTaTKa, B KaKOH TO Mepe, W30aBNeH paduousmepu-
menv 8oan I'M-32 u «Memeobyii», npuHIMI AEACTBHA KOTOPBIX OXu-
naxoB. B stux ycrpoiicrbax wa Gye ¢ GOnbIIMM 3a0ACOM IIABYYECTH

144



pa3MellicHb! paaHoNepeAaTInK ¢ ANTeHHOH, mpeobpaszopateneM 1 610-
KoM nuTafus. JariuKk I'MAPOCTAaTHYECKOro NABJIEHHMA (aHAJIOTHUHBIH
naradky I'M-16) TeHzoMeTpudeckoro THIA ¢ MOMOWILI0 rHOKOro kabe-
a4 MOJABEIIMBAcTCA NMojx GyeM Ha ONpencncHHOH, 3apaHee 3aJaHHOMH,
riy6une. [TonytacMas unpopMalua NO pagHOKaHATY TIEPEeIacTes WM
Ha Oeperosyio 6asy, unu Ha GopTy cyiHa, I/l OHa npeoOpasyeTcs B
BUL, yooOHbIA i nanbreieid o0paboTku ¥ perncrpanuu.

ITpyu ucnons3oBahuy BonHorpador Tuna 6YHKOB ¢ NOABEIUEHHBIM
NATYHRKOM BOJICHMS BO3HUKACT AONOMHNTERLHAf norpemrHocts. [Ho-
AobHas METO/IMKA W3MEPEHRA NPERNONAracT, 4To cucrema Oy — ka-
bens — parunk xonebrerca noA BO3ACHCTBMEM BONH B CTPOTO BEPTH-
KanpHOM mnonoxenud. Ha camoM ke flene M3-3a BO3fedcTBHA opbn-
TaNBHOTQ [ABH)KEHUA HACTHL HAa BONIHE, OCOOCHHO B PE3yNhTaTe YAAPOB
paspyuraionmxcs rpebxedi BonH, Oyit coBepinaeT Tawke koncbaHus B
ropH30HTaIRHOH NMnockocT (Ko 15 m). Benenctre rubkocth xabens u
NOBOIBHO GONBINOTO J(MHAMHYECKOrO CONMPOTHBICHHA €r0 B AaTHHKa
FOpU30ONTaILHOMY HCPCMCILEHHIO B BOAC, CHCTeMa Dyl — xabeap —
JATYHK He DyNeT COXpPaHATh BEPTUKAILHOCTH ¥ B U3MEPEHHAX BBRICOT
BOJIH TOSBNSETCH NMOTPENIHOCTh, KOTOPYH) MHOTJA HaspIBatoT opbH-
TAIBHOH, DTa MOIPENIHOCTh MOkeT moctHrate 5 - 10 % u ssnsercs
CNyYaryjoOd B CHIIY CIfy9a#fHOrO XapakTepa Bo3jeicTeHa BOJH Ba OyH-
KOBBIC CHCTCMEL.

Bonnozpadul, pecucmpupyrowjue yckopenue 60AH06020 08UNCEHUR,
BKI0YaI0T B cebs Oyi ¢ YCTAHOBAEHHBIMH Ha HEM CTaOMIM3HPOBAH-
HBIMH 10 REPTHKANH JIATIHKAMK BEPTHKAIBHOIO YCKOpEHHs (C npeje-
naMK usMepeHnsa +2g) - akcenepomerpamu. CHraan ¢ akcenepomerpa
AOCNE JBOWHOrO MHTErPHPOBAHHA 10 BPEMEHU MO3BONAET CYIUTh O
BBICOTE TOBEPXHOCTHBIX BONH. AKCENEpOMETPhl YCTAHABIMBAKTCA HA
Oye, Tak KaK NpearnonaaraeTcs, YT0 ABWKEHUA Oy B TOUHOCTH CNEAVIOT
BONHOBBIM JipMkeHMsAIM, Hanexxnocrs paboTsl M3MEPHTEILHON CXEMEI
3TOTr0 THIA DpHOOPOB NOCTHraeTcs elle M TeM, YTO BCA anmaparypa
NOMEINAETCH BHYTPH Oy2 M M30JMPOBAHA OT KOHTAKTA ¢ BHEIIHE#H Cpe-
poit. Takue 6yn 06nMaxaioT aBTOHOMHOCTBIO PaboTHI BMIOTH OO rofa,
AaBTOMATHYCCKH ¢ 3afaHHOH JTHCKPETHOCTBIO MO BPEMEHM, NEpeaBas
CBE/ICHYA O NMOBEPXHOCTHOM BoNHeHuM. [TopobHBIE akcenepomerpuye-
ckde OyM HWCHOMB3YIOTCA B padiM4HbBIX BHIAX: MpeHdyrowme, Tepse-
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Mble, MPUBA3HBIE (K CYQHY HAM HecymicMmy OyIo), 3aSKOpEHHBIE C Ka-
OenbHO# MK PAIHOCRA3LIO.

B Hacroswee BpeMa CymieCTBYET HECKONBKO BapHaHTOB MOA00HO-
ro Tuna npubopos. U3 HHUX MOXHO OTMETHThL «BeHmpanaep» dHpMBI
«[latasem» (Hupepnanasl), «Bedistpex» dupmsl «3uiaeko» (CLHA),
«BeliBkpeiictbyi» pupmbl «HBEA Koutpons JIT/» (Benukobpuranus)
M aBTOHOMHBIH BonHousMepurenbuplt Oy IOWHa (Poccus). O1H
BOJIHOTPa(bl HOIBOJAIOT M3MEPATH MapaMETPh! BETPOBOIO BOJHCHMA
¢ JOCTATOYHO BRICOKOH TOUHOCTBIO JI@XKE B IITOPMOBBIX ycloBusx. On-
HaKO MX KOHCTPYKLMH AOBOISHO CNOXKHEL H MMEIOT BRICOKYIO CTOMMOCTE.

Boanomepnuiii Oyt «Beigpatioep» vMeer noisii cransuoit chepu-
yecKuit kopryc apamerpoM 70 cm u ecom 90 xr. Brytpu 6ya B cueuu-
anpHOM TOJOCTH, 3anOHEHHON NeMApHUPYIOUIEH XHIKOCThIO, YCTa-
HOBIIEH BHICOKOUYBCTBUTENLHBIH aKcenepoMeTp Ha XeMidHUpOBAHHOM
MasTHUKE I8 CTAOMIHM3ALHM ero BepTUKANLHOro nonoxenns. [lepuon
cobcTBEHHBIX Konebanu#l Masriuka coctasnsger 40 ¢. B 6ye pasMewe-
HBI TAIOKE CXeMa Npeodpa3oBaHMA CHrHana JaT4YMKa, OJIOK NHTaHHA H
YKB-paguonepeaaTunK, o0eclieuuBalonIMd yCTOHYUBRIH OpueM uH-
dopmanun B paguyce 10 50 kM. AHTeHHa nepeaaTynka ~ 1 {-MeTposmit
WITBIPL PAcloNoEHa B BepXHeH 4acTH Oy4, B IpYKUHsAUICH Orope.
K 6yio noasenmBactcs 6ariacT, Macca KOTOPOTO 3aBHCHT OT OXM/ae-
MOH CKOPOCTH BETpa, BMECTO Dannacra MoXeT NOoABEHIMBATLCA TCPMH-
cropras uens. Kpome Toro, BogHorpad HMeer SKOpHYIO CHCTEMY, CO-
CTORILYIO H3 TPOCA, 3aKPENsIe oD B HIDKHEN YacTh Oys, D1aCTH4HOTO
3MEMEHTA H AKOPA B BUAY HEMH WK OeTOHHBIX Onokos. brarozaps pas-
MepaM, Macce KOpIyca M METOAMKC YCTaHOBKH BosiHorpada s pabo-
Thl BBICOKOYACTOTHOE BOIHEHME cpe3aercd HauuHas ¢ 0,8 ', T.€. He-
KJIFOYaCTCS BOIMOXKHOCTD H3MEPEHHS BOJIH C NTepHofaMH Melse 3 — 4 ¢,
ApromaTnyeckas o00paboTKa pe3ynbTaTOR H3MCPEHMET Ha NYHKTE
ApHema HHGOPMaHK HO3BOMAET PACCUNTEIBATE CPCIHUI Hepuos 3a 10
MHH, DHKCHPOBATh IKCTPEMANLHBIE M CPCAHUE 3HAYCHHUS BBICOTHI BOJH,
a Taxoke hopMy BOHEHHUS.

Boanozpagp «Betiempex» KOHCTPYKTHBHO COCTOMT H3 IOBEPXHO-
CTHOro ©ys, BBINONHEHHOIO ¥3 JMTOro amioMuHusa cdepuycckor dop-
MBI, COSIUHEHHOIO C NIOMOIALIO XKECTKOH IUITAHIH ¢ TEPMETUYHAIM KOH-
TefinepoM B HOABOAHONM 4yacTu. B xowreHnepe na rubkol cuizu noa-
Bewes axcenepomeTp. CoOCTBeHHas 4acToTa OTKJIOHCHHH axcencpo-
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METPHUYECKOro HaTYAKa OT BEPTHKANIH 332 BBICOKOYACTOTHOH TpaHHLEH
AManazoHa YacTOT U3MEPHEMBIX BONH cocrasiser okono 3 I'u. uapo-
JAHAMAYECKOE COHPOTHWRIICHHE IBHXEHUIO B BOOE IITAHIH C KOHTEH-
HEPOM, HMEIOMNM CHELHANLHOE ONEPEHHE M3 NPONONbHLIX METaJUIH-
YeCKHX MAaCTHH H JaT4¥Ka B KOHTeHHepe ¢ BeMmdupyroniel KHuaxo-
CTBIO TaKoBO, uTo obecrmeunsaerca Hanbonee GnaronpuATHLINA anepHo-
JUUEeCKHH pexuM KkoneQaHWH naTduka OTHOCHTENLHO BEPTUKATIH.
B ocraneHOM 0H He oTIHYMaeTcH ot BonBorpada «Beispaiinep».

Bonnoepag) «Betiskpeticm» KOHCTPYKTHBHO BBIOJIHEH M3 IBYX
6yes cepuueckoi bopMbl. B omoM U3 HHX, H3MEPHTEALHOM, pa3Me-
IIEeHE AKCCACPOMETDHYCSCKHH JAaTUHK C CHCTEMOH HM3KOYAacTOTHOM
MasTHUKOBOMH NOABECKH B HeMIPHPYIOWEH KUAKOCTH, HIMEPHTENbHAS
cxema, 6nok ruranus, YKB-pagHonepesaTyMK ¢ aHTEHHOH B BepXHEH
YyacTH Kopnyca. Bropoit Oyil, HecylsH, npeqHasHayeH Ang KPeILICHHA
AKOpHOHN cucTeMsl. Oba Oysa cea3aHel Mexxy coboil mrTaHro#, ysen
KpeiieHHs Koropoit k Oyio obecneanBaeT BO3MOKHOCTE HMX OTHOCH-
TENBHOr0 1MoBOpoTa. OCHOBHBIM fIPEUMYLIECTBOM AAHHOTO BOJHOIpa-
da gBIgeTCa pasBsiKa H3MepUTenbHOro Oys oT AKOpHOH CHCTEMB!, 4TO
IMPaKTHYECKH NPHBOIHT K HE3ABUCHMOCTH MNEPENATOYHON XapaKTepH-
cTukK npubopa OT JUHAMWYCCKHX BO3MYINCHKH, BBI3BAHHOH METOIH-
KO¥ IOCTAllOBKH Ha AKOPEL.

Asmonomnviti  sonvousmepumenvHuiti Oy,  paspabGoTaHHREIN
B FOUH, cocrout uz mxByx Oyes (puc. 6.7) — namepurenssoro (3) u
Hecymero (1).

Puc. 6.7. ABTOROMHEIH BONHORIMEpHTEMLHEE Gyit TOWH.
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HamMepuTensHbiii Oy BRINONHEH B BHIE cdept uaMeTpoM 315 mM.
BHYTpeHHAA MOJIOCTh €r0 3aDONHCHA ACMIPHPYIOWSH XUAKOCTRIO —
TPaHCHOPMATOPHEIM MACTiOM, TAE M HAXONAKMTCS AKCENEPOMETPUUYECKHH
AATYMK B KapXaHOBOM NozBece. byl nns# BepTHKaNbHON cTabwinzanuu
cHalxeH DPOTHBOBECOM, a IUIA 0DeCHe4eHMA MONOKHUTCNBHON niaBy-
YECTH — BHEILIHUM NEHONIACTOBEIM KONBIIOM.

Hecyuniit Oyi npencrapnser cobo#l repMETHYHbIA KOHTCHHED IH-
NMHIPHMECCKOR OpMBl ¢ KOHMYECKUMM KpbitUkamu BricOTOH 850
avaMerpoM S80 mM. BryTpu Oys pazmeieHel: 6ok obpaboTku curua-
na AaTuMKa, YCTPOMCTBO YNpaBlEHMS, KOMIIAC, aKKYMYJIATOPBI, YCT-
poiicreo npeobpa3opaHuA IHEPIUM BOJH B INEKTPUHECKYIO IHEPTHIO,
VKB-pajuocTarIIHA €O WTHIPEBON aHTEHHOH B BEpPXHEH HacTH KOH-
TeiiHEpa, HA BEPXYIUKE KOTOPO# 3aKpenneH CHIHaJbHBIA oroub. Hik-
HSA KOHMYECKAs KPbILKA Hecyere 0ys uepes BEPTIIOT ¥ KalpOHOBHIH
dan (4) coenrHeHa ¢ akopeM (5).

Yerpodicteo npeobpazoBaHys 2HEpPIuy BOMH B 3NCKTPUYCCKYIO
IHEPrue mpexcrasiier cofoH renepatop toctosHHoro toka I'PII-
16/60 1 uHepHHOHHYI0 Maccy. CTaTop reHepaTtopa HEIOABHIKHO CBSA3aH
¢ Oyem, a MHEPHUHOHHAA Macca ¢ €ro POTOPOM, OCh KOTOPOTe COBMEIIE-
Ha C BEPTUKAIBHOH OChI0 Oyq. AKCencpoMETpHYECKHit JaTIMK HO3BO-
JNAET U3MEPATh BEPTUKANLHEIE YCKOPEHHA B JuanasoHe +1,5g npu u3-
MEPEHHH E€ro BhIXOOHOro Hanmpsbkeuus +3 B. On mpencraBnget coboit
MEXaHHUECKY0 MaATHHKOBYIO CHCTEMY ¢ mpeobpasorareneM yriosoro
TIepeMEieHHI MaATHHKA B 3feKTpuyeckuil curnan. [lonrecka maTuuka
B M3MEPHTENRHOM Oye BhIMOMHEHa Hu3kodacToTHOH. Ilepuoj ee cobet-
BEHHBIX Konebanuit paBeH 40 ¢ ¥ HAXOAHTCA BHE JHaNa3oHa MEPHOIOB
H3MEPAEMBIX BOJIH.

O0a 6ys B 00nacTH HX BATCPAMHHM COENMHEHB Mexny coboi
HBYXKMABHLIM KaOCHb-TPOCOM, 33KIIOYCHHBIM B 0DONOYKY, COWNCHEH-
HYIO M3 TUIaBYUMX IBIHMHAPHYECKuX 3neMcHTOB (2). ITonobHas xoHcT-
PYKiIM# NO3BOIACT OTPAaHUYHTE KPHBH3HY Kabenb-Tpoca, He mo3BOJISeT
cOnmxarsca GySM M OPMEHTHPOBAThL BCIO KOHCTPYKLMIO BONHOrpada
BRONL TEHEPATLHOIO HATIPABICHUS PaCcIPOCTPaHCHKA BOIH,

Bonomsmepurenbubiit Oy#i npeaHazHayeR IS H3MEpENMs Napa-
METpPOB BOAH Ha ranybunax no 15 M. JlManasoH M3MepeHua BoMHOTpada
1o Beicoram BonH (#) cocrasmaer 4,25 — 20 m ¢ morpemsocTaio (0,1 —
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0,054} M, a nepuoust Bonx 1,0 — 20 ¢ ¢ morpemnoctsio £0,5 ¢. [lepena-
ya HHQOpMaIMH OCYDICCTRAAETCA Ha PacCTOAHMM 10 15 kM.

Perucrpuporats BepTHKANbHBIE liepeMellleHns Oys, KpoMe Toro,
MOXKHO, N3MEpAA Konebanus atMocdepHOoro JiapieHud ¢ MoMOoIbio ba-
porpada, ycraHoBieHHOI'O Ha 3toM Oye. Takue npubopsl, NpeacTas-
JAIOWME B CYIBOCTH Pa3HOBMAHOCTE Oaporpada, HEIOPOry M CpaBHH-
LeNRHO MPOCTH! B JKCILTYaTalMu. Ele B KoHOE xBaanathix rogos XX B.
B. B. lllyneitkuu npeanoxmt npubop nogoduoro tuna, Ho on He Ha-
ILCT B TC BPEMSA LIMPOKOTO MPHMEHERMS.

B Hactoaiuee BpeMs Mcnonkiyercs 6yi ¢ yCTaHOBIEHHEIM Ha HEM
muxpobapozpagom (CLLIA), nO3BOAAIIMM PETHCTPUPOBATL BOITHOBOE
BO3BbIIBEHUC. Mukpobaporpad crabxes cneluanbHbIMM MCHAPHTENS-
MHA A Kauean BOAbL, NMPOHHKUWIMX depe3 OTBEPCTH BHYTpb npubopa,
410, B CBOKY OUepedb, BHOCHT MOTPEIHOCTD 33 c4eT M3ORITOYHOrO JaR-
CHUA T11apOB BOAHW M KOJeOaHHA TEMICPaTYpHl BO3AYXa BOIH3H MeM-
bpaunl.

AJBTHMETPBI. BCIo BONHOM3MEPHTCILHYIO anNaparypy, ¢ MOMOo-
IBI0 KOTOPOH MOXKHO ONpeNeNUTh HEKOHTAKTHEIM criocoboM paccTos-
HME OT KaKoTo-T0 (HKCHPORAHHOTO YPOBHA A0 B3BOJHOBAHHON BOIHOM
IOBEPXHOCTH, oOrenauHAIOT ansTuMerphl. PaccTosHue ompejensercs
¢ MOMOIUBIO THOO HMAYILCHOH TEXHHKH (CHTHaN U3Ny4YaeTcs MMIYIb-
CAMH U OTIPEACIACTCA CABUI BO BPECMEHM MEXIY M3NYUCHHBIMH M NPH-
HATHIMK MMITyJIbCaMH), OO0 MOTYNAUMOHHON TEXHHKH (CHTHAI HEcy-
WeH 4acTOTHl MOOYAMPYETCs MO aMIVIMTYAE MIH N0 YAacTOTE M TaKKe
onpeacnseTcs CABUI BO BPEMCHH). ARBTHMETPHI pa3AelsioTca Ha CUC-
TeMpl, paboTalonye B Hagup W B 3eHuT (moaBoaHse). Ho B oboux ciry-
YasiX HOCHUTENL MOKET OBITH HEHOABMKHBIM (HaJBOAHAA HIIH FOABOM-
Hag mnatdopma, OHO MopA) WiM JABMxymmmcs {(camonet, UC3, noxn-
BOIHAs NOAKA). B mocnemuem cirydae ofA3aTENbHO YHHTBIBAIOTCS BED-
THKaAbHbIC KONeOaHua HOCHTENSA, HapaBICHHE JBHXEHNA €0 OTHOCH-
TeNbHO TeHEPalBHOre HaNpaBlICHHS BOMH M YIVIOBOE pacHpeacIcHHe
JHEPIuM B CHeKTpe. TOYHOCTh H3IMEPEHUS BOJHOBBIX BO3BBIIEHMH OIl-
peAcnAcTCS AHAMCTPOM IATHA OONyYeHHs ¥ POCTPAHCTBCHHBIM CIICK-
TpoMm nosepxuocT. K npubopam, paboralomium B Hagup, OTHOCATCA
panapsl, Ja3epbl, HHPPAKpacHbsie aJbTUMETPBl M COHAph! (YIbLTPA3BY-
KOBBIC 2XOJIOTHE), X mpHOopaM, paboTaiomuM B 3€HHT, — coHapel. K
aJIbTUMETPAM OTHOCAT TAKXKE AOMNEPOBCKHH H PajHOM3QTONHBIN anb-
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THUMETPhI, & TAKXKE PETHCTPATOP JKECTKOCTH KocmMueckux nyved. Oc-
TAHOBHMCHA Ha npubopax, paboTalILKX B 3¢HNHT, TaK Kak upudopsl, pa-
OoTaomMe B HAUP, H3YYAKOTCH B APYrHX AHCHMIUIMHAX. U3 3Tux npu-
60pOB B OKEGAHOJOTHYECKOH NPaKTHKEC HaHGDHbl]_ICC IPHUMCHEHHE Ha-
ILUTH THAPOAKYCTHYECKHE YCTPOMCTBA MJid M3MCPEHHS XapaKTCPHCTHK
BOJTHCHHA.

Fuapoakycrudeckue ycrpoHCTBa IIO3BOIAIOT U3MEPAThH BRICOTY
BO/TH HA BOJHOM NOBEPXHOCTH NOCPEACTBOM HEMPCPBLIBHLIX HIH HM-
MYNbCHBIX YNBTPA3BYKOBBIX koneOanni. Cxema ycrpoiciBa COACPMUT
CTAUMOHAPHBIE NIEPECEKAIOLIHECE TI0] NPAMBIM YIJIOM aHTEHHBIE 3JIe-
MCHTEI, paciioNarataifHeca Ha dHE. Ka)l(}lblf:l H3 HHX HAMCECT HAIICIICH-
HYK K BOJHOH MOBEPXHOCTH BeepooOpasHyH) AuarpaMMy HanpaBIeH-
HocTu. [ns nepenayn 30HAUPYIOIHUX CHTHANOB M HPUEM2 OTPAKEHHBIX
HCIONB3YIOTCS ABE DPACHONOMEHHBIE NMOA NPAMBIM YFIIOM ¥ liepecc-
KdOIHCeCA JHarpaMMbl HAMpaBlIcHHOCTH, OCH CHMMCTPHH KOTODHIX
cosmagaioT. IIpy 3TOM Ha y4acTke NepcCeucHMs HPOHCXONMT Tepe-
MHOXEHHE ITHX AMarpaMM HanpaBIEHHOCTH, Y10 AacT BO3MOXIOCTb
ChOpPMHPOBATh OCTPYIO, BHICOKOID(CKTHRHYIO AHAIpaMMy Halpas-
JICHHOCTH 30HMPYIOUIETO Ny4a.

IMonobxoe ycrpo#cTBo, obecneuuBaoniee HeobXOUMYI0 TOY-
HOCTh H3MEpPEH#HH [IPH HCONb30RaHUH Ha OONBIMMX TiyOuiax, HO Tpe-
Oyemee TOUHOH YCTaHORKH NMapaieNibHO BOAHOH NMOBEPXHOCTH, OBUIO
npeanoxeno B Anonuu (naredt Ne 50-15371). Ha aTom e npuHumnne
paloTtaeTr BhiyckaeMslit cepuitno B Slnonuu npubop USW 132, obec-
NeYMBAIOUIMY TOUHOCTER H3MepeHHH 1 % H paboratommit Ha yacrore
200 xT'u.

