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HNPEJNCJIOBHUE

B nacTosmee BpeMs nHGOPMALUA O COCTOSTHAN aTMOC(EpHI IIHPOKO
HCTIONB3YeTCs KaK MPH COCTABICHHH IPOTHO30B TOTOMABI, TaK M IPH perie-
HUHM MHOTHX SKOHOMHYECKHX 3a/1a4. MHOXECTBO CHCTEM M METOJIOB HCCIIC-
JIoBaHUS aTMoc(depsl, a TakKe CIIOKHOCTH, CBA3aHHBIE C pa3sHOOOpa3ueM
TEXHHYECKHUX CPEJICTB IOJIyYEHUS] METEoposIornyeckoil nHdopmanuu Tpe-
OYIOT TIIATENILHOTO N3yYCHUS.

B nocobuu paccMOTpeHbI COBPEMEHHBIE METOJIBI M IPUOOPHI, Mpea-
Ha3HAuUeHHbIE AJIS MPOBEICHHMS METEOPOJIOrMYEeCKMX H3MEpeHuil, ompene-
JICHbl OCHOBHBIC TPEOOBAaHMS K AKCIUIyaTallid ¥ BO3MOXXHOCTH UX BBIOOpa
IIPU BBINOJHEHUH HAYYHBIX UCCIIEAOBAHUM, a TAaKXkKe JaHO OMHCAHUE MIUPO-
KO HCITOJB3yEMBIX IIPHOOPOB.

B rmaBe 1 m3mararorcs TpeOOBaHUS K M3MEPEHHUI0 METEOPOJIOTHUE-
CKHX BEIUYMH C TOYKU 3PCHUS IOCTIDKEHHs TpeOyeMoil TouHocTH. B ria-
Bax 2-5, 7 ommcaHpl HAOFOICHHS 32 METEOBETIMUYNHAMH (aTMOC(EepHOE TaB-
JICHWE, TEMIIepaTypa U BIKHOCTh BO3/yXa, BETEp, OOJAYHOCTH, OCAIKH),
KOTOPBIE HCIIONB3YIOTCS MIPH METECOPOJIOTHICCKOM 00ECIIEYCHUH B COOTBET-
ctBUM ¢ pekoMeHgarmsaMu BMO. TpuBoasTcst onucaHus MUPOKO HCIIONb-
3yeMbIX U HOBBIX HaTuyukoB MeteoBenuunn (PU-3, FS11, LT31, PBO-2M,
CL31, JOJI-1, Wind 30, UTIB-01, PTB210, PTB220, HMP45D).

I'naBa 6 mocesieHa BUAUMOCTH B atMocdepe. OnucaHbl pa3inuHble
METOJIBI ONpeneeHus (M3MEepeHHs) BUIUMOCTH, KOTOpPBIE YAOBIETBOPSIOT
TpeOOBaHUAM 0E30MAaCHOCTH B3JIETa M TOCAJKH BO3AYIIHBIX cynoB. [Ipex-
CTaBJICHBI TEPMHHBI, XapaKTEPUIYIOIIUE BUIUMOCTD.

B rnaBe 8 ommcaHbI METOABI U CPENCTBA AaKTHHOMETPHUYCCKUX H3MeE-
peHuii. [laHBI IOHATHS CONHEYHOW paIvalliy, OIMCAHUS aKTHHOMETpA, -
paHoMeTpa, anpdenoMerpa u GasaHcoMmepa.

I'maBa 9 mocsieHa aBTOMaTU3AIMHA H3MEPCHUS METCOBEINYNH, He-
00XOIMMBIX Ul MeTeopoJiorudeckoro obecneyenus. [lokazaHno, 4To aBTO-
MaTHYECKHE M3MEPEHUs U 00paboTKa, MPOM3BOIATCS HAMCKHO, a HH(DOP-
Marus 6onee onepaTHBHA M IOCTOBEPHA, YEM pe3yIbTaThl BU3yaJlbHBIX Ha-
Onronennii. B rnaBe gaHO onmMcaHMe KOMIUIEKCHOM paJHOTEeXHHUYECKOH as-
poapomuoit MeTeoponorndeckoit ctanuu KPAMC-4 kak BBIYUCIUTENBHO-
r'0 KOMITOHEHTa H3MEPHUTEIBHON CHCTEMBI.



BBEJEHHUE

OcHoBHOH (hakTHUeCKHUH MaTepHall IJIi CBOMX HCCICIOBAHHN Me-
TEOPOJIOTHS MONTyYaeT MyTeM HaOJIIOJCHHH B IPUPOIHEIX yciuoBHaX. Cye-
CTBEHHAss OCOOCHHOCTb METEOPOJIOTHYECKHX SBJICHHH — HMX MPOCTPAHCT-
BEHHO—BPEMEHHAs1 N3MEHYMBOCTb. JTO BBI3BIBACT HEOOXOIUMOCTH TaKOH
opraHu3any HaOJIOAEHUH, KOTOpas MO3BOJUT CBOEBPEMEHHO OTMETHTH
BO3HHMKHOBEHHE SIBJICHUSI U IPOCIECIUTH 32 XOJOM €ro pa3BUTHs. JTa He-
NIPEPHIBHOCTh HAOJIONECHUH BO BPEMEHH U IPOCTPAHCTBE JOCTUTACTCS IMy-
TEM OpraHH3alUK CETH HAOJIOAATEIbHBIX IyHKTOB, B KOTOPHIX PETYJSIPHO
MIPOBOASATCS HAOIIONCHUS 110 €MHON O0IIel mporpaMMe ¢ IMOMOIIBIO OJIHO-
THUITHBIX IPUOOPOB.

Memeoponocuueckue HabOOeHUs — 3TO W3MEPEHUS M Kaue-
CTBEHHBIC OLICHKH METCOPOIIOTHYCCKHX BEJIMYMH: TEMIICPaTyphl ¥ BIaKHO-
CTH BO3IyXa, aTMOC()EpHOro IaBICHUS, BETpa, 0OJaYHOCTH, OCAIKOB, TY-
MaHOB, MeETellel, rpo3, BUAUMOCTH, & TaK)Ke HEKOTOPBIX BEJIHYHH, HEIO-
CPEICTBEHHO HE OTPAKAaIOIIUX CBOMCTB arMocepbl WIM aTMOC(EpHBIX
MPOLIECCOB, HO TECHO CBSI3aHHBIX ¢ HUMH. TaKOBBI TeMIIEpaTypa NOYBbI HIIH
TIOBEPXHOCTHOI'O CJIOA BOJbI, UCIIAPCHUE, BHICOTA U COCTOAHUE CHEKHOI'O
TIOKpOBa, NPOAOJIKUTCIBHOCTE COJTHEYHOTO CUSAHUA. Ha HEKOTOPBIX METECO-
CTaHIUAX BCAYTCS Ha6JHOZ[eHI/I§I HaJl COJIHECYHbIM, 3€MHBIM HU3JIYUYCHUCM U
aTMOC(epHBIM IEKTpUYECTBOM. MeTeoponorudeckue HabIIOAeHH 3a CO-
CTOSTHHEM aTMoc(epsl 0 BBICOT Ookosio 40 xu Ha3bIBAIOTCS aspoiocuye-
cxumu. HaOmoeHus 3a cOCTOsIHHEM 0oJiee BEICOKUX CIIOEB aTMOC(HEpbl —
AIPOHOMUYECKUMU.

[MonHble W TOYHBIC HAONIONCHUS BEAYTCS B METCOPOJIOTHYCCKHX U
adPOJIOTUYECKUX 00cepsamopusax, MUMEKIINXCS BO BCEX CTpaHaX MHpa.
Yucno takux obcepaTopuidi HeBenuko. KpoMe Toro, qaxe cambple TOYHbIC
HaOJIFOJICHUsI B HEMHOTOYHCIICHHBIX MyHKTaX HE MOTYT JIaTh MCYEPIIbIBAIO-
LIETO MPEACTABICHHS O KU3HU aTMOCQEPHI, MOCKOIBKY aTMOC(hEpHBIC MPO-
LecChl B pa3sHOU Treorpaduueckoil 0OCTaHOBKE MPOTEKAIOT II0-Pa3’HOMY.
ITosToMy, KpOoME METEOPOJIOTHMYECKHX 0O0CepBaTOpUil, HaOJIOACHUS Hax
OCHOBHBIMH METEOPOJIOTHYECKUMH BEJIMYMHAMU BEAYTCS Ha Memeopoiocu-
YecKux U ad3ponocuteckux CImanyusx o BceMy 3eMHOMY IIapy.

Jns m3ydeHus reorpaM4ecKoro paclpeneneHus MeTeOpOJIOTH-
YEeCKUX BEJIMYHMH U CPAaBHEHHS COCTOSIHUS aTtMocgepsl (II0T0JIbl U KIMMaTa)
B pa3IMYHBIX MecTaX 3eMJIM HeoOX0AMMO, YTOOBI METEOpOJIOTHYECKHE
CTaHIMM B KaXJIOH CTpaHe M BO BCEX CTpaHAaX MHpa BEJU HAOJIIOJICHHUS I10
BO3MOXKHOCTH OJTHOTHITHBIMH NTPUOOpaMH, IO €IMHOI METOJIMKE, B OIIpeie-
JICHHBIC Yachl CYTOK. MIHBIMH CIIOBaMHM, CTAQHIIMH, PAacIlOJOKEHHbIE B KaXK-
JIOl cTpaHe M B MUPE JIOJDKHBI COCTABIIATH €IMHOE LIEJI0e — Memeopoao2i-



yeckylo cemwb. Bo Bcex crpaHax, B ToM uncie u B Poccun, cymiecTByer oc-
HOBHAsI TOCY/IapCTBEHHAS CETh METEOPOJIOTHYSCKUX CTAHIINM, OTBEYAIOIIAs
yKa3aHHOMY BHIIIIE TPEOOBAHHUIO €TUHOOOPA3HOM U COTIIACOBAHHOW PaOOTEHI.
[MoMuMoO Hee CYIIECTBYIOT M METEOPOJIOTHYECKHE CTAHINH CIICIIHAEHOTO
Ha3HAUEHU, CBA3aHHBIC C PA3IWYHBIMH MOTPEOHOCTSIMH B HAyKe W 3KOHO-
MHKe (CeNbCKOXO03SHCTBEHHBIC, aBHAIIOHHBIC, OEpEroBhIe U 1Ip. ).

Merteoposioruyeckue CTaHIMKM TOCYJapCTBEHHOW CETH yCTaHaBIIH-
BalOTCsl PABHOMEPHO B MECTaX, XapaKTepHBIX JUIs JJaHHOTO paiioHa. HyxHO
CTPEMHUTHCSL K TOMY, YTOOBI TIOKa3aHUsI CTAHIMH OBLIN penpe3eHmamueHbl-
MU, T. €. XapaKTepHBIMH HE TOJIBKO JUIS ee OJIMKaiIIinX OKpecTHOCTEH, HO U
JUISL 3HAUUTENBbHO OOJbIIEH TEpPPUTOPHU. MeETeOpOJOrHYecKUe CTaHIUU
CHELHUaJbHOTO Ha3HAYEHUsS] pasMELIAloT HMCXOJs W3 IPOU3BOJCTBEHHBIX
3amad.

BaxHelme yciIOBHS CETEBBIX METEOPOJIOTHUECKUX HaONFONCHUH,
MTOMHUMO CHHXPOHHOCTH, — UX OIUMeNbHOCMb U HenpepbleHocmyb. OTHeb-
HBIC TOIBI CHJIBHO OTIHMYAIOTCS JAPYT OT JOpyTa IO PEXHMY aTMOC(HEpHBIX
MIPOIIECCOB. DTHM OTPEACISICTCS HEOOXOIUMOCTh MMETh MHOTOJIETHHUE Psi-
IIBl CHCTEMaTHUeCKUX HaOmoneHnid. [lepeHoc ctaHIMK B Apyroe MecTo 00-
PBIBaCT MHOTOJICTHUH Psil HAOIIOACHUH UM HAPYIIACT €r0 OHOPOIHOCTb.

Jns nmpeackazaHus MOrobl METEOPOIOTHUECKUe HaOII0ACHUS HE00-
XO/IMMO BECTH TIOCTOSIHHO M HempepbiBHO. Kaxkplil 1eHp B aTMocdepe Ha-
OJIIOIAI0TCSL BCE HOBBIC OGCKOHEYHO Pa3HOOOpPA3HBIC YCIOBUS, a MPH MPO-
THO3€ MOoroAbl MpUXOJUTCA UCXOAUTH U3 q)aKTI/ILIeCKI/IX yCJ'IOBI/Iﬁ B HACTOsA-
IIeM U TIPOILIOM.

CucrteMa NONMy4eHUsS IEPBUYHON METEOPOJIOTHYECKOW HHPOPMALIUH
BKITIOYAET:

— CeTh HA36MHBIX METEOPOIOTHICCKUX CTAHIIHI;

— CETh a3POJOTHYCCKHUX CTAHITHA;

— CeTh CYIOBBIX HAOIIONCHUI, IKOPHBIX U OpeH(yOMUX THIpOMe-
TEOPOJIOTHUECKUX CTaHIHi1 (OyeB);

— CeTh METEOPOJIOTHYECKUX PAANOJIOKAIIMOHHBIX CTaHIIHNH;

— KOCMHYECKYI0 METEOPOJIOTHYECKYIO CUCTEMY;

— CUCTEMY aBHaHHOHHOﬁ Ppa3BEAKU TOT'OJIbI.

Kpome TOro, B COCTaB MEPBHYHON METEOPOJIOTHUECKON HH(pOpMa-
MU MOTYT BKIIFOYATHCA JTAaHHBIC, ITOJTy4a€MbIC C IMTOMOIIBIO CUCTEM PaKET-
HOTO M @3pOCTATHOTO 30HANPOBAHUS aTMOC(EPHI.

HaOmoenust Ha MeTEOpOJIOTHYECKHUX CTAHIMSAX BCErO MHpA IIPOBO-
nstest cuaxponHo B 00, 03, 06, 09, 12, 15, 18, 21 4. BceMupHOro coriaco-
BaHHOTO BpeMeHU. HaOnroneHus 3a aTMoCc(hepHBIMHA SIBIICHUSIMHA OCYIIIECTB-
JISTIOTCSI HEIPEPBIBHO. AJPOJIOTUYECKUE CTAaHIIMU IPOBOAAT BEPTHUKAIEHOE
30HAUpOoBaHKe atMoc(epbl. OCHOBHBIM HCTOYHHKOM IIONYYCHUS TEPBHY-



HOW METEOpOJIOTHUECKOW MHPOPMALIUH ¢ aKBAaTOPUHA MOpEH M OKEaHOB SIB-
JISIFOTCS CTAHIMH U cyza 1oroasl. OHU POBOIST METEOHAOIIOICHNS IO TOH
XK€ IIPorpaMMe | B T€ JKE€ CPOKH, YTO ¥ HA3EMHBIC CTAHIIHH.

PaccrosiHre MeXIy COCETHMMH METEOCTAHIMSIMU HE JIOJDKHO IIpe-
BemmaTth 50-100 kM, a MeXIay a’poJOTHMYecKHMMH CTaHOusAIMH — 250 kM.
OnHako HeoOXommMmas IUIOTHOCTh HA3€MHOW CETH METEOPOIOTHYECKHX
CTaHIMI UMeeTcs aneko He Besne. OHa yJOBJIETBOPSET YKa3aHHBIM TpeOo-
BaHusM B EBporne, neHTpansHoil yactu CeBepHoil AMepuku. Han oxeana-
MU, B TOpHBIX paioHax LleHTpanbHONW A3HM pPacCTOSHUE MEXIY METeo-
cranuuusmu pocturaet 1000-1500 kM, a MexIy a’dpoNOrH4ecKUMHU CTaH-
mussmMu — 2000-3000 kM.

Merteoponoruueckasi KOCMHUYECKasi CUCTeMa COCTOUT U3 METEOPOJIo-
TMYECKUX MCKYCCTBEHHBIX CITyTHHKOB 3eMiH, (PyHKIMOHUPYIOMINX Ha pa3-
HBIX OpONTax, ¥ HA3EMHOTO KOMIUIEKCa IpHeMa u 00paboTKH HH(pOpMaIyy,
MOCTYMAIOIIEH OT HUX.

ABHManMoHHas pa3BeKa MOTO/bI ABISIETCS IONOIHATEIBHBIM HCTOY-
HHUKOM TIOJIy9eHHs NEpBUYHOM MeTeoponorudeckoii nadopmannu. Camoner
UCTIONB3YyeTCs KaK CPENICTBO JOCTABKH B CBOOOIHYIO aTtMochepy nMprbopos
JUISL I3BMEPEHHUH aTMOC(EPHBIX XapaKTEePUCTHUK.

Coszoanue memeoponocuueckou cayxcovl ¢ Poccuu. Coznanue me-
TEOPOJIOTHUYECKON CiykO0bl Poccum, ee OCHOBaHME, CTAHOBJICHHE W Pa3BH-
THE CBS3aHbl C HKOHOMUYECKOH, BOCHHOH, KYJBTYpPHOU U IIOJIUTUYECKOMI
’)Kn3HbI0 Poccuiickoro rocyaapcTaa.

Wznpesne pycckuii 4eIoBeK Bel HaONIOIEHHS 3a moroaoil. Teicady
JIeT Ha3aJ| SKCTPEMalIbHbIE METEOPOJIOTHIYECKHIE SIBJICHHS CTAIN 3aHOCHTHCS
B JIETOITMCH, KOTOPHIE BEJIHCh BO MHOTHX PYCCKHX 3€MJISIX. 3aTe€M CIIOXKH-
Jlach APEBHSS CIIy>k0a MOT0/I0BEJCHUS, OCHOBaHHAs Ha HAPOAHBIX NpHUMe-
Tax, BBEIBO/IBI KOTOPOH XMBYT B Hapoje A0 Hacrosmero spemenu. B XlI B.
1o yka3y maps Anexcess MuxaiioBuda ObIIIM Ha4aThl €XKEIHEBHBIC BHU3Y-
aJIbHBIE HAOIOZCHUS 3a TIOTO0H, 3HAUNTENbHAs YaCTh KOTOPBIX JOILIA JI0
Hamero Bpemenu. B 1834 1. mo npoekty A.f. Kyndepa Obina yupexaeHa
HopmaneHast maruuTHas obcepBaropus B IlerepOypre, rae IpoBOAMINCE U
MeTeoponorndeckue HaOmroneHus. MeTeoposorudeckass cetb Poccun ¢
1835 r. crana BecTH HAOJIOACHUS MO €IUHOMY PyKOBOACTBY, KOTOpOE Ie-
pemn3AaBaIoch BIOCIEICTBIHM HECKOJIBKO pa3. 3agadeil MeTeopoIOTHIeCKON
CITy’)KOBI OBLJIO MPOU3BOJCTBO (PM3MUYCCKMX HAOIIONCHUA M WCIBITAHUH B
oOmmpHOM BHJe U BooOIIe ais uccienoBanus Poccun B Gpu3ndeckoM oT-
HOIIEHHU.

B 1849 r. co3naercs I'maBhast ¢usnueckas obcepBaropust (I'PO),
KOTOpasi OKazaina OOJbLIOE BIMSHHE Ha Pa3BUTHE METEOPOJOTMH BO BCEM
mupe. Havasncs HOBBIH 3Tan pa3BUTHSI METEOPOJIOTUIECKON CITY>KOBI, TI1aB-



HOH 3aaueil KOTOPOro SBISUIOCH CO3AaHHUE IIEHTPATbHBIX METEOPOJIOTHIE-
CKHX 0OcepBaTopuii U MOTYMHEHUE HAOIIOJCHUN eINHOMY IeHTpY. YeTkipe
pasa B rojj CTaj BEIXOAWTH XKypHan «MeTeopoaorndeckoe ooo3perue Poc-
CHM», KOTOPBIH JaBaj MpeicTaBieHHE 00 OOIIEeM COCTOSIHHM ITOTOABI 32
CE30H B TEX ITyHKTaX CTPaHbI, I/l BEINUCHh HAOMIOJCHNS.

I'maBHas pusmuaeckas obcepBaTopus ¢ 1 sHBaps 1872 r. mpuctynmna
K wu3gaHuio «JlutorpadupoBaHHOTO €KEIHEBHOTO METEOPOIOTHYECKOro
OIOJUIETEHSI M COCTABJICHUIO €)KEJIHEBHBIX CHHONTHYECKHX KapT B EBporne u
Cubupuy. [lepBoHavyaabHO €XEIHEBHBIH OIOJUIETCHb COCTABIIJICS IO JaH-
HeIM 28 crannuid. K xoHIy roga B OlOJUIeTeHb BKJIIOYAINCH AETEIH 55
cranuuil. 31 ssHBaps 1884 r. Obuta 3akoHuUeHa «3amucka gupekTopa ['naB-
HOW (u3myeckoil 00cepBaTOpuM B KOH(DEPEHIINIO AKaIeMHUU HAyK 00 opra-
HU3aIuH IpH AKaJeMUU HayK KOMHUCCHH ATl BRIpAOOTKH Mep K 0ObenuHe-
HUIO JIESITEIbHOCTH METEOPOJIOTHYECKNX CTaHIMH Poccuiickod mMmIepum.
B 3amncke mpaBascsi 0030p COCTOSHMS HAOMIOCHNH B Pa3IMUHBIX BEJOMCT-
BaX, aHAIM3UPOBAINCH MX B3aMMOOTHOLICHUS ¢ ['maBHON (u3mueckoil 00-
cepBaropueil. OTMedanock, 4to Ypaabckoe, XapbkoBckoe U Omecckoe 00-
IIIECTBA ECTECTBOMCIIBITATENEH HMEIOT HEOOJNBIINE METEOPOJIOTHIECKHE
cetd. OCHOBHOH LIeNIBIO THPOMETEOPOJIOTHH B TO BpeMs SBJIJIOCH NpHUIa-
HHE 3aKOHOJATENIbHOM CHJIbI BRIPAOOTaHHBIM NPEIOKEHHSM 110 obecrede-
HHUIO €JMHCTBAa T'MIPOMETEOpPOJIOTHYECKHX HabmoaeHuid. EnuHoobOpasue
METEOPOJIOTHUECKUX HaOJIOIeHUH ObIII0 HEOOXOAMMO ISl Pa3BUTHS MEXK-
JYHAapOJHBIX KOHTAaKTOB B 00JIACTH METEOPOJIOTHH.

Paszsumue memeocnyswcowl 6 nauare XX 6. B Poccnu mocne coObITHIA,
npousouiemux B Hadajne XX B., BXHEHIIEH 3aaayeil sBISUIOCH BOCCTa-
HOBJIEHHE MOCTOSHHO JICHCTBYIOIINX U B IIEPBYIO OYEPEab OIMIOPHBIX METEO-
poJornueckux craHuui. [1maH BoccTaHOBIEHUs ceTH OB MOATOTOBJICH B
I'®O. CeTh OMOPHBIX CTAHIUHA JOJKHA ObLIa (POPMHUPOBATHCSA W3 UYUCIA
paHee NEHCTBYIOIMX CTAHIUN C AMUTEIBHBIMH pspamMu HaOmromeHwid. Co-
riacHo iany Ha teppuropun Poccun (CCCP) 6biaa co3nana ceTh u3 516
MTOCTOSTHHBIX CTAHIIHH, B YMCII0 KOTOPHIX BOILIHA 50 OMOPHBIX cTaHIwi 1 11
obceparopuii. Ha eBpomneiickyio yacte Poccuu npuxoaunsiocs 29 myHKTOB,
Ha aszumaTckyto — 32. ITockonpky TeppuTOpHs azuaTckod ugactu Poccunm
Obuta OoIblIIe eBPOIICHCKOI B TPH pasa, TO JUIsl JOCTHXKEHHS TAKOH XkKe ryc-
TOTHI OIIOPHBIX CTAHIMH, KaK B €BPONEHCKON 9acTH, Hy)KHO OBUIO yBEIH-
YUTb TaM YKCJIO OMOPHBIX CcTaHIMM npumMepHo 10 100. ManoHaceneHHOCTb,
CIIOKHBIE TororpaduyecKrue yCIOoBHs TEPPUTOPUU M HEJOCTYITHOCTh MHO-
TUX PallOHOB HE MO3BOJISUIM YBEJIUYUTh U PABHOMEPHO PACIPEAEIUTD ONOP-
Hble cTaHiuu. B 1921-1929 rr. Obuti cO31aHBI METEOPOJIOTHUECKUE YaCTH
(Or0po) B COIO3HBIX pecnyOinKax, Kpasx u odiactsax. PazBurue mereopoo-



THH B 3TOT IEPHOJ IO OypHO, OBUIO CO3JaHO MSTH KPYIHBIX METEOPOJIO-
THYECKUX HAYYHO-HUCCIIEA0BATEIBCKUX HHCTUTYTOB.

Memeoponozus 6 200vl 6oiinbl. OOpa3oBaHHE TOCYHAPCTBEHHOMN
CITy’k0BI MeTeoposorHueckoro odecredeHns BoopyxkeHHbIx cun Poccun
otHOcHTCS K 1864 1., korna mpu '@O ObLI0 OPraHU30BaHO OTHIEICHHE MOP-
CKOW METEOpOoNIOrHH M K obcepBaTopuy OblIa MPUKOMaHAMPOBAaHA TPyIIa
Mopckux odurepoB. B Hauane XX crometus B Poccun  akTHBHO BEJIOCHh
CTPOHTENBCTBO OTEYECTBEHHBIX CAMOJIETOB. B CBSI3M ¢ 3TMM MeTeoposIoru-
Yyeckoe o0ecreyeHne aBualuy CTajo OJHOW M3 OCHOBHBIX 33724 BOEHHOT'O
BepomctBa. IlIupokuit kpyr nccnenoBanuii 6611 BeinonHeH B ['TO (I'naBuas
reodusnueckas obcepparopus, ObiBmas ['®O) B mnpenBOEHHBIE TOJBI,
BKJIIOYasi pa3pabOTKy METOJ0B METEOPOJIOTHYECKOr0 00ecredeHus] BOCH-
HBIX JICHCTBHH IO «0OpE3aHHON KapTey, T.€. PH OTCYTCTBUU WH(pOpMaInu
u3 cTpaH 3anagHod EBponsl B ciyuyae BoHHBL Ilo 3aka3y bropo BoeHHoI
METEOpOJIOTHH ObIIa TIOATOTOBICHA HH(POPMAIHS 110 a3POJOTHH, KIUMAaTO-
JIOTHH, CUHONTHYECKOW METEOPOJIOTHH M BETpOBOMY pexkumy Poccun. B
MIPEABOCHHBIE TOJBI KOJUIEKTUB KinnMmarosoroB I'T'O omy0nnkoBax MHOTO-
tomublid Tpyn «Kmmmar Coroza Coserckux CommanmcTudeckux Peciry0-
uK». Bee 3T0 chIrpano BaXHYIO poJib B METEOPOJIOrMYECKOM 00eCIIeYeHUN
0O0EBBIX JICHCTBHH CYXOMyTHBIX BOWCK.

Oco0y10 poJib B TO/BI BOMHBI UTPaji0 METEOPOJIOTHUECKOE obecte-
yeHue aBuanuu. B ¢espane 1942 r. mereociyx0a BOGHHO-BO3AYIIHBIX CHII
(BBC) 6buta mepemogurHeHa HemocpenctBenHo mraby BBC. Macitabr
NEeWCTBUI BOEHHOM aBHanuu B rojapl Bemnmkoit OTeuecTBEHHON BOWHBI U
OTBETCTBEHHOCTh MeTeoposioroB BBC 3a ee mereoponornieckoe obecre-
YeHre OBUTH OrpOMHEL 3a Toabl BoitHe BBC npoussenu okoino 4 mMiH 6oe-
BBIX BBIIETOB, CBA3aHHBIX C TPYAOM BOEHHBIX METEOPOJIOTOB. TOIBKO YacTH
JATbHEW aBUAIIMH COBEPIIIIN 32 TOIBI BOMHBEI 219 788 O0EBBIX BELICTOB.
I'pomanHyto ponbs cwirpana mMereociyk0a BoeHHo-Mopckoro ¢iora B Me-
TEOPOJIOTHYECKOM 00eCTIIeYeHNH MOPCKHX KapaBaHOB COIO3HUKOB, MEPEBO-
30K 110 Tpacce CeBEepHOro MOPCKOTO MyTH.

3a BpeMs BOWHBI HAKOMHJICS OOTAThIil OMBIT pabOTHI MO0 METEOPOIIO-
TMYECKOMY OOCITY)KMBaHUIO Kak OOEBBIX JIEWCTBHUN BOWCK, Tak M OoTpacien
HapOJHOTO X03sHcTBa. Boopy)keHHBIE CHIIBI MOITYYHIIN MOLTHYIO U XOPOIIIO
OpPraHW30BaHHYI0 METEOPOJOTHUYECKYIO CIIYy)KOY 10 00ECIeUeHHIO BCEX Po-
J0B Boiick. [locne okoHYaHus1 BOMHBI MeTeocnyx0a Obula 1eBOCHU3UPOBa-
Ha ¥ BEpPHyJIach K MCIOJIHEHHIO CBOMX OOs3aHHOCTEH, UMesl B CBOEM COCTa-
B€ LCHTPAIBHBIN ammapar, peciyOJMKaHCKUE W TEPPUTOPHAIBHBIE yIIpaB-
JICHHS, CUCTEMY Hay4HO-UCCIIEN0BATEIbCKHX MHCTHTYTOB, CIELHAIH3UPO-
BaHHBIX BY30B, TEXHUKYMOB, BOCCTAHOBJIEHHYIO T'HAPOMETEOPOIOT HUECKYIO
CeTb.

10



Memeoponozuueckas cayxcoa 6 kouye XX 6. B TOCICBOCHHEIN T1€-
PHOJ BOCCTAHOBIICHHE CETH MIPOUCXOIMIO MPAKTHUECKH Cpa3y MOCIE OCBO-
O0OXIeHUS TePpUTOpHI HAIIMMHU BOMcKaMu. B pesympTare yke K KOHILY
Benmko#t OTedecTBEHHOW BOWHBI YHCIO THAPOMETEOPOJOTHYECKHX CTaH-
it u mocro Ha Teppuropunt CCCP, Bkirodass 1 0CBOOOKICHHYIO OT He-
MENKO-(haIIUCTCKUX 3aXBATYMKOB, HE TONBKO HE YMEHBIIWIOCH, HO H TIO-
cpaBHeHHIO ¢ 1940 r. yBennuuocs Ha 15%.

K xonny 1950-x rr. ceTb THIPOMETEOPOIOTMUECKIX CTAaHIMN U 1O~
CTOB, @ TAKXKE CETEBbIE OpraHbl OBUTH BOCCTAHOBJICHBI, YUCIO UX BO3POCIIO,
OblUla yKperuleHa TexHudeckas 0a3a. Co3gaBannch HOBBIE CETH HalIroze-
HUH, Takhe Kak O30HOMETpHYecKas, aTMoc(epHO-d3JIeKTpHUecKas U Jp.
CymiecTBeHHO OBUIM pacUIMPEeHbl M TEXHUYECKH HEePEOCHAIEHBI a3pOJIOTH-
Yyeckasi, METEOpOJIOTHYECKasi U Apyrue ceTu. Pa3pabaThIBaanCh CHUCTEMEI
cbopa u 00paboTKN MHPOpMAIH Ha 0a3e HOBBIX aBTOMATHYCCKHUX U TOTY-
AaBTOMATHYECKUX H3MEPHUTEIBHBIX CHCTEM. MeTeopoioruueckas ciryxoa
CTaja OZHUM W3 JHUINPYIOIINX B CTPaHE BEJIOMCTB IO HCIIOJIb30BAHMIO B
CBOUX TEXHOJIOTHSAX CPEACTB BHIUYMCIUTEIILHON TEXHHUKH.

B cBsi3u ¢ ocymecTBieHneM nporpaMmsl BeeMupHO# Cirysk0bI Toro-
ael B MockBe B 1963 r. 6bu1 06pa3oBaH MupoBoif MeTeOpOIOrH4ecKuit
uentp (MMLI), ocHamennslii coBpeMenabiMu DBM. Ha 6aze MMII u Lien-
TPaJIBHOTO HMHCTHTYTa IPOTHO30B BCKOpEe OBbLI 00pa3oBaH LEHTPaJbHbIH
Hay4YHO-NIPOTHOCTUYECKUN LEHTP CTpaHbl — ['MIpOMETeOpOIOrudecKuil
LEHTP — OJAUH U3 TpeX MUPOBBIX METEOPOIOTHIECKUX LIEHTPOB.

C 3amycKOM NepBOro MCKYCCTBEHHOTO CITyTHHKAa HAa4ajHCh HCCIe-
JIOBAaTEIbCKUE W KOHCTPYKTOPCKHE pabOTHI IO CO31aHHIO SKCIEPUMEHTAIIb-
HBIX, @ 3aT€M M OIIEPATHBHO JICHCTBYIOMNX CHUCTEM METEOpPOJIOTHYECKUX
CIIyTHUKOB U CITyTHHKOB JUIS N3yYEHUs IPUPOIHBIX pecypcoB. st opranu-
3aIlM ¥ KOOPJIMHAIMK 3THX MCCIEJOBaHMI ObUI CO3/1aH CIIEIMAIbHBIN Ha-
YYHO-HCCIIeIoBaTeNbCKUH eHTp «IlmaHera», KOTOPBIH (YHKIIMOHUPYET M
celyac.

B 1974 r. nocraHoBneHueM npaButenabcTBa «O0 YCHICHUH OXpaHbl
MIPUPOBI U yIYUIIEHHH MCIOIb30BaHUS NMPUPOJHBIX PECYPCOB» HAa METEO-
ciyx0y OBUIM BO3JIO’KEHBI HOBBIE (DYHKIIMH — KOHTPOJIb 32 COCTOSHHEM
MIPUPOJHOI Cpenbl, B YaCTHOCTU 3arpsi3HEHHEM Bo3dyxa. Yxke B 1974 1.
CeTh KOHTPOJS 3a 3arpsisHeHueM BKIodana 130 Topo/oB W HACENEHHBIX
IIyHKTOB, a B 1980—e rr. — 500. Bo Bcex TeppUTOpHANBHBIX YIPABICHUIX
THIPOMETEOPOIIOTHUECKOI CITyKObl OBUIN CO3JaHbl CIICIMAIBHBIE OTEJbI,
OCYILECTBIISIOLINE MOHUTOPHHT 32 COCTOSIHUEM OKPYXKAIOLIEH Cpenbl.

B Hacrosimee Bpemsi mocie psiaa npeoOpazoBaHUM IEHTpPabHBIX
opraHoB P® mereocnyxba (yHKIMOHMpYET Kak camocrostensHas Dene-
panbHas ciyx6a Poccum 1mo ruipomMereoposiorui M MOHHUTOPHHIY OKpY-
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xaromeit cpens! (Pocrugpomer). B ee coctaB B HacTosimmiee BpeMsi BXOIAT
22 TeppUTOPHAIBHBIX YIIPABICHHUS [0 THIPOMETECOPOIOTHH X MOHUTOPHHTY
okpyxatomiei cpeast (YIMC), mpu stom GonmpmuHcTBO YIMC mMeror B
CBOEM COCTaBe LEHTPHI 10 THUIPOMETEOPOJIOTMM W MOHHTOPHHTY OKpY-
xaromeit cpensl (LII'MC), pacnionoskeHHBIE B KPYITHBIX Topoaax. B cocrase
Pocrunpomera paboTarot 18 Hay4HO-HCCIIEIOBATEILCKUX HHCTUTYTOB.

et

o - oeiicmevioiue - 1645
o - sarpumuie - 209
m'l;}-k © - SANONCEPOUPOCGHHIE 36
Py 46

Cetb MeTeoposoruyeckux craniuii B 2012 r.

HayuHo-uccieoBaTeIbckie WHCTUTYTHI OTBEYAIOT 3a PA3IHYHBIC
obnactu Meteoposioruu. Tak, ['maBHas reodusnyeckas o0CepBaTOPHs HM.
A . BoeiixoBa B C.—Iletepbypre, ocHoBanHas B 1849 r., oTBedaeT 3a op-
TaHU3ALUI0 KIMMaTHYeCKUX MCCIEeNOBaHUH M CIyXOy 3arpsi3HEHUil aTMo-
ctepsl, Poccriickuil THIPOMETEOPOIIOTHIECKUI IEeHTp B T. MOCKBe, CO3-
naHHbld B 1930 1., — 3a Bce BUABI METEOPOJIOTUYECKUX MPOTHO30B, LleH-
TpaibHast a’pojiorndeckas oocepBaropus B T. JonronpyHOM — 3a METOABI
a’3pOJIOTHYECKUX M3MEPEHHH, M3ydeHHe (U3MUECKUX CBOWCTB aTMOChepHl,
BKJIIouast o0naka, Poccuiicknii Hay4HO-MCCIIeA0BaTEIbCKUA HHCTUTYT TH/-
pometeoponorndeckoii nHpopmanuu B 1. OGHHHCKE — 3a XpaHEHHe, CUC-
TEMaTH3alUI0 M PACHPOCTPAHEHHE THUAPOMETEOPOIOTHIECKON HHpOpMa-
IUH, APKTHYECKHMA W AHTapKTHYECKMH HAyYHO-HCCIEIOBATEIBbCKUN HH-
ctutyT B C.—IlerepOypre — 3a MeTeOpOJIOTHYECKOE U3yUeHHe APKTUKH U
AHTapKTHUKU. MeTeoposIornueckue U KIMMaTOJOTMYECKUE MCCIEN0BaHUs
BexyTcs Taxoke B MHCcTHTYyTe npukianHoi reopusuku uMm. E. K. denoposa,
HHcTtutyTe 3KCIEepUMEHTaJIbHON METEeopoJIoTHH, ['ocynapcTBEHHOM oOKea-
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HOTpa(uIeCKOM HHCTUTYTE, B PETMOHAIBHBIX HAYYHO-HCCIEAOBATEIbCKUX
nHCTHTYyTaX (B T. HOoBOCHMOMpCKE, T. BaanBocToke), B THAPOMETEOPOIOTH-
YeCcKUX 00CcepBaTOpHsX, a Takke B POCCHICKOM yd4eOHOM T'MIPOMETEOPO-
JIOTHYECKOM HMHCTUTYTE M HEKOTOPBIX yHHBepcuTeTax. PyHIaMEeHTaIbHbI-
MU mpobiemamu pu3nku atMochepsl 3aHuMaercs MHCTUTYT Gu3uKd aTMo-
ctepsr PAH, B3anmozeiicTBueM okeaHa u atMocdepsl — WHCTHTYT okea-
Hojoruu uM. ILII. IllupmoBa PAH u I'ocynapcrBenHslii okeaHorpaduue-
CKH MHCTHUTYT, Najicokiumaronorueii — MuctutyT reorpaduu PAH. Op-
rau3anuel Axagemuu Hayk U Pocrugpomera sBisercss WHCTUTYT Tio-
0aJbHOTO KIMMaTa M AKOJIOTHH, 3a7a4a KOTOPOro — HaOII0JeHne 3a U3Me-
HEHMSMHU KJIUMaTa U OKpY’Kalollel 4eI0BeYeCTBO CPEebl, B YACTHOCTH HX
W3MEHEHUSMU N0/ BIUSIHUEM aHTPOIOT€HHBIX BO3ACHCTBUI.

B Hacrosimee Bpems B Poccun neicTByeT METEOPOJIOTHIECKas CETh,
BKJIFOUAIOIIAst OKOJIO 3 ThIC. METEOCTAHIHI (PUCYHOK) M MOCTOB, 0KoJ0 140
asponornueckux craHouii U 20 cymoB moroxasl, 30 030HOMETPHUYECKHX
crannmit, 14 moHochepHBIX, 6 aTMoc(hepHOTO IEKTpHYeCcTBa, 1 pakKeTHOTO
30HAUpoBaHMA. HeoOxommmerii coctaB HabmomarenbHoM cetn S000 meteo-
POJIOTHYECKHX CTaHIUH, B TOM YHCIIE aBTOMATHIECKHX.
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I'VIABA 1. UBSMEPEHUE METEOPOJIOI'NYECKHUX BEJINYUH
1.1. OcHOBHBIE TEPMHUHBI H ONpe/eIeHHs

Obvexmom usmepeHuil SBISIOTCS (U3WYECKHE BEIUYMHBI, Xa-
pakTepusyonme GU3HIECKUEe CUCTEMBI, UX COCTOSIHUE W IPOUCXOSIINE B
HUX TIpouecchl. Pazmuuaror ucmunmvie 3Hauenuss U3NYECKUX BETHMYUH,
KOTOpBIE HJealbHBIM 00pa3oM OTpa)KaroT COOTBETCTBYIOIIME CBOICTBa
00beKTa, U UX OelicmeumenbHble 3HAYeHUs, HAWJCHHBIE KCIICPUMEHTAIIb-
HBIM IYTEM, OTJIIMYAIOIINECS OT UCTUHHBIX B Npejenax 3alaHHOi mouHo-
cmu. HaxoxneHne 3HaueHUH (U3NUECKUX BEJIMYUH OMBITHBIM ITIyTEM C I10-
MOIIBI0 CHEUUANbHBIX TEXHUYECKUX CPEJICTB HA3BIBACTCS UMEPEHUEM.
Ipunyunvl  u3mepenuii — 3TO COBOKYNTHOCTH (M3WUYECKUX SBICHUH,
HMEIOIINX YETKO BBIPAXKEHHBIE Mempuyeckue ceolcmea, Hanbonee oOmu-
MH TPeOOBaHMSAMHU K KOTOPBIM SIBISIOTCS MaKCHMalbHAs! OJHO3HAYHOCTD U
JIMHEHHOCTh 3aBHCHUMOCTH OT HM3MEHEHHs HCCIEeIyeMOH BEIWYHHBI, CTa-
OMIBHOCTh M BOCIIPOM3BOAMMOCTH 3aBHCHMOCTH B 33aJaHHOM [HaIa3oHe
ycnoBui. K BaXXKHBIMH ITpenMyIeCTBaM BBIOPAHHOTO NMPHHIIHIIA H3MEPEHUH
OTHOCSITCS BO3MOYKHOCTh JIMCT@HIIMOHHBIX W3MEpEHUi, ObICTpOIeiCTBHE,
HaJIe)KHOCTh aBTOMATH3alUMK W TNpPSMOW MepeJayd MOIy4YeHHOW H3MepH-
TEeJIbHOM HH(OpPMAIIMK [0 KaHaJlaM CBSI3H C MUHUMAIIbHBIMU UCKa)KCHHUSIMU.

Memponocus — Hayka 00 M3MepeHHsIX, METO/IaX M CpelCcTBax obec-
MCYCHUS UX CIAMHCTBA M CIOCO0aX MOCTUKEHUS TpeOyeMo# TOYHOCTH, ee
OCHOBHBIE ITOJIOXKEHHS OIpeaeseHs! [ ocyqapcTBeHHBIM cTanapToM Pd.

Memoo usmepenuii — 3TO COBOKYITHOCTb IPHEMOB HCIOIb30BaHUS
NPUHIOMIOB W CPEACTB H3MepeHui. B pesynprare m3MepeHuil BbIpada-
TBIBAIOTCS CUCHAIbI USMEPUMENbHOU uH@OpMmayuu, (yHKINOHAIBLHO CBS-
3aHHbIE C MU3MEpsIEeMBIMH (U3MUECKHMH BEIIMUYMHAMU. TeXHHUUEcKoe cpel-
CTBO M3MEpPEHHH, NMEIOIllee HOPMHUPOBAHHBIE METPOJIOTHYECKHE CBOWCTBA,
BbIpa0aThIBalolllee  BBIXOJHOW  CHTHAJ WU3MEPHTENbHOI MH(pOpMaluy,
HAa3bIBAIOT U3Mepumenvvim npubopom. OH MOXET OBITh AHAI0208bIM VI
yugposvim, noxazviearowum WM pesucmpupyrouum. BpIxomHas u3Mepu-
TesibHas MHGOPMalKs B OJHHUX CIy4asx OTOOpakaeT MIHOBEHHbIE 3Haue-
HUSI MCCIIelyeMOM BeJIMYMHBI B TOYKE U3MEPEHHH, a B IPYIUX — PE3yJIbTaT
BPEMEHHOI'0 WJIM MPOCTPAHCTBEHHOTO aHaM3a U 00O0OLICHUs pe3yJbTaTOB
n3MepeHnil (MHTEPIOJSIMA M AKCTPAINoOJSIIUN PE3yJIbTaTOB BO BPEMEHHU
WJIN B IPOCTPAHCTBE).

Cpeocmea omobpasicenuss MOTYT XPaHUTh W3MEPHUTENBHYIO HH(OP-
Malyio B HaMSTH, OJHUM M3 BHIOB KOTOPOH SBISIETCS 9KpaH ¢ HM300pa-
KeHUeM OOHOBIIIOIIEHCS HH(POPMAIMK KaK IEPHOJMYECKH, TaK M 10 KO-
MaHjie TTOTPeOHTeIIs, MM B COOTBETCTBHHU C aITOPUTMOM, HallpUMep BBIXO-
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JIOM HICCIIEeTyeMBIX BEIMYMH 3a 3aJaHHbIe mpenensl. [lokaspBaromue u pe-
THCTPHUPYIOIIHE UHOUKAMOPbI, OTOOPAXKAOIIIEe U3MEPUTENFHYI0 HHpOpMa-
LU0 Ha 9KpaHe, Ha3bIBAIOT Oucnieamu. OHU MOTYT OBITh aHAJIOTOBBIMH WIIN
TU(pPOBBIMHU.

M3meputenbHBIA prOOp MOKET BKIIFOUATEH B C0S PSI Uzmepumeriv-
HbIX npeobpazosamerieti, KOTOPBIE TPEIHA3HAYCHBI ST BEIPAOOTKH CHUTHA-
JIOB N3MepUTENbHON MH(opManuu B popme, yIoOHOH AJst mepenadu, Aaib-
Helinrero npeodpazoBaHust, 00paOOTKU U XpaHEHHUSI.

IHepsuunvii  usmepumenvHolii  npeobpazosamenp — Tpeodpa-
30BaTeslb, KOTOPBIH HEMOCPEJICTBEHHO B3aMMOJEHCTBYET C HCCIEIyeMOH
Cpenoil u pearMpyeT Ha M3MEHEHHE M3MepsieMOl (DU3UUECKOH BEIWYMHBI;
Jpyroe SKBHBAICHTHOE HAUMEHOBAHUE — O0amuuK, TIPH U3MEPEHHH 3JIEK-
TPOMATrHUTHBIX M3ITy4CHUN HCTOIB3YETCs TAK)Ke HANMCHOBAHUE NPUEMHUK.
s BEIpaOOTKH CHTHAJIOB M3MEpUTENbHON mH(popMammu B (popme, ymoo-
HOW IJIsI  aBTOMAaTHYECKOH 00pabOTKM, Tepemayd W HCIOIH30BAHUSA B
cHUCTeMax yTIPaBIICHUS, PACIIO3HABaHUSA 00pa30B, MPUHATHS PEIICHUH TpU
MIPOBEICHUN HCCIIECOBAaHUH, HCHONB3YIOTCA —U3MepUmenbHble CUCTHEMb,
MIPECTaBIAIOMIE cO00i COBOKYITHOCTh M3MEPUTENBHEIX —IpeoOpa3oBaTe-
Jed W BCIIOMOTATEJbHBIX YCTPOMCTB, COCOMHEHHBIX MEXAY Co0oi
KaHallaMd CBSI3H.

Usmepurensayto  cuctemy (MC) HaswsiBaloT  unghopmayuonmo-
usmepumenvrou cucmemoti (MUC), ecnu ynpapieHue mpoieccaMu u3Me-
peHust 1 00pabOTKU U aHaIKM3a aBTOMAaTU3UPOBAHO MO 33JaHHOMY aJITOPUT-
My. MMC MoryT OBITH CaMOCTOSITENEHBIMU WM BXOIUTH B COCTaB Ooiee
0o0ImMX CHUCTEM, HAIPHMEp B aBTOMATHUYCCKHE CHUCTEMBI YIPABICHHUS BO3-
IOYIIHBIM JBIDKEHHEM. M3MepurenbHas wH(GOpMAIHS IO CBOEMY Ha3Hade-
HUIO MOXET OBITb OnepamueHou, CTATHCTUIECKOH, HEOOXOOMMOM st
JATPHEWITNX 0000mICHUI Wi 00yUYCHUS aJalTHPYIOMICHCs anmapaTypsl, U
omuemHot, NpeJHa3HAYeHHON i1 KOHTpoJs. Baxueim cBoiictBom UNC
siBJIsieTcst MH(OpMaTUBHAST COBMECTHMOCTh BCEX BXOJIIMX B HEE CPEJICTB,
a TaKKe TeX YCTPOMCTB, KyAa IocTynaeT HWH(OpMaLus, HAIpUMeEp B
II3BM ycrpoiicTa mamstu. OyHKIIMOHAIBHO CBA3aHHBIE ycTpoiictBa NNC
JIOJDKHBI UMETh OOIIUN unmepdhelic, yCTaHABIUBAIOIINN aJrOPUTM CHUTHA-
JI0B 0OMeHa nH(OpMaIen U yIpaBiIeHHs.

I1o0 uyscmeumenbHOCMbIO USMEPUMENbHO20 NPUOOPA, N3MEPHUTEIb-
HOH WM WH()OPMAIMOHHO-U3MEPUTEIHHOW CHCTEMBI MOHUMAIOT OTHOIIE-
HHE W3MEHEHMs] CHTHaJa Ha BBIXOJIe MPUOOpa K BHI3BIBAIOIEMY €TI0 M3Me-
HEHUIO M3MepsieMol (DM3NUECKOM BENMYMHBL. AOCOIJIIOTHAsT YyBCTBUTEIb-
Hocth S = dl/dx,, oTHocutenbHas S,y = dl/dInX, rae | — curnan Ha BBIXO-
Je, X — n3MepsieMasi BeJIMYMHA. AHAIOTHYHYIO BEJMYMHY, OTHECEHHYIO K
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BCEMY AMAIa30Hy M3MEPEHHUH, HA3BIBAIOT KOYPduyuenmom npeobpazosa-
HUS.

Tounocms cpedcmea uzmeperuii XapakTEpU3yeT KauyeCTBO CPEACTBA
HM3MEpeHHuH, oTpaxaromee OJIH30CTh K HYJIIO ero morperHocteit. Toynocmy
usMepenuli XapakTepu3yeT KauecTBO M3MEPEHHH, OTpakaromee ONM30CTh
pe3yIbTaTOB U3MEPEHHN K UCTHHHOMY 3HAYEHHIO M3MEPSAEMOW BEIHYHHBIL.
OHa 3aBHCHUT KaK OT TOYHOCTH MPUMEHSIEMBIX CPEJCTB U3MEPEHNUl, Tak U OT
METOJIUKHM W3MEpeHuil, BKIo4Yas 00paboTKy M aHalu3 pe3yibTaTtoB. Beico-
Kasg 4YyBCTBUTEIBHOCTh M3MEPUTEIBHON CHCTEMBI — YCIIOBHE HEOOXOIU-
MO€, HO HEJOCTaTOYHOE JJIsl JOCTH)KEHMsl BBICOKOW ToyHOCTH. MH(pOpMa-
LUOHHO-U3MEPUTENIbHBIE CUCTEMBI, NMPUMEHSIOUINECS IMPU 30HOUPOBAHUU
oKpyoicaroujell cpedvl, B OTIMYHE OT JIEMEHTAPHBIX TEXHUUECKUX U3MEpH-
TENBHBIX CUCTEM, YAaCTO XapaKTEPU3YIOTCS HE CTOJIBKO YyBCTBHTEIBHOCTBIO
WIH TOYHOCTBIO HM3MEPEHHH, CKOIBKO JOCTOBEPHOCTBIO PACIIO3HABAHUS
00pa3oB, TaKMX Kak I'PO30OBBIC OYard, 30HbI TYpOYJIEHTHOCTH, TyMaHbI, HH-
BEPCHH, CMOTH M JAPYrHe ONAaCHBIC SIBICHUS U TEHICHIMM HMX DPa3BHUTHUA,
CBOHCTBa NoACTHIaONIeH oBepxHOCTH. VIHpOpMannoHHO-U3MepUTEIbHBIE
CUCTEMBI, NpeJHA3HAYECHHBIE AJISI ONEPATUBHOIO MPOTHO3a MOTOABI U KO-
JIOTHYECKOTO0 MOHUTOPHUHIA TPEeOYIOT BBICOKON TOYHOCTH H3MEPEHHH, 3TO
OTHOCHTCSI K U3MEPEHHIO aTMOC(HEPHOTO JaBJICHUS, TEMIEPATyphl U BIAXK-
HOCTH BO3/1yXa, UX BEPTUKAIBHBIX U TOPU30HTAJBHBIX PaJUECHTOB, IIPO-
3pavHOCTH aTMOC(EpHI U COCPKAHUS B HEW IIPUMECEH.

TpeboBanue penpezenmamusHocmu BHIPaXKaeTcs B TOM, YTO PE3yJiib-
TaThl U3MEPEHUH, BBIMOIHAIOMIMXCS JUCKPETHO KaK B MPOCTPAHCTBE, TaK U
BO BPEMEHH, TOJDKHBI OBITh XapaKTEPHBIMH JUIS IPOCTPAHCTB M MHTEPBAJIOB
BpPEMEHH, OOJIBIINX, YeM PaaANyC JEWCTBHS U MOCTOSHHAS BpeMeHU HH)Op-
MalOHHO-U3MEPUTENbHBIX CHCTEM. IIOBBIIEHHE pENpPEe3eHTATUBHOCTU
JOCTHraeTCs COBEPIICHCTBOBAHHMEM METOAMKM HM3MEPEHMH, aHanu3a, Mo-
CTENEHHBIM YBEJIMYEHUM JUCTaHIHMOHHOCTH. st coBpemenHbix MUC 30H-
JUPOBaHUS OKPYXAIOIIEH Cpelibl XapaKTEPHO IIUPOKOE IIPUMEHEHUE K-
TPUYECKUX, JJIEKTPOMArHUTHBIX, ONTHYECKUX U aKyCTHYECKUX YCTPOUCTB;
HM3MEPUTENBHBIX ¥ BTOPHYHBIX IpeoOpa3zoBarenel 0JHOTO BHAA YHEPTUHU B
JpYroM, yCWINTENEH CUTHAIOB, BEIYUCIUTEIbHON U PETUCTPUPYIOLIEN TEX-
HUKH, CHHXPOHU3UPYIOLIUX YCTPOMUCTB.

1.2. TlorpemHoCcTH N3MeEpeHNs
K 0co0eHHOCTSIM METPOJIOTHYECKOr0 00eCeYeHNsT METEOpOJIOTHIe-
CKMX pPaboT (M3MEpeHHs METEOPOJOTHYECKUX BEJIMYHMH MM 3JIEMEHTOB)

MOKHO OTHECTHU OTCYTCTBUE 3TAJIOHOB (BI/I,HI/IMOCTI:, BBICOTa O0JIAKOB U ,Z[p)
1 TPYAHOCTU U3MEPCHUA METCOBCIIMYNH B PA3JIMYHBIX YCIIOBUAX, HAIPUMED
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a’poJpoMoB. JlJI1 METEOBENNYMH XapaKTEPHBbI 3HAYUTEIbHBIE U3MEHEHUS
BO BPEMEHU U MpoCTpaHcTBe. [103TOMy NOrpeIIHOCTH U3MEPEHNUH, BbI3BAH-
HBIE€ HMX HEPENpPE3CHTAaTUBHOCTBIO, NPEBBIINAIOT HHCTPYMEHTAJBHBIE IIO-
rpemHOCTH. /Inana3oHsl ¥ JOMycKaeMble MOTPEIHOCTH CPEACTB U3MEPEHUS
METEOBEINYMH OLICHUBAIOTCS B JIADOPATOPHBIX YCIOBHUSX MO MMEIOLIHMCS
stanmoHaM. B mybimkanusx BMO npezncraBieHs! pa3padoTaHHBIE HA OCHOBE
MEXTyHapOAHBIX CTAaHIAPTOB TEPMUHBI U ONPENENeHUs], IPUMEHsIEeMbIe IS
XapaKTepUCTUKM JUANa30HOB M TOYHOCTU H3MEPEHUS METEOBEJINYMH, a
TaKKe TPeOOBaHUS K AAaTYMKAM, NMEPBUYHBIM M IIPOMEKYTOYHBIM H3MEpH-
TEJILHBIM MPeo0pa3oBaTeIsiM METECOBEIMYNH.

W3MepeHne — COBOKYITHOCTh AEUCTBUM, IIENbI0 KOTOPBIX SBISAETCS
OINpesieeHue 3HaYeHHUs KaKoil-T100 MeTeOBEINYHHEL.

Pesynbrar M3MepeHHs — 3HaUY€HHE METEOBEIMYHUHBI, YCTAaHOBICH-
HOE B X0JI¢ U3MEPEHHU.

OTKOppPEKTUPOBAHHBIA PE3YIbTAT — PE3yNbTAT M3MEPEHHS IOCIE
BHECEHHsI MONPABOK HA CHCTEMATHYECKYIO COCTABILIIONIYI0 MOIPEIIHOCTH
HU3MEpPEHUs.

OTKIIOHEHNE — 3HA4YEHHE U3MEPSIEMOM BEIUYMHBI 32 BBIYETOM YC-
JIOBHOTO JICHCTBUTEIFHOI'O 3HAUCHHS.

3HaYeHWEe METCOBEIMYMHBI — 3HAa4YeHHEe KaKOH-THOO KOHKPETHOH
(U3MYECKOI BEIMYMHBI, BHIP2KEHHOE, KaK MPABUIIO, B BUJE SIUHUIBI U3-
MEpEeHUs], YMHO)KEHHOH Ha KaKoe-TH00 JHCIIO.

JlelicTBUTENbHOE 3HAUYCHUE METCOBEIIMYMHBI — 3HA4YCHUE, COOTBET-
CTBYIOIILIEE ONIPEAEIICHHUIO 33JaHHOI KOHKPETHON (pU3NYECKON BETMUHHBI.

To4HOCTh M3MEpEeHHs — CTeNeHb NMPHOJIKEHNST pe3ysbTaTta U3Me-
peHHs K JeHCTBUTEIbHOMY 3HAUEHUIO U3MEPSEMOI BETHUUHBI.

IMorpemHocTs M3MEpeHUss — MapaMeTp, CBSI3aHHBIA C Pe3yNbTaTOM
M3MEPEHUs] U XapaKTEpU3YIOIIMN IUCIEPCUI0 3HAYEHHH, KOTOPBIE MOTYT
OBITh JIOTHYECKH TPHUITUCAHBI KOHKPETHOH N3MEPSIeMON BEIIMUHHE.

IToBTOpsiIEMOCTb PE3YyILTATOB U3MEPEHUN — CTEIEHb CXOACTBA pe-
3yJbTATOB IIOCIIEJOBATEIbHBIX U3MEPEHUI OJHOM M TOH e U3MEpseMOU
BEJTMYUHBI, IPOBOIUMBIX IIPU OJHUX U TEX )K€ YCIOBUSIX U3MEPEHHUH.

ITompaBka — 3HaueHHe, H0OaBIseMOe anredpandecku K HEOTKOP-
PEKTHPOBAHHOMY Pe3yJIbTaTy M3MEPEHHUs C LENbI0 KOMIIEHCAIlUH CHCTeMa-
THUYECKOM MOTPEIIHOCTH.

CnydaiiHasi HNOTPEHMIHOCTb — pPE3yJAbTaT HU3MEPEHUS 3a BBIUETOM
CPEIHEero 3HAauYeHHs, KOTOPOe SIBISIETCS] Pe3yJIbTaTOM OECKOHEYHOTo 4Yucia
HU3MEPEHUN OJHOW M TOH K€ BEIUYUHBI, IPOBOJUMBIX B MOBTOPSIOLIUXCS
YCIOBHSX.

CuctemaTtnueckasi MOTPEHIHOCTh — CPEAHEe 3HaYeHHE, KOTOPOE SIB-
JISIeTCs Pe3yabTaTOM OECKOHEYHOTO YHCIIa U3MEPEHHUH OJTHOM M TOH ke H3-
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MepsieMO# BENNYUHBI, TPOBOAUMBIX B MOBTOPSIOIIUXCS YCIOBHSX, 38 BbIUE-
TOM JAECUCTBUTENBHOIO 3HAYEHUSI JTAHHOW N3MEPsAEMOM BETMYMHBI.

Hamnpumep, npoBeneHo n U3MEPEHUH, IPU KOTOPBIX U3MeEpsieMast Ie-
peMeHHas! BEJIMYMHA OCTACTCs TOCTOSIHHOM. Eciu npu moMoriu 00pasinoBo-
IO 3TAJIOHA YCTAHOBJICHO JCHCTBUTENBHOE 3HAYCHUE M3MEPSIEMOM BEIHYH-
HBl M U3MepsieMasl MepeMEHHas BelUYMHA HMEET HOPMAlbHOE IayCcCOBO
pacrpesiesieHie, TO BO3MOXHO OTNpPEIEICHNE CIEAYIONMX XapaKTEPUCTHUK:
CHCTEMATHUYECKOM MOTPENIHOCTH, KOTOpas SIBIIAETCS anreOpandeckoil pas-
HOCTBIO MEXIy CpPEJAHHM 3HAUYECHHEM HW3MEPEHHOW BEJIHUYMHBI U JCH-
CTBHUTEILHBIM €€ 3HAYCHUEM; MPENU3UOHHOCTH, CBA3AHHON CO CTaHIapT-
HBIM OTKJIOHEHHEM G (€CIM CTaHIapTHOEe OTKJIOHEHHWE Maylo, TO JaHHbIE
HAOTIOJICHUH SIBIISFOTCS BOCIPOM3BOJAUMBIMH B PaMKaxX CTaTUCTHYECKHX
MPEIENOB, €CIH BEJIUKO, TO JaHHBIC M3MEPEHHUN CUMTAIOTCS BOCIPOU3BO-
JMMBIMH, TOJIbKO B IIHPOKHX CTATHCTHYECKUX Mpe/esaX M paccMaTpUBa-
IOTCS KaK HENPEIHU3UOHHbIE (COMHUTEIbHBIC); TOYHOCTH, BHIPAKEHHOMN KakK
(X - xy) % f(op,n), roe f — BeposiTHOCTHAS DYHKIMS, 3aBUCAIIAsE OT CPE/IHE-
ro KBaJpaTHYECKOTO OTKJIOHEHUS Gy M Yuclia u3MepeHui n. J{jis ycTaHoB-
JICHUS] CTAHIAPTHOTO OTKJIOHEHHS M XapaKTepa KPHUBOM MOrPEIIHOCTEN He-
00X0IMMO, YTOOBI YUCIIO 1 OBLJIO BEJIIMKO. 3HAYCHHUE TTOJTYUCHHOTO CPETHETO
KBaJIpATHYECKOTO OTKIOHEHHUS Gy UCTIONIB3YETCs KaK MEepBOE MPHUOIMKEHHE
CPEeIHEKBAPaTHYECKOTO CTAHIAPTHOTO OTKIOHEHUs. [log TepMHHOM «I1o-
IPEIIHOCTh U3MEpPEHHsI» B myonukaiiun BMO moHuMaeTcs: KOJTHYeCTBCHHAS
OIICHKA MOTPEIIHOCTH, ONPECIICHHAs] CTATUCTHYSCKA U MPUHSTAs PABHON
2G 1pu ypoBHE BeposiTHOCTH 95%.

1.3. OueHka MeTeOpPOJIOrH4eCKHX BeJTHINH

Jlis mony4deHust AJOCTOBEPHOTO 3HAYEHUSI METEOPOIOTNYECKON BEIH-
YUHBI TI0 Pe3yJbTaTaM HU3MEPEHUH HEOOXOAMMO 3HATbh €€ JICHCTBUTENbHOE
3HaueHue. JleiicTBUTENbHOE 3HAUeHHE (PU3NUECKOIM BEIMUUHBI ONPEICIISIOT
C TIOMOIIBIO OTAJIOHOB.

OTaloH M3MEepeHH — MaTepuanbHas Mepa, U3MEPHUTEIbHbBIN MpHU-
0op, 0Opa3LOBbIi MaTepual WM CHCTeMa W3MEpEeHHUH, NpejHa3HaYeHHbIE
JUIS OmnpesesieHns], (PU3NIECKOTo NMPEICTaBICHHs, COXPAHEHHUs WIIM BOCTIPO-
M3BEJICHNUS CIUHMIBI WJIM OJHOTO W3 HECKOJBKUX 3HAYCHHH KaKoH-THO0
(U3MYECKOM BEIIMUMHEI U CIy)Kalllie B KauecTBe oOpasua.

MexayHapOoIHBIN TalOH — 3TaJIOH, NpEeJHA3HAYCHHBIN MeXayHa-
POJHBIM COTJALIEHHEM B Kau€CTBE OCHOBBI, CIyXKalled B MEKAyHApOJHOM
Macmrabe s yCTaHOBJIICHUS 3HAYEHHH COOTBETCTBYIOIIEH (hu3mueckoit
BEJIMYMHBI 110 APYTUM 3TAIOHAM.

18



HanmoHansHBIH 3TallOH — 3TaJIOH, IPU3HAHHBIA HA OCHOBE OQHIIH-
aIbHOT'O PEUIEHMsI B KAUECTBE OCHOBBI B KOHKPETHOM CTpaHe JUIsl yCTAHOB-
JICHUS 3HAYCHUH COOTBETCTBYIOMICH (DH3WYECKON BENWYHMHBI 10 IPYTHM
JTaJIOHAM.

OO0pas31oBEIiA 3TAOH — 3TAJIOH, 00JAaNAIOIINi, KaK IpaBUIIO, HAaW-
BBICIIMM METPOJIOTMYECKUM KAaueCTBOM M MMEIOUIUIICS B HAJIWYUM B KOH-
KpETHOM MECT€ W B KOHKPETHOM OpraHW3allid; Ha €ro OCHOBE PacCCUMTHI-
BAIOTCS JIAHHBIE U3MEPEHUIA.

Pabounii 3TaJIOH — STaJIOH, KOTOPBIH UCHOIB3YETCS I KATHOPOB-
KM WIX TIOBEPKH MaTePUAILHBIX MEpP, U3MEPUTEIBHBIX MPUOOPOB WX 3Ta-
JIOHHBIX MaTepHUaoB.

Jns Ttoro 4toObl 3PPEKTUBHO KOHTPOJIMPOBATH CTAHAAPTU3AIUIO
METeOopoJIoTHIecKruX mproopoB, BMO Oblia mpHHATa CHCTEMa HAI[HOHATb-
HBIX U PETHOHAIBHBIX 3TAJIOHOB (PErHOHANIBHBIC ITAJIOHBI HA3HAYAFOTCS
pErMOHaNbHBIMU aCCOLMALMSAMY, a HALIMOHAJIbHBIE 3TAJOHBl — OTAEIbHBI-
MU rocyiaapcrBamu). Paboune 3TanoHbI, HCHONB3yeMbIe B OINEPATUBHOMN
paboTe, MOMKHBI CPaBHUBATHCS C HAIMOHANBHBIMU 3TanoHamu. [lo pabo-
YUM OSTaJOHAM TIPOM3BOJHUTCS IMOBEpPKa WM KaIHOpOBKAa METEO-
POJIOTHYECKHX MPHOOPOB, UCIOJIB3yEMbIX B ONCPATHBHON paboOTe Ha ceTd
TUAPOMETEOPOJIOTMUECKUX CTAaHIUU. IIpyu OTCYTCTBUY 3TaIOHOB U3MEPEHUM
METEOBENUYHH (METEOPOTIOTHUECKONH ONTUYECKON MaTbHOCTH BHIMMOCTH,
BBICOTHI HM)KHEW I'paHHIBI 00TaKOB, BEPTUKAILHON BHIUMOCTH) JEHCTBH-
TEIbHOE 3HAUEHUE OMPEAEIAETCS N0 CPEAHEMY 3HAYEHUIO, CAHXPOHHO H3-
MEPEHHOMY HECKOJIbKUMH AaTyukaMu. [IpuHSB cpeiHee 3HAUEHHE H3Me-
PEHHOW METEOBEIUYMHBI 32 AEUCTBUTEIbHOE, HAXOAAT MOIPEIIHOCTh U3Me-
peHusl BCeMH cpeicTBaMU M3MepeHus. s pacuera cpeHEro UCHOJb3YeT-

st bopmyia % - X, + X, + Xg oot X, -
i n
n
DX+ Xy + Xy ot X))
o(x,) == , T/ X, — Cpe/iHee 3HAYeHHe METeopo-

n-1

JIOTHYECKOH BEIHYUHBI, OIy4EHHOE OT TpeX U 0ojee AaT4HKOB; O X ¢p) —
CpellHee KBaJIpaTHYECKOS 3HAYCHHE METCOBENNUYHHBL, MOIYyIEHHOE OT TPeX
U OoJiee NATUUKOB; X1, X3, X3,...,Xy — 3HAUCHUS. METEOPOJOTHISCKON BEIIH-
YMHBI, U3MEPEHHBIC JATYUKaMH; # — YHCIO JAT4uKoB. st pacdera Io-
[PEIIHOCTH HM3MEPEHUs] METEOPOJOTHYECKOW BENMYMHBI HCHOIB3YETCS
(bopMmyna cpefHero KBaApaTHIeCKOro OTKIOHEHUS M3MEPEHHOTO 3HAUYCHHUS
OT JIEHCTBUTEIBLHOTO
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rac G, Cpe€anssa KBaapaTHIE€CKasd NMOTPEIIHOCTE U3MEPEHUS METECOBEIIMN-

YUHBI, X, — 3HAYECHUE METECOBEIMUYUHBI, NIOJYyUYEHHOE NIPU U3MEpEHUHU. Ta-
KM METOJOM IPOM3BOAMTCS OLIEHKA IOIPELIHOCTEN M3MEpPEHUs] METEOBE-
JIMYUH NP TOJEBBIX UCHBITAHUSAX CPEACTB U3MEPEHHS U CPAaBHEHUSX JaT-
YUKOB IPU OTCYTCTBHU 3TAJIOHOB.

Ecnu cucremaTnueckasi MOrpelIHOCTh U3MEPEHUM OTCYTCTBYET, TO
MIPaKTUKE METEOPOJIOTMYECKUX HAOMIONCHUHN JIJIsl OLIEHKH JEHCTBUTEIBLHOTO
3HAYCHUS HCIOJB3YIOT CpPEeIHEe 3HAYCHUE OOJIBIIIOTO KOJUYECTBA BBITION-
HEHHBIX W3MepeHui. Koraa yucmo HaOMIOCHUN HEBEIHMKO, IO CPEIHEMY
3HAUEHUIO PE3yibTaTa MOKHO y3HAaTh TOJBKO IPEAEIbI, BHYTPU KOTOPBIX
MOYKET HaXOJIUTbCS NEUCTBUTENBHOE 3HAUCHUE H3MEPSIEMON BEIMYMHBI.
Ecnu oHO Benuko, pacupeiesieHue CpeJHUX 3HaYeHU U3MEPEHUN SBIsIETCA
HOPMaJIbHBIM TayCCOBBIM, AK€ €CJU MOTPEUIHOCTH W3MEPEHUN HOpMab-
HOMY 3aKOHY HE yJOBJETBOPSAIOT. ['paHUIIbl, B KOTOPBIX HaXOOUTCS NEHUCT-
BHTEIIFHOE 3HAYCHHE U3MEPSIEMON METCOBEIIMYMHEI, MOXKET OBITh ITOJYICHO

13 COOTHOIIEHMH i1  BEpXHEro Ipejena Lo=X+2 O W HHXHErO
n

o, 1tae X — cpenHee 3HAUCHHE /1 M3MEPEHHH BETMIUHBI X, OT-
Jn

KOPPEKTHPOBAHHOE Ha 3HAYCHHE CHCTEMATHYCCKOH IOTPEIIHOCTH; O —
cpeqHee KBaApaTH4ecKoe OTKIOHEHHWE Uil I'eHepaJbHOW COBOKYIHOCTH,
n

2 (% =%)?

i=1 , Z — KO3(pPHUIUEHT, COOT-
n-1

BETCTBYIOIIMYA BBHIOPAHHOMY YPOBHIO OCTOBEPHOCTH, KOTOPBIH MOXKET
OBITH MTOJTYYCH U3 TaOJIHI] HOPMATHHOTO paclpeeIeHus.

B ciydae, xorma yrcno HaOIIOACHUI HEBEJIHKO, a CpelHee 3HAUCHHE
BEIOOPOK cOOTBETCTBYeT t-pacmpenencHuio CThIOACHTA TPU YCIOBHH, YTO
OIIUOKK HAOJIOJCHUI HMEIOT rayCCOBO, JJISI BRIOPAHHOTO YPOBHS JOCTO-
BEPHOCTH BEPXHUH M HIDKHUH Mpeesbl OMPENesIIOTCS M0 COOTHOIICHUSIM:

o

L,=X-z

BBIUHCIIIEMOE 0 (OpMyTe  —

,roe t

BEPXHUH Ipenen — Ly=X+t 9, HwKHMHA npenen — L,=x—t
n n

— koddourment CThIOJEHTa, KOTOPHI 3aBHCHT OT BBIODAHHOTO YPOBHS

JIOCTOBEPHOCTH M YHCJIA M3MEPEHUil 7; G — OIEHOYHOE 3HAUYEHHE CTAH-

JapTHOTO OTKJIOHEHMS JUIsl TEHEPAbHON COBOKYIIHOCTH.

Ilpy HaOMIONEHUAX YUUTBIBAETCS DacHpeleNeHne MOorpenHocTel
M3MEPEHHUH, a TAKKE TO, ABISAETCA JIM pACHpE/IeIEeHNE HOPMAIbHBIM IayCcco-
BeIM. PacnipesieneHus u3MepseMbIX IIEPEMEHHBIX BEJIHYUH, TAKUX KAaK BbI-
COTa HUKHEH IpaHMIBl 00NAaKOB M BEPTHKANbHAs BUIMMOCTb, METEOPOJIO-
rMYecKas ONTHYECKas JalbHOCTh BUAMMOCTH, BIaXXHOCTh BO3IyXa, HE sB-
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JSIFOTCSL TAYCCOBBIMH, M MX MAaTEMaTHYECKOE OMHCAHHE IOJDKHO OCHOBBI-
BaTbCs HA WHIWBHIYAJIbHBIX IPaBIIAX, ACHCTBUTEIBHBIX IS KaXKIOTO
KOHKPETHOTO pacIpeaeneHusa. JaHHble HM3MEpeHHH coJep)KaT Kak CIy-
JalHbIE, TAK U CHCTEMAaTHIECKUE COCTABIISIONINE OTPEITHOCTH H3MEPEHHSI.
B kak7moM KOHKPETHOM CIydae IMOJTyYCHHOE B pe3ylbTaTe HAOIOACHUH
CpenHee 3HAYCHUE JOJDKHO OBITh OTKOPPEKTHPOBAHO C YUETOM CHCTEMAaTH-
YecKOHM COCTaBIIAIOLIEH morpemHocTy usmepenus. Ecnu cuctemMatuueckas
COCTaBIIAIONIAs] MOTPELIHOCTH HEU3BECTHA, TO €€ MOXKHO BBIYHUCIUTH II0
¢dopmyne X, = X4 =% | rje X, — CpeIHss CHCTEMATHYCCKAS COCTABIISIONAs
2
MOTPEITHOCTH KOHKPETHOTO M3MEPEHUsI BEIMYMHBI B TOUKE X JAWANa30Ha
H3MEpCHHN; X,, (X5) — CpeaHee 3HAYCHHe MOTPEIIHOCTH U3MEPEHHS B TOUKE
X Jnana3zoHa M3MEPEHHs METCOBEIMYHMHBI, OTYICHHOE 3KCIIEPUMEHTAIBHO
IIPY U3MEHEHMSAX MH(GOPMATHBHOTO MapaMeTpa BXOIHOTO MM BBIXOJHOTO

CUTHaJIa CpeacTBa UBMEPEHUSA CO CTOPOHBI MCHBIINX (60J'ILHII/IX) 3HAYCHUH
n n

Z X,wi Z Xﬁi )
Xox, = i=1 X = i=1 , TJI€ 1 — YUCII0 U3MEPEHUH; X, (Xgi) — I-# OT-
n n
CYeT CpEICTBa M3MEPCHHS MPHU MPEABAPUTCIHLHOM H3MEPCHUH HH(OpMa-
TUBHOTO MapaMeTpa BXOJHOTO WX BBIXOJHOTO CHUTHANA CO CTOPOHBI MEHb-
X (OOJBLIMX) 3HAYSHUH IO 3HAYCHUS X.

J1g oueHKH ciydyallHOM COCTaBJISIOLIEH MOIPEHIHOCTU HU3MEPEHUs

zn:(xi - Xc)z

ucronp3yercst popmyiia F(x) =12 , TIe o (X°) — cpeanee
n-1

KBa/IpaTUYECKOE OTKJIOHEHHE CIIy4alHOH COCTaBJIAIOLICH IOTPEIIHOCTH

M3MEPEHHS METEOBENMYMHEI; Xj — I-i OTCUET M3MEpEHus; x — Cpe/iHEe

3HaYEHHUE CUCTEMATHUYECKOW COCTABISIOIIEH MOTPEHIHOCTH U3MEPEHHS; h
— uucno u3MmepeHuid. Iloka cucTemaTtmdeckas COCTaBISIONAsS MOrpem-
HOCTH M3MEDPEHHs HE BBIPAXKECHA B IIOHATUAX BEPOATHOCTH, HEIIb3s y3HATh
YPOBEHb JIOCTOBEPHOCTHU JECHCTBUTEIBHOIO 3HAUCHHS U3MEPSAEMON BEIHYU-
Hbl. [ MOMy4eHUs: ACHCTBUTEIBHOTO 3HAYEHHsS] METCOBEIMUYUHBI, H3Me-
psieMOii B peasbHBIX YCIOBHAX, HEOOXOAMUMO, YTOOBI CHCTEMaTH4IecKas Co-
CTaBJIIONIAs MOTPENIHOCTH U3MEPEHUH MOJTHOCTBIO ONPEAEIISIIACS.
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1.4. TouHOCTH M3MEpPEHHUS

PesynpraTr 11000T0 M3MEPEHUsI pa3naracTcsl Ha ABE COCTABIIAIOLINE:
JEHCTBUTENBHOE 3HaU€HUE U WyM. i1 onpeaeneHns MeTeopoIorHYecKoi
BEJIMYMHBI C BBICOKOH TOYHOCTBIO IITYM CIEIyeT HCKIIOYNTh. OH BO3HHUKAET
10 HECKOJBKMM HPUYMHAM: B PE3YyNbTaTe OMNOOK MPH HNPOBEACHUH H3MeE-
penuii (Hampumep, HaOIIOICHHUs MPOBOIIINCH HE B CPOK); 3a c4eT (ayK-
Tyallid HM3MepsieMOi BEIMYMHBI (HalpuMep, MEeNKOMacIiTaOHbIE HEOJHO-
poaHoctH). Ecnmu mpenmonokuTh, YTO MOTPEUIHOCTh H3MEPEHHH MOXKET
OBITH yCTpaHEHa, TO IIYM IOKaKET Mpe/e] TOYHOCTH W3MEPEHUH, U alib-
Heillee COBEPIIEHCTBOBAHHE METOAOB IO3BOJIUT YIYUIIMTh H3MEpPEHHE
1IyMa, HO He TIpUBE/ET K 3HAUUTENIbHOMY YJIyullleHuto pe3yibTaToB. C apy-
TOll CTOPOHBI, CPEJICTBO M3MEPEHHMS, TOTPEITHOCTh U3MEPEHUSI METEOBEIH-
YUHBI KOTOPOTO MPEBBIIIAET aMIUTUTYAY U3MECHEHHUS JCHCTBUTEILHOTO 3Ha-
YEeHUsI 9TOH BEIMYHMHBI, MOXKET JaTh HEJOCTATOYHYI0O MH(OPMAIHIO O €¢
JCHCTBUTEIIFHOM 3HAUCHNH.

Tabmuma 1.1
TpeboBarus BMO k TOYHOCTH U3MEPEHUS] METCOPOIOTHICCKUX BEIMINH

ITapamerp Junanazon Pazpe- TpebOyemas Ilepuon Hoctu-
U3MEpPCHHS  IICHHE TOYHOCTh ocpen-  KUMas
HEHUs, TOY-
MUH HOCTh
Temmepatypa -60-+60°C 0,1°C +0,1°C 1 +0,2°C
BrnaxzocTh 5-100% 1% +3% 1 +(3-5)%
JlaBnenue 920-1080rIla 0,1 rlla +0,1 rTla 1 103rMa
bapu4. rennenmus  He ykazan 0,1 rlla 40,2 rlla 1 +0,2 rlla
CkopocTb BeTpa 0-75 m/c 0,5 m/c +0,5 m/c 2,10 105 wm/c
HarpaBJieHHE 0-360° 10° +5%, 2,10 +5°
MTOPBIBBI 5-75 m/c 0,5 m/c +10% c +0,5 m/c
HanbHocTh +50 M 10 500 Mm;
BHJIUMOCTH <50M-70kM SO M +10% >500 M 3 MHH  110%
Kou-Bo o61akoB 0-8 okTOB 1/8 +1/8 - +1/8
BricoTa HmKHEH +10 M 10 100 M -
rpaHuIb 00makoB <30 M-30 kM 30 M +10% > 100 M +10 M
Komuuectso 40,1 MM < 5 MM -
0CaJKOB 0-400 MM 0,1 mMm +20 > 5 MM +5%
BricoTa CHE)KHOTO

+1 cm 10 20 cm;
TIOKpPOBa 0-10 m 1 cm £5%>20cMm ) -

HaanMep, €CJIM  MOCTOdAHHAasA BPEMCEHHU TIEPBUYHOIO  U3MC-
PUTEIBHOT'O npeo6pa3OBaTem{ CKOPOCTH BETpa MNPEBLIIIACT 3 C, TO OH HC
MOKET 00€eCIIeunuTh BLI60p MaKCHUMAaJIbHOK CKOpPOCTH 3a UCTCKIINEC 10 muH.
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Takum 00pa3oM, aMIUIMTYIBl IIyMa M JeHCTBUTEILHOTO 3HAYEHHS METeo-
POJIOTHYECKOH BEIMYMHBI TTO3BOJIAIOT ONPEACIUTH NpeAeisl d(PeKTHBHO-
CTH, BHE KOTOPBIX YCOBEPLICHCTBOBAHUE CPEIICTBA U3MEPEHUS HE SBIIACTCS
HEOoOXOMMBIM, a IIOJIyYCHHBIC JaHHBIC He OYAyT IPUHUMATHCS B PacyeT.

To4HOCTB, ¢ KOTOPOH JOJDKHA M3MEPATHCS Ta MM MHAs BEINYUHA,
3aBHCUT OT KOHKpeTHOH menu. TpeboBaHus 3(h(HEKTUBHOCTH C TOUKH 3pe-
HUSI TOYHOCTH W3MEpPEHUI (OPMHUPYIOTCS Ha OCHOBE NPEACTAaBICHUI O
MIPaKTHYECKOH JTOCTIKUMOCTH 3P (PEKTHBHOCTH M TIOTPEOHOCTAX TOJIB30Ba-
teneil. [lonsTre 3QQEeKTUBHOCTH CPENCTB M3MEPEHHH W HU3MEPHUTENIBHBIX
CHCTEM OXBAaTBIBAET JOCTOBEPHOCTH U TOYHOCTh M3MEPEHUSI METEOBEIHYNH
(MpOCTpaHCTBEHHOE M BPEMEHHOE pa3pelICHHe); HAJCKHOCTh (IPOJOIIKH-
TEJILHOCTh JKCIUTyaTaluy); TPYAOEMKOCTh OOCITYXKMBaHHS; CTOMMOCTb W3-
nenus 1 noBepku. CymiectBytoT TpeboBanus (tabn. 1.1) k auanasoHam
TOYHOCTH HM3MEPEHHS M BPEMEHH OCPEIHCHHS METEOPOJIOTHYSCKUX BEJH-
YHH NPU NPOBEICHUH Ha3¢MHBIX HAOIIOICHUH.
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I'TABA 2. UBMEPEHUE ATMOC®EPHOT' O JABJIEHUSI

OnHOI M3 BaXKHBIX METCOPOJIOTHYECKUX BEIHMYHH, OINpPEACTIIEMBIX
IIPU METEOPOJIOTHIECKNX HAOMIONCHUSX, SIBISIETCS aTMOC(EPHOE NaBIICHHE.
ATMOchepHOe TaBlieHHEe HAa TOPU30HTAIbHYIO IOBEPXHOCTh — 3TO JCHCT-
ByIOIIas HAa CIWHMIYY IUIOMIAZHW 3TOW IOBEPXHOCTH CHJA, OOYCIOBICHHAS
BECOM BbIIIENexKarieil armocdepsl. JlaBneHne paBHO BeCy BEPTHKaIbHOTO
cTonba Bo3ayxa, MPOCTUPAIOIIETOCs OT paccMaTpUBacMON MOBEPXHOCTHU 10
BHEITHEH TPaHUIIbl aTMOC(EPHI, C OCHOBAHHEM, PaBHBIM €AWHMIE IUIOIIa-
1. Kpome a0GcomoTHOTro 3HaueHuss aTMOC(EpHOro JaBiIeHHsS Ha METEOpo-
JIOTHYECKUX CTaHIMAX OINpPEJesSoT 3HAaueHHEe W XapaKTepHCTHKY Oa-
poMeTpudecKkoil TeHJIeHIMU. 3HAYeHHE TEHACHLUHU OINpEeendioT M0 H3-
MCHEHHIO JIaBJICHHS 3a 3 94 MEXIy CpOKaMu HaOIIONeHNUH, a ee XapakTepH-
CTHKY — MO BUy KPHBOH PErHCTPAINH 3a 3TH 3 4. 3HAYCHUSI U XapaKTepH-
CTHKa OapoOMETPUIECKON TEHACHIMN HCIIOIb3YIOTCS MIPU IPOTHO3MPOBAHUN
aTMoc(epHBIX MpoIieccoB. B MeTeoposorun atMmocdepHoe AaBIeHIE H3Me-
psieTcsl ¢ MOMOIIBIO PTYTHBIX, Ae()OPMALMOHHBIX M JIPYTUX 0apoOMETpPOB.
Paznuyator TpM THma pPTYTHBIX OapoMETpOB: damledHble, CH(OHHO-
yanieyHele ¥ cudoHHbIe. B aBTOMAaTHYECKHX CTAHIMSAX MPUMEHSIOT KOM-
MIeHCAllMOHHBIE 0apOMETpHI, B KOTOPBIX M3MEHEHHE aTMOC(EPHOro aaBie-
HUS ypaBHOBELIMBAETCS BECOM Ipy3a, IepeMelaeMoro Mo Ijiedy phlyara.
Pa3pabarpiBatoTcsi yacTOTHBIE OapOMETpPHI, B KOTOPBIX aTMoc(hepHOoe NaB-
JICHHE ONpEeAeNAoT 0 COOCTBEHHOM yacToTe KosebaHui pe3oHaTopa. OTH
6apoMeTphl MO3BOJIIOT 00ECIEYUTh Hapsly ¢ BBICOKOH TOYHOCTBIO HM3Me-
PEHUi1 elle ¥ 9KOJOTHYECKYI0 YUCTOTY, U O€30I1aCHOCTh U3MEPEHHs JaBiie-
HUSL.

2.1. MeToabl M3MepeHusi AaBJIeHUsI

Memoo, bazupyrowuiics Ha usmepenuu éeca. ITOT METOJ OCHOBAH
Ha U3MEPEHUH Beca CT0JI0a JKHJIKOCTH, KOTOpasi ypaBHOBEILIMBAET BEC BEp-
TUKaJILHOTO cToj0a atMocdepsl, T.e. aaBieHue armocdepsl. Ha stom
npuHIUIe pabdoTaroT pTyTHBIe 6apomerpbl. Eciau TpyOky amunoi 900 mm,
3anastHHyI0 C OJTHOTO KOHIIA, HAMOJHHUTh PTYThIO, a JPYTroil ee KOHel[ OIyCc-
TUTh B YalIKy (COCYI) C PTYThIO, TO BBITEUET TOJILKO TO KOJMYECTBO PTYTH,
KOTOpO€ HE ypaBHOBEILIMBAETCS aTMOC(EPHBIM JaBiIeHHEM. Takum obOpa-
30M, €CJIM TPYOKa HaXOMUTCSl B BEPTUKAJILHOM ITOJIOKEHUH, B HEH OCTaHeT-
csi CTOJIO PTYTH, ypaBHOBEUIMBAaeMbIH aTMOC(epHBIM naBieHHeM. Ecmn
TpyOKa B JOCTATOYHON CTENEHN BAKyyMHpOBaHa, T. €. AaBienne Py < 1072
rlla, To naBineHue, OKa3pIBaEMOE PTYTHBIM CTOJI0OM BEICOTOM H, paBHO aT-
Moc(epHOMY:
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Hpg = Py,
rZie 0 — IUIOTHOCTh PTYTH, § — YCKOpEHHEe CBOOOJHOTO MaaeHus, P, —
aTMoc(epHoe JIaBlIeHHUE.

Takum oOpa3oM, M3MepeHHe aTMOC(HEpPHOTO NAaBICHUS PTYTHBIMU
OGapoMeTpaMH TpeAyCMaTpPHBAECT TOYHOE HW3MEPEHHE BBICOTHI PTYTHOTO
cronba HaJ MOBEPXHOCTHIO PTYTH B Hamke (cocyxae). TouHoe m3MepeHue
BBICOTHI PTYTHOTO CTOJOA (IO MIJUIAMETpA) MPHUBEIO K TOMY, 94TO B Tpak-
TUKY H3MepeHus aTMOCc()epHOTO AAaBIICHHS NMPOYHO BOILIA CIAMHHUIA M3Me-
PEeHHS «MIJUTUMETPHI PTYTHOTO CTOJI0a», KOTopas Hcnois3yercs B Poccun
U B HacToOsILEee BpeMs, HECMOTPSI Ha TO, YTO 10 MeXIyHapoaHOU cucreme
eMHUIL aTMOC(hEepHOE AaBICHHE HODKHO BhIpaXkaThes B mackaisax (1 Ila =1
H/m?). TIpu u3MepeHHsIX aTMOCHEPHOro JABICHHS B METEOPONOrHUECKHX
LeNsiX, HApUMEep Ha a’poJpoMax, NMPUHSITO BBIPaXKaTh €ro B eKTONAacKa-
max (1 rIla = 100 ITa). Oto obwscHseTCs TeM, uto 1 rlla = 1 mGap (Mun-
0ap — eIMHMIA, KOTOpas paHee MCIOJIb30BaJIaCh I U3MEPEHHUS AaBICHHS
U IUPOKO TPUMEHSIIACh B METEOpPOJIOTHH). B cTaHmapTHRIX aTMoc(epHBIX
YCIIOBHSIX CTOJIO PTYTH, UMCIOIIUH NEHCTBUTENBHYIO BBICOTY IIKaimbl 760
MM (MM PT. CT.), OKa3bIBaeT maBieHue, papaoe 1013,250 rlla, cnemoBarens-
Ho, 1 rlla = 0,750062 MM pT. cT., a 1 MM pt. cT. — 1,333324 rlla. lIxamsr
PTYTHBIX 0apOMETpOB MPOTPALYHPOBAHBI TAKHM O0pa3oM, YTOOBI MOTyda-
JUCh UCTHHHBIC 3HAYCHHS aTMOC(EPHOTO MaBICHUS HENOCPEICTBCHHO B
MIPUHATHIX €AMHUIIAX M3MEpeHHs NpHu craHzapTHoi Temmeparype 0°C u
YCKOPEHHH CBOGOIHOTO MageHus, paBHOM 9,80665 m/c2.

Memoo, basupyrowuiics Ha usmepenuu oegpopmayuu. MemOpana u3
9JIACTUYHOTO Marepuana Oyner nedopMHpOBaThCs, €CIH JIaBICHHE Ha OJ-
HOH ee cTopoHe OyneT Gosbliie, 4eM Ha JApyroii. Ha nmpakTike HCHONB3YIOT-
csl 3amasHHAs MeTauTmdecKas KOpoOKa FITH HEeCKOJBKO KOpoOok (0apol-
JIOK), CHIIb(OH, TTOTHOCTHIO WIIM YaCTUYHO BaKyyMHPOBAHHEIC, C CHIIBHOW
METAIUTMIECKON TPY>KUHON A TPEAOTBpAIICHUS pa3pyIICHUS KOPOOKH
ol BO3ACWCTBHEM BHENIHEro atMochepHoro napneHus. i1 n3MepeHus
negopManuy moJ| BO3JCHCTBUEM Pa3HOCTH JIABJICHUS BHYTPESHHEW M BHEIII-
HEll cpefbl KOPOOKH MCTIONB3YIOTCS MEXaHHIECKUE U AJICKTPHUYCCKUE CPel-
CTBA.

Ha ocHoBe nedopManMoHHOrO NPUHIMUIA C TPUMEHEHHUEM Me-
XaHUYECKHX CPEJCTB U3MEPEHUs] CKOHCTPYHPOBAHBI LIMPOKO H3BECTHBIE
OapomeTpbi—aHepouIbl. bapoMeTphl—aHepOuIbl UMEIOT HEJIOCTATOYHO BbI-
COKYIO CTaOMIIBHOCTh H3MEPEHHs] aTMOC(EpPHOTO NaBICHUS BO BPEMEHHU
BCJIE/ICTBHE TUCTEPE3UCa M HYKIAIOTCS B YaCTON KaJHMOpPOBKe.

Pesonancnuiii memoo. B HacTositee BpeMsi IPUMCHSIOTCS JaTYUKU
JIABIICHUSI, B KOTOPBIC BXOISAT TOHKOCTCHHBIC IIMJIMHIPHI U3 HHKEICBOTO
CIUIaBa, Haxopsmuecs B BakyyMme. ONOpHas pe30HAHCHAs YacTOTa STHX
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LIIHHAPOB M3MEHSETCSI B 3aBUCHMOCTH OT Pa3HHUIBI MEXKAY AaBICHHEM
BHYTpH LuiuHApa (arMoc(epHOoe) W MaBICHHEM BHE LMIMHAPA, COXpa-
HSIOIIMMCS B BaKyyMe.

Bce Gombmiee pacrpocTpaHeHHE TONYYAlOT AATIUKH aOCOIIOTHOTO
JaBICHUS, B KOTOPBIX HCIIOJIB3yeTCS KBApIEBBI KPHUCTAIUIMUECKHIN 3IIe-
MeHT. Okas3piBaeMoe depe3 ToppupoBaHHBEIE MeMOpaHBI Ha ITOBEPXHOCTH
KpHUCTajjla JaBJIEHHE BBI3BIBACT CHIIy COKAaTHs, BO3ACHCTBYIOLIYIO Ha KpH-
ctayul. BenencTBue nbe303aeKTpUYecKUX CBOMCTB KpUCTA/Ia MpU BO3ZEH-
CTBHMU JaBJECHUsI M3MEHsSETCS OalaHC aKTMBHOTO MOcTa YHTCTOHA. banman-
CHUpPOBaHME MOCTa I03BOJISIET 00ECIEUUTh TOUHOE OTPEAETICHUE AaBICHHUS.
JlaTuuky naBiieHHs TAKOTO TUIIA HE MTOABEPIKEHBI THCTEPE3UCY.

Tuncomempuuecxuii memoo. ['MIICOMETPUYECKUN METOJ OIpeeIie-
HUSI aTMOC()EpPHOTO /aBJIECHHUS OCHOBAaH HAa 3aBHCHUMOCTH TEMIIEPATYPhl KH-
TICHUS KHUIKOCTH OT AaBieHHs. JKUIKOCTh HAYMHACT KHUIIETh IIPH TEeMIIepa-
Type, IpX KOTOPOH MapIuaIbHOE AaBICHHUE ITapOB PAaBHO BHEITHEMY JaBiie-
HUIO Ha €€ MTOBEPXHOCTH. B KadecTBe XUIKOCTH NPH U3MEPEHUH J1aBICHHS
THIICOTEPMOMETPOM HCIONB3YETCSl AUCTHUIMPOBAaHHAS BOJA. 3HAsl TEMIIe-
patypy KHIISIIEH BOIBI, MOXKHO IO CTIEMaIbHBIM TaOIHUIlaM HAaHTH Mapiu-
aJIBHOE JIaBJICHUE Tapa, a MOCKOJIbKY OHO PaBHO BHEUTHEMY JaBJICHUIO, TO,
CJIeIOBATENIbHO, PAaBHO M aTMOC(epHOMY. DTOT METOJ H3MEPEHHsSI aTMO-
chepHOro JaBJICHUs MPUMEHSETCS penKo (B HKCIEIULUIX, HA PEYHBIX WA
MOPCKHX CyJIax).

Honpasku k usmepenusim. Ecnu cTeKITHHYIO TPYOKY AyiHOM 90 cM,
3aMassHHyI0 C OJJHOTO KOHIIA, 3aIllOJHUTH PTYTHIO, 3aTEM NPHUKPHITH €€ OT-
BEPCTHE, ONPOKHHYTh M OMYCTHTh HE3allassHHBIM KOHIIOM B YallKy C PTY-
TBIO, TO TIOCJIE OTKPBITHS OTBEPCTUS U3 TPYOKH BBIJIBETCSI TOJBKO YacTh
prytu. OcraBmmiics cToi0O PTYTH BBICOTOH H OyIeT ompenensThCsl aTMO-
chepHbIM aBieHueM P,, T.€ JaBlIeHue BHYTPH TPYOKH P ypaBHOBEIINBAET
arMmoc¢epHoe nasienue P,. P = P, wm Hyy = P,. Takum o6paszom, n3mepsist
H npu u3BecTHBIX I' U (, ompenenseM arMoc(hepHoe TaBlieHHE B JaHHOU
Touke. Tak Kak § 3aBHCHUT OT BBICOTHI M IIUPOTHI MecTa (HO MOCTOSIHHA IS
KaXJ0H (pUKCUPOBAaHHOM TOYKH), @ I — IUIOTHOCTh PTYTH — OT TeMIlepa-
TYpBI, TO OYEBHIHO, YTO B OTCUETHl /{ HEOOXOIMMO BBOJIUTH MONPABKU Ha
TeMIepaTypy, BBICOTY U HIMPOTY, a TaKXKe WHCTPYMEHTAJBHYIO MOIPABKY.
Takum o6pazom, ecimn GapoMeTp HaXOAUTCS B OJHOHM TOUKe (CTaHIHSA), TO K
€ro ITOKa3aHUsIM BBOJSATCS TPH IONPABKU: Ha IPHBEJCHUE TOKa3aHWil Oa-
pometpa k 0°C — TemmeparTypHas MONpPAaBKa, HHCTPYMEHTAIb-
Hasl TIOTpaBKa; IOIpaBKa JJIsl NPUBEJICHUS MOKa3aHUH OapomeTrpa K HOp-
MAIbHOMY YCKOPEHHIO cuiibl Tspkectd (g = 980,665 cm/c”) (Ha BBICOTY
mupoty). [lompaBkn 0OBEIUHSAIOT B OJHY IIOCTOSHHYIO IoOIpaBKy. Ecmn
JIaBJICHUE M3MEPSeTCsl B PA3IMYHBIX TOYKaX, TO HEOOXOIMMO BBOJIUTH BCE
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MIONIPaBKU OTIENBHO. Takas CHTyarus BO3HUKACT IIPH MApIIPYTHBIX HU3MeE-
PEHUSIX WM Ha IBIXKYIINXCS Cylax.

2.2. laTunku aTMOC()EPHOI0 JaBJIeHUS

Jamuuku ammocepnozo oasnenus PTB210 nipenHa3HauCHBI IS
HETIPEPBHIBHOTO M3MEPEHHsI aTMOC()EPHOT0 IaBICHHSI B MECTE X YCTAaHOBKH
U JUCTAaHIIMOHHOM aBTOMAaTHYeCKON Mepefadd U3MEpPHUTEIbHBIX CUTHAJIOB
Ha Bxox [IOBM. [lartunku PTB210 pa3paboTaHbl U CEpUHHO BBITYCKAIOTCS
¢bupmoii Vaisala (OunnsHausA) B AByX BapHaHTax: B MEPBOM — 00ECIEYH-
BaeTCsl U3MepeHue atMocdepHoro nasieHus B auanasone 500-1100 rlla u
ucronb3yeTcs 0ojee TOYHBIA MEpBUYHBIN HU3MEPHUTENBHBIN NpeoOpazoBa-
TeNb (CEHCOP); BO BTOPOM — OOECHEeUYNBaETCs M3MEpeHHe aTMochepHOro
nasieHust B nuamnasoHe 50-1300 rlla. Ipuammmn padotsr qatauka PTB210
omucaH BbIe (1e(hOPMAOHHBIE EMKOCTHBIE JIETEKTOPHI).

Yempoiicmeo u mexnuueckue xapaxmepucmuxu. B xadectBe mep-
BUYHOTO H3MEPHUTEIFHOTO Ipeobpas3oBarens aTMOC(EpHOTO IaBICHUS B
nmatankax PTB210 ncnonp3yeTcst CHITMKOHOBBIA €MKOCTHOM 3IIEMEHT a0bco-
mrotHoro  gasnenuss BAROCAP, paspabotanssiii  ¢upmoii  Vaisala.
BAROCAP (puc. 2.1) cocTout U3 AByX CIOEB MOHOXPOMATHYECKOTO CHJIU-
koHa (7), MEXIy KOTOPBIMH PacIojioKeH ciioi crekna (2). bonee ToHkwmit
CJIOW CHJIMKOHA BBITPABJICH C JIByX CTOPOH, Oiaronapsi 4eMy (popMHUpyeTcs
YyBCTBUTEJbHAS K JIaBICHHUIO CUIIMKOHOBas auadparma (5). bonee Tonctoiii
CJIOH CHJIMKOHA CITY’)KUT OCHOBAaHHEM JaT4UKa M MOKPHIT CTEKIISTHHBIM JIH-
IIEKTPUKOM.

Puc. 2.1. Cxema emrocTHOTO 31eMenTa nasiieanss BAROCAP

ToHKUI CIIOMl CUJIMKOHA JJEKTPUUYECKU CKPEIUIEH CO CTEKJISIHHOM
MOBEPXHOCTBIO, YTO JIEaeT BAaKyyMHYIO KaMepy MPOYHONH M TepMETHYHOM.
ToHkas MeTaJuTHyecKas IIeHKa (4), HaHeCeHHas! Ha CHJIMKOH, UIPaeT Poiib
MIEpBOT0 3JIEKTPOJAa €MKOCTH BHYTPH BaKyyMHOH OIOpHOH Kamepsl (5);
POJIb BTOPOTO 3JIEKTPOJA WIpaeT YyBCTBHTENbHAs K JABJICHUIO CHIIMKO-
HoBas auadparma (3). MOHOKPUCTAIIIMIECKUI CUIIMKOH U CTEKJIO, UCIIONb-
3oBaHHbIe B ceHcope BAROCAP, TmartensHo momxo0paHs! mo ko3¢ duimen-
Ty TEMIIEPAaTypHOTO PAaCHIMPEHHs 1 MUHUMHU3UPYIOT TEMIIEpaTypHYIO 3aBHU-
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CHMOCTh JaTydKa. TepMHYecKas TPEHHPOBKAa CEHCOpa IPU IMOBBHIIICHHON
TeMIepaType YBEIMYHMBAeT MOJITOBPEMEHHYIO CTaOWJIBHOCTD M HH3KYIO
TEeMIEPAaTYPHYIO 3aBHCHMOCTH JaTdyuka. KOHCTPYKIMS M KOMIAKTHOCTb
natankoB PTB210 (puc. 2.2) mO3BOJSIOT yCTaHABIMBATh UX HA OTKPHITOM
BO3IyXe U B pabodeM nomemeHnu. [Ipu pasMeleHHd U yCTaHOBKE TaTYH-
KOB ciiefyeT 00eCIeunTh 3aluTy BXOAHOTO oTBepcrms mryuepa (1), co-
€IMHSIONIET0 MEePBUYHBI M3MEPHUTENbHBIH NpeoOpazoBarenb ¢ aTMocde-
poit. Jlis 3almuThl OT JOXKIS JOCTaTOYHO HA INTYLEp HalueTh TpPYyOKy c
BHYTPEHHUM AuaMeTpoM 4 MM. B ycnoBusx TypOylieHTHOW Cpeabl M BBICO-
KOM CKOPOCTH BeTpa JUIsl MOJYYEHHs JOCTOBEPHBIX U TOUHBIX PE3yJIbTAaTOB
n3MepeHnit aTMOC(hEepPHOTO JaBICHHSI PEKOMEHYETCSI JUIsl 3alUThl BXOIHO-

T'O OTBEPCTHS UCIIOJIb30BATH 3aIUTHBIN OKpaH.
s

-
el — "

1\ ':*?

Puc. 2.2. O6uwmii BUJI ¢ KperieHHeM JaTYnKA aTMOC(EpHOTO JIaBICHUS
PTB210

Hatunk PTB210 moxeT ycTaHaBiIMBAaTbCS Ha IUIOCKYHO TOPHU30H-
TaJbHYIO TIOBEPXHOCTh Yepe3 YIUIOTHUTEIBHYIO MPOKIIAAKY, IOAKIIaAbIBaC-
MYIO T10/1 OCHOBaHHE JaT4dHKa (4) U 3aKperusieMyio (GUKCHPYIOIIUM BUHTOM
(2), mm Ha cTeHy (CTOHKY) ¢ TIOMOIIBIO JaTYMKA IUTACTHHBEI (5) U 3aKUMOB
(3), mocraBmsieMbIX B KOMIUIEKTe. YipaBienue naraukom PTB210, npuem u
00paboTKa U3MEPUTEIbHBIX CUTHAIOB Mpou3BoasaTcs I[I9BM ¢ moMoIisio
KOMaH/I, HoApoOHO ONHMCaHHBIX B «PykoBojcTBe moib3oBarens». Otobpa-
XKEHHUE pe3yIbTaToB U3MEPEHHUs aTMOC(HEpPHOTO JABIEHHS JAaTUYUKOM (ZaT-
gnkamu) PTB210 mpomsBoamtcs Ha 3kpaHe mucivies [I9BM, B kotopsiid
MOCTYIAIOT U3MEPUTETbHBIE CUTHAJIBI.

Hacrpoiika u xanubposka natunkoB PTB210 nmpousBoasTes no sra-
JIOHaM, 00JIa/IaoNIM BBICOKOH TOYHOCTBIO U3MEPEHUs aOCOIOTHOTO JlaB-
nernd. s matumkos PTB210, m3mepsronmx aTtMocepHOE IaBI€HHE B
nuanazone 500-1100 rlla, ans xkanmOPOBKM HCHOIB3YIOTCS 0oJiee TOYHBIE
stanonsl. Ilpn xanubposke u mosepke matankoB PTB210 perymmposka He
MIPOU3BOIUTCS, HO BBOJATCS INONpaBKU. BBox mompaBok omucaH B «Pyko-
BOJICTBE Toyib3oBatems». s marunkoB PTB210, uzmepsioniux atmochep-
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Hoe nasneHue B amamazoHe 500-1100 rlla, mpemen momyckaemoii morper-
HOCTH u3MepeHus cocrapiseT +0,25 rlla: 3a cyeT HEIMHEMHOCTH ILIKAJbI
+0,1 rlla, rucrepesuca +0,05 rlla, merounoctn kamubOpoBku 0,07 rlla,
BozzeiicTBuil TemnepaTypsl £0,2 rlla. Hatunku PTB210 paboTocrocoGHEBI
mpu TeMrepatrype Bo3ayxa oT -40 mo 60°C, oTHocuTenbHas BIAXKHOCTH
Bo3ayxa g0 100 %. Macca gatunka PTB210 cocrasmser 110 .

2.3. CpencTBa u3mMepeHusi aTMoc()epHOTo 1aBJICHUSI

Bapomempor pmymmuvie. bapomemp uauwieunvii CMAHYUOHHLIU C
komnencuposannot.  wkanou (CP-A, CP-b). bapomerpuueckas TpyOka
9TOro Gapomerpa — KalnOpOBaHHAs CTEKJISTHHAs, 3alasHHas C BEPXHEro
KOHIIA, ¢ BHYTPEHHUM AHaMeTpoM 7,2 MM H anuHon 800 MM — yKperieHa
HIDKHAM OTKPBITBIM KOHIIOM B KpBIMIKE IUIACTMAcCOBOM WJIM YyTyYHHOH
YamIkyd TPy TOMOIIH a0kl ¢ BUHTOBOM Hapeskou (puc. 2.3). Yamka Oa-
pOMeETpa COCTOUT M3 TPEX CBUHYMBAIOIIUXCS YacTeil. CpeqHssa 4acTb NMeeT
aradparMy ¢ OTBEPCTHUSMH, KOTOPAs CITYXKHT JUIA TallleHHUst KoJieOaHui pTy-
TH, 9TO HCKIIIOYAET IOTaJaHue BO3/IyXa B 0apOMETpHUECKYIO TPYyOKy.

