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MABA 12. ADPO/IOTMYECKUE USMEPEHUA OABJIEHUA,
TEMNEPATYPbI U BJIAXKHOCTU

12.1 OBLLME CBEAEHUA
12.1.1 Onpepenenuns

lNpuBeaeHHble HMXe onpeaeneHns, OCHOBaHHble Ha ny6aukaunax BMO (1992; 2010a)
OTHOCATCA K a3POSI0OrMYECKUM U3MEPEHMAM C UCMOJIb30BaHMEM PaAMO30HAA.

Paduo3oH0: npnbop, NnogHMMaeMblli Ha ra3soHanoHeHHOW 060104Ke B aTMocdhepy U
CHaGXeHHbI YCTPOMCTBAMU A5 U3SMEPEHMNSA OJHOMO UM HECKO/IbKUX METEOPOIOTNYECKNX
napameTpoB (AaBneHus, TeMnepaTypbl, BAaXHOCTU U p.), @ Takxke pagnonepeaaTimkom Ans
nepeaayv MHgopmaumnm o pesynbTatax MU3MEPEHNN Ha CTaHLMIO HabnoAeHNs.

Paduo3oHO080e HabnodeHue: HabntoaeHMe C MOMOLLLbIO PpaiM030H/Aa 38 METEOPOJIOTMYECKUMMU
napaMeTpamu Ha BbICOTax, kak NpaBuJIo, 3a aTMOCEPHBLIM AaB/IeHUEM, TEMMNEPATYPONA,
B/1aXKHOCTbIO U 3a4aCTyHO 3@ TOPU30OHTa/IbHbIM BETPOM.

lMpumeyaHune: paano30HA MOXET MPUKPENATLCA K ra30Hano/IHeHHoW 060104ke (MM60 K ApyromMy MeAsIeHHO
ABUXYLLeMycs 6€CMNOTHOMY NeTaTe/IbHOMY annapary), UM KOHCTPYKLKUA MOXeT 6biTb npucnocobaeHa Kk Tomy,
4TO6bI COpacbiBaTbCs (Hanpumep, cbpacbiBaemblli 30HA,) C BO3AYLLHOIO CyAHa UM pakeThbl.

CmaHyus paduo30HOUPOBAHUS: CTaHLUS, Ha KOTOPOIA C MOMOLLbIO 3TEKTPOHHbIX CPEACTB
npoBoasTcsA HabnoaeHNs 3a aTMOCEepPHbIM aBieHUEM, TEMMNepaTy PO, BNaXHOCTbIO U, Kak
NnpaBun/o, rOPU30HTa/IbHbIM BETPOM Ha BblCOTaXx.

A3ponozut4ec1<oe HabnooeHue: MeTeoposiorn4eckoe Ha6n rogeHne, Npon3BsoaAnMMoE B cBoboaHoOM
aTMOCq)epe npAMbIMA TN KOCBEHHBIMU ME€TO4AaMUN U3MEPEHUNA.

A3posnoaudeckas CMaHyus, aspoao2udeckas CUHONMUYeckas CMaxHyus, CmaHyus memnepamypHo-
68empo6020 paduUO30HOUPOBAHUS: CTAHLLMA HAa MOBEPXHOCTU 3EM/IN, C KOTOPOW NPOBOAATCS
aspoJsiormyeckme HabnoaeHns.

3OHOUPOGGHU€’I onpeaeneHne ogHOro njin HeCKOJIbKUX METEOPOJ/IOTMHYECKUX NapaMeTpPOB Ha
BbICOTax C NTOMOLLbIO I'IpVI60pOB, NOAHMMAaEMbIX ra30HaMno/IHEHHOM O60)'IO'~IKOVI, CaMO/1IETOM,
3MeeMm, niaHepom, paKeT0|7| NT. M.

B HaCTOﬂLLI,eI\/'I rNlaBe pacCMaTpmnBatOTCA PpaAnN030HAOBbIE CUCTEMBI. l/I3mepeH|/|$|,
ocyuiecTBaifgseMble C NCMOJIb3OBaHMEM CnelnaibHbIX nnachopM, cneumnazim3anpoBaHHOIO
O60py,D,OBaHVIFI n CaMONEeTOB, N1 KOCBEHHbBIM o6pa30M cnpumMeHeHnem CcpeacTs
ONCTAaHUMOHHOTO 30HANPOBAHNA, TAKNX KaK MUKPOBOJIHOBbIE PaAMOMETPbLI N paMaHOBCKUe
ngapbl ANa nNaMepeHna cogepikaHna BOAAHONO napa B NOrpaHNM4YHOM C/10€ U Tponoccbepe,
paccMaTpunBaroTCA B ApPYyrux riaBax 4actum Il HacToAWEero P)IKOBO,CI,CTBa. PagnosoHpoBble
cncteMbl 06bIYHO MCNOb3YHOTCA A9 U3MEePeHUA AaB/IEHNA, TEMNEPaTypbl U OTHOCUTENbHOM
BN1aXXHOCTU. B 60/bLUMHCTBE onepaTtMBHbIX MYHKTOB paANO30HA40BbIE€ CUCTEMbI NUCMOJIb3YHOTCA
Tak>e A4 onpenesieHna BeTpa Ha BbiICOTax (CM. 4acCTb |, rnaBa 13) Kpome TOro, Ha HEKOTOPbIX
paano3oHgax yCtTaHOBJ/IEHbI CUCTEMbI AaTHYUKOB A4 ONpeae/IeHNA TakKNX XapakKTepPUCTUK
aTMOCq)epbl, KakK coaep>KaHne 030Ha Ui pagnoakTUBHOCTb. B HaCTOﬂLLI,eVI rnaBe 3T
OO0NO/IHUTEIbHbIE USMEPEHUA I'IO,CI,pO6HO HE pacCMaTpUBalOTCA.

12.1.2 EAMHMLBI, UCNOJIb3yeMble MPU a3POJIOrNMYECKUX U3MEPEHUNAX

EanHuuamn M3MEPEHUNA METEOPO/IOTNHECKNX MapaMeTPOB MNMpu paano30HA0BbIX Ha6fHO,Cl,eHl/IFIX
ABIAKOTCA rektonackasab 414 AaB/1EHUA, rpaaycC LLeﬂbCVIFI ana reMmnepartypbl U NPOLLEHT
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AN OTHOCUTENIbHOW BNaXXHOCTU. [laHHble 06 OTHOCUTENIbHOM B/IaXXHOCTU COO6LLA0TCA NO
OTHOLUEHWIO K JaBJIEHMIO HACbILLLEHHOTO Mapa Haj, MOBEPXHOCTbIO BOAbI AaXke Npu TemnepaTypax
Huxe 0 °C.

EavHunuen reonoTeHLManbHOM BbICOTbI, MCMONb3YEMON MPU a3PONOrn4eckmx HabntoaeHnsX,
AB/IAETCA CTaHAAPTHBIN reonoTeHuManbHbli MeTp (rn. M), onpeaensemsblii kak 0,980 665
AnHamunyeckoro Metpa. OTHOLLEHNE MeXAY reonoTeHLnanbHOM BbICOTOM U FeOMeTPUYeCKom
BbICOTOM NpeAcTaBneHo B pasgene 12.3.6.2. Pa3nnyuns B HUXHe Tponocdepe He CTONb BENKMY,
O HaKO C yBe/MYEHNEM BbICOTbl OHW YBE/IUYMBAIOTCA.

Mpwn pacyeTax AaHHbIX, NOJly4YEHHbIX C MOMOLLbIO PaAMO30HA0B, C/le[lyeT NCNOb30BaTh
3HaYeHns pusmyecknx PyHKLUMA N NOCTOAHHBIX, NPUHATbIe BMO (2011a).

12.1.3 MeTteoponornyeckue rpe6oBanus
12.1.3.1 Paduo3oHdoebie daHHbIe 0/11 Memeoposiozu4eckozo obecneyeHus

Asponiornyeckne nsmMepeHuns TemnepaTtypbl, OTHOCUTEILHOW BIAXHOCTU U BETpa — Tpu BUAa
OCHOBHbIX U3MePEeHUI, faHHble KOTOPbIX NCMOb3YIOTCA MPU MHULMANN3aLMn aHaan3oB
MoAesiel YMC/IeHHbIX MPOrHO30B MOroAbl 419 ONepaTUBHOIO NPOrHO3MPOBaHMA NOrOAbI.
Pagnosonabl o6ecneymBatoT 60/bLUYIO YacTb U3MEPEHNI TeMMepaTypbl U OTHOCUTE/IbHOWN
BNaXHOCTUN B TOMKax Haj Cyllel, B TO BpeMs Kak paAno30H/bl, 3anyckaemMble C OTAaNeHHbIX
OCTPOBOB WM MOPCKMX CYA0B, MOTYT NpakTU4eckn obecne4ymsatb O4eHb OrPaHNYEHHbIN, HO
BaXXHbIVi OXBAaT TaAKMMU AaHHbIMU Haj OkeaHaMu. MI3mepeHuna TemnepaTtypbl C paspeLleHmem no
BEPTUKAJIN, aHAIOTUYHbIM Pa3pPeLLEeHNIO MPU PaAn0o30HA0BbIX U3MEPEHUSAX, MOTYT NPOBOAMUTLCS
¢ camoneTa nMbo BO BpeMs Habopa BbICOTbl 1 CHMXeHUS, TM60 Npu noseTe Ha KPemcepcKnx
swenoHax. CamoneTHble HabnogeHNs BO BpemMs Habopa BbICOTbl Y CHUXEHUS MCMNO/b3YOTCA
AN AONONHEHNS PaANO30HA0BbIX HAGNIOAEHNI HAA CyLIEn N B HEKOTOPbIX Cy4Yasx MOTyT
NCNoJ/b30BaTbCs BMECTO PaAMO30HA0B B OTAE/IbHO B3ATON MeCcTHOCTU. CaMoneTHble
HabNoAeHNS Ha KPeNCepCKMx 3LeloHax o6ecne4YnBatoT M3MepeHns Kak Haj CyLlen, Tak n

Haz okeaHamu. HabntogeHuns co CnyTHMKOB, HAXOAALWMXCS B HAAMPE, 3a pacrnpefeeHnem
TemnepaTtypbl U BOAAHOIO nNapa obecrneymnsatoT 60/iee HU3KOe BEPTMKaNbHOE paspeLleHune,
4yeM M3MepeHus C NOMOLLbIO PaAM030HA0B UK BO3AYLWHbIX CyA0B. CnyTHMKOBbIE HabntoaeHNs
0CO6€EHHO BaXkHbl A5 NOel aHa/M3a YNC/IEHHOrO NPOrHo3a Norobl Haj okeaHamMu 1 B
ApYyrux parioHax 3eMHOrO Lwapa, rae AaHHbIX PagMO030HA0BbIX U CAMOETHbIX HabntoAeHN
HeJO0CTaTO4YHO WU/IN FAe OHM OTCYTCTBYIOT COBCEM.

To4Hble U3MepeHns BePTUKaIbHOM CTPYKTYPbl MOen TeMnepaTypbl U BOASAHOMO Napa B
Tponocdepe Ype3BblHaliHO BaxHbI 419 BCeX BUAOB NPOrHO3MpPoBaHMs, 0COO6eHHO AN
pernoHasbHOro 1 MeCTHOro MPOrHO3MPOBaHUS, a Tak>e MPOrHo3a TekyLen noroasl. Mpodgunn
TemnepaTtypbl aTMOCepbl XapakTePU3yoTCa Pe3KMMU M3MEHEHUAMM NO BEPTUKANN, 1
N3MEHEHUs OTHOCUTENIbHOM BNaXXHOCTH, CBA3aHHbIE C Pe3KUM M3MEHEHNEM TemnepaTypbl,
06bI4HO 6bIBAOT 4OCTAaTOYHO PE3KO BblpaXKeHHbIMK (CM. pucyHok 12.1). UsmepeHuns nossonstot
NOCTPOMUTb TUMUYHbIN BEPTUKAJIbHBIN paspes3 coes 061akoB v TymaHa. Takas BepTukaabHas
CTPYKTypa TemnepaTtypbl U BOASAHOrO napa o6yCcnoBAMBaeT yCTOMYMBOCTb aTMOCepbl U,
cnepoBaTtesibHO, KOIMYECTBO U (hopMbl 0671aK0B, KOTOPbIE JO/IKHBI MPOrHO3MPOBATbLCA.
Pagno3oHaoBbIe M3MePeHNs BEPTUKAJIbHON CTPYKTYPbl MOTYT, Kak NpaBuio, MPOU3BOAUTLCS C
TOYHOCTbIO, AOCTAaTOYHON A5 yA0BAeTBOPeHM 60NbLLIMHCTBA MOTPe6HOCTEl Noib3oBaTenen.

[aHHble 3MepeHnit BepTHKaIbHOM CTPYKTYpPbl Mosel TeMnepaTypbl 1 OTHOCUTE/IbHOMN
B/1aXKHOCTU C BbICOKUM pa3spelleHnemM nMetoT 60bLIoe 3Ha4YeHne 419 UCCef0BaHNniM
3arpasHeHunsa okpysatowiel cpenbl (Hanpumep, AN onpeaeneHnsa TONLUNHBI NOTPaHNYHOro
cnos atmocdepsl). Takoe BbICOKOE pa3peLleHmre Npu N3IMepPeHNAx BEPTUKaNIbHON CTPYKTYpPbI
Heo6X0AMMO Take 419 BblYNCIeHUS BAMAHMA pedpakumnm aTMocdepbl Ha pacnpocTpaHeHne
31eKTPOMArHUTHOTO U3yYeHUS UK 3BYKOBbIX BOJIH. Pa3pelleHune no BpemMeHU AOMKHO

6bITb Kak MOXXHO 6obLue, Hanpumep, 1 ¢, Ho He 6onee 5 c. [ToMUMO 3TOroO, AN MONYyYeHUS
KOPPEKTHOro onncaHna atmocepbl TpebyeTcs MHPOPMaLUSA O BPEMEHU U NOJSTOXKEHUM
paAno30HAa Ha KaXX40M YPOBHe.
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[ns rpaxaaHCcKon aBuaLmn, apTUANEPUN U APYTUX MPUMEHEHWI B 061aCcTN 6aNANCTUKNK,

TakMx Kak 3anyck KOCMUYeCKMx annapaTtosB, HeOO6X0AMMbI ONepaTUBHbIE AaHHble NOAPOOHbIX
N3MepeHui NIIOTHOCTU BO3AyXa B 3aBMCMMOCTU OT AaBNeHns (pacCHMTaHHbIX Ha OCHOBE JaHHbIX
paAno30HA0BbLIX U3MEPEHUI TeMNepaTypbl U OTHOCUTENbHON BIaXXHOCTK).

Paano3oHaoBble HAGOAEHNA TaKXKE BaXKHbl 415 UCCeJ0BaHNI N3MEHEHUS KIMMaTa Ha
BbicoTax. [py 3ToM Heo6x0A4MMO Hag /iexalmm o6pa3om BECTU PerncTpaLmnto CUCTem, KOTopble
NCNONb3YOTCS AN5 U3MEPEHUA, BKJTOYas MHPOPMaLLMIO O BEpCUMM NPOrpaMMHOro obecneyeHums
N KOPPEKTUPOBKAXx, U O PacxXofHbIX MaTepuanax, a Takxxe o MeTogax HabntogeHnn (Hanpumep,
AJIVHE MOABECKM paAno30HAa), MPYMEHsIeMbIX Hapaay C cuctemMamu. Knmmatonorn npeanoynm
6bl, 4TOObl HeO6paboTaHHbIE JAHHbIE APXMBUPOBAINCL AOMOIHUTENBHO K 06paboTaHHbIM

Temnepatypa BnaxHocTb

BobicoTa (kM)
w

-25 -20-15 -10 -5 0 5 10 15 20 25°C 10 15 20 25 30 35 40 45 50 55 60 6:‘; 70 75 80%

a) npumep npoduneit AHeBHON TeMMnepaTypbl 1 BAAXHOCTU, NOJYYEHHbBIX B X0ae
B3aVIMHOIO CPaBHEH M BbICOKOKAa4eCTBEHHbIX CUCTEM paAno3oHanposaHus BMO
B AHU3aHe, KnTai (22° . w.). 3oHAMpOBaHUe, NpeAcTaBNeHHOe CepbiM LiBETOM, 6bI10
OCyLL,eCTB/IEHO Yepe3 8 4YacoB NOC/ie 30HANPOBAHMS, KOTOPOE U306 paxKeHO YEPHbIM LIBETOM.
OTHOCUTENBbHO HebONbLLIVE CABUTY B CKOPOCTU U3MEHEHMS TemnepaTypbl N0 BepTMKanu 6biimn
cBsi3aHbl C 6bICTPBLIM NaZileHneM OTHOCUTENbHOM BRaxHocTyu (B palione 0,7, 1,6, 3,5, 5,5 n 8 km).

Temnepatypa BnaxHocTb

[
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0 5 10°C 1015 20 25 30 35 40 45 50 55 60 65 70 75 80 859095 %
b) npumep TemMnepaTypbl U OTHOCKUTENbHOM BAaxHOCT netom B 0600 BCB
B CoeanHeHHoM KoponescTse (50° c. L), IeMOHCTPUPYIOLWMIA Herny6oKuiA cno
100-npoL,eHTHOM OTHOCUTE/TLHOW BNAXHOCTU B TyMaHe B6/1M31M MOBEPXHOCTU 3eMN

1 04eHb pe3Koe NajeHne OTHOCMTENbHOM BIaXXHOCTMW B CIOAX TeMMepaTypHOi
nHBepcmmn mexay 1,5 n 2 kM 1 Ha BbicoTe 3,8 kM.

PucyHok 12.1. Mpumepsbl npocuneit tTemnepatypbl U OTHOCUTE/IbHOW BAAaXXHOCTU B HUXKHEN U
cpeaHeii Tponocdepe.
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AaHHbIM 1 6blIM AOCTYNHbBI 418 NOCAeAY IOLLNX KIMMaTON0TMYeCKNX NcCaefoBaHnM.

M cKkounTenbHO BaXXHO perMcTpupoBaTh /ilo6ble M3MeHeHMs B MeToAax HabnogeHuns,
BHeAPSEMbIX C Te4eHMeM BpeMeHWN. B 3ToM KoHTekcTe 6b1J10 COMTEHO UCK/OHYUTENBHO BaXHbIM
YyCTaHOBUTb BCE Te M3MEHEHUS B PaAMO30HA0BbLIX MPMbopax 1 NpakTUYeckmnx npoueaypax,
KOTOpble UMeIM MeCTO C MOMEHTa HavaJ/la MCNo/Ib30BaHNsA PaAM030HA0B Ha PeryaspHom
ocHoBe (cM., Hanpumep, WMO, 1993a). [lna nccnegoBaHuii UsSMeHeEHUS KAnMaTa, OCHOBaHHbIX
Ha pagMo30HA0BbIX U3MepeHnax, TpebyeTca Ype3Bbl4alHO BblcoOKas CTabuAbHOCTb
cMcTeMaTMYeCcknx NorpeLlHoCTer B AaHHbIX PaaMO30HA0BbIX M3MepeHuii. OaHaKko NorpeLHoCcTm
B 60/1€e paHHUX PaAM030HA0BbIX NU3MEPEHUAX HEKOTOPbIX METEOPOIOTMYECKNX MapaMeTpoB,

B YAaCTHOCTW OTHOCUTEJIbHOM B/IaXXHOCTWN U AaBneHUs, 6blIN CINLLKOM BbICOKM N C/TOXHbI 4151
TOro, 4To6bl MPOM3BECTU OCMbIC/IEHHbIE KOPPEKTUPOBKUN Ha BCEX YPOBHAX, KOTOPble TpebytoTcs
AN NCccieOBaHUI U3MEHeHUI kanmara. B cBa3m ¢ 3Tum noHago6bmanch ycoBepLUEHCTBOBaHNS
N U3MEHEHUS B KOHCTPYKLUUAX paano3oHaoB. Kpome Toro, yuntbiBas orpaHM4eHHOCTb
CpeacTB, HaNpas/iieMbiX HA MeTEOPOOrn4yeckne HabaeHNA, U kenaHne NPoao/IXaThb
LWwnpokoMacLuTabHoe Ncnosb3oBaHNe paanmo3oHA0B, HE06X0ANMO, HTOObI pacxoHble
mMaTtepuvanbl 419 paAN030HA0B OCTaBaIMCh AeLleBbIMU.

Korpa BHeApAOTCA HOBble KOHCTPYKLUM PaANO30HA0B, YPE3BblYANHO BaXHO, YTOOLI

6b110 NPOBEeAEHO AOCTAaTOYHOE KOMYECTBO UCMbITAHUA HaAEXHOCTU M TOYHOCTU HOBbIX
pPaano30HA0B MO CPaBHEHMIO CO CTapbiMU C TeM, 4TOObI BpEMEHHbIE pAAbl HAG0AEHNI Ha
CTaHLMMN MOXHO 6bIN0 MPUBECTU K COMTaCOBAHHOMY BU/Y Ha OCHOBE JaHHbIX CPDAaBHEHMS.
Takoe cornacoBaHme He JOMKHO NPUBOAUTL K MOHMXEHUIO Ka4eCTBa XOPOLUUX pe3y/ibTaToB
N3MepPEeHUI, NOyYEeHHbIX NPY NOoMoLL M 60Jiee COBEPLUEHHbIX PagnN030HA0B, pajn TOro, 4Tobebl
o6ecneynTb X CONOCTaBUMOCTb C U3MepeHnamm 6oJiee HU3KOro ka4ecTsa pagmMo3oHAaMum
60nee paHHen kOHCTpykUMK. CneayeT Takxke NPpM3HaTh, YTO B HEKOTOPbIX C/y4asx MOrPeLHOCTH
B 60J1ee paHHUX U3MEPEHUSAX OblIN CINLLIKOM BEINKU, YTOObI UX MOXHO 6bI/10 NCNO/b30BaThb

B K/IMMATO/I0MMYeCKNX NCCefoBaHMAX (3TO 0COB6EHHO OTHOCUTCS K HeJaBHUM U3MEPEHUAM
OTHOCUTE/IbHOM BAAXHOCTK, CM. pa3gen 12.5.7).

[Monb3oBaTtenam cnenyert NOWTU Ha onpep,eneHHb||7| KOMNPOMMUCC B OTHOLWEHUN TOYHOCTU CUCTEM
M3mepeHm‘/’| CYy4€TOM TOlro, 4TO U3roTOBUTEJIN PAaANO30HA0B MPOU3BOAAT CUCTEMbBI, KOTOPbIE
AO0J1KHbI pa6OTaTb B ‘-Ipe3BbI'~IaI7IHO LIMPOKOM CNMeKTpE METEOPOTOTUYECKUX YCﬂOBMﬁi

nasneHne ot 1 050 go 5 rlla

Temnepatypa ot 50 °C go -95 °C

oTHocuTenbHas BaaxxHocTb 0T 100 % no 1 %

30 rMa Ha noBepxHocTu Ao 10~ rla ans paBneHns BOAHOro Napa B Tpononayse 414
TPOMUKOB

I'IpM 3TOM CUNCTEMBbBI AOJTXKHbI TaK>XXe 6bITb B COCTOSSHUM NMOCTOSIHHO U HaaeXHOo
quHKLI,VIOHMpOBaTb, HECMOTPA Ha CUJIbHbIE A0X AN, TPO3bl U TAXENbIE YC/TOBUA O6J'Ieﬂ,eHeHl/Iﬂ.

Hanbonee HM3KMe TemnepaTypbl Yalle BCero BCTpeyatoTcs B6/IM3M TPONNYECKOM 1
cy6Tponun4yeckon Tpornomnay3bl, XOTS 3MMOI O4eHb HU3KWe TemnepaTypbl MOTYT Take
HabnoaaTbcs Ha 60iee BbICOKMX YPOBHSX B CTpaTochepHOM MonspHoM Buxpe. Ha pucyHke 12.2
npeacTaBneHbl NpuMepbl Npodunen Ans cy6bTponnkoB: k npumMepy, (a) B AHuU3aHe, Kutai

(22° c. w.) netom un (b) Ha 50° c. w. netom n 3umoi B CoeanHeHHoM KoponescTtse. bonee
HU3Kne TemnepaTypbl B61M3M Tpononaysbl B TPONMKax NpeAcTaBAsioT OCHOBHYIO TPYAHOCTb
A5 onepaTuBHbIX U3MEPEHUI C UCNO/Ib30BAaHNEM AAaTYMKOB OTHOCUTENbHOM BNAaXHOCTH,
MOCKO/IbKY Ha CErOAHALIHNN AeHb N1LLb HEMHOTME U3 HUX BbICTPO pearnpyoT Ha TeMneparypy
Huxe —-70 °C (cm. pasgensl 12.5.7.6 n 12.5.7.7). Taknm o6pa3om paano30HAbl, KOTOPblE yCNeLHO
(pyHKLMOHUPYIOT MO BCeW Tpononayse Ha CpeAHUX LUMpoTax, No-BuaMMoMy, obecneynsatoT
MeHee HaZleXkHble M3MepPeHNS OTHOCUTE/IbHONM BIaXXHOCTU B BEPXHEW Tponocdepe B TPONMUKAX.

PagnosoHnaoBoe M3MepeHne HanoMMHaeT MOMEHTasIbHYt0 BbIGOPKY OTAE/1bHOro €101
aTMocdepsbl (paano3oHa 06bl4HO NogHnMaeTcs Ha 300 M B MUHYTY). Koraa kpaTkocpoyHble
nykTyaumm Temnepatypbl aTMOCepbl OT rpaBUTaLMOHHbIX BOJIH U TypOYNEHTHOCTN HEBETNKMY,
paano30HA0BOE N3MepeHMe MOXET OTo6paxaTb CUTyaL MO HaJ, MECTHOCTbIO JOCTaTOYHO

3 (PeKTUBHO Ha MPOTAKEHUN MHOTUX YacoB. C Apyroi CTOPOHBI, koraa atmocdepa o4eHb
n3MeH4MBa (HanpumMep, KOHBEKTUBHbIV MOrPaHNYHbIA C/10M aTMoCcdepbl), MOMeHTabHas
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Temnepatypa
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(b) CoeanHeHHoe KoponescTBo, neTo (YepHblii Npocdusib)
1 3uma (cepblit npodub)

PucyHok 12.2. NMpumepbl oTAENbHBIX MOJIHBIX Npoduiel TeMnepaTypbl, NOJly4eHHbIE NPU
NOMOLLM LIaPOB-30HA0B 60/1bLLIOro pasmMepa, NPUroAHbIX A1 KIMMaTuiecknx HabnroaeHnn.

Bbl6OpKa MOXeT 6bITb IeNCTBMUTENbHA He 60/1ee MUHYTbl U MOXET He COOTBETCTBOBATb
peanbHOMY CpefiHeMY 3HAaYeHMIO HaJ MeCTHOCTbIO Aaxe B TedeHume Yaca. Ha pucyHke 12.2 (a)
nony4YeHHble PaAnMo30HA0M TeMnepaTypbl B Tponocdepe 6biv 6onee BOCNPOU3BOAMMbI CO
BpemMeHeM, 4eM B cTpaTocdepe, BCNeACTBME CYLLLECTBEHHOTO BJANAHMA rpaBUTaLMOHHbIX BOJH
B cTpaTocdepe. Takme 6osee CyLLLeCTBEHHbIE PACXOXAEHNS Ha BbICOTax He OblIN pe3ynbTaToM
norpewHocTy npubopa. AHanorMyHo, koanebaHma TemnepaTypbl N0 BepTUKaan B cTpatocdepe,
npuseAeHHble Ha pucyHke 12.2 (b), He ABNAlOTCA pe3ynbTaTOM NOrpeLHoCcTM Npnbopa,
NMOCKOJ/IbKY BO BPEMS UCMbITaTE/IbHbIX MO/IETOB OAHa U Ta XXe CTPyKTypa Gblia nony4veHa
N3MePEHUAMM NPU MOMOLLUN ABYX PaANO30HA0B Pa3IN4HOro TUNa.

12.1.3.2 B3aumocesn3eb Mexkdy cnymHUKO8bIMU U padu030HO08bIMU a3posiozudecKkumMu
usMepeHUsSMu

Ha6}'IIO,CI,eHVIFI CO CNYTHUKOBbIX CUCTEM, HaXO04ALWNXCA B Haanpe (B CaMOW HUXHENM TouKe
FOpMBOHTa), He AaloT npeacraBneHns o BepTI/IKaJ'IbHOVI CTPYKTYypE C TOW e TOYHOCTbIO
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WK CTEMEeHbIO AOBEPUS, KaK CUCTEMBI, YCTAHOBJ/IEHHbIE HAa PAAMO30HAAX UAU BO3AYLLUHbIX
cynax. CoBpeMeHHble CMyTHUKOBbIE CUCTEMbI 30HAMPOBAHUA TemnepaTypbl 1 BOASHOTO

napa obecne4msatoT HabnogeHne NM60 3a BOCXOAALLMMN MOTOKAMUN U3NYHEHUS B
WHppakpacHol 061acTn OT SMUCCUN ABYOKUCK YINepoaa Uan BOAAHOTo napa, 1mbo, B kayecTBe
anbTepHaTMBbl, — SMUCCUN KNCNOPOAa N BOASIHOIO Napa B MUKPOBOJIHOBOM AnanasoHe

(cM. vacTs I, rnaBa 3). 3o0HAMpPOBaHMe Kak B MHMpakpacHon o61acTu, Tak U B MUKPOBO/THOBOM
AnanasoHe MMeeT UCK/I0YNTEIbHO BaXHOE 3HaYeHne 415 TeKyL,ero onepaTMBHOro NPOrHo3a
noropbl. 13nyyeHune, 3a KoTopbiM BeaeTcs HabnogeHne Co CnyTHMUKa, NpeacTaBaseT coboim
WMHTErpupoBaHHOE N3yyeHune B aTMoCcepe Ha pasHblx YPOBHSAX. [JMana3oH ypoBHel
onpejensercsa pacnpeeneHnemM n3yvaroLmx ra3os No BepTUKaan 1 NOrioLLeHNEM CO
CTOPOHbI aTMOCepbl Ha HaCToTax CMYyTHUKOBOTO KaHana. JJaHHble 0 60/bLUVHCTBE U3/TyHeHUNA,
noJly4YeHHble N0 OAHOMY CMYTHUKOBOMY KaHasly MU3MepeHus TeMnepaTtypbl, NpUbanM3NTeIbHO
COOTBETCTBYIOT CpeAHeN TeMnepaType C10s, TO/LLNHa KOTOPOro COCTaB/IseT, N0 MeHbLUel
mepe, 10 kM. OaHako coBpeMeHHbIM MHTepdepomeTpam c npeobpasoBaHnem Pypbe,
(pyHKUNOHUPYIOLWMM B MHpaKpacHom 061acTu, yaanocb AOCTUYb ropa3fo 60see BbICOKOro
pa3peLueHnsa no BepTuMKaan, MCNosb3ys MHopmauuio oT ropasao 60/bLUero Yyncaa kaHaaos

C HECKOJIbKO OT/IMHAIOLLMMMNCA XapakTepucTnkammn abcopbumn. PacnpeaeneHune no sbicote
(BecoBas dyHkLMA) HablOAaEMOro U3NyYeHNs B KaHane Ans u3MepeHus TemnepaTypbl
N3MeHSeTCs B onpe/e/IeHHON CTeNeHn B 3aBUCMMOCTUN OT reorparyeckoro MectonooxeHums.
3TO NPOUCXOANT MOTOMY, HTO CMOCOBHOCTb aTMOCepPbl NEPEHOCUTb U3NTyHEHME HE3HAYUTENbHO
3aBUCUT OT TeMnepaTtypbl. KOHLEHTpaLMa N3ny4atoLLnx ra3os MOXeT c/ierka kosieb6arbcs

B 3aBMCMMOCTU OT reorpacn4eckoro MecTonoaoXeHNs 1 Hann4yma 061a4HOCTU; Ha 06MeH
paAvauOoHHbIM TEMNIOM MOTYT Takke 0Ka3blBaTb BJAUSHWE a3p030/11 U ByIKaHUYecKas Mbifb.
Takvm 06pa3om, OCHOBHbIE CMYTHUKOBbIE HAa6OAEHMA 3a TeMnepaTypo NyTeM 30HAMPOBAHNS
o6ecne4ynBaloT XxopoLlee ropu3oHTabHOE paspeLleHme 1 NPOCTPAHCTBEHHbIN OXBaT NO

BCEMY 3€MHOMY LLAPY A1 CPaBHUTENbHO TOJICTbIX C/I0€B N0 BEPTUKA/IN, OAHAKO TOYHOE
pacnpepeneHune Habno4aeMoro atMoCcepHOro n3ny4eHus no BepTukaam B Kakon-nm6o
3a/laHHON TOYKe onpeaennTb TpyAHee.

bonbluas yacTb AaHHbIX 06 M31y4YeHUK, NoyvaeMblx NPy HabloAeHUAX B HaaMpe no
CNYTHWKOBbLIM KaHanam A/19 U3MepeHns CoOAePKaHNA BOASHOIo Nnapa B Tponocgepe, OTHOCUTCA
K Cnosim aTMocdepbl TO/ILLMHOM NPUMEPHO OT 4 A0 5 kM. [laBneHune B aTMOCepPHbIX C/I05X,

3a U31y4YeHneM KoTopbix HabloAal0T NPY MOMOLLM KaHana A9 U3MepPeHNs BOASHOrOo napa,
KoniebneTcs B 3aBUCUMOCTM OT reorpacm4eckoro MecTonooxeHns B ropasgo 6onbluen
CTeneHu, Yem B C/lyYae KaHa 0B 419 U3MepPeHna TemnepaTypbl. DTO CBA3aHO C TeM, YTO TOILLMHA
CNos 1 faBNeHne B CepefinHe CNos, 3a KOTOPbIM BeAeTcs HabloAeHWe, B 3HaYUTENbHON CTENeHN
3aBWCAT OT pacnpeaeneHns BOAAHOIo napa no Beptukann. Hanpumep, ciou, 3a KOTOPbIMK
BefeTca HabtoAeHne C MOMOLLbIO ONpeAe/IeHHOro KaHana 419 U3MepeHns BOASHOro napa,
6yayT pacnonaraTbcs 6/1Mxke K 3eMHOM MOBEPXHOCTM B C/ly4ae, Koraa BepxHsas Tponocgepa
o4yeHb cyxad. [NokasaTenun n3ny4yeHus, 3a KOTOPbIMU BeAeTCA HabloAeH e NPU NOMOLLM KaHana
AN9 U3MepeHns BOASHOTO Napa, 3aBMCAT OT TeMnepaTypbl BOAAHOro napa. lNoatomy paccumTathb
pacnpejeneHne BOAAHOIO napa no BepTMUKaan MOXKHO NLLb B TOM C/1y4ae, eC/ivi UMeTCs
npuemMnemMble JaHHble O BEPTUKaNbHOM CTPYKType Nons TeMnepaTypbl.

CnyTHUKOBbIE CUCTEMbl TMMOOBbIX HAabAOAEHUIA MOTYT o6ecneynBaTb M3MePEHUS CTPYKTYPbI
atMocdepsbl ¢ 60/1ee BbICOKUM BEPTUKabHbIM pa3peLleHnemM no CpaBHEHUIO CO CNYTHUKOBbIMU
cMcTeMamu HagupHbIx HaboAEeHUIA; NPUMEPOM CUCTEMbI TaKOTO TUMa ABASETCA U3IMepeHne
TemnepaTtypbl M BOAAHOIO Napa, pacCYnTaHHbIX 415 Cy4YaeB NCYE3HOBEHUSA paanoCurHania
rno6anbHOM cncTeMbl onpegeniedns mectononoxenns (TCOM). Mo aTon meToamke
BEpPTMKaJIbHas CTPYKTypa n3mepseTcsa BAOb FOPU3OHTANM NO KpaliHel Mepe Ha yAaneHHOCTb
200 km (Kursinski et al., 1997). 3Ta MmeToAMKa LUMPOKO NCMONb3yeTCA B HacTosALLEee BpeMs,
NOCKOJ/IbKY MO3BOJIieT NPOBOANTL 60Jiee COBEPLUEHHbIE U3MEPEHUS BEPTUKAIbHOM CTPYKTYpPbI
Temnepartypbl, 0CO6EHHO B palioHe Tpononay3bl, FAe PagMo30HAbl HE NCMO/b3YIOTCA.

Takum 06pa3om, meToabl, pa3paboTaHHble A58 NUCNONb30BaHUSA UHOPMaLLUKM, MONYHEHHOM NpU
NMOMOLLM 30HANPOBAHUA CO CMYTHUKOB, B MOZE/ISIX YAC/IEHHOTO NPOrHO3a NOoroAbl, BK/A0YaloT B
ceba HdopMaLMio, NOJIYHYEHHYIO C NOMOLLbIO APYTUX CUCTEM HabNtOAeHUS, TNaBHbIM 06pa3oM
paano30HA0B 1 BO34YLUHbIX CYA0B, WIN HENOCPEACTBEHHO U3 Noel MOAENN YNCIEHHOTO
nporHo3a noroabl. PagnosoHaosas nHopmaLmns MoXeT coaepxaTbCsl B NepBOHaYvabHOM’
OLeHKe BEPTMKaJIbHOWN CTPYKTYpPbl B Kakoi-nnbo 3afiaHHOM reorpadyeckoi ToUKe; 3Ta OLeHKa,
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B CBOIO O4Yepe/b, PaCCHMUTLIBAETCA HAa OCHOBE MOoJIel MPOrHOCTUYECKO Moaenn unn 6epetca
13 CMPaBOYHMKOB, B KOTOPbIX AAaHHbIE O BO3MOXHOW BEPTUKaIbHON CTPYKTYpe OCHOBaHbI Ha
TUMWYHBIX PaAMO30H0BbIX U3MEPEHUAX B JaHHON reorpadnyeckon Touke nin B 3aBUCUMOCTHU
OT TUNa BO3AYyLLUHOW Macchl. Kpome TOro, AaHHble paAn030HA0BbLIX M3MEPEHUIA NCNONb3YIOTCA
B Ka4eCTBe OMOPHbIX AaHHbIX /15 B3aMMHOI0 CPaBHEHWUS AaHHbIX HaGNIOAEHWUI C Pa3/INYHbIX
CNYTHWKOB UM JaHHbIX HabGOAEHUI NOA Pa3NNYHBIMU YI1aMU 3PEHMS C ONpeAeIeHHOro
CNYTHWKOBOTO KaHana. [pn 3TOM MOXHO NPOBECTM CPAaBHEHMSA HANPAMYIO C AaHHBIMU
paAno30HA0BLIX HAGNIOAEHWIA, TGO KOCBEHHbBIM NMyTEM, Y4UTbIBAA BIMAHNE PagMO30HA0BbIX
N3MepeHUii Ha BEPTUKAbHYIO CTPYKTYPY NONEN YANCEHHbIX MPOrHO30B NOro/bl.

C}'Ie,CI,OBaTe)'IbHO, Paano3oH40BbIE U CMYTHUKOBbIE CUCTEMbBI 30HAMPOBAaHUA, HapAa4y C
BO34YyLUHbIMU CyAaMU, ABAAIOTCA B3aMO4O0NO/THAKWNMNU CUCTEMaMU Ha6!'I}OLI,eHl/IFI n
obecneuynsatoT npn COBMe€CTHOM UCMOJ1Ib30BaHNN Hanbonee HaAeXXHYHO rno6aanyro cncTemy
Ha6)'|l0,£l,eHI/I$|. Ha6}'IIO,CI,eHVIFI npun noMouwn pagno3oHg0B 1 C BO34YLWHbIX CyA0B y/1y4dLllatoT
YMCNIEHHbIN NPOrHO3 noroAbl Aa>e B yYCJI0BUAX, KOrga AOCTYMNHbI ropa3ao 6onbLMe 06bEMDI
OaHHbIX CNYTHUKOBbIX I/I3MepeHI/IVI.