Axycmuieckutl usmepumens eoanenus modeny 480 pupmer «Ocean
research equipment» paboraer NMo MPUHUMITY OOPATHOIO BX03CHAMpPO-
pauud. Ilogoausid 6rok (puc. 6.8) COCTOMT M3 YCTalaRIIMBAEMOM Ha
JiHe Ha raybunax 1o 600 M KOHCTPYKUMH, B KOTOPOH Ha KapHAHOROM
fofBece CMOHTHPOBAH THIAPOAKYCTHYECKHH M3Jryvyarens, HalpaBlicH-
HEIH K TIOBEPXHOCTH MODSA, C OYEHE Y3KUM JIy4oM (iupuHa Jryqa £1°) u
¢ paboueit yactoroi 200 kl'n, a Takxe KOHTEHHEP C 3ICKTPOHHKOH.
YnrTpa3ByKOBbIE HMOYJBCHI, U3MyUaEMBIE [CHEPATOPOM, HOXONAT A0
BOIHOH TIOBEPXHOCTH U, OTPaXKasch OT I'PAHHMIL pa3zciia ROa — BO3-
AyX, BOIBpaINarOTCA HA3ad Ha BXOX MpHEMHHKA dKYCTHYCCKOIo BOJHO-
Mepa.
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Puc. 6.8. AkycTHueckuii H3MepHTeIb BOIHEHUA Mozens 480.

Bpems Mex1y M3ITyYyeHHEM M NPHEMOM MMITYJIBCA CITYXHT Mepoi
paccTOsIHUS MEX/[Yy aKyCTHYECKUM BOJHOMEPOM M MOBEPXHOCTBIO MO-
ps. [Ipoduis BoHBI, NEpeMenIasch M0 BOIHOH MOBEPXHOCTH, H3MEH-
€T PacCTOSHHUE, POXOIMMOE YIIbTPA3BYKOBBIM HMITYJIbCOM, YTO U (DUK-
cupyercs npubopom, paspeuraiomias crocobHocTh KoToporo 2,5 cM,
a TOYHOCTh U3MEPCHMH 10 5 % OT BHICOTHI BOJIHEI.

KPOMC BETPOBOI'0 BOJIHEHHA CHCTEMAa MOXET PErHCTPHPOBATE H
Apyrue Konebanus ypoBHS: NPHIMBEI, 3b10b, IyHaMH. Y CTPOHCTBO CBA-
3anH0 kabenem (mumno# 10 10000 M) ¢ U3MEPUTENbLHBIM IYJIBTOM, KO-
TOpBIA MOXXET HaxoAMThCS Ha Oepery, Ha OopTy CyAHa WM Ha njat-
dopme. [Tonyyaemas uHbopmanus HENPEPHIBHO PETHCTPUPYETCS aHa-
JIOTOBBIM CAMOIIMCLIEM.

Onrtuyecckue meroAbl. B npubpexHoi 30HE NpH ChEMKE BOJI-
HOMEPHBIX PECK MJIM BEX HCNONb3YyeTCs raBHBIM 00pa3oM KuHOamIa-
patypa. Ilpu nposenenuu HaOmoAeHUH Ha OOJBLIMX aKBATOPHAX A
NOJyYeHHS KOMIUIEKCHBIX XapaKTEPUCTHK BOJIHEHHMS HCIIONb3YeTCs
cmepeogpomocvemra gontenus. CrepeodoTOrpaMMETpUYCCKUI METO
OCHOBaH Ha aHAIM3C Napbl CHUMKOB (CTEpeonapa) NOBEpXHOCTH MOpH,
KOI'JIa MCIIONb3yeTCs 0COOEHHOCTh OMHOKYIAPHOro 3penus, onaronaps
KOTOPOMY HCJIOBEK MOXCT OIylIaTh HabmoJaeMble UM 0OBEKTHI IPo-
CTPAaHCTBEHHO, T.C. MOXET OLEHHBATE HX B3aHMHOC DaCNIONOXEHHE
NpPOCTPaHCTBEHHO. B Hamem ciiyyae NpH CTEPEOCKOMHYECKOM pac-
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CMATPHBAHHH CTEPEONAPE BOSHHKAET ONTHYECKAs TpexMepHas MOEb
MOPCKOFO BOJIHEHHA, a B pe3yabrate 00paborku 3TOH crepeonapsl No-
JYHalOT MOJNC BOJIHOBBIX BO3BBIWEHHMH U CTPOAT IUIaH B3ROJHORAHHOH
nopepxHOCTH B M3oruncax. CTepeoCHHMMKH MOMYYaloT C FOMOINBIO
JBYX doToanmnaparoB, ONTHYECKHE OCH KOTOPBIX MApaINIC/IBHEl 4 Pa3-
HeceHb: Ha OMpeneneHHoe pacctosaue (Gasme cnemxn). Crepeodoto-
annapathl YCTAHaBAMBAKOT Ha Oepery, OQHOM MM J(BYX CyXax H pa3-
JHYHBIX JICTATENEHBIX AlMapaTax.

QoTorpaMMeTPHIECKHA  METOH MCCIICAOBANMs  BOmHCHMS  OblA
BEepBbIc Hcnonb3oBad B 1906 — 1907 rr. na repmauckux cynax «llia-
nera» ¥ «IIpyccus». B 1907 r. akanemuk A. H. Kpbiios »niepssie npH-
MeHUI Ha kN «Ypanen» y Mbica Als Ha Yepriom mope poTOTeORONnuT.
B 1913 r., uccnenya xauky CydoB, oH (oTorpadupoBan BOIHEHHE
¢ napoxoya «<Mereop» B ATIAHTHYECKOM OKEaHe.

OCHOBHON HEAOCTATOK ONTHYECKUX METOMOB 3AKIIIOUACTCS B TOM,
4TO OHH TPeOYIOT AOCTATOYHON OCBEICHHOCTH MOPA, 34 HCIUTIOYCHHCM
H3MEPCHHA XaPaKTEPUCTHK BOJHECHHUS C TIOMOUIBIQ J1a3CPa.

Cynosbie BoaHorpads). Beeraa cyuleccTroBana uacyninaa Heob-
XOOMMOCTh B BOJIHOrpade, pasMeniaeMoM HenocpeCcTREHHO 11a GopTy
CYIHA i MCIIONB3YEMOM UL HCCIIE/IOBAHMUA MCXAHH3Ma BO3HHKHOBE-
HMS, pa3sBUTHA H 3aTyXaHHA BETPOBOrO BOJNHEHMA, a TaKXKE HOBC/ACHHA
CyJHa MpPH Pa3sIUYHOM BOJRHCHHH Kak Ha Xo[Iy, Tak u B jpeiide. Mame-
PCHHE XapaKTepPUCTHK BONHCHUA ¢ HopTa CyIHAa MOXHO IPOHU3BOAUTH
€ NMOMOUIBIO ANBTUMETPOB, HICKTPOIHBIX BOJIHOIpahos, crepeodoTo-
anuiaparyphl # T.0., HO B IKOOOM ciy4qae Tpebyercst BBCACIIME MONPABOK
R4 Kauky cylHa. bonpiioe pacnmpocrpaHeHHC B OKEaHOROrH4ecKoit
NpaKTHKE B Ka4ecTBe CYXOBOro BonHorpada nonyuuwn npuGop, npep-
noxeHHbH M.W. Takepom.

Bonnozpagh Taxepa no3sonser u3MEpATh Ha MANOM XOXy CYJIHA,
C CyJHa JICKAIero B Apeide My CTOAIICrO Ha SKOPE MHAPOCTATHYE~
CKOE JIanNicHHE B (MKCHPOBAHHOH TOuke Ha HeGoneiloh riyOune mar-
YHKOM BOJIHEHHS, BCTPOSHHOM B OOIIMBKY CYZHZ B IUIOCKOCTH €ro
LUEHTPa THKECTH, M BCPTHKAIBHOC MEpPEMCEIIIEHHE 3TOH TOYKH aKcene-
POMETPOM ¢ IBOMHEIM MHTErPHPOBAHHEM BLIXOAHOTO CHITIANA.

[Tpubop MoHTHpyeTCs nocepeluHe KOpPIyca IpHUMEpHO B Tpex
MeTpax HIbKe BaTepnuuuu. 'uapocTaTHaeckoe JaBleHHe BO3NEHCTBYET
Ha TEH30METpHUECKUHA AAaTYMK Yepe3 OTBEPCTHE B KOpIyce Cyaila, KO-
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TOpRIA Npeolpa3yeT rufpoOCTAaTHYECKOE NABRCHHUE B 3NEKTPHYCCKHUI
curHan. Msmenende rupocTaTHHECKOTO HaBJICHUA B 3TOM CIydae 3a-
BHCHT OT BBICOTBl BOJHBI H MIHOBEHHOTO MOJIOKEHHS CYIHa OTHOCH-
TEJBHO €0 NOJOXKEHNA HOKoA (Kadka cynna). JUis WCKIIOMEHHA BANS-
HUA Ka4KH CyJ(ia Ha BBRIXOAHOH CHTHad JaTYHKa JHABICHHS DANOM
C HHM B KaplUaHOBOM MOJABECE NOMENIEH TIIATENbHO YCTAHOBICHHBIH
BEpTHKaNsHBIH akcenepoMeTp. C nmomombio RC-GunbeTpoB v apyrmx
JACKTPHYECKMX. HCIEH OCYIIECCTBASETCS TBOHHOE HHTETPHPOBAHKE Bbl-
XOIHOIO HAIIPsLKEHHMs aKcelepoMeTpa. B pesynbTare Ha BRIXOZE akce-
NEpOMETPA NOAYYAIOT CHIHAN, ONPEAEAsiONMA MIHOBEHHYIO BHICOTY
AaTduka jJaenenus. TakuM o0pazoM, RIHAHUE BEPTHKANBHBIX NEpeMe-
INeHHI CyHA MCKITIOYACTCH W3 NMOKA3ZAHHHA JAaTYMKa THAPOCTATHIECKO-
I'0 AABNEHHUA.

Ecnx npuGop ycranosleH Ha HaBeTpeHHOM OOpPTY CyOHa, TO
BeneneTsne agdexra oTpaxeHus BONHBL OyNEeT pPeruCTPHPOBATLCA 3a-
BRILICHHAA BLICOTA BOJH, 8 HPH YCTAHOBKE Ha MOXBETPEHHOM OopTy —
3aHwkennag. Jinga uexkmodeHus nonobroro >¢dexra faTYHKH pasme-
IHAIOT Ha KaKAOM GOpTY Cy[Ha, APH JTOM PETHCTPUDYETCA CpEeaHee
apugMeTHUCCKOE U3 NoKa3aHuit AByX npubopor. Kpome toro, Bo Bpe-
MA H3MEPEHHMH PCKOMEHJIYETCA CYAHO YCTaHaBIWBaTh HOCOM Ha BOIHY,
YTO TAKKE YMCHLIIACT BIMAHME Noao0Hore 3ddexta. Ho B mobdom
ClTydae Kophyc cy/iHa AedOpMUDPYET BONHB B MECTC YCTAHOBKH JATHH-
koB. Takum o0pazoMm, 1o pC3yNhTaTaM DPacdeTOB M 3IKCNEPHMEHTOB
Chy4aiias NorpenIHocTs H3IMEPEHH BRICOT BOMH BonHorpatom Taxe-
pa pmocturaer 10 %, a BoJIHB! ¢ IEpHOZOM Mekee 4 ¢ Boodme He perk-
CTPHPYHITCSE.

Bonnozpagh cyoosoit I'M-6.2 ipeinazHadeH Il U3MEPEHUA BBICOT
M XICPHONOB BOJH ¢ Cy/HA B OTKPHITOM Mope. Kpome Toro, oH MOxer
HCNIONL30BATRCA IS PErMCTPAaNHy BEPTUKANLHON KadkH TOH HacTw
CYIH4, TJE NONBCIICHD! MaTHMKA — NHHEHHbIX koneOaHuit 3ToH wacTu
BAONb BEPTHKAIBHON OCH.

B xauectre npeobpa3oBaTens BONHOBBIX konebanuit B anexTpHye-
CKME CHIHAIIb! MCIIONB3YCTCA CTPYHHRBIA (pe3uCTHBHEIN) AAaTYHK B BHAC
0e30KHCHOIT KUXPOMOBOH NPOBONOKM LMKHOMH 15 — 20 M ¥ AnaMeTpoM
0,3 MM, HaTAHYTOH BEPTHKAILHO U TIOrPY)KCHHOM B BOTY NPUMEPHO HA
DONOBKHY ¢Boell Anuukl. IIpu 3TOM BRIXOAHOH cHrHAN NPOBONOYHOIC
JIaTYHKa ARNAETCH NTUHEHHOH QyHKUMEN ABYX MepeMEeHHBIX: BOJHOBBIX
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xonebanuii BOAHON MOBEPXHOCTH M BEPTHKANBHLIX Konebanui camoro
JATYHKa, BBI3BAHHBIX KaukoH cyZHa. Jnd U3MEpCHMS BEPTHKANbHBIX
konebanuil MPOBOMOYHOTO AATYMKA B TOYKE, T'JIE OH YCTZHOBIICH, AOME-
Iaercd €I AATHYMK THAPOCTATHYECKOrO NABHCHUA — NATYMK KAuKH.
Ox asngcrces Moauduralyeii gatunka sonsorpada I'M-16, B koTopoM
YIPOILEHA KOHCTPYKIMA, YBEINYCHA HAJIEXHOCTh, 4 BeC A0BEAEH A0 22 kr
OpH HeGonbOIux M3MeHeHHAX ero rabaputos (J 95 x 400 mm) 3a cuer
COBMEILICHAA JONMONHUTENLHOTO IPy3a ¢ KOPHYCOM Jarddka. J{aTdux
KAYKH, Tak xe Kak # jarduk ['M-16, omyckaior B oy Ha rirybuny 6o-
aee TOIOBHHBI JIMHE BONHK. IIpoBONOYHBIA AATYHK HAMATHIBAIOT
KPYTOH criMpaneio (ONMH BHTOX Ha 25 ¢M) Ha XKI'YT NPOBOAOB JaTYHKA
KaykH. 00a 3TH JaTyMKa UMEIOT JIMHEHHEIC XAapaKTCPUCTHKH, PaBHbIE
YYBCTBHTCILHOCTH, PABHBIE H [OCTOSHHLIE BRIXOAHLIE CONPOTHRIICHHS
H3McpHTeabHbIX cxeM (100 OM). Obecnevense atux tpebopanmit SB1A-
€TC 00sA3aTeNbHBIM YCIOBUEM ANA NPARWILHOTO CYMMHPOBaHMA MO
METOAY C/IOCHHS TOKOB BBIXOJHBIX HATPHKEHUN COCAMHEHHBIX Ma-
PANIENsHO JATYUKOB.

Taxum obpaszom, Bonrorpad 'M-62 (puc. 6.9) cocrout 13 nposo-
NOYHOTO JaT4HKA BOJHOBBIX Konebasmi (2), maTyMKa I'MApOCTATHYE-
CKOrO JaBicHWe (JaTyMka Kaykd) (1) ¢ AuHMeH CB#3M, TOIHEMHOTO
ycTpoiicTsa (3), anexkTpoMexaHH4eCKoH NeOclIKH ¢ TOKOTPUEMHHKOM
(4), bnoka muTaHKA M KOHTponA (5), HaMepuTenbHOro Onoka (6) u aHa-
noroeoro peractparopa (7).

Puc. 6.9. Cxema yeranoek# BoaHorpada I'M-62 Ha cyaye.

Haruukn sonvorpaga (puc. 6.10) nmoasemmsaioTes Ha Kpamboste
No HOCY MM KOpME CYIOHA Ha PacCTOSHHM (B 3aBUCHMOCTH OT BOJOM3-
meesns) 3 — 7 M oT Hero. MecTo pacnonoXeHus JaTYMKOB 06YCaoB-
JEeHO TEeM, UTO TP NONOXEHUM CyAHa Ha ManoM xoay (1 — 2 y3) «Ho-
COM HIIM KOpMOH Ha BOIHY» Haberaloilue Ha HEro BOJHLI He nedopMu-
PYIOTCA KOPITYCOM CYAHA HA HEKOTOPOM OT HETO PACCTOSHHUH.
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Prc. 6.10. fatunk sonuorpada I'M-62; [ - crofixa membpaiey; 2 — membBpana;

J — po3erka; 4 — peIMHOBAA RPOKNANKA; 5 — BHIKA pateeMa; § — 3asmbka nacroit YT-31;
7 — mpoBoAa; § — wTeIpK; 9 - coeprnenns; [ — 3anNBKa IMOKCHAHBIM KOMTIAYHAOM,
11 - droponnacroeas nonychepa; /2 — aBo KopAyca; /3 - ronoska; /4 — nnacTHH,

13 wwxigg ronosxz oBrexarens.

B MockoBCKOM HIDKEIICPHO-QHINYECKOM MHCTHTYTE paspaboTana
«Cucmema nymegoz0 UIMEPERUA XAPAKMEPUCIUK BOAHERUA OKEANA»,
KOTOpas NpeAHA3HAYCHA /U1 M3IMEPEHHA BOJHEHHA Ha XOMy CYAHA M
COCTOMT M3: J3T4HKA BOJNIHCHHSA, HATYMKA KAYKH CY[HA, JBYX aHaAIOTO-
uudpossx nmpeobpazosarenei, Gnoka BHIBOAR HHQOPMalHH Ha Mar-
HUTHYIO JICHTY, MarHHTHOTO HAKOIHTE/NS H KOMITBIOTEpA.

JarduKoM BONHEHHSA CHCTEMbI CIHYXKHT €MKOCTHOM [JardHK, eM-
KOCTE KOTOpOro 06pa3oBaHa OTPE3KOM H3ONUPOBAaHHOW UIHHHOH IH-
HAM {xabensb-Tpoc), TOTPYKEHHON Ha MTOAOBHHY CBOCH JMMHE! B BOLY,
B GopToM cyara. Kabens-Tpoc BIHOYEH B ABTOTECHEPATOPHYIO CXEMY.
BrixonHo# CHUTHAN TeHepaTopa NPOMOPIUMOHANEH EMKOCTH CHCTEMBI
Kabenb — Tpoc — HOpT CyRHa, KOTOpad, B CBOK OYepChb, ABARCTCR NH-
ueilHO# QyHKIMEH NPpoduIA BOJHEL.
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JlBikeHMe CYLHA B MOpE IIPHHATO PACCMATPUBATH KaK JBHIKCHHUE
TBEPAOrO TENa ¢ WIECThIO CTENEHAMM CBOOOHB!, APH 3TOM B HAHHOM
CIIy4ae HAC MHTEPECYIOT TPH OCHOBHLIC: DOpTOBRas, KHIIEBas M BEPTH-
KanpHan Kauke., K coxaneHuo, y4ecTs BCe TPH THIIA KauK¥ BOZMOXHO
AHIUL IPH YCHOXHCHUN CHCTEMBL H3IMEPEHMA K aropuTma obpaboTkn.
Ho npu orpannueHrn MaHEBPUPOBAHUSA CYIHA MO OTHOILEHMIO K (poH-
TY BOJHBI MOXHO OTPaHHYIMTLCA, KaK B JaHHOH CHCTeMe, H3MEpeHHEM
TOJNBKO BEPTHKATbHOH Kauku. JImg 3Toi HelH 30eck MCIOoNb3YyeTCs nhe-
30pE30HAHCHBIH aKCeepoMeTp, YCTAHORIEHHBIA B TOYKE MoABeca AaT-
YHKa BOJIHEHMSA, 4TO [O3BOJAET MY YUMTBIBATh BEPTHMKAIbHBIC Hepe-
MelteHua 1ol kauku. Mapopmanus ¢ natinkos upcobpasyercs B 16-
Pa3pANHBIA JABOMYHO-HECATHYHBIA Kol ¢ nomoumsio AL (mpomeim-
nesHBId yactotoMep U3-32). Pervcrpauus nomyuaemoit MupopMauum
OCYLIECTBAACTCA Yepe3 ONOK BhIBOAA Ha MATHHTHBiH HAKONHUTCIL ME-
ToA0M ($a30BOr0 KOAHPOBaHHSA.

B NO® PAH paspaboTan MEKPOBONHOBLIH AOIUIEPOBCKRA paouo-
aoxayuonnviil sonnomep-npogunomemp (PJIBII), mosronsomuii npo-
H3BOAMTH M3MepeHne npoduns BomHbl. MICTOUHMKOM 3MEKTpOMarsT-
HOTO M3NMy4eHus B Hem (puc. 6.11) araserca auon Fanxa 1 (JII), mo-
MELICHHEI B PE30HATOP H CHAGIKEHHBIH TENIOOTBOAOM.

11 ff_i'Lf/

, 2

-1

Puc. 6.1 1. PanxonokaltHOBHBH BOAHOMEP-TTPOQIHAOMETD.

Ipu paGote PJIBII BricokozacToTHOE H3nydenue ot KT npoxomut
qepes ACTEKTOPHYO ceKuio (2), COCTOAMYIO H3 BOMHOBOAA CEYCHHEM
23 x 10 MM ¢ npopesbio BROJML MIMPOKOH CTeHKY BONHOBOAA; 30HAA,
TIPOITYHIEHHOTO Yepes3 el BOMHOBOMAA, ¥ KapPETKH MepeMelleHUs 30H-
I3, O3BONANUIEH UIMCHAThL NOAOXKeHue oTHOocHTensHo A ¢ TouHo-
creio 0,1 mm, Hderexropom (M) coyxur muon JI608A. O0ayucHue mo-
BEPXHOCTH POUIBOAMTCS NMHOO ¢ moMoutso pynopuoi (3), nubo napa-
00IHUECKO AHTEHHEL,
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O'I‘pa}KCHHDC 0T BO,[[HOﬁ MOBCPXHOCTH BBICOKOYACTOTHOC HM3TyYC-
Hue BO3Bpallacics B BonHoBoAHLIE TpakT PJIBIIL. U3-3a addexra Hom-
jiepa OTPANCIIOC M3NYYCHME MMeeT HacTOTHBIA CHBWF, NPOINOpPLHO-
HaJIbIBl CKOPOCTH NCPEMCLICHHMSA 3JICMEHTOB BOJHOH TTOBEPXHOCTH.
BzanmojieHcTBIEC M31YUEHHON M OTPAXKEHHOM YacTOT BBLI3LIBAET KO-
Ganus 10KOB, uUporexalomux vepes J1 u JII'. B 310oM cunyuae rnaBHBEIM
tbaxkTopoM, OOPEHUCIHIOUWINM YACTOTY H3MEHEHUS TOKE, TNIPOTEKAKOILETO
yepes I, Oyner koncOaHus BPEMCHYM 3ama3fbiBaHEA CHT'HANa N0 Mepe
[IPOXOKICHHA IIpOCl)HﬂH BOJIHBL H3~32 MU3MEHCHMHH PaCcCTOAHHA MEXKAY
soskoH noeepxuocteio W /I, IMomydaemas uHdopMALHA MOXKET OBITH
OTJIOKENA B 11aMATh KOMIBIOTCP2, BBIBEJCHA Ha IPadonOCTPOHTEND,
obpaborana ¥ 3anMcaHa Ha MarBMTHEIA HOCHTEND.

Takum 06pa3zoM, B HaCTOMLIEE BpEMS CYLIECTBYET DOMBILOES KOMH-
YECTBO YCTPOHCTB I M3MCPEHMA XAPAKTEPHMCTHK BONHEHMSE, OT/IHM-
HAIOHIMXCA AHANA30HOM U3MEPCHMH, TOYHOCTBIO, YHCIIOM PErUCTPHpYE-
MBIX 3ICMCHTOB, CIIOCOGOM HCIIONMB30OBAHHA M PANOM JAPYTHX NApaMeT-
pon. [lo ToUHOCTIIBIM XapPaKTEPUCTHKAM [EPBEHCTBO NPHHAIEKUT CTa-
LHOHAPHBIM BONHOTPadaM, KOTOPHIE YCTAHABIMBAIOTCA Ha HENMOLBHIK-
HYIO MM MaONOBIKHYIO onmopy. Takue BoMHOrpadsl, HECMOTPA Ha
pasmdMe cnocobor M3MEPEHHA, HMEIOT TOTPEINHOCTS B npeaenax 1 — 5 %
# TEOPETHICCKH 1ICOrpaHMYCHHLIA JHANAa30H U3MEPEHUS BBICOT BOMH.