TpyOka u 4Yaiika 3amoJHSIIOTCS OYHMINCHHOW PTYThIO. Bo3myx u3
TPYOKH 10 3alOJHEHHS ee PTYThIO OTKAUMBACTCS HE MeHee ueM 10 107°
rlla. C atMmochepHBIM BO3IyXOM OapoMeTp COOOIIaeTCs uepe3 OTBEPCTUE B
KpBIIIKE YalllKW, 3aKpbIBarolleecss BUHTOM. BwicoTa pryTHOrO croida B
CTCKJISHHOW TpYyOKe M3MepsIieTCs IO IIKaJle, HAHCCCHHOM B BEpXHEH 4acTh
METATMYECKOW 3alUTHON OIpaBbl (HyJb HIKaJbl COBIAJAET C YPOBHEM
pTytn B yamke). CKBO3Has MPOpPE3b MO3BOJISET BHIETH MEHHCK PTYTHOTO
cTonba B CTEKISIHHOM TpyOke. B mpopesn mpu momomm KpeMalibepsl JABH-
KETCsI KOJIBIIO C YKPEIUIEHHBIM Ha HEM HOHHYCOM.

Hecars neneHuid HOHWYca paBHBI 19 JeleHWsM IIKaimsl OapoMmerpa.
Bbnarogapst 3ToMy MOXXHO TPOM3BOJHUTH OTCUETHI C TOYHOCTHIO /10 AECATHIX
J0JIed mIKanbl (HoMep AEJCHWS HOHWYCA, TOYHO COBIIAJAIOIIETO C KaKHM-
00 JIeNeHHEM ILIKaJIbl, IAeT YUCIIO JAecThIX noneil). Tepmomerp, ykpen-
JICHHBIH eIlle B OJHOW MpOpe3n 3aIIUTHOH OIPAaBBI, CIYXKHUT IS ONpezese-
HUS TeMIlepaTypsl 6apomeTpa (pTyTH U IIKanbl). B BepxHel yacTH ompaBbl
nMeeTcs KOJIBIIO /TS TTO/IBEIIMBAaHUS OapomeTpa.

HecmoTps Ha TO, 9TO YPOBEHb PTYTH B YaIlIKe IPU M3MEHEHHUH JIaB-
JICHUSI MEHSETCS, B 3THUX 0apoMeTpax OTCUUTHIBAIOT TOJIBKO ITOJIOXKEHHE
CTOJIOMKA PTYTH B CTEKJSIHHOW TpYyOKe, He (DPMKCHPYS IOJIOXKEHUE PTYTH B
Yamike. JTO BO3MOXXHO IOTOMY, YTO B YaIIEYHOM OapoMeTpe IIKalla CKOM-
NIEHCUPOBaHa Ha M3MEHEeHWe pTyTH B 4Yamke. COOTHOIICHHWE W3MEHEHHMH
YPOBHEH PTYyTH B TPyOKe W HallKe MPH M3MEHEHHH aTMoc(epHOro naBie-
HUS NPONOPIHUOHAIBHO COOTHOIIEHHUIO IJIOMIAJEH MX MONEPEedHOro cede-
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Hus. g 6apoMeTpoB 310 cootHomeHue paBHo 0,02. DTo 3HAYMT, UTO TpU
N3MEHEHUH aTMOC(HEPHOTO JaBlICHUS HA | MM PT. CT. H3MEHHUTCS YPOBEHb
prytu B gamke Ha 0,02 MM, mmuHa cTonba pTyta B 6apomerpe — Ha 0,98
MM. Y CTaHIMOHHBIX OapOMETPOB ¢ MIJUTUMETPOBOM IIKAJIOW IMHA OIIHO-
ro generns paBHa 0,98 mm. BapoMeTphl BBITYCKAIOTCS IBYX MO UKAITHA:
CP-A c npenenamu m3mepernit §10...1070 rlla u CP-b ¢ npegenamu n3me-
penun 680...1070 rlla.

Puc. 2.3. bapomerp cranunoHHbIi yameunslii CP.

1 — crexistHHAs TpYOKa; 2 — IHO Yamkw; 3 — auadparmMa gamku; 4 —
KpBIILIKA YaIlIKH; 5 — BUHT; 6 — MeTaJlIMuecKas onpasa; 7 — PTYTHBIN
TepMOMETp; 8 — KpBIIIKa; 9 — cTekisgHHas TpyOka; 10 — HoHmyc, 11 —
KpeMmaibepa; 12 — koJsbLo

bapomemp cugonno-uaweunviti konmponvuviti (KP) (puc. 2.4,a).
CrexnsHHas OapomeTpryeckas TpyOKa UMeEeT CIOXKHOE YCTPOUCTBO. Bepx-
HSS €€ 9acTh, cOCTaBIromas 1/3 Bceld AmuHBI TpyOKH, mMeeT muametp 14
MM, @ OCTaIbHBIC 2/3 3HAUUTENHEHO TOHBINE. TOHKas 4acTb TPYOKH B MeCTe
CY)KEHHs U30THYTa B CTOPOHY OT BEpPXHEHl 4acTu M CHasHa MPH MOMOILU
CTEKJITHHOTO OajyioHa cO BTOPOH (KOpOTKOW) TpyOkoi. HipkHue KOHIIBI
TpyOOK BMOHTHPOBAHBI B METAUTNYECKUH KOHYC (HAaKOHEYHHK), KOTOPBIH
BCTaBIIIETCS B YAIIKy M 3aKperuisieTcsa B He. TpyOka 1 sBnsieTcs IMHHBIM
KOJICHOM, TpyOKa 2 — KOpoTKUM. KOpoTKo€ KOJIEHO B BEpXHEH YacTH UMe-
€T UWIMHAPUYECKUH MPHIMB C OTBEPCTHEM; HAa HEM YKPEIUICH HHIIIENb,
3aKpBIBAIONIMHCS KoJmmaykoM 7. O0e cTeKIIsTHHBIE TpyOKH BCTaBJIEHBI B Me-
TaJUIMYECKYIO ONpaBy co mkajoi 11, coequnstonytocs ¢ yamkoi. B onpa-
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BE UMEIOTCS CKBO3HBIE IPOPE3H, Yepe3 KOTOPhIe BUIHBI CTOJIOMKH PTYTH B
BepxHeM (ITMHHOM) W HIDKHEM (KOpOTKOM) KoiieHax. Ha mpaBom kpae
mpopesel HaHeceHa ImKaja: BHI3Y (y HmxHeH mpopesn) ot 0 no 130 rlla, y
BepxHel mpopesn — ot 850 mo 1070 rlla. B HmkHel mpope3n ycraHaB-
JHMBaeTCs MHIEKC 12, COSANHEHHBIH ¢ KOJIBLIOM, KOTOPOE KPenUTCcs K onpa-
Be BUHTOM 13 Tak, 4TOOBI HIDKHHI Cpe3 MHASKCa YCTAaHOBUIICS TOYHO IPO-
TUB HYJIEBOTO JICJICHUS LIKaJbl. BUHT Tporath Hemb3sl, TaK Kak 3TO MOXKET
NIPUBECTH K CMEIICHHWIO MHAEKCA M M3MEHEHUIO WHCTPYMEHTaIBHOH I0-
MpaBKH OapomeTpa.

=
=

a) 0)

Puc. 2.4. PrytHBICc OapOMETpEHI:
a) 6apometp KoHTposbHBINA KP (Bun 1 paspes): 1, 2 — crekisiHHbIE TPYOKH;
3 — OasioH; 4 — CTanbHOM KOHYC; 5 — yaika; 6 — MemIoK; 7/ — KoJina-
4yok; 8 — crakad; 9 — BuHT; 10— nsitka BunTa; 11 —ompasa; 12 —
IUIACTHHA HYJIEBOTrO MHAeKca; 13 — BuHT; 14 — Tepmomerp; 15 — mydra;
16— nHonmyc; 17 — MUKpOMETpPEHHOE KOJIbLIO; 18 — CcTOMnOpHbIii BUHT; 19
— IIOJIBEC;
6) 6apometp nHcniekTopekuit UP: 1, 2 — crexnsHHbIE TPYOKH, 3 — MeTal-
JIMYecKas Jaiika; 4 — JIAWKOBBIM MEIIOK; 5 — TIaCTMAaCCOBBIN CTakaH; 6 —
— IOABEMHEBIH BHHT; 7, 9 — MeTaumdeckas onpasa; 8 — mydra; 10 —
Tepmometp; 11 —noxasec; 12, 13 — xomyTsl
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JIHOM YamIKy CIyXXHT MEUIOK 6 W3 JalK{, HIKHAS 9acTh MEIIKa C
MIOMOIIBIO BUHTA 9, BBUHYMBAIOIIETOCA B JHO 3alIMTHOTO IIMJIMHAPA, MO-
XKET MepEeMEINaThCsl BBEPX M BHU3, MEHSSI YPOBEHb PTYTH B 000X KOJCHAX.
B cpenneit wactu onpaBsl OapomeTpa ycraHoBieH TepMomeTp 14. Ha ompa-
BE Y BepXHEH MMpope3n UMeeTcs MoABIKHaAsA MydTa 15 ¢ mpopessto, y mpa-
BOTO Kpasi KOTOPOH yKperuieH HoHIyC 16 ¢ 20 meneHusMu (C ero IoMOIIbI0
OTCYET MO IIKaJie OapoMeTpa MOXKET MPOU3BOAUTHECS C TOYHOCTHIO 10 0,05
rlla). Mydra cocTONT U3 HECKOMBKHX MOJBHKHBIX YacTeld. BepXHss 4acTb
€e MOJKeT OBbITh 3aKperuieHa BUHTOM 18 Ha J1000M y4acTKe BepXHEH mpope-
31 (st TpyOOl yCTAaHOBKHM cpe3a HOHHMYCa y MEHHCKa pTyTH). HipkHss
4acTh MOXKET HEepPEeMEINaThbCsi OTHOCUTENBHO BEpXHEeW 4YacTh My(Thl Ipu
MOMOIIM MUKPOMETPEHHOTO KoJblia 17, 94TO MO3BOJIET TOYHO YCTAaHOBUTH
cpe3 Koiblla Ha BEpHIMHY MEHHCKa pTyTu. bapomerp monsemmBaeTcs 3a
noxsec 19.

bapomemp cugponno-uaweunviti uncnexmopckuii pmymuuiii  (HUP)
BBUJIY €TI0 IIPOYHOCTH M MOCTOSHCTBA HHCTPYMEHTAIBHON MOMPABKH IIHPO-
KO UCIIONIB3YETCS B KaUeCTBE HHCIEKTOPCKOoro 6apomerpa (puc. 2.4, 6). Co-
CTOUT W3 CTAIBHOTO pe3epByapa-dallku 3, KOTopas MMeeT auadparMmy u
3MacTUYHOE THO (MEIIOK U3 Jaiiku) 4. B KpBIMIKYy YalIkd BCTaBJIEHBI JIBE
cTekisiHHbIe TpYOKH 1 M 2: npaBas (6apomerpuueckasi) 1 — minHHas (OKO-
10 86 cM) c 3amassHHBIM BEpXHHM KOHIIOM, JeBas 2 — KopoTkas. Ha ee
BEpXHEM KOHIIE YKpEIUICH METaJUIMYeCKHH KpaH, KOTOPBIH OTKpHIBAeTCS
npu HaOMIOJCHUSIX ISl COOOIIeH s ¢ Bo3ayxoM. Ha npoOke kpaHa uMerT-
cs1 pucku. Ecim pucka npoOku cosmaznaer ¢ OykBoit O, TO KpaH OTKpBHIT;
€CIIM pPUCKa COBIMAaZaeT ¢ OyKBOH 3, TO KpaH 3aKpBIT — OapoMeTp HE c000-
IIaeTcsl C OKPYXAIOUIMM BO3AyXxoM. Ha damky HaBMHYMBAeTCs LIMIIMHID,
yepe3 JHO KOTOPOTO B Pe3bOOBOM OTBEPCTHH IPOXOAUT BHHT CO CBOOOIHO
BpaIIAIOINMCS JUCKOM. BpamieHneM BHHTAa HOAHHUMAIOT WIH OITyCKAIOT
JTHO MEIIIKa, TEM CaAMBIM MEHSIsI ypOBHH PTYTH B 00eHX TpyOkax Oapomerpa.

CrekisiHHBIE TPYOKHU 3aKIIIOUEHBI B METAJUNINYECKYIO onpaBy. Onpasa
COCTOMT M3 METAJUIMYECKHUX TPYyOOK 7 M 9, KOTOpBIE 3aKpEIUICHBI B YalIke U
COETUHEHBI MKy co00M HEMOABWXHBIME XoMyTaMu 12, 13 1 rojoBkoii ¢
mojxBecoM 11. B ompase TpyOxu 2 ycranosneH tepmomerp 10. Ha ompase
TpyOku 1 HaneceHa muiutrOapoBas mkaiga ot 0 go 1070 M6 ¢ mepepbiBOM
ot 130 mo 545 M0, a Tak ke ycTaHOBJIEHa MojaBMXHasA MypTa 8. MydTta
HUMEeT HOHUYC U MHUKPOMETPEHHOE KOJBLO JUIl TOUHOM HABOJKU Ha BEpX-
HUH MEHHCK PTYTH U CHATHS oTcueTa. XoMyT 13 ycTaHOBIIEH TaK, 4TO €ro
HI)KHUH CPe3 COBMAAAeT C HYJIEBBIM JI€JIEHUEM ILIKAajbl U SIBISETCA HyJe-
BBIM MHJIEKCOM 0apoMeTpa; XoMyT 12 ycTaHaBIMBaeTCs Ha JII000€ BEpXHee
JIeTIeHUE HWDKHEW YacTH IIKajbl U MOXET CIYXKHTh HylleM Oapomerpa Ipu
n3MepeHnu naieHus menee 570 M6. Ipenensr n3mepenus Gapomerpa —
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ot 570 go 1070 m6. llkana mHonmyca umeet 20 meneHuit U obecrieunBaeT
BO3MOKHOCTH OTCcUeTa ¢ ToyHOCThIO 0,05 M0. Hynp mikaier HOHHYyCa coBIa-
JIaeT ¢ ero HWKHUM Bu3upoM. [lorpernocts n3mepenus + 0,3 MO.

Bapomempur oepopmayuonnvie. CaMbIM pacIipoCTPaHEHHBIM IIEp-
BUYHBIM TIpeoOpa3oBaTelieM SBIAIOTCA 0apoKopoOkH (BaKyyMHpPOBAHHBIC
MeMOpaHHBIE KOpOOKH), KOTOpBIE HpPeoOpa3yroT H3MECHEHHE NaBICHHUS B
TUHEWHOe TepeMenIcHre Wi ycuiane. bapokopoOka mpeacTaBiser coOoi
JIBE KpyTJble MeMOpaHBI (IHaMETPOM HECKOJIBKO JECSTKOB MIIIIAMETPOB),
CBapeHHBIE 10 OKPY)XHOCTH. B kauecTBe nmpeoOpazoBaresns JaBiIeHUs B JIH-
HeWHbIE MepeMeneHusi KopoOKka JEeHCTBYeT CIeqylomuM obpasoMm. ATMmo-
cepHOE NaBlIeHHE, CKUMAIOIee KOPOOKH, YpaBHOBEIIMBACTCS CHIION YII-
pyroctu MeMmOpaH (WIM JONOJHUTEIbHOW NpyXuHbl). Eciu naBneHue uz-
MeHseTcsl, MeMOpaHbl U MpyXuHa AeOPMUPYIOTCS, U PAaBHOBECHUE BHOBb
BOCCTaHaBJIMBaeTCs. Mepoil n3MepeHns JaBICHUS CITyXHUT BEIUYMHA TIepe-
MEIIEHHUS KECTKUX IIEHTPOB MEMOpaH OTHOCUTEIBHO JPYT ApyTa.

Ha meTreoponorndecknx CTaHIMAX I M3MEPEHUs JIaBJICHUS aHe-
pOUABI HE UCIIONB3YIOTCS, UX MPUMEHSIOT, HallpHIMep, B KCIICANLHAX, Ha
METEOpOJIOTHUECKUX TocTax. [IpuHnum neicTBus OapoMeTrpa-aHeponaa
OCHOBaH Ha Ae(OopMali METaJUINYECKHX aHEPOUIHBIX KOPOOOK (BHYTpH
KOTOPBIX BO3MIyX paspsiKeH) Moj NedcTBueM naBienus (puc. 2.5). Jlunei-
HblE U3MEHEHHMS! TOJLIMHBI KOPOOOK NpeoOpa3yloTcsl MepeNaTOYHbIM phl-
Ya)KHBIM MEXaHM3MOM B YIJIOBbIE MEpEMEIICHHs CTpPEJIKU Oapomerpa-
aHepouja oTHOcUTeNnbHO Inkansl. [llkana rpagyupoBaHa B mackamsix. lleHa
onHoro nenennst — 100 ITa nim 1 rlla. J{ns uamepenus temuneparypsl npH-
Oopa B mpope3u MIKaJIbl NPUKPEIUIEH TyrooOpa3Hblil pTYTHBIA TEPMOMETP
(uena genenus mkanst 1°C).

Puc. 2.5. Cxema 6apomerpa-aHepona:
1 — merammuueckast KopoOka; 2 — TOJI0CcoBast MPYXKUHA; 3 — CTpeIKa;
4 — mikana

PaGouee monoxenue OapomMeTpa-aHEpOMIa — TOPU3OHTAIBHOE.
OyTsip, B KOTOPOM HaXOAUTCSI aHEPOUJ, IPEAOXPAHAET €ro OT PE3KUX KO-
nebaHUil TeMIlepaTypsl W OTKPHIBACTCS TOJBKO Ha BpeMs H3MepeHuil. B
II0OKa3aHUsl aHEPOUJIa BBOAST TPU IONPABKHU: LIKAJIOBYIO, TEMIIEPATYPHYIO U
100aBOYHYIO, KOTOPBIE YKa3bIBAIOTCS B IOBEPOYHOM CBUAETENBCTBE K KaXK-
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nomy mpubopy. [lIkanoBas mompaBka YYHUTHIBa€T WHCTPYMEHTAIBHYIO HE-
TOYHOCTH pabOTHI camoro mpubopa, MOATOMY Ha PazIHMYHBIX ydacTKax
IIKaJIBI OHA MOXKET OBITH pa3HOW. B mOBepOYHOM CBHIETEIHCTBE MIKAIOBHIC
NonpaBkyu npuBoAsTcs yepe3 kaxzasle 1000 ITa. g mpoMeKyTOUHBIX IO-
Ka3aHU# MONpPaBKy ONPENENAIOT IIyTEM MHTEPIOJSILIUHN JBYX COCEIHUX IO-
npaBok. TeMmnepaTypHas IONpaBKa YYUTHIBAET BIUsHUE TeMIiepaTypsl. [lpu
OJIMHAKOBOM JIaBJICHUH, HO Pa3HO#l TeMIeparype mpudopa MoKa3aHus aHe-
pouaa MOTYT OBITh Pa3HBIMHU, TaK KaK MO MEpPE U3MCHCHHS TEMIICPATyPhI
YIPYrOCTh aHEPOUIHBIX KOPOOOK HE OCTACTCSI MOCTOSHHON. UTOOBI UCKITIO-
YHTH BIMAHHE TEMIIEPATYPHI, MOKa3aHus anepouaa npusoastes k 0°C. s
9TOM LIENU JaeTcs TeMiepatypHeiil kosgdurment K wa 1°C. Jlns monyyenus
TEMIEPATYPHOH MOMPABKU €r0 HY)KHO YMHOXXUTh Ha TEMIIEpaTypy mpubo-
pa: At = kt. Jlo6aBouHas momnpaBKa, YUHUTHIBAIOIIAS OCTATOYHYO nedopma-
muio (TUcTepe3nc) KOpoOOK, MEHSETCS BO BpeMeHH. bapomerp-aHepomn
MOBEPSIETCA HE PEKE OJHOrO pa3a B 6 MECALEB.

[IpaBuna w3MepeHHS W BBIYMCICHUS [aBICHUS IO OapoMeTpy—
aHEepOUIY: OTKPHITh (PYyTIISIp, OTCUUTATH MOKA3aHUSA TSPMOMETpa IPH aHe-
pouze ¢ TouHocThio 10 0,1°C; cierka mocrydarh Mo CTEKIY aHepouaa JUisA
MIPEOJOJIEHUS] TPEHUS B MEPENATOYHOM PHIYaKHOM MEXaHU3ME; OTCUUTATh
TIOJIOKEHHUE CTPENKH OTHOCUTENBHO IIKaJbl ¢ TOUHOCTBIO 10 0,1 nmeneHwust
(10 Ia); HaiiTK O TOBEPOYHOMY CBHACTEIBCTBY INKAIOBYIO, TEMIICPATYP-
HYIO U Z[OGaBO‘IHbIe MOoMpaBKU € COOTBETCTBYIOIIUM 3HAKOM + wiu —,; no-
MPaBKH CYMMHPOBATh aIreOpandecku, BBECTH B PE3yJIbTAT OTCUCTA M 3allH-
catb UcrpaBiieHHble Toka3aHus B [1a u rlla.

[Ipumeuanue: 1 [la = 1H/M? = 0,01 rlla; cooTHomeHHE Mexay rlla,
MO0 u MM crienyromee: 1 rlla = 1 M6 = 0,75 MM pT. ct.; 1 MM pt. cT. = 1,33
M0 = 1,33 rlla.

= e
N B

=gy
Puc. 2.6. Bbapomerp-anepouns BAMM

bapomemp-anepouo BAMM-1 (puc. 2.6) usmepsier atmocdepHoe
nasnenne B mpepenax 600-800 mm pr. cr. (800-1060 rlla) ¢ mo-
rpenrHoCcThIO £1,5 MM pT. cT. (2 rlla). JIuneiiHoe mepememenne MeMOpan
npeoOpa3yeTcss TepelaTOYHbIM MEXaHH3MOM B YIJIOBOE IIepeMeIeHHue
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cTpenky. YyBCTBUTENBHBIN 3JE€MEHT OapoMeTpa IpeAcTaBisieT coboil 0ok
U3 TPEX IOCIEA0BATEIFHO COCTMHEHHBIX aHEPOUAHBIX MEMOPaHHBIX KOPO-
OOK, OZJMH KOHEI[ KOTOPOTO HEMOBIKEH, a JPYroil MAapHUPHO COCIUHEH C
JKECTKOM TSITOM M Jajiee ¢ pbl4aroM, YCTAaHOBJIEHHBIM Ha IPOMEXYTOUYHOU
ocu npubopa. Ha ppraare 3akperuieH oAWH KOHEN TMOKON IIacTHHYATO-
IIAPHUPHON LIENOYKM, HAMOTAHHOM Ha PpOJIMK, YCTAaHOBJIEHHBI Ha OCHU
cTpenku npubopa. CrenuanbHas cuupaibHas MpyKUHa (BOJIOCOK), CBSI3aH-
Hasl C OChbI0, HATATWBAET LIEMOYKY, BHIOMpas JUQPT B COEAMHEHUSIX MeXa-
Hu3Ma. [Ipu u3mMeHeHMH aTtMoc(epHOTo JaBieHUs CBOOOAHBIM KOHel Oa-
pobJyioka mepeMeraeTcsi ¥ MOBOPAYMBACT MPOMEKYTOUHYIO OChb, KOTOpas
Yyepe3 HATIHYTYIO IEMOYKYy BpallaeT POJMK M OCh CO CTPENKOH mpuoopa.
W3mepenne Ttemreparypbsl nprOOpa HPOW3BOJUTCS MO PTYTHOMY TEpMO-
MeTpy. YCTaHOBKA CTPEJKH MPHU PETYIUPOBKE MPHOOPA Ha EJICHNE IIKAJIBI,
COOTBETCTBYIOIIEE 3HAUCHHUIO aTMOC(HEPHOTO AABICHHS, OCYIIECTBISICTCS C
TIOMOIIBIO CTICIMATBHOTO BHHTA Y€pe3 OTBEpCTHE B Kopmyce npubopa. ba-
poMeTp mpeAHa3sHa4eH Juii paboTel B MOMEIICHWH MPU TEMIIEparype
10...+40 °C.

bapomemp-anepoud M-67 (M/]-49-2) (puc. 2.7) u3Mepsier aTMo-
ctheproe nasienue B npenenax 610—790 MM pT. cT. ¢ morpemHocThio + 0,8
MM.

Puc. 2.7. Bapomerp-anepouny M-67.
1 — xpelka  GyTisipa; 2 — aHepoun; 3 — aMOPTU3aTOPEI

UyBCTBUTEIBHBIM 3JIEMEHTOM ITpHOOpa sBIsIETCS OJIOK aHEePOUIHBIX
MeMOpaHHBIX KopoOok. [lpu u3MeHeHun naBieHusi 0OapoOiok nedop-
MHUPYETCA U C MOMOIIBIO NEPECAATOYHOI0 MEXaHMU3Ma IMMOBOPAYMBACT LECH-
TPaJbHYIO0 OCh BMECTE CO CTPEJIKOM, paclooKeHHON HaJl 3epKajbHOM IIKa-
Joi. MexaHn3M mpubopa CMOHTHPOBAH B KOPITyCe, KOTOPHIN 3aKpeIUIeH B
GbyTspe Ha MPYKUHHBIX amopTu3aTopax. /s yMeHbIIEH!s OTPEITHOCTH
1 TIOBBIIICHHS HA/ISKHOCTH B MPUOOpE NMPUMEHEHB! HETIOJBI)KHBIE CTPYH-
HBIE OCH M MHUHMATIOpPHAs IUIACTHHYATONIAPHUPHAS LIETI0YKa, a TAKXKe 3ep-
KaJbHasl IIKana. AHEpOWJIHbIE KOPOOKH, NpUMeHseMble B npubope, odia-
JIAl0T XOpOIIei Ha/lle)kKHOCThIO U HEOOJIBIION BEJIMYMHOM rucrepesuca (oc-
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TaTouHOH aedopmarm). bapomerp MOXeT NPUMEHSTHCS HAa OTKPBITOM
Bo3ayxe npu temneparype —40...+40°C. [{ng mOBBIIICHUS TyBCTBUTEIBHO-
cTi AehopMaIOHHBIX 0apOMETPOB MHOTAA MPUMEHSIOT HECKOIBKO Oapo-
KOpOOOK, CKpEIICHHBIX MEXKAY co0oii (Hampumep B Gaporpadax).

Bapozpagh memeoponocuneckuii M-224H (puc. 2.8) MOXKET perdcr-
pupoBatb armochepHoe naBieHue B npenenax 780—1060 rlla, B quamazone
mmenenud 100 rlla nmpu Temmneparype Bosayxa —10...+45°C ¢ mo-
rpemHocTeio 1-2 rlla. JlaTankoM naBieHus (4yBCTBUTEIBHBIM 3JIEMEHTOM)
siBIsieTcs 0ok OapokopoOok. Kaxmas 0apokopoOka COCTOUT W3 JBYX CBa-
PEHHBIX KPYIJIbIX METaJUIMUYECKHX MeMOpaH. Bo3myx M3 KopoOOK OTKauaH.
ATMocdepHOe naBieHHe, HalpaBiIeHHOE Ha C)KaTHe KOPOOKH, ypaBHOBE-
LIMBAeTCsl CWION ymnpyroi nedopmanmu MeMOpaH. M3MeHeHne naBiieHHs
HapyIIaeT PaBHOBECHE — KOPOOKH HIIM CHKUMAIOTCS, WM PACIIUPSIOTCS.
HwxHee ocHOBaHME O10Ka KOpPOOOK YKpEIJIEHO Ha IuiaTe mpubopa ¢ Io-
MOIIBI0 OMMETAIIIMIECKOT0 TEMIIEpaTypHOTO KoMmIeHcaTopa. LleHTp Bepx-
Hel KOpoOKM dYepe3 NepeNaTOuHyl0 CHCTEMY CBSI3aH C METaJUIMYECKOH
cTpenkoi. TepMoKOMIEHCATOp, KOTOPBIH CIY)KUT A MUCKIFOUCHUS BIHSI-
HUSI TeMIIepaTyphl Ha MOKa3aHHUs MpuOopa, MpeAcTaBisieT coboil oumeran-
JIUYecKyro mnacTuHy. JleiicTByeT oH crienyromum obpasom. Ecnu, Ha-
puUMep, TPH HEU3MEHHOM aTMOC(epHOM JaBieHUHM OyIeT HM3MEHSTBCS
TeMIIepaTypa, TO yIpyrocTb KOpoOok (MeMOpaH) OyaeT yMeHbIIAThCs (pu
YBEJIMUEHUH TEMIIEPaTyphl) WM YBEJIWYUBATHCS (IPU MOHMKEHUU TEMIIe-
partypsl), a 3Ha4UT, COOTBETCTBEHHO OyJET IepeMenarbcsi Bech 0apoOIoK.
OpmHaKoO OJHOBPEMEHHO C 3TUM Oyaer aedopMupoBaThcs (M3rHOATHCA) B
MIPOTUBOIIOIOKHOM HAIIPaBIEHUH W MPHMEPHO Ha Ty K€ BEIMYUHY OMMe-
TJUIMYecKas IJIacTHHA. B pe3ynbTare 3THX B3aHMMHO MPOTHBOIOJIOMKHBIX
JeUCTBUH Iepo He Oy/eT nepemMenaThes 1o JICHTE.

W3menenne atMoC(epHOro AaBiIeHHsS NPUBOANUT K U3MEHEHHIO JUTH-
HBI CTOJIONKA 0apOKOPOOOK, MEPEMEIICHHUIO €r0 BEPXHEro KOHIIA, KOTOpOe
nepeaeTcsi CTpeJiKe ¢ Ha/leThiM Ha Hee nepoM. [lepo nenaer 3amnuch Ha Oy-
Ma)KHOW JMarpaMMHOH JIEHTe, KOTOpoil o0epHYT OapabaH ¢ pacmojoKeH-
HbIM BHYTPHU BpallAlOIUM €ro 4acOBbIM MeXaHU3MOM. Bcs ara cuctema
CMOHTHpPOBaHa B IUIACTMACCOBOM Kopiryce. MeTaiuinueckoe nepo 3arnoiHsi-
€TCA CICUUaJIbHBIMU YCPpHUIIAMU 11 MCETCOPOJIOTHUUYCCKUX CAMOIIUCIICB.
Tlonoxxenue epa 1mo BEPTUKAIN MOKET HU3MCEHATHCA C IMOMOIIBIO BHUHTA.
KHomko# MOXHO czienaTh OTMETKY (3aceuky) Ha JieHTe. KOHIIBI JIeHTHI 3a-
*KaThl Ha OapabaHe TUIOCKOI NpyMHOW. YacoBOW MeXaHM3M pacCcUMTaH Ha
180 4. X012 OT OJJHOTO MOJHOTO 3aBOJIA, 3aBOJUTCS KIIFOUOM. X0/ €r0 MOX-
HO PeryiIrpoBaTh 4epe3 OTBEPCTHE, 3aKPhITOE TPOOKOH.
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Puc. 2.8. Baporpad mereoponoruueckuit M-22AH

Ha nenTe HaHeceHa 1IKana, AeJIEHUS KOTOPOH COOTBETCTBYIOT 2 rlla
MEXAY TOPU30HTAILHBIMH JIMHUAMH U 2 4. — MEXy BEpTHKaJIbHBIMU (IIPU
HaOMIONCHUSX Ha CTAHIMAX, KaK MPAaBHIIO, IIPUMEHSIOTCS 6aporpadsl ¢ o-
HUM 00opoToM Oapabana 3a 176 4.).

Asuayuonnviii 6apomemp PA21. ApwanmonHbii OGapomerp PA21
TIpeAHa3Ha4YCH JUIA U3MEPEHUSI aTMOC(EPHOrO AABJIEHHUS B MECTE YCTaHOB-
KM JaTYMKa, a TaKKe AJI BBIYMCIICHNUS JaBlIeHNUs Ha ypoBHe noporos BIIII,
Ha ypOBHE MOpsI [0 CTaHAAPTHOH aTMoc(depe, Ha YpOBHE MOpSI 110 PealbHON
atMocgepe u Oapuueckol TeniaeHuuu. PA21 cepuiiHo Bblyckaercst Gup-
Mmoii Vaisala (®unsstaaus). PA21 MOXKET HCHONB30BAThCS aBTOHOMHO Kak
CPEeCTBO U3MEPEHHsT aTMOC(EPHOTO IABICHHUS, TaK U ¢ pacmuperuem 1/V
(Mo M3MepeHHUI0 TeMIIepaTyphl M BIAKHOCTH) KaK CPEACTBO U3MEPEHHUS aT-
Moc(EepHOTo AaBJIEHHs, TEMIIEPATYpPhl M BIAKHOCTH Bo3ayxa. PA21 cepru-
¢ummposan ['occrangapTom Poccun m momymieH k npuMeHeHuo B Poccwmii-
ckoil denepauuy.

[Mpuanmn paboTsl AaTdnka aTMOC(HEpPHOTO JIaBJICHHUS B W3MEpHUTENE
PA21 ocHoBaH Ha TpHWHNOHUIIE ACHCTBHUA IePOPMANMOHHBIX 0AapOMETPOB,
UCTIONB3YIOMINX 3aBUCHMOCTD YIPYTo# nedopManiy TBEpAbIX TEl OT OKa-
3bIBAEMOT0 Ha HHX JaBieHUs. [IepBUUHBIM N3MEpHUTENBHBIM NpeoOpa3oBa-
TeneM atMocdepHoro AaBieHus B PA21 aBis0TCS TpU HE3aBUCUMBIC aHe-
pouaHble KOPOOKH M IpeoOpa3oBaTeIH JIMHEIHOTO MepeMeIIeHus, yrpaBs-
JIsieMble MUKpoIpolieccopoM. TemrepaTypa KOpOOKH M3MepsieTcs TaTdhKa-
MU TeMIIepaTypbl, BCTPOCHHBIMU B Ka)k/Iblii IpeoOpa3zoBarelb isi odecrie-
YeHHs TOYHOCTH TeMIepaTypHOI komneHcaruu. BrimaBaemsie PA21 3Ha-
YEeHUsI aTMOC(EPHOT0 JaBJICHUS SBISIOTCS CPEIHUM aprU(PMETHIECKUM 3Ha-
YeHHEM U3 T0Ka3aHui Tpex rnpeodpaszoBareineil. B Tom ciydae, Korna moka-
3aHKEe OJIHOTO U3 TpeX NpeoOpasoBaTesell OTIINYaeTCsl OT OCTAIBHBIX Oojee
yeM Ha 0,6 rlla, OHO M3 OCpemHEHUs MCKIIOYaeTcs, 1 00 3TOM BBLIACTCSA
cooTBeTCTBYIOIIee coobmienue. [lnara npeobpasoBareneil ycTaHOBIEHA Ha
aMOPTH3aTOpax JUIsl 3alUTHI OT Y1apOB U BUOpAIHH.

BriraBaemble IEpBUYHBIM W3MEPHUTENBHBIM IpeoOpa3oBaTesieM 3Ha-
4eHUs] aTMOC(HEPHOTO JaBJICHUS MPEeoOpa3yloTCs B CIEAYIONIYyI0 HHPOpMa-
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0 00 aTMOC(EpHOM JTaBICHHU: JIaBJICHHE, IPUBEAEHHOE K YPOBHIO ITOPO-
ros BIIII; naBneHue, npuBeAEHHOE K YPOBHIO MOpsS IO CTaHAApTHOW aT-
Mocdepe; AaBIeHHE, NMPUBEICHHOE K YPOBHIO MOpS IO peaJbHOW aTMO-
ctepe; OapudIecKyl0 TEHACHINIO (M3MEHEHUS aTMOC(EpPHOTO ITaBIICHUS 3a
TpH Yaca).

Pacmperne T/V COCTOMT W3 AaT4MKa TEMIEPATYPHI U BIAJKHOCTH
Bo3ayxa, Hanpumep, HMP45D (HMP35D), ananoroBoro npeodpa3zoBareis
DAT 12 u mnater ALIIT 12400 PA, noacoenuusiembix k PA21. B Tom ciy-
Yae, KOrja N3MepsIoTCsl TEMIIepaTypa 1 BIaXKHOCTh BO3/lyXa, IPOU3BOIUTCS
pacdeT TemIepatypbl TOYKA pockl. C MOJKIIOYECHHBIM pacumpeHuem 1/V
PA21 Ha mucmuiee TepMHHANIA Hapsay ¢ uHpopmanued 00 atMochepHOM
JIaBJICHUH BbIJAAaeTCd MH(GOPMALMS O TeMIeparype, OTHOCHUTEIbHOU BIlaXK-
HOCTH BO31lyXa U TemIepaTrype Touku pocsl. B PA21 numeercst BO3MOXXHOCTb
perucTpanuy U3MEPEHHBIX M BBIYUCICHHBIX METEOBEINYMH B IU(PPOBOH 1
rpadudeckoii popme Mpu MOIKITIOYeHIH O0510Ka perucTparm DR21.

Huana3zon m3MepeHus atmocdepHoro nasimeHms PA21 500-1060
rlla. Tlpemgen mormryckaeMoil aOCONIOTHOM MOTPEUTHOCTH U3MEPEHHUS aTMO-
cteproro nasienus: +0,3 rlla mpu remmnepatype ot 5 mo 55 °C B auamnaso-
ue 800-1050 rlla; £0,5 rlla B auamasone 500—1050 rlla. Paspemenue 0,1
rlla. PA21 paborocmocoOeH npu CICAYIONIMX YCIOBUAX: TEMIIepaTypa BO3-
ayxa ot 5 o 55 °C; otHocutenbHas BinaxHocTh 10 100 %. [Torpebnsemas
MOIIIHOCTH He Ooiiee 35 BA.

Wunukanuss uHGOpMaluK OCYIIECTBISIETCS Ha JIMLIEBOM MaHeNn
mudpoBoro mucriest (puc. 2.9) Ha CBETOMUOIHBIX HHAMKATOPaX C MHKPO-
MIPOLIECCOPHBIM yTpaBieHHeM. CBETOANOIHbIE MHIMKATOPHI UMEIOT 0O0Jb-
e pa3Mephl M BBICOKYIO SIPKOCTh. BBIBOA TaHHBIX — MOCIIEI0BATEIbHBINA
uaTepdeiic RS232C u TokoBast IMeTIIsL A TEPMHUHANA, IPUHTEpa, CyOamc-
IUIEEB MM KOMIBIOTEPA.

Puc. 2.9. Tlepennsis naHenb aBuaimoHHOro 6apomerpa PA21

[Mepnognaeckoe Texundeckoe oocnyxknBanne PA21 MuHuManpHOE U
COCTOHT W3 TOJIYTOJOBOW MPOBEPKH IEPBUYHOTO M3MEPUTEIHHOTO MPeod-
pasoBarens aTMoc(hepHOTO JaBICHHUS IO KarcyiaaMm (KOpoOKaM) U TOJI0BOTO
TEXHUYECKOTO 00CTYKUBAHUS.
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Hudgposvie 6apomempur. Bapomempor cepuu PTB220 npennazHave-
HBI JJIs1 HETIPEPHIBHOTO M3MEPEHHUSI aTMOC(EPHOTO IaBICHUS B OapHdecKon
TEHJICHIIUH B MECTE YCTAHOBKH. Y CTAHABINBAIOTCS B paOOYHNX MOMEIICHHAX
1 Ha OTKpHITOM Bo3xayxe. Lludposeie Gapomerpsl cepun PTB220 mmeror
IU(POBON BBIXOJI, TOCTIEIOBATENbHEIN HHTEP(EHC U MOTYT MPUMEHSATHCS B
Ka4ecTBE JaTYMKOB aTMOC(HEPHOTO NaBJICHHS B aBTOMATH3UPOBAHHBIX ME-
TEOPOJIOTHUECKUX H3MEpPUTENbHBIX cucteMax. bapomerps! cepuu PTB220
pa3paboTaHbl W CepuiiHO BbIMycKatorcs (upmoit Vaisala (Ouumumawns).
[Mpunuun peiictBust 6apomerpos cepun PTB220 (BOpaoHHO-4acTOTHBIE
OapoMeTphl) OCHOBAaH Ha HCIIOJb30BAaHMU YCOBepLIeHCTBOBaHHOTO RC-
TeHepaTopa U TPeX ONOPHBIX EMKOCTEH, OTHOCUTEIBHO KOTOPBIX HEIpe-
PBIBHO OINpalIMBAIOTCS €MKOCTHBIE NMEPBUYHBIE U3MEPHTENBHBIE Mpeodpa-
30BaTeNIN AABICHUS M CEHCOPBHI TEMIIEPAaTYypHOH KoMIeHcaruu. MynbTH-
IUIEKCOP COEIUHACT MOOYEPEIHO KaKAYIO U3 IISITH EMKOCTEH TeHEpaTopoM,
TaK 4TO 3a BPEMsI OJHOTO IWKJIA U3MEpseTCs MATh 3HAYCHUH JacTOTHI (puC.
2.10), mponopumoHadbHON aTMochepHOMY HaBieHHIO. MUKpomporeccop
OCYIIECTBIISICT JIMHEAPU3ANNIO U KOMIICHCAIHIO TEMIIEPAaTyPHON 3aBUCHMO-
CTH pe3ylbTaTOB M3MEPEHUI. DTOT PEKUM M3MEPEHHS SBISCTCS CTAaHAAPT-
HBIM U151 MG POBBIX OapoMeTpoB cepun PTB220.

KL

: [ [

Puc. 2.10. Cxema reHepaTopa ¢ ISATHI0 EMKOCTIMHI

B GapomeTpax, UMEIOLINX OJIMH JATYHK, IPUMEHSETCS] PEXXUM OBICT-
pOro M3MepeHus, KOTAa HEMPEPHIBHO N3MEPSIETCs] YaCTOTa U3MEPUTEIFHOIO
npeoOpazoBatens naBienuss BAROCAP, a yacToThl Tpex OIOPHBIX €MKO-
cTel M ceHcopa TeMIepaTypHoi koMmrneHcauu pas B 30 c. (M3MeHeHue Jac-
TOTBI OTIOPHBIX EMKOCTEH 3a JIF000 MPOMEKYTOK BPEMEHH MOXKHO CUHTATh
MIPEHEOPEIKUMO MaJIbIM, & TEMIEpPaTypa BHYTPH MPOYHOTO METAJUTMYECKOTO
KOpIyca JlaT4hKa aTMOC(EpHOro JIaBJICHUS! OCTaeTCs YCTOMYHMBOW B Tede-
HHE JIECSITKOB cekyHn). B Oapomerpax cepun PTB220 emkocTHBIH npeod-
pasoBatenp abcomrotHoro aasineHus BAROCAP ¢ RC-reneparopom siBisi-
eTCs AATINKOM aTMOC(EpHOTO TaBIeHHUS.

Yempoiicmeo u mexnuueckue xapakmepucmuxu. bapoMeTps! cepun
PTB220 coctosT M3 uaTsl Iporeccopa U JaTIYMKOB JaBJICHHUS (OT OJHOTO
10 Tpex). bapomeTprsl, H3rOTOBICHHBIE CO BCTPOSHHBIM KHUIKOKPHUCTAILIH-
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geckuM aucivieeM (puc. 2.11), MOTyT MCHONB30BaThCSI ABTOHOMHO B Kade-
CTBE M3MEPHTENCH TEKyIIMX 3HaYeHMI aTMOc(epHOro maBieHHS U Oapo-
MeTpuieckoi TeHneHnun. PTB220 6e3 ykazarteneii n3aMepeHHBIX 3HAYCHUN
aTMOC(EpHOTO JaBICHMS HCHOIB3YIOTCS B KaueCTBE JUCTAHIIMOHHBIX IAT-
YUKOB aTMOC()EPHOTO JaBICHUS B aBTOMAaTH3MPOBAHHBIX METEOPOJIOTHYE-
ckuxX n3MepurenbHex cuctemax (AMUC) u moacoenunstores k [IDBM.

0)

Puc. 2.11. Bapometp cepuu PTB220. a — o0mmii Bux; 6 — oToOpaskeHme
Ha AucCILIee

ITpu ucronp30BaHNN B Ka4€CTBE AATYNKOB aTMOC()EPHOTO TaBICHUS
B AMUC PTB220 pabotator mo komaHzaam, kK ogHoit [IDBM moxer moa-
KJIFOYaThCsl HECKONbKO. C TIOMOIIBI0 KOMaH]T POU3BOJUTCSL BBIOOD PEXKU-
MOB M3MEpEHHUsI aTMOC(EPHOTO NaBJCHUs, Nepelauid U3MEPUTEIbHBIX CUT-
HaJIOB, PabOThl MMITYJIbCHO-YACTOTHOTO BBIXOJA, & TaKXKe OIpeJelICHUs
(opmaTa TaHHBIX, HAIIPUMED, SIHMHUI] U3MEPEHHsT aTMOC(EPHOTO JaBIeHUs
U TeMIeparypsl, (OpMbI BBIBOJIA JTAHHBIX Ha JHCIUIei. bapomeTpsl cepun
PTB220 Beimyckarorcst 1Byx kinaccoB (A u B). PabGouwnii nuamnazon usmepe-
HUs atMocdepHoro naBieHus cocrasiser S00—1100 rlla. Ipexensr qomyc-
KaeMOW MOTPenTHOCTH m3MepeHus atMochepHoro masienns — 0,15 rlla
s knacca A u £0,25 rlla nns B; paspemwenue — 0,01 u 0,1 rlla. Brixon-
HBIE 3HAYEHUS] aTMOC(EPHOTO NaBJICHHUS, N3MEPEHHBIE B MECTE YCTAaHOBKH
JlaT4nKa WK OapoMmerpa, M 3HAa4eHHs OapoMEeTpHYecCKOW TEHIICHIMH BbI-
CBEUHMBAIOTCS Ha KpaHe jauciuies 6apomerpa (puc. 2.11). FabapuTHbie pas-
Mepsbl: JyrHa 120 MM, mupuHa 65 MM, Macca | KT.

B PTB220 BXomsaT 1aT4uK aTMOCGHEPHOTO JABJICHUS C OJHUM, JTBYMS
WIA TpeMs NEePBUYHBIMU W3MEPHUTENFHBIMU IPE0OpazoBaTesIMHU JaBICHUS
(BAROCAP ¢ RC-reneparopom), JKHIKOKPUCTANTAYECKAM AUCIUIEH U TO-
cnenoBaTenbHbIN uHTepdeiic. Cpeaanii cpok cmyx0s1 PTB220 — 10 rer,
HACTpOHKa M KAIHOPOBKA MPOM3BOAATCA (HUPMOH-N3TOTOBUTENEM IPU BBI-
ITyCKe T10 3TajoHaM, 00JaJarolM BBICOKOM TOYHOCTBIO M3MepeHHs abco-
JIIOTHOTO JIaBJIEHHs BO BCEM JMarna3oHe. B mpouecce skcmyaranun 6apo-
METp NEPUOJUUECKH MOBEPSAETCS U BHOCATCS COOTBETCTBYIOIIUE MONPABKH.
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IJIABA 3. U3MEPEHUE TEMIIEPATYPBI 1 BJJA’)KHOCTH
BO3YXA

3.1. MeToabl u3MepeHMs1 TeMIIePaTyPbl U BJIAKHOCTH

TemmepaTypa 1 BIaXHOCTh BO3yXa KaK METEOPOJIOTHUCCKHIE BEIH-
YHHBI UCIOJIB3YIOTCS IIPU COCTaBJIEHUH IPOTHO30B MOrojsl. Temmeparypa
u3Mepsiercs B auamnaszone ot -60 10 60°C ¢ rounoctsio +0,1°C. BnaxHocTh
BO3/yXa U3MepseTCs B €IMHHUIIAX OTHOCUTENBHON BIaXXHOCTH Bo3ayxa (%)
KaK OTHOLICHWE (AKTUYECKOTO 3HAUCHHs aOCOJIOTHOW BIAXKHOCTH WIIU
MaccOBOM JOIM BOASHOIO Mapa K UX 3HAYEHHUIO IIPU COCTOSHUU HACBIIICHUS
BO3/yXa IIpU TOH K€ TeMIepaType, BBIpaxaeTcsl TeMIepaTypoil TOUKH po-
cel. Illnpoko mcmonbp3yemble METOABI W NMPHUOOPHI (JATYMKH) M3MEPEHUS
TEMIIEpaTyphl ¥ BIaKHOCTH BO3IyXa: ICUXPOMETPHUUECKUN METOJ n3Mepe-
HUSI TEMIIEPATYPhl M BIAKHOCTH BO3JyXa C HCIOJIB30BAHUEM CTEKIISTHHBIX
PTYTHBIX TEPMOMETPOB, IUIATHHOBHIX TEPMOMETPOB CONPOTHUBIICHHMS, all-
COpOIMOHHBIN METO U3MEPEHHUS OTHOCUTENBHON BIAKHOCTH BO3YyXa.

Tcuxpomempuyeckuti Memoo usmepenus memnepamypol U G1alCHO-
cmu 6030yxa. IlcuxpoMeTpudeckuit MEeTOA 3aKJII0YaeTcs B OJHOBPEMEHHOM
HU3MEPEHUH TeMIIEPaTypHsl C MOMOIIBIO Pa3MELICHHBIX PSIOM TEPMOMETPOB.
[ToBepXHOCTh 4yBCTBUTEIBHOTO 3JIEMEHTa (pe3epByapa >KUIKOCTHOIO Tep-
MOMETpa WIH IUIATHHOBOTO PE3UCTOpa) OJHOI0 M3 HUX MOKPHITA TOHKOH
IJICHKOW BOJBI WM JibJla. Takol TepMOMETpP Ha3bIBa€TCd CMOYECH-
HBIM. UyBCTBHUTEIBHBIN JIEMEHT APYrOr0 TEPMOMETpPa HAXOANUTCS B BO3Y-
Xe, M 3TOT TEPMOMETp Ha3bIBaeTcs CyxuM. llcmxpomeTrpudeckuii MeTon
N3MEpEeHNs BIAKHOCTH BO3/yXa OCHOBAaH Ha 3aBHCHMOCTH MHTEHCHBHOCTH
UCTIApEHHs C BOJHOM MOBEPXHOCTH OT JC(PUINTA BIaKHOCTH COTIPHKACATO-
merocst ¢ Hel Bo3ayxa. BrmaskHOCTH BO3[yxa ompenensercs KOCBEHHO II0
WHTEHCHBHOCTH HCIAPEHUs IyTeM H3MEPEHUS! NOHIKEHUS TeMIeparypbl
TeNna, ¢ MOBEPXHOCTH KOTOPOTO IPOUCXOAUT HCHApeHHe, 3a CUeT 3aTPaThl
TeIUla TeJla Ha HCIIapeHue.

Macca Boasl AM, ucnapsiromencss ¢ HEKOTOPOH MOBEPXHOCTH IJIO-
LIaJBI0 S B €MHUILY BpEMEHH, OmichiBaeTcst popmysioit Jlanprona

am =SEZ8), (3.1
P

rie ¢ — Ko3(HUIMEHT MPONOPLUHOHATIBHOCTH, 3aBHUCSIIUI TITaBHBIM 00pa-
30M OT CKOPOCTH JIBM)KEHHUS BO3IyXa OTHOCHTEIIFHO HCTIApSIOIIeii moBepX-
HocTH; E' — mapupanbHOE JaBlieHHE HACHIIIEHHOTO BOJSHOIO TMapa Ipu
TeMIepaType HCIapsIoIel IIOBEPXHOCTH; ¢ — IMapIHabHOE JaBICHUE BO-
JSTHOTO Tapa B Bo3ayxe; P — aTMocdepHoe AaBJeHNE.

Pacxon tera AQ; Ha ncniapenue maccsl Boabl AM Oyzer paBeH
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AleAMLzﬁF;*e)L' (32)

rne L — remnoTa ucnapeHus BoJpl.

Kak TospK0 TeMmeparypa IOBEpXHOCTH TeJla CTAaHET HIKE TeMIlepa-
TYpPBI OKPYXKAIOIIEro Bo3ayXa, Onaroaaps TeIiooOMeHy U3 BO3IyXa K Tely
Yyepe3 OXJIAKIAIOUIYIO TOBEPXHOCTh HAYHET MOCTyNaTh Terio AQ,, koTopoe
onpenensercs GopMyIon

AQ, =BS,(T-T), (3.3
rae B — xo3¢p¢umnment BHemHero Temioodmena; 7 u Ty — Temmeparypa
BO3/lyXa M OXJIAKAEHHOTO Tella COOTBETCTBEHHO; S; — IUIOLIAb IMOBEp-

XHOCTH, 4€pe3 KOTOPYIO OCYIIECTBIISIETCS OOMEH.
IIpn ycranoBmBIIEMCS TIpoliecce pacxoj Temna Ha ucnapeHue AQ;
OyzeT paBeH NPUTOKY TeIUIa U3 BO3/1yXa:

AQ, =AQ,, 3.4
U, CJICIOBATENBHO, HA OCHOBaHMH (3.2)-(3.4) momydnm
SE-9 g5, -1 (35)
Perrast 310 ypaBHEHHE OTHOCUTEINILHO € M IoJiaras, uto S = Sy, HaXo-
JIAM:
B 3.6)
—E - (T-T)P G
e oL T-T)
WITH
e=E'-AT-T)P. 3.7

Boipaxenue (3.7) Ha3pIBaeTCsA NCHXPOMETPHYECKON (HopMysoi, a
BeNUYMHA A — NICUXPOMETPUUYECKHM KO3(D(DHUIIMEHTOM, KOTOPBIA 3aBUCHT
OT KOHCTPYKIWHU MICUXPOMETPA U BEHTUIIALNU YYBCTBUTEJIbHBIX 3JICMCHTOB,
T.€. OT CKOPOCTH JIBIKCHHS BO3/IyXa OTHOCHUTEIBHO IMOBEPXHOCTH, C KOTO-
Ppoii uctapsieTcst Boja.

/"T,— ===

Puc. 3.1. Ilcuxpomerpudeckas Oyaka
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C yBenwueHWEM CKOpPOCTH [BIKEHHS BO3IyXa KOd(P(HUIUCHT
ymenbmaercs. OmHako pu ckopoctu boee 2,5-3 M/c yMEHBIIEHHE CTaHO-
BuTCs HeOompmmM. [lcuxpomMeTpraeckiii KO3 GUIHEHT 3aBUCUT OT KOHCT-
PYKIUH TICUXPOMETPA M yCTaHABIMBACTCS HA OCHOBE 3MITMPHUYECKOTO OII-
pEleNeHNs 110 ITAJJOHHOMY IICHXPOMETPY.

Tcuxpomempel yCTaHABIMBAIOTCS B XKATIO3MHHBIX CTaHAAPTH30BaH-
HBIX OyJKax, Ha3bIBaEMBIX MCUXpoMeTpuueckumu (puc. 3.1). st BbImOIN-
HEHUS YCJIIOBUH YCTaHOBKHM TEPMOMETPOB Ha BBICOTE 2 M OT IOBEPXHOCTH
3eMiin OyJlKka yCTaHaBIIMBAETCsI Ha TOJACTaBKe, a JJIsi 00ECIIEYECHUs CHATHS
OTCYETOB TEMIIEPATYpPhl OKOJIO OY/IKM YCTaHAaBIMBACTCS JIECCHKA.

[lcuxpomeTp MOHTHpYETCS Ha clienuaibHOM Iutatue (puc. 3.2).
Kpome cyxoro (1) u cmoueHHoro (3) TepMOMETPOB, Ha IITATUBE YCTAHAB-
JIMBAIOTCSI BOJIOCHOU rurpoMetp (2), MUHUMabHbINA (4) U MaKCHMAllbHbIH
(5) Tepmomerpel. CMaunBaHNE TOJOBKH CMOYEHHOTO TEPMOMETpa IMpPOHC-
XOAUT C TIOMOIIbI0 HAMOTAaHHOTO Ha Hee 0aTHCTa W JUCTHIUIMPOBAHHOM
BOJIbI, HAJIMBAEMOH B ICHXpOMETpHYecKHid cTakaH4uK (6). M3Mepenue Tem-
TepaTypsl ¥ BIXHOCTH BO3/yXa C IOMOIIBIO CTAIIHOHAPHOTO IICHXPOMETPA
MIPOBOANTCS HAONIOAATENIEM B CPOKH HAOIIOICHUH.

Puc. 3.2. TlcuxpomeTp CTaHLIMOHHBINA

Jnst icnxpomerpa (CTAaHIMOHHOTO) YCTAHOBJIEH M IPHHAT MCHXPO-
Metpudeckuii ko3 duiment, pasusiii 7,947-10, mns yno6eTBa mpu mpose-
JICHUM HM3MEPEHHH BIXXHOCTH BO3JyXa Ha T'HIPOMETEOPOJIOrHYECKUX
CTaHUMSAX TPHUMEHSIOTCS ICHUXpOMeTpHueckue Tabnuipl. [lorpemHocTs
H3MEpEeHUs] TEeMIIepPaTypbl BO3AyXa MCUXPOMETPAaMHM, YCTAHOBJIEHHBIMU B
IICUXpoMeTprUecKor Oyake, He nmpesbimaet +0,5°C, morpenrHocTs u3mMepe-
HUSI OTHOCUTENILHOU BIaXHOCTH +£5 % mpu Temneparype Boime 0°C u +10
% mpu Temneparype ke 0°C. [Ipu HATMIMK TOCTOSTHHON MCKYCCTBEHHON
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BEHTWISALIMH YyBCTBUTEIBHBIX 3JIEMEHTOB TEPMOMETPOB TOUYHOCTH M3MEpe-
HUSI TEMIIEPATyPhl CYXUM UM CMOYEHHBIM TEPMOMETPAMH H, CIEI0BATENIBHO,
BIQXHOCTH BO3Ayxa moBblmaercs. [loaToMy B KadecTBE KOHTPOJIBHBIX
CPEACTB M3MEPEHHUs] TEMIEPaTyphl M BIIAXHOCTH BO3[yXa HCIIOJIB3YIOTCS
MICUXPOMETPHI ACHHPALMOHHBIE.

INcuxpomeTpsl acnupanyoOHHBIE 1O pa3MepaM MOAPa3eNIoTCS Ha
puOOpHI OOJNBIION U MaJIOW MOJIENH, a MO CIOCO0Y BEHTHWIISIIMA — HA Me-
XaHUUYeCcKHe (C MEXaHHUYECKOH acmupanuei) u dJeKTpHYecKue (C 3JIeKTpH-
YecKUM INPHBOJAOM achupanuu). Bo Bcex acnupallMOHHBIX NCHUXPOMETpax,
HE3aBHCUMO OT MozeiH (OOJIBIION WM MaJIol) M MPHUBOJIA aclUpanuu (Me-
XaHUYECKUH WM 3JEKTPUYECKHi), CKOPOCTh aclHUpanuy A0JKHA OBITH HO-
CTOSIHHOU M OJIMHAKOBOH (2 M/c).

Puc. 3.3. IIcuxpoMeTp aciupaniiOHHBIA

IcuxpomeTpsl actupaloHHbie (puc. 3.3) mpeacTaBisiroT coboit 1Ba
CHeNMaTbHBIX CTEKJISHHBIX PTYTHBIX TepmMoMeTpa (1 u 2), yKpeIluIeHHBIX B
METaJUIMYECKOH oIpaBe, cocTosImeil U3 TpyOKH, pa3BauBaromeiicss CHU3Y
(3), u mianouneix 3auwt (4). K HmkHe# pa3BOCHHON YacTH TPYOKH ¢ T0-
MOIIBIO [UIACTMACCOBBIX TEIUIOM3OJILMOHHBIX TPYOOK (5 n 6) mpukperie-
HBI JIBe TPYOKH 3a1uThl rojoBok TepmometpoB (9 u 10, 11 u 12). Bepxuuii
KOHell TpyOku (pa3IBauBaromieiicss BHH3Y) coeanHeH ¢ acmmparopoM (7),
BTATUBAIONIMM BO3IYX Yepe3 Pa3BETBICHHbIC TPYOKH, B KOTOPBIX PacIoiio-
’KEHBI TOJIOBKH TEPMOMETPOB (CyXOro u cMoueHHoro, 13); Takum obGpasom,
TOJIOBKH TEPMOMETPOB 001yBatoTCs (BEHTUIIUPYIOTCS) BO3YXOM, TeMIIepa-
Typa KOTOPOTO H3MepseTcsl. ACIUPAaTOp HMMEET NPYKHUHHbBIH MEXaHH3M,
KOTOpBIH MPHUBOJIUT BO BpallleHHE KPbLIbYATKY (BeHTHISITOp). [IpyxkuHa
3aBOAMTCS cHerransHbiM KifodoM (8). TooBKa OMHOTO M3 TEPMOMETPOB
obBszana OarrctoM (13), KOpOTKO OOpe3aHHBIM IO TOJIOBKOM. bartmct

44



CMavnBaeTCs TUCTHIUTHPOBAHHOM BOIO# ¢ oMotk nuneTku (14, 17) 3a 4
MUH. 10 HaOmoneHui tetoM U 3a 30 MuH. 3uMOit. [y M3MEepeHus TeMIie-
paTyphbl U BIQXHOCTH BO3/yXa MCHUXPOMETP aCIHUPAIMOHHbBII YCTaHABIHBA-
€Tcs C TIOMOIIBIO KPIOYKA IS ITOABECKHU rcuxpomerpa (15) tam, rae Heoo-
XO/IMMO U3MEPHUTh TEMIIEPATYPy M BIAXKHOCTh BO3Ayxa. [Ipu CHIBHOM BeT-
pe actmpaTop 3alluInaeTes CrenuanbHoi 3ammroit (16). Becs mpubop Hu-
KEJIHPOBaH, YTOOBI MPSAMBIC COJHEYHBIC JIyYHd XOPOIIO OTPa)KajllCh W HE
BIMSUTM HAa TOYHOCTh H3MEPCHHUS TEMIICPATyphl U BIAXXHOCTH BO3AyXa.
[cuxpoMeTp acHHMpaMOHHBIA HCIONB3YEeTCsA Ui MPOBEPKU PabOTOCIIO-
COOHOCTH M KaaHMOpPOBKH TEPMOMETPOB, ICHXPOMETPOB CTAaHIIMOHHBIX WU
JIPYTUX JaTYMKOB TEMIIEPATyphl W BIAXHOCTH BO3AyXa. PekoMeHmyercs
YCTaHABJIMBATh €r0 JJIS 3MU30AUYCCKUX M3MEPCHUN Ha OTJCIBHOM CIICIIH-
AIBHOM CTOJIOE OKOJIO TMCHXPOMETPUYECKON OY/IKHM MM JaTYUKA TeMIlepa-
TYPBI U BIQKHOCTH BO3/lyXa C €0 HABETPEHHON CTOPOHBI.

Aocopbyuonnvle (abcopbyuontbie) memoosl UsMEPEeHUs GIAHCHOCIU
6030yxa. AncopOunoHHbIe (a0COPOIOHHBIC) METOABI H3MEPEHHUS BIAYKHO-
CTH BO3[yXa OCHOBaHbI HAa HCIOJb30BAHHMU XUMHYCCKUX U (DU3UUECKHUX
CBOUCTB HEKOTOPHIX MATEPUAIOB, MTPOSIBISIONIMXCS TIPH B3aUMOJICHCTBHUU C
BOJISTHBIM MapoM, HaXOAAIMMCS B BO3ayxe. BopsHol map amcopOupyercs
Wi abcopOUPyeTCsl MaTEepUAIOM, MIPU ITOM IO aACOpOIMEH MOHMMAETCs
MOTJIOIICHHE OJHOTO BEIIECTBA IMOBEPXHOCTHBIM CJIOEM JPYroro, a mMoj
abcopOrmeil — NPOHMKHOBEHHE KaKOro-inOo BELIECTBA BHYTPb MaccChl
JPYroro BEIECTBa. BelecTBo, BHYTPh KOTOPOrO MPOHUKACT BOJASHOM map,
HA3bIBACTCS] TUTPOCKOIMYHBIM. JTO BEIECTBO abcopOUpyeT BOJSHOM map,
HaxoJsuiics B atMocgepe. OHO U3 HEOOXOJMMBIX YCIOBHH Mpoliecca
abcopOIMK 3aKITI0YaETCsS B TOM, Y4TOOBI JIaBJIICHHE BOJSIHOTO Mapa B OKPY-
xaroriel armocdepe ObUIO HE BBIIIE JABICHHUS HACBIIIEHHOTO Mapa B Belle-
crBe. [y mporieccoB agcopOiuu U abcopOIK XapakTepHO Clieayoiiee:
HU3MEHEHHE Pa3MEPOB TUTPOCKOMHMYHBIX MATEpUaliOB B 3aBHCUMOCTU OT
U3MCHCHHA BJIAXKHOCTHU, H3MCHCHHUC SHQKTpI/I‘IeCKI/IX CBOﬁCTB FI/IFpOCKOHI/I‘I-
HBIX MaTepI/IaHOB HpI/I N3MCHCHHUH BJIAKHOCTH 01<py>1<a}01ue171 Cpe,[[]:-l, OYCHb
caboii 3aBUCHINEH OT TeMIepaTypbl. [IpH HCIOIb30BAHUU METOIOB M3ME-
peHI/IH BJIAXKHOCTHU Bo3)1yxa, OCHOBAHHBIX Ha HpI/IHI_[I/IHe U3MCHCHHUA DJICK-
TpI/I‘-IeCKI/IX CBOﬁCTB FI/IFpOCKOHI/I‘IHI)IX MaTepI/IaJ'IOB, HpI/IMeHHIOTCSI XUMHUYC-
CKH 00pabOTaHHBIC TUIACTUKOBBIE MATEPHUANIBI C DJCKTPONPOBOASIIMM I10-
BEPXHOCTHBIM CJIOEM, HU3MCHSIOIINE JJICKTPHYCCKOE COMPOTUBIICHUE (eM-
KOCTb) B 3aBUCUMOCTH OT U3MEHEHHUS BJIAKHOCTH.
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3.2. laTunKH TeMIepaTypbl U BJI2a:KHOCTH BO3AyXa

Dnexmpuyeckue mepmomempusl COnpomueienus TPAMEHIIOTCS pU
aBTOMATH3AaLUN HM3MEPEHHUS METEOPOJOTHUECKUX BEIHMYMH W SBIAIOTCS
CTaHAAPTHBIMH JAaTIYMKaMU TEMIIEPaTyphl BO3yXa B aBTOMATH3MPOBAaHHBIX
METEOPOIOTHUECKUX N3MEPHUTENBHBIX CHCTEMax. [IeHCTBHE IEKTPUIECKUX
TEPMOMETPOB COINPOTUBICHUS OCHOBAHO Ha NPUHIUIE W3MEHEHHs COIpO-
TUBJICHHSl BelllecTBa (MeTalia) NP M3MEHEHHH TeMIepaTypbl, KOTOpoe
OTMHCBIBAETCS YpaBHECHUEM

R =R[l+a(T -T,)], (3.8)
rae Ry u Ry — compoTuBneHune onpeneaeHHoro KojauyecTBa MeTauia npu
Temrepatype T n UCXOOHOW TemmepaType 7o COOTBETCTBEHHO, @ — TEMIIe-
parypHblii KO3(G(QUIUEHT CONMPOTHUBIEHHUS NpU Temieparype 1,. PasHocThb
temmepatyp T u Ty, KaKk MpaBuIIo, HEBEJINKA.

[pu ucxomuoit Temmnepatype 0°C ypasaenue (3.8) mpuHIMAaET BHUI

R, =R,(L+aT)- (3.9)

ITpu Gomnee 3HAUYUTENBHBIX N3MEHEHHAX TEMIIEPATYPHI U TSI HEKOTO-
PBIX METAJUIMYECKHX CIUIABOB B3aWMOCBSI3b COIPOTHBICHUS M TEMIEpATy-
Pl O0JIEE TOYHO BBIPAXKACTCSI COOTHOIICHHEM

Ry = Roft+a(T ~To)+ BT -T,)?] (3.10)
rze ff— TeMIepaTypHbIi KOA(QQHUIIMEHT CONPOTUBIIEHHS, KOTOPBII onpee-
JISIETCSI TaK e, KakK o, IPH COOTBETCTBYIOIIEH IpalynpOBKE TEPMOMETPA.

MerTamndeckuii TepMOMETP CONPOTUBIICHUS YIOBJIETBOPSET cClie-
JYIOIIUM TpeOoBaHUAM: (U3MYECKHE U XMMHUYECKHE CBOMCTBA OCTAIOTCS
HEM3MEHHBIMH BO BCEM JAMaIna3oHe U3MEPEHUI; CONPOTUBIICHHE IIOCTOSHHO
1 HEeTIPephIBHO YBEIMYUBACTCS MIPH MOBHIIIEHUH TeMIepaTypbl; KOPpO3us U
¢busnyeckas nedopmaliys He BIMSIOT Ha CONPOTHBJICHUE; CONIPOTUBIICHHE U
TeMIeparypHbiii koddduirenT Ooyblue Ui UCHOJIL30BAaHUS B HU3MEPH-
TeJIbHOM Henu. TakuM TpeOOBaHWSAM OTBEYAET YHCTAs IUIATHHA, ITO3TOMY
OHA HCTIONBb3YeTCS B 3TAIOHHBIX M CTAHIAPTHBIX JATYMKAaX TEMIEPaTypHI.
[TnatnHa — MeTami, He MOAJAIOUIMHCS KOPPO3HMH, YYBCTBHUTEIHHBIA 3ie-
MEHT TeMIepaTypbl U3 IUIaTHHOBOW IPOBOJIOKM 00JIaaeT MPEBOCXOHOM
CTaOMIIBHOCTBIO BO BPEMEHH M JIIOOBIX aTMOC(EPHBIX YCIOBUAX. DKCILTya-
TaIysl TaTINKOB TEMIIEPATYPHI C TUIATHHOBBIMU YYBCTBUTEIBHBIMHA JJIEMEH-
TaMH M0Ka3ana CTa0MIBHOCTh U TOYHOCTh U3MEPEHHUS TEMIIEPATyPHI.

W3MmepeHne TtemmepaTypbl TOYKH pPOCHI MIPOM3BOAUTCA C HC-
MTOJIb30BAHNEM METO/1a KOHACHCAIINN B TUTPOMETPAX TOYKH POCHI, KOTOPHIE
MIPUMEHSIOTCS B KayecTBe pabOuyMX 3TalIOHOB. PacmpocTpaHEeHHBIM METO-
JIOM OIpeAETCHUS TeMIepaTypbl TOYKH POCHI SBISETCS METOX OJHOBpE-
MEHHOT'O U3MEPEHHS TEMIIEpaTypbl K OTHOCHTEJILHOM BIa)KHOCTH BO3/1yXa B
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OJHOM M TOM e 00beMe Bo3ayxa. Temmneparypa TOUKH POCHI OIPEENIETCS
10 U3MEPEHHBIM 3HAYEHUSIM TEMIIEPAaTyphl M BIAXHOCTH BO3IyXa C IOMO-
mpl0 (HOPMyNT WINM TCHXPOMETpHIECKHX Tabimi. PopMmyinsl I pacdeTa
TEMIIEPaTypPbl TOYKH POCHI:

Ine’
) 243’1276,112 (p) (3.11)

1762 €
6112 (p)

Ine’
272,62 ————
6112 (p) (3.12)
Ine” '
6,112 (p)
rae Tq — TemmepaTypa TOUKH POCHl (BOJa MPU TEMIIEpaType OT MUHYC 45
1o 60°C); Tt — Temmeparypa TOUKH MHes (JIe IIpU TeMIepaType 0T MUHYC
65 10 0°C); €' = e'y(p, Tw) - 6,53-10™ (1 + 0,0009447T,,)p(T - Ty) IS BOMEL,
e =e' (p, Ty) - 5,75-10™ p(T — T;) ams meaa; f(p) = 1,0016 + 3,15 10°% -
0,074 p™.

TexHuueckue MOCTHKEHUs, oOecrieynBaroIie H3MepeHne TeMIepa-
TYphI BO3/yXa 3JIEKTPHICCKUMHU TepMomerpamu compotusienus (Pt 100),
JIaJTd BO3MOXKHOCTh JUCTAaHLIIMOHHOTO M3MEPEHHUS TeMIepaTyphl U BIaKHO-
CTH BO3AyXa. BbUI CKOHCTpYyHMpOBaH NaTYMK TEeMIEpaTypbl U BIAXKHOCTU
BO3/AyXa [Jis KOMIUIEKCHOW paJMOTEXHUYECKOW a’pOJPOMHONM METEeOopOJo-
rudeckort ctaHmun (KPAMC), npuHmum pa®oThl KOTOPOTO OCHOBAaH Ha
TICUXPOMETPHYECKOM H3MEPEHNH BIAKHOCTH BO3JyXa IPH TeMIlepaType
Bozayxa Beie 0°C. Ilpu temneparype Huxe 0°C ucnonb3yercss BOJIOCHOU
THTPOMETP, NPOU3BOJSIINI N3MEPEHNE OTHOCUTEIBHON BIQXKHOCTH Ha OC-
HOBE aJICOPOLIMOHHOTO MPUHINIIA.

Ilcuxpomempuueckuit damuuk memnepamypvl U GAAHCHOCHU
6030yxa KPAMC cocTOUT U3 IByX OJJUHAKOBBIX TJIATHHOBBIX TEPMOMETPOB
conportuBneHuss. OAUH TepMOMETp NpeTHa3HAuCH i1 U3MEpPEHHs TeMIie-
paTypbl BO3Ayxa, APYrod — I U3MEPEHHs TeMIepaTyphbl MOBEPXHOCTU
TePMOMETpa, C KOTOPOI MPOUCXOauT ucnapeHrne. OHU yCTaHABIUBAIOTCS B
KOpITyce JaT4nKa M 3aKPeruIsioTcs, B HIDKHEH 9acTu KopIryca pa3MelaroT-
cs BEHTUIIMPYEMBIE SKpaHBI, IPETOXPAHSIIONINE TEPMOMETPHI OT COTHEYHBIX
nmydet. Cucrema cmaunBaHus Tepmomerpa Pt 100 cocrout u3 aByX coo0-
IIAIOIINXCST COCYAOB, 0auka ¢ 3amacoM BOJBI U Pe3epByapa, PacIoJIOKeH-
HOTO BHYTPHU 3KpaHa CMOYEHHOTO TepMOMETpa. ABTOMATHYeCKas CUCTEMa
CMauyMBaHUs MPUBOJUTCS B JIEHCTBHE BEHTHIISILIMOHHON CHCTEMOM aTYHKa.
[Tpn BKJIIOYEHNM BEHTWISIMU B Oauke cO3JaeTcs MOHMKEHHOE JaBJICHHE,
BOJIa U3 pe3epByapa CMOYCHHOTO TepMOMETpa yxoauT B Oadok. CMoYeH-
HBI TEPMOMETpP HAYMHAET BEHTHIIMPOBATHCS BO3IYyXOM, 3aCAaCHIBAEMBIM

Ty

T, =
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BEHTHJIATOPOM. ACHHpAalHsi TEPMOMETPOB MPOU3BOIMUTCSA LEHTPOOESIKHBIM
BEHTHJIATOPOM, Pa3MELICHHBIM Ha OOKOBOH CTEHKE KOpITyca TaTyHKa (puc.
3.4). JlomatogHOE KOJIECO, IPUBOJUMOE BO BpAICHHUE AJIEKTPOABHUrATEICM
(5), momemeHo B ymUTKOOOpa3HEIA KOXKYX. BEIOpOC BO3ayxa MpOU3BOIUATCS
BBEpX, YTO YMEHBIIAET BIMAHHE BeTpa Ha pabOTy BEHTHIIATOPA U HCKIIIOYa-
eT Ionajanue oTpaboTaHHOrO BO3/yXa K TEPMOMETPAM CHHU3Y.

Puc. 3.4. latyuk Temneparypsl 1 BiaxHocT Bo3nyxa KPAMC

Kopnyc aatuuka (2) ciayXuT sl pa3MeIeHus] OCHOBHBIX 3JIEMEHTOB
JaTyuka (ICUXpOMeTpa, BEHTWJIITOpa M TUTrpoMeTpa). B HikHel wactu
KOpITyca YCTaHOBJICHBI YETHIPE METAIUINYECKHE CTOMKH M CKPEIUISIONiee uX
konbio. CTOMKHM C KOJBIIOM MPEIOXPAHSIOT OT IOJOMKH pPagHalliOHHBIC
9KpaHbl, TPYOOIIPOBOJIBI U JPYTHE BHICTYIAIONINE 3JIeMEHTHI. sl yMEeHb-
LIEHUS BJIUSHUS OPSIMOM COMTHEUHON pagHaliy CIIY>KUT CUCTEMA PaJHaly-
OHHOM 3aIUTBI, K KOTOPOH OTHOCSATCSI SKPAHBI C €CTECTBEHHON BEHTHIIALIM-
eif, a TakKe MCKYCCTBEHHO BEHTHIHpyeMble dKpaHbl (6). Bepxuuil skpan
(4), BBITIOTHEHHBII B BUJIE YCEYEHHOIO KOHYCA, KPEMUTCS Ha KPBILIKE KOP-
myca. OH mpegHa3HAYeH AJIS 3alUThl JaTYMKa OT COJIHEYHBIX JIyde IpHu
OoupiIoN BBICOTE cojHI@A. J[Ba Manbix skpana (7), ycTaHaBIMBaeMBbIX Ha
CTOMKax, 3alIMIIAIOT JaTYMK IPU HEOOJBIIONH BhicoTe cosiHla. HapyxHble
MTOBEPXHOCTH JAAaTYMKA OKpAIIEHBI B ONbIi IBET, a KPAaHbI OTHOIHPOBAHBI.
OTH MepHI MOBHIIAIOT OTPAYKAEMOCTH MIOBEPXHOCTH JaTYMKA M YMEHBIIAIOT
BJIMSIHUE MPSIMOM COJTHEUHOU pajuaiiu.

CBOMCTBO TUTPOCKONMYHBIX MaTEPUANIOB U3MEHATh Pa3Mephl B 3aBU-
CUMOCTH OT BJIQ)KHOCTU HUCHOJIBb3YETCs] B BOJOCHBIX TUIPOMETPAxX, yCTaHAB-
JIMBAaEMBIX B IICHXPOMETpHYECKMX OyIKax W B JATYUKE TeMIeparypbl H
BiaxxHoctH Bo3nyxa KPAMC (puc. 3.5).
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Puc. 3.5. latuunk oTHOCHTENbHOHU BiaxHocTH KPAMC

I'urpomerpuueckuii natuuk BiaxHoctu KPAMC (puc. 3.5) coctout
U3 BOJIOCHOHM THTapHl (9), peIYaKHOW CHCTEMBI C BO3BPATHOH CIHpPabHON
NPYKHHOW M WHIYKIMOHHOTO NOTeHIMoMeTpa. OIOMH KOHEI THTaphl 3a-
KpEIUICH, a Ipyroii yepes3 perymiupyemoe miedo (8) csizaH Tsaroi (3) ¢ ocbro
poTOpa MHAYKLHMOHHOrO moTeHuuomeTpa (6). OOpaTHBIH Xox obecreuunBa-
eTcs CIHpaTbHON JIeHTOUHOU npykuHOH (7). [Ipu BnaxHOCTH BO3IyXa Me-
Hee 15 %, xorna miedo (8) ymupaeTcss B HIOKHHI OrpaHHYuTeNs (2), pacts-
JKEHUIO BOJIOCA MPEISTCTBYET JKecTKasi npykuHa (7), 10 3TOro BpeMEeHHU He
pab6otasimas. [Ipu Braxxaoctu Bo3ayxa 100 % poruar (8) ymupaercst B BepXx-
HUil orpaHnuuTens (4). TUrpoMeTp 3alluiieH BEHTHIHPYEMBIMH SKpaHaMH
(10). [l BM3yanpHOTO KOHTPOJIS BIQKHOCTH B THTPOMETPE TPELYCMOTpPE-
Ha IIKaya co CTpenkoi (5).

Emkxocmuvle cugpomempul u cuepomempuvl conpomusénenus. V3mene-
HHUE DJICKTPHYECKUX CBOWCTB T'MI'POCKONMYHBIX MaTepuasoB NPH H3MEHe-
HHUM BJIQXKHOCTH HCIIOJIB3YETCSI B €MKOCTHBIX I'MI'POMETpax M THrpoOMeTpax
COIIPOTUBIICHHS. B eMKOCTHBIX TUTPOMETpax YyBCTBHTEIBHBIM 3JIEMEHTOM
SIBIISIETCSI CJIOW MEJIH, TIOKPBITHIN OPTaHMYECKUM BEIECTBOM M METaJIIHYe-
CKHM CJIOEM (30JI0TO), TOJIIMHA KOTOPOTO HACTOJIBKO Majla, 4TO OH Mpo-
MyCKaeT BOJSIHOW Tap, HAXOASLIMHCS B BO3JYyXE, BIAKHOCTh KOTOPOTO H3-
MepsieTcs. M3mepsiemas 3JIeKTpHuecKasi eMKOCTh KojebeTcs B COOTBETCT-
BUM C JUDJIEKTPUUYECKOHN IOCTOSHHOM CJIOS OPraHU4ECKOro BELIECTBA, KO-
TOpasi 3aBHCHT OT OTHOCHTEIHHOW BIAXKHOCTH BO3ayxa. lcmomp3oBaHme
MPUHIIKIIA U3MEPEHHUS BIAKHOCTH BO3/]yXa, OCHOBAHHOTO Ha 3aBHCHMOCTHU
H3MEHEHHs JJIEKTPUYECKON €MKOCTH YyBCTBUTEIBHOTO 3JIEMEHTa OT U3Me-
HEHHUS! OTHOCUTEJIEHON BIAXXHOCTH, IIOKa)KEM Ha IpHMepe padoThl JaTynKa
TeMIIepaTypsl U BIakHOCTH Bo3ayxa HMP45D.

Mamuux memnepamypuol u eénaxcuocmu e030yxa HMP45D. [lat-
YHMK TeMIlepaTypsl ¥ BlakHOCTH Bozayxa HMP45D npennaznauen aus nuc-
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TAHIMOHHOTO aBTOMAaTHYECKOT0 HEMPEPHIBHOTO U3MEPEHUS TEMIIEPATYPhI U
BIIAXKHOCTH BO3yXa, cepTuduuuposad ['occtannaprom Poccum.

[puammn m3meperns Temmeparypsl B HMP45D ocHoBan Ha m3mepe-
HUM CONPOTHUBIICHHUS IUITATHHOBOTO PE3UCTHBHOTO mpeodpazosarerns Pt 100
IIPY U3MEHEHUH TEMIIEPaTyphl Cpesibl, B KOTOPOH OH Haxoxutcs. [IpuHumn
N3MEPEHUS] OTHOCHUTENIFHOHN BIIQ)KHOCTH BO3/yXa OCHOBaH Ha M3MECHEHHH
NIEKTPUUECKOH EMKOCTH TOHKOIUIEHOYHOTO IOJIMMEPHOro npeodpasoBaTe-
ass HUMICAP 180, usroraBnuBaemoro dupmoit Vaisala (Ounnsaaus), B
3aBUCHMOCTH OT U3MEHEHUsI OTHOCHTENIBEHOMN BIa>KHOCTH CPEIbL.

Yempoiicmeo u mexnuueckue xapaxmepucmuxu. JIns 3alIuTHl 4yB-
CTBHUTENBHBIX 3JIeMeHTOB TemrepaTypsl (Pt 100) 1 oTHOCHTENBHOMH BiIaXKHO-
ctu (HUMICAP 180) or mbimy U Ipyrux 4acTull, IPUCYTCTBYIOUIMX B aT-
Moc(epe, OHH MOMEIIEHBI B CIIEIMANBHBIN KopIyc. s 3aIIuThl epBHY-
HBIX H3MEPHUTENBHBIX Npeo0pa3oBaTesieil TeMIepaTrypsl M BIQKHOCTH OT
0CaZIKOB M COJIHEYHOH pajinaliiyl OHH TOMEIIEHBI B HKpaH PaJAnalMiOHHON
sammtel DTR13. CnennanbHbIA Kopiryc (30HI) MPENCTaBIsIET cOOOH mu-
muHIp (puc. 3.6), N3rOTOBICHHBIN U3 TUTACTHKA, [THHOW 240 MM U AHAMeT-
pom ot 18,5 1o 24 MM. B HIKHEN YacTH Kopnyca HaXOAUTCS ChEMHas ro-
JIOBKA, B KOTOPYIO MOMEIIEHbl 4yBCTBUTENbHbIE 3neMeHThl (Pt 100 wu
HUMICAP 180). B HuxHel yacTH ChbeMHOM TOJIOBKH PacloyaraeTcss MeM-
OpanHbIil QuIbTp. Uepe3 BEpXHIO 4acTh LWIUHIApPA BBOJATCS IIPOBOJA
AJIEKTPONIUTAHHS U CBS3H, COSIUHAIONINE €r0 C IPOMEKYTOYHBIM H3MEPH-
TEJIbHBIM ITpeoOpa3oBaresieM ISl IEepeAadd aHaJOTrOBBIX HW3MEPHTENIBHBIX
CUTHAJIOB B TEPMHHAN. DKpaH paauanuoHHoi 3amutel DTR13 (puc. 3.7)
KATFO3UHHBIN COCTONT U3 12 KOHMYECKHX KOJIEel, M3TOTOBJICHHBIX U3 MOJTH-
acTepa, yKpemeHHoro (huopoBoiaokHOM. [ToBEepXHOCTh SKpaHa CTaOMIH3H-
pOBaHa MO YJIbTPa(dHOIECTOBOMY H3ITydeHHMIO. /ISl 3alIUTHI OT COJIHEYHOTO
N3JTy4eHHs NTOBEPXHOCTh, Ha KOTOPYIO MAJA0T NPSIMbIE COJHEYHBIE JIy4H,
OKpaIlIeHa B OCIBIi [BET, BHYTPEHHSSI — B YEPHBIN IBeT (st abcopOupo-
BaHMs HAKOIUICHHOTO TeIia). BHyTpH sKkpaHa pajuanMoOHHOM 3alUThl yC-
TaHaBJIMBAETCS 30HI.

Puc. 3.6. IlepBruHBIil ©3MEpUTEIbHBIN TPe0Opa3oBaTesb TEMIIEPATYPhl |
BIIAXKHOCTH BO3JyXa
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Puc. 3.7. Dxpan paguanuonnoi 3ammtel DTR13

C nomonrpro natunka HMP45D npousBoasrcs namepenus B 1uara-
30Hax: TemrmepaTtypa Bosayxa oT -40 mo 50°C; oTHOCUTENbHAs BIaXKHOCTD
Boznyxa 10-100 % mpu temneparype oT -30 no 50°C. IIpenen gomyckaemoii
TIOTPEIIHOCTH U3MEPEHHsI COCTaBIsACT: TeMrepatypsl Bo3ayxa +0,4°C; oT-
HOCHUTENIBHOM BIaKHOCTU Bo3ayxa +5 % npu BnaxHoctu oT 90 1o 100 % u
+4 % npu BaaxxHocT oT 10 10 90 %. BeIXxonHbIE H3MEPUTENBHBIE CUTHAIIBI
ananorosble. Jlatank HMP45D paGorocmocobeH mpu BO3ICHCTBUH Clie-
IYIOIIMX BHEIIHUX YCJIOBUM: TeMmeparypa Bo3ayxa ot -40 go 50 °C; otHO-
CUTENbHAS BIAXKHOCTE Bo3xyxa oT 10 mo 100 %; atmocdepHOe maBieHne ot
600 mo 1080 rlla; ocaxku, uHEH, poca, MbUTbHAS U MECYaHast Oypsi, TOJI0JCT
CO CKOPOCTBIO HaMEp3aHUs Jibaa 10 12 MM/4; CKOPOCTh BO3AYIIHOTO TOTO-
ka (Betpa) 10 55 m/c. Pasmepsr HMP45D cocrapnstoT: BbicoTa 229 MM,
nuaMeTp 220 MM; 9yBCTBUTEIBHBIX 3JIEMEHTOB TEMIIEPaTypHl U BIAXKHOCTU
Bo3nyxa: anuHa 240 MM, quametp ot 20,0 mwm.

3.3. CpeI[CTBa H3MEPECHUA TEMIIEPATYPLI U BJAKHOCTH BO31yXa

Kuokocmuvie mepmomempul. Tepmomemp ncuxpomempuieckuil
pmymuwlti memeopoaocuyeckuti TM4 co BCTaBHOW IIKaJOW WCHOIB3YETCS
JUTSL OTIpeIeTICHUsT TEMIIEPATYPhI, a TaKXKe BIAXKHOCTH BO3Ayxa. J[inwmHa Tep-
mometpa 41 mm, nuamerp 16 mm. Kanumisap tepmomerpa Kpyriblid ¢ Ha-
PYXHBIM qraMeTpoM He Oonee 2,5 mm. [IpocTpaHCTBO Hax PTYTBIO B Ka-
MUIUTApE 3amoyiHeHo a3otoM. [lpenensr usmepenuit: —35...40 °C (TM4-1)
wim —25...50 °C (TM4-2), uena nenenus 0,2°C.

KoahunneHt nHepUuu NCUXPOMETPUUYECKHUX TEPMOMETPOB B Ma-
nonoasmwkHOM Bo3ayxe (0,5 m/c) coctarmisier okomno 300 c. JIns ycTaHOBKH
TepMOMETpa Ha BEPXHEM KOHIIE 3aIIUTHONH TPYOKH yKpeIUleH MeTajuInde-
CKMI KOJIIa4OK.

Tepmomemp  cnupmogolt MemeopoiocudeckKull  HU3K02paoyCHulll
TM9Y. Tak kak pTyTh 3aMep3aet npu —39 °C, To I onpeAeieHNs TeMIIepa-
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TypHI Bo3ayxa Hike —35°C ynoTpeOiisieTcs crieruaibHbI CITUPTOBOM Tep-
MOMETp, TaK Ha3bIBAEMBIN JOMOIHUTENBHBINA (K PTYTHOMY IICHXPOMETpHYC-
CKOMY). YCTPOHCTBO 3TOTO TEPMOMETpa OTIMYAETCS TeM, YTO B KAa4eCTBE
TEPMOMETPHUUECKON KUIKOCTH B HEM HCIONB3yeT crmupT. OH HECKOJIBKO
JUIMHHEE TICHXPOMETPHYECKOTO, pe3epByap TepMOMeTpa uMeeT GpopMy IIH-
TUHIpa AuamMeTpoM okosro 6 mm. Ipenmensr namepenuit: —60...20°C (TM9-
1), =70...20°C (TM9-2), uena aenenus 0,5°C. HabnroneHus mo JOMONHU-
TEJILHOMY CIIUPTOBOMY TEPMOMETpY CJIEAYET IPOU3BOJUTH IapajuiesibHO C
TICUXPOMETPHYECKAM PTYTHBIM, KaK TOJIBKO TeMIlepaTypa BO3JyXa HayHET
omyckatbes Hike —15...—20°C. 310 He00X0JMMO, YTOOBI ONPEAETHTh TaK
Ha3bIBAEMYIO JOOABOYHYIO MOMPABKY AJISI CHUPTOBOTO TEPMOMETpA.

Tepmomemp pmymuwiti Memeoponocuieckull maxcumanvuvi TMI
CITY’)KHT IJISl OTIPENIEIICHUS] MaKCHMaJIbHOTO 3HAUCHHS TEMIIEpaTyphl 3a Ka-
KOH-TH00 MPOMEKYTOK BpeMeHH. TepMOMETp yCTPOSH TaKUM 00pa3oM, 4To
COXpaHseT MOKa3aHHe, COOTBETCTBYIOIIEE MAaKCHMAIBHOW TeMIlepaType 3a
BpeMsI, TIPOIIIe/IIee Mocle MpeaplIyniero HadmroneHus. TepmoMeTp K ode-
peIHOMY HAOIOICHUIO TOTOBUTCS ITyTEM BCTPSIXWUBAHUS (TIOKa3aHUS Tep-
MOMETpa MPHUBOASITCSA B COOTBETCTBHE C TEMIIEPATYPOH B TaHHBIH MOMCHT).
TepMoMeTp ¥MMeeT BCTaBHYIO CTEK/SIHHYIO IIKaly C JACICHHSIMH dYepes
0,5°C. Obmiast nnuaa Tepmomerpa 340 mm. JlnameTp BHEIIHEH CTEKIITHHON
00omouku 18 mm. PesepByap MUIMHAPUYICCKHUNA THAMETPOM OKOJIO 8 mm. B
NPOCTPAHCTBE HaJ PTYThIO B Kamwuiape co3naercs Bakyym. [Ipexensr uz-
Mmepenuit: —30...50°C (TM1-1) wau —20...70°C (TM1-2).

MaxkcumanbHBIE TOKa3aHUS TEPMOMETpPA COXPAHSIOTCS Oiaromaps
crenratbHOMY MpHCcoco0aeHnio. OHO COCTOHUT W3 CTEKITHHOTO IITU(TA,
MPUIMIATHHOTO K JHY BHYTPH pe3epByapa TepMomeTpa. BepxHuil KoHeI
mTrdTa BXOJUT B KaIHJUIAP, OCTAaBISSA B HEM y3Koe (KOIblieoOpa3Hoe) OT-
Bepctue. Korma temmnepaTypa HaYMHAET MOBHIMIATHCS, PTYTh, HAXOIAIIASICS
B pe3epByape TepMOMETpa, PACIIMPSETCS W TOJ ICHCTBUEM CHII, BBI3BI-
BaIOIIMX pacIIMPEHUE, HECMOTPsl Ha OOJbIIOE TPEHHE B MECTE CY)KEHHS,
MMPOTAJIKMUBACTCA MEXKAY CTCHKAMH KallWjlidpa U CTCKJIAHHBIM HITI/I(I)TOM.
ITpu moHMKEHUHU TeMIepaTypsl (M YMEHBIIIEHUH BCIEACTBHE 3TOr0 00BheMa)
PTYTh HE BEpHETCS B pe3epByap, TaK KaK CHJIbI, CTPEMSIIUECS OTO C/eNaTh,
HeOOoJIbIINe, U CUJI CLUEIUICHUS! PTYTH HEJOCTATOYHO VIS TIPEOIOJICHUS CUIT
TPEHUs], BO3HUKAIOLIUX MIPU IPOXO0XKAECHUN PTYThIO MECTa CyKeHus. B atom
MecTe CTOJIOMK PTYTH pa3opBeTCs, a YacTh PTYTH, HAXOJUBIIASCS B Kalnil-
Jsipe 0 Havaja HaJeHus] TeMIIepaTypbl, OCTaHeTCs (Ha TOW K€ BBICOTE).
JA1st TOATOTOBKM MakCHMaJIbHOTO TEPMOMETPA K CIEAYIOIEMY N3MEPEHUIO
ero OepyT 3a cepeluHy H, JIepXKa pe3epByapoM KHU3Y, JIENAIOT HECKOJIBKO
PE3KHX B3MaxoB PYKOH, BCTPSIXMBas TEPMOMETP, YTOOBI NEperHaTh 4acTb
pTyTH N3 Kamuuipa B pesepsyap. (ITocie 3Toro nmokasanusi MakcUMaIbHO-
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IO TEPMOMETpPa OOBIYHO OTIMYAIOTCS OT MOKAa3aHUH ICHXPOMETPUIECKOTO
He Gonee yeM Ha 0,1-0,2°C.)

Tepmomemp cnupmogol Mmemeopoarocudeckuti Munumanvolii. TM2
CITy’KUT ISl OIpPEACICHHS MUHHMAIbHOM TEeMIepaTyphl 3a JaHHBIA MpO-
MexXyToK BpeMeHH. OH mMeeT BcTaBHYyIO mkary ¢ peneHusmu 0,5°C. Pe-
3epByap TEpMOMETpa IMIMHAPHUYECKUH, 00mmIas IIMHA TEPMOMETpa OKOJIO
300 mm, muaMeTp BHEIIHEH CTEKISIHHON TpyOKH okoyo 18 am, muamerp
pesepByapa 7-10 mm. Tlpenenst wsmepenwmii: —70..20°C (TM2-1), —
60...30°C (TM2-2), —51...40°C (TM2-3). TepMoMeTpHUECKast JKUAKOCTH —
cnupt. BHyTpH cnmprta, B Kanmwuisipe, HaXOIUTCS HEOONBLION mTHU(T U3
TEMHOTO L[BETHOTO CTEKJIa, UMEIOIINI Ha CBOMX KOHLIAX YTOJILEHHE B (op-
Me OynaBOYHBIX rojoBokK. LIITudt cBoOGOAHO epeMeIaeTcs B CIIHpTe.

INMoaroraBnuBass MUHUMaJIBHBIH TEPMOMETP K U3MEPEHUSIM, €ro Ha-
KJIOHSIOT pPEe3epByapoM KBEpPXy M KIyT, MoKa ITH(GT moHaer mo mo-
BEPXHOCTH CHHPTa B KamwuIApe. Y HMOBEPXHOCTH CIHpPTa MITU(PT OCTaHAB-
nmuBaeTcs (HE MOJKET NMpOpBaTh IMOBEPXHOCTHYIO IUICHKY CIHUpTa). 3aTeM
TEPMOMETpP KIAAyT ropu30HTanbHO. Ecnm mocie sToro Temmeparypa Had-
HET MOBBIIIATHCA, TO CITUPT, PACIIUPSACH, OyIeT 00TeKaTh ITH(T, HE CABH-
ras (Cuiia TPeHHs TOJIOBOK INTH(TA O CTEHKH Kalwuisipa YAEpKHBaeT ero
Ha Mecte). [TockoabKy IpU MOHMKEHUH TeMIIEpaTypsl 00BEM CIIUpTa HauU-
HaeT yMEHbBILIAThCsA, OH NMEPEeXOJUT M3 Kamuiuiipa B pe3epByap. [loepx-
HOCTHAsl IUIEHKa criupTa OyzAeT nepeMeraTh ITHPT K pe3epByapy, Tak Kak
CHJIa TPEHUS T'OJOBOK O CTEHKH KalMJUIApa MEHBIIE CHUJIBI TOBEPXHOCTHOIO
HaTsDKEeHUs IUIeHKH. Ecim mocie aToro temmepaTypa Ha4HET MOBBIIIATHCS,
TO IITU(T OCTaHETCS HA MECTe M yKa)XeT, TaKMM 00pa3oM, Hanbojee HU3-
KYyIO TeMIIepaTypy ¢ MOMEHTa IPebIAYIIEeH TOATOTOBKHA TEPMOMETPA.

Tepmomemp pmymuviti memeoponocudeckui TM3 ucrionb3yercs Iist
N3MEPEeHNs] TEeMIIEPaTyphl MOBEPXHOCTH IOYBBI MM CHEXXHOTO IIOKPOBA.
TepMmoMeTp UMeeT BCTaBHYIO Iukaiy c¢ aeneHusimu dyepes 0,5°C. Ilpeneinst
umepenuit: —35...60°C (TM3-1), —25...70°C (TM3-2), —10...85 °C (TM3-
3).

Tepmomempvl pmymuvie memeoponocuieckue koaenuamvie (TMS5)
(CaBuHOBa) cimy»KaT /ISl OTIpeieNieHUs] TEMIIEPATypPhl TIOYBBI HA TIIyOUHAX 5,
10, 15 u 20 cm. TepMOMETpHI BBITYCKAIOTCS KOMIIIEKTOM II0 YETBIPE TEp-
MoMeTpa, oTaudatontuecs anuHoi (290, 350, 450 u 500 mm) 3a cyet pas3HOMt
JUTMHBI TOIIKanbHOM yacTh. Llena nenenus mxansr 0,5°C, npenenst ot —10
1o 50°C. Bommsu pesepByapa TepMOMETp M30THYT moj yriaom 135°. Ot
pe3epByapa /0 Hayaia IIKajbl KamwiIsp TOKPBIT TETUIOM30JIIIHOHHBIM
CJIOEM, YTO yMEHbIIAeT BIMSHHUE Ha TOKa3aHUs TEPMOMETpPA CJIOS MOYBHI,
JIeXKalIero HaJl ero pe3epByapoM, M obOecrieunBaeT Oosee TOUHOE M3Mepe-
HHE TeMIlepaTyphl Ha IITyOuHe, I/1e YCTaHOBJIEH pe3epByap.
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Yemanoexka ¢ nousenno-gvimsocnoimu  mepmomempamu  TI1B-50
IpeAHa3Ha4YeHa A U3MEPeHHs TeMIIepaTyphl MOYBHI M IPyHTa HA TIyOH-
Hax oT 20 mo 320 cm (mATh WM ceMb TepMOMETPOB). B ycTaHoBKe mpume-
HSETCS] TOYBEHHO-TITyOMHHBIN TEPMOMETP. DTO prmymmblil Memeoponocuye-
cxuii mepmomemp TM10. Tpenenst m3mepernit: —20...30; —5...40°C. Llena
HamMeHsbIero aeneHust mkaisl 0,2°C. TepMoMeTp BCTaBIsIeTCSI B BUHHAIDIA-
CTOBYIO OIIPaBy C METAJUIMUYECKUM KOJIIIAYKOM U IPOPE3sIMH I IPOCMOTpa
mkanel. B ompaBy BOKpyr pesepByapa TE€pMOMETpa HACBINAIOT METHbIE
OIWIIKH, 0OECIIeYrBasi TEM CaMbIM €ro TEIJIOBOH KOHTAKT C METAJUTHYECKUM
KOJIMAYKOM OIIPABBI, a TAKXK€ yBEIUUUBAs TEPMHUUECKYIO MHEPIHUIO TEPMO-
MeTpa, 4TO HEOOXOIUMO JUIsl COXPAHEHHUS TOKa3aHUi TepMOMETpa BO BpeMsi
IIPOU3BOJICTBA OTCUETOB.

OmpaBa ¢ TEPMOMETPOM YKpEIICHa Ha AEPEBSIHHOM IIECTe, Ha ApY-
TOM KOHIIE KOTOPOTO HaJeT KONIAadoK C KOJIbIOM. BHyTpH Konmauka mo-
Memaercst peTpoBast KoiblieBas MpoKiIaaka. [JJIMHa IecTa 3aBUCUT OT TIIy-
OWHBI, Ha KOTOPYIO yCTaHaBIMBaeTCs TepMoMmeTp. Ha mecte B HECKONBKNX
MecTax yKpEIJICHBI BOMIOYHBIC MM (PETPOBBIE KOJIBIA, MPENATCTBYIONINE
oOMeHy Bo3ayxa B TpyOe. JlepeBSHHBIN IIECT ¢ YKPEIUICHHBIM Ha HEM Tep-
MOMETPOM B OIpPaBe OITyCKAeTCsl B 90OHUTOBYIO TPYOY, 3aKPBITYIO C HUXK-
HETo KOHIIa MEeTaJUNIM4eCKUM KoimaykoM. Ha BepXHIOI0 4acTh TpyOblI Haze-
BaeTCs] METALITMYECKUM XOMYTHK € TpeMs yIIKaMH JUIS OTTSKEK, KOTOPBIMU
KpenuTcsi TpyOa mpu ycraHoBke. TepMOMeTp, ONMyIIEHHBIH B TpyOy, H0JI-
JKEH KacaTbCs JTHOM OIPaBbl METAUIMYECKOTO JHA CTaKaHYMKa TPYOBI, a
(eTpoBBIE MPOKIIA/IKM HA IIECTE IUIOTHO 3aKPBIBATh TPYOy.

Hamzemuas gacte TpyOBI umeeT muHy 40 cm, a I paifoHOB C BEI-
COKHM CHEXHBIM NMOKpoBOM — 100 cu. YcTaHOBKa BBITyCKaeTCsl KOMILIEK-
TOM JJIsl m3MepeHus Temmepatypsl Ha 1matH (0,2; 0,4; 0,8; 1,6 u 3,2 m) wim
cemu (0,2; 0,4; 0,8; 1,2; 1,6; 2,4 u 3,2 m) riryOuHax.

Heopmayuonnvie mepmomempot. IIpy METEOPOIOTHIECKUX U3MeE-
PEeHUSIX MPUMEHsIETCSl BUA 1e(OPMAIIMOHHBIX TEPMOMETPOB — OUMETalIu-
yeckre. UyBCTBUTENBHBIM 3JIEMEHTOM B HUX SBIISICTCS OMMeTaLTHUecKas
tacTHHKA. [Ipu M3MEHEeHUHM TeMIepaTyphl Takas IIACTHHKA M3rubaercs
BCJIEJICTBHE PA3IMYHOIO PACIIMPEHHs COCTABJIAIOMUX €€ MeTalioB. OObIU-
HO NPHMEHSIOT OMMETaJUIMYECKYIO IUIACTHHKY, COCTOSIIYI0O M3 MHBapa M
cranu. Ecim mHBap (MMeromuii MeHbINN K03 UIHEeHT pacimmpenns) Oy-
JeT PACHOJIOKEH HABEPXy, TO NPH YBEIUUYECHUHM TEMIIEpaTypbl IJIACTUHKA
N30THETCS TaKMM 00pa3oM, 4TO MHBApP OKAXETCS C €€ BOIHYTOH CTOPOHBI.
[Ipy noHmwkeHUH TeMIepaTypbl IUIACTUHKA U30THETCS B MPOTHBOIONOX-
HYIO CTOpOHY. bumeraiuimueckie 4yBCTBUTEIIbHBIE AJIEMEHTbI HCIIONIB3YIOT-
cs1 B Tepmorpadax, mereoporpadax, paano3oHIax u APYrux npudopax.
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Tepmoepagel. VI3mepeHne TemuepaTypsl B OTHCIBHBIE MOMEHTHI
BpPEMEHH HE BCErAa SBISETCS IOCTaTOYHBIM. BO MHOTHX Cllydasx BayKHO
3HATh HENPEPBIBHBIA X0 W3MEHEHUs TeMiepaTypsl. s perucrpanuu us-
MEHEHHUsI TEeMIepaTyphl NPHMEHSIOTCS CaMOIMUCLBI, Ha3bIBaeMbIe TEPMO-
rpadamu.

Puc. 3.8. Tepmorpad

Tepmoecpagh memeoponozuueckuii M-16AC (puc. 3.8) npenHazHaueH
JUIL PErHCTpaliy M3MEHEHHWH TeMIlepaTyphl BO3AyXa B AMAIa30HAX: —
45...35, =35...45, =25...55°C. UyBCTBUTEIBHEIM JJIEMEHTOM SBISCTCS OH-
MeTaITMYecKas INIaCTUHKA, CMOHTHPOBaHHAs Ha KpoHIITeiHe. KpoHmTein
KpEnuTCesl K APYTOMYy KpPOHIITEHHY, Ha KOTOPOM cOOpaH pBIYaKHBIH MeXa-
HU3M, CBS3BIBAIOUIMH OMMETaJUIMUECKYIO IJIACTHHKY CO CTPEJKOM, 3aKaH-
yuBaroeiics nepom. Ilpu H3MeHEHUM TeMIepaTypbl OMMeTaIMYecKas
IUTACTHHKA e(OPMHUPYETCS U MEePEMEIacT CTPEJKy C IMepoM BIOJb Oapa-
OaHa c jeHToi. bapabaH BpalaeTcs 4acOBBIM MEXaHM3MOM BOKPYT BEpPTH-
KaJIbHOW OCH, 3aKpeIuieHHOW Ha ruiate. [IpogomkuTesHoOCTh 0JHOrO 000-
pota Gapabana yacoBoro Mexanusma — 26 u. Jlenra tepmorpada pasrpad-
JIeHa TIPSIMBIMU TOPH30HTAIBHBIMY JIMHUSIMHA M BEPTHUKAJIBHO PacIIO0KEH-
HbIMH ayrami. LleHa nenenust ropu3oHTaibHOU mkansl — 1°C, BepTUKab-
HOW — 5 mumn.

Tuepomemp memeoponocuueckuti M-19 (puc. 3.10) cocTout u3 pamsl
CO IIKaJILHOW IJIACTHHOW M BOJIOCA, BEPXHHUH KOHEIl KOTOPOTO 3aKpeTuIeH ¢
ITOMOIIBIO KJIMHA U KJIES] B OTBEPCTHH XBOCTOBHKA PETr'yJIMPOBOYHOTO BUHTA,
a HUKHUM CBSI3aH CO CTPENKOW. BUHT ¢ MOMOIIBIO KOHTPrailku MOXKET Ie-
pememniatbes B ckobOe. HixuaMI KOHEIl BojIoca 3aKpeIyIieH B OTBEPCTUH KY-
nauka (qyxkn). Kymadok 3akperieH Ha CTepKeHbKe, Ha KOHIIE KOTOPOTO
nmeercs Tpy3uK. CTep)keHEK BXOAWUT B OTBEPCTHE OCH, HA KOTOPOH CHAWT
CTpeJKa, W 3aKpeIuIieTcsi BUHTOM. TakuM 00pa3oM, CTpenKa Mo BO3JIeHCT-
BHEM BOJIOCA M TPY3HKa MOJKET ITOBOPAYMBATHCS BMECTE C OCBIO, IepeMe-
IIAsICh BJIOJIb IIKAJIBI.
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Puc. 3.10. 'urpomerp:
1 — o6e3xxupeHHbI BOIOC; 2 — peryIupOBOYHBIN BUHT; 3 — nyXKa; 4 —
PBIUAXKOK; 5 — cTpenka, 6 — mKana

IlepenBurast crep>keHEK OTHOCHTENBHO OCH, MOXHO MEHATH UYB-
CTBHUTEIBHOCTh TUTPOMETPA, TAK KAK IIPU 3TOM MEHSETCS UIMHA phlyara, Ha
KOTOPBIN HacaXeH KyJIauoK (JyXKKa), MO3BOJIIOIIUI BOJIOCY TEpEMENIaTh
ctpenky. C NOMOIIBIO BHHTA-PEryJsiTOpa MOYKHO YCTaHABJIWBATh CTPENIKY
Ha JII0OOM HYXHOM JeJIeHHMM MKajbl. [l 3TOro ocBoOOXKIAalOT KOHTP-
raiiky, 3aTeM BpallleHHeM Taiiki BUHT IepeMeliaeTcs BBepX min BHU3. Ko-
IJla CTpeJiKa FMIPOMETpa YCTaHOBUTCS HAa HYXKHOM JIJICHUM ILIKAJIbl, BUHT
3aKperuiseTcd KoHTpraiikoi. Ha mkane HaHeceHsl HepaBHOMepHO 100 me-
neHni, ymensmatonmxcs ot 0 o 100. OTcueTs! Ho mKage IPOU3BOIATCA C
TOYHOCTBIO JI0 1ieJIoro AeneHus. [Ipn yBelnueHnn OTHOCUTENBHOM BIaXKHO-
CTH BOJIOC YUIMHSIETCSl, M CTPENKa MHOA NEHCTBHEM TIpy3HMKa IOBOPAUH-
BaeTCs BIIPABO, NMPHU YMEHBIICHUN BIXXHOCTH BOJIOC COKpAIAeTCsl M OBO-
pauuBaeT CTPENKy BIIEBO. BOJOCHOW TMrpoMeTp yCTaHaBIMBAETCS B IICH-
XpOMETpHYIECKON Oy/Ke BMECTE ¢ IICUXPOMETPOM M KPETUTCs Ha IITaTHBE
MEXAY CyXHM M CMOYEHHBIM TEPMOMETPAMH.