12.1.3.3 MakcumaneHas evicoma paduo3oHA08bIx HA6/1100eHuli

Ha6ntogeHuns npy nomMoLm pagno3oHA0B MPOBOAATCA HAa PEryaPHOM OCHOBE A1 U3MEPEHNUN
BM/10Tb A0 BbICOTbI 0KO0 35 KM (CM., Hanpumep, pucyHok 12.2). OaHako 6obluas 4acTb
HabNloAeHNIN MO BCEMY 3€MHOMY LLApPy NMPOBOANTCA [0 BbICOTbI He 60nee 25 KM, 4TO CBSI3aHO

c 60nee BbICOKOM CTOMMOCTbIO 060/104€eK 1 rasa, Heo6XoANMbIX 415 NogbeMa 060pyAOBaHNS
Ha BbICOTbI C O4€Hb HU3KMM AaBneHneM. [orpeHocTn nsmMmepeHus temnepaTypbl UMeOT
TEHAEHLMIO K YBEIMYEHUIO C BbICOTON, O[JHAaKO CKOPOCTb TaKOro yBe/IMYEHUS B COBPEMEHHbIX
paano3oHAax He CTO/b BbICOKA M U3MEPEHNS, AatoLL e Noe3Hble pe3ynbTaTbl, MOXHO
NPOBOANTb A0 BbICOTbI 35 KM, 0CO6EHHO HOYbIO.

Mpwv NnaHMpoBaHNM PagMO30HA0BbIX N3MEPEHUI B LieS1IX MOHUTOPWHIa kanMata Heo6xo4MMo
obecneynTb, 4TO6bI 6bIJIO 3aKyN/IEHO AOCTaTOYHOE KO/INYeCTBO 060/104eKk 601bLLOro pa3mepa
AN NpoBeAeHNs U3SMepPeHU A0 BbiCOTbl 30 KM Ha perynsipHOii OCHOBE B KaXX[0M pervoHe.

I'Ipo6neMb|, CBSI3aHHbIE C MCKAXXEHNEM MOoKa3aHWUM 0aTHYHMKOB BO BpeMs noJsieta  O4€Hb
601bLWMMN BEIMYMHAMN NOCTOSAHHOM BpeMeHU (VIHepLI,VIM) 0aTHNKOB nNpu HU3KOWN TeMnepartype
N HN3KOM AaB/1€HUN, Ha CeFO,CI,HﬂLIJHI/IVI OEHb OrPaHUYNBAtOT NPAKTUHECKYIO NMPUroAHOCTb
Ka4e€CTBEHHbIX PaANO30HA0BbIX M3Mep8Hl/Il7I OTHOCUTENbHOM BNAXHOCTU TpOI'IOCCIZ)GpOVI.

12.1.4 Tpe6GoBaHUA K TOYHOCTHU

B HacTosiLem pa3gene B 0606L,eHHOM BUAE NpeacTaB/ieHbl TpeboBaHMA K MOrPeLHOCTAM
(koTopble Bcerga 3anucbiBatoTca B TepmumHax k=2, cm. yactb |, rnaea 1 HacToswero
PykoBOACTBa) METEOPONOTMYECKNX MapaMeTPOB, U3MeEPAEMbIX C MOMOLLbIO PaAN030HAOB,

W NPOBOAMUTCA NX CPABHEHME C TUMNYHBIMWN XapaKTepUCTUKaMm 3KCNIyaTupyemblx
paamo3oHaoB. bonee nogpo6bHOe pacCMOTPEHME TOYHOCTU U UCTOYHMKOB OLLINGOK

COAEPXNTCA B HUXENPUBEAEHHbIX pa3fenax, MOCBALLEHHbIX OTAE/IbHbIM METEOPO/IOTNYECKUM
napametpam (cm. pasgensl 12.3.5,12.3.7,12.4.7 n 12.5.7 no gaBneHunto, BbICOTe, TeMnepaType u
OTHOCUTE/IbHOW BAAXXHOCTU, COOTBETCTBEHHO). OnpeaesieHne NOrpeLHoCcTn, CUCTEMaTUYECKOTO
OTK/IOHEHUS U ApYyrue onpeaeneHns cogepxarcs B H4actu |, rnaea 1 HacToawero PykoBoacTsa.

OueHKM AOCTMXUMON ONTUMAaIbHOM NOFPELIHOCTM A1 PaAnN030HA0BbIX HaboaeHN

no coctosiHuio Ha 2012 r. npeacTaBaeHbl B npuaoxkeHnn 12.A. 310 npuaoxeHune 6b110
NoAroTOB/IEHO NOC/Ie NPOBeAEHNS B3aUMHOIO CPaBHEHMS BbICOKOKA4YeCTBEHHbIX CUCTEM
paanosoHanposaHus BMO B lHu3saHe, Kutait (WMO, 2011b). B Hem onucbiBatoTcs onTuMasbHas
TOYHOCTb, KOTOPas MOXEeT Ha CeroAHALHWM AeHb ObiTb JOCTUIHYTa B ONepPaTUBHbIX
paavo3oHaax.

O606LeHHble TpeboBaHMA K NpeAe/bHbIM 3HAaYEHNSAM TOYHOCTU M BEPTUKANIbHOIO paspeLleHmns
paano3oHA0BbIX HabaoAeHNn n3 sgokymeHToB BMO, npuBeaeHsl B npunoxeHumn 12.B.
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B npvBeaeHHble TabAULbI BKAOYEHa MHOopMaLmMa 13 6a3bl AaHHbIX, coaepxallein TpeboBaHUs
K HabnoaeHnam BMO (OCKAP/Tpe6oBaHus; cm. WMO, 2014), HopMmaTuBHble Tpe6oBaHUS K
HabnoaeHnsam, onybnmkosaHHbie BMO (WMO, 2009) ana OnopHOM a3ponorn4yeckon cetu
(TPYAH) Tno6anbHoli cuctemMbl HabntoaeHui 3a knumaTtom (FTCHK), n HekoTopas nHpopmaums
Mo AaHHbIM MCCNeoBaHUI M3IMEHYNBOCTN aTMocdepsl, AocTynHas B WMO (1970).

basa gaHHbIX C Tpe6OBaHVIFIMVI K Ha6J'IIO,CI,eHVIFIM BMO COAEPXUT TPU MaKCUMaJIbHO A0MYCTUMBbIX
3HAYE€HUI TOYHOCTH M3MepeHVII7I Aans 60/1bLINHCTBA METEOPO/IONNMHYECKNX NapaMeTpoB:

a) uenesoe 3HavyeHuWe: Tpeb6OBaHME ONTUMANIbHOM TOYHOCTH;

b) noporosoe 3Ha4eHne: MMHMMaJ/ibHasa TOYHOCTb, KOTOpPaA A0J1>XKHa ObITb 06ecneyeHa ansa
TOro, YTOObI AaHHblE 6bln No1€3HbIMU;

C) NnepCcnekKTnBHOE 3Ha4eHne: I'IpOMe)K)/TO‘-IHbII\/'I YPOBE€Hb MeXY NOPOroBbIM U LENEBBIM
3Ha4Y€HNEM, JOCTNXEHNE KOTOPOIro NnpuBeAeT K 3HAYUTE/IbHOMY YyNy4LUIEHUIO B LLE/IEBOM
NPpUMEHEHNN.

Tabnvupbl 12.B.1, 12.B.2 n 12.B.3 B npunoxeHun 12.B ocHoBaHbI, rnaBHbIM 06pa3om, Ha
TpeboBaHMAX NPUKIagHOM 06/1acTN YHANCIEHHOTO NPOTrHO3MPOBAHMA MOrOAbl C BbICOKMUM
pa3pelueHneM, TeM He MeHee MHPOopPMaLLUS O LieNIeBbIX 3HaYEHUAX TOYHOCTU U3MEPEHU,
noslyYeHHbIX U3 paboT No aTMOCEepPHON U3MEHUMBOCTHU, Takxke NPeCTaB/eHa B TEX CNyYasnx,
KOrfa LieneBble 3Ha4YeHMS OT/INYAIOTCA OT YCTaHOBJ/IEHHbIX B 6a3e faHHbIX C TpeboBaHMAMU

K HabntoaeHnam BMO. TpeboBaHuMA, CBA3aHHbIE C U3yYeHNeM KarMaTa, OCHOBaHbI Ha
Tpe6oBaHuAx [PYAH n Tex Tpe6oBaHMAX, KOTOPbIE U3/10KEHbI B pa3zese, onucbiBatoLLem 6asy
AaHHbIX C TpeboBaHMAMN K HabnoaeHVAM ans geatenbHoctu [DAHK nam CMAPK. B 3Tom cnyyae
Takxe, KOrAa UMetoTCA CyLLeCTBEHHbIE Pa3/INYMA B LLe/IEBbIX 3HAYEHMAX TOYHOCTU U3MEPEHUN
mMexay AByms 6a3amMu faHHbIX, OHM yYKa3blBatoTCA B Tabnuvuax. TpeboBaHMA K TOHHOCTH
onpepjeneHnsa reonoTeHLManbHOM BbICOTbl B Tabnnue 12.B.4 6bin11 yCTaHOBJIEHBI, Kak 3TO
onucaHo B npunoxeHunn 12.B.

Pagno3soHp, oTBevaoLWwmin MeHee CTPOrMM TpebOoBaHMAM NepPCNeKTUBHON TOYHOCTU U3MEPEHUN,
N3M10XeHHbIM B npuaoxeHuu 12.A, nonxeH obecneymBatb U3MEPEHUS, KOTOPbIE MO3BOASAIOT
NOy4nUTb XOPOLUEE COOTHOLLEHME 3aTpaT U Pe3y/IbTaTOB C TOYKWN 3PEHMS HALLMOHA/IbHOTO
LesieHanpaB/JieHHOro ncnonb3oBaHusa. OgHako meHee cTporme TpeboBaHMA K TOYHOCTU
n3MepeHuin He ByayT yA0OBNETBOPATb OXUAAHMS HEKOTOPbIX NO/Ib30BaTeNel, HanpuUMep, B TOM,
YTO KacaeTcs NePBUYHbIX MJIOLLAA0K, NCMO/b3yeMbIX A1 0OHaPYXXeHNA U3MEHEHUIA KAMaTa.
Taknm o6pasom, 415 onepaTtuBHOM PaboTbl 4OMXKHO OblTb MPUHATO pPeLleHNe OTHOCUTEbHO
KavecTBa HabOAEHNN, KOTOpOe TpebyeTCs ANA HaLMOHaIbHOM CeTU, yYUTbIBas, Y4TO
NCMOJIb30BaHMe TaknxX AaHHbIX B MPOrHO3ax yay4LMT Ka4yeCTBO MPOrHO30B MO BCEeW CTPaHe, Npwm
yCnoBUK, ecn HabntoaeHne yaoBieTBopsaeT TpebyeMbiM 3Ha4Ye€HNAM MePCNeKTUBHON TOYHOCTHU
N3MepeHuni.

TpeboBaHns B OTHOLLEHUW PACCTOAHUSA MeXAY TOYKaMn HaboAeH NI B TOPU30HTaIbHOM
HanpasaeHun 13 6a3bl JaHHbIX, coAepiKallen TpeboBaHus k HabnogeHnam BMO, B faHHOM
rnaBe He NPUBOAATCA, HO BMECTe C TeM 13 HUX OYEBUAHO C/leflyeT, YTO OAHM TOJIbKO
paano3oHAoBbIe Hab/IOAEH NS HEe MOTYT YA0B/IETBOPUTb MUHMUMaJ/IbHble Tpe6oBaHNSA
MHTterpuposaHHoi rnobanbHoli cnctemol HabntogeHnn BMO (MITCHB) 1 oHM AonxHbI 6biTb
[OMOJIHEHbl U3MEPEHUAMN TeMnepaTypbl, OTHOCUTEIbHOWN BAAXHOCTM U BETPa NPy NOMOLLM
APYrnx cMcTem HaboAeHUA.

12.1.4.1 leonomenyuanvHas evicoma: mpe6oeaHUsI U MOYHOCMb U3MepPeHUs

CoBpeMeHHble cMCTeMbl PaZMO30HAMPOBAHUSA MOTYT UMETb CUCTEMATUYECKOE OTK/IOHEHNE
no AasaeHnto HemHorum 6onblue 1 rflla 61131 NOBEPXHOCTU 3€MAN, OAHAKO CTONb 60/bLINe
cucTeMaTmyeckme norpewHocTn npu gasnednn Hke 100 rlla cerogHs aBnA0OTCA peAKOCTbiO
(cm. Tabnnuy 12.4). Pagno3oHAbl, NO-NpexHeMy NCNOoJb3yoLMe camble Ny4Llne 4aT4nKn
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[aBaeHNs, MOTYT NPOBOANTL N3MepeHMS BbICOTbl 0kosio 10 rlla co cy4aiHOM NOrpeLHOCTbio
(k=2) ot 300 M 80 400 M, TO €CTb CO C/TY4aNHOMN MOrPELLIHOCTLIO U3MEPEHNSA AaBEHUA
okono 0,6 rlMa.

Taknm o6pasowm, LesieBas TOYHOCTb U3MEPEHMA BbICOTbI /19 YNCJIEHHOTO MPOrHO3MPOBaHNS
noroAbl MoxeT 6bITb 06ecneyeHa 601bLLUMHCTBOM PaAN030HA0B, MCNO/b3YIOLWNX AAaTHMK
fasnenns po 100 rMa. Mpu 3ToM ogHako TpebyeTcs, 4TOObl paAN030HA U3MEPSJT BbICOTY
npv nomowm texHosiorum FCOM c Tem, 4To6bl 06ecnevnTb U3sMepeHns A0 BbicoTbl 30 KM co
C/lyYaliHOM NOrpeLLHOCTblo He 60n1ee 20 M, YTO 3KBMBA/IEHTHO C/Ty4aliHOM MOTPELLUHOCTH
n3mepeHus gasnexnms B 0,05 rlfla v meHee B 3aBUCUMOCTU OT TOYHOCTM PaAMO30HA0BbIX
N3MepeHuin TemnepaTypbl.

LleneBoe 3Ha4yeHme AN TOHHOCTU N3MEPEHMS BbICOTbl HUXKHEN rPaHnLbl 06/1aKOB B HMXXHEN
Tponocdepe, npuseaeHHoe B Tabanue 12.B.4 npunoxenus 12.B, TpebyeT TOMHOCTM BCErO NNLLb
3 rMa B usmepeHumn gasneHus (k= 2), CBA3aHHOIO C HUXHEN rpaHnLen ob6nakos. bonbwMHCTBO
COBPEMEeHHbIX paAnN030HA0B 6/1M3KN K BbINO/THEHUIO 3TOro TpeboBaHumS.

KoHueHTpauum o3oHa B cTpaTtocepe xapakTepusytoTcs YETKO BblpaXeHHbIMU rpagueHTamm
Nno BEPTMKaAN, U MOTPELLHOCTN ONPEENEHUS BbICOThI, BbITEKAIOLLME U3 flake OTHOCUTENIbHO
He6O0/bLUMX NOTPELLIHOCTEN AAaTHYMKOB AaB/IEHNS, MOTYT BHOCUTb 3HaYUTE/IbHblE HETOYHOCTU
B COO6LLLEHUS, MOCTYNalOLLMEe C 030HHbIX 30H0B Ha BCEX LUMPOTaxX. ITO 0Ka3anoCb OAHUM U3
NMMUTUPYIOLLMX (DaKTOPOB JaHHOTO TMMa U3MEPEHUIA NMPU UCMO/Ib30BaHUM PaMO30H/10B
npexHero Tuna ¢ 60siee 3Ha4YUTEIbHLIMU NOTPELLIHOCTAMU U3MEPEHUS AaBleHUS B
cTpatocdepe.

12.1.4.2 Temnepamypa: mpe6oeaHus u MO4YHOCMb U3MepPeHUl

BONbLIMHCTBO COBpEMEHHbIX PaAM0O30HA0BbIX CUCTEM (BBEAEHHbIEe B 3KCMIyaTaLumio, Ha4mMHas

€ 2000 r.) No3BONAOT U3MepPATb TeMnepaTypy B Tponocdepe n ctpatocdepe 40 BbICOThI
npmn6aunsutenbHo 31 km c norpewwHocTblo (k=2) B npegenax ot 0,4 o 1 K. Takas TOYHOCTb, Kak
npasnio, 6a13Ka K ONTUMaabHOM TOYHOCTU A4J19 Lie/ier YACIEHHOrO NPOrHO3MPOBaHNS NOroAbl,
npeasioxeHHon B Tabnnue 12.B.2 npunoxeHunsa 12.B. OgHako B HEKOTOPbIX HALMOHAbHbIX

ceTAx CTaHUMN paAn030HANPOBAHNA B TPONMNYECKNX PErMOHax BCE eLle MOXHO O6Hapy>XnTb
NOrpeLLIHOCTN, 3Ha4MTeNbHO nNpeBbiwatowme 2 K. Ecnm gaHHble nsMepeHnin ¢ Taknmm 601bwLnMMm
NOrpeLLIHOCTAMM NCMNOJIb3YIOTCS, TO OHN HAHOCAT BPeZ, YAC/IEHHbIM MPOrHO3aMm MOroAbl.

B cTpatocdepe norpellHoCTU paAiMo30HA0BbIX U3MEPEHUI TemnepaTypbl MOTYT 6bITb 61U3KN
K LLe/IeBbIM 3Ha4YEeHMAM 419 YNCJIEHHOMO MPOrHO3MPOBAaHUA NOroAbl, HO TpebyeTcsa HekoTopoe
y/lydleHne TOYHOCTU A4J19 AHEBHbIX YCJIOBUI C Leiblo ONTUMM3aLMN 415 YA0BNETBOPEHMUS
noTpebHOCTeN KAMMaTUYeCKMX NccaeoBaHum.

lMockonbky LeneBas TOYHOCTb U3MEPEHUN A1 ONPeAeeHNs KIMMaTU4eCckon TeMnepaTypbl
60nee xecTKas, 4em 415 YAC/IEHHOro NPOrH03MpoBaHMs Noroabl, Beaywmin ueHtp NPYAH
npogoskaeT paboTatb C U3rOTOBUTENSAMU U ONepaTopamMu Haj YMeHbLUEHUEM MOTrPeLIHOCTH
NPOBOAUMbBIX ONepaTUBHbIX U3MePeHUi B Tponocdepe u ctpatocdepe. Mpu 3Tom
UCK/TIOYNTETbHO BaXKHO, YTOObI CUCTEMATUYECKOE OTK/IOHEHME BbIN0 Kak MOXHO 6o/iee
NOCTOSIHHBIM CO BPEMEHeM, a 3To TpebyeT 60Jiee XeCTKMX NpeesbHblIX 3HaYeHUN 419 MeTO40B
HaboaeHNI, YeM Te, KOTOPble UCMOJIb3YIOTCA Ha CTaHAAPTHBIX ONepaTMBHbIX MJIOLLLaAKaXx.
Ansa toro, 4To6bl 4O6UTLCA Hanbonee NoONE3HOM TOYHOCTU N3MEPEHUIA, ONepaTopbl AOKHbI
cneauTb 3a TeM, 4TO6bl NOAroToBKa U PYHKLMOHMPOBaHWE PaaMo30HA0B COOTBETCTBOBAIN
npeanucaHnam, 6yab TO UHCTPYKLMKN M3 HacTosAwwero PyKOBOACTBA, MHCTPYKLIMM N3rOTOBUTENS
WU fencTBytowme Ha cTaHumnax NPYAH, 1 BBINOAHAINCE NpoLueaypbl, COracoBaHHbIe C
BeAyLWuM LeHTpoM PYAH. B cnyyae TPYAH getann noaroToBku pagvo30HA0B AOKHbI
3anunCbiBaTbCA N apPXMBMPOBATLCA Kak YaCTb MeTaJaHHbIX, CBA3AaHHbIX C U3SMEPEHUAMMU

(Immler et al., 2010).
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12.1.4.3 OmHocumesnvHaAsA 6/1G)KHOCMb: MpPe6o6aHUs U MOYHOCMb UsMepeHuUli

MorpelHoCcTn B COBPEMEHHbIX U3MEPEHUAX OTHOCUTENBHOW BIAXKHOCTM NPU TeMnepaTtypax
Bbilwe 50 °C nexat B OCHOBHOM B AMana3oHe oT 5 40 14 % oTHOCUTENbHOMN BNAaXHOCTU

(OB). Taknm 06pa3om, n3mepeHus B 60/bLUMHCTBE C/1y4aeB COOTBETCTBYIOT Tpe6OBaHMNAM K
NnepcnekTUBHbIM 3Ha4€HNAM TOYHOCTUN U3MEPEHNI AN Lenell YAC/I@EHHOrO NPOrHO3MpPOBaHNS
noroAbl, 04HaKO BO MHOMMUX C/ly4asax Tpebyerca ynydlleHne 418 JOCTUXEHUSA NePCneKTUBHbIX
3Ha4YeHUMN TOYHOCTU U3MEPEHUNI A5 KIMMaTUYeCKux nsmepeHuii (CM. npunoxenune 12.B,
Tabnuua 12.B.3).

Mpw Temnepatypax Huxe -50 °C norpewHoCTN N3MepeHnii ysen4mBaroTcs, Npy 3TOM camble
Nyylume AaTYMKN onepaTMBHbIX PaAM030HA0B AAl0T NOrPELIHOCTb 0K0M0 16 % OTHOCUTENbHOM
BiaxxHocTn npu —70 °C, 410 6/1M3KO0 K MepPCNeKTUBHOMY 3HAYEHMIO A1 YNC/TEHHOIO
NPOrHO3MpPOBAaHMA MOroAbl, HO He OTBeYaeT TPe60BaHUAM KIMMaTUYeCKMX U3MEPEHU.
OpHako 601bLLIMHCTBO COBPEMEHHbIX 4AaTHMKOB 06ecne4ymBaloT NOrpPeLHOCTb 0K0N0 24 %
OTHOCUTE/IbHOW BAAX>XHOCTM NPU CaMbix HU3KUX TeMnepaTypax. B xoae B3aMMHOro cpaBHeHuMS
BbICOKOKa4YeCTBEHHbIX CUCTeM paanosoHanposaHusa BMO B fHu3sHe, Kutan (WMO, 2011b)
6b111 BbIIBAEH pag npobneM. Oxunaaercs, 4TO NOrPELIHOCTM B U3MEPEHUN OTHOCUTE/IbHOMN
BNAXXHOCTWN B BepxHel Tponocdepe co BpeMeHeM 6yayT yayyllaTbCa NO Mepe Toro, kak 6yayT
YCTPaHATLCA YNOMAHYTbie Mpobembl.

12.1.5 MeTtoabl usmepeHuns

B HacToALweM pa3aene npuBoOAATCA obLLME CBeAeHMSA O MeToAax PafMO30HA0BbIX U3MEPEHNA.
Moapo6Ho paboTa NpuGOPOB 1 NpoLeAypPbl NPUBOAATCSA B APYTUX pa3aenax.

12.1.5.1 OzpaHuyuearujue hakmopsl Npu NPOeKMUPOBAHUU PAOUO30HO08

Mpwu npoekTMpoBaHUM PaiMO30HA0B HEOOXOAUMO HAXOAUTb onpeaeneHHble KOMMNPOMUCCHbIE
peLueHus:

a) I'IpM M3MEPEHUAX TEMIMEPATYPbI Hanbonee HaAe>XXHble pe3y/ibTaTbl MO1y4atoT, KOrga
OaTHUKN pa3MeLlleHbl Ha BerHeVI NOBEPXHOCTbIO paAnO30HAA, N NMPU 3TOM HE
3auniieHbl; OAHAKO NMPW TakOM pa3MeLLeHNN AaTHUKN NMOABEPratoTcA BO3,CI,€I7ICTBVIIO
npAMOro CoO/IHe4HOro n3ny4eHus. B 60nblunHCTBE COBPEMEHHbIX paANO30HAOB
NPUMEHAETCA NMOKPbITNE, NO3BONAOLWEE YMEHbLUNTb HarpeBaHMe AaT4MKOB TEMNEPaTypPbl
CO/THUEM U o6MeH Tenna B MHquaKpaCHOVI obnactu. nOHpaBKVI Ha paanauyunto OblBalOT
Hanbonee KOPPEKTHLIMU B TOM CJ/1y4ae, Korga AaT4mMK TeEMMNepaTtypbl U €ro gep>katesin
CMPOEKTUPOBAHbI TAKUM 06pa30|v|, 4YTO HarpesaHuMe COJIHLLEM HE CUJIbHO Pa3HUTCA MO
Mepe BpaleHna pagno3oHaa OTHOCUTE/IbHO COJTHLA. B nporpaMmMHOM obecnevyeHumn ansa
O6pa6OTKVI OaHHbIX NpeAyCMOTPEHbI NONpaBKn Ha OCTaTOYHbIN pa3orpes CO/THLUEM.

b) TNoytn Ang Bcex AaT4MKOB OTHOCUTENbHOW BNaXXHOCTM TpebyeTca HekoTopas 3alimTa oT
A0XAR. B TO ke BpeMa 3aLMTHbIV 3KpaH WKW WaxTa yMeHbLUAoT BEHTUAALMIO AaTHMKa
N COOTBETCTBEHHO CKOPOCTb pearmpoBaHNs BCel CUCTEMbI AaTYMKOB B LiesioM. Kpome
TOro, 3aLMTa UM LaxTa CTAaHOBATCA MCTOYHUKOM MCKaXXeHUA Noka3aHWi JaTynka noce
npoxoxaeHuns 30HAa Yepes obnaka. OgHako Ha NpakTuke TpeboBaHMe O 3aLiuTe oT
AOXAA UNW NbAa ABNSeTCs 06bl4HO 6osiee BaxHbIM, YeM TpeboBaHMe 0 Haj /iexalleM
BO3/€MNCTBUN OKpY>KatoLLero Bo3ayxa. [MoaTomy Ans AaT4MKOB OTHOCUTE/IbHOW BNAXHOCTU
B 60/IbLUMHCTBE C/lyYaeB UCMOJIb3YIOTCA 3alUTHBIN 3KpaH uan waxta. OgHUM 13
anbTepHaTUBHBIX PELLEHWN ABISETCA Hannyne AByX AAaTYNKOB, KOTOPbIe YepeaytoTCAa: OANH
oborpesaeTcs A5 yAaneHnsa 3arpasHeHuns, B TO BpeMs Kak Apyroi nepeaaet faHHble 06
OTHOCUTE/IbHOI BIAXKHOCTW, 3aTeM BTOPOW AaT4Mk oborpeBaeTcs, a NepBbIil nepeaaet
HpopmMauunto 06 OTHOCUTENIbHOM BAAXHOCTU U Tak Aanee. JaTynku BaKHOCTU 4acTo
nomeluatoTcs B6M3N faTYNKOB TeMMepaTypbl, MOCKONbKY A0 NOC/EAHErO BPEMEHU
CYMTANOCh, YTO AATYUKMN BNAAXKHOCTU HAXOAATCSA MPU TOM Xe TemnepaTtype, YTo 1 AaTHumK
Temnepatypbl. OgHako MHOTMe paAno30HAbI B HACTOALLLEE BPEMSA U3MEPAIOT TemnepaTtypy
AaTynKa BAaxHOCTU HaNpPAMYto, MOCKObKY TemMnepaTypa AaTynka BAaXXHOCTN peaKo
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OblBaeT TOYHO TAaKOW Xe, Kak u TemMneparypa Bo3gyxa, nepeaasaeMas paagmno3oHAO0M. Ecnn
3TO AeNnaeTcad UMEHHO TakKnUM o6pa30M, TO AaT4HUK OTHOCUTENbHOM BJ1a>XXKHOCTWN, BO3MOXHO,
Jiydule pa3Mellatb B CTOPOHE OT [71aBHOTO AaT4MKa TeMNepaTypbl U €ro ,u,ep>KaTene|7|,
BbI3blBAalOLWNX NCKAXKXEHUA nokasaHun.

C) ﬂ,aT'-II/IKVI AaBJieHnNA 06bI4YHO yCTaHaB/IMBAlOTCA BHYTPU 30HAa, 4TOObI CBECTU K MUHUMYMY
M3MEHEHNA TEMIMEpPaATYpPbl B AaTYNKE BO BPEMA MOJIETA U obecne4ynTb oNTUMaabHOE
pa3sMeleHne 4aT4NKOB TEMNEPaTypbl U OTHOCUTENbHOM BNAXHOCTU.

d) Bo MHormx COBPEMEHHbIX paAMO30HAaX AaTYHUK OaBNIEHUA HE NCMONIb3YyETCA N
reoMeTpun4eckas BbiCOTa onpeaesiaetca npu noMoLLmn TexXxHo10rmm FCOM, a 3atemMm
nepeBoanTCA B reonoTeHunasbHyo BbICOTY Ha OCHOBE AaHHbIX O TPaBUTALMOHHBIX NOIAX B
AaHHOM MeECTE.

K apyrum BaxkHbiM pakTopam, KOTopble HEOO6XOANMO Y4UTbIBaTb MPU MPOEKTUPOBAHUM
pPagrMo30HA0B, MOXHO OTHECTU X HAZLEXXHOCTb, MPOYHOCTb, @ Tak>e Nerkmii Bec n Hebonblune
pa3mepbl, CNOCOBCTBYIOLLME BOJIee yCNeLWHOMY 3anycKy. Y4nTbiBas 4OCTYMHOCTb COBPEMEHHbIX
3/IeKTPOHHbBIX CPEACTB MY/IbTUMNIEKCUPOBAHMA, BaXXHO Takxe obecneyunTb, 4TOObl AaTYNKN
paavo3oHAa NPoOn3BOANIN N3MEPEHMS C BbICOKOM CKOPOCTbIO. [10 Mepe BO3MOXHOCTH,

3amMep A0JIKEH OCYLLLeCTBAATLCA NPUGAMN3NTENBHO OAMH pa3 B CEKYHAY, YTO COOTBETCTBYET
3aMepy, kak MUHMMYM, NPUMEPHO Yepes Kaxkable 5 M No BepTuKkaan. [ToCckonbky paamo3oHAabl
06bI4YHO MCMNOJIb3YIOTCA TONBKO OAMH pa3 an He 60/1ee YeM HECKOJIbKO pa3, OHU A0/1KHbI ObITb
[OCTaTOYHO AeLleBbiMU MPU MacCOBOM MPOU3BOACTBE. [pocToTa 1 cTabuabHOCTb KanbpoBKU
ABJIAOTCA OY€Hb BaXXHbIM MoOKa3aTesieM, MOCKO/IbKY PagnMo30HAbl MPUXOAUTCA YacTO XPaHUTb

B Te4YeHMe NPOAO/IKUTE/IbHbIX NepnoaoB BpemeHu (6onee roga), npexae 4em oHu 6yayT
ncnonb3oBaHbl. (MHOrMe N3 Hanbonee BaxHbIX CTaHUMM [NobanbHOM cMCTeEMbl HabNIOAEHMS 3a
K/IMMaToOM, K MpUMepy B AHTapKTVKe, ABISAOTCA TaKMMW NYHKTaMu, KyAa pagno30Habl MOTyT
[OCTaBAATbCA TOJIbKO Pas B roj).

Pagno3sona fonxkeH nepefaBaTtb yCTOMYMBBIN CUTHAA Ha HA3EMHBbI NPUEMHUK NPU HaKJIOHHOM
[anbHOCTU, NO MeHbLuel Mepe 200 kM. HanpsxxeHne 6atapen pagmMo3oHaa MeHsAeTCs Kak C
XO[10M BPEMEHMU, Tak 1 MPU U3MeHeHnn Temnepartypsbl. [l03TOMy paaAno30HA A0KEH ObITb
CKOHCTPYMPOBaH TakuM 06pa3oM, 4TOObl M3MEHEHME HanpsxeHns 6aTapen He MPUBOAMIIO

K YMEHbLLUEHMIO TOYHOCTUN N3MEPEHUI UIN K HEMPUEM/IEMOMY CMELLLEHMIO HYacToThl
paguonepenayu.

12.1.5.2 Paduoyacmomel, ucnonesyemeoie 019 nepedday c paduo3oHO0e

Monocbl paanovacToT, UCNOb3yeMbIX B HacTosiLLee BpeMs A5 6ONbLUMHCTBA nepejay C
paano3oHaoB, npueeaeHbl B Tabnuvue 12.1. T1 NoN0Cbl COOTBETCTBYIOT pacnpeeneHumio
4acToT A4/19 METEOPONOrMYecknX Hyxza, 3apukcMpoBaHHOMY B PernameHTe paanocsasu
MexayHapoaHoro cotosa anektpocsasun (MC3).

Pa,CI,VIO‘-IaCTOTa, KOTOpas B ,Cl,eﬁCTBI/ITe)'IbHOCTVI Bbl6l/lpaeTCﬂ Ona skcnayartaunm pagno3oHja B

TOWM UM MHOW reorpadguyeckor Touke, 3aBUCUT OT pa3InyHbix hakTopoB. B Tex mecTax, Ang

Ta6nunua 12.1. OCHOBHbIE H4acTOTbl, UCNOJIb3yeMble PafAMO30HAaMU B N0/1I0CaxX paAnuoYacTor,
Bbl/i€/IEHHbIX /151 METEOPO/IOTUYECKUX Lenen

PaduovacmommHeoili

duanazon (M) Cmamyc PezuoHbl MC3
400,15-406 OcHoBHOM Bce
1668,4-1 700 OcHoBHOM Bce
Flpmmeanme: HEKOTOpPbI€ BTOPUYHbIE paanNO/TIOKaLNOHHbIE

CUCTEMBI, MPOU3BOAMMBIE 1 KCMyaTUpyemble B POCCUIICKOM
depepauunn, 4eCTBYIOT B ANana3oHe paAnoyacToT C LEHTPOM Ha
1780 MTu.
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KOTOPbIX XapakTepPHbl CU/IbHbIE BETPbI Ha BbICOTax, Hak/IOHHasA Aa/IbHOCTb 0 PaANO30HA0B
06bI4HO 60/bLLAA Y HU3KME Y/l MECTa U3MEHSAIOTCA YacTo 04eHb MeaneHHo. Mpu Takmx
ob6cTosTeNbCTBAX, Kak NpasBnno, Bbibupaetcsa nonoca s 400 MIL, nOCKonbky xopoLuel CBA3U
MeX Ay pagnMo30HAOM M Ha3eMHOW CMCTEMOM ropas3zo fervye 4o6uTtbcs Ha YactoTe 400 MIw,
4yem Ha yactoTe 1 680 MIu. Tam, rae BeTpbl Ha BbICOTAaX He CTOJIb CU/bHbI, BbIGOP 4acTOThbI B
cpeaHem onpeenserca Bbi6OPOM MeToAa, KOTOPbLIV UCNO/b3yeTCa A1 U3MePeEHUs BeTpa
Ha BblcoTax (cM. 4acTb |, rnasa 13). Tak, npu Boibope AN n3MepeHns BeTpa HaBUraLMOHHOM
CUCTeMbl MCnosb3yeTcs 06bi4HO YacToTa 400 My, n vactota 1 680 MI gonkHa BbiGupaTbCs
AN N3MepeHus BeTpa paanoTeooInTammn Uan aHTEHHaMU CeXeHUs, NCNOJb3yeMbIMU C
pPagano30HA0BLIMU CUCTEMAMMU.

PagnovacToThbl, ykazaHHble B Tabnuue 12.1, BblAenaoTCA Ha OCHOBE pa3AeneHunsa 4acTtoT

c Apyrumum cnyxbamu. B HekoTopbix CTpaHax HaLMOHabHble OpraHbl, OTBETCTBEHHbIE 3a
paanocBsa3b, BbIAENAIOT YaCTb NOOC PajmMoyacToT APYTMM NOIb30BaTENAM, U NO3TOMY BCS
Monoca NOMHOCTLIO HE MOXeET MCNO/b30BaTbCA A9 Nepeaay C paano3oHA0B. B Apyrux cTpaHax,
B KOTOPbIX 60/1bLLIOE YACIO PaMO30HAOBLIX CUCTEM OOpa3yeT NAOTHYIO CeTb, pa3paboTaHsbl
CcTporue cneundukalmm B OTHOLLEHWUM CMELLLEHNSA PaAN0oYacToOT U LUMPUHBI NMOJIOC, HAa KOTOPbIX
[AOMKHBI paboTaTb OTAe/IbHblE PaANO30HAbI.

JTro6as opraHm3aums, NJlaHMpPYoLLas 3anyck pagMo3oH40B, A0/KHA YAOCTOBEPUTHLCA B TOM, HTO
AN NX 3KCMyaTalnm MOXHO BOCMOJ/Ib30BaTbCA MOAXOAALLMMM pagmovyactoTaMm, a Takxke B TOM,
4YTO OHM He NoMeLlatoT paboTe pagMO30HA0B HaLLMOHAIbHON METEOPOJIOTMYECKOM CYXObI.

B HacTosLLee BpeMs CyLLLeCTBYIOT Tpe60OBaHNA CO CTOPOHbI MPaBUTENbCTBEHHbIX yUYPeXAeHNN
noBbIWaTh 3¢pHeKTUBHOCTb UCNONb30BaHUSA paanodacToT. CnegoBaTtesibHO, B 6yayLLem npu
aKCnayaTaumMmn pagno3oHaoB Heob6xoaMMo ByaeT AennTb pagmMo4acToThbl € 60bLIMM YNUC/IOM
nonb3oBaTesiell. BepoAaTHO, YTO BO MHOTMX CTPaHax CTaHeT MPaKTUYeCKN HEBO3MOXHbIM
NCMOJIb30BaHMe LUMPOKOMNOJOCHbIX PaAN030HA0BbIX CUCTEM, 3aHUMAOLLMX 6OMbLUYIO YacTb
MMetoLLerocs cnekTpa noaoc paanuo4vacTtorT, BblAe/TIEHHbIX AJ11 METEOPOJIOTNYECKUX HY KA,

B cBf3M C 3TMM nnaHnpoBaHue 6yayuimx paboTt B 60bLUMHCTBE CTPaH A0/HKHO 6biTb OCHOBAHO
Ha NPUHLMNE, COMJTaCHO KOTOPOMY, BO M36eXaHWe HEHYXHbIX MOMeX pagMO30HA0BbIE
nepeaaTtymMkn u NPUEMHUKM AOMKHBI paboTaTb B MOJIOCaXx, LWMPUHA KOTOPbIX FOPa3fo MeHbLUe
1 MIu. YcTonumBOCTb NepeaaTymka Ao/kHa 6biTb Ny4ylle 5 kI, B CTpaHax € NJIOTHOW CeTbio
paanMo3oHA0B 1 He Xyxe npuMepHo £200 klu, B 60/1bLUIMHCTBE OCTa/IbHbIX CTPaH.

HauMoHanbHbIM MeTeOpPOAOrniecknm ciyxxkb6am Heo6xoaMMO NOAAEPXKNBATD KOHTAKT C
HaLWOHaIbHbIMW OpraHaMun Mo PaamocCBA3n A8 TOro, YTO6bl COXPaHATb BblAE/IEHHbIE UM
Hagnexaline paanoyactoTbl 1 obecneymBaTb CBOMM ONepaTMBHbLIM AENCTBUAM 3aLLUTY

oT nomex. [pwn 3kcnayataumMm pagno3oHA0B HEOOXOAMMO Tak>Ke He co34aBaTb NOMeX U
nsberatb NOMeX CO CTOPOHbI NaaTopm cbopa AaHHbIX, NepeatoLLmMx HOPMaLUIo Ha
MeTeoposiormMyeckme CNyTHUKK B Anana3oHe 4yactot 401-403 ML, C AMHWIA CBA3U, NAYLLNX
BHW3 C METEOPOIOrMYECKNX CNYTHUKOB B AnanasoHe 1 690-1 700 MIw, n ot curHanos ans
nepegayv kKoOMaHzA 1 cbopa AaHHbIX 418 METEOPOIOrMYECKNX CMYTHUKOB B OFPaHNYEHHOM paje
reorpaduyeckux NnyHKToB B AnanasoHe 1 670-1 690 MIw,.