Bonnorpads, ycTaHaBanBaeMsle Ha CY/HE WM CBA3AHHBIE C HUM
kabcneM, TPOCOM M T.XI., BMEIOT 3aMETHO MEHBIIYIO TOYHOCTh, YTQ BbI-
3BAHO HAIMYMEM ITOH CBA3M M HCKAXCHHUEM KAPTUHBI BONHEHMA CyH-
Hom. [Tosiobnble BomHorpads MMeror Gonsliold pasdpoc 3uadeHuit
owubox uaMepenud — ot 1,5 ao 20 % » xuana3oH M3MCPEHMA BBICOT
BOSIH OKoNO 20 M.

[IpoMexXyTOUHOE MONOMKEHWE 3aHUMAKOT ABTOHOMHBIC BOJIHOTpa-
¢bl, HE HMCIOIME MEXAHUYECKOH CBA3M ¢ HpYruMM Teaamu. YcTpolicr-
Bd TAKOro THIa HMCIOT MEHBIIYIO TOYHOCThH, YEM CTAHOHAPHBIC BOJT-
Horpagbl, HO 3aAMETHO MEHLIIMH pa3zbpoc norpellHoOcTell H3MepcHUH
(1,5 — 4 %). /inana3on u3MepeHns aBTOHOMHBIX W CYAOBBIX BOIHOIPA-
$oB npuMepHO OAUHAKOB. OTAENLHO CHeIyeT BBUICANTh CPEJICTBA H3-
MEPCHHA BOJIHEIIHA, HE HMCIOOIHMX HCNOCPCACTBEHHOIQ KOHTAKTAa € BOM-
HOM CpCROH, HanpuMep, ONTHYECKHe M panHoBoaHoMepsl. OmaHako
¥y TEPBHIX 3aTPYAHCHA PETHCTPAMA Nipd BUIYaNbHLIX HaDMIOASHHIX M~
60 nonydenHksIe JJAHHBIE XapaKTEPU3YIOT HHTETPAIbHYIO KAPTHHY BOJHE-
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HHA HA HEKOTOPOM YYACTKE, 3 BTOPHIE NPHHLMIAAILHO MOIYT HIMCPITH
AWML YCPEAHEHHOE 3HAMEHHE BLICOT BOJIH Ha OIIPEICNEInioN JINIInH.

Haubonee yHuBepcanbHBIMH, MO-BHAMMOMY, CICHYCT CUHTAThH aB-
TOHOMHbBIE BOJNHOTpadbl, KOTOPBLIE MOXHO HCIIONL30BATH IS H3MEpe-
HHH Kak B OpHOPEXKHOH 30HE, TAK H B OTKPBITOM Mopc. TOYNHOCTL Ta-
KUX BONHOIPadQoB B OCHOBHOM ONpCenseTCa Npcodpa3oBaliueM Kako-
ro-nubo MapaMerpa BONHEHHS B YIEKTPHYSCKUN CHrHAl M 3aBUCHT OT
1esoro pana TpeboBaHHM, penbIBIAEMEIX K IpHOOopy.

VHUBEpCATLHOTO BOAHOrpad)a A8 OKEAHOJIOTHYCCKHX HCCIEHO-
BaHMHA He cywecTpyeT. OnpenencHue BTOPHYHbBIX NEPAMETPOR BOJHC-
HMA: NEPHOM, CPEIHUE ANTMHA U BBICOTA BONH, CHICKTP M JPYIHX BBINON-
HAETCH CIIELHANLHON annapaTypoy M TAakKe 3aBHCHT OT TOYHOCTH npe-
obpasoranus GuaMdeCKOro HapaMeTpa B ICKTPHUCCKUI CHEHAIL

K coxanennro, B HacTodiee BpeMs CPEACTRA MU CTaHJAPTHBIX
H3MEPEeHMIi OBEPXHOCTHOTO BOJIHEHHA HE BBIITYCKAIOTCH 1IPOMBIILTICH-
HOCTBIO M3-332 OTCYTCTBHS NOBEPOYHBIX CXEM H CPE/ICTB NOBCPKH, Tak
KaK TEPMHHOJIOTHYECKAA M MOHATWHHAA Gasza onmMcanus NpOIEcca He
CTAaHJAPTH30BAHA, a TPEGOBaHMSN K METPOIOrMYECKHM XaPAKTEPHUCTH-
KaM pabouHX ¢peacTs U3MEPEHUA HE HOPMHUPOBaHH!,

6.7. BonsousMmepuTenbHble paboTbl
B NnpubpexxHoit 3o0He

B pamkax KomiiekcHOro ynpasneHds NpHOpEXHoH 30H0H MOPA,
KaK TpaBHIO, ANA U3MEPCHHS BOJH TpeOyeTca opranusalius BONHO-
MEPHOH CTaHIMM HIIH AOCTA ¢ HECKOJNBKHMY HabMIONATC/IAMYU € HETbIO
0becneaeH!s KPYIJIOCYTOUHEIX Habmonenuil. B cinyyae Gonsmmx ray-
Hur 1M Npu OONBLIOM yRANeHMH HeclaeIyeModl akpaTopuu or Gepera,
KaK MPaBHAO, OPraHu3yloT HabMIONeHHS ¢ CYHA, KOTOPOE 31H30)ue-
CKH HAH INOCTOSHHO HaXOUATCS B pacnopsxcnuu Habionarene.
B saBHCHMOCTH OT Leneil M 3arad HCCIIEMOBAHHYM HaOMIOMCHMA Hak
BOMHEHUEM MOTYT NPOBOAUTHCE BH3YaIbHO, MOJYHHCTPYMEHTANBHO
HIIH ¢ IIOMOILBIO BOJHOM3MEPHUTENLHON annapaTyphl.

[pubpexHelt MyHKT HAOMIOAECHHH JOJDKEH NMOIHOCTRIO Y/I0BIE-
TBOPATL TpeGOBaHMAM, KOTOPHIE TIPCABABALET HPAKTHKA K COJICPXKa-
HUIO vHpOpMauHK © BonHeHuH. B npubpexuoll 3ome, Kak npaBuno,
HaDJIIONIEH T POBOJATCA HA BOJIHOMEPHOM CTROpe (npoduic), OpHEH-
THPOBAHHOM B CTOPOHY OTKPBITOTO MOPA, OTKYJN@ OXHJACTCH MOAXON
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HaubonbluX BonH. OObIMHO Takol npodmilb OKa3LIBAETCS HAlPABIICH-
HBIM IO HopMand K bepery u npudpexusiy u3obaram. Ha cTrope ye-
TAHABIMBAIOT CTPYHHBIC, IEKTPOKOHTAKTHBIE MIH OYHKOBBIC BOJHO-
rpahel C TAKAM YCIIOBHCM, YTOOLI B IPOMEXYTKAX MEKILY HHMM YKIOH
JiHa ORI IPUMCPHO OAMHAKOBBIM M He OBLIO OJBEMOB [HA WA JIOK-
Oun, obyciIoBNCHIBIX DapaMH HIH BBIXOJOM Pl KOPEHHBIX NOPOIL.

JAs yCTamOBKM CTPYHHBIX M JJIEKTPOKOHTaKTHBIX BonHOrpados
HCNONB3YIOTCA TOTOBLIE 3ICTaKajkl, NNardOpMbl, NPHUTOMAEHHbIE OyH
nub0 CrenMaNbHBIC MCPEIBIKHBIC WA CTALMOHAPHBIC OCHOBAHMA,
a yalle BCero cBau Mny sexu. /na 5TOH uemu B BRIOPAHHBIX TOUKAX
rpoduns 3abypuBaloT UM 3a0KBAIOT METAIIHYECKHE HIIH JEPCBAHHbIC
cean guamerpoM 5 — 10 cm nubo, ocobenuo y oTMenntx beperog, ycra-
HABNURAIOT KO31bl KIM TPCHOCM, M3TOTOBNCHHBIE U3 METANMTUYECKUX
Tpy0 WM U3 YrONKOBOTO Xene3a. PazMemnenne BoIHOrpadoB OCYILECT-
BISETCSA C YYCTOM TaK HA3BIBAEMOTO JIOTAPUPMHUECKOTO 3aKOHA — YEeM
Hansnie oT Hepera, TcM OOABIIE PACCTOAHUE MEXTY HUMH (YHCIO BOM-
HOrpathoB M HA3BAHHEIC PACCTOAHWA 3aBHCAT OT BO3MOXKHOCTEH Ha-
Gmionarens, IocTaBICHHOM 3a1a4i H KOHKPETHBIX YCIIOBHH).

Kpome Toro, Ha Gepery opraHu3yior Taioke MYHKT BH3YANLHBIX
HITH TIONYHHCTPYMEHTAIRHLIX (C MOMOLIBIO, HANPHMED, PEEK, BEX UIIH
BOSIHOMCpa-NepcleKToMeTpa) HabmoacHui. 11py Manbix BO3BBILICHHAX
fepera HaA YpOBHEM BOMAbI ANS HAOMIONEHHH CTPOAT CIICHHAIBHYIO
BBLUIKY, C KOTOPO# MOXHO NPOU3BOAUTE HAOAIOASHUS HAL dNEMEHTAMH
BONHEHHA B Npeiciax BOJHOMIMepHTensHoro mpoduns. OmruMans-
HYIO BLICOTY MYHKTA MOXHO ONpPEHEIHTh C MNOMOIUBIO BLIPAXEHUA
H=20,05-90,06L, rne H - BricoTa nyHkTa (rna3a gabmonaarens), M; L —
PAcCTOsHHC OT NyHKTa HaONIOAeHUHA 10 MeCTa YCTAHOBKH BOJHOMED-
HEIX peck, BeXx uiH 0yes, M.

OnHOBpeMelHO Ha BOJTHOMEPHOM NYHKTE NPOM3BOAATCS M3Mepe-
HMS CKOPOCTH M HANPABJICHMA BETP3, a TAKXKE [UIHHHOMEPHOIHBIX KO-
nebauuil ypoBHa (IIPUAMBO-OTIHBHEIC, CTOHHO-HAroHHsie U 1.4.). Ho-
CHeTHHE M3MEPEHMA HCOOXORUMBL 14 TOTO, YTOOR 3HATEH rayGUHLL Ha
BOITHOM3MCPUTENBHOM npod#ie W B TOUKAX MIMEPEHHHA INEMEHTOR
BOJIH B ¢poku Habmoneuwu#t. Ilocne mTopMoB H oxuH pas B 10 - 15
JHER U8 ONpeACICHHS BO3MOMHAIX M3MECHEHHI ry0MH M YKIIOHOB
JHA TPOH3BOJAT NHPOMEpE! FNyOMH Ha NpodHAe, KOTOPBIE AOJKHBE
BBITH NPHBA3AHBI K BPCMEHHOMY pellepy.
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BusyansHble Habmonedus Hajl 3IEMEHTaMy BONNeEHHA H Habmo-
HEHUA HAJ BETPOM M YPOBHEM TPOUIBOARICA CHCTEMATHUCCKH 4 — 8
Pa3 B CYTKH B 32BMCHMOCTH OT UeNeH U 3a/1a4 WCCICTORAHM.

6.8. HabmogeHua 3a MOPCKMM nNpuboem

Ha npHOpexHLIX BOMTHOM3MEPHUTEIBHBIX IIYHKTAX TAKXKC HPOH3BO-
parcs HaObmojgenus 3a Mopckum npuboem. Ilogobubie HabiroycHus
HeoOXOOUME! A4 PEHICHHS PSIA TIPAKTHYCCKUX BONPOCOR, CRA3AINHIX
¢ KVII3, B ToM uucne ¢ npoueccamu nedopmanmn 6eperos, nepeme-
IIeHNs BAONLOEPErOBEIX HAHOCOR, QOPMHUPOBANMA KOC U MOpcKux Ga-
poB. Ocofennoce 3Hayenye 3TH HAGMIOACHKA UMEIOT [IPH NPOEKTHPOBA-~
HHH M CTPOWTENLCTBE PA3NMYHBIX I'MAPOTEXHHYCCKUX M NPHOPEXHEIX
COOPYKEHHH, KOTOPBIE MOTYT MCIALITHIBATE PaspylLIMTENbHOC BO3JEH-
cTBUe NpHOOHHAIX BOJH WM HAXOAMTLCA B 30HE 3aTOTUICHHA P HaKa-
TE MM 3a[JECKE BOMB! Ha beperoBoit oTkoc. B onpcelleneniblit MOMCHT
HabmofeHHd 332 OpuboeM MMEIOT M OlIepaTUBIOE 3HAYCHue, Tak Kak
OHH PETNIAMEHTHDYIOT BBIIOJIHEHHE B MpHOpexIioN 301 pa3iH4HBIX
paboT, 0coOCHHO B IITOPMOBLIX YCIOBHAX: CKNIAAUPORAHHC I'PY3OR Ha
bepery, nogxonst CyAHa, Beicagka Ha Oeper w T.A Kak npaswio, Ha-
Omonernsa 3a npuboeM NMPOAIBOIATCH B TeX Mec1ax HoOCpexss, rie
OHH NPEXCTABNAIOT MHTEPEC,

Bcee 3t nabmogeHua npou3BoARTCS HA CICHHAILHOM MTYHKTE Ha~
Omonennit 3a npuboeM, 3aKPEIUICHHBIM Ha OEpery HocTOSHHEIM CTBO-
poM {(puc. 6.12). Jina atoro 3a npenenaMu caMoro JanhHero 3amnnecka
BOIBI Ha Oeper IpOYHO YCTaHaBIMBAIOT CBAXO, KOTOPAA KOJKIIA BRICTY-
11aTh Haz MOBEPXHOCTHIO 3€MIM HE MEHEE 4eM Ha I M. Jarem oT sroit
CBaM TI0 CTBOPY B CTOPOHY Mop#a uepe3 Kaxasie 5 — [0 M ycranaBnm-
BAlOT BeXW -— 3a0MRAOT B IPYHT KONhA MNu WwecThl. Bepxymku sex
IOIHKHEI HE 3aTAIVIMBATBCA BEpIIHHAMH NpnbolHeiX Bomn. Konudecrso
BEX HOIDKHO ObITh TAKMM, YTOOBI CTBOp M3 HHX pa3Mcliaics OT ypesa
BOJIBI B CTOPOHY MOpS Ha PacCTOMHME, OXBATHIBAIOILEC RCIO mpuOOH-
HYIO 30HY. B ToM cirygae, korna mypuHa npuOoHiION 305Bl OueHb Be-
IMKa, AIMHA CTBOPA ZODKHA GBITh HECKO/IBKO $OJIBIlIE, YCM BOZMOXKHAN
AnvHa npuboinoi okl Ha ronoekax Bex co cropons wabniojarens
KPYMHbLIMH 1u{paMi YKa3hIBalOT PacCTOSHHE OT BEX /IO YCTAHOBJIEH-
no#t Ha Bepery cpan.
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Prc. 6.12. Cxema namepenuii npn HabnoAeBUAX Hai MOPCKMM NpiboeM.
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B paiione nysxra HaOmioacHM#E PeryIsapEO HPOH3BOARTCA MIPOME-
pbl rTyOHH, NEpBBIA U3 KOTOPHIX BBIIQIHAIOT IIPH OPraHA3anMy MYHKTA
HaOMORCHMH, 2 NOCICRYICIKE — NOCHE KAMAOI0 WITOPMA, IIPOXOKALS-
HHA TIABOZOYHEIX BOJ B YCTBEBHIX yHacTKax pex # T.0. IIpomeps! mpo-
H3BOAAT, H3Mepus TiyOHHY y Kakmoli BexH, B INTHIEBYIO NOTOXRY,
a B MOpSAX C MPHINBaMK — B MOMEHTEI ITONHBIX B Malibix BoA. IIpoMepst
nponseofar y npuriryboro 6epera no rnybuns 10 M, a y ormenoro —
Ha pacCTOAHHH He MeHee 500 M ot Oepera,

[lepen naganoM Habmionenui 3a npuOOAHBIME BONHAMH MPOH3BO-
4 BH3yaNbHBIC MM MOMYHHCTPYMEHTANbHbIE MAOMIOASHHS 3a NIEMEH-
TaMH BOJTHEHHS 33 npenenaMu npuboinol 30Hs1. Camu HabmoseHua 3a
npuboeM 3aKIIYAKTCA B M3MEPEHHUH CIEAYIOMIMX XapaKTePHCTHK:

— INMPHHA 3a1LIecKa BOJbI Ha GEperoBoi OTKOC ONPEACNAETCH KaK
paccTOAHME OT BepxHE# rpaHuIsl BOObI, 3aiBalollel 6eper mocne Io-
cnennero obpyweHun npuboitHON BOIHEBI, KO HMXKHEH IpaHHIBL OTKaTa
3TO} BOAEI B MOpE. DTH U3MEPEHH NPOU3RONAT nocne odpyIeHns ns-
TH Haubonee KPYIHBIX NPHOOHHBIX BOJIH;

— HIMpPHHA 30HA! HAKATA ONPENEIETCA KaK DACCTOAHHE OT BepXHeil
rpaHyaubl BOOBI, 3anuBalouleii 6eper, 4o TOH BexH, rAe MPOK3OLULIO MO-
cnegHee oOpymieHHe npuOoHHO# BONHEI, BRI3SBABIICH 3alIeCK BOABI Ha
Heper. MsMepenns Taoke NpoR3BOLITCA IHITH pas;

— MIHMPHHA 30HB! MprOOA onpeaeseTcs KaKk pacCTOAHHE OT BEXH,
rae NMpOHCXOOHT nociensce obpyeHne Haubonee kpynHo# npuboOH-
HO#l BOJNHE!, A0 MOPHCTOH IpaHHHBI 30HEI NMpHOOA, TS IPONCXOIMT
nepsoe 3a0ypyHHBAaHUE BONH MO BIUSHHEM MENKOBOAbA. PaccrosdHue
A0 MOPHCTOH TparMIibl 30HBI NpHO0s ONpPEHENdIOT IO BEXaM, a B CIIy-
4ae, €M CTBOP BEX HE HOXOMUT LO TOH rpaHHLbl, — BU3YalbHO;

— JUIAHZ NpUOOHHBIX BOJH OHNPEACIACTCA KAK PACCTOAHHE OT TIpH-
00/HOM BONHBI, B MOMEHT €€ OCAENHETr0 OOpYyIeHud, 10 rpebHs moa-
xoaawed k Bepery cnefyiomeil BONHL, JaXKE €CIM 9T BOJHA HE ABIs-
eTca mpuboilHo# MM ellle He Boua B 30Hy npubos. MsMepenus npo-
M3BOMAT IIATH Pa3.

— BBICOTA M CpeOHMWil nepuol NpuDOHHBIX BOIH oOnNpeaensercd
AHANIOTHYHO METOANKE ONPEACTICHHAA TeX HKE XapaKTePHCTHK BETPOBAIX
BOIH;

— KONMHYSCTBO NpulOWHBIX BOJH, OSHOBPEMEHHO HAXORAMIKXCH
B mpuboiiHOH 30Be€.
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6.9. OnpepenexHne cunbl yaapa BOJH

[Ipr nmpoekTHpOBaHHMH M SKCIUTyaTallid NPUOPEKHBIX THAPOTEX-
HMYECKHX COOpPYKEHUH (MOJIOB, BONTHONOMORB ¥ JPYTHX IIOPTOBBIX CHC-
TeM) OHEHb BAHBIMH ABIFIOTCE HaOMIOAEHHA 33 NMHAMHYECCKHAMHU Xa-
PAKTEPHCTHKAMH MOPCKHX BOJH, B YaCTHOCTH 32 BOJIHOBBIMHE Harpys-
KaMH Ha 6eperoBuie COOPYKCHHAS,

B nopry Tyance B 1926 r. npOBOOMIKCE NEPBHIE HCCHCAOBAHHA
Bo3xeficTBUAs BonH Ha Oeperosble coopyxenus. Ilo npemnoxenuro
npoteccopa Penoposa U umkesiepa Kyssenosa TaMm Obln OTKPBIT nep-
BLIf mocT Habnwoaenui. Bnocnencteuy, 8 1928 — 1929 1T, Opiny cos-
JiaHBl BOJTHOM3MEpUTENLHEIE cTaHuuyd B noprax Snrta u Ilotu. 3a py-
bexomM, B revenne 1930 ~ 1939 rr., 65114 OTKPHITH CTRHIHA B IMOPTAX
Jpsenn, enys, Heanone. B HacTosllee Bpems Haubosee COBEPIIEHHON
B Poccun aBnserca CounHckas BonHouzMepurensian cranuua (BHUC),
nauasuias paGoty B 1953 r. u npennazHaueHHaA 1t NPOBEACHUA KOM-
NNEKCHEIX MCCNefOBaHUH NUHAMMYECKUX XapPaKTePHCTHK MOPCKHX
BONIH B HATYPalbHBIX YCIOBHAX Ha NOAXOLE K TIOPTOBEIM OTDAIMUTEIh-
HBEIM COOPYXKEHUAM, a TAKKE BO3ACHCTEHA BOJH HA 3TH COOPYNCHUS |
NPUOPERHYIO MOPTORYIO AKBATOPHIO.

B xomnnexc sroit craHuuu (pHc. 6.13) BXOAAT: METALIRYSCKHI
MAacCHB-THTaHT, IOMENICHHBIH B UEHTpe Mona, HabmolaTenpHas OanHs
Ha OKOHEYHOCTH 3TOr0 Moja U HaOMoJaTebHas BhIIKA HA OKOHEYHO-
cTu apyroro mona. [Tpuboprl u obopynosanvne BUC s mamMepenui
BOJHOROUO fIABJICHHS HA BEPTHKANBHYH CTCHKY; konebanuil maccuBa
101 BO3AEHCTBHEM BOIH ¥ OCYINECTBIAKIUHKE 3AIYCK W aBTOMAaTHYe-
CKOE perynvposaHMe paGoThl CTaHLHH YCTaHOBNEHB! B MAacCHBE-TH-
FaHTe.

3TOT MACCHB COCTOMUT U3 HaABOIHEIX NOMeUIeHWH M 10HHOH raje-
peH, CBA3AHHEIX LIaXToH. B BEPXHUX HOMELICHHUSX — JHEPTETHYSCKHI H
BCIIOMOTaTENLHBIA OTCEKH, & TAKXKe annapaTHas, B KOTOpoi HaAXOoA4TCA:
YKa3aTelH BBICOT BOJIH Ha MOAX0AaX K MOIY M ¥ CTeHkH; Bubporpader;
IHT aBTOMATHYECKOTO yNpaeieHHa K Apyroe obopynoeanue. ITpubo-
PR IS K3MEPEHUs B3IBELUMBAIOUICIO MaBNCHUA M BONOcOOpHHK pacno-
AOXKEHB! B NOBHOH ranepee. M3 coemuuuTensHOM [WaXTh Yepes MIAK-
30BLIC AMIAPATH! BRIBEACHE! HAPYXKY AaTYHKW BOJHOBOLC JABCHUA.
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Puc. 6.13. BonHouccienosareabCKas CTaHUHA.