Puc. 3.11. T'urporpad:
1 — Gapaban; 2 — moJocoBast MPy>kKUHA; 3 — My4I0K BOJIOC;
4 — pBIYAXOK; 5 — TPY3UK; 6 — pbIYar co CTPesIKon
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Tuepoepag sonocnou M-214C (puc. 3.11). lns HEIpephIBHON peru-
CTpali¥ M3MEHEHWH OTHOCHTENIBHOW BIAKHOCTH BO3IyXa CIy»KaT THTPO-
rpadpl. Brimyckaemblif IIPOMBIIUICHHOCTBIO TUTporpad mereoponorude-
cknit M-21AC MOXeT perucTprupoBaTh OTHOCHTEIBHYIO BIAYKHOCTH BO3IY-
xa mpu Temneparype oT —45 go +55°C. JlaTuukoM BIa)KHOCTU (4yBCTBHU-
TEJILHBIM 3JIEMEHTOM) SBISIETCS ITy4IOK BOJIOC, KOTOPBII C JBYX KOHIIOB 3a-
KpemrgeTcs B namndax kpormreiHa. CepequHa Mydka HaJeTa Ha KPIOYOK,
KOTOPBIM C MOMOILBIO CIELHUAIBLHOIO YCTPOMCTBA CBS3aH cO CTpeiKkoil. [aT-
YUK 3aIlMIIEH OT MOBPEXJEHUH KapkacoM. V3MeHeHHe OTHOCHUTENbHOU
BJIAKHOCTH BBI3bIBAE€T M3MEHEHHE MJIMHBI IyYKa BOJIOC, YTO B CBOIO Ode-
pellb IPUBOAUT K MEPEMELIEHHUI0 CTPEJIKH C MepoM. ['urporpadsl BeITycKa-
I0TCSI KaK BOJIOCHBIE, TaK W IuieHouHble. O00poT OapabaHa, Kak U y TepMO-
rpada, CYTOUHBIA W HEJCIbHBIA. 3HAYCHUS OTHOCHTEIBHON BIIAXKHOCTH,
CHSTBIE C JIEHTBI, IEPEBOIATCS B UCIIPABICHHBIE 3HAYECHHUS IO IEPEBOJHOMY
rpaduKy, HOJIy4YeHHOMY aHaJOTUYHO TpaUKy TUTPOMETPA.
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I''TABA 4. UIBSMEPEHUE TAPAMETPOB BETPA

Betep — 3T0 ABM)KEHHE BO3AYXa OTHOCUTENIBHO 3€MHON MOBEPXHO-
CTH, OIIMCBHIBAETCA KaK JIByMEpHas BEKTOPHAs BEJINYMHA, XapaKTEPU3YIO-
IIasicsl HANpaBICHHEM M CKOpOCTbIO. TypOyJIeHTHBIM XapakTep BeTpa B
MPU3EMHOM CJIoe aTtMoc(epsl OOYCIOBIMBACT CIOXKHYIO KapTHHY MpO-
CTPaHCTBEHHOW M3MEHYMBOCTH €r0 NapaMeTpoB, KOTOpHIE NPEICTaBISAIOT
c00O0¥ ciTyyaiHBIN MpOIECcC, AJIA €ro ONMCAHHS UCIIOIb3YEeTCsl CTaTUCTHYE-
ckuit noaxon. ITone BeTpa pasnensercs Ha MoJe CPEIHUX 3HAUCHUH U MyNb-
calyii MTHOBEHHBIX 3HaU€HHUI OTHOCUTENIBHO CPEIHEro ypoBHA. [y oneH-
KM BeTpa NMPOBOAUTCS OCPEAHEHHE BO BPEMEHHU €0 CKOPOCTH U Halpaslie-
HUSL, @ TAK)KE BHIOOP MaKCUMaJbHBIX MTHOBEHHBIX 3HAUE€HHH CKOPOCTH BET-
pa (IIOPBIBOB) 32 MEPUO OCPEIHEHHUS.

CHexTp 4acTOT CKOPOCTH BETpA B Ipe/esiaX CyTOK BKIIFOUAeT NEPHO-
el kosiebanuit ot 0,3 ¢t no 0,04 gl J1s1 crieKTpaibHOM TIOTHOCTH CKO-
POCTH BETpa XapaKTEPHO HAIMYME ABYX MAKCHMYMOB: B OONAacTH HU3KHX
YacTOT C MEPHOIOM OT HECKOJBKHX YacOB JIO JECATKOB 4acoOB (ME30METEO-
POJIOTHYECKUH y4YacTOK) W B OOJACTH YacTOT C MEPHOAAMH OT CEKyHI IO
MUHYT (TypOYJIEHTHBIA y4acToK). Mexay 3TUMH JIByMsl MAKCUMyMaMH Ha-
OJFOIaeTCsl MUHUMYM CHEKTPaJbHOW TUIOTHOCTH (TIEPUOJBI OT MHHYTHI JIO
2-3 4.). Pa3nenenue TypOyJIEHTHOTO 1 ME30METEOPOJIOTMYECKOTO Y4aCTKOB
CHEKTpa MPOM3BOJUTCSA IyTEM OCPEAHEHHs 3a ONTHUMAJbHBIN BpeMEHHON
HHTEpBaJl, a Talkke IyTeM BbIOOpa MakCHUMalbHOM CKOPOCTH BeTpa. YcTa-
HOBJIEHO, YTO IPH YCTOHYMBOM CTPaTU(QUKALNH aTMOC(EPH! ONTUMAaTbHBINA
BPEMEHHOW MHTEpBaJI OCpeAHeHus1 cocTaniser 10 MuH., a pu Oe3pa3nny-
HOHM u HeycTOHYMBOM — 15 1 20 MUH. COOTBETCTBEHHO. 32 ONTHUMAaJIbHBII
MIepHO/ OCPEIHEHHS CKOPOCTH M HAlpaBJICHUS MOXKHO NMPHUHATH 10 MUH.
JlaHHbBIE O TIPOIOILKUTEIHLHOCTH TIOPBIBA 3 C. YJOBIETBOPSIOT TPEOOBAHUAM
OoJNIBIIMHCTBA TOTpeduTeNIe MHpOpPMaIK O mapamerpax Berpa. [1ophIBEI
MIPOAOIDKUTEIBHOCTBIO OKOJIO TPEX CEKYHJ COOTBETCTBYIOT «JUIMHE MOPHIBa
BeTpa» (IIPOJOIDKUTEIBHOCTh, YMHOKEHHAs Ha CPEAHIOID CKOPOCTh BETpPa)
o1 50 1o 100 M mpu cUIBHOM BeTpe. DTOTO AOCTATOYHO, YTOOBI pa3pyIIUTh
COOPY)KEHHUsSI OOBIYHOTO pa3Mepa WM TOABEPTHYTh HUX MaKCHUMAaJIbHOMY
BO3ICUCTBUIO MMOTEHIMAIBEHO Pa3pyLINTEIHHOTO MOPHIBA.

HexoTtopeie BeTpom3MepuTeNbHBIE TPUOOPHI, HATIPIMEP aHEMOPYM-
6omerp M63M, obnanasi onpeAeIeHHOW HHEPIIHOHHOCTBIO, BBIIAIOT MIHO-
BEHHYIO CKOPOCTb BE€Tpa, COOTBETCTBYIOLIYIO0 ocpeaHeHHoH 3a 3-5 c. Co-
BpPEMEHHBIE, 0OOJiee UyBCTBHUTEJIFHBIE aHEMOMETPHI BBIAAIOT MIHOBEHHBIE
3HAa4YEHUs 32 MEHEe KOPOTKUE BPEMEHHbIE HHTEPBAIIbI, I03TOMY OHU JOJIXK-
HBI CKOJIB3SIIIIE OCPETHATHCS (CIIIaKUBATHCS) 32 BDEMEHHOW MHTEPBaJ, PaB-
Helit 3 c. [Ipu m3MepeHMM napaMeTpoB BeTpa BHICOKOYYBCTBHUTEILHBIMHU
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aHEMOMETPAaMH I TOYHOTO HM3MEPEHHS MaKCHMAaJbHBIX MOPHIBOB BETpa
PEKOMEHIyeTCsl JenaTh BBIOOPKY OT(MIBTPOBAHHBIX CHUTHAJIOB KayKAbIC
0,25 c. (aactoTa 4 I'm). Mo>XHO HCITONTB30BATh BEIOOPKY Oojiee HU3KOH Jac-
TOTBI, OJHAKO CIEIyeT MPHHUMATh BO BHUMAHHUE, YTO OIICHKA MPEACIBHOTO
3Ha4YeHUs OyneT B OONBIIMHCTBE CIy4YaeB HIDKE, TaK KaKk B OTQIIBTPOBAH-
HOM CHTHaJIe TPEJeNbHOEC 3HAUCHHE MOXKET OKa3aThCS MEXKAY 3aMEpaMH.
[TosTOMy pH HU3KOW 4acCTOTE BBIOOPOK MaKCHMAaILHOTO 3HAYECHUS CKOPOC-
TH BeTpa (MOPHIBOB) NPUMEHSETCS] KOPPEKTUPOBKA 3TOr0 3 hexTa.

JUis TOYHOTO M3MEpEeHMs CTAaHJAPTHOIO OTKJIOHEHMS HaIpaBICHUS
BeTpa TpeOyeTcs MHUHHMMallbHas pa3pellarolias CIOCOOHOCTh Ipolecca
npeoOpa3oBaHMsl HaNpaBJIeHHs BeTpa B HU(poBy0 (HopMy, KOTOPOE HacTo
OCYIIECTBIISICTCS IO OCH (IIIOrepa MOCPEACTBOM IH(POBOTO KOJUPYIOIIETO
ycTpoiicTBa. B 3TOM citydae BIIOJIHE JOCTATOYHBIM SIBIISICTCS pa3penieHue 7
OUT, TaK KaK IPH 3TOM CTaHIAPTHOE OTKIOHEHHE 5° MOKET OBITh U3MEPEHO
¢ TOYHOCTHIO 10 £1 %.

MakcumanbHbIe 3HaU€HHS CKOPOCTH BeTpa (TIOPBIBBI), OCPEAHCHHBIE
3a 3 c., OTHOCATCSI K TypOYJIEHTHOMY y4YacTKy CIEKTPajIbHOW IUIOTHOCTH
BeTpoBoro nois. Ecimm ocpennenne 3a 10-MUHYTHBIH HHTEPBAJ TO3BOJISIET
MIPAKTUYECKH HUCKIIOYUTh TYypOyJICHTHBIE BO3MYILEHHs, TO 3TO O3HAUaeT,
4TO OT(UIBTPOBHIBAIOTCS M BCE MaKCUMallbHbIE 3HaUeHHs (TIOPBIBBI), KOTO-
pble UMENUCh U U3MEPSUIUCH Ha J00oM 10-MUHYTHOM HMHTEpBaJIe OCpeIHe-
Hus. Kak ObUT0 MOKa3aHo, BBINIE € [EIbI0 MOBHIMIEHUS JOCTOBEPHOCTH HH-
(dbopManuu o XapaKTepUCTUKAX BETpPa, BIMSIOMINX Ha OE30MacHOCTh B3JeTa
W TI0CaJIKA BO3AYIIHBIX CYJIOB, ONPENEISIIOTCS MaKCHMAJIbHbIE 3HAYCHUS
CKOpOCTH BeTpa (MOPBIBBI) 3a UCTEKIIWi 10-MUHYTHBIH MEpPHOA OCpeIHe-
HUs. DTO YMEHBIIAET BEPOSTHOCTh PHCKA MPEBBIIEHUS MAaKCHMAJIbHOU
CKOPOCTH BETpa 3a MOCJIeAyIoliee BpeMsl BO3IEHCTBHS TOpPHIBA BETpa Ha
00BexT. B pexomenmammsx BMO ykazaHO, 9TO MakCHMalbHas CKOPOCThH
BeTpa (MOPHIBBI) JIOJDKHA BCerja BhIOMpaThes 3a ucrekmue 10 MuH. maxe
IIPU IBYXMUHYTHOM TI€PHOJI€ OCPETHEHUS, IPUMEHIEMOM NIPH METEOPOIIO-
THYECKOM 00ECIEeUeHHH B3JIeTa M IOCAIKHU BO3AYIIHBIX CYJIOB, T. €. B HH-
(bopmanuu, pacpoCcTpaHseMoil B PEryJISIPHBIX M CIIEUAJIbHBIX CBOJKAX Ha
aspoapowme. [Ipu 3ToM 1 TOTO 4TOOBI HHGOPMAITUS O MAKCUMAIBHOM BET-
pe (mophIBax) mepenaBaiach 0e3 3aAePKKH (OKUAAHUS IepUoJa OCpesHe-
HUS), TOJKEH OBITh OOECTICUEH CKOJIB3SIINUN BBIOOP MaKCHUMAaILHOW CKOPO-
cTH (TIOPBIBOB) BETpa ¢ MEPUOTUYHOCTHIO OOHOBIICHHUS He Ooiee 1 MUH.

Jlrana3zoH U3MEpeHus: CKOPOCTH BETPa OMNPEAesIeTCss MaKCUMalbHbI-
MU 3HAUYEHHUSIMH CKOPOCTH (IIOPBIBOB) BETpa, HaOMI0aeMbIMH B reorpadu-
YecKOM paiioHe, Tle Hpeanosaraercs ero m3Mepenue. B coorsercTBHHu C
KIMMaTHYeCKUMH XapakTepucTHKaMu Poccuu ckopocTh BeTpa Ha as-
ponpomax Poccuiickoit @enepanuy, uckiodas a’poapomsl KamuaTku u
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Kypmibeckux octpoBoB, He mpesbimaer 50 m/c. CenoBaTensHO, BEPXHUM
MpenesioM IHana3oHa W3MEPEHHS MTHOBEHHOW CKOPOCTH BeTpa JOJDKHO
ObITh 3HaUeHue, paBHOE 50 M/c. HivkHUMI mpenen orpaHMYUBaeTCs HaYalb-
HOW YyBCTBHUTEIBHOCTHIO aHEMOMETpPa. PeabHBIM U YIOBICTBOPUTEIHHBIM
HIDKHUM TIPEJeNIOM AUana3oHa M3MEPEHHs CKOPOCTH BETpa II0 CTaHIapTaM
u pekomeHmamusM BMO cumraercs 0,5 m/c, Mo cTaHmapTam U peKOMEH-
nammsiMm UKAO — 1 m/c. Takum o0Opa3om, auana3oH HU3MEPEHHs MIHO-
BEHHOH CKOPOCTHM BETpa Ha a’pojpoMax TIpaxkaaHCKoW aBuanuu Poccun
IomkeH ObITh 1-50 M/c.

Jlnana3oH n3MepeHts HalpaBJICHHsI BETPa ONpPeJeIIsieTCsl CTOPOHAMU
CBeTa, T. €. BCEM JHana3zoHOM OKpykHOcTH oT 0 10 360°, Tak Kak ABM>KEHUE
BO3/lyXa OTHOCHTEJIHHO 3€MHOW IMOBEPXHOCTHU (BETEP) MOXKET HAOMIOAaThC
¢ M000H CTOPOHBI 3¢MHOTO TOPH30HTA.

B cootBercTBHU ¢ pekoMeHAanusMu U ctanaaptamu BMO ¢ touku
3peHHs YAOBICTBOPEHHS MOTPEOHOCTEH pa3iIMUYHBIX OTpaciieil HapoIHOTO
X0341CTBa (MOHHTOPHHTA M TPOTHO3a IOTOJBI, KIMMATOJOTHH BETPOBBIX
HaTpy30K, OIICHKH yIIepOa OT BETPOBBIX HATPY30K, OLICHKH MCHAPSHUS IS
CeNbCKOXO3SHCTBEHHOTO TPUMEHEHHUS W Jp.) MPH H3MEPEHHH CKOPOCTH
BETpa JIOCTATOYHOI CUMTAaeTCs TOYHOCTh M3MEPEHHs] CKOPOCTH BeTpa He
xyxe £0,5 m/c ipu ckopoctu 10 5 M/c u £10 % npu ckopoctu Ooxee 5 M/c,
a HalpaBJICHUs BeTpa He Xyke £5° BO BCeM JHaIa3oHe.

4.1. IlepBuyHbIe Ipe0dpa3oBaTEJH CKOPOCTH M HANIPABJIEHNs BeTpa

Yawieunvle u 10nacmuvle 6epmywiKu 011 UIMEpPeHus cKopocmu
éempa. OOBIYHO [T U3MEPEHUST CKOPOCTH BETPA HCIOIB3YIOTCS YalleyHbIe
WJIM JIOTIAaCTHBIE aHEMOMETPBI, KOTOPBIE COCTOAT U3 JIBYX Y3JIOB: BEPTYLIKU
U re’epaTtopa. B anemoMeTrpax yriioBasi CKOPOCTh YallIEYHOH M JIOTIACTHOM
BEPTYLIKA B OCHOBHOM IIPSIMO IPONOPLUUOHANIBHA CKOPOCTH BeTpa. OaHako
BOJM3U HAYaJIbHOM MOPOTOBOM CKOPOCTH HAOIIONAIOTCS 3HAYUTEIHHBIC
OTKJIOHEHUS OT IMHEHHOCTH. B XOpOII0 CKOHCTPYHPOBAaHHBIX aHEMOMETpPax
JUHEHHOCTh BBIXOJHOTO CHUTHAA HE 3aBUCHT OT IUIOTHOCTH BO3JyXa, MPH-
0op ycTaHaBJIMBACTCS HA HOJIb M UMEET YCTONUUBBII JHMANa30H U3MEPEHUSI.
XapaKTepUCTHUKONW aHEMOMETPOB YallleYHOI'0 M JIOMACTHOI'O THIA NPH HU3-
MEPEeHUHN CKOPOCTH BETpa SBISETCA MyTh CHHXPOHM3ALNH, BEIMYMHA KO-
TOPOI0 NPSIMO NPONOPLUUOHATBHA MOMEHTY MHEPLUU BEPTYIIKU U 3aBUCHT
OT psJia TeOMETPUIECCKUX (PakTOpoB. s OONBIIMHCTBA MEPBUYHBIX H3ME-
PHUTENIBHBIX IIpeoOpa3oBaTeell CKOPOCTH BETpa YAIIEYHOTO M JIONACTHOTO
TUTIA TYTh CHHXPOHHU3AIUU HECKOIBKO OOJbIIE IPU YBEIUICHUU CKOPOCTH,
YeM TpPU YMCHBUICHHM W BEPTYIIKH 3aBBINIAIOT (PAKTHYECKYIHO CKOPOCTH
Berpa. OOIee MpEeBhIMICHIHE CKOPOCTH MOXET cocTaBlsATh 10%. DtoT He-
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JOCTaTOK MOXKHO CBECTH K MUHMMYMY 3a CUET HCIIOJIb30BAHHS aHEMOMET-
POB C MaJbIM IIyT€M CHHXpOHHM3anMH. JIOMacTHBIE aHEMOMETPHI HMEIOT
MIPEUMYIIECTBA [0 CPABHEHHUIO C YAIICYHBIMH, TAK KaK OHH HE PEarnpyroT
Ha BEPTUKAIBHYIO COCTABIIIONIYI0 CKOPOCTH BETpa.

YarreuHsle U JIOMACTHBIC BEPTYIIKH BPAMIAIOTCS C YIIIOBOI CKOpO-
CTBIO, TIPSIMO IIPOTIOPIIMOHAIBHON CKOPOCTH BETpa, OHM YHOOHBI JUI HC-
MOJIb30BAHUSL C TeHEepaTOpaMU H3MEPUTENIbHBIX CUTHaNoB. [IpuMmeHstorcs
TeHepaTophl MEPEMEHHOTO U MOCTOSIHHOTO TOKa, ONTUYECKHE U MarHUTHO-
UMITyJIbCHBIE, IdepOiaTHpIe MIKaJbl W caMonMcipl. Bridop renepartopa
CUTHAJIOB U BEPTYLIKU 3aBUCUT OT UCIOJIB3YyEMOIO Ipolecca U3MEpeHus
CKOPOCTH BeTpa M criocoba cunThiBaHus. HeoOxoanmo takxke, 4ToObI MoA-
UIMITHUKY BEPTYIIEK U T€HEPaTOPOB CUTHAJIOB UMENU HU3KHE HadalbHBIC U
BPAIIAIOIINE MOMEHTHI TPEHHA. XapaKTepUCTUKAMU JAaTYHMKOB CKOPOCTH
BeTpa SABIIOTCS AHMANa30H HM3MepeHus ckopoctu Berpa 0,5-75 m/c, Tou-
HOCTB U3MEPEHHS CKOpOCTH BeTpa +0,5 M/c, IyTh CHHXPOHHU3ANUH 2-5 M.

Dnirozepor. 151 ©3MEpeHHs HAIPaBIICHUS BETPA UCIIONB3yeTCst (ro-
rep, KOTOpBIH cOamaHCHPOBaH W CKOHCTPYMPOBAaH TaK, YTOOBI HE pearupo-
BaTh Ha OTKJIOHEHHE €T0 OCH OT BEPTHKAIH U 00ECHEeYNBaTh YCTOMIHBYIO
(UKcali0 paBHOBECHS OTHOCHTENILHO HM3MEHEHHsI HAlpaBlCHUS BETpa.
UyBCTBUTEIBHOCTh (hiIforepa K pe3KoMy W3MEHEHMIO HalpaBJeHUs BeTpa
XapaKTepu3yeTcs OTKIOHEHHEM M KojieOaHHeM BOJIM3HM €ro UCTHHHOTO MO-
noxkeHud. [l onpeneneHus 3TOH peakiuy UCIOIb3YI0TCA ABa IapaMmerpa:
€CTECTBEHHAs 4aCTOTa KOJIeOAaHUH C JOKPUTHYECKUM 3aTyXaHUEM WJIM JUIH-
Ha BOJIHBI; CTETIEHb 3aTyXaHHs, T. €. OTHOLICHHE MCTHHHOTO 3aTyXaHWs K
kputnueckoMmy. Crenenb 3aryxanus mexay 0,3 u 0,7 cuuraercs ynosie-
TBOPHUTEJILHOM, IPH 3TOM HE BO3HHUKAIOT OOJIBIINE KOJICOAHMS.

I'eneparop curnaia 1o HarpasJI€HHIO, KOTOPBIH OOBIYHO HCIIONB3Y-
eTcsl B BETPOM3MEPHUTENBHBIX NMPHOOpax, MpeACTaBisieT co0oil mpeodpaszo-
BaTelb yroj-kox. Jms takoro npeoOpazoBaHUs YCIIEIIHO HCIIOIb30BAINCH
MTOTEHIIMOMETPHI CEJIbCHUHBI TIEPEMEHHOTO U MOCTOSHHOIO TOKA, KOHJIEHCa-
TOPBI IEPEMEHHON €MKOCTH U MHIUKATOPBI, IIKAJIBI MPSMOT0 CUUTHIBAHHSA,
ITOBOPOTHBIE NEPEKITIoYaTeNny. BrIOop reHeparopa 3aBUCHT OT THIIA HCIIOJb-
3yeMoro mpoieccopa U crnocoda CUUTHIBAHUS. Y IOBICTBOPUTEILHBIMH Xa-
paKTepUCTHKaMU (IIIOTEPOB, M3MEPSIOIINX HAMIPABICHUE BETPa, CUUTAIOTCS
crenyromnie: auamna3oH m3mepeHus Berpa 0-360° mpu ckopocTH BeTpa OT
0,75 no 50 M/c; nuHEHHOCTB OT £2 110 +5°; pa3peniaromas crnocoOHOCTh 3°;
JUIMHA He3aTyxarouied BonHbl MeHee 10 M; crenens 3aTyxanus ot 0,3 no
0,7.

Ha cetu ruapoMeTeoposornueckux CTaHIMH Uil U3MEpeHHs mapa-
METPOB BETpa HCIIOJBL3YIOTCS JATYUKK B KOMOMHAIMM JIOTIACTHOM aHeMo-
MeTp—urorep MM Yame4Held anemomerp W Quorep. CymecTBYyIOT u
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IpyTrue OaT4YuKH [apaMeTpoB BEeTpa, OCHOBAHHBIC Ha PassIMYHBIX (uinye-
CKHUX NPUHOMIAX. AKYCTHYECKHE JaTYUKH IapaMeTpOB BETpa IpecTaBiIs-
0T COOOH JBYXOCHBIM aKyCTHYECKHI aHEMOMETP, KOTOPBIH Omaromaps
CJIOXKHBIM JIOTIOJIHUTENBHBIM JIETANISAM I03BOJIIET H3MEpSATh CKOPOCTh H
HallpaBJIeHUE BeTpa 0oJiee TOYHO IO CPABHEHHMIO C BEPTYIICYHBIMH TaTYHU-
KaMH, ONHMCaHHBIMU Bhle. OH Ooyiee YyBCTBHUTENCH K BEPTHKAIBHOM CO-
CTaBJISIOLIEH CKOPOCTH BETpa, HO Xy)Ke paboTaeT BO BpeMs JOXK/s, KOrja
Kalull TIONaJaloT Ha M3MEPUTEIBHYIO JOPOXKKY. AKYCTHYECKHH NaTYMK
rapaMeTpoB BeTpa B Ka4eCTBE NAaTUHMKA B JIIOOBIX METEOPOJOTMYECKUX yC-
JIOBUSIX MPAKTHYECKH HE Hcnonbdyercs. CyIIEeCTBYIOT adpoJnHaMHUYecKHue
AQHEMOMETPBHI, TIPOBOJIOYHBIE TEPMOAHEMOMETPHI, U3MEPUTENBHBIE YCTPOH-
cTBa Ui 1MOoTOKOB KapMaHa, JUCTaHIIMOHHBIE W3MEPHUTEIH C HCHOJB30Ba-
aueMm 3BYKOBEIX (SODAR), ceroBrix (LIDAR) mmu amekTpoMarHUTHBIX
(RADAR) BojH. JlaTuiku mapamMeTpoB BeTpa H3MEPSIOT U BBIIAIOT MIHO-
BCHHBIC 3HAYCHHS CKOPOCTH W HAIPABJICHHS.

4.2. JaTYNKH U CPeICTBA H3MepPEeHHs MapaMeTPoOB BeTpa

Anemopymbomemp M63M-1. Anemopymbomerp M63M-1 (puc. 4.1)
(B manpHeitmeM 1o Tekcty M63M-1) mpenHasHadeH Ui JUCTAHIIMOHHOTO
HM3MEPEHUs] MTHOBEHHBIX, OCPEAHEHHBIX 3a 3—5 ¢. CKOpocTel M Hampasie-
HUS BETpa, a TAaKXKe OINpeJeNeHus cpeqHel, ocpeaHeHHoH 3a 2 u 10 mMuH
CKOpOCTel BeTpa M MAaKCHUMalbHOW CKOPOCTH BeTpa 3a uctekmue 10 MuH.
Hcnonp3yeTcs Ha ruapomMeTeoposiornueckoii cetn Poccun.

[

Puc. 4.1. Anemopymb6omerp M-63M-1

[Tpuniun paboter anemopymbomerpa M63M-1 ocHOBaH Ha 3aBUCH-
MOCTH MEX/y CKOPOCTBIO BETpa M YHCJIOM OOOPOTOB BHHTA U MEXAy Ha-
TIPaBJICHUEM BETpa W TOJOXKEHUEM CBOOOJIHO OpPHEHTHUPYIOMIEHCS (urorap-
KU JaTduKa BETpa. HpI/I 3TOM CKOPOCTh W HAIPaBJICHUC BETPA BBIAAIOTCA B
BHJIE YaCTOTHI CJeJOBaHMs U (ha30BOTO CIBUra MOCIEA0BATEILHOCTH JJIEK-
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TPUYECKUX HMITYJIbCOB, KOTOPBIE MMOCIe AaNbHEHIINX IpeoOpa3oBaHuii 1mo-
3BOJIIIOT NMPOU3BOAUTH OTCUSTHI 3HAYECHHI M3MEPSEMBIX aHeMOpPYMOOMeT-
pPOM BEIMYMH. 3aBHCUMOCTH CKOPOCTH BpAILCHHsS BHHTa HeluHeHHas. B
maciopre M63M-1 yka3aHo, 4TO TpU CKOPOCTH BpamieHus BuHTa 336
00/MUH CKOpPOCTH BeTpa cocTaBisieT 6,2 m/c. KoncrpykrusHo M63M-1 BEI-
IOJIHEH B BHZE TpeX OJIOKOB: NaTYMK MIHOBEHHOW CKOPOCTH M HarpaBlie-
nust Berpa (M127); myner M63M-1 (MB2-1); Giiok nutaHus.

/8 901 12 13

2 2524 23
Puc. 4.2. JlaTyrk MrHOBEHHO# CKOpocTH 1 HanpasieHus Berpa (M127) anemopym-
6ometpa M63M-1. 1 — Bryinka; 2, 3, 5 — BunTsl; 4 — Tpyba; 6 — cTOMOpHBI
BUHT; 7 — aHKepHBIH 6ont; 8 — Kopmyc y3na ckopocTtd; 9 — Tpoitauk; 10, 15-17,
20 — mopmmnHuKY; 11— mecTepHs ¢ 3kpaHoM; 12 — perynupoBovHBIi 6out; 13 —
— ¢umrorapka; 14 — mmuiieka peryiaupoBouHas; 18 — repkon; 19 — maraur; 21 —
cromka; 22 — miara; 23 — 60nT; 24 — mTenceabHbIN pazbeM; 25 — KOJbIo; 26 —

OpPHEHTHP

Jamuux menosennoi ckopocmu u nanpasienust sempa (M127) (puc.
4.2) CMOHTHPOBaH Ha BEPTHKAIBHOW CTOMKE, YKpEIUIsIeMOd Ha MauTe He-
TIOJIBIDKHO, B TOPU30HTAIIBHO PACIIOJIOKEHHOM CHrapooOpa3HOM KopIryce ¢
MIPUKPEIUICHHBIM K HEMY NaTpyOKoM (IMJIMHAPOM), BMECTE C KOTOPHIM OH
MOXET CBOOOZHO TOBOPAYMBATHCS (HA MIAPUKOIOALIMITHUKE) BOKPYT CTOM-
ku. CurapooOpa3Hblil KopIyc sBiseTcs Gurorapkoit. B mepenneit gactu ero
Ha TFOPU30HTAJIBHOW OCH YCTAHOBIIEH YETHIPEXJIONACTHBI BHHT, a 3aJHSAA
YacTh OKaHYMBACTCSl BEPTUKAIBHO PACIIOJIOKESHHBIMH JIOTIACTSIMHU (hITrorap-
ku. ITonBIKHAS 9acTh JaTYMKA CKOPOCTH BETPa YCTAHABIMBAETCS HABCTpE-
4y BO3AYUIHOMY NOTOKY. [lyiem MB2-1 cMOHTHpPOBaH B MPSMOYTOJBHOM
kopiryce. Ha ero mepemHeit maHenn pacrioyioKeHB! TPH yKas3aTelsl: HalpaB-
JIEHUsI BETpa, MIHOBEHHOH, CpeJHEM M MaKCHUMaJIbHOM CKOpPOCTH BETpa.
31ech ke pacIoI0KEeHBI OPTaHbl YIPABJICHUS M HAIMNCH, YKAa3bIBAIOIINE FX
HasHa4YeHue. briok numaHus COIEPKUT aKKyMyJIaTopHyto Oarapeto (12 B) u
BBINIPSMUTEINb, KOTOPHIH oOecriednBaeT paboTy aHEMOpyMOOMeTpa OT CeTH
MEPEMEHHOT0 TOKa.
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®opmupyeMble JaTINKOM U3MEPUTENBHBIE CUTHAIIBI IPEOOpa3yroTCs
B IYJIBTE B COOTBETCTBHHU C (DYHKIHMOHAIBHOW cxeMoil. CpemHssi CKOpOCTh
BETpa OMNPENEIeTCS 0 CYMME UMITYJILCOB 3@ COOTBETCTBYIOIINI HHTEPBAI
BpemeHH (2 win 10 MUH.), UMIYJIBCHl OIIOPHOM cepuy depe3 MacITaOHBIN
JIETIUTEIb 9aCTOTHI MOCTYIAIOT HA BXOA cUeTdnKa. [IJIs coTaacoBaHus a3po-
JMHAMUYECKOHW XapaKTePUCTHKM BHHTA JaTdWKa M MPHHATOrO Macmrada
N3MEpEHUs JICTUTENb YaCTOTHl UMEET NMEePEeMEHHBII KOd(GHUIUEHT JeTIeHUs
B mpenenax ot 40 1o 64, BpeMs oCcpeJHEHUS 3aJaeTCsl YaCOBBIM MEXaHU3-
MOM. MrHoBeHHas (TeKyllasi) CKOpOCTb BETpa, MPONOPIMOHATIbHAS YacTOTe
BXO/IHBIX MMITYJIBCOB, OIIPEEIsIeTCs] BEIMYMHONM TOKa Ha BBIXOZE mpeobpa-
30Barelsl yactora-Tok. Ha BbIXone mpeoOpa3oBaTesnsi BKIIOUEH yKa3aTellb
CKOPOCTH, NIPY Pa3OMKHYTOW LIENH HA BXOJ NpeoOpazoBarelisi MOCTYHAIOT
HMMITYJIbCbl OCHOBHOW CEpHUM, MPH 3aMKHYTOW — OCHOBHOW M CHBHHYTOM
CEepHid, TIOCKOJIBKY YacTOTa CJIEJOBAHUS BCEX TPEX MMILYJIbCOB OJMHAKOBA,
BXO/IHOH TOK IpeoOpa3oBaTesisi MPH Pa30OMKHYTON HENH MPOTOPIHOHATICH
ckopoctu ot 0 1o 60 M/c, a mpu 3amkHyTOH — OT 0 1m0 30 M/C.

MakcumanbHasi CKOPOCTh BETPa 3alIOMHHAETCSI MEXaHHIECKUM YCT-
pOHCTBOM, (DPMKCHPYIOIINM HanOOJbIIee OTKIOHEHHE CTPENKH yKa3aTels
CKOpOCTH 3a Iepuoj u3MepeHus. HampapieHue BeTpa omperensercs IO
CpeAHEMY 3HA4YE€HHUIO TOKa, NMPONOPLUUOHAJIBHOMY  BEJIHYMHE (Aa3oBOTrO
CIBUT'a MEXAY MMILYJIbCAMHM OIOPHOM U OCHOBHOW CEPMM; UMIIYJIbCBHI OC-
HOBHOM CEpUU WM CABUHYTOU CEpUU Uepe3 MepeKIoyaTelb Cepuil, ynpas-
JISeMBII yKa3zaTesleM IIOJIOKEHHs yKa3aTelsl HallpaBlICHHs, MOCTYNAlT Ha
BXox Tpurrepa. Ha BeIxone Tpurrepa pOpMHUpYIOTCSI UMITYJILCHI HalpaBJie-
HUSI, CKBR)XHOCTh KOTOPBHIX HPOIOPHMOHAIBHA TEKYIIEMY HAalpaBiIeHUIO
BETpa, €CIIM OTCYET BEAETCS 10 MMITYJICAM OCHOBHOW CEPHH, WIIM HaIlpaB-
senus mwnoc 180°, ecu UCONB3YIOTCSI UMITYJIbCHI CIBUHYTOM CEpUU; yKa-
3aHHbIE UMITYJIbChl HOPMHUPYIOTCS 10 aMIUIMTYZE M MOJAIOTCS Ha WHTETpa-
TOp, HA BBIX0/I€ KOTOPOTO BKIIIOYEH yKa3aTellb HalpaBIeHUs, N3MEPSIOIINH
TOK.

Jlnama3oH M3MEpeHUs] CKOPOCTH BeTpa: MTHOBEHHas (OCpeTHEHHas
3a 3-5 ¢.) 1,5-55 m/c; makcumanbHast 3-55 m/c; cpemusis 1-40 m/c. J{uamna-
30H W3MepeHus HampaBiieHus Berpa 1-360°. Ilpemen momyckaemoi mo-
TPEIIHOCTH M3MEpEeHUs HampasieHus BeTpa £10°. /lucTaHIMOHHOCTD Tepe-
Ja9¥ M3MEPHUTEIbHBIX CHUTHAJIOB OT JaTYMKa /O ITyJlbTa YHIpPaBICHHS WIN
aHaoro-1u(poBoro npeodpa3zoBaTess IO a3POJPOMHBIM JIMHUSAM CBSI3H JI0
8 xm.

Hsmepumens napamempos éempa \Wind 30. izamepurens napamer-
poB Betpa Wind 30 npenHazHa4yeH i H3MEPEHUsSI MTHOBEHHOH CKOPOCTH H
HarpasJIeHUs] BETpa B MECTE YCTAHOBKM JaTUMKa MapaMeTpOB BETpa, Ipe-
00pazoBaHusi U3MEPEHHBIX 3HAYEHUH MTHOBEHHOW CKOPOCTH W HarpaBJie-
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HUS BETpa B BEJIMYMHBI U OTOOpaXKeHHs UX Ha JHcIUIee. [3mepurens napa-
merpoB Berpa Wind 30 Beimyckaercs pupmoit Vaisala (Ounmstaaust), cep-
tudunuposad ['occtanmaprom Poccnn.

B cocras Wind 30 BxoasaT: natunk mapametpos BetTpa (prc. 4.3), co-
CTOSIIMIT M3 NEePBHYHOIO H3MEPHTENBHOTr0 Ipeodpa3oBaTels CKOPOCTH
Berpa WAA 15A/151 (1), mepBuyHOTO M3MEPUTENHHOTO IpeoOpa3oBaTens
nanpasienus Betpa WAV 15A/151 (2), npeobpa3oBaTens HU3MEPUTEIbHBIX
curHanoB WAT15 (5) ; ycrpoiicto cereBoro muranus WHP151; kpos-
mTeiH a1 ycTaHoBKU mpeobOpaszosareneii WACL5 (4); maura DKP12;
MHOTOKaHAIBHBIN TUCIUICH mapaMeTpoB BeTpa (puc. 4.4).

Puc. 4.4. MHorokananeHbli nuctuiei m3mepurens Wind 30

JlaTuuk mapaMeTpoB BeTpa MpeaHa3HAYCH JJIs HEPEPHIBHOTO U3Me-
peHHS MTHOBEHHBIX 3HAYEHUI CKOPOCTH U HAIIPABICHHS BETPA, CKOJIB3SAIIE
OCpEITHEHHBIX 3a UCTEKIINE 3 C., B MECTe ero ycTaHOBKH. CKOpOCTh BeTpa
u3MepseTcs MIEPBUYHBIM HU3MEPUTEIEHBIM npeoOpa3oBareeM
WAA15A/151, nanpasnenne —WAV15A/151.
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Puc. 4.5. Anemomerp WAA151

Tlepsuunviii usmepumenvuvlii npeobpaz08amenb CKOPocmu 6empa
WAA15A/151 (puc. 4.5) — 3T0 BBICOKOYYBCTBHUTEIbHBII YallleUHbIH aHe-
MOMETP C ONTO3JIEKTPOHHBIMH 3JEMCHTaMH IPe0Opa3oBaHHsA BPALICHUS
yamiek B yacToTy. OH COCTOHUT M3 3y09aToro ANCKa, YKPEIICHHOTO Ha Baly
aHeMOMeTpa, W vamiek. JIMCK BpamiaeTcs BMecTe ¢ yamkamu. Haxomscs
MEXAY CBETOM3IYYAIOIIUM IHOJOM M (DOTOTPAH3UCTOPOM ONTHYECKOTO
HaKOMHTEJIS, PA3MEIICHHOI0 Ha MEYaTHOM IuIaTe, JUCK MPH BPALICHUH 3a
ouH 00OpOT reHepHpyeT BBIXOJHOU curHan B Buae 14 ummynsco. Cko-
pOCTh BpalieHus Baja (4allek) mpsiMo MpONopIHOHAIbHA CKOPOCTH BETpa.
Takum o6pa3om, yactoTa ummyJbca f onpenensercst mo Gopmyie

f_V-0232 (4.1)
1,402
rae V — ckopocTh BeTpa (M/c). HarpeBarenbHBIN 3IEMEHT BHYTPH KPBIITKA
B TyHHEJIE Bajia IPU HU3KOH TEMIIEpaType OKPYXKaIOIIEero BO3/LyXa MoJIep-
)KMBaeT TeMIlepaTypy HOALIMITHUKOB BBIIIE TOYKH 3aMep3aHusi BOABI C 1ie-
JIbIO MCKJIFOYEHHUST 00pa30BaHKs JibJla Ha YallKax ¥ 00eCHeueHus BpaleHHsI
Baja.

Tepguunbiii usmepumenbHvili npeobpazoeamenb HanpasieHus empa
WAV15A/151 (puc. 4.6) — 370 cOanaHCHPOBAHHBIH HU3KOOPOTOBBIH
¢urorep. CBeroanosl U HOTOPE3UCTOPHI 3AKPEIUICHBI HA HMIECTH JJOPOXKKAX
C KaX/I0W CTOPOHBI KOJIOBOTO JHCKa. B cocraB ¢umorepa BXOAWT IMCK C
Mackoii kona I'pes. 3a oMH Iar NpoMCXoANT N3MEHEHHE TOJBKO HA OJNH
OWT, 9TO COOTBETCTBYET U3MEHEHUIO yria Ha 5,6°. [l obecnieueHus ompe-
JieTIeHUs] HanpaByieHus1 oTHocutenbHo ceBepa WAV 15A/151 ycranaBnmBa-
eTcs Ha kKoHIe kpoHmrteitna WAC1 S, opueHtupyemoro Ha cesep. B oceBom
kanane WAV15A/151 nomMenieH HarpeBaTeIbHBIA 3JIEMEHT, KOTOPBIA MOJI-
JICPIKUBAET TEMIEPaTypy MOJIIMITHUKOB BbILIE YPOBHSI 3aMepP3aHHs BOJIBL.
IToTpebnsiemass oborpeBaTesnieM MoimHOCTE coctaBisier 10 Bt. B kpoH-
wreitne WACI1S uMmeercst TepMOCTaTHBII MEpeKIoYaresb, ¢ MOMOIIbIO
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KOTOPOTO HarpeBaTe]bHBII DJIEMEHT aBTOMATHYECKH BBIKIIOYACTCS IIPH
temnepatype 4 °C.

Puc. 4.6. ®mrorep WAV151

Ilpeobpazosamenv usmepumenvhvix cuenaros WAT 15, 0Gmox
yIpaBJeHUsl JaTYMKaMH, MPOU3BOJUT MEPBUYHOE IpeoOpa3oBaHUE H3Me-
PHUTENIBHBIX CUTHAJIOB, MOCTYIAIONIMX OT IEPBUYHBIX U3MEPHUTENBHBIX IIpe-
oOpasoBaresnieil CKOPOCTH M HAIPaBJICHUs BeTpa (4acToTa), B U(POBON KO
ASCII u nepenauy 3Toit mHpOpMAIMKH B MHOTOKaHaNbHbIH aucmieit Wind
30 wnu Apyroif mMpoMEXyTOUYHBIN H3MEpUTENbHBIN MpeoOpa3oBaTens (Ha-
npumep Milos) mmm wa Bxom I[IK aBTOMaTmM3MpoBaHHOH MeTeopo-
JIOTHYECKOW W3MEPUTEIIFHOW CHCTEMBL. MHUKPOIIPOLIECCOPHBIA  OJIOK
WATI15 mpomsBoauT mpeoOpa3oBaHHE CHTHAJIOB, MMOCTYMAIOUINX OT Iep-
BUYHBIX H3MEPUTEIBHBIX PeoOpa3oBaTelieii CKOPOCTH M HAIPaBICHUS BET-
pa, B nBomuHbIi kox ASCII, obecrieunBaeT UX 3NMEKTPONUTAHUEM U TIPOU3-
BOJMT OCPEIHEHUE CKOPOCTU U HANpaBjieHMs BeTpa 3a ucrekwmmue 1, 2, 3, 4,
8, 16 c. BcrpoeHHblli MozeM oOecredyrBaeT AMCTAHIMOHHYIO Iepenady
curnainoB B koje ASCII Ha paccrosaue o 50 km. Konerpykrusao WAT15
MIpeACTaBisieT co00il MUTON aTIOMMHUEBBINH KOPITyC, KpeIsimuiicss K KpoH-
wreitny WACIS (puc. 4.3), B KOTOPOM pa3MelleHbl MUKPOIIPOLIECCOPHBII
650k U MogeM. YctpoiictBo cereBoro nmuranus WHP151 — 3to manoraba-
PHUTHBII OJIOK CETEBOIO MUTAHUS, IPEIHAZHAYCHHBIH ISl [TOJIaU¥ TUTaHHS B
JaTYMK MapameTpoB BeTpa. biok mMeeT aBa BBIXOAA: OJUH HCIOJIB3YETCS
JUISL TIOJJaY¥ MUTAHUSA Ha 000TPEB MEPBUYHBIX M3MEPUTEIBHBIX Mpeodpa3o-
Bareneit ckopoctu (WAALS5A/151) u nanpanerus (WAV15A/151) Betpa,
ApYroil — ISl MUTAHUS U3MEPUTEIHHOW CXEMBI 3THUX NMEPBUYHBIX M3MEPH-
TeJILHBIX NpeobpazoBarerneil. OH nomeniaercs B JIMTOH IT'€épMETHYHBIN ao-
MHUHHEBBIH KOPIYC W YCTaHaBJIMBAETCS Ha CTaHAAPTHYIO.

Kponmreitn WAC15 — KOHCTpyKIHs, HA KOTOPOH yCTaHABJINBAIOT-
csl MIepBUYHbIC HU3MEPUTEIbHBIE peoOpa3oBaTenn CKOpOCTH
(WAAI15A/151) u wnanpasienust (WAVI15A/151), a takxke mpeob-
pazoBarens WAT15. Kponmrelin uzrotosinen u3 amoMuHus. OH cHaOXeH
KpETeXHOH My(]TOH, ¢ MOMOIIBI0 KOTOPOH KPEMUTCS Ha BEpPIINHY MayTHI
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DKP12. [dns momkmrodeHHs MPOBONOB NMHUTAHHS JAaTIUKAa U CBS3U C Tep-
MHHAJIOM Ha KPOHIITEHH yCTaHABIMBACTCS BOJOHEIIPOHMIIAEMasi KOpPOOKa.
KpoHmmreiiH opueHTHpYETCS N0 JIMHUH CeBEp—IOT TaK, YTOOBI IIEPBUYHBIN
N3MEPHUTENBHBIN MpeoOpa3oBaTenb HANpPaBICHUS BETpa HaXOWicid Ha ce-
BEpPHOM KOHIIe KpoHmTeHa. Mauta DKP12 npegnasHauena aiis yCTaHOBKA
JaT4diKa IapaMeTpoB BeTpa, ycTpoiictBa cereBoro mutanmsi WHPI51 u
JPYTHX CPEJCTB, HAIPUMED, JaT4hKa TEMIIEPaTyphl ¥ BIAXKHOCTH BO3/yXa,
MIPOMEKYTOYHOTO U3MEPHUTEILHOTO IpeodpazoBarens. M3roraBnusaercs u3
JIFOPAITIOMHUHUS MJIM CTallk, CHa0KaeTcsi TPOCOBBIMU OTTSDKKaMH Ha BBICO-
Tax 9,6 uiam 6 M.

Mnuocokananeuwiii oucnneii Wind 30. MHOrokaHambHBIA JUCIUICH
napamerpoB Betpa Wind 30 (puc. 4.4) npeaHasHaueH s npueMa U obpa-
OOTKHM W3MEPHUTENBHBIX CHUTHAJIOB MTHOBEHHOH CKOPOCTH WM HalpaBICHUS
BeTpa, NOCTYMAIOIINX OT JaT4hKa mapaMeTpoB BeTpa B koxe ASCII, dop-
MHUpOBaHHUS HMH(POPMAIMM O CpEeJHEH CKOPOCTH M HAIIPaBICHHH BETA,
CKOJIB3SIIIE OCPEeTHEHHBIX 32 2 M 10 MHH., CKOJNB3AIIEro BbIOOpa MaKCH-
MaJBHOW CKOPOCTH BeTpa 3a ucrekmme 10 MUH. U 0TOOpaXKeHHs 3TOU MH-
¢dopmarmu Ha aucruiee. MrHOBeHHBIE, cpenHue 32 2 U 10 MUH. U 9KCTpe-
MalbHble 3HAYCHHA CKOPOCTH BETpa OTOOpa)xkaloTcs B YHCIOBOM BHJE C
MIOMOIIBIO0 TPEX3HAYHBIX CEMHCEIMEHTHBIX CBETOAMOIHBIX 31eMeHTOoB. Ha-
NpaBJIeHHE BETpa M €ro Bapualdd OTOOPa’KaroTCsl C MOMOIIBIO JBYX KOH-
LEHTPUUECKUX KOHTYPOB, COCTOSIIUX U3 36 CBETOIUOI0B KaxKIbIi. Pazmep
JIMIIEBOM MaHEIM MHOTOKaHaJIbHOrO muciutes mapametpoB Berpa Wind 30
cocraBisteT 144x144 mm. B Wind 30 usmepuTenbHbIe CUTHAIBI OT JaTYH-
KOB IIapaMeTpoOB BETpa MOTYT MOJaBaThcsA Kak B HH(POBOM KOJE, TaK U B
a"anoroBoM. K ogHOMY 1aT4nKy mapaMeTpoB BETPa MOXET MOJKIIOYATHCS
Heckounpko mynbsroB Wind 30.

Texnuueckue xapaxmepucmuku. VI3MepuTenb mnapaMeTpoB BeTpa
Wind 30 mpou3BoauT U3MepeHHss MITHOBEHHOH (OCpeHeHHOM 3a 3 C.) CKo-
poctu Berpa B amama3one 0,6—75 M/c ¢ MOTPEIIHOCTHIO U3MEpEHHs He 00-
nee =(0,4 + 0,035-V) m/c, rue V — u3MepeHHas ckopocth Betpa (M/c). uc-
KPETHOCTb NPECTaBICHH CKOpPOCTH BeTpa | m/c. MI3MepeHnss MTHOBEHHO-
ro (oCpeaHeHHOTOo 3a 3 C.) HallpaBJIeHHUs BETpa MPOU3BOIATCS B AMANIA30HE
0-360° ¢ morpemHOCThIO M3MepeHus He Oosee +3°. JIMCKPETHOCTh Mpen-
CTaBJIEHUs HaNpaBieHus BeTpa 6°. M3mepurens mapamerpos erpa Wind 30
obecrieunBaet:

— CKOJB3SIIUI BEIOOP MaKCHMaJIbHOW CKOPOCTH BETPa 32 MCTEKIIIHE
10 mun B nuanazone 0—75 M/c ¢ morpemHocTpio He 6onee +0,5 M/c 1 BbIa-
4y COOOLICHUH (MHAMKAIMIO) O HeH, eCiM pa3sHOCTh MEXy 3HaueHHSIMHU
MTFHOBEHHOH CKOpPOCTH, OCPEJHEHHOU 3a 3 c, U cpelHell CKOpOCTU BETpa,
ocpenHeHHOH 3a 10 MuH, cocTaBnsieT 5 M/c U Oonee;
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— CKOJB3SIEE OCPEITHEHHE CKOPOCTH M HANpaBICHUs BETpa 3a HC-
tekmue 2 1 10 muH B ntuanasone 1-50 M/c ¢ morpemHocThIo He Oomee +0,5
M/C, a TaKke 0TOOpaXEHUE OCPEHEHHBIX 3HAUEHIH Ha 3KpaHe AUCTIIICS;

— BBISBJIICHHE 3aMETHOW HECTAOMIBHOCTH HAIPABJICHHUA M CKOPOCTH
BETpa U CUTHAJIU3ALUIO O HEH.

JIMCTaHIIMOHHOCTH IepeJadll U3MEPHUTEIILHBIX CUTHAJIOB OT AAaTYHKa
IapaMeTpoB BeTpa A0 MHOIOKAaHANbHOTO Jauciuies win Bxoga IIOBM
AMUC no ABYXIPOBOAHOW JIMHMU CBS3U COCTaBiisieT He Oosiee 50 KM.
OnekTpornuTaHKe u3Meputens napamerpoB Berpa Wind 30 mpousBomutcs
OT oIHO(a3HOM CeTH MEPEMEHHOTO TOKa HanpsbkeHueM 115/230 B 10 % u
yactoToit 50-60 I'n. M3MepuTens mapamMeTpoB BeTpa 0OecredyeH CUrHalH-
3arell 00 0TKaszax MEepPBUYHBIX U3MEPHUTENBHBIX MpeoOpa3zoBaTeell CKopo-
CTH 1 HampaBJICHUs BETpa, OOPBIBE JIMHHUM CBSI3U M Ipyrux cbosx. meercs
3alMTa OT TPO3 U MEPEHANpPSDKEHUS B JIMHUAX dJeKTponuTanus. ['abaput-
ubie pasmepsl WAA 15A/151: Beicora 240 MM, muametp 86 mm, macca 500
r; WAV15A/151: Beicota 300 mm, auamerp 90 MM, macca 660 .

H3mepumensv napamemposé éempa HIIB-01. N3meputens napameT-
poB Berpa WUIIB-01 (puc. 4.7) Beimyckaercs cepuitno OAO «l'uapomer-
npudop» (r. Mocksa), ceprudunupoBan ['occtangaprom Poccuiickoin de-
Jepalyy, AOMYIIEeH K NMPUMEHEHHIO B KauecTBE M3MEpHUTENs MapaMeTpoB
BETpa Ha CETH TUAPOMETEOPONIOTHIECKUX M aBHAMETEOPOIOTHYECKUX CTaH-
uuit Poccun. UI1B-01 sBnsercs HOBBIM CPEICTBOM HU3MEPEHUS MapaMeTpoB
BETpa C BUHTOBBIM IIEPBUYHBIM H3MEPUTENBHBIM IIpeoOpa3oBaTesieM CKOpo-
CTH BeTpa M (UIIOTepoM Ul M3MEPEHUs HalpaBJICHUs, 0a3UpyIOMUMCS Ha
NIPUMEHEHNH ONTOJIEKTPOHHBIX NpeoOpasoBareneld B OlOKax YyBCTBH-
TEJILHBIX 3JIEMEHTOB.

B

Puc. 4.7. U3mepurens mnapamerpoB Berpa UIIB-01
Yempoiicmseo u mexnuueckue xapaxmepucmuxu. N3mepurens napa-

meTpoB Berpa UIIB-01 cocTouT n3 HECKOIBKUX OIOKOB. J[aT4MK CKOpOCTH
U HampaBlIEHUS] BETPa MPEJCTaBIsIET cO00H OJOK MEPBUIHBIX U3MEPUTETh-
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HBIX TTpeoOpazoBaTesieil CKOPOCTH M HaNpaBIICHMS BeTpa (BUHTOBOW BETPO-
npueMHUK H Qirorep). OH BRIAAET U3MEPUTENFHBIC CUTHAIBI O MTHOBEHHON
CKOPOCTH ¥ HAINpaBICHHUH BETpa B IMOCIEJOBATEIbHOM JBOMYHOM KOJE C
MIEPUOTNIHOCTRIO | C. M cKopocThio mepenadn 128 6ut/c. biok compsike-
HUSI 1peo0pa3yeT H3MEpHUTENbHBIC CHTHAJbI, IMOJyYaeMble OTHATUMKa, B
MT'HOBEHHEIE (32 1 C€.) CKOpOCTh M HampasiieHHe BeTpa. Ha nuieBoii manemn
0JI0Ka PacHoI0KEHO HECKOJIBKO CBETOJHMO/IOB, Ha KOTOPBIX OTOOpa)KaroTCs
TEKyIIMe 3HAUEHHUs MTHOBEHHBIX (3a 1 C.) CKOPOCTH M HaIlpaBJICHHs BETPa;
NIPY BKJIIOUEHHMHU MUTAHUs OJOKa COIPSHKEHUs Ha €ro JIMIIEBOW ITaHeJU BbI-
CBEYMBAETCS] MHIUKATOP MUTAHUS U MHAUKATOPHI, OTPaKAIOIINE COCTOSIHUE
JlaT4nKa ¥ JIMHUHA cBs3u. Biok m3MmepeHus mpeoOpasyeT HoiydaeMble OT
JaT4nKa 1 npeoOpazoBaHHbBIE B OJIOKE CONPSIKEHUs COOOIIEHHS O MTHOBEH-
HBIX (32 1 c.) 3HAYCHMAX CKOPOCTH M HAIIPaBICHHHM BETPAa B 3HAYCHHSA,
CKOJIB3AIIIC OCPETHEHHEIE 32 5 ¢, 2 1 10 MUH, a TaK)Ke CKOJIB3AIIC BRIOpaH-
HBIE MaKCHMaJbHBIE (TIOPBIBBI) CKOPOCTH BeTpa 3a mucrekimme 2 u 10 muH.
Brok m3meperns (no 10 6110k0B) mOAKIIOYaeTCS K OJOKY COMPSDKCHUS de-
pe3 pa3BETBUTEIBbHYIO KOPOOKY. BiIOK MHAMKamuu oToOpakaeT MIHOBEH-
HbIE (32 | C.) 3HAYEHHUs CKOPOCTH M HAIIPaBJICHUS BETPA; TEKyIINE 3HAYCHUS
CKOpPOCTHU U HalpaBJICHHs BETpa, CKOJIbB3SIIE OCPETHEHHBIE 3a 5 C.; CpeqHHe
3HA4YCHUS CKOPOCTH U HAIIPaBIICHHS BETPa, CKOJIB3SIIE OCPEJHEHHBIE 3a 2 U
10 MuH.; 3KcTpeMajibHble (MakCUMalbHble W MHHHUMAJIbHBIE) CKOJbB3SIIE
BbIOpaHHBIe 32 10 MMH. 3Ha4eHHS CKOPOCTH BeTpa. J(nama3oH M3MepeHHus
MTHOBEHHOM CKOJIB3SIII€ OCPEJHEHHOM 3a 5 C. CKOPOCTH BETpa COCTaBJISAET
0,5-80 m/c. [Ipenen morryckaeMoil MOTPEIIHOCTH H3MEPEHUST CKOPOCTH BET-
pa +0,3 m/c mpu ckopoctu Betpa oT 1 1o M/c +5 % mpu ckopocTH BeTpa
Gonee 6 M/c. JlnamazoH U3MepEeHHs MTHOBEHHBIX CKOJIB3SIIE OCPEIHEHHBIX
3a 5 c¢ 3HayeHuil Hampasienust Betpa 0-360°. Ilpexen momyckaemon mo-
TPEIIHOCTH U3MEPEHHs HarpaBiIeHus BeTpa +10° npu cpenHeil ckopocTa 10
1 M/c m +3° mpu cpexneit ckopoctr Betpa 6osee 1 Mm/c. Tlopor dyBcTBH-
TENbHOCTU TIEPBHUYHBIX M3MEPHUTENBHBIX IpeoOpa3zoBaTeneil CKOPOCTH H
HanpasieHus (aHemomerpa u ¢urrorepa) cocrariser 0,5 m/c. PaspemieHue
¢urorepa He npesbimaet 2°. JIMCTaHIIMOHHOCTD MEPEAayd U3MEPHUTEIBHBIX
CUTHAJIOB OT JaTyuKa JI0 OJIOKA COINPSIKEHUS 110 JIMHUU CBSI3M COCTABIISIET
10 xm.
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I'TABA 5. HABJIIOJEHUS 3A OBJIAYHOCTBIO

Dopmovl 001ax06. PopMBI 00IaKOB MHOTOOOpa3HBI U HaXOMIATCS B
MIOCTOSTHHOW JTMHAMHMKE BO BPEMEHHU M B IPOCTPAHCTBE, MOITOMY CYILECT-
BYIOT pa3IM4Hble METOAbl WX Kiaccupukanumu. B mybmukanusx BMO
NPEIUIOKEHBI YeThIpe MEeToJa KIacCH(MHKALMK OOJIAKOB: IO XapaKTEPHBIM
¢dopmam (BuIB! 00TaKOB IO (GOpPME M CTPYKTYpE, Pa3HOBHIHOCTH IIO pac-
MOJIOKEHHIO U PO3PAaYHOCTH; 110 SIPycaM; 110 BHEIIHEMY BHUIY; IO COCTaBY
007aK0B (KpHCTaNTHIECKUe, JKUIKO-KalelnbHble W cMenranHse). ®opma
00JIakoB ompenernseTcss BU3yalbHO. VICKIIOUEHHE COCTABISAIOT Ky4eBO-
JI0’K/ICBbIe, MOLIHBIC KyYeBbIC U CIOUCTO-TOKICBbIE 00JlaKka, KOTOPbIE OIl-
peleNnstoTesl ¢ MOMOUIBIO PaJHOJIOKATOPOB U METEOPOJIOTHYECKUX CITyTHHU-
KOB.

Konuuecmso obnaxos. OOliee KONMUYECTBO O0JIAKOB ONpEAENSETCS
KaK 4acCTb He6OCBO[[a, IOKpbITasg BCEMU BUIAaAMU O6HaKOB, BUJUMBIMU C
MecTa HaOJIroIeHuSI.

Tabmuma 5.1
Or1eHKa 1 3aIHCh KOJIMIECTBA OOJAKOB IO CTEIICHHU MTOKPHITHS
HeOoCBOIA
Hudpa KommuectBo obnakoB CreneHb MOKPHITUS
KoJa HebOCBOIa 00IaKaMH
0 0 0
1 1 oKTaHT MM MeHee, HO HE HOIb 1/10 nou MeHee, HO HE HOJIb
2 2 OKTaHTa 2/10-3/10
3 3 oKTaHTa 4/10
4 4 okTaHTa 5/10
5 5 OKTaHTOB 6/10
6 6 OKTaHTOB 7/10-8/10
7 7 OKTaHTOB MU 00Jee, HO He 8 9/10 unm Gonee, vo ue 10/10
8 8 OKTaHTOB 10/10
9 Hebo ckppITO MO IpHYMHE TyMaHa W/WIH JPYTUX aTMOC(EPHBIX SBIIE-
HU
/ O06avHbIi TTOKPOB HE Pa3IHYMM 10 IPUYUHAM, HE CBSI3aHHBIM C Ha-
JIUYHeM TyMaHa WM IPYTUX aTMOc(hepHBIX sSBICHUH, 100 HabII01e-
HUS HE l'lpOBO)]I/IIll/ICb

JIJ1s OTIEHKH U 3allMCH JIaHHBIX O KonimdecTBe o6makoB BMO paspa-
6otana tabmuna (kogq KH-01) (tabn. 5.1). Kogoas nmudpa 9 ucnonp3yercs
B T€X CIly4yasx, Korja HeOo 3aKphITO TyMaHOM, MMAJAIONINM CHETOM WIIH KO-
r7a HaOIroIaTeNlb He MOXKET JIaTh OLICHKY KOJMYECTBA 0OJIAKOB BCIICACTBUE
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TEMHOTHI WJIH TIOCTOPOHHETO OCBeIIeHus. B TeMHOe Bpems cyTok oliiee
KOJIMYEeCTBO 00JIaKOB OLIEHMBAETCS II0 3aTYMaHEHHOCTH 3Be3l. OmeHka Ko-
JUYeCTBa OOJIAKOB Ka)KIOTO THIIA MPOWU3BOAWUTCS HE3aBHCHMO OT OIICHKH
00111eT0 KOJIMIecTBa 00JIaKOB.

Buvicoma nuoicnen epanuybl 061aK08 (8epMUKAIbHASL 8UOUMOCTY).
HwxHss rpanuma o0MakoB ompeaessieTcsl Kak camasi HFDKHSS 30Ha, B KOTO-
pOH TPO3pavyHOCTh OT 3HAYCHWI, COOTBETCTBYIOMIMX SCHOMY HEOYy WIIM
JBIMKE, TIEPEXOUT K 3HAUCHMSM, COOTBETCTBYIOIIMM COBOKYITHOCTH BOJSI-
HBIX Kamejb W KPUCTALIOB JbAa. BrpIcoTa HIDKHEH TpaHuIpBl 00JIaKOB
(BHI'O) — paccrosiHue 1o BepTUKaJIM MEXy HOBEPXHOCTBIO CYILIH (BOJIBI)
W HIDKHEH TpaHulel caMOro HU3KOro clios 001akoB. PazopBaHHBIN U HeycC-
TOWYMBBIN XapakTep OCHOBAHHS MHOTHX BHJOB OOJAaKOB HE MO3BOJISET OJ-
HO3HAYHO ONPEACTUTh BBHICOTY HIDKHEW TpaHUIBI 00makoB. HeBo3MOXk-
HOCTh YETKOTO W OJHO3HAYHOTO OIPEIeNICHUS HIDKHEH TpaHHIBl 00JIaKoB
cO3MaeT TPYAHOCTH B HM3MEPEHHH €€ BBICOTHI. [IpHM HM3MEpPEHHWH BBICOTHI
HIDKHEH TpaHUIBl 00JIaKOB oOakoMepaMu (TIPOKEKTOPHI, CBETOJIOKATOPEI,
na3epbl) (paKTHIEeCKH OMpeNeIIeTCs PACCTOSHUE OT W3IydaTels IO CBETO-
BOTO IISITHA, BO3HHKAIOMICTO B OCHOBAaHWHM O0JIaka OT CBETOBOTO IMOTOKA,
MIOCTAHHOTO 3TUM H3JIydaTelleM, SIPKOCTh KOTOPOI'0 COOTBETCTBYET UYBCT-
BUTEJIBHOCTH NMPUEMHOT0 ycTpoiicTBa obnakomepa. [Ipu Tymane, cHere u
JPYrux aTMOC(EPHBIX SBICHHUIX M3MEPEHHOE PACCTOSHHE OT IepeAaTirKa
CBETOBOTO IOTOKAa JI0 CBETOBOTO IATHA MPUHUMAETCS 32 BEPTUKAIHHYIO
BUJIUMOCTb.

5.1. MeToasl n3MepeHnsi BLICOTHI HILKHEH I'PAHULIBI 00J1aKOB

Ilpunyunvt u memoovl usMepeHUA GbICOMbL HUNCHET ZPAHULBL 00-
J1aKko06. TIpyHIUIT N3MEPEeHNs BHICOTHI HW)KHEH I'paHMIBI 00JaKOB OCHOBAH
Ha OTIMYHAX XapaKTEPUCTHK CHEKTPaJIbHON CEIEKTUBHOCTH BHYTPH 00JaKa
OT COOTBETCTBYIOLIMX XapaKTEPHCTHK arMoc(epsl, NpeaIecTBYOmEel 00-
nmayHocTu. brarogapst 3ToMy cBOMCTBY B HIKHEH dacTu obJiaka oOpasyercs
CBETOBOE IIITHO OT MCTOYHMKA CBETA, YCTAHOBJICHHOI'O HAa IMOBEPXHOCTHU
3eMJIH, HaJl KOTOPO#l M3MepsieTcsi BhICOTa HIDKHEH rpaHums! o0iakoB. Pac-
CTOSIHHE MEXIy UCTOYHHKOM CBETa U 00Pa30BaHHBIM UM CBETOBBIM MSATHOM
B OCHOBAHMH 00JIaKa B HACTOSIIEE BPEMsI ONPEAEISIETCS IBYMsI METOIAMHU:
IIyTeM M3MEPEHHs YIJIOBOTO TPEBBIMIECHUS (TPHAHTYJSIIMOHHBIN METON) U
IIOCPEACTBOM OTCYETa BPEMEHM IIPOXOXKIEHUS JIydya CBETa OT MCTOYHHKA
cBeTa (TepeaTinKa) K CBETOBOMY ISITHY B OCHOBAaHHMHM 00Jlaka M 00paTHO K
npueMHUKY. MHOTIa JuIs onpeeneHns BEICOTHI HIDKHEH IpaHMIBI 00JIaKoB
(BepTHKaJIbHOI BUAMMOCTH) PEKOMEHIYETCS! HCIIOJIb30BATh MIApOIMIOTHBIA
METOJ.
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Hsmepenue yenogozo npesviuiernus (puc. 5.1) 3aximrodaercs B ompe-
JIeICHAH BBICOTHI CBETOBOTO IIITHA, 00pa30BaBLIErocs B OCHOBaHUU 00Jay-
HOTO CJIOSl B PE3yJbTaTe OCBELICHHS €ro Y3KHM HAIPaBJICHHBIM JIy4OM.
CBeToBOE IIATHO MOXKET 00pa3oBaThCi OT IPOKEKTOPA, HAIPaBICHHOTO
BEPTHKAJILHO BBEPX C NEPEMELIAIOIIMMCS B BEPTUKAIBHON INIOCKOCTH CKa-
HHUPYIOLIMM JIy4oM. BricoTa HIKHEH IpaHUIBI 00IaKOB (BBICOTa CBETOBOTO
MSITHA) B 000MX CIydasx ompezensercst mo ¢popmyie h = Jtge, rme h —
BBICOTA CBETOBOTO IISITHA HA OCHOBAaHHMHU oOJaka, IPHHUMaeMas 3a BBICOTY
HIDKHEH TpaHHIBI 00JIaKOB; 0 — 0a30BOE PACCTOSHIE MEXIY IPUEMHIKOM
CBETa, OTPAXKAEMOT0 OT CBETOBOTO IISTHA, M MPOKEKTOPOM; ¢ — YTOJI, IIOX
KOTOPBIM HAOIIOAAeTCs CBETOBOE IISATHO.

3
Puc. 5.1. I3amepenHne BBICOTH HUKHEH TPpaHUIIBI 00JIaKOB METOJIOM
YTIIOBBIX TPEBBIIICHUN

[To mpuHIKITY BEpTHKAJIBHO HAIPABIEHHOTO CBETOBOTO JIyda pabo-
TaeT MOTOIOUHBIH npoxekrop [11-45. BeneacrBue HEOOBINION CHITBI CBETA
MIPO’KEKTOPHOTO JIyda M OTCYTCTBUSI CBETOYYBCTBUTEIBHOI'O JIEMEHTA OH
ucnons3yercs 1t m3meperns BHI'O Tombko B TemMHOE BpeMs cyTok. B
PETUCTPATOPE BHICOTHI HIXKHEH TpaHuIlbl 001akoB M-105 (ucmonb3oBaics B
80-¢ rr.) cBeTOBOE ISTHO Ha OCHOBAaHUH O0JIaKa CO3/1aBaJl KayaroIIUHCs B
BEPTUKAJIbHOM MIOCKOCTH MOIIHBIM MMITYJILCHBIH MPOXKEKTOP, HAIpaBIIeH-
HBIA BepTHKaIbHO BBepx. muHa 6a361 M-105 coctaBmsia 100 M, 1 OH uc-
noJsib3oBacs anst uamepenust BHI'O kpyriocyrouHo.

Hsmepenue BHI'O no epemenu npoxosicoenus cuenara. Ha mpuHmm-
e W3MEPEHUs] PACCTOSHMS IIYTEM OIPEIENICHUS BPEMEHH IPOXOXKICHUS
JIy4a CBETa K HIDKHEMY OCHOBAaHHIO 00Jlaka M 0OpaTHO OCHOBAaHBI CBETOJIO-
KaIlMOHHBIE M3MEPHUTEIH BBICOTHI HIDKHEH rpaHMIBI oOiakoB. PaccrosHme
OT WCTOYHHMKA CBETOBBIX MMIIYJHCOB JO CBETOBOTO IISTHA HA OCHOBAHWHU
obmaka, 00pa30BaHHOTO 3TUM HCTOYHHKOM, OIpEIENAeTCS MO COOTHOIIE-
HUIO fh — gt’ rae h — paccTosiHEe OT CBETOBOTO MATHA, PKOCTH KOTOPOTO

2

paBHa YYBCTBHUTEIBHOCTH NIPUEMHHUKA, IPUHIMAEMOE 3a HIDKHIOIO TPAHHUILY
06IIaKOB; C — CKOPOCTb cBeTa, paBHas 2,9929-10% m/c; t — Bpemst mpoxox-
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JICHUsS JTyda OT TepeJaTunKa 10 CBETOBOTO IISATHA U OOPaTHO K MPUEMHHUKY.
Ha sTomM mnpuHIUIE OCHOBaHa pabOTa CBETOJIOKAMOHHBIX H3MEpHTENCH
BHI'O PBO-2M, nazepubix o6makomepo CT25K (@unnsamus), Aviator
LD12 (I'epmanus), [Temenr C/1-01-2000 (Bemapycs).

B nabmromeHMsX 3a BBICOTOM HIKHEH TpaHUIBI OOJAKOB Ha a’po-
JIpoMax, 000pYZIOBaHHBIX CPEACTBAMH JUIS TIOCAIKH 0 IpHOOpaM, MHOTAA
UCIIONIB3YIOTCS IIApBI-MIMIOTHL. J[0 BHEAPEHUS B onepaTHBHYIO paboTy cBe-
tosokaTopoB (MIBO) mapel-nmuioTsl ObIIIM €IMHCTBEHHBIM CPEJICTBOM H3-
MEpEHHUS BEICOTHI HW)KHEH TpaHUIbI 00JIaKOB B JIHEBHOE BpEMsl, HOUBIO HC-
MOJIb30BANIUCH MOTOJIOYHBIE NMPOXKEKTOPhI. Illapel-MunoTsl, mpeaHa3HaYeH-
HBIE JUIsl ONPE/IENICHHs BBICOTHI HI)KHEH I'paHHUIIbl 00JIaKOB, MPEACTABISIOT
co00# JaTeKCHYI0 00O0JIOYKY, HANOJHEHHYIO JIETKUM Ta3oM (BOZOpPOJIOM
WIN TeIUeM) TakuM oO0pa3oM, YTOOBI WX BEPTHKAIbHAs CKOPOCTh CO-
craBisia 120-180 m/Mua. CKOpOCTh OABEMa MIapa-THJIOTa OMpPEAeIIeTCs
10 JJIMHE OKPY)KHOCTH HAIlOJHEHHOH 000JIOUKH M CBOOOAHON MOABEMHON
cune. Vcnionp30BaHue MapoB-TIMIOTOB IOJIE3HO B CIy4ae BBIXOJA U3 CTPOS
OCHOBHBIX IPHOOPOB.

CpeactBa u3mepenusi BHI'O KOHCTpYKTHBHO COCTOSIT U3 IEpenat-
YHKa, IPUEMHUKA U MyJbTa YIpaBieHUd. [[ng u3MepeHus BBICOTHI HUKHEH
rpaHuIpbl 00JIaKOB B CBETIIOC BPEMs CyTOK HEOOXOIUM MOIIHBIA HCTOYHHK
CBeTa, M3JIy4aeMoro OT MepeJaTyduka K OCHOBAaHHIO, M YYBCTBUTEIbHBIN
IIPUEMHHK CBeTa. B KadecTBe MCTOYHMKA CBETa B CBETOJOKALIMOHHBIX H3-
MEPUTENSIX UCIOJB3YIOTCS UMITYJILCHBIE Ta30pa3psAHble JaMIibl OOJBLION
MOIIHOCTH, 00ECTICUNBAIOIINE C TOMOIIBIO TAPadOIMIECKOr0 3epKaja H3-
nmydeHue cBeta. CBETOBBIC MMITYJIbChI, KOTOPBIE OTPAYKAIOTCSl OT OCHOBAHUS
o0aka, IPUHAMAIOTCS] TyBCTBUTEIBHBIM (DOTO3IEMEHTOM U MPE0OpazyroT-
Csl B 9JIEKTPUYECKUI CHI'HAJ, KOTOPBIH YCHIMBAETCS U NepeaaeTcs B MyJbT
ynpasieHus. Tam n3mepsieTcsi BpeMsi MEXAY MOMEHTOM H3IIyYeHHS HM-
ITyJIbCHOTO CBETOBOTO CUTHAJIa 1 MOMEHTOM IpHeMa OTPa’KeHHOT'O CHTHAJIA.
Bpems mpoxoxieHHs CBETOBOTO CHTHANa OT IepefaTdyvKa A0 OCHOBAHHUSA
oOnaka u 00paTHO OIPEAENIAETCS C MOMOIBIO U3MEPHUTEIISi BPEMEHHBIX WH-
TEPBAJIOB MJIM AJIEKTPOHHO-JIy4eBOil TPYOKH, KOTOpas MCIOJI3YeTCsl B U3-
MEpUTEINSIX BBICOTHI HIKHEH rpanuibl ooaako UBO (PBO). TlepenaTumnku
U TPUEMHUKU CBETOBBIX MMIIYJIbCOB YCTAHABIMBAIOTCS B OTKPBITBIX MEC-
TaxX, HaJ KOTOPBIMH JIOJKHO MPOU3BOIUTHCS M3MEPEHHE BBICOTHI HIDKHEH
rpaHunpl 00makoB. I1yneT ynpasieHus ycTaHaBIMBaeTcsl B paboueM Home-
LIEHUH ¥ CIIy>KUT HE TOJILKO Ul TpeoOpa3oBaHusi M3MEPUTEIILHBIX CHI'HA-
JI0B, mocTynaromux oT usMepurens BHI'O, B BbICOTy HIDKHEH rpaHHIbI
00J1aK0B, HO ¥ JUIS JTUCTAaHIMOHHOTO YNPABJICHHS IE€PEAATINKOM, HPHUEM-
HUKOM U UHJUKAIUU Pe3yIbTaTOB U3MEPEHUSL.
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B runpomereoposiornyeckoil cetu PoccuM HM3MEpUTENN BBICOTHI
HIDKHEH TPaHUIBI 007TaKoB, pabOTaONINe Ha CBETOJIOKAMOHHOM INPUHIIH-
me, MOJTYYWIN INUPOKOE TpHMEHEHHe. lI3MepuTens BBICOTHI 00JaKOB
(MUBO) mHuoro pa3z mozepamuposaics (UBO-1, UBO-1m, PBO, PBO-2 u
PBO-2m). ITpu6opsr UBO-1 M u PBO-2M sBISIOTCS OCHOBHBIMHU CPEICTBA-
MH H3MEPEHHsI BBICOTHI HIKHEH IpaHHIBI 00JaKOB HA adpOJpOMax Ipax-
naHckol aBuanuu Poccun.

NepeaaTyiK  NPUeMHIX

obpabatuimacuiee
ycrponcrao

Puc. 5.2. Cxema nazeproro nzmepurenss BHI'O

Jlazepusre uamepurenu BHI'O (puc. 5.2) coctosT U3 mepemaTduka-
MpUeMHIKa ¥ 00padaThIBaroIero (perucTpupyromiero) yerpoicrsa. Ilepe-
JATYNK, MPHEMHUK M 0OpabaThIBaloIIee yCTPOHCTBO MOHTHPYIOTCS B OJ-
HOM Osioke. B COBpEMEHHBIX JIa3epHBIX H3MEPHUTENISIX B KauecTBE HC-
TOYHHUKA CBETOBBIX MMITYJICOB HCIOJB3YIOTCS MOJYTIPOBOJIHUKOBBIE J1a3e-
PHI, BEIpaOaTHIBAIOIINE UMITYJIBCHI CBETa MOITHOCTBIO OK0sIo 75 BT ¢ wacTo-
Toit okoino 1 kI'm. JnmHa BONHBI M3My4deHHs Jazepa coctaisier 900 HM.
Omnrtudeckue ycTpoiicTBa nepeaTarKa pacioaraloTcst TakuM o0pa3om, 94To
JIa3epHBIH UCTOYHHK M JETEKTOP MPUEMHUKA HAXOAATCS B POKYCe TeNecKo-
MMUYECKOM cucTeMbl. Ha MOBEPXHOCTH JIMH3 HAHOCITCS COOTBETCTBYIOIINE
MTOKPBITUS TOJIIIMHON B OJHY YETBEPTh JUIMHBI BOJHBI M3ITyUCHHUS Jiazepa C
LENBI0 YMCHBIICHHUSI OTPAKCHUS W 00ECIEeUCHHs BBICOKOTO YPOBHS IIPO-
myckaHus cBera. OTBepCTHE HMCTOYHHWKA CBETA TEPMETHYHO 3aKPHIBACTCS
CTEKJITHHBIM OKOIIKOM M YCTaHABJIHMBAETCS MO YTJIOM AJsl OOecIieYeHuUs
CTOKa BOJBI OT 0CAAKOB. [IpMEeMHUK MMeeT Ty k€ KOHCTPYKIHIO, YTO U TIe-
penaTdrK, TOJIHKO BMECTO MCTOYHHMKA CBETa B HErO BXOAAT (POTOAMOA H
ontuieckuil GuiabTp. PUIBTP HE MPOITycKaeT OOJBIIYI0 YacTh (POHOBOTO
PAacCesHHOTO COJIHEYHOTO H3IIy4eHHs, o0yieryasl mpueM pacCesHHOTO Ja-
3epHOTO HM3yIydeHHs. M3mydarens W MPHUEMHUK YCTAHABJIMBAIOTCS TaKUM
00pazoM, 9To OBl My4OK CBETa WU3IydaTessd U ToJie 3pEHUS PUEMHUKA CO-
BMmewanuch Ha Bbicote 300 M. BepxHue yacTu nepegaryuka v NpHUEeMHHKA
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CHA0>XXEHbI ONTHYECKUMH OTPAKATEJISIMH, MPEAOXPAHSIIONIMA yCTPOUCTBO
OT IIPAMOTO COJIHEYHOTO H3iTydeHus. Jla3epHble MMITYJIBCHI CBETA IPAKTH-
YecKH TNPOHU3BIBAIOT aTMocdepy mo 3-5 kM. Berpewas ma mytn oOmaka,
JIa3epHbIE UMITYJIBCHI OTPAKAIOTCS, PACCEMBAIOTCS W MOTJOIaTcs. Bxon-
HBIE CUTHAJIBI OTPAXCHUS M PACCESHHSI, TOCTYMAOIINE HA AETEKTOP IMPHEM-
HHKa, Pa3feiAioTCs 3JIEKTPOHHBIM 00padaThIBalOIINM YCTPOMCTBOM Ha MO-
ClIeI0BaTeNIbHBIE UMITYJIbChI, KaX/IBIH U3 KOTOPBIX 0TOOpakaeT MUHUMAJIb-
HOe OOHapy>XMMOE NpHpAILICHUE BBICOTH. B Jla3epHBIX oOakoMepax OHO
paBHo 15 M. /Iy TOro 4TOOBI OTIIMYMTH IOJE3HBIH CHTHAN OT LIYMOB, a
TaKKe MOJYYUTH NMPOQUIb CUTHAIOB OOPATHOTO paccesiHUs W OTPaXKCHUs,
YHCIJIO CUTHAJIOB 00PAaTHOT'O PACCESIHUS U OTPAXKEHUsI, HOCTYIHUBIIHX B IPH-
€MHHK OT JIa3epHBIX UMIIYNIbCOB, cymmupyetcs. Iloae3Hslil curuan ymHo-
KaeTcs Ha YUCIIO UMITyJIbCOB JIa3€PHOTO CBETA, a IIYyMBI IIPH CYMMHpOBa-
HUM TOAABIAIOT Jpyr Apyra. CTemneHbp MOAABICHUS OENbIX (TaycCOBBIX)
IIYMOB paBHA KOPHIO KBaJPaTHOMY W3 YMCIa BBEIOOPOK (MMITyIbCcOB). Tex-
HUYECKHE TOAPOOHOCTH M3IY4EHHS JIa3epHBIX MMITYJIbCOB, IIPUEMa pacce-
SIHHBIX M OTPa)KEHHBIX OT HHMX CHTHAJOB W MX 00pabOTKa HE IOJIHOCTHIO
PacKpBIBAIOTCS. M3rOTOBHUTEIIME. JlasepHbIe 007IaKOMEpPHI SABIAIOTCS B Ha-
CTOALICC BPEMA HaI/I6OJ'Iee TOYHBIMH CPE€ACTBAMU U3MCPECHUSA BBICOTHI HUK-
Hell TpaHullbl 00JIAKOB U BEPTUKAIBLHOM BUAUMOCTH.

5.2. U3MepuTeH BHICOTHI HHKHEH rPpaHUIBI 00/1aK0B

H3zmepumens evicomul nudicneni cpanuypt ooaaxkoe PBO-2M. 13-
MEpHUTEIb BEICOTH 001akoB PBO-2M siBrsieTcs mocneiHeit MoaepHU3auen
m3Mepurens BoIcoTel obmakos BO (MBO-1, UBO-1M, PBO-2), ucnosns-
3yeMOro Ha a’poJpoMax IJisl ONpENIeNICHNs] BBICOTH HIKHEH TIpaHUIbI 00-
JaKoB (BepTUKaNbHOW BUAMMOCTH). OCHOBHBIM oTinuuneM PBO-2M ot
NBO sBisieTcss KOHCTPYKIHNS 3alUTHBIX CTEKOJ NepefaTiiKa U MPUEMHH-
ka. OTKpBIBaONIHeCs U 3aKPBIBAIOIINECS AUCTAHIIMOHHO YIpaBIsSeMbIe 3a-
IIUTHBIE KPBIMIKK IS 3alIUTHI CTEKOJ MepeaTyiKa U MpHeMHUKA U3 KOH-
crpykiu TBO u PBO-2 uckimodeHsl. 3aluTHBIE CTEKIA MEpeJaTyika u
npuemHnka IBO (aeoborpeaemeie) 3ameHeHsl B PBO-2M Ha HakJIOHHBIE
CTEeKJIa C TOKOMPOBOJSIINM OOOTPEBHBIM MOKPHITHEM. BkitoueHue (BbI-
KIIIOYEeHHE) 00orpeBa CTEKOJ NMPOU3BOAMTCS C MynbTa ympasieHus. PBO-
2M mnpenHazHaueH AUl ONpPENENICHUS] BBICOTHI HIDKHEH I'paHMIBI 00JaKOB
HEMNOCPEJCTBEHHO HaJ MECTOM YCTAaHOBKH NEpeJaTuhKa U MPUEMHUKA CBe-
TOBBIX UMITYJIbCOB B JIt0O0oe Bpems cyTok. JlefictBue PBO-2M ocHoBaHO Ha
MIPUHIUIE U3MEPEHUSI BPEMEHU MPOXOKACHUS CBETOBOTO JIydya 0 CBETOBO-
IO IsATHAa HAa OCHOBaHMU obOJaka u oopatHo. [Ipu pabore ¢ mynbra ynpasie-
HUSI 110 OTCUETaM Ha 3JIEKTPOHHO-TY4eBOH TPYOKe M IIKalle BBICOT MPOM3-
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BOJUTCSI M3MEPEHNE BPEMEHH 3aIla3/AbIBaHMsI UMITyJIbCa, TOCTYIHBIIETO OT
MIPUEMHHUKA, OTHOCHTEIBHO HMITyJbCa, MOCTYNHBIIETO OT IEpeaaTIHKa.
Konctpykrusao PBO-2M cocTouT M3 TpeX OCHOBHBIX OJIOKOB: MepeaaTdH-
Ka, IPHEMHHKA, ITyJIbTa yrpasieHus (puc. 5.3).

Ilepedamuuk ce6emogelx UMNYIbCO8 COCTOUT W3 MMITYJIBCHOH Traso-
paspsinaoit mammel (tunma MCII-100-1), korneHcaTopa OCHOBHOTO pa3psa,
KOHJICHCaTopa IIO/DKUra W pa3BsA3bIBAIOIIMX CONpPOTHBICHUH. ['eHepaums
CBETOBOT'O MMITYJIbCA MTPOMCXOAUT MPHU paspsie depes JaMIy M KOHJIeHCa-
TOp, KOTOPBIN 3apspKaeTcsl yepe3 Kalellb, WAYIIHHA OT IyJIbTa yHpaBJICHHUS.
HauanpHasi mOHM3anus, BBI3BIBAIOLIAsl Pa3psisl, CO3/AAeTCs IPHU paspsiae de-
pe3 MpoMexyToK nmopkura konaercaropa (C2). C yuacTka MUHYCOBOH IIH-
HBI, coenunstoned konaencarop (Cl) ¢ mamrol, CHUMaeTcss UMITYJIbCHOE
HanpspKeHHe, BO3HMKalolee nmpu paspsane kongencaropa (Cl), n momaercs
10 KOAKCHAJIBHOMY Ka0eJto B OTMETUHK IS 3aIyCKa Pa3BEPTKU (BpeMs n3-
JIy4EHHsI CBETOBOTO UMITyJIbCA TIEPEAATINKOM).

N
[N
1 2
e B
iyl 1 !
- V=
4t i‘”
~]
8 Sy
N —_9

Puc. 5.3. U3mepurens BoicOTH 001ak0B PBO-2M:

1 — nmepenatunk; 2 — xabesb, COEANHSIOMNIT NepeIaTIUK U
MIPUEMHHK; 3 — TPHUEMHUK; 4 — Ka0eIb, COSMHSIONNHN MTyJIbT
YIpaBJIEHHS C TIEPEAATYNKOM; 5 — DKBUBAJICHT NPUCTaBKU
JVICTAaHIIMOHHOH; 6 — MyJBT yIpaBieHus; { — Kabellb, COSAMHAIOMUH MyJIbT C
MIPUEMHHKOM; 8 — Kabelb ceTeBoi; 9 — QUIBTp ceTeBoit

Teno cBeveHUs] UMITYJIBCHOM JTaMITBI BHICTABIICHO B (hoKyce mapabo-
JIMIECKOro 3epkana (oTpaxarens). OTpaxkarenb BMeCTe C JIAaMIOH W KOH-
JICHCATOpaMH YCTAaHOBJEH Ha KapJaHHOM mojBece. CBepxXy IepeiaTdiKk
3alIUIICH 3aUTHBIM CTCKJIOM, ITOKPBITBIM TOKOIIPOBOAAIINM CJIOEM, KOTO-
phiii obecrieunBaeT 000rpeB crekia. J{asi yCTAHOBKM Ha TOJACTaBKY KOXYX
nepeaTyiKa UMEET YeThIPe THE3/1a, B KOTOPbIE BCTABISIFOTCS TpyOuarbie

OTIOPBI.
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Ilpuemnux ompadcenHbix cuchanog BKIOYaeT B cebs  Qoro-
YCHIINTEND, IPSIMOYTOJIbHAS AuadparmMa KOTOPOTO PacIoiokeHa B (JOKaTb-
HOM IIOCKOCTH Mapaboandeckoro orpaxareins. POTOyCHIIUTENb CITyXHUT B
Ka4ecTBe MPeoOpa3oBaTelsl CBETOBBIX MMITYJIBCOB B 3JIEKTPUIECCKUE H JUIS
UX TIpeaBapUTENbHOro ycuneHus. OH COCTOMT M3 OJHOKacKagHOTO (oTo-
AMEeKTPOHHOTO YMHOXHUTENI POVY-1 U TpexKackagHOTO JIAMIIOBOTO YCHIIH-
TeNs, COCTOSIIEro U3 Tpex Jamil. B nmpueMHuKe pacnoiaoxkeH ON0K MUTaHUS
(Tpancdopmarop, ITHOABI), OT KOTOPOrO IMUTAIOTCS HEKOTOPbIE KOMMYTH-
pytomue pene, Tenedon. TpanchopmaTtop obecrieunBaer Hakan Jamn ¢GoTto-
yeunurens. KoHCTpyKIus OCTalbHBIX Y3JI0B MPHEMHUKA aHAJIOTUYHA KOH-
CTPYKIMM NepeaaTynKa.

Ilynem ynpasnenuss KOMIIEKTOM H3MEpPUTENs pabOTaeT B PEXUME
N3MEpPEHNS M WHAMKAIMH DPEe3yIbTaTOB Ha SKpaHE >IIEKTPOHHO-TY4EBOH
TpyOKHU. B HEeM coBMeIeHsI H3MepUTEIbHAs cxeMa, cxeMa APY, ocHOBHBIC
OpraHbl YIpaBJICHUS M3MEPHUTENEM U y3Jbl MUTAHUS NEpEAATINKa, MPUEeM-
HHUKa U N3MEPHUTENBHON CXeMBI. V3MepuTenbHast cXeMa COCTOUT M3 BHIIEO-
YCHIIUTENS, 3IEKTPOHHO-IIY4E€BOH TPYOKH, CXEMBI KOMIEHCAlUH U CXEMBI
kamnbpoBku. Bee 0mokn PBO-2M coenunsrores xabemsamu. K cetn smek-
tporutanuss PBO-2M moacoeaunsieTcst uepes3 cereBoit GpuiubTp. Jnanason
OTIpe/eIeHHs] BEICOTHI HIDKHEW rpaHuibl 00sakoB coctasiser 30 —2000 u, a
npu AuCTaHIMOHHBIX m3MepeHusax — 30 — 1000 wm. IorpemHocTs onpene-
JICHUS BBICOTHI HWXKHEW rpaHuIlsl o0i1akos () He mpesbimaet: +(5 + 0,1H)
mapu H ot 30 g0 150 m; £(10 + 0,07H) m nipu H ot 150 mo 500 a; £(15 +
0,05H) m npu H ot 500 g0 1500 m; £(50 + 0,05H ) m nipu H 6omee 1500 .

[epenatunk u npueMHank PBO-2M paboTocnocoOHBI MpH CIETyTo-
IUX YCJIOBHUAX: Temmeparypa Bozayxa oT -50 mo 50 °C; oTHocurenbHast
BIAXHOCTH Bo3ayxa 10 100 % mpu temmeparype 25 °C; armocdepHoe nas-
nenune 1000 ofla. IUCTaHIMOHHOCTD MEpeJadyd U3MEPUTEIbHBIX CUTHAJIOB
OT nepefaTInKa ¥ IIPUEMHHKA JI0 MyJIbTa YIPABJICHUS] OTpaHUYeHa JUTMHON
coequusroniero xabens 70 m. Texymmit pemont PBO-2M mnpowusBogurcs
HMH)XEHEPHO-TEXHUUECKUM IE€PCOHAJIOM, OCYIIECTBIISIONUINM €r0 TeXHUYe-
cKoe obciykuBaHue, un peMoHTHBIMEU Opuragamu YI'MC (LII'MC).

Ooénaxomep CT25K. Obnaxkomep CT25K mpennazHaueH s u3zMe-
peHust BBICOTHI HIDKHEH TPaHUIBI 00JIaKOB (70 TPEX CIOEB OJHOBPEMEHHO
IIPU MHOTOCJIOWHOW 00JIAYHOCTH) M BEPTUKATBHON BUANMOCTH HaJl MECTOM
YCTaHOBKM Jaruuka. Beimyckaercs ¢upmoit Vaisala (Ounnmsaaus) ¢ 1995
r., cepruduuuposan ['occrannaprom Poccun, omyiieH K MPUMEHEHHIO B
Poccuiickoii @enepanun kKak cpeCTBO U3MEPEHUH.

HetictBue CT25K ocHOBaHO Ha NMpHUHLUIE U3MEPEHUS PACCTOSHUSA
IIyTeM OIpEJAENEeHUs] BPEMEHU IPOXOXKIEHMs Jyya CBeTa. B ormmume ot
cBeTouMmynbeHbIX u3Mepureneit BHI'O, nanpumep PBO-2M, B kauectse
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30H/IMPYIOIIETO JIyda HCIIONB3YIOTCA JazepHble uMmyibcbl. B CT25K wmc-
TOJTB3YETCS TIPUHITHIT MTYJIbCUPYIOMIETo JIasepHoro 3oHmuposanus (Lidar),
0OHapyXEHHs CBETa W OMNPEACICHUs pacCTOsSHMA. JlazepHbIE HMITYJIBCHI
cBeTa MPOHU3BIBAIOT aTMoctepy mo BeIcoTHl 7500 M. Berpewas Ha mytn
o0Onaka, 00TaYHyIO IBIMKY, OCa/IKU JIa3€PHBIC UMITYIbCHI OTPAXKAIOTCS, pac-
CEHMBAIOTCA M MOTJIOMAITCS. MTHOBEHHOE 3HAUEHHE OTPaKEHHOTO CHUTHAla
MIO3BOJISIET MOJIYYHUTh HH(POPMAIHIO O CBOMCTBaX aTMOc(hephl (TyMaH, JbIM-
Ka, ocaJkH, 00JlaKa) Ha onpesieneHHoi Beicote. [TockonabpKy TyMaH u ocaiku
0CIa0IISIOT MMITYJIbC CBETA, OTPAXKEHHBI OT HIKHEH TpaHMIBl 00JaKa,
CUrHaJI OT 00JIaKOB OyneT MeHbIe 1o BennuuHe. CriepoBaresibHO, HHOOP-
Malys 0 TyMaHe U OCaJIKax MPUBOJUT K CHIDKEHUIO YPOBHS CHTHajla OT
00akoB u TpeOyeT BBEICHUSI HEOOXOAMMON KOPPEKIMH O COCTOSHUM aT-
Moc(epsl BIUIOTh 0 HW)KHEH T'PaHUIIBI 00JIaKOB.

CT25K B HOpMabHOM peskuMe paboThl IPOU3BOAUT HU(POBEIC BBI-
OOpKH OTpa’keHHBIX CHUTHAIIOB uepe3 kaxnaple 100 #c B maTEepBaNe ot 0 mo
50 mxc, obecrieunBasi MPOCTPAHCTBEHHYIO Pa3pelIalonIy0 CIIOCOOHOCTh 15
M OT 3eMid U 10 BBICOTHI 7500 m. B memsax 6e3omacHocty B CT25K wmc-
TIOJIB3YETCS JTIa3epHBIH JIyd HeOoNbIol MomHocTH (16 Bm), mpu KOTOpO#
IIOMEXH OT CBETa OKPY)KAIOLICH Cpebl 3HAYUTEIHHO MPEBBIIIAIOT CUTHAJIBI
obpatHoro paccesuust. [ToaTomy 11 BbIIeNIeHUs] CUTHana 00paTHOTO pac-
cesHus B CT25K npuMeHsieTcss CyMMHPOBaHUE OTPaKEHHBIX (PacCesHHBIX)
curHanoB. Takum 00pa3oM, MOJIE3HBI CUTHAJ YMHOXKACTCSl Ha YHUCIO MM-
IIyJIbCOB, @ IIyMbI NPH 3TOM CYMMHPOBAaHHM YaCTHYHO MOJABIAIOT APYT
apyra. CreneHb nojaBiieHHs] OenbIX (raycCOBBIX) IIyMOB paBHa KBajpat-
HOMY KOPHIO M3 YHCJia BBIOOPOK (MMIynbcoB). CienyeT OTMETHTh, YTO Ta-
KO€ YIIy4IlIEeHHE COOTHOIICHHsI CUTHAJI/IIYM HE OECKOHEYHO, TaK Kak I10JI0-
XKeHue o0yakoB B aTtMocdepe He cranroHapHO. MTHOBEHHBIE 3HAYECHUS
MOIIHOCTH OTpakeHHoro curHana P,(Z) (Bm) B o01ieM BHJIE OMHUCHIBAIOTCS
JUISL TJIapa ypaBHEHHEM

—Zj.a(z’)dz’

P@=E o p2e 6.

rne Ey — sddextrBHas sHEPTHS UMITYINIbCa, YUUTHIBAIOIIAs JTF000€ 3aTyXa-
Hue 3a cueT onTHkU ([Ix); ¢ — ckopocTh cBeTa (m/c); A — anepTypa mnpu-
emumka (v°); Z — paccMaTpHBAEMOE PACCTOSIHHE WM B JAHHOM CIIydae
BeIcOTa (M); B(Z) — 0OBeMHBINH KO3 PUIMEHT 0OPaTHOTO PACCESHUS IS
i ) *ZJZ‘[T(Z')dZ'
paccrosams Z (w™tcp™t); e 0 — arMocdepHslii koadduireHT npormyc-
KaHHs, KOTOPBII YUNTHIBAET 3aTyXaHHE IepeJaHHON BBEpX W 0OpaTHO OT-
PaKeHHOH MOIIHOCTH IO TorJomeHuo (Z') Mexay NPUEeMHHKOM U pac-
cMaTpuBaeMbIM paccrosiHueM (BbicoToi). [Ipu umcroil armocdepe, T. e.
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KOTZa 3aTyXaHHE OTCYTCTBYET, BEIMYMHA KO3(D(HUIMEHTa NPOIyCKaHUS
paBHA eMHUIIE.

O6bemHbIil kKO3 duIKeHT oOpaTHOrO paccesuus [H(Z) xapak-
TepU3yeT Ty YacTb JIyda, KOTOpas OTpakaeTcsl Ha3al K o0IakoMepy ¢ pac-
cTosHUSA (BBICOTHI) Z, HATIPHIMEP, OT BOASHBIX Kareib, o01aka. Yem mioTHee
00ako, TeM BBIIIE BEIWYMHA OTPAKEHHOTO CHTHAlTa. JTa 3aBHCHMOCTH
onuckBaeTcs GpopmyInoi

B2) =k o(2), (5.2)
rae K — mocTosHHBINA KOG (UIHEHT MPOMOPLUHOHAIBHOCTH, 0(Z) — MoKa-
3arenb ocialieHus, T. €. K0Od(Q(OUINEeHT 3aTyXaHus B IPSIMOM HaIlpaBJICHHH,
KOTOPBIM 3aBUCUT OT BUAMMOCTH IO HpsIMOW NUHUM. Ecnu BUIAMMOCTH OII-
penensTh Mo Mopory KOHTPAacTHOW 4yBCTBUTENbHOCTH Tinaza 0,05 (mpuHs-
Toe 3HaueHue BMO), To

P (5.3)
mon

rie o — IoKa3arelb ociadneHus (Kod(pQUIUEHT 3aTyXaHus B IPSIMOM Ha-
npasiennn); MOJl — MeTeoposorndeckas ONTHYECKAas JaTbHOCTh BHIH-
Moctu. [locTosHHEIH KO3(pQUIKMEHT NponoprHoHaIbHOCTH K (Wimu Ko-
a¢¢unmeHT muaapa) Bo MHOruX ciydasx paseH 0,03. OmHako B yCIOBHAX
BBICOKOM BIaKHOCTH OH HoHmxkaetrcs 10 0,02, a mpu HU3KOH BIA)KHOCTHU
noBeimraercs 10 0,05, B yCIOBHAX BBINAJCHUS PA3IMYHOTO BHIA OCAJKOB
JIMana3oH ero 3HaueHuH pacumpsercs.

Hanuuue Ha myTH 30HIUPYIOMIETO Jyda MEXIY 3eMJied M HMXHEH
rpaHuIei 00JIakOB TyMaHa, OCaIKOB M JPYTrux 00pa30BaHUH, yXyIIIAIOLTIX
BUIUMOCTD B aTMoc(epe, MOKET IPUBECTH K 3HAUUTEIHLHOMY OCIIa0JICHUIO
OTPaXKEHHOTO OT HIDKHEH TpaHHMIlBl 00J1akoB CUTHaNA. /{1 Toro 4Tobs! om-
peneIUTh UCTUHHBIM OTPa)KCHHBIM OT HMXKHEW T'paHMIBI O00JIAKOB CHUTHAI,
HEOOXOAMMO yUYHUTHIBATh 3aTyXaHHE B TyMaHe, OCaJKax M JPyrux odpa3o-
BaHMAX ITyT€M HOPMaJIM3AIMN CTETICHH 3aTyXaHUs 10 OTHOLIEHHIO K KO3(-
¢unuenty norsomenus. [lomydeHHbIH TakuM 00pa3oM NMpoHIb MPOXOXK-
JICHUSI 30HIUPYIOLIETO JIy4da, HPONOPHUOHAIBHBIN KO3((UIHEHTY T110-
TJIOIIEHNS Ha Pa3HBIX BBICOTAX, MO3BOJISIET UCIIOJIB30BAThH ITOPOTOBBIN KpH-
Tepuil MPSIMON BUIAMMOCTH JUISI ONIPEENICHHSI TOTO, YTO SABJSETCSA 0OJIaKOM.
[Ipennonarast TMHEHHYIO 3aBUCHMOCTb MEXIY OOpaTHBIM pacCcesHHEeM U
k03 (PUIIMEHTOM TOTJIONIeHNsT B COOTBeTCTBUM ¢ (opmyinoii (5.2) u Tem,
410 K03 uIreHT K — BenMYIrHA MOCTOSIHHAS BO BCEM 30HIUPYEMOM JHa-
Ma3oHe, MOKHO TOJYyYUTh Mpoduiib KoddHIMeHTa MOTIOMEHUS ¢ TIOMO-
b0 MaTEeMaTH4eCKUX pacueToB. OneHka BEpTHUKAIBHOW BHAMMOCTH BBI-
quciseTes Mo npoduiao Kod(huuueHTa MmoryioneHust 6maronaps mpsMon
3aBucuMmocTH BuauMoctd (MOJI) ot koapduunenra ocnadnenus (5.3) npu
YCIIOBHMH, YTO MPHUHAT MOCTOSHHBIN MOPOTOBBI KOHTpAcT. BepTukanbHas
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BHANMOCTb OyIeT BBICOTOH, TIe WHTErpan npo¢misi Kod(pEHUIMeHTa Mo-
TJIOICHNS, HAYMHAS OT 3€MJIM, PaBEH HAaTypaJbHOMY JIOTapu(My MOpOro-
BOT'0 KOHTpAcTa.

VcneiTanns mokaszany, 9to npuHATEIA BMO mopor KOHTpacTHOH
qyBCTBUTENbHOCTH & = 0,05, yCHEImHO HCNOJIB3yeMbIH I HM3MEpeHHUs
MO/l B rOpH30HTaIbHOM HANpaBICHUH, HE TOIXOIUT JUIS ONpPEACICHUS
BeprukanbpHOI BuanMoctd. B CT25K mcmonp3yercst Takol mopor KOHTpa-
CTHOW YyBCTBHTEIBHOCTH, NPH KOTOPOM OIpEHEsIEMble 3HAUCHHS BEp-
TUKaJIHOM BUIIMMOCTH HauOosee OJU3KU K BEPTUKAIBLHON BUANMOCTH, Ha-
OmroraeMoii muitoTaMu Bo3aynHbIX cynoB. CT25K cocrouT u3 Tpex OCHOB-
HBIX YacTel (puc. 5.4) 010Ka U3MepeHus], KOXyxa, OCHOBaHUSI.

Puc. 5.4. O6nakomep CT25K

Bnox usmepenus BxiIrouaeT B ceds ontuueckuit yzen CTB21, nasep-
weiid iepenatank CTT21, mpuemank CTR21, ontuueckuit morutop CTL21,
koprye DMF51, unrepdeiic muranns muann CTP21, Garapero Oecrepe-
OoltHOTO TIUTaHUs, y3ed BHYTpeHHUX HarpeBareneid CT2690, gatuumk yria
HakioHa CT3675, BHyTpeHHHE KaOemH.

Onmuueckuti ysen CTB21 cocTOMT M3 KOHHMYECKOM ONTHYECKOH
TpyOKHU C 3aKUMHBIM IpUCTIOCOOIEHNEM /ISl 0OBEKTHBA, OJIOKA HHTErpaTo-
pa TOYHOTO ITy4YKa B HIDKHEW YacTH, KOTOPBIH BKIIOYAET pa3AeiuTeNb IIyd-
Ka B Y3KOIOJOCHBIH (pHUIBTP, M COEIMHHUTENBHOTO (hIaHIA U y3JIOB Ja-
3epHOTO IeperaTIuKa ¥ MPUEeMHIKa OTPaKEHHBIX CUTHAJIOB.

Jlazepuviii nepeoamuux CTT21 coctouT W3 auona naszepa, IEH-
TpajbHAasl JJIMHA BOJHBI M3JIy4aeMoro UMmyibca ceera 905 HM mpu temre-
patype 25 °C.
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Ipuemnux CTR21 cocrout m3 ABYX MICHTUYHBIX JJABHHHBIX (OTO-
JIMOA0B (KpeMHHEBHIH TaBUHHBIN poTomrox ADP ¢ ayBCTBHTENBHOCTEIO 65
A/Bt s Bomas! mymrHOM 905 HM). [lepBrrii ADP nmpuanMaet axktnaeckuit
CHT'HAJI U3MEPEHHUS M BEIIACT TEKYIIUH HMITYJIEC Yepe3 YCHIUTENb ¢ 00paT-
HOW cBs3pI0. Bropoit ADP kommeHcupyeT OONBIIYI0 9acTh ONTHYECKHIX
OTpa)XCHUH CHT'HAJIA, MOABIIIIONINXCS B CUCTEME JIMH3 00beKkTHBa. Kommen-
cauus obecrnieunBaercs coequHeHrneM ADP tuna nmosrymocr.