12.1.6 MorpewHoCcT paguoO30HAOBbIX USMEPEHUN: 00LLMe CBeAeHUA

12.1.6.1 Tunel nozpewiHocmeli

B HacTosLeM pa3aene noapobHO paccMaTpMBAETCsl BONPOC O NOFPELLHOCTSAX B MOKa3aHUsX
pPaAMOo30HA0BbIX AAaTHMKOB.

nOFpeLIJHOCTI/I Pagno3oHAO0BbIX M3MepeHl/Il7I MOryT 6bITb K}'IaCCl/IqJVILI,VIpOBaHbI no TpemM Tnnam
(WMO, 1975):

a) cucTemMaTMyecKkue NOrPeLLHOCTU, XapakTepHble 415 ONpeAeneHHOro Tuna paano3oHA0B B
uenowm;
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b) cnyvaitHas cocTaBnsoLLas CUCTEMATUYECKON NOTPELLIHOCTU PaaM0o30HAa,
npeacTaBastoLas co6oli BapnaLmm NOrpPeLLHOCTEN, KOTOPbIE XapakTepHbl 415
KOHKPETHOrO TMMa paAno30HAa 1 MOBTOPSIOTCS U3 NoJeTa B NOJIET NPU BEPTUKATIbHOM
noabeme B atmocdepe;

C)  C/yyaliHble NOrpPeLHOCTM OTAEebHbIX HABNOAEHM, MPUBOAALLME K pa3bpoCy 3HaYeHN,
Hak/laablBaeMblX Ha MOrPeLLIHOCTM paAno3oHaa Npu 3aaHHOM noabemMe B atMocdepe.

BmecTe c Tem, MHOrMM Nosib30BaTeNAM Lesiecoo6pa3HO NPUHMMATb BO BHUMaHUE BENYNHY
OLUNGKM penpe3eHTaTUBHOCTU, KOTOpas cBs3aHa C usmepeHunem (cm. Kitchen, 1989, n vacts |,
rnasa 1 HacToswero PykoBoacTBa). HanpuMep, paarMo3oHao0Bble Habo4eHns 3a TemnepaTypon
MMELOT OLNOKY B CXeMax yCBOEHWUS AAHHbIX, U 3TO B 60/bLLEN CTEMEHU CBA3aHO C OLLIMOKOM
penpe3eHTaTMBHOCTH, YeM C HE6ObLIMMW MOrPELLHOCTAMU NPNOGOPOB, 0603HAYEHHBIMU

B pasgene 12.4.7. 371 owumb6KM MOTyT 6bITb Pa3IMYHBIMK B 3aBUCUMOCTM OT aTMOC(EPHO
CMTyauuu, a Takxe OT TOro, KakMMm 06pa3oM MCNOb3YIOTCA pe3ysibTaTbl U3SMEPEHUN.
Hanpwvmep, c yennyeHnem maclutaboB ABMXKEHWNSA, NPEACTaBNE€HHbIX B MOAEN YNCSIEHHOTO
NpPOrHo3a NoroAbl, OWM6KM penpe3eHTaTMBHOCTU PaAMO30HA0B A0/KHbI YMEHbLUATLCS,
NOCKOJIbKY MOZe/ib OTpaxaeT 60/1bLUYI0 HaCTb MapamMeTpoB, KOTOpble U3MepSeT PaANO030HA.
C Apyroi CTOPOHbI, K/IMMATON0r XO4eT MMeTb pe3ynbTaTbl USMEPEHUN, KOTOPbIE 6/IN3KK

Kk 60/1ee LO/ITOCPOYHOMY CPeAHEMY 3HAYEHMIO, ABASIOLLEMYCA penpe3eHTaTUBHbIM A4/14
3HauyuTenbHOM o61acTu BOKPYr MecTa 3anycka. CTpykTypa, Bbi3biBaeMas 10KaM30BaHHbIMU
MesikoMaclTabHbIMU PAYKTYyaLUsSIMU B PaANO30HA0BbIX U3MEPEHUAX, AN1S STUX LLenei
HexxenaTesbHa.

12.1.6.2 MomeHyuaneHble cNaHOApMHbIe 3SHAYEHUS

BblCOKOTOYHbIE M3MEPEHNSA PaAnN0/1I0KaTOPOB COMPOBOXAEHNA NN U3MEPEHNSA BbICOTbI C
noMoOLLbO FCOM no3sonsitoT BblPa3nTb KOJINYECTBEHHO CUCTEMATUHECKNE NOTPELLUHOCTUN
M3mepeHm‘/’| FeOI'IOTeHLI,VIa}'IbHOI\/'I BblCOThbI. nOﬂyLIeHHbIe TakKnm o6pa30M pe3ynabratbl MOXHO
3aTeM UCNOJIb30BaThb A4 onpeaesieHna CUCTeMaTn4eCknx I'IOFpeLIJHOCTeVI |/|3mepeH|/|l7| C
NOMOLLbKO PAaANO30HAO0BOIO AaT4UNKa AaBNeHUA, €CJZIN U3BECTHO, 4TO NOrpeLHOCTUN N3MepPEHNA
TeMnepatypbl COABHUTE/IbHO HEBEJIUKN.

BONbLIMHCTBO COBpPEMEHHbBIX PaaM030HA0B U3MePAIOT TEMMepaTypy B HOYHOE BpeMms C
To4HoCTbiO £0,2 K Ha BbicoTe 30 kM (WMO, 20064, 2011b). Takum 06pa3om, B HOHYHOE BpeMs
MOXHO onpeAenTb CUCTeEMaTUYeCKMe MOTPELUHOCTU, KOTOPbIE BbI3bIBAIOT OTK/IOHEHME
pe3ynbTaToB PagM0O30HAO0BbLIX U3MEPEHUN OT (haKTUUYECKUX 3HAYEHUIA.

OpHako no-npexHeMmy He NpeACTaB/IAeTCAa BO3MOXHbIM MHTepnpeTaLma CpaBHEHNI JaHHbIX

0 TemnepaTtype B AHEBHOE BPEMS C TOI e CTeneHblo 4OCTOBEPHOCTU. Hanpumep, cpegHue
TemnepaTtypbl B OAHUX U TeX XKe CpaBHEHMAX pacxoaatca B npeaenax 0,5 K Ha BbicoTe

30 kM. Mpr NCNoNb30BaHMM B KPYMHbBIX MEXAYHAaPOAHbIX UCMBITAHUAX Hay4YHas annapaTypa
paAvo30HANPOBAHNSA MOKa YTO He JocTura TpebyeMo TOYHOCTM B AHEBHOE BPeMS, Tak HTOObI
MOXHO Obl/10 BbIABUTb KOPPEKTHbIE M3MEPEHUS C Takol e JOCTOBEPHOCTbIO, YTO U B HOYHOE
BpeMS.

[aHHble n3MepeHUii OTHOCUTENIbHOM BAAXXHOCTU MOTYT 6GblTb NPOBEPEHbI NPU BbICOKUX
3Ha4YeHUAX BNAXHOCTU, KOraa paAno30HAbl NPoxXoasT Yepes ob6naka. B aTom cnyyae nasepHbliii
o6n1akoMep 1 paanosiokaTopbl 415 onpeaeneHns xapakTepucTnk ob1akos MoryT gaTb 6onee
KayeCcTBEHHble laHHble 06 obnake, 3a KOTOPbIM HabAan paiMo30H/ BO BpeEMS CBOEro
noavema. BeptukanbHbllii Npoduib OTHOCUTEIBHON BAAXHOCTU, MOJTyYEHHbIV C MOMOLLbIO
paano30HA0B, BK/IOYas HaIMvmMe 0YEHb CYXUX C/I0EB, MOXHO MPOBEPUTb NyTEM CPaBHEHUS C
[aHHbIMWU U3MEPEHWIA, NPOBOAMMBIX C MOMOLLLbIO paMaHOBCKOro naapa.

B xone 60/1bLINHCTBA CpaBHeHVII7I Paono3oHA0B pe3y/ibTaTthbl, MNOJTy4€HHbIE C Ppagn030HA0B
O,El,HOVI KOHCTPYKLUN, CPaBHUBAOTCA C pe3y/ibTaTaMW, NOJ1y4€HHbIMU C pagn030H40B
,Cl,perI7I KOHCTPYKUUN, CTEM YTOObI NONY4YUTb OUEHKY UX CUCTEMATUHECKUX pacxo>|<,u,eH|/|l7|.
|_|0FpeI.IJHOCTI/I pagnosoH4a n Cﬂy’-lal\/'IHbIG OTKJ/IOHEHUA MOTYT, KakK NnpaBuno, 6bITb OLUEHEHDbI
CMOMOLLBIO COOTBETCTBYHOLLEINO METOAA pacHeTa CpeaHeKBaAPaTUYECKOIo OTK/IOHEHUA
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pacxoxaeHui Mexay pe3yibrataMmm U3MepeHuin paano30oHA0B ABYX pa3Hbix TMNoB. Hanbonee
MaclTabHbIMW CEPUAMUN CPABHEHU paano3oHA0B nocne 1984 r. 6b11mn MexayHapoaHble
cpaBHeHUs paanosoHgos BMO (WMO, 1987; 1991; 19964, 2006b) 1 cpaBHeHUS, NpOBEAEHHbIE
B bpasunumn (WMO, 2006¢), Maepukuun (WMO, 2006a) n AHu3saHe, Kutan (WMO, 2011b).

B cooTBeTCTBYIOWMX pa3fenax HUXKe NPMBOASATCA pe3yabTaThl, MOJlyYeHHbIE B XO4€e 3TUX

W APYTUX CPaBHEHWUI C OAHUMU U TEMU Xe 3TaIOHHbIMU Npubopamu B CoegMHEHHOM
KoponescTBe (CM. pe3ynbTaTthl, Nony4eHHble MeTeoponornyeckum 6topo B Kamb6opHe

(WMO, 2010b), 8 CLLUA 1 LLBetinapun.

CyLuecTByeT HECKO/IbKO HAaLLMOHaJIbHbIX CTPYKTYP, B KOTOPbIX MOXHO NPOBEPUTb TOYHOCTb

N HaAeXHOCTb PaANO30HAOBbLIX AaT4YMKOB MPU PasANYHbIX AaBAEHUNAX U TemnepaTypax B
nabopartopHbIx ycnoBusax. B3amMHoe cpaBHeHMe pagnMo30HA0BbLIX 4aTYMKOB BIAXKHOCTU
(WMO, 2006b) no3BonnI0 NoAy4UTb pe3ynbraThl 1abopaToOPHbIX CPaBHEHMIA CO CTaHAapTamMm
BAaxHOCTU B Poccuiickort Pepepaumn. 3T pesynbTaTbl MOTYT MOMOYb BbISIBUTb HEKOTOPbIE, HO
fanexo He BCe, NPo6/eMbl, yCTaHOB/EHHbIE BO BPEMS NOETOB PaAM030HA0B B aTMOocdepe.

12.1.6.3 UcmouHuku dononHumenvHouIX oWIUGOK 80 8peMsa (PyHKUUOHUPOBAHUS
paouo3oHdoe

Ypes3BblvaliHO BaXHO Mepes 3anyCckom pagMo3oHia NPOBOANTDb €ro T aTesibHy0 NPOBEPKY,
NOCKOJIbKY OLLUMOKM B U3MEPEHUN 3HAYEHUI KOHTPOJIbHbIX AAHHbIX, NCNO/b3YyEMbIX A5
KOppeKLnn KannbpoBKM, MOTYT MPUBECTU K NOABIEHMIO 3HAYNTE/IbHbIX MOrPELUHOCTEN
N3MepeHunin BO BpeMsa noJsieTa pagmosoHaa. Cneagyet Takxke nsberatb OLINMGOK B JAHHbIX
Npu3eMHbIX HaBOAEHNI, MOJlyYeHHbIX B CTAHAAPTHOW MeTeopoornyeckon 6yake, n
JanbHeNLero ux nonagaHuna B pesynbtaTel namepeHuii. Owmbka B JaHHbIX O MPU3EMHOM
[aBfeHnn NoBANSAET BNOCIeACTBUM Ha BCE pacyeTHble 3HAYEHMS reONnoTEHLLNAIbHOM BbICOTHI.
Mo 3TOM e NpUYMHe BaXkHO, 4TOObI AaHHble Hab1loAeHNI 38 MPU3EMHbBIM AaBJ/ieHUeM 6biin
npvBeAeHbl K YPOBHIO BbICOTbl CTaHLLUN.

CnyyvaiiHble NOrpeLHOCTM B COBPEMEHHbIX PafMO30HA0BbIX MU3MEPEHUSX, Kak NPaBuIIo,
HeBeNMKKU. DTO pe3ynbTaT MPUMEHEHUA B PpafM030H4ax YCOBEPLLUEHCTBOBAHHON 3N1E€KTPOHUKHN
N MyNbTUMNIEKCMPOBaHUS, obecneymBatoLLnx 601ee HafeXHYI0 CBA3b C HA3eMHOW CTaHuUMel
ANg nepeaayn MHopmaLlmm 1 nosbilleHns 3¢pheKTMBHOCTU aBTOMATU3NPOBaHHOM 06paboTku
AaHHbIX Ha Ha3eMHOW cTaHUUK. COOTBETCTBEHHO CayYaliHble NOrPeLLHOCTM O6bIYHO MeHee
3Ha4YuTeNbHbl, YEM CUCTEMATUYECKME NOrPELLHOCTM paAMo30HAa U NPOUCXOAALLMeE OT
nosneta K NoJsieTy U3MeHeHMs B TOYHOCTN U3MEPEHNI U KannbpoBKe AaTYNKOB (MOrpeLHOCTb
paavo3oHaa). OgHako cay4vaiHble MOrpeLlHOCTM MOTYT CTaTb 3HAYUTENIbHBIMU, KOraa
NPONCXOANT HaCTUYHbIV 0TKa3 B paboTe pagnMo30oHAa, Korga BO3HMKalOT MOMeXuM OT APYroro
paano3oHaa, nepefatymk KOTOporo paboTaeT Ha TOM Xe YacToTe, IM60 Koraa paano3oHs,
HaxoAMTCA Ha 601bLLIOM HaK/IOHHOM PacCTOSHUM U Manol BblCOTE, KOTOPblE HECOBMECTUMbI C
XapakTepUCTUKaMn NPUEMHUKOB M aHTEHH Ha3eMHON CUCTEMBI.

Takum o6pa30M, norpewHoOCTN paamo3oHA0BbIX M3MepeHVII7I MOTyT BO3HUKATb HE TOJIbKO
M3-3a KOHCTPYKL MU AaTHNKOB paAno30HAa U r|p06neM C Kan|/|6p0|3|<01‘/’| Ha 3aBO/J€ BO BpeEMA
NX N3roToBJIEHNA, HO TaK>XXe N 1N3-3a I'IpO6erM npmema CMrHasios € paagno3oHAO0B Ha 3eMJie,
KOTOpPbI€ OTPa>arTCA Ha I'IOC}'Ie,D,)/IOLLI,eﬁ 06pa60TKe AaHHbIX. I'IpM NnaoxoM npmneme CurHana
nporpaMmmMmHoe obecnevyeHune ansa O6pa60TKVI OaHHbIX 4aCTO onpeaendeT 3Ha4eHnAa npocTto
nyTeMm nHtepnonaumnmn Cﬂy‘-laVIHle M3MepeHVII7I, KOTOpPbI€ CHUTAKOTCA A40NYCTUMbIMUA. B atom
C/ly4ae O4€Hb Ba>XHO, 4TOObI oneparop 6blN OCB€AOMJIEH O KOJINYECTBE NMHTEPNMOINPOBAHHbIX
OaHHbIX. KayecTBO AaHHbIX MOXeT 6bITb HACTO/IbKO NAOXUM, 4TO C/ie4yeT NPeKPaTUTb
Ha6ﬂl0.ﬂ,eHV|e 3a pagno30HA0M U 3anyCTUTb BMECTO HEro ,D,pyFOVI pPaano3oHa.

B aBTOMaTM3MpOBaHHbIX CMCTEMax MPU 0Cobbix 06CTOATENbCTBAX YaCTO BO3HUKalOT c6ou B
nporpaMMHOM o6ecneyeHunmn, KOTopble TPYAHO onpeaennTb 6e3 NnpoBeaeHNA MaclUTabHbIX
nposepok. O6bI4HO OLINOKN 06YC/TIOB/IEHbI HENMPEeAHAMEPEHHbIM MPONYCKOM O6bIYHOIO
AelicTBMA, He06X0ANMMOTO 415 TOro, 4TOObl CMPaBUTLCA C KAKON-TO 0CO60M CUTyaLnen niu
coYeTaHWeM ABJIEHMI, C KOTOPbIMU OMbITHBIN OMepaTop 06bIYHO paboTaeT He 3aAyMbIBasCh.
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12.2 PAOAWO3OHAOOBDIE DJIEKTPOHHDLIE CPEACTBA

12.2.1 06 Me xapaKTepUCTUKHU

ba3oBas KOHCTPYKLUUSA pagno30HAa COCTOUT, Kak NPaBu/IO, U3 TPEX OCHOBHbIX 3/IEMEHTOB:
a) JdaTy4Mku naoc obpasLosbiin npubop;

b) anekTpoHHbIN Npeobpa3zoBaTesib, NPeobpasy LN BbIXOAHbIE CUTHAbI C AaTYUKOB U
06pa3LoBbIXx NPUOGOPOB B INEKTPUYECKMNE CUTHATBI;

C) paavonepegatyuk.

B cncremax PagnoBETPOBLIX 30HAOB (CM. 4acCTb |, rnaBa 13) MMEKOTCA TaK>Xe SNNIEKTPOHHbIE
cpeacrtea, HeO6XO,C|.VIMbIe Ona npnemMa n nepefadn paagmoHaBuraunoHHbIX CUTHaN0B, U
S/1EKTPOHHbIE CpeACTBa CUCTEMbBI MPpUEMO-NepeaaTvrka A4na NCnojib30BaHMUA CO BTOPUYHbIMU
pagnonokaTtopamMmu.

Paano3oHabl, Kak NpaBuio, L0/XHbI o6ecneymBaTb n3MepeHue 6onee ogHOM
MEeTeopPOoI0rMYeCcKo NnepeMeHHO BeNYMHbI. 115 KOMNeHcaum HecTabuabHOCTM Npu
npeob6pa3oBaHMM BbIXOAHbIX CUTHAJIOB AaTyMKa B NepeaBaeMble CUTHasIbl UCMOMb3YOTCS
o6pasLoBble cUrHanbl. Takum o6pasoM, ceayeT NPOU3BOANTb NePEKIOYEHNE Pa3IUYHbIX
[aT4MKOB 1 06Pa3LLOBbIX YCTPOMCTB B COOTBETCTBUM C 3apaHee onpeaeeHHbIM LLUKJIOM.

B 601bLUIMHCTBE COBPEMEHHbIX PaANO30HA0B UCMOJIb3YIOTCS 3N1EKTPOHHbIE NepekoYaTeny,
paboTatoLme C BICOKON CKOPOCTbIO NPU TUMMYHOM LiUKJIe OHOTO U3MEPEHUS,
NPOAOMKAIOLWLEMCS OT OHOWM A0 ABYX CeKyHA. Takas CKOPOCTb OTCYETOB NO3BOJIAET U3MEPSATb
MeTeoposiorMyeckne napameTpbl C MHTEPBAJIOM NO BbicoTe OT 5 A0 10 M Npy HOpMabHOM
CKOPOCTM NoabeMa paino3oHza.

12.2.2 UcTOYHUKMN NUTaHUA A1 PafUO30HAO0B

EMkocTb 6aTapei paano30HAOB A0/KHA 6bITb 4OCTAaTOYHON 415 TOro, 4To6bl 06ecneymBaTb
nuTaHne pagmo30oHAa Ha NPOTAXEHWM BCErO BPEMEHW ero noseta npu ntobbix yC/T0BUAX
cocTosiHMA atmMocdepsl. 115 noabeMa paarMo3oHaa Ha BbicoTy 5 rlla emkocTb 6aTapeit
paarMo3oHA0B AOMKHA OblTb 4OCTaTOYHOM AN CHabXeHUsa TpebyemMbiMM TOKaMW B Te4eHue 40
Tpex 4acoB, C y4eTOM TOrO, 4YTO 3anyCck paAMo30HAa YaCTO MOXET 3aTAHYTbCA M Bpems nosneta
MOXeT pacTsaHyTbCS A0 ABYX YacoB. Tpu 4aca paboTbl 6aTapen Mornun 6bl notpeboBaTbCs B
TOM Cay4ae, Korga A0/KHbl NCMO/1b30BaThCA AaHHble, MOCTyNatoLme BO BPeMS CHUXKEHUS
paamo3oHaa. batapeun 4oMKHbI 6bITb Kak MOXHO 60/1ee NerkMmMm U UMeTb AANTE/bHbIA CPOK
xpaHeHus. Kpome Toro, ncnosb3oBaHHble 6aTapeun He AOKHbI MPeACcTaBAsATb ONacHOCTb A1
oKpy>katoLen cpeabl. MHOrMe coBpemMeHHble paAno30HAbl MOTYT B XO4€ NnosieTa BblAepXuBaTb
3HayuTe/IbHble N3MEHEHUS BbIXOAHOTO HanpaxeHnsa. O6bI4HO B paAn030HAaX UCMOJIb3YyOT
6aTapeu AByx TUMNOB: 6aTapen C CyXMMK 3JIEMEHTaMn 1 BOAOHaIMBHbIe BaTapewn.

MpuMeHeHne cyxumx 6aTapelt 6bICTPO pacTeT 6arofaps Ux NPENMyLLLECTBY, 3ak/ll0HatoLLeMycs
B TOM, 4TO OHW IErKOAOCTYMHbI MO O4eHb HU3KOW LieHe, MOCKO/IbKY B 60/1bLLIOM KOJIMYeCcTBe
NPOn3BOAATCA NO BCEMY MUPY U MPEeAOCTaBAAIOT MEHbLUYIO ONAaCHOCTb C TOYKU 3peHUS
OXpaHbl 34,0POBbS N TEXHNKM 6€30NacHOCTU (M BO3AENCTBMA Ha OKpy>KatoLLyto cpeay). OaHako
K X HepgocTaTkam OTHOCMTCS OrpaHUYeHHbI CPOK roagHoCTU. K TOMyY e npu paspsaake
BbIXOAHOE HanpsXeHne cyxol 6atapeun noaBepxeHo 601bLLNUM U3MEHEHMAM NO CPABHEHMIO C
BOAOHa/IMBHbIMU GaTapesaMu.

B BOAOHanMBHbIX 6aTape$|x 06bIYHO MCNoONb3yrKT XN10pna Meanm N CcepHOoe BELLECTBO.

211 6aTapeV| NMEKT ,Cl,)'lVITe)'IbeIVI CPOK XpaHeHNA. Bnarop,apﬂ XUMUYECKUM peakumnam,
nponcxoaAauinmm B BOAOHA/IMBHbIX 6aTape$|x, B HUX Bblpa6aTbIBaeTCﬂ BHYTp€HHEEe TenJo, 4To
YMeEHbLLaeT I'IOTpe6HOCTb B TEM/10BO n3onaunmn n nomMoraeT CTa6I/IJ'IVI3VIpOBaTb Temneparypy
S/1EKTPOHHbIX CPeACTB paano3oH4a BO BPEMA MONETa. 21K 6aTape|/| HE NPON3BOAATCA B
LLIMPOKUX Maclitabax ONA ApYyTrnx nosb3oBaTenen. I'IoaTomy, KakK npasujio, X npon3sogAaT
HenocpeaCcTBEHHbIE N3TOTOBUTEIU PaANO30HAOB.



416 YACTb I. USMEPEHNA METEOPO/TOTUYECKUX MEPEMEHHbIX

Heo6xoanmMo no3aboTUTbCA 0 TOM, YTOOLI 6aTapen He NpPeACTaBAAIM ONACHOCTb AN
oKpy>KatloLel cpefibl MoC/ie TOro, kak paAno30HA ynajeT Ha 3eM/1t0 B pe3ybraTe pa3pbiBa
060104KM BO34YLLIHOrO LWapa.

12.2.3 MeToabl nepeaayYm faHHbIX
12.2.3.1 Paduonepedamyuk

B paagno3oHaax Mcnonb3yoTcsa nepeaaTymMkn camblx pasHbix KOHCTPYKUMIA. Mpn yacToTax
Bn10Tb A0 400 Ml ncnonb3syercs, rnasHbIM 06pasoM, MONYNPOBOAHNKOBbIE CXEMbI, @

npu vactote 1 680 Ml MOryT NpUMeHATLCA 1aMnoBble (pe30HaTOPHbIE) reHepaTopsl.

B coBpeMeHHbIX KOHCTPYKLUUAX NepeaaTymMka o6bI4HO NCNOb3yeTcsa KBapLesas cTabunmsauns
4acTOTbl 4151 TOro, 4TO6bI 06eCne4YnTb XOPOLLYO CTabUIbHOCTb YaCTOThbl BO BpeMS
30HAMPOBaHNA. XopoLuas yCTOMYMBOCTb 4acTOTbl BO BpeMs NOArOTOBKM 30HA4a Ha 3emne
nepez 3anyckoM U B Xo/ie NoJieTa SBASeTCA 0O4eHb BaxkHbIM hakTopoMm. [Mpu yactoTte 400 MIy,
npeanosiaraeTcs WMPOKOe NCNO/b30BaHNE PaAnO30HA0B C NepeaTtinkamm, BbiXxO4Has
MOLLLHOCTb KOTOpPbIX cocTaBsisieT MmeHee 250 MBT. lMpu yactoTe 1 680 MIu, Hanbonee vacTo
NCNOb3yOTCA PaANO30HbI C MepeaaTynkamMmm MOLLHOCTbIO npumepHo 330 MBT. Moaynsaunsa
nepejaryumka y pasHbix TUNOB PaAnO30HAOB pasnindaetcs. XKenatenbHo, 4TO6bI B GyayLiem
NPOW3BOANTENN PafMO30HA0B AOrOBOPUINCH O CTaHAAPTHbIX MeToAax 1 popmMaTe nepeayu
AaHHbIX C PaAMO30HA0B Ha HA3eMHYIO CTaHLMIO, 4TO o6ecneynno 6bl ANA NoJib3OBaTenen
(pyHKLMNOHaNbHYO COBMECTUMOCTb MEXAY Pa3NNYHbIMU TUMaMN PaAN030HA0B 6e3
Heo6X0ANMOCTM MOANMULMPOBATL KaxXablil pa3 annapaTHOe U NporpaMMHoe obecnevyeHune
Ha3eMHoOro npvema. B ntobom cny4ae opraHbl, peryanpyolimne npasuia pagnocssasn, BO MHOTMX
pernoHax Mupa 6yayT TpeboBsatb B 6yayLlleM COOTBETCTBUSA NepeaTinKkos pagmo30HA0B
onpeaeneHHbIM cneumduKaumnam, 4To6bl MUHUMU3MPOBATb 3aHATLIN PaANOYaCTOTHBIN
CNeKTp 1 AaTb BO3MOXHOCTb PYrMM NOJb30BaTeIIM UCNOJIb30BaTb BblAe/I€HHbIE /14
MEeTeopPO0rMYeCcKnx Hy>X/ Noaockl pagmnodactoT (cm. pasgen 12.1.5.2).

12.3 OAATYUKUN OABJIEHUA (BK/THOYA UBSMEPEHUSA BbICOTbI)
12.3.1 O6uiue acnekTbl

Pagno3oHaoBblE 4ATHMKW AaBAEHNSA [OMKHBI COXPAHATb TOHHOCTb M3MEPEHNI B O4EHb
wnpokoM amanasoHe — ot 3 go 1 000 rla c pa3pewennem B 0,1 rla Ha 6onbLUel YacTn
Anana3oHa u ¢ paspewennem B 0,01 rla ans gasneHunsa meHee 100 rlla. 3meHeHnsa aasneHms
onpeaensaiTCs, Kak MPaBu/io, MO HE6ONbLLIOMY IN1EKTPUYECKOMY NN MEXaHNYECKOMY
n3MeHeHUto. Hanpumep, TMNMYHas MakcumanbHaa aedpopmaLms aHepouaHOM KOPobHKM
cocTaBageT NPUMEPHO 5 MM, Tak 4TO Nnpeobpa3soBaTe/ib, NCNO/Ib3yeEMbI BMECTE C AaTYNKOM,
[oskeH obecneynBaTh paspeLleHne CMeLLeHna npuMepHo B 0,5 MKM. VI3meHeHns kannbpoBkM,
npomncxoasLune B pesynbrate U3MEHEHUN TeMNepaTypbl AaT4MKa Npyu Nnogbeme pagmMo3oHaa,
Takxe AO/HKHbl KOMMNEHCUPOBATbCA. DTU U3MEHEHUs TeMnepaTypbl MOFYT AOCTUIaTb HECKObKNX
[eCATKOB rpajyCoB, eC/IN TO/IbKO AaTYMK AaBNEHNS HE CMOHTMPOBAH B CTabunnsnpyemonm

cpege.

B cBSA31 C 3TUM AaTYMKKN AaBNeHUS yCTaHaBNBAIOTCS, Kak NPaBuIo, BHyTPU Koprnyca
pafAno30HAa C Lie/1blo CBeAEHNSA K MUHUMYMY MPOUCXOAALLLNX U3MEHEHUI TeMMepaTypbl.

B HekOTOpbIX CyYasax AaTHUK C LLe/Iblo YMEHbLLIEHUS OXTaXAeHUs OKpYysKatoT
ponbrupoBaHHbIMM NakeTMkaMu C BOAON. B Tex cnyyasx, koraa MCnonb3yoTcs BOAOHA/IMBHbIE
6aTapewn, Teno, BblaengemMoe TakuMn 6atapesmu B pesy/ibTaTe XMMUYECKOM peakLum,
NCNonb3yeTcs A1 KOMMNEeHCaL My BHYTPEHHero oxnaxaeHuns pagmosoraa. OgHako gaxe npu
3TOM KOHCTPYKLMSA paAno3oHaa fo/KHa o6ecneqnTb OTCYTCTBME rpajMeHTOB Temnepartypbl
BOKPYT AaT4MKa U CBA3aHHbIX C HUM dN1EKTPUYECKMX KOMMOHEHTOB. B cnyyvae, koraa Ang gatymka
[aBieHns co3aaeTcs cpefia C akTMBHO KOHTPOIMPYEMO TeMnepaTypoi, BCA KOHCTPYKL S
AaTynka A0NXKHa O6bITb CMOHTMPOBaHa B TaKOM MOJIOXKEHUW Ha pafAMO30HAE, MPU KOTOPOM
TENJI0BOE NCKaxeHWe NokasaHWi AaT4MKa BCNeACTBME KOHCTPYKLMY AaTHMKa AaBIeHUS He
MOTr10 6bl BNSATb HA U3MePEHMSA TeMNepaTypbl N OTHOCUTENBHOM BAAXHOCTH.
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ﬂ,aT'-H/IK AaBJIeEHNA N CBS3aHHbINA C HUM npeo6pasoBaTenb KOHCTPYNPYIOTCA, KakK npaswuio,
TakKnm o6pa30M, 4YTO 4YBCTBUTEJ/IbHOCTb YBEJ/INYNBAETCA NO MEPE NageHnAa AaB/1eHnA.
BennynHa nocTosiHHOMN BpeMEHN Pagno30HA0BbLIX AAaTYNKOB AaB/I€HNA 06bIYHO O4Y€eHb Mana, n
NnorpewHoCTH, 06}/CJ'IOBﬂeHHbIe VIHepLI,I/IeI7I Aatynka, HE3HAYUTE/IbHbI.

NcTopuryeckm, koraa npon3BoOANINCE HafexXHble aTYNKKU AaBAeHNS AN HU3KOTO AaBNeHuns,
AaTYUKM C HeyJOBIETBOPUTENIbHON TOYHOCTBIO 3aMEHSANN U3MEPEHUAMMN AaB/IEHNS,
paccymMTaHHbIMU U3 BbICOTHI pajuonokaTopa, kak, Hanpumep, B CoeanHeHHOM KoponeBcTBe
A0 1978 r. B HekoTopbix cTpaHax CoapysxecTBa HezaBncumbix focynapcTe Ans nsmepeHus
reoMeTpuyeckmx BbICOT BMECTO AaT4yMKa AaBJeHNs Ha PpaAN030HAE NCMOb3YIOT O4EHb TOYHbIE
BTOPWUYHbIE PaMONOKaTOPbI.

CeropHs MHOrMe COBpeMeHHbIe CUCTEMbl PagMO30HAMPOBAHUA NCNOJIb3YIOT HaBUraLMOHHble
curHansl TCOM gns onpeaeneHns NONOXeHUS PagnNo30HAA U YXKe He UCMONb3YIOT AaTHMKU
AaBneHns Ha pagamo3oHaax (4159 SKOHOMUU CPeACTB Ha pacxoAHble MmaTepuanbl). B pesynbrate
reoMeTpuyeckas BblCOTa, a 3Ha4UT U reonoTeHUManbHas BbICOTa, OnpeaenseTcs Hanpamyto (cm.
pa3pen 12.3.6), a U3MeHeHMA B JaBNEHMM BO BPEMS NoJieTa BbIYNCAAIOTCA U3 PaAMO30HA0BbIX
N3MepeHuii TemnepaTypbl U BAAXKHOCTW.

12.3.2 AHepouaHbie KOPOOKU

AHepownaHble KOPOOKN MCNONb3YIOTCA B Ka4eCTBe AaT4MKa AaBNeHUs B 60NbLUMHCTBE
paano3oHaoB. B pagnosoHaax 60nee cTapbix KOHCTPYKLMI AnameTp 3TUX KOPobOoK, Kak
npaswuso, cocTaBnsn NpnbansnTenbHo 50-60 MM. [laT4ymMkn n3rotTaBaMBaloTCa U3 MeTana,
K03(PPULUMEHT yNpyrocTn KOTOPOTro He 3aBUCUT OT TeMnepaTypbl. i3mepeHue aedopmaumm
aHepONAHON KOPOOKN MOXKET NPOBOANTHLCS MO0 NMPU NOMOLLLM BHELLHEFO YCTPOMCTBA,
TpebyioLero MexaHM4YeCckom CBA3N Mexay KOpoOKOoM 1 paano30HA0BbLIM Npeobpa3osarenem,
nn60o Npu NOMOLLM BHYTPEHHero yctponcTea (cm. pasgen 12.3.3).

YyBCTBMTEIbHOCTb aHEPOUAA 3aBUCUT, ITaBHbIM 06pa3oM, OT akTUBHOM MoLLaAM MOBEPXHOCTH
KOpOo6KM 1 OT ee ynpyrocTn. Kopobkm MOryT 6bITb CKOHCTPYMPOBaHbI TakMM 06pa3oM, HTO6bI
nx pecopmaums 6bina NMHENHO NPONOPLMOHabHa AaBAEHUIO UK ciefoBasia 6bl KAKOMY-TO
APYromy 3akoHy, Hanpumep, npubankanacb K N0rapumMmnyeckor 3aBUCUMOCTH OT AaB/IEHUS.
[loNrocpoyHyto yCTOMYMBOCTb KaIMOPOBKM KOPOOKM MOXHO, Kak MPaBuJo, MOBLICUTb

nyTem BblAepPXXMBaHNSA KOPOOOK. DTOrO MOXHO AOCTUYb, MHOTOKPATHO NoABepras Kopobku
N3MeHeHUAM JaBNeHna U TeMnepaTypbl Mo BceMy paboyemy AnanasoHy.

Mpu ncnonb3oBaHMM aHeponaa C MeEXaHUYECKOI CBA3bIO C Npeobpa3oBaTeneM AaTink

06bI4HO noaBepxkeH a3 dekTy rmcrepesnca, pasHoro npumepHo 1-2 rlfla. 3T0T ructepesmnc
Heo6X0ANMO NPUHMMaTbL BO BHMUMaHWe Npu kanmbpoBke aatynka. I3smeHeHne gaBneHns B xoae
KannbpoBKMN JOMKHO ObITb TAKOTO e 3HaKka, Kak U U3MEeHEeHWe, MPOUCXoAsLLEee B peasibHbIX
yC/IOBUAX 30HANPOBaHNA. MexaHnyeckas CBsi3b C paANM030HA0BbLIM NMpeobpa3oBaTesieM 4acTo
npeacTaBnser cobol CUCTEMY, YCUINBAIOLLLYIO ABUXEHME KOPOOKN C Nnepeaayelt Ha CTpenKy,
NPUBOAALLYIO B eNCTBUE KOHTaKTbl NepeK/oYaTeNa AN KOHTaKTbl, CoAepiKalle akTUBHbIe
conpoTuBieHns. [1na Toro 4Tobbl AeliCTBME ObII0 yCNeLHbIM, TPEHME AOKHO ObITb CBEEHO K
MUHUMYMY, 4TOObI M36exaTb Kak MPePbIBUCTOCTU B ABUXEHUAX CTPENKU, Tak U rTMcTepesnca B
cucTeme gatyuka.

12.3.3 AHepouaHbie KOPOOKU (EMKOCTHbIE)

Bo MHOrMx coBpeMeHHbIX KOHCTPYKLMAX paAn030HA0B NCMO/b3YIOTCA aHepPOUAHble KOPOOKU
MeHbLuero guameTpa (30 MM nan MeHbLUIEro AnameTpa), npudem gedopmaLmsa KopobKku
n3MepaeTcs HeMOCPeACTBEHHO BHYTPEHHUM KOHAeHcaTopoM. VMicnonb3yemeblii Ans 31Ol Lenu
3N1eKTPUYECKNN KOHAEHCATOP COCTOUT U3 ABYX NapasiienbHbIX N1AaCTUH, KaxAas U3 KOTOpPbIX
3aKpensiseTca HenocpeaCcTBEHHO Ha OHOWM U3 CTOPOH KOpo6ku. EMkocTb koHaeHcaTopa C
onpegensercs no opmyne:

C=c-Sle (12.1)
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rae S — nnowazb NOBEPXHOCTM KaXkA0W NIACTUHbI, € — PacCTOsSHME MexAy N1acTUHaMn 1

€ — AManeKTpuyeckas noctosHHas. MNockonbky e — npamas pyHkuma gecbopmaLmm KopobKy,
eMkocTb C — npsmas anekTpuyeckas Mepa 3ton gecdopmaumn. Bo MHOrMX pagmMo3oHA0BbIX
Aatymnkax Kaxaas 13 niacTuH KoHAeHcaTopa 3aduKkCcMpoBaHa Ha OAHOW M3 MPOTMBOMOIOXKHbIX
CTOPOH KOPOGKM MPU NOMOLLN KPenieHNi, NPoXoAsaLLnX Yepes OTBePCTUSA B APYroi NiacTuHe.
Mpu Takol KoHUrypaLmm e yMeHbLIaeTCs MPY NOHUXKEHNU AaBneHns. YyBCTBUTEIbHOCTb
€MKOCTHOrO AaT4ymka onpejensercsa no popmyne:

—e-S/e*-deldp (12.2)

YyBCTBUTENLHOCTL 6yAeT CaMOi BbICOKOM, KOrA4a e Maso, a AasneHne HamMmeHbluee. OnmMcaHHbIl
€MKOCTHbIN AaT4mk 60/1ee CNOoXeH B U3roTOBIEHMMW, OAHAKO Hanay4wnm o6pasomM NoaxoaMT
AN N3MEePEeHN Ha BbICOTax, MOCKOJIbKY €ro 4yBCTBUTEIbHOCTb MOXeT 6biTb B 10 pa3s Bbllle Ha
ypoBsHe 10 rla, 4em Ha yposHe 1 000 rlla. 3Ha4eHne eMKOCTK, Kak NpaBuao, 6113ko k 6 nd.