Jlns KOMIUIEKCHOTO HCCIIEIOBaHMS JHHAMHMYECKHX IapaMeTpoB
BOJIHGHHSA HCOOXOJUMO NpPOBOAHTH HAaOMIOAECHUA HAJ XAPaKTEPHCTUKA-
MM BOJIHEHHA M BeTpa. BonHou3mepHTenbHas anmaparypa (3JeKTpo-
KOHTaKTHBIH BONHOrpad M anmapatsl s cTepeodOTOCHEMKH BOJIHE-
HUA) ¥ IpHOOPBI VIS HHCTPYMEHTAIBHBIX HaGMIOAeHKH 32 BeTpoM (MO-
nuduuMpoBanKL aneMopymOomerp M-47 ¢ uHenpepbiBHOR 3anuchI0
CKOPOCTH H HallpaBJICHMA BETpa) YCTaHOBIICHbl B HabmomareinnHOH
Barne.

[Ipy mropme, KOrfia HET BO3MOXXHOCTH ToOmacTh Ha OalHIO H
B cirydae HeobxoaumocTH umeTh Gonee MONHbIE NaHHbIE O XapaKTepH-
CTHKaX BOJIH Ha MOAXOJE K MOpPTY, HAaO/IIONEHHA 32 BOJHEHHEM M €ro
KMHO(OTOChEMKA NPOU3BOAHTCA C Hab/oJaTenbHON BBIIKKM Ha OKO-
HCYHOCTH JIPYTOTo MOJa.
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Ha Coumncxoii BUC ucnone3yercd Takxe psaf CHEHMATbHBIX
npubopos: Bubporpadiel U ceitcmorpadl, NPpUMEHIEMBIE I H3Mepe-
Hus KoneGauuii MacCMBa-TMraHTa CTAHUMH MO YAapaMM BONH; AUHA-
MOTpad)s! Pa3NIMUHBIX CHCTEM, AV OMpPEeIENeHHA CHIIHl YAApa BOJH.

Aunamorpads! oo npHHLKMRAM AcHCTBUS A3TIHKOB MOXKHO pasie-
JIHTh HA TPH OCHOBHEBIX THNA: HHIYKTHBHbIE, CHILPOHO-PEOCTATHRIC U
TeH3oOMeTpHYeckue (pHc. 6.14).

a) &)

Puc. 6.14. OcHopuble THRR gHHAMOTPadoB (4, 8, d) U uX cxemul (6, 2, €).
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B naTyuke wuaykTHRHOrO AuHamorpada (puc. 6.14, @} memOpana,
BOCIIPHHUMAIOLIAS BOJIIHOBOE JA@BJICHUE, CBA3aHA € NOABUXKHEIM Cep-
AeyRukoM Tpancopmaropa. Ha patumk nogaercs nepeMeHHOE Ha-
npsoxenne. C tpanchopMarTopa CHIHAN, NPONOPUHOHANBHBIH BOJIHOBO-
My [aBICHHIO, NOCTymaer Ha Iuddeperunanbastit pasgenrTenbHbId
TpaHCc(OpPMATOp, 3aTEM BHIIPAMILIETCA ¢ MOMOLIBIO THOAHOFO MOCTa,
dunsrpyercs IN-obpasueim LC-¢uneTpoM ¥ nonanaer Ha umneiid peru-
CTPUPYIOLLETO ocimIorpada.

[lepruuHbBIM  M3MepHTENBHEIM  Dipeofpa3oBareieM CUNbOHO-
peocTaTROro guHamorpada (puc. 6.14, 6) ssnsercs cuasdoH, y xoTO-
porc TMOOBMXHEI KOHEL CBS3aH ¢ MON3YHKOM peoxopnaa. Peoxopn
BKHIOUEH B MOCT MOCTOAHHOTO TOKA, K H3MEPHUTENILHON JHATOHAMH KO-
TOpOro nogcoeanHed wweidd ocuwmnorpada. Takum obpasom, pasba-
NaHC MOCTa, BBI3BRHHBIH H3MEHEHHEM COIPOTHBIIEHMA peoxopha (Ko-
TOPOE NPONOPLHOHATBHO H3MEPAEMOMY BOITHOBOMY AABIEHHIO), QHK-
CHPYETCS H3MEPUTENBHBIM OCLINAorpadoM.

Cnexyer OTMETHTD, YTO OCHOBHBIM HEAOCTATKOM 3THX JABYX THITOB
auuaMorpador ABNseTcs OONblEOE 3HAUCHHE MOCTOAHHOH BPEMEHH,
YTO HE MMO3BONAET JIOCTaTOYHO HAACKHO PErHCTPHPOBATE KPAaTKOBpe-
MEHHBIE «TTUKOBBIE» HABJICHHA OONLMION MHTEHCHMBHOCTH NIPK yIapax
BOJIH O BEPTHKAJIBHYK) CTEHKY. JTOr0 HEZOCTATKa HET B TEH30METPH-
HECKOM IHHamorpade.

UyBCTBHTENBHEIM 3MEMEHTOM JATYMKA TEH3OMETPHUECKOTO JHHA-
mMomMeTpa (puc. 6.14, ¢) ABnserca ynpyras MemOpaHa IIockoi Hnu 1o-
YKPYTAIOH (OpMEl, KOTOpas HEMOCPEACTBEHHO BOCIIPMHHMAET HaBjie-
Hue. Ilpu 3ToM LeHTp MeMOpaHB! XKECTKO CBA3ZAH C MIACTUHKOH € HA-
K/IEEHHBIMH TCH30METpaMH. TE€H30METPB! COCAMHEHEBI MEx Iy coboil no
MOCTOBOH cxeMe. M3mepurenbHas OHATOHAIIE MOCTA MOJKIHOYEHA HE-
Nocpe/ICTBEHHO Ha MINCH( H3MCPHTENBLHOTO OCIHILIOTpada.

Llensiid papg npuOopoR g U3MEPEHUS BONHOBHIX HarpPy3o0K paspa-
toran B Uncturyre okeanonornn PAH. Cpeny HUX cnefqyeT OTMETHTh
HHIyKuroHHble grHamorpadsr UJK-1, UJIK-2, auayKkiMOHHBIHR H3ME-
pHTENb BEKTOpa ruapoAnHaMuueckoro gasnenus BJK-H n ap.
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MABA 7
METOAbI 1 NPUBOPLI
AN N3MEPEHWA TEMNEPATYPb! BOADI

7.1. Obwme nonoeHun

TeMneparypa BOIBI XapaKTEPH3YET CTEMEHB €€ HATPETOCTH H AB-
NSETCA OAHMM M3 NapaMeTpoB ee GHu3uYeckoro cocTosuusa. Temnepa-
Typa BojAbl MupoBOro okeana — OfHA M3 OCHOBHBIX XapaKTePUCTHUK
OKEAHHYECKOH CpEjibl, KOTOpas MOXKET M3MEHAThCA B JOBOJIBHO IMPO-
KHX NPEeAeIax KaK BO BPEMEHH, TaK H B IPOCTPAHCTBE. B BLICOKMX IUH-
poOTax, B NMepHop Abao00pa3oBaHus, 3HAUEHHE TEMNEPATYPEl NOBEPX-
HOCTH BOJbl, B 3aRMCHMOCTH OT €€ COJICHOCTH, MOXKET COCTaBNATh |,8 —
1,9 °C, 410 coOTBETCTBYST HHKHEH IpaHALe ee U3MEHYUBOCTH. TeMne-
paTypa NOBEPXHOCTHBIX BOJ B TPOIIMYECKOK 30HE 0KeaHa He NpeBhiua-
et ob6pruno 30 °C, a B Takux paiioHax, kak Kapubckoe, Kpachoe mops,
Mepcunckuit 3anMs OHa MOXET OOCTHIars M 32 °C, 4TO COOTBETCTBYET
BEPXHEH I'pPaHMHE €€ W3McHUMBOCTH, Cpensas TeMreparypa BO4 OKea-
na cocrasnset 3,18 °C.

TeMreparypa okasslBacT OOIBIIOC BIMAHME HA IIPOTCKAHKE PU3U-
UECKHX M XMMHYECKUX IIPOLECCCOB B MOPCKOM BOJE, OTIpEleseT TaKue
cc CBOMCTBA, KaK IOTHOCTh, 00BEM, BA3KOCTh, JIEKTPONPOBOSHOCTD,
CKOPOCTh PACHPOCTPAHCHUS 3BYKA, pACTBOPHMOCTE Fa3oB M T.4. Tem-
nepatrypa fABIAETCA TJIaBHBIM (akTopoM 00pa30oBaHUA NENSHOro MO-
KpoBa. TakKe CBENEHHA O PCKHMC MOPCKHX BOA HeoOXOAMMSBI I
OLEHKH HHTEHCHBHOCTH NMPOLECCOB KOPPO3UH METAILIOB U Pa3sIMyHbIX
CTPOHTENEHEIX MATEPHATIOB.

Tennoconepsanye XapakTepusyercs KOINWYECTBOM TeIUia, COmep-
KAMUMCS B eIUHHIE O6BEMa BOMIB M U3MEPSETCA B Kallopusx Ha 1 cm’.
TeMmnepatypa BOAb!I B MOPE ONpEeAENAeTCs TEIUIOBRIMH IMPOIECCAMU HA
NOBEPXHOCTH Pa3fesna Boja — BO3MyX (MOTNoUeHNe NpsImMoil M paccesHHOM
COMHEYHOH pamuanyy, 3QdEKTHBHOE M3MTyYeHHE BOJHOH MOBEPXHOCTH,
TYpOYICHTHBIH TEIIC00MEHE MEXKTY MOpEM M aTMOCQEPOii, HCHAPEHHE H
KOHJEHCAlHsA, NenoobpaiopaHie M JIENOTasHHE), 3 TAKXKE TEIUIOBRIMU
NpONECCAaMH BHYTPH BOJHOM TONMMIM Mops (TeruiooOMeH MeXTy MoBepX-
HOCTHBIMHM M I'TyOHHHBIMM BOJAMH, NEPEHOC TEMA TEMCHMAMHU 1 T.00.).
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7.2. OCHOBHbBIE NOHATUS U ONpeReneHnn

TemnepaTypHoe noJE NMOBEPXHOCTH OKEaHa OMNpeneNsercd 30-
HaNbLHOH KOMMONEHTON H TeyeHMAMH. BoznelicTBue TeyeHuit npossis-
€TCA KaK B NOHWKEHHH, TaKk M B MOBBIIUCHHMH TeMUEPaTyphl B 3aBHCH-
MOCTH OT palioHa OKEaHa.

' 061129 KapTHHA BEPTHKANbLROTO paclpelclieHUs TEMIICPaTypbl
BOABI NOAYMHENA JMHOH cxeme. Tennad Tponydeckas BOAA 3aHUMAET
B OKEAHE CPABHHTEIbHO TOHKMI TIPHUITOBEPXHOCTHBIA CJIOH, KOTOpPBI
OT/IENIEH OT HIXEJICHKALIUX XOIOAHBIX CHOCE IJIABHBIM MEPMOKAUHOM -
CHOEM TIOBLIIIEHHBIX 3HAUCHUH BEPTUKANBHOIO TpajHecHTa TeMIepaTy-
pel. Ha axBaTope TepMOKIMH NpHNoaHsar, a B cybrponmkax sarnybien
H BBIXOIMT K IOBEPXHOCTH OKEaHa B YMEPEHHRIX LIMPOTaX. JTa CTPYK-
TYpa TEPMOKINHA OMPeNeNRCTCS CBA3LIO MONA INTOTHOCTH BOXBI € IIO-
HEM KpYTTHOMaCIUTaOHbIX TCUCHUH,

CezoHnblie KonebGaHHs TeMIeparypel OOBIYHO OXBATHIBAIOT CPAB-
HUTCAEHO TOHKMIE c10# Bosel 10 rayOun 200 — 400 m. B page sryr-
PEHHHX MOpPEH M MOJIAPHBIX BOJACEMAX 3UMHASA BCPTUKAILHAS KOHBEK-
IMA [OCTHraeT U OONplIMX TIyOHMH, a2 HHOTZ NPOHHKAET U A0 AHA.
Bepxuuit ¢noil B yMEpeHHBIX H NOJAPHBIX OBNAcTAX COCTABIAECT He-
CKONLKO JECATKOB METPOB, 3 B TPONMMUECKUX paitonax gocturaer 100 u
Bonee MeTpoB. Ha pacnpoctpanenne TemnepaTtypsl B Haubonee ray6o-
KHX CIOAX OKeaHa NPEeHMYIICCTBEHHOE BIMAHHE OKa3bIBaeT npouecc
pacnpoCTPpaseHus NPHNONAPHLIX AOHHEIX BOJ.

PeaynpTars! HabniofeHH MOKa3aId, YTO BEPTHKAIBHEIE paciipe-
IEAcHAS TEMIEPATYPhl BOABI XapaKTEPH3YIOTCH HECTAOMIBHOCTBIO
¢ BEPTHKANBHLIMK MACINTAbaMK OT CAHTHMETPOB N0 COTEH METPOB.
Tonkas cTpykrypa cTpaTHdHKaLMK TeMIepaTypel NIpeAcTasnseT coboi
HCYNOPANOUCHHOEC WIH CHCTEMATHUCCKOE YCPCAOBAHHE MO INTyOHMHE
YY4CTKOB C HU3KMMM H BBICOKMMHM BEPTMKANBHBIMHK TpasucHTamu. Hau-
GonbLiKe K3 3aperuCTPHPOBAHHBIX B TCPMOKIIMHE BEPTUKAILHBIX Ipaiy-
EHTOB TEMIIePATyPhI B CNOMX TONIHHOH MeHee 1 oM goctrrator 0,1 °C/em.
B 10 ¢ Bpems B oxeaHe MOXHO HabIroHaTk NOMHOCTRIO H20MEpMUuYe-
CKU€ CAOU, XapAKTEPH3YIOLINECs HYNERLIM BCPTHKAILHAIM IPaIHCHTOM
TEMIIEPATYPLl. B okeaHe MOXET BCTPEHATHCE M 0fpamiblid epaduenm
memnepamypei, MakcAManbHO 3apEerHCTPHPOBAHHBIE BEPTHKANTLHBIC
rpagveHTsl TEMNEpaTYphl B TakKX crosx nocturawt 0,024 °Clem.
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Heonnopoanoctn crpatHduKkaumy TeMnepaTypw Kak HeEyrnopaio-
YEHHOT'0, TaK U CIYLCHYATOrO XapaKkrepa B OKeaHe paclpOoCTpaHATCA
0 caMurx Dompimx 1urybun. ONHaxko aMIUMTYas! OOMLIIAHCTBA HEOHO-
POIHOCTEN TOHKOWM CIPYKTYPHI HMEIOT TEHACHIMIO YOBIBATE C 1y OHHOMH,

Temneparypa, s8ASACE TEPMOJHHAMHYCCKOW BEIMUYMHOM, Xapak-
TEPU3YET COCTOSHUES TCPMOAMHAMHYECKOr0 paBHOBECHH KaK BCcH
OKEaHHYECKOH CHCTEMBI, TaK M OTACBHbIX €€ 4acTei, T.e. Temneparypa
OnpesclAeT HANPAaBICHHUE [Epelaud JHEPTrHM TMYTEM TennooOMeHa,
a 5Ta Mepejada ocyleCTRIAETCH 0T 00beMOB ¢ Gonbolel TeMnepaTy-
pot k 0bbeMaM ¢ MCHBINEH TeMepaTypo.

7.3. O6ocHOBaHKe HeoBXOAVMMOCTU UCCNeAoBaHuH

Jna uenert KomiekcHoro ynpaenenus npuOpexHOH 30HOH Mops
uHpopManud O TeMNepaType BOMABl ABAACTCE KpafiHE HEoOXOAHMOIL.
TemnepaTypa BOABI ABAACTCA OJHOH CAMBIX B&XKHBIX XapPaKTEPHCTHK
MOPCKHX BOMHBIX Macc. PelynbTaThl H3MEpPCHHH TEMNEPaTyph! BOAILI
IHO3BOMIAIOT ONPEHENUTD TEIUIOCONCPHKAHUE MOpS, PACCHHTATh TEIIO-
Boff Oananc. Koncbarmms vreMiicpaTypsl BOIbl MECHAIOT €€ MJIOTHOCTH,
4TO B 3HAYHTC/ILHOM CTENEHH OlIPENENAET Pa3IMYHBIE MPOLIECCH] U AB-
NERHs, TPOHCXOMABIME B MOPE. 3HAUCHUE TEMIICPaTypbl BOMIBI W €€ H3-
MEHYHMBOCTL BMCCTC € CONCHOCTHIO M COJAEPXKAHMEM DAaCTBOPEHHOTO
KHACTIOPOAa #BIsN0TCS ITaBubiMy HaKTOPaMH CYIIECTBOBAHHA U Pa3BU-
THA MOPCKO# QIIOPH U (ayikl.

IIpH NpOeKTHPOBAHU#, CTPONTENBCTBE W IKCIUTYATallMK pa3nuy-
HBIX COOPYKEHHMH B MOpe kpaiHe HEOOXOAUMO 3HATh TEMITEPATYPY BO-
IBI, FIpENenl e UIMCHEHHA, @ TaKyKe BEPOATHOCTD NOSBICHHA TOH WITH
HHOH Temmeparypbl. AOCONIOTHBIC 3HAYEHHS TEMIEPATYPbl BOJBI,
a TAKOKE €€ HPOCTPaHCTBCHHO-BPEMEHHAS HIMEHUYUBOCThL B 3HAYMTENb-
HOM MepE ONpCAeasioT JAEATENbHOCTE YCIOBeKa B Mope. Pe3ynbTaTte
H3MCPEHMI TeMIICPATYPb] BOJBI HCTIONB3YIOTCA ANA ONEpaTHBHOrO 06-
CIY)XMBAHUS W B CLykKOE HPOrHO30B, ANIA ONPEACNCHUS CPOKOR JIbIO-
o0pa3oBaHus ¥ Havana TasHHs Sbfa, ANA CHelHalbHBIX HCCIeIoBaHHR
HEKOTOPHIX CTOPOH TEMIICPATYPHOTC pexuMa (BepPTHKANbHAS ¥ rOpu-
30HTalbHasg CTPATHQHKAIUA, CYTOUYHBIH XOX B OTASNBHBIX MCCTaX HC-
CIENYCMOro paioHa), a TAKOKE [UIA XapaKTepUCTHKH YCIOBUH, NIPH KO-
TOPEIX H3YHRIOTCA JIPYTHC IICMEHTB! THAPOMETEOPOJIOFHYECKOTO pe-
MHUMA.
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HenocpencTBeHHOE BIMAHME TEMIICPATYPhl BOIbI U BO3AYXa CKa-
3bIBAETCA Ha BO3HUKHOBCHUH (HHIUUYCCKONH KOPPO3UH MATEPHANIOB, BO3-
HHKaIel 1101 Bo3feHicTRiEM dedopManuy, yeaaky M HabyxaHus npH
NEPEMEHHOM MX YBADKHEHMM M BBICEIXaHHM, a TaKKe B pe3yisrare
OT/IOKEHHA COJNIeH B MOpPaxX MATEpHANoB NPU MCNIApPEHHH BOMABL 3TOT
BHI KOPPO3HH OCODCHHO MHTCHCHBHO NMPOHCXONHT HPH 3aMCTHOH cMe-
He ABICHWI 3aMopaXKMBaHMA M PasMOpaXUBanMa, 40 TpeOyer crele-
HHA 0 TEMOEPATYPE BOJBI /UIA yuera 3THX npoileccoB. OcobeHHO Bak-
HBl JaHHBIE O CPEAHMX M IKCTPEMAaIhHBIX 3HAUCHMSX TCMIICPATYPHI BO-
Ibl 32 OIIPEACICHHBIE MHTEPBANL] BPCMEHH.

TemnepaTypHbIH peKHM MOPA XapakKlepH3yercs CPCHHEMHOIro-
JMETHUMHN H 3KCTPEMANEHBIMH 3HAYEHWAMH TEMIEpATyphl. B ToM cny-
Jae, €C/IM B paHoHe HCCIEAOBAHMA MM NPH HEOOXOIHMOCTH NpUBEe-
HUH cOoeuualikHbIX HAbIOHEHWH A BRISBICHHSE HEKOTOPHIX CTOPOH
TEMHACPATYPHOTO pexHMa (HanpuMmep, MpOCTPaHCTBEHHO-RPEMEHHOC
pacrpesencHue u T.11.) OTCYTCTBY T MHOTQJICTHHC Habmoenus, 31eck
MpPON3BOALTCA HaOMOZEHNA BO BpeMs pabot. Dtu Habmolenms 3a TeM-
IepaTYPOH NPOU3BOSATCHE TAKKE Vil BBISBACHHUA YCIOBMH, IIpH KOTO-
PBIX H3YHAKTCH APYTHE 3JIEMEHTHI I'HAPOMETCOPOIIOTHYCCKOTO PEXUMa
{HanpumMep, MbAb! H THAPOXUMHYECKHE XapaKTCPHCTHKH).

Pesynprare naOmonenyil 3a MHOTHE FOARI IO3BOASIOT BRIMHUCIMTE
CpeIHHE AeKaiHble, CPENHUE MECAUYHBIE, CPCAHME TONOBLIC, A MPH He-
0BXOIMMOCTH M CpeflHHe CYTO4YHBIE TeMueparypsl. Kpome cpensmx
XapaKTEPHUCTHK TEMIEPATYPHBIA PEXUM XapakTepuaylot Taxxke abco-
NMOTHBIE MAKCHMYMbBI H MUHHMYMB], 4 TAKIKC ONOBTOPACMOCTE CPECIHMX
MECAYHBIX, CYTOYHBIX MM CPOYHBIX 3HAYCHWH TEMIIEPaTyphbi BOJLL,
KOTOpPbIE HaxOMATCH 110 MHOTOJIETHUM psaaM sabnroacnuit. Tax »ke kak
H CPpERHHE, IKCTPEMANIbHLIC 3HAYEHHA oOLIYHO ONpCUCAAIOT AN ACKaA,
MECALIA U O3, a IMNUPHUYECKUE 3aBUCHMOCTH NIOBTOPAEMOCTH M obec-
FIEYEHHOCTY CTPOAT 3a 3TH Xe (MNH Jodble APYTHC) NPOMEXYTKH BpE-
McHH. Bce 3TH XapaKTepHCTHKH TEMAEPaTypsl BOIbI ODbIYHO NONOIHA-
10T HH(pOpMalMell o aTax HACTYMIEHHA OHPE/EACHHBIX €€ 3HAueHMH,
HAMPUMED, TEMIIEPATYD 3aMep3aHUsA BOIb] M TASHHA NBJA.

TGIIJ'IOCOJIep}KaHHE BOABI oBBIYHO HE BEIMHCAIT, TAK KaK CpeHAA
TEMIICPATypa oS BOAB! JOCTATOUHO TOYHO XAPaKTEPH3IYET KOJNHYECT-
BO Teia. YUHcllennoe PABCHCTBO TCNNOCOACDKAHMA H CpCJIHCﬁ TEMIIC-
paTypsl 00YCNOBNEHO TEM, YTO YAeNbHasA TCILIOCMKOCTh BOJibl IPAKTH-
yeckH pasHa | kan/cm’.
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7.4. Coctas 1 o6bvem pabor

Iipu uccienoranuy TeMIICPATYPHOTO PeXHMa IUIAHHPOBAHHUE pa-
60T AOJIKNIO B IIOJIHOH mMepe ONMUPaTbCa HA MATCPHANKI IPEABLIYLIMX
HaOMIOICHUI, 9r0  LIO3BOJBICT NONYYHThL HCHCTBUTEILHO HOBYIO HH-
dopmanuio, koropas He [yOnuposaia Ol yKe HMEIODIHECS JaHHBIC M
nmo3BoAAna Obl CONOCTARMTH BCIO MMEHLIyKOCH HH(popMammi. s
obocHoBaHuA cocTaBa U obnema paboT HeoOXOAMMO BBITIOIHHTL Npef-
BapuTelibHbIi COOp 4 anam3 (QOHIOBBIX MATEPHAIIOB HADMONCHHHA,
BBINOIHCHARX PA3HGHEIMY BEIOMCTBAMHM 33 [PEBLTYILHE TO/IBL.