Onmuyeckuii monumop CTL2J umeer na toueunsix (PIN) doto-
JIMO0J1a, KOTOpbIE MPUHUMAIOT OT Ja3epHoro nepexatanka CTT21 nazepusie
UMITYJIbCBI U TIOCJIE COOTBETCTBYIOLIETO YCHJICHUS M aHAIOTO-IH(POBOTO
npeoOpa3oBaHMs NEepelaroT UX Ha aTy nporeccopa. OHM HUCIIONB3YIOTCS
JUISL yTIpaBJIEHHs BBIXOJHOIM MOIIHOCTBIO Jla3epa, a TakKe IaloT CHTHal B
LeMb JONONHUTEIBHOTO (OTONMOA, N3MEPSIOIIETO CBET, OTPAKCHHBIH OT
3aIIUTHOTO OKHA BCIICJCTBHE 3arpsI3HCHUSL.

Kopnyc DMF51 sBnsercss y3moM, B KOTOPBIH BCTaBISTIOTCS ILTaTa
mnporeccopa DMCS50A, mnara npeobpa3oBarens moctossHHOTO Toka DPS51,
uHTepdeiicHas wiata odmakomepa DCTS1 u mmara mogema DMXSS5. Bymy-
YH TIOJTHOCTBIO METAJUTMYESCKUM, OH 3alUIIACT 3JICKTPOHHOE 000pYIOBaHHE
OT DJIEKTPOMArHUTHBIX TTOMEX.

Ipornieccop DMCSH0A mMeeT MOJHOCTBIO CTAaTHUYSCKHUE (TaMsITh HE
Tpebyet pereneparun) 16-paspsausiii CMOS-nporeccop tumna 80C188EB.
[MamsaTh mporeccopa UCTIONIB3yeTCs B KAYECTBE YCTPOWCTBA XPAHEHHUS Olle-
PaLMOHHOI CHUCTEMBI PeallbHOr0 BPEMEHH M CHELUaIbHBIM 00pa3oM 3aKo-
JMPOBaHHBIX MpPUKIagHEIX (aitnos. [IpeobpazoBaTens MOCTOSHHOIO TOKa
DPS51 sBistercst 3pdexkTrBHOM camocnensield MOIHON TUTaTON pacrpene-
neHus nutanus. OHa UMeeT MATh He3aBHCHUMBIX MepeKIItoYaeMbIX Ipeobpa-
30BaTeseil HalpsHDKeHU U 1aeT MUTaHue MOIIHOCThI0 30 Bm.

Hnumepgheiic nunuu numanus CTR21 xpome CONpsDKCHUS JTHHAN
(mutaHus, 0OCTy>KUBaHHs, TAHHBIX | JIp.) PeIHA3HAuYeH Ui peoOpa3oBa-
HUsI TIEPEMEHHOr0 TOKa HHU3KOTO HANpPSDKEHHS B HOCTOSHHBIA, KOTOPBIM
nutaercs DS-mpeodpaszoBarens DPSS51. O umeer pene A ynpaBicHUsS
nuTaHueM BHYTpeHHHMX HarpeBareneit (CT2690), moTopa BEHTHIATOpA
OKOHHOT'0 KOH/IMLIHOHEPa U HarpeBaTessl BO3AYIIHOTO NOTOKa. BHyTpeHHMI
HarpeB M KOHJWIMOHMPOBAHWE OKHA YIPABISIOTCS IPOrPaMMHBIM obectie-
yenueM yepe3 DC-npeobpazosarens DPS51.

bamapes 6ecnepeboiinoco numanus — TepMETHYHAs CBUHIIOBO-
LIMHKOBas aKKyMYJIATOpHasi Oarapesi, 3apsii KOTOPOH NMPOM3BOIUTCS aBTO-
MaTH4ecKH oT npeobdpaszoBarens DPS51.

V3en enympennux nacpesameneri CT2690 npennazHaueH Ui HOBBI-
LIEHHUs TeMIlepaTypbl B pallOHE ONTHYECKOTO y3Jia M IPEeNOTBpAIlEHHS 3a-
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MOTEBAHUS ONTHKM M 0Opa3oBaHWsA Ha Hel KoHAeHcata. OH COCTOUT W3
JIByX PE3UCTOPOB BBICOKOW TEIUIOBOI MPOU3BOAUTEIHHOCTH.

Jamuux yena nakiona CT3675 npenHa3sHadeH IS ONIPEICIICHUS yT-
Jla HaKJIOHA ONTHYECKOW OcH 0OJaKoMepa C LENbI0 TOYHOTO ONpEACICHHS
BBICOTBI HIKHEH I'paHUIBI 00IaKOB, KOT/IA ONTHYECKAst OCh HE BEPTHKAIb-
Ha. OH CONEPXHUT KPEMHHUEBBIH MUKPOMEXaHWYECKHUH NATYUK YCKOPEHHS,
N3MEPSIONINH CHUITYy TSDKECTH, KOTOpasi MPOeLHpyeTcss Ha och ofiakoMepa.
Kaxknoe oTKIIOHEHHE B TIOJIOKEHUH ONTHYECKON OCH 00JakoMepa OT BEpTH-
KaJIM TIPUBOJIUT K YBEIMYECHHIO U3MEPSIEMOT0 PACCTOSHUS 10 HIKHEW Tpa-
HUIBI 00J1aKOB. JTO OTKJIOHEHHE 3aBUCHT OT yIJla HAaKJIOHA (OTKIIOHEHHS OT
BEPTHUKAJIHM) B JUaIa3oHe, KOTOPbIH MOXeT ObITh oT —15 1o 90°. BrixonHoe
HamnpspKeHHe JaT4MKa yria HakJIoHa mpeoOpasyercs B udpoBol Koj aHa-
JIOTO-IIU(POBEIM NPE0Opa3oBaTesieM U MCHONB3YETCS U1 aBTOMaTHYECKOH
Koppekiuu. KoKyX cOCTOMT M3 BCTPOCHHOI'O OKOHHOTO KOHIWIHOHEpa
CT26114/CT2688 (BeHTWIATOp TEIDIOTO BO3IyXa), HArpeBaTeis U JaTduKa
TEMIIEPaTypHlI.

[IpoBepka mpousBoauTCs WM ¢ KiaBuarypsel [I9BM, wmm ¢ o6cmy-
KMBAIOIIETO TEPMHUHAIA BBOJIOM OINPEAEICHHBIX ()OPMATOB CTPOK OIPOCOB,
KOTOpBbIe MoApoOHO onucanbl B PO. TlepBuunas u nepuoauyueckas moBepka
CT25K npousBoguTcs Mo MeTojuke moBepku obmakomepa CT25K, yrBep-
JKIIEHHOM B yCTAaHOBJICHHOM IOpPSIJIKE.

Jazepuotii damuux evicomol o0naxoe Aviator LD12. Jlazepubrit
JIATYMK BBICOTHI 00;akoB Aviator LD12 mnpenHasHadeH Ui OMpeaeICHUsI
BBICOTHI HW)KHEH T'paHHIBI 00JAKOB M BEPTHKAJIHHOW BHIAMMOCTH HaJ Me-
CTOM YCTAHOBKHM JIaTYHKa B JI000€ BPEeMs CYTOK M IIPH JTIOOBIX METEOPOJIO-
rudecKkux ycnoBusx. Beimyckaercs dupmoii Jenoptik Impulsphysik (I'ep-
Manus). LD12 ceprudumnmpoBan B cocTaBe aBTOMaTH3UPOBAHHON MeTEOpO-
mormdeckorr asponpomuoit cucremsl AWOS. Jlatunk LD12 paGoraer mo
npuniuy LIDAR. Jlazepnsiit quogq MOC VD BbIaeT KOpOTKHE CBETOBBIC
umIyibebl. Onruueckas cucteMa GOKyCHpYeT CBET B MapajuiesibHbIC JIyYH
U TIOCBUIAET BEPTHKAIBHO BBEPX B arMocdepy. A3po30JH, MEJKHe KaIulu
BOJIbI W JIEJITHBIE KPUCTAJUIBI, HAXoJsIIuecs B arMochepe u obiakax, pac-
CEMBAIOT M OTPAKAIOT CBET, M TOJNBKO Majas ero 4acTh BO3BpaImaercs 00-
paTHO K YCTPOMCTBY OOHAPYKEHUS. DTOT OTPAXKEHHBIA U PACCESTHHBIA CBET
(dhoxycupyeTcs BTOpOH ONTHYECKONW cUCTeMOor Ha (GoToanos (MPUEMHHUK) U
npeoOpa3syeTcs B aiekTpudeckuii curran. [lo ckopoctu cBera M BpeMEHH
€ro MPOXOXKJICHUS 10 MECTa OTPAXKEHUSI MM PacCestHUsI M 00paTHO orpese-
JsieTcsl BBICOTa. B KOHEUHOM nTOTE M3MepsieTcsi BpeMsi 3ana3/ibIBaHusl IpH-
HSTOTO JIy4a OTHOCHTEJIEHO BpPEMEHH Iepesiauu ero auoaoM. M3 aroro cie-
ayet, uro LD12 pabGoraer Ha npUHIUIIE H3MEPEHUS PACCTOSIHUS IIyTEM OII-
pelesieHnst BpeMEHH MPOXO0XKICHHUS CBETa K OCHOBAHMIO 00J1aka U 00paTHO.
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BbIXomHas MOIIHOCTH JIA3€PHOTO JIyda HEBENHKa (TMKOBas MOII-
HOCTh 20 Bm), ciemoBaTeNbHO, MMITYJIBCHI, IPUHIAMAEeMbIe MMPHEMHUKOM,
OdYeHb ciadble, 0COOEHHO B Ciydae BBICOKHMX 00makoB. TakmM obOpazom,
IIyMbI TIPHEMHHUKA MOTYT OBITH BBIIIE OJMHOYHOTO MPUHITOTO HMITYJIBCA.
Jnst momydeHnsl CUTHAJIA 3HAYUTEIBHO BBIIIE IIYMOB IIPEAYCMOTPEHO CYyM-
MHPOBaHHE HECKOJIBKHX HUMITYIbCOB. YeM OOoJbIle YHCII0 IPOCYMMHUPOBAH-
HBIX UMITYJIbCOB, TEM JIy4llle OTHOIICHHE CUTHA/IIyM. Beck nuana3oH ns-
MepeHHUs BEICOTHI 00J1aKOB pasjielieH Ha npupatieHus yepes 7,5 m. Kaxmnoe
NIpUpAIEHHEe BBICOTHI COOTBETCTBYET HEKOTOPOMY YBEIMYCHUIO BPEMEHHU
MIPOXOX/ICHUSI CBETa. AHAIOro-uu(poBOi INpeoOpa3zoBaTenb MPOU3BOAUT
BBIOOPKY Ka)K/IO0TO IOCJIEIOBATENLHOTO MPUPAICHUS B OJHOM IaKeTe JI0
3840 m wm coxpaHseT BHIOOPDKM B NPOMEXKYTOYHOW mamstu. [Ipo-
ME)XYTOYHBIE 3HAYECHUs] CYMMHPYIOTCS C COOTBETCTBYIONIMMH IPEABAPH-
TEJIbHO CYMMHPOBaHHBIMH 3HAYCHUSIMHA B OCHOBHOH IaMsATH. B KoHIIE ITUK-
JIa U3MEPEHHUsI MHTEIPHPOBAHHBIC aMILUTUTYABI (A) BceX MpHpamieHui TaroT-
cs1 Kak QyHKIUA BHICOTHI h 0OHapyxeHus 00NaKa, THIMKU, TyMaHa ¥ APYTUX
oOpa3oBaHuii B aTMOchepe:

A =f(h). (5.4)
Junst ananusza ¢yakuun (5.4), dopmupoBanusi HHGOPMAaIMK O pe3yJabTaTax
U3MEpEeHUs] BBICOTHI OOJIAKOB M BEPTHKAJIBHOW BUAMMOCTH IpOrpaMma co-
JICPIKUT ITOPUTMBI B MOAYJIE IIEHTPAIBLHOM 0OpaOOTKH W3MEPHUTENBHBIX
CUTHAJOB.

KonctpyktuBHo LD12 BeimonHeH B Buae NHOICTaBKM U MOAYJIA
npueMoriepeaaTdnka (puc. 5.5), KOTOpble CKpPEIUICHbI IPYT C APYTOM TpeMs
3axnMaMu. OKHa 3alUIIeHb! KaIIOMIOHOM. DJIEKTPOHHKA M MOJYJH J0C-
TYIHBI TIOCIIC OTKPHITHS 1BepU. MoIyIb Ja3epa TOYHO 3aKpeIuIeH Ha OIop-
HOW CTOWKe ABYMs (UKCHUPYIOIIMMH 3aMKaMHU. BBIXOTHOHM Jyd4 JIa3epHOTO
JM0Jla TOYHO OTPETYJIHMPOBaH B cepeuHy MyQThl Jazepa n ontuku. Ilo-
3TOMY TI0CJIE€ 3aMEHBI MOJYJIS JIa3epa HOBasi HACTPOMKA ONTHKH He TpedyeT-
csi. Mozysb TpHEMHHKAa TOYHO 3aKpEIUIEH Ha ONOPHOM CTOWKe 10I00HO
Monyito s1azepa. PoTOIMOB! TJIABHOTO M TECTOBOTO MPHUEMHHKOB TOYHO
BBIPOBHEHBI Ha 3aBOJIe-U3rOTOBHUTENE. TakuM 00pa3oM, Iocjae 3aMeHBl MO-
IyJds TpHEMHUKAa HacTpoiika ONTHKH He Tpedyercs. ConHIE3aIlnTHBIE
LITOPKH 3alUIIAIOT Ja3ePHBIA U0, JIaBUHHBIA (OTOIHOA U (OTOAMOIBI
TECTOBOTO NMPUEMHHUKA OT MPSAMBIX COJIHEUHBIX JTy4deil. OHI U3rOTOBIICHBI U3
TOHKOTO JIMCTa THTaHA, IPUBAPEHHOTO K yKa3aTelll0 W3MEPUTEIBHOIO Me-
xaHu3Ma. OOBIYHO INTOPKH 3aKpbITHl. OHM OTKPHIBAIOTCSI aBTOMATHYECKH,
KOT/Ia Ha HUX I10JIaeTCsl HaNpspkeHne nuraHus. [lon oTpakaromeid miacTu-
HOHW MOJyJIsl IPUEMHHUKA YCTAaHOBIICH Y3KOIOJIOCHBIH (QUIBTP.
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Puc. 5.5. JlaTuuk BeicoThI 001aKkoB Aviator LD12;
1 — okHO mepenaTYNKa U IPUEMHHKA; 2 — IBEpPh; 3 — 3aMOK JBEPH;
4 — ocHoBaHMe (TOJICTaBKa); 5 — OCTOHHOE OCHOBAHHE

OnopHBINA JETEKTOP pa3MEIeH O] JIMH30M ONTHKHU MepeaaTynka 1
3aKpeIUIeH BYMS BUHTaMH. TecTOBBIN Jla3ep MOMEIIEH 101 JIMH30H ONTHKH
NIPUEMHHUKA ¥ 3aKperIeH AByMs BUHTaMu. Ha pame ycTaHOBIICHBI ITOAMO-
IyJb MTUTAHKUSA, OCHOBHAS IUIaTa, 3aIMTa OT M30BITOYHOTO HANpPSDKEHHS JIH-
HUHM CBSI3H, 3alIUTa OT U30BITOYHOTO HANPSDKCHMS TMHUM nuTaHus. OnTrka
MIPEACTaBICHA ABYMS ONTHYECKUMHU TpyOamu (IPHEMHHKA U TIePeAaTInKa),
W3TOTOBJICHHBIMHM W3 AJIOMHHHS KaK €IUHBIA MOJyJb, U NPHUKpEIUICHa K
oTope Ha 3aJHeH CTeHe KopIyca OJHUM BUHTOM. BEeHTHIIATOp OKHa pa3me-
IIeH I0J 3allUTHBIM KOXXyXoM. HarpeBaTenn OkHa yCTaHOBJIEHBI MEXIY
JIMH30H ¥ BEPXHUM OKHOM IIPHEMHHKA M MEepeAaTdrKa U CIyKaT IS Ipe-
JOTBpPAIICHNS KOHAEHCAIMU BOJSHOIO IMapa. TaM ke pachoioXeH JaT4hK
TeMIepaTypbl OKHa.

OynknuonansHO LD12 cocront u3 cnemyromux OJI0KOB:

— nepedamuux, B KOTOPOM HaXOAMTCSI HCTOYHHK CBETOBOTO HM-
mynbca (1azepHbrii nuox MOC VD) u yecTpoicTBO yIIpaBieHHS JTa3epHBIM
JIOJIOM, COCTOSIIIIEE M3 JIETEKTOpa M PErysIsiTopa MOIIHOCTH JIa3epa; JJIHHA
BOJIHBI JJazepHoro agy4a 905 + 5 uM, nukoBas MomHocTs 20 BT, npomomku-
TEJIBHOCTh UMITyJIbca 96 HC, 4acTOoTa MOBTOPEHUS UMIYJbCOB 256 I'n; om-
THKa TIepelaTInKa COCTOUT U3 OJHOM JIMH3HI ¢ (OKYCHBIM paccTossHHeM 500
MM quametpom 140 MM, pacxoxaeHue MeHee | Mpa;

— npuemMHUx, B KOTOPOM HAXOISTCS JIABUHHBIM (OTOAMON M YCT-
po¥icTBO ympaBieHus: GOTOTUOIOM, COCTOAIIEE U3 TecToBoro Ja3epa (MOC
VD), TecToBOTO IpUEMHHUKA U OBICTPOIEHCTBYIOIIEr0 MUudpoBOro mpeobdpa-
30BaTelNs 00pabOTKM M3MEPHUTENBHBIX CUTHAJIOB; YyBCTBUTEIHHBIM AIIEMEH-
TOM INIpUEMHHUKA SIBIIsieTCsl (POTOMOM; ONTHKA NPUEMHHKA COCTOWUT M3 OJ-
HOH JMH3BI ¢ QoKycHBIM paccTosiHueM 500 MM auamerpom 140 MM, pacxo-
KJICHHEeM cBeTa MeHee 1,2 MM n (QuIIbTpa, MPOIYCKaIOUIEero CBET C JUIMHON
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BoutHBI 905 + 5 HM, ¢ mosTocoii porryckanus 47,5 HM; TakuM 00pa3oM, IpH-
€MHHK HamboJiee YyBCTBUTENCH K CBETY C [UIMHOW BOJHBI 905 £ 5 HM;

— yenmpanvuwlli npoyeccop ynpasnenua (LII1Y) ¢ mapamiensHBIM
MIOPTOM, MMEIOIIMM JINHUN CBSI3M TSI YNIPABICHUS BXOJOM CHUTHAJIOB TPH-
€MHHUKAa W IINHY, KOTOpas MOXKET HCIIOJIB30BATHCS [UIS IIeJel IPOBEpKH,
BBIBOJIa JAaHHBIX OT HECKOJBKMX aHaJIOro-nmm(poBBIX MpeoOpa3oBaTench
WIN JUIsl yIpaBiieHUs NpeoOpa3oBaTesiIMU TakK, YTOOBI HANPSHKEHUST MOTIIN
OBITH MOJAHBI K Pa3IM4YHBIM peryinsropam. Kpome Toro, LITY umeer nsa
MOCIIEI0BAaTENIbHBIX MOpPTa, HMHTepdeic monb3oBarens (MOJAESMHBIN WK
RS232, unu RS422, nnin RS495) u unHtepdeiic obciayxuBaHus W Juar-
Hoctuku (RS232); ¢ moMoLbi0 PEryysiTOpOB MPOU3BOAUTCS PEryIUpOBKa
HaNpsDKeHUs] CMEIIEHHs JIABUHHOTO (OTOAMOJA NMPHUEMHUKA M TECTOBOTO
Jasepa C IENbI0 MPOBEPKH YYBCTBUTEIBHOCTH NPHEMHHKA M MOIIHOCTH
JIa3epHOTO ANOJA MepeaTIHKa;

— 08a 0amyuxa memnepamypul;

— O10K nuMaHusA N CUCTEMa 3aIUThl OT N30BITOYHOTO HATPSDKEHHS B
CETH 3JIEKTPONUTAHUS U CBSA3H.

[TpoBoanTCS TEpHOANYECKOE M CIICIHATIbHOE TEXHHIECKOE 00CIy-
xuBanue LD12. LD12 BBIMOJHSICT CAMOIPOBEPKY U MOIANPOTPaAMMY Camo-
HACTPOMKM mepel KaKAbIM IUKIOM u3MmepeHuil. CooOuieHus 00 oTkazax
nepenaroTcs Ha dKpaH auciuies TepmuHaia win [I19BM, eciu LDI12 uc-
MOJIb3YETCs B KAUECTBE JaTYMKa BHICOTHI 00sakoB B AMUC.

H3zmepumens evicomuvt HudcHeil zpanuysvt oonaxoe «llenenz C/1-
01-2000». VI3meputens BBICOTHI HIDKHEW rpaHuipl o0makoB «llemenr CJI-
01-2000» mpennazHadyeH mis mpoBeaeHus niMeperunit BHI'O B peamsHOM
MacmTabe BpeMEHH HEIOCPEICTBEHHO HajJ MECTOM €ro YCTaHOBKHM B Ha-
LIUOHAJBHBIX W MEXIYyHapOJHBIX a’poNopTax, Ha a’poApoMax MECTHBIX
aBHAJIMHUNA M TIOCAJOYHBIX IUIONIAJIKaX, a TAaKKe Ha METEOPOJOTHUECKHX
craanusax. Usmepurens BHI'O «Ilemenr CJI-01-2000» cepTtuduimposas,
BBIITyCKaeTcs akIoHepHeIM obmectBoM «llemenr» (PecmyGiuka bena-
pycb).

Ipunun pabotsl CA-01 ocHOBaH Ha U3MEPEHUH CYMMAapHOTO Bpe-
MeHHU npoxoxeHus: kopotkoro (70—100 HC) UMITYJIbCA ONITHYECKOTO M3ITy-
YEHUsl 10 HIDKHEW IpaHMIbl 00JaKOB U 00paTHO K NPUEMHHKY. [1Jisi OBBI-
mIeHns 1octoBepHOCTH U TouHOCcTH m3Mmeperns BHI'O B C/1-01 ucmomns3y-
eTCsl MPUHIMI HAKOIUICHHsI CUTHAJIOB, T. €. OJHO MOKA3aHHE BBICOTHI HHK-
Hell rpaHuLbl obnaka (H) gaktuyecku moiyyaercs B pe3ybTaTe CyMMHpPO-
BaHus pe3ynpTatoB 10 000 n3Mepenuil, momydaeMsIx 3a nepuof okomuo 15 c.
Clie10BaTeIIbHO,
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n
Dt
H=cxl, (55)

2n
TJie ¢ — CKOPOCTh cBera (M/c); t — BpeMs MPOXOXKICHUS CAMHUIHBIM HM-
MyJIECOM CBETA PACCTOSHHUSA 10 HIKHEN TpaHuUIlbl 00aka u o6parHo (¢); n —
— YUCII0 U3MEPEHUH 3a OUH IMKII. JIJI HaJe)KHOTO BBIAEICHUS MOJIE3HOTO
curHana ot myMoB B C/1-01 mpenycMOTpeHBl U3MEpeHUe U MOCIeAYOIUi
aHanu3 (POHOBOI 3aCBETKU (POTONPHEMHOTO yCTPOHCTBA.

CA-01 dpyskmonupyer ciaenyromum odpasom. [To komanae [I9BM
«M3MEPHUTH)» JATYUK MEPEXOAUT B PEKHM KOHTPOJS (OHOBOH 3aCBETKH
MIpUEeMHUKa, IIpH 3ToM npomsBoautca okoio 10 000 m3mepenuit ¢poHa my-
TEM BKJIIOYEHHS YIPABISIONMM KOMIBIOTEPOM aHAJIOTO-IH(poBOro mpe-
oOpa3oBatens Ha UTUTEIBHOCTh pabodero nukia mmepeHus (20 Mxc) c
MIOCJIEAYIONIMM CYMMHPOBaHHEM C pe3yiIbTaTaMH HPENBIIYIINX H3Mepe-
HUH, U3TydaTe]b B 3TOT NEepHoj He BKmodaercs. [locie m3mepenus ¢poHo-
BOM 3acBeTkM npueMHuKa Aatyuk C/[-01 mepexoauT B pexuM U3MEPEHHUS.
AJNTOPUTM HM3MEPEHHs aHAJIOTHYEH KOHTPOJIO (POHOBOW 3aCBETKH MPUEM-
HHKa, TOJIBKO OJHOBPEMEHHO C 3aIlyCKOM HM3MepeHHs (POHOBOH 3aCBETKU
NPUEMHUKA ¥ aHaJoro-uudpoBoro mnpeoOpa3zoBareins BKIHOYACTCS Jaszep-
Hblit m3nyyarens (UJITIN-112) u dpopmupyetcs kopotkuii (20 HC) 30HIM-
pyromuii umiynsc. B pesynbrare cymmupoBanus pesyabtatoB 10 000 us-
MepeHuit popmupyetcs nuaapHeiii curHan. HakoruieHHbIe ()OHOBBIN U JIH-
JapHBIA CUTHAIBI 00pabaThIBAIOTCS B YNPABILIIONIEM KOMIBIOTEPE W Iepe-
narotcs B [I9BM mo untepdeiicy RS232 wmu mogemy. Ot matumka C/I-01
TaKKe MEepelafoTCsl CUTHANBI ¢ pe3ylibTaTaMH CaMOTEeCTHpOBaHUs. BricoTa
HIDKHEH TpaHHUIBl 00JIAKOB M3MEPSeTCs aBTOMAaTHYeCKH M HENPEPHIBHO C
NEPUOJUYHOCTBIO, 3aaBaeMoi onepaTopom yepe3 IIDBM.

OyHkuroHanbHylo cxeMy natuvka CJ[-01 MoxHO paznenuTs Ha
CIEIYIONINE COCTAaBHBIE YAaCTH: YIPABIAIOUIMA KOMIBIOTEP; IMepeaaTduK
JIa3epHbIN; (OTONMPHUEMHOE yCTPOMCTBO; KOHTPOJIb, yIpaBlieHHe, 000TpeB;
HCTOYHMK MUTAHUS. Yrpasistomuil komnporep Micro PC ynpasnser Bceit
paboroit gatunka CII-01. OH naet paspeimeHue Ha pabOTy Ja3epPHOTO JAHO-
na. Kommerorep Micro PC paGoTtaer 0T cOOCTBEHHOTO HCTOYHHMKA DJIEKTPO-
nutanus Power Module 7155, B HeM ycTaHOBIICH JTMTHEBBIH JIEMEHT MUTA-
HUsI, 00eCTIeUnBaIONINA COXPAaHHOCTh IPOTPaMMBI YIIPaBJISHUS IPH OTKITIO-
YEHUHM CEeTH 3JeKTpornuTaHus. KoMmbrorep KOHTpoOJHpyeT paboTy BCEro
JaT4YnKa.

IlepenaTunk na3sepHbIl COCTOUT U3 JIA3€PHOTO AUOJA U IJIAThl Ja-
3epHOro mnepenardnka. Ha ruiate ya3epHoro nepenaTyvka pacrookeH Hc-
TouHMK nutaHus Hakadyky (100 B). Ha mmare dopmupyercs umMnynsc aiu-
TeNbHOCTHI0 70 HC, KOTOPBIA Pa3BETBISAETCA Ha MATH KaHAJIOB YCHJICHHS H
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KIIFOUEBBIX KaCKa/lOB, BKIIIOUYEHHBIX MEXAy co00H mapamienbHO. Takoe
MOCTPOCHHE O0ECIeunBacT CTAOWIBHYIO HANEXKHYI0 pabOTy OKOHEYHBIX
KacKaJIoB 10 pa3Mepy HAaKONUTEIbHBIX €MKOCTEH Ha JIa3epHbIA THOJ, IO-
CKOJIBKY TOK HAaKa4dKH JJISI Pa3HBIX AK3EMIIIPOB THOAOB MOXET JOCTHIATh
75 A. Hammaue BpeMeHH 3a1ep’KKH B YKAa3aHHBIX LEJISIX MO3BOJSAET (GOPMH-
pOBaTh CBETOBOI MMITYJbC IMUTETHHOCTRIO 90 He. TakuMm oOpazom, nazep-
HBII nepefaTuuk (GOpMHUPYET UMITYJIbCHl UTUTENBHOCTBIO 90 HC, MOIIHO-
ctio 150 BT Ha nnune BonHs! 887 HM 1 yacToTol 1 kI

doTonpueMHOE YCTPOHCTBO COCTOUT U3 KPEMHUEBOTO (hOTOJHONA U
riatel. OHO NIPUHUMAET OTPaXKeHHbIE OT oOsaka curHanbl. Curaan ¢ ¢oro-
NIPUEMHHUKA JOMOJHUTEIBHO YCWIJIMBACTCS OIEPAMOHHBIM YCHIIUTENEM
npuMepHo B 100 pa3. YcuneHHBIN cUTHaN MOCTYHaeT Ha IJIAaTy aHaJoro-
mdpoBoro mpeodpazoBarens, Ha BXOJE KOTOPOTO CTOWT COTJIACYIOMIHI
ycunutenb. Ha 3To miare mpous3BoasaTcs OMU(POBKA CHTHANA C 9aCTOTOH
15 mly, a Taxke CyMMHpPOBAaHHUE M 3aITUCh €r0 B OBICTPOICHCTBYIONIYIO T1a-
MSATb JUIS YBEIWYCHUS COOTHOIICHHS CUTHAI/IIyM. J[aT4uK TeMIepaTtypsl u
TEPMOPE3UCTOP PACIIOJIOKEHBI B BEpXHEHW dacTh OJO0Ka OKOJO 3allUTHBIX
CTEKOJI MepelaTynKka W NPHUEMHHKA W MpeAHa3Ha4deHbl Il MX o0orpesa.
PesucropamMn MOXKHO peryimpoBaTh MOIIHOCTBH oOorpeBa. O0OrpeB BKIIIO-
yaetcs npu Temneparype 10 °C. Dnextponutanue C/I-01 ocymecTBisieTcs
OT CeTH NEepeMEHHOro Toka HampspkeHueM 220 B, ywacrotoit 50 [y. Ecnu
TeMIiepatypa BHyTpu Kopmyca Hike —20°C, BKIIIOUaeTCs 3JIEKTPOTIOA0TPEB.

KoncrpyktuBHo natunk CJ{-01 BeInoJHEH B BHIE MOHOOJIOKa, 00B-
€IMHSAIONIETO B OJHOM KOPITyce MepelaTyuK ¥ NPUEMHHK C UX ONTHYECKH-
MU CHCTEMaMH, a TaKKe YIPaBISIOIINI KOMIBIOTEP U OJIOK MUTaHMUS.

Puc. 5.6. Jarunk CL31. 1 — xopmyc (9kpaH), 2 — N3MepUTENBHbIH OJIOK,
3 — nBepb
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Oénaxomep CL31. Ob6makomep CL31 sBisieTcs ma3epHBIM H3MEPH-
TeJIEM BBICOTHI HIDKHEH I'PAHHUIBI OOJAKOB M BEPTHKAIBHOM BHIMMOCTH,
BeImyckaercst ¢pupmoii Vaisala (Oumnsaanst). Ot o6makomepa CT25K or-
JIMYaeTCsl MEHBIIMMHU pa3MepaMH u Maccod. [IpumeHeHa nasepHas nM-
myiscHO-muoaHas texuonorust LIDAR (Light Detection and Ranging), mpu
KOTOPOH KOPOTKHE MOIIHBIE MMITYJIbCH OCBUIAIOTCS B BEPTHKAIBHOM Ha-
npasieHnd. OOpaTHOPACCESHHBIH CHI'HAI NP MOCTYIUICHUH B NPUEMHHUK
3allOMHHAETCs, 00pabaThiBaeTCs U BBIAACTCS B BUE LU(PPOBBIX CUI'HAJIOB B
TEpPMHUHAJ, TJie 0TOOpaXkaeTcst B BUJE U3MEPEHHBIX 3HAUCHNUH BBICOTHI HHXK-
Hel TpaHuIlbl 00JIAKOB WIIM BEPTUKAIBHOM BUAUMOCTH.

Oobnakomep CL31 sBnseTcs maT4ukoM (B KOMIUIEKTE HET IUCILICS
orobpaxatomero 3HayeHns: BHI'O) BbIcOThI HMXKHEI TpaHULBI 00JaKOB U
BEPTHKAJIbHOW BHIMMOCTH M KOHCTPYKTHBHO INPEICTaBISCT COOOHW MeTai-
JTUYecKuit kopiryc (puc. 5.6).

Puc. 5.7. Komnonenrs! narunka CL31

B MeTtannmueckoM KopIryce IOMEIIeH U3MEPUTENbHBIN OJIOK, B HETO
BXOJISIT OCHOBHBIE KOMITIOHEHTHI (pHC. 5.7): onTHYecKuii 010K 2, npeicTaB-
JISIFOLMI COOO0M ONTHYECKYI0 chucTeMy ¢ (OKycHbIM pacctosinueM 300 Mwm,
3¢ QEeKTUBHBIM AUaMETPOM 00beKTHBa 96 MM, Ko3dduIeHTOM nponycka-
HUs 00beKTHBA 96%; IPHEMHUK 3, COCTOSAIINN U3 IETEKTOpa (KPEMHUEBBIN
JIABMHHBIA (OTOAMON) C qruameTpoM mnosepxHoctd 0,5 MM U mosocoii npo-
nyckanus 3 MI'n, ¢unbTpa noxasieHus rmoMex; nepenaryuk 6, mpeacras-
JsroIMiA coboi nasep (Jla3epHBIM AMOJ HA apCeHUAE MHANS U Tajulus), U3-
Jydarolui uMnyabcHbIA cBeT yactoto 10 k[’ ¢ gmuuo#t BosHbl 910410
HM, cpeaHei MomtHocTH 12 MBT, pacXoIuMOCTh IIyYKa JIa3epHOTO CBETA OT
0,4 no 0,7 mpan, ukoBast momHOCTh 11 BT; mpomeccopuas miara 8, mo-
cTpoeHHas Ha 0a3ze mpomeccopa tuma DMCS50A, mamsrs mporeccopa uc-
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MOJIb3YETCS] B KaUECTBE yCTPOWCTBA XPAHEHHS OINEPAllMOHHON CHCTEMBI U
3aKOIUPOBAHHBIX MPUKIAAHBIX (ainoB; IUIaTa ymnpasieHUS jazepoM 9,
HMeEIoIas ABa TOYEYHBIX (OTOANOA, KOTOPBIC MPHHUMAIOT OT JIA3€PHOTO
nepefaTynKa MMIYNbCHl W TOCHIE YCWICHHS aHaJoro-nu(poBOTro Ipe-
00pa3oBaHUsl MEPEAAIOTCS Ha IUIATy MPOIECCOpPAa M HCIONB3YIOTCS IS
YTpaBIeHUS BEIXOJHOW MOIIHOCTBIO JIa3epa; OaTapesi pe3epBHOIO MHUTAHUSA
10 — CBHHIIOBO-KHCIIOTHBIH aKKyMYJISITOP EMKOCTBIO 2 aMIiep-4aca, BblIa-
BaeMmoe HanpspkeHue 12 B, oOecrneunBaromuii aBTOHOMHOE TIUTaHUE JIATYH-
Ka B TeueHHe | 4.; OJOK MUTaHUs NepeMEeHHbIM TOKOM 11, mpeaHa3zHauyeH-
HBII U1 peoOpa3oBaHKs CETEBOTO IMHUTAOLIETO HANPSDKEHUS! B HaNpsiKe-
HUE JUISl AJIEKTPONUTAHUS M3MEPUTEIBHOrO OJIOKa M TOA3APSIIKH aKKyMy-
JsiTopa OaTaper pe3epBHOTO NMUTAHUS; BHYTPEHHUH 00OrpeBarTelis, npenHa-
3HAQUEHHBIH [UIS IMPEAOTBPALICHUS 3aIlOTEBAaHMS ONTHYECKUX 3JIEMEHTOB
natanka. Ha puc. 5.7 m300pakeHO KOJIBIIO NMpHUEMHHKa 4, mepeaardnka S,
BBIKJTIOUATENb 3JIEKTPONUTAHUS ¥ OKOHHOTO KOHIUIMOHepa 7. C maTIuKoM
CL31 ucnons3yercs momem DMX501.

Jlnamna3oH W3MEpEeHNs BBICOTHI HIDKHEH TPAHUNBI 00NAKOB U BEPTHU-
KalbHOM BuIuMocTH coctasisieT 0-7500 M, pa3pemienne — 5 M, HHTEpPBaI
n3MepeHuit — 2 c. Beicota natunka — 1190 MM, pasMep U3MEpUTETHHOTO
6moka — 620x235x200 MM, macca 12 kr. JJUCTaHIIMOHHOCTH MEpeaadn U3-
MEpPUTENIBHBIX CUT'HAJIOB IO JBYXIPOBOAHOM JHMHMHU CBs3U cocTasisieT 300
M, uepe3 MojieM — 16 kM.

Hanvhomep obnaxoe nazepuvtit /[0JI-1. JlancHoMep 005akoB Ja-
3epHbIil 1OJI-1 npenna3zHaueH /s HENPEPHIBHOTO JUCTAHIIMOHHOTO H3Me-
peHUsT BBICOTHI HIKHEH TpaHuIlbl 00JIAKOB, OTOOPAXKEHUSI U PETHCTpPALMU
pe3ynbTaToB m3MepeHus, Beimyckaercss OAO JIOMO (r. Carkr-Ilerep-
Oypr). JOJI-1 ucnonmp3yercss B KaUueCTBE JaTYHUKa BBICOTHI HIDKHEH TpaHH-
16l 00JIaKOB (BEPTUKAJIHHOM BHUIAMMOCTH) B aBTOMAaTH3MPOBaHHBIX METEO-
POJIOTHUECKUX M3MEPHUTENIFHBIX cucTeMax. [IpuHIHIT 1efcTBUSI OCHOBaH Ha
N3MEPEHNH BBICOTHI PACCEUBAIOLIETO CJIOSI OOJAYHOCTH, TyMaHa, ABIMKH,
0CaJIKOB ITPH TPOXOXKACHUH JIA3EPHOTO JIyda.

Puc. 5.8. atunk u mynsT ynpasnenus J1OJI-1
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JOJI-1 coctonT M3 AaT4nKa BHICOTHl HW)KHEH IpaHHIBI 00JaKOB U
myJbTa ynpasieHus (puc. 5.8). TBepaoTenbHbIil Ja3ep ¢ TMOAHOM HaKauyKon
U AnuHOM BosHbI Jy4ya 1060 HM — ocHOBa JaTymka. BhICOKOUYBCTBUTENb-
HBII TIPHEMHHMK OTPAKCHHBIX JIA3€PHBIX MMIIYJIbCOB W 3alllUTa OT MOMEX
00eCTIeuynBarOT JOCTOBEPHOE M3MEpPEHHE BHICOTHI OOJIAYHBIX CIIOEB Oe3 cTa-
TUCTHYECKOW OOpabOTKM KaXIOW CepUH Ja3epHBIX HMITYIbCOB. IlymbT
YHOpaBJICHHS MMeEeT NBa MU(POBHIX Tabno u obecrednBaeT MHIUKAIHIO C
natgnkoB. L{udppoBeie MeToapl 00pabOTKM M TEepenayd H3MEPHTEIBHBIX
CHUTHAJIOB OT JAaT4YMKa K IyJIBTY YNPaBICHUS 00E€CHEYMBAIOT AWCTAHIMOH-
HBIC W3MEPEHMS BBICOTHI HIDKHEH TIpaHHIBI 00JakoB. [IMCTaHIIMOHHOCTH
nepeiaui M3MEPUTEIbHBIX CUTHAJIOB MO IPOBOJHOM JIMHUM CBSI3U — 10 8
kM. Jluanma3oH M3MEpEeHHs BBICOTHI HIDKHEH IpaHUIBI 00JaKOB COCTaBIAET
10-3000 m. ITpexnensl nomyckaemoii abCONMIOTHOI MOTPEIHOCTH U3MEPEHHS
B auanazone 10-100 M 10 M, 100-3000 m — +(0,05h +5) M. Pasmepsr nar-
ypka coctaBisttoT 470x590x1200 MM, Macca — 84 Kr.
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I'/TABA 6. BUAUMOCTb

Bonpocam HaOmOAeHUs, OLEHKH W U3MEPEHUS] BUAUMOCTH B aTMO-
cepe MOCBAMIEHO MHOTO HCCIIeIOBaHUN. biaromapsi IM BBEJCHBI TEPMHHBI
U OTPE/IeNIeHNs, XapaKTePU3YIOIINE OIEHKY JaJIbHOCTH BUIUMOCTH B aTMO-
cdepe: BUIUMOCTD, JaIbHOCTh BUANMOCTH, METEOPOJIOTHIECKAs JallbHOCTh
BUIMMOCTH, METEOPOJIOTHYECKAsT ONTHYECKasl JANbHOCTb, JabHOCTD BHIH-
Moctu Ha BIII, HaknoHHas nanpHOCTH BUAMMOCTU. OJHAKO ONpeeeHHs
9TOT0 TEPMUHA HEOJHO3HAYHBI, HAPUMEP: BUIUMOCTh — MaKCHMaJIbHOE
paccTosiHie, ¢ KOTOPOTO BHIHBI M OIIO3HAIOTCSl HECBETSIIUECS OOBEKTHI
JITHEM M CBETOBBIC OPHUEHTHPHI HOYBIO. B JHEBHOE BpeMs 3TO HauOobliee
paccTosiHue, B Tpejenax KOTOPOro MOXKET ObITh BHICH M OIO3HAH YEpHBIN
MIPEAMET COOTBETCTBYIOIIMX pPAa3MEpOB, PACIOIOKCHHBIH y 3€MJIM W Ha-
OmomaeMblil Ha (OHE TyMaHa WM Heba; B HOYHOE BPEMs 3TO HanOOJbIIIee
paccTosiHHe, B Ipenesiax KOTOpOro MOTYT OBITh BHAHBI W OTO3HAHBI OTHH
YMEpEHHOH MHTCHCHUBHOCTH. IIpm MHCTpYyMEHTaNbHBIX M3MEPEHHAX II0]
BUIUMOCTBIO TIOHIMAETCsI METEOPOJIOTHIECKast AaTbHOCTh BUAUMOCTH, T.C.
MaKCHMaJIbHOE PacCTOSTHHUE, OOBIYHO IO TOPH30HTAIH, IIPH KOTOPOM CTaHO-
BUTCSI BUIMMBIM HCTOYHHK CBETA WM OOBEKT MPH ONPEACICHHBIX 3HAUCHH-
X Ko3(h(ulreHTa NponycKaHus U ipkocTu (oHa.

TepMuH «MeTeopoIOTHUeCcKas TAIBHOCTh BUANMOCTHY» BBEICH B PY-
KOBOZSALINE JIOKYMEHTHI THIPOMETEOPOJIOIHYEeCKON CITy:KObI 11 obecrie-
YEeHUsI eAMHCTBA HAOJIOAEHUI 32 BUIMMOCTBIO B aTMoc(epe MpH OTCYTCT-
BUHU NPHOOPHBIX (MHCTPYMEHTAIBHBIX) M3MepeHuid. [lepBoHadaibHO 3TOT
TEPMHUH MMeJI CIIeyIOIee OINpeeeHie: METEOPOJIOrnIEeCKON TaTbHOCTHIO
BUIMMOCTH Ha3bIBAETCSI TO HaMOOJIbIIIEE PACCTOSHUE, HA KOTOPOM B CBET-
JI0€ BpeMsI CyTOK Ha (pOHE BO3AYIIHOM NBIMKH BHIEH aOCOIIOTHO YEPHBIN
00BEKT AOCTaTOYHO OONMBIMX pa3mepoB (Oonee 15 yrimoBeix MUHYT). B co-
OTBETCTBUH C 3THM OIpeZeJeHHEM ObUTH YCTaHOBJICHBI NpaBHiIa BBIOOpA
€CTECTBEHHBIX OPHUEHTHUPOB BHIMMOCTH WJIM YCTAaHOBKH HCKYCCTBEHHBIX
opueHTHpoB. V3 onpeneneHus, NPUBEIEHHOTO BbIIIE, CIENYET, YTO METEO-
poJiornueckas JalbHOCTh BUANMOCTH OIIEHHBAETCS TOJNBKO JHeM. Heobxo-
JMMOCTb U3MEPEHUsI JaIbHOCTH BHIMMOCTH B T€UEHHE CYTOK M BHEIpEHHE
WHCTPYMEHTAIBHBIX METOJIOB NPUBEIN K HW3MEHEHHIO ONpE/ICIICHHS: IO0J
METEOPONIOTHIECKON maimpbHOCThIO BuanMoctH (M/IB) moHmmaercs Hawm-
Oosiblliee PAcCTOSIHUE, TIPH KOTOPOM SIPKOCTHOM KOHTpPAcT YEpHOHU MoBepX-
HOCTH Ha ()OHE MAKCHUMAJILHOH aTMOC(epHOI IBIMKH MM TyMaHa JOCTHTa-
€T IIOPOTOBOTO 3HaUSHHs, BocripuHIUMaeMoro riazom (0,05).

Hapsany ¢ MJIB cymiecTByer elie 0Ha XapakTepUCTHKA IPO3PadHO-
CTH aTMOC(epbl — MeTeopooruueckas ontuueckas aansHocts MO/ (Sp),
10/ KOTOPOH MOHMMAETCs! JUTMHA ITyTH CBETOBOTO MOTOKA B aTtMocdepe, Ha
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KoTOpoM OH ocnabmsercs mo 0,05 ero mepBoHadambHOro 3HaueHHsA. OTO-
KIICCTBIICHHE METCOPOJIOTHYECKOH HaTbHOCTH BUANMOCTH C METEOpO-
JIOTUYECKOM ONTHYECKOM [JAIbHOCTBIO HEKOPPEKTHO, TaKk Kak Me-
TEOPOJIOTHYECKAs! JAIBHOCTh BHIMMOCTH HAa CETH THAPOMETEOPOJIOTHUE-
ckoif cimyx0b1 Poccum ompenemnsercs (HabimromaeTcsl) BU3YalbHO IO BBIO-
paHHBIM OpHEHTHpaM (0O0BeKTaM JHEM, NCTOYHHKAM CBETa HOYBIO), a Me-
TEOpOJIOTHYECKasi ONTHYECKasl NalbHOCTh M3Mepsercs npubdopamu. Onpe-
JIeTICHUE TepMHIHA «METEOpOJIOTHUeCKasi ONTHYECKas nanbHocTh» (Meteoro-
logical Optical Range, MOR) nano B pexomenmanusix UKAO, kak JIuHBI
IIyTH CBETOBOT'O IOTOKAa B arMocdepe ¢ KOIPPHUIMESHTOM MPOMYCKaHUSI
0,05. OTHolIEHHE MEXTY METEOPOJOTHUECKON ONTUYECKON NaJbHOCTHIO U
mokasareisieM ociabnenus Beipaxaercs Tak: MOR= 3/o. Ontuueckas mpo-
3payHoOCTh aTMoc(depbl BbIpaxkaeTcsi KO3(Q(GUIMEHTOM MPOIYCKaHUS aTMO-
chepnl (7) Wik mokasateneM ociadieHus (o).

3nauenus MJIB, mosydeHHble NpU BU3yaJbHBIX HAaOJIOACHUSX, U
MO/JI (MOR), mosryueHHbIE TIPH WHCTPYMEHTAIBHBIX U3MEPEHUIX, OIM3KU
IIPU YCIOBUM HAINYUS JOCTATOYHOTO YHCJIA OPHEHTHPOB BUANMOCTHU U OJ-
HOPOITHOCTH aTMOcdepsl, B KoTopoi oHu ompenemstmct. MO (MOR) B
otimmane oT M/IB cBsi3aHa ¢ KO3(QUIIMEHTOM MPOIYCKaHHs OJHO3HAYHOU
3aBUCHMOCTBIO M HE 3aBHUCHT OT IIOPOTOBOI YyBCTBHTEIBHOCTH TJla3a Me-
Teonabmonarens. Pacxoxaenns mexay MIB 1 MO/l (MOR) B ycioBusix
peanbHOM aTMOChepsl B Auana3oHe oT 1 10 6 ku COCTaBISIOT 0Koyio £25%,
a cpeqHee KBaJpaTHueckoe oTkiIoHeHue paBHo 10 %.

Tepmun «mambrocTh BHAEMOcTH Ha BIIIT (RVR)» ompenensercs
OJIMHAKOBO BO BCEX JIOKyMeHTax: «PaccrosiHue, B Ipeieiax KOTOpOro mu-
JIOT BO3AYILIHOTO CyJHa, Haxojsuierocs Ha oceBol jauHuu BIIIL, moxer
BU/IETh MapKHUpPOBOYHBIC 3HAaKW Ha moBepxHocTH BIII mim ornu, kotopsie
orpaanunBatoT BIIII mmu 0003HaYaroT ee 0CceBYIO JTHHUIOY». J[anbHOCTH BU-
mumoctr Ha BIIIT (RVR) ompenensercss u3 BRIYHCICHHOW NATBHOCTH BH-
JVMOCTH OTHEH a3pOApPOMHOI CBETOCHUTHAJIBHOW CHCTEMBI M METEOPOJIOT -
YEeCKOW ONTHYECKO# NasbHOCTH. B cimydasx, korjga nanbHOCTh BUANMOCTH
OTHEH a’3pOIPOMHOM CBETOCHTHAIILHOIM CHCTEMBI MEHBIIE METEOPOJIOTHYE-
cKoil onrtudeckoil mampHOCTH, 32 RVR mpuHHMaeTcss MeTeoponornieckas
OINTHYECKasi TAILHOCTh WUIIM METEOPOJIOTHYECKas 1albHOCTh BUAUMOCTH.

Habniooenun 3a M/IB (su3yanvhuvie). BuzyanbHble HaOIIOACHUS 32
BUJIMMOCTBIO B aTMocdepe MpOU3BOAATCS MO OPUEHTHUPAM BUIMMOCTH:
00beKTaM, IUTaM, OJJMHOYHBIM OTHSIM M OTHSIM CBETOCHUTHAIIBHBIX CUCTEM.

B kauecTBe OPHEHTUPOB BUIMMOCTH JJIsl IHEBHBIX HAOJIOJICHUIT HC-
TIOJIB3YIOTCSl OOBEKTHI, PACIOI0KEHHBIE BOKPYT ITyHKTa HaOIIONCHUH, Win
CHeLHaIbHO YCTaHABINBAEMbIE IINTHI-OPHEHTHPHI BUAMMOCTH. OOBEKTHI Ha
MECTHOCTH, MCHOJIB3YEeMbIE /IS BU3yaIbHBIX HaOIOJEHUH, JOJKHBI YIOB-
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JIETBOPATH TPeOOBAHMSIM, BBITCKAIONINM U3 ONpeneneHus TepmuHa MJIB:
OBITH 1OCTATOYHO TEMHBIMH M B T€UEHHE I'0/la BO3MOXXHO MEHBIIEC MEHAThH
CBOIO SIPKOCTb; NPOEKTUPOBATHCS Ha ()OHE HeDa y TOPH30HTA; JOIKHBI
OBITh BHIHBI C MECTa HAaOJIOJCHHS IO YTIOM He Oojee 5—6° K TOpH30H-
TaJIHOH MOBEPXHOCTH; YIJIOBBIE pa3Mephl OOBEKTOB C MeCTa HAOIIOACHUS
JIOJDKHBI cOCTaBIATh He MeHee 0,5°, B kpaliHeM ciydae He MeHee 15'; BOmm-
31 0OBEKTOB M HA TMHUH WX HAONIOICHHUS HE JOJDKHO OBITH JIOKAJTBHBIX HC-
TOYHHKOB IOMYTHEHHA (IBUIBHBIX IOPOT, OBIMSMMXCS TpyO). B kadectse
OpUEHTHPOB HauOojee MOIXOIAIIUMHU SIBISIFOTCS CIEAYIOIUE OOBEKTHI:
XBOWHBIN JIeC, JIUCTBEHHBIH Ji€C, TPaBSHBIE XOJIMBI C POBHBIM KOHTYPOM,
CTapbple TOUYEpHEBIIME OpeBEHYAThIE CTPOCHMSA, KPYNHBIE CTPOEHUS U3
KpPacHOTO KMpIHUa, CTPOSHUS U3 CBETIIO-CEpOro KUpIHYa.

IuTeI-OpUEeHTUPEl BUAMMOCTU ycTaHaBiauBaroTcsi BAojab BIIII nHa
yaactke ot C/II (cTapToBEIif AucneTdepckuii myHKT) K cepenune BIIII Ha
paccrosuuu 400, 800, 1000, 1500, 2000 M 1 Ha APYTUX PACCTOSHUIX, COOT-
BETCTBYIOIIMX MHUHHMYyMaM a3pojpoma (HarpaBJeHUs ITOCAAKH), yKa3aH-
HBIM B MHCTPYKIHUH IO MPOU3BOJCTBY MOJETOB, HO He Oomee 2000 M ot
CAIIL. PazMepsl MUTOB-OPUEHTHPOB BHIANMOCTH IOJDKHBI OBITh HE MEHEE
1,5 x 1,3 M ipu ycraHoBke Ha paccrosauu 10 800 m; 2,5 x 2,0 M nipu ycra-
HoBKe Ha pacctosHuu oT 800 mo 1500 Mm; 3,0 x 2,0 M mpu ycTaHOBKE Ha
paccrosanu 6onee 1500 M. IIUTBI-OpHEHTHPEI BUANMOCTH JOJKHBI OBITH
YEepHO-0EIbIMA B BHJAE UYCTHIPEX PACIHOJIOKCHHBIX B IIAXMAaTHOM MOpSIKE
KJIETOK, €CIId OHM C MecTa HaOJIOJCHUS NPOEKTHPYIOTCS Ha BO3BBIIICH-
HOCTB, TOPBI, JIEC U IpyTHe OOBEKTHl WM YEPHBIMH, €CIIH OHHU MPOEKTHPY-
I0TCA ¢ MecTa HaOmoneHus Ha GoH Heba.

Jis ompeneneHHs METEOPOJOTMYECKON MaJbHOCTH BHINMOCTH B
TEMHOE BpeMs CYTOK Ha IIUTaX—OPHEHTUPAX YCTaHABIHMBAIOTCS OJMHOYHBIC
HUCTOYHUKHU CBeTa (3MEKTPOIAMIIOUKHA MOIITHOCTHIO 60 BT) ¢ MOCEKITMOHHBIM
WIN pa3AeibHbBIM BKIIOYEHHEM ¢ MecTa HaOmoaenus. [Ipu orcyTeTBum mu-
TOB-OPHEHTHPOB BHAMMOCTH WJIM B JIONOJHEHHE K HUM HA MECTHOCTH BbI-
OuparoTcs OJMHOYHBIE OTHM YMEPEHHOH MHTEHCHUBHOCTH. 3alperiaeTcsi B
Ka4ecTBE CBETOBBIX OPHEHTHPOB HCIIOIH30BaTh CBETSAIINECS! OKHA, KPAaCHBIE
CUTHAJIbHBIE OTHH, ()OHApH, YCTAHOBJICHHBIE B IUTaQoOHAX M3 MOJOYHOTO
CTEKJIa, TIPOXKEKTOPHI U (POHAPH C pedIIeKTOpaMy, a TaKkKe TPYIIOBbIE Or-
HU. BriOpaHHBIE B KauecTBE OPHEHTHPOB BHIUMOCTH OOBEKTHI M OJAMHOY-
HBIE OTHH JOJDKHBI HAHOCHTHCSI HA CXEMY OPHEHTHPOB BHIUMOCTH B COOT-
BETCTBHH C PACTIOIOKEHUEM HX 110 TOPHU30HTY U ynaneHuro. Ha cxeme yka-
3BIBACTCSI PACCTOSIHUE JI0 OPUEHTHPA U a3uMyT (puc. 6.1).
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Puc. 6.1. Cxema opreHTHPOB BUANMOCTH

ITpn mpoBeneHNN BU3yalbHBIX HAOJIOACHWH 3a BHIMMOCTBIO B aT-
Mochepe (ompenenenun MJIB) HE0OXOAWMO BBIIONHATE CIEAYIOMIHE pe-
KOMEH/IAINN:

— TJ1a3a HaOJIroIaTels JOJKHBI HaXOAUThes Ha Beicote 1,5-10,0 M oT
MoBepXxHOCTH 3emuid. HaGmronmaTeny, KOTOpble NMPOBOAAT BU3yaJbHBIE Ha-
OJNrONIeHMs 32 BUIMMOCTBIO B atMocdepe, JOIKHbI UMETh OCTPOTY 3pEHHs
1,0 Ha Kxaxnapli Ta3 (BO3MOXKHA KOPPEKIHS) U NPOXOIUTH E€XKETOAHYIO
IIPOBEPKY 3pPEHUS;

— HaOJII0/IeHHS JJOJDKHBI TPOBOJIMTHCS 110 BCEM HATPABIICHUSM TOPH-
30HTa. BhIiing Ha MecTo HAOIMIONCHMH, HAaOMIOAATENb JODKEH MOCIEeNI0Ba-
TEJILHO OCMOTPETh BCE OPUEHTHPHI BUJMMOCTH, HAYMHAS C CAMOT0 OJIVDKHE-
TO, M ONIPEJIETINTh, KAKWE M3 HUX BUAHBI U KaKHe He BUIHBL. Buanmeiv cuu-
TAeTCsl OPUEHTHUP, KOTOPBIM pasnuyaercs Ha (oHe HeGa WM BO3IYLIHOM
JBIMKH XOTSI ObI B BUIe KOHTYpa. HeBUANMBIM CUUTAeTCs OPUEHTHP, KOTO-
PBIit TOJTHOCTBIO crMBaeTcst ¢ (OHOM Heba WM BO3IYIIHOW JBIMKH, U Ha-
OJrozIaTeNb He MOXKET JlaKe MPUOJIM3UTENILHO OIPENeNIUTh HallpaBiieHHe, B
KOTOPOM HaXOIHUTCS OPUEHTHP;

— €CIIM OPUCHTHUD paccMaTpuBaeTcs He Ha (poHe Heba, To HaboIe-
HUS 110 HEMY INPOU3BOATCS JIMIIb TOTJa, KOTJa 3TOT (DOH IOJHOCTHIO
CKPBIT BO3IYIIHON ABIMKOU. [Ipu COOTIOICHUN 3TOTO YCIOBHUS HAOJIOICHHUS
MIPOBOAATCS TaK, KaK ecii Obl OPHEHTHP NPOEKTUPOBaJICS Ha (oHe Heba;

— TIpH BBICOKOW mpo3pavnoctu armochepsl (M/IB 6omee 20 kM) ro-
PH30HT BHJIEH OYEHb XOPOIIO, TaK KaK YAaJeHHOCTb T'OPU30HTA MEHBIIIE
M/IB. IToatomy ouenky M/IB cinenyer npou3BoAUTh O CTENEHH PE3KOCTU
TOPU30HTa, NPHU YMEHBIICHUH NPO3PavyHOCTH aTMOC(epbl TOPHU30HT HAUH-
HAeT 3aMEHSTHCS U IIEPECTaeT ObITh PA3ININMBIM;

— U1 OLIEHKH BUAMMOCTH B aTMOC(epe HOYBIO II0 CBETOBBIM OpUEH-
THpaM HaOMIOIaTeNh NOJDKEH OBITh BHE OCBEIICHHOTO MOMEIICHHUS (IJis
aJlanTainyy ria3) B TeueHue He Menee 10 muH;
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— Habmofarens ¢ MecTta HaOMIOAEHUS MO CBETOBBIM OPHEHTHPAM
JOJDKEH IIOCIIE0BATEIbHO NMPOCMOTPETh BCE BHIOPAHHBIE OTHH (CBETOBBIC
OpHEHTHPHI) U OIPENeNnuTh HauboJiee ynaleHHBIH BUAUMBIN opueHTHp. K
YHCIYy BUIUMBIX CBETOBBIX OPHEHTUPOB OTHOCSTCS TOJNBKO T€, OTOHb KOTO-
PBIX BUJEH KaK CBETAMIAACSA TOUYKA. EcIM OroHb IpeAcTaBIAETCs Kak pac-
IUIBIBYATOE CBETIIOE MATHO, OH CUUTAECTCSI HEBUIUMBIM;

— IIpU OTCYTCTBUU A oueHkn M/IB B TeMHOE BpeMs CyTOK aocTa-
TOYHOTO YHCJa CBETOBBIX OPUEHTHPOB BUAMMOCTH olieHka MJIB mpousso-
JUTCSI C Y4eTOM HHTEHCHUBHOCTH aTMOC(EPHBIX SIBICHHH, YXYIIIAIONIMX
BUAUMOCTb. 3a 1-2 4. 0 3axoxa conrua M/IB ompenensiercst Mo JTHEBHBIM
OpUEHTHpaM BuUAMMOCTH. JTa oneHka M/IB pacmpocTpaHseTcs U Ha HOUb,
€CIIM KO BPEMEHH INPOBEJICHUsI HAOMI0AeHHH HOYBI0 HET U3MEHEHUH B MH-
TEHCUBHOCTH aTMOC(EPHBIX SIBICHUH, MOHIDKAIONINX IPO3PavyHOCTh aTMO-
ctepsl. Ecm 3a 1-2 9. 10 3axoa coiHIa HAOIIOAIICh aTMOC(EpHBIE SB-
neHusi, yxyamatomue M/IB, a K MOMEHTY HOYHOTO HaOJIOJICHUS OHHM TIpe-
KpaTWIINCh W HUKAKUX APYTHX aTMOC(HEpPHBIX SIBICHUH, MOHIPKAIONIINX HPO-
3padHOCTh atMocdepsl, He HaOmomaercs, To MJIB oreHuBaeTCs TakKow,
Kakasi OHa OblIa 1O HACTYIJICHUs SIBICHUM, IMOHMKAIOIINX IPO3padyHOCTh
aTMocdepsl;

Tabmuma 6.1
[kana ouenkr MJ/IB 1o MIOTHOCTH BO3AYITHOM JBIMKH Ha 00BEKTE

CreneHpb XapaKkTepucTUKa BUIIMOCTH OOBEKTa Cootnomenne M/IB
TUIOTHOCTH U PacCTOSTHHEM JI0
obbekra |
0 JlpIMKa Ha 00BEKTE OTCYTCTBYET; LIBET U M/B > 10l
JieTaa 00beKTa BUAHBI OTYETIMBO
1 OOBEKT 0TYETIIMBO BUEH Ha oHEe Heba Kak M/IB > 5l

TEMHO-CepBIi CHITY3T; BO3AYyIIHAS JHIMKA Ha
00BEKTEe TaKOBA, YTO €T0 OT/EIbHBIC AETATH
HE BOCIIPUHUMAIOTCS], @ LIBET TPYAHO PacIo-

3HATh
2 OOBEKT MOKPHIT 0YEHb CHIILHOI BO3IYIIHOI M/IB > 2,51
JBIMKOM, HO TIO SIPKOCTH OYEBHIHO TEMHEE
Heba
3 OOBEKT BU/ICH KaK CHITYdT, JIETKO 0OHAPYKH- M/IB > 1,51

BaeMin’I, HO MaJIo OTHan}OmHﬁCﬂ 10 OBETY
¥ IPKOCTH OT Heba

4 OOBeKT enBa pa3iMyuM, OOHApYKHUBAETCS MIB =1
C TPYIOM, JIETKO TepsieTCs M3 BUIA IPU
HaOIIIOIEHUH CKBO3b MMOKPBIBAIOIIYIO €T0
BO3YIIHYIO JIBIMKY
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— B CYMEpKH, BO BpeMs OEIbIX HOUEH Ha ceBepe W B SICHBIC JIyHHBIE
HOYM BHUJHBI JHEBHBIE OPUEHTHUPHI, ofgHako MJIB mo HuM omnpenensTsb
(omieHHMBaTH) HEMB34, TaK Kak 1pu 3ToM MJIB Oyner 3aHmkeHHO#H. B Takom
CiIydae MOXKHO JIMIIG CHeNaTh 3akitodeHue, uto MJIB Oyner Gombie, yem
paccTosiHAE 10 BUIUMOTO THEBHOTO OpUEHTHPA (00BEKTA).

Ha crannusx, rie HEBO3MOXHO YCTAaHOBUTD ITOJIHBIN KOMIUIEKT IIH-
TOB-OPHEHTHPOB WIIH 110J100paTh JOCTATOYHOE YHCIIO OPUEHTUPOB BHIMMO-
CTH, MOXET NPUMEHSATHCS MeToJ| olleHKH M/IB 1o 1kane oneHKH IUIOTHO-
CTH BO3JyIIHOW JBIMKM Ha oObekTax. lllkana oLeHKH IIIOTHOCTH BO3AYII-
HOH JpIMKH JaHa B Tabi. 6.1. Ilpu onenke M/IB mo tabauue cienyer y4uu-
TBIBaTh, YTO BHJIUMOCTH MOXET OBITh OLIEHEHA MPaBMJIBHO TOTJa, KOTJIa
paccTosiHKe 10 UIUTA-OpUEeHTHpA WK opreHTHpa Buaumoctd (l) paBHO min
6mu3ko k MJIB. Yucnennoe 3nadenue MJIB > (10-1,5)] nonyuaercst Tonb-
KO METOJIOM pacrpocTpaHeHus (3Kcrpanossiiun) 3a npeaeist 6assl (). Ta-
Kasi SKCTPANoJsIIus BUANMOCTH CHpaBeUInBa B TOM CiIydae, KOrja aTMo-
cepa omHoponHas. IlosToMy ’kemaTenbHO WMETh M HCIIONB30BaTh He-
CKOJIbKO OPHCHTHPOB B Pa3HbIX HANPABJICHHUSAX U HA Pa3HBIX PACCTOSHHSIX.

Ha nmnomankax, rie OTCYTCTBYIOT OPHEHTHUPEI BUANMOCTH (ITyCTBIHH,
cremnu), oreHky M/IB MOKHO MPOU3BOAMTH MO HAOJIOACHHUSIM 32 TOPU30H-
ToM. [lpu 3TOM ClieyeT pyKOBOJCTBOBATBHCSI CBEACHUSIMH, NPEICTABIICH-
HBIMH B Ta0I. 6.2.

Tabnuma 6.2

Xapakrepuctuku MJIB nipu pa3iauyHbIX YCIOBUSIX U BBICOTE
pacIooKeHUs I1a3 HaOJIIoAaTeNs Ha/l HOBEPXHOCTHIO 3€MIIN
or1,51m07,0m

CrioBecHasi XapaKTepUCTHKA MJIB,
BHIMMOCTH TOPH30HTA KM
OuepueH pe3Ko > 20
OuepueH Hepe3Ko 10-20
Bunen nescuo <10
He Buzen coBcem <4

IIpu BBICOKOIT MTpo3padHocTH atMocdepsl 1 M/IB 6oxee 20 kM ropu-
30HT BUJIEH XOPOIIO, TaK KaK €ro yJaJeHHOCTb CYIIECTBEHHO MEHBIIIE 3Ha-
yenuss M/IB, T.e. MJIB pacnpocTpaHnsieTcs 3a npeaensl BUAUMOro rOpu30H-
ta. [Ipyn yMeHbIIEHNH TPO3pavyHOCTH aTMOC(epbl TOPU3OHT HAYMHAET 3a-
TyMaHMBAThCS U IIEpecTaeT ObITh Pa3IMYUMBIM, T.€. 3HaueHne M/IB crano-
BUTCSI MEHbIIIE JAIBHOCTU ropu3oHTa. TouHOCTh onpenenenus MJIB 3aBu-
CUT OT YHCJIa BBIOPAHHBIX OPHUEHTHUPOB BHIUMOCTH M PACCTOSIHHS MEXIY
HumH. TognocTh oneHkn MJIB mo opmeHTHpaM BHIUMOCTH, BHIOPaHHBIM
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Ha MECTHOCTH, B CPEIHEM COCTaBiIseT + 1 kM B anama3oHe oT 2 10 4 KM U +
2 xM B amamnazose oT 4 1o 10 kM. Onpeneneane M/IB o opueHTHpaM BH-
JMMOCTH SIBJISICTCS BCIIOMOTaTeIbHBIM METOIOM.

6.1. MeToasl U3MepeHUst BUAUMOCTH

Memoo usmepenus pomomempamu (6asucuvtic memood). B cospe-
MEHHBIX cpeacTBax u3Mepenus MOJl npownsBoguTcst u3MepeHue Kodpdu-
IUEeHTa MPOIyCKaHus (7) B cioe aTMoc(epbl, COOTBETCTBYIOMIEM H3MEPH-
tenpHOM 6ase (l) mm mokasarento ocnabienust (o). Msmepenne xo3ddumu-
€HTa MPOMyCKaHus (7) MPOMU3BOANTCS IPU WCIOIB30BAHUU 0OA3MCHOTO Me-
tona (Meron (oromerpupoBanus). [Ipu 3TOM NPUMEHSIOTCS JBa BapHaHTa
peanuzanuu 0a3MCHOrO NMPUHIMIA W3MEpEeHUs (TPaHCMHUCCOMETPHI, (OTO-
METpHI):

— JBYXKOHEYHBIW, KOT/Ia MepeaTinK (M3IyyaTeb CBETOBBIX CHIHa-
JIOB) YCTaHaBJIMBAETCs HA OJHOM KOHIIE 0a3bl, a IPUEMHHUK — Ha JIPYTOM;

— OJITHOKOHEYHBIH, KOr/ia IIepejaTuuK U MPHEMHHUK HaXOsITCs Ha O-
HOM KOHIIE 0a3bl, a OTpa)KaTellb CBETOBOTO MOTOKA, BBIXOMAIIETO M3 Mepe-
JaT4nKa, — Ha PYTOM.

M mmeperns MO/ nmpumMenstoTcst 00a BapuanTta. VIMeroTest mpu-
00pEI, Hcnob3yrome 00a BapuaHTa, Hanpumep Gotomerp OU-2. [lepeson
k03¢ duIHeHTa mpomycKanus (7) B BEIMYMHY BUIUMOCTH B atMocdepe, T.e.
B METEOpOJIOTHYECKyI0 omnTudeckyto manbHOcTh MO/l (MOR), mpomsso-
aurcest o popmyine Kommvuzaepa, BeITekatomei n3 3akona byre:

Inl/e
MO =1 , (6.1)
Inl/7
rae | — anuHa nyTH CBETOBOrO Jiyua B ClIo€ aTMOC(EPHI, £ — MOPOT KOH-

TPaCTHOM 4YyBCTBUTEJIBHOCTH Ii1a3a. IIopor KOHTPacTHON 4yBCTBUTEIIBHO-
CTH Tia3a (&) — HAMMEHBIIUH SIPKOCTHBIN KOHTPACT, KOTOPBIA MO3BOJISET
BHU3YaJIFHO OINO3HAaTh OOBEKT C NMPHEMJIEMOH CTENEHBbI0 YETKOCTH (Oe3pas-
MepHas BesmunHa). [lopor KOHTpPAacTHOW 4yBCTBUTEIBHOCTH TJasa (&) mpu
HaOMIOJIEHUSAX B JAHEBHOE Bpems NexuT B mpeaenax 0,02-0,05; mpu sTom
ero HambOoyiee BEpOSTHOE 3HAYCHHWE NPU OCTPOTE 3pEeHHs HalIronaTens,
pasHoit enuaute (1,0), Haxoautes B mpeaenax 0,02—0,03. MexxyHapoaHas
OpraHu3alysl TPaXJaHCKOW aBHAlMH JJIsI 00ECIEeYEeHUs] eIMHCTBA H3Mepe-
Huii MOJ] pekomeHi0Bajla MCIIOIb30BaTh MPHU METEOPOJIOTHIECKOM o0ec-
nedeHnn Tpaknanckoi aBuanuu & = 0,05. BeiOop 3aBBINIEHHOTO 3HAYCHUS
HOPMHPOBAHHOTO MOPOTa KOHTPACTHOM YyBCTBUTEIBHOCTH TJa3a 00yCIIOB-
JIeH TpeOOBaHUsIMU O0OECIIeUeHNsI CONOCTAaBUMOCTH BU3yaJIbHBIX HaOJIOJe-
HUH 3a BHJIUMOCTBIO B arMocdepe M METEOPOJIOTMYECKOH ONTHYECKOMH
naneHocTd (MOJ).
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[Tpn mopore KOHTpacTHOW 4YyBCTBHUTENbHOCTH Tiaza £ = 0,05 ¢op-
Mmydia (6.1) npurumaet Bujg

In 20
Mo =1 : (6.2)
ol Inl/z

®opmyna (6.2) npuHATa 32 OCHOBY IPU pacdeTax TadJHIl IepeBojia
koapdunuenta nponyckanus 8 MO/, [{ns qoctkeHus TpeOyeMoi TOUHO-
CTH U3MepeHus U auanasoHa u3MepeHus MO/, cOOTBETCTBYIOIIETO MUHHU-
MyMy a’poApoMa, CJIEAyeT BBIOMPaTh ONTUMAIBHYIO JJIMHY W3-
MepUTENFHONU 0a3bl M mpUOOpP, 0O0ECIeUNBAIOMINN JOCTATOYHO TOYHOE HU3-
MepeHue koddpounmenta npomyckanus. [lorpemmocts m3meperus MOJ]
3aBUCHT OT TOYHOCTH U3MepeHHUs KoddduIreHTa nponyckanus ( 7) U JUIHHBI
n3MepuTensHoi 0a3bl. [Ipu TouHOCTH M3MepeHus KoadduiuenTa mporyc-
KaHUA He XyxXe + 1% u annHe n3MepuTenbHON 0a3sl 75 M mpenesn goryc-
kaemoii orpemraoctr u3Meperns MO/l (MOR) cocraBmsiet: £5% B nmuama-
3oHe 50-150 M, £3% B guamasone 150-450 M, +5% B nquamasone 450-1500
M, £10% B guamazone 1500-3000 m.

Memoo usmepeHusa ¢ Ucnov306anuem npudopos pacceanus (He-
geromempuuecxuit memoo). lpuniun nzmepennss MOJ| Hedenomerpamu,
H3MEpPSIONMMH  [TOKa3aTedb oclabjieHus, BBITEKaeT W3 3akoHa byre-
Jlambepra, BbIpakaeMoro cootHolieHieM 7= exp(—o - ), rne 7— koaddu-
LEHT MPOIyCKaHus Ha 6ase | , o — mokasarenp ociadbienus. MOJ] ompe-
JIeTsIeTCst Il OTHOPOIHbBIX ycioBuid kak 0,05 = exp(—o - MOJ), unu MOJ]
= In 0,05/c. dns xo3dduimenta KOHTPACTHON YyBCTBHTEIHLHOCTU Tia3a
0,05 MO/l =3/o.

Hedenomerpuueckuii meton uamepenuss MOJ] ocHOBaH Ha OICHKE
TIOKa3aTess OCNIabJIeHNs O, XapaKTEepU3YIOIIEro MOJIHOE PACCesiHNE BO BCEX
HAlpaBJICHUSIX MO OTHOIISHHIO K 30HIUPYIOIIEMY JIyuy cBera. [lpu Hede-
JIOMETPUYECKUX H3MEPEHHAX OINpeNeNseTcs] TOIbKO HEKOTOpas BEIMYHHA
paccessHUS B OJTHOM HaIpaBICHHU () TOJ yriioM, Om3KuM k 45°. Jlns yr-

70B, OJTM3KUX K 3TOMY 3HAUECHHIO, yCTAHOBJIEHA CBS3b pAS) _ 1,45-

(o2
D

3oHaupyeMblii 00beM

Puc. 6.2. TIpuHIMIT IPSIMOTO PaCCEsTHUS
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JU1st u3MepeHus oKa3atelis 0cIabIeHHs HCIOJIB3YIOTCS CIeAYIOIHne
TUTIBL IPUOOPOB: OOKOBOTO PACCESTHUS; MPHUOOPHI MPSMOTO PACCESTHUS; 00-
patHOTO paccesHus. [Ipubop OOKOBOTO paccesHHS 30HIANPYET 00BEM BO3-
ZlyXa, OCBEILECHHBIH HCTOYHHKOM CBETa, pacCesiHHbIH OT 00beMa WiIM BHYT-
pu ayda. IIpubop mpsiMoro paccesHHS HpeACTaBIIeT cOOOM HM3IMydarTenb
cBeTa (TepenaTynK) U MPUEMHIK, HalPaBJICHHBIH ONTHYECKOH OChI0 0OBIU-
HO moj yrioMm 30—45° npyr k apyry (puc. 6.2).

[Tpubop oOpaTHOro paccesHusl aHAIOTUYEH MO NPHHLUITY ASHCTBUS
npudopy NpsMoro paccestHus. OTIHYHE 3aKII0YaeTCs B TOM, YTO MPUEMHHK
30HAUPYET CBET, PACCESIHHBIHA B 00paTHYIO CTOPOHY (pHc. 6.3).

][]

=

Puc. 6.3. [IpuHIMT 06paTHOTO paccessHus

3ouaupyemblii 06bem

WHcTpyMeHTanbHbIe METOABI HAOMIONCHHS 32 BUIUMOCTBIO B aTMO-
cdepe Mo3BOIAIOT Oosiee OOBEKTUBHO OLEHUTH AATBHOCTh BUIUMOCTH, TaK
KaKk OHM 00ecre4MBaIOT HempepslBHOCTH m3Mepenust MO/, ee peructpa-
1uro. basncHbI MeTo MO3BOIIAET 30HANPOBATH OOJIBIINI 00BEeM aTMocde-
pBI, M, CIEIOBaTeNIbHO, 00ecleYnBaeT OOBEKTHBHYIO OIICHKY AaJbHOCTH
Buaumoctu. Hedenomerpuueckuii meron usmepenuss MO/ cran npume-
HATBCS TOT/Ia, KOTJa OBUIM CO3JaHbl HaJIeXKHbIe HeQeToMeTpUIEeCKue Cpe-
CTBa.

6.2. laTunKH U3MepPeHusi BUAMMOCTH

Jamuux memeoponozuueckoii onmuueckoii oanvhocmu LT31.
Hatank MOJI LT31 m3mepsier Ko3(pPUIHESHT TPOITyCKaHUS OTHOOa30BBIM
JBYXKOHEYHBIM TPAaHCMHCCOMETPOM Ha M3MEpUTENbHOH 0aze mmHoi 30 M
n KO3 UIMEHT paccessHUsl MPUOOPOM NPSIMOTO paccesHust. [IpUHIUIIED
nzmepennsi MOR TpaHcMuccoMeTpamu U NpHOOpPaMu HPSIMOTO pacCestHus
oncanbl Bbiie. KomOWHHpOBaHHE (COMpPSDKEHUE) TPAHCMHCCOMETpa |
mpubopa MPSIMOTO PACcCESHUS MO3BOJISIET PACIINPUTH JUANIa30H U3MEPEHUS
MOR (20-10000 ™), obecrieurnBasi H3MEpEHHE C MOTPENIHOCTRIO He Goee
+10 % BO BceM amMama3oHE M3MEPEHHA. |PaHCMUCCOMETpP, BXOISLINA B
narunk MO/ LT31, oGecrieunBas uzmepenue koadduiireHta nponyckanus
C TOTPEIIHOCTHIO, He npeBbimaromeid +1 %, mmepser MO/ ¢ norpenino-
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CTBIO, He TpeBbImaromei +7 %, B quamazode 50-1500 m. JlaTank mpsmoro
paccesaus PWD, Bxomsmuii B cocta gatunka LT3 1, obecnieunBaer m3me-
peane MO/JI B mmamazone 10—-10000 M ¢ oOmieil cpemHeil TOTpemHOCTHIO
n3meperus + 10 %. Takum oOpazom, BepXHHI Npenen Auana3oHa U3Mepe-
aust MOJI matuukom LT31 cocraBuser 10 km.

Ipeumywecmea oamuuxa. Bo Bcex TpaHcMmuccomeTpax ((oTomeT-
pax) kanuOpoBKa B BepxHel uactu auanaszona uaMepenus MO/l npousBo-
JIMTCSI BPYYHYIO IIPU AanbHOCTH BuauMmoctd 10 xMm u Gonee. B marumke
LT31 Onaromapsi HAJIMYHIO COMPSHKEHHOTO C TPAHCMHCCOMETPOM Ipubdopa
npsimoro paccesuuss PWD nponsBonsiTcss aBromMarnyeckas NMpoBepKa Ka-
TMOPOBKH M IOCTHPOBKa TpaHcMuccoMeTpa npu 3HaueHnn MOJI, paBHOM
1500 m u Gonee. [Torpemrnocts m3mepenust MOR npudopom PWD ocraercs
moctostHHON (£10 %) BO Bcem mmamazone (20—10000 m). OgauM U3 TiiaB-
HBIX YCIOBHUi, OOECIeUMBAIONIMX TOYHOCTh H3MepeHus Kod(hduuuenra
MPOIMYCKaHKs TPAHCMHUCCOMETPAMH, SIBISIETCS TOYHOE COBIMAJACHUE OMNTHU-
YecKux ocell mpueMHHKa W nepenatynka. B matauke MOR LT31 obecme-
YeHa MOCTOSIHHASI MPOBEPKa U MPU HEOOXOJAUMOCTH aBTOMATHUYECKAsT FOCTH-
POBKa MepefaTdynka W MpHEeMHHKA. [Ipo3padHOCTh OKOH IepeaTduKa U
NPUEMHHUKA C LEJbI0 OLEHKH 3arpsS3HEHHOCTH HM3MEpSeTCsl ClelHalbHbIM
ycTpoiicTBOM. KOHCTpyKIMS MauT CO34aeT HaACKHYIO 3alIUTy ONTHYECKUX
9JIEMEHTOB OT BO3/ICHCTBUS COJIHEYHOTO CBETA, BETPA, OCaJKOB. B riaBHOM
nepefaTyrKe TPaHCMUCCOMETpa MCIOJIb3YeTCsl MOLIHBIA UCTOYHHUK Oenoro
CcBeTa Ha COBpeMEHHOM cBetoauonae LT3 1, cnekTpanpHas XapakTepHCTHKA
KOTOpPOI'0 COTJIACYETCSl CO CIIEKTPAIbHOM UYyBCTBHTEILHOCTHIO HYEIOBEUE-
CKOTO TJ1a3a, 4To obecneunBaet goctoBepHbie namepenus MO/I.

7

Puc. 6.4. Jatunk LT31 u cxema
B cocraB matunka MOR LT31 (puc. 6.4) BXoAST TpaHCMHCCOMETD,

KOTOPBI COCTOMT M3 MepeJaTYdKa CBETOBOrO CHrHana (3) W mpHeMHHUKa
sToro curHana (1), mporreamero cioil armocgepsl, COOTBETCTBYIOIINI
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JUTMHE W3MepuTenbHOM 6as3el 30 M; maTamk mpsiMoro paccesaus PWD (2),
yCTaHABIMBACMBIN Ha KPOHIITEHHE; TaTInK spkocTh ¢pora LM21 (4).

Tparcmuccomerp, Bxoaammii B natauk MOR, coctout u3 nepenat-
gyrKa (5) M3MEpHUTENBHOrO JIyda W IpueMHHKA (1) M3MepHuTensHOro Jyda.
Mepenatunk  m3MepurensHOro yda LTT111 (5) cocTouT u3 cruemayrommx
gacreit: Maursl (8); uaTepdeiicaoro 6moka LTI111 (9) ¢ kmemmamu muTa-
HUSI U CBSI3M; OCHOBAHUS C YCTAaHOBJEHHBIMM Ha HEM BEHTHJISITOPOM, 3a-
LIMTHBIM KOXKYXOM, AepiKaTeseM, KPBIIIKOH H3MEPUTEIILHOTO 0JI0Ka; U3Me-
PHUTEJILHOTO 0JIOKA, B KOTOPBIA BXOAAT ONTHYECKHH OJIOK C MEXaHH3MOM
I0CTHPOBKH, IieHTpanbHblii npoueccop (LI1) LTCI111, monyns rinaBHOTO
nepenatyrka LTL111 u mogyne okonnoro nepenatynka LTL211; naTumka
npsimoro paccesius PWD (6). B coctaB npueMHHKa H3MEPUTEIBHOTO JIydya
LTRI111(1) Bxomsat mauta (3); unrepdeiicusiii 6mox LTI211 (4), koTopsiit
COCTOUT 13 OJIOKa HNIEKTPOIUTAHHSA, KIEMM M ITIAaBHOTO LIEHTPAIBHOTO TPO-
neccopa LTC211; ocHOBaHME C BEHTWJIATOPOM, 3aIIUTHBIM KOXYXOM,
JiepKaTeneM, KPBIIIKOW H3MEPHUTENLHOTO OJIOKa; W3MEPHUTENBHBIN OJIOK
LTM211 (2), B KOTOpBIi BXOOAT KOPIIyC C OKOHHBEIM 00OOTpeBaTelleM H
KPBIIIKOH KOPITyca C BO3AYXOBOAOM, ONTHYECKHUI OJIOK ¢ MEXaHU3MOM FOC-
TUPOBKH, HM3MEPUTEbHBIH IEHTPAIbHBIA MPOLECCOp, MOIYJb TJaBHOTO
NPUEMHUKA W MOJYJb OKOHHOTO IepeiaTyhKa; IaTduK SPKOCcTH (hoHa
LM21. BospmuHCcTBO OJ0KOB, MOJYJIeH U KOHCTPYKTHBHBIX YacTeil mepe-
natyrika LTT111 u npuemuuka LTR111 gatunka MOJI LT31 umerot oxHO
1 TO )K€ Ha3HAYEHUE U YCTPOMCTBO.

Maura mnpeaHa3HaueHa ISl YCTAHOBKHM H3MEPHUTENBHBIX, WHTEP-
(elicHBIX OJIOKOB M JPYTHX KOHCTPYKIMH TaK, YTOOBI H3MEPUTENBHBIN JIyd,
HAYLIIUH OT mepenaTuvka K NpUeMHUKY, HaxoAuiics Ha BbicoTe 2,5 M. Oc-
HOBaHME, 3aKpeIIsieMoe Ha BEpXHEM 00pe3e TpyObl MauThl, MPpeAHA3HAYEHO
JUTSL MOHTa)kKa BEHTHIIITOPA, M3MEPUTEIHHON TOJIOBKH U €€ KPBIIIKK. MauTa
COCTOHT M3 IBYX TpyO. HrkHe#l yacTpio oHa Kpemurcst K 6eToHHOMY (yH-
nameHTy. K BHyTpeHHe# TpyOe B BepXHEH 4acTH KPenuTCsa N3MEPUTEIbHBIN
OJIOK TepeiaTyMKa M MPHEMHHKA, a TaK)Ke OCHOBAHUE C BEHTHJISITOPOM,
3aIUTOW HM3MEpPUTENhHOTO Oyioka. Bce coenMHUTENbHBIE KaOenu MEXIy
HM3MEPUTENBHBIM OJOKOM M MHTep(heiCHBIM GJIOKOM MPOXOIAT MEXIY TPY-
Oamu. PazHuna mauT, nmpeaHa3HAYEHHBIX Ul YCTAHOBKH IEpeAaTduKa M
MPUEMHHUKA, COCTOUT B TOM, YTO Ha JiepiKaTesie MauThl epeaTinka HMeeT-
s KpeTeXXHbIN (ranel i 1aTyrka npsmoro paccesuust PWD.

W3mepurensHblil 050K (TepenaTyrika ¥ NpHeMHEKaA) (puc. 6.5) co-
CTOMT U3 CJIEAYIOIUX YacTel: KOpIyca ¢ KPBIIKOW M BO3AyXoBoIOM (2);
okHa (3) u okonnoro mogorpesarens (1); ontudeckoro 6ioka (1) ¢ miatoi
H3MEPUTENBHOT0 LEHTPaIbHOTO Tporeccopa (5), MOLyIeM OKOHHOTO mepe-
Jarduka (2), MOIyJeM IJIaBHOTO Iepenaryuka (6) aias U3MEepHUTEeNIbHOM ro-
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JIOBKH NepeAaTyrKa MM MOIYJIeM IJIaBHOTO NPHEMHUKA JUI M3MEPHUTEIb-
HOM TOJIOBKH TPHEMHHKA, ONTHIECKON TPyOoii (4) U MEXaHM3MOM FOCTH-
POBKH.

O s ON

a) 0)
Puc. 6.5. W3amepurensubiii 610k (¢) ¥ OH e pacKpbITEIH (6) (CM. BBIIIE
OTIHCaHNE U3MEPUTEILHOTO OJIOKA)

OnTrueckuii 070Kk mepenaTunka Tpancmuccomerpa LTOI111 (puc.
6.6) cocTouT U3 IMIacCH ¢ MEXaHW3MOM IOCTHPOBKH, ONTHYECKOH TPyOBI U
ontuku (1); Momyns okoHHoro mnepenatumka (2); usmepurensHoro LTI,
BKJIFOYAs] OKOHHBIH MpueMHHUK (3); MoyIs TiaBHoro mnepeaarduka (4). Orm-
TUYECKHH OJIOK MPUEMHHUKA COCTOMT M3 IIACCH C MEXaHU3MOM IOCTUPOBKH,
onTHYecKoil TpyObl U mojBecHOW onTHKHU (1); MOIYNsSi OKOHHOTO TepeaaT-
guka (2); uameputensHoro LI (5); moxyns rnasHoro npuemunka (4). Mo-
IyJb TiaBHOTO Tepenartunka LTL111 kpenurcs Ha onTudeckol Tpyoe om-
THYECKOTO OJIOKa OJHUM BHHTOM M COEAMHsETCS ¢ m3MepurenbHbM LIIT
JIBYyMs pa3beMaMu. B Momylie riaBHOTO nepenaTyika HaXOAWTCS MOIIHBIN
CBETOJIMO/, SBILSIFOIMNCS MCTOYHHKOM O€JIOTO CBETa, W ONTHYECKUH Iie-
HOYHBIH aAnddy30p, odecreunBaroONNi 0JHOPOIHOE paccesiHue cBeta. Mc-
TOYHHUK CBETa MOIYIUPYETCs dacToToi okoso 1 I', reHepupyemon u3Mme-
purensHbM LT

Puc. 6.6. Ontuyecknii 6sok nepenarunka LTO111 u npuemunka LTO21

Mopnyns raBHoro npueMHuka LTDI111 ycranaBnuBaercst Ha onTH-
YecKoW TpyOe OJI0Ka ONTHKY NepeiaTyiKa U TPUEMHHKA TPAHCMHUCCOMETDA.
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OHn coenmaeH ¢ u3meputensHbM L[I1 kaGenem. B Momyse riraBHOTO IIpreM-
HUKa B KadecTBe MpHeMHHKa cBeta ucronsiyercs PIN guox. Ilepen doto-
JMOJIOM YCTAHOBJIEH ONTHYECKHH (HIBTP U CONMKCHMS CIEKTPaILHOMN
XapaKTEPUCTUKH H3JIy4aeMOIO CBETa CO CIEKTPAIbHOH YyBCTBHUTEIBHO-
CTBIO YEJIOBEUECKOro I1a3a. [lepBUYHBIA M3MEPUTENBHBIN CUTHAJI, TE€HEPU-
PYEMBI AETEKTOPOM M MpPEABAPUTEIBHBIM YCHIHUTENIEM, yCHINBACTCS Yy3-
KONOJOCHBIM ycunureneM. Ilocie 3Toro curHan mepegaercs Ha CHHXPOH-
HBII JAEMOZYJISATOP, KOTOPBIH YNpaBisSeTcs TAaKTOBBIM I'€HEPATOPOM MOJY-
JISIUA OCHOBHOTO Tepenatynka. Cxema m3meputenbHoro 11 mpeobpasyer
QHAJIOTOBBIH CUTHAN B HU(POBOIL, 3aTeM OH NOCTYNAET B MOYJb IJIABHOTO
npueMHHKa. [Ipy Takol TEXHOJIOTMM JOCTUTaeTcs ONTHMAalbHOE COOTHO-
LIeHHe cUrHaj/inym. M3meputenbHbld HeHTpanbHbI nponeccop LTC111
(puc. 6.7) npeaHa3sHAYEH AU YIPABICHHUS U3MEPUTEIBHON CHCTEMOH Iepe-
JaTYNKa W MPUEMHHUKA. ATNapaTHBIH ¥ IPOrPaMMHBIH KOMIIOHEHTHI IIepe-
JlaTYNKa ¥ MPHEMHHUKA OJUHAKOBBIC. L[eHTpanbHbIi mporeccop aBTOMaTH-
YECKH OTpEJIEeNsieT, B KAKOW cpesie OH pabdoTaeT — IMepeaaTdynka WK TpH-
€MHHKA, U B COOTBETCTBHH C 3TUM BHIOMpacT KOH(UTypannio IporpaMMHO-
ro obecnieueHus. B coctaB moxyns m3mepurtensHoro L{I1 BXonsaT neHTpas-
Heid mporieccop; FLASH nmamsts; unrepdetic RS-485; nmpe3ocurnanuszarop;
OKOHHBIN MMPUEMHHUK; UCTOUYHUK IMUTaHUA.

Puc. 6.7. Moayins u3meputenasHoro IIT LTC111

Hatunk npsimoro paccessaus PWD ycranaBnmBaeTcss Ha KpOHIUTEH-
HE IepefaTyuKa U3MEPHUTEIBHOTO JIydya TPAHCMHCCOMETPA U ABJISETCS J0-
MTOJTHUTEIBHBIM CPEIICTBOM H3MEPEHUS METEOPOJIOTHUECKOW ONTHUYECKON
nanpHOCTH B gatunke LT31. Jlatuuk mpsimoro paccestaust PWD (puc. 6.8)
npenHasHadeH st u3MepeHuss MOR B muamazone 10—10000 M ¢ morpermi-
HOCTBIO £10%); MpOBepKH KaTHOPOBKH TPAHCMHCCOMETPA U OCYIICCTBICHUS
€ro aBTOMAaTH4YECKOW IOCTHPOBKH; oOecrieueHHs1 00IIeil caMOIMarHOCTHKH
JIaTYNKa; AaBTOMATHYECKOTO PACIIO3HABAHMS CEMH THUIIOB OCAIKOB (0B,
MIepEOXITAXKICHHBIN TOXK/b, MOPOCH, IIEPEOXIIAXICHHAs] MOPOChH, CHET C J10-
KIIeM, CHeT, JiensHas kpyma). Cxema narumka mpsimoro paccesuust PWD
npencrasieHa Ha puc. 6.10. dataux npsamoro paccessaus PWD cocrout u3
nepenatynka csera (1), KOHTpoJuIepa-pUeMHUKA pacCcesHHOTO cBera (2),
natanka ocagkoB RAINCAP (3), tpyOku marumka temmepartypst Pt 100 (4),
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KPETEeKHOT0 XOMYTa (5), TONOIHUTENBHBIX 000TpeBaTeNieil KOXKYXOB Iepe-
JaT4YrKa ¥ IpueMHnKa (6).

Puc. 6.8. Jlarunk npsimoro paccesuust PWD u ero cxema

Haruuk spkoctu pona LM21 HeoOXoauM B ciiydasix, Korga u3me-
purenb LT31 ucnone3yercs B cucteMax OINpENeNICHUs NATbHOCTH BUANMO-
ctu Ha BIIII. darumk spkoctu Gona LM21 m3mepsier GOHOBYIO OCBEIICH-
HOCTh B CEBEPHOHN YacTH TOPH30HTA MO yriioM okouo 20°, 3aTeM OHa mepe-
BOJHTCS B IOPOTOBYIO OCBEILCHHOCTD, IO KOTOPO#l BBIYUCIISIETCS TabHOCTh
BUIIUMOCTH OTHEH A3POIPOMHBIX CBETOCHTHAJIBHBIX CHCTEM
I9(E,) =0,57Ig(L) +0,05[lg( L)]* — 6,66, rac £, — moporoeas OCBELICH-

HOCTh (JIK); L — ¢oHOBast ocBemieHHOCTh (SIPKOCTh) HEOA y TOpPU30OHTA B
MIPOTUBOTIONIOKHOM OT COJIHIIA HAMpaBJICHUH (KJ:[/MZ). Jatuuk sipkoctu ¢o-
Ha LM21 kpenutcs k KpOHIUTEIHY, YKPEINICHHOMY Ha MadTe IIpUEMHUKa
TPaHCMHUCCOMETpA.

Wamepurenshblit LIT LTC111 u ero nporpaMmMHoe obecriedeHUe Bbl-
MOJIHSIOT CJIEYIOIIUE TIIaBHBIE 3a/1a4u: cOOp MEPBUYHBIX JAHHBIX U BBI-
YHCIICHAE OCPETHECHHBIX 332 5 ¢. U3MEPEHHBIX 3HAYCHUH; paclpoCTpaHCHHE
JAHHBIX TI0 KoMmaHje TiaaBHoro LII1; BRIMONHEHWE NEHCTBHH MO KOMaHIE
rmaBHoro L{IT; KOHTpONb 3a OKOHHBIMH O0OTpEBATEISAMHU; 3arpy3ka Ipo-
rpamMmMHOrO obecreueHus. OyHKIMH TTABHOTO IEHTPAIBEHOTO MpoIeccopa
LTC111 3akmroyaroTcst B CIEAYIOMIEM: BBHITIOTHEHHE BCEX PACUETOB U ajro-
PUTMOB; BBIIaya OTYETa O CAMOIIPOBEPKE M CTAaTyce, a TaKKe O HAIWIHU
0TKa30B; obecriedeHue riaaBHoro uHrepdeiica; odecrnedeHue ciryxeOHOro U
moJib30Barebeckoro uurepdetica. Jaruuk LT3l — mosHOCTRIO aBTOMATH-
3UpPOBAaHHOE M3MEPUTENBHOE YCTPOMCTBO, Iepenada M3MEpPUTEIbHBIX CHUT-
HAJIOB M YIIpaBJeHHE pabOTON JaTdmKa MPOM3BOASTCS aBTOMATHYECKH He-
pe3 TIDBM, coolmieHust 0 METEOpOIOTHIECKOW ONTUIECKON JaTbHOCTH U
SIPKOCTH (hOHA TIEPEAAI0TCS aBTOMATHYECKH WK 10 3anpocy. OtoOpaxeHue
n peructpanust uamepsemoit MOJI u sipkoctr (hoHA IPOMU3BOAATCS HA SKpa-
He mucmnes [I9BM, k kotopoil moakmroueH natuuk. Ha skpane nucres
[I3BM oT00OpaxaroTcst M 3aliChIBAIOTCS B apXHB CJIEAYIOIIUE JaHHBIE:
MeTeoposioruueckas onruueckas ganbHocts (MOR), ckomnb3sie ocpeaHeH-
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Has 3a UCTEKIIyIo | MHH., B MeTpax (M); IpKocTh GoHa (PpoHOBasI OCBEIICH-
HOCTh) B KaHJENAaX Ha KBAJPATHBIA METP (K,Z[/Mz); CEMb THIIOB OCaJKOB
(oXIb, MEPEOXITAKICHHBINA NOXKIb, MOPOCH, NEPEOXIAKACHHA MOPOCH,
CHET C JOXKAEM, CHET, Je[sSHas Kpymna); COOOIIEHHs O CTAaTyce NaTIHKOB
MOR u sipkoctr ¢oHa, BKIFOUasi HHPOPMAITHIO O COOSIX M OTKa3aX CUCTEMBI
LT31.

JlnanazoH M3MEpeHUsl METEOPOJIOTHYECKOH ONTHYECKON JalbHOCTH
(MOR) nataunkom MOR LT31 cocraeaser 10—10000 m. [Ipexen gomyckae-
Mol morpemHocT m3Mepenust MOR: £10 % B auanazonax 10-50 u 1500-
10000 m; 7 % B nuanazone 50-1500 M npu 1yIMHE U3MEPHUTEIHHOH 0a3bl
30, 50 u 75 m. U3mepenus siprkoctd poHa ((hOHOBOW OCBEIICHHOCTH) MPO-
M3BOIATCS B uarasone 4-30 000 ku/m2, npeen I0MycKaeMol MOrpeuIHo-
ctu m3mepenns £10%. BrimaBaempie 3HaueHns MOR ckomp3simie ocpemHe-
HBI 33 HCTEKIIyl0 | MUH. [INCTaHIIMOHHOCTh Nepefadl BBIXOAHBIX M3MEPH-
TENBHBIX CUTHAJIOB, mepenaBaeMbix B nudppoBoM kome ASCII, He menee 8
kM. JJatauk MOR LT31 (mepemaTdynk u MpHEMHHUK) UMEET CICIYIOIINE Ta-
OapuTHBIC pa3Mepsl M Maccy: BeIcoTa 2685 mm, mmpuna 420 MM, riryOuHa
1022 mm, macca nepematanka LTT111 85 kr, macca mpuemanka LTR111
82 kr. IloBepka MPOU3BOMUTCS [0 METOIMKAM HOBEPKH TPAHCMUCCOMETPOB,
u3MepHTeNeil IpsIMOTO paccesHus M JaTYMKOB SIpKOCTH (hOHA OpraHaMu
I'occrangapra Poccun wiau JpyruMu OpraHu3alysMH, aKKpeau TOBaHHBIMU
Poccrannaprom.

Hsmepumens oanvnocmu euoumocmu @H-3. Vizmepurenb nanbHO-
ctu BupuMoct ®U-3 paspabortan m cepuilHO BBITTycKaeTcs JIeHWHTpan-
CKHM ONITHKO-MeXaHn4eckuM oOwrenuHeHneM (r. C.-IletepOypr). Onmcanue
m3Mepurens gansHocTH BuguMmocTa (UJIB) ®I-3 u3moxkeHo B pyKOBOACTBE
skcmyaranun. ®M-3 npenHasHaueH A HENPEPBHIBHBIX JHCTAHIMOHHBIX
N3MEpPEHNH METEOpOJIOTHYECKON ONTHYECKOW MalbHOCTH IIyTeM HeEMo-
CPEACTBEHHOTO M3MepeHHs] Kod(duIMeHTa MpomycKaHnusi Ha N3MEpPHUTEINb-
Hoii 6aze 100 u 200 m. PaGota N/IB ®U-3 ocHOBaHa Ha NMPHHIUIE TPaHC-
MHCCOMETPA, COBMEIIAIOIIETO JIBYXKOHEYHBIH M OJIHOKOHEYHBIH BapUAHTHI,
U sBIseTCS MojepHu3anuei Qgoromerpa ummyiascHoro @U-2. OcHoBHOE
MPEUMYILECTBO — IOBBIILIEHHE TOYHOCTH M3MEPEHHsI METEOPOIOTNIECKOM
OINITHYECKO# TAIbHOCTHU 32 CUET YMEHBILEHHUs NpeJieNia MOrPeIHOCTH U3Me-
penusi koddduipenTa npomnyckanus. [1orpeniHocTs U3MEPEeHHs METE0po-
JIOTHYECKOH ONTHYECKOM JalbHOCTU cocTaBiseT £10 % uwa 70-150 m, £7 %
— 150-1300 m, £10 % — 1300-2200 m.
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Puc. 6.9. O6mmmii Bug MJIB ®U-3

NJIB ®U-3 cocTOHT U3 Clieayonmx GIOKOB U yCTPOHCTB (puc. 6.9):
6nok ¢oromerpudeckuii, b® (2); 6mok orpaxarensubiii, (BO) (7); Onox
unpukanuu, BU (6); mur ceresoii, IIIC (5); tpenora (4); moxacraska (3);
KOMIUIEKT Ka0eJel; MOHTaKHBIX JacTel; HEHTpaIbHBIX CBETOQHIBTPOB U
KOMIUIEKT 3allacHbIX dacTeil. POTOMETpHIECKUH OJIOK ABISIETCS OCHOBHOM
gacteio ®U-3, rie HaxomsaTest mmmyibcHas tammna (CIL-20), m3mydaromas
CBETOBBIE HWMITYJIbCHl AJIHUTEIBHOCTBIO 2 MKC, MOIYNb HM3MEPHUTEIbHBIH,
MIPOM3BOAIINI NPUEM M U3MEPEHHUE TOCIaHHBIX, OTpakeHHBIX 0T BO cBe-
TOBBIX MMIIYJIECOB M NPe0o0pa30BaHUE MX B aHAJOTOBBIN CHUTHAJ ¢ Iepena-
4yel B Oyiok mHAMKanuu. Onruyueckas cxema (GOpMUPYET U3MEPHUTENBHBIA 1
OIOPHBIH CUTHAIIBL. V3MepHTeNbHbII CUTHAN ITOCTyNaeT Ha (POTONPUEMHHUK
@I1VY-3, a omopHbiii — Ha OIIY-2. IIponeccopHblii MOAYIb BBIYHCISET
KO3 PHUIUEHT MPOIyCKaHus aTMOC(EphI TOCIIe MpeoOpa3oBaHus CUrHala B
HM3MEPUTENEHOM MOJYJIe M 3aHOCHUT €ro B NaMsATh Ipoleccopa. 3HadeHue
ko3(unreHTa IponycKkaHus npeodpasyeTcsi B aHAJIOTOBbIH CUTHAN H I10-
CTynaeT Ha OJIOK MHIMKAIMH, TJe TIPOMCXOIUT Npeodpa3oBaHue TOKa, TPH-
XOJISIIIET0 1O JABYXIIPOBOAHON JIMHUM CBS3H, C TOCIENyonield onngpoBKon
n BeraucienneM MOJI, koTopast BeICBeUMBaeTCs Ha MHAWKaTope. Momynb
MIUTAHUS HMITYJILCHOM JIaMIIBl COCTOMT W3 MOJYJS IHUTAaHWS W TaHeNH,
BKJIIOYAIONIEH BBIIPSIMHTEINb, LeNn (OpPMHUPOBAHMS OCHOBHOTO paspsiia U
nenu (GopMUpPOBaHUS TOIKUTA. biiok mHaMKammu (puc. 6.12) mpencrasieH
B MPSAMOYTOJIEHOM KOpITyce, Ha MepeqHel MaHeTu HaXOomsITcs TyMOiep pe-
KrMa pabOThl; KOMMYTATOP MOAKIIOYEHHST POTOMETPHIECKUX 0I0KO0B (2);
TymOiep pexnma aBTOMaTuKH (3); WHIMKATOPHI BKIFOUCHUS U3MEPHUTEIh-
HBIX 6a3 (4); undposoe Tabmo (5). B 6110k H3MEPUTETbHBIH HHIUKATOPHOTO
0JI0Ka BXOJAAT: MOAYJIb MHIAMKAIWMH, NPeIHa3HAUYCHHBIN I OTOOpakeHUs
n3mepeHHbIX 3HaueHniH MOJI, KOTOpBI COCTOUT M3 YETHIPEX3HAYHOIO Ce-
MUCETMEHTHOTO CBETOJUOJHOIO HHANKATOpA C ANHAMUYECKUM YIpPaBIEHU-
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€M OT MHKpOIIPOIECCOPa; MPOLECCOPHOE YCTPONCTBO, MPEIHA3HAUEHHOE
U IpeoOpazoBaHus m3MepuTensHoro curaaiga B MOJI, u mudpoBoi xox
s iepenadd B AMUC; 610k mUTaHUS TUHAN CBSI3H IS TIOAAYH YIPABIIS-
IONINX CHUTHAJOB; IpeoOpa3oBarelb, MPeoOpas3yoOmuil H3MEPUTEIBEHBIN
CUTHAJ Ui YIPaBICHHSA CaMOIHCIEM. BIIOK oTpakaTelpHBIN NpemHa3Ha-
YEeHHBIH IS OTPaKEHHs CBETOBOTO CHT'HAJNA, MTOCTYMHUBIIETO OT MepeaTIu-
Ka CMOHTHPOBAH B KOpITyce, B KOTOPOM HaXOZATCS YeThIpe NPU3MBI; (POTO-
MIPUEMHBIN MOJTYJIb; 000TpEBATENN ITPOTUB OOMEp3aHKsI IPUEMHON ONTHKY.

Puc. 6.10. Uagukatop OU-3

dotomerpuueckuii 00K MMeeT JBa MHYOPMAIMOHHBIX KaHajla CBS-
3M C OTpaKaTesJbHBIM OJOKOM. B 0onHOM KaHalle CBSI3b OCYLIECTBIISIETCS
gyepe3 ciI0il aTMocdepbl, KOTOPHII MPEICTaBIAETCS B BHIAE IIMIMHAPHIECKO-
ro 00beMa BO3/LyXa, TJe MPOU3BOANTCS N3MEpeHne KO3 PHUIHECHTA ITPOITyC-
KaHHs CBETOBOTO MMITYJILCHOTO Jyda OT OloKa (POTOMETPHUYECKOro 10 OT-
pakaress u oOpaTHO. B npyrom xaHane HHQOPMaIMOHHAs CBS3b OCYIIECT-
BIISIETCS TaKKe Uepe3 CIIOW aTMoc(epsl B BUAE IMIMHIAPUYECKOTO 00BeMa
BO3JlyXa, TOJHKO B HAIpPAaBIIEHWU OTpakaTeJIbHOTo OJ0Ka, B OOpaTHOM Ha-
NPaBJICHUU CBS3b OCYIIECTBISIETCS depe3 Kabesib B BUIE AJIEKTPUUECKOTO
CUTHaNa, BeIpabaTbiBaeMoro GoTonpueMHUKOM. B ¢oromerpuueckom O10-
K€ UMEIOTCS JIBa U3MEPHUTENIbHBIX KaHaja, KOTOpble 00padaThiBalOT CUrHa-
JIbl, IOCTYIAIOUIME 110 3THM JIByM KaHajaMm, T. €. 110 JJIMHHOW M KOPOTKOii
H3MepHUTENbHBIM 0a3aM. Pe3ynbTaThl U3MEPEHU MOCTYMAOT 10 JABYXIIPO-
BOJIHOI JIMHUM CBSI3H B OJIOK MHAMKATOPA.