EMKOCTHbIe aHeponaHble KOPO6KM O6bIYHO COeANHEHDBI C 31eKTPOHHbIM RC-reHepaTopom

C COOTBETCTBYIOLLLUMU ONOPHBLIMU KOHAEHCaTopamu. Takas KOHCTPYKLMA Heob6xoauMa Ans
n3MepeHnsa o4eHb Masbix koniebaHuin emkoctu (Hanpumep, 0,1 % npu makcumyme B 6 nd) 6e3
Kakux-nmbo 3Ha4MTeIbHbIX HAPYLLEHNI B paboTe reHepaTopa 3a CHeT U3MEHeHUI TemnepaTypsl,
noABOAMMOrO NMUTAHUSA NN B pe3ynbTaTe CTapeHus. Takol BbICOKOM YCTOMYMBOCTH

paboTbl reHepaTtopa TPYAHO AOCTUYb NPU HU3KOM LeHe. OHaKO O4HO U3 peLleHnii MOXeT
3aK/104aTbCA B MEPEK/0YEHNN BXOAHbIX CUTHA/0B, NOCTYNaoLWKUX B reHepaTop OT Aatyunka
AAB/IEHUNA 1 OT ABYX OMOPHbIX KOHAEeHCAaTOPOB. ONOpPHbIN KoHAeHcaTop C, NOACOeAMHAETCS

K reHepaTopy CaMOCTOATe/IbHO, 3aTeM Napasiie/lbHO C KOHAEHCaTOPOM AaTuuka Aasnenuns C
1 3aTeM napasiie/IbHO CO BTOPbIM OMOPHbIM KOHAeHcaTopoM C, Ans Toro, 4To6bl 06ecneyntb
nonHoMacLwTabHbI 06pa3uoBbIi Npubop.

Kann6poBka aHeponAHOro eMKOCTHOrO Aatyunka 6yaeT, kak MpasBuao, B 3Ha4UTEIbHON CTeNeHn
3aBMCeTb OT TeMnepaTypbl. DTO MOXET 6bITb KOMMNEHCUPOBAHO NMBO NYTEM CNYEHUS C
BHELUHUM KOHAEHCaTopoM, 06/1aAatoLWw MM aHal0rMYHbIM TeMnepaTypHbIM ko3 urLmneHTOM,
nnM60 NyTeM UCMO/b30BaHMS BO Bpems 06pabOoTKM AaHHbIX B HA3EMHbIX CUCTEMAX
KanmbpoBOYHbIX KO3 PULMEHTOB, yCTAHOBJIEHHbIX NPU KaIMOPOBKe Ha NpeaNpPUATUM-
nirotosuTesne. Monpaska, npumeHsemas npm o6paboTke AaHHbIX, 6yAeT 3aBUCETb OT
BHYTPEHHeN TemnepaTtypsbl, MU3MepsemMoi 6/1IM3K0 K MECTY HaxoXAeHUs AaT4MKa AaBneHus. Ha
npakTuKke A19 AOCTUXEHNS HeOO6X0AMMOM TOYHOCTU, BO3MOXHO, CleflyeT UCNonb30BaTh 06a
MeToza KOMMNeHCcaLnu.

12.3.4 KpemHueBble gaTunkmn

Ycnexu B 061aCTV UCNOMb30BaHUS KPEMHUA NO3BOINAN B HACTOsILLLee BPeMS U3roTaB/MBaTb
HaZleXXHble JaTYMKWN AaBaeHns C NCNOo/b30BaHWEM 3TOro MaTepuana. B tonctom cnoe
nonynposoAHuKa hopMmpyeTcs HeboblUas NoOCTb. DTa NONOCTb MOKPbIBAETCS O4EHb TOHKUM
CNOEM KPEMHMUS, N B HEW COXPaHAETCA OYeHb HU3KOEe aB/ieHne. DTa NOA0CTb 3aTEM BbINOHAET
dyHKLMIO faTYMKa AaBneHns. HyBCTBUTENIbHBIM 3/IEMEHTOM C/1yXKUT TOHKOE KPpEMHUEBOE
NoKpbITUE, KOTOPOE NPOrn6aeTcs B TON UM UHOM CTENEHU B 3aBUCUMOCTU OT aTMOCEPHOro
JaBneHus.

MeTtop, onpeaeneHunsa nporM6a KPEMHNEBOTO NMNOKPbLITUA 3aK/1H04YaeTCA B UCMNOJ/Ib30BaHUNN
€MKOCTHOro gatyuka. B atom C/ily4yae TOHKUW C/10M KPEMHUA Ha NOJTIOCTbKO NOKPbIBAETCA
TOHKWUM C/10EM MeTallna, a BTOpOVI cnon MmeTanna MCNOJIb3yeTCA B Ka4eCcTBe 3Ta/IOHHOMN
nnacTUHbI. I'Ipor|/|6 KPEMHUMEBOIO NOKPbLITNA onpeaenaeTrcda no USMEHEHNIO EMKOCTU

MexAay 3TUMUn AByMA C10AMN. ﬂ,aTLH/IKI/I 3TOro Tuna B ropasao MEHbLLIEN CTENEHN 3aBUCAT OT
TeMNepartypbl, 4EM AaTHUKN ,CI,ECII)OpMaLI,l/IVI, n cenyac LLINPOKO NCNOJ1b3YHTCA. nOCKO}'IbK)/ AaTynkK
MMeeT OYeHb MaJIeHbKN pa3mMmep, 3TO NO3BONAET n3bexatb I'IOFpeLIJHOCTeVI B Ka)'ll/l6pOBKe,
npucywmnx 6onee KPpYyNnHbIM EMKOCTHbIM aHEPOUAHBIM AaTY4NKaM U BO3HUKAKOLWKX MpPn NnoJsieTe
paano3oHa B pe3ynbraTte N3MEHEHU rpagneHTa TeMmnepartypbl BaHEPONAHOM AaTYUKE U B
CBS3aHHOW C HUM I/IEKTPOHUKE.
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12.3.5 MorpewHoOCTN AATYUKOB AaB/IEHUA

Cucrtematmyeckmne NOrpeLHoOCTU 1 MOrPELHOCTb paaAno3oHaa (M3MeHeHre OT noJsieTa K

noneTy Npu AByx CpeAHeKkBaApaTn4eCcknx OTKJI0OHeHMAX) 6blnv onpeaeneHbl No AaHHbIM
MeXAyHapOAHbIX CpaBHeHWM pagmo3oHaos BMO ans Bbi6paHHbIX TUMOB Pagno30HAO0B.
lMony4yeHHble pe3ynbTaTbl NpeacTaBaeHbl B Tabavue 12.2. [lnana3oH 3Ha4eHMn cncteMaTnyeCckom
norpeLHoCcTN o6bIYHO NpeAcTaBaseT pa3bpoc pesybTaTOB HECKO/IbKUX NCMbITAHUN.

AHepouHble KOPOOKU NOABEPXEHBI N3MEHEHWNIO KaNnMBPOBKK, ECIN TOJIbKO OHU Nepef,
NCNonb3oBaHNEM He 6blIn HagnexallMm o6pa3om Bblep>KaHbl B TeHeHNE MHOTUX LLUKIOB
NU3MeHeHUs AaB/eHuns B ux paboyem ananasoHe. KoppekLms C NOMOLLbIO NPOrpPaMMHOro
obecneyeHuns, NpoBoaMMas BO BpeMs 06paboTKM JaHHbIX, HO OCHOBaHHas Ha NoKa3aHusX,
NoNlyYeHHbIX NPU Ha3eMHOM KOHTpOJ1e nepe/, 3arnyckom, NO3BOSET HECKO/IbKO YMEHbLUNTb 3TN
norpelwHocTn. OaHako Nonpasku Ha OCHOBE NPOBEPOK Mepe/ 3anyCKkoM paan030HAa BBOASATCS
no UKCMPOBAHHON CXemMe KOPPEKLUM NOrpeLIHOCTeN No BceMy paboyemMy Anana3oHy. Ha
npakTuke N3MeHeHne B KaMBPOBKe AaTynKa AaBaeHuns 6b110 601ee U3SMEHYMBLIM MO BCEMY
paboyemy AnanasoHy.

Cuctema BTOpUYHBbIX paanonokatopos MRZ 6bina BBeseHa B Poccuiickoit Pepepaunn B
cepeanHe 1980-x rogos, n npeacTasieHHble pe3y/bTaThl 6bn nony4eHsl B 1989 r. B cucteme
HeT Aatyuka gasneHus. [laBneHne pacCYnTbIBAETCA U3 AaHHbIX U3MEPEHUI reOMeTPUYECKon
BbICOTbl, KOTOPbIE 3aTeM NEPEBOAATCSA B reONOTEHLMA/IbHYIO BbICOTY, KaK MOKa3aHoO B
pasgene 12.3.6. Ka4ecTBo M3MePEHNIN 3aBUCENO OT XapaKTEPUCTUK KaXA0ro KOHKPETHOro
BTOPMYHOrO pajanosiokaTopa.

Pagnosonapl VIZ MKII n Meisei RS2-91 nmetoT eMKOCTHbIE aHepOUAHble AAaTHMKKN, HO Pa3INYHOMN
KOHCTPYKLMW. B uenom norpewHoctn paanosonga (k= 2) npy ncnonb3oBaHMN €EMKOCTHbIX
aHepouna0B COCTaBAAT 06bI4HO MeHee 2 rl1a noytu npm ntobom gaBneHnn. OgHako ans
€MKOCTHbIX aHEPOMAHbIX KOPOOOK XapaKTePHbl 3HAYUTE/IbHbIE CUCTEMATUYECKME NMOTPELLIHOCTH,
0COB6EHHO NPU N3MEHEHUAX BHYTPEHHEN TemnepaTypbl pagMo3oHaa U TemnepaTypHbIX
rpaAneHTOB MO BCEMY AaTYMKY U B CBA3AaHHOWM C HUM 31ekTpoHuke. CncteMaTnyeckas
NOrpeLIHOCTb EMKOCTHbIX aHEPOMAOB 06bIYHO He npeBbiwaeT +1,5 rflla. OgHako norpeLwHoCcTu
MOryT 6bITb 60/1€€ 3Ha4YUTENbHbIMU, €CIN AaTYNKN AaBJIEHNS NCMBITBIBAIOT 04eHb 60/1bLION
TepMUYeCKUii yaap npu 3anycke pagMo3oHaa.

Pagno3ona Vaisala RS92 nmeeT KpeMHMEBBIN MUKPOINEKTPOHHBIV AATHUK U HE MOABEPXKEH
BO3/eMCTBUIO TEPMUYECKOrO yAapa, a NorpeLHoCT!, NoNyYeHHble 418 JaHHbIX CUCTeM, 6blnn
Aaxe ny4lle, 4eM y eMKOCTHbIX aHEPOUAHbIX KOPOOOK.

O nocnieacTBUAX MOTPELLHOCTEN B U3MEPEHUM AaBIeHMA, NpeacTaBaeHHbIx B Tabnnue 12.2,

AN coobLaemMblx JaHHbIX O TeMnepaType MOXHO CyAUTb Mo TOMY (hakTy, HTO MOrpPeLlHOCTb
nsmepeHus gasnenns B 1 rlla npusoauT K ownbke B AaHHbIX O TeMMepaType, PaBHOM B CPeAHEM
-0,1 K Ha yposHe 900 rla, -0,3 K B BepxHei1 Tponocdepe (Ha yposHe 200 rlla B Tponukax),

10,5 KHa ypoBHe 30 rla (c usMeHeHMeM 3aBUCMMOCTUN OT JIETHUX U 3UMHUX YCIIOBUTA
nprMMepHO Ha 55° ¢. Ww.) n Ao, no meHbluen mepe, 1 K ans 60nblLIMHCTBA CUTYaLLM Ha YPOBHE

10 rMa.

12.3.5.1 CoomHouweHue nozpeurHocmeli 6 3SHA4YeHUSIX 2e0NOMEHYUA/TbHOL 8bICOMbI U
nozpewHocmeii 6 3Ha4eHUsAX 0ae/1eHUsI

MorpelwHocTb ¢ (f,) B 3HA4€HUMN reonoTeHLMaNbHO BbICOTbI B 3a/laHHbI MOMEHT BpEMEeH Npu
nosieTe onpeaenseTcs no cneayioulein popmyne:

p g
Po 14\

rp,epo — AaBJ/ieHne 'y I'IOBerHOCTl/I;p1 — WCTUHHOE AaBJ/ieEHNE B MOMEHT BPEMEHU t1;p1 + & (p1) —

M3MEPEHHOE AaBJ/IEHNE, YyKa3blBa€éMO€E AaTYNKOM paAnN0O30HAa B MOMEHT BPEMEHU t1; Er (p n

Sp (P) — MOrpeLwHoOCTN Ppagno3oH40BbIX l/I3M€peHl/Il\7I COOTBETCTBEHHO TEMNEpPATYPbI U AaB/1€HUA

() ver (0)-00s, ()£ 23
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Kak yHKuum aasnenus; T (p) — BUpTyanbHas Temnepatypa npu AasneHum p; R — rasosas
NOCTOSHHad, § — yCkopeHue cBO6OAHOro NajeHns, kak 3To onpeaeneHo B nybankaunm
BMO (2011a).

Ta6nuua 12.2. lnanasoH cuctemMaTMyeckoi NorpeLHoCcTy U NorpeLHoCT pagnMo3oHaa
(ot noneta k nonety, k= 2) n o6was norpewHoCTb B U3SMEePEHUMN AaB/IeHUS
B MeXAYHapOAHbIX CpaBHEHUAX pagno3oHaos BMO n cB3aHHBIX C HAMW UCMIbITAHUAX

Tun lMozpewHocmeo
Cucmemamuyeckas nozpeuwiHocmeo MozpewHocms
paduo3oHOa paduo3oHOa
M3obapudeckas
nosepxHocmes 850 100 10 850 100 10 850 100 10
(ella)
MRZ?
(Poccuiickas or-1,5 or-1,2 0-0,2 7 3,5 0,5 8 4 0,7
no-0,5 no-0,8
Ddepepauns)
Meisei RS2-91 0,2-1 -0,1-0,5 -0,2-0,2 1 0,6 0,6 2 11 0,8
VIZ MKII 0-1 0,7-1,1 0,3-0,7 1,6 0,6 0,4 2,5 1,6 1
Vaisala RS92,
KpeMHWEBbIN <0,5 <0,3 <0,2 0,8 0,4 0,2 1 0,6 0,4
AaTyuK
MODEM or-0,8
M2K2¢ 110 -0,4 <0, <0,05 1,2 0,4 0,03 1,6 0,4 0,05
Vaisala RS92? <0,5 <0,1 <0,05 1,2 0,4 0,03 1,6 0,4 0,05
Lockheed
Martin
Sippican <0,5 <0, <0,05 1,2 0,4 0,03 1,2 0,4 0,05
(LMS),?
LMG-6
Mpumevanne:

a JlaTynk gaBneHus He NCNo/b3yeTcs, AaBNeHMe BEIYUCIARTCA U3 U3MEPEHNI reonoTeHLNaNbHOW BbICOTHI, CM.
pasgen 12.3.6.

Ansa ykasaHHOM CTaHAAPTHON M306apnYeCckori NOBEPXHOCTU P BTOPOW Y/1eH B ypaBHeHUN 12.3
MCYe3aeT, NOCKO/bKY HE CYLI,eCTBYET MOTPELIHOCTL B ONPeAe/ieHnn p, U, C/IeJoBaTe/IbHO,
MOrpeLHoCTb B 3HA4€HNM reonoTeHLMaNbHOW BbICOTbI Ha CTaHAAPTHOM n306apun4eckon
NOBEPXHOCTM COKpaLLaeTcsa u npuobpeTaeT C/ieayowmnn BUA;

R'Y ST dp
£ (ps):_I[ST(p)__gp (p)}— (12.4)
g Sp P

n ana pagnosoHaos 6e3 AaT4yurKa AaBAeHnA C UCnoJsib30OBaHMEM pagnosaokartopa:

Z g
2
£, (ps )=T, (ps) I g/T |:8T (z)+¢, (Range,6)-dT, /dz} (12.5)
20

rae Z, — reonoTeHuUnabHas BbICOTa Ha JaHHOM N306apn4eCkoi NOBEPXHOCTU P, U
NOrpeLHoCTb B 3Ha4€HNN reonoTeHLMabHOM BbICOThI 418 paAgnoniokaTopa ABngaeTca pyHkumnen
HaKNOHHOW AaNbHOCTU M yrna mecTa (0), n Konebnerca oT noseTa K MOAeTy COracHO pexumy
BeTpa.

B tabnuue 12.3 npeactaBfieHbl A58 TUMIMYHBIX aTMOCQEPHbBIX YC/TOBUIN NOTPELLHOCTH
onpejefieHns reonoTeHLMasbHON BbICOTbI, KOTOPblE BO3HMKAIOT U3-3a MOrPeLLIHOCTEN 4aTYMKOB
pagnosoHaa. M3 Tabnunubl BUAHO, 4TO 3Ha4eHMs reonoTeHuMana Ha 3alaHHblx n3obapmuyeckmx
NOBEPXHOCTAX ONPeAensoTca C He60NbLUIMMM NOTPELUHOCTAMM, KOTOPbIE CBA3aHbl C OLUMOKOM
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n3MepeHuna TemnepaTtypbl Ui AaBNeHNS PagMo30HA0M. [1OorpeLHoCTb B U3SMepPEeHUN AaB/IeHNS
MMeeT HECKOJIbKO Pa3/inyHbI 3PP eKT Ha pasIMYHbIX LUMPOTAX, MOCKO/bKY CTPYKTYpPa TUMUYHbIX
npodunen TemnepaTypbl MEHAETCA C LULMPOTON. OQHAKO Te e caMble MOrPeLlHOCTM AaTYNKOB
[aBneHns fatoT ropasfo 60/bluMe NOrpeLHOCTU B ONpeaeeHNN BbICOTbl KOHKPETHbIX
CTPYKTYP, Taknux Kak TeMnepaTypHas MHBEPCKS, B TOM YMC/1e B TPOMOMay3e, a TakXke BEPXHEN U
HUXXHEN rpaHunLLbl 061aKoB.

BaxHocTb ypaBHeHu 12.4 n 12.5 3ak/t04aeTCcs B TOM, YTO MOrPELLIHOCTU B ONpeaeseHnn
reonoTeHLnanbHOMN BbICOTbI Ha CTaHAAPTHOM M306apu4eckoli MOBEPXHOCTU MaBHbIM 06pa3oM
CBA3aHbl C MOrPEeLIHOCTAMUN B U3SMEPEHNN TeMMepaTypbl, 1 Takum 06pa3om, eCinm CPaBHUTD
reonoTeHLunanbHble BbICOTbl C COBMELLLEHHbIMU AAaHHbIMW B HyNeBOM npubanxeHnmn ns Yrirl,
TO aHOManUW BbICOThI AafyT NnpeAcTaBaeHne 06 OTHOCUTENbHOM TOYHOCTU OnpeaeneHuns
Temnepartypbl B AByx To4kax (cm. WMO, 2003).

Ta6nuua 12.3. Cuctematnyeckue ownbKn B onpeaeseHUN reonoTeHLuaaibHOM
BbICOTHI (IM. M) NPU 3aZiaHHbIX MOTPELUHOCTAX AaBJIEHUs U TEMNepaTypbl

e, T e, P
nozpewHocmeb noapeZUHocmb Uupoma 3002fla 1002fla 302lla 10 2lla

(K) (@l1a)

BbicoTa
CTaHJapTHOMN
nsobapuyeckom
MOBEPXHOCTH,
MOrpeLHoCTb
Temneparypbl

0,25 0 Bce 9 17 26 34

BbicoTa
CTaHAapTHOM
nsobapuyeckom
NMOBEPXHOCTH,
NorpeLHoCTb
naBneHus

0 -1 25°c. w. 3 12 -2 -24

BbicoTa

CTaHAapTHOW

nsobapuyeckom 50°c. w.
NMOBEPXHOCTH, neTto
MOrpeLIHoCTb

naBneHus

BbicoTa

CTaHAapTHOW

n3obapuyeckom 50°c. w.
NMOBEPXHOCTH, 31ma
NOrpeLHoCTb

naBneHus

BbicoTa ypoBHs
0CObbIX TOYEK,
NorpeLHoCTb
faBneHns

0 -1 25°c. w. 27 72 21 650

BbicoTa ypoBH#
0CO6bIX TOYEK, 0 1 50°c. w. 26 72 223 680
NOrpeLHoCTb neto

AaBJieHnA

BbicoTa ypoBHA
0CObObIX TOYEK, 0 1 50° c. w. 2% 70 13 625
NMorpeLHoCTb 3uma

AaB/ieHnA
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12.3.6 Ucnonb3oBaHue reome‘rpwlea(oﬁ BbICOTbI BMECTO AlaHHbIX AaT4YUuKa
AaBJ/I€EHUA

12.3.6.1 O6uwue ceedeHus

Pagnosonabl c [COM, koTopble AeKOAVNPYIOT CMYTHMKOBbIE CUTHA/bl I106abHON CUCTEMBI
onpepaesieHa MeCTOMOJIOXKEHUS, MOTYT NPeA0CTaBAATb AaHHble O TEOMETPUYECKON BbiCOTE
B OT/INYMeE OT nepBbix paamo3oHaos ¢ TCOM, koTopble He 4eKOAMPOBasIN 3TU CUTHa/bl. ITU
N3MepeHNa reOMeTPUYECKON BbICOTbI 0CTaTO4HO TOo4YHbI (Mexay 10 n 20 M) ans Toro, 4To6bl
NCMo/ib30BaThCA A1 pacyeTa AaB/eHns B 3alaHHOe BpeMs noJieTa 30HA4a Ha OCHOBE JaHHbIX
HaboAeHNI y MOBEPXHOCTM 3a AaBieHNEM, TeMMepaTypoii U OTHOCUTE/IbHOM BAAXHOCTbIO
(cm. ypaBHeHua 12.12 1 12.13). PaccynTtaHHOe 3Ha4YeHMe AaBneHns 6yaet 601ee TOYHbIM, YeM
N3MepeHus B cTpaTocdepe C MOMOLLbIO CaMbiX TyYLLMX PaaN030HA0BbIX 4aTYNKOB AaBeHUS
(cm. Tabnnuy 12.2).

VckntoyeHure U3 paamo3oHaos c TexHonorueli [COM pgatynka gaBneHms AOAXHO o6ecneynTb
3Ha4YNTE/IbHOE CHUXEHNE CTOUMOCTU PaAM030HA0B, O4HAKO NPU 3TOM HEOBXOANMO Y4UTbIBaTb
noTpe6HOCTM NOJIb30BaTeNeN B AaHHbIX /191 BCE Yalle NPUMeHsSeMbIX HErMapoCTaTUYeCckKnx
MoAesiell YAC/IEHHbIX MPOTrHO30B MOroAbl, NOCKO/bKY HENOCPEeACTBEHHOE N3MEPEHME B
Tponocdepe AaBNeHUs U reonoTeHLManbHOM BbICOTbI MOXET JaBaTb HEKOTOPOE NPENMYLLLECTBO
B TEX C/IyYasx, Koraa npeanonoXxeHne o rupoctaTuyeckoM paBHOBECUM HE COOTBETCTBYET
aTMocepHbIM YCI0BUAM.

12.3.6.2 Memoo pacyema

lNepeBoa reoMeTpMYECKOM BbICOTbI, U3MEPEHHOM NPKN MOMOLLM PaAN030HAa C TEXHONOrnen
[COM, B reonoTeHLManbHyt0 BbICOTY NpeacTaBAseT CO60M (PyHKLMIO NONSA CUNbI TAXKECTU

B laHHON TOYKE N He 3aBUCUT OT Npodpunel TeMmnepaTypbl U BNaXHOCTU B JAHHOWN TOYKE.
DHeprus rpaBMTaLMOHHOrO noTeHumnana (9,) eaAnHMLbI MacCbl Yero 6bl TO HU 6bIN0 — UHTErpasn
HOPMasIbHOM CUJIbI TAXKECTU OT CPEHEro ypoBHS Mops (z = 0) A0 BbICOTbI paano3oHaa (z=z,), U
3anucbiBaeTcs ypasHeHunem 12.6:

Oy = [7(z.0)-d= (12.6)
0

rae }/(Z, (p) — HOpMaJibHasa Cc1ia TAXeCTU Ha4 reonom. 2710 CII))IHKLI,I/IFI reomeTqueCKoﬁ BbICOTbI
zZ,n FeO,IJ,e3VILIeCKOI7I LLINPOTHI @.

[eneHviem reonoTeHuMana Ha HOPMasabHYO CUY TAXKECTU Ha LWMpPOTe 45° NonyvaeMm BbICOTY
reonoTeHunana, kotopas ncnonb3yertcs 8 BMO:

Zl :@1 /}/450 (127)

rae v, B3AT0 U3 onpeneneHns n pasHo 9,806 65 m-c2. CneayeT OTMETUTb, YTO CUJIA TAXKECTH
Ha NoBepxHOCTN camas 6onbluas Ha nontocax (9,832 18 Mm-c2?), a camas Manas Ha aKBaTope
(9,780 33 m-c2).

Kone6aHus cunbl TAXECTU C BbICOTON AO/KHbBI YHUTbIBATb 3/JIMNCOUAHYIO POPMY 3eMan n
BpaLueHne 3emnu. OgHako, koraa konebaHua C BbICOTOM y4YUTLIBAIOTCA, reonoTeHLUnaabHas
BbICOTa Z, Ha reOMeTPUYECKOM BbICOTE Z,, aNNPOKCUMMUPYETCA C UCMOJIb30BaHNEM
CMUTCOHMAHCKNX MeTeoposiorndeckmx tabany, (List, 1968) cneaytowmnm obpasom:

Z(21,0) = (VSMT (@)/745°)'((RSMT (@) 7 )/(RSMT (@)+2 )) (12.8)

rae R, (¢) — 3pdexTnBHbLIN paanyc 3eMan ANA WNPOTI (@), 3Ta BEIMYMHA COAEPXKUTCA B
CMUTCOHNAHCKMX MeTeopoiornyecknx Tabanuax n 6eina BbibpaHa 415 yveTa hakTuyeckmx
N3MEHEHUI C reOMEeTPUYECKON BbICOTOM B COBMELLLEHHbIX TPABUTALLMOHHbBIX U LLIEeHTPOBEXHbIX
cunax. OHa He aBnseTcsa hakTMYeCckKMM pagmMycoM 3emMIn Ha aHHOWM LWMPOTE, Kak NOKa3aHo Ha
pucyHke 12.3, rae CMUTCOHMAHCKNI paanycC yBenM4nMBaeTcs OT 3KkBaTOpa K BbICOKMM LLUMPOTaM,
HO haKTMYeCKUI paanyc anamncomaa 3emMam camolii 60/bLLION Ha SKBaTOPE U CaMblii Masblil Ha
noJsitocax.
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Mockonbky BeNMumHbI R, (¢) B CMUTCOHMAHCKMX Tabmuax 6biav nosiyHeHbl npubin3nTesibHO

B 1949 1., B BbIYMCAEHMAX NCNONb3oBanca MexayHapoaHbii ananncong 1935 roga, a He
BcemunpHas reogesunyeckas cuctema 1984 roga (WGS-84), kotopas B HacTosLee BpeMms
ncnosnb3yetca B npuemHukax [COM. KpoMe Toro, B CMUTCOHMaHCKMX Tabanuax ncnonb3oBanoch
cefyloulee 3HaveHue y,,  (@):

vsmr (¢) = 9,806 16-(1—0, 002 637 3-cos (2¢) +0,000 005 9- cos (2 ) ) [m s*z] (12.9)

OTa pbopmyna He npeacTaB/eHa LUMPOKO B OTKPLITOM Hay4YHOW nTepaType, HECMOTPS Ha TO, YTO
6bi1a pekoMeHao0BaHa MexayHapoaHom accoumaumeit reogesnmn B 1949 r.

AnbTepHaTMBHOE BbipaXkeHue A1 COOTHOLLEeHUS B ypaBHeHUKN 12.8 6bi/10 NnpeanoxeHo MaxoHu
(nn4Hoe coobuieHne) Ha ocHose reonaa WGS-84. B sTom ciiyvae reonoTeHLManbHas BbicoTa
AJ151 TEOMETPMYECKON BbICOThI Z, 3aNNCbIBAETCA KAk

21(21.0) = (v (0)/ra5:)-((R(0)-21)/(R(9) + 21)) (12.10)

rae v,(¢) — HopMasbHas Cina TAXKECTH Ha MOBEPXHOCTU SMIMMCONAA BPALLEHNS U TAe:
2 o2\
7s (9)=9,780325- (1+0,00193185~sm((p) ) (1—0,006 694 35-sin (o) ) (12.11)

roe paamyc R(p) =6 378,137/(1,006 803 - 0,006 706 - sin(p)?), 4To AaeT pe3ynbTathl A1 R,
6/113KMEe K 3HaYEHUAM B CMUTCOHNAHCKUX Tabnnuax.

Ecnu reonoTteHumanbHas BbicOTa 415 reOMeTpu4eckor BbiCOTbl 30 KM NOy4YeHa BblYNCIEHUAMMY,
TO OHa cocTaBnseT oT 29,778 5 kM Ha 3kBaTtope 80 29,932 km Ha wuporte 80° c. .,

ecnn ucnonb3ytotcsa ypasHennsa 12.8 1 12.9, unn 12.10 n 12.11. PasHnua B 3Ha4eHmAX
reonoTeHLnanbHOMN BbICOTbI, MOJIy4YEHHbIX ABYMS MeTOAaMu, cocTaBnseT meHee 1 M 1 No CyTu He
ABNAETCSA KPUTUYHOWM 4151 METEOPO/IOrOB.

Pa3HuLa B 3Ha4YeHMAX reOMeTPUYECKOM BbICOTbI M FEONOTEHLMabHON BbICOTbI YBETNYNBAETCA
C BbICOTOM Haj MOBEPXHOCTbIO 3eMAn. Hanpumep, TMNWYHbIE Pa3nnyunsa B 3Ha4eHUAX,
NOJIy4eHHbIX B U3MEPEHMSAX B XOA4E B3aUMHOI0 CPaBHEHMSA BbICOKOKa4eCTBEHHbIX CUCTEM
pagvosoHanpoBaHus B AHU35aHe, KuTan, Ha wmpoTe 22° . W., npeacTasaeHbl B Tabanue 12.4.

Ecnn onpepeneHbl U3MeHeHMS reonoTeHLMalbHOM BbICOTbl OTHOCMTE/IbHO TeMMepaTypbl U
OTHOCUTE/IbHON BIAXKHOCTU, TO MOXKHO paccynTaTh AaBaeHune NyTeM UHTETPUPOBAHNSA U3
N3MepPEeHHOro JaB/ieHNs Ha MOBEPXHOCTM C UCMOJIb30BAHNEM FMNCOMETPUYECKOTO OTHOLLEHMNA B
ANCKPETHOW popme:
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s
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=
S 6360
=
[
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S
S .
6340 _'"',;'i"" " | Papuyc annuncounga 3emnu
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6330 b * » DpchexTUBHBIN paguyc 3emau
13 CMUTCOHNAHCKUX Tabnuu,
(ans ucnonb3osaHus B ypasHeHun 12.9)
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LLinporta (rpagychbi)

PucyHok 12.3 KonebaHus paguyca 3eMim ¢ LULMPOTON B CpaBHEHUM C KolebaHUAMU paaunyca
M3 CMUTCOHMAHCKUX TabauL, UCNO/Ib30BaHHOTO B ypaBHeHUN 12.8.
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Ta6nuua 12.4. Paznnunsa mexxay reonoteHUMaibHOM U TeOMeTPUYECKOM BbICOTaMU,
M3MepeHHbIMU BO BpeMsi B3aMMHOIO CpaBHeHuUs paano3oHaos BMO
B flHU3sAHe, Kntai, Ha 22° c. w.

feonomeHuuaanaﬂ feonomeHuuaanaﬂ —
gbicoma 2eomempu4eckas ebicoma
8000 25
16 000 70
24000 135
32000 220
L, (pis1/pi)=-9,806 65-dZ/R"-T, (12.12)

rae p — nasnexue B rlla; R* — rasoBas NoCTosAHHAA AN Cyxoro Bo3ayxa; T, — cpeaHas
BMpPTyasbHas TeMnepatypa Ana cnos B rpaaycax K; dZ — TonwmnHa cnos B reonoTeHuManbHOM
BbICOTE W i OTHOCUTCA K HUXHEN rpaHuLLe 3TOro C/os.

BMpTyaanaﬂ TeMmneparypa T; pacCcHNTbIBAETCA N3:

T, = T/(1-(U/100)- (e, (T)/p)-(1-2,)) (12.13)

raoe U — oTHOCUTe/IbHas BIaXXHOCTb BO34yXa, ¢, — AaBN€HNE HACbILLEHHOro BOAAHOrO Nnapa un
£, — OTHOLLUEHNE MOJIEKY/IAPHOTIO BECA B/1aXXHOTO U CYyXOro Bosayxa, Npn 3ToM ¢, = 0,622

HEO6XO,CI,I/IMO eLie pa3 NnoA4epPKHYTb, 4HTO TEMNEpPaTypa N OTHOCUTEJIbHAA B/1IaXXHOCTb,
onpeaeneHHble pagno3oHA0M, UCMOJIb3YHKOTCA TOJIbKO B pacHeTax AaB/IEHNA 19 CUCTEM,
MCNONb3yHOLWNX rCOM-VIBMepeHVIﬂ FeOMeTpVHeCKOVI BbICOTbl, MOCKOJIbKY reonoTeHLaibHbl€
3Ha4Y€HUA NoJsy4atkoT NMNpPocCTo 13 reomeTqueCKon BbICOTbl N TPAaBUTALMOHHOIO NMNoss 3emnn.

ANropuTMbl 419 BbIYNCIEHUA FEOMETPUYECKONM BbICOTbI MO AAHHBIM PaAMON0KALMOHHbIX
HabNl0AeHNI 3a BETPOM C y4eTOM HaK/IOHHOM AasbHOCTU U YI/1a MecTa C MOC/Iey oLLINM
npeob6pasoBaHMeM reOMeTPUYECKOI BbICOTbI B FeONOTEHLMAIbHYIO BbICOTY BK/IIOYEHbI B
ny6aunkaumio BMO (WMO, 1986). OnepaTuBHbI anropuTt™, NCNOb3yeMblit BO BTOPUYHbBIX
paAnonoKaunoHHbIX cuctemax B Poccuiickoih Pepepaunn, npuBeaeH B Apyrov nyb6ankaumm
BMO (WMO, 1991). B cny4ae, korga BMeCTo AaHHbIX Hab04eHWIA C MOMOLLbIO AaTyunKa
AaB/IeHNs NCNOJIb3YIOTCA AaHHbIe paAMOIOKaLMOHHbIX HA61OAEHMI 3a BbICOTOMN, HEO6XO0ANMO
nepej pac4eToM 3Ha4€HWUN faBAeHNA OTKOPPEKTUPOBATb 3TU BbICOTbI C y4ETOM B/INSAHUA
KPVBU3HbI 3eMHOTO LWapa 1 pedpakumnmn pagnososH. Nonpaska Ha pedpakLmnio MOxXeT

6bITb BBEAlEHA C MCNOJIb30BAaHNEM CE30HHbIX CpeaHUX npoduner atMocdepbl, 04HaKO ANs
AOCTVXKEHMA ONTUMAJIbHON TOYHOCTM 3HA4YEeHWNI AaBEHMA MOXET MOHAA06UTbCSA KoppeKLUs
BbICOTbI C y4ETOM YCJ/IOBUIA, XapakTePHbIX A1 KaXA0ro MHANBUAYa/IbHOrO NoneTa pagnMo3oHaa.

12.3.7. MUcToYyHMKMU norpeliHocTel Npy NPAMOM U3MEPEHUU BbICOTbI
12.3.7.1 Mpu onpedenenuu zeomempudeckoti 6bicomsi c nomoujbio FTCOM

Mpwn OTCYTCTBMWN MECTHbIX MOMEX Ha YacToTax HaBuraumoHHoro curHana F[COM 60nbLWIMHCTBO
COBPEMEHHbIX CUCTEM PafaMO30HANPOBAHMS MOTYT ONPeAeNTb BbICOTbI C XOPOLLE TOYHOCTbIO
MO OTHOLLEHMIO K BbICOTE, Ha KOTOPOI B NosieTe nponcxoaut 6nokuposaHme TCOM. MNpasaa,
npw 3ToM NporpaMMHoe obecneyeHne AOKHO HaAeXXHO MHTEePNOMPOBaTb Ha MOBEPXHOCTb
3emnu (C y4eTOM M3MEHEHM B CKOPOCTM NoAbeMa Lapa-30HAa cpa3y nocse 3anycka) c TeMm,
4TO6bl 06ECNEYNTb HaMyHLy TOYHOCTb 3mepeHuin TCOM. Bo Bpems B3aMMHOTO CpaBHeHUA
BMO BblCOKOKa4YeCTBEHHbIX CUCTEM pano30HANPOBaHMA B AHU3sHe, Kutah (WMO, 2011b)
HeKOTOpble MPOrpamMMHbIe MOAY/IN UHTepRoAauMn paboTanu y4dlle, 4Hem ApYrue, U B Camblx
XyALINX caydasax cucreMaTmyeckne NorpeLHocTy coctaBnsanm 6onee 10 M, octaBasiCb Ha 3TOM
YPOBHE Ha NMPOTSAXEHMWN BCErOo MoJieTa pagMo30H4a aHHOTo Tmna.
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Oco6eHHO BaXkKHO NpPOBEPATb BbICOTY nokanbHon aHTeHHbl [COM oTHOCUTENBHO Aatyunka
OaBNEeHNA Ha NOBEPXHOCTU U O6eCI'IeLIVIBaTb, 4YTOObl 3Ta BE/INYMHA UCMONb30BaNach KOPPEKTHO
B BbIYNC/IE€EHUAX, MPOU3BOANMbBIX MPOrpaMMHbIM obecnevyeHMeM CUCTEMBI Paano3oHaNpPOBaHUA.
Cne,qyeT NMOMHUTL O TOM, HYTO paCXoXXAeHNe B 3Ha4€HNAX AaB/1€HNA (I/I}'IVI norpewHoCTb B
3Ha4YeHnn ,Cl,aB}'IeHl/Iﬂ) B 1 rlla Ha aHTEHHE OTHOCUTENIbHO AaT4yMKa AaB/1€HUA B NOBEPXHOCTHOM
C/10€ Ha CTaHUunn pagno3oHanpoBaHna NnpunBoanT K ownbke 10 M B onpeneneHnn BbiCOTbl Ha
NPOTAXEHUN BCETO NnoseTa.

MonetHas o6paboTka AaHHbIX AOXKHA NpeAycMaTpMBaTb BO3MOXHOCTU NPE0A0NeHNS
3Ha4YMTeNbHbIX KOJIe6aHM (MONOXNTENbHBIX N OTPULLATE/IbHBIX) B CKOPOCTAX NoAbeMa
ra3oBon 060/104kK, MOAHMMalOLLLEN paAMOo30HA. [orpelwHoCcT B onpeaeneHnm temnepartypsl
N OTHOCUTEJIbHOWM BNIAXHOCTU CKaXXyTCA TOMIbKO Ha BbIYMCIEHNAX AaB/€HNSA Ha OCHOBE
reonoTeHunanbHom BbICOTbI (CM. ypaBHeHMsa 12.12 1 12.13). O BanaHUM NorpeLiHocTei

B U3MepeHnn TeMnepaTypbl Ha BbIYMCIEHUS AaB/IEHNS MOXHO CyANTb MO Be/INYNHAM
NorpeLHOCTel B 3HaYeHMSAX BbICOThI, MPUBeAEHHbIM B Tabanue 12.3, koTopble BO3HMKAOT B
pe3ynbTaTe NOrpPeLIHOCTM U3MepeHna TemnepaTtypbl, coctasnsaowein 0,25 K Ha npoTsaxeHun
BCero nosieta. Takas NnOrpeLHOCTb B 3HaYeHUN TemnepaTypbl MPUBOAMUT K MOFPELUHOCTAM B
3Ha4veHuax gasnenns 0,4, 0,3, 0,13 1 0,05 rla npu HoMnHanbHOM gasneHun 300, 100, 30 n
10 rMa, COOTBETCTBEHHO.