[lepex nposeseHreM OCHOBUBLIX HaOMoOAeHHH HEOOXOAUMHO IIPO-
BOAHTH PEKOTHOCIMpPOBOYHbIE paboTEl, KOTOpPBIE MO3BOIAT 000CHOBATH
nx oOnBeM, crioco0sl H3IMEPEeHHit, MECTd YCTAHOBKHM I'MAPOMETCOPOIOTH-
4eCKHX NOCTOB, OyeB, TPcOYeMOro TeXHM4ECKOTO OCHAILCHHS, KOMUYC-
CTBA HCCNICIYCMBIX IOPH30OHTOB, BUCKPETHOCTH M TOMHOCTH HAONIOAEHUI.

Cocras v ofbeM nabirO/icHUR 33 TEMIICPATYPOH MOPCKOM BOJBI
YCTaH3BJIMBAIOTCH TCXIIMYCCKHM 3aJlaHUEM M nporpammol pabor. Ha-
OMmOACHAS TIPOBOAATCS HA MHOIOCYTOYHBIX CTAHUHAX U IPH BBINOMHE-
HUM OKeaHoTpaduecKkol ChEeMKH, KaK INpaBHNO, HA CTAHOAPTHLIX rO-
PH3OHTaX € yYCTOM ce30HHbIX Konebannii, [To Temneparype tpebylotca
CPEIHEMECHYHBIC ¥ 3KCTPEMaNkHble (N0 MecauaM) 3Hadenns. MHorna
ObIBaIOT HEOOXOAMMBI CPCOHECYTOUHbIE, CPeAHeleKalHble, CPEIHETO-
JOBbIE 3HAYCHMAS TCMIEPATYPhl H HX JIKCTPEMYMBI. TeMieparypHbIi
PEK¥M BOHHBIX MacC XapakTEpU3yeTCs TAKKE [OBTOPACMOCTHI) CpeEl-
HHUX CpPOYHBIX, CYTOWHBLIX WIIM MeciuHBIXx BenuduH. Kpome Toro, xak
HpaBuno, TpebyroTes CBENCHHSA O XapaKTepPHAIX fATax, TAKMX, HaNpH-
Mep, KaK [aTd 3aMEP3dHuA BOJAB] U A4Ta TAsAHUS NbIA.

[Ips pexoruocuupoBotHBIX paloTax B KauecTBE MEPBON0 3Tana
MCCIICAOBAHMI TCMIICPATYPHOTO PeXUMa UCCIIEAYCMOH aKBaTOpHUHU MO-
ryT ObITh BBLIIONHEHK! TEMIICPATYPHBIE CHEMKH IIOBEPXHOCTH MOpH He-
KOHTaKTHBIMH METOAAMHU. JTH CheMKH YHOOHRI TaKXKe UL peryIapHO-
IO KOHTPOMA TCMIIEPaTYPHOTO PeXHMAa MOPSA, OCODEHHO AMa onpexene-
HHA MOMEHTOB IICPeXoaa Temitepatyps Boasl yepes 0 °C. Kax npapusno,
HaOnronenua Ha/l TEMIIEPaTYPOH BOAB! NPOH3BOAATCY PA3IMuHOID THE
AIMEPUTCIISMH TEMIICPATYPhl TIOBEPXHOCTHOTO CNOS BOALI, Iy6OKO-
BOJIHBIMH ONPOKH/IBIBAIOIIMMH TEPMOMETPAMHA, Pa3IMYHOrO THHA 30H-
AMPYIOUIMME ¥ OYKCHPYEMBIMU aBTOMATHIECKUMH CHCTEMaMH.
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[Inanuposanue HaONMIOAEHMH 33 TeMHeparypod BONbl, HX LUC-
KPETHOCTBIO, MPOJOIDKUTCALHOCTBIO, OXBAaTOM TEMIICPATYPHBLIMU Ha-
OmogeHUAMH HCCHEyeMON aKBAaTOPUH JOJKHO oOecHeYMBaTh B IIO-
CACAYIOIIEM BBIMHCICHHE HCODXOQMUMBIX CTATHCTHYCCKUX XapaKTepH-
CTHK.

7.5. MeToabl U3MEepeHUA TeMnepaType! BOAb]

M3menenne teMrieparypkl 00LeMa BOALI MPHBOIHT K M3MCHEHMIO
BCEX €€ YACTHMLI, W MPaKTHUYECKH BCE XapaKTCPUCTHKH BOABI CTAHOBATCS
bynxnueit Temnepatypsl. [1o100HBIE H3MEHCHHS LIPOUCXOAAT C MIOOBIM
BeitecTROM. [lo3TOMY B KauecTBe TEPMOMETPHUCCKMX BBIOHMpPAIOTCA
TaKMe BeLICCTBA, KOTOpBIE C H3MEHCHMEM TEMIEPATYPHl AOBOJIBHO
CWIBHO M NIMHEeHHO MEHAOT cBoM cBoHcerBa. Kpome roro, mis nene
TEPMOMETPHH MOYKHO UCTIONB30BATEH M 3aBUCUMOCTh OTITHMECKHUX, 1€k~
TPHIECKUX, aKYCTHYECKKHX M IPYTHX XapaKTEepUCTUK BOJIHOM Cpefbl OT
M3MCHEHKH Temneparypsl. Bee 310 aBnsieTcst HCOOX0IUMBIM YCIIOBHEM,
TaK KaK TEeMIEpaTypy HeElb3d H3MEPUTh HEMOCPCACTBCHHO M €C 3Haue-
HHMC ONpERENACTCS N0 W3MEHCHUIO KakoH-mHbo dusnucckofl XapakTe-
PHMCTHKH TEPMOMETPHYECKOTO BELLIECTBA.

OCHOBO# u3MEpCHMA TEMIEPaTYphl ABIACTCHE MmeMnepamypHas
wkatd, TOCTPOCHHAA 10 HECKO/BKKM OIIOPHBIM TOUKAM, HEM3MEHHOCTD
KOTOPRIX TIOATBEPKAAETCA OOWHMH DHU3NUECKMMHU 3aKOHAMM.

TaxuMKH TOYKAMH MOT'YT OBITh 3HAYCHHA TEMIICPATYP KHITCHAA HIH
IATBCPACHUS YHUCTHLIX BELIECTB. B2SB paiiMuHLIC TEPMOMETPHUYCCKHE
BEILECTBA, MOXKHO NMOCTPOMTH pa3nuyHble mkansl. Hanbonsmee pac-
npocTpaHeHue mnojayuyuna wkana KenssuHa — TepMOAMHaMHUYECKas
WKana TeMICpaTyp, OCHOBOH KOTOPOH NPHHATA ONHA OMOpHAas TOYKE —
TpOHHaa TOYKA BOKI, CO 3HaucHMEM TeMmneparypsl 273,16 K (puc. 7.1).
Jnuua 3ToR wikamst o1 abcomoTHOoro Hyns a0 OccxoHeuo OONBUIMX
Temitepatyp. B mpakTHHCCKOM APHIOKEHUH IUKANK KeabBHua HCTOML-
syercs MexayHapoaHas FfpakTHUecKas TeMIIEpaTypHas (UKana
(MIITHI). Tax, MITTIU 1968 r. onupaercs #Ha DIECTh ONOPHBIX TOYEK,
BOCIIPOM3BO/IUMbBIX PABHOBECHBIMH COCTOSHMAMH, IIPHITHCAHHBIX OXI-
PCAENCHHBIM 3HAYCHHUAM TCMICPATYP, W Ha 3TAN0HRLIC Npubopsl, rpa-
IYMPOBAHHBIE NIPH THX TCMICPATYpaxX. JTaloHHbIe HpuOOps! Heobxo-
OMMbI JUIA OCYLUCCTBICHHS MHTEPIIONALHY MCXRY TCMIIEpaTypamu
OTIOPHBIX TOUEK.
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Puc. 7.1. Tpoitras Touka BOJEL.

Hamepenue memnepamypsi 600bl 6 MOpe OTIHHAETCA HEMATOBAXK-
HeiMM ocobennocramu. Kak yxe oTMEYanocs, TeMuepaTypa oxeaHHye-
CKOM BOJH! MOJBEPKCHA CYMICCTBEHHBIM KoneGaHusiM KaK BO BPEMEHH,
TaK M B 1IpocTpascrse. TeMAepaTrypy BOIbl MOXHO HM3MEpATh pas3iid-
HEIMH CHOCO0aAMM, HCTIONBE3YIOMMMHE pasnoofpasabie u3HUECKHe
OPHHIAIG ¥, KOHEYHO e, 001aaloNHMH PasiIMIHBIMH TOTHOCTHBIMH
XapakTepucTHKaMK. MeTons! H3MEPEeHHs TEMIIEPATYpPh! BOAL! MORPa3-
AEHAIOTCA Ha KOHMAKNHble X HEKORMAKMNbIE.

Koumaxmuslii Memod 0CHOBaH Ha BBEACHUH B HCCNEIYEMYIO Cpe-
Ay H3MCPHTENBHOTO 30H4, COAEPXKAILEre COOTBETCTBYIOIIMA TEPMO-
MeTpudecKuil 2neMent. B xauecTre noao6HOTo 3A€MEHTa HCNIONB3YIOT:
MUOKOCTHLIE (PTYTHBIE) TEPMOMETPH pPacOIMpeHHA, METALUTHYECKHE
AehOpMALMOHEBIE TEPMOMETPHI, TCPMODICKTPHYCCKHE TEPMOMETPSI
{repMonapeI), IPOBOJIOYHEE U NONYIIPOBOHUKOBBIE TEPMOMETPHI CO-
NPOTHURACHUA, KBAPLCBLIC TePMOMETPH. B aToM ciTyyae 32 Temnepary-
Py cpezibl IIPHBKMAIOT TEMIICPaTYPy U3MEPHTENRHOrO 30HAa. SHAUEHUA
TEMIIEPATYPHl MOYYT PETUCTPHPOBATHCA KaK HEMOABWXKHBIMH, Tak M
ABMACYHIMMHCA M3MEDHTCNBHEIMH cucTeMaMu. [Ipu 3roM B nepBOM
Cilyyae 3HaueHue NPUHMMAEMOTC CHIHalla ONpelenieTcs aMIUIHTY oM
H AepHomoM (IyKTyauuil TEMIICPATYphl, 2 BO BTOPOM - B OCHOBHOM
nUHEHBIMH Pa3MEPaMH TEMIIEPaTYPHbIX HEOMHOPOIHOCTEH, XOTA pH
OTIPEACICHHEIX OOCTOATENBLCTRAX. ¥ 3AECH OKAILIBAIOT BAMAHME AMILIN-
TyZa ¥ IepHojl Iy Tyarmi.
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Hexonmaxmnusle Memoos: OCHOBaHBI Ha H3MEPCHHH TCPMOMETPH-
YECKHX CBOMCTB caMOH Cpelbl, T.€. MCIIONB3YIOTCH COOCTBCHHOE TEIUIO-
BOE HINTYYEHHE BOAHOH MOBEPXHOCTH B HHPAKPACHOM H MUKPOBOIHO-
BOM JHANA30Hax CHEKTPA INEeKTPOMArHMTHEIX BOJH, sBAIONICECH
GyHKIMER TEPMOMCTPHYECKHX CBOACTB CPEABL.

TepmoMerpHyecKie 3MEMECHTDE, IPEAHAZNAUCHHBIC JUIA H3MEPCHHS
TEMIIEPATYPhI, OOBIMHO HA3LIBAIOT OQMyUKAMY WU NEPEUYIBIMU U3Me-
pumensivivy npeobpasosamensmu. [Ipyu UCHONBLICBANMKM WIMCPUTEIH-
HOM anmaparyps! B LENSX M3MCPCHUA TEMIIEPATYPhl MOPCKOH BOJIBI BO
BCEH ce TONIE /A MPEIOXPAHEHUA JaTYMKOB OF BONCHCIBUA arpec-
CHBHOH CPefb!, KOTOPOH SBNACTCA MOPCKAas BOJA, ¥ FHJIPOCTATHYCCKO-
TO JIABNCHHUS €0 NOMCIIAIOT B CNEHANRHBIA KOXYX. 210 YBCHHYURACT
pa3Mepbl AATHMKA, IIPHBOAHT B KaKOH-TO Mcpe K NPOCTPAHCTRCHHOMY
HCKAKECHHIO TIOAS TEMIIEPaTYPEl H YBEJHIYMBAET TEINIOBYIO UHEPIHIO,
T.C. YBEIIMYMBACT BpeMA 3aMa3/IbIBAHMS MPHHATHA HaTYMKOM TEMIepa-
TYphl OKpyx arwuiei cpenst. [Honobnbic HeAOCTATKY CTAHOBATCH B HTO-
re OCHOBHBIMH MCTOYHMKAMH MOTPELIHOCTEH NHPH HUCCICAOBAHHH TIPO-
CTPAHCTBEHHO-BPEMCHHOH HIMCHYMBOCTH IIOJCH 1eMueparypst B Mu-
POBOM OKEaHe. _

[Ipy u3MepeHnn TemnepaTyphl BOOBI KOHTAKTHBIMM W3MEPUTEIA-
MH B MOpPE BO3HHKACT BONPOC O COOTBCTCTBMM TEMIAEPATYPHl HATUMKA
TeMIeparype uecnenyemoit cpeasl. B coydac maMeiicHHH TeMIICpaTypol
BOJHOMN cpelpl, KoTOpbie 00bI9HO HaOMIONAIOTCH B OKealc, teMilepaTy-
pa Jaryuka BCerja OTCTACT OT TeMmeparypsl Bojwl. llycts aardmk
B 32IUMTHOM KOPNYCE HMEET Temrieparypy I, nnouaih NnopepxHocTH §
# MoMellen B BoAy ¢ Temnepatypodt 7p. Torga konundccrso Terna {dQ),
IIOJTyYae€MOe JaTUMKOM 3a €AUHKLY BPEMEHH ! OXIPCACISNCICSH KaK

dQidt = aS(Ty - 1),
rae o - K03(phULHCHT Tenonepeaatt.
Ecnm B matuyke 1oJie TEMIIEPaTyphl OAHOPONIIG, MOXKHO CHHTATh,
YTQ BCE 3TO TEIUIO WAET Ha M3MEHEHHE ero TeMiicpatyphl df, T.€.
dQ = cp,VdT,
UITH dQ = medT,
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TIE € - YHCHBHAA TCIINOCMKOCTE RaT4YHKA, P, — €ro IJIOTHOCTS, V-
o0neM JaTHHEKa, m ~ ero Macca.

Orcrona McdTdt = aS(To— 1.
Bseist obosuauchuc T = mefas, nonyyaem
1= (To— Tdy/dT. (7.1

Benyunia T, MMciouias pasMepHOCTh BPEMEHH, HOCHT Ha3BaHME
nocmosnnod spemenu damuuxa, a Ko3bGRIMEHT TENOBOA HHEPLHH
ONpeACHSETCH CKOPOCTRIO H3MEHEHUS TEMIIEPATYPHI JaTUYMKa NIPH CIAM-
HUYHOH PasHOCTH TeMIepaTyp MEXIy HMM H cpenoii. Mexons us (7.1)
T ABAKCTCA PYHKUMCH MHEPUHOHHOCTH AATYMKA, HO CHEXYET NMOXMEpK-
HYTb, 4TO CBOC 0co00OC BIHSAHHE OKA3bIBACT TaKKe M CKOPOCTh 00Te-
KAOHIETO JIATHHK MOTOKA.

IIpn KoncTpyMpoBaHMM annapaTypbl IS H3MEPEHHS TEMIIEPATY-
pbi MOPCKOH BOABI CHIEAYCT YHUTBIBATBH PAA CICAYIOUHX (aKTOPOB.
TepMouyBRCTBUTCIIBIIBLIN 3/1EMEHT 0OBIIHO MMEET apMaTypy, Npeaoxpa-
HAIOUIYIO CI'0 01 BO3ACHCTBHA ArpECCHBHOCTH MOPCKOH BOZABI, THAPO-
CTATHYECKOI'O aBilCliHs, HaGeralomiero nOTOKa U MEXaHWYECKHX MO-
BpexacHHi. J[aTYHK, KaK Npasuio, MMeeT TENIOBOi KOHTAKT ¢ Mac-
CHBHBIM KOPITYCOM H3MEPHTENBHOTO yerpodcrsa. [lapamerpsl Temnno-
obmena jaTunKa M Cpcilhl ABASIOTCA NEpeMeHBRIMH. Pasmepn: naTymka
ODLIUHO HPRBOHAT K MPOCTPAHCTBCHHOMY UCKAXEHHIO MO TeMIepa-
Typel. Teunosas MHEpIMS M ec U3MEHYMBOCTE B pexuMe 00TexaHus,
a TAKKC KOHCYHALIC pa3sMephl JaTYHKa TEMIIEPaTypPhl OKa3bIBAKTCH OC-
HOBHBIMH HMCTOYNMKAMM TOTPEIMHOCTEH IIPH H3YYEHHH HPOCTPAHCT-
BEHHO-BPEMCHIOH W3MEHYHMBOCTH MO, JTH MOrPEILHOCTH OTHOCATCA
K HOTPCIIHOCTSM THHAMHYECKOTO XapaKTepa. TemnoBoik KOHTaKT MExK-
Iy AaTYMKOM M MACCHBHEIM KOPITYCOM NMPHBOIMT K METOJMYECKHM IO-
TPEIHOCTAM.

Haubonce pacnipocTpaHeHHBIMH H3-334 CBOEH MPOCTOTH ABIAIOTCA
HCHOKOCMHbIE MEPMOMEMPBL PACHUPeHUs, B KOTOPBIX MCIIOAb3YETCA
3aBUCHMOCTh MCXJIy TemiepaTypoil M obbemMoM TepMomerpudeckoit
HUIOKOCTH, 3aKHMIOYEHHOH B pe3epByape, KECTKO COCIAMHEHHBIM C Ka-
NUAAAPOM, CBA3AHEBIM C TEMIICPATYPHOR 1Ikano# . B kauecTee TEPMO-
METPHYCCKON KHUIKOCTH Yale BCETO HCHONB3YIOT HE CMAHMHBAIOIIYIO
CTEXIIO0 ¥MCTYIO M OCYIICHHYIO PTYyTh, 4TO TIO3BONSECT NOAY4Yalb IO-

175



BONIBHO BBICOKYIO YYBCTBHTEIALHOCTD 33 CHET MCIOML30BAHNS KAIMILIA-
poB ¢ mManeM guametpom (0,1 mm). Kpome Toro, pryre oBecieunsaer
XOpOWIY ) MHHEHHOCT: MKANLL, B xavyecTBe TePMOMETPHYECKOIO BEnte-
CIBa NMPHUMEHSIOTCA TaxXke KEPOCHH, TOXyon, cnupr, nextan. OQaHaxo
oHHM obsnaparor GonbincH TenIoBoR MHepuHeRt 3a cycr OOUBIICH BA3KO-
CTH M xyaueit rennonposogHocT. Cpennuii koadodunmenr obnemiroro
TEMNOBOTro pacuuperus (B) 8 nuanazone temnepatyp 0 — I’ otpenest-
10T 1O (opMyie
B = (Vr— To)!‘VaT

Crexno, HCIONL3yeMoe ANA HM3TOTOBJICHHSA KAIMILIAPOB TEPMO-
METPOB, TaKoKe JOIDKHO OTBEYaTh onpefienesHnM Tpebosanmnm. Ouo,
HATIpHMep, JODKHO o0NafaTh MHHHMAUIBHRIM TEPMHYECKUM CTApEHH-
¢M. B NIpOoTHEHOM citydae, 3TO ABJICHHE MOXKET NPHBECTH K M3MECHEHHIO
ofbeMa pesepeyapa ¢ pTyThio. KpoMe Toro, ogHOBpEMEHHO C H3MEHE-
HHem 0fBeMa TEPMOMETPHIECKON JKUAKOCTH MeHsercs 4 obbeM Kop-
Myca TSPMOMETpa, T.€. TEPMOMETP Ha CaMOM JICJIC PCTHCTPHPYCT «BH-
AUMBII» K03hPUIHEHT paciiHpeHUa, PABHEIH CyMMC HCTHUNBIX KO3(-
bULMEHTOB pacIIMpEHUs, KUIKOCTH M crewna. Tax, juiy pryra koad-
¢duiMeRT 00REMHOr0 TENNOBOIO PACIIMPEHHA WUMEET 3HAYCHHUC NOPSA/-
xa 0,00018 °C"', a ans crexna — 0,00002 °C”'.

Memannuueckue (dehopmayuonneie) mepmomempul Hallle BCETO
H3rOTORIAIT H3 DHMETANANYSCKHX 3JIEMEHTOR, COCTONMIMX U3 METal-
JIOB ¢ Pe3Ko oTIMualomuMucs koddduimeHTaMK TEINIOBOro pacllupe-
ums. Tak, wanpumep, A4 H3TOTOBICHUA TEPMOMETPOB MOXKI{O UCIIONb-
30BaTh MaTepHakl ¢ GONBIIMM K03(PPUIMEHTOM paciupelns (IarTyHs,
HKKENb, CTalh K T.1L) U C MalbiM ko3 duiHeHTomM — HHBAp. BUMeTan-
IHYECKHE TEPMOMETPEl M3TOTOBILAIOT OOBIMHO M3 NBYX IIPOYHO COC/H~
HCHHBIX TIPHMMEPHO PaBHBIX [0 TOMIMHE CIOCB MAaTePHANOB B BHAC
TUIACTHH, NpyxXHH Wi Anadparm. C H3MGHECHUEM TEMIIEPATYpPhl H3-3a
pasmiaug K03G(UUMEHTOR paciIMpeHMs 3TH 3NeMEHTE u3rndaiorcs
{nedopMupyIOTCA) B CTOPOHY CIIOA C MCHBIIUM TEILIOBRIM PAaCIHPEHH-
€M | NPHBOJAT B AeHCTBHE MEXaHMWYECKYIO WIH JICKTPUHCCKYIO CHC-
TCMY peTHCTpallMH. brarozaps cBoel NpoCTOTe, KOMIIAKTHOCTH M Je-
HIEBH3HE, HECMOTPA Ha HEBBICOKYIO TOYHOCTh, ODMMCTAIIIMYECKUE TEP-
MOMETpbl IIHPOKO HMCHOAB3YIOTCA IIPH W3MCHEHHMH TEMIICPATYphI
B XHIKOCTAX K razax.
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Tepmosnexmpuueckue mepmMoMemppl OCHOBAHBI Ha HCIIONB3IOBa-
Hu# oTKpbITOro B 1821 1. gpnexuu Tepmosnexrpuyectea (3ddexr 3ee-
Oeka). Ecu nBa npoBoauuka (puc. 7.2) u3 pasHeix Marepuanob (A 1 B)
COCAMHEHBI KOHLIAMH B 3AMKHYTBIA KOHTYD H MECTA COSAMHEHHUH HaXO-
IATCS NPH pa3HbIX TEMOEPATYpax, TO B KOHTYPE BO3HHKACT INEKTpHYE-
ckuil Tok. Oba COcAHHEHHBIX MPOBOAHUKA, HA3LIBACMBIC TEPMODNEK-
TpoAamH, obpa3syror Tepmonapy. OnHO U3 MecT CTIaiKH IIPOBOIHHKOB,
NOMERICHHOE B CPely ¢ U3MepaeMoil TeMirepaTypol, HassiBaeTcsa pabo-
4¥M KOHIIOM TEPMOMNApEl, a BTOpOE, HAaXOAALIEECT NpH TOCTORHHOH
H3BECTHOH TEMIIEPATYpe, HA3bIBACTCA CBOOORHBIM KOHIIOM TEPMONIAPSI.
TepMoanexkTpoABMKYIAsA cuja (T21C), BO3HHKAIOLLAA
B LSIH TEpMONapkl, 3aBUCHT OT Temiieparypb! pabouero (7) n csobon-
Horo (7p) KOHIIOR, & TAKXE OT CBOWCTB MaTEPHalla TEPMOINEKTPOLOB.