Ontryeckas cxema ®U-3 mpencrasieHa Ha puc. 6.11. OHa cocrout
n3 AByX OJIOKOB — (DOTOMETPHUECKOTO M OTpaxkaTenbHoro. biok doromeT-
pHUYECKHH BKITIOYAET M3MEPUTENbHBIM KaHal M KaHall CpaBHEeHUs. B m3me-
PHUTENIFHBIM KaHaJl BXOAAT MMITYJIbCHAA Jlamra, KoHjaencop (1), ceeronenu-
tenbHas wiactuna (2), oobextus (7), 3amuTHOe cTekio (8 u 9), chepuue-
ckoe 3epkano (11), mmactuua (12), sepkanphas miactuHa (13), ceero-
¢unetper (14 u 15), nnadparma u doronpremuoe ycrpoiicteo OITY-3.
Cxema paboTaeT cleAyomuM o0pa3oM: CBETOBOHM MOTOK OT MMITYJIbCHON
JIaMITBI HampaBigeTcst KOHAeHcopoM (1), cBeTopennTenbHON mIacTHHOH (2)
u o0bekTHBOM (7) B BHIE Cab0 pacXOJAIIEToCs Jiyda depe3 3alluTHBIS
crekna (8 u 9) x uerhipeMm oTpaxarensHbM npr3Mam (10) u, oTpaxkasce ot
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HUX, COCTABIIIET N3MEPHUTENBHBIN OTOK (CHTHAN); CBETOACIUTEIbHAS TITa-
ctuna (2) otpaxaet 50 % CBEeTOBOTO MOTOKA OT KoHAeHcopa (1) na OITY-2;
BO3BPAICHHBIN OTPaXaTeIbHBIM OJIOKOM CBETOBOIl IIOTOK CHOBA IMPOXOANUT
samurtHble crekia (9 u 8), mamaer Ha cdepuueckoe 3epkano (11), mractuny
(12), sepxamsuyto miactury (13), ceerodmmstp (14), doxycupyercs Ha
mnadparme u, npoiias uepes ceeropuiptp (15), momagaer Ha PIIY-3, roe
(uKcHupyeTcss B KayecTBE M3MEPHTEIbHOTO CHTHANA. DTO cXeMma paboThl
®U-3 B pexxume usmepenuss MOJI Ha mmHHON M3MepuTenbHOH 6ase (200
M). B pexume koportkoii namepurensHoi 6a3bl (100 M) cBeTOBOH HOTOK,
npoias yepe3 kouaeHcop (1), cBeToaenuTenpHyo miactuny (2), 0ObeKTHB
(7), 3ammrHOe crexino (8), uepe3 cioit atMocdepsl (TONIIUHA KOTOPOTO
paBHa JutHE n3MepuTensHoi 6assl 100 M), 3amuTHOE cTEKIO0 (9), 00BEKTUB
(16), ceerodunstpst (14 u 15), mocrymaer na ®IIY-1 orpaxarenbHOTO
070Ka M TPUHMMAETCS B KAa4eCTBE M3MEPHUTENHBHOTO CBETOBOTO CHTHAIA.
Curnan, npeo6pa3zoBansbiii @IIY-1 B anekTpudeckwid, o kabemo nepena-
eTcsa B OTOMETpHICCKHNA OJIOK.

VIl ] \  —

Lul“ T

Puc. 6.11. llpuanmumuansHas ontrdeckas cxema /1B ®U-3

Xapaxmepucmuxu. ®U-3 obecrieynBaeT KPYyrIOCYTOYHOE HEIpe-
peiBHOE m3Mepenne MO/ B 100bIX METEOPOJIOTHUYSCKUX YCIOBHUSX BO BCE
Ce30HBI roja, pabortocnocober npu atmocheprom aasiaeHun ot 700 10
1080 rIla. TIpengen momyckaeMoro 3HaueHUs] OCHOBHOW aOCOJIOTHOMW TO-
TPEeIIHOCTH M3MepeHus Kod(dduinenta npomyckanus coctaBiuseT =1 % B
muanazone ot 0 g0 50 %, £1,2 % B amamazone ot 50 g0 100 %. IIpenen
JIOITyCKaeMOTo 3Ha4eHus morpemHocTa uamepenus MO/I:

Juamna3on, M 60-200 200-400 400-1500 1500-3000 3000-8000
Horpemnocts, %  £15 +10 +7 +15 +20
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Wzmepennsre 3nadeHnss MOJl aBTOMaTHYecKu OCPETHSIIOTCS 3a WC-
TEKIIYI0O MUHYTY W OTOOpa)karoTCs Ha JIMIIEBON MaHENN 0J0Ka MHANKAINN B
mudpoBom Buze. [Ipyu mopkmOYeHHH K CPEACTBAM PETHCTPANWH, HAlpH-
Mep, aMmepBoIbTMeTpa peructpupyromero H3092, obecneumBaercs He-
MIPEPBIBHAS PETUCTPALUST KO (HUITEHTA MTPOITYCKAHUSI C JUCKPETHOCTHIO |
MuH. @U-3 OTHOCATCS K CpeACcTBaM U3MEPEHMSI U TIOJJIEKAT TOCYyAapCTBEH-
HOW TOBepke WM KanuOpoBke opranamu Poccranmapra. IloBepka ®U-3
MIPOM3BOIUTCS TIPH BBIITYCKE U3 MPOU3BOJICTBA U B IIEPHO/] SKCILTyaTaluH.

JMamuuk euoumocmu FS11. JlaTunk Buaumoctu FS11 BeimyckaeTcs
bupmoii Vaisala (OunnsHaus), sBusiercs MoAUGUKALACH U3MEPUTENIS BH-
mumoctu FD12. Jlatunk Buammoctu FS11 mpeaHasHayeH A M3MEPCHUS
METEOPOJIOTHUECKOI ONTHYECKON NANbHOCTH BHIMMOCTH B JH000€ BpeMs
CYTOK TIPH BCEX METCOPOJIOTHYECKUX YCIOBUsAX. OH CKOHCTPYHPOBAH B Ka-
yectBe Jatynka MOR B aBTOMaTH3MpPOBAHHBIX METEOPOJIOTHUECKHX a3PO-
JPOMHBIX M3MEPHUTENBHBIX CHCTEMax Ul OINPEAEICHUs NaJbHOCTH BHIH-
moctu Ha BIIII. FS11 — ycTpoiicTBO, HEMOCPEICTBEHHO M3MEpSIOIIee
IPSIMOE PaccesHHE CBETa YAaCTHILAMM, HAaXOAAIIMMHUCS B ONPENCICHHOM
ocBemmaeMoM obbeMe Bozayxa. Ilepenardnk m3nmydaeT MH(paKpacHbIC M-
MyJIbChI, TPUEMHHK YJIABJIMBAECT PACCESHHBIN YacTUIaMH cBeT. VIHTeHCHB-
HOCTh PAacCEesIHHOTO BO3JYIIHBIMHU YaCTHUIIAMH CBETa M3MeEpsIeTCs U IPeod-
pasyercsi B METEOPOJIOTHYECKYIO ONTHYECKYIO JalIbHOCTh C IMOMOLIBIO all-
rOpUTMa, OCHOBAaHHOTO Ha KanuOpoBke naTyvka Buaumoct FS11 mo
TpaHcMuccomeTpam «Mitrasy.

Puc. 6.12. O6uias cxema narduka BugumMocTd FS11

[TpuHiMn u3MepeHuss — mpsMoe paccesHue. J[aTdnk BHUAMMOCTH
FS11 (puc. 6.12) cocrout n3 nzmepurensHoro 6Oinoka (7), MHTEpHEUCHOro
60ka (2) u mautsl (3). Usmepurensueiii 610k FSM101 BrimtouaeT usMepu-
tesbHBIN KoHTposutep FSC101 m onTnyeckyro 4acTb, B KOTOPYIO BXOJST
nepeaTyiK ¥ MPUEMHHMK C 3allUTHBIMH KO3BIPbKaMH, 00OpYJOBaHHBIMHU
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BCcTpoeHHBIM oborpeBoM. MHTepdeticuprii 610k FSI101 cocrout m3 xom-
MyHHKaInoHHOTO KoHTpoiuiepa FSC201, 0CHOBHOTO MCTOYHHKA ITHTAHUS,
JOTIOJTHUTEIHHON MOJIEMHOH IIIATHI M Pe3epPBHON OaTapey 3JICKTPOITUTaHHS.
MauTa COCTONT M3 OCHOBAHHMS, NIPEJHA3HAUYCHHOTO IS KPETIeHUs K QyH-
JaMEeHTy WM Ipyroi ruatdopme, u mradrd. K mTanre mMadTsl KpemuTcs
HM3MEPHUTENBHBINA OJIOK U KOpITyc nHTepdeticHoro O1oKa.

JlaTunK CKOHCTPYHPOBAH TaKUM 00pa3oM, YTO ONTHYECKUE OCH MPH-
€MHHUKa ¥ NepeJaTyrKa HaKIOHEHb BHU3 U B CTOPOHY OT MauThl. YTOJ U3-
MepeHHUs paccessHus cocTaBisieT 42°. s 3alUThl OT CHera, J0XKAS U NBUIN
nepeiaTyiK ¥ MPUEMHHUK CHaOXEHBI 3allIUTHHIMHA KO3BIPbKAMHU CO BCTPOCH-
HBIM o0orpeBoM. Jlatumk Bumumoctd FS11 siBisieTcst MOMHOCTBIO aBTOMa-
TU3UPOBAHHBIM MCTOYHHUKOM HMH(OPMAIMU O pe3yibTaTax U3MEPEHUs Me-
TEOPOJIOTHYECKOH ONTHYECKOH NAIBHOCTH (BUIUMOCTH) U CTaTyce (COCTOS-
HHUM) JaTYUKa. JTa HHPOPMAIMI aBTOMATHIECKH TIePeaeTcs B KOMIIBIOTEP
u otoOpakaercs Ha dKpaHe auciuies [I9BM, k KoTopol MOIKIIOYEH AaT-
yuk. Kpome srtoro, ¢ momouipto [I9BM npousBogutcs AUCTaHIIMOHHOE
ynpasieHue natdyukoMm. Habop koMaH[ OCYIIECTBISETCS HA YPOBHE IIOJIb-
30BaTelsl M Ha YPOBHE aAMUHHCTpaTopa. Ha ypoBHE mosb30BaTesst BBOIST-
Csl KOMaH[bl, 10 KOTOPBIM IIPOU3BOJUTCS BbIlada MH(GOPMAIMH B OIpee-
JICHHBIX PEKUMaxX, THUIAX, CKOPOCTIX, MHTEpBaJlaX BPEMEHH, HPOCMOTP
cnmcka Bepcuil mporpammHoro obecnedyenusi. Habop komana ypoBHs aj-
MHUHHUCTPATOpa JaeT BO3MOXKHOCTh MPOM3BOJUTH BBOJ KOMaH]I, MIO3BOJISIO-
LIMX MPOBEPUTh U YCTAHOBUTH STAJIOH JUIS KOHTPOJIS 3arpsi3HEHHUS U KOH-
TpoJIsl CHI'Hala OOpaTHOTO pacCesiHUSl OKOH, YCTaHOBHUTH KaJMOpOBOYHOE
3HAYEHHE AAJTbHOCTH BHIUMOCTH, BHIITOJHHUTH IPOBEPKY U IPOLETypY Hpo-
BeAeHHUs KaJMOPOBKH, BBECTH NMONPABKH Ha 3arps3HEHHE CTEKOJ AaTdhKa
(mepematumka u mpuemHnka) FS11 u matumka sipkocTH (hOHA, BKIFOUUTH
KOHTPOJIb 000TpeBa, a TaK)Ke BKJIIOYHTH U OTKIIOYHTH 00orpeB. biok-cxema
natunka BugumocTr FS11 npeacrasiena Ha puc. 6.13.
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Puc. 6.13. binok-cxeMa naruuka suagumocta FS11
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Iepenatanx FST101 cocrouT n3 MHDpaKpacHOro CBETOANOIA, KOH-
TPOJILHOIM M TPUITEPHOHM CXEM, CTaOMIN3aTOpa MHTEHCHBHOCTH CBETOANO-
7, IPUEMHHUKA MPSAMOTO PACCESHHS, CXEMBI KOHTPOJIS 3arPsI3HEHHOCTH OK-
Ha. DJIEKTPOHUKA MepeNaTdnKa HaCTPOEHa TaK, YTO MH(PPAKPaCHBIH CBETO-
VO M3ITydaeT CBET ¢ YacToTou 2,2 kI, qpyroif KOHTPOIUPYET HHTCHCHUB-
HOCTh M3JIy4aeMoro cmera. JlomomHHUTENnbHBIH (OTOAMOA M3MEpSET CBET,
OTpaXEHHBIH OT OKHa, JUIsl KOHTPOJIS ero 3arpsisHeHHOCTH. [IpuHumn u3me-
pEeHUs 3arpsS3HEHHOCTH OKHAa OCHOBBIBAETCS HAa ONpENEIICHHH W3MEHCHHUS
o01ero oTpakeHus: cBeTa nopepxHocTeio okHa. [Ipuemunk FSRW1 cocro-
UT U3 YyBCTBUTEJIHLHOTO dJIEeMEHTa (CBETOMO/1a), TPUHUMAIOILETO paccesH-
HBII aTMOc(epol cBeT, ycunuTels, GpuibTpa, aHaJIoro-Iu(poBOro KOHBEp-
TOpa, CXEMbl M3MEPEHMs 3arps3HEHHOCTH OKHAa M APYIMX KOHTPOIUPYIO-
X ¥ CHHXPOHU3UPYIOMIHX ycTpoHcTB. DOTOIMON NPHEMHIKA YIaBIHBACT
(TpUHMMAaET) UMITYJIbCHI CBETA, OTPa’KaeMble OT adPO30JIbHBIX YACTHII, Ha-
XOJSIINXCSA B OCBEIAEMOM IIepeJaTIYMKOM oObeMe Bo3lyxa. Hampsokenue,
B030y>k1aemMoe B ()OTOMO/IE IPHHATHIMH UMITYJIbCAMHU CBETA, PUIBTPYETCS
U pacrosHaeTcsi ()a309yBCTBUTEIBHBIM CHHXPOHU3HPOBAHHBIM C TIPHEMHHU-
koM ycunutenem. [Tnara koutpossiepa FSC101 cocrout u3 MHKpOIpoOIEC-
copa, KOMMYHHUKAIIMOHHOTO MHTepdelica, CXeMbl H3MEPEHHUS TEMIIEPaTyphl,
cXeMbl 0e30MaCHOCTH, MTAaMSTH, CXeMbl MOHMTOPHUHTA U KOHTpOJIIepa 000r-
peBa. Untepdeiicupiii 6ok FSI101 cocTOMT M3 OCHOBHOI'O YyCTpOMCTBa
AJIEKTPONIUTAHMS, IUIaThl KOMMYHHKAI[MOHHOTO KoHTposuiepa FSC201 u
pe3epeHoit Oatapen FSB101. MHTepdelicHBIN OJIOK MUTAETCA OT CETH Iie-
PEMEHHOTO TOKa, KOTOPBI MpeoOpa3yeTcst yCcTPOHCTBOM 3JIEKTPONHUTaHUS U
oOecrieunBaeT MMTaHUE W3MEPUTEIIFHOTO 0JIOKA, BKIIFOYAsi 000TPEB, a TaKKe
nmatunka sipkoctu ¢ona LM21. TIporpammHoe obecnieueHue OaTdrka Ha-
CTpaMBaeTcsi MO CHCTEMHBIM mapameTpaM. [IporpaMMHBINH KOJ COAEPKHUT
JITOPUTMBI 00pAaOOTKM CHTHAJIOB M BPEMEHHOM CHHXPOHMW3AIMU CHCTEMBI.
[Mocne nepe3anycka qaTyvka WIK MOJKIIOYEHHS IMTAHUS IpOrpaMMa WHH-
LUHUPYET pabouyto CTPYKTYPY JAHHBIX U CUUTHIBAET CUCTEMHbIEC TapaMeTphl
¢ QudLI-NaMsATH B ONIEPaTUBHYIO MaMsTh. [IporpaMmma coepKuT OT/eIbHbIE
3aJla4M, KOTOPBIE BBHIMOJHSIIOTCS B pEajlbHOM BPEMEHHU 0/ KOHTPOJIEM sIIipa
onepanmoHHol cuctemsbl. [Iporpamma paboTtaeT ¢ 0a30il JaHHBIX, B KOTO-
pO# XpaHsTCS Bce M3MepeHHble 3HaueHHs. [laHHble B 0a3e OOHOBISIFOTCS-
IIPU BBITIOJIHEHUH CITy>KeOHOH 3aaun, a coOOIIEHNs U 3anpochkl GopMHUpY-
I0TCS KaKk OTJeJbHas 3aj1ada. PopMUpOBaHNE CUTHAJIOB TPEBOTH IIPOU3BO-
JIMTCSI HA OCHOBaHMHM MH(OpMaIK, coOMpaeMoii BO BpeMsi U3MEPEHUIL.

Hatunk FS11 BBINOJHSAET M3MEPEHUS NAIBHOCTH BUIAMMOCTH C 15-
CeKYH/IHBIM MHTEpBAJIOM, M3 KOTOporo 14 c. 3aTpauuBaeTcsi HA U3MEpEHHE
CUTHajia MPSMOro paccesHus M 1 c. — Ha IpPOBEAEHHE IMArHOCTHKH. B
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0JI0Ke NMpPUEMHHUKA CHTHAN, MOCTYNHBIIMKA Ha ()OTOAMOJ, YCHIIMBACTCS U
¢uIpTpyeTcs ¢ moMoImbo ycunurtenei. OTOIIBTPOBAHHBIA CUTHAN PaCIIO-
3HaeTcsl (pa304yBCTBUTEIBHBIM CHHXPOHH3HUPYIOIIUM YCHIHUTENIEM W KOH-
BepTUpYeTCA B MU(POBHIC 3HAUSHHS C IOMOIIBIO0 16-0MTOBOTO KOHBEpTEpa
Uil nanbHeimel o0pabotku. BrmomHseTcs pacder Kod¢p¢HUIHMEeHTa pac-
CESIHUS TI0 BBIOOPKE CHTHAJIOB, TIPH 3TOM CHTHAJBI Pa3/eNAIOTCA Ha MOIy-
YeHHbBIC OT Kallellb ¥ OT JPYrHX pacceuBaromux cybocranuumii. Koadhumm-
€HTBI PACcCesHHUsI PACCUMTBHIBAIOTCS OTAEIBHO Ul Pa3HBIX pacceuBaTeneil,
3aTeM ompenensiercs: o0muii koadpuuueHT. MeTeopojaorniyeckas OnTHYe-
CKas JaJIbHOCTh PAaCCYMTBHIBACTCS 110 CyMMapHOMY KO3(h(HIMEHTY paccesi-
HUSL.

W3MepeHuss MeTeopoIoruyeckoi ONTHUECKOH AaIbHOCTH MPOHU3BO-
narest B quanazone 5—75000 m. IlorpemHocTs n3MepeHus: METEOPOIOTHYe-
CKOH OINTHMYECKOH NAIbHOCTH cocTaBiiieT He Ooisee +10% B auamasone 5—
10000 M u £20% B nuanazone 10000-75000 m. 3HaueHHs] METEOPOJIOTUYE-
CKOW ONTHYECKOH NaTbHOCTH NPEACTABIAIOT COOOH CKOMB3SIIE OCPEIHEH-
Hble 3a uctekmue 1, 3 u 10 MuH. (M3MepeHHbIe 3a 15-ceKyHIHbIC HHTEpBa)
3HAaYCHUS KOX(PQUIHEHTa MPSMOTO paccesHHus (MOKa3aTeisl OCIaOIICHIS).
VcTouHMK MMITYJIBCHOTO CBETa MepeaTunka — HH(PaAKPaCHBIH CBETOAHON
¢ JumHO# BonHBI 875 HM. IlpmeMHHMK paccessHHOro cBeta — (OTOIHON
PIN6D1. BpixomHble HW3MEPUTEIIbHBIC CHUTHAIBI BBITAIOTCS B HUGPOBOM
kone ASCII gyepes nocnenoBarenbublid naTepdeiic RS-232 unmu MogeMHyto
JUHAIO. J[UCTAaHIIMOHHOCTD NEepefaydl U3MEPUTENbHBIX CUTHAJIOB 10 JMHU-
sIM cBsi3M cocTaBisieT 1o 1200 M mpu ucmons3oBaHuu uHTEepdeiica, 10 10
KM TIPH HCIIONTb30BaHUK MOJIeMHOH JinHun. Jatank Buaumoctu FS11 pabo-
TOCTIOCOOCH Tpu TeMriiepatype ot -40 mo 65 °C, Bo3MoxHa ero paborocro-
CcOOHOCTh TIpH TeMIlepaType BO3ayxa oT -55 mo 65 °C, oTHOCHTETBHOU
BIakHOCTH Bo3ayxa ot 0 mo 100 %, ckopoctu Berpa mo 60 m/c, romonene,
ocankax u Merensix. ['abapuTHble pa3Mepsl AaTduKa: BbIcOTa 2,8 M, JUIMHA
0,9 m, mupuna 0,5 M .

6.3. CpencTBa u3MepeHusi BHINMOCTH B aTMocdepe

@omomempyol (mpancmuccomempsl) TO3BOISIOT BBITOTHATH HEMO-
CpEICTBEHHBIE HM3MepeHHs Kod(duuueHTa mporyckanus (ko3 urmenta
MPO3PavyHOCTH) aTMOCc(hephl MEXY IBYMs TOYKamH B mpoctpancTtBe. OHU
JAIOT OIICHKY CPEIIHETO MoKa3aTes 0CinabaeHus, BKIIOYAst OIEHKY BIIHSTHHS
Ha M3MepeHue pa3dpoca U TOTJIONICHHS CBETa, U 00ECIIeYNBAIOT HAICKHYIO
OIIEHKY OCJIa0JIeHHsI HE3aBUCUMO OT THUTIA aTMOC(HEPHBIX SBICHHMA, KOTOPhIE
MIPUBOJIAT K YXYAIICHUIO BHIUMOCTH TaKUX, HAPUMED, SBICHHUH, KaK TY-
MaH, JIOX[Ib, CHEr, NbUlb. B Poccun u ctpanax CHI' B Hacrosiiiee Bpems
MPUMEHSIOTCS  CICIYIOIUE TPAHCMUCCOMETPBI ((OTOMETpHI): (POTOMETP
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nmnyibcHeI OU-1 (OU-1M); dpotomerp mmirynscHbI OV-2; n3mepuTens
naneHocTH BHAEMOCcTH (MITRAS) mpomssoactBa ¢upmer Vaisala (Pun-
nsaans); Tpadcmuccomerp SKOPOGRAF 11 FLAMINGO npomsBoactsa
¢dupmsr Jenoptik Impulsphysik GmbH (Tepmarwis)

@omomemp umnynvcuoviii @H-1 (puc. 6.14) — OTHOKOHEUHBIH
pudOop, N3MEPUTEITBbHBIN CBETOBOW CHI'HANI MIPOXOJUT IIyTh OT IepeaaTINKa
K NPU3MEHHOMY OTpa)kKaTellto U 00paTHO K NMPUEMHHUKY. MexXIy Npu3MeH-
HBIM OTpakaTeieM M (oromerpuueckuM O6j0koM (20 M) MOXKET ycTaHaB-
JIMBAThCS JOTOJIHUTENBHBIN oTpaxkarens (OyvokHMN). OTpakaress NpH3-
MEHHBIH (JanbHUi) ycTaHaBnuBaercs Ha pacctossHuu 100 M ot horomeTpu-
4yeckoro OyoKa, CIeJoBaTelIbHO, JUIMHA IYTH H3MEPUTENILHOTO Jyda CO-
crasisgeT 200 M, a nuanas3oH u3Mepenus MO/I npu oaHOM U3MepUTETbHON
6aze cocraBmsier 133-8000 m. IIpu nByx0a30Boii crcTeMe M3MEpPEHHS OHa-
na3oH u3mepenus MO/] cocrasmszet 30—-6000 M.

Puc. 6.14. ®otomerp nmmnysbcHbrid GU-1:

1 — 6ok poTomeTprudeckuil; 2 — OTpakaTenb JadbHUI
(mpu3MeHHbIH); 3 — oTpakaTenb OmmKHHN; 4 (5, 6) — mpeoOpa3zoBaTelnb, MyJbT,
BOJITMETP IU(POBOIA; 7 — OyaKa 3amuTHas A 6J10Ka (POTOMETPHUIECKOT0; 9 —

MauTa JUIsl YCTaHOBKHU OTpakaTess JajbHero Ha BbicoTe 5 m; 10 — mranra uist
YCTaHOBKH OTpaxkaTess OarkHero; 11 — 3aluTHEIA KOXKYX C Kao3H

Texunueckue xapakrepuctuku GU-1:

— TIpenen AOMYyCKaeMOH IOTPEIIHOCTH H3MepeHUs Kod(dHuuueHTa
MIPOIYCKAaHUs HEHTPAIBHBIX CBETO(PHUIBTPOB cocTaBisieT 3%, 4TO COOTBET-
CTBYET IIpeiely OCHOBHOM AomyckaeMoi norpemHocty mmeperns MO/,

— ¢oromerp ®U-1 (OU-1M) paboTocniocoOeH pH BO3IEHCTBUN OK-
pyXxaromeii cpeasl ¢ Temmeparypoit ot -60 no 70°C, mpu OTHOCHTENBEHOU
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Braxsaoctd 10 100%, BuOpamuu c¢ gactotoit 20-25 ', mpu yckopeHun
19,6 m/c? B TeueHue 30 MuH.

— 6moxu ¢poromerpa ®U-1 (OU-1M), paszMeriaemMbie Ha OTKPBITOM
BO3/IyX€ WM B HEOTAILUTMBAEMBIX TOMEIICHHAX, PAOOTOCTIOCOOHBI IPH TEM-
mepaType OKpyKaromero Bo3ayxa ot -50 mo 50°C, oTHOCHTENFHON BIaXK-
HocTtH 10 100%, mpy CKOpOCTH BO3IYIIHOTO MOTOKA 0 55 M/C, IIpu HHEe,
poce, cHere, roJiojeie, MbliIH, JOXKIE;

— onmoku ®U-1 (PU-1 M), ycTaHaBIMBaeMbIC B OTAIUIMBAEMBIX IO~
MEIEHUSX, PadOTOCIIOCOOHBI MIPU TEMIIEPAType OKPYXKAIOLIETo BO3/1yXa OT
5 no 50°C, otHOCHTENBHOH BiIaxkHOCTH 10 100%;

— 3JIEKTPOIIUTaHUE — OT CETH NEPEMEHHOT0 TOKa HarpspkeHueM 220
B uactotoii 50 I'u. [Torpebisemas MOITHOCTb, BKIIFOYast 000rpeB, He OoJiee
300 BA;

— obecrieueHa HenpephIBHAS (KPYTIIOCYTOYHAsI) paboTa C BO3MOXKHO-
CTBIO HETIPEPHIBHOM PErHCTpanny ¢ IMOMOIIbI0 camonucia H-392;

— cpemHmii cpok ciyk0b1 10 ner, cpenHss HapaboTka Ha oTkasz 2000
4, cpelHee BpeMs YCTpaHEeHHMs OTKa3a 2 4.;

— ®U-1 (OU-1M) TparCOpTHPYETCS BCEMH BHAAMH TPAHCIIOPTA,
macca He 6omee 250 Kkr;

— IUCTaHIMOHHOCTH IePelaul CUTHAJIOB IO TPEXNPOBOIHOM JIMHUU
cBsa3u anuHoi 1o 8 kM. IlepenaBaemsblil curnan ananorossiit (ot 0,5 no 45
B).

Domomemp umnyavcuoiii @H-2 (puc. 6.15). OU-2 saBusercss Kom-
OMHMPOBAaHHBIM TPAHCMHCCOMETPOM.

OH paboTaeT W Kak OJHOKOHEYHBIH mpuOop, Korna pabouwii Jyryd,
N3JTydaeMblii TIepeaTInkoM, OTpaXkaeTcs OT NMPHU3MEHHOTO OTpakaTens U
BO3BpAIAeTCs K MPUEMHHUKY, HAXOIIEMyCs B OJJHOM OJIOKE ¢ IepeaTyu-
KoM (B OJIOK (hOTOMETpPHUYECKHIT), M KaK JBYXKOHCUHBIA MPHOOp B CIydae
npueMa pabouero Jyda, M3Iy4aeMoro MepeAaTduKoM, MPUEMHHUKOM, yCTa-
HOBJICHHBIM B OJIOKE TIPU3MEHHOTO OoTpaxarens. B atom ciydae ®U-2 pa-
6oTaer mo OsKHEH 0asze (B 2 pa3a kopoue nanbHei). Takum obpaszom, do-
tomerp PU-2 sBngercss 1Byx0a30BBIM TPAHCMHCCOMETPOM 06€3 TOIOJHU-
TEJILHOTO MpueMHuKa. OTpaxkaTelb MPU3MEHHBIH MOXKET YCTaHaBJIMBATHCS
Ha paccrossuu 100 win 90 M ot hoTomerpruueckoro Oioka. B pexxume pa-
O0THI OJTHOKOHEYHOr0 TPHOOpa JUITMHA W3MEPHUTENBHOW 0a3bl COCTaBIISET
200 mm 180 M, B TO BpeMs Kak JUIsl ABYXKOHEYHOTO Ipudopa JIMHa U3Me-
putenbHO# 0a3bl (kopoTkoit) cocraBisier 100 mwim 90 M. IlepexiroueHue ¢
JUTMHHOH 0a3bl Ha KOPOTKYIO M 0OpaTHO MPON3BOIUTCSI aBTOMATHYECKH.

Texunueckue xapakrepuctuku OU-2:

— JIMana3oH M3MEPEeHMs] M Perucrpanuy Kod(p¢HuuueHra MmpoIrycKa-
Hust B armocdepe ot 0 1o 100 %, npenen 0CHOBHOH J10ITycKaeMoii morpen-
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HOCTH HU3MEpeHHs Kod(pUIHEHTa TPOIYCKAHHUS HEHUTPaIbHBIX CBETO-
¢umbTpOB + 1,5%);

— TpeJesl OCHOBHOW JOIyCKaeMOM MOTPEIIHOCTH U3MEPEHUSI METEO-
POJIOTHYECKOW ONTHYECKON NANBHOCTH BUAMMOCTH: = 15% B nmama3one
60-200 m; + 10% B muamazone 200—400 m; = 7% B quanazone 400-1500 m,
+ 10% B nuanaszone 1500-3000 M, + 20% B nuanazone 3000—-6000 m;

— oTomeTp ummynbcHbI DU-2 paboTOCTIOCOOCH TPU BO3ACUCTBHU
Ha HEro OKpyxaromiei cpens! ¢ TeMmnepaTtypoit or —60 go 70°C, oTHOCH-
TenpHOM BnaxHoctu o 100 %, Bubpanuu ¢ yactotoi 20—25 I'n mpu ycko-
penun 19,6 m/c? B Teuenue 30 MUH.,

Puc. 6.15. ®otomerp ummynscHbIi PU-2.
1 — 610K poToMeTpHUecKHil; 2 — OTpaxkaTeNb NPU3MEHHbIH (IPUEMHHUK); 3 —
IINT CETEeBOI; 4 — OJIOK yIpaBIICHNs] U MHANKALMH; 5 — TPEHOTa;
6 — Oynka 3amuTHas 11 610Ka GOTOMETPUUECKOT0; 7 — 3al[UTHBII
KOXKYX C JKaJo3u it 6J10ka poToMeTprIecKoro; 8 — mayra Juist
YCTaHOBKHM OTpakaTelsi IPU3MEHHOTO (IPHEMHNKA) Ha BBICOTE 5 M

— 0noku ®U-2, pa3meriaemMble Ha OTKPHITOM BO3/IyXe MJIHM B HEOTAIl-
JIMBa€MbIX MOMENICHUSAX, PA0OTOCIIOCOOHBI IIPH TEMIIEpaType OKpyKaromie-
ro Bozayxa ot —50 no 50°C, otHocuTenbHOM BaaxkHoctu 1o 100 % npu
CKOpPOCTH BO3AYIIHOTO IMOTOKa (BeTpe) Mo 55 M/c, mpu WHEe, poce, CHere,
TIBUTH, TOXK/JIE, TOJIONEE;

— Onoku ®U-2, ycraHaBIMBaeMble B OTAIUIMBAEMBIX MOMEICHUSX,
paboTOCIOCOOHBI TIPH TEMIEpaType OKpY)Karoliero Bozayxa ot 5 go 50°C,
OTHOCHTEJIBHOM BIIaXKHOCTH 10 80 %;

— oanektporutanne ®U-2 ocymecTBaseTCsl OT CeTH OAHO(A3HOTO
MepeMEHHOT0 ToKa HampspkeHueM 220 B, gactotoit 50 I'm. IloTtpebasemas
MOIIHOCTH 0e3 oborpeBa 40 BA;
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— o0eceyeHo KPYII0CYyTOYHOE M3MEpPEeHHE M PErucTpamus ¢ IoMo-
mpio camorciia H-392 mMeTeoposnorndeckoi ONTHIecKOd JalbHOCTH BH-
JIMMOCTH;

— CpenHHil CPOK CITY>KOBI § JIeT, TapaHTUHHBIA CPOK SKCIUTyaTaluu 2
rona;

— @U-2 TpaHCHOPTHpYETCS BCEMH BHAAaMHU TpPAHCIIOPTa, Macca He
6omaee 100 kr;

— JIMCTAHLIIMOHHOCTB MNepeladyd U3MEPUTEIbHBIX CUTHAJIOB M yIpaB-
JeHust GOTOMETpPOM 110 8 KM IO TPEXIpPOBOIHOHM JMHMHU cBsi3H. Ilepe-
JlaBaeMblii CUTHAIl aHAJIOTOBBIN; UMeeTcs OJIOK, obecrednBalomuii Ipeoo-
pa3oBaHKE aHAJIOTOBBIX CUT'HAJIOB B IU(POBON KOJI.

Hzmepumensv oanvhocmu suoumocmu H/IB-MITRAS — nByxko-
HeuHbIi Tpancmuccometp (puc. 6.16), cocrosumii u3 nepenatunka LP11 u
npuemauka LR11, ycranaBimBaeMbIX Ha KOHLAX HM3MEPHTENBHON Oasbl,
JUTHHA KOTOpPOi MokeT coctaBiaTh 10, 35, 75, 150 u 200 m. UIB-MITRAS
MOXKET paboTaTh M Ha JBYX M3MEPHUTEIbHBIX 0a3ax, Korja MeXIy IepeaaT-
gukoM LP11 n mpuemuukom LR1 ycranaBnmmBaeTcs emie oAWH MPHEMHHIK
LR11.

Puc. 6.16. N3meputens nanpHOCTH BuauMoctd MITRAS

Juamna3zoH M3MepeHus] METeOPOJIOTHUECKOW ONTHYECKON NalnbHOCTH
MO/I (MOR) 3aBUCHT OT AJIMHBI H3MEPUTEIbHOM 0a3bl U COCTABISIET OT 7
10 400 M mipu rHE M3MepuTenbHOK 6a3el 10 M, oT 25 1o 1500 M npu amu-
He m3MepuTenbHoi 6a3er 35 M, oT 50 10 3000 M mpu [UTMHE H3MEPUTETHHON
6a3s1 75 m, ot 100 o 6000 M npu anwHE M3MepUTENbHOM 6a3er 150 M, oT
150 1o 8000 M mpu anmuHe u3mMepuTenbHor 6a3s1 200 M.

ITpu pabore Ha AByx 6azax amamnazon m3mepenuss MOJl (MOR) co-
crasisier: oT 7 10 1500 m npu 6a3ax mmHO#H 10 1 35 M, ot 7 10 3000 M pu
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6azax mmuHOM 10 1 75 M, ot 7 mo 6000 M mpu 6azax mmmHOK 10 1 150 M, oT
7 no 8000 M mpu 6azax mmmHOH 10 1 200 M.

[Ipenen OCHOBHOW IOIyCcKaeMOW MOTPEIIHOCTH HM3MEpPEeHHs KO03(]-
¢unueHTa MPOMYCKaHMUS HEWTPAIbHBIX CBETOPHUIBTPOB +1%. JlomonHu-
TeJNbHAs MOTPENTHOCTh U3MEPEHUS KO PHUIMEHTa IIPOITyCKaHUs B pabodnx
YCIIOBUSIX HE TIpeBbImaeT +1%.

CoemectHo ¢ nepenataukom UJIB-MITRAS LP11 moxer ycranas-
JIMBAThCS JATYMK sipkocTH (oHa (poHOBOW ocBeweHHoctd) LM11. Own
oOecrieynBacT U3MEPEHUS SIPKOCTU (oHa B nuamna3one ot 4 g0 30000 xa/m ¢
MOTPEeIIHOCTEI0 He Oonee £15%.

OkcrutyatannoHHele Xxapakrepuctuku UIB-MITRAS:

— Osioku, pa3Meriaemble Ha OTKpeiToM Bo3ayxe (LP11, LR11,
LM11), paboTocmocoOHBI iU TeMIIEpaType OKpy X aroteit cpeast ot -50 no
50°C, otHOCUTENBHON BiaxkHOCTH Bo3ayxa oT 0 mo 100%, ckopocTu BO3-
IOYIIHOTO TOTOKa (Berpe) mo 60 m/c, atmocdeprom maBmernun ot 600 rlla,
TOJIOJIENIE CO CKOPOCTHIO HaAMEP3aHHs JIbAa 10 12 Mm/d;

— OJoKM, ycTaHaBIMBacMble B pabodeM NOMENICHHH (TepMHHAI,
CPEACTBa PErucTpanuy), padboTOCIOCOOHBI TIPH TEMIEPaType OKpYXKarolie-
ro Bo3ayxa ot 5 1o 40°C, otHocutensHOU BiaakHOCTH OT 0 10 100%, aT™mo-
ctheprom nasnenun ot 600 rlla;

— paboTocnocoOeH Mpy MUTaHUHM OJHO(A3HBIM TEPEMEHHBIM TOKOM
HanpspkenueM 220 B, uactoroit 50 T'. IlotpeGnsiemas MOIIHOCTB: mepe-
natuuk LP11— ne 6onee 300 Bm, npuemuuk LR11 — ne 6omnee 250 Br,
naTdrk GOHOBO ocBemeHHOCTH — He Ooee 50 Br;

— Macca mepenaTduka 35 Kr, IpUeMHHKa 35 Kr, JmaTduka (QOHOBOI
ocpenieHHOCTH 10 KT

— BIIEKTPOMAarHUTHO COBMECTHM C a3pOJPOMHBIMHU BH3YaJIbHBIMH U
HEBHU3YaJIbHBIMI HaBUTAILIMOHHBIMH CPEICTBAMU;

— UAB-MITRAS wMoxer ucmomb3oBaThest s m3Meperus MOJ]
(MOR) aBronomuo, B cucreme ompeneierus RVR (RVR-MITRAS) u B
ABTOMAaTHYECKHX METEOPOJIOTMYECKUX M3MEepUTENbHBIX cucTeMax (AMUC);

— mepenaya U3MEPHUTENILHBIX CUTHAJIOB MPOM3BOAMUTCS B IH(pPOBOM
kozae (ASCIl) o nByXMpPOBOAHOM JUHHUK CBS3M JUIMHOW 10 1,5 kM, a mpu
HCTIONB30BaHUK MOIeMOB (Hanpumep, DMX21) — anuHoii 10 50 km;

— cpeaHuii cpok cayxObl 10 ser, cpennsst HapaboTka Ha oTka3 5000
4.,

— B UJAB-MITRAS o6ecrnieuena curnanuzanusi 00 0Tka3ax OJIOKOB H
9JIEMEHTOB, O 3arpsSA3HEHUH ONTHKH; UMEETCS 000TpeB 3aIUTHBIX CTEKOJ U
CTaOMIIM3aLUsl TEMIIEPATyphl BHYTPH OJIOKOB.

Tpancmuccomemp SKOPOGRAFII FLAMINGO — nByxkoned-
HBII TPUOOP, COCTOSIIIMI U3 NepelaTiiKa U IPUEMHUKA, YCTaHABIMBAEMBIX
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Ha KOHIAX wu3MepuTenbHOW 6a3pl mmuHOH 75 M. SKOPOGRAF |l
FLAMINGO moxet paboTath U Ha ABYX 0a3aX, KOT/Ia MEXKAY IepenaTdn-
KOM U IIPUEMHUKOM YCTaHABIIMBAETCSA €IIE OJMH IPHEMHHK.

Huamnazon mamepenus MO/ (MOR) 3aBucHT OT AIMHBI H3MEPH-
TeNBHOM 0a3sl U cocTaBisieT oT 35 mo 2000 M mpH AJTMHE W3MEPHUTEIBHOM
6a3s1 50 M, ot 50 1o 3000 M mpu UIMHE U3MEpUTENBEHON 0a3bl 75 M, oT 10
10 3000 M mpu ABOIHOI H3MepHTenbHO 6ase 15 u 75 M.

IIpenen OCHOBHOHM NOIMycKaeMoOW IOTPEIIHOCTH H3MEpEeHUst Kod(d-
¢unMeHTa NporycKkaHus HEWTpalbHBIX cBeToGmIbTpoB +0,64%. Ilpenen
JIOIYyCKaeMOMW MOTPEIIHOCTH U3MEPEeHUs KO PHUIIMEHTA IPOIYCKaHUs Heil-
TPaJbHBIX CBETOMUILTPOB B paboumx ycnoBusx +1,0%, 4To cOOTBETCTBYET
CIEAYIOIMM TIpesieslaM JOIycKaeMod morpemHoctd usmepenuss MOJ]
(MOR) npu anuHe u3MepuTenbHOM 6a3bl 75 m: £5% B muamazone 50-150
M, £3% B nuanazone 150-450 m, 5% B muanmazone 450-1500 u, £ 10% B
nuarmazode 1500-3000 m.

CoBmecTHO ¢ nepeaatankoM Tpancmuccomerpa FLAMINGO moxer
YCTaHABIMBATBCA JAaTYMK sApKOocTH (oHa ((POHOBOHM OCBEIICHHOCTH)
STILBUS. Jlnanason m3MepeHus spkocTi pona ot 3 10 30000 ka/m.

OKcIUTyaTallMOHHBIE XapaKTepUCTUKH SKOPOGRAF I
FLAMINGO:

— OJIOKH, pa3MellacMble B OTAIUIMBAEMOM IOMEIICHHH, — OJIOK
yIpaBJICHUS, KOHTPOJIS, CaMOMHUCEI] — PabOTOCIOCOOHBI IPU TEMIIepaType
OKpy>Karoliero Bo3ayxa ot 5 1o 40°C, oTHocuTenbHOM BiaxHocTH 10 80%
pu Temmeparype 25°C;

— OJIOKH, ycTaHABJIMBaeMble Ha OTKPBITOM BO3/yXe, — MepelaTyK,
MIPUEMHHUK, JaTYMK (OHOBON OCBEIIEHHOCTH — pabOTOCHOCOOHBI ITPH TEM-
neparype okpy:xaroero Bosayxa ot -50 g0 55°C, oTHOCUTENbHON BIlAXK-
HocTtH Bozayxa 1o 100% mpu temmneparype 25°C, CKOpOCTH BO3IYLITHOTO
HOTOKa 110 55 m/c, pu BO3AEHCTBHY MBLIH, HHES, POCHI, OCaJKOB, CHEYKHBIX
OTJIOXKEHHMSX, TOJI0JIEIe CO CKOPOCThIO HaMep3aHusl Jbja 10 12 Mm/4;

— tpancmuccomerp FLAMINGO paboTtociocoOeH mpu MUTaHUU OJT-
HO(a3HBIM TEPEMEHHBIM TOKOM HampsbkeHuem 220 B, uwacroroit 50 ',
MOIIIHOCTb, oTpebisiemas nepeaarunkom, — a0 100 BA, npuemHruKOM —
10 200 BA, o6mas — ue 6onee 400 BA;

— tparcmuccomerp FLAMINGO pabotocriocobGeH npu Bo3aeicTBHM
Ha HEro OKPYXaromeH cpeapl mpu Temmeparype ot -60 go 55°C, oTHOCH-
TEJILHOHM BJIaXXHOCTH Bo3nyxa 95+3% npu temneparype 35°C u atmocdep-
HoM nmaBieHuM ot 600 go 1080 rlla;

— tpancmuccomerp FLAMINGO 351ekTpoMarHUTHO COBMECTUM C
BU3yaIbHBIMH W HEBU3YaIbHBIMH a3pPOHABHUTAIMOHHBIMU cpencTBamu. OH
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COOTBETCTBYET MEXIYHApPOAHBIM CTaHZApTaM, OOOPYAOBaH 3alIUTOH OT
I'PO3 U MEePEHANPSDKSHUH B JIMHUAX SICKTPOIIUTAHUS U CBS3H;

— tpancmuccomerp FLAMINGO Moxer uCronb30BaThCs AJIsl U3ME-
peanss MOJ] aBTOHOMHO, a Taroke B KadecTBe natanka B AMUC (manpumep
B AWOS). Ilepenaua u3MepUTEIbHBIX CUTHAJIOB M YIPABICHUE TPAHCMUC-
COMETPOM 00ECIICUNBAIOTCS 110 a3POJPOMHBIM JIMHUSAM CBSI3U JUTHHOM 10 10
kM B nudposom koxe (ASCII): Bctpoena curHanuzaims 06 oTkasax GJI0KOB
U 2JIEMEHTOB CXEMBI, a TaKke 00 0OpbIBE IMHUH CBS3H;

— cpenuuii cpok ciyx6s1 FLAMINGO 10 ner, cpenusis HapaboTka
Ha otka3 10000 u.; cpenHee Bpems, HEOOXOANMOE Ha YCTPAaHEHHUE, OTKa30B
24,

Tpancmuccomerp SKOPOGRAF 1l FLAMINGO cepruduipoBan
KaK JaTYUK METEOPOJIOTHYECKOW ONTHYECKOH NalbHOCTH (BHAUMOCTH) B
ABTOMAaTHYECKON cUCTEME TOroaHBIX HaOmronenuit AWOS.

Hedghenomempetr. Ycrexu B pasBUTHH HPHOOPOCTPOCHUS 32 MOCIEI-
Hee NECSATUIICTHE, a TaKKe YCTAHOBJECHHE Ooliee TOYHOI'O COOTHOIICHUS
MEXAy MoKazaTeaeM ociabieHus (o) U u3MepsieMoil HedeloMeTpaMu OT-
HOCHTEIIFHOU Oe3pa3MepHON BEIHMYMHOM, MPOCTOTa TEXHUYECKOTO 00CTy-
JKUBAHUS U U3TOTOBJICHUS, & TAKXKE YIOBJICTBOPUTEIIBHBIC PE3yIbTaThI, MO~
JIy4eHHbIE IPU MPOBEICHUHM CpaBHHUTENbHBIX m3MepeHuid MO/I, oOycios-
JIMBAIOT NPUMEHEHHE He(EeIIOMETPOB NPH METEOPOJIOTHYECKOM obecreue-
HHH TIOJICTOB.

Puc. 6.17. Usmeputens Bugumoctu FD12

B crpanax CHI' ucmonb3yroTcst ciemyroniie HeeloMeTpsl: H3Me-
purens Bugumoctu FD12 (puc. 6.17) u unentudukarop moromst FD12P,
BhImyckaemble ¢pupmoit Vaisala Oy (r. Xenbcunku, @uaasSHIMA); HepeETO-
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merp FUMOSENS VI, Beimyckaemsiii ¢upmoit Jenoptik Impulsphysik
CmbH (r. F'am6ypr, T'epmanus).

Hsmepumenv euoumocmu FDI12/FD12P ocHOBaH Ha TPHHIIATIE
psAMOro paccessHusA. KOHCTPYKTHBHO OH COCTOMT W3 TEpeAaTdnka M MpH-
€MHHKA, yCTaHABIMBACMbIX Ha IITAHIE TAaK, YTOOBI yrOJI PACCESIHUS COCTaB-
751 33° (OHM yCTaHABIUBAIOTCS MO YTiIoM 16,5° K TOpH30HTAIBHOM TUTOC-
KOCTH) Ha BbIcOoTe 2,3 m HaJ MoBepxXHOCThIO 3emid. lllTaHra xpenurcst Ha
BEPTUKAJIbHOM MauTe, B HIDKHEH YacTH KOTOPOH yCTaHaBIMBaeTCs OJIOK
JIEKTPOHUKH. M3 GII0Ka AIIEKTPOHUKH U3MEPHUTENbHBIE CUTHAJBI B LU(pPO-
BoM kojne (ASCIIl) yepe3 mocnemoBarenbHyr0 nuHHIO RS232 wam MomeMm
DMXS50 nepenatotcst Ha 670K ynpasnenus U uaaukanuun DDS50, Ha sxpane
KOTOpOro BhICBeurBaroTcs 3HaueHuss MO/I. 3MepuTenbHble CUTHAIBI MO-
T'YT IPUHAMATHCS JTFOOBIM KOMITBIOTEPOM.

TexHU9IeCKHE XapaKTePUCTHKH:

— nmuanazoH mMeperns MOJ] (MOR) ot 10 1o 50000 w;

— OTHOCHTeNbHas norpemHocTs m3mepenust MOR we 6onee +10% B
nuamna3zone 10-10000 m, £20% B auamazone 10000-50000 m;

— 30HAWPOBaHHME O00BEMa BO3IyXa MPOM3BOAUTCS HH(PaKPaCHBIM
JIy4OM, JITMHA BOJIHEI 875 HM;

— nuamna3oH paboumx temmeparyp oT -50 mo 50°C, BIaKHOCTH [0
100% mnpu Temneparype 25°C; nuama3zoH pabouyux Temriieparyp Oioka
ynpasnenus u uHnukauu DD50 ot 5 mo 40°C, BnaxHocTs 10 80% mpu
temmeparype 25°C;

— 3JIEKTPONUTAHKE OT CETU NepeMeHHOoro Toka 220B+10%, gactoroi
50+1,5 I', motpebmsemast mourHOCTh 30 BT, € 000rpeBom 130 Br;

— JIMCTAHIIMOHHOCTH Iepeadll M3MEPHUTEIbHBIX CUTHAJIOB OT JIaTYH-
Ka /10 MyJibTa YOPaBJIEHUS MO a3pOJPOMHBIM JIMHUSAM cBsi3u 1o 1500 M, a
gepe3 MogemMbl DMX21 mo 10 kwm;

— HempepeIBHas (KPYTIOCYyTOYHAs) paboTa, CPeTHHHA CPOK CIYKOBI
10 net, cpennss HapaboTka Ha oTka3 He MeHee 5000 4., cpenHee BpeMs Ha
yCTpaHeHHUe OTKa3a He Oojee 2 u;

— paboTocmocoOeH mpu CKOPOCTH BETpa A0 55 M/C B YCIOBUSAX BBI-
TajieHusl 0CaaKoB (JOXIb, CHET W Jp.), TOJOJeaa MPU CKOPOCTH Hamep3a-
HHUS JI60a 10 12 Mm/4;

— MMEET 3allUTy OT MEePEeHAINPSHKEHUsI B JINHUU CBS3U M 3JIEKTPOITH-
TaHMs, [PO303aIIHIIEH;

— BIIEKTPOMAarHUTHO COBMECTHM C a3POJIPOMHBIMH BH3YaJbHBIMU U
HEBHU3YaJIbHBIMU HAaBUTAIIMOHHBIMH CPE/ICTBAMHU.

K FDI12 MokeT MmoICOeOMHATHCS AaTYUK (POHOBOW OCBEIICHHOCTH
LM11, obecnieunBaronuii u3mepeHue (HOHOBOH OCBEIIEHHOCTH B MAarna3o-
He 0-30000 xm/™° ¢ morpemHocThiO He Gomee +10%. Ilepenaua u3mepu-
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TEJIbHBIX CHTHAJIOB (DOHOBOW OCBEIIEHHOCTH IPOM3BOJUTCS depe3 OJOK
AIEKTPOHUKH O TeM ke TUHISIM cBsi3u B mudposoM kone (ASCIIN). Hede-
nometpsl FD12/FD12P sapeructpupoBaHbl B TOCYIapCTBEHHOM pEecTpe
CpEACTB U3MEPEHUHN U JOMYILIEHbl K npuMeHeHuto B Poccuiickoilt denepa-
uun. OHE UMEIOT cepTU(UKAT 00 YTBEP)KICHUH THIIA CPEICTB H3MEPCHHH.

Hegenomemp FUMOSENS VI. Hepenomerp FUMOSENS VI ce-
puitHo BeImyckaeTcs ¢upmoit Jenoptik Impulsphysik GmbH (I'epmanust) u
Tak ke, kak Hederomerp FD12 (OunnsHaus), ocHOBaH Ha MPUHLMUIIE TIPS-
MOT'0 PacCesiHusL.

B ommune or Hepenomerpa FDI12/FD12P B Hedenomerpe
FUMOSENS VI uccrenyemsiii st uamepenuss MOJ] o6bem Bo3yxa 30H-
JMpYeTCcsl IBYMs NepelaTdyMKaMy U JIByMsI IPUEMHUKAMHM, BKIFOUYAaeMbIMU
moouepenHo. Cxema npuanuna padorst FUMOSENS VI npencrasnena na
puc. 6.18. KoHCTpYKTHBHO MPUEMHUKH U TIEPEIaTINKA O0BEIUHECHEI B «T0-
JIOBKe» TpHOOpa, TAe TakXkKe HaXOMUTCs ONOK ympasieHus. «l oloBKa»
npudopa ycTaHaBIMBAaeTCAd Ha INTAHTE, HWXKE € MOHTHUPYETCs OJIOK TOA-
KIIFoueHUs. V3MepuTenbHble CHUTHANBI MEPEAaloTcsl U3 OJ0Ka yIpaBiIeHUSI
yepe3 Omok mopkmoueHus U uHTEpdeiicer (RS232, RS485) B mudposom
koze (ASCII) Ha Bxox [I9BM.

FsC,

Puc. 6.18. Cxema pabots Hederomerpa FUMOSENS VI.
Wsmepenne nnreHcuBHocTH (TR;): mepenaruuk Sy, npueMHuk Eg;
ammutuTyaa paccesiaus FSC,: nepenatunk Sy, npueMHuk E»;
nzmepenune nareHcuBHOCTH (TRy): nmepenaTuuk S;, npueMHuk Ep;
ammutuTyaa paccesiaus FSCy: nepenatank S; , mpueMHHK E}

IMepenatunku — BeicokodddexrrBHble ncTounnkn (LED) kpacHoro
CBETa, KOTOPBIE Yepe3 CUCTEMY JIMH3 U3ITY4aloT BUAUMBII CBET C MOCTOSTHHO
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KOHTPOJINPYEMON MHTCHCHUBHOCTBIO. [IpHeMHUKN — cuctema JIMH3, CoOH-
paromasi paccessHHBIN CBET M npuHUMaromas ¢poroanonom. [IpuHATHIH cur-
HaJl yCWJIMBAETCs M IepenaeTcs B OJ0K ympasieHus. biaronaps oco6enHo-
CTSIM MexaHH4ecKoro u ontuieckoro ycrpoiictea FUMOSENS VI oxun u3
MIPUEMHHUKOB PearupyeT Ha paccesHHbIM B aTMoc(epe CBET, Jpyrod — Ha
MIPSMOM CHT'HAJI 3TOTO K€ MepenaTynka. biokoM ympasieHus sSBiseTcss Mo-
JYJSIUOHHBIA T€HEpaToOp C CUHYCOOOpa3HbIM CHI'HAJIOM BBIXOJA, KOTOPBIN
YIpaBJISIeT AJIEKTPOHUKOM 3aJeHCTBOBAHHOTO IepeaTyhka. JDTOT XKe CHT-
HaJl KOHTPOJIUPYET CHHXPOHHBIA NEMOIYJSTOpP IMPUEMHHUKA PAaCCESTHHOTO
ceera. CurHan BbIXOJa AEMOJIYNISATOpa IOCTyNaeT Ha IpeoOpazoBareib
MHKpoIIpolieccopa. BTopoii myTh NMpOX0KAEHHS CUTHaja CBSI3BIBACT JEMO-
JOyJIATOp HPSMOTO NMPHUEMHUKA C €Ile OJHMM BXOJIOM IIpeoOpaszoBatels.
VYrpasnsieMass MEKPOIIPOLIECCOPOM 3JIEKTPOHHKA BKITIOYAET IIPU 3TOM COOT-
BETCTBYIOIIMH ITyTh CHUTHajla B 3aBHCHMOCTH OT TOTO, KaKOW NEpeaaTdnK
3a€CTBOBAH.

TexHHYIeCKHE XapaKTCPUCTUKH:

— auamna3oH uzMepenust MO/J ot 10 no 20000 M, nOrpemHoCTh U3-
Meperus He 6onee £10% B nuanazone 10-3000 M, +20% B quamazone 3—20
KM,

— pabouas temmeparypa ot -50 go 55°C, Bnaxnocts 10 100% mpu
temnepatype 25°C, paboTocrnoco0eH mociie BO3ACHCTBHS TEMIIEPATyphl OT
-60 o 50°C, BnaxxHocTH 110 95% nipu Temmneparype 35°C;

— pabotaer npu armocheprom pasnenun 600—1100 rlla;

— JJIEKTPOIIUTAHUE OT CETH MEePEeMEHHOro OIHO(a3HOro TOKa Ha-
npspkerneM 220 B, gacrotoit 50 I'y; moTpednsemast MmomrHOCTh He Ooiee 35
BA, Bkitrouast 000rpeB u yaajeHue Jba;

— paboTtocnocoOeH IpH CKOPOCTH BeTpa 10 55 M/c, pu ocakax, ro-
JIOJIEZIe CO CKOPOCTBIO HaMep3aHust JIbJa 10 12 Mm/4;

— HMEET 3aIIUTy OT I'PO3 M IEpeHaNpsDKeHUs B JIMHUSX CBSA3U U
AIIEKTPOITUTAHHMS;

— obecmeueHa HempepbIBHas paboTa, cpemHuil pecypc (CpoK Ciyx-
6b1) 10 net, cpenuss HapaboTka Ha otka3 5000 4., cpenHee Bpems BoccTa-
HOBJICHHS ITOCJIE OTKa3a 2 4.

Hedenomerp FUMOSENS VI mnoasepraicsi cepTUdUKAMOHHBIM
ncneiTannsaM Kak gatrauk MOJI B cucreme morogusix Habmogennii AWOS
npousBozacTea ¢pupmer Jenoptik Impulsphysik GmbH (I'epmanust), Ha koTO-
pyto Bbinan ceprudukar. [Ipubopsr s usmepenus MO/], ocHOBaHHBIE Ha
HedeToMEeTPUIECKOM MeToJie MPUOOPHBIX M3MEPEHHH JaIbHOCTH BUANMO-
CTH, MOSIBUIIUCH CPABHUTEIBHO HEAABHO, ITOITOMY OHH IOJBEPTAINUCH MHO-
TOYMCIICHHBIM HCIBITAaHUSM M TIPOBEpKaM. Pe3ynbTaTbl CpaBHHUTEIBHBIX
n3mepennit MO/ pasnuyHbIMU nTprOOpamu (TpaHCcMUCCOMETpaMu U Hede-
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JIOMeTpaMH), a TAakKe CPAaBHECHHE UX C Pe3yJbTaTaMd BH3yalbHBIX HaOJIIO-
nenuil nposeneHsl B ['ommanpuu, lleBenuu, Kanane u ®panuuu. bonee
TOuHBIEe cpencTBa maMepeHus MOJ] — TpaHCMHCCOMETPHI — HE UMEIOT
KaKUX-TH00 OIIYTHMBIX HPEHMYIIECTB Iepel HederoMeTpaMH HpH HC-
MOJIB30BAHUM UX Pe3yinbTaToB m3MepeHus MOJ] mis pacuera NajdbHOCTH
Bugumoctr Ha BIIIl. TpaHCMECCOMETpHI, 00ECTIEUNBAIONIIE H3MEPECHHE
KO3 (QUIMEHTa TPOMYCKaHHWs C TMOTPEIIHOCThI0 He Oomee *+1% (UJIB-
MITRAS, SKOPOGRAF Il FLAMINGO), siBistoTCs Ty4IIUMH CPEACTBa-
mu mmepenust MOJI. Hedemomerper (FD12/FD12P, FUMOSENS VI)
obecnieunBarot m3mepenust MO/] ¢ norpemHoctsio He 6onee £10% u MoryT
3aMEHUTHh BCEBO3MOJKHbIE BU3yaJIbHbIE HAOJIOEHUS 3a NaJbHOCTBIO BHIH-
MOCTH Ha ad’poipoMax. Pe3ymbraThl HCHBITAaHUH  He(EIOMETPOB
FD12/FD12P, FUMOSENS VI cBHIETENbCTBYIOT O BO3MOXKHOCTH HX IIIH-
POKOTO NMPUMEHEHHSI.
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I'nasa 7. U3BMEPEHUE OCAJKOB 1 CHEKHOI'O IIOKPOBA

JU1s M3MepeHHsi KOJNMYecTBa aTMOC(EPHBIX OCaIKOB NMPHMEHSICTCS
METOJI, 3aKTIOYAIOIIMICS B U3MEPEHHUH TOJILHBI CIIOS BOJBI, KOTOPBIA 00-
pasoBaicsi OB Ha TOPH30HTAIIBHOMN IIOBEPXHOCTH IPH OTCYTCTBHU IPOCAYH-
BaHUS, CTEKAHMA U McHapeHHs. ATMocdepHbIe 0CaJKd B 3aBHCUMOCTH OT
uXx (Ha30BOro COCTOSIHUS PAa3IeISIFOTCS Ha CIEAYIOIINE TPYIIBL: KUAKHE —
JIO%K/Ib M POCa; TBEP/bIC — CHET, IPpaj, KpyIa, HHEe# U royoje/; CMelIaHHbIC.
KosudecTBO 0CakoB M3MepseTcss ¢ TOYHOCTHIO 10 0,1 MM BBICOTHI CIOSI
BOJIBI (€CIM OCAAKU TBEPIbIC, TO UX PACTAMBAIOT B TCIJIOM MOMEIICHHN).
Bun ocankoB ompezensercss BusyanbHo. Ha psime cTaHumit mpou3BoguTCst
perucTpanus KOJMYeCTBa U CKOPOCTH BbIMAJCHHUsI (MHTCHCHBHOCTH) JKHI-
KUX OCaJKOB C MIOMOILBIO IUTIOBHOTpada.

H3smepenue konuuecmea ocadxkos. J1nsi I3BMEpEeHHs KOJIHMIECTBA BBI-
NaJaloluX Ha TOPU30HTAIBHYIO MOBEPXHOCTD KHUAKHX M TBEPIBIX OCAIKOB
HNPUMEHSIOTCS ocagkoMepsl (puc. 7.1). OHU COCTOAT U3 ABYX CIICLUATIBHBIX
CMEHHBIX Beiep, C KaTuOpOBAHHBIM ceueHneM oTBepctis 200 cM’, BHICOTOMH
40 cM ¥ TUIAaHOYHOHM 3amuTod OT Berpa. Ocagxomep yCTaHABIHMBAcTCs Ha
cTonbe TakuM oOpa3oM, 4TOOBI BEpXHHUIl cpe3 Beapa ObLI PacrioyioKeH Ha
BBICOTE 2 M.

Puc. 7.1. Ocagxomep TpeTbsikoBa:
1 — Boponka; 2 — nuadparma; 3 — Beapo; 4 — KOJMAYOK;
5 — Hocuk; 6 — mIaHOYHas 3alKUTa; 7 — IOJCTaBKa; 8 — JIECEHKa

KonmaecTBo ocankos N3MEPSCTCA JIBa pa3a B CYTKH HE3aBUCHUMO OT
TOTO, BhINIAJAaJIN OCAaAKHU HWJIN HECT. 3aTeM BBIYMCIISICTCS cCymMMa OCaJkKoOB 3a
CYTKH. I/ISMCPCHI/IC 3aKJII04acTCsa B TOM, 4YTO Ha6J'IIO,HaTCJ'II) GepeT BTOpOC
ITyCTOC BEAPO Ha CTAHUWU U 3aMCHACT UM CTOAIICC HAa YCTAHOBKE. 3aKpBIB
€ro KpLImKOﬁ, OH IMMPUHOCUT BEAPO OCAAKOMEPA B IMOMCECIHICHUC U U3MCEPACT
KOJIMYECTBO OCAZIKOB € IMOMOIIBIO MEPHOI'O CTaKaHa. HCHa ACJICHUSA MEPHO-

125



ro crakana 2 CM3, [I03TOMY OJHO JEJIEHUE CTakaHa cOoOoTBeTCTBYeT 0,1 MM
ocazkoB (2 em>/200 cm? = 0,01 cM), a CTAKaH HMEET CTO ICNCHHIA.

Ocaoxomep Tpemwvarkosa O-1 cocrout m3 cocyna st cbopa ocan-
KOB, BETPOBOM 3allUTBl M MEPHOIrO CTakaHa. BerpoBas 3amura mnpen-
Ha3Ha4YeHa Uil yMEHBIICHUS 3aBUXPEHHH, 00pa3yromuxcs MpH BETPE BO-
KPYT ¥ BHYTPH OCaJKOMEPHOTO COCyJa. 3aBUXPEHUSI MEIIAIOT CBOOOTHOMY
MONAJAHUIO0 OCAJKOB B COCYJl, YTO MPHUBOAUT K IOTPEHIHOCTU U3MEPEHUNH
(Tak Ha3pIBaEMBI BETPOBOM HeZOy4eT ocankoB). KoimduecTBO 0caakos,
MOMABIINX B COCYJ, U3MEPAIOT C TIOMOIIBIO CHEIMATBHOT0 MEPHOTO CTaKa-
Ha.

B xoMmiekT ocankoMepa BXOJST J1Ba CMEHHBIX Beapa (ocankocoop-
HBIX COCYyJia), OJJHA KPBIIIKa K BEAPY, TaraH JJisl YCTaHOBKH BeJpa, IIaHOY-
Hasl 3aIllTa U JBa N3MEPHUTENBHBIX CTakaHa. Benpo ocagkomepa MeTaIu-
yeckoe, BeicoTor 40 cM, ¢ npueMHbIM oTBepcTueM 200 eM?. Bepxuuii kpait
BeZIpa yNPOUCH KECTKUM KOJIBIIOM, YTO 00ECIICUNBAET COXPAHHOCTH (DOPMBI
U TUIOIIAAX IpHeMHoro otBepctus. OcankoMep BMemaer 3,8 1 BOAbI, 4TO
cootBeTcTBYeT 190 MM 0CaaKOB (IO CIMBHOTO HOCHKA).

BHyTtpn Benpa BmasHa anadparma. JIeTom Ui yMEHBIICHHS HC-
MapeHus] 0CaKOB U3 Belpa (elle OJHa MOrPEeIIHOCTh U3MEpPEHHs) B OTBEP-
cTre nuadparmMpl BCTaBIsIeTCs BOPOHKA C HEOOJBIIMM OTBepcTHEM. Beapo
HMeeT HOCHK JUIS CIMBA COOpaHHBIX OCAJKOB, KOTOPBIN 3aKphIBaeTCs KOJ-
ITa4YKOM. Beupo CTaBUTCA B TaraH Ha BBICTYIIbI €T0 HOXKECK. Taran KpEIUTCsA
Oontamu K cToi0y iy nojacTaBke. BerpoBas 3amura coctout u3 16 Tparme-
LMEBUIAHBIX W30THYTHIX IO OIPENEICHHOMY NMPOQIIIIO IUIAHOK, MTOBENICH-
HBIX 33 YIIKM Ha METAJUTMYECKOM KOJIbIle, KOTOPOE C MOMOMIBIO YETHIPEX
(Tpex) KpOHIITEIHOB KpenuTCcs BMeCTe ¢ TaraHoM K croinOy. Ilmanku pac-
TIOJIOKEHBI HAa PAaBHOM PACCTOSIHUM JIPYT OT APYra M CKPEIUICHBI MEXIY
coboit nenoukamu. Takoe KperuieHne MO3BOJISET UM KoJlebaThesl OT MOPHI-
BOB BeTpa. BepxHue Kpas IIaHOK NOJKHBI HAXOJUTHCSI B OJHOH TOPH30H-
TaJbHOM IUIOCKOCTH C MPUEMHOH IIOBEPXHOCTHIO 0CaIKOMEpa.

W3mepuTenbHbIl CTakaH CIYXKUT JUIsl HM3MEPEHUs OCagKOB, II0-
MaBIIMX B Beapo ocaakomepa. Ero mkana umeer 100 nenenuii. Llena nene-
HMs 2 cM°, 9TO mpH miomamM mpueMHoro oteeperus 200 cm’ co-
orBercTByeT 0,1 MM CI10 0CaAKOB.

OcanxoMep yCTaHaBIHMBAeTCS HA METEOPOJIOTHYECKOH IUIOMIagKe Ha
JIEPEBSIHHOM CTOJIO€ WIIM Ha METAITIMYECKOH MOJCTaBKe TaK, YTOOBI IPHUEM-
Hasl IIOBEPXHOCTh HaXOWJIach Ha BBICOTE 2 M HaJ| IIOBEPXHOCTHIO 3eMin. B
paiioHax, rie BBICOTa CHEXHOT'O IIOKpOBa ObIBAaeT BhIIIE | M, JUI yCTAHOBKH
ocajziKkoMepa Ha 3UMHHUI Iepro]; He0OX0ANMO UMETh BTOPOil cToyO Ha 1 M
BBIIIE CTOJI0A, UCTIONB3YEMOT0 B OOBIYHBIX ycioBHsX. OcasKomep ciienyer
NIepecTaBIIsATh Ha 3allaCHOM CTOJIO MPH BBICOTE CHEXKHOT'O MOKpoBa bonee 60
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cM. HeoOxomuMo crieanTh TakKe 3a TeM, YTOOBI CHET HE 3aJepKUBajica Ha
IUTAaHKaX 3alIUThl OCaJKOMEpPa, YTO OCOOEHHO YacTO CIIydaeTcsl MPH BBIMA-
JCHUM MOKPOTO CHETa.

KonmuecTBo coOpaHHBIX 0CaJIKOMEPOM OCAIKOB (HE3aBUCHMO OT TO-
TO, 3aMETHJI HaOJIIOAaTeNb UX BBINAJICHUE WIN HET) U3MEPSIETCSI B yCTAHOB-
JICHHBIE CPOKH (B 0000 OTOBOPEHHBIX CIydasXx — IPHU CyXOH MOToje WiH
CHIBbHEHIINX JMBHSX — MOTYT OBITh OTCTYIUICHHS OT 3TUX IpaBwi). B
CPOK HAOJIO/IeHUST HA0JII01aTe b PUHOCHUT U3 ITOMEICHNS CTAaHIIUH ITyCTOe
BEJIPO, 3aKPBITOE KPBIIIKOH (BO M30exkaHUe MOMaJaHus B HETO OCaJKOB), U
3aMeHseT UM BEepo, CTOsIIee Ha TaraHe ocajkoMepa. 3aTeM ¢ BHOBb yCTa-
HOBJIGHHOTO (II0Ka ITyCTOT'0) BeJpa CHUMAET KPBILIKY U 3aKPHIBAET €10 CHS-
Toe Benpo ¢ ocagkamMu. CoOpaHHBIE OCAAKH U3MEPSIOTCS, KaK MPaBUIIO, B
nomenieHny. Yepes HOCHK Belpa BOAY CIMBAIOT B M3MEPHUTENIBHbIN CTaKaH,
YCTaHOBJICHHBI Ha TOPU30HTAIBHYIO ITOBEPXHOCTH (Ha CTOJIE), U 110 MOJIO0-
KEHHUIO YPOBHS (MEHHCKA) BOJBI OTHOCHTEIIFHO €T0 IIKaJIbl OTCUUTHIBAIOT
YHCIIO JIENICHWH CTaKaHa C OCaJIKaMH, OKPYTJIS 10 LeJbIX aeneHui. Ecnn
KOJIMYECTBO BOJBI MEHBIIIE ITOJIOBUHBI NIEPBOTO JICJICHNS CTaKaHa WIIN €CIIN
UX B COCYJi€ COBCEM HE OKa3aJloCh, XOTS OHM HAaOJIOAAINCH, TO KOJTHIECTBO
0CaJKOB CUMTAIOT PABHBIM HYJIIO, OJTHAKO YUMTBIBAIOT, YTO OCAJKH B ITOT
JieHb OBLIH, HO B MaJIbIX KonudecTBax. Eciu ypoBeHb BOJBI OKaXKeTCA TOU-
HO Ha CepelyHEe IIEepPBOro IEICHUs, TO OTMEYaloT OJHO AeneHue. Ecmu
ocaakoB okaxercs ooinbie 100 neneHuid, H3MepeHue ciaeayeT IPOU3BOIUTh
4acTAMH, KaXIbI pa3 3aluchIBas pe3ynbTaT, a 3aTeM IHOJICYUTATh U 3allH-
catb cymMMy (JUIA KOHTPOJII B CKOOKax 3alMCBHIBAIOT YUCIIO W3MEPEHHH).
Ecnu ocanxu TBepable MM CMEUIaHHbIE, TO U3MEPEHUS TIPON3BOJIAT TOJIBKO
IIOCJIE TOTO, KaK OHW TOJIHOCTBIO PAacTaroT. YCKOPATh TasHHUE HarpeBOM
BeZIpa 3anpenaercs — 3TO NPUBOAMT K ITOTPEITHOCTH H3-3a HCIIApeHHUs
YacTH OcaikoB. Ecim Kk MOMEHTy mepenayu JaHHBIX 00 ocajgkax TBep/ble
OCajIKl HE PacTasuld, TO MX KOJHMYECTBO MOKHO OIPEAEIHTH ITyTEM B3Be-
LIMBaHMS HA BECaX C TOYHOCTHIO 1—2 T MM C OMOUIBIO BECOB CHEroMepa.
ITosToMy Kax10€ BEAPO MOKHO OBITh 3apaHee B3BEIIEHO (M ero macca
HaHECEHa KpacKoil Ha cocyze), M Macca KaxJOro Belpa NepUOJUIECKU
nposepsiercs. IlonyueHHOE KOJIMUECTBO OCAJKOB BKJIIOUAECTCS] B TEIErpam-
My. OziHaKo mocje TOro, Kak OCaJIki pacTasyii, X KOJIMYECTBO 00s3aTeNb-
HO U3MEpSIeTCsl CTaKaHOM ocaakomepa. IlomyueHHbIe TakuM 00pa3oM JaH-
Hble 3anuchiBatoTcs B KHIDKKY KM-1. CymMy ocankoBs 3a 12 4. unu 3a cy-
TKH BBIUUCIISIIOT KaK CYMMY P€3yJIbTaTOB U3MEPEHHI 3a BCE CPOKU.

IIpu n3MepeHusIX KOJIMIECTBAa OCAIKOB C MOMOILBIO OCaAKOMEpa €Ilie
BO3HMKAeT IOTPEIIHOCTh 32 CYET HeydeTa CMAuMBaHUS BeApa >KUAKHMHU
ocaaKaM¥ (MM pacTasBIIUMH TBEPIBIMH) U YaCTUYHO MCHAPEHUS 0CAIKOB
n3 Bezapa. [loaTomMy K pe3ynbpraTaM M3MEpeHHH B KaX/Iblii CPOK BBOJST MH-
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CTPYMEHTAIFHYIO IIOTIPABKY: U TBEPIBIX OCAIKOB, BHITABIINX B KOJIUYE-
ctBe 0,1 mm u Oonee, monpaBka — +0,1 sy I KUAKUX M CMEUTaAHHBIX
ocamkoB 1o 0,5 nenernst — mompaska +0,1 amm; 0,1 mm 1 Gonee — mompas-
ka +0,2 mm.

KomnmuecTBO 0CcafkoB 3amuchiBacTcs B KHIKKY KM-1 (B cooTBercT-
BYIOIIYIO CTPOKY). B TepBoit 3 Tpex rpad yKa3bIBacTCs Ie0e YUCIO Je-
JICHUW M3MEPHUTENILHOTO cTakaHa. Ecnm ocamkoB Obuto menee 0,5 mepBoro
JeneHust, 3amuckiBaeTcs 0; ecii mpu HAOMIOACHUSIX 32 aTMOC(EPHBIMH SIB-
JICHUSIMH OBUIO OTMEUYEHO BBINAZEHUE 0CaJKOB, a B 0CA/IKOMEPE OCAJKOB HE
0Ka3aJI0Ch, U3 COCY/Ia HE BBUIMIIOCH HU KaIllli, TO B IIEPBOM rpade aenaercs
mpouepK, a B rpade «[IprMedanuey 3amUCHIBACTCS, YTO «OCAIKOB B COCY/IC
He oOHapyxeHO». B mepBoii ke rpade depe3 n1poOb yKa3blBaeTCsl KOJIUYE-
CTBO OCagKOB B MIJUTUMETpax. Bo BTOpoii rpade 3amucriBacTCs MOMpaBKa
Ha CMayuBaHHE (€CIU B MEPBOI Tpade UMEIOTCS MPOUSPKH WM CTOSIT HYIH
TIPU TBEPIBIX OCagKaX, TO BO BTOPOH JeNaeTcst IPOUYepK); B TpEThel — ¥Hc-
MPaBICHHOE KOJMYECTBO OCAmKOB (B CIy4ae IMpodyepka BO BTOPOM rpa-
(e xomuuectBo 3anuchiBaetes 0,0 Mm).

Ocaoxomep cymmapuwiti M-70 (puc. 7.2) npenHa3zHadeH ais cOopa u
MOCTICIYIONIETO M3MEPCHHs KOJIMYECTBA OCAJKOB, BBIMABIIMX B TCUCHHC
JUTUTEIIFHOTO BpeMEHH. MaKCHMaabHO H3MEPSIeMOE KOJHUYECTBO OCAJKOB
1500 mM. Macca npubopa 120 xr. OcagkoMep COCTOUT U3 IPHUEMHOIO IU-
TUHApa-TPYOs! (TUIomaas npuemMHoro orsepctust S00 CMZ), TJITACTUHOYHOM
BETPOBOM 3alllUTHI, pe3epByapa (BOIOCOOPHOTO COCyaa) U OCHOBaHHMS (I101-
CTaBKH).

Puc. 7.2. Ocagxomep cyMMapHBIiA:
1 — BerpoBas 3amuTa; 2 — Tpy6a; 3 — OKHO C 3aIBIKKOH; 4 1
5 — BepXHSA U HIXKHSSL 9aCTH BOJOCOOPHOTO cocyna; 6 — TMOCTaBKa
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[IpueMHBIN TWIMHAP UMEET KAIMOPOBAaHHOE OTBEPCTHE, Yepe3 KO-
TOpOE OCaJKK CBOOOIHO IMOMANA0T B 0CaAKOCOOpHUK. BepxHssa gacTs mpu-
€MHOTO IIWIMHAPA OKPY)KE€Ha CBOOOIHO TO/ABEIICHHOW K CTOWKaM KOHYCO-
00pa3Hoil BETPOBOH 3amUTO (€€ BepXHUIA Kpait HAXOAUTCS B OTHOI TOpH-
30HTAJBHON IUIOCKOCTH C KpaeM IMPHEMHOTO IuMHApa). [IpuemMHbI mu-
JIMHAP 3aKpeIUIeH B OTBEPCTHH pe3epByapa Ha (ianme. PesepByap coctout
U3 IBYX COEIUHSIOMINXCS MEXAY cO00i uacTeil: BepXxHEeH CheMHOW U HUXK-
Hell KOoHycooOpasHoi. OcHoBaHME ocagkoMepa (TOJCTaBKa) COCTOUT W3
METaJUIMYECKUX CTOEK. BepXHss dacTh pe3epByapa HMMeeT OKHO, IJIOTHO
3aKphIBarolieecs 3aABWKKOM. OHO CIyXWUT A M3BJICUYEHUS OCAJKOB IpU
HU3MEpEHUHU.

Jlis mpenoxpaHeHHus cOOpaHHBIX OCAJKOB, KOT/Ia OHM HAaXOJATCA B
KHMJIKOM COCTOSIHUH, OT MCIApEHUs B 0CaJAKOMED HAIMBAIOT HEKOTOPOE KO-
JIMYECTBO MUHEpANBbHOro Macna. OcagkoMep yCTaHABIUBAETCS HA MOJCTAB-
K€ TaK, YTOObI BEPXHHUIl Kpail MPHUEMHOHN 9acTH OcaJKoMepa HaxXOAWICSA Ha
BBICOTE 2 M OT ITIOBEPXHOCTH ITOYBHI (CHETA).

B ycTaHOBNEHHBIE CPOKH M3MEPSIOT OCAJKU: JUIS 3TOTO C MOMOILBIO
MasyIBHOW JaMITbl ITOJOTPEBAIOT HIXKHIOK 9acTh COCYJa, €CIH B HEM HMMe-
IOTCSL TBEepAble OCAAKH, MO IMOJHOrO UX TasHusA. Ecnm mmeercsa BO3MOX-
HOCTb, JIeJ| CJIElyeT OCTOPOXKHO pa3OuTh, coOpaTh B KakoW-muOO cocyn u
pacTonuTh. 3aTeM OTKPHIBAIOT 33JBIKKY OKHA M C IOMOIIBI0 PE3MHOBOTO
nuIaHra (WiId pe3uHOBOM IpyIIN ¢ JAJMHHBIM HAaKOHEYHHKOM) MEpeNuBaIOT
BOJY B 3allaCHOM COCYI, a 3aTeM HM3MEpSIOT OCaIKH C IOMOIIBI0 U3MEpPHU-
TENBHOIO CTakaHa. IIpM W3MEpEeHUM HYXHO MCKIIOYHTh IIONABIIEE B
M3MEPUTENBHBIA CTakaH BMecTe ¢ ocaikamu Macno. Ilocine usmepenuit
ocaZIKoMep IMOJrOTaBJIUBAIOT A cOopa 0CaaKOB /10 CIEAYIOIIETO U3Mepe-
HUsL. B ocankocOOpHEIN cOCys HAIMBAIOT MAcio (BMECTO CIUTOTO C OCal-
KaMH) ¥ 3aKpbIBAIOT 3a/[BIXKKY OKHA.

Pecucmpayus unmencuenocmu ocadkog. HenpepbsiBHas perucrpa-
LU OCAIKOB ITTO3BOJIET ONPEACIUTh MX KOJIMYECTBO M MHTEHCHUBHOCTH 3a
0001 MPOMEeXKyTOK BpeMeHH. [IpuMeHseMsblii Ha ceTH MIIBHOrpad MOXKET
PETUCTPUPOBATH TOJIBKO >KHUAKHE OCaakH. KonndecTBO 0CaaKoB PETHUCTPH-
pyercst ¢ TouHocThIo £0,1 MM, a BpeMsa — +1 MuH. (YTO IpH HOCIEAYIOMeH
00paboTKe JaeT BO3MOXKHOCTh BBIYUCIIATh HHTEHCHUBHOCTH ocankoB a0 0,01
MM/MUH 32 uHTEepBat 10 MuH.).

Inosuocpag) I1-2 (puc. 7.3) CMOHTHPOBAaH B METAJUIMYECKOM KO-
Kyxe 3 HHIMHAPHYEeCKOH (popMbl. [IpHeMHIKOM 0CaIKOB CIIYXKHT COCYA 2 C
npueMHoi miomanso 500 e, Konycoobpa3Hoe nHO oOpamieHO BHU3
BEPIINHON U UMEET HECKOIbKO OTBEPCTHH /Ui cToka BoAsl. K nHy mpumas-
Ha CIIMBHAs TPyOKa, KOTOpas BCTaBJISIETCS] B BOPOHKY TpyOku 4, uinynieit ot
MIOTUIABKOBOH Kameps! 8, ykpemsieHHoH BuHTOM Ha tuiare 10. Buyrpu kame-
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PBI HAXOIUTCS METAIMYECKHUI NOIIABOK C BEPTUKAJIBHBIM CTEPIKHEM, BBI-
XOIIIMM dYepe3 KpBIMIKY KaMepbl W IMPONMYIICHHBIM dYepe3 [ -oOpasHblii
KPOHIUTEHH (YKpeIUleH Ha Kpblmke). Ha crepkHe ¢ HMOMOIIBIO KOJIOAKH
3aKpenieHa CTpesKa, OKaHduBaromascs nepom 7. COOKy KaMepsl 8 nmeercst
TpyOKa, B KOTOPYIO € MOMOIIBIO MEIHOMH T'MIIB3BI BCTABIISAETCS CTCKIITHHBIH
cudon 11 mus cnua ocankoB. Ha kpbliiike NOMIIAaBKOBOM KaMepbl 8 ykper-
JIeH MeXaHU3M IPUHYIUTEeIbHOro ciauBa 5. OH oOecreunBaeT Ha4yauo CIUBa
BOJIBI CTPOTO NPH OIPEAEICHHOM YPOBHE 3aIllOJIHEHHsI KaMephl HE3aBUCUMO
OT MHTEHCUBHOCTH BBINAACHHS OCA/IKOB.

Puc. 7.3. IlnroBuorpad I1-2:

1 — xpeImka; 2 — NpUEMHBIN cocyn; 3 — KoxyX; 4 — TpyOKa ¢
BOPOHKOH; 5 — MEXaHU3M NPUHYAUTEILHOTO CliuBa; 6 — Gapaban
4acoBOT0 MeXaHM3Ma; 7 — 1nepo; 8 — IoIIaBKoBas Kamepa;

9 — cromka; 10 — mnara; 11— cudon; 12 — BomocOopHBIi cocyn

Ha mnare 10 ykpemiena croiika 9 ¢ OCbIO JIsl YaCOBOI'O MEXaHH3Ma
¢ Oapabanom 6. Ha mHe KoXKyxa yCTaHABIMBaeTCs cocya 12, B KOTOPBIH
4yepe3 CU(OH CIUBAIOTCSA 0CaTKU U3 Kamepsl 8. OcaKi, MOMaBIIie B COCYT
2, CTEKAaIOT MO CIMBHON TpyOKe HUIHMHIPUIECKOTO COCYIa U IMOMAIaroT B
kamepy 8. [lommaBok, Haxonsmiics B Hel, momaumaercs. [lepo, momHu-
MaeMoge IOTUIABKOM, YEPTHUT Ha JICHTE, HaJeToi Ha OapabaH, KPHBYIO, yrol
HAKJIOHA KOTOPOH TeM Oojbllle, YeM WHTEHCHBHee ocaaku. Korma Boma B
MOIJIABKOBOM KaMepe HOCTHTHET OINPENCIICHHOTO YPOBHS, NOJDKEH HAYaTh-
cs ee CJIMB U3 Kamepbl. JIJis TOBBIICHUST HAJIEKHOCTH CIMBA B TUTFOBHOTPA-
¢e T1-2 npuMeHsIeTCss MEXaHU3M MPUHYIUTEIBHOTO CauBa. B MOMEHT j0c-
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TYDKEHMS 3aJaHHOTO YPOBHS BOJBI B MOIUIABKOBOM KaMepe aBTOMAaTHUECKH
HAYMHACT JICHCTBOBAaTh MEXaHH3M INPHHYIUTEIHFHOTO CIHMBA, yJapoM II0-
TpyXasl MOIJIABOK M PE3KO 3THM IIOBBIMIAS YPOBEHb BOJBI B KaMepe, UTO
obecrieynBaeT MOJTHOE 3aloJHEeHHEe CH(oHa M OBICTPHIA CIMB BOIBI U3 Ka-
MEpBHIL.

ITmoBuorpad ycraHaBIMBacTCsS Ha METCOPOJIIOTHYECKOH IUIOIIAIKE
Ha JIEPEBSHHOM CTOJIOE MJIM METaJUIMYECKOH TMOACTaBKE C TAKUM PacueToOM,
4yTOoOBl BEPXHUI Kpall nmpudopa HaXOJWJICS Ha BBICOTE 2 .M HaJl IOBEPXHO-
cThio 3emuin. CHauasla ycTaHaBIMBaeTCsS KOpHyc (KOXKyX) ¢ MPUEMHHKOM
ocaakoB. BepxHuii kpaii IpHEMHHKA 0CaJKOB JOJDKEH OBITh B CTPOTO TOpH-
30HTAJILHOM MoJ0XeHHU. Kopryc yKpemsiercsi ¢ MOMOILIBI0 TPeX IPOBO-
JIOYHBIX OTTsDKeK. COOpKy perucTpupyromeil 4yactu npubopa Halo Mpous3-
BOJUTH B CIEAYIOIIEM MOPSIIKE!

— YCTaHOBHTH IIOIIJIABKOBYIO KaMepy TakK, 9TOObI BOpOHKa TpyOku 4
HaxOJWJIach TOYHO O] HI)KHUM KOHIIOM CIIMBHOHM TPYOKH NPHEMHOTO CO-
Cyla, U ¢ TIOMOIIBIO CIIEHAIBHOTO BUHTA CHU3Y HAKPENKO MPUBUHTHUTD €€
K IUIaTe;

— MOJITOTOBHUTH K pab0TEe MEXaHU3M NIPUHYIHUTEIHFHOTO CIINBA,

— BCTaBUTh CU(OHHYIO TPYOKY B OOKOBYIO TPYOKY HOIUIaBKOBOM Ka-
MepBbI Tak, YTOObI MeTaJUIMueCcKas THiIb3a cu(OHa IUIOTHO BoLIa B TPYOKY,
a ynopHas my¢Ta cu(oHa IoNUIa 10 TalKu TPYyOKH, U 3a)aTh €e Tallkoil ¢
KOJIbLIEBOM PE3UHOBOU IIPOKIIAKOM;

— HaJeTh JICHTy Ha OapabaH 4YacoOBOrO MeEXaHW3Ma, 3aBECTH Me-
XaHU3M M YCTaHOBHTH €T0 HAa 4acoBYIO ock. [Ipn ycTaHOBKE MEeXaHU3Ma Ha
0Chb COOJIOJIATh OCTOPO’KHOCTH B MOMEHT CIICIUICHHS BeXylled TpyOKH ¢
3y04aThIM KojecoM. HamonHuTh mepo 4epHWIaMH W NPUABUHYTH C TIOMO-
IIBI0 apPeTHpa CTPEJIKY C MEPOM K JICHTE.

HanexxHOCTh paboThl perHcTpUpyIOLIEro YCTPOHCTBA IUTIOBHOTpada
TIPOBEpPsIETCST peTyIsipHO. [JIst 3TOTO B IPUEMHBIA COCY]] HAJIMBAIOT YUCTYIO
BOJAY M JeNal0T UCKYCCTBCHHBIH ciIuB 4epe3 cudoH. Ilocie cimBa mepo
JIOJDKHO OIYCTHUTBCSl JI0 HYJIEBOT'O JIEJIEHHS Ha JIEHTE ¢ TOYHOCThIO +0,5
nenenns (0.1 mm ocaakoB). OTKIOHEHUE CTPEIKHU OT HyJs1 Oornee ueM Ha 0,5
JICTICHUSI YCTPaHSIOT IepeMEelIeHHEM CTPEeJKM 10 OCH IOIUIaBKa. 3aTeM
MEIJICHHO HAJMBAIOT BOJY B NMpHEMHBIN cocyn (B oobeme 100 nenenuit uz-
MEPUTENBHOIO CTaKaHa) M CIET 3a BIKeHUEeM repa. Eciin crepkeHs 1mo-
IUIaBKa HE JIBMDKETCS IUIABHO, CJIEAYET NMPOBEPUTH, HAXOJHUTCS JHM CTOWKA
KpPOHIITEHHA B CTPOTO BEPTUKAILHOM IIOJIOKEHHUH, a TaKKe OYUCTUTH Ha-
TIPABJISIIONIYIO OTBEPCTHS M CTEPIKEHb OT 3arpsi3HeHus. [Ipu moaxoze nepa x
BEPXHEMY JICJICHHIO JICHTHI BOJLY JIBIOT KaIUISIMH.

ITpn coBnanenun nepa ¢ 50-m ngenenuem JyieHTH (10 MM ocankoB)
JIOJDKEH cpaboTaTh MEXaHW3M NMPUHYANUTEIBHOrO ciauBa. Eciam ciuB mpouc-
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XOJUT TIPU MOJOKEHUU [Iepa HUXKE WM Bblle 50-ro AeneHus, cieayeT us-
MEHUTh MOJIOKEHUE YINOPHOI'O BHHTA, OrPaHUMYMBAIOLIETO HOPMY 3aIlOJIHE-
HUS TIOTUIaBKOBOU Kamepsl. Ecii Boga depe3 cudoH He cMBaeTcs MOIHO-
CTBIO, TO B 3TOM cITydae I CH()OH 3arps3HEH, WIHM B HETO IOTA BO3AYX.
[Nomananne B cudoH Bo3Iyxa 00YCIOBICHO TEM, YTO MEIHAS THIIh3a HEJ0C-
TATOYHO TUIOTHO BXOAWUT B OOKOBYIO TPYOKY WIIM MEXIY THIB30H M CTEK-
JISTHHOU TpYOKO# cruoHa umeercs 3a30p. UToOBI TMiIb3a INIOTHO JIepKajlach
B OOKOBOI1 TpyOKe, Hy>KHO 3aMEHHTH TOJIOKEHHYIO MOJ] 3aKUMAIOIYIO raii-
Ky PE3HHOBYIO HM KOXKaHYIO NMPOKJIAIKy. 3a30pbl MEXIY I'MIb30H M CTEK-
JISTHHOW TPYOKOH 3aJMBalOTCs Cypry4oM WM JIpyrod 3aTBepJieBaroliei 3a-
Ma3koi. Eciu cudoH 3arpsisHeH, ero Hy)XKHO BBIHYTh U3 IOIUIABKOBOW Ka-
MepBbI, IPOMBITh MBIJIBHOW, a 3aTeM 4ucTOl Bomoi. CiuB ucrnpaBHO pabo-
TaIOMIETO TUTIOBHOTrpada JODKEH MpoaoinKatbes mpuMepHo 17-20 c., mpu
9TOM MEepo OIHKHO IPOYCPUUBATEH HA JICHTEC BEPTHKAIBHYIO JHMHUIO (TIapa-
JIENBHYTO YaCOBBIM JINHUSM).

OTKIIOHEHHE TMHUY CIINBA B CTOPOHY MOKET OBITH BBI3BAHO:

— 3arps3HCHUEM WM HETIPaBWIHHBIM H3THOOM TpyOKH cu]oHa;

— HEMPaBUJIbHBIM HAJOXEHUEM JICHTBI;

— HEBEPTUKAJIbHBIM IOJIOXKEHHEM Ocu 0OapabaHa WM TOAJCPIKH-
BAIOILEH €TI0 CTOMKH.

Jlyis ycTpaHEHUs] HAKJIOHA HEOOXOMUMO OCIAOUTh BHUHT, KPEILAIIUH
MOTIJIABKOBYIO KaMmepy, MOIOXKHUTh C OJHOM CTOPOHBI TOHKYIO MeTal-
JIMYECKYIO IUIACTUHKY U 3aKpelnuTh BUHT. Eciu nepo Nmpu NpoAOIKUTENb-
HOM OTCYTCTBMM OCaJIKOB HAUMHAET OIyCKAThCSl HUXKE HYJIEBOH JMHHUH, B
MPUEMHBIH COCYJ CIeAyeT MOUIUTh HeOOoNbIIoe KoMmdecTBO BoAbl. Ecim
mocJie OKOHYaHUS A0S TIEpO HE JOIDIO J0 JTUHUHA, 0003HAYCHHOW YHCIIOM
10 (HO HaxXoMUTCA HE HWKE TUHHUH, OI(PPOBAHHON 7), T. €. €CTCCTBEHHBIH
CIIMB HE TPOM3OIIEN, TO B ONMKAWIIHMNA CpOK HaOMIOACHUH (HE HOXKUIAACh
CpOKa CMEHBI JICHTBI) CIEIyeT CHIelaTh MCKYCCTBEHHBIH cimB. s 3Toro
HYXXHO MEJICHHO J0JIMBATH BOJAY U3 UBMEPUTCIIBHOTO CTaKaHa B HpHeMHBIﬁ
COCyJ 10 TeX MOop, MOKa HE HavHeT jaedcTBoBaTh cudoH. [locime cimBa Ha
JIUIEBOI CTOPOHE JICHTHI AAHHOTO JHS CIEAyeT 3alucaTh KOJIHUYECTBO J0-
JIUTON BOJIbI U BpEMH. HpI/I HUCKYCCTBCHHOM CJIMBEC IEPO JICHTHI HE OTBOJAUT-
col.

Habnwoenus 3a cHexicHbiM ROKPO8OM. DTH HAONIONEHUS BKIIOYA-
10T U3MEPEHHUS BBICOTHI CHEXHOTO MOKpPOBA, TNIOTHOCTU CHETA, ONpenene-
HUS 3amaca cojepiKalieiica B HeM BOJIbl, CTENIEHU IMOKPLITHS B OKPECTHOCTU
CTaHLIMU MOBEPXHOCTH MOUYBBI CHETOM, XapaKTepa 3ajeraHus U CTPYKTypbl
CHEXKHOTO MOKPOBA, COCTOSIHUS TIOBEPXHOCTH IMOYBBI O] CHETOM. BrIcoTy
CHEXKHOTO TIOKPOBA U3MEPSAIOT C MOMOIIBI0 CHETOMEPHBIX PEEK, MIIOTHOCTh
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CHEra — C TOMOII[BI0 CHETOMEpa, 3aIac BOABI B CHETe BBIYUCIISIIOT MIIH H3-
MEPSIIOT C IOMOIIBIO CIEIHATBHBIX TPUOOPOB.

PaznnyatoT criemyroniie OCHOBHBIE BH/IBI HAOMIOACHHUN 32 CHE)KHBIM
MIOKPOBOM: €KETHEBHBIE, JTaHANIA()THO-MApIIPYTHbIE CHETOMEPHBIE ChEM-
KH, CIICIHalbHBIE CHEIOMEpHBIE ChEMKH. E’kelHEBHbIE HaOMIONEHUS 3a
CHEXHBIM ITOKDOBOM BEIYTCSI C MOMEHTa €ro o0Opa3oBaHMsA JO MOMEHTa
MIOJTHOTO Mc4ye3HOBeHUs. CTeNeHb MOKPBITHUS CHEXHBIM IIOKPOBOM IOBEpPX-
HOCTH 3€MJIM, XapakTep €ro 3aJeraHus U CTPYKTYpy CHera OIpelessioT
BHU3YaJIbHO NyTEM OCMOTPa OKPECTHOCTH CTaHLIMU C OJHOTO U TOTO K€ BO3-
BBILIIEHHOTO MeCTa BOJIN3U METEOPOIOTNIECKOH IIIOIIAIKH.

CreneHb TOKpBITUS oneHuBaeTcs 1o 10-6amneHo# mkane (0,1 Bu-
JMMOW OKpPECTHOCTH NpUHUMaETCst paBHO# 1 Oaiuty). B mepuon, xorna cHe-
TOM THOKpPBITO 00JIee MOJIOBUHBI BUAUMONH OKPECTHOCTH, €XKEIHEBHO OLICHH-
BAIOT XapaKTep 3aJieTaHHsl CHEXKHOTO IMOKPOBAa: PaBHOMEPHBIH 0e3 cyrpo-
00B, HEpaBHOMEpHEIH (HeOombIHMe CyrpoObl), OYEeHb HEpaBHOMEPHEII
(6ompmme cyrpo0bl), a TaKKe COCTOSIHUE TTOBEPXHOCTH TTOYBBI: 3aMep3Iias,
TaJsasi, COCTOSIHHE HE W3BECTHO. [IpH ompeneneHny CTpyKTypbl CHEra oTMe-
yarorcst 10 XxapakTepuCTHK (BHIOB) CBEXKETO M CTAPOTO CHEra, a TAaKXKe Ha-
cra (Kopok). Pe3ynbrarTel HaOMIOAEHUN 3aHOCITCS B COOTBETCTBYIOLIHE
rpadbr kHIKKH KM-1. CreneHb HOKPBITUS OKPECTHOCTH YKa3bIBaeTCs B
6amiax (ot 0 mo 10). CTpykTypa u XapakTep 3ajieraHusl CHE)KHOT'O MOKPOBa
onuckiBatoTcs cioBamu u nudpamu koga KH-01. Eciu cHexHBIH NOKpOB
OTCYTCTBYET, AaHHas rpada He 3amoiHseTcs. BbicoTa mokpoBa n3Mepsiercs
€KETHEBHO 110 TPEM MOCTOSHHBIM CHETOMEPHBIM pelKaM, YCTaHOBJIEHHbBIM
B Cepe/IHe IUIOIIAAKI B BEPIIMHAX TPEYTOJIbHUKA CO CTOPOHBI OKoJIo 10 M.

Cmayuonapras cuecomepuas petika M-103 — rmaako oOCTpyras-
HBIA OpPYCOK, M3TOTOBJICHHBIA M3 cyXoro Aepera, muuHoi 180 cM (mwm 130
cM), ceuenueMm 6x2,5 cMm, ¢ meHoi aenenus 1 cMm u ouudpoBkoil yepes 10
cM. Peilika okpamreHa Oenoil MacisTHOH HIIM SMalieBOM KPacKOW M Ha JIUIIe-
BOW CTOpPOHE MMEET IIKaJly B CaHTUMeTpax. [leleHus mKaisl peiku (depe3
OJTHO) OKpaIlleHbl YePHOU KPacKOH.

B paiioHax, rJie BEICOTa CHEXKHOTO MOKPOBA JIOCTHraeT 2—3 M, peiku
HE00XOIMMO HapalluBaTh [0 MEpe YBEIWYECHUS BBICOTHI CHEKHOTO MOKPO-
Ba. IIoCTOSHHBIE CHETOMEpHBIE PEHKH YCTaHABJIMBAIOTCS OCEHBIO JI0 00pa-
30BaHMS CHEKHOTO ITOKPOBa. B MecTe yCTaHOBKM peiiKH B 3eMITIO BOMBAIOT
JICPEBSHHBII 3a0CTPEHHBIN (MM MeTaluIn4ecKuii) Opycok ol 40-60
CM, Ha KOTOPOM HMMeeTcsi cTyneHbka. K OpycKy NpUBHHYMBAIOT (IPUKpPETI-
JISIFOT) CTAHJApTHYIO CHETOMEpHYIO peiiky. IIpu ycraHoBKke HyseBoe ele-
HHE PEeHKH JIOJDKHO COBMEIIATHCS C MOBEPXHOCTHIO MOUYBBL. OTCUeTHl IO
peiike fenaroT ¢ OAHOM U TOM e TOYKH, HaXOAACh Ha PACCTOSAHUM 3—5 1ma-
TOB, YTOOBI HE HAPYIIATh COCTOSIHUE CHEXKHOTO MOKPOBA OKOJIO PEHKH.
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ITpn n3Mepennn cienyeT yIuThIBaTh, YTO MO BO3ICHCTBHEM BETpa
OKOJIO caMO#l pelKu 4acTo oOpa3yeTcst yriayOJeHHE B CHETY, IIO3TOMY HpH
OTCYETE CIIEeAyeT HAKIOHATHCSA KaK MOXKHO OJIMKE K IIOBEPXHOCTH CHEXHO-
ro mokpoBa. OTCUETHI JENMA0T ¢ TOYHOCTBIO 10 | cM. JlaHHBIE 1O KaxIOH
petike 3anucbiBatoTcs B KHIOKKY KM-1. BricoTa CHEXXHOTO OKpOBa BBIUKC-
JSIETCSl KaK CPEAHsA M3 OTCUETOB MO TpeM pelikaM. CHETOMEpHBIE ChEMKH
MIPOM3BOMATCS Ha OCHOBHBIX JJIEMEHTax JaHmmadra: mose, jec u Oanka
(oBpar, sor). [lepBoHavaNbHBII MapIIPYT CHETOMEPHBIX CHEMOK OIpEJeNsi-
eTca COBMECTHO co crermanuctoM I'MII (ruapomMeTeopoIoruieckoro neH-
Tpa), a IPHU 3aMEeHe y4acTKa — CaMUM HadaJIbHUKOM CTaHIMU. Bee ydacTku
MOTYT OBITh yJIaJICHbI OT CTaHIIMK He Oosee yeM Ha 5 kM. Ha Bcex ydacTkax
JUISL I3MEPEHUs IFIOTHOCTH CHEra B Ka)KJOH M3 TOUeK OepeTcsl TOJIbKO OHa
npo0a; mepBoe OMpeeNICHNe NIOTHOCTH PONU3BOIUTCS MIPH TIEPBOM H3MeE-
PCHUH BBICOTHI CHEKHOTO TIOKPOBA; IPH BBICOTE CHEXXHOTO ITOKPOBA MEHEE
5 CM IUIOTHOCTB HE OINPEAEIIeTCS.

Jnuna nmoneBoro mapuipyta cocrasiseT 2000 waum 1000 M. Map-
wpyT npoTskeHHOcThI0 2000 M ycTaHaBIMBAETCS B JIECOCTEMHBIX palloHax
CO BCXOJMJICHHBIM penbe)oM, a Tarxke NMPH HAJTHMYUH OOJIBIINX OTKPBITBIX
yuacTkoB. Ha Takom MmapuipyTe BBICOTa CHEKHOTO TOKPOBa HM3MepseTcs
yepe3 kaxasie 20 M, a TIoTHOCTh cHera — uepe3 200 M (Bcero 100 u3me-
peHuit BbICOTHI U 10 ompeneneHuil MIOTHOCTH). B necHbIX paiioHax u B
paiioHax ¢ POBHBIM penbedoM (Ha MOIAX CPEAHU JIECOB) ONPEAENACTCS JUIH-
Ha Mapuipyta B 1000 M. B ToMm ciydae, ecniu cranuus (10 IporpaMme ar-
POMETEOPOJIOTHUECKUX HAOI0ICHHH) BBITIOJIHSAET CHETOMEPHBIE CheMKH Ha
TI0JIe ¢ 3UMYIOILIeH KyJIbTYpOH, a MOJIEBOH MapHIPyT YCTaHOBJIEH ISl HEE B
2000 M, TO cHETOCHhEMKH MPOBOIATCSA Ha IBYX Mapmpyrax mo 1000 m kax-
JBIA: OJMH W3 MapIPYTOB SIBIISIETCSI MOCTOSHHBIM, @ BTOPOH €KETOHO
TIPOKJIA/IBIBACTCS Ha TI0JIE C 3UMYIOIIEH KyJIbTYpPOH.

Ha noctosanom Mmapuipyre niuuHOM 1000 M BBICOTY CHEXHOIO IMO-
KpOBa M3MepSAIOT yepe3 Kaxasle 20 M, a mioTHOcTh — vepe3 100 M (Bcero
50 m3mepeHuii BbicoTsl U 10 ompeneneHuil wioTHocTH). B cioyuyae cHero-
MEPHBIX CHEMOK Ha IOJIE C 3UMYIOLIECH KyJIbTYpOH BBICOTA CHEKHOIO IO-
KpoBa n3Mepsiercs yepes kaxasie 10 M, a ruotHocTs — uepe3 100 M (Bcero
100 u3mepennii BeIcOTHI U 10 ompenenenuii mioTHocTH). B necy, rae mmHa
MapuipyTta paBHa 500 M, BeIcoTa M3MepseTcsa yepe3 kaxasie 10 M, a mwiot-
HocTh — uepe3 100 M (Bcero 50 m3MepeHMi BBICOTHI M 5 omnpenesieHni
IUIOTHOCTH). B Gankax (oBparax, Jorax) CHErOChb€MKH IIPOU3BOISTCS TOJb-
KO IO CenualbHOMY 3a1aHuio. [Ipy 5TOM BbICOTa CHEXKHOTO IOKPOBA U3-
MepsieTcst 110 2—5 nonepeyHnkam odiei mHoi He Menee 500 m. IMpu mm-
puHe Oanku MeHee 100 M paccTosiHHE MeXay HOIEPEeYHUKAMH JI0JDKHO CO-
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craisaTh 100 M. B Gosee mmpokux oBparax paccTOSHHE MEXAY ITOTeped-
HHUKaMH JIOJDKHO OBITh HE MEHEE €T0 IIUPUHEI.

BricoTa cHEXXHOTO TIOKPOBa OT OpPOBKH 10 OpOBKH (M3MEpEHUS cie-
IyeT HauyuHATh He goxonas 10 M mo OpoBKkM M 3akaHUMBaThH ero B 10 M 3a
OpoBkoii) m3mepsiercs gepe3 5 M. [Ipu mmpure opara 6o1ee 200 M BrIcOTa
CHEXHOI'0 TIOKpOBa uzMepsiercs yepes kaxable 10 M. [InoTHOCTE CHEXHOTO
MOKpOBa B OajKax (0Bparax, Jiorax) He ONpeJelsieTcs.