Takvum 06pa3om B cTpaTocpepe reomeTpmuyeckme BbiCOTbl, onpeaeneHHble ¢ nomolbio [COM,
ABNIAOTCA ropa3fo 60siee HageXKHbIMU U3MEPEHMAMM BbICOTbI, €M MPU NOMOLLLM 10601
[APYroi onepaTMBHOM CUCTEMbI M3MepeHns. B6ar3m noBepxHOCTH 3eMAN M3MEPEHUS BbICOTHI
c nomoubio FTCOM f0/KHBI NPOBOAUTBLCS C 60/BLLION OCTOPOXHOCTbIO, YTOObI 06ecneynTb
Ka4yecTBO, CONOCTAaBMMOE C YYLLIMMM AaTymKkaMn dasneHns. TpeboBaHMs NO NEPCNEKTUBHOMY
3HaYeHUIO NOrPELIHOCTY A5 AAB/IEHMS, YKa3aHHble B TpuaoxeHnn 12.A, ncnonb3ys
paaro3oHbl, MOXHO BbINO/IHUTB A/19 BCEX 3HaYeHUI AaBneHuns. Bmecte ¢ Tem, OTHIOAb He
0YeBU/HO, YTO BCe cnCTeMbl pagno3oHanposaHuma ¢ [COM moryT ob6ecneyumTb BbINO/HEHWE
TpeboBaHM N0 ONTUMasIbHOMY 3HAaYEHMIO AaBJE€HNSA HAa HU3KNX YPOBHAX, U MPU AaBAEeHUN
Huxke 100 rla onTuManbHble Tpebyemble 3Ha4Y€HMA MOTYT 6bITb AOCTUTHY Tbl MPY YC/I0BUU, HTO
NOrpeLHOCTN B U3MepPEHNM Temnepartypbl HebonbLUuMe.

12.3.7.2 Mpu paduonokayuoHHbIX HAG/II0OEHUSAX 3d 8bICOMOLi

BnnsHue norpeltHocTel pagnonokauMoHHbIX HabloAeHWI Ha pe3y/bTaTbl U3MEPEHUS BeTpa
paccmaTpuBatoTcs B YacTu |, rnaBa 13. OgHako Npy pagnonokauMoHHOM onpeaesieHnmn
BbICOTbI OLLIMOKW B yrne mecta (CyyariHble U cucTemaTu4eckme) ABastoTCsa ropasao 6onee
3Ha4YUTeIbHbIMK, YeM Npu onpeaeneHnn setpa. CUCTeMaTUUYECKOE CMeLLLeHME HaK/TOHHOM
[anbHOCTU Takxe 60/1ee CyLLeCTBEHHO NPU U3MEPEHUSX BbICOTbI, YHEM NPU U3MEPEHUAX BETPa.
Takum 06pa3om, pagmonokaTopsl, o6ecneynBatoLLme yaoBIeTBOPUTENIbHbIE HaBNOAEeHUS

3a BETPOM, 4aCTO MMeIOT Takne NOrpeLlHOCTH B yI/1e MecTa U Hak/IOHHOW AaflbHOCTH,

KOTOpble NPensATCTBYIOT NOJyYEHUIO BbICOKOKAY€CTBEHHbIX aHHbIX U3MEPEHUS BbICOTbI

(w, cnegoBaTesibHO, AABIEHNS).

He6onblune, HO 3Ha4YMMble CUCTEMATUYECKNE MOTPELLIHOCTU B yI/1e MeCcTa MOryT 6biTb
06YyC/N10B/EHbI C/leAYIOLLUMUN Pa3IMYHBIMKU pakTopamm:

a) nepekoc OCei BpaLLleHUs No asuMyTy U Iy MecTa pagMonokaTopa BO Bpems ero
n3rotosieHus. 1ns Toro 4To6bl M36€XaTb 3TOro, cieayeT B cneumduKalm Ha NocTaBKy
060py0BaHNS HETKO yKa3aTb, Kakas TpebyeTcsl TOYHOCTb;

b) ownbkn B FOPU3OHTUPOBAHUN pagnosiokaTopa npu ero yCtaHOBKeE U B yCTAaHOBJ/IEHUN
HYNeBOro oTc4yeTa a4 yria Mecrta B FOpMBOHTaJ’IbHOVI NA0OCKOCTH,

C)  pacxoxAeHUs MexX/y NEeKTPUYECKUMU U MEXAHUYECKUMUN OCAMU CNeAsLMX aHTEHH,
KOTOpPbIe, BO3MOXHO, BO3HUKAIOT MPU PEMOHTE U/N 3aMEHE IN1EKTPUYECKMX KOMMOHEHTOB
paanonokartopa.
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norpeUJHOCTI/I MOryT BO3HUKaTb BC/1eACTBUE I'IOFpeIJJHOCTeI7I CNCTEMDI npeo6pasoBaTenﬂ,
M3Mepﬂl0LLl.eVl Yyron Mecta pagnosiokatopa no MeéxaHM4eCkKoOMy noJ10XXEHUKO cnepsilLen aHTEHHbI.

Cucrematmnyeckue norpewHoCcTn B HaK/OHHOM 0aNbHOCTU MOTYT ObITb Bbl3BaHbl caieayroummm
npuninHamm:

a) 3ap,ep>|<|<017| BO BK/IOYEHUN LENMN USMEPEHUNA BPEMEHU N PACCTOAHUNA U Hel'lpaBVII'IbHOVI
KOMI'IeHcaLI,I/IEI\/'I 3a€pPXKN CMTHa1a B paANOJ/TOKAUMNOHHBIX SNTEKTPOHHbIX CpeACTBaXx
CONpoOBOXAEHUSA;

b) NnorpewHoOCTbO B U3BMEPEHNN HaCTOThbI KanmépaTopa paccToAHuUA.

Takvm 06pa3om, cucteMbl pagrMo3oHAMpPOBaHNs, paboTatoLmne 6e3 4aT4NKOB AaBEHUA U
paccymMTaHHble eAMHCTBEHHO Ha PaAMON0OKaLMOHHbIE M3MEPEHUS BbICOTbI, TPEOYIOT YacTbiX
NPOBEPOK 1 PeryMpoBoK PaAnosokaTopoB B NpoLecce 06bIYHON 3KCayaTaumm CTaHLmMn. 3Tn
CUCTEMbI HENPUTOAHbI A8 NCNO/Ib30BAHUA B CTPAHax, B KOTOPbIX BO3MOXHOCTWN CEPBUCHOTO
TEXHNYECKOro 06C/1yXMBaHNSA OrpaHNY€EHbI.

12.4 OATYHUKUN TEMNEPATYPbI
12.4.1 OcHoBHble Tpe6GoBaHuUsA

Jlyyuwine coBpemeHHble gaT4ynkm TeMnepaTypbl 4OKHbI 061aaaTh Tako MHepLnen Ha
N3MeHeHns TeMnepaTypbl, NPU KOTOPOW CUCTEMATMYECKOEe OTK/IOHEHME OT TeN/JI0BON NHEPLLIUK

B X04e NoAgbemMa pagno3oHaa, obbl4Hag CKopoCTb NnoAgbemMa 5-6 M-, coctaBnano 6bl MeHee

0,1 K npu npoxoxaeHnun yepes ntoboi cnoii TonwmHom 1 km B Tponoccepe n MmeHee 0,2 K npu
NpoxoXxaeHnu yepes 6o con ToAWwmMHom 1 kM. 3T0 AoCTUraeTcs B 60NbLUMHCTBE PANOHOB
HaboAeHNI B Clyyae, KOrAa BesiMymMHa NOCTOSSHHOM BpEMEHM AaTymka cocTaBnseT meHee 1 C Ha
paHHen ctagmmn nogbema. KpoMe Toro, AaTynkm TemnepaTypbl 4OMXKHbI ObITb CKOHCTPYMPOBaHbI
TakmMM 06pa3om, 4To6bl MO Mepe BO3MOXHOCTM n3bexaTb MOrpeLHOCTEN, BO3SHUKAIOLLMX NP
BO34€eNCTBUM NPAMON UM OTPaXeHHOW CoMHeYHol pagmaunn. Heobxoanmo obecnevymTb Mo
BO3MOXHOCTU HaMMeEHbLLEee M3MEeHEeHNe NIoLWaaAn Ce4eHuns, KOTopas NoABepraeTCcs HarpeBaHuIo
COJIHLEM, KOTAa AaTHMK BpallLaeTcs OTHOCUTE/IbHO CO/HLLA BO BpeMs nogbema. Tensioo6MeH,
CBSAI3aHHbI C MH(PPaKpaCHbIM U3yYeHNEM, HEO6XOAMMO UCKIOYUTL NyTEM UCNONb30BaHUS
NOKPbLITUIA AN8 4aTYNKOB C HU3KOM M3NyYatoLLeli CNoco6HOCTbIO B MH(ppakpacHoli obnactu
cnekTpa.

ﬂ,aT'-H/IKVI TeMmnepartypbl 4OJ/1XKHbI 6bITb TakXe OOCTAaTO4YHO MPOYHbIMU O/14 TOTO, YTOObI
BblAEPXNBATb PE3KMNE BCTPAXUBAHUA BO BPEMA 3anyCka pagno3oHaa, n 40CTaTO4HO
CTabubHbIMU AnaToro, YTOObI COXpPaHATb TOYHYIO KaJ'II/I6pOBKy B T€é4e€HNE HECKO/IbKUX

net. B ka4ecTBe OCHOBHbIX TUMOB A4AaTYMNKOB TemMnepartypbl, UCNOJ/Ib3yeEMbIX Ha perynﬂpHov’l
OCHOB€, MOXXHO Ha3BaTb Pe€3NCTUBHbIE AATYUKN (HaanMep, TEPMUCTOPbI, N3rOTOB/IEHHbIE U3
KepaMnN4eCKNX Pe3NCTUBHbIX I'IO}'I)/I'IpOBO,CI,Hl/IKOB), €MKOCTHbI€ AaTHYHNKN N TePpMOTNapbl.

CkopocCTb peakuunm gaT4ymka o6bl4HO U3MEPSETCA BENMYNHOM NOCTOAHHON BpemeHn 7. OHa
onpegensetcs (kak n B Yactu |, rnasa 1, pasgen 1.6.3) no popmyne:

dT,[dt =-1/t-(T,~T) (12.14)
rae T, — Temnepatypa Aatinka u T — fencTBuTe/IbHasA TeMnepaTypa Bo3ayxa.

Takum 06pa3om, NOCTOAHHAs BPEMeHN onpeaenseTcs kak BpeMs, Heo6xoAnmoe A5
pearmpoBaHus Ha Kakoe-1Mbo BHe3anHOoe U3MEeHEeHMe TeMnepaTypbl Ha BeNNYKHY 63 %.
MocToAHHas BpeMeHn AaTymka TemnepaTtypbl NPAMO NPOMNOPLMOHaabHa TEN0EMKOCTH

1 06paTHO NPONOPLMOHAJIbHAa CKOPOCTU Nepeaayn Tensa nyTem KOHBekLMn/andgysmm

OT 3TOro AaTtymka. Ten1oemMKoCTb 3aBUCUT OT 06bema 1 MaTepurasa AaTymka, B TO BpeMs

Kak nepejaya Tenna oT gatymka 3aBUCUT OT NJIOLLAJAN €ro MOBEPXHOCTU U ko3 durLmneHTa
Tensonepeaayu, a Takxe oT CKOPOCTU BO3AYLUHOrO nNoToka Haj AaT4ymkoM. Koadduument
Tenjonepeaaym HesHa4MTeIbHO 3aBUCUT OT AnameTpa AaTyuka. Takmm o6pa3om, BenHmHa
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Ta6nuua 12.5. TunuyHble NOCTOSAHHbIE BPeMEHU A1 PaAN030HAOBbIX AaTYNKOB

Temnepatypbl
Ha4ano
Hamyuk memnepamypei akcnayamayuu 7 (1 000 2la) 7 (100 2la) 7 (10 2la)
Tepmucrop ¢
MHTerpaabHON cxemon,? 2003- <1 <3 <10

0,4x0,8x0,8 Mmm

MpoBOIOYHLIN
TepMOKOHAeHcaTop,? 2002- 0,4 11 3
anametp 0,1 Mm

Mepab-KOHCTaHTaHOBas
Tepmonapa,® 1991- <0,3 <0,8 2
anametp 0,06 mm

[pyrue coBpemMeHHble

2005- <1 <4 5-12
TEPMUCTOPbI-6YCUHKIN?

Mpumeyanune:

a [ocTtosiHHble BpemeHn Ha ypoBHe 10 rllay TepMnCTOpPOB C MHTErpasbHON cxemoli B AHu3saHe, KuTtai, 6bim
60/blUe, 4eM y Me/lb-KOHCTaHTaHOBOW TepMonapbl NOYTH Ha 4 ¢. [lpyrue He6oNbLuVe TEPMUCTOPbI-6YCUHKN
MMeNN NOCTOSHHbIE BPEMEeHW, KOTopble 6bln Ha 3-10 c 60/blue, 4HeM Yy Meb-KOHCTaHTaHOBOW TepMonapbl.
MpoBONOYHbIVi TEPMOKOHAEHCATOP MMeN NOCTOAHHbIE BpeMeHM Kak MUHUMYM 4 €, HeCKO/1bko 60/blLLIe,
4yem pe3synbTaTbl 1a6OPATOPHbLIX NCMbITAHWUI, YTOMSHYThIX BbiLLe. DTO MOXeT 6blTb CBS3aHO C TEM, 4YTO B
2007 r. AnameTp NPOBO/IOYHOIO TEPMOKOHAeHcaTopa B paamosoHaax Vaisala RS92 6bin yBenunyeH 3a cyet
BK/IIOYEHMA KBapL,EBOM HUTK, a Takxke MOXeT 6biTb 06yC/I0B/IEHO MPOrpaMMHbIM o6ecneyeHnem, kotopoe 66110
MCNOb30BaHO BMeCTe C aTYNKOM B AHL35He.

NMOCTOSHHOWM BPEMeHW AaT4YMKOB TeMnepaTypbl, N3roTOB/IEHHbIX U3 KaKOro-1nmbo 3agaHHOro
MaTepuana, npuéan3nMTeIbHO NPONOPLMOHaNbHbLI OTHOLLEHWNIO 06beMa AaTyMKa K NAoLLaAM ero
nosepxHoctn. CneposartesibHO, Hanbonee 3hHEKTUBHBIMU AN AOCTUXKEHMA ObICTPON peakLun
ABNSAOTCA TOHKME AATYNKKN C 60/bLLIOW NIOLWaAbo NOBEPXHOCTU. MI3MeHeHre NoCToAHHOM
BPEeMeHM OTBETHON peakLMn B 3aBUCUMOCTM OT CKOPOCTU BO3AYLLHOIO MOTOKA MOXeT 6biTb
BblPaXXeHO CeAyoLLnM obpasom:

t=19(pv)" (12.15)

rae p — nNJ0OTHOCTb BO34yXa, Vv — CKOPOCTb BO3YLLIHOIO NOTOKa HaA AaTYUKOM U 11 — KOHCTaHTa.

3HayeHue n nsmeHsetcs ot 0,4 go 0,8 B 3aBMCMMOCTIN OT POPMbI AaTHMKa U OT xapakTepa
BO3/YyLUHOrO NOTOKa (laMMHapPHbIA UK TypOyneHTHbI). HekoTopble BETMYMHbBI NOCTOSAHHOM
BPEMEHMU KakK yCcTapeBLUMX, TaK 1 COBPEMEHHbIX TUNOB AaT4YMKOB TeMMepaTypbl NPV NokasaTenax
fasneHus 1 000, 100 1 10 rMa n ckopocT nogbema 5 M-c! npeactasneHsl B Tabnnue 12.5. O1un
3Ha4YeHMs Noay4eHbl NyTeM 06beAMHEeHNA pe3ynbTaToB 1abopaToOPHbIX MPOBEPOK U Pe3ynbTaTos
CPaBHEHWUI C MAaIOMHEPLIMOHHBIMU AAaTYMKAMKN MPU NOABbEME B XO/€ UCMbITaTe/IbHbIX CPaBHEHUI
pagano30oHAO0B.

CoBpeMeHHble TepMUCTOPbI-6YCMHKN, MPOBOJIOYHbIE KOHAEHCATOPbI U TepMONapbl UMET
Manyto MHEPLMOHHOCTb, MO3TOMY CMCTEMATUYeCKMe MOrPeLLIHOCTU, 06yC10B/IEHHbIE TEMTIOBOM
WHepumen, foMkHbI 6bITb MeHee 0,05 K B BepxHelt Tponocdepe A1 60/1ee COBEPLIEHHbIX
fatyunkos 1 meHee 0,1 K B BepxHeit cTpaToccepe.

B ny6ankaummn BMO (WMO, 2011b) npnBoaATCS MpUMepbI, B KOTOPbIX CKOPOCTW OTKJIMKa
TEPMUCTOPOB-6YCUHOK, NCNO/b30BaHHbIX B PaAMO30HAAX BO BPEMS UCMbITaAHWUN, OblNn

B 60/IbLLUMHCTBE C/ly4aeB 6/1M3KM, NN HECKOJIbKO BblLLIE 3HaYeHU AN TepMumcTopa C
MHTerpasbHOM CxeMoMn, npeacTaBaeHHoro B Tabnuue 12.5.
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12.4.2 Tepmucropbi

TepMuncTopbl 06bIYHO U3rOTaBAMBAIOT U3 KEPAMNYECKOro MaTepmana, ConpoTuBAEHNE KOTOPOTo
N3MeHsAeTCA NPU 3MeHeHUN TeMnepaTtypbl. JJatimkn o6nafatoT BbICOKMM CONPOTUBNEHNEM,
KOTOpOe NoHMxaeTcs c abcontoTHom Temnepatypoii. CooTHOLLEHMe MexAay conpoTusaeHnemM R
n Temnepatypoi T MoXeT 6bITb Bblpa’keHO NpubAn3NTeNbHO ceaytoLeii GopMynoin:

R=A-exp(B/T) (12.16)

raoe A B — nocTosiHHble BeIMYUHBI. XOTS 4yBCTBUTEIbHOCTb K U3MEHEHMAM TemnepaTtypbl
OYeHb BbICOKas, OTBETHAs peakLuMa Ha U3MeHeHMe TemnepaTypbl Aasieka OT IMHENHON,
NOCKOJIbKY YyYBCTBUTE/IbHOCTb MOHMXAETCA B 3aBUCMMOCTM OT KBaapata abCoMtoTHOM
Temnepatypbl. [10CKOJIbKY CONMPOTUBAEHNE TEPMUCTOPA AB/IAAETCSA OYEHb BICOKMM U COCTaBAsEeT
06bIYHO AeCATKM ThICAY OM, CAMOHarpeBaHWe OT Hanps>XKeHUs, N04aBaemMoro Ha AaTyuK,
npeHe6pexmnmMo Mano. MoXHO U3rotTaBaMBaTb O4EHb MaJieHbkMe TePMUCTOPLI U 61arogaps
3TOMY AOCTUTaTb Maso MHEPLMOHHOCTU. Harpes OT CO/THEYHbIX lyYein y COBPEMEHHbIX
TEPMUCTOPOB B BM/E YMna cocTaBaseT BennymHy okono 1°K Ha 10 rlMa.

12.4.3 TepmokoHaeHcaTOpbl

TepmMoKOHAEeHCaTOpPbl 06bIYHO M3rOTaBNBAIOTCA N3 KEpaMUYeCKOro matepuana,
An3nekTpuyeckas NpoBOAMMOCTb KOTOPOTO M3MEHAETCA MPU U3MEHEHUM TeMNepaTypbl.

B kayecTBe Kepammyeckoro matepmana o6bl4HO NCNOb3yeTcs 6apueBO-CTPOHLMEBBIN
TuUTaHaT. TemnepaTypHblli KOI(PDULNEHT AUINEKTPUYECKON NPOBOAMMOCTHU 3TOTO
deppoanekTpmnyeckoro Matepuana coctasnsier nopsiaka 1072 Ha K. TemnepatypHbIit
K03(pDPULMEHT NONOXKUTENEH NPU TemnepaTypax HUxe Touku Kiopu n otpuuateneH npu
Temnepartypax Bbllle To4Yku Kiopu. [laTinkn Tenepb MOTyT nmeTtb guameTp npumepHo 0,1 mm.
[MpoBONOYHbBIE KOHAEHCATOPbI U3IMEPSAIOT U3MEHEHUS EMKOCTU MeXAY ABYMS TOHKUMM
NJaTUHOBLIMW NPOBO/IOKAaMM, pa3fe/leHHbIMU CTekIokepaMuKkol (cM. Turtiainen, et al., 1995).
Takon gaTymk obnagaet Masion MHEPLMOHHOCTBIO M MOMPELLUHOCTbIO, 06YC/10BEHHOM
HarpeBaHMeM 3a CHeT Co/IHeYyHOM paanaummn, meHee 1°K Ha 10 rla.

12.4.4 Tepmonapbl

B 04HOM 13 HaLMOHaNbHbIX PaAMO30HA0B NCNO/b3yeTCs TakxXe aT4nK TeMnepaTtypbl C
Tepmonapoin ns meam n koHctaHtaHa (WMO, 1989a). [Ina BHeLLHero coegnHeHns TepMonapbl
ncnosb3yeTcsa Nnpososioka Anametpom 0,05 mm, koTopas o6ecneymBaloT 4aT4mKy BO3SMOXHOCTb
o4eHb 6bicTporo pearnposaHus. CooTHolweHne mexay Tepmo3/C 1 pa3HOCTbIO TemnepaTyp
Mexay AaTYUKOM U €ro 3TaJIOHOM ABSETCA YyCTaHOBIEHHbIM (PU3MYECKMM COOTHOLLEHUEM.
OnopHas TepMonapa ycTaHaB/IMBAETCA BHYTPU Kopnyca pagMo30HAa B OTHOCUTE/IbHO
cTabuibHON TeMnepaTypHoOU cpefe. MeaHblIli pe3ncTop MCNonb3yeTcs A8 U3MEPEHMUS 3TOM
3TaNOHHOW TemnepaTypsbl. [115 NONy4YeHns TOYHbIX 3Ha4Ye€HN TeMnepaTypbl HEO6X0ANMO
KomMneHcnposaTb napasuTtHyto 3C, BO3HMKAIOLLYO Ha AONONHUTENbHbIX COEANHEHUAX MeXAY
AaTYMKOM U HaXoA4ALMMUCS BHYTPU paano30oHa ONOPHbIMU TepMonapamMu.

12.4.5 Hayuynble npu6opbl 30HAUPOBaHUS

[Ba cneumnanbHblX Hay4HbIX AaT4MKa 30HANPOBaHMA 6bl/IV pa3MeLLeHbl BO BpEMS B3aUMHOI0
cpaBHeHnsa BMO BbicOKOKa4eCTBEHHbIX CUCTEM PaAno30HANPOBaHus B AHLU3aHe, Knutan
(WMO, 2011b):

a) [JaTtumk TemnepaTypbl MTR, B KOTOPOM B Ka4eCTBe 4yBCTBUTE/IbHOIO 3/IEMEHTa
NCNonb3yeTcs yAbTpaToHKaa BoabdpamoBas npososioka. [[poBosoka nMeeT AgnaMeTp
0,01 MM, AnnHY 44 cM 1 CKpy4eHa B CnMpanbHyo KaTyLlwky gnameTpom 0,2 MM C LLarom
o6MoTkmM 0,1 mm. [poBOJIOKa NOKPbITa aNIOMUHUEM A5 YNydLLIeHUs OTpaxaTe/lbHOM
CNoCcoBHOCTU U, C/leioBaTe/IbHO, yMEHbLUEHMS HarpeBaHusa conHuem (cM. Shimizu and
Hasebe, 2010). OToT AaT4MK MMeEeT MEHbLUYIO MOCTOSAHHYIO BPEMEHW OTBETHOW peakLmy,
4yem Me/b-KOHCTaHTaHOBas Tepmonapa.
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b) MynbTU-TEPMUCTOpP, UCNBbITAHHbIV B AHL351HE, Obl1 CAMOCTOATEIbHBIM NPUOGOPOM,
OCHOBaHHbIM Ha MY/bTU-TEPMUCTOPHOM PaAn030HAE 4151 TOYHOTO U3MEPEHUS
Temnepatypbl (ATM) HaunoHanbHOro ynpasneHuns no a3poHaBTUKe N UCC/Ief0BaHUIO
kocmuyeckoro npoctpaHcTBa (HACA) (cM. Schmidlin et al., 1995; WMO, 2006d). Cuctema
npov3BoAnaa U3IMepPeHUs NPU NOMOLLU TPeX alOMUHUPOBAHHbIX TEPMUCTOPOB, a
Tak>e o4HOro 6e/10ro n 04HOro YepHOro TepMmucTopa. B AHU35HE NOCTOSAHHbIE BPEMEHU
OTBETHOU peakunn 6bi1n 6/1M3KN K TEM, KOTOPbIe XapakTepHbI 415 COBPEMEHHbIX
TEPMUCTOPOB-6YCMHOK. Ha OCHOBE M3MepeHuii NATblo AaT4MKaMM U TOUYHbIX 3HAHWI
ONTUYECKMUX CBOMCTB Pa3/INiHbIX MOKPbLITUA AaTYMKOB Gbina onpeaeseHa 3TaJloHHas
Temnepartypa, a Takxe noslyyYeHbl OLLEHKWN YCJI0BUIA CONTHEYHOTO U MH(PaKpPaCHOro
n3ny4yeHus. [laHHas oLeHKa TemnepaTypbl He 3aBUCUT OT Kakoro 6bl TO HU 6bIN10
fonyueHns 06 o6paTHOM paccesiHUM OT MOBEPXHOCTU U 06/1aKOB B OT/IMYME OT CXEM
KOppeKLUN paiMo30HA0BOM TeMnepaTypbl.

HapexxHoCTb abCONOTHON KaNnMOPOBKM U KOPPEKTUPOBKN Ha IHEBHOE BPEMS A5 3TUX HayYHbIX
CUCTEM B UCMbITAHMAX B IHL35HE OKa3annCb He yylle, YeM y paboToCnoco6HbIX onepaTUBHbIX
paano30HAOB.

12.4.6 PasmelwieHme AaT4yMKOB

[aTtynkn TemnepaTypbl B paAM0O30H/e NyYlle BCEro pasMellaTb Haj KOpNycoM paano3oHaa
(noa xopnycom c6paceiBaeMoro 30H4a). Takum o6pasom, BO3AyX, HarpeBaeMblil U
oxnax/jaeMbli NPU KOHTakTe C KOPMNYCOM pagno30oHAa UK AepxaTenem AaTynka, He NPOXoAUT
BNOC/NeACTBMU HaA AaTYNKOM. [Ins LONrOCPOYHOM CTabUAbHOCTM PaboTbl 3TO MECTOMO/IOXKEHNE
AaTtynka Heo6xoANMMO TOYHO BOCNPON3BOAUTb, U OHO HE AOXKHO U3MEHATLCA OT NoneTa K
nonety. 3T0Oro, kKak NPaBunIo, MOXXHO AOCTUYb MyTeM YCTaHOBKM aTHMKa Ha KPOHLUTENHE,
KOTOPbIV NoAAep>KMBaeT AaT4MK B HEOOXOAMMOM MOOXKEHUWN B Te4eHMe BCcero noneta. [ns
obecneyeHunsa xopoluero o64yBa AaT4MKOB NPU HU3KOM AaBJEHUMN Aep>KaTen 4aTYNKOB U
noaxoAsLne K HUM TOKONOABOAbI AOMKHbBI 6bITb HACTObKO TOHKMMM, HTOObI MOrPELUHOCTAMMY,
CBA3aHHbLIMU C HarpeBaHMEM UIN OXNaXAEHMNEM NPU MPOXOXAEHUN Tena Yepe3 TOKONOABOAbI,
MOXHO 6b110 NpeHebpeYb.

Mpwn TakomM MeToAe pasMeLLeHns paAno30HA0BbIE AaTYNKM TeMMepaTypbl NOABEPraloTCs
HenocpeACTBEHHOMY BO34eNCTBUIO COJTHEYHOTO U MH(PPaKpaCHOro U3nyyeHus B atmocgepe.
[aTtynkm nornowatoT COTHEYHY0 paanaLunto Nnpyv 30HANPOBAHUM B AHEBHOE BPEMS U
06MeHUBalOTCS A/IMHHOBOJIHOBLIM U3/Ty4yeHueM ¢ 3emneli n atmocdepoli B 1to6oe Bpems
CyTOK. BennynHa norpelHocTemn, CBA3aHHbIX C U3/TyHYEHUEM, JINLLIb B HE3HAYMTEIbHOW CTENEHN
3aBUCUT OT pa3Mepa 1 OpPMbl AaTHMKOB, NOCKO/IbKY pa3Mep AaTtynka odeHb cnabo Bavset

Ha K03(pPULMEHT KOHBEKTUBHON TennooTaa4um. Takum o6pa3om, Npu Manbix paMepax
JaTynka NorpeLHocTn, obycoBAeHHbIE U3NyYeHMeM, OyayT Masibl INLb B TOM C/lyvae, koraa
NoKpbITUE AaT4ymnKa BbIbpaHo TakuM o6pa3oM, 4TOObl 06ecrneynTb HU3KOE MOI/IOLLLEHME KaK
KOPOTKOBOJIHOBOW paAnaumm, Tak U AJIMHHOBOJIHOBOIO U3sy4yeHns. Heobxoanmoe nokpeitue
MOXHO MOJlyYNTb NyTEM HAHECEHMS HaAeXallero TOHKOro ¢/ioa MeTtaania. [Ana MHormux 6enbix
Kpacok xapakTepHO BbICOKOe nornoLieHne B uHdpakpacHoi o61actu cnekTpa, U OHU He
ABNAOTCA nAeanbHbIM NOKPbITUEM A1 PaAMO30HA0BOMO AaTymnKa.

Ewle ogHUM cneacTBMEM pasMeLLLeHNs faTtynka TeMnepaTypbl Hag KOPNycoMm pagmo3oHaa
ABNSETCA TO, 4TO NPU NOAbEME 30HAa CKBO3b aTMOCepPHbIe 0CaAKM UAM 061aKO AaTYNK
MOXeT MOKPbIBaTbCA BOAOM WY /IbAOM. HYpe3BblyanHO BaskHO, HTOObI KOHCTPYKLMSA AaTHMKa
npegycMatpueana 3 ekTUBHbIN 0TBOA BOAbI AN Nbaa. icnapeHue Boabl UAn nbaa
AaTyuka npu ero nonagaHuu ns obnaka B 6onee cyxue ciiov 6yaet NPUBOANTL K OXJaXKAEHNIO
Aatyuka o TeMnepaTypbl, KOTopas Huxe hakTU4eckon TemnepaTypbl OKpY>KatoLen cpeabl.
Mornowatowasn cnocobHOCTb AaTHMKa TeMnepaTypbl B UHPakpacHO 061acTu cnekTpa B
cnyyvae, KOraa AaT4nK OCTaeTCs MOKPbLITbIM JIbAOM B X0/ NoJieTa, OT/IM4aeTcs oT 0ObI4HOM.
Takum 06pasoMm, B AaHHbIX U3MEPEHUI, NONYYEHHbIX OT MOKPbLITOro bA0M AaTyunka, byaet
NPUCYTCTBOBATb aHOMaslbHas cMcTemMaTMyeckas NOrpeLlHoCTb B pesy/bTaTe TensioobMeHa B
MH(pakpacHOM YacTn cnekTpa, 0CO6EHHO NPU HU3KUX AaBEHUSAX.
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12.4.7 MorpewHocTy N3MEepPEeHUa TeMnepaTypbl

MorpelwHocTn B paamo3oHaax 6onee paHHUX MOeNel, KOTopble LWMPOKO NPUMEHSINCD B
nepuog 1980-2000 rr., paccmoTpeHbl 60nee nogpo6bHo B ny6ankaumun WMO (2015).

12.4.7.1 Kanu6poeka

norpeLIJHOCTI/I B 3HA4YE€HUAX TEMNEPATYpPbl, CBA3aHHbIE C Ka)'lVI6pOBKOI7I, BO BpeMsa nogbema
pagno3oHga MOoryT 6bITb Bbl3BaHbI:

a) norpewHoOCTAMM Ka)'lVI6pOBKI/I Ha 3aBOAE-U3rotoBUTENE. 270 MoXeT I'IOpOVI nponcxoanTb n
ABNAETCA O,D,HOVI M3 NMPUYnH, No KOTOpOVI Paano3oH40BbIE USMEPEHUA CNEeAYET NPOBEPATb
Ha 3eme [0 3alycCka,

b) He6O0NbLWMMN U3MEHEHNAMN B OaT4ynKe, TaKUMUM KakK NMapa3nTHada eMKOCTb, CBA3aHHaAA C
€MKOCTHbIMU AaTHNKaMWN, NN B SNTEKTPUHECKNX MPUCOEANHEHUAX K AaTHUKaAM;

C) HecCTabWbHOCTbIO B paboTe cucTembl Npeobpa3oBaTensi paAnMo30HAa U B ONMOPHbIX
pe3ncTopax BO BpeMs XpaHeHUs Uan nogbema paanosoHaa. CMeleHre noKkasaHuUii
[aT4yMKa Uan 3NeKTPOHHOro npeobpasoBaTens B XOe XPaHEHUS, Kak NPaBuIo, MOXeT
6bITb HaCTUYHO OTKOPPEKTUPOBAHO BO BpeMsi 06paboTKM AaHHbIX C UCMOJIb30BaHUEM
nonpasBoK, OCHOBAHHbIX Ha NPeANONEeTHbIX MPOBEPKaX.

B Tabnnue 12.6 B 0606LeHHOM BMAe NPeACcTaB/eHbl JaHHble MO CPaBHUTEIbHOM TOYHOCTH
[aTYNKOB TeMMnepaTypbl B HOYHOE BpeMa AN15 Tex AaTYNKOB TeMnepaTypbl, KOTOpble
Haxoauauce B akcnayataummn B 2013 . NpuBeaeHHble pe3ynbTaTtbl COOTBETCTBYIOT TUMOBbLIM
XapakTepucTnkam, ycpeHeHHbIM Kak MMHMMYM No 15 ncneitatenbHbiM nonetam. AGCONOTHas
NOrpeLLIHOCTb 3Ta/loHa B HOYHOE BpeMs, No-BMaANMOMY, 6bi1a nyyuwe 0,3 K, a pe3ynbrathl 4114
paano3oHaoB ¢ MynbTu-TepMuctopom HACA m Sippican HaxoaM/IMCb B XOPOLLIEM COacmu, Kak
cnefyeT M3 aHa/in3a NorpeLLHoCTeN.

B Tex cnyyasx, korga Tmn gatymka xapakTtepusyeTcs gMana3oHoM cucteMaTuyeckux
norpeLHoCTel, 3TOT Anana3oH npeacTaBaseT cobon pasbpoc B cncteMaTnyeckmx
pacxoxaeHusax, HabnloAaBLLINXCA B PSAAE NCNbITaHUI. TakxXe y4nuTbiBaeTCsa AManasoH BEPOSATHOM
To4yHocTn Ao 30 rlla, oueHeHHbIN NO paano3oHA0BbLIM HabaoaeHam (WMO, 2003). MNockonbky
COBpPEeMeHHble AaTYNKN NMEIOT a/TlOMUHUPOBAHHOE MOKPbITUE, MOTPELLUHOCTH, CBSA3aHHbIE C
BNMAHNEM MHDPaKpacHOro 06ay4eHUs, O4eHb HE3HAYUTENbHbI, U 10601 pa3bpocC B TOYHOCTH
yMeHbLUaeTcs, raBHbiM 06pa3om, 6narogapsa 4ONTOCPOYHON YCTOMYNBOCTU KaIMGPOBKM
3aBOAa-U3roToBUTENSA, HE3HAYNTE/IbHOM HECTAabUIbHOCTM AaT4ymKa, BO3MOXHO, 06yC/N1OBAEHHOM
CTPYKTYypoOW aTMocchepbl U BHYTPEHHel TeMnepaTypoin pagmuo30HA0BON 3NeKTPOHUKN U

T. N. B tabnunue 12.6 TpyaAHO BbIAEUTb CaMble Iy4LLME CUCTEMBI, MOCKO/IbKY NepPevYnCIeHHbIM
AaTynkam NPUCYLLLX aHalorMyHble NorpewHocTn. BocnponssoanmMocTs pesynbtaTtos
N3MepeHuin TeMnepaTypbl MOXeT ObITb OLLEeHEHa 4OCTAaTOYHO JIErKO, HO MOKa He NpeAcTaBAseTCs
BO3MOXHbIM YCTAaHOBUTb CUCTEMATMYECKOE OTK/IOHEHME C IyYLlen TOYHOCTbIO, YEM NOKa3aHo

B Tabanue. KpynHoMacwutabHble UCNbiTaHMA B TPONMKax He Aaiv 419 CUCTeMaTUYeCKOro
OTK/IOHEHWS pe3yNbTaToOB, aHa/I0TNYHbIX TEM, KOTOPble OblM Noay4YeHbl B EBpone, moatomy
npvBeAeHHble 3Ha4YeHMa NpeaCcTaBAsAOT yCpeAHeEHNE MeXay ABYMS yC/TIOBUAMU U AManasoH
3Ha4YeHui oxBaTbiBaeT 06a Habopa AaHHbIX.

B Tabnvue 12.6 norpelwHoCcT 30HAMPOBaHNSA NPUBOAATCA TONbKO Ans aasneHna 30 rlla m

10 rlMa, nockonbky An5 60MbLLIMHCTBA COBPEMEHHbIX aT4MKOB TemnepaTypbl MOrPELLHOCTH
30HAMPOBAHNSA HE CUIBHO Pa3INYalOTCAa Mexay MOBEPXHOCTbIO 3eMn 1 yposHeM 30 rT1A,
npas/ja, HEKOTOpble CUCTEMbI CTaJIKMBANNCh C Npobiemammn B6n3n Tpononayssl (WMO, 2011b).

Nuannckne pagnosoHabl MKl Ha npoTsaxkeHnn MHOrMX fieT He o6ecneyvnsanu
Ka4eCTBEHHbIX U3MEPEHU TeMnepaTypbl, OA4HAKO B JAHHOM C/y4ae HeyJ0B/eTBOpUTE/IbHAsA
BOCMPOU3BOAMMOCTb 6blf1a CNeACTBUEM HE TO/IbKO XapaKTePUCTUK AaT4mKa, HO 1
HecTabuabHOCTU PaANO30HA0BOM 3/IEKTPOHMKMN BO BPEMS NOAbEMA, YTO MPUBOANIIO K

3 (PeKTUBHBIM U3MEHEHMAM B KaNnMOGpPOBKe AaTymKa, Tak YTO Ka4eCTBO AaHHbIX YXyALLanochb
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camoi cncrtemor paanosoHanposaHma. Owmnbkn 30HAMPOBAHNSA A1 3TOr0 pagno3oHa Ha
100 rMa nexanwu B AnanasoHe oT 2 Ao 4 K Ha npoTaxeHnn mHorux net (WMO, 2003), HecmoTps
Ha TO, YTO MOrpPEeLUHOCTK, BbiiBNEHHble B xoAe (a3bl || cpaBHeHUs pagmosongos BMO

(WMO, 1987), 66111 ropa3fo MeHblLe 3TOro.

12.4.7.2 Tennoeas unepyus

BONbLINHCTBO COBPEMEHHbIX PaAMO30HA0BbIX 4aTYMKOB TEMMNEpPaTypbl XapakTepusyeTtcs
XOpOLLEeN NHEPLNOHHOCTbIO U He TpebyeT 3Ha4YNTENIbHOM KOPPEKTUPOBKM Ha MOrPEeLLIHOCTH,
06YyC/10B/IEHHbIE TENIOBOM MHEPLMeN B Tponocdepe 1 HUXHe cTpaTocdepe.