A

T, < >

5]
Puc. 7.2. Tepmonapa.

O6sicHende TepMo3neKkTpuyeckoro 3ddexta cBA3aHO ¢ Npef-
CTaBJICHHEM O HANMYMH B METanaax cBoOOAHBIX 3AcKTpoHOB. Konnue-
CTBO J/IEKTPOHOB B ¢IHMHHIE 00beMa MaTepHala 3aBHCHT OT COCTaBa
BELLECTBA M €r0 TeMnepaTypsl. ECJiM CyllecTByeT 3MEKTPHYSCKUH KOH-
TAaKT MEXAY ABYMA MaTCpHAIAMH C Pa3sfAM4HbIMH KOHICHTpalMAMHM
cBOOOIHBIX 3NEKTPOHOR, TO BO3HKKaeT aubdy3nsa u3 marepuana A 8 B.
3710, B CBOIO OUEPEND, CIIOCODCTRYET HOABAECHHIO PAIHOCTH MOTEHIHA-
OB MEXIY HHMMH, npensrtcreyroutelt maddyzun. A npu Hebonbuod
Pa3HOCTH TEMIIEPATYP MEXAY pabouuM U CBOOOHBIM ClasM# PA3HOCTh
noreHuuanoB 6yaer nponopuuoransia BosHuKawuiel TAAC (£) u ko-
s dumeHTy TEpMOINEKTPHUECKOH CTOcoOHOCTH TepMonaph! (Qt):

E= UA - UB= G.(T‘-‘ Tg)

Koabduimmenr o nocrogueH Tonsko rnpu nebompiiom nepenane
TEMHAEPATYP, TAaK KaK OH caM B 00ILCM CITyHae 3aBHCHT OT TEMIIEPATYpPhI.
B kayecTBc MarcpHana JUid U3MEPHTENLHEIX TepMomnap Buibupa-
IOTCS MaTepHalbl ¢ MOCTOSHHLIM (L B JIOCTATOYHO IIHPOKOM THANa30He
Temnepatryp. Y3 Haubonee pacnpocTpaHeHHBIX TepMonap MOXHO OT-
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METHTh MEZb-KOMIENEBYI0 TEPMONApy, H3rOTORISEMYI0 H3 MEHHOH
(mMapxu M1) npoBonoxk pHamerpom 0,2 — 0,5 MM M CIIaBa KONEDb
(mMapxu MHMn 43 ~ 0,5). 3asucumocts TOMC To Temneparypsl (7)
ONMCHIBAETCA YPABHEHHEM

E=42,63T+5,031° - 4,51057°, mxB.

Homycrumele oTiUIOHEHHS AE maMepsieMbix 3Hauenuii T3HC ot
OCHOBHBIX 3HaueHu#l £ B paboueM aMana3zoHe TEMIEDPATYP COCTABIAET
+0,055 MB.

Bricokoii nuueiiHocTBI0 M JOBONBHO BeIcokoi T3AC ornudaercs
xpoMmens-konenesas napa [tun XK(L)}]. Haubonee Tounas u Gonee
u3yYeHHad — [UIaTHHOpOAKeBas Hapa (rwiaTiHa +10 % poawii / mnaty-
Ha). TepMonapsl U3 ONaTOpOAHBIX MaTepHANOB M CIUIaBoB obmagaror
Haubonee BHICOKOH TOYHOCTBIO (CTAOMIBHOCTBLIO H BOCHPOM3BOIKMO-
CTh10), XOT%, B 00mieM, uX TIC Hmke, yeM y TepMonap u3 Hebnaro-
POIHBIX MCETANIOB.

Jina ysenuveHus 4yBCTBMTEABHOCTH B MAJIOM JMANd3oHE TEMIIE-
paTyp COEOMHAIOT HECKONBKO TepMonap (pHc. 7.3) B NOMy4aroT TEpMO-
6atapero. ToK, perHCTPHUPYEMBIH MpU 3TOM HM3MEPUTENLHBIM MpPHGO-
pom, bynmer

I=no(T- To)/(R,+ nRyt+ 1),

TAE 1 — 4YucaIo TepMonap; R,, R.,, ¥ — conporusierue npudopa, TepMo-
Aape! ¥ IOXBOIAMX NPOBOROB COOTBETCTBEHHO,

T3JC 6atapen pasna cymme TOJIC nap, Ho ee 1OCTOAHHAR Bpe-
McHH 6oabine, 9eM y OTACHBHON TepMonaphl.
T, 7

el

Puc 7.3. TepmoGarapes.

Tepmomempyl conpomuenenus WCTIONHIYIOT dPPEKT 3aBHCHMOCTA
BNEKTPMHECKOr0 CONPOTHBICHUA Pa3NMYHBIX BEICCTB, MECTANNOB B UX
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NONYNPOBOAHUKOB TO HX TCMIIEPATYpPs. 3Ta 3aBHCMMOCTh XapaKTepH-
3yercsd TeMneparypasiM kKoxdouuueHtom conpotuenenus (TKC), omn-
pelenseMnIM KaK OTHOCHTENLHOE NPUPALUCHHE DIEKTPHYECKOTO CO-
NPOTHBJIEHHA BEINECTRA [IPH H3IMEHECHUH €ro TeMIIepaTyphl Ha eAHHNLY
a=£, (7.2)
Rdt
rac R — conpoTHBREHUE BCLICCTRA IpH TeMiiepaType T.

TepMOCONPOTHBAECHUSA HCIONB3YIOT U B KA4ecTBE 00pasloBBIX, H
B ka4yecTse pabounx npubopos caMoro pa3nuyHOTO HalHayeHHs. B ka-
YECTBE MAaTEpUalNOB AN TEPMOCONMPOTURICHUH NPHUTOAHLI TONBKO TE,
hH3MIECKHE H XMMHYECKHE CBOHCTBA KOTOPBIX HE H3MEHAIOTCA C TeYe-
HMEM BPEMEHH B HCCIEIyeMOM AHanazoHe TeMneparyp. ConpoTHeie-
HHE TRKOro MaTepMasia AODKHO XOPOIIC BOCIIPOM3BOANTLCA H € H3MeE-
HEHHEM TEMIICPaTypPbl MOHOTOHHO M JIMHEHHO BO3PACTATh UIIH YMEHbB-
wratecs. Kpome toro, BHemnue BO3NEHCTBHAA (TABIEHHE, BIAXHOCTS,
AeopMaiyi, KOPpPO3MA) HE AOMKHEI OKAa3hIBATh BAMAHMI Ha COIPO-
THBIICHHE TepMoMeTpa. J{ng MmoTyveHHSs XOpomiel BpPEMEHHOH CTa-
OMIBHOCTH OTROLICHHS BXOAHOIO WM BBIXOJHOTO CHIHAIOB TEPMOCO-
UPOTHBACHUSA RODKHEI OBITH XOpONIo cTaOHIHIUPOBaHbl (MCKYCCTBEH-
Ho cocTapeHrr). TKC, Tak e Kak U y/leIbHOE CONPOTHRICHHE JATUHKA,
JIOJDKHBI ObITh, BO3MOXKHO, Oonkiue, 4ro0B caM TepMONPOBOAHUK 3a-
HHMaJl KaK MOMHO MEHbIIKHA 00beM.

B okeanonormvueckofi mpakTuKe LIMPOKOE NPHMEHEHUE HALLTH
npoBonoynbie H rwieHo4Hbe (I1TC) n nonynposonunkoessie (ITIITC)
TEPMOMETPBI CONPOTHBICHUA. [IPOCTOTA KOHCTPYKIMH AATHHKOB U MX
H3MEPHTENLHBIX CXEM, BbICOKad TOUHOCTh M paspeliaiouas criocob-
HOCTh, BO3MOXXHOCTh YMEHBIUCHUA [IOCTOSHHOH BPEMEHH — BCE 3TH
Ka4yecTBa CHOCOOCTBOBANIH IIHPOKOMY BHEAPEHMIO TEPMOCONPOTHBIIC-
HUIi B OKEAHONOTHYECKYIO TEXHHKY.

KoncrpykrusHe I1TC, xak npasuno, npeacraBnsor coboi 6udu-
JUIPHYIO CAMpPalih, HAMOTAHHYIO Ha XXECTKOE OCHOBAHME MM OTPE30K
NpPOBOJIOKH, KOTOPBIC MOMENIAOT B 3alINTHLIH KOpPNyC dvaute BCEro
B Buge TpyOKH, B xaduecTse TEPMOMETPHYECCKOTO 3IEMEHTA HCHONB3Y-
I0TCA NNATHHA, MeJlb, & B TIOCNEHEE BPEMS — HHKENb U BONbGPaM.

176



Jna OGonpumsecTRa MetawoB TKC B npuHUMAEe DOCTOSHEH
B OOJBIIOM AHANA30HE TEMICPATYP, CIEAOBATCALHO, IPOHHTEIPHPOBAB
BhIpakeHKe (7.2), nomyyum

R = RyAT, (7.3)
roe AT = T — Ty — MHTCPRAN H3MEHEHHMS TEMIIEPATYP, Ry — conpoTus-
nenue npu Temnepatype 0°C.

Pa3snoxup MOKa3aTENsHYK OYHKUHIO B pAN, OrpaHUYMBIIKCH
OBYMA TCPBHIMH YNEHAMH DasiOXCHHA, MM PAAA METAUIOB, HalpH-
MED, NNATHHE M MEM, B AMANa3oHe MIMEHYHUBOCTH TeMIIEPaTyprl —4 ...
38 °C ¢ mocTaToYHOHR CTENSHLIO TOMHOCTH MOXKHO 3aHCcaTh

R=Ry(1 +aT). (1.4)

[pouHblit KOPIYC AATYUKOB TEMIICPATYPS! M3TOTOBILIOT M3 CTAJH,
a A7 YMEHBIUEHHA TEIUIOBOH WHEPLHM MHOTAA HCIONL3YIOT 30JI0TO.
B nensx ymenMyenus TEIUIONPOBOAHOCTH BHYTPEHHEE NMPOCTPAHCTBO
MEXDY CAMHM JAaTYUKOM # €r0 KOPIYyCOM 3anOJHAIT TparchopmaTop-
HBIM KM CHIMKOHOBBIM MACHOM, HJIH CHOEIHAIBHOH DACTOM BBICOKOM
TENNIONPOBOAHOCTH.

Hanbonbmee pacnpocTpaHEHHE B Ka4€CTBE TEPMOMETPHYECKOTO
Marepuana, Gnaroaaps BHICOKOR XMMHYECKOH CcTabWNBHOCTH, NMHEH-
HOCTH, TEMIICPATYPHOH 3aBHCMMOCTH COTIPOTHBIEHHUA, Xopoileii 06pa-
6aTHIBACMOCTH, @ TAKXE YCTOMUMBOCTH MNMPOTUB BO3ACHCTBHA OKpY-
Kamowei cpest, nomyuwmna mnardHa. [InariHa BBICOKOH CTENeHH Xiu-
Muueckoil uucrots ¢ TKC o = 3,926:107 K HCIONB3YETCH AJIA BOC-
npoussenenms MITTHI B guanazone —260 ... +630 °C. U3 nee usro-
TaBAHBAIOT OOPA3LIOBBIC U ITATIOHHBLIE TEPMOMETPHI CONMPOTHBICHHUA.

Ha BTOpOM MECTE MO UCMONB30BAHHIO B Ka9eCTBE TEPMOMETpHUE-
CKOTO BELIECTBA CTOMT Mcab. CONPOTHMBICHHE MEXM C H3MEHECHHEM
TEMIIEpaTyphl B paboyueM AHana3’oHe MEHACTCA NPaKTHYECKH JHHEHHO.
TKC menm npu temneparype 20 °C Gonbuie, 9eM y RNaTHHBE (4,26 —
4,28-10"° K. Jlna nokmkeHns NOCTOSHHON BPEMEHH 4yBCTBHTEABHEIN
3NEMEHT MoxkeT OHITH M3roTOBIEH M3 TOHKOH (auamerpom oxono 0,02
MM) M30IHpPOBAHHON MeJHOH MPOBOJOKH, COTKAHHOM HA OCHOBE Ka-
NPOHOBOH HUTH B BUAC TOHKOH NeHTH. Takoi gaTyux 0bnazaeT nmocro-
AHHOK BpemeHM nopspka 0,02 ¢ v pocruraer B pabodeM OMana3oHe
TeMneparyp crabunsHocTs nokazanui (0,01 — 0,05) °C.
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Hukene umeer xoponiy KOppO3HOHHYHO CTOHKOCTE B atMocdep-
HBIX YCAOBMAX, oOpabatpiBaeTca B xomoqHoM coctosndH, TKC pasen
(5,2 - 6,9)-10'3 K, uto cnocoOCTByeT Dolee BLICOKOH YyBCTBHTCIBHO-
CTH 10 CPaBHEHHIO ¢ MAATHHOBRIMY M MeAHBEIMU [ITC. Ho BosHuKkaloT
TPYAHOCTH C TMOJIy4eHHUEM XHMHYECKH 4HMCTOrO HUKENs, 4YTO CKa3blBa-
eTcs Ha cTabMIBHOCTM BO BpeMenM, kanHOpOBAHHOM IPOBONOKM AUis
M3TOTOBACHUS JATUHKOB, YTO BEJET K pa3bpocy MexaHMHECKHX U AJIEK-
TPOPHU3HIECKHX CBOMCTB.

Jo cHX Iop B TEXHUKE M3MEPEHMH TeMIEepaTypsl MOPCKOH BOABI
ONTHMAIBHBIMHI 0CTAKTCA TOUHOCTh 10 107 °C U crabunsuocts 0,01 °C
B rox. Vcrons3oBaHue METaIa B KaYeCTBE YYBCTBUTENLHOTO 2NEMEH-
Ta no3ponsgeT nonyduTh IITC ¢ BBICOKOH TOYHOCTRIO, CTADHIIBHOCTHIO,
9YBCTBHTECJILHOCTBH), BOCHPOM3BOJMMOCTBIO XapaKTEPHCTHK, 8 TaKKe
NpOCTBIM MAaTEMATHYECKHM BBIPAKCHMEM U1 KPMBOH 3aBMCHMOCTH
COMPOTHBIACHHA OT TCMIICPATYPH! OKPYXAIOLIECH Cpensl.

K nepocrarkam IITC MOXXKHO OTHECTH Malylo KpYTH3HY Tpeobpa-
30BaHUf, OOYCIIOBICHHYK) CpPaBHHUTENbHO HCOONBILOH BENHYHMHOH O
s mMetawios (nopsgka 10 rpax') M MaibiM coGCTBEHHBIM COMnpo-
THBACHUCM, YTO YCIOKHAET Necpedady HHGOpMalHM OT AaTYMKa Ha
uaMepuTenblete cxemel. Kpome Ttoro, ITC oGnagaer oTHOCHTENLHO
HONBIIMM 3HAYEHHEM NOCTOAHHON BpeMEHM.

[pn HM3y4YeHHH MMKPOCTPYKTYpHI mnONEH TemiepaTypbl A
YMCHBLIEHHA NTOCTOIHHON BPEMEHH NEPCHEKTHUBHBIM ABIAETCH HCIIONb-
30BaHUC MHKPOINCKTPOHMKH B YACTH TOHKO- U TOJACTOINCHOYHOH TCX-
HOROTHH TIPH CO3JIAHWM YYBCTBMTENBHBIX MIcMEeHTOB. OHHM H3TOTORBJISA-
K0TCA METOIOM HATIbUICHUA NNATHHEL WM APYTHX METaNIOB Ha KapKac
M3 H3oNALMOHHOrO Marepyana. [lopoOHble TEXHOIOrMH ITO3BQISIIOT
NOMyYaTk MHHHMATIOPHBIC (PA3sMEpEl B HEPBHIX CAHTHMETPAX), MaNo-
HHEPIHOHHBIE (MHIIHCEKYHABI), BLICOKOTEXHONOTHYHBIC H OTHOCH-
TENBHO JewWeBble. IIpU 3TOM NOABAAETCA BO3MOXKHOCTh MAKCHMAIBHO
ABTOMATH3KPOBATS MPONECC IPOM3BOACTBA JaTHHKOB H NMONYYATh HX
¢ 3apaice 3afaHuBMH xapakTepucTukaMu (TKC, HoMunansHoe conpo-
TUBICHHC M MOCTOAHHAA BpeMeHH). Hcrions3ysa nofobHEIe TCpMOMETPLI
B TaKO¥ ArpecCHBHOH cpeje, KaK Mopckad BOAd, CICHyeT NPHMCHATH
3aLMTY 4yBCTBUTEIBHBIX 3[EMEHTOB B BHJE KBAPUCBOH MJICHKH WITH
TOHKOM NACHKA Pa3iMYHbIX JAKOB, HaNBIAACMBIX NOBEPX METANNOB.
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Honynposoonuxossie mepmomempst  conpomugnenus (IIIITC)
MUMEIOT 3HaYHTENBHO GoNbniyro kpyTH3HY npeobpasoBanusd, T.e. Hosee
seicokui TKC (mo 6 — 8% Ha 1°C) u Bonpinoe yaenbHOE CONPOTHBIE-
Hue. Bce 3T0 Mo3BOJAET M3FOTOBUTH TCPMOMETPS! C BHICOKOH Y4yBCTBK~
TENbHOCTHIO, IIPUIOAHBIE TS H3IMEPEHHS MAJIBIX TPAJIMCHTOB TEMIIEpa-
TYpPBI IPH OYEHB MAIBIX pa3Mepax; oOaeryaeT KOHCTPYUpPOBaHHE Telle-
M3MEPUTENLHBIX CUCTEM M PETHCTPATOPOB, MO3BOMAA, HANPUMEpP, UC-
IOJIB30BATh MX HEMOCPEACTBCHHO B KAuCCTBE 3aJAIOMIMX PE3UCTOPOB
B M3MCPHTENEHBIX reHepatopax. MamepcHHe Temnepatypsl MyTem npe-
ofpasosanna conpotuBieHug [IIITC B wactory ¢ momomisio RC-
reHepaTopa obeceMHBAET BHICOKYIO TOMEXO3aMMHIEHHOCTD, YH00CTBO
nepefayl, PeTUCTPAlHH, aHANM3A PE3YJILTATOB H3MEpeHWil U BechMa
NEPCHEKTUBHO.

B nocnenree BpeMs NIMPOKOE PACIIPOCTPAHEHUE MOTYIHIH HOTY-
NPCBOJIHMKOBLIE TEPMOCOIDOTHRIICHNAS (TEPMUCTOPSI), BBINONHCHHbLIE
H3 OCHOBE IepMaHus, KPEMHUA, OKHCIIOB METAUIOB W T.1. Manas ren-
noead uHepima IIITC (no 20 Mc) u Bricokoe paspeweHue (nopsajka
5 — 107 °C) mo3BONAOT MCIONBL3OBATE MX AR M3MEPeHNs GIyKTyalHit
TEMIEPATYPhl B MOPE IPH HCCNEAOBAHMM ToHKOH crpykryphl. IITITC
TAKXKE HCTIONL3YIOTCH IS KOPPEKUMH TePMUYECKMX MOrpelIHOCTeH
DATHMKOB MEKTPONPOBOIHOCTH.

3aBUCHMOCTb TEMNEPATypHOTO KO3DPHIIMCHTA TCPMHCTOPA OF OT
TEMIIEPATYPEI MOXHO APEACTABHTE B BHIE

ar= B!!TZ,

rae B = AE/2K — const A Kax/JI0r0 KOHKPCTHOrO MONYNPOBOXHHKA,
FE — sneprus axtuBauuy; K — nocToAHHAA bogsliMaHa,
3aBMCHMOCTL COTMPOTHMRIICHHA TEPMHUCTOpa Rr OT TeMIepaTyphl
onpeaenseTcs Kax
Rr=AT T, (7.5)

rae A u B — const.

OBbIuHO pM NPaKTHYECKHMX pacuerax B HeDONBIIMX WHTEpBaIaX
Temneparyp (20 — 30°) Benwuunoit I° npenebperaiot, Tak Kax b << 1.
Torna sripaxenue (7.5) npuMeT BUA, aHasorudesiil (7.4) oma IITC, T.c.

RT= AEH“—.
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3HaueHUA MOCTOAHHBIX KOIdQUUMEHTOR 37eCh MOXHO Onpese-
JMTE [IyTEM M3MEPEHHA CONPOTHBIEHHH NpPH NBYX HIBECTHBIX 3Haue-
HHAX TeMNEepaTypsl.

K nenocrarkam IIITTC crexyer oTHeCTH, B NEPBYIO o4epeb, He-
AMHEHHOCTh HX TEMNCPAaTYPHOM XapaKTepucCTHKH (KX YYBCTBUTEHE-
HOCThL MEHACTCA Ha PasNMUHBIX YYacTKaxX AMana3oHa HM3MepeHHH)
BpeMeHHON npefidp (M3MECHCHME XapaKTepUCTHK C TCYCHMEM BPEMEHH).
Bce 310 3actaBnseT uenons3oBath [11TC B coydae KonycTHMON HEBEI-
COKOH TOYHOCTH INIpH HEOOXOIHMMBIX BLICOKOM paspellleHHH ¥ Malof
NIOCTOAHHOR Bpemenu. [Ipaspaa, coBpeMeHHBIE NOMYTIPOBOIHUKOBLIC
TEPMHCTOpPBI HE ycTynawoT mnatiHoBeiM ITTC. Kpome TOTO, MOXKHO
WCHOIb30BaTh Y3KHH AMANa30H M3MCPEHHUH, TIE HENUHEeHHOCTHL Onlia
Obl HIDKE AOMYCTHMOM MOTPELIHOCTH, WIH UCKYCCTBEHHO JIMHEapH30-
BaTh TEPMHCTOPHYK0 XapaKTepHCTHKY C IIOMOLUBI PailIMYHBIX CyIc-
CTBYIOLIMX B HacTosmee BpeMsa MetooB. [lpu uayueHHu BOUstHHS THI-
pocrarducckoro zasaenus Ha [MIITC Onino ycranosneno, 41o U3MeHe-
HHUE JaBJEeHHS MOPHBOAWT K HM3MEHEHHI0 UX CONPOTUBIICHHS, KOTOPOC
JKBUBANIEHTHO M3MCHEHMIO Temmepatypst Ha 1,5-10°°C ma 1 atM
B auanazoue gasncHus 0 — 700 atM.