[ToneBble cHeroMepHble MapUIPYTHl JOJDKHBI HPOKJIAIBIBATHCS 110
XapaKTepHOMY IUIsl OKpY)Katomieil MecTHOCTH penbedy. [Ipu BeiOOpe map-
LIpyTa Ha I0Je C 3UMYIOLIel KyJIbTYpOH HYKHO yYHTBIBAaTh, YTOOBI Map-
LIPYT HepeceKall TUMUYHBIE 11 nosst GopMbl penbeda. Ecmu wacte map-
LIpyTa HE SIBISICTCS XapaKTEePHOW ISl OKPY)KAloIEH MECTHOCTH, TO OHA
UCKJIIOYAEeTCsl N3 n3MepeHuil. B aToM ciyuae mummHa mocTOSHHOTO Mapuipy-
Ta COOTBETCTBCHHO yBeluuuBaercs. HeoOxommmo mpemycmarpuBath, 4ToO-
OBl CHETOMEpHBII MapmpyT ObUT NPSMBIM. B HCKIIOUHTENBHBIX CIydasx
JIOIyCKaeTCsl MPOKJIaIKka MapuipyTa B BHJIE JIOMaHOW JIMHUU C TYIBIMU YT-
namu. IloneBble cHETOMEpHBIE MAapHIPYTHI JOJDKHBI PAcIoyiaraTbCsl Ha pac-
cTostHAM He MeHee 0,5 KM OT JIMHUH JKeNe3HbIX JOPOT M HACEICHHBIX ITyHK-
TOB C NPOMBINIJICHHBIMU 00bEKTaMH. HpOKHa}ILIBaHHe CHCTOMECPHOI'0 Map-
LIpyTa 110 JIbJY 03€p, PeK U JPYTHX BOJOEMOB, a TAK)Ke€ HAa MECTHOCTH, He-
JIOCTYITHOW B TEPHUOJbI BECEHHETrO IIOJIOBOMBS, W Ha IOJE a’pojpoMa He
paspemiaercs.

JlecHble MapIIpyThl B paiioHaX ¢ OOJBIIUMH JECHBIMH MaCCHBAMH
JOJDKHBI HAYMHATHCS B JIeCy Ha paccTossHuu He MeHee 100 M oT kpas Jieca
(KycTapHHKa) ¥ TIPOXOAWTH B TIyOb Jieca. MapmipyTbl JIOJKHBI IIpO-
KJIaJbIBaThCsl B BUJE TNPSIMOW MJIM JIOMaHOW JIMHMM IO Hambonee Xxa-
paKkTepHOMY JUIA JTaHHOTO paioHa ydacTKy Jseca. [Ipm Mamblx pasmepax
JIECHOTO YYacTKa INPOKIAABIBAIOTCS JIBE JIMHUU OOILIEH MpPOTSHKEHHOCTHIO
500 M. O0e mpoxoAT B Jiecy: mepBasi — Ha pacctossHuU He MeHee 100 M oT
IpaHuUIBI C MOJIeM, BTOpasi — TapajliesibHO TepBoii, riyosxke B Jiec, B 25-50
M oT Hee. JlecHple MapaipyTbl MOXKXHO HPOKJIaJAbIBaTh HE TOJILKO B €CTECT-
BEHHOM JIECY, HO U CPeAM MCKYCCTBEHHBIX IPEBECHBIX HacakKaeHuil (60b-
110# pPyKTOBBIN CaJl MU MapK).

Banka (oBpar, Jior), BRIOpaHHast JJIsi CHETOMEPHBIX ChEMOK, TOJDKHA
OBITH TUITMYHOM AJIs1 ATOTO paiioHa, mupuHoi 6onee 30 M, HO MmeHee 400 M.
CHeromepHble MapUIPYyThl JOJDKHBI OBITH 3aKperyIeHbl Ha MECTHOCTH MET-
KamH (BexamH, croj0aMM, METaJUIMYECKHMMHU TpyOaMH, 3aceYKaMH Ha OT-
JETbHBIX JEPEBBSX), a TaKKe MMETh IJIa30MEPHYIO CHEMKY M OIHMCAaHUS
MapHIpyTOB M OKpecTHOCTeH B paguyce 5 kM. CHEroMepHble CheMKH B I10J1e
U Jlecy Ha4MHAIOT C MOMEHTA, KOIJja ITOKPBITHE CHErOM OIpeJielsieTcsi B 6
6aiyIoB n OoJiee, U MPEKPAIIAIOT, KOTJIa CHErOM IOKPBITO MEHEe MOJIOBHUHBI
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yJacTKa (BUIOMMOI OKPECTHOCTH), a B 0ajgKkaX — C Hadaja CHETrOTasHUS.
Ecmu B meHp, Ha3HAYEHHBIN IS IPOBEACHUS CHETOCHEMKH, HAOIIOAAIOTCS
OYeHb CHJIBHBIN CHETOIal, TyCTOW TyMaH TN OYeHb HU3Kas TeMIepaTypa B
COUYCTAHWHU C CHIIBHBIM BETPOM, TO CHETOCHEMKH IIEPEHOCSTCS Ha CIEIyTo-
i geHb. CHETOChEMKY MPOBOIAT PAaHO yTPOM, YTOOBI 3aKOHYHUTH €€ 3H-
MO 10 HACTYIUICHUS TEMHOTEI, a BECHOW — 10 Hayajla HHTEHCUBHOTO Tasi-
HUst cHera aHeM. CpOKM HpoBeAeHUs (4acToTa, AaThl) CHETOCHEMOK yCTa-
HaBJIMBAIOTCSI MHIAMBUAYAJIbHO NI Kak1oi cranuuu (mocrta). OObIYHO Ha
CTaHIMSAX OHU IPOBOJATCS €XKEIEKaJHO, a B NEPHOJ MakCUMyMa CHerosa-
1acoB U CHerortasiHusi — 1 pa3 B 5 qHeil.

[Tpn MapmpyTHBIX CheMKax JUisi U3MEPEHUsI BHICOTHI CHEXHOTO I10-
KpPOBa HCIIONB3YIOT NepeHOCHYI0 cHezomephyio petky M-104. Ona mpen-
CTaBJIsIeT co00M AepeBsHHbIH Opycok umHOi 180 cM, ceueHnem 4x2 cm, co
IIKaNIoN ¢ 1eHo# aenenus | cm u ommpposkoit uepe3 10 cm. Ha ee HmxHEM
KOHIIe IMEETCS Kele3HbIH HAKOHEYHWK, HIDKHUI 3a0CTPEHHBIA Kpail KOTO-
pOTO COBMAAaeT ¢ HyleM IIKajibl. [lepeHOCHBIe pelKH M3TOTOBIIAIOT TAKKE
U3 JIOpaNeBBIX TPYOOK. J[JIsl ompeneneHus: BRICOTHI CHEXKHOTO TTOKPOBA TIe-
PEHOCHYIO PEeHKy HOTpYKaloT 3a0CTPEHHBIM KOHIIOM BEPTHUKAIBHO B CHET,
TP 3TOM OHa JTOJDKHA JIOMTH A0 TOBEPXHOCTH MTOYBBI, HO HE YIIyOIsAThECS B
Hee (He JOJDKHA TakKe MPOOHBAThCS MOKPHIBAIOIAs IOYBY JeASHas KOpKa).

Jis u3MepeHus TIOTHOCTH CIIy»aT CHETOMeEphI. [10x00Hblll 8ecosoti
cnezomep BC-43 (puc. 7.4) cocTOUT U3 CHEr03abOpHUKA, BECOB U JIOMATKH.
CHero3abopHHUK COCTOUT U3 METAJUTMUECKOT0 LIMINHPa, KOTOPBINA C OJTHOTO
KOHIIa 3aKpbIBaeTcsi Kpbikoit 10, a ¢ Ipyroro okaH4MBaeTCsi KOJBIIEBBIM
YTOJIIEHNEM 7 ¢ THII0O00Pa3HON PEXYIIEeH KPOMKOM.

Puc. 7.4. CHeromep BeCOBOIA:
1 — peiika KOpOMBICIIa; 2 — MEPEIBUKHOMN Ipy3; 3 — CTpeKa;
4 — noaBec; 5 — KproK; 6 — myxka; 7 — yTOJIIEHUE C PEXKYIIEH
KPOMKO#H; 8 — mepeBmKHOe KoJbl0; 9 — nmnuuap; 10 — kpeiiika
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Bronms mmnmHOpa HaHeceHa INKaixa ¢ JCTICHHSAMH OT HyJs, COBMa-
JIAFOIIETo ¢ peXyIed KpoMKo# kombna 7, mo 50 cM. Bricota mummazapa 60
CM, IJIOLIAAb €0 BHYTPEHHETO MONEepeYHoro ceueHus 50 cm®. Ha UJINH/-
pe HaxoauTcsl CBOOOTHO TepeaBHUTAIOIIeecs KOJBIO 8 ¢ TyKKoii 6, 3a KoTo-
pyro 3a00pHHK TOABEIINBACTCA K BecaM. Bechl cOCTOAT M3 pelku Kopo-
MBbICJIa CO LIKaJOW ¢ HeHou aeneHus 5 r. K pelike nmpukpemieHs! ABe MpU3-
MBI OJIHa PeOpPOM OmUpaeTcs Ha mojaBec 4, MMEIOIIMN KOJIBIO, 32 KOTOPOE
YICPIKUBAIOTCS BECHI TIPU B3BCUIMBAHUHU; CHET03a00PHUK MOJIBEIIUBACTCS K
KpIOKY 5, omMparouieMycs Ha BTOPYIO mpusmy. Jljis ypaBHOBEIIMBAaHUS Be-
COB CITY)KHT CBOOOJIHO TIepPEIBUTAONIHIACS 0 peiike 1 rpy3 2, uepe3 oTBep-
CTHE KOTOpPOTO BHUAHA IiKana. Ha HIKHEH CKOIIEHHON KpOMKE OTBEPCTHUS
HMeeTCsl PHCKa, CIIy)Kallasi yka3zarejaeMm JAJisl OTcueTa MO IIKaje BECOB MpH
WX ypaBHOBEIIMBAHWHU. PaBHOBecHE BECOB OMpEIENACTCS MO COBIAICHUIO
CTpeNKH 3, YKpeIUIGHHOW Ha peiike 1, ¢ BepIIMHON y3KOW BepXHEH 4acTh
okomika moaseca 4. KoHTpois Hyns BECOB OCYIIECTBISIETCS MPH YpaBHO-
BEIIMBAaHUHU UX CHET03a00PHUKOM C IYCTHIM HHJIHHIPOM.

W3MepeHnss Ha MapHipyTe ¢ MOMOINBI0 CHErOMepa IPOU3BOAAT B
cnenyromieM mopsiake. [IpoBepsfoT IMMOKa3aHWS BECOB TPH B3BEIIMBAHHUU
MyCTOTO CHEro3abopHUKa (ITH MOKa3aHUs ¢ OOPATHBIM 3HAKOM IMPUHHMAIOT
3a MOMPaBKY MPH JajbHEWIIeM B3BemnuBanun). CHUMAIOT CHEr03a00pHUK U
OTBECHO MOTPYXAalOT €ro pexyliell KPOMKOW B CHET JO CONPUKOCHOBEHMS
€ro HMXHETO Kpasd € MOBEPXHOCTHIO IOYBBI. OTC‘II/ITI)IBaIOT BBICOTY CHCX-
HOT'O MOKpPOBa MO IIKaje UUAMHApa. JIonaToukoi cuuMmiatoT CHEr ¢ OJHOM
CTOPOHBI 3a00PHUKA, aKKYPaTHO MOJICOBBIBAIOT €€ O] €0 PeXYIIHH Kpal
Tak, 4TOOBI BECh CHET, 3aKIFOUCHHBIN B IMIIMHApPE, ocTaics TaM. He oTHU-
Masi JIONaTKH, BEIHUMAIOT 3a00pHUK U MTEPEBOPAYNBAIOT €r0 KPOMKOM KBEp-
xy. OunmiaroT 3a00pHUK OT MPUCTABIIETO CHAPYXKU CHETra, MOJBEIIMBAIOT
€ro K KPIOKY BECOB (CTaB CIMHOM K BETPY) W, epKa B PYKE BECHI 32 KOJIb-
110, B3BEIIMBAIOT 3a00pHUK CO CHETOM, IJIi Yer0 YpPaBHOBEIIMBAIOT ITH-
JIMHAP CO CHETOM U OTCUUTBIBAIOT ACJICHUEC IIKAJIbl BECOB. Pe3yJ'H:-TaT 3aIu-
CBIBAIOT. B Tex cirydasx, KOr/ia CHeXHbIM MOKpoB BeIIe 60 cM, BeCh CTOIO
CHEra BBIPE3aloT MOCIEI0BaTENbHO B HECKOIBKO mpuemMoB. Eciu Ha mouse
HUMCECTCs BOJAA HMJIM CHET, HaCLIHleHHBIﬁ BO)IOI‘/’I, TO OUJIUMHAP CHETOMEpA HE
JIOJKEH 3aXBaThIBaTh ATOT clioi. [IpoOy He OepyT, eciu BHICOTa CHEXKHOTO
MOKpOBa MEHbIIIE 5 CM B pajauyce 5 M OT OUepeJHOM TOUKH WJIM B 3TOM
MeCTe UMEETCS TOJBbKO CHET, HACBILIEHHBIH BOJOM, TOJIBKO Tanas BOJAA WIH
TOJIBKO JIeNsHas mpuTepTas Kopka (mbo Bce 310 BMecte). [locme B3sTHA
poOBI CHEroMepoM (0 e¢ B3BEIIMBAHUS) B 3TOW XK€ TOYKE H3MEPSICTCS
TOJIIIMHA CJIOS TAJIOW BOJBI, CHETa, HACKIIICHHOTO BOJIOW, IPUTSPTON JIeIsI-
HOH kopku. IlepBrle Ba Buaa omnpeaeneHUs] MOXKHO J€IaTh CHETOMEPHOM
peHKOl WM JIOIAaTOYKO#M cHeromepa (¢ TOYHOCTHIO 10 1 cM), a ToJIImuHA
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JIESTHOW KOPKH OJDKHA U3MEPATHCS (TIOCTIe TOT0, KaK OHA poOuTa peikoi
WK 3y0HUIIOM) TMHEHKOH (C TOYHOCTBIO 0 1 MM).

CocrostHEE TIOYBHI TIOJ] CHEXHBIM TOKPOBOM (Taias, Mep3ias) ore-
HUBAETCS BU3YallbHO B KaXKIOW TOYKE OMpPEICTCHHUS IUIOTHOCTH. XapakTep
3aJleTaHysl CHEXKHOTO TMOKpOBAa Ha MapIIpyTe W XapakTep caMoro cHera
OIICHMBACTCA BH3YAIILHO W 3aIMCHIBACTCS ClIoBaMH W B mudpax koma KH-
01. anHple HaOMIONEHUI 32 CHEXXHBIM ITOKPOBOM BO BPEMSI CHETOCHEMOK
3anuchIBalOTCs B KHMKKY KM-5. 3HaueHus BBICOTBI CHEXHOIO IOKPOBa
3aMUCBIBAIOTCS B KHIKKY MOAPSA, KAK0€ B OTAECIBHON KIeTOUKEe, C TOUHO-
cThio 10 1 cM. Pe3ynbraTsl HaOMOAeHUI Ha MoJIe ¢ 3UMYIOLEH KyJIbTypoi
3anuceiBatoTcs B KHIDKKY KCX-2. Ilpu kakaoM H3MEpeHHM IUIOTHOCTH
CHera 3alKChIBAIOT 3HAYECHMs, MOJTy4YEHHBIE 110 IIKaje HMUIMHApPA U 10 JIU-
Helike BecoB. [IMOTHOCTE CHera § BEIYUCIISACTCS ITyTEM AEJICHUS MacChl Ipo-
061 Ha ce oObeM g = 5m/(50h) = m/(10 h), roe m — orcuer 10 JHHEHKE Be-
coB, h — oTcuer no mKane MUIHHIPA.

138



I''TABA 8. AKTHHOMETPUYECKHWE N3MEPEHUSA

OCHOBHOM BUZ SHEPTUH HA 3€MJIe — JIydUCTasl S3HEPTHsl, HETIPEPhIB-
HO moctynaromas oT Comxna. ConHeYHas paguanys, MOCTABISIONAs Ha
3eMITI0 CBET U TEIUIO, UMEET BayKHEHIIEe 3HAUCHHE AJIsl Pa3BUTHS XKU3HHU HA
3emiie M SBIACTCS OCHOBHOM NPHUYWHOW METEOPONOTHYECCKHUX SBICHHUH U
MIPOLIECCOB, IPOUCXOISIIINX HA 3eMHON MMOBEPXHOCTHU M B aTMOcdepe.

8.1. OcHOBHBIE MOHITHS COTHETHOI pauanun

OCHOBHBIM MCTOYHHUKOM HEPTUHU BCEX MPHUPOAHBIX MPOIECCOB, MPO-
TEKAIOIMX Ha 3€MHOM IMIape, SIBISETCA COJMHEe4Has panuauus. Jlyuucras
SHeprus (paauamnus, CBET) IMPEACTaBISIET COO0H NEKTPOMAarHUTHBIC BOJIHBI,
pactpocTpaHsIomuecs 0T HCTOYHIKA MX BO3HHKHOBEHMA. B 3aBucHMocTH
OT TEMIIEPaTyphl H3IIy4YaroIIero Teina W (U3UKO-XMMHUICCKUX CBOWMCTB €ro
MTOBEPXHOCTH [UITMHA BOJIHBI KOJIEOJIETCS B OYCHP IMIMPOKUX Ipenenax. Pac-
TIpeesiCHIe JTYIUCTON SHEPTHH 0 JUTMHAM BOIIH HA3BIBACTCS CHEKMPOM.

JUTMHBI BOJIH paJHaIliyi U3MEPSIOTCS ¢ OOJBIION TOYHOCTEI0. OnTH-
YECKOE M3ITYYeHHE MMEET JJIMHBI BOJH OT COTEH MHUKPOMETPOB JI0 THICSY-
HBIX joeit Mukpomerpa (Mkm), (1 MM = 10°° m). YacTs criektpa, KoTopas
COOTBETCTBYET JiuHaM BoJH MeHee 0,40 MKM, Ha3bIBacTCs yiavmpaghuoie-
mogoti. IIpomexyTok cnektpa ay4uuctoit suepruu ot 0,40 mo 0,76 Mxm 3a-
HUMAaeT BUAMMAs YacTh criekTpa. Bomusl anuuoit ot 0,40 mo 0,46 MM co-
OTBETCTBYIOT (pHoeToBOMY IBETY, OT 0,46 mo 0,49 Mmxm — cuHemy, ot 0,49
10 0,50 Mkm — rorybomy u 1. 1. Uznydenne ¢ anuHO# BonmHBI Oonee 0,76
MKM OTHOCHTCS K TaK Ha3bIBaeMOW ux@paxpacHou dactu criektpa. Muppa-
KpacHbIC JIy4H, KaK W YIbTpa(HONIeTOBEIC, HE BOCIPHHUMAIOTCS TIa30M
(ouu HeBuAMMEI). CIIEKTp CONHEUHOW YHEPTUU Ha BEpXHEU TpaHHUIE aTMO-
ctepsl 3akmodaercs Mexnay mmuHaMu BormH oT 0,20 mo 5,0 mxM. Oxomo
47% panuanuy TpUXOJIUTCS Ha BUIMMYIO 4acTh criekTpa, 44% — Ha uH-
¢bpakpacuyto u 9% — Ha ynbTpaduosneToByto. IIpoxos 3eMHy0 atmMocde-
py, COJHEUYHas paauanus U3MEHSETCs] KaKk MO0 WHTEHCUBHOCTH, TaK W IO
CIIEKTPAILHOMY COCTaBYy.

IMoctynas Ha 3eMii0, COJIHEUHAs pajvaliys MPEUMYIIECTBEHHO Ipe-
Bpamiaercs B Temio. KonmndecTBo sHepruu, nmoceimaemoir CosHileM Ha 3eM-
0, OrpoMHO. VcmyckaHuwe WM pPaclHpOCTPAaHEHUE JIICKTPOMArHUTHBIX
BOJIH HAa3bIBACTCS U3IyUeHueM. DHepauell U3myueHus I JyYUcmou SHep2u-
ell Ha3BIBAIOT DHEPTUIO, MEPEHOCHUMYIO 3JICKTPOMATHUTHBIMH BOJHAMHU.
Enununei sHeprun u3nydeHus E B MexxayHapoqHOH crcTeMe SIUHHMIL SB-
qsiercst 1 pKoyb!

1(E) =1 JIx. (8.1)
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OCHOBHOW KOJHYECTBEHHON XapaKTEPUCTHKOH TONS W3IYICHHUS
CITY’)KUT HOMOK U3Iy4eHus YU Ayuucmulii nomok F, KoTopslii onpenensercs
(bopmymoit

F=EH, (8.2)
rne E — sueprus m3mydenns 3a Bpems t. [Tomaras E = 1 [Tk, t = 1 c., momy-
9UM

1 (F) = 11dx/1c = 1 Br. (8.3)

Tosepxnocmuas niomuocms nomoka w3nyuenus (nomox paouayuu)
WM 9Hepeemuieckas O0C8euwjeHHOCMy YCTAaHABIMBAECTCA Ha OCHOBaHHUH
(bopmyIbI

E,=FIS, (8.4)
rae F — morok w3mydeHHs, paBHOMEPHO MaJarolluii Ha MOBEPXHOCTH S.
TTonarags F=1 BT, S =1 M2, HaXOIUM

1(E,) = 1 B1/1 M*= 1 Br/™®. (8.5)

B mMereoporornu mox TEPMHUHOM COJTHEUHAs paJHaIisd TOHIMACTCS
SHEPreTUYeCcKasi OCBEUICHHOCTh, CO3/1aBacMasi M3IyYCHUEM, MPHUXOSIINM
ot CoxHIa, BKIIOYas U3IYICHUE, pACCETHHOE 3eMHOM atMocdepoii u obira-
KaMH W OTpakEHHOE 3eMHOU IMOBEPXHOCTHIO. DHEPTeTHUYECKas OCBEIICH-
HOCTh, CO3/[aBaeMasi COJTHCYHBIM HM3JIy4yCHHEM Ha IUIOIIAKEe, PACIIOI0KEH-
HOW TEPICHIUKYJSIPHO K COJHEYHBIM JIydaM, 3a MpeneiaMy 3eMHOM aTMO-
ctepbl MpH CpeHEM PAacCTOSHUU Mexay 3emieii u CoslHIleM, Ha3bIBACTCS
conneuynou nocmosnnou ly. BennunHa coMHEYHON IMOCTOSHHON COCTaBIsSET
lo= 1367 Br/m°.

B Hay4HOIl nHTEpaType HCIONMB3YIOTCS M BHECHCTEMHBIC €IMHHIIBI
HU3MEpeHUs, HalpuMep, YHEPTeTHUECKYI0 OCBEIICHHOCTh BBIPAKAlOT YHC-
JIOM KaJopui (Ka), KOTophIe Mmoiayvaet 3a | MuH Ha 1 cm® TIePIICHAUKYIISIP-
HO PAaCIIOJIOKEHHOH ITOBEPXHOCTH (xan/cM’MuR). [lepexon oT BHECHCTEM-
HBIX CIWHUIl M3MEPCHHUH SHEPreTUIecKO ocBemeHHOCTH K cucteme CU
MIPOU3BOUTCS CIIEIYIOIIM 00pa3om: 1 Kaj/cM? MUH = 4,185 I (0,01)’2M'
260 = 4,185 - 10000/60 [l m 2-c” 1= 697,5 Br/m°.

Buowt paouayuu. Ilpexxne yem TOCTUTHYTh 3€MHOM NOBEPXHOCTH,
COJTHEYHAs Pagualus MPOXOIUT uepe3 aTMoc(epy U MpeTepreBacT B HE
HEKOTOPbIC M3MEHEHHSI: YaCTHYHO OHA MOTJIOIIACTCS BO3LYXOM M YaCTHYHO
pacceuBaeTcs. [lorommaercs coiHeuHasi pajualysi B OCHOBHOM BOJISIHBIMHU
rmapamu, adpo30JSIMH U B MEHBIIICH CTEIICHH YIJIEKUCIIBIM Ta30M U 030HOM.

B mereoponoruy MOTOKM JYyYHMCTON 3HEPTHMU MOAPA3ACNIAIOTCA Ha
KOPOMKO80IHO8YI0 paduayuto ¢ JyimHaMu BoiH ot 0,2 1o 5,0 MKkM U Orun-
HOB0IHOBYI0 paduayuto ¢ AmuHaMu BorH oT 5,0 mo 100 mxm. [Totoku ko-
POTKOBOJIHOBOW paMallid IMOAPA3ACISIIOTC Ha MPSAMYI0, PACCESHHYIO U
OTPaXXCHHYI0O M HUMCIOT COJHEYHOEC MPOUCXOXKACHUe. Pamuanus, mocry-
maromas K 3eMHOW TOBEPXHOCTH HemocpencTBeHHO oT COJIHIIA M OKOJIO-
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COJTHEUHOU 30HBI PajiycoM 5°, Ha3bIBACTCA MpAMOL COJIHEUHOW paauanu-
eil. IIpsimas papmanus u3MepsieTcs Ha IMOBEPXHOCTH, NMEPNEHAUKYIIPHON
HaTpaBJICHUIO COJIHEYHBIX Jyded, n obozHauaercs |. Ot BeicoTsl CoxHIa
HaJl TOPU30HTOM 3aBHCHUT JUIMHA MYyTH COJHEYHBIX JIyded B atmocdepe u
HHCOJISIIUS TOPU30HTAIBHON MOBEPXHOCTH

I = 1sin hy, (8.6)
rae hy — Beicota ConHnla Haja TOPU30HTOM, | — TIpsiMast coJlHeuHas pa-
Juanus, MPUXOJAINas Ha IOBEPXHOCTh, MEPIEHIUKYISPHYIO COJHEYHBIM
nmydaM. WHconsumell Ha3pIBaeTCs NPUTOK COJHEYHOTO TEIIa Ha IMOBEPX-
HOCTb J1I000H OopueHTauuu. J{1s u3MepeHus npsMoi COJTHEYHOW pajnannuu
HCIIONB3YEeTCs] aKTUHOMETD.

ITpoxonst ckBo3b aTMocdepy, CONHEUHAsT paHalys pacceuBaeTcsi B
ONTHYECKH HEOAHOPOJHOW cpejie aTMOC(EPHBIMH ra3aMu U a3p0o30JIbHBIMU
MIPUMECSMH, UMEIOIIUMH Pa3IM4YHble KOA(PPHULIMEHTHI NPEJIOMIICHUS, U TIe-
pexomut B ocobyro GopMy — pacceaunyio panuanuio. PaccesHHOH coi-
HeuHo#l pagmanmeit (D) HasbIBaeTcs pagmamys, MOCTyHamomas Ha TOPH30H-
TAJIBHYIO TIOBEPXHOCTH OT BCEX TOUEK HEOECHOTO CBOZA, 32 MCKIIOYECHHUEM
mucka COJHIA M OKOJIOCOTHEUHON 30HBI PAagHycoM 5°, B pesysnbTate pac-
CCSIHUSI COJIHEUHOH paJinalliél MOJIEKYJaMH aTMOC(EpPHBIX I'a30B, BOASHBI-
MU KaIUIIMH WM JEJSHBIMU KpHCTa/UIaMH O00JIaKOB M TBEPABIMH YacTHIIa-
MH, B3BEIICHHBIMH B aTMoc(epe.

OOwmit mpuxox NPsIMOI U pacCesSHHOM paaualiii K TOPHU30HTAIBLHON
MOBEPXHOCTH 3eMJIM Ha3bIBaETCs CyMMapHOU paaunanueit Q:

Q=I1I"+D. (87)

Bonblas yacTh CyMMapHOW paauanuu AOUIENUIe 10 36MHOHM IO-
BEPXHOCTH, TOTJIOLIAETCS B BEPXHEM, TOHKOM CJIO€ TIOYBBI MJIM BOJBI U II€-
PEXOIUT B TEIUIO, a MEHbIIas oTpaxkaeTcs. OTpakeHHEe COJIHEUHOH pajgua-
UM 36MHOH MTOBEPXHOCTHIO 3aBHCHUT OT XapakTepa 3Toi moBepxHocTH. OT-
HOILIEHHE KOJIMYECTBA OTpaXkeHHOH paauanun (l,,,) Kk 00LlEeMy KOJIMYECTBY
pamuaryu (Q), majaromed Ha JaHHYIO IMOBEPXHOCTH, Ha3bIBACTCs alb0eno
(4) moBepxHOCTH. DTO OTHOIICHHE BBIPAXKACTCS B NOJIAX CAWHMLBI IH
MIPOLEHTaX

I
A=-2"100%- (8.8)
Q

IMupanomeTp u anbOeJOMETp CiTyKaT Al HAOMIOJEHUS] CyMMapHOH,
paccestHHOM pajualuy, IPUXOIALIEd K AESITeIbHON MOBEPXHOCTH, U OTpa-
JKEHHOW pajualyy OT JIEATENbHON IOBEPXHOCTH. B oTiMune OT KOpPOTKO-
BOJIHOBBIX IIOTOKOB MPSIMOM, pacCEIHHON M OTPa)K€HHOH paaualyy Terio-
BOE M3JIyYeHHE 36MHOM MOBEPXHOCTH M aTMOC(Epbl MPUXOAUTCS Ha HEBH-
JMMYI0 HH(PPaKPACHYIO 4acTh CIEKTpa. M3mydeHrne 3eMHOI TOBEpXHOCTH U
aTMoc(epbl IPUHATO HAa3bIBATh JUIMHHOBOJIHOBBIM.
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JtmHa BOJHBI 3€MHOTO HM3Iy4deHHs Koiebiercs oT 5 mo 40 MM u
Oomee. 3eMHYI0 paJualdio dHamle HAa3BIBAIOT COOCMBEHHLIM U3NYYeHuem
semnoti noeepxnocmu (E,). ATMochepHy0 pamuaiuio, MPUXOAAIIYI0 K
3€MHOM ITOBEPXHOCTH, HA3BIBAIOT BCMPEYHbIM U3TYUeHUeM TITH NPOmugous-
ayuenuem (E,) atmocdepbl. PasHOCTh MEXTy COOCTBCHHBIM H3IyYCHHEM
36MHOW TOBEPXHOCTH M BCTPEYHBIM HM3ITydeHHEM aTtMoc(epsl Ha3bIBacTCs
aghpexmusnvim usnyuenuem (E,y):

Ep=E, —-E,. (8.9)
Paznen Meteoposioruu, B KOTOPOM H3ydaeTcs dHeprus, usnydaemas CoiH-
1IeM, TIOBEPXHOCThIO 3eMJIM M aTMOC(epoid, Ha3bIBAaCTCA aKTHHOMETPHEH, a
TPUOOPHI IJI U3MEPEHUS PA3IUYHBIX BUIOB PATUAlldd — aKTHHOMETpPUYE-
CKUMH.

8.2. CpencrBa n3MepeHns COTHEYHOI pagnamuu

B aKTHHOMETPHYECKHX MPUOOPaX, UCTIONB3yEeMbIX Ha CETH METEOPO-
JIOTUYECKUX CTAaHIMI, B Ka4eCTBE UyBCTBHUTEIBHBIX JJIEMEHTOB IPUMEHS-
I0TCS TEPMOJJIEMEHTHI, C IIOMOLIBI0 KOTOPBIX SHEPIHsl COJHEYHBIX JTydeH
npeoOpasyeTcss B DHEPIUIO HIEKTPUYECKOTO TOKA. TepMO3IeKTpHYeCKUH
3¢ deKT 3aKioYaeTcss B TOM, YTO NPHU HArpeBe MeCTa COeIUHEHHs (cras)
JIBYX Pa3HOPOJIHBIX MPOBOJHHUKOB B 3aMKHYTOW IENH, COCTaBICHHOW W3
9THX MPOBOAHUKOB, BO3HUKAET EKTPUUIECKHH TOK, miu TepmMoI/C.

Puc. 8.1. TepmoOaTapest akTuHOMETpa: | — TpHUEeMHAs TUIACTHHA; 2 —
TepMmoOarapen; 3 — nanupocHas Oymara; 4 — MeJHOE KOJIbLIO

OnuH TakoH 3JIEMEHT, COCTOSAIINN W3 JIByX Pa3HOPOIHBIX MPOBOJI-
HUKOB, Ha3bIBAIOT TEPMONAPONH. DTOT MPUHIMI U 3aJI0XKEH B OCHOBY BCEX
CETEBBIX aKTHHOMETPUUYECKHX NMpHOOpOoB. IS MoSydeHHsl HaleXHBIX pe-
3yJIbTaTOB HEOOXOJMMO, YTOOBI 3JIEKTPUUECKUH CUTHAII C JII0O0T0 U3 aKTH-
HOMETPHUYECKHUX MPHOOPOB, BOHMKAIOMNN B pe3yibTaTe mpeoOpa3oBaHUs
JYYUCTOW IHEPTHH, OBUI JOCTATOYHO BEJIMK IS (PUKCHPOBAHUS KaKUM-
00 IEKTPUIECKUM PETHCTPATOPOM, Hampumep rajgbBaHomerpoM. OnHa-
KO 3JIEKTPO/BMKYIIasl CUJIA, pa3BUBaeMas OJHON TePMOIApOi, HEBEIUKA, U
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MO3TOMY TSI YBETMUCHHUS BBIXOAHOTO CHTHAJIA C aKTHHOMETPHUYECKHX MPH-
OOpOB HCIIONIB3YETCS PS MOCIEAOBATEIIFHO COEANHEHHBIX MEXTY COOOH
TepMomap, KOTOpsle 00pa3yroT Tepmobarapero (puc. 8.1).

B pesymnbraTe 3Toro 3/IC B mpueMHHKE JIy4UCTOM YHEPTUH BO3pacTaeT B N
pas3, rae N — uncno tepmonap B Oatapee. [Ipu n3rotoBnennn TepmodaTapen
B Ka4eCTBE NTPUEMHUKA JIydHCTON 3HEPTHU BCE €€ HEUETHBIE CIIal pacioa-
raloTcsk TaKUM 00pa3oM, 4TOOBI MMETh OJMHAKOBYIO TeMIIEpaTypy, OTJINY-
HYIO OT TeMIlepaTypbl YETHBIX CIaeB, IIOMELIAEMbIX I0J] BO3JEHCTBHE pa-
mranuu. Bee ke D/IC, pa3BuBaemast qaxe TepModaTapeei, HeBeluKa, 1 IS
N3MEpEeHUs] TEPMOTOKa TPEOYIOTCS BBICOKOUYBCTBHUTENIBHBIE I'aJIbBAHOMET-
pbl ¢ meHOH genmenus 10° A M BHYTPEHHHM CONPOTHBICHHEM TODSIKA
40-80 Om. DTuM TpeOOBaHUSAM OTBEYACT CTPEIIOYHBIH aKTHHOMETPHYECKUI
rampBaHoMeTp ['CA-1.

Axmunomemp. Axtuaometp CaBuHoBa-AHmmesckoro AT-50 mpen-
Ha3HA4YeH JJIS1 I3MEPEHHS NPSIMON COTHEYHON pafnaliii U MOXKET CIY)KUTh
KOHTPOJIBHBIM IpuOopoM. B kadecTBe MpHEMHHKA PagHallid CIYXHUT TOH-
kuit quck 1 u3 cepedpsHO# Gonpru TommHoM 20 MKM 1 qraMetpom 11 MM
(puc. 8.1). Buemnsis cropoHa aucka (oOparnenHas k CoHIly) 3auepHEeHa
CrHeLuaIbHBIM JIAKOBBIM ITOKPHITHEM, a K BHYTPEHHEH CTOPOHE Yepe3 Maru-
pOCHYI0 OyMary MmpuKIeeHbl 36 HEUETHBIX CIaeB Tepmobarapen 2. Bueri-
HHUE YeTHbIE Crau 3 MPHUKPEIUICHBI K CPAaBHUTEIHFHO MACCUBHOMY METHOMY
koubity 4. TepmobaTtapesi ¢ MEHBIM KOJIBIIOM ITOMEIICHA B MEIHYIO TPYOKY
JUMHOM 116 MM, MMEIOIYI0 Ha HapyKHOM KOHIIe quadparMy ITHaMeTpoM
20 MM, ciryXalnyro MpUeMHBIM OTBepcTHEM. BHyTpH TpyOKkm MMeeTcs emie
psin yOBIBaIOIMX 1O AnaMeTpy auadparm, HauMeHbIIas U3 KOTOPBIX HaXo-
IUTCS psAoM ¢ TepMmoOarapeedd m umeer muamerp 10 mm. Psg stux numa-
(Gparm oOpa3yeT TEJIECHBINH yroji, paBHBIN 5° OKOJOCOJHEUYHOTO MPOCTPaH-
crBa. [IpoBoga ot TepmobaTapen yepe3 KIEMMBbI MOJCOSTUHSAIOTCS K Talb-
BaHoMeTpy. [loka3aHus rabBaHOMETpa MPONOPIMOHANBHBI CHIIE TEPMOTO-
Ka, a CJIeA0BaTeNIbHO, U YHEPreTHUECKON OCBEIIEHHOCTH NPSMOHN COJHEY-
HOH paauanuu.

Kopnyc aktuHOMeTpa (puc. 8.2) ycranaBiuBaercs Ha croiike 10 u
ocHOBaHMHU 11, Ha KOTOPOM HaHECEHa CTPeENKa, C MOMOIIBIO KOTOPOi OpH-
eHTupyetcs npubop Ha ceBep. Ock 8 ycTaHaBinMBaeTCs 0 OCH MHUpa C T0-
MOIIBIO KBl HUPOT 9. UT0OBI MpoBeCTH HAONIIOACHUS 110 AKTHHOMETPY,
HY’KHO €r0 COPHEHTHpPOBATh TaKUM 00pa3oM, uToOBI Tepmobartapes Obuia
HaneneHa Ha CoumHue. [l aToro ¢ npubopa cHuMaeTcs Kpblmka 1 n Ha-
IIpaBJIsieTcsl BXOAHOE oTBepcTHe TpyOkn Ha CosHue. B 310 Bpemst mannmy-
JMPYIOTCS BUHTHI 3 ¥ 6, 10OMBAasiCh TaKOTO MOJIOKEHHS TPYyOKH, 4TOObI 00-
pa3oBayiach KOHIICHTPHUYECKasi TEHb Ha SKpaHe 5, a COJHEUHBIH JIyd, NpoHas
yepe3 oTBepctre 13 Ha onpase quadparMbl B BUAE «COJHEYHOTO 3alUMKay,
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JOJDKEH IIOIAcTh Ha YePHYI0 TOYKY, HAHECEHHYIO Ha dKpaHe. B atom ciy-
Yyae YyBCTBUTEJIBHBIN 3JeMeHT mpubopa (TepmobaTtapesi) HampaBJeH Iep-
NEHANUKYISIPHO COJTHEYHBIM JTy4YaM.

Puc. 8.2. AktuHoMeTp: 1 — kpbImka; 2, 3 — BHHTHL, 4 — OCh CKIIOHCHUH;
5 — skpan; 6 — pykosTKa; 7 — TpyOKa; 8 — ock; 9 — cexrop mmpoT; 10
— croiika; 11 — ocHOoBaHKe

Tepmoanekmpuueckuii nupanomemp. TepMO3IEKTpUUECKUN MHUpa-
HOMeETp SIHHIIIEBCKOTO MpeAHa3HaueH U1 U3MEPEHUs CyMMapHOH U pacce-
SIHHOM pajinalliu, MPUXOAsIIeH KaKk 0T HeOECHOTo CBOJA, TaK M OT MpeaMe-
TOB, PacIOJIOKEHHBIX Ha MOBEPXHOCTH 3eMiH. Ecnu mpueMHUK panuanun
3TOTO NMpuOOpa MOBEPHYTHh B CTOPOHY MOJACTHIIAIOIIEH MOBEPXHOCTH, TO OH
OyneT GUKCHPOBATH OTPAKEHHYIO paguanuio. Y mupanoMeTpos (puc. 8.3),
UCTIONIB3YEMBIX Ha CETH METEOPOJIOTMYECKUX CTaHLUH, MPUEMHHUKOM CIy-
XKHT KBaJpaTHas TepModarapesi, OKpalleHHas! B YepHO-OeIbIe OISl B BUJIE
IIaXMaTHOW JIOCKH.

B mmpaHomerpax mpuMeHsieTcs OaTtapes MOCIe0BaTeNbHO COEIH-
HEHHBIX TEPMOIEMEHTOB, COCTaBJICHHBIX M3 MaHTaHWHA M KOHCTaHTaHa.
[NoBepxHOCTH TepMOOaTapen MOKPHITA YSPHOW KpacKoi (caxkel) m Oemoi
(MarHesueil) TakuM 00pa3oM, YTOOBI YeTHBIC CIIau OBLIM OKPAIICHBI B OJUH
L[BET, a HEYETHBIE — B Apyrou. [IpuMeHeHne ITUX MOKPBITHH 00YCIOBICHO
OJIMHAKOBOH TOTJIONIATEIBHOM CIIOCOOHOCTBIO CaXXM U MarHe3uu B JUTMHHO-
BOJIHOBOH 9acTH crekTpa. [I0CKOIBpKy B 00J1aCTH KOPOTKHX BOJIH ITOTJIOIIA-
TeNbHAs CHOCOOHOCTh CakW WHTCHCHBHEE, YeM MarHe3ww, To Ojaromaps
9TOM YaCTU CIEKTPa BO3HUKAET Pa3HOCTb TEMIIEPATYP MEKAY CHAIMHU.

Tepmobatapes nupanomerpa 1 (puc. 8.4) mpukpermeHa dyepe3 H30-
JMpyIomuit coit kK xoprycy npubopa. OT KpallHHX TEpPMO3JIEMEHTOB Tep-
MoOarapey OTXOJIST BBIBOJBI K KJIeMMaM Ha HW)KHEH CTOpOHe Kopiryca (Ha
pPHCYHKE OHU He BUIHBI). Bes Tepmobarapesi, packpalieHHasi B IIaXMaTHOM
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HOpsAKE, KPEIHUTCS B KBAJPAaTHOM BBIpe3e OHCKa 2, MMEIOIIEM IO CBOCH
obpasyromieil BHHTOBYIO Hape3Ky 3, Ha KOTOPYIO HABHHYHMBACTCS CTEKIISH-
HBIH Konmadok. CTeKIIHHAs noiycdepa HeoOXoauMa He TOJIBKO /I 3alllH-
TBI TEpMOOATapeH OT MEXaHUYECKUX IOBPEKICHHUMH, HO U, IPEXKIE BCETO, OT
BJIMSIHUS BETpA.

Puc. 8.3. Ilupanomerp

Bcest TepmoOGarapest ¢ JUCKOM M CTEKIISTHHOM mostycdepoil HaBUHYH-
BaeTCs Ha CTOMKY C TPEHOTOM, MO3BONAIONIEN TOPU30HTUPOBATh IPUEMHUK
npudopa. Ha 3To# ke TpeHore KpemuTCsl MapoBOi YPOBEHb ISl OTCIIEKH-
BaHWsA TOPU3OHTAIBHOCTH YCTaHOBKM mpubopa. K croiike mpucoeanHeH
KOPOTKHI METaNINYECKUN CTEPKEHb, Ha KOTOPBI C MOMOIIBIO BHHTA Kpe-
IIUTCS JIETKas AropajieBas TpyOKka ¢ TEHEBBIM AKPAaHOM, MO3BOJITIOIIUM 3a-
TEHATh MPUEMHYIO MTOBEPXHOCTh MPUOOpa OT NPSIMBIX COJHEYHBIX JIydeil n
U3MEPATh B 3TO BpeMs TOJIBKO PACCESHHYIO pajuanuio. [[nuHa crepxHs
Aac€T BO3BMOXXHOCTh BUACTH IUCK DKpaHa U3 HECHTPA NPUCMHUKA OO YIJIOM
10°. I1pu OTKPBITOM IIPUEMHHUKE N3MEPSIETCS] CyMMapHask paanarys.

Puc. 8.4. IIupanometp (romoska): 1 — Tepmobdarapesi; 2 — JHCK;
3 — BUHTOBas Hape3Ka

TpeHora BMecTe C MPHEMHUKOM W CTEKIITHHOW MOIYyC(HEpoi MOKET
onpokubBaThcs Ha 180°, MO3BOJISAS TIPH STOM HAIMPABJIATH MPUOOP B CTO-
POHY 3€MJIK U U3MEPSITh OTPAKEHHYI0 KOPOTKOBOJHOBYIO paJHalUIo
(ITMHHOBOJIHOBYIO YaCTh HM3IIYYCHHs CTCKISIHHAas cepa HE IPOITyCcKaer).
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Jist 3amuTHl CTEKIITHHON TOTycdephl TOIOBKa MprHOopa cHaOXKeHa KPBITI-
KOH.

Iloxoonwtit anvboedomemp. B 1oNeBbIX U CHELUAIBHBIX UCCIENOBA-
HUSX Hepenko TpeOyercs HEOAHOKpaTHAs MEpecTaHOBKA NMHUPAHOMETpa U3
OJIHOTO MeCTa B Jpyroe (HampuMep NPH MapUIIpyTHHIX HCCIEIOBaHUAX). B
9THX CIIydasx oOIee BpeMs, 3aTpadrnBaeMoe Ha TOPH30HTHPOBAHHE MTPHOO-
pa, OKa3bIBacTCsA 3HAYMTEIBHBIM. [10XOMHBIN aNbOeIOMETP HUMEET YCTPOii-
CTBO, aBTOMATHYECKH BBIBOJSIIEE MPHEMHYIO MOBEPXHOCTh IpUOOpa B
CTPOTO FOPU30HTAIBHOE MMOJIOKEHUE.

lonoBka anpbegoMeTpa UACHTHYHA TOJIOBKE MUPAHOMETPA, OJHAKO
HABUHYCHA yXKE¢ Ha KapIaHHBIN monsec (puc. 8.5) — yCTpOWCTBO, MO3BO-
JISIOIIEE aBTOMATUYCCKH BBIBOJWTH MPUEMHYIO MOBEPXHOCTh MPUOOpa B
TOPHU30HTAIBHOE IMOJIoKeHHe. KapaaHHBIH 1MOBEC COCTOHT U3 IBYX METal-
JMYECKUX KoJell. BHyTpeHHee KOIbIIo Yepes3 MOyoCH UMEET CBoOoay Bpa-
IICHUS BHYTPH BHEIIHETO KOJbIIA. B cBOXO odepens momas TpyOka, Ha KO-
TOPOH 3aKperuieHa TOJIOBKA MHpaHOMETpa, MMEeT CBOOOIY BpalleHHsS Ha
MOJIYOCSX, CMEIIEHHBIX Ha 90°.

Puc. 8.5. AnpOenomeTp MoXomHBIH (ITOJI0KEHUE BHU3)

Takum 00pa3oM, OCKOJIBKY allbOEIOMETp UMEET JABOMHYIO CTEIEHb
cBOOOMBI BpalICHHUS, TO TOSBISIETCS BOBMOXXHOCTh €0 aBTOMAaTHYECKOTO
TOPU30HTHPOBAHHMS MO JEHCTBUEM CHIIBI TsDKECTH. I 0Jl0BKa ansOenomeTpa
HaBMHYMBAETCS Ha TPyOKy, KOTOpas IO Ia3aM MOET CKOJIB3UTh BBEpPX-
BHU3 BHYTPH Koiblia. BHyTpH camoit TpyOkHu cBOOOAHO MepeMeraeTcs Iu-
JUHIPUYIECKUH TPY3UK-TIPOTUBOBEC, KOTOPHIH M 00ecrednBaeT HaJeKHYIO
TOPU30HTHPOBKY TPHEMHOHN moBepxHOCTH. HabmoaeHuss mo moxoJHOMY
ab0eIOMEeTpy NPOU3BOISATCS TAK e, KaK U 110 MUPAHOMETPY.

Tepmornekmpuueckuii 6anancomep. TepModIeKTprUUeCKHiA 6amaH-
coMep SHHUIIEBCKOTO CIYXKUT [yl ONpeAeTICHUs. Pa3HOCTH U3ITyYeHHs, IPU-
XOJSILIETr0 Ha AEATENbHYI0 MOBEPXHOCTh B BUAE CyMMAapHOW paaualvy, U
COOCTBEHHOTO M3IIy4YEHHUS 3TOH IOBEPXHOCTH. B oTimume oT BhIIEyNOMS-
HYTBIX aKTHHOMETPUYECKUX MpuOOpoB y OallaHcoMepa MMeeTcs JIBE IPH-
eMHBIX noBepxHocTH. OHA N3 HUX, oOpalleHHass K HeOOCBOY, BOCIIPHHHU-
MaeT CyMMapHyo paguanuio Q Bmecte ¢ nzinydeHnem armocdepst E,. [Ipu-
€MHHK, O0OpaIieHHBIH B CTOPOHY JIEATEIHHON MOBEPXHOCTH, BOCTIPHUHUMAET
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OTpaXXCHHYI0 KOPOTKOBOJIHOBYIO panmanuio R,, 3emHOe m3mydenue E, n
4acTh OTPa)XEHHOW paamanuu R,, mpumenmieil oT atMocdepsl U OKpyXKaro-
X npeaMeToB. TakuM 00pa3oM, paaHanioHHEIH OanaHc B BRIYUCISAIOT 1O
bopmye
B= (Q + Ea) - (E3 + IOTp)'

Banancomep mpencraBisieT coboil kpyTiaylo miacTuHy 1 ¢ kBampart-
HBIM BBIPE30M B LeHTpasbHON yacTu 48x48 mm, B KOTOPHIH MOMEIIEH MPH-
€MHHK paJHallii, H3TOTOBIEHHBIN ciieqyromuM obpasoM (puc. 8.6). Ipu-
€MHOW IMOBEPXHOCTHIO MpPUOOpa CIyXaT IBE OAWHAKOBBIC IUIACTUHKH W3
TOHKOW MeIHOHW (hOJBI'H, HOKPHIBAIOLINE BEPXHUH W HIKHUH NMPHUEMHHKH.
Hapy»Hble TOBEpXHOCTH 3THX IUIACTHH 3aY€PHEHBI CIICIIMANBHBIM YE€PHBIM
JIaKOM, TIOTJIOIIAIONIasi CIIOCOOHOCTh KOTOPOTO OJM3Ka K IOTJIOIIAIONIEH
CIOCOOHOCTH a0COIFOTHO YEPHOTO Tea.

Puc. 8.6. banancomep TepMO3IEKTPUUECKUN

K BHyTpeHHel cTopoHe miuacTHH npukieeHsl 10 TepMosneKkTpuue-
ckux Oarapeif, Kaxas U3 KOTOPBIX HPEICTaBIsIeT MEeIHbIH Opycouek, 00-
BUTBII TOHKON METaJNINYECKOM MOJIOCKON U3 KOHCTaHTaHa. IloyoBuHa Kax-
JIOTO BHUTKa TMocepedpeHa, U MEeCTO OKOHYAHUS CepeOpsSHOTO CIOS CIY)KUT
TepPMOCTIaeM, a KaXIplil Opycouek — TepmobaTapeeil, KOTOpbIe MMocie10Ba-
TEJNBHO COEIMHEHBI Mexay coboi. [Tockonbky Ha KakaoM Opycouke HaMo-
Ttano 50 BuTKOB, TO B mpubope Haxoautcs S00 TepmocnaeB. YeTHbie criau
GaTtapeil UCIIBITHIBAIOT TETJIOBOE BO3JCHCTBHE OJHON INIACTUHKH, HEUECTHBIE
— npyroii. PazHOCTh Temneparyp IUIACTHHOK MPONOPIMOHAIBHA PAa3HOCTH
TIOTOKOB NPHUXOJSIIEH U yXo el pagnanuu. [ 3aTeHenust npubopa ot
TIPSIMOM pajiianiiy CITy>KUT 9KPaH, 3aKpeTICHHBIH MIaApHUPOM Yepe3 JErKyIo
TpyOKy. B Hepabouem cocTossHIM TPUOOP 3aKPHIBAETCS 3AIIUTHBIM YEXJIOM.

[Tokazanus npuboOpa JOBOJILHO 3HAYMTENIBLHO 3aBUCST OT CKOPOCTH
BETpa, TaKk KaK ero MpreMHbBIC MOBEPXHOCTH He3amuiieHsl. [loaTomy B He-
MTOCPEICTBEHHOM OJM30CTH OT CTOMKH C TalbBaHOMETPOM, Ha PACCTOSIHHU
0,5-1,0 m, ycraHaBiIMBaeTCs IIECT BBICOTOM 2,3 M, HA KOHIIE KOTOPOTO Kpe-
MTUTCS BETPOM3MEPUTENBHBIN PHOOp (pyUHOH aHEMOMETD), IO TTOKA3aHUAM
KOTOPOTO BBOJATCS JOOABOYHEIE MOIIPABKH.
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I'naBa 9. ABTOMATU3UPOBAHHBIE METEOPOJIOTHYECKHUE
NHO®OPMAIIMOHHBIE CUCTEMBI

Jis aBTOMaTH3aIy U3MEPEHHUs METCOBEIMINH H aBTOMATHYIECKOTO
(dhopmupoBaHUT MeTCOMH(POpPMAaLNH, HE00X0oauMOn npu Me-
TEOPOJIOTHYECKOM 00ECIICUeHUH, YCTAaHABIMBAIOTCS M UCTIOJIB3YIOTCS aBTO-
MaTH3HPOBAHHBIC METCOPOJIOTHICCKHE H3MepHUTebHbIe cucTeMbl (AMUC).
DTH YCTPOWCTBA MPEICTABIAIOT COO0M KOMIUICKCHYIO aBTOMATHYECCKYIO
CHUCTEMY TOJIyYCHUs, 00paOOTKH, PaCIPOCTPAHCHUS U OTOOPAXKCHUS B pe-
aJbHOM BPEMEHH METEOPOJIOrHUeCKUX apaMeTpoB. B HacTosiee BpeMs Ha
a’poApoMax TpakIaHCKON aBHalu POCCHM HCMONB3YIOTCS HECKOIBKO TH-
noB AMUC:

— KOMIUICKCHBIC PAaIHOTEXHUYECKHE aBTOMATHYECKHE METEOPO-
nornyeckue cranuuu KPAMC-2, KPAMC-2 APM, KPAMC-4;

— adpOoJpOMHAs METEOpOJIOTHUYECKas HWH()OPMAIIOHHO-U3MEpH-
TenpHasa cucteMa AMUC-PO;

— aBTOMATHU3UpPOBaHHAS cucTeMa rmoroaHoro Habmonerns AWOS;

— aBTOMAaTHYECKash METCOPOJIOTHYECKas H3MEpHUTEIbHAs CHCTeMa
AMUC-1.

Bce Bormenepeuncinenasile AMUC obecnieunBaloT aBTOMaTHYECKOE
nzMepenue, coop u odbpaborky undopmannun o MO/I, BHI'O, napamerpax
BeTpa, aTMOC()EPHOM aBICHHUU, TEMIICPATyPe U BIAXKHOCTH BO3yXa; Pyd-
HOM BBOJI METEOBEJIMYHUH; OIpefeseHue AaibHOCTH BuAMMOCTH Ha BIIII;
OCpeHEHHE METCOBEIMYUH, (OPMHPOBAHUE CBOIOK IIOTOMBI, IepelaBac-
MBIX B JIHHUU CBS3H. PacumivpeHHBI 00heM aBTOMAaTHYECKH H3MEPIEMOiA,
o0OpabaTeIBaeMOii, popMHUpPYEeMOH U pacIpOCTPaHIEMO METCONH(POPMAIIHN
obecrieunBaeT KOMIUIEKCHAsT PaIHOTEXHHIECCKAs adpOAPOMHAsi METEOPOIIO-
rnueckas ctanis KPAMC-4.

9.1. KomniekcHast MeTeoposornyeckas cranuuss KPAMC

KommnekcHass  paguoTeXHHYECKass  a’poOAPOMHAs  METeOopoJIo-
rudeckas cranuusi KPAMC-4 (puc. 9.1) npenHasHaueHa sl BBITOJHEHUS
CeayoNX QYHKIUIL:

— u3MepeHuss U cbopa MHPOPMAIMU 00 OCHOBHBIX METEOPOJIOTH-
YECKHX BEJIMUMHAX Ha a3POJPOME;

— py4yHOro BBOjAa MH(OpPMALMK O METEOBEIWYMHAX M JPYruX Na-
pameTpax, He U3MepsAEMbIX aBTOMAaTHUECKUY;

— 00paboTku MHpOpMAIMK, U3MEPEHHOH aBTOMATHYECKH M BBe-
JICHHOU BPY4HYIO;
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— aBTOMAaTHYECKOro (OPMHUPOBAHHUA U TEPEAaYd METCOPOJIOTHUE-
CKHX COOOIIEHNI;

— OTOOpa)keHUs, PETUCTPALIMN U PacTIPOCTpaHeHHsI MH(DOPMAIHH TI0
KaHallaM CBSI3U JJIs1 OOECIEeUeHNs B3JI€Ta M MOCaAKH BO3AYIIHBIX CYJOB U
oOMeHa MeXITy a3poIpoMaMH (a3pOoIopTaMH).

KPAMC-4 MOXeT HCIIONB30BaThCS HAa BCEX adpOApPOMax, BKIIOUAsS
a’poJpoMbl ToYHOTO 3axona Ha nocanky |, Il u Il kareropuii, nmeroniue
onny, nse u Tpu BIIII. Brimyckaetca «MHCTUTYyTOM pagapHOM MeTeoposio-
TMW» U PEKOMEH/IOBaHa K NMPUMEHEHHIO Ha aBUaMETEOpPOJIOTMYECKON CeTh
Pocrunpowmera.
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Puc. 9.1. Crpykrypnas cxema KPAMC-4

Tpunyun deticmeus u ycmpoticmeo. Ilpuanun aevicteust KPAMC-4
OCHOBaH Ha WCMOJb30BaHUH HAJICKHBIX BBICOKOMPOU3BOIUTEIHHBIX TIEPCO-
HAJIBHBIX 3JCKTPOHHO-BBIUYUCIUTEIBHBIX MAIIUH CO CICIUAIBHBIM IIPO-
IrpaMMHBIM OOECIIeYCHUEM MJIsl MPOBEIACHUS aBTOMATHYCCKUX H3MEPCHHU
METCOBEIMYMH C IMOMOIIBI0 MOJKIFOYEHHBIX TATYHKOB U H3MEPHUTEIBHBIX
npeoOpa3oBarelieii, pydHOro BBOJA METECOBEIMYMH, 00pabOTKH BCEH HH-
(dopMarMu ¥ aBTOMAaTUIECKOTO (POPMHUPOBAHUS COOOIICHUH C BbIIavell Ha
cpenctBa otobpakenus U B uHUU cBsizu. KPAMC-4 oTHOCHTCSI K aBTOMa-

149



TU3UPOBAaHHEIM U3MepuTenbHBIM cucteMam, a o 'OCT 21.039-75 — k
cuctemMaMm denoBek-mamuHa (CUM), T.e. COCTOAIMM W3 YeEJIOBEKa-
omeparopa (TEXHHKa-METEOPOJIOTa, METEOHAOMIogaTeNs ) W 3JICKTPOHHO-
BBEIYHCTUTENbHON MammHbl ([I9BM) ¢ moakitoueHHBIME K HEH JaTINKaMH,
MIEPBUYHBIMH M NIPOMEXYTOUYHBIMH M3MEPUTEIBHBIMH NPeoOpa3oBaTesIMU
METEOBEINYHH.

Texnuk-mereopoior ¢ nomouisio KPAMC-4 ocymecTBiser MeTeo-
poJjiornueckoe oOeclieueHre MOJIEeTOB Ha a’poApoMe, MPOM3BOIS PY4HOI
BBOJI METEOBEJINYNH, HE U3MEPSIEMbIX aBTOMaTHYECKA U HEOOXOAUMBIX IS
(opMupoBaHust HHPOPMALUH, MTPOU3BOAUT KOHTPOJIb M KOPPEKLHIO (IpH
HEOOXOAMMOCTH) BCEH BBIAaBacMOIl aBTOMAaTHYECKH METCOMH(pOPMALNH,
UCTONB3ys JUcIeil, knaBuatypy u apyrue cpenctsa IIDBM. Ilo metporo-
rideckort knaccupukammn KPAMC-4 oTHOCHTCS K M3MEPHUTEIBHBIM CHC-
TEeMaM LEeJeBOTO NMPHUMEHEHHs], U3rOTaBINBAEMbIM B Poccun eanHUYIHBIMA
9K3EMIUIIPAMU WM MEJIKHUMH HapTHSAMH B BHJE 3aKOHUCHHOTO H3IENHA,
YCTaHAaBIMBAEMOI'0 Ha MECTE SKCIUTyaTallMH II0 AKCIUTyaTallHOHHOW JOKY-
MEHTalluu. OTH HM3MEPHUTEIbHbIE CHCTEMbI BKJIIOYAIOT TPH KOMIIOHEHTA:
HU3MEPUTENBHBIN, BBIYHCIUTENBHBIA U CBS3YIOLIHH.

H3mepumenvubiti KOMnoHeHm COCTOUT U3 JATUYMUKOB, MEPBUYHBIX U
MIPOMEXKYTOYHBIX H3MEPUTEIIHHBIX Peo0pazoBaTeieil METEOBEINYHH.

B u3MepuTEnbHBI KOMIIOHEHT BXOJAT JATYUKH METEOBEINYUH U
n3MepHTeNbHble npeobpasoBaTent, cepTuduuupoBanHsie ['occrannapTom
Poccun 1 Komuccueit mo ceprudukanuu a’poIpoMOB U 00OpYIOBaHHUS
MAK:

— JaTYUKH METEOPOJOTUYECKONW ONTHYECKOHW HaIbHOCTH — (oTO-
MeTpbl umiyiscabie ®U-1 u ®U-2, tpancmuccomerpolr Mitras (pupmsr
Vaisala, ®unnsuaus), «[leneur CO-01» (Pecnydnuka Benapycs), Hede-
nomerpel  FD12/FD12P (dbupmser Vaisala, ®uunsamust);

— Jat4uku apkoctd Gona LM11, BXxoasmmue B KOMIUIEKT TPAaHCMHEC-
comerpo Mitras umu Hedenomerpos FD12/FD12P (pupmsr Vaisala, Oun-
JISTHIUS);

— AaT4uku BbICOTHI 001akoB — JIBO ot KPAMC-2 ¢ nepenaTankom
u npuemHukoM PBO-2M, o6nakomep CT25K, natunk BHI'O «Ilenenr C/I-
01-2000x;

— AaTyWKd mapametpoB Betpa MI27 (maTamk MTHOBEHHO# CKOPOCTH
W HalpaBJIeHHs BeTpa aHeMopymOomerpa M63M-1), natumk ckopocTh
WAA15A/151, nanpasnennss WAV 15A/151 ¢ npeobpasoBatennem WAT
15;

— nmarunku atMmocdepHoro mapnerus JJI or KPAMC-2, aBumanu-
onnslit Oapomerp PA21 u ungpossie 6apomerpst cepun PTB220 (dupmbr
Vaisala, ®unisHans);
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— JAaTYMKU TeMIlepaTypsl U BiIaxHocTH Bo3ayxa HATB ot
KPAMC-2, mat4uk TeMIepaTypsl W BIaXHOCTH Bo3myxa HMP 35D/45D
(bupmer Vaisala, @unnsHmus);

— TPOMEXYTOYHBIE HW3MEpHUTEeNbHBIE mpeodpasoBarenmun BYII ot
KPAMC-2, a taxxxe MILOS 500, QLI, QLM, peo6pazoBatenu cepuu 500
(OuHNIHANS).

Buiuucnumensuoiii komnonenm B KPAMC-4 mnpencrtaBieH IieH-
TpaJbHON BBIYUCIUTEIBHOW CHUCTEMOM, cOCTosIIeNH M3 ABYX KOMILJIEKTOB
(ocHoBHas u pesepBHas) [I9BM c aucnnesmu, KiaBuaTypoid M MaHUITYJsI-
TOPOM «MBIIIbY; IBYX PETUCTPUPYIOIIUX YCTPOICTB (IPHHTEPOB); 6a30BOr0O
U CIIENMAIBHOTO ITPOTrPaMMHOT0 00eCIeYeHHUSI.

Hentpanpuas cuctema KPAMC-4 o6ecrieunBact:

— ynpasieHHE pabOTOl JaTYMKOB, NEPBHYHBIX M MPOMEKYTOTHBIX
N3MEPHUTENBHBIX IPeoOpa3oBaTeneii MeTCOBEIHINH,

— PY4YHOIl BBOJ METECOBEIMYHMH, HE M3MEPSIEMBIX aBTOMATHYECKH, U
nHpopmanny, He0OXOIUMOM IS BEIMUCIECHHUS PONU3BOIHON MeTeonH(Op-
marn (RVR, QFE, QNH u np.);

— 00paboTky u mpeoOpa3oBaHWe HWH(POpPMAIWU, TOCTYIHUBIICH Ha
BxoJ [I9BM 0T naTumKoB, MEPBUYHBIX U MPOMEXKYTOUHBIX U3MEPHUTEIBHBIX
nmpeobpa3oBaresieif U pydyHOro BBOJA, aBTOMAaTHUECKOE BKIIIOUEHHE STOMN
nH(poOpMaLUK B CBOJKHU MOTOJIbI, IIepeiaBacMble Ha CPEICTBA OTOOpaKEHUS
U B JIMHUH CBsI3M (BBIXOJHAsI HH(OpMALK);

— 00pabOTKy pe3ysIbTaToOB LIAPONHIOTHBIX HAOIIOICHNIT;

— perucTpanuio (apXMBaIHI0) Beeil M3MepsieMol M BBIIaBaeMOU MH-
(opManuu ¢ BO3MOXXHOCTBIO PacliedyaTKH ee Ha MPUHTEPE B BUJAE CBOOK,
TaOIUI ¥ TPAQHKOB;

— TIeYaTh )XypHaia pakTHIecKoi moroasl AB-6;

— IpreM, 00paboTKy M KapTorpaduueckoe MpeacTaBIeHHe PagHoII0-
KanMOHHOW MHpopManuu mpu ee nmorydeHnn or AMPK «Merteosueiikay;

— paboty omeparopa (TEeXHUKa-METEOpOJIora) MO YIPABJICHUIO H
KOHTPOJIIO Bcel uameputensHoi cuctemoit KPAMC-4.

HenrpanbHas cuctema KPAMC-4 paGoTaeT B cpeie ornepanyoHHON
cuctembl Windows NT. Anroputmsl 1 mporpaMMbl 06pabOTKH Pe3yIbTaToB
M3MEPEHUH METEOBETHYUH, HCIONb3yeMble B BBIYHCIHTEIHHOM KOMIIO-
Hente KPAMC-4, onncansl B PykoBoICTBE TIO OKCITITyaTaIuy.

Ceasyrowuil komnoHenm TIPEJICTABIEH MaKETOM MPOrpaMM IpHeMa-
nepefadyud METeOpPOJOrHUECKUX JAHHBIX «MeTeoCBs3by, MpeJHa3HAYeHHbIX
JUISL TIpHEMa W TIepeliadd METEOPOJIOTHUECKUX JaHHBIX MO TeJerpagHbIM 1
TesleOHHBIM KaHatam cBs3M. KoHgurypanus nakera «MeTeocBs3b» B
KPAMC-4 xapakTepu3yercss MAKCUMaJIbHBIM 4HcIOM KaHaioB (18), Beime-
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JICHHMEM KaHAaJIOB JJIS JAaTYHUKOB M NPOMEKYTOUHBIX M3MEPHUTEIBHBIX IIpe-
oOpasoBareneii, BEIIEICHHEM KaHAIOB IS Tepeadd NTaHHBIX.

s mpuema-Ttiepeaun CUTHAIOB UCTIOIB3YIOTCS TOCIEe0BATEIbHEIC
. RS232, ans yBenwdeHus NUCTAaHIMOHHOCTH TEpEelavyy CHUTHAJIIOB —
mozembl Tuia DMX55, ZYXEL V3365/ U336R. Iloapo6Hoe ommcanue
cesytomero komnoneata UC KPAMC-4 nano B PykoBozcTBe o 3kcIurya-
taiun. KPAMC-4 0a30BOi KOMIUICKTAIIMA HMEET MAThH WU3MEPUTEIbHBIX
KaHAJIOB: ompeneneHus aanbHocTu Bumumoctd Ha BIIIT (RVR), usmepenus
BBICOTHI HM)KHEH TpaHUIIBI 007aKOB (BePTHKAIBHON BHIUMOCTH), U3MEpE-
HUS MAapaMETPOB BETPa, M3MEPCHHUS aTMOC(EPHOrO NABJICHUS, U3MEPCHUS
TEMIepaTypbl M BJIAXHOCTH BO3Ayxa. [IpH paciIMpeHHOW KOMIUICKTAI[HH
KPAMC-4, T.e. npu NOAKIIOYEHUH HOBBIX JaTUUKOB METEOBEINUMH, YHCIIO
HM3MEPUTENBHBIX KaHAJOB MOXET OBITh YBEINIeHO 70 18.

Kanan onpeoenenus oanvnocmu euoumocmu na BIII1. Ha Bxon sto-
IO H3MEPHUTENHFHOTO KaHala BEIYUCIUTENbHOro KommoHeHTa KPAMC-4
MTOTATOTCSI CIEAYIOMIE CUTHABI U HH()OpMAITHS:

— M3MEpHUTENbHBIC CHTHAIBI OT IBYX HIH TpeX (B 3aBHCHMOCTH OT
mumHel BIIIl) naTymkoB MeETEOpPOJOTHMYECKONH ONTHYECKOH MaabHOCTH B
uudposom kozne BYII npu ucnonp3oBanuu B kauectse aatunkoB MO/ ¢o-
TOMeTpoB UMMybcHbIX (OU-1, ®U-2) wm B uudpposom koxe ASCII npu
HCIIONB30BaHKH B KauecTBe AaTunkoB MO/] Tpancmuccomerpos Mitras wmu
nedenomerpos FD12/ FD12P;

— cuja CBeTa OrHeil (CTyHeHH, KHOIKH) a’pOJAPOMHON CBETOCHT-
HAJIBHOW CHCTEMBI, KOTOPBIE HCIIONB3YIOTCS IPU OOECIeYeHUH 3aXojla Ha
MOCajKy, IOCAIKH U B3JIeTa BO3IYIIHBIX CYJIOB, BBEACHHAS BPYIHYIO;

— OCBEHICHHOCTHh (HOYb, CYMEpKH, JCHb, IMACMYPHBIA [IC€HB), BBE-
JICHHAs BPYYHYIO, BO3MOXKHO TIOCTYIUICHHE HU(PPOBBIX H3MEPHUTEIHHBIX
curnanoB B komxe ASCII ot tpancmuccomerpa Mitras win Hedenomerpa
FD12/FD12P, Ha KOTOPOM YCTaHOBIECH MEPBUYHBIA M3MEPUTENLHBIN Tpe-
obpasoBareins sipkoctu pona LM11.

BBIX0HBIMU CUTHAJIAMH 3TOTO U3MEPUTETHHOTO KaHama SIBJISIFOTCS:

— 3HayeHus AanbHOCTH BuauMocTH Ha BIIII, ckomw3sie ocpen-
HEHHBIE 32 UCTEKIIYI0 | MUH. B CTOPOHY MEHBIIIETO 3HAYEHUS, KPATHOTO 25
M pu RVR 1o 400 M, 50 M ipu RVR ot 400 o 800 M, 100 M npu RVR
6omee 800 M, omperneneHHBIE (OLIEHEHHBIE) MO pPE3yNbTaTaM H3MEPEHUS
MO/] kax1eiM JaTdyuKoM, ycTaHOBIeHHBIM y BIIIT (s nepenaun Ha cpea-
CTBa OTOOpaKeHN);

— 3HaueHusi JanbHOCTH Buaumoctu Ha BIIII, ocpennenusie 3a 10
MUH., IPEANICCTBYIOIINE CPOKY HaOIr0AeHUS (CPOKY (POPMHPOBAHUS CBOJI-
ku B koge METAR), B cTOpOHY MEHBIIIET0 3Ha4EHHsI, KpaTHOTO 25 M ImpH
RVR or 50 mo 400 M, 50 m mpu RVR ot 400 no 800 M, 100 M mpu RVR
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6omee 800 M, u pe3ynpTaThl aHanm3a m3MmeHeHHs RVR 3a st 10 mus s
BKITIOYeHUST MHpopMarmn 06 u3meHeHnH RVR B CBOAKHM mOTOABI B KOJE
METAR/SPECI;

— MUHUMAaJIbHOE 3HAYEHHE METEOPOJIOTMYECKOM  ONTHUYECKOH
JATFHOCTH, BRIOPaHHOW M3 IBYX-TpeX 3HAYCHUH, 0 KOTOPHIM OIIpe/eseHa
(omeHeHa) maMbHOCTH BUAMMOCTH Ha BIIII;

— mpexnynpexiaeHus o nepexone RVR yepe3 moporosble 3HaYEHUS,
YCTaHOBJICHHBIE MHCTPYKIHEH 110 METEOPOJIOTHYECKOMY OOECIIEUEHHIO T0-
JIETOB Ha a3pOJipoOMe.

Kanan wusmepenusi evicomvr nudicHell  epanuybl 001aK08 (ep-
muKaneHou euoumocmu). Ha BX0O1 3TOro M3MEPUTEIHHOIO KaHajla BBIUHC-
nmutenbHoro kommnonenTa KPAMC-4 moctynaror:

— W3MEpPUTENFHBIE CUTHANBI OT JaT4hKa BBICOTHI obiakoB ([JBO) B
koxe BVYII, moctynaromue oT OiloKa ympaBiieHHS W MPeoOpazoBaHUS IPH
komiuiektanmu KPAMC-4 matunkamu MeteoBeandud or KPAMC-2 B Bune
BTOPOTO MHUHHMYMa U3 PE3yJIbTATOB BOCBMH OJHOCEKYHIHBIX H3MEpPCHHI
BBICOTHI HIDKHEH TpaHHIBI 00JIAKOB, TOCTYMAOIINX HA BXOJ M3MEPHUTEIIb-
HOTO KaHaJsa yepes 15 c.;

— WM u3MepHTebHbie curHanbl B koge ASCIl oT maTunka BBICOTHI
obmakoB CT25K (Aviator LD12, «Ilemenr CI-01-2000») uepes ompese-
JICHHBIM BPEeMEHHOW MHTEpBaJl, BEIOMpaeMbIil JATYMKOM B 3aBUCHMOCTH OT
BBICOTBI HIKHEH I'paHUIbl 00J1aKOB (BEPTHUKAIBHOW BUIUMOCTH).

BBIXOHBIMU CUTHAJIaMH 3TOTO U3MEPHUTENBHOTO KaHaNa SBILIIOTCA:

— CKOJIB3SIIE BHIOpAaHHBIC BTOPHIC MUHUMAIBHBIC 3HAYCHUS BBHICOTHI
HIDKHEH TpaHUIBl 00JIaKOB (BEpTHKAIBHONH BHAUMOCTH) U3 BOCHBMH CKOJIb-
3siIIe BEIOPAHHBIX BTOPHIX MHHUMYMOB BBICOTHI HIDKHEH TPaHHIIBI 00JIAKOB
(BepTHKAIBFHON BUANMOCTH) 32 BpEMEHHOM HHTEpBaI 15 c., IpuBeIeHHBIE K
ypogHro iopora BIIIT pabodero crapra (HampaBiieHHUS 3aX0/1a Ha MMOCAIKY U
IMOCAIK! BO3IYIIHBIX CYIOB), MPH Pa3HOCTH BHICOTHI YCTAHOBKH JaTYMKa
BHI'O u BricoTs! nopora BIIIT 10 m u 6onee;

— IpeaynpexIeHHs O epexoie MOPOrOBbIX 3HAYEHUH BBICOTHI HUXK-
Hel rpaHuIlbl 00JIaKOB (BEpTUKAIBLHOW BUMMOCTH), YCTAHOBIEHHBIX MHCT-
pyKIHei o MeTEopOoJIOrudecKkoMy 00ECIIeeHHIO MTOJIETOB Ha a’pOIpoMe.

Kanan usmepenus napamempose eempa. Ha BXon 3Toro usme-
PHUTETHHOTO KaHaja BeraucauTensHoro komnonenta KPAMC-4 nmoctynarot:
M3MEPHUTENbHBIC CUTHANBI OT NEPBUYHBIX U3MEPUTEIBHBIX IPeodpazoBare-
neit M-127, mocrynaromue yepe3 BYII, T. e. mpeoOpa3oBaHHBIE B ITUPPO-
Boit kox BYII, 0 MrHOBEHHBIX 3HAYEHUSIX (OCpEIHEHHBIX 3a 3—5 c¢.) cKopo-
CTH W HATpAaBJICHUS BETPa WIA U3MEPHUTEIBHBIC CUTHANBI OT HMEPBUYHBIX
n3MepHUTeNbHBIX npeobpasoBatenell ckopoctn WAALS5A/151 u nampas-
nennst WAV15A/151 o MrHOBEHHBIX 3HAYEHHSX CKOPOCTH M HaINpaBICHUH
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BeTpa, mpeodpasoBanHbie B nuppoBoit kogq ASCIlI B mpoMexyTOUHBIX H3-
MeputensHBIX mpeodpaszoBaremsix MILOS 500, QLI nmu B mpeobpazoBate-
ne WAT15.

BBIXOIHBIMU CHUTHAIAMHU 3TOTO H3MEPUTENBHOTO KaHaNIA SBIITIOTCS:

— CKOJB3AIII€ OCPEAHEHHBIE 3HAUCHNSI CKOPOCTU M HATIPABIICHUS BET-
pa 3a uctexmmue 2 u 10 MuH.,

— MakCUMalbHas CKOPOCTb BETpa, CKOJb3slle BhIOpaHHas 3a WC-
Tekmue 10 MuH.;

— nepnenaukysapHas k BIIII cocrasusionas MakCUManbHOU CKOPO-
CTH BETpa;

— HaIpaBJICHUE BETPa, UCMIPABIEHHOE HAa MAaTHUTHOE CKJIOHCHHE;

— mpeaynpexaeHus 00 yBeIMYSHUH MaKCUMAaJIbHOW CKOPOCTH BETpa
U TIEpexoJie €e Yepe3 IMOPOTOBbIC 3HAUCHUS, YCTAHOBICHHBIC HHCTPYKIMEH
10 METEOPOJIOTHIECKOMY 00ECIIEUEHHIO MOJIETOB Ha a3pOAPOME;

— pe3ynbTaThl aHAJIN3a U3MEHEHUS CKOPOCTH M HAIIPaBJICHHS BETpa
3a 10 MHH., IpeAIIeCTBYIONNE CPOKY (HDOPMHUPOBAHUS CBOJOK B KOJOBOM
¢dopme METAR, u BBmaua mpemynpekIeHud 0 HeCTaOWIBHOCTH HAIpaB-
JICHUS BETpa.

Kanan usmepenus ammocgpepnozo oasnenus. Ha BXox sToro msme-
PHUTETHHOTO KaHaja BhrunucauTensHoro komnonenta KPAMC-4 nocrynarot:
n3MepHTeNbHble cUrHajibl B 1uppoBoM koxe BYII npu mcnons3oBanuu B
Ka4yecTBe IEPBUYHOIO M3MEPUTEIBHOIO Mpeoldpa3oBarelisi NaTunukKa JaBiie-
nust () KPAMC-2 uepes mpeobpasoBatens BYII wnu u3aMeputenbpHbe
curHaib! B 1rdpoBoM kone ASCII oT mepBHYHOTO H3MEPHUTEIHFHOTO TIPE0o-
pasoBarens atMocdepHoro nmasieHus DPA21, BctpoeHHOrO B mpeoOpaszo-
Barens MILOS 500, wm ot udpoBoro bapomerpa cepun PTB220.

BBIXOIHBIMEU CHUTHaJIAMU 3TOTO H3MEPUTEIBHOTO KaHaA SBIISTIOTCS:

— 3Ha4yeHUs IaBieHUS Ha ypoBHe moporoB BIIIl (QFE) B memsrx
eIMHAIaX TeKTOMacKalsl I MHJUTIMETpa PTYTHOTO CT0J0a, OKPYTJICHHbBIE
B CTOPOHY MEHBILIETO 3HAUCHHS;

— 3HAuYeHHWsl JABJICHUs, NPUBEIEHHbIE K YPOBHIO MOpS [0 CTaH-
naptHoi atMocdepe (QNH), B nenbix equHUIIAX TeKTONACKalsd MM MHUJI-
JIMMETpa PTYTHOTO CcT0J10a, OKPYTJICHHbIE B CTOPOHY MEHBILIET0 3HAUYCHHS;

— 3HAa4YeHUsI JaBJICHUS, NIPUBE/ICHHBIC K YPOBHIO MODSI [0 pealbHOU
armocdepe (QFF), B rIla (¢ TOYHOCTBIO 10 AECATHIX HOJICH);

— Oapuueckas TeHAEHIMs (3HaueHHe M (opMa KPUBOH M3MEHEHUS
aTMoc(epHOro JaBJeHUs 32 MpolleAne 3 4. B COOTBETCTBUH C MEXKIyHa-
poxnbiM kogom FM12-1X SYNOP (KH-01)).

Kanan usmepenus memnepamypul u énasjxcnocmu 6030yxa. Ha Bxon
9TOTO0 M3MEPUTENBHOIO KaHaia BeIYHCINTEIbHOr0 KoMnonenta KPAMC-4
MIOCTYMAIOT: M3MEpUTEIbHBIE CUTHANBI B IIMpoBoM koze bYII npu ucnons-
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30BaHMM B KaueCTBE MEPBUYHOTO M3MEPHUTEIHHOTO IpeoOpa3oBaTens TeM-
nepaTypsl U BiakHoctr gatunka or KPAMC-2 (BATB) wm n3mepurens-
HBIe curHaIbl B mudpoBoM koxe ASCII mpu ucmonb30BaHNH JaTINKA TEM-
mepatypsl W BIaxuHoctH Bozmyxa HMP35D/45D, moxpkmodaemoro K
KPAMC-4 gepe3 mpeobpazosarenmu MILOS 500 nnmm QLI50, QLM 101, nmm
WT cepun 500. BEIXOIHBIMH CHTHaJlaMH 3TOTO HW3MEPUTENFHOTO KaHaia
SIBIIFOTCSI: TEMIIEpaTypa BO3JyXa, OTHOCHUTENbHAsl BIIQXKHOCTH BO3JyXa,
TeMIIepaTypa TOYKH POCHI, MapIHaiIbHOE JJaBIeHHE BOASHOTO Hapa.
Brinienepeuncnenssle u3mepurenbuble kaHansl KPAMC-4 Beinon-
HSIOT 3aKOHYEHHbIE (DYHKLIUH — OT BOCTIPHSATHS U3MEPSIEMOH BETUUUHEI JI0
NoJTy4eHHus: UHOOPMATUBHOIO 3HAUYEHHs (PU3UUECKON BEIMYHMHBI, HEO0O0XO-
JUMOTro 1St POpMUpPOBaHUsI MHYOPMALIUH, UCTIONIB3YEMON P METEOPOIIO-
TMYECKOM 00ECHEeYeHNH MOJIEeTOB. Takoe MOCTPOCHHE U3MEPHUTENBHO CHC-
TEMBI IIe7ec000pa3HO ¢ TOYKU 3PEHHUS] METPOJIOTHYECKOro oOecTieueHus U
MI03BOJISIET TPOU3BOJUTEH MOKOMIIOHEHTHYIO NMEPHOJMUYECKYIO U NEPBHYHYIO
noBepky KPAMC-4 npu ee skcmityarauuu, Ipu KOTOPOH JaTYUKH, IEPBUY-
HBIE ¥ TIPOMEXYTOYHBIC H3MEPHTEIbHbIC MPe0o0pa30oBaTeNN IOBEPSIOTCS
OTIETHHO MO CBOMM HOPMAaTHBHBIM JOKyMeHTaM. IloBepka BBIYMCIIUTENb-
HOT'0O KOMIIOHCHTA B COOTBCTCTBUHU C TpeGOBaHI/IHMI/I HOPMAaTUBHBIX HOKY-
MCHTOB ABJIACTCA 3aKJIIOUUTECIBHBIM 3TAallOM METPOJIOIT'MYECKOI0 obecreue-
HUS U3MepeHuit MeteoBennuuH cuctemoit KPAMC-4.
Tabmuma 9.1
]Inana:;om)l 1 NOTpeIIHOCTHU U3MEPCHUSA METCOBCIINYNH CHUCTEMOM
KPAMC-4 ¢ natunkamu KPAMC-2

MeTteoposnoruueckas Junanazon IIpenen nomyckaemoit
BEJINUMHA H3MEpEHHS MOTPELIHOCTH U3MEPEHUS
Merteoponornueckas ot 50-60 1o +20% npu MO/ ot 50 o 150 m
ONTHYECKAs JaJbHOCTh 6000 M +15% ot 150 10 250 m
(Bupumoctun), MO/l +10% ot 250 1o 400 m

+7% o1 400 no 1 500 m
+10% ot 1 500 mo 3000 m

+20% ot 3000 0 6000 M
BricoTta HiKHEN rpaHUIIbI 15-1000 m +10 M guamasone 15-150 m
o0sakoB +10% nuanazone 150-1000 m
MrHoBeHHas1 CKOPOCTh 1,5-55 m/c +(0,5-0,05V) m/c
Hampasnenue BeTpa 1-360° +10°
ATMocdepHoe TaBiIeHue 600-1080 rlTa | +0,5 rlla
Temnepatypa Bo3yxa -60-50°C +0,4°C
OTHOCHUTENBHAS BIAXHOCTD 30-100% +5% mpu t Beimre 0°C
BO31yXa +10% mpu t mxe 0°C
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Texuuueckue xapaxmepucmuxu. KPAMC-4 ipou3BOIUT aBTOMATH-
YEeCKHE ANCTAHIIMOHHBIC HETPEPBIBHBIE M3MEPEHUs M 00pabOTKy Cclexyro-
IIMX METCOBEJININH:

— METEOPOJIOTNIECKONH ONTHYECKON NaIbHOCTH (BUAMMOCTH) C IIe-
JIBIO OIICHKH (OTIpeNieNieH s ) TambHOCTH BuanMocTr Ha BIIIT;

— sipKoCcTH (poHa (TP HaJIMYHMHK JaTYMKa IPKOCcTH (oHa);

— BBICOTHI HIDKHEH IPaHUIBI 00JIaKOB (BEPTUKAILHON BUIUMOCTH);

— MTHOBEHHOW CKOPOCTH W HallpaBJeHHsS BETPa C I1I€JbI0 BBLIAYN
3HAUYEHHUH CKOPOCTH W HAIPaBJICHUS BETPa, OCPEIHEHHbIX 32 2 1 10 MuH.;

— MakCHUMaJIbHOHM ckopocTH BeTpa 3a 10 MuH,;

— aTMoc(epHOro JaBJeHus; IPUBOAUT €ro K ypoBHI0 noporos BIIIT
u yposHio mops (QFE, QNH u QFF);

— TEMIIEPaTypPhl ¥ BIaXKHOCTH BO3yXa.

Bo03MOXXHO W3MEpeHHE [PYruX METEOPOJIOTHYECKHX BEIWYMH 3a
CYeT MOAKIIIOYEHHS JAaTYMKOB, HANpUMeEp, JaT4hKa OCAIKOB, JaTYMKA CO-
crostaust mosepxHoctr BIIIT m np. [lmana3oHbl M Ipenesnsl TOITyCKaeMbIX
MIOTPEITHOCTE M3MEPEHUSI METEOBEINYNH 3aBUCAT OT TEXHUYECKHX Xapak-
TEPUCTUK MOIKIOUYaeMbIx naTdynkoB. KPAMC-4 Beimyckaetcs ¢ HabopoMm
pa3MuHBIX JaTYUKOB, cepTUHUUMpOBaHHBIX [occranmaprom Poccun u
Komuccueit o ceprudukanuu adpoapomoB u obopynoanus MAK, na-
npumep Gupmbl Vaisala (Ouwssiaans). [luana3oHsl U MOTPENTHOCTH H3Me-
penus MmeteoBenanuuH cuctemoid KPAMC-4 npezncrasnenst B Tadi. 9.1-9.2.

B KPAMC-4 obecrieueH py4HOHl BBOJ METCOBENUYWH W WH-
(opmaryn, HeoOXOAUMOH JUIsl BBIYMCIICHUS (OTIpeIeTICH ) He N3MepSeMbIX
aBTOMATHYECKH METEOBEIMYMH W JAaHHBIX JUII aBTOMaTHYECKOTO BKIIIOYE-
HUSI B MECTHBIE pETyJsipHbIE M CIEHAIbHBIE CBOAKM M B KOJax
METAR/SPECI, x HUM OTHOCSTCS: KOJIMYECTBO 00JIaKoB (00IIee M HIDKHE-
ro sipyca); GopMbI 00TaKOB (Ky4eBO-JOXKACBEIC M MOIIHBIC Ky4YeBHIC); aT-
Moc(epHbIe SBJICHHS; KOJUYECTBO U MHTEHCUBHOCTh OCAJIKOB; CKOPOCTb U
HalpaBJIieHUE BETpa Ha pasHbIX BBICOTAX; CABHUI BETpa B HWIKHEM CJIO€ aT-
Mochepsl; TypOyJCHTHOCT, M OOJICICHCHHE; CHJIAa CBeTa OTHEH (CTYIeHH,
KHOIIKH) a3pOJJPOMHON CBETOCUTHAJIBHOMN CUCTEMBI.

BBozsT OCBELIEHHOCTH (HOYb, CyMEPKH, JIEHb) B CIy4ae OTCYTCTBUS
JaT4ymuka spkocTH (oHa; kodddumment cuemenns ¢ BIIIT; pabounit kypc
3ax0/1a Ha MOCaJKy M II0CAJKH BO3IYLIHBIX CYJIOB; JaHHbBIE JJIsi 00paboTKn
LIAPONMWIOTHBIX HAOIONEHNH; TEHICHUUS W3MEHEHHs YCJIOBHH IOCaIKU
(TpeHn); naHHbIE JUTA TIeYaTh XKypHaia akTuyeckoit moroast (AB-6).

ITo pesynpTatam U3MepeHHs METEOBEINIHH, PyYHOMY BBOJY METEO-
BEJIMYMH U Jpyrod nHpopmMammu, nepeurcienHoi Beire, KPAMC-4 obec-
TIeYNBACT:
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— ompenenenne (ONEHKY) AambHOCTH BHUauMocTd Ha BIIII mo Bcem
natankam MOJI, Bxozmsmum B coctaB (koHpurypanuoo) KPAMC-4, ee ana-
JIM3, OCPETHEHUE B COOTBETCTBHHU C TPEOOBAHMAMHU CTaHIAPTOB U PEKOMEH-
nmannit UKAO B mmanasone 50-2000 m ¢ morpemHocThIO He Gonee +10 m
mpu RVR ot 50 no 400 xm, £25 m mpu RVR ot 400 mo 800 m, £10% npu
RVR ot 800 mo 2000 x, a Takke OKpPYTJICHHE B CTOPOHY MEHBIIIETO 3HAYe-
Hust, kpatHoro 25 m mpu RVR 1o 400 m, 50 m mpu RVR ot 400 1o 800 .,
100 » npu RVR 6omee 800 a;

— BbIOOp MHHUMaJbHOTO 3HaYeHuss MOJl U3 nByX-Tpex 3Ha4YeHUil,
MOJYYEHHBIX OT JIaTYUKOB, ycTaHoBieHHbIX y BIIII, nepenauy storo 3Ha-
YEeHUsI Ha CPEJCTBa OTOOPaXXEHUs U ero OTOOpakeHHe Ha OJIOKaxX MHIHUKa-
LHH;

Tabmuma 9.2
Jlana3oHbl ¥ IOTPEIIHOCTH U3MEPEHNS METCOBEITMYMH CHCTEMON
KPAMC-4 cnatunkamu ¢upmsr Vaisala (Ounnsaans)

Merteo- Junanazon IIpenen nomyckaemon
BEJIMYHMHA H3MEPEHHUS TTOTPEIIHOCTH U3MEPCHHS
MO/ BugumocTi 7-4000 M, nBe +10% npu MOJJ ot 7 10 20 M
6a3e1 10 1 75 M + 5% ot 20 mo 1000 m
+10% ot 1000 10 2600Mm
+15% ot 2600 1o 4000 m
BHI'O, BepTukanbHas 15-7500 m +10 M B quanaszone 15-100 m
BHJIUMOCTh +10% puanazone 100-7500 m
MrHoBeHHas CKOPOCTh 0,6-75 m/c +(0,2 +0,02V) m/c
HarmpaBiienue Betpa 1-360° +3°
ATtMochepHoe 600-1050 rlla +0,3 rIla npu t ot 5 10 55°C B
JIaBJICHUE nmuanasone 800-1050 rlla
+0,5 rlla mpu t ot -40 10 55°C B
muarnazone 500-1050 rlla
TewmmepaTypa -40 no 50°C +0,4°C
OTHOCHTENIbHAS BITAXK- 20-100% +4% npu f ot 10 10 90%
HOCTh BO3/IyXa +5 % npu f or 90 10 100%
SIpkocTh GoHa 0-30 000 ka/m° +15°

— 00paboTKy pe3yJbTaTOB HM3MEPECHHS BBICOTHI HUKHEH TPAHHUIIBI
00J7aKOB (BEPTUKAIBHON BUAMMOCTH), T.€. CKOJB3SIIUN BBIOOP BTOPOTO
MUHHMYMa U3 BOCBMH U3MEPEHUIT 32 UCTEKIITUE 2 MHH.;

— CKOJbB3sIIee OCPETHCHHE H3MEPEHHBIX MTHOBCHHBIX 3HAYCHHMA
CKOPOCTH W HampaBiieHus BeTpa 3a uctekmwme 2 u 10 MuH u aBTO-
MAaTHYECKOE BKJIIOYEHHE OCPEIHCHHBIX 3HAYCHHUM 3a MCTEKIIMe 2 MHH. B
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MECTHBIE PETYISIPHBIE W CHEIHAIbHBIE CBOJKH, a 3a 10 MUH. B CBOIKH I10-
rons! B kogax METAR/SPECI;

— aHaNIM3 W3MEHEHHUS CKOPOCTH W HANpPaBJICHUS BETPa B COOTBET-
CTBHH CO cTaHAapTaMu u pekomeHaanusmu MKAO u BkiIroueHne pe3ynbTa-
TOB aHAJIN3a B CBOJKH;

— CKOJB3SIIUI BEIOOP MaKCHMaJIbHOW CKOPOCTH BETPa 32 MCTEKIIIHE
10 MMH., BKIIOYEHHE MaKCHMaIbHONH CKOPOCTH BETpa B CBOJAKU M OTOOpa-
JKEHHUE Ha OJIOKaX MHIUKALIUH;

— BBIUHCJICHUE NepHeHauKysipHoi k BIIIT MakcuManbHOM CKOPOCTH
BETpa U 0TOOpaXKCHUE ee Ha 0JIOKAaX WHIUKALINY;

— KOPPEKTUPOBKA HAINpPABJICHUS BETPa HA MArHUTHOE CKIOHEHHUE MPU
ero Beau4uHe 5° u Oojee U 0TOOpaKeHHE HalpaBJeHUs BETpa, UCTIPABIICH-
HOTO HAa MarHUTHOE CKJIOHCHHE, Ha CPEACTBAaX OTOOpaKEeHNUS;

— TIpUBEACHHE aTMOC(EPHOTO IaBICHUS, W3MEPEHHOTO AAaTYUKOM
aTMocgepHoro maBieHus, k yposHio moporos BIIII (QFE), x ypoBHI0O Mopst
o crargapTHoi atMocdepe (QNH) 1 kK ypoBHIO MOpsI IO peasbHOI aTMO-
ctepe (QFF), a Takke aBTOMaTHYECKOE BKIFOUCHHE NMPUBEIACHHBIX 3HAUYe-
HHUH B CBOJIKHU TTOTOJIBI;

— ompeneneHne 0apUUECKON TEHASHIUMU B COOTBETCTBUHU C Tpebo-
BaHMSIMHU MeXIyHapoaHoro koga FM12-1X SYNOP (KH-01).

KPAMC-4 obecrieunBaeT aBTOMaTHYeCKoe (HOpMUpOBaHHE U TIEepe-
Jady HHPOPMAIIUHU B CICIYIONIUE CPOKH:

— Ha cpezcTBa oToOpakeHus (ONOKM MHAMKAIMHK) Oe3 3aiepKku (¢
HHTEepBaJIIOM He Ooiree 15 c.) mocie ¢popMupoBaHUs COOOMIEHUS (peryisp-
HOH W CIELHAJIbHONW CBOJKH); NEPHOJMYHOCTh OOHOBIECHUS MH(OpMAIUN
yCTaHaBJIHMBaeTCs MeTeoHaOmonaTenem o Beioopy (1, 30 u 60 mMuH.); cre-
IMaJbHBIE CBOJAKM 00 OKOHYaHMHM (OCIAOJICHWH) OINACHBIX JUIS aBHAIMN
METEOPOJIOTHUECKHX YCIOBUH WM Mepexo/ie MOPOTOBBIX 3HAYEHUH METeo-
BEJIMYMH B CTOPOHY YJIYYIICHHUS YCIOBHH B3JIeTa M ITOCAJKH HEPEIaroTCs C
3a[IepKKOH, HO He OoJiee 2 MHUH. TIOC/Ie UX OKOHYaHUs (0ocnabiaeHus);

— B kozoBo# popme METAR/SPECI we Gonee uem uepes 1 MuH. mo-
cle cpoka HaOIMIOACHHS WM BO3HHUKHOBEHHUS (YCHJICHHS) ONACHBIX ISt
aBHAIlMM METEOPOJIOTHYECKUX YCJOBHUI B3jeTa M MOCAJIKH WIH IMepexoja
MOPOTOBBIX 3HAUYEHHII METEOBEJIMYHMH B CTOPOHY YXYJILeHHUs; HHpopMmarus
B kogax METAR/SPECI 06 oxoHuaHuu (0CiIabJeHn ) ONAacHBIX JJIS aBha-
LMY METEOPOJIOTMYECKUX YCIOBUI WM IEepexo/ie Yepe3 IOpOroBhie 3HaUe-
HUsI METEOBEJIMYNH B CTOPOHY YJIYYIIEHHUS Jaercst ¢ 3ajepkkoid 10 MuH.
1ociIe MX OKOHYaHMs (0CnabieHus) 1 HEBO3OOHOBJIEHHS B T€YEHHE STOTO
Neproa; MEepHOIUYHOCTh Tepenadn cBoJok B xojae METAR cocrasnser
0,5u 1,0 9., B xoge KH-01 — 3 u.

B KPAMC-4 obecnieunBaercsi:
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— aBroMatnueckuil mpuem uHpopmanuu or AMPK «Meteosdeiikay
o Tese()OHHOMY KaHally CBSI3U co ckopocTeio 1200-9600 6ut/c, uro mo-
3BOJISIET MOJYYaTh M PACIPOCTPAHATE HHPOPMAIMIO O PACIOIOKECHUU Ky-
YeBO-I0KICBOM 00JIAYHOCTH W CBSI3aHHBIX C HEH aTMOC(hEpHBIX SIBICHUH B
paiioHe aspoapoma;

— aBTOMAaTHYECKasl pETHCTpaIys (3aliCh B apXHUB C BO3MOXHOCTBIO
pacrieyaTku Ha He4aTarolleM YCTPOHCTBE) BCEH aBTOMATHYECKH M3MEpEH-
HOM, BBEJCHHOI BPYUYHYIO M BBIIAHHOH WH(OpMaIMy; BpeMsl XpaHCHHS
3aIMCcaHHOM B apXuB nHpopManuu He MeHee 30 CyT.;

— TIOCTPOCHUE W IeYaTh I'pa)MKOB M3MEHEHUS BO BPEMEHU Oajb-
HoctH Buaumoctu Ha BIIII, BbICOTHI HIDKHEH TpaHHLBI 00NAaKoB (BEpTH-
KaJbHON BUIUMOCTH), TAPAMETPOB BETpa MO KAXKAOMY BXOASIIEMY B KOM-
IUICKTAINIO (KOHPHUTYPAIHIO) JaTIHKY;

— BEJICHUE KaJIeH1apsl ¥ CUET BPEMEHH C IIOTPELIHOCTHIO He Ooiee +5
C. B CYTKH, a TaKKe KOPPEKILHUs cueTa BpeMeHH (IIPH HEOOXOIUMOCTH);

— TpenBapUTEIbHBI KOHTPOJIb U HCIIPaBJIeHUE Bcell MH(MOpManny,
BBIJJaBacMOM CHUCTEMOM;

— aBTOMaTH4ecKass oOpaboTKa MIapONMIOTHBIX HAOIIONCHHH M Te-
YyaTh KHIDKEK IIapOMUIOTHEIX HabmoaeHnit KAD-1;

— meyarth KypHana (aKTHUECKO# moro/s! ma adpoapome (Gopma AB-
6);

— TeYyaTh KHIKEK THIPOMETEOPOJIOTHUCCKUX HaOroneHui (dpopma
KM-1) u Tabnuir 0CHOBHBIX METEOPOIOIMICCKHUX JaHHBIX 3a Mecsi (hopma
TM-1).

Ha cpenctBa oToOpakeHus (OJIOKM WHAWKAIIMU) TEpemaeTcs cie-
Oyronmii 00beM MeTeOMH(pOpMaNnu: AadbHOCTh BuauMocTH Ha BIIII (Tpu
3Ha4YCHUs, COOTBeTCTBYIOmMUe nardaukaM MOJI, ycranoBieHHbIM y BIIIT);
MUHHMaJbHOE (W3 Tpex) 3HaueHne MO/I; xommdecTBo oOiakoB (oOmee u
HIDKHETO sIpyca); BHICOTA HIDKHEW I'paHMIIBI 00JIAKOB IO JIaTYHKY, YCTaHOB-
neaHomy Ha BITPM paGouero kypca 3axoja Ha MOCaAKY ¥ TIOCAJKU; OCHOB-
HBIC aTMOC(EPHBIC SIBJICHHUS; CPEAHIE (CKOJB3AIIE OCPEHEHHBIC 32 2 MUH.)
CKOpPOCTb M HaIllpaBJIeHHE BETpa; MaKCHUMalbHas (IOPBIBBI) CKOPOCTh BETpPa
(ckoup3siie BhIOpaHHas 3a uctekuve 10 MuH.); neprnenaukyssipHas k BITII
COCTaBJISIIONIAs MaKCUMaJIbHOM CKOPOCTH BETpa WM KOI(PPHIHUESHT Clel-
nerns ¢ BIIIT; atmocdeproe naBienue Ha yposHe nopora BIIII B rlla u B
MWUINMETPax PTYTHOTO CTOJIOA; TemIiepaTypa BO3JyXa; OTHOCHTEIbHas
BJIXXHOCTh WJIM TEMIIEpaTypa TOYKH POCHI; BpeMs HaOmoneHus (m3mepe-
HUsT); pabounii Kype 3axo/ia Ha IOCa/IKy U ITOCaJKH BO3LyLIHbIX Cy10B (pHC.
9.2).
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B Vassala KPAMC-4 [LI5]x]

Hotncames  Noocrorp aawees  Haorpoea  Taesss Crpasea
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Puc. 9.2. CpenctBo otobpakenus KPAMC-4

[lpn npuMeHEeHWH B Ka4yeCcTBE CPEICTB OTOOpaKEHHS [HCILICEB
[13BM (MOHHMTOD), KpOME BBILIETIEPEUNCICHHOW MeTeorHpopmanun nepe-
JlaeTCs CIeyIollee: HalpaBJIeHUE U CKOPOCTh BETPa HAa Pa3HbBIX BHICOTAX;
ko3 punment cuemienus ¢ BIIIT ¢ Bo3MOXXHOCThIO OTOOpakeHHs TEepIIeH-
nukyisspHoi k BIIIT cocTaBisiromield MakCUMaabHOM CKOPOCTU BETPA; TEM-
repatrypa TOYKH POCHI C OTOOpa)KEHHEM OTHOCHTENILHOM BIIQXKHOCTH; AaB-
JICHWE, TIPUBEJICHHOE K YPOBHIO MOpsi 1o craHaapTHoi atMmochepe (QNH);
HaJlM4he M MECTOIIOJI0KEHHE T'PO30BBIX 04YaroB; JApyras MHpOpMAaIys, Ha-
TIpUMep, AaHHBIE OT JOIOJHHUTENBHBIX JAaTIYMKOB, ycTaHOBIEeHHBIX y BIIII.
[lepeuncnennas Bbllle MeTEOMH(OPMALMS TIEPENACTCsI HA JIECATh BBIHOC-
HBIX CPEICTB 0TOOpaXkeHHs (OJIOKU WHIWKANNN) U OJHO KOHTPOJIBHOE (Me-
TEOHAOIIOATEIS).

B KPAMC-4 npenycMOTpeHBI 3ByKOBasi U CBETOBAs CHUTHAIHM3AIUU
Ha BBIHOCHBIX CPEJCTBaX OTOOPaXCHHS O BOSHUKHOBEHHM OIACHBIX MJIS
aBUAIIMH METEOPOJIOTHYECKUX YCIOBHUH B3JeTa U MOCAIKH, a TaKKe O Iepe-
XOJIe TIOPOTOBBIX 3HAYCHHMH METEOBEIMYMH B CTOPOHY yxymmeHus. Ilpu
OTKa3e JaTYMKOB METECOBEIMYMH MM OOpBIBE JIMHUH CBSA3H, IO KOTOPHIM
MIPOM3BOJIUTCS TIepesiaua U3MEpUTENbHBIX curnanos, B KPAMC-4 cpabota-
€T CHUTHajM3anus, oroOpakaemMas Ha SKpaHe JUcCIIess MeTeoHaOoaaTes.
B ciyudae oTtkaza ocHoBHoil [I9BM obecredeH ornepaTuBHBIN Iepexos Ha
pe3epBHYIO, a IIPU OTKa3e JII000T0 JaTIMKa METEOBEINUYNH — PYYHOH BBOJI.

ObecnieunBaeTcs cieyromas AMCTaHIIMOHHOCTD Nepeiayn U3MepH-
TENbHBIX CUTHAIOB OT AATYMKOB MeTeoBeIHuuH A0 Bxojaa [I9BM mno aspo-
JPOMHBIM JTIMHUSAM CBs3H: 0T natunkoB KPAMC-2 (®U-1 umn ®U-2, JIBO,
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M-127) mo 8 xkm; or UIB-Mitras (mpu wmcrmons3oBannu MogemoB DMX21)
1o 50 xM; ot obiakomepa CT25K (mpu mcmons3oBarnn MogemoB DMX50
umn DMX55) mo 16 xM; ot matumkos mapameTpos Betpa (WAAL5A/151,
WAV15A/ 151c npeobpazoBatenem WAT15) mo 50 kM (depe3 MoaeMbl); OT
npomexxyrouHoro npeobdpazosaremns (MILOS 500, QLI50, QLM) no 50 xm.
JIMCTaHIIMOHHOCTh TepeAadn MH(GOPMAIMH Ha BBIHOCHBIE CPEACTBA OTO-
opaxenust He MeHee 10 kM. KPAMC-4 31eKTpOMarHuTHO COBMECTHMA C
BU3yaJIbHBIMH M HEBH3YaJIbHBIMU HABUTAI[MOHHBIMHU CPEJCTBAMH a3pOIPO-
MOB. JlaTyMmku ¥ BTOpPHYHBIE H3MEpUTEIbHBIE IIpeoOpa3oBaTenu Me-
teoBenmunH Gupmbl  Vaisala (Qummsaams) (Mitras, CT25K, WAA
15A/151, WAV15A/151, WAT15, MILOS 500, QLI50 u xp.) o snextpo-
MarHuTHON COBMECTHMOCTH COOTBETCTBYIOT MEXAYHAPOIHBIM U €BpOIei-
CKUM CTaHAAPTaM.

Hentpansnas cuctrema KPAMC-4, cpenctBa 0TOOpakeHUS U IpyTrHe
W3EHs, YCTaHaBIMBaeMble B paboueM MOMENICHUH METeOHaOIIoAaTeNeH,
paboTOCIIOCOOHBI MPH CIEAYIOINX YCIOBHUIX: TeMIeparypa Bo3oyXa OT 5
10 40°C; oTHOcHTENbHAs BIIAXXHOCTh Bo3ayxa a0 80% mpu Temmeparype
25°C. UentpanpHas cuctema KPAMC-4 paborocmocoOHa TpH AIIeK-
TPONUTAHUH OT CETH OAHO(A3HOTO IEPEMEHHOT0 TOKa HanpsbkeHuem 220 B
u vactoroit 50 I't. [ToTpebisieMas MOIHOCTh JCKTPONUTAHUS [ICHTPATb-
Hoit cuctemsl 1000 BA. TlokazaTenu HaaeKHOCTH: CPEAHUNA pecypc CUCTe-
Mbl KPAMC-4 cocrasmisier 80 000 4. B TeueHHe cpeHero cpoka ciry>k0s1 10
JIET TIPH YCJIOBHH 3aMEHBl KOMIUICKTYIOIIUX JAaTYMKOB, IEPBUYHBIX M MPO-
ME)XYTOYHBIX MU3MEPHUTENBHBIX NTPeo0pa3zoBaTeieil METCOBEIMYNH U IPYTUX
KOMIUIEKTYIOIIMX YacTel, BBIPAOOTaBIIMX CBOW pecypc; CpeaHee BpeMs
HapaOoTku Ha oTka3z cucteMbl KPAMC-4 cocraBmser 1000 4.; cpemnee
BpeMs1 BOCCTAHOBJICHHMS ITOCJIE OTKa3a 2 .