12.4.7.3 Tennoo6meH e uHgpakpacHoii o61acmu cnekmpa

bonbluas yacTb 6enbix Kpacok, UCNOJb3yeMbIX A1 pagMO30HA0BbIX AaT4MKOB, obnajaeT
CPaBHUTEJIBHO BbICOKOM 3MUCCMOHHOM CNOCOBHOCTBIO B MH(pakpacHon o61acTu cnekTpa

(> 0,8 MmkMm). MNo3Tomy Ten1006MeH € (POHOBLIM MHPaKPACHBIM U3/TyHeHUEM MOXET NPUBOANUTL
K BO3HMKHOBEHMIO 3HAYUTEIbHbIX MOTrPELLHOCTEN B 3HaYeHMAX TemnepaTypbl. s HekoTopoW
3aflaHHOW BEPTMKANbHON CTPYKTYpPbl N0 TeMNepaTypbl NOTOKM MH(PPaKPaCHOTO U31yYeHUs
Takxe 6yAyT CyLLeCTBEHHO pa3/inyaTbCs OT NoJsieTa K NoNeTy, B 3aBUCMMOCTUN OT HaNNY s

Ta6nuua 12.6. Cuctematnyeckas norpeLIHoOCTb, ownbKka pagno3oHaa u norpewHocTb (k= 2)
B HOYHOE BpeMs No pe3y/bTaTaM MeXAyHapoAHbIX CpaBHEHU paauo3oHaos BMO mn apyrux
MCNbITaHUN, CBA3aHHBIX C HUMU (C NCMOJIb30BaHMEM 3Ta/IOHHOTO MYJ/IbTU-TEPMUCTOPA
ATM HACA B kayecTBe NPOU3BOJIbLHOIO 3Ta/IOHa A1 CUCTEMAaTUYeCKUX CMeLLEHUIA, NPy
Ha/IM4Mm TaKOBOTO)

Jamuyuk Cucmemamudeckas nozpewiHocmes  [lozpewiHocmes MozpewiHocme
memnepamypel (K) paduo3oHOa (k=2)

HasneHue (2[la) 300 100 30 10 30 10 100 30 10

CrepxHeBoWn
TepMucTop,
OKpaLLeHHbIN B
6enbiii uBet, MRZ
(Poccuiickas
Pepepaumns)

-0,3 -0,8

0,2+0,5 0,2+0,5 +0.7 +0.7

1 1 1-1,7  1-2 1,1-2,5

Mepab-

KOHCTaHTaHoBas

Tepmonapa, 0,1+0,1 0+0,1
Meteolabor

(Wseruapusn)

-0,1 -0,1+
+0,2 0,2

0,3- 0,3- 0,4-

03 04 0,4 0,6 0,7

MpoBONOYHBIN

TepMOKOHAeHcaTop, 0,05 0,05 0,07 0,07
Vaisala RS92 +0,1 0,1 +0,2 +0,2
(PuHnaHansa)

0,2- 0,2- 0,3-

0,2 03 0,4 0,5 0,6

Tepmucrop ¢

NHTerpasibHowm

cxemol, Lockheed 00,1
Martin Sippican

(CLLA)

-0,05 -0,07 -0,07
+0,2 +0,2 10,2

0,2- 0,2- 0,3-

0,2 0,3 0,4 0,5 0,6

TepmucTop-6ycurHka,
aMOMUHNPOBAHHBIV

0,2- 0,2- 0,4-

0+0,2 0,1£0,2 0,1+0,2 0,2+0,2 0,2 0,4 0,5 0,5 0,8

MynbTu-TepmmcTopsl

ATM HACA, koTopble CynTaeTcs, 4YTO OTK/IOHEHME B
Mcnosb3oBas npeaenax =0,1 K

&. lWmuanuH

0,2- 0,2- 0,2-

0,2 0.2 0,3 0,3 0,3
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06/1a4HOCTN B palioHe nogbema paamosoHaa. B pabote Luers and Eskridge (1998) npusoantcs
XOPOLUNI NpUMePp TOro, Kak NO/Ib30BaTeNN NblTaINCb CMOAENNPOBATb NOTPELLHOCTH,
BO3HMKalOLLME MOA, BANSAHNEM COTHEYHOTO U MHMPaKPACHOTO U3/TyHeHMS Ha paAMo30HaaXx,
ncnonb3oBaslimxcsa B 1990-x rogax.

MorpelHOCTN, BO3HMKAIOLLLME MNOA BANAHNEM MH(PAKPACHOTO U31yYeHUs, XxapaKTepHbl AN
HabNloAeHNN Kak B AHEBHOE, TaK 1 B HOYHOe Bpemsa. O BANSAHUN NOrPeLIHOCTEN, BO3HUKAIOLLLNX
B pe3ynbrate TenjoobMeHa B MH(pakpacHom 06/1acTh cnekTpa B HOYHOE BPeMS, MOXKHO
CYAUTb NO AAHHbLIM U3MEPEHU, MPOBOAMBLUNXCSA C NOMOLLbIO CTEPXHEBLIX TEPMUCTOPOB
(ncnonb3yeMblx Ha POCCUNCKMX paAno30oHaax), KOTopble npeacTasaeHbl B Tabnuvue 12.6. Mpwu
BbICOKOM AaB/IEHNN 3HAa4YeHUS TemnepaTtypbl, MONyYeHHbIE C MOMOLLbIO 3TUX AaT4MKOB, 6113KN
K 06pa3uoBbiM. O4HAKO NPY HU3KOM AaB/IEHNM N3MEPEHHbIE 3Ha4YeHMs TemnepaTypbl ropasao
Huxe, 4yem obpasuosble. [10 JaHHBIM paccMaTPUBAEMbIX UCMbITAHUI NPU AaBIEHUU HUXE

30 rlla TemnepaTypa pagnaLMOHHOrO paBHOBECUS B HOYHOE BpeMs 6bl1a 06bIYHO 3HaYMUTENbHO
Hue hakTuyeckon Temnepatypbl atmocdepbl. CnegoBatenibHO, MHPaKpacHoe U3nyyeHne
Aatyuka TeMnepaTypbl NPeBbILLano nHdpakpacHoe n3nyyeHune, NornoLwaslueecs 4aT4MKOM U3
oKkpy>atoLer aTMocdepbl, 1 3TOT AaTHMK OXJIaXAa1Ca A0 TeMnepaTypbl HUxXe (PakTUYeCKon.
[ononHuTtenbHas nHpopmMaLuns o BAMSHUM NOrPeLLHOCTeR, 06yCOBAEHHbIX MHPaKpacHbIM
n3fly4eHuem, B NpoLiom cogepxutca B nybankaumumn WMO (2015).

Mcnonb3oBaHune 6enoi KpaCkn Ha AaT4nkax teMnepartypbl CnegyeT kak MOXHO Ckopee
NpPpeKpaTnTb CTEM, YTOObI BKJ/1aj I'IOFpeLIJHOCTEI\/'I, 06)/C}'IOB}'IeHHbIX VIHCbpaKpaCHbIM n3ny4eHnem,
B CUCTEMATNYHECKYIO NOrPELIHOCTb B UBMEPEHNUU TEMNEPATYPbI 6bl/1 COBCEM HE3HAYUTE/IbHBIM MO
BCEN ceTn pagnosoHanpoBaHUA.

12.4.7.4 Pa3zozpee conHeyHoli paduayueii

[nsa Bcex paano30HA0BbLIX 4aTHMKOB TeMnepaTypbl XapakTePHbl MOrPELLIHOCTM, CBSI3aHHbIe

C pa3orpeBoM MNpu noJsieTax B iHEBHOE BPeMSs MOJ, BO3AeNCTBUEM NPUXOAALLEN CONMHEYHOMN
paguaumu, B TOM YMC/e OTPaXXeHHOW paamaumnm ot 061akoB U MOBEPXHOCTU. B Tabnnue 12.7
npeacTaBAeHbl pa3nNyHble MOrPELLHOCTU B IHEBHOE U HOYHOE BpPeMs, CBSi3aHHbIe C
N3MepeHMAMM TeMnepaTypbl NPy NOMOLLM PaAnN030HAOB, YKa3aHHbIX B Tabanue 12.6. 31u
3Ha4YeHNsA B OCHOBHOM SB/IIOTCSA Pe3yN1bTaTOM KOPPEKLUM C MOMOLLbIO NPOrPaMMHOro
obecnevyeHuns, kKOTopas NPOBOAUTCA KaXKAOW CUCTEMON A1 IHEBHbIX TemnepaTyp A5 yI10B
conHua ot 30° go 80°. Jatumkn TemnepaTtypbl POCCUNCKUX PaANO30HA0B UMENN JOCTaTOYHO
cnabyio Ten1013014LM0 OT ONOPbI, KOTOPAs MOr/1a 3a4acTyto pa3orpesaTbcs 60/blUe, YeM cam
AaT4MK, M MO3TOMY POCCUMNCKMM pagmno3oHaaM 6biin Takke NPUcyLm 60/bLUMe PacXOXAeHUs
MeX Ay AHEBHbIMU U HOYHbIMW TeMnepaTypaMn Ha BbICOTax.

Bo Bcex coBpemMeHHbIX CMCTEMax PaAno30HANPOBaHMA Npu 06paboTke AaHHbIX B LEe/sx
KOMMNeHcaLumn pa3orpesa COIHEYHON paanaLmernt NPUMeHsaeTCs KOpPeKL s C MOMOLLLbIO
cnewunanbHOro nporpammHoro obecnedveHus (cm. Tabnuuy 12.7). Takne koppektupytoLme
cxembl 06bIYHO pa3pabaTbiBalOTCA Ha OCHOBE CNeLnanbHbIX UCC/Ie0BAHUI PACXOXKAEHNS
[AHEBHbIX M HOYHbIX Temnepatyp (C y4eTOM peasibHOro CyTO4HOro KonebaHms TeMneparypbl,
BbI3bIBAEMOro aTMOC(EPHLIMU NPUANBAMU), B COMETAHUM C AaHHBIMW MOJE/IeN COTHEYHOTO
pasorpesa 1 N0 BO3MOXHOCTN NabopaToOpHbIX MCMNbITAHWA. 3aTeM COOTBETCTBYIOLL,As MOMpaBKa
BblpaXkaeTcs Kak PyHKLMA BbICOTbI COMTHLLA BO BpeMs NoAgbeMa paano3oHaa. MNpu koppekunn
MOXHO Tak>e y4nTblBaTb AENCTBUTE/bHYIO CKOPOCTb NOAbEMa PagnN030HAa, MOCKOJIbKY
MOrpeLIHOCTH, Bbi3BaHHbIE BEHTUAALMEN N PA30TrPEBOM, U3MEHSAIOTCA, €C/IN CKOPOCTb

noagbema paanMo3oHAa OTM4aeTcs oT CTaHAAaPTHbIX YCI0BUI ncnelTaHmsa. [pu manon seicoTe
conHua (MeHee 10°) norpeltHOCTN, 06YCIOBAEHHbIE Pa30rPEBOM, O4EHb YYBCTBUTE/IbHbI K

ee nsmeHeHuaM. [o3ToMy B Cnyyae, KOrga KOppekTMpytoLLee nporpammHoe obecnedyeHme

He npeaycmaTpuBaeT OGHOBAEHNSA AaHHbIX O BbICOTE CO/IHLLA BO BpeMs noaeTa paagno3oHaa,
BO3HMKAIOT 3HAYMTE/IbHbIE MOrPELLIHOCTY NPU KOPPEKLMN AaHHbIX, MOYyYeHHbIX MPKU noaeTax
BO BpeMs BOCX0Aa UK 3axoja conHua. MpocTtaa cxema nonpasok 6yaet apdexkTnBHo paboTaTb
TO/IbKO AJ19 ONpefeneHHbIX yCN0BUIN 06/1a4HOCTU N COCTOSIHUA MOBEPXHOCTUN U HE CMOXKET
obecneynTb Hagnexallen KoppekLmn AN BCeX YCIOBUI NOJIETOB, KOTOPble MOTYT BO3HUKHY Tb!
Hanpumep, Npu 3anycke pagno3oHA0B 13 NPUGPEXHbIX MYHKTOB OHM HEPeKO OKa3blBaloTCA
Haz mopem. [Npu scHOM Hebe HM3Koe anbbe 0 NOBEPXHOCTU MOPSA NPUBOAUT K YMEHbLLEHUIO
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Tabnuua 12.7. PacxoxxaeHUs Mexay AHEBHOW U HOYHOI TemnepaTypamMu A/ BbIOpaHHbIX
AaTYMKOB TemnepaTypbl BO BpeMs NpoBeAeHUs MeXAyHapoAHbIX CPaBHEHU PaAMO30HA0B
BMO un Apyrux cBsi3aHHbIX C HAMU UCNbITAHWU

Jamyuk memnepamypei Cucmemamuyeckas nozpewHocme (K)
HasneHue (2la) 300 100 30 10
CrepxHeBoWn

TepMucTop,

OKpaLLeHHbIN B
6enbiit uetT, MRZ
(Poccuiickas
Pepepauns)

Meab-KOHCTaHTaHOBas

Tepmonapa, 0,52 0,752 1,12 1,82
Meteolabor 0,3° 0,5° 0,75° 1°
(LWeriuapusn)

Tepmucrop ¢
MHTErpanbHON CXeMOW,
Lockheed Martin
Sippican (CLLA)

0,3 0,5 0,8 0,95

MpoBONOYHbLIN
TepPMOKOHAEeHcaTop, 0,15 0,3 0,5 0,8
Vaisala (PuHnangmns)

Tepmuctop-6ycumHka,*

o 0,2-0,5 0,3-1,1 0,4-1,5 0,6-2,3
ANIOMUHNPOBAHHbIN

MpumMevaHus:

a Kakwucnonbsyetrcs 8 WMO (2011b)

b Cu3meHeHnsMYU, BHECEHHBIMU B X0Ae nocaeayowmx ncnoitanuii (Philipona et al., 2013)

c 0O630p Lenoro pasa pesynbTaToB A8 APYTMX CUCTEM PAANO30HANPOBAHNA C
NCNonb3oBaHNEM TEPMUCTOPOB-OYCUHOK B CpaBHeHUM B AHU3sHe (WMO, 2011b).
Cwm. ny6nukaumtio WMO (2015), B koTopolt NoApO6HO ONMcaHbl KOHKPETHbIE TUMbl
paAMo30HA0B, UCNOJIb30BaHHbIe B AHL3AHe.

OTpaXKeHHO CO/THEYHOW paamnaummn B ABa—TPU pas3a No CPaBHEHMIO C YCPeAHEHHbIMU
aTMocepHbIMKU YCNO0BMAMK BO BpeMs noseTa. [pu Takux o6CcToAaTeNIbCTBaX NONPaBKMY,
npeaycMOTPeHHble B MPOrpaMMHOM o6ecrne4yeHnn 1 OCHOBaHHbIE Ha YCPEAHEHHbIX YCN0BUSX,
6yayT 3aBbllleHbl MUHMMYM Ha 30 %. C opyron CTOpOHbI, NPpX NoagbeMe pagMo30HA0B CKBO3b
MOLLHble 10U 06/1aKOB BEPXHErO Apyca C 04eHb BbICOKUM asibbeo obpaTHOe paccesiHue
MOXeT 6bITb ropasfo 60blue, 4eM 06bI4HO, U MOMPaBKKU, NPeAyCMOTPEHHbIE MPOrPaMMHbIM
obecneyeHneMm, 6yayT HEAOCTAaTOYHbI.

B Tabnnue 12.8 B 0606L1,eHHOM BUAE NpeAcTaB/ieHbl CMCTEeMATUYECKME NOrPELLHOCTU U
NOrpeLIHOCTN 30HANPOBAHUA, NpuUcyLme 601bLLIMHCTBY COBPEMEHHbBIX TUMOB PaAN030HA0B.
[na cnctemaTnyeckmx NOrpeLHoCcTen, Noy4eHHbIX BO BpeEMA NCNbITaHUA B AHL3aHe, KuTtan
(WMO, 2011b), 6b110 caenaHo NpeanooXeHNe, YTO Hy/leBOe CUCTeMaTMYeCKoe OTK/IOHEHNE B
AlHu35He Haxoannock nocpeamHe mexay Vaisala/MODEM u LMS/mMynbTn-repmmnctopom Ha 30 1
10 rlMa. 310 cBA3aHO c Tem, 4To nocneaytowme ncnoitaHns B CLLIA He BbISBUM CyLLLECTBEHHbIX
NnorpeLHoCcTel B My/1IbTU-TEPMUCTOPHON CUCTEME, KOTOPas NCNO/Ib30Banach B AHLU39He,

TO €CTb, UME/INCb HEKOTOPbIE peasibHble aTMOCdepHble AHEBHbIE KoJle6aHWs B BEUYUHE
Temnepatypbl Mexay 30 1 10 rl1A B lHU35He, 1 UX BEPOATHAsA aMMJINTYyAa COCTaB/s1a OKOM0
0,15 K. B oueHkax gnanasoHa cuctemMaTnyeckor norpewwHocTn B Tabnmue 12.8 6b110 caenaHo
[OnyLLeHne, 4TO CTaHAaPTU30BaHHble KOPPEKTUPYIOLLLIME CXEMbI B MPOrpaMMHOM ob6ecnevyeHunn
[AatoT pa3bpocC BO3MOXHbIX cucTematTnyeckmnx otkaoHeHni £30 %. Bo Bpemsa ogHoro ncnoitaHus
paavo3oHaa paamaunoHHble ycioBmsa (061a4HOCTb, anbbeo MOBEPXHOCTU) O6bIYHO CU/IBHO

He MeHSITCS, Tak YTO CO34aeTCs UJK03MA, YTO NOJyYeHHOE CUCTEMaTMYeCkoe OTK/IOHeHNe
xapaktepusyeTtcsa Heb6onbwnMK owmnbkamu. OgHaKo UCnblITaHWE, MPOBEAEHHOE B APYrOM MeCTe,
MOXeT AaTb cMcTeMaTmyeckmne owmnbkm, KOTOpble OTINYatoTCa ropasao 60/iblie, 4emM Ha OLNGOKY
30HANPOBaHMA, 06Hapy>XeHHY0 BO BPeMS OTAE/IbHOTO UCMbITaHUSA.
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Ta6bnuua 12.8. CuctemaTnyeckas NOrpeLIHOCTb, MOrPEeLHOCTb 30HAa U norpewHocTb (k = 2)
B AHeBHOE BpeMs A/15 BbiIGpaHHbIX AaT4UKOB TeMMepaTypbl BO BpeMs NpoBeeHUs Noja,
arnpon BMO mexayHapoaHbIX CpaBHEHUI PaAnO30HA0B U APYTUX CBA3AHHbIX C HUMMN

MCNbITAHUIA, U MO pe3y/ibTaTaM ONepaTUMBHONO MOHUTOPUHTA, NpeACTaB/IEHHbIM B
ny6aukauum BMO (WMO, 2003)

Jamyuk Cucmemamudeckas

memnepamypel nozpewrocms (K) Owubka paduo3oHOa MozpewHocme (k = 2)

LasneHue (21a) 100 30 10 100 30 10 100 30 10

Crep>xHeBoWn
TepMucTop,
OKpaLUeHHbIN B
6enbiin uBet, MRZ
(Poccuiickas
Pepepauns)

-0,7

0,7£0,5 0,51 13

1 1,2 1,5 1,2-2,2 1,2-2,7 1,5-3,5

Meab-
KOHCTaHTaHOBas
Tepmonapa,
Meteolabor
(LWseriuapusn)

-0,22 -0,5¢= -0,8°

-0,05° ~0,2° ob 0,4 0,4 0,8 0,6 0,9 1,5

MpoBONOYHbIN
TEPMOKOHAEHCaTOP,
Vaisala
(PunnsHans)

-0,2 -03

020,205 403

0,4 0,4 0,4 0,4-0,7 0,4-0,9 0,4-0,9

Tepmucrop ¢
MHTerpasbHown
cxemoit, Lockheed
Martin Sippican
(CLLA)

-0,1

+0,2 0,3 0,3 04 03-0,6 03-0,8 0,4-1,0

Tepmucrop-
6ycunHKa, 0,1+0,2 00,3 0+0,5 04-0,8 04-13 04-1,7 0,5-1,0 0,8-1,6 0,4-2,3
a/TIOMUHNPOBaHHbIN

Mynbtu-tepmuctop  £0,2 +0,2 £0,3 0,3 0,3 0,4 0,3-0,5 04-0,6 0,4-0,7

MpumevaHus:

a Kakwucnonbsyetrcs 8 WMO (2011b)

b Cu3meHeHMsAMYU, BHECEHHBIMU B X0Ae nocaeayowmx ncnoitanmii (Philipona et al., 2013)

c 0O630p uenoro paaa pesynbTaToB 418 APYTMX CUCTEM PAANO30HANPOBAHMA C UCNONb30BaHNEM TEPMUCTOPOB-
6ycnMHOK B cpaBHeHuu B AHU3sHe (WMO, 2011b). Cm. ny6nmkaumio WMO (2015), B kKoTopoli noapo6HO onmncaHsbl
KOHKPETHbIe TUMbl PaAN030HAOB, UCNONb30BaHHbIE B HL35HE.

3Ha4vyeHus NorpeLwHoCcTN paano3oHaa 6osblie B AHEBHOE BPEMS, YEM B HOYHOE, /15 BCEX
paamo3oHaos (cm. Tabnmubl 12.6 1 12.8). Bo Bpemsa nogbeMa pagno30oHAbl BpaLLaloTCcs 1
packa4ymMBaloTCa Kak MasiTHUK, NOABELLUEHHbIN K Fa30HaNO/HEHHOM 060/104Ke, 1 MO3TOMY
ceyvyeHunsa MOr/IoLLLEHMS AaTYMKa MEHSIOTCA MO Mepe TOro, Kak AaTt4ymk BpawiaeTtcsa. Kpome Toro,
BO3/yX, HarpeBaloLWMNCa Npu CONPUKOCHOBEHUN NMBO C AepxaTtensaMm gatymka, imbo c
KOpMNyCcoM paZAMo30HAa, Bpems OT BpeMeHU obTekaeT BHeLWHUI AaT4yumk. Ecnum Takme Bo3MOXHble
ABJIEHNS HE NCK/II0YUTb NPY NPOEKTUPOBaHUM (Hanpumep, eCan AaTynk Temnepartypsl
yCTaHaB/iMBaeTca B61M3M KOpnyca paAno30HAa, CKaxeM, mocepeimnHe OT BEPXHEN 40 HUXHEN
TOYKM KOpMyca), TO MOXHO MOJTy4YnTb ropa3fo 6os1ee 3Ha4yMTe IbHble NOrPELLIHOCTN pagno3oHaa
B AHeBHOe BpeMs. OTpaxkeHHaa paanaumnsa kosebaetcs oT nosieTa K NoJieTy C USMEHEHUEM
06/1a4HOCTU 1 3TO TakXe BHOCUT BK/1aJ B NOrPELIHOCTM 30HAMPOBaHNS B JHEBHOE BPeEMS.

Korpa yctaHaBivBatoT TeMnepaTypHble 4aT4MKN Haj ero agepsxatesiem, BO3Ayx, KOTOPbI
HarpeBaeTCs NPy KOHTaKTe C AepaTenem NpoxoanT Haj, AaTHMKOM, Kak MasiTHUK, MPUBOAS

K MONOXUTE/IbHbIM BCM1IECKAM B NOKa3aHUAX TemnepaTtypbl B XO4e ABVXXEHUS paAMOo30HAa
no kpyry so Bpems noneta [ogo6Hele Bcnaeckn MmoryT gocturate 1 KHa yposHe 10 rl1a. 31u
BCMECKW, BbI3BaHHbIE PAa30rpPeBOM, MOTYT ObITb 1€7KO BbIIB/IEHBI B XO/€ NoaeTa pagno3oHaa
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Ha noABeckax, NCnoJibdyeéMbiX B ME€XAYHAPOAHbIX COAaBHEHUAX paan030HA0B BMO, NOCKOJIbKY
Paano3oH bl BpaLlaloTCa BO BpeMA MnoJieTa onpeae€HHblIM 3aKOHOMEPHbIM o6pa30M. B aTomn
CUTyaunun npuMeHeHne COoTBETCTBYHOLWLNX METO40B CIZ)I/IJ'IpraLI,VIl/I NOYHYE€HHbIX 3HaYeHumn
TeMNepPaTypbl MOXET YCTPAHUTb A0 HeKOTOpOl\/’I CTENEHU TaKNE NOJTIOXKUTEJIbHbIE BCNJTIECKN.
Takum o6pa30M q)VIﬂpraLI,VIFI ans 6a30BblIx Ha6mop,ean7| HECKOJ/IbKNX CNCTEM A0J/1>XKHa
Y4nUTbIBATbCA NPUN N3yHEHNN HOFpeUJHOCTEVI B USME€peHUn temMnepartypbl pagnosoHgamMmum B
OHEBHOE BpeEMA.

[nana3oH cncteMaTnyecknx olnMBOoK A1 U3MePEeHUIi B JHEBHOE BpeMSs, MpeACcTaBeHHbIN B
Tabnnue 12.8, go/mkeH 6bITb HAMMEHbLUWM 415 CUCTEM PaANO030HANPOBAHUSA C HAMMEHbBLUVUMMN
pPacxoXAeHUAMU B U3MEPEHMAX B JHEBHOE M HOYHOE BPeMS. Y4uTbIBas, 4TO B 60/IbLUMHCTBE
C/lyYyaeB yBe/IM4eHNe Heonpeae/IeHHOCTU B USMEPEHMSAX B AHEBHOE N HOYHOE BPEMS CBA3aHO
C HenpaBW/IbHbIM MOJIOXEHNEM JaTynka OTHOCUTE/IbHO KOpMyca pagMo30H4a U HeydayHOoM
KOHCTPYKLMEeN Aep>aTens gatymka, eCTb Hagexaa, 4To 60/bluas 4acTb COBPEMEHHbIX
paaro3oHA0B, KOTOPbIM MPUCYLLM 60Jiee 3HaYNTe IbHbIE MOTPELUHOCTM U PACXOXAEeHNS

B AJHEBHOE N HOYHOE BPeMS, Kak NokasaHo B Tabnnue 12.7, 6yayT nopaboTaHbl B Te4eHne
HECKOJ/IbKMX JIET NOC/ie B3aMMHOIO CpaBHeHUA B AHu39He. Taknm o6pa3om pe3ynbrathbl
CpaBHeHUS B AHL39He oTO6paxatoT COCTOSAHME e/ C TOYHOCTbIO AaTYMKOB B KOHKPETHbBIN
MOMEHT BPEMEHU, @ PaAMO30HbI, KOTOPbIM 6bI/IN MPUCY LM 3HAYUTESIbHbIE CUCTEMAaTUYECKUNE
own6KM B AHU35HE, 6yayT MoandULMPOBaHbI B TOW UAN MHOW CTENEHWN B Te4eHNE HECKOJIbKNX
NeT NocJ/ie 3aBepLueHns ucnoliTaHnsa. Hanprumep, paanaumnoHHble NOrPELHOCTU LWBEeNnLapCcKmx
paarMo3oHA0B 6bl/I NepecMOTPEHbI B XOA4€e AOMNO/HUTE/IbHOrO UCMbITaHMS U MOMNpaBKka Ha
COJIHEYHbIN pa3orpes Tenepb YMeHbLUEHa, Kak MOKa3aHo HMXe. DTO MO3BOUT UCKIOHYUTD
oTpuuaTesibHOe OTK/IOHEHME, KOTOPOeE 6blJI0 BbIAB/IEHO B pe3ynbTaTax A/19 AHEBHOIO BPEMEHMH,
nony4yeHHbix BMO (WMO, 2011b) n npeactaBneHHbix B Tabnuue 12.8.

B3anmMHble cpaBHeHNs BMO npoBoananch ¢ pagrMo3oHaaMm, KOTOpble NOABELLIMBAINCD MO
kpariHe Mepe 30 m, a YaLe Bcero 40 M HMxKe 060104kn. OfHAKO BO MHOTMX HaLMOHa/bHbIX
ceTsx, Hanpumep, B Kutae, inoHun n Poccuiickont Peaepaumm, ucnonb3oBanunch elle 6onee
HUM3KMe NOABECHI, YTO AAET AOMOJIHUTE/IbHbIE CMELLEHNS B IHEBHOE Bpems 1 6obLume
NOrpeLHOCTN 30HANPOBAHMA MO CPAaBHEHUIO C TEMU, KOTOPbIE NPUBOAATCA B Tabnnuax 12.7
n 12.8, ocobeHHo npwu gasnennn Hxe 30 rlla.

12.4.7.5 Oca>k0eHue 1b0d uiu 600bl HA damyuke

ELle 0AHUM NCTOYHMKOM BO3HMKHOBEHWUS MOrPELUHOCTEN NPU N3MEPEHUM TeMNepaTypbl
ABNSETCA OCaXKAeHMe BOAbI UK IbAa Ha AaTynke TemnepaTtypbl. DTO ABAeHME BeAeT

K NCUXpoMeTpunyeckoMy oxnaxaeHuto (3pcekT cMoYeHHOro TepMoMeTpa) AaTymka
Temnepartypbl, Kak TO/IbKO OTHOCUTENbHAA BIaXXHOCTb aTMOCcdhepbl NPpU NOAbEME PaAN030HAA
cTaHoBUTCA HMxe 100 %. Ecamn paTymk yCcTpoeH Tak, Y4To BoAa UK Nef, CKanansalTcs Ha

HeM, BMECTO TOro 4To6bl 6bICTPO YAaNATbCA, TO 3HaYUTENIbHAA YaCTb AAaHHbIX U3MepeHUi
TemnepaTtypbl BO BpeMs NojbemMa MOXET 0Ka3aTbCA UCKaXKeHHON. B HoYHOe Bpems Hannyme
CNos NbAa Ha AaTynke NPUBOANT K TOMY, H4TO allOMUHUPOBaHHBIN AaTYNK HaYMHaeT BeCTu cebs
KaK OKpalleHHbI B YePHbIN LBET AaT4YMK B MHpakpacHoOM 061acTn cnekTpa, 4To NMPU HU3KOM
AaBAeHUM NPUBOAMUT K 3HAYUTENIbHOMY OXJIaXAEHUIO B 06bIYHO HabMIOAAIOLLMXCS YC/TOBUSAX.

bonee Toro, koraa BoAa, HakoNMBLUIAACA Ha AaT4yMKe, 3aMmep3aeT No Mepe nonagaHusa gatymka

B 60/1€e X0/I0AHbIe C/I0M BO34yXa, BblAe/eHNe CKPbITOM TENA0Tbl MPUBOAMUT K MOBbILLIEHUIO
Temnepatypbl o 0 °C. Ecan gaTynk cCHavyasia MOKpbIBAaeTCA IbAOM, a 3aTeEM NepemMeLLLaeTcs B
60nee Tensblie CJION BO3ayxa, Temnepartypa He nogHnmeTcs Boiwe 0 °C fo Tex nop, Noka e He
pacTaeT. TakuM o6pa3oM, k pesynbtatam nsMmepeHnin 61mn3kmm k 0 °C BO BJIaXXHbIX yC/IOBUAX B
N30TEPMUMYECKUX C/I0AX ClefyeT OTHOCUTBCS C HEKOTOPOWM OCTOPOXHOCTbIO.

12.4.7.6 Bonpocel penpesenmamueHocmu

Bonpochkl penpeseHTatuBHoCTU paccmatpumsatotca B WMO (2015).
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12.5 AATYUKU OTHOCUTEJIbHOMN BJIAXKHOCTU
12.5.1 O6uue acnekTbl

OnepaTtunBHblE M3MEPEHUS OTHOCUTEIbHOW BIAXKHOCTU MO BCEMY MUPY XapaKTepu3yoTcs
LMPOKNM pa3bpoCcoM TOYHOCTM (OT XopoLUel A0 HeyA0BAETBOPUTENbHOW), MOCKObKY AATYMKMU
BCEX TUMOB, NepeyuncieHHble B Tabnnue 12.10, no-npexHeMy MCNOAb30BA/INCb B HEKOTOPbIX
HauMoHanbHbIx ceTax B 2013 r. Hanbonee LWMPOKO NCMNO/b3yeTCs ABONHOM EMKOCTHbIN
TOHKOM/IEHOYHbIV AaT4YMK. DTOT AATYMK YCTaHABAMBAETCA CHAapYyXu 6e3 BCAKOM 3aLLNTbl Ha
KPOHLUTElHe, KOTOPbIM yAepPXUBAET €ro Haj KOpMnycoM paano3oHaa. [lpyrue coepemeHHble
€MKOCTHbIe TOHKOM/IEHOYHbIe AaTYMKW, KaK NPaBUIO0, KPENATCA TOXKE Ha KPOHLUTENHE, HO UMetoT
a/IlOMMHNPOBAHHOE MOKPbITME, 3aLLMLLatoLLLee AaTYNK BAAXHOCTM OT 3arpsA3HEeHNs ocagkamu

1 cBoAslLee K MMHUMYMY HarpesaHue oT CO/IHEYHOW paguaummn. YrosibHble rTMrpucTopbl
06bI4HO YCTaHaB/IMBAKOTCA B KAKOrO-HNMOYAb pOoAa 3aLLMTHON LWaxTe BHYTPU pagno30HAa.
MprmeHeHne yronbHbIX TMFPUCTOPOB COKpaLLaeTcs. JaT4mkn U3 X1MBOTHOM MIEHKM OTINYAOTCA
3HAa4YNTEIbHOM HETOYHOCTbIO Y OFPAHNYEHHBIMW BO3MOXHOCTAMU N3MEPEHUs No BEPTMKAIN
ANS TOro, 4To6bl yA0BNETBOPSATL TPE60BAHMAM COBPEMEHHbIX MOJIb30BaTe/eNn, OHaKO OHM

BCE eLle NCNO/Ib3YTCA B OAHON HaLMOHaNbHOM ceTh. JJaT4MK 13 XXMBOTHOM NIEHKN Tak>Ke
yCTaHaB/MBAETCS B KaKyl0-HMOYAb LIAXTY.

Xopolne coBpeMeHHble paAnN030HA0BbIE AaTYNKM OTHOCUTEIbHOM BAAXXHOCTW AO/XKHbI
N3MepATb OTHOCUTE/IbHYO BJIAXHOCTb C MOIE3HON TOYHOCTBLIO MPU BCEX TemNnepaTypax oT

40 °C po npnbaunsntenpHo -70 °C. Temnepatypbl B61131 TPONMYECKON U CyBTpOnMYeckom
Tpononay3bl HUXe, YeM 3TV Temnepartypsbl, M paAN030HA0BbIE AaTYNUKM MOTYT NPON3BOANTD
nosiesHble U3MepPEeHMa NPU 3TUX TemnepaTypax Npu yCJ0BUU, HTO MPUMEHATCS Onpeae/eHHble
nonpasku (cMm. HMxe). OgHako Hanbonee HaAeXHbIM NPAaKTUYEeCKMM METOA0M U3MEPEHUA
cofepxxaHns BOASHOMO Napa Npu TakMx HU3KUX TemnepaTtypax sBASeTCA TMrpomMeTp TOYKU
nHes (cM. Vomel et al. (2007a) n pe3ynbTaTbl B3aMHOIO CPaBHEHMS BblCOKOKa4eCTBEHHbIX
cucteM paguosoHauposarnus (WMO, 2011b)). Tabnuua 12.9 npeactasnseT gnanasoH
3Ha4YeHW faBJIeHMA HACbILLLEHHOMO BOASHOTO Mapa Mo OTHOLUEHUIO K MOBEPXHOCTU BOAbI,
KOTOPbIN A0/KEH 6bITb AOCTUXKUM A1 BO3MOXHOCTU NPOBEAEHNSA U3MEPEHUN OTHOCUTE/IbHOM
B/TAXHOCTWN Ha BCex ypOBHAX. [Jns namepeHunii npy temnepatype Hmxe 0 °C gatymku
OTHOCUTE/IbHOM BAAX>XHOCTM A0/XKHbI 6bITb OTKa/IM6pOBaHbl TakMm o6pa3om, 4To6bl coobLLaThb
3HaYyeHne OTHOCUTE/IbHOM B/IaXKHOCTW MO OTHOLUEHUIO K MOBEPXHOCTU BOAbI.

Ta6nuua 12.9. Kone6aHus gaBneHUA HaCbILLLEHHOTO BOASIHOIO Napa Haj, NOBEPXHOCTbIO
BOAbl B 3aBUCUMOCTU OT TemMmnepaTypbl coriacHo paboTte Sonntag (1994)

Temnepamypa LlasneHue HacbiujeHH020

&) napa (2la)
40 73,9
30 42,5
15 17,1

0 6,1

-15 1,92
-30 0,51

-45 0,112

-60 0,019 5
-75 0,0025

-90 0,000 23

-100 0,000 036
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HaceblLeHre no OTHOLIEHMIO K BOAE He MOXET ObITb M3MEPEHO NpU TemnepaTypax 3Ha4nTeIbHO
Huxke -50 °C, N03TOMY M3roTOBUTENN JOIKHbBI MCNOb30BaTb OAHY U3 MPUBEAEHHbIX HUXE
dopmyn Ana pacyeTa faBAeHUS HACbILLEHHOMO Napa No OTHOLLEHWUIO K BoZe Npu Hanbonee
HU3kux Temnepatypax — Wexler (1976, 1977), Hyland n Wexler (1983) nunun Sonntag (1994), — a
He ypaBHeHue lodda-TpaTya, kOTOpoe pekomeHA0BaHO B 6onee paHHUx Ny6ankaumax BMO.
[aBneHve HacbILLLEHHOro Napa B 1eAaHbix 06/1akax Npu Hanbonee HU3KMX TeMnepaTypax B
BepxHen Tponocdepe TPONMKOB COCTaBAseT 0ko/10 50 % faBneHUs HacCbiLLLeHHOro napa no
OTHOLUEHUIO K MOBEPXHOCTU BOAbI, MpuBeAeHHOro B Tabnnue 12.9.

YcnewHoe pyHKLMOHNMPOBaHUE pafMO30HA0BOrO AaT4MKa OTHOCUTENBHOM BAAXHOCTN CUbHO
3aTPyAHEHO NPU 04YeHb HU3KMX TeMnepaTypax 1 AaBaeHnn. CBo6oAHbIi 0OMeH MonekynaMu
BOAbI MeXAy AaTHMKOM 1 aTMOoCheport 3aTpyAHEH NPW NMOHMXKEHUM TemnepaTypbl. Kpome
TOro, 3arpsA3HeHne aaTymka OT BO3AeNCTBUSA BbICOKUX KOHLEHTPALLMIM BOASAHOMO Napa B Havane
noAbema MOXeT NPUBECTU K CYLLLECTBEHHOMY CUCTEMATMYECKOMY OTK/IOHEHUIO NPy Hanbonee
HU3KMX TeMnepaTypax. Hanpumep, ecin NONIOXUTENbHOE CUCTEMAaTUYeCKOe OTKIOHeHMe B 5 %
OTHOCUTE/IbHOW BIAXKHOCTM BbI3BAHO 3arpsasHeHnem npm —60 °C, To 370 AaeT NONOXMTEeIbHOE
cucTemaTmnyeckoe oTkioHeHue B 40 % npu -75 °C, ecnuv 3arpsisHeHne He yCTpaHEHO
BEHTUIMPOBAHNEM.

B HUXXHel cTpaTocdepe 1 BepxHeli Tponocgepe nsmMepeHnsa BOAAHOTO Napa AOKHb
OLEeHMBaTbCSA Ha OCHOBe KO3 puLMEHTa NepeMELLNBAHNSA N OTHOCUTENIbHON BIaXXHOCTMU.