Jiis koppekiH AnHaMudeckux xapaxrepuctuk IITC, ¢ uenewo
NpuOIMKEHNA KX TEIUIOBOM HMHEPIHM K NOCTOAHHOM BPEMCHH JATHM-
KOB 3/ICKTPONPOBOAHOCTH, B MOCJISAHEE BpeMA CTANH NPAKTHKOBATh
coMmecTHoe ucnons3opauue [ITC u IIIITC. Haubonec ymauso 3to
peanusoeano Hein bpaynom B CT/-cucreme MARK-II, rne nna kop-
PEKLMH MOCTOAHHOR BpeMcHu 250 mc mnarunosoro IITC co 100-
OMHBIM YYBCTBHTEIBHBIM 3JICMEHTOM HCIONL30BAaH MHMHUATIOPHBIK
TEPMUCTOP C NOCTOSHHOH Bpemenu 25 mc. Ha TtepmucTop, ycTaHoe-
JCHHBIH B HENoCcpeACTBeHHOIH Onu3zoctH oT mnarusosoro [I1TC, nona-
€TCsl NMHTAHUE Yepe3 WHTCErpaTop ¢ noctosrHo# spemeny [TTC (250
Mc). Takoe cormecTHOe ucnonsiopanue I1TC u IIIITC B oanoM u3me-
PUTENSHOM KaHane NO3BOMNSAET YCNEIMHO COYETaTh BBICOKYK LOATOBpE-
MECHHYIO CTaOHABHOCTD M JIHHEHHOCTH BBIXONHOPO CHIHAJIA ¢ Masiof
uHepruoHHocThIO [TITTC.

Tepmouyecmeumenstsie Keapyeesle PEIOHAMOPSH!, TPHUMEHACMEIE
B BHAC TEPMOMETPOB, HCONL3YIOT TEMIIEPaTYPHYIO 33BHCHMOCTD YII-
PYroH NOCTOAHHOH NBLE3OKPHUCTAIUIOB, B OCHOBHOM KBapiia, WMEKOT Bbl-
COKYK HO0OpOTHOCTb, CTAOMNBHOCTL NAapaMeTpoB (MAEKCHMAaNbHLIHA
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Apedd Hocne HaYAILHOTO MEPHOMA CTapEHHA KPHCTalIa MMeeT 3Hauc-
nue mopagka 107K B Mecai), 061a7aloT BEICOKHMM paspemieHHEM
(10* — 10° K) ¢ afcomoTHoit morpemHocTbio B paboyeM Auanas’oHe
remntepatyp po +0,02 °C. Ksapuesrie TEpMOMETIDPH NPHIOAHBI IS
SKCIITyaTalyy IIpH HaTHIuK yaapoB W BuOpanuii (10 — 1000 g) » nme-
IOT MOCTOARHYIO BpeMeHH 1 — 5 ¢, JIpyruM KX BaXKHBIM NPEHMYLIECT-
BOM HABILIETCA TO, YTO HX YYBCTRHTCHBHBIA JIEMEHT — TEPMOYYBCTBU-
TENbHBIA Cpe3 MbE30OKPHCTAINIA ABIAECTCA J4CTOTHO-TEPMOTYBCTBHTE I b-
HEIM 3NICMEHTOM € BBICOKOK BOOPOTROCTEIO H cTAOMALHOCTHIO ¥ MOXKET
OBbITH HCIIONE30BAH HEIIOCPEACTBEHHO B KA9ECTBE YACTOTHO-3aQaloILIETO
ANEMEHTa B CHCTEMAX TelIeU3MepeHull ¢ YacTOTHON Mony isukeil.

Puc. 7.4. Kpuctann ksaplia.

Kpucrann keapua (Si0,) npeacrapmier coboii 6-rpaHHy0 OpH3MY,
OTPaHMYEHHYIO BYMA TMpaMuiamu, B KpHcTalne Ksapua padagaioT
{puc. 7.4, @) B3aMMHO TEPIEHIMKYAAPHEIE ONTHIECKYI) OCh Z, TpH
SKTpUYCCKHe OCH X (TIPOXOAAT 4Yepe3 BEPIIMHBI IIECTHYTOMBHHKA
NONEPEYHOro CeucHUs) H TpY MEXaHW4YCeCKHE OCH Y (NpOXOZST mep-
TNEeHIUKYIAPHO CTOPOHAM INCCTHYTONBHHMKA IONEPCYHOTO CEYCHHS).
Kpucrami kBapia aHH30TPONICH M €T0 CBOHCTBA B HanpaBlieRHH pas-
JTHYHBIX OCEH HeONHHAKOBE], MOITOMY ¥ CBOHCTBA KBAPUEBBIX MAaCTHH
33BHCAT OT yrna cpe3a. Beibop cpe3a oCyecTBIsETCa B 3aBUCHMOCTH
OT ENaCMbIX CBOHCTB KBApIIEBOTO PE30HATOPE - €10 TEMREPATYPHBIX H
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YACTOTHBIX XapaKTepHCTHK. B KkadecTBe UYBCTBHTENBHBIX IJIEMEHTOB
UCTIONB3YIOT Cpe3bl ¢ OOMBITHM TeMIepaTypHeM koaddnimenToM qac-
toTH (TKY), 9ame 310 mpocTsie cpess! (puc. 7.4, 6) ¥ npexae pcero Y-
cpe3, KOT/a IWIOCKOCTh MIACTHHEE! napaseabha ocH X, HacroTa cobet-
BEHHBIX kolne(GaHMi KBapLEBOH IUIACTHHKH CEf33HA C ¢ PA3MEpaMH,
IIOTHOCTHEIMY M MEXaHHUYCCKUMM CBOMCTBAMH KPHMCTAILIA, HMO3TOMY
TKY cBsi3ai ¢ TeMepaTypHbIMA 32BUCHMOCTSMY 3THX BENHMH.

B pnanazore temmeparyp ot —30 go +230 °C cobersennan uacro-
TA NbE3OKPUCTAIUIA XOPOILIO ONMCHIBAETCA INONMHOMOM TPETHEro II0-
panKa:

AD =f(1 + AT+ BT*+ CT%),

rae A7) — uacrora npu T °C; f5 — gacrota npu T,°C; 4, B, C - const.
BuibpaR COOTBETCTRYIOIHI Cpe3 KpHCTala MOXKHO ONYYHTH
3HayeHma B u C, 6nu3kpe K HymO, T.e. MHHeHHYIO 33aBUCHMOCTH Bbi-
XOIHOH 4aCTOTHl OT TemrnepaTyphl. B pacHpOCTPaHEHHEIX KEapUEBBIX
TEPMOMETPAX HUCIOAB3YETCH Y-Cpe3, IPH 3TOM YyYBCTBHTENBHOCTS TEp-
MOMeETpoB, Hanpumep, moaems 2801A (CIIA) cocrasaser 0,0001 °C
B auanasone ot —80 a0 +250 °C. Kpucranibl 4yBCTBHTENBHBIX NCMEH-
TOB MOT'YT HMeTh (JOPMY, HANPHMED, IUIOCKOBLIIYIUTON JIHH3E! IHAMET-
poM 8 MM ¢ pamaycoMm Kpueu3He! 100 M W TONmMHON JIMH3E!I B LEH-
Tpansroi yactd ~0,35 MM. Mx pasmemalor, kaxk NnpaBuio, B METALIH-
9eCKOM KoplIryce, TIONOOHOM KOPIyCY CTaHHAPTHRIX TPaH3HCTOPOB,
sanonHseMoM renwem npd pasnenud 0,1 — 1 atm. s obecneyenns
BHOPOYCTOIIHBOCTH KPHCTAIUIBI KPENAT HA NPY>XUHAIMX KONTAKTaX,
OTpunaTebHBIMH XaPaKTEPHCTHKAMA KBAapHEBKIX JATUHKOB TEM-
NEPATYpsl ABIAKOTCA CPaBHUTENHHO OONBIIAd BENMYHHA IOCTOAHHOM
BPEMEHH M ONpeIeNieHHas CI0XKHOCTh CXEM BTOpHYHOro mpeobpaiosa-
HWA. JI18 cO3maHHA TepMOMETPOR ocoDeHHO YIOOHBIM ABRMAETCA MC-
IOJB30BaHHE JIBYX KBapLEBLIX T€HEPATOPOB, OMHH U3 KOTOPEIX C TEp-
MOYYBCTBHTENIEHEIM KBapIIEM, a APYTOH -~ ONOPHEIM, TepMOCTA0HIN3H-
POBaHHEIM, KOTAa Cpe3 KPHCTalla HE YYBCTBUTEIACH X HIMCHEHHIO
TemnepaTypel. Brrxoznas gacToTta ¢ 060HX reHepaTopoB MOCTYNAET HA
CMECHTENL, ¢ KOTOPOro ¥ CHHMAeTCd PasHOCTHAA 4actoTa. B cnyvae
KOTHa YacToTa 4yBCTBUTENbHOTO kBapua nph 0 °C coBnajaer ¢ 4acTo-
TOH ONOPHOTO, NPH H3MEPSHMH YACTOTH! HA BHIXOAE CMECHTESIA, MBI
moyy4aeM B IH(POBOM BHAE HEMOCPEICTBEHHOE 3HAYCHHE TEMIIEpaTy-
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poi B °C. CobcTBeHHAs pe30HAHCHAA JACTOTA KBAPLEBHIX AATYHKOB TEM-
nepaTyps! koachnercs B npedenax ot 3 xo 30 mln, a u3MeHeHKHe YacTo-
THI IPH H3MeHEHUH Temnepatypet Ha 1 °C cocrasnser 100 - 200 I'n,

Hanpumep, B aBTOHOMHEIX H3Meputenax «[IoTok» B KawecTse
OMOPHOT0 KBApIICBOTO PE3OHATOpa HCMONs3yercs snemeHT PK-169,
a B Ka4CCTBE TePMOUYYBCTBHTENbHOTO — 3nemeHT PK-112 MA-5000KO/.
TepMouyBCTBUTENBHOCTh TAKOTO natdmka coctasnser f{7) = 1000 /K,
4TO TIO3BONAET 0DECeuMBaTh H3MEPEHHE TEMIIEPATYPLI MOPCKOH BOOLI
¢ norpeniHocTsio 0,01 °C ¢ nocTtosHHOH BpeMenu 1 ¢,

OueBHIHO, KBapIEBLIE TEPMOMETPHI CIEIYeT HCHOJNB30BATH MPH
HeoOXONHMOCTH AOCTHXEHHA BHLICOKHX TOYHOCTHBIX XapaKTepMCTHK M
paspemiaroied cnocobHOCTH B CIIy4ac HCCAEAORAHUS MOCTOSHHBIX MITH
MeJUICHHO MeHstomuxca (vacrots! Menee 0,1 I'0) npoueccos, Hanpumep,
IpH M3YHSHMN AIHHHONEPHOAHEIX (IyKTyallHil TeMIcparypsl, ocobeH-
HO NpH MPoBefeHHH A0NTOBPEMCHHBIX ABTOHOMHBIX HaOMIONCHHH.

Hexonmaxmrubie MemoObl UIMEPEHUA MEMAEpamypbl MOPCKOI
BOAB!I OCHOBAHBLI Ha M3MEPEHHH COOCTBEHHOIO TEIIOBOIO H3ITyueHHSA
BOAHO#N TIoBepxHOCTH B HHppakpacHoM (HK) M MHKpOBONHOBOM
(CBY) criextpax. HecMoTps Ha mpeuMyIIecTBa (M3MEPEHHS MOTYT
NPOBOANTBCA NPAKTHUECKM B MKGYI0 NOroxy H B a0boc BpeMs CyTOK),
nenons3osaaue CBY-quanazoHa ang onpecneHus TEMIEpaTypsl I10-
sepxnocTH okcana (TI1Q0) 3aTpyAHAETCA OTHOCHTENLHO HM3KOH H3ITY-
yarenpHol cnocofHOCTHIO BoAb! B 2ToM AdanazoHe (0,3 - 0,4) u cymnie-
CTBEHHOMN 32BHCHMOCTBIO OT COCTOSIHUA HOBEPXHOCTH MOps (BOIHEHUE
pasfuyHbIX MaclTaGboB, ncHa, Opelary d T.M.). AHANM3 HUMEIOUIUXCS
B HACTOALLEE BPEMA PE3y/IbTATOB CIYTHHKOBBIX SKCIIEPHMEHTOB IIOKa-
3sIBaeT, 4ro nonydenue ouehok TIIO B 3ToM AnanasoHe ¢ NOTpPELIHO-
cTsio MeHee 1,5 — 2 °C B 6auxaiiniem BpecMend ManosepoaTHo. B K-
nuanazone uwa uaMcpenue TIIO cunpHO CKa3biBaeTCHA BIHAHHC aTMO-
cepsl (Tak, NpU HAMHMH 3HAYMTCARHON ofnauynocTy usMepeHne TITO
HPAKTHHECKH HMCIUTIOUACTCH), YTO BHI3bIBAET HCOOXOAMMOCTL KOPPEKT-
HOI'0 €r0 YYCTa MM HCKITHOHEHHA.

Binsinue armocdeps! Npospisercs B MOJIEKYJAPHOM H a3p030iib-
HoM paccesann MK-u3nmyyeans o0IayHOCTRIO, CCAEKTHBHBIM M Hece-
JACKTHBHBIM €r0 MOTTIOUICHHCM B OCHOBHOM aTMOC(EPHBIM BOHSHBIM
IapoM, YTICKHCIBIM Ta30M H O30HOM, a Taioke mornomenne HK-uzny-
YEeHHA KPHCTAJNAMM JbJd, Pachmofiaralolvxcs BONU3M TpOmomays3bl.
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Ecnu BruaHue obnaaHoctH B UK-nHanaszone usbexaTh MPaKTHYECKH
HEeBO3MOXHO {pe3ynpTaThl H3Meperuii TIIO npu Hanuunu obnadunocty
OOMKHBI KakuM-THO0 00pa3zoM BRIAEIITHCH M3 o0Iiero MacCHBa JaH-
HEIX), TO paccedHue BojaAHEM mapoM, CO;, Oy M nornomenne xpu-
CTa/lIaMH JIba MOXCHO B 3HaYMTENbHOH Mepe ymeHbiHTe. [ 3roro,
BO-TIEPREIX, m3mepennua B HK-xuanazone nposoasT B Tak Ha3bIBaEMEIX
OKHaX IPO3PauHOCTH aTMOC(EPHI, XapakTepH3YIOMMXCA [MOYTH Moj-
HEIM TTPONYCKAHHEM M3TYYEHHS, 2 BO-BTOPBIX, HCHONIB3YIOT MHOIOKa-
Hanbueie UK-pagwomerpsr, obnajaiomue TeXHHMECKHMH XapaKTepH-
CTHKAMM, JOCTUrHYTHIMH B HacToAulee BpemMa. Kpome Toro, misa oneH-
x4 TTIO M0xHO BOCNONL30BATHECA METOAAMH, B KOTOPEIX OCYILECTRIA-
K0TCH AIMITUPHYECKHE CBA3H TEMMEPATYPhl BOXKI C PAJOM M3MEPAEMBIX
BENMYUH. JTO MOKeT OBITH pPeanM30BaHO TYTEM HCNONIL30OBAHMA [aH-
HEIX MIPAMBIX OJHOBPEMEHHBIX MOACITYTHHKOBBIX H3MEPCHUM FHApOME-
TEOPONOTHICCKHX NAapaMeTPoB ¢ NocneRyomel craTucTuaeckoi obpa-
0oTKOI peaynsTaToB HAOJIONEHAH, IPUMEHAS PerPecCHOHHBLN, KOoppe-
NAUMOHHBIH aHamu3sl B T.1t. HMcnons3opanue MogoGHBIX METOHNOB MO-
3BOMMIC AOCTHIHYTH norpeuHOCTH onenku TTIO B npenenax 0,5 — 1,0
°C. Ilpumenenne UK-pagoMeTpoB ¢ CAMONETOBR HA HEOONMBINKX BHICO-
TAX MO3BOJAET AOCTUIHYTh emte Gonbureit TounocTy niMeperus TIIO.

AHaMM3HPYA NONOKUTENbLHLIC H OTPHUATEIBHBIC CTOPOHBI CYILe-
CTBYIOMINX OHCTAHLHOHHBIX MeTomos m3Mepenwmit TIIO, moxuHO mpu-
ATH K BEIBOJAM, YTo Haubosee uenecoobpasHO NPOBOXUTE UIMECPEHHS
TeMHEPAaTYPE! BOB! KOMINIEKCHO C HCTIOIR30BAHMEM KaK MONCITYTHH-
KOBEIX npAMBIX usmepeHn#, Taxk 1 K- u CBU-meronor. B stoMm cmy-
yae NpAMble MOICHYTHUKOBLIE M3MEPEHHUS HCMOJb3YHOTCH KaK Kanuo-
porounas 6asza g MK-uzMmepenuit, npoogumMeix B yciaosuax 6e306-
nayHoit atMochepsl. Pe3yibTarbl 3THX H3MEPEHUH (TOYHOCTL KOTOPBIX
NPUHLMITHANEHO gocTrraer Bosee Beicokoid, yeMm npu CBU-papvomer-
pHdeckHX H3Mepennsx) 6ymyT yxe KanmmbOposouHOR OCHOBOM AN4 BCe-
norogHore Meroxa onpeaenenns TIIO-meropa CBY-paguomerpum.
MoXHO HafIeATRCH, 9TO peaH3allHsa TAKOTO MOAXOAAa NO3BOAMT TOBLI-
CHTh TOUHOCTH H3MEPEHHS TEMIIEPATYDH HOBEPXHOCTH OKeaHa.

Takum obpasoM, cyumecTBYeT GONLmIOE KOTHYECTRO PA3AMIHBIX
BO3MOXKHOCTEH H3MEpEHHS TEeMIepaTypht Mopckoil Boapl. [lo npuuuu-
Iy B MECTY NPOBeJeHHS M3IMEPEHMH BCe HIMCDHTENH TeMIEPaTyphl
MOXXHO MOIPA3NCINTE Ha ITyOOKOBOOHBIC M3MEPHTCHAM, M3IMEPHTEIN
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TEMIepaTyphl nosepxHocTi Mops (TTIM) 1 u3MepuTenn TeMnepaTyps!
noBepXHOCTHOTO c1og Mopa (TTICM).

Ion memnepamypoti nOGepXHOCMHO20 CROA NORUMAETCH TEMIIE-
parypa BCPXHETO C5104 MOPCKOH BOBI ToNMHON He donee 1 M B MecTe
M3MepeHHs, IpHHHMaeMasi 33 CPEIHIOK B ITOM CJIOE M YCJIOBHO pac-
npocTpaHseMas Ha Ommxadilylo akBaTopuio. TeMmIlepaTypy HOBEPXHO-
CTHOrO CIIOf CICAYET OTHHYATL OT MeMREpamypsl ROBEPXHOCHU MOPA,
NOX KOTOPOH NOHHUMAaETCs TEMIIEpaTypa TOHKOIO MOBEPXHOCTHOrO
C/I08 MOPCXOH BOAB! TOJMIIIMHON OT HECKONBKHX MMKpPOH g0 | — 2 cM.
TemnepaTypa OBEPXHOCTH MOPS MOXKET OTNHYATBCA OT TEMIIEPATYPEHI
nosepxHocTHOTo cnod Ha 1 — 3 °C. Benencreye uenapenus ona obsid-
HO HMAC TEMICPATYPHI IOBEPXHOCTHOT'O CJIOA.

7.6. UamepuTenu remMnepaTypbl MOPCKOW BOAbI

B uacrosuice BpeMs B OK€aHOIOIHYCCKOH NpaKkTHKe Ans M3Mepe-
wua TIIM (TT10) npuMeustoTca B OCHOBHOM JIMIUE HEKOHTAKTHBIC Me-
toaet (MK- ¥ CBU-paguomerpsl). Tak kax Haubonbilee NpHMEHEHHE
Hawny HK-panuoMerpr, HCIONRIYIOLIME, KAK M3BECTHO, ECTECTBCHHOE
(TennoBoe) W3Ny4YCHHE BOAHOM IIOBCPXHOCTH, OCTaHOBHMCcA Oolece
110(po6GHO Ha MX NpUHLIKNE AcHCTRUA.

(OyHOAMEHTAIBHON OCHOROH IIPM PACCMOTPEHHH TEIUIOBOrO M3M1y-
JeHus ARJsercs nonstue 06 abcoromnuo weprom mene (AYT) — Teune,
DOTNOWAILEM BCC NAJAOIIee Ha HEro M3NydYcHne MoOpiX ANHH BOTH.
Cnexrpanshoe pacnpegencane nanydcans AYT onuckisaerca 3akoHOM
[Tnanka:

Wy, =2mthe? | (W™ T _ 1y, (7.6)

rae W), — cnekTpainbHas IUIOTHOCTh H3INYyYCHHS, Brom MM A —
JUIHHA BOJIHBI, MKM; A4 — noctosHHas [Inanka, (6,6256 + 0,0005)-10*34
Br-c?; T— a6comorHas Temnepatypa, K; ¢ — ckopocTs cBeTa, (2,997925
+ 0,000003) 10" emc™'; ¢) = 2nhc? = (3,7415 £ 0,00019)10* mim-K;;
K — nocrosunas bonbimana, (1,38054 = 0,00018)-10™ BrcK™.

Ananus BuipaxeHus (7.6) nO3BOAAET CACHATL BBHIBON, YTO NMy4u-
CTBIH NOTOK, H3NnydacMblii AUT, ObICTPO BO3PACTAET C POCTOM TEMIIE-
paTypsl. BaipakcHUE 3TOTO BO3PACTAHMA MOXKHO TIONYHYHTD, POHHTET-
pupoBap yparsenue Ilnauka;
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Wy= “jdx =Pkt s )t = o1

210 cOOTHOIICHWE HashBaeTcAd 3axkoHOM Credana-bonbiMaHa,
a g = (56697 + 0,0029)10™? Brem™>K* ~ mocrosunas Credana —
Bonbumana. Ipoanddepenimporas ypasserne Ilnanka, noryyum 3a-
KOH cMelueHns Buna:

AmaxT = a,
TIOE Amax — ANHMHA BOJNHBI, HA KOTOpO# HaOII0aeTca MaKCHMYM pacripe-
OelicHHd CHEeKTpalbHOH IIOTHOCTH M3JYY€HHS NPH JaHHOH TeMnepa-
Type, a = (2897,8 = 0,4) mxm-K.

Paccuuras ¢ nomomsio (7.6) nanydenne AUT npn remmeparypax
ot 240 no 300 K, TemMneparypax sKCTpeMagbHbIX COCTOAHMH OKeaHOoo-
rugecknx obvexroB (33 ... +27 °C), nomy4uM, YTO MAKCHMATbHbIE
IUIOTHOCTH H3TyYeHus OyayT NEKaTh B Npenenax mauy sonk 9,5 — 12,1
MKM M aMetoT 3uauenns 1,03-107 1 3,14-107° Br/iem® Mxm. Crbie 99 %
IUTOTHOCTH HIMyH4eHNA HPUXODHUTCA Ha CHEKTPaIbHYI) 001acTh 4 — 40 MKM,
a B juanasone 8 — 13 MxmM cocpeoToucHo 35 % BeeH UIOTHOCTH M3MY-
YEHUA.

GopMupoBaHKE TEINIOBOTO W3INYYEHUS MODA NPOHCXOAUT B TOH-
KOM TOBEPXHOCTHOM CJI08, TONLIMHA KOTOPOro B AHamaloHe § — 14 MxMm
coctapager okono 0,02 MkM. TepMHUSCKHH PeXHM ITOTO CIOA OTIIHYA-
€TCH OT PEeXUMa HIKEISKAIUX CINOEB ¥ onpexernaeTcs 3PHeKTHBHEIM
HK-rzmyueHHneM NOBEPXHOCTH MODPS (Pa3sHOCTh MEXKAY INHHHOBOJHO-
BBIMHM H3Iy4EHHAMH HOBEPXHOCTH MODPSA M aTMOCHEphI), OTEPAMH Te-
TUIa Ha MCTIApEHUE, TeIioobMeHoM ¢ aTMocdepoit ¥ ¢ HIDKENeKanMHU
cnosMy Boabl (B MeHbuuc# creneHM). Paswocts TIIM v BoAn! Ha riy-
Oune oxono 0,5 M MOXET COCTaBAATE OT ACCATHIX NONCH rpajgyca A0
HECKONBKUX TPanyCoB M MOMKET TOJBEPraThed CYTOUHEIM KomeOanmsim
H [10 BENNMYHHE, U 10 3HaKY.