Komnnexmuocms (kougueypayus). B cocraB (koHpuUrypamnumo) 6a-
30Boi cuctemMbl KPAMC-4 mis onnoit BIIIT ¢ gatyukaMu MeTEOBEIUYHH
ot KPAMC-2 BXomAT: meHTpaibHas cucTeMa (OCHOBHAas W pe3epBHAas);
CpeincTBa OTOOpakeHHS] MeTeOMH(OPMAIMK, COCTOSAIIMA H3 KOMIUICKTa
OJIOKOB MHJMKAaI[MM, aBTOHOMHOI'O HMHAMKATOPHOrO ycrpoiicTBa uiau 10
OJIOKOB MHAMKAIMU Ha nuciuiesx OBM; MojeM ¢ KOMIUIEKTOM Pa3beMOB;
ucTouHuk Oecriepedoiinoro muranust (UPS); 6ok ynpasienus u npeoOpa-
3oBaHus (BYII); Onok AAaT4MKOB TeMMepaTypbl M BIAXXHOCTH BO3AyXa
(BTB); matumk atmocdepnoro nasienus ([J1); naTyuk mapaMeTpoB BeTpa
(MI27); matuuk BeicOTHI 06saKkoB (JBO); naT4MK METEOPOIOrHIECKOM OII-
Traeckoil naneHOCTH (OU-1 mmm ®OU-2); 3kciuTyaTanMoOHHAs JOKyMEHTa-
UL,

B cocraB (konpurypanuto) 6asosoii cucremsl KPAMC-4 nist ogHol
BIIIT (puc. 9.3) ¢ naTunkaMu, MEpBUYHBIMHE M IPOMEXYTOYHBIMH W3MEPH-
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TeNBHBIME TIpeoOpazoBateassMu Gupmer Vaisala (PUHISHINS) BXOASAT IEH-
TpanmbHast cucTeMa (OCHOBHAs W Pe3epBHAS); CPEIACTBa OTOOpaKEHHS Me-
TEOMH(OPMALNH, COCTOSIIIUI U3 KOMIUICKTA OJIOKOB MHIAMKAIIUK aBTOHOM-
HOTO MHIMKATOPHOTO yCTpoiicTBa mwin 10 6J0KOB MHAWKALINN HAa AUCTUISSX
3BM; MoneM ¢ KOMIUIEKTOM pa3beMOB; MCTOYHHUK OecmepeboitHoro mura-
aus (UPS); mpomexyTouHbIit M3MepuTeNnbHBIA mpeodpazoBatens MILOS
500 win QLI (QLM) ¢ naTdmkom TemmepaTypbl M BIaXXHOCTH BO3IyXa
HMP35D/45D, natunkom ckopoct WAALS5A/151 u nampasnenust WAV
15A/151 Betpa u BctpoenHsiM B MILOS 500 wiam oTAenbHBIM IEPBUYHBIM
U3MEPUTENBHBIM TpeoOpa3oBareneM arMmochepHoro npasicHus DPA21;
natauk napamerpoB Betpa (WAAL5A/151, WAV15A/151 ¢ mpeobpasosa-
teniem WAT 15); natuuk BeicoTsl obsakoB CT25K; natunk mereoposioru-
yeckoi onrtuyeckoit mambroctu (Mitras mnm Hedenomerp FD12/FD12P);
IaTyuK spkoctd Gona LM11; skcrutyaranmontnas gokymenrtanus. [To 3aka-
3y motpebutens cocraB (koHpurypamus) KPAMC-4 mMoxer ObITh paciim-
peH, 4To obecreynBaeT pa3MEIIeHHE NAaTYMKOB, IIEPBHYHBIX U MPOMEXKY-
TOYHBIX HM3MEPHUTEIBHBIX NpeoOpa3oBaTeliecii METCOBEIHYHMH y IBYX-TPEX
BIIII, unu ymensiueH, Hanpumep, 1uist BIIIT nnunoit menee 2000 m.
Pasmewenue u ycmanoska KPAMC-4 na aspoopomax. ABTOMaTH-
3MPOBAHHBIE METEOPOJIOTHUECKHE U3MEPUTEIbHBIC CUCTEMBI JJOJDKHBI yCTa-
HaBJIMBAThCs Ha asponpomax ¢ BIIII, obecrieunBaronMMu 3axo Ha 1Mocai-
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Puc. 9.3. Crpykryphas cxema KPAMC-4 ¢ naTuukamu
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ITpn 3TOM OHM IOJDKHBI pa3MeElIaThCs CIETYIONIMM 00pa3oM: cre-
nuanu3upoBaHabie OBM — B pabounx MOMEMICHUAX METEOHAOI0IaTeNeH;
JAaTYNK{, IEPBUYHBIE M  MPOMEXKYTOUHBIE  H3MEPUTENBHBIC  TIpeE-
obpazosarenu mereosennand — y BIIII. Ilentpansras cuctema KPAMC-4
yCTaHaBIMBAEcTCA B pabodeM MOMEIIEHHN METCOHAONI0aTeNne; il ycTa-
HOBKH aIllaparypbl, BXOJSIIEH B IEHTPaJbHYIO CHCTEMY, HEOOXOIUMO IO-
MeIIeHHe MUIOMANbi0 He MeHee 15 Mm%, 060pyIOBAHHOE CTAHIAPTHHIM Ha-
G6opom mebenmu i oneparopa OBM (MereoHabonaTens); AOMyCKaeTcs
YCTaHOBKA amnapaTypbl Ha CTOJIaX; MECTO YCTAHOBKHM LIEHTPAIBHON CHUCTe-
MBI JIOJDKHO OBITH 00OPYIOBaHO YETHIPbMSI PO3ETKAMHM JJIEKTPOIUTAHUS Ha
Kakaplii koMIuiekT II9BM.

[pu skcmryatannn KPAMC-4 npon3BoAuTCesl TEXHUYECKOE 00CITY-
KHMBaHHUE ICHTPAJIBHON CHCTEMBI, JaTYMKOB, NMEPBUYHBIX U NPOMEKYTOU-
HBIX M3MEPUTEIBHBIX IpeoOpa3oBaTeell METEOBEINIHH, CPEICTB O0TOOpa-
XKEHUsI METeONH()OPMaINH 1 JINHAN CBA3H.

9.1. ABromaTnyeckue nHGpOPMANHOHHO-H3MEPHUTEIbHbIE CHCTEMBI

A3podpomnasn UHGOPMAYUOHHO-UIMEPUMENLHAA cucmema
AMHC-P®. AspoapoMHas METEOpOJIOrHiecKkasi HHGpOpMalnOHHO-U3MepH-
tenbHas cucteMa AMUC-P® npenHazHaueHa A7 aBTOMAaTHUECKUX H3Me-
peHMI OCHOBHBIX METEOPOJOIMYECKHX BEIWYHMH, PYYHOTO BBOJA METEOBE-
JMYMH, 00pabOTKN pe3ylbTaTOB aBTOMATHYECKHX H3MEPEHHUH M PYYHOTO
BBOJIa METEOBEINYHH, aBTOMATHYECKOTO (POPMUPOBAHUS COOOIIEHHH (CBO-
JIOK TIOTOZBI) M PaclpOCTPAaHEHUs] UX B JIMHUHM CBSI3M M Ha CPEJCTBA OTO-
OpakeHusl, a TakKe PEeTUCTPAIlH U3MEPEHUH U NepelaHHoi HH(opManum.

AMHUC-P® MmoxeT MCHONAB30BaThCS Ha BCEX adpoJpoMax, B TOM
yucie Ha aspoapomax (BIII), obecrieunBaroniux 3axoa Ha MOCAAKY M IO-
caaky mo npubopam |, Il u Il kateropuii, umeromux oauy wiu nse BIIIL.
AMIUC-P® Brinyckaetcst MHCTUTYTOM reon3ndeckoro npudopocTpoeHUs
1 pEeKOMEHJIOBaHa K IIPHMEHEHHIO B aBHaMETeOpOJIOTHUecKol cetu Pocru-
JpoMeTa.

punnun peivictBus AMUC-P® Tak ke, Kak ¥ NPUHIUT JEHCTBUS
KPAMC-4, ocHOBaH Ha WCIOJIb30BAHUU HAJEKHBIX BBICOKOIIPOU3BOIU-
TENbHBIX MEPCOHANBHBIX MIEKTPOHHO-BBIYMCIUTEIBHBIX MAIIUH CO CIEIU-
IBHBIM TPOTPAMMHBIM OOECIIeYeHHEM, IIPH KOTOPOM C MOMOUIBIO JaT4H-
KOB, IIEPBHYHBIX M MPOMEXYTOUYHBIX HM3MEpPUTEIbHBIX HpeoOpasoBaTenel
METEOBEINYHH, aBTOMAaTHYECKOTO ¥ PYYHOTO BBOJA METEOBEIMYHH, UX 00-
paboTtku mpousBoautcs GopmupoBaHue HHGOpPMALUH, HEOOXOIUMOM JUIs
a3pOAPOMHOTO METEOPOJIOTHYECKOTO 00eCIIeUeHHS TI0JIETOB.
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B cocraB AMUC-P® BxoasT nmepcoHaIbHBII KOMIBIOTEP, TUCIIICH C
KIIaBHaTypOH M MaHMITYJIITOPOM; PETHCTPALMOHHBIA NPHUHTEP, MCTOYHUK
6ecniepeboitHoro muranus UPS, 6a30Boe W mporpamMmMHOe OOecIieueHue;
MarHUTHBII HAaKONHTENb, OJIOK COMNPSDKCHMS C MHAMKATOPHBIMH YCTPOM-
CTBaMH W WHIMKATOpHOE ycTpoiictBo ANY; marumku MOJ UJB Mitras;
BHI'O CT25K; mapamerpos Betpa WAA15A/151, WAV15A/151, WAT15;
NIepBUYHBIE M3MEpHUTENIbHbIE NpeoOpa3oBaresin aTMOCHEPHOTO JaBICHUS
DPA21, temneparypsl u Biaxunoctd Bozayxa HMP35D, noncoennnenHsle
4yepe3 MpoMexXyTouHbIi npeodpazosatens MILOS 500.

Texuuueckue xapaxtepuctuku AMUC-P® anamoruusel Tex-
HuueckuM xapaxrepuctukaM KPAMC-4, Hanpumep, Anana3oHbl U Ipeaess
JIOITyCKaeMBIX MorpemHoctel u3Mepenus Mereoseanund AMUC-P® coot-
BETCTBYIOT AMAlla30HaM | MpeZeaM AOIyCKaeMBIX MOTPEIIHOCTEH U3Mepe-
Hug MereoBennynH. OmHako B AMUC-P® He obOecmeunmBaeTcs aBTO-
MaTmdeckuit npueM mHpopMmanuu ot AMPK «Merteosaeiikay, He mpemy-
CMOTpEHa aBTOMaTH4yecKas 00paboTKa MIAPONMMIOTHBIX HAOIIOACHMH, IIe-
yaTth JXKypHanma (akrtudeckoil moromsl (popma AB-6), KHIKEK THIPO-
MeTeopoorniaeckux Habmonenwit (Gopma KM-1) u Tabmur; OCHOBHBIX Me-
TEOPOJOTHUYECKHUX JAHHBIX 3a Mecsii (popma TM-1).

Asmomamu3zuposannans apooOpoMHAA CUCIEMA NO200HO20 Ha-
ontooenus AWOS. ABTOMaTH3NpOBaHHAS a3POJPOMHAs CHCTEMA MOTOIHO-
ro HaOmonenuss AWOS npenHa3HaueHa I aBTOMAaTHYECKOTO M3MEpPEeHHs,
cOopa 1 00pabOTKM METEOBEIMYHMH OT JATYMKOB, YCTAHOBJICHHBIX Ha a’po-
apome, (OpMUPOBAHUSI METEOMH(POPMALIMHN U TIEpeadur ee M0 Ha3HAUYEHHIO.

AWOS srinyckaetcs pupmoit Jenoptik Impulsphysik (Fepmatnus).

B coctaB AWOS BxoT:

— ABe paboune cCTaHIWHU omneparopa (OCHOBHas M pe3epBHast), cO-
CTOSIIIIME U3 TPOLIECCOPOB € MaMsAThI0 8§ MO, KIIaBHATypBI, )KECTKOTO JHCKa
540 MO, 3,5-110iiMOBOT0 rHOKOro JUCKA, 15-A0HMMOBBIX BETHBIX MOHHMTO-
poB tuna VGA, nByx cranaapTHbix cepuitabix (RS232C) nmopToB u ogHOTO
cepuitHOro uHTep(heHCcHOro mopTa A JOKAJIHHOTO PHHTEPA;

— JIBa UCHTPaJbHBIX HH(pOpMAIMOHHO-cobuparonux Osoka (LICB),
NpeIHa3HAYCHHBIX JISl YBEJIMUCHUS! HAJ€KHOCTH CUCTEMBI ITyTEM HCIOJb-
30BaHUs JOOABOYHOTO JyOJIMPOBAHHUS;

— Tpu TparcMuccomerpa Skopograph Flamingo;

— npubop npsmMoro paccesnus Fumosens VI,

— maryuk sipkoctu (ona Stilbus;

— TpH JIaTYHMKa BbICOTHI 00sakoB Aviator LD12;

— JIBa IaTYMKa CKOPOCTH M HaIpaBiieHus Betpa T his;
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— KOMIUIEKT JAaTYNKOB METEOIUIONIAKH, COCTOSIINI U3 TePBUYHBIX
HU3MEpHUTENbHBIX Mpeobpa3oBatelneil aTMOC)EpPHOro JaBICHHS, TEMIIEPATy-
PBI ¥ BI2KHOCTH BO3[yXa, TEMIIEPATYPbI Ha/l IOBEPXHOCTHIO MOYBHI.

Jluamna3oHbl ¥ HOTPEUIHOCTH M3MEPEHHs METEOBEINYNH MPHUBEICHBI
B Tabm. 9.3.

Tabnuna 9.3
JlnanazoHbl U MOTPEIHOCTH U3MepeHus MereoBennynH B AWOS

Bennunna Juanason [orpemnocTn
n3MepeHus u3MepeHust
Mereoposorudeckas 50-3000 m 5% nmpu MO/JI 1o 1000 m
ONTHYECKAs JaJbHOCTh 10% npu MO/ ot 1000 10 2600 M
15% npu MOJ ot 2600 10 4000 m

SpkocTh (oHa 3-30 000 kn/m” | 10%
Bricota HIDKHEH 15-3200 m 10 M mpu BHI'O ot 15 10 100 m
TpaHUIBI 00JIAKOB 5% npu BHI'O o1 100 50 3200 M
CKOpPOCTh BeTpa 0,3-50 m/c 0,5 m/c
Hanpasnenue Betpa 1-360° 5°

Atmocdeproe nanenne | 600-1100 rfla | 0,5 rIla

TemnepaTypa Bo3yxa -30 no 50°C 0,4°C

OTHOCHTENBHAS 0-100% 1%
BJIQKHOCTB BO3J(yXa

Temnepatypa Haz -30 no 50°C 0,5°C
MTOBEPXHOCTHIO MOYBBI
KoauuecTBo 0cagKoB 0,2-100 mm 0,2 MM

Aemomamuyeckan UHPOPMAUUOHHO-UZMEPUMETbHAA CUCMeMA
«I10I' 04 A». Tlpu ucnons3oBannu B IITMC AUC «METEOLIEHTP» ce-
TEBbIE METEOPOJOTHYECKHE CTAaHIMU JOJDKHBI ObITh ocHaieHsl ANNC
«[IOT'OJIA» (puc. 9.4).

ANNC «(I1IOT'OJA» mpouuta ceptudukaiuio B I'occrangapre Poc-
cuu (cepruduxar Poccranmapra Ne 5252 ot 30 utonst 1998 r. 06 yrBEpxkae-
HUM THUIAa CPEICTB WM3MEPEHHWH, 3aperucTpupoBaHa B [ ocymapcTBeHHOM
peectpe cpeacT u3Mepenuit 3a Ne 17529-98) u no pemennto LIKIIM Poc-
THIPOMETa PEKOMEHI0BaHa JUIl IPUMEHEHUS] B HA3€MHON METeoposIoruye-
CKOIf ceTH.

Cocmas u ocnosuvie Qynkyuu AUUC «I10I'OA». Tlporpammuoe
obecnieuerne AUNC «I[IOI'OJA» BeimonmHeHo Ha 0a3ze Windows NT. Crme-
muansHoe mporpamMHoe obecneuenne (CI10) AUNC «I1OT'OZJA» no3Bo-
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JISET OJHOBPEMEHHO paboTaTh ¢ 6 KaHaJaMH CBS3W, U3 HUX J0 2 KaHAJIOB
KOMMYTHPYEMBIX.

OcHoBHOE 00OpymOBaHHE A HEHTpanbHOro ycTpoiictBa ANMC
«[IOI'OAA» BKITIO9aeT B MUHIUMAIBHON KOHQUTYPAIIMH KOMITBIOTEp C TUIa-
TamMu pacumpenus (MyasTamniekcop 4RS232), mcrounuk Gecriepe0oiHOTO
mutanus UPS, monem, mpuaTep.

WAALS1
aseMrertp £ WAVISL
" gmorep
WACIS1

pascpa

sasra (10mM)

HMP 45D

CM11

AATIX

AHHC TIOTORA"
ReNTPAMLNOE FCTPOACTEO

R
QLSO ~_
UTPTE NN ———
AATHNXOB

5/
RGI3 KORBEPTED
RATIHK
OLAOB

parmatmORNAT
sauprra

T TITTTY

e DTSI2G
I AavMsKH TeMiepaTpR
NOACTIANOWER NOBEPRROCTR

T ROYRN

renchonnmit man rencrpadrmit
YAHAY 8 nepearn coobeuesnit

WHP151~_

fnok nETANNA

Puc. 9.4. AUNC «Iloroma»

ANNC «I1OI'OJA» MoxeT paboTaTh Kak MOJHOCTHIO aBTOMaTH4e-
ckas craHuus. Jis paboThl B TaKOM peKHMMe HEOOXOAMMO CTallMOHApHOE
nutanue 220 B, oTamuBaeMoe W OXpaHsAeMoe TMOMEIIeHHE sl pa3Melie-
HUSI LIEHTPAJIbHOTO yCTpoiicTBa cuctemsbl. [Iporpamma paboT aBTOMaTHYe-
CKOI1 cTaHIMH 6€3 mepcoHana ONpeaesseTcss KOMIUIEKTOM aBTOMaTHYECKHIX
natunkoB. Cucrema cocrout u3 uHpopMmarmonaoi (MC) u usmeputensHON
TIOJICHCTEM.

Hsmepumenvnas noocucmema AUVC «I[1IOI'OA». ABromaTuzanus
N3MEpPEHNI METeOPOJIOTMYECKNX BEIMYMH 10 00s3aTeNbHOH Hporpamme
HaOJII0/ICHUH, HENIPEPHIBHBI MOHUTOPHUHT COCTOSIHUSI TTOTO/IBI.
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Puc. 9.5. Tucmieit AUUC «ITOT'OJ]A»

Baanmocts

oM

Wsmeputenbuas noacucrema AUUC «ITOT'OZJA» Ha ocHOBE AaTyu-
KoB (upMmbl Vaisala paboTaeT B AUCTaHIIMOHHOM pPEXUME U3MEPEHUs 3Ha-
YEHUI METEOpPOJIOrNYECKUX BEIMYMH C Tepeladeid NaHHBIX 10 KaOelbHOMH
JIMHHUHU CBSI3U B LEHTPAIbHOE YCTPOMCTBO. B TedueHue cyTok 3Ha4YeHUs Me-
TEOPOJIOTHYECKUX BEIMUYUH, U3MEPEHHbIE aBTOMAaTHYECKHMMH JAaTYUKAMU C
3aJaHHBIM WHTEpBAJIOM, BbIgarorcsi Ha aucruie [1IK B Buzme rpadukoB n

tabmur (puc. 9.5).

AUNC «I1I0I'OJA» hopMupyeT Takke MTOPMOBBIC COOOIICHHS O
cxeme MexayHapoanoro koga WAREP u fponosHUTE/IbHBIE COOOIICHHS O
MIOTOJIe, OCaJKaX C 3a/JaHHBIM BPEMEHHBIM HHTEpBasoM. [l moiydeHus
nHpopManuu 00 OCHOBHBIX METEOPOJIOTHUECKUX BEJIMYMHAX PEKOMEHAYET-

Csl yCTaHaBJIMBAaTh CJIEAYIOLINH KOMIUIEKT JaT4uKoB (hupMmbl Vaisala:

* armocdepnoro nasienust PTB210;
* TeMrepaTyphl U BJIaKHOCTH Bo3nyxa HMP45D;

* ckopocTu BeTpa WAA1S51;

 HanpasneHus Betpa WAV151.

PeKOMeHI[yeTCH TaKKE IPUMCHSATD:

¢ JaTYUKU TEMIIEPATYpPbl IMIOBEPXHOCTU MOYBBI U TEMICPATYPhI NOY-

BHI Ha rmyonHax DTS12G;

¢ TaTYHK KOJHWYeCcTBa KHUIKUX ocagkoB RG13H;

* TaTYUK METEOPOJOTHIECKON JaIbHOCTH BuIuMocT FD12;

e aTYUK cOocTOsiHM mmoroasl FD12P;
* yHAUKaTOp Hamuausa ocanakoB DRD11A.
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B cocraB cucTeMBl MOTYT OBITH BKIIIOUYEHBI JOMOJIHUTEIBHBIC aBTO-
MaTHYECKHE TATYNKH ¢ MU(POBEIM NpeoOpa3oBaHueM (HAaIpUMep HaTIUK
M/IB u BHI'O).
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Puc. 9.6. Pexxum pydHOTO BBOJA PEe3yIHTaTOB HAOIIOACHUH

HUngpopmayuonnas noocucmema UC «I10I'O/JA». B UC aBTOMaTH-
3MpoBaHa NepBUYHAs 00pabOTKa NaHHBIX, NPEITyCMOTPEHBI 0e30yMarKHas
TEXHOJIOTUSI ¥ MHUHHMMAaJbHBIH 00beM paboThl mepcoHana. MupopmarmoH-
Hast noacuctema (MC) «I[IOTOJA» BbInonHsET 00pabOTKY pe3y/bTaToB
HaOJII0JICHUH, MOJTY4YEHHBIX JIM00 OT aBTOMATHYECKHX AAaTYUKOB, JTHOO BBE-
JCHHBIX BPYYHYIO OIEPAaTOpPOM IO JaHHBIM CTaHAAPTHBIX H3MEpPEHUH U
Bm3yansHBIX HaOmoaeHnit. UC «ITIOI'OJIA» MOXeT UCIIONb30BaThCS aBTO-
HOMHO JIJIsl aBTOMAaTHYECKOH 00pabOTKM pe3yabTaToB HAONFOIEHHMA OOBIU-
HOH METEOPOJIOTHYECKOW CTaHIMH B PEeXHME pydHOro BBoga (puc. 9.6).
[Ipu ocHaMeHWU CTaHIINH JATYUKAMH C TU(PPOBBIM BEIXOJOM (KOMILIEKTOM
i otaenbHbiMU) IC Moxer ObiTh pazBepuyta B AUMC 6e3 3ameHbI crie-
LUAJIBHOTO nporpaMMHoro obecrieuenus (puc. 9.7).
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Puc. 9.7. ABromarnueckoe otobpaxenue pesynbtatoB AUMC «Iloroma»
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HC «IIOI'OJIA» obGecrieunBaeT BBINOJHECHHE BCEX 00A3aTEIBHBIX
JUISL aBTOMaTHU3UPOBAHHBEIX cucteM (yHkmid (HacraBineHne ruapomereopo-
JIOTHYECKUM CTaHIMAM H roctaM, Bei.3. U. 11);

— mpueM, oTOOpaKeHNEe W apXUBAIMS PE3yIbTaATOB U3MEPEHHU aBTO-
MAaTHIECKUMH JTATIHNKAMH,

— MHJMKAIKS COCTOSHHSI aBTOMATHUYCCKUX TATYMKOB U OOMEHA JlaH-
HBIX 110 KaHaJaM CBSI3H;

— PY4YHOU BBOJI pe3yJIbTATOB BU3YaJIbHBIX HAOIIOJACHUIN U U3MEPCHUI
IO CTaHJAPTHBIM MPUOOpPAM CTAHIIHU;

— KOHTPOJIb;

— repBUYHas 00paboTKa pe3yabTaToB HAOIIOICHNUH;

— ¢opmupoBanue coobmenuit B kogax KH-01, KH-21 (mereopoio-
TUYeCKHe NaHHbIe Jekaanable u exenneBnbie), KH-19, KH-24, CLIMAT;

— mepenaya JaHHBIX B eHTp cOopa AUC «MeTreoneHTp» 10 KOMMY-
THPYEMBIM JTUHUSM CBSI3U;

— aBTOMaTH4YecKoe (OPMHUPOBAHNE KOMIUICKTa PEKUMHBIX cOO0IIe-
Huit 3a Mecsar B kone BHUUT'MU MILJ] (monmy4eHHOE peXUMHOE COOOIIe-
HHE MOJKET HCIIOJIb30BaThcs Juisi 00paboTku nanHbIX Ha [I9BM B LI'MC
1o cucteme «Ilepcona MUCy).

ABTOMAaTHYCCKH C(HOPMUPOBAHHBIC OIECPATHBHBIC COOOIICHUS BBI-
JIAF0TCS HA 9KpaH B Bujie pemakropa (puc. 9.8).

% Penaxrop TENETPAMM [CIo[X]
Opunoworse Mpogra Hactpodwa  Copoora - .
=l D|@|s] $|nls|o] SAf @) ko =] [rspo |
3U3lL 022 817521/ = |
CAPCHO POBD YYGGGG ;’

UICHO 15151 34730 42497 62505 10024 21022 30051 40163 52028 86600 333 86718
91011 91114 555 11003
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|Noaroroexa Tenerpassat KHOT 005 nepeaa I=y | cam

Puc. 9.8. ABromaTndecky c)OpMHUPOBAHHBIE ONIEPATHBHBIE COOOIEHUS

PesynbraThl HaOMOAEHUH 32 MecALl IPEICTABIECHB! B (HOPME PEKIM-
HOTO COOOIIEHHS, ITOJTYYEHHOTO aBTOMATHYECKH B COOTBETCTBHH ¢ «MeTo-
JMYECKUMH yKa3aHUSMH [0 MallMHHON 0OpabOTKe M KOHTPOJIO JIAHHBIX
THIPOMETEOPOJIOTHUECKUX HaOmroaeHuin». Hike npuBeneH ¢gparment pe-
KHAMHOTO cooGteHus, chopmupoBanHoro 8 AUMC «ITOTOA» (puc. 9.9).
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Puc. 9.9. ®parment pexumuoro coobmerns B AUVC «IIOTOJJA»

HUC «(IOT'OJA» Tarxke aBTOMATHYECKH IIONydaeT OOOOIICHHBIC
3HAUEHHS METEOPOJOTUYECKUX BEIMYMH 3a CYTKH, JeKaxy, Mecsm U (op-
MHUpYeT TaOJHIBI MECSYHBIX BBIBOJOB; (DOPMHPYET pa3iuyvHbIe BUJBI CIie-
LMaJM3UPOBAHHON CIIPaBOYHOI WH(OpManny; BHIBOAWUT Ha II€YaTaroliee
YCTPOWCTBO MH(OPMALMIO B YCTaHOBJCHHBIX (hopMmarax; BElET apXUBBI
METEOPOJIOTHUECKHX JAHHBIX, ONEPATUBHBIX U PEKUMHBIX COOOIICHHMH U
XpaHUT HHPOPMAIIHIO Ha XKeCTKoM aucke (puc. 9.10).

Puc. 9.10. Apxubl MmeTeoposniorndeckux qaHHbix B UC «I[IOTOJ]A»

Aemomamusupoeannan ungopmayuonnans cucmema (AHC)
«METEOLEHTP». AIC «\METEOLIEHTP» umeet mupokue BO3MOXKHO-
CTH MOHHUTOPHHTA COCTOSIHUS IMOTONBI s oOecreueHus NOoTpeduTenen
(mpexze BCero MpOrHOCTUYECKUX OpPTaHU3aIMid, aIMUHUCTPATUBHBIX Opra-
HOB M OCHOBHBIX OTpaclicii SKOHOMHKHU) JTaHHBIMHA OTHCIBHBIX ITYHKTOB
HAOJIOICHUH, a TaKKe Pa3UYHBIMU TPOCTPAHCTBCHHBIMH XapaKTCPUCTH-
KaMU COCTOSHHSI IOTOJBI Ha oOciyxuBaeMoi Tepputopuu. OCHOBHBIMHU
3amagsamu AIC «METEOLEHTP», ycranosnennoit B LII'MC, sBisroTcst
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c0Op IaHHBIX OT Ha3eMHOW HAOIIOIATENEHON ceTH, 00paboTKa, KOHTPOIE U
aHAJIM3 PEe3yNIbTaTOB HAOIIONCHUH, a TaKXKe Iepenaya IMoJay4eHHOH HHPOP-
Maruu otpedurensm (puc. 9.11).
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Puc. 9.11. Cxema AUIC «<METEOLIEHTP»

AUC «METEOLEHTP» Gmarogapsi HempepbIBHOMY PEXXHUMY TIpHe-
Ma MH(OPMALMH, NOCTYIAIOMIEH 13 MYHKTOB HaOJIIOACHHIA, TO3BOJISIET Clle-
JUTh 332 WU3MEHEHHAMH BO BPEMEHH OCHOBHBIX METEOPOJIOTHUECKHX BEJIH-
YHH, B TOM YHCJIE 32 OTIACHBIMHU M HEONArONpUATHBIMHU THAPOMETEOPOIIOT H-
yecKuMU siBieHusMH. COOp onepaTuBHON M PEXKUMHON MHPOPMAINH C Ce-
TH IIYHKTOB HAOMIOJCHUH BBIIOJHIETCS 1O ONTUMANBHON AJISI TAaHHOTO pe-
THOHA CXEME C Y4eTOM HaJH4Hs Pa3INYHBIX CPEACTB CBsA3M. Mcmomb3oBa-
aue AUC «METEOLEHTP» Hanbonee 3p¢peKTHBHO TpH OCHAIIECHUH Me-
TEOPOJIOTHYECKIX  CTAHIMA  ABTOMATH3HPOBAHHOW  WH(POPMAIHUOHHO-
mmepurenbHoi cuctemoit (AMNUC) «IIOT'OJA». AUC «METEOLIEHTP»
MOJKET OBITH MICIIONIB30BaHA I cOOpa OMEepaTUBHON M PeKUMHON MHDOP-
MaIliil CO CTaHIW{ M TIOCTOB, HE OOECICUCHHBIX aBTOMATH3HMPOBAHHBIMU
CpeACTBAMU H3MEPEHHMH, HO OCHAIIEHHBIX HWH(GOPMAIMOHHOW CHCTEMOM
(1UC) «ITOI'OJA». AUC «METEOIIEHTP» mo3BonsieT Takke MPUHAMATh
nHGOPMALNIO OT JOMOJHHUTEIBHON CETH METEOPOJOTHYECKUX ITOCTOB, OC-
HalleHHBIX aBToMaTudeckoi ctanmueit (AC) MAWS. Bosee nByX ecsATKOB
ANUNC «lloroma» ycTaHOBIEHO Ha TeppuTOpuH Poccuu, opraHm3oBaHa
BemoMcTBeHHass cetb craHumid  «[IOI'OJA» ¢ cucremoit cbopa
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«METEOLIEHTP» B CraBpomonsckoMm kpae, 6omee 100 aBTomMaTmdecKux
craanuit MAWS ¢upmer «Vaisala Oyj» yCTaHOBIICHO TIO BCEMY MHPY.

Cmpyxkmypa u @ynkyuonanvbhvle 603MOdICHOCMU cucmembl. Mo-
IyNbHOE CTPOCHUE, BO3MOXKHOCTDh MCIOJB30BAHUS PA3INIHBIX JIMHUH CBSI-
3, yIOOHBIH TOJBH30BATENBECKAN WHTEpPQEHc — TaKOBBl INPEHMYIIECTBA
CHCTEMBI.

ANC «METEOLIEHTP» o0ecnieunBaeT npueM onepaTUBHBIX U KC-
TPEHHBIX COOOILEHNH, a TaKKe PEXKUMHBIX cooduenunii B kone BHUUT' MU
MII/] ¥ BEITIONTHEHUE CICAYIONMMX (YHKIUI:

— npueM, 00paboTKa U apXMBalMs IaHHBIX;

— oToOpaxkeHue MHGOpPMALUK B BUJIE KapT U Ta0OIu;

— BBIJaua NMpeIynpeskaAeHuil 00 OMacHBIX SABICHUAX;

— (popmMupOBaHHE CTaHAAPTHBIX BBIBOJIOB;

— BbIJIaua CIPaBOYHOIO MaTepHajia B BHIE TaOIHI, KapT M OJaHKOB
Ha OyMa)XHOM HOCHTENIE 3a Pa3lIMYHbIC IIEPHOJBI IO apXUBHBIM JaHHBIM, B
TOM YHCIIE TI0 CEPBUCHBIM IIPOrpaMMaM 00CITy>KUBaHUS MTOTPEOUTEIICH.

Cuctema MOXXET OBITH JIETKO PACIIMpPEHA ITyTeM IO3TaIllHOTO OCHA-
menus. [Iporpammuoe obecnieueHne BBIONHEHO Ha Oa3ze Windows NT.
Pa3zpaboTan ymoOHbII MMOJIB30BaTEIbCKUIT HMHTEp(dEHC C BO3MOXKHOCTBHIO
npocMoTpa AaHHbIX. LlenTpansHas cucrema AUC «METEOLIEHTP» BbI-
MOJHsET (PYHKUMHM LIEHTpa KOMMYTAallMU COOOIeHUH, obecrieunBas cBOe-
BPEMEHHYIO JIOCTaBKY BCEl HEOOXOIMMOW METeOopOJIOrHuecKod MHpopMa-
mun 1o norpeburencit. AUC «METEOIIEHTP» BoinonHsieT cOOp AaHHBIX
B €JMHBIC CPOKH, YCTAaHOBJICHHBIE B COOTBETCTBHU C HOPMAaTHBHBIMH JIOKY-
MenTtamu. Coop manHbIXx 0T AUUC (UC) «IIOTOJA» 1 AC MAWS BHI-
TIOJTHSETCS C NCTIOJIb30BAHNEM KOMMYTHPYEMBIX Tele(hOHHBIX JIMHHUI CBA3H,
YTO 3HaYUTENbHO cokpaaeTr pacxoasl HI'MC Ha cBsi3b.

AUC «METEOLIEHTP» mpuHHMaeT mMTOPMOBBIE COOOIICHUS 00
Of no xpurtepusiM, ycTaHOBJIEHHbIM JUIsi KOoHKpeTHoro LII'MC, a Takxke
JIOTIOJIHUTENBHYI0 HH(POPMALIHMIO O MOr0JIe U CyMME OCaJIKOB C 3apaHee yc-
TaHOBJICHHON YacTOTOW Tepenaun (HalIpuUMep eKe4acHOH), MOCTyHaroume
ot AUUC «ITIOI'OJJA». Tlo3BonseT Takxke NMPUHUMATh U 00padaThIBaTh
nH}pOpMALMIO TYHKTOB METEOPOJIOTMYECKUX HaONIOICHUH, PacIoIOKeH-
HBIX Ha Tepputopun pernoHa LII'MC, ocHaleHHBIX aBTOMAaTHYECKOH CTaH-
nueit (AC) MAWS. AUC «METEOLIEHTP» MokeT BBIIOTHATH IPUEM U
oroOpakeHHe MH(OPMALMKM OT aBTOMaTH3HPOBAaHHBIX METEOPOJIOTHIECKUX
paauronokannoHHBIX KomiuiekcoB (AMPK) «Mereostueiikay. OcyriecTsis-
eT B3aumopeicTBue u obmeH uHpopmamuerd ¢ YIMC w/unu ¢ apyrumu
LeHTpaMu cOopa OInepaTMBHOW METeopoJIorHYecKod HHpopMmannu cetn
ACTIJ (cetb MEKOM c y3nmamu MTS, UniMAS) no JTUHUSIM CBSI3H C HC-
TI0JIb30BaHNUEM CTaH/IAPTHHIX MPOTOKOJI0B 0OMeHa (turnia TCP/IP).
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Iporpammuoe obGecnieuenne AC «METEOLEHTP» mo3Bomser
OJTHOBPEMEHHO paboTaTth ¢ 18 KaHaIaMu CBS3H, U3 HUX O 8 KAaHAJIOB KOM-
Mmytupyembix. OOMEeH  maHHBIMH  MeXnay  Kommbeiotepom  AUC
«METEOLEHTP» n apyrumu, ucronszyemsiMi B LIT'MC, BemmonHseTCS ©
TIOMOIIBIO JIOKAJIbHOM BBMHCIUTENbHON ceTH. OCHOBHOE 000pyJIOBaHHE
BKIIIOYa€T B MHHMMAIbHON KOH(UTYypannu KOMIBIOTEP C MJIaTaMH PacIIu-
penus (myaprumiekcop 4RS232, cereBast kapra), HCTOUHHUK OecriepeboitHo-
ro nutanust UPS, Mmonemsl n npunTep. KosmuecTBo MoieMOB onpesiesisieTcst
n3 pacyera OJUH MOJIEM Ha 5 aOOHEHTOB NpH padoTe M0 KOMMYTHPYEMBIM
kaHanaM. [Ipu paboTe 1O BBIIEICHHBIM KaHallaM Ha Ka)kKAbIH KaHal Tpedy-
€TCsl OTJICNIBHBIA MOJEM.

Puc. 9.12. Teppuropust obciyxkuBaemoro perroHa AUC «METEOLIEHTP»

Dopmur npeocmasnenus ungpopmayuy. Ocodoe BHUMaHUE TPH Op-
TaHU3alUU CHCTEMBI Y/IEIIEHO YETKOCTH M IOJIHOTE OToOpaskeHus: uHpop-
Maruu. Pe3ynpTaThl HAONIOACHHNA METEOPOJOTHUYSCKHX CTaHIMUA O0TOOpa-
JKaIOTCs Ha reorpaduueckoil KapTe TeppPUTOPHUN 00CITYKMBAEMOI'0 pErHOoHa
(puc. 9.12).

B npaBoii yacTu 3KpaHa BBIBOJUTCS KOHTPOJIBHOE BPEMS IOCTYILIE-
HUSI HTHOPMAIIMN OT METEOPOJIOTHYECKHUX CTaHIMH 0 CHHCKY 3apeTUCTPH-
poBaHHBIX B cucTeMe. CHHUI IBET MHIUKATOPA CUTHAIU3UPYET O TOM, YTO
nH}opManus MocTynuiIa; KpacHbI I[BET O3HAYaeT OTCYTCTBHE MH(OpMa-
IIMM K KOHTPOJILHOMY BpeMeHH. OOHOBJIIEHHE KapThl IPOUCXOIUT B PEKUME
MOCTYTIJICHHUS JaHHBIX.

Texguwan noroga no cranaus Crasponons 14:20

H IHAuEHKE
® Texnepatypa zosayxa, °C 24.0
©® OTHOCHTENLBAA BAKYHOCT: BO3OYXA, S 43

@ fasaenne, rla 10039.7
® TeMnepaTypa NOBepxHOCTH nowues, °C 22.5
@ Texneparypa nodussm #a vraydune 5 cm, °C 22.6
@ TemnepaTtypa noussm Ma paySume 10 oM, °C 22.6
® TemneparTypa nouss Ha rayGune 15 cm, °C 22.7
@ Temnepatypa nousn ®a raySune 20 cm, °C 22.6
® Crupults berpa Cpsansx sa 10 muayr, 8/ 0.0

@ CropocTr peTpa MarcHmMambnes sa 10 wmmyT, M/ c 0.0

© Hanpaenenxe BeTpa cpensee 3a 10 MMHYT, npan 160

Puc. 9.13. Uadopmanus o rekymeit nmoroge AUC «<METEOLIEHTP»
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Wudopmanus o TeKymiel moroie KOHKPETHOH CTaHIINH MOXKET OBITh
BEIBE/ICHA Ha 9KpaH C MOMOIIBIO JBOWHOTO MIETYKAa MBIIIA IO CHMBOIY
cTaHnuu Ha Kaprte. MHbopmanus Bbimaercs B BuAe Tabmumpsl (puc. 9.13).
Pesynprarel HaOMrONEHMH MOTYT OBITH IIPEIICTABICHEI B BUJE CBOAHOM Tab-
JUIEI ¢ TEKYIIUMHU JaHHBIMH BCEX IOAKIIOYCHHBIX MeTeocTaHuuil. I1o me-
pe mocTymieHus HHGOPMAIMK TPOUCXOIUT OOHOBJICHUE TAOJIHIBI B PEKU-
Me peanbHOro BpeMeHd. KapTa mpu3eMHOro aHanu3a 00CIyKHBacMO Tep-
PUTOPHHU BBIJACTCS MO pe3yyibTaTaM HaOJIOICHUN B €IUHBIC CPOKH (pHC.
9.14). Ucnons30BaHKie apXUBHBIX JAHHBIX KAKJIOH CTAHIMH JUIS COCTaBJIE-
HUS Pa3jIMYHBIX CIPABOK, aHAJIN3a TOTOJHBIX YCIOBUI U PEIICHUS JIPYrHX
3anay npexycmorpeHo B AUC «cMETEOLEHTP».

B v b e oo S b e G
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Puc. 9.14. KapT; npuzeMHoro anainuza AVC «METEOHEHTP»

Asmomamu3zuposannvlii MemeopoocutecKuil KOMnieKc 0 npo-
ZHO3UPOGAHUA YPOBHEIl 3A2PAIHEHUA OKPYINCAIoulell cpeovl npoMbvliiieH-
Hblmu ébiopocamu. KoMIUIeke co3liaH AJis IOJydeHusl JOCTOBEPHOTO MPOo-
THO3a He6ﬂaFOHpI/I5[THI)IX METCOPOJOTHIECKUX yCHOBI/Iﬁ U BO3MOXHBIX
YPOBHeii 3arpsi3HeHus aTMocdepbl MPOMBIIUICHHBIMU BHIOpOCAMU B omiepa-
THBHOM PEXUME U ¢ 3a0J1arOBpeMEHHOCTHIO 110 3 cyTok. McnonHuTenu pas-
paborku — HIIO «Taiipyn» u I'mapomereonentp PO.

Puc. 9.15. OcHamennas npubopamu MauTa
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OTIMYUTENBHOH 0COOCHHOCTBIO CHCTEMBI SIBISIETCS MCIOJIB30BAHUE
st coopa u 006paboTk MH(POPMAIIUE COBPEMEHHBIX CETEBBIX KOMITBIOTEP-
HBIX TEXHOJIOTHH, NpHYeM Kak IJIs IpHeMa IaHHBIX OT TePPUTOPHAIBEHO
pacupeneeHHBIX METEOPOJIOTHYeCKUX MauT, Tak M Ul IpueMa IPOTHO-
criaeckoit mHpopMmarmu ot ['mapomereornieHTpa PO. IIpu cozmanmm Kom-
IUIeKca pa3pabOTYMKAMH IPHUMEHEHBI COBPEMEHHBIC NEePENOBbIe JOCTHKE-
HHS KaK TI0 ero IpHOOPHOMY OCHAIICHHUIO, TaK M 0 NPUHIMIIAM MOCTPOe-
HHS BKITFOUYCHHBIX B HETO MAaTeMaTHYECKHUX MPOTHOCTHYSCKUX MOJIEICH.

Hcnone3yeTcss mporHOCTHYECKass U AMarHOCTHYeCKass HH(POpMaIus
JUIsL paccMaTPHBAEMOro paioHa, MOATOTOBJICHHAS | HAPOMETEOLEHTPOM
WM PETHOHANBHOM opranm3anmeit Pocrugpomera. KommbroTep cHCTEMbI
BEZIET OIPOC pa3MELICHHBIX Ha MauTe MeTeonpuoopoB (puc. 9.15) ¢ 3anan-
HOI NEPHOJUYHOCTHIO M MPOU3BOAUT IPEIBAPUTEIBHYIO 00pabOTKy momy-
YeHHBIX JTAHHBIX W WX apXuBanuio B 0a3y maHHBIX (puc. 9.16). KommbroTe-
PBI COSMHEHBI MEXAY CO00H P MOMOIIH CeTH. [Ipu MOAroTOBKE MPOTHO-
30B YPOBHEH 3arpsi3HEHHS HCIOJIB3YeTCsl KaK MPOTHOCTHYECKas MH(pOpMa-
U, TaK U pe3yJbTaThl H3MEPEHUI Ha MayTe.

L "‘?"@?f \ H’ = o BRI
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Puc. 9.16. ITpumep oToOpaskeHUs pe3yJIbTaTOB PACUETOB 3arps3HEHHUS TIPH-
3€MHOT0 CJIOST aTMOC(HEPHI OT IBYX HCTOYHHKOB

B ormmume ot METCOPOJIOTUUCCKUX HpI/I60pOB, HCIIOJIb3YEMbIX Ha
OOBIYHBIX METEOCTAaHIMAX, MPUOOPHI KOMIUIEKCa MMEIOT 0ojiee BBICOKYIO
YYBCTBUTEIbHOCTh U TOUHOCTh, MEHBIIYI0 HHEPIIMOHHOCTb, YTO MO3BOJIAET
obecrieunBaTh HEOOXOAUMOE JUTI PACUYETOB IIEPEHOCA 3arpsI3HEHUH KauecT-
BO BXOJIHBIX JaHHBIX. Bxoasdmuii B cocTaB KOMILIEKCAa aKyCTUYECKUN aHe-
MOMETp IO3BOJISIET HAIIPSMYIO U3MEPATH ITapaMeTpsl TypOysieHTHOCTH. Pe-
MM padOTHI alNapaTypsl — IMOJHOCTHIO0 aBTOMAaTHYeCKHH. [11 BOCCTaHOB-
JICHHA TIOJIA BETpa M XapaKTEPHCTUK TypOYIEHTHOCTH IPUMEHSIOTCS CII0XK-
HbIC METOAbI, OCHOBAHHBIC Ha MCIIOJB30BAHNU THAPOANHAMHUYCCKUX MOIC-
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Je W pe3ynbTaTax CHelUUaabHOW 00pabOTKH JaHHBIX MHOTOJETHHX Ha-
OJIIOIEHUH.
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Puc. 9.17. MHauKanust pe3ysibTaTOB METEOPOJIOTHYECKNX U3MEPEHNI

Jlnst ynpasnieHus anmapatypod M rnepBu4HON oOpaboTku mH(bOpMa-
K Ppa3paboTaHo CIEIMAIN3UPOBAHHOE MporpaMMHoe obecneuenue. [Ipo-
rpamMMbl 00ECTIEUHBAIOT TIPHEM JIAHHBIX OT U3MEPUTEIBHON YaCTH CUCTEMBI,
MEPBUYHYI0 00pabOTKY HOJyYSHHBIX NAHHBIX, a TaKXKe MX BH3YyaJU3alHUI0
(puc. 9.17) u coxpanenue B 0aze maHHBIX. [Ipu pacdere pacpocTpaHCHHs
3arps3HSIONINX BEIIECTB B aTMOc(epe UCTONb3YITCS (OPMYIIBI CTAaTUCTH-
YecKkoi Teopun atMocepHor T y3uu ¢ CHCTEeMOH KiTacCU(pHUKAINU Ka-
teropuil ycroitunocty no Ilackymmny-TepHepy. Mogenb pacnpocTpaHe-
HUSI IPUMECH PEAIN30BaHa B BHJE NTPOTPaMMHOTO KOMIUIEKCa Ul Mepco-
HaJIbHBIX KOMITbIOTEpOB. OCHOBHBIMH 3aJadyaMy MPOTrPaMMHOTO KOMIUIEKCa
SIBIISIFOTCS cOOp, 00paboTKa, CHCTEMAaTH3aIMs M XpaHEHHE TaHHBIX MOHUTO-
pHuHra armocdepsl, MOJCIMPOBAHNE MPOLIECCOB PACIPOCTPAHEHHS 3arpsis-
HSIOIMX BEIIECTB B aTMocdepe U Mpe/ICTaBICHUE Pe3yJbTaTOB MOJEIUPO-
BaHMs (T.€. MPOTHO3 3arpsi3HEHHS) B YJOOHOM JUIsl NIPUHATHS PEIICHUS] BU-
ne. ITogoOHBIH KOMIUIEKC YCTaHOBJIEH M ycrelHo pabortaer B . Hopuib-
cke. Co3maHue KOMIUIEKCAa COCTOUT U3 CIEAYIOIIUX 3TAIloB: MOA00p amma-
parypsl; cOop M 00paboTKa JaHHBIX a3POJIOTHYECKOTO 30HIMPOBAHUS B
TpeOyeMoM peruoHe; oOpaboTKa JaHHBIX 00 MCTOYHHKAX aTMOC(EpPHOTO
BBIOpOca TpeOyeMoro 3arps3HUTENs; IPUCIIOCOOIEHHE KOMIBIOTEPHBIX
MIPOrpamMM I0JI PErMOH; MOHTaX M HAJIaJKa KOMILIEKca; o0ydyeHHe mepco-
HaJia paboTe C KOMIIJIEKCOM.
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ZACMG RIS ASPOTIETOR: PENEPATBEOID SHATENHN

METEOKOHCYIILTAHT
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Puc. 9.18. ACMO a5 aspornopToB eaepanbHOro 3HaYSHUsI

Aeuauuonnaa cucmema MemeoponOUUECKO20 O0becneyeHus
(ACMO). Tlonusiii coctaB ACMO, npeanaraeMblii THCTUTYTOM pagapHOii
METEOPOJIOTHH, TTO3BOJISIET 00ECIIEYNTh PadOTy a3poIopTa B COOTBETCTBUU
¢ tpeboBanmsamMu MKAO k oGopymoBanmro a’pomoptoB IIII kateropum.
ACMO umeeT MOIYJIbHYIO CTPYKTYPY C MakCHUMalbHOM aBTOHOMHOCTBIO
KaXXJIOTO MOZYJIS, YTO TO3BOJISIET MOATAITHO HApAIIUBAaTh €€ 10 Mepe yBe-
JTUYeHNs TpeOOBaHUI K METeopoJormdeckoMy obecredeHnto. Hmke mpu-
BOJATCS PEeKOMEHIyeMble BapuaHTH Komiuiekramu ACMO, KoTopble co-
craBjieHbl ¢ yuyeToM pexomennanuii MKAQO, HalMOHAIBHBIX PYKOBOSIIIAX
nokymenToB (HMOI'A-95, [IDMOA-86) u 0cOOEHHOCTEH MeTeopoIoTHye-
CKOTO 00ECIIeYCHHS aBUalnH.

Komnnexm ACMO ons asponopmos ¢pedepanvhoeo 3nauenus (puc.
9.18): AMPK Mereosueiika (pEKOMEHIYETCS U MEXKIYHAPOIAHBIX a3po-
moptoB); ctaniusi KPAMC-4; IIKC MereoTenekc; AUC MereoKoHcynb-
tanT; AUIC MeteoDkcnept; AUC Meteodakc; AVIC MeteoCepsep (peko-
MeHIyeTcs s adponoptoB, umeromux AC YBI).

Komnaexm ACMO 0ns asponopmog pecuoHanbHo2o 3HadeHus (as-
ponopmos cmonuy, cyovekmos @edepayuu U KPYHRHbIX HPOMbBIULIECHHBIX
yenmposg) (puc. 9.19): cranuus KPAMC-4; IIKC MeteoTenexc; AUC Me-
teoKoncynprant; AVIC Merteo®axkc (s obecnieuennss nHpopManuei cu-
HOTITHUKA-TIPOTHO3UCTA).
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ACMO VIR ASPONOPTOB PEMHOHANIBHOIO SHAMEHHS, AJUL. AAC YBIL
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Puc. 9.19. Kommnexkr ACMO 1711 a3pOoTIOpTOB PETHOHATIBHOTO 3HAYCHHS

Kommiekt ACMO 1yt a’sponopToB perMoHaibHOrO 3HaueHus (6e3
METEOCIEIHAINCTOB) COCTOUT M3 KOMIUIEKTa JaTYMKOB ITapaMEeTPOB BETPa,
TeMIepaTypbl, NABICHHUS U BIAXHOCTH C AaBTOHOMHBIM HHIUKaTOPaMHU
ctanun MuHHUKPAMC.

Asmomamu3zuposannana ungopmayuonnaa cucmema «Knumam
aspodpomay. Kaxnas AMCI nomkHa OOHOBIATH KIMMATHYECKOE OTHCA-
HUe aspoapoma 1 pa3 B 10 ser. B 3TOM ONMMCAaHWU yKa3bIBAOTCS OOIIHE
KIMMaTH4YeCKHE XapaKTePUCTHKH, KOTOPhIe NMEIOT OOJIbIIOe 3HAUCHHE IS
BCEX aBHALMOHHBIX Iojb30oBareneil. CocTaBlIeHNE KIMMAaTHYECKOH Xapak-
TEpUCTUKU O€3 HMCIIOJIBb30BAaHMS COOTBETCTBYIOIIETO MPOTPaMMHOro obec-
MIEYEHUs] — OYEHb JUIUTENBHBIH U KPONOTIHUBEIN TpyA. C HCIIOIB30BaHUEM
aBTOMAaTH3MPOBAHHOW HMH(MOpPMAIMOHHON cucTeMbl «Kimmar aspoapomar
BCIO PaboOTy MO COCTABICHUIO CTaTHCTHYECKHX BBIOOPOK, BKIIIOHYAs BBOJ
JMaHHBIX W3 JKypHajma AB-6, cucrtema gemaeT aBToMatudecku. OmepaTtop
JIUIIG 331aeT KPUTEPUH paboThl CHCTEMBI M aHAJM3UPYET MOJIYYCHHBIE pe-
3yNBTaTHI.

ABromarn3upoBaHHas MH(pOpMaIoHHas cucrteMa «Kimmmar aspo-
JpoMa» SBISIETCA YaCTbI0 aBTOMATU3UPOBAHHON CUCTEMBI METEOPOJIOrnYe-
ckoro oOecrieuenus aBuanuu. OHa NpejHa3HAa4YeHa JUIS COCTAaBIICHUS KIIH-
MaTHYECKON XapaKTEPUCTHKH adPOAPOMA Ha OCHOBE MHOTOJETHUX APXUB-
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HeIX maHHBIX cTaHnun KPAMC-4. AUC mpenocTaBisieT MONb30BATEIIO
CIIEAYIOIIIE BO3MOYKHOCTH:

— BBOJI apXUBHBIX NaHHBIX cTaHun KPAMC-4;

— BBOJI JAaHHBIX C KJIABHATYPHI [IPU OTCYTCTBUH apXUBHOW HHpOpMa-
muu cranun KPAMC-4;

— MPOCMOTP U PEIAKTUPOBAHNE APXUBHBIX JAHHbIX;

— BOCIIOJTHCHHUE M KOPPEKIIHS JTaHHBIX;

— QopMupoBaHHe KIMMaTHYECKHX TaOiMI 1o (opme, peKOMEHI0-
BanHOU BMO 11 00CyKuBaHHS MEKTyHAPOTHON aBUAIIHH.

I'maBHast kHONOYHAsE (hopMa, KOTOpast SIBIIACTCS CPEICTBOM Iepexo/ia
K BBINOJIHEHUIO TpeOyeMbIx QyHKIHiL, npuBeaeHa Ha puc. 9.20.

3 T = ) ] R -

Puc. 9.20. I'nmaBras xHOmouHas popma AVC «Kmmat asponpomay

C moMomIp0 3Toi (OPMBI OCYIIECTBITIOTCS Bee HacTpoiiku AUC,
KaXJ0H (QYHKIMHM COOTBETCTBYET OIpejaeneHHas KHomka. Cucrema He
TOJIBKO OCYIIECTBIISICT MMIOPT AaHHBIX, HO U TIO3BOJISIET BPYYHYIO BBOAUTH
JlaHHbIe, IpUYeM Pa3pabOTYUKN CHCTEMBbI ONTHMHU3HPOBAIN 3TOT IPOILECC,
WCKJIIOYMB, HalpUMeEp, BBOJ MOBTOPSIONIMXCs NaHHbIX. OmnHa u3 dopm,
npeiHa3HaYCHHbBIX JJIsl BBOJIA IAaHHBIX, Tpe/icTaBieHa Ha puc. 9.21.

Otuersl, (OpMUpYEMbIE CHCTEMOM, INpEICTaBIEHbl Kak padouue
TaOJIMIBI, TAOJIMIBI TIOBTOPSIEMOCTH U Tpaduueckuii mateprair. O0bem 3Toi
nH(pOpMAaILINK IOJKEH MOJTHOCTHIO YIOBIETBOPSTH aBUAIMOHHBIX M0JIb30Ba-
TeJel, 3aMHTePECOBAHHBIX B MOJYYEHHH KIMMaTHIeCKOW HH(OPMALIHH.

Otuetsl, nmosydeHHele ¢ nomoimplo AUC «Kmumar aspoapomar,
BKJIIOYAIOT:

— noBTOpsieMocTh (%) BUAMMOCTH W/MJIM BBICOTHI HW)KHEH T'PaHUIIBI
001aKoB, MoKpeIBaromux Oomnee 4/8 Heba (Ns Oouee 4/8 Heba);

— noBTopsieMocTh (%) BUIUMOCTH HU)KE 3a/IlaHHBIX 3HAUCHUH;
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Puc. 9.21. Beox nanusix AUC «Kmumar aspoapomar

— moBTOPsieMOCTh (%) BBICOTHI HIDKHEH T'PaHHUIBI 00JAKOB, MOKPHI-
Baronux 0osee 4/8 neba;

— OBTOpsieMOCTh (%) HAIIPaBJIEHHUS U CKOPOCTH BETPA;

— oBTopsieMocTh (%) Tpaganuii TeMIepaTypsl BO3AyXa;

— OBTOPsIEMOCTh (%) OTIACHBIX SIBICHHUH ITOTO/IBI;

— MOBTOPsIEMOCTH (%) HETIPEPHIBHOM IPOAOIKUTEILHOCTH ONACHBIX
SIBTICHUH TIOTOJIBI;

— noBTopsieMocTh (%) TOPU3OHTAIBLHOW BUIAMMOCTHU TIPH aTMocdep-
HBIX SIBJICHUSIX;

— moBTOpsieMocTh (%) BEPTHKAJIBHBIX CABHIOB BETpa B KPUTEPHIX
HNKAO u BMO B camoM HIXKHEM clloe aTMoc(hephl;

— cpennee armocheproe nasienue (2lla).

9.3. CeTb TeJieCBSI3U THAPOMETEOPOJIOTHYECKOM CIIYKObI

Certp TenecBs3um Pocruppomera — 3TO CBsi3Hash MHQpacTpyKTypa,
obecrieunBaronias (pyHKIMOHUPOBAHUE CHUCTEM cOOpa M paclpOCTpaHCHHS
MeTeoHH(OpPMAINH, a TaKKe APYTHX WHPOPMANMOHHBIX TexHosorui Poc-
THIPOMETA, BKIIOUasi 0OOMEH aJIMMHUCTPATUBHOM 1 1poueil nHdopmannei.

Jlis pereHnst OCHOBHBIX (YyHKIIMOHAJBHBIX 3a7iad 1o cOopy | pac-
MIPOCTPAHEHNIO WH(POpPMAIMK B CETH TelecBi3M Pocrumpomera ObIIIO CO3-
JTAHO HECKOJBKO TEXHOJOTHYECKHX CHCTEM: cHcTeMa cOopa mHpopMaIyH,
TpaHCHOpPTHas KopropaTtuBHas kommbioTepHas ceth (TKKC) MEKOM,
aBToMaTH3upoBaHHas cuctema nepenadn naHueix (ACIIH) Pocrumpomera,
cucTeMa IUPKYJSIPHOTO pacrtpoctpaHenust uHpopmaruu «TB-Huabopm-
Merteo», ceTb astekTpoHHO noutsl (311) MEKOM.
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CTpyKTypHO CETh TeNecBA3M B Pocrumpomere COCTOMT M3 pErHo-
HaIBHBIX (3), TeppuTopHanbHBIX (21) n obmacTHBIX (69) meHTpoB. Kakasrit
BBIIIECTOSIINN LEHTP BBHINONHAECT (DYHKIUHM HIDKECTOSIINX IIEHTPOB IO
30HE CBOEH OTBETCTBEHHOCTH. KpoMe TOro, MMEIOTCS y37bI TENECBSI3U B
HNY, AMCT, 'Mb. AMCI u I'MBb no cBoeMy (yHKIHOHATIHHOMY Ha3Ha-
YEHUIO MOTYT OBITh OTHECCHBI K YPOBHIO OOJIAaCTHBIX LEHTpoB. Mepapxus
LEHTPOB OOYCIIOBJICHA aJMUHHUCTPATHBHO-TEPPUTOPHAIBLHBIM JICJICHUEM,
opraHu3aieil MpoU3BOJCTBA THAPOMETIPOAYKIHUN U YCIOBUSIMH €€ pac-
npocTpaHeHus. PaguanbHO-y3/10Basg TOIMOJIOTHS OpraHMU3allUU CETH Tele-
cBa3u Pocrunpomera AuKTyeTcs TOMOJOTHEN apeHIOBaHHBIX KaHAJIOB CBs-
34 U CTPEMJICHHEM NPUBECTU UX CTOMMOCTb K MUHUMYMY.

TKKC MEKOM. Brigenunaces uz ACIIJ] B pe3ynbpTaTe ee 3BOIONU-
OHHOrO pa3Butus. B coorBercTBuu ¢ 7-ypoBHEBOM Monenbio ISO oHa BbI-
TOJHSAET (PYHKIMH TEPBBIX YETHIPEX YPOBHEH: (u3nveckoro, KaHaIbHOTO,
cereBoro u tpaHcnoptHoro. Koneuno, B pamkax TKKC peanusytorcs u
OoJiee BHICOKHE YPOBHHM, BKIIIOYAs MPUKIAIHONW, HO OHH MCIHONB3YIOTCS HC-
KITIoUHTeNbHO st obecneueHus ¢yakmuoHupoanns TKKC. OcHOBHBIM
npotokosiom TKKC MEKOM sensercs Habop nporokonos TCP/IP, mosTo-
My CEThb CTPOMTCS Ha OCHOBHBIX TeXHOJOrHsIX VHTepHeTa, 4TO MO3BOJISET
el nuHamMuuHO pasBuBarbes. TKKC BkmowaeT B ceOsi HAOOp JIOKAIBHBIX
BBIUHCIIUTEIBHBIX CETEH M OTAEIBHBIX KOMIIBIOTEPOB, KOTOPHIC B3aUMOJIEH-
CTBYIOT Mex1y coboi mo mporokonam TCP/IP uepe3 kommyTaTophl J0-
KaJIbHBIX CeTel, KOMMYTaToOphl akeToB — |P-MapIpyTH3aTOpsl U KaHAJBI
repesiauu JaHHBIX. B kadecTBe KaHAIOB Nepeiadn JaHHBIX HCIIOJIB3YIOTCS
Tesie)OHHBIE KaHAIbl, 000py/I0BaHHBIE MOJIEMaMH, WJIN IIU(POBBIC KaHAIbI.
Ckopoctu konebmoTes ot 2,4 xbut/c mo 2 Mowut/c. Hanbonee gacto Ha
TeneOHHBIX KaHANaX yCTaHAaBIUBAIOTCS CKopocTH 9,6—19.,2 kbut/c, mpu
9TOM MOJIEMBI, TIPH XOPOIIEM Ka4eCTBE KaHAJIOB M COCAMHUTENbHBIX JIMHUH,
MO3BOJIIOT paboTaTh Ha ckopoctd a0 33,6 xOut/c. B Hacrosmee Bpems
TKKC oxBaTuia BCIO MarucTpajibHYIO CETh, BKIIOUAIOINIYIO B ce0sl Bce pe-
THOHAJIBHBIC U TEPPUTOPHATIBHBIC IIEHTPHI. K ceTH Takxke MOIKIIOYESHBI P
HI'MC, AMCT u UHCTUTYTOB.

ACII]] Poceuopomema. PemiaeT B OCHOBHOM Takue€ 3aJaydl CBSI3H,
Kak 1epeada AaHHbIX 10 NPUHIMIY KOMMYTaI[MH COOOLICHUH, TpaHcdop-
Mallisi CKOpOCTeH mepeauu, npeodpasoBanue GopMaToB U KOJIOB cooOIe-
HUHA Tpu paboTe ¢ pas3IMYHBIMU KaHaJlaMHM M CETSAMHU Iepeladd JAaHHBIX,
opraHuzanys crpaBouHbIX 0a3 paHHbBIX (B/]), KOMIUIEKTOBaHHE METE00I0II-
JieTeHel, KOHTPOJIb U 3alpoc MH(POPMAIMH, CONPSHKEHUE MOJIb30BaTeNeH ¢
TPaHCHOPTHOH ceTbto U HekoTopble apyrue. ACIIJl cocTouT u3 HEHTPOB
kommyTtanun coobmennii (LIKC) pasnnyHoro ypoBHS, GYHKIMH KOTOPBIX
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peanu3yroTcs MporpaMMHO-annapaTHeiMu Komiuiekcamu MTS, UniMAS u
TpauncMer. LIKC B3aumoneiictsyior apyr ¢ apyrom yepe3 TKKC MEKOM.

Cucmema coopa oannwix nabaooenut. Cuctema coopa HHPpOpPMAIUT
MIOCTPOEHA B OCHOBHOM Ha HCIOJNB30BaHUH YCTAPEBUIMX PYYHBIX TEXHOIO-
THA U sABisgeTcs moporocrosmie. OcHOBHas TexHomorus cbopa B Pocru-
npomere — 3To nepenada tenerpamm gepe3 TT-OI1. Bo Bcex YIMC u nHe-
3HauutenbHoM umciae [[I'MC  tenerpamMmbl NPUHHMAIOTCA CHCTEMOMH
ACIII, rae KOMIUIEKTYIOTCS B OIONJIETEHU U PacCIpOCTPAHAIOTCS MONIb30Ba-
tensiM. B ocranbabix LI'MC 3TOT mpoliecc OCyIIECTBISETCS BPYUYHYIO.
Bpewms cbopa nndopmarmu kosieonercs ot 10 go 20 mun u 6osee. Mcnonb-
3YIOTCSl W JIpyTHe TEXHOJIOTMH cOopa, Takue Kak cOop mo paauo mimm AT.
ITocnenHee BpeMs HAYANIOCh UCIIOJIB30BAaHUE COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHI cOopa, KOTOPbIE MO3BOJISIOT M30aBUTHCA OT MEPEUNCICHHBIX
BBIIIIE HEIOCTAaTKOB M CYIIECTBEHHO CHU3UTH CTOMMOCTH cOopa mH(opma-
LUH C CETH.

Cucmema yupkynapuozo pacnpocmpanenus ungopmayuy. Brmroda-
eT mepeiadyu MO Pajguo, TEICBU3MOHHBIM, TEIe(OHHBIM U TelerpadHbIM
kaHanmaM. Hanbonee 3HaunTensHOM o 00beMy mepeaBaeMoil nHpopMayn
U 10 oXBaTy Teppuropuu ssisiercs cucrema «TB-Uudopm-Mereo», koro-
past 3aMeHMIIa CHCTeMY LUPKYJSPHOTO pacripocTpaHeHuss UHYOPMALUH O
paauo. Cuctema «TB-MHbpopM-MeTeo» Mo3BoMIA YIYUIIUTh KAYECTBO U
yBEJIMYUTh 00BeM mepenaBaeMoil uHpopmaruu. OIHAKO BO3MOMXKHOCTH
9TO cHCTeMbI ObUIM OBICTPO UCYEPIIaHbl, U B HACTOSIEE BPEMs OHA yKe HE
B TIOJTHOHM Mepe YAOBICTBOPSCT Mojb30oBaTeneil. B Ommkaliniee Bpems Imia-
HUPYETCS MOITAMHBIN MepeEX0]l ¢ CYIECTBYIOIIEH TEXHOJIOTHH PaclpocTpa-
HEHHUsS MeTeopoyiornieckoil mHpopmarmu depe3 cuctemy «TB-HHpOpM-
Merteo» no 30HaM «M», «I'», «B», «b» u «A» Ha yHUBEpCAJIbHYIO TEXHO-
JOTHIO Tiepenadn QaiinoB depe3 cuctemy «TB-WuabopM», ucmonb3yemyro
ceifyac JuIs Tepeaadr raseT u Apyrod MHGOpPMaIUu depe3 MporpaMmy Te-
nesunenust PTP. B 3anagseix paiioHax cTpaHsl (30HBI «M» U «I'»), yIUTHI-
Bas MMEIOIIMICS MUpPoKuil mapk ammapatypsl u 110, mpennonaraercs opra-
HU30BaTh NIPOMEKYTOUHYIO MOJECPHHU3ALNIO TEXHOJOTHH Iepeadd MeTeo-
nHpopmanuu yepez OPT, no3BossioNIy0 B JajdbHEHIIEM MOCTENIEHHO Me-
peiiTH Ha HOBYIO TEXHOJIOTHIO IO Mepe NOSBICHHUS HOBBIX a0OHEHTOB U
BEIPAOOTKH PECypPCOB MPHUEMHBIX YCTPOHWCTB «Meteomnpopm-II» u «Me-
teonrpopm-TTK».

OIT MEKOM. B xaxnom YI'MC na ITAK MTS coznan y3zen OII,
KOTOpBIN obecrieunBaeT paboTy aDOHEHTOB B 30HE €r0 OTBETCTBEHHOCTH M
B3aMMOJIEHCTBYET C BBILIECTOSIIUMH y3JIaMU B PETUOHATBHBIX LIEHTPAX, /1€
y3Jbl OpraHu30BaHbl Ha OTAeNbHBIX [I9BM. B r. Mockse B LeHTpanbHOM
y3ne opranuzoBaHbl Mail-cepeep u B3aumozeiicteue ¢ MutepHeToMm. B ka-
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KJIOM M3 Y3JIOB JOCTYI aboHEeHTOB K cetr DIl Bo3moxkeH kak mo LAN, Tax
1 9epe3 MOJIeM 110 KOMMYTHpyeMoit TenedorHoit cetn. Mexy cetpio D11 u
ACIIJl ycTaHOBJICH IIII03, KOTOPHIN ITO3BOJISICT OPraHM30BaTh OOMEH CO-
obmernusmu Mexxy ACITA nu 311 MEKOM nnu UaTeprEeTOM.

Hcnonvzosanue Humepuema u unmepnem-mexnonocuti 6 cemu Poc-
eudpomema. Cetb VIHTEpHETA Pa3BUBACTCS, HO B HACTOSAIIIEE BPEMsI HE HMe-
€T CKBO3HOT'O YIPaBJICHHsI Ka4€CTBOM IPENOCTABISIEMBIX YCIYT, TIO3TOMY B
Hell BO3HMKAIOT HENPE/IBUICHHbIC PEKPaIIeHHs UX MPEAOCTaBICHHS. Y UM~
TBIBasl, YTO HCIIOJb30BaHue VHTepHeTa aist cOopa, pacrpocTpaHeHus! He-
orepaTUBHON MH(pOpPManuu U OOCIy)XHUBaHUs moTpedureneil apdexkTuBHO
yXKe ceifyac mpenycMaTpuBaeTCs BO3MOXKHOCTh BBIXOJa B VIHTepHET Ha
BCEX YPOBHSX CHCTEeMBI TesiecBsi3u Pocruapomera. Havanoce ucrnons3oBa-
Hue B cetu MEKOM wuntepuer-texnonoruii, Takux kak HTTP u FTP —
JocTyt, 3nekTpoHHas noura (E-Mail), HO oHO chepkuBaeTcss HEJOCTaTOU-
HBIMH CKOPOCTSIMH B KaHAJIaX CBSI3H, OTCYTCTBHEM IIPOTPaMMHOTO obecre-
YEeHUsI KOHTPOJIS M YIIPABJICHHS CETHIO.
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Inaea 10. METO/JbI U CPENCTBA USMEPEHUSA
METEOPOJIOTHYECKHX BEJIMYUH B CBOBOJHOHU
ATMOC®EPE

10.1. AdpoJiornyeckoe 30HAMPOBaHUE

OcHogbl paouozonouposanus. Paanonokanus OCHOBaHa Ha CBOM-
CTBaX PAAMOBOJIH PACIPOCTPAHATHCA B OTHOPOTHOW cpeie MO H3BECT-
HBIM TPaeKTOPHSAM C IOCTOSHHOW ckopocThio. IIpomecc oOHapyxeHUs
00BEKTOB, a TaK)KE OIPEACIICHHUS HX MECTOIOJOXKCHHUS C TOMOIIBIO0 pa-
JUOTEXHHYECKUX CPEJCTB HA3BIBACTCS PaanoJIOKAIIMOHHBIM HaOIIOACHH-
eM. PagnoTexHu4eckme ycTporUcTBa, C IOMOIIBIO0 KOTOPBIX OCYIIECTBIISCT-
¢S paIroIOKallMOHHOE HaONMIOJCHUE, TMONYININ Ha3BaHUE palHOJIOKa-
unoHHbIX ctaHnuid (PJIC). VcToyHWMKOM pajguoONOKallMOHHOW WH-
(dbopManuu sBISIETCS PaJAMOIOKAIMOHHBIA CUTHaJ, GOpMUPYIOLUIiCS B
npolecce paguoI0KalluOHHOTO Ha0I0eHUSI.

B ocHOBe pagMOIOKAIIMOHHOTO HAOIOACHUS JIEXKAT CIEAYIOIUE
CBOMCTBA OJICKTPOMAarHuTHBIX BOJIH:

— OTpa)KeHHE BOJH OT O0BEKTOB, (PU3NUYECKHE CBOWCTBA KOTOPBIX
OTJIMYAIOTCS OT CBOHUCTB OKPY)KAIOIICH Cpebl;

— MOCTOSTHCTBO CKOPOCTH PACIPOCTPAHEHHUS BOJH B OJHOPOIHOM
cpene (CKOpOCTh paclpoCTpaHEHUS ICKTPOMATHUTHBIX BOJH B aTMOcde-
pe cunratot pasHoii 3-10% m/c);

— IPSIMOJTMHEHHOCTH PaCcTIPOCTPAaHEHHS BOJH B OJHOPOIHON Cpee;

— BO3MOXXHOCTh KOHIICHTPHUPOBATHh H3IYUCHUE M MPUEM DICKTPO-
MAarHUTHBIX BOJH B Y3KHX CEKTOpaX.

PajnosnokanMoHHbIE METOJBI HCIHOJB3YIOT paJHoINeIeHTaluoo, a
TAKXE€ NNEPBUYHYIO U BTOPUYHYIO PATUOJIOKAITAIO (I/I CHUI'HaJIbl HABUT'aITMOH-
HBIX cTaHnui). CyIIHOCTh X TakKas jke, KaKk M MeTOoJa IIapOoIMMIOTHRIX Ha-
OJFOJIEHUH — ONPENeNIUTh POCTPAHCTBEHHbIE KOOPJHHATHI MEepeMelato-
LIeCs B NMPOCTPAHCTBE LIENH IIyTEM CONPOBOXKIEHHUS €€ C TOMOIIBIO pa-
JTIMOJIOKAITMOHHBIX CTaHIMH. ['opu30HTAIbHAS MPOEKLMS TPACKTOPUH I1apa,
HECYIIETO IIeNb, MTO3BOJISIET OMPENeTUTh CPEIHIE CKOPOCTH U HATIPABIICHUS
BETpa B CIOAX aTMOC(epsl, yepe3 KOTopble mpoieraeT map. Otiamaue pa-
JMOMETO/IOB OT INAPONMJIOTHBIX 3aKJIF0YAETCS B BO3MOXKHOCTH M3MEPEHUS
TpeTbell KOOPAMHATHl — HAKJIOHHOW JaJbHOCTH — M HE TPeOyeT HCIIOJIb-
30BaHUs MPEATIONI0KEHHS 00 OTHOCHTEILHOM IIOCTOSIHCTBE BEPTHKAIBLHOM
CKOpPOCTH IIapa.

Pa}II/IOHOKaHI/IOHHBIe METOAbI ACIIATCA HAa AKTHBHBIC U IIACCHBHBIC.
IIpy akTUBHOM MeETOJE NYTEM IOCBUIKM 3JIEKTPOMAarHUTHON SHEPruu B
3aJ]aHHOM HAIIPaBJICHUH MOJIyYalOT CUTHAM OT JII00Oro HpeaMera, Crocoo-
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HOTO OTpaXxaThb PAJMOBOJNHEL. 3a CYET Pa3IMYHBIX MOTEPh K IPUEMHUKY
BO3BpaIacTCs JHUIIb HE3HAUWTENbHAs YacTh IMOCHUIAEMON IepeIaTIHKOM
sHeprud. YToOB OTBETHBIM CHUTHAN OBLI 3aMeTeH Ha (POHE MOIIHOTO HOCKI-
JIAEMOTO CHUTHAJIA, OH JIOJDKCH JINOO OTIMYATHCS OT HETO IO YacTOTe WM
¢aze, muboO mMocTynaTe B MPUEMHHUK IIPH OTCYTCTBHHU IPSMOTO CHUTHANA (TIpu
pabote PJIC B ummynbcHOM pexume). [To ammmuryzne, gactote u dasze oT-
PaKEHHOTO CUTHAJIa MOKHO CYJIUTh 00 OPHEHTALUH, TATEHOCTH U CKOPOCTH
nepemMenieHus HalIoaaeMoro o0beKTa OTHOCHTENIBHO PaliOIOKallHOHHON
CTaHIHH.

[Tpu asposoruyecknx HaOIIOACHHUSIX UCIIONIB3YETCsl aKTHBHBIA METO]
C aKTHBHBIM OTBeTOM. [leneHryemsblii 00BeKT (II1ap—30HI) HECET paxuole-
penaT4uK, KOTOPBIA BBIPAOATHIBACT OTBETHBIM CHTHAJ B MOMEHT MPUXOJa
3alpPOCHOTO CHTHAJA OT PagHOIOKAIIMOHHON CTaHIMH. Takoi MeTo] moiy-
Y HAa3BaHUE METO/Aa BTOPHYHON PamuOJOKalluU. bobImas 4acTe cOBpe-
MEHHBIX PaJH030HI0OB UMEET NMepeAaTINKH—OTBETINKH, aMIUTUTY/Ja CUTHA-
Jla KOTOPBIX YBEITUYMBACTCS B MOMEHT IPHUXOZA 3allPOCHOTO HMITYIIbCA.
Braromaps 3ToMy MOBBIIIAETCS HAIECKHOCTh paOOTHI TAKMX CHUCTEM U YBe-
JMUYUBACTCA DaTbHOCTH COMPOBOXKICHHS.

Meron maccUBHOM pagvOJIOKAallMM 3aKIHYaeTcs B TOM, 4YTO IIe-
JIEHTYEMBI 00BEKT MMEET MaJIOMOIIHBIN NepeaaTuyrK, padoTalommil B pe-
KUME HETIPCPLIBHOI'O U3JTYUCHUA. PaI[I/IOHOKaLH/IOHHaH CTaHIIUd UMECT 1yB-
CTBUTEJIbHBIN MIPUEMHMK U BPalIAIOIIYIOCA AaHTEHHY C y3KOM JuarpamMMmoin
HalpaBJICHHOCTH. HpI/I TOYHOM HaBC€ACHHW aHTCHHBI Ha LEJIb IPUHUMACTCA
CUTHAJ TIepeJaTInKa, YTO TMO3BOJSIET ONPENCIHUTh a3UMYT M YTOJI MeECTa.
JampHOCTh TAKUM METOJOM OIPENCIHTh HEBO3MOXKHO, TaK KaK MOMEHT
U3ITYYCHUST MMITyJIbCa TepefaTynKa Ha 30HIE 3apeTUCTPUPOBATH HEIB3s.
Takue cTaHIIUM SABIAIOTCSA HAWOOJIEE MPOCTHIMH, OHH Ha3BIBAIOTCS Pallno-
mesieHraTopamu. [ onpeneieHust JaTbHOCTH UCTIONB3YEeTCS UMITYJIbCHBIN
meroa. Cytb ero 3akitoyaercst B ToM, 4to PJIC uznydaer sHepruto B Teye-
HHE OYEHb KOPOTKOTO MPOMEXYTKa BPEMEHH — OKOJIO MHJUIMOHHOM 1011
CEeKYHJIbI, a 3aTeM OXKHJAeT OTBETHOTO (OTpak€eHHOro) curHana. [Ipojon-
KUTCJIBHOCTh UMITYJIbCOB 3HAYUTEIIbHO MCHBIIC JJIUTCIBHOCTH T1ay3 MEXKIY
Humu. Ecnu Ha myTH pacnpocTpaHEHHsl PajMOBOJIHBI HaXOAMUTCS OTpa-
)KaIOIJ_[I/Iﬁ nmpeaMeT, TO OHa OTPA3UTCA OT HEro U OTBETHBIM CHUTHAJI MOCJIE
mpeoOpa3oBaHusl B NMpHUEMHHKE OYIET 3aperncTpUpOBaH HAa HMHIMKATOPE.
Korpa nay3a B u3JrydeHUH KOHUUTCS, IEPEAATINK BBIPAOOTAET CIIe Ty FOLMIA
30HIUPYIOMINI UMITyJIbC M T. . B 3TOM ciydae omnpezeneHue TalbHOCTH
CBOJUTCSI TOJBKO K W3MEPEHMIO OTpe3Ka BPEMEHH MEXKJYy MOMEHTOM II0-
CBUIKH 3aIIPOCHOTO MMITYJIbCa M MIPUXOJOM OTBETHOTO CHTHana. Putm pado-
THl PAJMOJIOKAIIMOHHOW CTaHIIMK 33JaeTCs CHHXPOHH3aTOPOM — TIeHepa-
TOPOM HMITYyJIbCOB 3aJJaHHON YaCTOTBHI CJIEJOBAaHUS, 3aIyCKAIOIIUX IIie-
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penaTduk 1 HHAUKAaTOpHl. CHHXPOHU3ATOp HYXKEH I TOTO, YTOOBI MOMEHT
TIOCBUTKH 30HIUPYIONMIETO MMITYJIbCa OBII COTIACOBAaH C HAdajJoM pPabOTHI
pa3BepTOK WHAMKATOpA, TaK KaK 0€3 CHHXPOHHM3AIHWU ONPEHCIHTH Jailh-
HOCTh HEBO3MOKHO. BBICOKOYACTOTHBIA MMITYIIBC TIEpeJaTdhKa depe3 aH-
TEHHBIH IepeKITioYaTesb MOCTYNaeT B aHTCHHY H U3JIydaeTcs B Gopme Ko-
POTKOTO BCIIIECKa 3JIEKTPOMAarHuTHO# 3Heprum. [locie sToro cucrema ro-
TOBUTCSl K TPUEMY OTBETHBIX CHUTHANOB. Tak Kak JO CIEIYIOIIEro 30H-
JUPYIOIIET0 HMMITyJbCa IMEpeaTyhMK He pabdoTaeT, TO NpU MpPUEME OT-
PaXXEHHBIX CHUTHAJIOB MOXKHO TMOJIb30BaThCs TOU ke aHTeHHOH. C MOMOIIbI0
AHTEHHOT'O MEPEKIIIoUaTeNsl aHTEHHA OTKIII0YaeTCsl OT MepeaaTyrKa 1 moJ-
KIIIOYAETCsl K MPUEMHUKY. B MOMEHT MOCBUIKM 30HIMPYIOLIEr0 MMITYJIbCca
AQHTCHHBIN MEPEKIII0YaTeIbh OJIOKUPYET BXOJ MPUEMHHKA, YTOOBI HE JIOIMYC-
TUTH €r0 Meperpy3Ky MOIHBIM HMITYyJIHCOM IepenaTdika. TakuM oOpazom,
MepeaTIiK MOJKITI0YaeTC K aHTEHHE TOJIBKO Ha BPEMs MOCBUIKHA 30HIH-
PYIOIIETO UMITYJIbCA.

OcHOBHBIMU TEXHUYECKUMU XapakTepuctukamu PJIC, BakHBIMU 151
HU3MEpeHUH, ABISIOTCA MaKCUMalbHAas W MHHUMAalbHas JAIBHOCTH JEHCT-
BHS U TOYHOCTH OTpeseieHns koopanHat. K mpenMytecTBaM IMITYIbCHBIX
PJIC oTHOCSTCSI BOBMOXHOCTh HCIOJB30BAHUS OJHONH M TOW e aHTECHHBI
IIpU Iepejade U mpueMe (3T0 CIOCOOCTBYET YMEHBUICHHIO TabapHTOB U
MacChl CTaHIIMU) U BO3MOXXHOCTH MOJYYECHHS] UMITYJIbca OOJIBIION MOIIHO-
CTH, YTO CIOCOOCTBYET YBEIHUCHHIO AajIbHOCTU AciicTBusA. [Ipu Gombimx
yIAJICHUSIX CTAHOBUTCS 3aMCTHBIM SIBJICHHE pedpaKiii — WU3MCHEHHUS Ha-
MIPaBICHHS PACIIPOCTPAHCHUS PAIHOBOIHBEI B HEOTHOPOMHOH cpele, Kakon
sIBIIsIETCA aTMocdepa. M3-3a TUINeKTpUIecKOi HEOJHOPOAHOCTH aTMocde-
PBI DIEKTPOMATHUTHBIC BOJHBI PACIPOCTPAHSIIOTCS HE MPSIMOJHHEHHO, a
KPUBOJMHEHHO. [ ycTpaHeHHs BAMSHUS 3TOTO 3(PQPEeKTa HCHOIB3YIOTCS
CIeHaTbHbBIC TIOMPABKH, KOTOPHIC TIPUBOISATCS B HACTABICHISIX H METOJIH-
YECKHUX YKA3aHUSIX.

YrioBoe monokeHne (KOOPJAUHATHI) 00BEKTa OMPENENSIIOTCS C TO-
MOIIBbIO AaHTEHHBI, KOTOpast GOKYCHUPYET IEKTPOMArHUTHBIE BOJHBI B Y3KHIA
ny4dok. [1o yrioBoMy MOJOKEHUIO aHTEHHBI B MOMEHT OTPa)KEHUS OT MpeI-
MeTa (I1apa) MOKHO HaiTH ero koopauHathl. CTeneHb (pOKyCHPOBKHU dJeK-
TPOMAarHUTHOW JHEPTHU 3aBUCUT OT KOHCTPYKIIMM AHTEHHOW CHUCTEMBI M
JUana3oHa JUIMH BOJH, B koTopoM padotaer PJIC. Illupuna myya xapakre-
pU3yeTcs AMarpaMMoi HamnpaBJI€HHOCTU aHTEHHBI, 0]l KOTOPOH OHUMAET-
Csl YIJIOBasi 3aBUCMMOCTb MOIHOCTH CHTHajla B TOYKAaX, PaBHOYAAJEHHBIX
OT aHTCHHBL. AHTEHHBI OBIBAIOT JIBYX THIIOB: HCHAIIPABIICHHHIC W Ha-
MIpaBIICHHEIE.

Cucmema paouozonoupoganun ammocpepor ABK-1 («Tu-
many) — MP3. B Hacrosiiiee BpeMsi Ha CETH CTaHLMKA 30HIUPOBAHUS aT-

186



Mocepsr npumensiercs cuctema ABK-1 («Tutan») — crennanm3upoBaH-
HBIH MH()OPMAINOHHO-BBIUYNUCIUTEIBHBIN KOMIUIEKC, B COCTaB KOTOPOTO
BXOZST Ha3eMHasl paJnOJIOKAI[IOHHAS MMITYIbCHAs CTAHIMS CO CIICIHAlb-
HBIM KOMITBIOTEPHBIM YCTPOHCTBOM M paano3oHn Tuna MP3-3 A. Tlo nmpun-
LUITYy AEHCTBUS 3Ta CHCTeMa aHajorndHa cucteme «Meteoput — MAP3», HO
TeXHUYECKH Oojee COBEpIICHHA. PagnonokannoHHAs CTAHLUS BBIOJIHEHA
Ha COBPEMEHHOI! 3JIeMEHTHOH 0a3e M OCHallleHa KOMIIBIOTEPHBIM YCTPOUCT-
BOM, KOTOpoe o0ecrieunBaeT 30HAMPOBaHUE aTMOC(EpPHI C MOIHON aBTO-
Maru3anmeil npuemMa 1 00pabOTKU N3MEPHUTENBHBIX CUTHAIOB, & TAKXKE BbI-
Jady Bcel MeTeoposiorndeckoid MH(GOpPMaIMK MOTPEOUTENI0 B BUJIE CIEH-
AIBHBIX TejerpaMM. Kpome TOro, KOMIBIOTEPHOE YCTPOWCTBO MO3BOJISIET
BBINOJIHATh TECTOBBIA M (D)YHKIIMOHAIBHBIH KOHTPOJb PabOoTOCIIOCOOHOCTH
camoii PJIC.

Kommrexkc ABK-1 pabotaer coBMecTHO ¢ panno3oHaoM tuma MP3,
BBIITyCKacMbIM B CBOOOJIHBIH MOJIET HAa HANOJHEHHOW BOJOPOJIOM 00O0JIOUKE.
B mponecce monera KOMIUIEKCOM NPHHUMAIOTCS, (opmupyroTes 1 obpada-
TBIBAIOTCS BCE MOCTYIAIOIINE M3MEPUTEIbHBIC CUTHAJIBI, a TaKXKe OIpesie-
JISIETCSI MECTOIIOJIOKEHHUE PaI030HAa B pocTpaHcTBe. CTPYKTypHas cxema
KoMIuiekca mpezactarieHa Ha puc. 10.1. KoMIuieke CoaepKUT CIICAyIOIIme
CUCTEMBI: Tepealolyl0o, aHTeHHO-(QUIEPHYIO, MPUEMHYI0, OTOOpaXKeHHUs
nHpopManum, onpeneseHus KOOpAUHAT, 00pabOTKU U yNpaBleHUs, YIpaB-
JICHUsI aHTEHHOM, aBTOMAaTHYE€CKOro KOHTpPOJsi U 3nekTtponutanus. Ilepe-
Jlaloliasl cucTeMa Mno3BoJisieT GopMHUPOBaTh KPaTKOBPEMEHHBIE UMITYJIECHI B
CBEPXBBICOKOYACTOTHOM JIMaIia30He (MMITYJIbCHI 3arpoca) OONbIION U Ma-
soit MorrHocTH (1 kBT 1 10 kBT).
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Puc. 10.1. CrpykrypHas cxema komiuiekca ABK-1
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Cucrema 00pa®OTKM W YHpaBICHHS BBIIOIHIET 00pabOTKy Iep-
BUYHBIX PAUOIOKAIMOHHBIX JAHHBIX M U3MEPUTENIFHBIX CHTHAJIOB, a TAKXKE
ynpaBisieT paboToi cucteM Komiuiekca. CHcTeMa pemaeT CieIyloInue 3a-
Jaun:

— 00pabaThiBacT paaUONOKallMOHHBIE IAHHBIE M H3MEPHUTEIbHBIC
CHUTHAJIBI OT PaIHO30H/a;

—BBIYUCIISIET METEOPOJIOTHYECKHE BEIUYUHBI B COOTBETCTBHHU C 3a-
Jaueil 30HIUpOBaHus;

— moAaroTaBmuBacT a’posorndyeckue Ttenerpammbl KH-03, KH-04,
«Crnoity, «IIpuzemuslit croit», «ILITopmy»;

— 00pabatbpIBaeT M BBIJACT B CUCTEMY OTOOpa)KE€HHs BCEH OTO-
OpakaeMOW M PEeruCTpUpyeMOH paJuOJOKAIlMOHHON M METeopoJiorHye-
cKoi mH(pOpManny;

— BbIpabaThIBaeT KOMAHABI IO BKJIIOYCHHUIO, H3MEHEHHUIO U BBIKIIIO-
YEHUIO PEXXMMOB CHCTEM KOMIUIEKCa B IPOIECCE MOATOTOBKH M IIPOBEJIE-
HUS 30HANPOBAHUS aTMOCHEPBHI.

Kommnexc ABK-1 umeer cnenyromue OCHOBHbIE XapaKTEPUCTUKU:

— MaKCHUMaJIbHast BbIcOoTa 30HaupoBaHus — 40-50 km;

— MaKkCHMaJIbHbIe OLUIMOKH M3MEPEHHs KOOPIMHAT PaJHo30HAA: Ha-
KJIIOHHOU JaimbHOCTH — 30M; YrioBEIX KoopawHAT — 7,2';

— LIMPUHA JIMarpaMMbl HalpaBIeHHOCTH — 6°;

— YacToTa KPYroBOTO CKaHHMPOBAHMS JUAarpaMMbl HallpaBICHHOCTH
— 37 I';

— THIIBl WHAWKATOPOB: JaJbHOCTH — A; oTOOpaskeHHs MH(pOpManuu
— BKYV.

Paouozonost muna MP3. [Ins padotsl ¢ ABK-1 ucnone3yrotest pa-
nro3oHabI THITAa MP3: MP3-3A n1 MP3-3AM; B 30H1aXx MP3-3AM HCIojib-
3yercs, B oTiinuue oT 30HIa MP3-3A, MOIepHU3MPOBAaHHBIA MEPBUYHBIN
N3MEPHUTENBHBIA ITpeoOpa3oBaTeslb OTHOCHTENILHONW BIIAXKHOCTH, ITO3BOJISIO-
I MPOBOJIUTH COOTBETCTBYIOIINE U3MEPEHUS B OOJBIIEM ANAIa3oHe
U ¢ Ooiee BBHICOKOH ToYHOCTHIO. Pagmo3onasl MP3 oTmugatorcs oT paguo-
30H10B MAP3 cnoco60M MOy IsIIMK HecyIei 9acTOTHI (B ATUX PaJiMO30H-
Jax MpUMEHEeHa YacTOTHAs MOJYIALMS), a TaKXKe JUINTeIBHOCTBIO KaHaIb-
HBIX HHTEPBAJIOB B paboTe BIEKTPOHHOTO KoMMyTaropa (5,5 c.).

Pangnozonn conepxkur CBU-aBroreHepaTop, CoBMemIaromuil GpyHK-
IIMH TEHEepaTopa, BBICOKOYYBCTBUTEIHHOTO NPHEMHHKA 3alPOCHBIX HM-
nynbcoB oT ABK-1 1 akTUBHOTrO 0TBETYMKA MO KaHAIy JalbHOCTHU; TeHEpa-
TOp UMITYJIbCOB, BBIPAOATHIBAIOIINIT IPSIMOYTOJIBHBIE HMITYJILCHI C 4YaCTOTOM
cnenoBanus 800 mm 600 xI'1, obecnieunBaromue paboTy B pexuMe CBEPX-
reHepanuy; IepBUYHbIE U3MEpUTENbHbIE NPeoOpa3oBaTeNld TeMIIEpaTyphl
(Tepmopesuctop MMT-6) 1 OTHOCHTENIBHOW BIAKHOCTH (OKCHJI aTFOMUHHUS
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WM TUIEHKa C Mpeo0pa3oBaTesieM MeXaHWIeCKuX Ae(opManuii B 3IEeKTpH-
YECKOE COIPOTHBIICHNE); JJIEKTPOHHBIH KOMMYTAaTOp, O00ECHEeYHMBAIOIINH
MOOYEPETHOE MOAKIIOUYCHUE METEOPOIOTHIECKIX JaTIMKOB K M3MEPUTEIh-
HOMY TIpeoOpa3oBaTelo, KOTOPBIH IMpeoOpa3yeT 3JIEKTPHUECKOE COIPO-
THUBJICHHWE AATYNKOB B MEPHOJ CIEIOBAHUS TEMIEPATYpbl MM OTHOCH-
TENBHON BIIAXKHOCTH; (DOPMHUPOBATENIb UMITYJIbCOB, BBIPAOATHIBAIOMINI pa3-
HOW AJUTEIBHOCTH CHTHAJIBI OT UCIOIB3YEMBIX METEOPOJIOTHYECKUX HaT-
4yuKOB; Oarapeto nutanust 28-MXM-01 co crabminzaropamMu HanpsHKEHUS 1
toka. [Ipuniun neiictBus panuo3onaa Tuna MP3 cocTOUT B UCIIOTIB30BaHUH
YaCTOTHOW MOAYJISILMU (B3aMEH aMIUIUTYAHOW MOMIYJISIIUHU Y PaJHO30HI0B
MAP3) gactorsr 800 mm 600 I,

Wudopmanus o 3HaUSHHUSX TEMIEpaTypbl U OTHOCUTEIBHOH BIaX-
HOCTH COJICPKUTCS B TTapaMeTpax paanoTeNIeMETPHIECKOTO CUTHANA, Tpe-
CTaBIISFOLIETO MOCJIEAOBATEIIEHOCTh MMITYJIBCOB, CICIYIONIMX C YacTOTON
800 mmm 600 k[T 1 UMEIOIMX B KA4EeCTBE YACTOTHI 3aMOJHEHUS HECYIIYIO
YacTOTy IepelaTyiKa pagro30HAa. B 3aBHCHMOCTH OT TOTO, Kakoi MeTeo-
POJIOTHYECKNI AAaTYMK OKAa3bIBACTCS ITOAKIIOUCHHBIM K H3MEPHUTEIHEHOMY
peoOpa3oBaTeNio0, UMITYJIbCHl HA BBIXOAE (opMHpOBATENs MMEIOT Ty WIH
HHYIO JUIUTEIBHOCTh, IPUYEM Pa3sHOCTh B MX AJUTEIBHOCTH U1 KOHKPET-
HOTO paano30HIa cocTaBisieT He MeHee 180 mkc. brarogaps stomy ABK-1
YBEPEHHO pPa3/iesiieT CUTHAJIBl AAaTYMKa TeMIepaTypbl U CHUTHANBI JaTdHKa
OTHOCUTEJILHOW BIAKHOCTH.

Puc. 10.2. Pagnosonn tnna MP3

Iepenatunk paaro3zonna MP3 BeipabaThiBaeT OTBETHBIN CHTHAN Ha
3anpocHsll uMnynsc ABK-1. OTBeT cocTOUT 13 NepBUYHON U BTOPUYHOM
peaxky Ha 3ampOCHBIM CHUTHAJI M HPEACTaBISIET COOOH IOCIenoBaTeNhb-
HOCTh W3 JIBYX HMMITYJIbCOB, 3 KOTOPBIX HEPBBIH yBEIHYEH, a BTOPOH —
YMEHBIICH 10 JUIHTEIBHOCTH OTHOCHTENBHO BCEX OCTAJIBHBIX MMITYJIBCOB.
Wnaue roBops, MpH MPHUXOJE 3alPOCHOTO CHTHAJa MPOMCXOIUT pacIIupe-
HHE HMIyJbca IIymMa 0€3 N3MEHEHHs er0 aMIUINTYBl M BCJE] 32 dTHM CY-
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YKCHHE CIIEAYIOUIETO UMITYJIbCa MIIM TIOJTHOE er0 MCUe3HOBEHUE, 00paszyercs
may3a OONBIION MIWTENBHOCTH B W3MydeHHH mepenardnmka CBY-
paano30HIA.

OCHOBHBIE XapaKTEPUCTHKH paxno30HA0B Trra MP3:

— Iamna3oH m3MepeHus Temreparypsl — ot -80 go +50°C;

— IMaTia30H U3MEpPEHHsI OTHOCUTENBHON BIaKHOCTH: 30HAa MP3-3A
— 15-100 %; 30ouma MP3-3AM — 10-100%;

— Mpenesbl I0MyCKaeMOW MOTPENIHOCTH KaHalla BIAXXHOCTH: 30H/AA
MP3-3A ne 6omee 10 %; 3oama MP3-3AM He Oonee 7 %;

— Hecymias yactora — 1782 ml'm;

—YacToTa cienoBaHus UMIyiabcoB — 800 mnu 600 kI

—noTtpebisieMbie TOKU paano3oHaoM — 20-50 MA;

— BpeMsI HEeTIpepBIBHOU paOOTHI 30HIa — HE MEHee 2 U;

— Mmacca — He 6ouee 0,36 K.

Komnetorep crannmun ABK-1 mo BenuunHaM OTHOLIEHUSI COOT-
BETCTBYIOIINX YacTOT K OTMIOPHOW YaCTOTE PACCUUTHIBACT 3HAUCHUS TEMIIE-
paTypbl ¥ OTHOCHUTEIBHOW BIAXHOCTH Bo3ayxa. CieqyeT OTMETHTb, YTO
MEPEeX0 OT YHCIIa UMITYJICOB B €IMHUITY BPEMEHH (YaCTOTHI IMITYIBCOB) K
MEePUOJy UX CJEJOBAHUS TPU HU3MEPEHUU METEOPOJOTHUYECKHX BEITUYHUH
SIBJISIETCS. OJHUM W3 BaXKHEUIIWX OTAWYMNA paano3oHaoB MP3 oT 30HI0B
MAP3, mO3BOJSIONIUM TOBBICUTh I(PPEKTHBHOCTh H3MEPCHHUS Me-
TEOPOJIOTHUECKUX BEJIMIUH.

Ilepcnexmuenan cucmema paouozonouposanusn. MAPJI-T — mux-
POSJIEKTPOHHBIN a’poNIOTHUECKUI paguonokaTop. OCHOBHBIE JOCTOMHCTBA
MAPIJI: orcyTrcTBHE HEOOXOIMMOCTH B CTPOUTEIBCTBE CIECIHAIBLHOTO 31a-
HUS; YMEHBIICHHBIC SKCIUTYaTallMOHHBIE PAacXOJIbl; pabovnii TUara3oH 9ac-
TOT, COOTBETCTBYIOIIMIA MEXIYHAPOJHOMY CTaHIAPTY; MpUMeHeHHne (hazu-
POBaHHOW aHTEHHOW PEMICTKH, YTO MO3BOJIIECT BECTH aBTOMATHUECKHUH ITO-
HCK W 3aXBaT PagroO30H/a B CIOXKHBIX METCOPOJIOTHICCKUX YCIOBUAK; JAeT
BO3MOXHOCTB pab0TaTh C pa3HBIMU TUIIAMH PAJHO30H/IOB.

CoctaB ammapaTypsl: paJloJIOKaTOp; MEPCOHANBHBIN KOMITBIOTEP C
MIPUHTEPOM U MoZeMoM. TexHuueckue xapakrepuctuk MAPJI-T:

— pabounit ruamna3oH yactoT — 1680 mI'm;

— IaTbHOCTH COTIPOBOXKICHUSI paaro30Haa — He MeHee 250 KkM;

— Tim aHTeHHs — DAP;

— MpeJelTbl TIOBOPOTa TUArPAMMBI HAIIPABICHHOCTH: B TOPH30HTAIb-
HOW IIJIOCKOCTH — MEXaHWYECKHH MOBOPOT — 1210°, a1eKTpOHHOE CKaHH-
poBaHme — + 25°; B BEpPTUKAIBHOM IIOCKOCTH: 3JIEKTPOHHOE CKaHMPOBa-
Hue B cektope (ot -10 mo +100)°;

— IIUpUHA JAWAarpaMMbl HAIPABICHHOCTH: B TOPH30HTAIBHON ILIOC-
KOCTH — 9°; B BEpTUKaJIbHON MJIOCKOCTH — 6°;
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— CHCTEeMaTH4YeCKHe OIMOKH W3MEPEHHUs YTIJIOBBIX KOOpAWHAT —
0,05°;

— noTpebmsiemas morHocTs — 1000 Br;

—Macca — 385 kr.

B cocraB KOMIUIEKTa EPCHIEKTUBHBIX OTEUECTBEHHBIX PAIUO30HI0B,
pabotaromx ¢ MAPJI-T, BXoAiT nIepBUYHBIE U3MEPUTEIBHBIE TIPEOOpazo-
BaTeNu (JAaTYMKHU) TEMIICPATYPhl, OTHOCUTEIBHOI BIAXKHOCTH M aTMOC(ep-
HOTO JABJICHUS, PamguoOJIOKH (BKIFOYArONUE (OPMHUPOBATEIh TEICMETPU-
YECKOrO CHUTHANIA M MPUEMOICPEaTYrK), BOJOAKTHBUpYyeMas Oarapes Iu-
TaHUS W TEIUIO3AlIMTHBIN KOpITyC ¢ DJIEMEHTaMu KperieHus. B kadectBe
MIEPBUYHOTO U3MEPUTEIILHOTO NMPEeoOpa3oBaTelis TEMICPaTyphl B PaJUO30H-
JlaX MOTYT UCTOJIb30BaThCs KaK CEPUIHBIN AaTYuK 30HA0B Tuna MP3, Tak u
JaT4YMKU TeMneparypbl noBbiieHHON TouHoct UIIT-® u UIIT-TIO, BbI-
TIOJTHECHHBIC HAa OCHOBE HHKENEBOTO (DOIBIOBOIO TEPMOPE3UCTOpPA M HA OC-
HOBE IUIATHHOBOM MMKpPOIPOBOJIOKU. B KkauecTBe naTuMka OTHOCHTEIBHOM
BIIAXKHOCTH HCTIONB3YyeTCcS M3MEpUTENbHBIN mpeodpasoBarens UIIB ¢ wac-
TOTHBIM BBIXOZIOM, Pa3paOOTaHHBIA Ha OCHOBE MHTETPAIHHOTO IDICHOYHOTO
mpeoOpa3oBaTesi BIAXKHOCTH. B KauecTBe maTdymka aTMOC(EpHOTO JIaBJie-
HUS UCHOJB3yeTCs] M3MEpUTENbHBIN npeobpazoBarens MITAJL, co3maHHBIN
Ha OCHOBE MHTEIPAIbHOTO KPEMHHEBOTO peoOpa3oBaTeis.

C moMoIIbI paguo0ioka BBIXOIHBIC MAapaMETPhl JaTYMKOB METEO-
POJIOTUYECKUX BEJIIMYUH TPEeOoOpa3yIOTCs B YACTOTHBIE TEJIEMETPUUECKUE
CUTHAIIBI W MO OYepeau MOAKIIYAIOTCS Ha BXOJA NpHEeMOIepelaTduKa.
CBepxpereHepaTUBHBIM PUEMOIIEPENATUUK [E€PEAAET TeJIEMETPUUECKUM
cur"ai Ha Hecyied yactore 1780 mI'1 1 1aeT OTBETHBINA CUTHAJI HA 3a0pO-
CHBIM KMMITyJIbC, M3JTy4YaeMbld cTaHIMed comnpoBoxAeHUs. [lomHbIN LMK
nepenayn BCeX TEJIEMETPUUECKUX CHUTHAJIOB COJEPIKUT BOCEMb PaBHBIX IO
JUIMTEIbHOCTH KaHaJbHBIX MHTEpBaJOB BpeMeHU. KonuuecTBo TeneMerpu-
YECKUX CUTHAJIOB U MOCJIEJOBATEIbHOCTD UX M€peiay B LUKJIE yCTaHABIIU-
BaIOTCS B PanOOJIOKE aBTOMATUYECKHU MPHU TMOJKIIOYSHUH K HEMY OTpesie-
JIEHHOTO (HeOOXO0IMMOTO ISl TAaHHOTO BUIa 30HIUPOBaHUs) HAbOpa JaTdu-
KOB METEOPOJOTHYECKHX BEJIMYMH. MOTYT HCIOJB30BATHCS CIEAYIONINe
HaOOpBl JATYMKOB: TEMIEPATYphl, TEMIEPATyphl U OTHOCUTEIHHOW BIaX-
HOCTH; TEMIEpPaTypbl U aTMOC(EPHOrO JABJICHUS; TEMIICPATYPhl, OTHOCH-
TEIHFHOW BJIAXXHOCTH W aTMochepHoro maeieHus. [IpumeHeHHWe B paamo-
OJIOKax MPOTPAaMMHPYEMBIX JIOTHYECKUX MHTETPABHBIX MHUKPOCXEM MO3BO-
JII€T M3TOTOBUTH PAJMO30HIBI C PA3IMYHOM JIMTEIBHOCTHIO KaHAIbHBIX
MHTEPBAJIOB, PAa3HbIM YHCJOM W Pa3HOW MOCIEAO0BATEIbHOCTHIO MEpenaun
CUTHAJIOB B TEJIEMETPUIECKOM IIHKIIC, YTO 00ECIEUNBACT BOZMOKHOCTh UX
HCIOJIb30BaHUS C PA3JIMUHBIMU CTAHLIUSAMHU COMPOBOXKICHUSI.
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10.2. MeTeopoJsioruyeckue paguioa0KaHOHHbIE KOMILIEKCHI

Haznauenue memeoponozuueckux paouoiokamopos. Meteopoio-
THYECKUE PAANOJIOKAIIMOHHBIE CTAHIMH, HA3bIBAEMBIE METEOPOIOTHUCCKH-
Mu paguonokatopamu (MPJI), mpegnasHadeHBI Ui 30HIUPOBAHHUS aTMO-
ctepsl ¢ Henpl0 0O0HAPYKCHHUS M HCCIICOBAaHUS OOJAKOB M OCAIKOB, OC-
HOBHasi MeTeoposioruueckas HHGOPMaLs 0 KOTOPBIX 3aKJII0OYeHa B UX pa-
JIMOJIOKAITMOHHOW OTpaskaeMOCTH, TTOJyIeXaleil usmepenuto. B pesynbrare
30HIMPOBaHMs aTMocdeps! ¢ nomorsio MPJI B onepatuBHOM pexume pe-
LIAIOTCS CJIETYIOLINE 3a/[auu:

— oOHapy)XeHHEe U OIpeJesICeHHE MECTOIOJIOKCHUS paguodxa Kyde-
BO-7I0’KJIEBBIX O0JIAKOB U CBS3aHHBIX C HUMHU SIBJICHUI (JIMBHEH, 'p0O3 U rpa-
na);

— MPEAYNPEKACHHUE O TPO3ax, Ipajie ¥ CUIbHBIX JINBHSIX,

— OIpEeeNCHUE HANpaBICHUS W CKOPOCTH MEpPEMEINEHHS KydeBO-
J0KIEBBIX 0OJAKOB 1 OCAJIKOB;

— OompeJieNieHNe BEpXHEH U HIDKHEH IpaHHMI] pagrodxa 00IakoB;

— OIIpeAeieHNe TCHACHLIMH W3MEHEHHUs PpaJNOIOKAIlMOHHBIX Xa-
PAKTEPUCTHUK 00JIAYHBIX CHCTEM;

— ONpeJeNIeHNE IBOJIOINH Ky4eBO-I0KAEBbIX 00JIaKOB;

— OIIGHKa MHTEHCHBHOCTH U PAaCIpeelICHHs] OCAIKOB.