Ha pucyHke 12.4 npeacraBnieHbl konebaHnsa TeMnepaTypbl, OTHOCUTEIbHOW BAAXHOCTU

1 k03(p UL MeHTa NepeMeLLBaHNA C BbICOTOM, KOTOpble OblIY U3MepPEeHbI YeTbiPbMS
pa3nnyYHbIMU PagMo30HAO0BLIMU AATYMKAMU B XOAE B3aUMHbIX CPaBHEHWNI BbICOKOKa4YeCTBEHHbIX
cucTem paaunosoHamposaHms BMO (WMO, 2011b). HenocpeactseHHO nNoj Tpornonay3om
OTHOCUTE/IbHasA BNaXHOCTb Obl/la HECKOIbKO BbILLE, YEM HACbILLEeHME, OAHAKO KO3 DULMEHT
nepemelunBaH1sa BOAAHOTO napa 6b11 6/1M3KMM K MUHUManbHOMY U 6bICTPO Najan C
TemnepaTtypol, kak 1 c/iefoBano oxuaatb u3 Tabnaunubl 12.9. Tam, roe TemnepaTypa pacteT Haj,
Tpononay3oW, ABa AaT4Mka OTHOCUMTE/IbHON BIaXKHOCTM C 60JbLLEN MHEPLIMOHHOCTbLIO (Ccepas
NNHUA) fanv ropaspo 6oee Bblcokme KO3 PULMEHTbI NepemMeLLNBaHNA BOASAHOMO Napa Yem
peanbHO MOXHO 6b110 OXnAaTb. CKOPPEKTUPOBAHHbIN AaTHUK U TUTPOMETP C OXAaXKAaeMbIM
3epKkasioM (4epHas NMHMA) NMOKa3blBaeT HEMPOAO/KUTENbHbIN MakCUMyM KO3 UL meHTa
nepemelLMBaH1a BOAAHOTO Napa HENOCPEeACTBEHHO Haj Tpononay3oi. ManoBeposTHO,

4TO Tak B CAMOM Aene N NPOUCXOAMUT, U 3TO FOBOPUT O TOM, YTO OTHOCUTE/IbHASA BAaXXHOCTb,
nepegaBaemMas C YepPHbIX aTHNKOB, B 3TOM csioe mexay 48,4 n 50- MUHYTOl 3aBbllLieHa
npu6an3nNTeNbLHO B 2,5 pasa. Bo3MOXHO, 3TO pe3ynbTaT MCKaXeHUs, CBA3aHHOIO C Moe3HOoMN
HarpysKkom nam obnacTblo 30HANPOBAHUA PaaMo30HAa, a He BONPOC KalnbpoBKHU. VickaxeHune
MOT/10 NPOM30MTM U paHbLLe BO BpeMs nosieTa paanosoHaa c 33-i no 38-10 MUHYTYy nocne
NPOX0X/AEHNSA MOLLHOTO CJ/1I0 NEPUCTbIX 06/1aK0B, 06HAPY>KEHHbIX PaAM0a0KaToOpPoM (He
nokasaHo Ha pucyHke 12.4).

CKOpOCTb pearmpoBaHna 4aT4NKOB OTHOCUTE/NIbHOM BNAaXHOCTM MOXHO 3anucaTb B Bnae:

du,/dt=-1/t-(U,-U) (1217)

rae Ue — OTHOCUTEJIbHAA B/1aXXHOCTb, NepeaaBaeMan 4aT4NKOM, U— CbaKTVI'-IeCKaFI
OTHOCUTEJIbHAA B/1aXXHOCTb N 7 — MHEPLIMOHHOCTb AaT4UKa.

Bce ocnoxHseTcs ellle U TeM, YTO AAaTYNK OTHOCUTE/IbHON BNAXKHOCTU NepeAaeT OTHOCUTE/bHYIO
BJ1aXHOCTb A/ TeMMepaTypbl cCaMOro gatyunka. Ecnv oHa oTanvaeTca ot UCTUHHOM
TemnepaTtypbl aTMOCepbl, TO BHOCUTCA AOMNOJIHUTEIbHAA NOrPELLIHOCTb U3-3a TEMTOBOW
WHepLMn AaTymKa BJIaXKHOCTM MO OTHOLLIEHWIO K TemMnepaType Bo3ayxa. CoBpeMeHHble AaT4UKK
B/1aXXHOCTU M3roTaBAMBAIOT ropas3fo MeHbLUMMM MO pasMepy No CPaBHEHMIO C paaMo3oHAamMu
6onee ctaporo obpasua 419 Toro, YTo6bl CBECTU K MUHUMYMY 3Ty Npobiemy, 1 TemnepaTypa
Aatyuka B 11060M Cnyyae u3MepseTcs HanpsMyto BO MHOTUX, €C/IN He BO BCEX, COBPEMEHHbIX
LUIMPOKO pacnpoCTpaHeHHbIX paAno30HAax.

MHepUMOHHOCTb AaT4yMKa OTHOCUTEIbHON BAa>XHOCTN BO BPeEMSA NoAbema paano30oHaa
BO3pacTaeT ropas3fo 6bicTpee, HeM MHEPLMOHHOCTb AaT4ymnKa TeMnepaTypbl. 9TO BUAHO U3
Tabanubl 12.10, B KOTOpOW NpeacTaBaeHbl NPUOGIN3NTENbHbBIE 3HAYEHNSA BETMYMHbBI MOCTOSSHHOMN
BpeMeHW AN5 ABYX AaTYMKOB CTaporo obpasLia u Tpex COBpeMeHHbIX TMNOB Aat4yumka. B cnyyae
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BnaxHocTb

Temnepatypa
60:00
59:00
58:00
57:00;
56:00f
55:00
£ 54:00,
o
5 53:00
c
= 52:00
3 5100
g 51:00
= 50:00]
49:00)
48:00%
47:00, *
46:00,
45:00/

44,00k
82 80

KoahpuumeHT nepemetumsanms BOASHOrO napa

78 76 74 72 70 68 -66 -64°C 0 5 10 15 20 25 30 35 40 45 50 55 60% 0,002 0,004 0,006 0,008 0,010 0,012 0,014 0,016 0,018 r/kr

PucyHok 12.4. Temnepatypa, oTHOCUTE/IbHasA BJaXHOCTb U kK03 ULLMEHT NepeMeLLInBaHuUs
BOJASIHOrO Napa, npeAcTaB/ieHHble Kak (pyHKLUA BpEMEHU OT Ha4dasa NosieTa, No pe3y/bTatam
nosnerta 56 Bo BpeMsi B3aMMHOTO cpaBHeHUs nog 3ruaovt BMO BbicOkOka4eCTBEHHbIX CUCTEM

paano3soHaupoBaHus. U3smepeHus, npeacTaB/ieHHble CEPbIM LLBETOM, MPOU3BOAUIUCH
paano3oHAamMy ¢ eMKOCTHBIMM AaT4MKaMM U He KOPPeKTUPOBanCh Ha 60/1bLyIo
MHEPLUOHHOCTb. YepHble IMHMUN COOTBETCTBYIOT MU3MEPEHUSIM NPU NOoMOoLLM 06orpeBaemMoro
OBOMHOI0 €eMKOCTHOTO AaTuuKa (C KoppeKuuein Ha NOCTOAHHYI0O BpeMeHU) U TrMrpoMmeTpa
TOYKM UHes (TMrPOMETP TOYKMU UHES XxapakTepusyeTtcs 60s1ee 3HaUMTeIbHbIMU KoJlebaHUAMU
CO BpeMeHeM B OTHOCUTE/IbHOM BAaXXHOCTU N KO3 UL MeHTe nepeMeLllnBaHus, Yem
OBOMHON o60rpeBaemblii eMKOCTHbINM AaTUYUK).

Ta6nuua 12.10. UHepUMOHHOCTD 7 (B CEKYHAaX) AaTYNKOB OTHOCUTE/IbHOW B/IaXXHOCTU

Ham4duk Ucnonesyemea  tnpu20°C  tnpu0°C tnpu-20°C znpu-40°C znpu-70°C
8/1aXkKHOCMU

[BoliHOM

€MKOCTHbIN

TOHKOM/TIEHOYHbIN 2004 <015 0,4 2 10 80
naTtynk 6es

Konnayka

Opyrue

€MKOCTHbI€e

TOHKOMJ/IEHOYHbIE 2000- 0,1-0,6 0,6-0,9 4-6 15-20 150-3002
AaTynKm C

KOMNaykom

YronbHeIi 1960- 03 1,5 9 20 HEHaZeXHbIii
rUrpucTop

Kueorras 1950- 6 20 100 >300 He
nyaeHka ncnosnb3yercs
KpvoreHHbit 2003-

TMrPOMETP TOYKU A1 HayYHbIX <2 < 4> <25
nHes, CFH uenen

lMrpometp ¢

oxnaxzgaemMbiM 1996-

3epKkasioM SNnow 4151 HayUHbIX <2 < 4b <25
White B HO4YHOE uenemn

BpeMms

MpumMevaHus:

a 3Ha4eHus, Nosy4YeHHble BO BpPEMSA CPAaBHEHMA C TMrpOMeTpaMu B Xo/ie B3aUMHOIo CpaBHeHMA noj arngon BMO
BbICOKOKa4eCTBEeHHbIX cucTeM pagnosoHanposaHus (WMO, 2011b); moryT 6biTb Npo6/1eMbl C BEHTUAALKEN

KOJ/IMAYKOB, 3aliMLLLAOLWMX AAaTYUK.

b 3HayeHwue, oLeHEHHOE NO NOIETHOMY CPAaBHEHUIO C HanboJsiee Ka4eCTBEHHbIMU PaaMO30HA0BbLIMUM AaTYMKamm
OTHOCUTE/IbHOW BNaxHOCTH, n3 ny6ankaumm WMO (2011b).
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Temnepatypa (cpeaHas) BnaxHocTb (cpeaHas)
40:00I :
35:00
30:00
©
T 25:00
=
IS]
=
3 20:00
[
[N
o
15:00
10:00|
5:00 el - -
_.__n-f’-.

-60 -55 -50-45-40-35-30-25-20-15-10 -5 0 5 1015°C 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 %

PucyHok 12.5. CpeaHue 3Ha4eHUs Nnapa/iie/IbHbiX U3MePEeHUI B NepBbiX MHTEepBanax AByMs
paanosoHaaMu, NoABelleHHbIMU BMeCTe Noj OAHOWN 060/104KO0M; UsMepeHUsi NPOBOAUINCH
B HOYHOe BpeMs.

AaTynKa 13 KMBOTHOWM NIEHKU NPUBEAEHHAs NHEPLNOHHOCTb OTHOCUTCA K U3MEHEHUAM
oTHocuTenbHoM BnaxxHocTm ot 70 o 30 %. IHepuMOHHOCTb AAaTHMKOB C XXMBOTHOW MIEHKOM
npwv 3afaHHoN TemnepaType 3Ha4nTe/IbHO BO3pacTaeT MPU O4YeHb BbICOKOWN NN OY€EHb
HU3KON OTHOCUTENBbHOM BIAaXXHOCTWU. 3HA4YeHUS AN ABOMHOI0 eMKOCTHOIO TOHKOM/IEHOYHOTO
patymka (Vaisala RS92) B 3T0M Tabnunue oTAn4aloTCA OT TEX, KOTOPble NPUBOASATCSA B paboTe
Miloshevich et al. (2004), 1 6b111 B3Tbl U3 YTOYHEHHbIX AAHHbIX, MPeA0CTaBAEHHbIX 3aBOLOM-
M3roTOBUTEJIEM.

Ha pucynkax 12.5 1 12.6 npeactaBneHbl ABa npodunas TemnepaTtypbl U OTHOCUTENIbHOM
BNA@XXHOCTUN, U3MEPEHHBIX C MOMOLLIbIO paano3oHaa. PucyHok 12.5 nnnoctpmpyet nogbem
paguosonga B CoegmHeHHom KoponescTse, korga 6b11n 06beanHeHbl pesybTaTbl U3MepPeHUi
OT ABYX Pa3/INYHbIX AAaTYNKOB. Pe3kne nsmMeHeHns OTHOCUTEIbHOM BAAXHOCTU C BbICOTOM
NpPOUCXoAAT BO BPEMS MHOTMX MOJIETOB U HabMt04aNNCh 1 34eCb ANA PaAN030HA0B 060MX
TMnoB. O4eHb Cyxune coun, B YaCTHOCTH, CBA3aHbl C TeMNnepaTypHOW nHeepcneit. Haan4vme stux
OYeHb CYyXUX C/I0EB NPU3HAETCA NPaBUJibHbIM, OHAKO B MPOLLJIOM OHM pacCMaTpUBanmnCh Kak
OLINGO0YHbIE, MOTOMY YTO AAaTHMKKN CTaporo o6pasua He MOIIN OCYLLECTBIATb UX U3MEPEHUS
KOPpPEeKTHO. B faHHOM C/ly4ae CKOPOCTb U3MEHEHMS OTHOCUMTENBbHOW BIAXHOCTU C BbICOTOM
Haz caMOW HUXHeN nHBepcuel coctaBnsaia 6 % OTHOCUTE/IbHOM BAaXXHOCTU B CeKYHAY. Taknm
06pa3om, COBpEMEHHble AaTYNKM Aat0T NpenMyLLLecTBa A48 TeX, KOMY Hy>XXHbl NOAPO6GHbIe
AaHHble 0 konebaHnax ko3 urLMeHTa NpenomaeHns aTMocdepbl C BbICOTOM, YTO UMeeT
3HavyeHue 4114 pacnpoCcTpaHeHns paanoBoiH. Ha cpeaHnx ypoBHax 4acTo HabaoaaoTtcs
CKOPOCTU M3MEHEHMS, paBHble 3 % OTHOCUTE/IbHOW BIAXKHOCTU B CEKYHAY.

B pa6ote Miloshevich et al. (2004) npeanoxeH MeToa KOppPeKLLUN 4151 60NbLION
WHEPLMOHHOCTM AaT4ynKa, U3MEPSIOLLErO B/IaXKHOCTb, Ha OCHOBE C/1elyIOLLLErO ypaBHEHUS:

U=U,(t,)-U,(1)-X/(1- X) (12.18)

raoe U — oTHOCUTe/IbHas BIaXXHOCTb OKp)I)KaIOU.Leﬁ cpeabl, Ue — c006u.|,aeMb|e AaTHUKOM
3HAaYe€HNSA OTHOCUTE/IbHOM BNAXHOCTU ON1A BpEMEH t1 n tz' npwn 3TOM CHUTAETCA, HTO UHe
M3MEHAETCA CyLULeCTBEHHbBIM o6pa30M Mexay t1 n tz (orpaHquHme pa3Mepa BpeEMEHHOTIoO Luara),

—(t,—t,)/ o
nX=e (2 ‘) T, roe ¢ — VMHEPUMOHHOCTb AaT4yMKa OTHOCUTE/TIbHOW B/TaXXHOCTW.

ﬂ,)’lﬂ TOro, 4TOObI a/IfOPUTM AaBan YAOB/IETBOPUTEJIbHbIE PE€3Yy/1bTaThbl, UCMNOJIb3yE€MbI€ JaHHbIE
AO0J1>KHbI 6bITb CBO60,CI,HbI OT aHOMaJlbHbIX AdaHHbIX, LUyMa U T. M. I'IoaTonvly KOHTPOJIb Ka4eCTBa B
TOM NN NHOM BUAE OOJTKEH ObITb nNPUMEeHEH K OCHOBHbLIM JaHHbIM Ha6)'IIO,CI,EHVIl7I M nonpaskam
(HaanMep, Ha HarpesaHuMe AaT4uKa B/1a>XHOCTU Noj, BO3,Cl,el‘/’ICTBI/IeM CO/IHEeYHOM pa,u,wau,ww) Aao
TOro, Kak 6y,u,eT npoBegeHa Koppekuuna Ana NHEPUMOHHOCTU AaT4HKKa. JT1a KOpPpPEKLNA HE MOXET
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NCNpaBUTb BCE AieTann BEPTUKAIbHOrO NPOoduas OTHOCUTENIbHOW BNaXXHOCTKM C ropasfo 6onee
BbICOKUM pa3peLleHnem, 4eM NHEPLMOHHOCTb AaT4ynka. OHa AaeT crnaKeHHbI BepTUKaabHbIl
npodunb c 6onee BbICOKMMU, HEM B UCXOAHBIX MU3MEPEHMAX, CKOPOCTAMU U3MEHEHUS
OTHOCUTE/IbHON BIAXKHOCTW, OAHAKO K 1060 AeTann Nnpodunas Ha BpeMeHHbIX Llarax ropasao
MEHbLUNX MHEPLMOHHOCTN AaT4mKa C/iefyeT OTHOCUTbCS C OCTOPOXKHOCTbIO. Kak cneayeT u3
pa6otbl Miloshevich et al. (2004), Ans KOHKPETHOIO MCXOAHOTO U3MEPEHNSA CyLLLECTBYET HEMaNo
BO3MO>HbIX OTBETOB, COM1ACYOLMNXCA C U3BECTHOM MOCTOAHHON BpemeHW. Tun crnaxmnsaHus,
NPUMEHSAEMbI K UCXOAHBIM A@aHHbIM, BAUSAET Ha MOAYYeHHbI MPodub, NO3TOMY NPUMEHsSeMOe
CrnaxuBaHme JO/IKHO 6biTb OTPAXEHO B JOKYMEHTaXx, U AONYLLLEHWS, CAeNaHHble NPy
NCNOoJ/Ib30BaHNMN aNropmuT™Ma, AOKHbI 6bITb 06BACHEHBI NOb30BaATENAM.

M3 npuMepoB, NpoaeMOHCTPUpOBaHHbIX B AHU3saHe (WMO, 2011b, npunoxeHune D), 6b11 caenaH
BbIBOJ, Y4TO ANS perncrpaumm CTPyKTypbl OTHOCUTEIbHOM BAaXHOCTN B6AM3M TPONUYECKOM
Tpononay3bl CMCTEMA N3MEPEHMNSA AaBNEHNA AO0MKHA UMETb MHEPLIMOHHOCTb 3 MUH U/IN BblLLe

c TeMm, 4To6bl NONPaBKN Ha 60/bLIYI0 MHEPLUOHHOCTb HE b1 CANLLIKOM 601bLLMMN U He
YyBE/MYNBAJIM NOrPELUHOCTb, 0OYC/TOBJ/IEHHYIO LIYMOM B U3MEPEHUAX NN BOAHbBIM/NeASAHbIM
3arpsi3HeHueMm.

PrcyHok 12.6 nnnoctpupyeT BeIMYNHY NONPaBok B Npoduae OTHOCUTENIbHOW BAaXXHOCTN 414
AaTtymnka c uHepumnoHHocTbio okosio 80 C npu -70 °C, koTopas HabaoAanacb B TPONNYECKON
BepxHel Tponocdepe B xo/e B3aMMHOI0 CPaBHEHMS BbICOKOKa4€CTBEHHbIX CUCTEM
paavo3oHanpoBaHus B AHu3aHe, Kutai (WMO, 2011b). CkoppekTUpoBaHHbI Npoduib

ABHO ropasfo 6onee CriaxeHHbIN, Yem NPOodUAN OTHOCUTENBHON BNAXKHOCTU, U3MEPEHHbIE

B BEPXHeW Tpornocdepe rMrpoMeTpoMm C oxaaxaaeMbiM 3epKanoM U NpeacTaB/ieHHble Ha
pucyHke 12.4. B AHu35He, rae npuMeHAINCb NONPaBky Ha MHEPLMOHHOCTb, pe3y/bTart
Bbirnagen 6onee npasAonoA06HbIM NPUBAM3NTENBLHO B 65 % Cny4YaeB U COBCEM HENPABUJIbHbIM
B OCTa/IbHbIX cy4vasx. [peacTasnseTcs 060CHOBAHHOM HEOBXOAMMOCTb Aa/ibHENLLEero
TeCTUPOBaHUA NONPaBOK N CraXMBaHUA Takoro Tmna.

Bo BpemMs ncnbiTaHU B IHL35iHE CaMble BbICOKME CKOPOCTU U3MEHEHMS, KOTopble Haboaanmch
Ha rpaHuue Tponocdepbl u ctpatocdepsl, coctaBnsanm 30 % OTHOCUTENIbHOM B/IaXKHOCTU

3a 30 cekyHa. Taknm 06pa3om Ha CErOAHSLUHWUI 1eHb Aaxe camble Ma/IOMHEPLLUOHHbIE
paano30HA0BbIE aTYMKN OTHOCUTEIbHOWM B/IaXKHOCTU He CMOCO6HbI onpeaenTb UCTUHHYIO
BbICOTY, Ha KOTOPOW MPOUCXOANT pe3Koe NaZleHne BakHOCTU B TPONMYECKOW Tpononayse

6e3 koppekumn. [onpaBku AN5 BbICOTbI HA BEPXHEN rpaHuLe BNaXxXHOTo €101 B HU35He

Temnepatypa BnaxHocTb
SO:OOi ¢ + 4 4 + + I + b |
49:()()i ! | ! | | ! | ! . | I
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47:00}
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PucyHok 12.6. UsmepeHns npu NOMOLLU BOAHOIO TOHKOM/IEHOYHOIO eMKOCTHOFO AaTymnKa
B BepxHel Tponoccgepe B HOYHoe Bpems B AHU35He, KuTai, npepctaBneHbl kak yHKLUSA
BpeMeHU OT Ha4yasia noJjieTa, Npu 3ToM NPouiib BIaXXHOCTU U3MEPS/ICA HaNpPAMYIO
AaT4YmKoMm (YepHas KpuBas), a 3aTeM BHOCU/INCb MONPaBKM, Y4UTbIBaIOLLMe MOTPELIHOCTH,
0o6yc/IoB/IeHHble MHEPLMOHHOCTBIO AaTumMKa (cepas KpuBas).
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coctasnann ot 200 go 500 m. OgHako B AHU35He 6binK ABa Hay4HbIX Npubopa, KOTopble UMeNn
MEHbLLYIO MHEPLIMOHHOCTb U MOIIM Nly4lle ONpeAensTb BbICOTY, KOrAa AaTYnMKM UCNPABHO
yHkunoHuposanu (cm. Tabaunuy 12.10).

12.5.2 EMKOCTHbIE€ TOHKOMJ/IEHO4YHbIE AaT4YUKH

EMKOCTHbIe TOHKOMJIEHOYHbIE AaT4MKM MCMOJb3YIOTCA B HacTosLLee Bpems B 60/IbLUNHCTBE
KOHCTPYKLMI COBPEMEHHbIX paano3oHA0B. [puHLMn AeCTBUSA 3TUX 4aTYMKOB OCHOBAH Ha
N3MEHYNBOCTU ANINEKTPUYECKON NPOHMULLAEMOCTU MOAMMEPHON NIEHKN B 3aBUCUMOCTU

OT AaB/ieHMs BOASIHOrO Nnapa B OKpyxatoweit cpege. HxHUI anekTpoa KoHaeHcaTopa
opmupyeTcs nyTem NpoTpaBAMBaAHNSA MOKPLITON MeTaNNOM CTEK/IAHHOW NIACTUHKU, UMEIOLLLEN
pasMepbl 5 Ha 3 MM 1M 4 Ha 1,5 MM n TonwmHy 0,5 nnm 0,2 MM. 3a4acTyto NpUXoANTCA

WATN Ha KOMMPOMMUCC B OTHOLLEHUWN TOLLMHBI, NOCKO/bKY 60/1ee TOHKas NJieHKa uMeeT
MEHbLLYIO MHEPLMOHHOCTb NPU HU3KNX TeMMepaTypax, HO BUANMO, MEHbLLIYIO YCTOMYMBOCTb
(pyHKLUMOHNPOBaHNSA CO BpeMeHeM. BepxHUi anekTpos HanblgeTca BakyyMHbIM METOAOM Ha
NMOBEPXHOCTM 3TOrO NOJNMeEpa 1 ABASETCA NPOHNLAEMbIM A5 BOASHOrO napa. 3aBUCMMOCTb
€MKOCTM AaTymka OT OTHOCUTE/IbHOM BA@XXHOCTU NpeAcTaBseT CO60iM NOYTU TNHENHYIO
(pyHKLMIO; 3aBUCMMOCTb KaTMOPOBKYM OT TeMMNepaTypbl He3HaYNTeIbHa. DTU AaTHUKU BCeraa
KpensaTcsa Ha KpOHLUTeMHe, KOTOPbI o6ecne4vnBaeT NOJIOXKeHWe AaTYnKa Haj pagmo30HA0M NN
Ha 3Ha4YMTEe/IbHOM PAaCcCTOSAHMM OT KOpMNyca paano3oHaa C6oKy.

Kan I/I6pOBKa 3TUX AAaTYNKOB OTHOCUTENIbHOM BNAXXHOCTU 3aBUCUT OT TeEMMNeEpPaTypbl. Ans

TOro YTObbI TOYHOCTb, 3aAB/1I€EHHAA 414 JaHHOIO AaT4KKa npu KOMHaTHOM TeMMNepartype B
na6opaTopM|/|, COXpaHsaiacb U Npu nojsieTe paanMo3oHaa 4epes 60)'IbLIJ)/IO 4acCTb TpOI'IOCCbepr,
Heob6xo0aMMO NpoOBOANTb KOPPEKUUNIO 3TOI 3aBUCUMOCTU npu 06pa60T|<e OaHHbIX HA3EMHOW
caicTeMon.

3arps3sHeHue B pe3ynbTaTe BO3AENCTBUA AOXASA, Kanesb BOAbl B 06/1akax unm obnegeHeHuns
Heo6x0AMMO YCTpPaHATbL B TOM C/ly4vae, eC/v 419 AaT4mKa He NpeayCMOTPEHO HUKaKoro
3aLlMTHOrO KoJinayvka. 3To MOXHO obecne4yntb o60rpeBaHvem gaT4mka 40 TemnepaTypsbl
3Ha4YNTE/IbHO Bbille TeMnepaTypbl OKpyxatoLen cpeabl. [IpUMeHAIOT Takxe ABONHbIE AAaTYNKK,
B KOTOPbIX B TO BpeMs, KOrAa OAnH AaT4MK NPOBOANT U3MEPEHMe, APYroi noJorpesaeTcs, a
3aTeM ox/axaaetcs 413 HopMmanbHoi paboTbl (Paukkunen, 1995). lBoiHble gaTynkm KpensaTcs
Ha paccTtosiHum 1 cM Apyr OT Apyra. DTU AaT4UKU UMELOT TOHKoe rmapodobHoe NokpbiTUe

ANA CBeeHNs K MUHUMYMY 3arpsA3HeHns oT XnaKom BoAbl. Koraa conHeYHbln cBeT nonagaet
NPSIMO Ha AaT4MKKN 1 UX AepXaTenu, AaT4UKN BAAXHOCTM pa3orpesatoTcs N0 CPaBHEHMUIO

C UICTUHHOW TemMnepaTypoi, ocobeHHO B BepxHei Tponocdepe. DTOT 3peKT HarpeBaHUs
Heo6x0ANMO KOMMEHCMPOBATb AJ151 TOro, 4TOObl 06eCcneYnTb TOUHbIE U3MEPEHUS BAaXKHOCTU.
OAavH 13 BO3MOXHbIX METOA0B 3aK/104aeTCs B NPSMOM U3MEPEHUN TeMnepaTypbl AaT4nka
BJ1aXXHOCTU M UCNONb30BAaHMUM 3TOM MHpOpMaLUKM Ang KomneHcaumu. B 6onee paHHUX Bepcmax
CMCTEMbI TaKMX AAaTYMKOB NevaTHas naata He MMena NOKPbITUA C BbICOKOM OTpaxaTeslbHOM
CNOCOBGHOCTbLIO, M AaTUYUNK BIAXKHOCTU C/IMLLIKOM HarpeBasics B BepxHel Tponocdepe B AHEBHOE
Bpems. [ToaToMy no3gHee BCe NOBEPXHOCTM AepxaTess 6bIn atOMUHUPOBAHbI 1 BiepBble
Takown obpasel, 6b11 ucnbiTad Ha Maspukumn (WMO, 2006a), a 3aTem yxxe NpOTeCTUPOBaH Kak
npubop An4 3kcnayatauum Ha cetu B AHU3sHe, Kutah (WMO, 2011b). BHayane nsrotosutenb
pekomMeH/0Basl N0Jib30BaTeAM UCMOAb30BaTh 3TOT AaT4MK BMECTe C KOPPEKTUPYIOLLUM
nporpaMMHbimM o6ecnedeHnemM A5 60/bLLION MHEPLMOHHOCTU MPU HU3KNX TemnepaTtypax

1 MOMpPaBKOW Ha COMIHEYHbIN pa3orpes AaT4ynka B AHeBHOe Bpems. OgHako 60/bLLNHCTBO
nocneaHnx Bepcuin NPorpaMMHoOro obecnevyeHms 418 CMCTeMbI, NPefoCTaBASAEMOro
n3rotoeuTesieM, npeaycmaTpusaeT MPUMEHeEHME 3TUX NOMNPaBokK aBTOMaTUYEeCKM MO YMOJTHaHUIO.

B xoae B3aMMHOro cpaBHeHMS BbICOKOKaYeCTBEHHbIX CUCTEM pagmo3oHaAnposaHma BMO
(WMO, 2011b) YeTblpe paamMo30HAa UCMONb30BaNN APYrO AaT4MK, N3TOTOBNIEHHbI

E+E Elektronik. 9ToT aaTymnk BCcerga uMen 3aLMTHbIM KONMAYoK A5 CBEAEHUS K MUHUMYMY
3arpsasHeHuns. Kak npaBuino, KoJinayok MMeeT MOKPbITUE C BbICOKOW OTpaXkxaTe/ibHOM
CNOCOBHOCTBIO, TaK YTO AaTUYMK HE HarpeBaeTCs C/INLIKOM CUJIbHO B IHEBHOE

BpeMs B BepxHel Tponocdepe. [lepxaTenu gaT4ymka U KONNavyoK He JOMKHbI 6blTb
FTMrPOCKONUYHbIMM, B MPOTUBHOM C/ly4Yae ra3oBblAe/IeHMe C 3TUX MOBEPXHOCTEN NpuBeaeT
K CyLLLeCTBEHHbIM MOrpeLwHoCcTaM. HekoTopble N3roToBMTENN NPUMEHSAIOT MONPaBKN AN
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60/1bLLON NHEPLMOHHOCTU. [119 AaHHOTO AaTymMKa NOrpeLlHoCT, CBA3aHHble C 60/bLLON
WHEPLIMOHHOCTbIO, 60/bLLE, YeM B A BOMHbIX AaT4MKax. bONbLIMHCTBO paaMo30H/I0B,
NCMOb3YIOLWNX 3TOT AATYMNK, UMEIOT AOMOTHUTE IbHBIA TEPMUCTOP A1 TOTO, YTOObI U3MEpPATb
Temnepartypy AaTyuka BAaxHOCTU HaNpsAMYyto, a He MPUMEHATb AOMyLLEeHNE, YTO AATYUK
B/1aXXHOCTU HaXOAMTCS MPU TOM e TemnepaType, YTO U CKOPPEKTUPOBAHHbIN AaTUNK
Temneparypbl.

12.5.3 Yro/ibHble TMTPUCTOPBDI

YrosibHble TMPUCTOPbI U3roTaBAMBAOTCA NyTEM BHEAPEHMSA TOHKO U3Me/IbY4eHHbIX YaCTuUL, yras
B rurpockonun4yeckyto naeHky. CoBpeMeHHblli BapuaHT 3TOro JaT4Mka npeacrasiaseT cobom
NONNCTUPONOBYIO NeHTY (MpuMepHO 1 MM TonwmHoON, 60 MM AANHON 1 18 MM LLMPUHOI),
MOKPbITYIO TOHKOM MMrpOCKONNYECKON NAEHKOM, coaepxallel YyacTuubl yras. Boons kaxaon
CTOPOHbI 3TOrO AaT4ynKa pasMeLleHbl 31eKTpoabl. I3meHeHe OTHOCUTENbHOW BIaXKHOCTU
OKpy>atoLen cpeabl NPUBOAUT K MU3MEHEHMIO Pa3MEPOB MMrPOCKONNYECKOW NIEHKN, NPU
3TOM MO Mepe yBe/In4eHns BIaXKHOCTM BO3pacTaeT conpoTtmsiaeHne. ConpoTmeaeHne npu
oTHOCUTeNbHOM BAaxHOCTU 90 % npumepHo B 100 pa3 60nbLue, 4eM NPY OTHOCUTE/IbHOM
BnaxHocTtn 30 %. MNpu 06paboTke AaHHbIX MOXET NPOBOANTLCA KOPPEKLMSA C Yy4eTOM
TemnepaTypHOM 3aBUCUMOCTU. [laT4nkm 06bI4HO YCTaHABAMBAIOTCA B LLAXTE BHYTPU
paAno30HAa C Lie/1blo CBeAeHNSA K MUHUMYMY BIMAAHUS aTMOC epPHbIX 0CaAKOB 1
npeAoTBpaLLeHns NPSAMOro HarpeBaHUs AaT4mMKa COTHLEM.

lMpwn Npon3BoACTBE 3TOT TUM AAaTYMKOB MMeeT BOCMPOU3BOAMMbIE KanMOPOBOYHbIE
XapakTepuCTUKM, NO3TOMY 3aBMCUMOCTb AaT4YMKOB OT TEMMepaTypbl HE HY>KHO onpeaensTb

Ha MHAMBUAYabHOM OCHOBE. [MrpucTOpbl CneayeT NoABepPraThb, kKak MPaBuJ1o, Ha MecTe nx
N3roTOBJIEHMS, BO3AENCTBMIO MHOTUX CE30HHBIX LLUKIOB NMPW Pa3HbiX 3HaYE€HNAX OTHOCUTE/IbHOM
B/TAXXHOCTU M KOMHATHOW TemMnepaTtype, C TeM 4TOObl BNOCNeACTBUN YMEHbLUNTb TMCTEPE3NC B
3TOM AaTtyuke Npu nogbeMe pagnosoHaa. ConpoTMBaeHWe faTymka BO BPEMS €ro M3roToB/eHUS
MOXeT 6bITb OTPEery/IMpoBaHoO A0 CTaHAAPTHOMO 3Ha4YeHUA NyTeM yAaneHUs YacTu YroIbHOro
NOKPLITUA C NAeHKU. B 3TOM cnyyae 3Ha4YeHMIO N3MepsieMon BEIMYMHBI MOTYT COOTBETCTBOBATb
onpepjesieHHble CTaHAapPTHbIE 3HAa4YE€HMS CONPOTUBAEHNS A1 KOHKPETHBIX YCIOBUM, N AaT4UKU
B pagMo30HAax CTaHyT B3aMMo3aMeHseMbIMM 6€3 He06x0AMMOCTHY AajibHelLen KaanbpoBKM.
DTOT AaTYMK AO/DKEH XPaHUTbCA B OfeYyaTaHHOM BU/E BNIOTb 40 MOMEHTA ero UCMnoJ/ib30BaHu1s,
a BO Bpems YCTaHOBKM 3TOro AaTynka B paAuN030H/E Heb3a NpuKacaTbCa K TMIPOCKOMUYECKOm
NOBEPXHOCTU NIEHKMU.

Heo6xoAnMMO OTMETUTb, 4TO AATUYMKM 3TOFO TMNA, NO BCEM BUANMOCTU, HE OTAMYalOTCA
CTabubHON KanMBPOBKOW NPY BbICOKON BAAXHOCTW, U BOCNPOM3BOAUMOCTb Pe3ynbTaToB 1X
N3MepeHUin 4acTo 6biBaeT HeyJOBAETBOPUTEIbHON MPU HMU3KOM BAAXHOCTU. B xoae B3anmHoro
CpaBHeHUA AaT4nkoB BAaxHocTn BMO (WMO, 2006b), 66110 NpoAeMOHCTPUPOBAHO, YTO,
ecnun Aatynkn (mocrtaBasieMble OCHOBHbBIM M3rOTOBUTE/IEM TMTPUCTOPOB) BblAEPXUBAIN NPU
BbICOKOW BIAXKHOCTU Ha MPOTAXKEHNN HECKOIbKMX 4aCOB, TO KaIMGPOBKa AaTynka HeobpaTuMo
nsmeHsanacb. Kpome Toro, gatunkum He obecne4vmBsanm U3MepPeHns HU3KOM BIaXKHOCTU

(MeHee 20 %) BocnpoussoanmbiM o6pasom (Wade, 1995), n usmMepeHUs Npu NOMOLLMN 3TUX
AaT4MKOB 3aCTaBAsA/IN MHOTMX METEOPOIOrOB OLLMGOYHO CHUTATb, HTO OTHOCUTE/IbHASA
BNAXHOCTb HMXKe 20 % He HabnofaeTca B HUXHeN Tponocdepe.

12.5.4 JaT4uKM U3 XXKUBOTHOM NJIEHKU

[atynkm 13 XMBOTHOW NaeHkn (NaeHka 13 6proLnHbl 6bika) BCe elle ncnonb3ytorcsa. Mpu
n3meHeHumn snaxHoctn ot 0 o 100 % annHa s3nemeHTa 13 XXKMBOTHOW NJIEHKN U3MEHseTCs

Ha 5-7 %. Xopoluune pe3ynbTatbl MOTyT 6bITb NOJy4eHbl Npu Temnepatype Boiwe -20 °C,
oAHako npu 6o1ee HU3KOM TeMnepaType CKOPOCTb OTBETHOW peakuum AaTYNKOB CTAHOBUTCS
4ypesBbl4aiHO HM3KOM (cM. Tabnumuy 12.10). Mpn HU3KON BAAXHOCTU AATYNKMN U3 KUBOTHOM
NJIEHKM TaKXe UCMbITbIBAIOT OTpULLaTe/IbHble MOC/IeACTBMA 3HaYNTEIbHOrO rncTepesnca.

XvnBoTHas nneHka, MCnonb3yemas B AaT4MKax BAAXKHOCTU, A0/KHA ObiTb OAHOCIONHOM 1
HenakmposaHHOWN, TonwmHon npumepHo 0,03 MM. ITa NaeHka A0/KHaA ObITb 3aKkpensieHa
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C HaTsXeHneM npumepHo B 20 r-cM~' (Ha CaHTUMETP ee LMPUHbBI) U B TaKOM HaTAHYTOM
COCTOSIHMM A0/1KHa 6bIThb BblAepKaHa B Te4eHNe HECKOJIbKMX YacoB B HacCbILLLEHHON aTMocdepe.
[na ceepeHnsa K MUHUMYMY rucTepesnca pekoMeHayeTca noMeLlaTb AaTYNK B HACBILLLEHHYO
atmocdepy Ha 20 MUHYT Kak nepej kanMbpoBKON, Tak 1 nepe ucnonb3oBaHnemM. Kannbposka
[OJIKHA NPOBOAUTBLCS B XOA4€ LMK/Aa U3SMEHEHUI OTHOCUTEIbHOM BAAXXHOCTW NPU nepexoge oT
BJTAXKHbIX YC/IOBUI K Cyx1M. Bo Bpems noneta paano3oHaa AaTymk AO/DKEH ObiTb 3aLllMLLEH OT
BO3/eNCTBUSA AOXKAS.

MIHepUMOHHOCTb 3TOrO AaT4yMKa ropas3fo 60oblue 3Ha4eHUI, yka3aHHblx B Tabanue 12.10,

Npu 04eHb BbICOKUX U 04eHb HU3KoW BraxHocTu (Mcllveen n Ludlam, 1969). Taknum o6pasom,
TPyAHO n3bexartb 60/1bLLION CUCTEMATUYECKON NOrPELLIHOCTU B JdHHBIX U3MEPEHUI AaTYMKaMM
N3 XXMBOTHOW MJIEHKWN BO BPeEMA NoAbema paano30Haa (3aHM>KeHUE NPU BbICOKOM BIAXHOCTH,
3aBblleHMe — NPU HU3KOWN BNIaXHOCTU) laxe B HUXHeN Tponocdepe.