Ilpr npoxoxpenun NK-m3mydeHns oT BOAHOH MOBEPXHOCTH [0
NPUEMBHKA H3MEPHTEIBHOTO NPUGOPa OHO NOABEPrAETCA NOTTIOMEHUIO
K paccesHHIo razaMu aTMocdepsl, MAAKUMHY ¥ TBEPUbIMH YaCTHHAMH,
HAXOAANIMMHACA BO B3BENIEHHOM COCTOAHHM. OCHOBHBIMH rajaMyl aT-
Mocdeps!, nornomaommMe MK-paguaumo, sBsoTcs BogAHo# nap,
yrReKucHni ras ¥ 030H. Ilpy Banuaxy OCANKOB K 005aYHOCTH UaMepe-
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Hue uHdpakpacHoH paavaLMyM NPOBOAUTE TAKXKE HEBO3MOXKHO. Ilo-
raomenne UK-panyyenns ykasaHHeIMH razaMu aTMmocdepst sBisercs
M30UpaTenbibiM ¥ CClIEKTUBHBIM, KMmeiores yuactkn MK-guanasona,
TAC CHEKTPabHbI K02QpUIIMERT NPONYCKaHuA 13 NPaKTHHECKH PaBeH
Hymo 4, HaoGoport, rae oH BiK3oK K exuaune. [TepBble M3 3THX ydacT-
KOB Ha3blBAIOTCA NOAOCAMU HO2ROWjerus, a BTOpble, TAE atMochepa
npo3pagHa ama UK-usnydeHus, HasbIBAIOTCA OKHaMU NpO3PAYHOCMU
ammocgepei.

WudpaxpacHpie H3MEPUTENbHBIE NMPHOOPLI PETHCTPHPYIOT CIIEK-
TPANLHYIO NNOTHOCTh MSMYYEHHA H HOCAT HA3BaHWE UHDpaxpacHblx
paoduomempos. [lpuanun nonyvenus xaHsbix o TIIO no pesynsTatam
H3MCPEHUS CIECKTPAIBHOH IIOTHOCTH H3/Ty4YEHHS OCHOBBIBACTCA Ha
UCIIONL30BAHHH 3aKOHOB TEINIOBOro MimydeHus. [Ipocras u oueBnaHas
CBA3b TEMIICPATYPh H3JIYYAKOLICH NOBEPXHOCTH M MHTEIDANbHOM CIIEK-
TPAJILHOM TUIOTHOCTH W, BBITEKAET W3 MCIONL30BaHHA 3akoHOB Cre-
dana-bonsumana, Jlambepra, Kupxroda:

WTOZ (8(.‘)‘!f ﬂ)Tg,

I7i€ £ — HHTErPANBHaS H3TY4aTeNbHAA COCOOHOCTE BOAHON TTOBEPXHO-
CTH, G — MOCTOAHHAA H3IIYHCHHA, T(] — TCpMOI[HHaMH‘-ICCKaﬂ TCMHCpa—-
Typa H3Ay4arolleH MOBEPXHOCTH.

Ioatomy, usmepns Wy, u 3Has £, IErkO BEYHCIUTH HCKOMYIO Be-

muuuHy 7p . Kax u3BecTHO, He CyLIeCTBYET CocofOB HEMOCPEICTBEH-
HOTC H3MEPEHMA JIYIHCTBIX TIOTOKOB. [ MX KONMMYECTBEHHOrO Onpe-
ACTIEHUN TIPMEHAIOTC NpeobpasoBaTeu JyUHCTOR JHEPrHH B ApYrHe
BUJIBI JHEPrHA, Yame BCEro B MICKTPHYECKUH CHrHai. OTHMU npeobpa-
30BATEC/MAMM, HAIBIBAEMBIMU MPUEMHHWKAMH H3Iy4eHMA, MOIyT OLITh
TCPMOIICMEHTEI, DoOMETpH, (hoToINEeMEHTE, TepMOaNeMeHTR Npel-
CTaBNAKT ¢O00I0 CHay pazNHYHEIX TPOBOAHUKOB HITH NOMYNPOBOIHH-
xoB. bonoMerps: npeacTaBngoT cob0d METANIHMYECKHE MM MONYNpPO-
BOAHHKOBBIE TEPMOMETPE! COMPOTHURACHMS C 3aUYCPHECHHOH MOBEPXHO-
cTelo. (PoTO’NMEMEHTEl ABAAIOTCA MpuOOpaMHM, peanu3yIomwuM (PoTo-
anexTpuueckuii 3dgext. bnok-cxema UK-pajgmomerpa, TunuuHas s
BonblunHCTBA cHcTeM nOAOOHOr0 poaa, NPHBEAEHA Ha puc. 7.5,
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Puc. 7.5, Obofmennas Gnox-cxema HK-panguomerpa.

PanpanmonHblfi AOTOK OT BOOHOH NoBepxHOCTH nonapmaeT B UK-
pagHOMeTp 4epe3 BXOAHOE OTBEPCTHE, 3aKphiToe CReTtoduabrTpoM (1),
npospaynsiM gt MK-wamyuenns » npegenax palouyero uHTepBaia
OJIHH BOAH AA, ¥ $OKYCHPYETCA 3epKalbHEIM 00bekTHBOM (2) HA MpH-
SMHHK H3ny<cHis (4). DNeKTpHYecKdil CUIHAN OT NPHeMHHKA H3I1yde-
HEf, NpONOPUHNOHANBHBIA pafiHaluOHHOMY NOTOKY, mojaetca B Onox
ycuseBus ¥ npeobpazoBanus (5), riocie 4ero NONAKACT HA perucTpa-
top (6). Ang nopeimenus Tounoct MK-paguometp cHabxaerca omop-
HBEIM HCTOYHHKOM U1 CDABHEHHA BO3HHKAIOLIErO CUIHaia ¢ CUrHAIOM
OT BOAHOH mnoBepxHocTH. [ 3Toro mcnonbdyerca Maxker AUT (9)
B BHJIE, HAPHUMED, NMONOCTH KOHHWYECKOH (OpMbI, 3a3epHEHHON BHYT-
pu. Temneparypa makera AUT perynvpyercs m H3MeEpaeTcs TEPMOCO-
npotusieHHeM (8). Usityyenne ot BOAHOH ITOBEPXHOCTH K OT ONOPHO-
r0 HCTOYHHKA MOIIEPEMEHHO ¢ NOMOLIBIO MoxymTopa (3) Hanpasnser-
€A Ha npueMHuK uznyyeHus (4). B kauecTse nogoGHoro Momyastopa
MOXET MUCHONB30BATHCA 3CPKANBHLIH JHCK C NPOPE3sMH, BpamlacMblid
anexrpoasurareneM (7). Ilepen makeroM AUT Ha nmyTH MOTOKa H2ITY-
YeHHA cTaBUTCA ceeTodunbTp (10), HaeHTUYHEIH cBeTOQUIBTPY (1).

Cymecreyer muoro xoHerpykuuii UK-pammomerpos, pasnugaio-
IHXCA MCIOIB30BAHHEM DA3NMUHBIX THIIOB MPHEMHHKOB H3MYYCHHS,
PacIioNoNEHHEM MOOYJIITOPA, THIIOM TIPUMCHAEMBIX O0BEKTHROB (JTHH-
30BBIE WIH 3epKalbHbIe), pasMenieHieM Maketa AUT u t.n. Hekoropsie
MOIMGHKALMH, HCIIONB3YIOIIME B KAYeCTBE NPHEMHHKOB H3NY4CHHA
TEPMOJNIEMEHTHI, MOTYT COBCEM HE MMETh MORYJATOPOR U OINOPHBIX
HCTOYHHKOB. B 3TOM cifydgae OfMH cHaii TEPMOdNIEMEHTA TCPMOCTATH-
pyercsa. KpoMme Toro, s mojydeHus TeMIEpaTypHOrO MOJs IOBEpPX-
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HOCTH OKE€aHa MOTYT HCIO/Ib30BaThCs ckanupyiomne UK-pamiomerpsl.
Omn¥ MO3BOJAIOT OCBEIATH MIHPOKYIO NIOJIOCY Ha BOJHOH NOBEPXHOCTH
110 06e CTOPOHB! OT MapIIPYTa NOJIETa JIETATEALHOTO aNapata U Nomy-
YaTh HEMOCPEACTREHHO €€ TeIUIOBEIE H300paKeHus.

Nposenennnie 8 CLHIA nccnenosanua HK-pammomerpos, ycra-
HomneHHblx Ha VIC3, nmoxasann, uro nsyxxaraneHuii HK-pagmomerp
KOMITEHCHPYET BAMAHHE HA M3MEPCHHE TEMIICPATYpPhl BOJTHOTC Iapa,
4TO MCKNIOYAET HeOOXOAMMOCTE H3MEPEHMA Npoune TemnepaTypsl 1
napa B atMocdepe. A NpH MCTIONB30BaHAM YeThipexkanansHore HMK-
pazHoMeTpa BO3MOXKHC YMEHBIICHHE NOTPEIIHOCTA HIMEPCHUS TEMIIC-
paTyphl Bompl WpH OTCYTCTBHM OONaYHOCTH 3a CYET OCYIHECTBIECHMA
KOppexkuKH W nornomeHus MK-u3mydeHns cnoeM KpHCTALIOB NbJa,
PacronoKEHHBIX BOMUIA TPONONAY3bIL.

Hsmeperne TeMIeparypsl MOBEPXHOCTHOrO ¢HOf BOAL (rinybuna
o 1 M) MOXET POU3BOTHTHCH PAINIMYHBIME THIAMH u3Mepureneh. Ee
MOXKHO H3MEPHTH OOBIKHOBEHHBIM PTYTHBIM TEPMOMETPOM NPAMC 33
foproM HMH B mpofe BoAwl, 3avepnuyToii BexpoM. Tak ¥ HOCTYTIAIOT
€ Tex nop, kak repmometp, u3obpereHnniid [amneem B korue XVI B.,
Ouin cHabken enuHOOOpa3HOH CpPAaBHMMOH y Pa3HBIX TEPMOMETPOB
IKaTOH, uro mpousomno roneko nocne pabor [lemscus u Jlunues
(1740-¢ rr.). U 8 HacTOAMIEe BpeMs el HONB3YIOTCA I H3IMEPEHHS
TEMIEPATYPHl TIOBEPXHOCTHLIM TEPMOMETPOM B CHENHANBHOH OIIpaBe
OT-51 {puc. 7.6).

OnpaBa crmyxuT ansi yBemJe-
HHS TIOCTOAHHOH BPEMEHH TEpMO-
METpa Mocie MogBEMA €rQ Ha Iamy-
6y. JIns 3TOrCc HMAHEA 4YaCThL OMpa-
BBl BHIMONHEHA B BHAC CTAKAHUMKA,
3aMONHAEMOrc BOJOH M3 TOUKM H3-
MEpPEHHA, UTO CBOOMT K MUHMMYMY
HCKKEHHE DE3YNbTATOB W3-33 W3-
MEHEEMA OKPYXAOWEH TeMIepaTy-
pst. Kpome roro, onpasa npenoxpa-
HAET XPYNKYIO KOHCTPYKLMIO PTYT-
HOT'O TEPMOMETPa OT MEXaHHYECKMX

Puc. 7.6. losepxnocTRent Tepmomerp  NOBPCHKICHNH.
B CMEeUHANLHOR onpage.
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TepmomeTp B JaHHOH KOHCTPYKIHH MOXKET paboTaTs B AUANA30HE
0 — 35 °C ¢ morpemnocteio 10,1 wn 10,5 °C.

Jnsa M3MepeHUs TPOCTPaHCTBEHHOrO paclpefcleHns TeMIIEpaTy-
PEI BOIB! B IOBEPXHOCTHOM M MPHIIOBEPXHOCTHOM CNIOAX Ha XOIY CyX-
Ha HCMOMB3YIOTCA pa3muyHbIc OykcHpyemsbie yerpolictea. Ipocteitiuum
H3 OykcHpyeMuix nOprOOpOB ABNACTCA mepMOMEmp CONPOMUBTEHUR,
OykcupyeMblit Ha kabenb-Tpoce B NMOBEPXHOCTHOM ClIoe BOALL. Ilpume-
POM TaKOTO THIIA YCTPOHCTE MOXET CNYXHTb Oykcupyemas cucmemad
BMC CHIA. JlaTuuk TeMIlepaTypsl BOJkl AAHHOIO YCTPOMCTBA B BHJE
mwnatHHoBoro IITC B cTanbHOM Kopryce ¢ HeBONbIIMM BEPTHKAIBHBIM
CTabHIH3ATOPOM TSl OPHEHTALMH 0 [OTOKY ¢ AMAM&30HOM HM3MEpe-
Hu#l =5 ... 30 °C u morpewHocThI0 M3Meperni +£0,015°C BMoHTHpOBAH
B Kabenb-Tpoc. Beiaepkka cacTeMbl HA paboueM FOpU30HTE OCYHIIECTB-
AAETCA YCTAHORICHHBIM Ha xoHue Kabenn-Tpoca V-o0pasHbIM cHaps-
oM ¢upmel Bpafinion. CucreMa MoxeT OYKCHPOBAThCA €O CKOPOCTHIO
no 12 y3, a paboyas raybuHa onpenenseTcd NMo KOMHYECTBY BBITPAEB-
JEHHOTO Kabena.

B MopckoM ruapodusuueckoM HHCTHTYTE (AH Yipanunl) Osin
paspaboran OYKCHpYeMBIH WIMCPHTENE: TeMNEpaTypsl, IpeAHa3HA4YCH-
HBIH A U3MEPEHUA TEMIIEPATYPHI HOBEPXHOCTHOTO CIOS CO CCHYIO-
IIHMH MEeXHUYeCKUMY XAPAKMEPUCIMUKAMU.

Jnanazon mamepenns, °C -2 ...35
Horpenmoctes u3mepeuns, °C 0,1
YyscTBHTENBHOCTD, °C 0,01
IlocTosnHas BpeMens, ¢ 1
JIACKPETHOCTL OTCHETA, © 1
MakcuMalibHas riyOuHa DOrpyXeHHA, M 100
MakcumanpHas CKopocTs OYKCHPOBKH, ¥3 15
[TpoaomKHTEALHOCTE HCAPEPLIBHOH paboThl, 4 240

ITnatunoBeic [ITC co cxemoii BTOpHYHOTO NpeobpaloBaHuA MO-
MEHIEHb! B CTANIBHOM KOPINYyce, CHAOKEHHOM CTaOUITH3IHPYIOMUMH PY-
TIAMHM K CBA3aHBI ¢ DOPTOBBIM ONIOKOM OIHOXHILHBIM Kabenb-TpOCOM.
boptoBoe ycTpoiictBo obecrieunpacT Npeobpa3oBaHHE NOTYHASMOH
HHOPMaLK B JECATHYHBIA KOJ|, €r0 UHAMKAUMIO B (PU3HYCCKHUX ¢IH-
Hunax (°C), ocpeanenne pe3ynnLTaToB HaMepenus (5, 60, 300, 600 c mo
BpibOpy onepartopa), BEIBOA HHGOPMALIMM Ha AHANOrOBBIH perucTparop
H HH(POBEIE KAHANIBI PETUCTPALMH.
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lNopasno Gonee cnoxHLIM K TPYAHLIM JIENTOM OKa3alnoch H3MeEpe-
Hue BoAbl Ha raybunax. K XIX B. orrOCHTCA M Hagano pafoT no ¢o3-
JaHMIO NIHPOKO HCNONB3YEMBIX H B HACTOANICE BpeMs 27y00K080OHbIX
onpokudsisaiowuxca mepmomempos. B 1842 r. AfiMe pegnoxun Mu-
HHMaJbHEIA ONMPOKHABLIBAKIMACA TEPMOMETP € PTYTHBIM M CIHPTO-
BHIM HamogHeHHEM, a B 1866 r. 3.X. lIHadxep ckoHCTpyHpOBaX BTO-
poi TepMmoMmeTp (MaxcCHMaIbHO-MHHUManbHENE). HauGonee yaaumoik
ObLIa KOHCTPYKLUHs PTYTHOTO ONPOKHIBIBAIOLLETOCA TEPMOMETPA C OT-
PHIBAIOIIMMCHA CTONOHKOM, TpeanoxkeHHas B 1878 r. mexaHMKaMM u3
Jlounona Herpertu u 3ambpa. JTOT TEpMOMETpP PErHCTPHMpOBAl He
TOJIBKO MAKCHMAJIBHYIO HIIH MHEMMANLHYIO TEMIIEPATypyY, HO H pealb-
HYIO TEMIICpATYpy Ha 3aJaHHOM ropusonre. B 1892 r. ¢panuys llabo,
4 TIO3JIHEC HEMENKMA MeXaHHMK PuXTep NMOMECTHIM BO BHYTPEHHIOK
IIONIOCTS 3AMUTHOTO CTEKIAHHOIO KOXKYXa OIPOKHIBIBAIOLICIOCA TEp-
MOMETpa ROMOJHHICHLHBIR TEPMOMETP. ITOT TEPMOMETp IIO3BOJIMII
YUHTBIBATD H3IMECHCHHE JUIMHE OTOPBABLIETOCA CTONOHKA PTYTH OCHOB-
HOro TEPMOMETPA H3-3a U3MEHEHHH TeMnepaTyphl OKpyKarouleil cpeasl
NpH NOABEME TEpPMOMETpa Ha 60pT cymHa, Y70 Zako BO3MOXKHOCTh II0-
BBICHTh TOYHOCTh M3MEPEHH TEMIICpaTyph! BoAbl Ha MoGoii rnybnue.
H no cux mop rimyOOKOBOOHBIE ONPOKHARI-
rajoniuecs TepmMomerpsl (11°) ucnons3yiorcs Bo
BceM MHpe. TI coctodar (puc. 7.7) B3 OCROBHO-
ro (2) u BcnoMoraTenbHoro (5) TepMOMETpOB,
3AKJIKYEHHBIX B 00LIYIO CTEXIAHHYIO 000I0UKy
(4), npemHa3zHAaYECHHY0 MIf MNpeAOXPaHEHHA
TEPMOMETPOR OT BHelIHero AaBueHHA. (JCHOB-
HOH TEPMOMETP, CHYXalMH 1 H3MEpeHUd
TEMIIepaTypel BOLEL Ha TOpH30HTE Habmoge-
HHH, COCTOMT M3 pesepsyapa ¢ pryTeio (7) m
NPHKPENNEHHOIO K HeMY TOACTOCTEHHOTro Ka-
UHIISpa ¢ HaHECEHHOH Ha HeM mkanod. IIpo-
CTPAHCTBO MEKOY PE3EPBYApOM H CTEKIAHHOMH
obonouko#d ana yBeIWY4EHHA TEILNOMPOBOAHO-
CTH 3alOJHEHO PTYThi0, OTHENIEHHOH OT oc-
Prc. 7.7. TryGoKkosox- Tanf.noii YacTH TEPMOMETpa TNpOOKOH, CiIyKa-
upilt onpokHnpaonmi- WA ONHOBDEMEHHO M [IIA KDETACHAA TEPMO-
cs Tepmomerp (TT). METpa. Karxwmslp Ha HCKOTOPOM pPACCTORHMH
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OT pe3epByapa HMEET CyKCHHE M crieluansHoe otersneHue (1) (rmy-
X0H OTPOCTOK), MPEeIHAZHAYCHHbIH 1% 00phIiBa PTYTH IIPH ONPOKHBI-
paHu# 11" B fHKcanyu onpeielleHHoro e¢ 00BeMa, COOTBETCTBYIOMIET D
U3MEPEHHON TeMnepaType.

Bcenen 3a orpocTkoM KanmiuIspHas TpyOxa 3asepHyTa nerneit (6)
JUBL TIPHEMAH3IHIIKA pryTH. C HPOTHEONOIOKHOH CTOPOHR! KalM/LLIpD
32KAHYMBAETCA NMPUEMHHUKOM (3), KOTOpBIA NpH onpoxuapisanmu TI
3aMONHAETCA NONHOCTHE), OOBheM NpHEMHHKAa M KanWUIspa A0 TOHKH
By I KOXKAOre TEPMOMETPA NMOCTOSHEH, BBIPAXKAeTCA B TPagycax U
oGo3HagaeTes Vo une Vol

BenoMoraTensHelit TEPMOMETp, BMORTHPOBAHHBIH B ONPOKIMHYTOM
HOJIOKECHAH OTHOCHTEALHO OCHOBHOIO, CIYXKHT IUIA H3IMEPEHHA TeMIie-
paTypsl BHYTPH CTEKIIHHONO 0anloHa B MOMEHT TIPOM3BOACTBA OTCYE-
T4, 4YTO NO3BOIIKET BHECTH NOIPABKY B ITOKa3aHHA OCHOBHOTO TEPMO-
MECTPa Ha HIMEHEHHC TEMIIEPATYPhl OKPYXKatomieH cpeibt {PeayKIHOH-
Has NomnpaBka).

TT BRIMyCKAKOTCA € PA3NMYHBIMHU IIKANAaMH OCHOBHOTO TEPMOMET-
paor—2 ... 8°C no -2 ... 32 °C, ¢ neno# pencams ot 0,05 10 0,1 °Cu
¢ TIOrpeIIHOCTEIO H3MepeHHit ot £0,05 no +0,1 °C. BeniomorarenbHeie
TEpPMOMETPBI UMEIOT INKaihl ¢ mpegenaMu —20 ... 45 °C ¥ ¢ geneHHAMH
wkains! gepes 0,5 °C.

B 1914 r. 1. B. lllnusanep onucan BO3MOKHOCTE HCIIONB3OBAHHUA
TI ana onpepenenMs IiTyOMHB! MOrpyXeHus npubopoB B Mope. Eciu
B rry6OKOBOAHOM ONPOKHABIBAIONIEMCA TEPMOMETPE PazrePMETH3HPO-
BATh HAPYXKHBIA CTEXIMHHBINA KOXYX B €r0 HIOKHEH 9aCTU CO CTOPOHEI
pe3epByapa OCHOBHOTO TEPMOMETPA, TO B TAKOM HE 3alIMIICHHOM OT
JaBICHHA TEPMOMETpE AIHHA cTronbuKa pTyTH B Kanuiuape 6yaer #s-
MEHATBCA HE TOMBKO MOJ BIMAHHEM TEMHEPATYDhI, HO H B DE3IYNLTATE
MEHAICIIErOoC THAPOCTATHIECKOro AaBncHuA. Takoe ycrpoHcTBO MHO-
Ny4HI0 HasBaBHe mepmomemp-anybomep TI'M (puc. 7.8). B xoncrpyx-
i TI'M npenycMOTpeHO OTBEPCTHE B €r0 BEPXHEH HacTH I CTOKa
BOJEI, 4 PeiepByap ero OCHOBHOTO TEPMOMETPa OTOTHYT UM Paclolara-
€TCH BROAb Kamunjgpa A YMeHbIUCHHs obmied maunel raybomepa.
Onnoepemenno ¢ TI'M B nape ¢ HuUM Ha Ty e ITyOMHY OMycKaeTcs
oObrnbi T

Orcger mo TT" paeT MCTHHHYIO TEMIEPATYPY BOABL HA JAHHOM TO-
PH3OHTE, a OTCYeT o TI'M HCKaKEH BIMNHHCM IaBIICHHMSA, HO3TOMY
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