MeTeoposorHYecKril aHaIu3 JTaHHBIX PaJHMOJIOKALIMOHHBIX M3Mepe-
HUA OCHOBAaH Ha CYILECTBOBAHMHM YCTOWYMBBIX (U3MKO-CTATUCTUYECKUX
CBSI3€H paJMOIOKAIMOHHBIX XapaKTEPUCTHK ¢ (PU3NYECKHUM COCTOSHHEM U
rapaMeTpamMH 00JIAKOB M 0CaAKOB. VICTIONIB3yIOTCSl KaueCTBEHHbIE 0COOCH-
HOCTH TPOCTPAHCTBEHHOTO pacIpeAeiIeHHs] PaauodXa M WX KOJIMYECTBEH-
HBIE XapaKTEPUCTHKH (BBICOTA BEPXHEH rpaHMIIbI, BEPTUKAIbHAS MOILIHOCTD
U PaJHOJIOKAMOHHAS OTPaXXaeMoCTh). MeTeoposornieckasl HHTEpIpeTa-
IUsI TIOJTy4aeMBbIX PaJHOJIOKAIIMOHHBIX JIAHHBIX OCHOBAaHA Ha HCIIOJIB30Ba-
HHUHM 3apaHee COCTABJICHHBIX ONMUCAHUH PaIOJIOKAMOHHBIX XapaKTePUCTUK
METEOPOJIOTHUECKHX OOBEKTOB Ul KiacCUPHKAIMKU 00JIaKOB M 00JauyHbIX
CHUCTEM, OJJMHOYHBIX W KOMIIJICKCHBIX (I)I/I3I/IKO-CT8.TI/ICTI/I‘IGCKI/IX KPUTECPUEB
Ul pacrio3HaBaHUA OIMaCHBIX SIBIICHUM Ioroanl, CBA3AHHBIX C KY4Y€BO-
JOXICBBIMU O6HaKaMI/I; KOPPEIAIIMOHHBIX CBs3CH — JJIA OCHKH MTHOBCH-
HOM MHTEHCUBHOCTH OCAJIKOB.

Ocobennocmu memeoponozuieckux paouojioOKAuUOHHbIX CIMAH-
yuii. MeTeoposorniecknue paJroJIOKAIlMOHHbIE CTaHLUK IpeIHa3HaYEeHbI
JUISl KOJIMYECTBEHHBIX M3MEPEHHH MOIIHOCTH CHI'HAJIOB, OTPKEHHBIX OT
o0makoB u ocakoB. C 3TOH LIENIBI0 B UX COCTAB BXOAST CIICIMANIBHBIE YCT-
potictBa. To4HBIE M3MEPEHHS MOLIHOCTH OTPaXKEHHBIX CUTHAJIOB BHI3BIBAIOT
HEOOXOANMOCTh KaJMOPOBKH PaJNOIOKaTopa KaK METEOpOJIOrHYecKOro
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HMHCTPYMEHTA M KOHTPOJIS €ro MOTEHIMalla B Ipouecce uaMepenuil. JIpyroi
ocobeHHocThI0 MeTeoposorndeckux PJIC sBisteTcst OGonbmiof nuHAMHUYE-
CKHH AMama3oH MPUEMHOTO YCTPOHCTBA, YTO OOYCIIOBICHO OOJBIIMM JHa-
MMA30HOM 3HAYCHHH MOIIHOCTH PaJHOJIOKAIIMOHHBIX CHTHAJIOB, OTPa)XXCH-
HBIX OT METEOPOJOTHYECKIX OOBEKTOB. VX AMHAMHYECKHHA MUara3oH T0C-
turaet 100-120 nb, Takum ke muama3zoHOM JOJDKEH 00MagaTh W MPHUEMHUK
MPJIL.

C Lenpro HaJEeKHOTO OOHAPY)KEHUS 00JIAKOB U OCAIKOB C MAallbIMU
3HAUEHUSIMU OTPAKAEMOCTU METEOPOJIOTHUECKHE JTOKATOPBI AOJKHBI 00J1a-
JaTh 3HAYUTCIHHBIM IOTCHIIUAIOM, YTO OO0CCIICYMBACTCS MPUMCHCHHEM
MOIIIHBIX MEPENaTYNKOB U BHICOKOUYBCTBUTEIbHBIX MPUEMHBIX YCTPOMHCTB.
BaxkeH BBIOOp JJIMHBI BOJHBI U3JIy4acMOW DIICKTPOMArHUTHON JHEPTUH,
KOTOPBII TOJDKEH PeIIaThCsi KOMIPOMICCHO C YIETOM KaK pacCeHBAFOIIUX
CBOMCTB METEOPOIIOTHUECKUX OOBEKTOB, TaK M OCJIAOJSIIONINX CBOHCTB at-
Mocdepsr.

28 | 2 7 1 2
1
1 6 -.]l
!
3 ‘\‘ L\- 4 d
9

Puc. 10.3. O600menHas cxema MeTeoposorudeckoi PJIC
(cTpyKTypHasi cxemMa ¥ aHTEHHAs! CHCTEMA)

MerTeoposiorHiecKre paJroIOKaTOPsl 00ecTIeunBar0T HaOIIOICHHE
METEOPOJIOTHUECKHX OOBEKTOB KaK B TOPU3OHTAJIBHON, TaK U B BEPTUKAIIb-
HOW IIIOCKOCTSX, AJIS YEero IPEAyCMOTPEHBI COOTBETCTBYIOIIHE PEKUMBI
yIpaBJIeHUs] AaHTEHHON M MHIMKATOPHBIE ycTpoiicTBa. OO00IIEeHHAs cxeMa
HMIIYJICHOTO METEOPOJIOTHYECKOro pajnuooKaTopa MpeACTaBlIeHa Ha PHC.
10.3. OCHOBHBIMH HacTSIMH METEOPOJIOTHUECKOTO PaJHOJIOKATOPA SIBIISIOT-
cs aHTEHHas CHUCTEMa, BKJIIOYAIOIIAs 00JyyaTellb M METaJUIMYECKOe 3epKa-
Jo-0Tpaxartenb (2), mepenatyuk (3), npueMHUK (4), aHTCHHBIN MTEepeKII0oYa-
tesb (5), MHAMKATOpHI (6), cuHXpoHuU3atop (7), BOJIHOBOAHO-(QHIEPHBIH
TpakT (8), OJIOKM ympaBieHUs aHTeHHOH (9) M 3HEPreTHYECcKOro MUTAHUS
(10). Ilepematunk MPJI renepupyer MoluHble dmekTpomarautHeie CBY-
KoyieOaHHsl B BH/E NEPHOANYECKH ITOBTOPSIOIIMXCS 30HAMPYIOIINX HM-
ITyJIbCOB, KOTOPBIE C IOMOIIBIO aHTEHHOH CHCTEMBI M3ITY4aloTCs B CTOPOHY
METEOPONIOTHIECKOr0 00BekTa. Bo Bpems may3 Mexay 30HIUPYIOIIMMU
HMIIYJIbCaMHU OTPaKEHHBIE OT METEOPOJIOTHYECKOro 0O0bekTa WHpOpMAaIH-
OHHBIE CUTH&JIbI NIPUHUMAIOTCSL TOM K€ aHTEHHOM CHUCTEMON M IIO BOJIHO-
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BOJHOMY TPaKTy IOCTYIAIOT Ha BXOA NIPUEMHHUKA, YCHINBAIOTCS U ITOAI0T-
Cs1 Ha MHAWKATOPBI [UIS ONPEIEICHUS] KOOPANHAT U (HU3MUECKUX XapaKTe-
PHCTHK METEOPOIOTHIECKUX O0BEKTOB.

B MeTeoponoruyeckux pagroIOKAMOHHBIX CTAHIMAX U HAarJIsA-
HOTO IIPEACTAaBICHUS METEOPOIOTHUECKON OOCTAaHOBKM MPUMEHSIOTCS HH-
JIMKATOPBI KPYroBOTO 0030pa, BEPTHKAIBHOTO 0030pa (IalbHOCTh-BBICOTA)
W aMIUTUTYTHBIE UHIUKATOPHI.

Buowt MPJI. Meteoponorndeckuif paaiuookaTop UMeeT HECKOJIBKO
PEKUMOB paboThl. Pedicum Kpyeo6ozo 0630pa. B 3TOM pexxume aHTEHHA
BpallaeTcsi B TOPU3OHTAIBHON INIOCKOCTH C YacTOTOH 6 00/MHH NPH TTOCTO-
STHHOM yTJie HakKJIOHAa B BepTHKaJIbHOW IockocTH. Ha mHnukaTope xpyro-
BOro o030pa co3zmaercst o0IIast KApTUHA COCTOSHUA aTMOc(ephl B 30He Jeii-
CTBHSA CTAHIINH.

Peoicum cmynenyamozo 0630pa. B 3TOM pexnme aHTCHHa BpaIlaeT-
cs1 B TOPH30HTAJILHOM TNIOCKOCTH, a €€ HAKJIOH B BEPTHKAIBHON IIOCKOCTH
N3MEHSAETCS Mocye 000poTa aHTCHHBI. BennunHy M3MEHEHHs HAaKJIOHA aH-
TEHHBI ITOCIIe KaXXI0ro 000poTa MOXKHO perynupoBats ot 0 1o 5°. Ykazan-
HBIM 00pa30M HaKJIOH aHTCHHBI B BEPTHKAJIHHOW IUIOCKOCTH B JIaHHOM pe-
JKUMe M3MeHsiercs B mpezaenax ot 1 go 11°. Ha unnukarope kpyroBoro o0-
30pa co3jmaercs oOIas KapTUHa COCTOSHUSI aTMOc(epbl B 30HE ACHCTBUS
CTaHLIMY MO/ PA3TUYHBIMHU YTIIaMH MECTa.

Peoicum 6epmukanviozo 0630pa. AHTEHHa KayaeTcs B BEPTUKAIBHON
IUTOCKOCTH € YacTOTOH 2 KadyaHus B | MUH. IpH MOCTOSHHOM azumyte. Ha
MHJIMKATOpE JAIbHOCTB-BBICOTa OTOOpa)XaeTcs BEPTHUKAJILHBIA pa3pe3 aT-
MocdepHBIX 00pa30BaHMIA IPH BEIOPAHHOM a3UMYTeE.

Peoicum eepmuranvnozo 30nouposanusi. B 3TOM pexuMe aHTEHHA
HETIOJIBM)KHA, HO MOXKET OBITh YCTaHOBJIEHA B JIIOOOM HAIpaBJICHUH B TOPH-
30HTAJBHON IJIOCKOCTH U TOJ JI0OBIM yriioM B nipezenax 1-105°. Paguosno-
KaTop B JJAHHOM DPEXHME IPOCMATPUBAET y3KHH BBIOPAHHBIA CEKTOp HpO-
CTpaHCTBAa. BusyasibHas MHIMKALMs MeT€000pa30BaHUH OCYIIECTBISIETCS
Ha WHJIMKATOpax TPeX THIIOB: KPYroBOro 0030pa, NabHOCTE-BBICOTA M aM-
wiutyaaoM (puc. 10.4).

H

Puc. 10.4. M306paskeHne CUrHaJIOB OT METe0Opa30BaHU Ha MHIUKATOpax
«IaTbHOCTH—BBICOTA» M AMILTUTYJHOM WHJIMKAaTOpE
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Merteoposorndeckuii  paguoiIoOKaTop IMITOPMOBOIO  OMOBELICHMS
MPJI-5 npenHa3zHadeH sl 0OHAPYKEHUS 30H 00J1aKOB, TPO30BEIX W TPajo-
BBIX 04aros. Mereoposnorndeckass HHGOpPMAIHs, OJTydaeMasi OT PagHoIIo-
karopa MPJI-5, ucnonb3yercs Uil IITOPMOBOIO ONOBELIEHUS a3pOIOPTOB
1 HACEJICHHBIX ITYHKTOB, OOCIy’KMBaHMS aKTHBHBIX BO3JICHCTBUH Ha TPpajo-
BbIE OYard C LEJbI0 NPENOTBPALIEHHs TPpaJoOUTHH. ATmaparypa MOKET
OBITH pa3MellleHa B Ky30BE aBTONpHIIENa — IIEPEIBMIKHOW BapuaHT (pHC.
10.5) — unu ctanmoHapHO.

Puc. 10.5. Bueunnit Bux MPJI-5 (nepeaBuxHO BapHaHT)

Jnst 30HaMpOBaHMsT aTMOC(EpBI UCTIOJIB3yeTCsl 0a30Basi OTEYECTBEH-
Has paguoMmeTeoposiorndeckas cuctema MPJI-5. Cucrema siBisieTcss OByX-
BOJIHOBBIM BBICOKOIIOTEHIIMAIBHBIM UMIIYJIBCHBIM paguoiiokaTopoM. Jloka-
TOp MOXET paboTaTh Kak B PEKMME IITOPMOOIOBEIIEHHUS, TaK M IPH 00-
CITy’)KUBaHUH TPaI03aIINTHIL.

OtmetuM ocHOBHBIE ocobeHHOCTH MPJI-5. Mcnmone3yroTes aBa pas-
JIeTBHBIX KaHaja, KaKABII M3 KOTOPHIX 00JalaeT BBICOKMM ITOTEHIHAJTIOM;
PEXUM IITOPMOOTIOBEIICHUS MOXKET OCYIIECTBIIATHCS Ha KaKJOM U3 KaHa-
JIOB, a PeXHUM OOCITy)KMBaHUs TPAJO3aIlUThl peallu3yeTcs INaBHBIM 00pa-
30M TIpY COBMECTHOW paboTe 000mX KaHAIOB. [I[puMeHsieTCs aHTeHHAs CUC-
TeMa ¢ MapaboIMYeCKUM OTpa)kaTeIeM M JBYXJHAlla30HHBIM OOIydaTeieMm,
(dopmupyromas y3kue AuarpaMMbl HallpaBIeHHOCTH. Takas aHTeHHa obec-
MIEYMBAET IMOJYYEHHE BBICOKOW pa3peraromieii CrioCOOHOCTH O YIIIOBBIM
KOOpJMHATaM M COBMEIIEHUE JHarpaMM HallpaBIeHHOCTH 00OMX JMaria3o-
HOB C BBICOKOM TOYHOCTBIO, YTO 00YyCIIaBIMBAET COOTBETCTBYIONIEE KAueCT-
BO M3MEPEHHs TOPU30HTAIBHBIX U BEPTUKAIBHBIX XapaKTEPUCTUK paauo-
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9Xa. AHTEHHas CHCTeMa MOMEIIEHA IOJ 3alUTHBIM KyToJ, 0OecnednBao-
MW 3aIIUTY aHTEHHBI OT BETPOBBIX HATPY30K M BO3ICHCTBHSA aTMocdep-
HBIX ABICHUH. [IprieM U3MEPHUTENbHBIX CUTHAIOB BEJIETCS C TIOMOIIBIO MIPH-
e€MHBIX YCTpOHCTB | M 2 KaHaJOB, KaXKJ0€ M3 KOTOPHIX 00J1alaeT BEICOKOM
YyBCTBUTEIHHOCTHIO M IIMPOKUM IHHAMHYECKHM ANAIa30HOM BXOJHBIX
CHUTHAJIOB. BBICOKash 4yBCTBUTEIBHOCTh NPHEMHBIX YCTPOMCTB MO3BOJSIET
YBEJIMYHUTH JATBHOCTh OOHApPYKEHUSI METEOPOJIOTHUECKUX OOBEKTOB, a IITH-
POKHUil TMHAMUYECKHH IMAna30H 00ECHeYHBacT BBHICOKYIO TOYHOCTH KOJIH-
4YeCTBEHHBIX U3MEPEHUIl pafno3xa.

[TpuHsATEIE M3MEpUTENbHBIE CHI'HANBI OTOOPaXKalTCS C IOMOIIBIO
YHUBEPCAJIbHOW CHCTEMBl HMHAMKAIMM, OOECleunBarolie BO3MOXHOCTh
HaOJIONCHUS. ¥ PETUCTPAllK PaJHodXa OT METEOPOJIOTHYECKUX OOBEKTOB.
Wudopmanns npeodpaszyeTcsi ¢ MOMOLIBIO alapaTypsl, oOecreynBaomen
OTIpeieTICHUE a3MMyTa METCOPOJIOTHIECKUX [IENIeH, BEIYUCICHHE BBICOTHI U
TOPU30HTAJIBHONW JAJbHOCTH, a TAK)KE CONPSDKEHHE C YCTPOWCTBAMH aBTO-
MaTn4eckoit 06paboTkn Mereoponorndeckoid nHGopmanuu. I'pagoBsre ova-
TM aBTOMAaTHYECKH BBIACIAIOTCS C ITIOMOINBIO CHEIHAIbHBIX YCTPOWCTB.
OmepaTHBHBIN ChEM M PETHCTPAINs AaThl, BPEMEHH, HOMEpa Pean3yeMoro
KaHalla, 3Haka HOpMbI noteHnuana MPJI, ypoBHS u309xa, macmitaba u3o0-
6pa)1<eH1/I>1, asuMyTa U yrjia BO3BBIIICHUA aHTCHHBI, l"OpI/I?,OHTaJ'II)HOﬁ u Ha-
KJIOHHOW JaJbHOCTH U BBICOTHI BEIOPAHHOHW METEOpPOJIOTHUECKON IeNTH BBI-
MOJHSAIOTCS € TIOMOILBIO CIIeNHaibHOro cBeroBoro tabno. B MPJI-5 ¢ mo-
MOIIBIO CICIHAJIbHBIX YCTpOﬁCTB KOHTPOJUPYIOTCA YYBCTBUTCJIBHOCTH
MIPUEMHBIX YCTPOMCTB, MOIIHOCTh W MOTEHIMAN JIoKaTopa. KapTuHbI pa-
JIM09Xa JOKYMEHTHPYIOTCSI C TIOMOIIBIO CIICIHAIBHON perHcTpupyoen
anmaparypsl.

Asmomamuzayus  paouoMemeopoozutecKoz0  30HOUPOBARUA
ammocghepui. IIporieccsl MOMydeHUsI 1 00paOOTKH PaJroOMETEOPOIIOTHYE-
cKOi MH(OPMALIUH SBJISIOTCS TPYILOEMKHUMH U IIPH PYYHOM criocode peaiu-
3allMu HE OTBEYAIOT COBPEMECHHBIM Tpe60BaHI/IﬂM K TOYHOCTH, ITPOCTPAHCT-
BEHHOMY Pa3pelleHHI0, ONIEPAaTUBHOCTH M Crlocobam noBeaeHus MHpopMa-
My g0 notpebuteneil. MiMeHHO mMo3TOMYy HeoOXoquMa aBTOMATHU3AIIHS
npoliecca Mojy4eHus paJnoJOKallMOHHON HH(POPMAIIMU U ee ONepaTHBHON
00paboTku. Pemienue 3Toi mpodIeMbl MOTPEOOBAIO CICIHATBHOMN anmapa-
Typs! conpskeHuss MPJI ¢ KoMIIBIOTEPOM U CHELUAIBHOTO MaTEMATUYECKO-
ro o0ecreveHus.

B HacTosmiee BpeMsl MIMPOKO HCHOJIB3YHOTCS JBA THIIA OTEYECTBEH-

HBIX crienuanu3upOBaHHBIX aBTOMAaTH3UPOBAaHHBIX pa-
JMOMETEOPOTIOTHYECKUX  KOMILJIEKCOB: cuctempl  AKCOIIPU u
METEOSYEUNKA.
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Cucmema AKCOIIPY. ABTOMaTH3MPOBAHHBIA KOMIUIEKC cOopa, 00-
paboTKH ¥ TpecTaBIeHUs paguonokanonHoi napopmanuu (AKCOITPI)
MIPEACTaBIsIET COOOH KOMIUIEKC TEXHHUYECKHX M TNPOTPAMMHBIX CPEICTB,
o0ecreunBarONINX aBTOMAaTU3UPOBAHHOE MPOBEACHUE PaJHOIOKAMOHHBIX
HaOIoeHUH U Iepenady HH(pOpMaIUH MOTPEOUTENS M, B TOM YHCIIE U yaa-
JICHHBIM.

AKCOIIPU obecnieunBaeT pelieHue CIeIyOINX OCHOBHBIX 3a1ay:

— mony4yeHue WH(opManuu 00 ONACHBIX SIBICHHSX IOTOJBI, CBS-
3aHHBIX C KOHBEKTHBHOW 00JIaYHOCTHIO;

— OIepaTHBHOE W3MEPEHUE XapaKTEePUCTHUK OCAAKOB MO OOJIBIINM
IUTOINAISIM;

— CBEPXKPATKOCPOYHBIHA MPOTHO3 3BOJIONMU M MepeMeIeHus moeit
00JTAYHOCTH U OCAIKOB;

— KOHTpOJIb aKTHBHBIX BO3ICHCTBHN Ha OOJaYHbIE CHUCTEMBI C Iie-
JIBIO PETYJIMPOBAHUS OCAAKOB M IOAABICHUS Ipajia;

— KOMIUIEKCHBIE UCCIIEJOBAHUS aTMOC(EPHI.

Komrieke conepkuT cieayromune TeXHUIECKHe yeTpoiicTBa:

— MeTeopoornieckuil paguonokarop MPJI-5;

— ammapaTypa HpeIBapUTEIbHON 00pabOTKM CHTHAJIOB M COTpPSDKE-
HUS paJHoJIOKaTopa ¢ KOMIBIOTEPOM;

— YIPaBJISIIOIIMNA BBIYUCIUTENIBHbIN KOMILIEKC;

— YCTpOWCTBa IpeACTaBlIeHNs] HHYOPMALlMK Ha MOHUTOPE U Nepesa-
4y MHOOPMALUH TOTPEOUTEIISIM.

Paboroit MPJI ympaBiisieT KOMITBIOTED, C TOMOIIBIO KOTOPOTO BHIOU-
paercst paboumii KaHan 30HAMPOBAHUS, ONPEACIAETCS PEXUM IpelBapH-
TEJILHON 00pabOTKH M BKIIFOYAETCSl PEKUM Kpyrosoro o63opa. OcymiecTs-
JsieTcsl TpelBapUTeNbHas aHaioropas M Iu¢poBas oOpabOTKa CHIHAJIOB,
OTpaXXEHHBIX OT METEOPOJIOTHIECKNX 00BbeKTOB. [IpensapurensHas nudpo-
Bast 00paboTKa 3aKiIroYaeTcst B MpeoOpa3oBaHNU CUI'HAIOB PaanodXa B CIie-
LUAIBHBINA KOJ M TOCIEAYIOIIEM BBIYUCICHUH UCXOTHBIX PaJlOJIOKAIMOH-
HBIX XapakTepucTHK. [Ipu 3ToM obecrieunBaeTcsi TUCKPETHOCTh CheéMa MH-
¢dopmanuu depe3 Kaxasle 250 M 0 JAaJbHOCTH; JaHHBIE OCPEIHSIOTCS I10
3agaHHbIM HHTepBasaM fansHocTH (0.5, 1.0 mnm 2.0 kM) 1 a3UMyTaJIbHOTO
yraa (1°). 3HaueHust 0TpakaeMOCTH pacCUUTHIBaOTCA B 250 mpuieraronmx
g4eikax mpocTpaHcTBa. Ilpn 3ToM obecreunBaeTcsi KOHTPOIBHOE O0TOOpa-
KEHUE paclpeieieHls pajauodxa Ha wuHaunkaropax. MuHdopmaruBHOCTH
nanabix AKCOITPU noBbimieHa 0arogapsi BKIOYCHUIO JOMOTHUTEIBHBIX
PEeKHUMOB 00pabOTKH M Ipe/ICTaBICHUs NaHHBIX. Tak, pexxum «daza» obdec-
NIEYMBAET W3MEPEHHE Pa3sHOCTH DPaJHalbHBIX CKOPOCTEH 3JIeMEHTapHbIX
oTpakaTenell (YacTuI] 00JIaKOB U 0CaIKOB) Ha MHTEpBalie AanbHOCTH 500 M
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u otoOpaxeHne Ha mHIUKaTopax MPJI 30H HOBBIIIEHHBIX HEOJXHOPOIHO-
CTeH TOJISI CKOPOCTEH M TypOYICHTHOCTH.

Wudpopmanus 06 OTpakaeMOCTH W HEOJTHOPOTHOCTSX IIONSA CKO-
pocTelf mpu KOHWYECKHMX 0030pax NMpOCTpaHCTBA IS 3aJaHHOTO Habopa
YTJIOB BO3BBIIICHHS aHTCHHBI NIOCTyMaeT B KoMmmnbioTep. KommdecTBo 0630-
POB U ANCKPETHOCTH IO yTJIaM BO3BBIIICHUS aHTCHHBI ONIPEICISIOTCS aBTO-
MaTH4eCKHd B COOTBETCTBUH C 3aJadyaMH, KOTOpPbIE JOJDKEH pemiarb KOM-
IUIEKC. DTH 3a/laud MOTYT OINEPaTHMBHO H3MEHAThCs omeparopoM MPIL
Hudposas madopmarmst BerBoautcsa mo nomo 100x100 smemeHTOB ¢ TIpo-
CTPaHCTBEHHBIM pa3MepoM sideek mpeacTaBieHus 1x1, 2x2 wmm 4x4 kM B
3aBUCHMOCTH OT BBIOpaHHOrO panuyca o03opa mpoctpancTsa. [l omepa-
TUBHOTO MPEACTABICHUS IOJYYEHHOH METEeOpOJOTnYecKord HH(pOpMAaLMH
KapThl paclpeeieHlii 0TOOpaKaroTCsi Ha MOHHTOpPE KOMITBIOTEpa B BHUJIE
LBETHBIX MO3aWYHBIX KapT. KOMIUIEKC ¢ MOMOLIBIO MO/IeMa MO3BOJISIET Op-
raHu30BaTh Nepenady IITOPMOBOW HMHGpOpPManuu 1o TeaeOHHOH JIMHUN
CBSI3M.

Kommneke AKCOITPU obGecrieunBaeT pa3inyHbIe pPEKAMBI MOTyde-
HUSI METEOPOJIOTHIECKOH PagHoJIOKaMOHHOW mHpopManuu. [Ipu padote
Ha 1 kanane (4 = 3 cM) peanu3yeTrcs y3Kas quarpaMma HampaBiICHHOCTH
(0.5°), ymoOHast st pabOTHI B BRICOKHX M YMEPEHHBIX HIMPOTaX, 0COOEHHO
B T€X CIydasx, KOraa oOiaadHble 00pa3oBaHUs HEOOBIINE U MOJS OCAIKOB
cnabere. [Ipn pabore ¢ MOIIHBIMH METEOPOJIOTHYECKHMH 0Opa30BaHUSIMHU
(JleToM WM B TPOITMYECKUX MIMPOTaX) MepeXoaaT Ha paboty Bo 2 kaHaie (A
= 10 cm), rze 3aTyxaHue pagHoOBOJIH B METEOPOJIOTHYECKHX 00pa30BaHUIX
HaMmHOro MeHbiie. [Ipu paboTe ¢ rpaJoBbIMU 00JIaKaMH MOXHO HCIIOJIb30-
BaTh PEXUM OJHOBPEMEHHOW paboThl Ha JBYX KaHallaX, peain3ys MeTo[
nByxBoJHOBOH panuonokanuu. AKCOITPH nmo3BonseT HE TOIBKO O0TOOpa-
KaTh TIOJyYCHHYIO DPaJHOJIOKAMOHHYI0O HMH(MOPMAIHMIO OINpPEeICHHOTO
THUIIA U B 33JIAHHOM Maciita0de, HO U apXUBUPYET JIaHHbIE PaIHOMETE0POJIO-
TMYECKOro 30HAMpOBaHUS atMocdepsl. [lanbHeimas oO0paboTka JaHHBIX
MI03BOJISIET TPOCMATPUBATh HAa MOHHMTOPE JUHAMHKY METEOpOJOTHYECKON
00CTaHOBKHM, COBMELIATh C KAPTOW MECTHOCTH, UCKJIIOYAaTh OTPAXKECHHUS OT
MECTHBIX IIPEIMETOB.

Cucmema «Memeosuetikay. ABTOMATU3UPOBAHHBIA METEOPOJIOTHU-
Yyeckuil paanosnokannoHHblil koMiuieke (AMPK) «Meteosiueiika» mnpenHa-
3HAuYeH JUIsl MoJydeHust nHdopMmanuu 00 ONaCHBIX SIBICHUSX MOTOJIbI, CBSI-
3aHHBIX ¢ obOmakamu. Kommiekc obecrieuMBaeT aBTOMATH3UPOBAHHOE
YIpaBJIeHHE METEOPOJOTHYEeCKHM paauosiokatopom MPJI-5, cbop, obpa-
00TKYy W aHAMM3 WHQOPMAIUH, MOTYYSHHOH C MOMOUIBIO YIPAaBISIONIETO
BBIYHMCIIUTEIHLHOTO KOMIUIEKCA, C OTOOPaKEHHEM €€ Ha MOHHUTOPE, a TaKKe
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pacupenenenue o6paboTaHHOW METEOPOIOTHUECKON WHpOpMAaNNU yIoaleH-
HBIM TIOTPEOHUTEIISIM.

C momompio KoMmIUlekca «MeTeosdeiikay pemalTcs CIeAYIOIre
OCHOBHBIE 3a/[a4H!

— TpoBeneHHE HaOMIoAeHnH, oOpaboTka u aHamm3 maHHBIX MPJI B
peXnMe KOHHYECKHX pa3pe3oB MpOCTpaHCTBa o03opa st OomwkHEH (1o 40
kM) u pansHer (30-300 kM) 30H, npencraBieHre oOpaboTaHHON HHOpMa-
LIMM B BHJI€ TOPH3OHTANBHBIX U BEPTHKAJIBHBIX CEUCHHH MPOCTPAHCTBA 00-
30pa. MakcumasbHas BbIcoTa 0030pa cocraBisieT 16 kM, a obiiee Koaude-
cTBO stueek mpenctasiaeHuss — 1600. MHpopMarms o BepTUKAIEHOM HpO-
¢une o0NaYHOCTH TPEACTABISIETCS B BHJEC BEPTHUKAJIbHBIX CEYCHUH IS
JambHEH 30HBI C pa3MepoM siaeek mpencTaBieHus 15x15 kv (macmrad 150
kM) i 30x30 kM (mMacmTabd 300 kM), a Taxke A ONMKHEH 30HEI € pas-
MEpOM STUeeK MPEACTABICHUS 5X5 KM;

— mpueM u 00pabOoTKa MEJIEHrOB TI'PO30BBIX Pa3psiOB, MPHHATHIX
TPO30MENeHraTopoM-a1aiibHoMepoM B paguyce 100 u 420 km;

— MpOBEJICHWE aBTOMAaTHUECKOTO KOMIUIEKCHOTO aHaju3a pajuo-
JIOKAIIMOHHBIX XapaKTEPHCTHK METEOPOJIOTHYECKHX OOBEKTOB Ha 0Oase Mo-
Jenel xaccnpUKanuy U paclio3HABaHMS THUIIOB OIACHBIX SIBJICHHH;

— 0TOOpa)XXeHHE METEOPOIOTHYECKON MH(POPMAIMK Ha MOHHTOPE C
yKa3aHHEM Ha CIIPaBOYHOM IOJIE [[BETOBOI KOAMPOBKH, MACIITa0a M PEXKH-
Ma paboThl, BpeMEHH HaOMIOJICHUH U NCTIONIb3yEMBIX Pa3MEepPOB KOOPIUHAT-
HOU CETKH;

— mepenada oOpaboTaHHOW HWHQPOpPMAIMK B BUAE CHEIHAIN3HPO-
BaHHBIX TEJIErPaMM I10 KaHajaM CBSI3H.

Kowmmeke ammaparypel «MeTteosiuelikay COCTOUT U3 CIEAYIOIINX
OCHOBHBIX YCTPOMCTB:

— anmaparypa nepBUYHoi 00paboTky, pasmeniaemas B MPJI-5;

— anmaparypa BTOpU4HOK 00paboTKHy;

— anmaparypa abOHEHTCKOTO ITyHKTa.

B kommrekce anmaparypbl 0OpaOOTKH 1 aHAIN3a JTaHHBIX HUMEIOTCS
aBa OJoKa YCTpOWCTBa IIpeIBAapHTENbHON 00pabOTKM W KOMaHIHO-
JMCHETYEPCKUI MyHKT. YCTPOHCTBO 00pabOTKH OCYIIECTBISIET MPEABAPH-
TENbHYI0 00pabOTKY 3XOCHTHAJIOB U BBIAET 00pabOTaHHYI0 WHPOPMALIUIO
B YCTPOMCTBO yIpaBJieHHUS. Y CTPOMCTBO yHpaBieHHUs mepesaet B 610k 00-
paboTK1 KOMaH/bI yIpaBlieHUs] 00pabOTKOM, copepKamunecs B KOMaHIHOM
coobmernu. [Tocie ucromHEHNS KaKJ0H KOMaH/IBI YCTPOMCTBO 00pabOTKH
nepenaeT B OJIOK yNpaBieHHUs] COOOIIEHUEe 00 WCTIOTHEHHH U XapaKTepH-
CTUKY 3aBepllCHHUs. DBIOK yIpaBieHUs 4Yepe3 YCTPOIICTBO KOMMYTAallUU
ynpaBisieT (YHKIMOHMPOBAHMEM W KOHTPOJIMPYET paboTocrocoOHOCTh
METEOPOJIOTHUECKOTO pajroIIoKaTopa, nepeiaBas oOpaboTaHHYI0 HH(OP-
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Maruio U coobmenus o cocrossanu MPJI-5. C momompro mymnbTa Benercs
YIpaBICHUE METEOPOJIOTHUECKHM PpaJNOIOKaTOpPOM depe3 YCTpoiicTBa
KOMMYTAIM{ U yIIPaBICHHS.

Bech kommiekc paboTaeT ¢ MOMOIIBIO CTAHJAPTHOTO U CIIEIHATIBHO-
ro MaremMaruieckoro obecrneuerns. CTaHIapTHOE MPOTpaMMHOE oOectiede-
HHUE TOJAEPKHBAaET pPabOTy CHCTEMBI B pEaJbHOM Macmrabe BpEMEHH,
obecrieunBaeT B3aHMMOJICHCTBHE CO BCEMH BUAAMH IEpUBEPUHHBIX YCT-
POMCTB, a Takxke (YHKIMOHAJIBHBIH KOHTPOJIb B pabo4eM M aBTOHOMHOM
pexxuMax. MartemaTudyeckoe oOecrieueHHe MO3BOJISIET peuath (QYHKIHO-
HaJIbHbIE 331241, CBS3aHHBIC C KOMIUIEKCOM, 00paboTKy M pacipeseieHue
METEOPOJIOTNYECKOM HHPOPMALIHH.

Hespoms Wpmane 0T femu Nemare  (uowces feere Sgpoas Cpams Fasos
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Puc. 10.6. Kapra MeTeosIBI€HHI ¥ LITOPMOOTIOBEILEHNS,
AMPK «Merteosueiika

C momompr0 anmapatypbl aO0OHEHTCKOTO ITYHKTa IIOJbh30BATElNb,
VAaJCHHBIA HAa PACCTOSHHE OO0 5 KM, MOXET IOIy4YaTh KapThl METeo-
POJOTHYECKUX SBICHUH, BEpXHEHW TpaHUIBI 00TaYHOCTH U OTPaXKaeMOCTeH
B 33JJaHHOM CJIO€, BEPTUKAIFHOT'O CEUCHHUS I10 3alaHHOMY a3uMyTy. B Tee-
rpamme, GOPMHPYEMOH Ui Mepeadd Mo KaHaly CBSI3U, COACPIKUTCS WH-
(dopmarus 0 BpeMEHH U3MEPEHHsI, UCIIOIb3yeMOM THUIIE pa3pe3a, Maciutade
HM3MepeHni, oOHapy)KeHHBIX THUIAX OMACHBIX SBICHWN MOTOABI, CKOPOCTH
NEPEMEIICHUA W HAIPABJICHUN NECPEMCIICHUA OITACHBIX SIBICHUMN I0T0abI,
KOOpAWHAT TOYEK KOHTYpa KaXXJA0r0 OIMAaCHOTO ABJICHUA NOIr'0/Ibl C YKa3aHU-
€M BBICOTBHI 0OJJAYHOCTH, C KOTOPOH OHO CBsI3aHO. PajmonokannoHHasr me-
Teoposormyeckas uHpopmarnusi ¢ APMK «Mereosdeiika» MoxeT otobOpa-

KaTbCsl HA MHAUKATOPAX JUCIETYCPOB YIPABICHUS BO3IYIIHBIM JIBHKCHH-
em (puc. 10.6, 10.7).
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Puc. 10.7. CoBmemennas kapta, AMPK « Mereosueiika

10.3. MeTeopoJioruyeckne CyTHUKH

OCHOBHBIM TIPEUMYIIECTBOM HCIIOJIBb30BAHUS METEOPOJIOTHUECKUX
KOCMHYECKHX CHCTEM, BKIIOYAIOIIMX HECKOJBKO OJHOTHITHBIX KOCMHYe-
ckux ammapatoB (KA), sBisercst onmepaTHBHOE MONy4YCHHE B ITI00AEHOM
MaciiTabe THIAPOMETEOPOJIOTHYSCKUX JAHHBIX C HEOOXOIMMBIM paspele-
HHEM.

CrIyTHUKOBBIE OPOUTHI (TPASKTOPHH) BBIOMPAOTCS UCXOJS M3 BO3-
MOYKHOCTEH M Ha3HAa4eHUs IPHOOPOB, KOTOPHIE Pa3MEIeHbl Ha CIyTHHKE.
OpOuTHI pa3IMYaOTCS MO BBICOTE HAJ MOBEPXHOCTHIO 3eMJIM U 110 OpUEH-
TaIMy IUIOCKOCTH BpAIllEHUs CITyTHHUKA OTHOCUTENIbHO 3emnu. Haubonee
pacIpocTpaHeHHBI F'e0CTallMOHAPHbIE U TIOJISIPHBIE OpOUTHL. ['eocTanmoHap-
HBIE OPOHMTBHI — 3TO KPYroBble OpPOHMTHI, KOTOPbIE OPHEHTHPOBAHBI B ILIOC-
KOCTH 3KBaTopa 3emiu Ha BbicoTe 35,800 kM. Korma cmyTHHK JEeTHT Ha
TaKOW BBICOTE, €r0 OpOUTAIBHBIA IEPHOJI COOTBETCTBYET MEPHOAY Bparie-
HUsI 3eMITH, TIO3TOMY CITyTHHUK BCETJa pacIiojlaraeTcsi HaJl OTHOW M TOH ke
TOYKOH 3€MHOHW MOBEPXHOCTH. DJTO MO3BOJISIET OOECIICUUTH PETyJIsSpHbIC
HaOJI0/IeHUs BRIOPaHHOI TEppUTOPHH B JIF0O0OE BpeMs CYTOK ¥ roja. Brico-
KOe BpEMEHHOE pa3pelleHHe M IOCTOSHHbBIE YIJIbI 3PEHUS — OYEBHIHBIC
NIPEUMYIIECTBA T'€OCTALMOHAPHBIX M300pakeHnil. OQHAKO TreocTalMoHap-
HBII CIyTHHK pacriojiaraercs Aajeko OT 3eMJIH, YTOObl OJHOBPEMEHHO I0-
JIYYUTh BBICOKOE MPOCTPAHCTBEHHOE pa3pellieHne U 00EeCHeuUTh BBICOKO-
TOYHbIE KOJMYECTBEHHbIE HaOMoneHus. Kpome Toro, mpuboOpbl, ycTaHOB-
JICHHbIE Ha TaKUX CIIyTHUKaX, He (PUKCHPYIOT MOJIIOCOB U 00ECIeunBAIOT
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XOpOIIINE YCIOBHS HAOIIONCHUS TOJIBKO B 9KBATOPHAIBHBIX 00JACTX, NPH
YCIIOBUH OJHOBPEMEHHOTO pa3MeIIeHNs Ha opOuTe 5—6 CITyTHHUKOB.

BONBIIMHCTBO CIIyTHUKOB B HACTOSIIEE BPEMs JIETACT IO MOJIIPHBIM
opbuTtaM. DTO 03HAYAET, UYTO CIyTHHK JIETUT K CEBEPY HA OJHOW CTOpOHE
3emin, npoJeTaeT BONM3M IMOJOCA, & 3aTEM JICTHUT K IOy Ha BTOPOH IOJIO-
BUHE OpOHMTH. MHOTME W3 TAKHX CITyTHHKOBBIX OPOHT SBISIIOTCS TaKKe
COJIHEYHO-CHHXPOHH3UPOBAHHBIMH TaK, YTO CITyTHHKH IPOJIETAIOT HaJ BbI-
OpaHHBIM MECTOM B OJTHO M TO K€ BpeMs. DTO 00ecreunBaeT OJNHAKOBbIE
YCJIOBHSI OCBELIEHHOCTH B OJIHO U TO YK€ BpEMsl rojia B T€UEHHUE MOCIETYI0-
mux setr. [lomoBuHA OpOMTHI, HA KOTOPOW CITyTHHK JIETHT B CEBEPHOM Ha-
NIPaBJICHUY, Ha3bIBaeTCsS BOCXOAAIIEH OpOWTOH, a Jpyras NOJOBUHA —
Hucxopsei. [lonspHeie OpOUTHI CYIIECTBEHHO HIDKE, Y€M I'eOCTallMOHAp-
Hele. [Ipubopbl, pasmerraemple Ha MOJSPHO—OPOUTANBHBIX CIYTHHKAX,
o0ecrieunBaroT JIydllee IMPOCTPAHCTBEHHOE Pa3pelIeHHe U MO3BOJSIOT IO-
JIy4aTh BEICOKOKAQUECTBEHHbIE JaHHbBIC 30HIUPOBAHUS 3EMIIH U aTMOC(EPHI.

Memeoponozuueckas kocmuueckas cucmema «Memeopy. B coctas
CHCTEMbI BXOAAT JBa CIyTHHKa «MeTeop-2», HaXOIIIIUXCS Ha KBa3HIIO-
JSIPHBIX KPYTOBBIX opOuTax BbICOTOH OK0J0 900 KM, IIOCKOCTH KOTOPBIX
nepecekatorcst moa yriaoM 100°. Yron HakinoHa opOuUTHI coctaBiseT 81,2°.
Cpenumii nepuon obpamiennss — 102,5 mun. Ha cnyTHHKe ycTaHOBIICHA
anmaparypa, IpeIHa3HaueHHas JUIsl ITOJyYeHUs] n300paxkeHus: 00JavyHOCTH,
JIEISTHBIX M CHEXXHBIX TI0JICH U MOJCTUIIAIONICH OBEPXHOCTH (B AMAla30He
0,5-0,7 MxM), i 0OHAPY)KECHHUSI M MPOCIICKUBAHUSA O0TaYHOCTH HA TCHE-
BOii cTopoHe 3emiM (B OKHE MpO3payHOCTH 8—12 MKM), a Takxke Apyras
CHEKTpPOMETpUYECKast armaparypa Juis olpe/IesIeHNs] TEMIIEpaTyphl U BBICO-
THI BEpXHEW T'PaHUNBI 00JIAKOB, JUIS PEIICHMS 3a]ad TEPMUUECKOTO 30HHU-
poBaHMs aTMocdepbl U HAOIIOAEHHS 33 MOTOKAMH IPOHUKAIOLIET0 H3JIyde-
HUSI B OKOJIO3EMHOM IIPOCTPAHCTBE.

Poccutickuii memeoponocuueckuti noasipruo-opoumanvusiti KA «Me-
meop-3M» Nel. KA «Meteop-3M» Nel (puc. 10.8) npennasnaueHn s pe-
LIEHHS CIIEYIOLIMX OCHOBHBIX 33J1a4:

— MOJyYeHHE TTI00ABHBIX U PETHOHAIBHBIX M300pakeHuil 00IaqHO-
CTH B BUANMOM ¥ MH(PPAKPACHOM JIMANa3oHaxX CHEKTpa JUisi CHHONTHYECKO-
T'0 aHaJM3a U YyTOYHEHUSI CHHONTHYECKUX npoueccoB (MP-2000M);

— MOJIyueHHE TJI00aJbHBIX U PErMOHAIBHBIX JJAHHBIX O TEMIIEpaType
MIOBEPXHOCTH OKEaHa U BBICOTE BEPXHEH I'PaHMIIbI 00JIaYHOCTH;

— OIpe/IeJIeHUEe MECTOIIOJIOKEHUST U JMHAMHMKHU NepeMEelIeH s aTMO-
chepubix Buxpeit (MP-2000M);

— MOJIyYeHHE JaHHBIX O JIEAOBOH 0OCTaHOBKE Ha aKBaTOPHIX MOped
U OKEaHOB, TPaHMIIAX CHE:KHOTO OKpoBa (MTB3A);
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— TONyYeHHE IIIOOATBHBIX ITAaHHBIX TEMIIEPATYPHO-BIAYKHOCTHOTO
3oHAMpoBaHus atMocdepsl (MTB3A), u3ydeHus 30H HHTCHCHBHBIX OCaj-

KOB, HHTETPaJIHHOTO Bojo3amnaca oomakos (MUB3A).

Puc. 10.8. Poccuiickuii mosisipHO-0pOUTANBHBIN METEOPOIOTUUECKHUI
KA «Meteop-M»

VYcranoBka Ha 60opt KA «Meteop-3M» Nel MHOTrOKaHalbHBIX CKa-
HUPYIOIIUX YCTPONCTB BBICOKOTO (40 M) u cpexHero (225 M) mMpoOCTpaHCT-
BEHHOTO Pa3pelICHUs MTO3BOJISET UCIIONB30BaTh NaHHBIN KA s pemenns
KaK TPaAMIMOHHBIX METCOPOJIOTHIECKUX, TaK M NMPHPOAHO-PECYPCHBIX 3a-

nad (tabm. 10.1).

Ha 6opty Takxke mMeeTcss KOMIDIEKC almaparypbl renuoreopusmnie-
CKHX M3MEpEHHH, aMepHUKaHCKUH dKcnepuMeHTanbHerid npubop SAGE-III,
npenHa3HaYeHHBIN I ONPEACIICHNs] BEPTUKAJIBHOTO paclpeeleH s a3po-
30JIeif ¥ MaJbIX ra30BbIX KOMIIOHEHT atmochepsl. KA «Meteop-3M» Nel
(3amymen 10 gexadpst 2001 r.): opbuta — CONHEUYHO-CUHXPOHHAS, MAKCH-
MalibHasi Bbicota opoutsl — 1029 kM, munuMansHass — 1005 kM, HakOHe-
Hue — 99°60', mepuon Bpamenus 105,3 muH.

Tabuuma 10.1

Ammapartypa KA «Meteop-3M» Nel

Ammaparypa CrnexrpansHbiii | Paspemenne |  O0630p,
JIMAna3oH, MKM KM

Cxkanupyromas TB-ammaparypa s 0,5-0,8 1,5 xm 3100
MONTy9YeHUs TII00abHOI HHpOpMa-
i MP-2000M 1
WK-ckanep [uis MOIydeHus I10- 10,5-12,5 1,7 xm 3100
GanbHOM HHPOPMAIMK 1 H300paxe-
Huii B pexxnme APT (KIIMMAT)
MWUKpPOBOJHOBBIIA PaIHOMETp UHTE- 22-94 I'ru 25-100 kM 1500
IPaIbHOTO BJIQXKHOCTHOTO 30HIHPO- 5 KaHaJoB
Bauus atMoc(epsl (MUB3A)
MHUKpPOBOJIHOBBIH PaIMOMETP TEM- 18,7-183 I'riy 12-75 xm 2600
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MepaTypHOTO ¥ BIAXXHOCTHOTO 30H- 52-55 Tt

gupoanus atMocdepsl (MTB3A) 19 xaHanoB

Y bTpaHoneTOBBIN CIEKTPOMETP 4 xaHana - -
(smmOo0BEIiH) COM-2 0,2-0,51

MHoOTOKaHaIEHOE CKAHUPYIOIIEE 0,5-0,6; 38x38 M 78
YCTPOICTBO BBICOKOTO pa3peLieHus 0,6-0,7;

MCY-D 0,8-0,9

MHorokaHalnbHOE CKaHHPYIOLIee 0,5-0,7; 225 M 2250
YCTPOICTBO CPEIHEr0 pa3peiieHus 0,7-1,1

MCVY-CM

OmnpeneneHnue BepTHKAILHOTO pac- 11 xananoB - -
npezenceHus aspos3ons SAGE 0,29-1,55

(CIIA)

Pagmonuanm: auanason 8,2 I'ri (mepenaga qanaeix MCY-3, MCV-
CM); muamazon 1,7 I'rp (mepemaua manueix SAGE-II, MUB3A, MTB3A,
MCI'U-5, KT'U-4C); muamazon 0,465 I'ri (mepenava rio0anbHBIX JaHHBIX).
CocrosBIIMiicS 3aITyCK SIBISIETCS TIEPBBIM IIArOM HA ITyTH BOCCTAHOBIICHUS
pOCCHICKOH TMOJNSAPHO-OPOUTANTBHON METEOPOJIOTHYSCKOH KOCMHYECKOM
cucrembl. CIyTHHK HOATOTOBJIEH POCCHICKHM aBHallMOHHO-KOCMHYECKHM
areHTCTBOM coBMecTHO ¢ Pocrumpomerom (3akasunk KA «Merteop-3M»
Nel) B pamxax PenepanbHOM KocMHueckoW mporpammel Poccun. B Ha-
cTosilee BpeMsl OCYIECTBIISIOTCS JieTHbie ucnbiTanus KA «Meteop-3M»
Ne 1. ITpuem mannbix ¢ KA «Merteop-3M» Nel Bexercsi OCHOBHBIMU ITPH-
eMHbIMH LieHTpamu Pocruapomera B O0nuucke (HUL] «Ilnaneray), HoBo-
cubupcke (3C PLITOM) n Xabaposcke ([IB PIIITIO).

Cnymuux NOAA (CILLA). Meteoponorndeckue crmyTHUKH NOAA
(puc. 10.9) umetor mmHy 4,18 M, nnamerp — 1,88 M, maccy Ha opbute —
1030 xr. BricoTta kpyrosoit opoutsl 870 kv, OOHH BUTOK CITyTHHK COBEP-
maet 3a 102 muH. [Inomane comHedHBIX OaTtapeil cmytHmka — 11,6 M2,
MOIIHOCTH OaTapeit — He MeHee 1,6 kBT, HO co BpemeHeM OaTtapew [e-
TpajipyloT H3-32 BO3JIEHCTBUS KOCMHUYECKHX JIyded W MHKPOMETEOPOB.
Jlis HopMasibHOM paboTHI CITyTHHUKA HE00X0AMMa MOIIHOCTh HE MeHee 515
Br. B Hacrosiee Bpemsi Ha opOuTe (YHKIMOHUPYIOT HECKOJIBKO CIYTHH-
koB. Ckanep AVHRR cnytanka NOAA-14 ¢ MIuHAPUYIECKUM CKaHHUPOBa-
HUeM umeeT §-mroitMoByro (20 cMm) ontrueckyro cucteMy Kaccerpena, cka-
HUPOBAHME OCYIIECTBIIAETCS IIyTEM BPAIEHHs C 4acTOTOM 6 00/c 3epkaia
n3 Oepriutust. YT0J CKaHMpoBaHUST — £55°, mosoca 063opa — oxoo 3000
xm. V3-3a KpuBU3HBI 3eMIIM 30HA PAJUOBUAMMOCTU CITyTHUKA COCTaBIIAET
+3400 KM, MO3TOMY 3a OJMH IIPOXOJI CITyTHHKA YAAeTCs MOJy4UTh HH(OP-
MAIHMIO ¢ TOBEPXHOCTH 0K0J10 3000x7000 kM.
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CnexTpaibHbIE KaHAIBI CKaHEpa BHIOPAHBI TaK, YTO MOMAAAI0T B OK-
Ha TIPO3PavyHOCTH aTMOC(ephl (MKM):

1-it — 0,58-0,68 (kxpacHBIf y9aCTOK CIIEKTPA);

2-ii — 0,725-1,0 (6mmxumii UK);

3-it — 3,55-3,93 (yugacrox MK nmama3oHa, ONTHMaIbHBIA I H3ME-
PEHUS U3Ty4EHHS OT JIECHBIX U IPYTHUX M0KapoB);

4-i1 — 10,3-11,3 (xaHan At ©U3MEPEHUS TEMIIEPaTypPbl TOBEPXHOCTH
CyIIH, BOJIBI ¥ 00JIAKOB);

5-it — 11,4-12,4 (xaHau U1 U3MEPEHUsI TeMIIepaTypbl HOBEPXHOCTH
CyIIH, BOJBI 1 00JIAKOB).

Ha cmytHuke NOAA-15 ycTraHOBIEH JONMOIHUTENBHBIA KaHal, pa-
OoTaromuii Ha BOJIHE JUIMHOM OKOJO 1,6 MKM Uil pacrio3HaBaHMs CHEra M
mpra. B 1-M u 2-M KaHanmax B KauecTBE JETEKTOPOB M3ITyYCHHUS NPHMEHS-
10TCSL KpeMHHEBbIe (poTonmonsl. B 4-M u 5-M KaHanax yCTaHOBJIEHBI OXJa-
xmaembie 10 105 K poTtopesucropsr, B 3-M KaHame — OXJIaXIaeMbIil poTo-
pe3ucrop. Ha cniyrHuke NOAA, Kak U Ha Apyrux CIyTHUKAX, MPELyCMOT-
peHa OopToBas kanuOpoBka natankoB. Ckanep AVHRR mmeer Mraoses-
HOE T0JIe 3peHHst BO Beex KaHanax Ag = 1,26 -107° pan, paspewenue Ha
MECTHOCTHU B NOJACIYTHHKOBOH Touke BbIOpaHo AL = 1,1 kM. D10 cBs3aHO ¢
TEM, YTO CKOPOCTh CITyTHHKAa Ha opbute cocrasiseT 7,42 km/c, ero mpoex-
LHsI JABUKETCS MO MOBEPXHOCTU 3eMIIM CO CKOPOCThIO 6,53 km/4, ckaHep
nenaet 6 ckaHoB/c, 3a BpeMsl OJTHOTO CKaHa MPOEKIHs nepeMernaercs Ha | =
6,53/6 km = 1,09 kM. YKa3aHHOMY TI0JIIO 3PEHHUS B MOJACIYTHUKOBOU TOYKE
cootBeTcTBYeT nukcen 1,1x1,1 kM. CHrHaANIBI Ka)K0T0 KaHasla KBAHTYIOTCS
Ha 1024 yposHs (10-OutHOe kBaHTOBaHHE). IlepenaTynk CIyTHHKAa MMeEeT
MotiHocTh 5,5 Br, wactora —1700 MI'. CxopocTts nepenauu 1udpoBoi
unrpopmarnuu co ckanepa AVH RR cocrasisier 665,4 Kour/c.

ConHe4yHan Garapen

Puc. 10.9. Cnyrauk NOAA
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Ha cnytauke ycraHoBnena ammapatypa HIRS mms ompenenenms
TeMIepaTypsl B Tporochepe Ha pa3HBIX BBICOTAX (BEpTHUKAIBHBIE MPOGIIH
atMocdepsr) B monoce o63opa 2240 km. [msa stroro HIRS comepxwur aBTo-
MaTHYECKUH CKaHWpyommi crekrtpoporomerp MK nmama3zona, ucmoub-
3YIOIIMHA CBOMCTBO YIJIEKHCIIOTO ra3a U3MEHSTh MOJOXCHUE U IUPUHY JTH-
HUM TIOTJIOIIEHNS Ha JTMHAX BOJH mopsaka 14—15 MKM B 3aBUCHIMOCTH OT
JaBJeHUs. DTOT ke NPHOOp IMO3BOJISET OLIEHMBATH OOIIEe COAEp)KaHue
o3oHa (OCO) B cTonbe aTMOChephI MO MOTTIONCHUIO TEIUIOBOTO U3TYYCHUS
OT MOBEPXHOCTH 3eMJIM U aTMoc(ephl Ha JUTMHE BOJHEL 9,59 MkMm. 1 BepTH-
KanbHble Tpoduay, 1 OCO BBIYUCISIOTCS HA MPUEMHOM KOHILIE ITyTEM pe-
LIeHust 0OpaTHBIX 3a1ay.

Kpome ykazaHHOW anmapaTypbl Ha CIHYTHHK YCTAQHOBJICHBI: IPHOOD
SSU mns uccnenoBanus cTpaTocepbl; MUKPOBOIHOBEINA mpudop MSU mis
HU3MEpEeHNs TEMIepaTypHbIX npodwmiieil cTpaTocdepsl; anmaparypa Moucka
W chaceHws 1Mo MexayHapomHoit mporpamme Kocmac/SARSAT; cucrema
ARGOS nmns cOopa METeopoOTHUECKOW M OKeaHOTpaduuecKoi WHQOp-
Mallyy ¢ aBTOMaTHIECKNX METEOCTAHIMH, MOPCKHUX OyeB M BO3IYIIHBIX IIIa-
poB; HekoTophie Apyrue npudopsl. ARGOS mo3BosgeT cleauTs 3a MHUTpa-
LMell KPYMHBIX )KUBOTHBIX U NTHII, €CIIM K UX TENy NPUKPEIUICHBI CIIeIH-
AJIbHBIE MaJIOra0apuTHBIE MepelaTIUKH.

Cnymuux «Pecypc-01» (Poccus). Beicota opoutsl — 650 kM, mepu-
on obpamienuss — 97,4 MuH, yron HakjioHeHus opoutel — 97°. CkaHep
MCYVY-CK ¢ xoHMYeCKOH pa3BepTKOM MMeeT CKOPOCTh CKaHMpoBaHUSA 12,5
nyr/c, paspemenne — 150x250 M, monocy 0630pa — 600 xum, cekTpaib-
ubie kaHaiel: 0,5-0,6 MM (3eneHbIi yaacTok crekrpa), 0,6—0,7 mxm (kpac-
HBId y4dacTok), 0,7-0,8 mMxm (xpacueii m Ommxanit UK), 0,8-1,1 mMxMm
(6mmxamit IK), 10,5-12,5 MM (TeruioBol, B 3ToM KaHaie pasperterue 500
M). CUrHan KaxI0ro KaHajia KBaHTyeTcs Ha 256 ypoBHeil. Macca ckaHepa
— 55 ke.

Ha cmytauke «Pecypc-01» (puc. 10.10) ycraHOBIICHHI ABa CKaHEpa
MCVY-3 ¢ nuHeiiHON pa3BepTKoi, conxepxkauue no 3 nuHeiku Ha [13C no
1000 mukcesnoB (10 0JHOM Ha KXl U3 3 CHEKTpaIbHBIX KaHaloB). Paz-
pemenne — 35x45 M, ckopocts ckanupoBanus — 200 crpox/c, monoca
0030pa Kaxaoro ckanepa — 45 kM; eciiu BKJIFOUEHBI 00a CKaHepa, TO MOJIo-
ca 0630pa coctapisieT 80 KM, Tak Kak IMOJOCH 0030pa mepekpoiBaroTcs. Hax
OJTHOW M TOH K€ TOYKOW MOBEPXHOCTH CITyTHHK IpOJIETaeT OIWH pa3 B 14
nHeld. UToOBI MOBBICHTH PETyISPHOCTH NIpHEMa, MPEAYCMOTPEHO OTKIOHE-
HUE OcH ckaHepa Ha +30° oT Hajgupa B HANPABJICHHUHU, NIEPICHIUKYISIPHOM
HalpaBJICHUIO JBWKEHHS CITyTHHKA. JTO MO3BOJIET CMEIATh IOJIOCY 00-
3opa Ha +400 kM. CnekrpanpHble KaHanbl ckanepa: 0,5-0,59; 0,61-0,69;
0,7-0,89 MxM.
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Puc. 10.10. Coytauk « Pecypc-01»

Macca mpubopa — 23 xr. Pe3ynbraTsl u3mepeHuii nepenaroTcs 1o
pamuokanaiy Ha yactore okonio 8 I'Ti co ckopocteio 7,68 Mowut/c, Morir-
HOCTh O0pTOBOTO MepenaTunka — 10 Br.

Cnymuux LANDSAT-5 (CLLIA). Beicota opoutsl — 705 kM, HakJo-
HeHue opoutel — 98,2°, mepuoj obparnenus — 98 mun. Hag ogHo# U Toi
JKE TOUKOM MOBEPXHOCTH MPOJICTACT OJUH pa3 B 16 qHEH NpUOIU3UTEIILHO B
9 4. 45 MUH. MECTHOTO BPEMEHH. Y CTaHOBJICHBI 2 CKaHEpa C MUIMHAPUYC-
CKoif pa3Beptkoii: Multi-Spectral Scanner (MSS) u Thematic Mapper (TM).
MSS umeer crekrpanbHbie KaHaibl 0,49-0,605 MM (3eleHBIH y4acTOK
cnektpa), 0,603-0,7 mxm (xpacusiit), 0,701-0,813 mxm (kpacHBIE —
ommoxaui UK), 0,808-1,023 mxm (ommwkuuii MK), paspemenne AL = 80 M,
30Ha 0030pa — 185x185 kM. CkaHHPOBAaHHE OCYHICCTBIACTCS C MOMOIIBIO
Kavarouerocs: 3epkana auamerpom 30 cM ¢ yactoroil kavanus 13,62 T'm.
BrixogHOM curHanm KBaHTyeTcs Ha 64 YpOBHSI ISl K&XI0TO U3 KaHAJIOB.

Thematic Mapper umeer paspemenne AL = 30 M Bo Bcex crek-
TpaJbHBIX KaHadaX, KPOMe HIeCTOro, rae oo paBHo AL = 120 m. 1-4-ii ka-
HaITBI iepekpriBatoT auamna3on 0,45-0,9 mwow; 5-1 — 1,55-1,75 mrm, 7-it —
2,08-2,35 mxwMm, 6-if xaHam — TermioBoit (10,4-12,5 mxm). DopmupoBanme
n300pakeHNsT OCYIIECTBISIETCS. ¢ MOMOIIBIO BPAIIAIOIIErOCs 3epKaia Jara-
MeTpoM 53 cm ¢ yactotoit 7 ['u. B 1-4-m kananax B kauecTBe (HOTONpPUEM-
HUKOB MPHUMEHSIOTCS KPEeMHHEBbIC (DOTOAMOMBI, B 5-M U 7-M KaHamax —
¢doropesucrops! u3 InSb, oxnaxnaemsie 1o 87 K, B 6-M kaHajie UCIIOIb30-
BaH ¢oropesucrop u3 (HgCd) Te. TM umeer nosocy ob63opa 185 kM, BbI-
XOJTHOW CHUTHAJ KaXJOro KaHaja KBaHTyeTcs Ha 256 ypoBHEH, CKOpPOCTb
(bopmupoBanust HHGOPMAMOHHOTO oToKa — 85 MouT/c.

Ecmu OBl U1 KaXXI0T0 KaHata MPUMEHSIICS OWH (POTOIPUEMHHK, TO
IIPH YKa3aHHBIX CKOPOCTSX CKAHHPOBAHUS HE YIaloch OBl 00ECIICUUTh yKa-
3aHHOTO paspemnicHus. CTOIb BHICOKOE Pa3pelICHHEe CKAaHEPOB JOCTUTHYTO
3a CYET MPUMEHEHUs JIMHEHKU (POTONPUEMHUKOB, OPHEHTHPOBAHHOM BIOJIb
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HaNpaBJICHUS [BIDKCHUS CITyTHUKA, M IOCJIEA0BATEILHOTO CUYHUTBHIBAHUS
nH(pOpMaINH C 3JTEMEHTOB JIMHEWKH.

Cnymuux SPOT-3 (®@panyus). OpOuUTa MOYTH KpPyroBas BBICOTOH
820 xm ¢ HaxnmonenueM 98,7°, mepuox obpamenns — 101 mun. Ha cmyTHH-
K€ yCTaHOBJCHHI 1Ba ckanepa HVR ¢ muHelHON pa3BepTKoH, GoTOmpreM-
HUKaMmu ciyxat 1728-snementasie [13C-muHekH, OpHeHTHPOBAHHBIE TTEp-
NEHJUKYISIPHO JIBH)KCHHMIO CIYTHHMKA, IBETOJIEJICHWE OCYLIECTBISIETCS C
MIOMOLIBI0 TIPU3M. BO3MOXXEH NMaHXpOMaTHYECKUH PEXKHUM, NEpEeKpbIBArO-
i 3eneHslid, kpacHblil u Onvxauid MK quanasonst (0,51-0,73 mxm). Tlpu
9TOM HCIOJNB3YIOTCA 4 JIMHEHKH, KOJIMYECTBO MUKCEJIOB B HUX JOCTHIAeT
6000, pasperrenue B Haaupe AL = 10 m.

B MHOrocnekTpanbHOM pexxuMe peanusyroTes Tpu kanana: 0,5-0,59,
0,61-0,68, 0,79-0,89 MM, o aBe aMHEHWKH Ha kKaHAT (AL = 20 m). B man-
XPOMAaTHYECKOM PEXHMME CHI'Hall KBaHTyeTCsl Ha 64 ypOBHS, B MHOTOCIEKT-
panbHOM — Ha 256 ypoBHeW nmjs kaxaoro kanamna. [loroca o63opa paBHa
60 kM B 00oux cirydasx. Ecnu BrimroueHs! ob6a ckanepa HVR, To monoca 06-
30pa paBHa 117 kM ¢ 3-KMJIOMETPOBBIM NEepeKphITUEM. [leproguuHOCTb Ha-
OIIOICHUS 3aJaHHOTO paiioHa cocTtaBisieT | pas B 26 nueil. Kamepa Moxet
OTKJIOHSTBECSI OT HaNpaBJIeHUs B Hagup A0 +27°, mosToMy moioca 0030pa
MOXXET CMEILIAThCsl BIPABO U BIEBO 10 475 KM OT Tpaccel cimyTHHKA. [Ipu
9TOM MEPHOIUYHOCTh HAOIONCHMS 33JaHHOTO paiioHa MOXKET COCTaBIATH
1-4 cyrok. Ocobennoctrio criytHuka SPOT siBisieTcss BO3MOXHOCTh MOJTY-
YaTh CTEPEOM300PAKECHUSI 3€MHOM TOBEPXHOCTH ITyTEM CHEMKH OJHOTO U
TOTO K€ Y4acTKa Ha JIByX MOCJIeJOBaTEIbHBIX BUTKAX.

Cnymuux ERS (Esponeiickoe Kocmuueckoe azenmcmeo). BwicoTta
opbutel — 798x782 kM ¢ HakioHeHHEM 98,54° m mepuogoM oOpamieHUs
100,67 muH. B cocraB 60pTOBOI anmapaTypbl BKIIIOYEHA PaJHOJIOKAIIHOH-
Hasi CTAHIUS MHKpPOBOJHOBOTO 30HAuMpoBaHuss AMI (Active Microwave
Instrument), koTopast obecrieunBaeT TpH pexxuma padoThI.

Pexxum mocTpoeHMs pPaaMOJOKAIMOHHBIX W300paXEHUH MOACTH-
Jafouield MOBEPXHOCTH C HCIOJIb30BAHHUEM CHHTE3WPOBAHHOW alepTyphl
aateHHBl (AMI-SAR image mode) npumeHsieTcs mpu HabroHeHNH Oepero-
BOW 30HBI, MOJISIPHBIX JIBJOB, IIPH ONPENEICHUN COCTOSHUS MTOBEPXHOCTH
MOpsl, BBISIBICHUH OCOOECHHOCTEH I€0JIOTMYEeCKOr0 CTPOSHHs 3€MHOH Mo-
BEPXHOCTH, U3yUECHHH PACTUTEIBHOrO MOKpoBa. CUrHANBI, OTPAXKEHHBIE OT
MOBEPXHOCTH 3€MJIM, MOTYT NPHHUMATHCS JABYMs aHTEHHAMH, PacIojio-
JKEHHBIMU Oj1Ha Haj Apyroi. [lo pasHoctr ¢a3 ux curnHanoB (naTEpdepo-
METPUYECKUIl METOJ] U3MEPEHUs) MOXKHO OIPEAENATh BBICOTY Ha3eMHBIX
00BEKTOB C TOUHOCTHIO 10 M.

Amnnapatypa AMI umeer cienyroouue XapakTEpUCTUKHU: MOLIHOCTb
nepenarunka — 1270 B, vacrora — 5,3 I'T', miutenbHOCTE UMITYJIbca —
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37,1 mxc, mmpuHa CHeKTpa W3NydaeMbIX curHamoB — 155 MIh, BepTu-
KaJbHasl JINHEHHAs MOJIIPU3ANS U3TydacMbIX M IPUHUMAEMBIX BOJH, IPO-
ctpancTBeHHOe paspemeHne — 30 u 100 M, mmpuHa TOJOCH 0030pa —
100 xM mpu yTie mameHusl U3Iy4aeMBIX AJIEKTPOMArHUTHBIX BOJNH Ha II0-
BEepXHOCTH 3eMim 23° B meHTpe moJyiockl. Ha KogupoBaHne Kaaoro oTcde-
Ta OTBOAUTCS 16-OUTHOE CIIOBO.

PexxuM M3y4eHus MOPCKHX BOJIH C MCIOJIB30BAaHUEM CHHTE3WPOBAH-
HoH aneptypsl anTeHHBI (AMI-SAR wave mode) obecnieunBaeT omnpenee-
HHUE HaIpaBJICHUS W JJIMHBI MOPCKHX BOJH. J[aHHBIA pEXUM MPOrpaMMHO
Bkitovaercs kaxaeie 200—300 kM, TO3BOJISAS MOJMy4YaTh M300paKEHUS pas-
MepoM 6x6 KM, IO KOTOPBIM MO>KHO OIICHUBATh XapaKTEPHCTHKH MOPCKHX
BOJH. B aTOM pexume uznyuaemas momHocth — 540 BT, wactota — 5,3
ITu, monsipu3anusi M3Iy4aeMblIX W NPHHUMAaEMbIX BOJIH BEpTUKAJIbHAS,
TOYHOCTh U3MEPEHHUsS AIUHBI BOMHB — 25 % B amamazone 100-1000 wm,
TOYHOCTh OIpENEICHUs HanpaBieHus BoaH — +20° B auana3one 0—180°.

PexmM TpexiydeBoro ckarrepomerpa (AMI Scatterometer mode)
NIPeAHA3HAYCH YIS ONPENeNICHNs] XapaKTEPUCTHK IPUITOBEPXHOCTHBIX MOP-
CKHX BETpOB. B 3TOM pexxnme Tpu mepeaaromyne aHTeHHBI (GOPMUPYIOT TPH
Jly4ya, CKaHUPYIOIKE B nojloce mMUpuHOon 10 500 KM, IO3BOJISASL ONPENETATh
HaIlpaBJICHUE U CKOPOCTh BETpa. DJIEMEHTHI pa3pemeHus pazmepoM 50x50
kM QopmupyroTcst ¢ umHTepBaioM 25 kM. Xapakrtepuctuku AMI cie-
nyromiue: u3aydaemas morHocte — 540 Br, wactota — 5,3 I'T'i, TouHOCTH
ompeieNieHust CKOpocTu Betpa — +2 m/c w10 % B auanazone 2—24 mic,
TOYHOCTH ONpeeNeHUs HampaBieHus Berpa — +20° B auamazone 0-360°,
yroJ najieHus J1ydeil u3MeHsieTcst B npezesax 27—-58°, obecrieunsast mojaocy
o630pa mmmpunoit 500 kM. Ckopocts nepenaun nudopmarmu — 500 k6ur/c.
Bo Bcex Tpex pexxumax moroca o63opa ammapaTtypsl AMI cMmemniena otHO-
cutenbHO Tpaccel UC3 BIpaBo 1o X0y IBHXKEHUSL.

B cocraB n3mepuTensHO# anmaparypsl BXOJUT TaKKe pPaJnoIoKaly-
onHEI BEIcoToMep RA (Radar Altimeter) Ha wactoty 13,8 I'T'm anst ompene-
JICHUSI CKOPOCTH BETpa, M3MEPEHMsI XapaKTEPHOH BBICOTHI BOJIH, TOIOTpa-
(1M MOPCKOH MOBEPXHOCTH, JISISTHOTO MOKPOBa M MOBEPXHOCTH CYILH, T10-
CTPOEHHSI KOHTYPOB JIS/ITHBIX MacCHBOB, a TaK)Ke BBISBJICHUs TPAHUL] MOP-
CKHX JIbJIOB. BeicOTOMEDP MOXKET paboTaTh B peXKUME HCCIIEIOBaHUs OKeaHa
(Ocean Mode), obecrnieunBasi TOYHOCTH U3MEPEHHS CKOPOCTH BOJIH 2 M/c H
TOYHOCTh M3MEPEHUs BHICOTHI BOJIH 0,5 M B muamnazone 1-20 m B mpeaenax
msiTHa pasmepoM 1,6—2,0 KM, TOYHOCTB OTPEAEIICHUs BHICOTHI NOABEMA I10-
BepxHocTd Mopsi — 10 cm. B pexximMe onpeneneHns: XapakKTepUCTHK JIesi-
Horo nokposa (Ice Mode) BeicoTomep paboTaer ¢ Gonee HU3KUM IPOCTpaH-
CTBEHHBIM pa3pelleHneM (OKOoIo 7 KM). DTOT PEKUM HCIONb3YyeTcs NpU
Tororpauy JIEASHBIX TTOKPOBOB, ONpPENEJICHUH THUIA JIbJa U BBISIBICHUU
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TPaHUI] JEISHOTO TOKpOBa. [ mepnogudecknx yTOYHEHWH IapaMeTpoB
OpOHTHL, a Takke KaTHOPOBKH pPaIHOJIOKAIIMOHHOTO BhIcOTOMepa Ha ERS
YCTaHaBIMBAIOTCSA JIA3CPHBIC YTOJIKOBBIE OTPaXKaTENH.

Kowmmeke mpuGopos ATSR (Along-Track Scanning Radiometer and
Microwave Sounder) BKJIIOYaeT pamdOMETp ONTHYECKOTO IHara3oHa M
JBYXKaHaJIbHOE MHKPOBOJIHOBOE YCTPOWCTBO BEPTHKAIHHOTO 30HINPOBA-
Hust. Pamuomerp npepHasHadyeH JUls HAOJIOAEHHS HMOBEPXHOCTH MOpPS U
CyIIN, U3MEPEHHsI UX TeMIIepaTyphl, TEMIIEPATypbl BEpXHEH 00Ia4HOCTH U
oOecricunBacT MpPUEM H3Iy4YeHHsS B CIEKTpalbHBIX KaHamax 0,65; 0,85;
1,27; 1,6; 3,7; 11 u 12 MKM Cc IpPOCTPaHCTBEHHBIM paspelieHueM |1 KM B
Hagupe. MHUKpPOBOJIHOBOE YCTPOMCTBO 30HIMPOBAHMS Ha 4acTOThl 23,8 u
36,5 I'Tu obecrieunBaeT nocTyruieHHe HHPOPMAIUU JUCTAHIMOHHOTO 30H-
JVPOBAHMS O COJCPKaHUHU adpo30Jel B 3eMHOH aTMoc(epe, KOHIIEHTPaLuH
BOJITHOTO Tapa M OOJIa4HBIX Kalellb, a TAKKE O COCTOSHHH PAaCTUTEIBHOTO
nokpoBa 3emin. TO4HOCTH OmpeeNeHns] BEpTUKAIBHOTO PO(MII KOHICH-
Tpaly BOASHOTO Mapa B Mpeaenax ImaTHa pazmepoM 20—25 KM cocTaBisieT
10 %.

Crnekxtpomerp GOME (Global Ozone Monotoring Experiment) nc-
MOJB3YyeTCsl ISl TOCTPOCHUSI BEPTHKAJIBHBIX Npoduiell KOHIEHTpaluu
o30Ha (O3,) 1 ManbIx ra3oBeix koMmnoHentoB (NO, NO,, BrO, H,0O) B Tpo-
nmocepe u crparochepe, U3IMEPEHHS TOTOKOB COJTHEYHOTO H3JTyUCHHS, OT-
pakaeMoro MOBEPXHOCTBIO 3eMJIM U paccenBaeMoro arMmocgepoii. [Ipudop
paboTaeT B yibTpadUOJCTOBOM JUAMA30HE B CIICKTPalIbHBIX KaHanax 0,24—
0,295; 0,29-0,405; 0,4-0,605 u 0,59-0,79 mMxm. Kaxxaerii kaHall COTEPIKUAT
pemreTky netektopoB u3 1024 ¢oToamomos, TemrepaTypa KOTOPBIX ITOA-
nepxuBaercs B npegenax 39-41°C TepMOdIeKTPHUECKUMH OXJIaJUTEIIMHU.
BeprukanbHoe paspenieHre HpH ONpeNesieHnH KOHLEHTpauuu o3oHa Og
cocraBisgeT 5 kM. [lomoca o630opa m3mensiercst ot 120 go 960 km, a mpo-
cTpancTBeHHOe paspeienne — ot 40x40 no 40x320 km.

Ammaparypa PRARE (Precise Range and Rate Equipment) obecrie-
YMBAeT ONpE/eJICHUE MapaMeTpoB OpPOUTHI CIyTHHKA ITyTeM OJHOBPEMEH-
HOH mepesiauyl IByX PaMOCUTHAJIOB C Pa3HOW 4acTOTOH Ha CETh CIICIHANIb-
HBIX Ha3eMHBIX CTAaHIIMMH, N3MEPEHHas pa3HUIa BPEMEHH MPUX0/a CUIHAJIOB
MO3BOJISIET KOPPEKTHPOBAaTh OTHOCHUTENIBHYIO IHCIEPCHIO, KOTOpas o0y-
CJIOBJIEHA BIUSHHEM HOHOC(epsl. HpOopManus o TanbHOCTH 0 CITyTHHKA
1 €ro pajinaibHOM CKOPOCTH IepemaeTcst o0paTHO Ha OOpPT CIyTHUKA W Ha-
KaIUTUBaeTCsl B CIENMAIbHOM OOpPTOBOM 3allOMUHAIONIEM YCTpPOWMCTBE, a
3aTeM — B IYHKT npueMa uHGOpMaluu Mpy npoJjere HaJ HUM. TOYHOCTh
oTpe/ieTIeHUs] HAaKJIIOHHOM JTAJIbHOCTH JIO CITyTHHKA cocTaBisieT 4—8 cM.

Wndopmanns ¢ anmaparypsl AMI, paOoraromeid B pexume mo-
CTPOCHUS PaavoNIOKAlMOHHBIX H300paxenuit (AMI-SAR image mode),

210



nepezaercsi co ckopocteio 105 M6wut/c Ha yactote 8,14 I'TIr TonbKO B pe-
apHOM Macmitabe BpeMeHn. VHbopManus co Bcel 30HANPYIONIeH ammapa-
TypBI KOocMudeckoro ammapara ERS, 3a nckiroueHeM paaroIOKainOHHOM,
00BbeIMHACTCS B IIU(PPOBOI MOTOK CO CKOPOCThIO 0KoJo 1,1 M6wur/c u te-
penaetcs Ha 3emiro Ha dactoTe 8,04 I'T'm mmm 3ammceiBaeTcst Ha GOPTOBOM
MarHuTo(oH A MOCIEAYIOMIETO BOCIIPOU3BEICHHS B 30HE PaANOBUANMO-
CTH CTaHIIMHU NpreMa HHHOPMAILIUK CO CKOPOCcThio 15 MbGuTt/c.

Cnymuux «Okean-Oy (Poccust). BeicoTa opOuThl — 667 kM, Iepuo
obpamenuss — 97,98 muH, yron HakiaoHeHust opoutsl — 98,03°. Ha cryt-
HHUKE ycTaHOBJEHBI 1Be HekorepeHTHele PJIC BO, aHTeHHBI KOTOpBIX Ha-
NIPaBJICHBl COOTBETCTBEHHO BJIEBO M BIIPaBO OT HANPABIICHUS JBIKCHUS
cnyTtHuka. [lomoca o63opa kaxnoit PJIC — 455 kM, yron maneHus usnmy-
YaeMBIX JICKTPOMArHUTHBIX BOJIH Ha TOJCTHIIAIOIIYIO ITTOBEPXHOCTh —
20,48°. [IpocTpaHCTBEHHOE paspelieHue — B cpeaHeM 1,3 KM momepek
HalpaBJICHUS JBIKCHUS CITyTHHUKA U 2,5 KM BJIOJIb HETO.

MHoOrokaHanbHbI CKaHUPYIOIIMHA MHUKPOBOJIHOBBIA PaTUOMETP
«Jlenpra-2/]» umeer 4 kaHanma co cpeaHedt mamuno# Bomubl 0,8 Mk (1-it
kanan), 1,35 cm (2-i kanan), 2,25 cm (3-it kanan) u 4,3 cm (4-i xanan). ITo-
joca o03opa cocraBisier 1126 kM, pa3Mepbl SJIEMEHTOB pa3pelICHUs] Ha
MTOJICTHJIAFOIIEH TOBEpXHOCTH He Oonee 17x22 kM B 1-M kaHane, 28x37 kM
BO 2-M, 49x65 kM B 3-M 1 91x120 kM B 4-M. /IBa MUKPOBOIHOBEIX HECKa-
HUPYIOIIKX paJuoMeTpa Ha JUIMHaX BOJH 2,25 u 6 cM HampaBlIeHbl B HAUD,
HUMEIOT oJIocy 0030pa 0koji0 130 kM.

Ha cnytHuke «OkeaH-O» yCTaHOBIIEH psia MPpHOOPOB, paboTaroNIIX
B ontudyeckoMm pauamazone. Ckanep MCY-CK ¢ xoHMyeckoil pa3BepTKOi
ananoruueH ckanepy MCY-CK cnyrauka «Pecypc-O». MHoOrokanaabHOE
CKaHUPYIOIee YCTPOUCTBO BBICOKOTO paspenienus MCY-B ¢ monocoit 06-
30pa 195 ku umeer 8 cuekTpanbHBIX KaHanoB: 1-i— 0,48-0,52 MM, 2-if —
0,54-0,61, 3-it — 0,63-0,73, 4-it — 0,78-0,92, 5-it — 0,915-0,997, 6-it —
1,47-1,62, 7-it — 2,060-2,385, 8-it — 10,6-12,0 mxm. [IpocTpaHCTBEHHOE
paspemenne B 1-5-m kanamax — 50 M, B 6-M — 100, B 7-M — 300, B 8-M
— 250.

MHoOrokaHallbHOE CKaHUPYIOIIEE YCTPOWCTBO MAJIOrO pa3pelieHus
MCY-M umeer nosocy 0630opa 2000 kM, IpOCTPaHCTBEHHOE pa3pelIeHHe
— 1,5%1,7 xm B uentpe crpoku u 1,8x1,7 xm Ha kpato crpoku. [lomspusa-
LUHOHHBINA criekTpopaanomerp «Tpaccep-O» B auanazoHe uinH BoJjH 411-
809 um mMeeT mpocTpaHCTBeHHOE paspericHue 45 xu. Jlns coopa uabOP-
Mallii ¢ MOPCKUX OyeB MpeJHa3HaueHa anmnaparypa coopa u nepenadud uH-
dbopmanuu «KoHmop-2».

Kocmuueckuii annapam «Onexmpoy. I'eocTaniioHapHBII METEOPOIIO-
rudyeckuit IC3 «Onekrpo» (puc. 10.11) Bxoaut B cuctemy «Ilmanera-Cy,
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KOTOpasi COBMECTHO C METEOPOJIOTHYECKOH cHCTeMOW Ha 0as3e MOJsIpHO-
OpOHTANBHBIX CIIyTHHKOB cepuu «Meteop» obpasyet Poccuiickyro Harmo-
HAJIBHYIO CHCTEMY cOOpa THAPOMETEOPOJIOTHIECKOH HH(pOpMAIHU. 3aIrycK
ocymecTBieH 31 okta0ps 1994 r. npm momomm paketsl-HocuTens «lIpo-
TOH.

Puc. 10.11. UC3 «Bnekrpo-JI»

I'eoctarmoHapHbIi KOCMHYECKHH anmmapaT «DJeKTpo» B COUETaHUU
C TeXHHYECKHMH CPEICTBAaMH HAa3eMHOTO CETMEHTa oOecrieunBall pelieHne
CJIEAYIONINX OCHOBHBIX 3aJad:

— TIOJTydeHHE MHOTOILENIEBBIX M300pakeHHH B BHUIUMOM W uH(ppa-
KpacHOM Y4YacTKax CHeKTpa ¢ paspewmeHuemM 1,5 u 8 xu;

— cOop JaHHBIX ¢ MIATGOPM reoU3MIECKOr0o MOHUTOPUHTA OKpY-
JKarollei cpenpl;

— peTpaHCIALMS CIyTHUKOBBIX METEOCHHMKOB, MPOIIEIIINX Mpes-
BapHUTEJIbHYIO 00pab0TKy B HA36MHOM LICHTPE;

— MOHHUTOPUHT OKOJO036MHOTI'0 KOCMHUYECKOT0 IPOCTPAHCTBA.

B cocraB 6opToBoii anmaparyps! /133, ycTaHOBIEHHON Ha ammnapare,
BXOJISIT OOPTOBO# TEICBU3UOHHBIH KOMIUIEKC M OOPTOBOM KOMILIEKC pa-
JMAIOHHO-MarHUTOMETPHIECKOH CHCTEMBI.

Kpome Poccun, CILIA, ®panuuu, EBponeickoro KocMHUYECKOTo
areHTCTBA CITyTHUKH JUISl IUCTAaHIIMOHHBIX UCCIIEIOBaHNI 3eMIIM 3aITyIeHbI
SAnonueii, Munuent, Kuraem, bpasunueil 1 HEKOTOPbIMH IPYTUMHU CTpaHa-
MHU.
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MMPUJIOKEHUS
[Mpunoxenne 1
IIpumeHsieMble TEPMUHBI U ONpeieIeHus

beszonacnocms mpyoa — cocTosiHUE YCIOBHH TpyZa, MIPH KOTOPOM
HCKJIFOUEHO BO3JEHCTBHE Ha pa0OTAIOIINX OMACHBIX M BPEIHBIX MPOU3BOI-
CTBCHHBIX (haKTOPOB.

Bpemennoe yoocmosepenue 2oonocmu — JOKYMEHT, yJOCTOBE-
PAIOIIMK COOTBETCTBHE CEPUIHOTO 00pasnia 000pymIoBaHUs CEPTUDHUKATY C
YCTaHOBJICHHBIMH JIS HETO OTPAaHMYCHHUSAMH U JAIOLIHUIA MPaBoO HA €ro ycTa-
HOBKY M HACTPOMKY Ha MECTE 3KCIUTyaTanuu (BBIAACTCS MO pPe3ysbTaTaM
MIPUEMOYHBIX UCTIBITAHUH 00pasiia Ha TPEANPHSITUH-H3TOTOBUTEIIE).

Tapanmuiineiii cpox — niepuof (TOIBI, MECSIB), B TCUCHHE KOTOPO-
IO W3TOTOBHUTENF TAPAaHTHUPYET BBHIIOJTHEHHE M 00ECICUYNBACT PEMOHT BHI-
ITyCKAEeMBIX H3JICITHH.

Sawumnoe 3azemnenue — TpPeTHAMEPEHHOE IICKTPUIECKOE COCITU-
HEHHE C 3eMJICH U e¢ SKBHBAJICHTOM METAJUTMYCCKIX HETOKOBEAYIIUX Jac-
Tel, KOTOPBIE MOTYT OKa3aTbCs MO HANPSHKCHHEM.

H30enue — enuHULIa CEPUHHO BBIMTYCKAEMOW MPOMYKIUH, MpeaHa-
3HAYCHHOM JJIs1 BHITIOJHECHUS OMPECICHHOMN () YHKIIHH.

Komnnexm 3UII — 3amacHple 9acTH, HHCTPYMEHTBI, IIPUHAIJIEKHO-
cTH (KOHTPOJIbHBIE PUOOPHI, MPUCIIOCOOIEHHSI, YeXJIbl, Oy KCHPHBIE TPOCHI
U T. 11.) U MaTepuaibl, HEOOXOJUMBIE JUI TEXHHUYECKOTO OOCITY)KHBaHHS U
PEMOHTa M3JIENUH M CKOMIUIEKTOBAHHBIC B 3aBHCUMOCTH OT Ha3HAYCHHS U
0COOCHHOCTEH NCTIOIB30BaHUS.

Memeoponozuueckoe obopydosanue (Memeoobopyoosanue) — TeX-
HUYECKHE CPENCTBA, NMpeIHa3HaYeHHBIC U IMONyYCHHs MeTeoumHpopma-
UM, HEOOXOTUMOH I METEOPOJIOTHYECKOTO OOCSCIIEYeHUs B3JIeTa U I10-
CaJIKi BO3AYIIHBIX CY0OB Ha a’poapomax ['A.

Hopmanvuvle ycnoeus — 3TO Korja TemIieparypa OKpYKarolero
Bo3ayxa paBHa (20+5) °C, otHocuTenbHasE BIaKHOCTH Bo3myxa 30-80 %,
armocgepnoe nanenne 630-800 mm pr. c1. (840-1080 2/1a).

Oxpana mpyoa — CcUCTeMa 3aKOHOJATENbHBIX COIMAJILHO-
9KOHOMHYECKUX, TEXHHUCCKUX, CAHUTAPHO-TUTHCHUYCCKUX U OpraHH3aIim-
OHHBIX MEPOTNPHUATHH, 00€CTIEYNBAIONTNX 0€30MaCHOCTh TPYAA, COXpaHEHHE
3JI0POBBsI K pabOTOCHOCOOHOCTH YeJI0OBeKa B Mpoliecce Tpy/a.

Ilacnopm — NOKYMEHT, YAOCTOBEPSIONIHI TapaHTHPOBAHHBIC MPE]I-
MPHUATUCM-U3TOTOBUTEIIEM OCHOBHBIC MAPAaMETPBl U XapaKTEPUCTUKHU H3JIe-
TS

Ilepsuunas nosepxa cpedcmea usmepeHuii — TOBEPKa CPEACTBA U3-
MEpPEHUI1, IPOM3BOIUMAS IIPU BBIITYCKE €r0 M3 MPOU3BOJICTBA HIIH PEMOHTA.
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Tlepuoouueckas nogepka cpeocmea usmepenuii — TOBEPKA CPEACT-
Ba M3MEPEHHH, MPOU3BOINUMAS MPU €ro SKCIIyaTallud M XPaHEHUHU depes
ONpeNEICHHBIE IPOMEKYTKH BPEMEHH.

Ilepuoouueckoe mexnuueckoe obcCnydcusanue — TEXHAIECKOE 00-
CIIy’KMBaHUE, BBINOIHIEMOE 4Yepe3 YCTAaHOBJIECHHBIE B JKCILTyaTallMOHHON
JOKyMEHTAINN 3HaYCHIUsI HapaOOTKU MM MHTEPBAIBl BpEMEHH.

Togepra cpedcmea usmepenuii — OINpPEAEICHNE METPOIOTHIECKUM
OpraHOM IOTPELIHOCTEH CpeNCcTBa M3MEPEHUil M yCTaHOBJIEHHE €ro MpHu-
TOJHOCTH K NMPUMEHEHHIO (B OTJENBHBIX CIIydasX IpU MOBEpKE BMECTO OII-
peneseHus 3HaueHUH MOTrpeIIHOCTell MPOBEPSIOT, HAXOAATCA JIU OHU B J0-
ITyCKAaeMBIX NpeJienax).

Bepossimnocmo 6ezomrasnoii pabomsl — BEPOSTHOCTH TOTO, YTO B
npezenax 3a1aHHoi HapaOOTKM OTKA3 U3AENHs HE BOSHUKACT.

Hasnauennviii pecypc — cymMMapHasi HapaOOTKa M3JEHs, TIPH T0C-
TI)KEHHN KOTOPOW SKCIIIyaTalys JOJDKHA OBITh IPEKpalieHa He3aBHCHUMO
OT €r0 COCTOSTHHS.

Tozpewnocms cpedcmes usmepenuii — pasHOCTh MEXKIY ITOKa3aHUEM
npudopa M JIEHCTBUTEIBHBIM 3HAYEHUEM H3MEPSIEMON BEIMYMHBI (I H3-
MEPUTENILHOTO MPHOOpa); Pa3HOCTh MEXKIY NCHCTBUTECIBLHON W HOMHUHAIb-
HOW XapaKTepUCTUKaMHU IIpeoOpa3oBaHus, NPUBEACHHAS K €ro BBIXOTy (i
U3MepHUTENBHOro MpeobpasoBarens). [lorpemHocTH CpencTB M3MepeHuit
XapaKTepu3yloTcs IpeaesioM A JOMyCKaeMOro 3HAuyeHHs IOIPEIIHOCTU
CPEICTB M3MEPEHUI JAaHHOTO TUIA; MaTeMaTHYecKuM oxxupanuem M(A) u
CPEeIHUM KBaJPaTHYECKHM OTKIOHEHHEM o(A) MOTPENIHOCTH CPEACTB H3-
MEpPEHUIl JaHHOTO TUMA. Y CTAHOBIIEHBI CIEAYIOIIUE MPEIENbI JOMyCKaeMbIX
MOTPEHIHOCTEN CPEACTB U3MEPEHHA:

— abcomoTHbIE A = £0., TIe 0L — IOCTOSIHHAS BEJIMYHMHA,;

— npuBeneHHbe y = 100*A/xy , TAe y — B TPOIIEHTaX OT HOPMHpPYeE-
MOTO 3HaYEeHU Xy , A — aOCOIIOTHAS! TOTPEITHOCTb;

— otHOcuTenbHBIE 0 = 100*A/x + ¢, TOe x — 3HaYCHHUE H3MEePsIeMOit
BEJTMYHUHBI, C — HOCTOSIHHOE YUCIIO.

Ilopoe BIII] — nauano ydactka BIIII, KOTOpBIH MOXET UCIOIb30-
BaThCS I MTOCAAKH BO3AYIIHBIX CYHOB.

THoowcapnas bezonacnocms — COCTOSHHE OOBEKTa, MPU KOTOPOM
MIPAKTUIECKH FCKIIOYAaeTCsI BOZMOKHOCTh MOXKapa, a B CIIy4ae ero BO3HUK-
HOBEHHS NPEIOTBPAIIAETCs BO3AEHCTBHE HA JIIOJEH OMACHBIX (haKTOPOB
noxapa 1 o0ecrieunBaeTcst 3aluTa MaTepUaibHBIX IIEHHOCTEH.

Ilpedenvnoe cocmosnue — COCTOSHUE M3IENHA, IPH KOTOPOM €ro
JajbHEeHmass dKCIuTyaTalys J0JDKHa OBITh TpeKpalleHa M3-3a HeyCTpaHH-
MOTO HapylleHHs TpeOOBaHHMH 0e30IacHOCTH WM HEYCTPaHHMMOTO yXOJa
XapaKTEPUCTUK 3a YCTAHOBJIEHHBIE NPEJEIIbl, UM HEYCTPAHUMOTO CHUXKE-

218



HUsI 9PEKTUBHOCTH IKCILTyaTAUH HIDKE AOMYCTUMOM, a Takke H3-3a He-
00XOTMMOCTH CPEJIHET0 WIIN KAlUTaIbHOTO PEMOHTA.

Ipoonennwiii pecypc — HapabOTKa, yCTAHOBICHHAS MMOCTIE MPOBE/E-
HUSI OKCTIEPTU3BI H3JIENHsI, BBIPAOOTABIIETO CPEHUI pecypc.

Pe3sepsuposare — METOJ TOBBIIICHUS! HAISKHOCTH HM3/CIHS BBE-
JeHHEM H30BITOYHOCTH (M30BITOYHOCTH — JOIOJHHUTEIBHBIC CPEACTBA U
BO3MOXKHOCTH CBEPX MHHUMAIILHO HEOOXOIUMBIX JJIsi BBIOJHCHUS H3JIC-
JIUEM 3aJ]aHHBIX (PYHKIUI).

Peznamenm — cBOJ TIPaBWJ, YCTaHABJIMBAIONINNA MEPUOTUIHOCTD U
00BeM paboT, KOTOPBIE MOTYT OBITH OTMEHEHBI TOJBKO OpPraHAMM, YCTaHO-
BHBIIMMH PETJIAMCHT.

Pemonm — KOMIUIEKC OTepaIiii M0 BOCCTAHOBIICHUIO UCIIPABHOCTH
WK paboTOCIIOCOOHOCTH M3/IENNil 1 BOCCTAHOBICHUIO PECYPCOB U3CTHN U
HX COCTaBHBIX YacTel.

Pemonmonpuzoonocms — CBOHCTBO H3JENUS, 3aKIIOYAONICECS B
MPUCTIOCOOIEHHOCTH K TMPEAYIPEKACHHIO U OOHAPYKCHUIO MPUYUH BO3-
HUKHOBEHHUSI €0 OTKAa30B, MOBPEKACHUNA M YCTPAHCHHUS MX MOCIEICTBUIN
MyTeM HPOBEACHHS PEMOHTOB U TEXHUYECKOTO 00CITYKUBAHUSL.

Cepmugurxayuss — yCTAHOBJICHHE COOTBETCTBHS OO0OPYAOBaHUS
TpeGOBaHI/IHM ﬂeﬁCTByIOHlHX HOpM TOOHOCTHU K 3KCHHyaTaHI/II/I.

Cepmugurxam 2o0nocmu 060py006anust K IKCHAYamayuu — IOKY-
MEHT, YIOCTOBEPSIOIIHI COOTBETCTBHUEC JAHHOTO THIA 000PYIOBaHUS ad3po-
JpoMa JEeWCTBYIOIUM HOpPMaM TFOJHOCTH K 3KCIUTyaTallid 00OpYAOBaHUS
a’3pPOJIPOMOB ¥ CIENHAIBHBIM TPEOOBAHUSIM 3Ka3UMKA B OXKHIAEMBIX YCIIO-
BHUSIX 9KCILTyaTalnH.

Cpeocmeo usmepenuss — TEXHHYECKOE CPEJICTBO, HCIOJb3yeMOe
[PU U3MEPEHUSIX M UMEIOIee HOPMUPOBAHHBIE METPOJIOTHUECKHE CBOHCT-
Ba.

Cpox cnyoichvr — KalleHIapHast POAOJDKUTEIBHOCTh IKCILTyaTaAllUH
U3JIeTIHs OT e Havyalia Uik BO30OHOBIICHHUS MOCIIE CPEHEr0 W KAUTAIBHO-
0 PEMOHTA JI0 HACTYIUICHHS MPECIBbHOTO COCTOSIHUSL.

Texnuka 6ezonachocmu — CUCTEMa OPTaHU3AIMOHHBIX U TEXHHYE-
CKUX MEPOIPHUITHII U CPEJCTB, MPEAOTBPAIIAIONINX BO3/IeHCTBHEe HA Pabo-
TAKUIIUX OIIACHBIX HpOPI?;BO)ICTBeHHBIX (l)aKTOpOB.

Texnuueckoe obcayxcusanie — KOMIUIEKC ONEPAIIAil WIIH ONepariyst
0 TIOJICPIKAHHUIO PAOOTOCTIOCOOHOCTH YT UCTIPABHOCTH U3ACIHS IIPU €ro
HCTOJIB30BaHUH IT0 HA3HAYCHUIO, XPAHCHUU U TPAHCIIOPTHPOBAHUH.

Texnuueckue ycio6uss — HOPMATUBHO-TEXHHUYCCKHI JTOKYMEHT, yC-
TaHABJIMBAIOIINNA KOMIUIEKC TPEOOBAaHUN K MPOIYKIMH KOHKPETHBIX THIIOB,
MapoK, apTHUKYJIOB, pa3pabaThIBaeMbIil HA OCHOBE COOTBETCTBYIOIUX CTaH-
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JapTOB M B AOMOIHEHUE K HUM. TY pa3zpabaTsIBaroTCs Ha U3ACIHUS, IPEIHA-
3HAUEHHBIE /IS CaMOCTOATENPHOM MOCTaBKM IOTPEOUTENIO, a TAKXKE Ha
COCTaBHBIC YaCTH CJIOXHBIX M3nenuil. OHM BXOJAT B COCTAB KOHCTPYKTOP-
CKOW JTOKyMEHTAIlH W SIBJISIFOTCS. OCHOBHBIM IPABOBBIM JIOKyMEHTOM, Xa-
PaKTEepU3YIOLIMM KauyeCcTBO MPOIYKIUH IPH 3aKIIOUYCHUH JOTOBOPOB Ha €€
MIOCTAaBKY M MPEIbABICHUE PEKIaManunii.

Texnuueckuti pecypc — HapaboTka 00beKTa OT Hayaja JKCIUTyaTa-
UM WU €€ BO30OHOBJICHHS IIOCIE CPEAHETO M KalNTaJIbHOTO PEMOHTA JI0
HACTYIUICHHS IPEIEITbHOTO COCTOSHHUA.

Texnonocuueckas xapma — (HopMa TEXHOJIOTMYECKOH JOKYMEHTa-
LIMH, B KOTOPOH 3alMcaH BECh MPOIECC TEXHMYECKOTro o0cmyxuBaHus (00-
paboTKH) M3/eNus, yKa3aHbl ONEpallii U UX COCTaBHBIC YacTH, NPUMEHse-
MBIE MaTepHallbl, MPOM3BOACTBEHHOE O0OpPYIOBaHHE, TEXHOJOTHYECKHE
PEXUMBI U HEOOXOIUMOE JJIsl IPOBEICHHSI pabOTHI BpeMs (C YKa3aHHEM ero
COCTABJIAIOIINX ), KBATM(PHUKAIHS PAOOTHIKOB U JIp.

Tpebosanus bezonacnocmu mpyoa — TpeOOBaHHUS, YCTaHOBICHHEIE
3aKOHOJATEIbHBIME aKTaMH, HOPMaTUBHO-TEXHHYECKOH JIOKYMEHTALUEH,
NpaBWJIaMHA M MHCTPYKIHMSAMH, BBIIIOJIHEHHE KOTOPBIX obOecrednBacT 6e30-
MIACHOCTb TPY/a.

Yoocmosepenue 2o0nocmu obopydosanusn K sKcniyamayuy — J10-
KYMEHT, yIOCTOBEPSIOIIUA COOTBETCTBUE JK3EMILLIpa 000pyIOBaHUS cep-
TU(QUKATY W JAIOMIMH IPaBO HA €ro SKCIUTYaTAIHI0 B COOTBETCTBHH C yCTa-
HOBJICHHBIMH JIJIS JAHHOTO THIIa 000pYJOBaHUS OTPAHUUEHHUSIMH.

@Dopmynsp — JOKYMEHT, YJOCTOBEPSIONIMI TrapaHTHUPOBaHHbIC
TIPEANIPUSTHEM-N3TOTOBUTEIEM OCHOBHBIE NMapaMeTPhl U TEXHHYECKHE Xa-
PaKTEPUCTHKN H3JIENUsI, OTPaXKaloIlMe TEXHHYECKOE COCTOSHHE JAHHOTO
M3JEIHS U COJIePIKAIe CBEJCHUS 10 €ro dKCIUTyaTally (JUIMTEIbHOCTh U
yCJIOBHUs pabOThl, TEXHHUYECKOE OOCIy)KMBaHWE, BBl PEMOHTa W Jp. 32
BECh MIEPHOJ IKCILTyaTalun).

Dnexmpobezonachocms — CHUCTEMa OPraHU3AIMOHHBIX U TEXHHYE-
CKUX MEpOIPHSTHI M CPENICTB, 00ECIeUHBAIOIIUX 3aLIHUTY JIIOEH OT Bpe-
HOTO U ONACHOTO BO3/EHCTBUS JJICKTPHUYECKOTO TOKA, INIEKTPHUUECKOH Ty-
T'Hl, 3JIEKTPOMArHUTHOT'O TIOJISl U CTaTHYECKOTO AIIEKTPHYECTBA.

FOcmupoexa cpedcmeé uzmepenuti — COBOKYITHOCTh OTIEpalluii IO
JIOBE/ICHHIO TOTPEIIHOCTEH CPEACTB M3MEPEHUH /10 3HAYEHUH, COOTBETCT-
BYIOIIMX TEXHUYECKUM TPEOOBAHMSM.
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[Mpunoxernne 2
Cnucok a00peBHATYP U COKpalIeHUH

AWNY — aBTOHOMHOE UHJIMKATOPHOE YCTPOHCTBO.

AMMUHUC — aBTOMaTH3UPOBaHHAS METEOPOJIOrHYecKas HHPOpMaIu-
OHHO-U3MEPUTENbHAs CUCTEMA.

AMCT — aBHaIioHHAs METEOPOJIOTHYECKAs CTAaHIIUS TPaXKIaHCKAsl.

AMI] — aBHallMOHHBINA METEOPOJIOTUUECKHI LIEHTD.

APM — aBTOMaTu3upOBaHHOE pabodee MECTO.

APY — aBTOoMaTHuecKas peryIupoBKa yCUICHUSL.

ACMO - aBTOMaTH3UPOBaHHAS CHCTEMA METEO00CCICUCHHS.

ACIIJl — apToMaTH3UpOBaHHAA CHCTEMa Nepeaun JTaHHbIX.

ACY — aBTOMaTU3UpOBaHHAs CUCTEMA YIIPABJICHUS.

BJITB — 610k gat4nkoB Temiiepatypsl u BnaxkHoctd KPAMC.

BU — 0110k nHANKALNY.

BIIPM — GmmxHENpUBOTHON pagloMapKepHbIH MTyHKT.

BPB — 610K py4HOTO BBOJA.

BVYII — 6nok ynpasienus u nmpeodpasoBanust KPAMC-2.

B® — 6ok horomMeTprueCcKUi.

BMO — BceMupHast MET€OpOJIOTHYECKasi OPraHU3aLMsL.

BHI'O — BrIcoTa HUKHEH TPaHUIBI O0JIAKOB.

BIIH — BcrioMoraTensHbIH MyHKT HAOIIOACHUI.

BIIII — B351eTHO-NIOCA]0UHAS [I0JIOCA.

BII3II — BcemupHbIi LEHTpP 30HAJIBHBIX POTHO30B.

TI'occranpapt — ['ocygapcTBEHHBIN KOMUTET CTaHIaPTU3ALNN U MET-
POJIOTHH.

I'MC — ruznpomMereoposioruyecKkast CTaHLMS.

JABHI'O — maT4nk BEICOTHI HIDKHEW TPaHUIIBI 00JTaKOB.

JIBO — matumk BeICOTHI 001akoB KPAMC-2.

JJ1 — natunk atMocdepHoro napnenns KPAMC.

JAMJIB — naTyuk METeOpOJOrn4ecKon JalbHOCTH BUIUMOCTH.

HIIB — natyuk napameTpoB BeTpa.

3UII — 3amacHOe UMYIIECTBO B MPUCTIOCOOTICHHSI.

NBO — n3mepuTensb BBICOTHI 00IaKOB.

WHI'O — u3mepuTens HIKHEH TPaHHIBI 00TaKOB.

WD — nHCTPYKIMS TO 3KCIITyaTalHy.

NC — undopmaronHas cucrema.
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KIII — koMaHIHO-AUCTIETYEPCKUI TYHKT.
KPAMC — xoMIUIeKCHasi paJiMOTeXHWYECKas aBTOMAaTHYecKas Me-

teoponormueckass  cranius (KPAMC-M, KPAMC-M1, KPAMC-2,
KPAMC-2-APM, KPAMC-4).

3).

MJIB — MeTeopoiornyeckas JajabHOCTh BUIUMOCTH.

MO/] — MeTeoposorndeckast ONTHIECKas! TATBHOCTb.

MPJI — MeTeopoaoru4eckuii paguosioKaTop.

MC — MeTeoponornieckast CTaHIHA.

O3V — omepaTHBHOE 3aIIOMHHAIOIICE YCTPOHCTBO.

OITH — oCHOBHO# YHKT HaOIOCHUH.

PBO — perucrparop BeicoTsl 061akoB (PBO-2M).

P/IB — perucrparop mampHOCTH BumumocTu (P/IB-1, P/IB-2, P/IB-

Pocrumpomer — denepanpHas ciayxkba MO0 TUIPOMETEOPOJOTUU U

MOHHUTOPHHTY OKPY>KalOIEeH CPe/Ibl.

PTA — pynoHHBIH TenerpadHbIA anmapar.

CAII — crapToBbIil qUCTIETYEPCKHUH MYHKT.

TO — TexHHYECKOE ONHMCAHUE.

VYB]I — ynpaBineHue BO31YILIHBIM JIBHKEHUEM.

YI'MC — MexpernoHaiabHOE TeppPUTOPHATIBHOE YIpPaBIEHUE 110 THJ-

POMETEOPOIOTHH 1 MOHUTOPHUHTY OKpYXKaroIeil cpeibl.

YIBC — ycTpoiCTBO LEHTPaJbHOE BBIYMCIUTENILHOE CIELUATU3U-

posannoe KPAMC-2.

®U — horomerp ummybcubiii (OU-1, DU-2).
HI'MC — ueHTp 1o ruApOMETEOPOIOTHA U MOHUTOPHUHTY OKpPYXKalo-

el cpeasl.
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