12.5.5 Hayuynble npu6opbl 30HAUPOBaHUS

Bo BpeMs B3aMMHOro cpaBHeHUS BbICOKOKaYeCTBEHHbIX CUCTEM PAAMO30HANPOBAHUA B
AAHu3saHe, Knutan (WMO, 2011b) 66111 yCrielHO UCNbITaHbl ABa CNeLnaibHbIX HayYHbIX Mpubopa
AN U3MepeHuna coaepXaHnsa BOAAHOIo napa. 3TN CUCTEMBbI MO CYLLLECTBY He 6bI/I TaKMMK e
HaAeXHbIMW, Kak onepaTMBHblE PaANO30HAbI, TEM HE MEHEE, KOrAa OHM paboTann UCNpPaBHO,
OHW 6bIIN NCKJTIOYNTEIBHO MOJIE3HbI A/15 BbISIB/IEHUSA OFPaHNYeHN onepaTMBHbIX PpaAn030HA0B.

a) KpuoreHHbIn rurpomeTp Toukn nHes (CFH) (Vomel et al., 2007a) npeacrasnset coboi
rMrpomMeTp C oxnaxzaeMbiM 3epkanoM. B rurpomerpe ncnonbsyertcs KOHTyp ob6paTHOl
CBA3U, NpeAHa3Ha4YeHHbI AN aKTUBHOTO peryiMpoBaHns TeMnepaTtypbl He60/bLLOrO
3epkaJsia, KoTopoe NoKpPbIBAeTCs NbAOM (MM POCON B HUXKHEN Tpononay3e). B koHType
06paTHOW CBA3M ONTUYECKUI AeTEKTOP onpeaensieT KONMYeCTBO /ibAa, NOKPbIBAOLLErO
3epKasio, 1 perynsatop c o6paTHOM CBA3bIO peryiMpyeT TeMnepaTtypy 3epkana Takum
06pa3om, YTO KOJINYECTBO JibZla OCTAETCS MOCTOSHHbIM.

Korpa perynatop c o6paTHOI CBA3blO paboTaeT MCNpaBHO, TeMnepaTypa 3epkana

paBHa TemnepaType To4Yke UHes, a eC/IM OTCYTCTBYET 3arpsisHeHne nbA0M/BOAON, TOTAa

1 Temnepartype atMocdepbl. BnyckHble naTpy6KM KPMOreHHOro rmrpoMeTpa To4KK

NHes N3roTOB/IEHbI U3 HePXKaBEeIOLLLE CTanun, UMetoT AAnHy 17 cm 1 anameTp 2,5 cm 1
pacnonoxeHbl HENOCPEACTBEHHO HaA, 1 NOJ CaMUM FTMIPOMETPOM. DTO CAENAHO A4 TOTOo,
4TOObI 3arpsA3HeHMe OT BO34yXa, MPOXOAALLLEro Yepe3 rmrpomMeTp, 661710 MUHUMAabHBIM,

W pe3ynbTaTbl UCMbITaHUI B AHL39HE NOATBEPAMNAN, YTO 3arpsA3HEHME KPUOTEHHOTO
rMrpoMeTpa TOYKM MHES HMXKe, YeM TMrpomeTpa C oxJlaxaaemblm 3epkasom Snow White B
BepxHel Tponocdepe 1 HUXKHel cTpaTtocdepe.

MHepunoHHOCTb Npubopa kosiebneTcs OT HECKObKUX CEKYH/ B HUXKHEN Tponocdepe,
yBenn4mBasch ¢ Bbicotoli Ao 20-30 c B cTpatocdepe. Takum o6pasoM, B HUXKHEN
Tponocdepe NHEPLMOHHOCTb HE OT/INYAETCS OT IYyHLUNX ONepaTUBHbIX PaAN030H/I0B.
OpHako B BepxHel Tponocdepe 1 HUxHel cTpaTtocdepe MHEPLUOHHOCTb MeHbLLE, YeM
y Ny4LIUX IKCNAyaTUpyemMbix paano3oHa0B. OCHOBHas MOrpeLwHOCTb USMEPEHNN NPU
nomoum CFH cBsizaHa co cTabunbHOCTbIO U ApeiidoM perynstopa c 06paTHON CBA3bIO.
O6uwas norpewHoCcTb n3MepeHnin oueHneaetcs B 0,5 K 4ns remnepatypbl TOUYKM pOChI
WU TOYKWN MHES, 4TO COOTBETCTBYET NPNBAM3NTENbHO 9 % OTHOCUTEIbHOM BIAXHOCTU B
Tponuyeckon Tpononayse 1 4 % OTHOCUTE/IbHON BNAaXXHOCTU B HUXHeN Tponocdepe.

B kpMOreHHOM rurpomeTpe TOYKM MHEeS MCNONb3YeTCA XON0A4HAsA XXNAKOCTb MNPU
Temnepatype Huxe -100 °C gnsa oxnaxaeHns 3epkana Bo Bpems noneta. [logrotoska
N OxnaxkaeHne 3TOM XNAKOCTU A0 noneta TpebyeT 06y4eHNs U 3HAHUSA TEXHUKN
6e30nacHOCTU BO n3bexxaHne NpuYnNHeHns Bpeaa 340POBbIO.

ﬂ,ﬂﬂ CXeM KoppeKkunn (CO}'IHGLIHOFO pa3orpesa, VIHepLI,VIOHHOCTVI), NMPUMEHAEMbBIX K
M3MEPEHNAM OTHOCUTE/NIbHOM BNAaXHOCTU onepatnBHbIMU pagno3oH4amMn B BerHeI\/'I
Tponoccbepe, 6bl1/10 NONE3HbIM CpaBHEHWE C pe3y/ibTaTaMU VI3MepeHVIl7I C NOMOLbIKO
KPWOTreHHOro rirpoMeTpa To4K1 nHed, Hanpumep, HeOI'I)/6}'Il/IKOBaHHbIe CpaBHEHNA B
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pamkax npoekTa o NpoBepkKe JOCTOBEPHOCTU Pe3ynbTaTOB N3MEPEHUNS COAEPXKAHUSA
BOASAHOrO napa B BepxHel Tponocgepe n HuxHen ctpatoccepe LAPBIAT (LAUTLOS-
WAVVAP) B CopaHkiona, PuHnanans (2004), n B3aMMHOe CpaBHEHME a3pPO0a0rnyeckunx
metonoB (LUAMI) B /lungenbepre, lepmannsa (2008).

lrpometp «Snow White» Takxxe 0CHOBaH Ha NPUHLMNE OX/1aXAaemMoro 3epkasia Ans
n3MmepeHus cogepxxanuns sogaHoro napa (Fujiwara et al., 2003). Ho B Hem ncnonb3yetcs
oxnagutens lNenbtbe Ana oxnaxaeHns sepkana. CyliecTsyeT ABa BapmnaHTa

pasMelleHmsa cuctemel. B AHEeBHOE Bpems rurpomMeTp-3epkasio ycTaHaBInBaeTCs B

LIAXTY U3MEPUTENbHOM cncTeMbl. Takas KOHUTypaLMa He NCK/0YaeT 3arpsa3HeHns,

4TO CKa3blBAETCS HAa TOYHOCTM U3MeEPeHU Npu TemnepaTypax Huxe =50 °C, n oHa 6bina
nprYMeHeHa BCero B HeCKO/IbKMX noseTax B SIHU35He. [1py HOYHOM BapuaHTe rMrpomeTp-
3epKasio Kpenwics Haj KopnycoMm pagnmo3oHaa. Takum o6pasoM rurpomeTp-3epkano
HOYbIO MeN HeJO0CTaTOYHYIO MPAMYIO 3aLLMTY OT 3arpPsA3HEHMS, HO 6bl1 O4EeHb yAa4YHO
pasMeLlleH AN n3IMepeHus ycnoBuin okpyxatowlen cpegbl. B lHU38He cnctema «Snow
White» B HO4YHOe Bpems nsMepsna remnepartypbl To4ku pocbl A0 -75 °C B 70 % HOYHbIX
nonetos. Bo Bpems ABYX AHEBHbIX NOJETOB MPOMU30LLJIO CUIbHOE 3arpsa3HeHne B yC10BUAX
npubanxatoLwencsa rposbl Noc/e NosiyaHs, a BOT B HOYHOE BPeMs U3MepUTe/IbHble CUCTEMBI
«Snow White» He noaBepranncb 3arps3HeHNIo B BEpxXHeM apyce 0671aKkoB, MOCKOJIbKY
Torga ycnosus nogbema 6b11v 61aronpusaTHbl A5 DYHKLMOHMPOBaHMA AaTHMKOB «SNOwW
White». OgHako B fHL35He 3arpa3HeHne BOKPYT KOpnyca rmrpoMeTpa orpaHn4mMBano
ncnonb3oBaHUe nsmMeputenbHol cucteMbl «Snow White» BbicoTamu Hudke 18 ku,
HenocpeACTBEHHO Haj Tponuyeckon Tpononaysoi. Cuctema «Snow White» nmeer Te xe
NPenMyLLEecTBa, 4TO U KPUOTEHHbIN TMIPOMETP TOYKUN NHES B OTHOLLEHUN MHEPLMOHHOCTH,
KOTOpas ropasAo MeHblle, YHeM Y OnepaTUBHbIX AaTYMKOB BAAaXXHOCTU B BEPXHEN
Tponocdepe.

Heob6xoanmo npucyTcTBmne kBannguuMpoBaHHOro onepartopa, KOTopblii cnocobeH
pacno3HaTb, KOra 3epkasbHas nieHka nepexoanT C BOAHOW a3bl B 1efsiHyto (BMecTe C
cuctemoi «Snow White» B nonete Heo6x04MMO UCMONb30BaTh XOPOLLMA ONepaTUBHBbIN
AaT4ymK BiaxkHoCTK). Onepatop A0J1kKeH 6bITb CNOCO6eH 06HaPYXNTb BO3MOXHbIE BUAbI
HencnpaBHOCTeM (Takne Kak MCHe3HOBEHMeE NeiSHON NIEHKW Ha 3epKase) B CpefHen unm
BepxHen Tponocdepe. YMeHne 06Hapy ) nTb, KOraa NPOUCXoAAT UCKaXeHUs B U3MEPEHUAX
rurpometpa, Tpebyetcs kak ans cucteMbl «Snow White», Tak U KpUOreHHOro rurpomMeTpa
TOYKUN UHES.

[lBa rurpoMeTpa C oxJ1axxaeMbIM 3epKasioM UMEIKOT NPENMYLLLECTBO Nepes AaTinkaMm
OTHOCUTE/IbHOW BIaXXKHOCTU B TOM, YTO OHU 60Jiee YyBCTBUTE/IbHBI B BEPXHEW Tponocdepe
W HUXHeN cTpaTocdepe A0 CaMbiX HU3KUX TeMepaTyp, NPy YC0BUM, YTO JlaHHbIe
N3MepEHUIA C UCKaXXEHUSIMU Pacno3HaloTCs U ucknovatoTtcs. M3amepeHus stumm
npubopamMn, KPOME 3TOTO, HE MMEIOT CYLLLECTBEHHbIX Pa3/IMiNi B TOYHOCTU B AHEBHOE

M HOYHOe BpeMms. [103ToMy NCMonb30BaHME U3MEPEHUI AaHHbIX 4aTYMKOB B Ka4ecTBe
paboynx 3Ta/IOHOB 0Ka3al0Cb HaUy4LLIUM METOAOM BbISIB/IEHUS TaKUX PACXOXAEHUI.
CpaBHeHUWE C U3MepPEHUSMU NPY NMOMOLLM OXJ1aXKaeMoro 3epKasa No3BoanI0
pa3paboTaTb NpoLeaypbl KOPPEKLUN NN U3MEHUTb ONEpPaTUBHbIE MPOLLEAYPbI B LLENSX
ob6ecneyeHuns onepaTUBHbIX U3MePEHUN 6oJiee BLICOKOTO KayecTBa B CpeHelN U BepXHel
Tponocdepe.

PasmelleHne 4aTYMKOB B LLUAXTE He SAB1AETCA ay4umm MeToaom Ha6)'IIO,CI,€HVI$| 3a
CprKTypOI\/'I OTHOCUTENbHOM BNAaXHOCTU BO BpeMA A0XAA U HM3KOW O6ﬂa‘-IHOCTI/I, no3TOMY
HeoH6OCHOBaHHO CYUTATb OaTHNKKN C OXJ1aXKAaeMbIM 3€pKa/ioM 6onee HaAeXHbIMUN, 4HeM
CaMble nyyuine aat4mkm onepaTtnBHbIX paan0O30HAOB B HUXHeN Tponocqaepe.

12.5.6 PasmelwieHme AaT4YMKOB

Mpwn noabeme paano3oHaa 06bIYHBIM SBASETCA 6bICTPOE U3IMEHEHME OTHOCUTEIbHOM
B/TAXXHOCTWN Ha 6onee yem 25 %. [1na TOYHbIX N3MepPeHNt He06X0AMMO, YTOObI AATHMKU
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BNAXXHOCTU XOPOLLO BEHTUIMPOBAINCh, a KPOME TOro, 6bl/IN MO BO3MOXHOCTU 3aLLULLEHbI OT
oceflaHMs Ha UX MOBEPXHOCTU WK Ha UX AepxaTensx BOAbI UMW /ibAa, a TakxKe OT HarpeBaHus
COJIHLEM.

Takum o6pa30M, AaTHnUKn OTHOCUTENbHOM BNAaXHOCTM HEGO/IbLLOTO pa3mMepa, Takmne Kak
€MKOCTHbI€ TOHKOM/1€HO4YHbIE AaTHYNKN, YCTaHAB/INBAKOTCA Ha BHELWWHEM KpOHLIJTeVIHe. ﬂ,aTLWIK
MOXET HaKpbliBaTbCA He6ONbLUMM 3aWLNTHBIM KOJIMAa4YKOM UNN AaTY4UK MOXET Nepnoany4eckmn
noaBepratbCAa Harpesy ANA YMEHbLUEHNA NCKaAXEHUSA nokasaHum Aatyuka oT BO3,CI,€VICTBVIFI
BOAblI N1 ibAa U3 obnaka nnu TyMaHa. KOHCTp)/KLI,I/IFI 3alLMTHOTO KOJINna4Yka MOXEeT NMETb
o4eHb 60/blUOEe 3Ha4eHune, Bedb HEO6XO,CI,VIMO, 4TOObl KOMINAYOK HE MeLla OaTHYUKY BN1aXXHOCTU
XOpOLWO BEHTUINPOBATLCA BO3YXOM BO BpEMA NOAbEMaA paAnNO30HAa.

Bonee kpynHble AaTYNKKM yCTaHABANBAAN O6bIYHO BO BHYTPEHHEN LLaxTe Uan B 60/1bLUION
3alUMTHOM LWaxTe CBepPXy 1AM Ha 6OKOBON CTOPOHe Kopnyca paanosoHaa. Cneayet npoBepPUTb,
NO3BOJISIET /IN KOHCTPYKLMSA LWaxTbl 06ecneynBaTb NPUTOK BO3AyXa B LLAXTY, 4OCTAaTOYHbIN

ANS Hagnexallen BeHTUNSALMKN faTuyMKa BO BpeMs noabeMa paamo3oHaa. B koHcTpykumn
LWaxTbl OMXKHO NpeayCcMaTPMBATLCS Kak MOXHO 6o/iee GbICTPOe yaaneHue BOAbl U ibaa Npu
NPOX0X/AeHUM paano3oHaa Yepes obnaka Unm cuibHble aTMoccepHble ocazku. LLlaxTa gomxHa
3almaTh 4aTYNK OT MPUXOASALLENO COTHEYHOTO U3/Ty4YeHUS U B 3HaYNTE/IbHOM CTeneHn oT
paccestHHOro COMTHEYHOro m3nyyeHns. KOHCTPYKLMS WaxTbl L0MKHA 6biTb 0CO6EHHO TLaTe/IbHO
npoayMaHa, ecnv KpaHe BaXXHO nsbexaTtb 3arpsisHeHuns B o61aKkax BEpXHero spyca.

3aLLI,I/ITHbIe 060/104KN NN NOKPbITUA LLIAXTbl HE AO0J/1I)KHbI MU3roTaB/IMBaTbCA U3 TUTPOCKOMNYECKNX
MaTepuranos. an/IMepaMl/I MOTYT CJZTYXKUTb BXO4Hbl€ I'Ian)/6KI/I KPWOT€HHbIX TMTPOMETPOB TO4YKUN

MHEA, KOTOpPbI€ N3rotaB/iNnBaroTCA U3 Hep>|<aBe|ou.|,e|7| CTanaun, nanm antoMMHMPOBAHHBbIE AEpXKaTen
0aTHYHNKOB Ha HEKOTOPbIX SKCNJTyaTUPYEMbIX pagno3oHaAax.

12.5.7 MorpewHocT! N3SMepeHU OTHOCUTE/ILHOMW BJIAaXKHOCTHU

MorpelwHocTn B paamo3oHaax 6onee paHHero o6pasua, KOTopble LWMPOKO UCMOb30BaIUCh C
1980 no 2000 rr., paccmatpuBatotca 6onee nogpo6bHo B ny6aunkaunm WMO (2015).

12.5.7.1 O6wue acnekmol

OnepaTuBHble AaT4YNKM OTHOCUTEIbHOM BAAXXHOCTM ObIIN 3HAYNTEIbHO YCOBEPLUEHCTBOBAHDI
Mo CpaBHEHUIO C AaT4ynkamm, kKoTopble npumeHsannce 4o 1980-x roaos, oco6eHHO Npu

HU3KUX TeMNepaTypax B CpeaHen 1 BepxHel Tponocdepe. Pesynbratbl HabNOAEHN 32
OTHOCUTE/IbHOM BAaXKHOCTbIO HUxe —-40 °C He nepeaBanncb 60bLUMHCTBOM 60/1ee paHHUX
CUCTEM PagMO30HANPOBaHMS, a coobLlaemMble 3Ha4YeHNS OTHOCUTEIbHOM BAA@XHOCTM NPU Takmx
TemnepaTtypax He O4eHb LUMPOKO UCMOJIb30BaanCb NnpubnamsmntensHo go 2000 r.

OnepaTnBHa“ oLeHKa Nob30BaTeNsIMUN B peasibHOM MacluTabe BpeMeHu pe3ynbTaToB
pPaano30HA0BbIX N3MEPEHUI OTHOCUTEIbHOM BNAaXXHOCTU HE O4€Hb pacnpocTpaHeHa u
HeobxoanMo pa3paboTaTb MeTOAbl NpeAoCTaBAeHUs UHOPMaLUM U3TOTOBUTENSIM O
KasnbpOBOYHOM TOYHOCTM AaT4YMKOB. HanpuMep, M MoryT 6biTb NpeAoCTaB/eHbl AaHHble 00
OTHOCUTE/IbHOW BAaXXHOCTH, KOTOPYO coobLan nprubop BO Bpems NPOxXoxaeHUs Yepe3 o61ako
HUXXHEro Apyca, Win Hanpas/ieHbl CTaTUCTUYECKME AaHHbIe O NPeAno/IeTHbIX MPOBEPKaXx.

Mpwn ncnbiTaHNAX pagnoO30HAOB He cieAyeT UCXOANTb U3 NPEeANOJIOXKEHUS, YTO MOTrPELLUHOCTb
N3MepeHuin OANHaKoBa 415 BCeX AMana3oHOB OTHOCUTEIbHOM BIaXXHOCTU. HeoanHakoBas
TOYHOCTb NO AVana3oHy OTHOCUTEIbHON BNAaXXHOCTK Bblsla OTMeYeHa 418 MHOTUX CUCTEM

BO B3aWMHOM CPaBHEHMM BbICOKOKAa4YeCTBEHHbIX CUCTEM paano3oHamposaHns BMO (WMO,
2011b). BmecTe c Tem, 60n1ee coBepLLEHHble CUCTEMbI B HacTosILLee Bpemsi obecrneymBatoT
ropa3go 6onee poBHble M3MepeHns, 4eM Habal04aN0Ch B Havane NPOBeAeHNs cepumn
CpaBHeHWl paamMo3oHaoB B 1984 r. B xoae N3rotos/ieHMA KaJIM6poBKa MHANBUAYANbHbIX
[aTYMKOB HaCTO OCYLLECTBAAETCA INLLb NPU HECKOJIbKMX (MEHee Tpex) 3apaHee yCTaHOB/IEHHbIX
3HaYeHUAX OTHOCUTE/IbHOM BJIAXXHOCTU M 3a4aCTYI0 INLLb NP OAHOM 3Ha4YeHUN TeMnepaTypbl
(cM., HanpuMep, Wade, 1995). Bo MHOTMX c/ly4asx TemnepaTtypHas 3aBUCUMOCTb KannbpoBKu
AaTynka He NpoBepsAeTCs AN OTAE/bHbIX aTYMKOB WKW NapTUin AaTYNKOB, a CYUTAETCS
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COOTBETCTBYIOLLEN XapakTepUCTUKe, onpeaesieHHoN B Xo4e OrpaHN4eHHOro YMc/ia UCMbITaHWUR.
Kannb6poska AaT4MKOB OTHOCUTE/IbHOM BAAXHOCTM M3 Pa3/IN4HbIX NapTUIA 4acTo pasnnyaeTtcs
Ha HeCKO/1bKO MPOLEHTOB, Kak 3TO MOXHO BUAETb U3 JaHHbIX M3MepeHunii B 06/1akax HUXHEro
apyca (Nash et al, 1995). 9T1o MoxeT 6bITb pe3y/bTaTOM HENPaBUAbHOWN NpoLeAypbl KaIMGPOBKK
BO BpeMs M3roTOB/IeHMA AaT4MKOB. HanprumMmep, xapakTepucTnKM peasbHOro AaT4ymka B Kakom-
nn60o BbIGPaHHOM NapTUN MOTYT OT/INYATLCS OT CTaHAAPTHbLIX XapakTeEPUCTUK KannbpoBKH,
COOTBETCTBYIOLLNX NPeABapPUTEIbHO YCTAHOB/IEHHbIM B XOA€ UCMbITAHNI 3HAYEHNAM BAAXHOCTN.
C apyroii CTOPOHbI, 3TO MOXeT 6blTb Pe3yNbTaTOM Pa3anN4nin B CTaBUIbHOCTN AAaTYNKOB U3
pasHbix NapTuii BO Bpems xpaHeHus. [TloM1MMO 3TOro, TO/LLMHA N/IEHKW B HEKOTOPbIX EMKOCTHbIX
TOHKOM/IEHOYHbIX AaT4MKax He BCerga oAnHakoBas, U AaT4mMkn 601blUeR TONLWMHbI MHOTAA He
Tak XOpPOLLUO pearnpyroT Ha M3MEHEHMS BAAXHOCTU NPU HU3KMUX TemnepaTypax, B TO BpeMs Kak
60/1bLLUMHCTBO AATYMKOB TOrO Xe TMa 3¢peKTUBHO pearnpytoT B TEX Xe YC/I0BUAX.

B Hmxecnedyowmx pasgenax NorpewHoCTN CHavyana paccMaTpuBatoTCcs A TemnepaTyp

Bbiwe -20 °C, npu KOTOpPbIX OXKAaeTCs, 4To 1 6osiee paHHMe n 60/1ee HOBble AaTyukn paboTatoT
HagexHo. [1o 1990 r. 601bLUIMHCTBO UCMOJIb3yeMbIX PaAMO30HA0B UMENU CYLLLEeCTBEHHbIE
npo6nemsbl C n3MepeHnsaMn npun Temnepatypax Huxe -30 °C. [No3ToMy NPUMEHUTENBHO K

60/1ee COBPeMEHHbIM TUNaM AaT4YMKOB NOrPELIHOCTM pacCMaTpUBalOTCA A5 TemnepaTypHbIX
Anana3oHos oT -20 °C go -50 °C, B koTOpbIX 3TN AaT4nkm paboTtatoT 60/1€e HageXHO, a 3aTem
ansa temnepatyp o1 =50 °C go -70 °C, npu KOTOPbIX TOJIbKO HOBEMLLME AAaTYNKN OTHOCUTETbHOM
B/TQXXHOCTW MOTYT pearnpoBaTtb C OCTaTOYHOWN CKOPOCTbIO, 4TOObI 06ecneynBaTb Noe3HbIE
n3mepeHua. AHanus3 ganee nogpasfeniaercsa Ha pacCMOTPeHMe TOYHOCTU B JHEBHOE M HOYHOE
BpeMms. MI3aMepeHns B HO4YHOE BpeMs COBCeM He ob6s3aTesibHO 6yayT 60/1ee HaAeXHbIMU, YeM
N3MepeHunsa B IHEBHOE BPeM$, MOCKOJIbKY BO MHOTUX C/ly4asx CyLLecTByeT 60/1ee BbICOKUI LIaHC
3arpsA3HeHns BOKPYT AaT4MKa B HOYHOE BPeMS, eC/IM BEHTUAALMA HEAOCTAaTOYHO XOpoLuas, B

TO BpPeMS Kak lHEM HarpeBaHue COJIHLLEM Cpe/bl, OKPY>KaloLLel AaT4MK, yMeHbLluaeT 60/1bLUY0
4acTb UCKAXEHUN NN fAaeT KoMneHcmpyoLlee He6o/bLLOE OTK/IOHEHNE B AHEBHOWN BNAXXHOCTW.

3Ha4yeHns faBneHNsa BOASAHOrO napa 06bl4HO MOAY4atoT MyTeM YMHOXEHWS AaB/IeHUs
HacbILL,EHHOro napa, PacC4NTaHHOro No PagMo30HA0BOMY 3Ha4eHUIO TemnepaTypsl,

Ha M3MepeHHoe C NOMOLLbIO PaAMO30HAa 3Ha4YeHNe OTHOCUTE/IbHOM BRaXxHOCTU. Ecan
TemnepaTtypa AaTt4nka OTHOCUTE/IbHOW B/IaXKHOCTU HE COOTBETCTBYET TemnepaType, Noay4eHHOMn
C paAMo30HAa, TO 3Ha4YeHne cogepkaHnsa BOASAHOro napa (M, cnefoBatesibHO, TOYKM pochl) 6yaeT
own604HbIM. B paitoHe Tpononaysebl, rae TemnepaTypa yMeHbLLAeTCs C BbICOTOM, TeMneparypa,
onpejenseMas AaT4MKoOM BAaxXHOCTH, 6yaeT Bbille, Yem TeMnepaTtypa Bo3ayxa. Ecan
TemnepaTtypa AaTynka BIaXXHOCTM BbilLe UCTUHHOM TemnepaTypsbl Ha 0,5 K npu Temnepatype
6n1mn3kom k 20 °C, To OTHOCKTEe/IbHasA BJIaXHOCTb, MepefaBaemMas 4aT4Mkom ByaeT cocTaB/iAaTb
0K0M10 97 % NCTUHHOM OTHOCUTEJIbHON BAAXHOCTW. DTO NpuBeaeT K norpewHoctn -1,5 % npwu
oTHocuTenbHOM BaaxxHoCcTn 50 %. o Mepe Toro, kak TemnepaTypa ymeHbluaetcs go -10 °C,

a 3atem g0 -30 °C, Ta xe caMas TemnepaTypHas UHepLmsa atinka NnpuBoOAUT K yMEHbLUEHUIO
nepegaBaeMon OTHOCUTE/IbHOM BIaXHOCTM A0 96 %, a 3atem A0 95 % NCTUHHOW BETNYNHDI.

Cucrematnyeckue norpewHoOCTN B AaHHbIX M3mepeHm‘/'| OTHOCUTENbHOM BNAaXHOCTU MOoryT
BO3HMKATb 13-3a U3SMEHEHUI B |<am/|6pOB|<e npu XxpaHeHnn 4aTt4nKOB. 270 MOXeT 6bITb

CBA3aHO NPOCTO CO CTapeHUneEM AaT4UKa Ui HaKOM1€HNeEM XMMNYe€CKOro 3arpsasHeHna, koraa
3arpAa3HeHune 3aHnmMmaeT MecTta, KOTopble 06bI4HO 6bIBaAlOT OTKPbITbl 4714 MOJIEKY/1 BOAAHOIO Napa.
CKOpOCTb, C KOTOpOI\;I NPONCXOAUT 3arpAa3HeHne, MOXET 3aBNCETb OT XUMUYECKUX BELLLECTB,
MCNOJ1Ib30BaHHbIX 419 U3rOTOBJIEHUA KOPMNycCa paano30oHAa UM yNnakoBKU, U €€ HEJIb3A CHUTATb
O,El,HOVI M 1Ol Xe, eC/In CO BpEMEHEM MEHAETCA NpoLeCcC N3rotoB/1€HNA Kopnyca paanMo3oHaa
MK nevaTtHbix nnat. O6s3aTenbHO cneayet Twate/1IbHO BbIMOJIHATD MHCTPYKL WU U3TOTOBUTESIA B
OTHOLWIEHNN XPaHEHNA AAaTYHNKOB N X MOATOTOBKN K MCMNOJ/Ib30OBAHUIO. Hanpwmep, O4Y€Hb Ba>XHO
npoBOAUTb MNMepe 3anyCckom npouenypy npep,noneTHon NnpoBepPKN C NCNoJib30BaHNEM AaTHMKa
Vaisala R592, NOCKOJIbKY 3TO YCTPAHAET HAaKOMNJIEHHOE€ XUMNY€E€CKOTO 3arpAa3HeHna n TéM CaMbiM
npenaTcTeByeT He6ONbLIMM UCKAXKEHUSAM B Havane nogbema.

12.5.7.2 OmHocumesnvHas 8/10)KHOCMb 8 HOYHOeE 8peMs 011 memnepamyp eviuie —20 °C

B tabnnue 12.11 B 06061,eHHOM BUAE NpeacTaB/ieHbl JAHHbIE O CUCTEMATUYECKMX
pacxoxXAeHnax B OTHOCUTE/IbHOM BIAXHOCTU Npu Temnepartypax Bbiwe —20 °C B HOYHOE
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BpeMs Mexay Hanbosee LWMPOKO UCMOb3yeMbIMU AaTYMKaMM, KOTOPbIE UCMbITbIBA/IMCh BO
BpeMs MeXAyHapOoAHOro cpaBHeHus paamo3oHaos BMO. PesynbTaTel, NpeAcTaB/eHHbIe B
Tabnnue 12.11, orpaHnyeHbl TO/IbKO HOYHbBIMUW NOAETaMM A1 TOr0o, YTOObl NCK/TIOYNTb NPO6aEMbI,
CBSi3aHHble C HarpeBaHWeM MnoJ Bo34eNCTBMEM CcoHevHon paguaumn. C 6o1ee nogpo6HbIMK
pe3ynbratamu NPOBOAMBLUNXCSA paHee TECTOB MOXHO 03HaKkoMUTbCs B paboTe Nash et al. (1995).
C 1984 r. no 2000 r. xapakTepucTkn gatymka Vaisala RS80 A-Humicap ncnonb3osannce

B KayeCTBe 3Ta/IOHHOro npubopa, CBA3bIBalOLLErO MexAy co60M AaHHble 601ee paHHUX
WCMbITaHWU B paMKax CpaBHeHns paamo3oHaos BMO. B 6onee no3gHux ucnoitaHmax B bpasnanm
n MaBpukuu B kKa4yecTBe paboyero obpasLia Takxe NCnoab30BaaCca KOHAEHCALLNOHHbIN
rurpomeTp Meteolabor «<Snow White». Bo B3aMMHOM CpaBHEeHWM BbICOKOKaY€CTBEHHbIX CUCTEM
paanosonanpoBaHns BMO B SlHu3sHe, KuTtain, npoBoANAM N3MEPEHMS KakK C MOMOLLbIO CUCTEMBI
«Snow White», Tak 1 KpMOreHHOro rMrpoMeTpa TOUYKM UHES, U CUCTEMaTMYHas NOrpPeLlHOCTb
3Ta/loHa B 3TUX UCNbiTaHUAX 6blna nopaaka +2 % TemnepaTypHOro Anana3oHa, kak BUAHO U3
Tabnuubl 12.11.

Ta6nuua 12.11. CuctemaTnyeckme pacxoxaeHus, NOrpelHoOCcT! paano3oHaa v
norpewwHocTtb (k= 2) paAM030HAOBbLIX U3MEPEHNI OTHOCUTE/IbHOM BJ1aXXKHOCTU B HOYHOE
Bpems nNpu TeMneparypax Bbiwe —20 °C

Jamdyuk enaxxHocmu Cucmemamuyeckoe Owubka paduo3oHOa MozpewHocms
OMKJ/IOHeHUe (k=2)
(% OB)
OmHocumensHas
8/10KHOCMb 80-90 40-60 10-20 80-90 40-60 10-20 80-90  40-60 10-20
(% OB)

KnBoTHas nneHka,
MRZ (Poccuiickas
Pepepauns) n RS3
(CK)

YronbHbIV TUFPUCTOp,

VIZ MKII (CLUA) 4-10 -4-4 -20-10 10 4-16  6-20 14-20 4-20 6-40

[BoliHOM
TOHKOMJIEHOYHbI
TepmucTop, Vaisala
RS92 (PuHNaHANS)

1424 0£2 0+2 3 5 3 3-6 5-8 3-5

ToHKONNEHOYHbIN
TepMucTop,
NCNONb3yeMbli B
LMS-6° (CLLA)

Opyrne
TOHKOM/IEHOYHbIE 3+2 613 2+2 4 5 3 5-9 8-14 3-7

€MKOCTHble JaTYNKNC®

Cuctema «Snow
White», Meteolabor -1 -1 -1 4 5 3 5 6 4
(LWserinapus)

CFH (CLUA/

4e 3¢ 0 8 7 2 13 10 2
lepmanus)

Mpumevanus:

a Bananuse ncnonb3oBannCh TONLKO AaHHbIE, MONyYeHHbIE B CYXUX YCNOBUSX.

b Mpumensertcsa patyuk E+E Elektronik nponssoactea Asctpun.

c O630p pe3ynbTaToB, NOAYYEHHbIX APYTMMY CUCTEMAMU PaAMO30HANPOBaHNA 6€3 CyLLeCTBEHHbIX
KOHCTPYKLMOHHbIX HE4OCTAaTKOB BO BPeMs NPOBOANMOro B HU3sHe cpaBHeHus (WMO, 2011b). CM. ny6aunkaumto
WMO (2015), rae noapo6HO onucaHbl KOHKPETHbIE TUMbl PaAM030HA0B, UCMbITAHHbIX B AHL3SHE.

d WMcnonb3osaHa nHdopmauma ns pabotel Miloshevich et al. (2009), a Takxe pe3ynbraTbl 4pYruX UCAbITAHUNA,
nposegeHHbix BMO 1 CK.

e CFH, no-enanmomy, umesn nonoxuTenbHOe OTKJIOHEHWE Ha HU3KUX YPOBHAX BO BpeMsi cpaBHeHns BMO (2011b),
41O 6bII0 @aHANIOTMYHO CUTYyaL MK, onnucaHHo B pabote Miloshevich et al. (2009).
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CpaBHUTesNIbHbIE AaHHble B Tabanue 12.11 cBMAeTeNbCTBYIOT O TOM, YTO MHEPLMOHHOCTb
60/1bLUNHCTBA TOHKOM/IEHOYHbIX EMKOCTHbIX AaTYMKOB U YTrO/IbHbIX TMIPUCTOPOB 6bla 6113K0M

M AOCTAaTOYHO Masion AN151 TOro, 4TOObl He AONYCTUTb CYLLLECTBEHHOIO CUCTEMATMYECKOrO
OTKJ/IOHEHMS OT OTKJ/IMKa AaT4yMKa C 60/1bLLION NHEPLMOHHOCTbIO. [JaT4mk 13 >KMBOTHOM

naeHkn cnocobeH pearnpoBaTb A4OCTaTOYHO XOPOLLO Ha O6bICTPble U3SMEHEHUSA B CPEAHMUX
3HAaYeHUAX OTHOCUTE/IbHOM BJIAXXHOCTU NPU 3TUX Temnepatypax. Tem He MeHee o4eHb 60/1bLuas
WHEPLMOHHOCTb 3TOMO AaT4ymKa NPu BbICOKMX M HAU3KNX 3HAYEHUAX BJIAXKHOCTU CNOCO6CTBYeT
60/1bLLINM CUCTEMATMYECKMM PAaCXOXAEHUAM, Kak BUAHO U3 Tabnnubl 12.11, npuyem namepeHHble
3Ha4YeHUs CJINLIKOM HU3KME NMPU BbICOKOW OTHOCUTE/IbHOM BAXXHOCTU U CJINLLKOM BbICOKME NMPU
HU3KOM OTHOCUTENIbHOM B/1aX>KHOCTW.

Pesynbrathl, npuBeaeHHble A5 yroabHoro rurpometpa VIZ MKII, yka3sbiBatoT Ha LUMPOKKue
AnanasoHbl NOrpeLIHOCTN, 0CO6EHHO NPU OYeHb HU3KOWM BAAXHOCTU. Pe3ynbrathl oTAn4anncs
APYr OT Apyra B 3aBUCUMOCTU OT TOro, 6bl/1M 1M NOrOAHbIE YC/IOBUSA 3aCyLLINBLIMUI, N B
LLe/IOM O4eHb BAaXXHbIMU (0CO6EHHO B MPUCYTCTBUN XUAKOM BOAbI B 06/1aKe NN JO0XAE).

Kak npeacTasnseTcs, 3T0 MPONCXOANIIO MOTOMY, YTO Ka/InbpOBKa AaHHOrO HOBOTO
rMrpucTopa Takxe n3mMeHsnacb, Koraa ycaosus 6biiv 04eHb BAaXkHbIMK (B 06/1ake), NpUBOAS

K CyLLLeCTBEHHOMY OTK/IOHEHWIO B CTOPOHY 3aHNXEHWS BAAXHOCTU NPU HU3KUX 3HAYEHUAX
BRaxHoCTU. NpeanoxeHHble M3MEHEHNS B aITOPUTMax, 0CO6EHHO NPY HU3KOM BAAXHOCTH, He
nNpuBenu K yCTOMYMBOMY yNy4LLEHUIO Ka4ecTBa u3mepeHuin. B pagnosonge LMS-6, kotopblii
aBnseTcs nocnegywouler sepcueit nocae VIZ MKII, ncnonb3yercs eMKOCTHbIN AaT4ymK. YronbHble
rMrpUCTOpPbl NCNO/b30BaINCL NOCAeAHMe AecaTb neT B inanm n Kutae.

Ha4ymHas c 2005 r., 60/1bLUINHCTBO COBPEMEHHbBIX AaT4YMKOB BIaXHOCTU AEMOHCTPUPYIOT 6osee
BbICOKYO YCTOMYMBOCTb U 3aLLUTY OT 3arps3HeHns Boaol B obnakax (3 dekTbl 3arps3HeHMs
06bIYHO HOCAT HEMPOAO/IKUTE/bHBIN XapakTep Y He MPUBOAAT K MOCTOSAHHbIM CMELLLEHNSM

BO Bpems NogbeMa) M yHLlyto BOCMIPOM3BOAMMOCTb Pe3y/ibTaToB OT CEPUN K cepun. Takum
06pa3om pesynbraThl, MOJlyYEHHbIE B CYXMX U BJIAXHbIX YC/TOBUAX, TENEPb MOXHO COBMELLLATb, 3a
WCK/II0YEHNEM C/lyYaeB OYeHb CUIbHOTO AOXASA, KOFAa HM Of4HA cMcTeMa He paboTaeT HaZexHo.
Taknm o6pa3om Ansa 6051ee COBEPLUEHHBIX TUMOB AaT4YNKOB NorpewHocty (k= 2) B AnanasoHe oT
5 00 10 % npeacraBnaioTCa AOCTMXKMMbBIMW MO BCEMY AMana3oHy OTHOCUTE/IbHOM BIaXHOCTMU.

12.5.7.3 OmHocumesnvHas 6/1>kHOCMb 8 OHe8HOe epeMs 019 memnepamyp eviuwie —-20 °C

B tabnnue 12.12 B 060611eHHOM BUAe npeacTaBaeHbl CUCTEMaTUYECKUE PACXOXAEHUS,
NOrpeLHOCTN Ppagnuo30Haa 1 MOrPeLHOCTM PaANO30HA0BBIX U3MEPEHUIA OTHOCUTEIBHOMN
BNAXHOCTU AN TeMnepaTyp Bbiwe -20 °C. DTa Tabnmua COAePXKNUT TONbKO MHDOPMALLUIO O
COBPEMEHHbIX KOHCTPYKLMAX 4AaTHMKOB BIAXKHOCTH.

CpaBHeHMe C HabNOAEHUAMN METOAO0M AMNCTAHLMOHHOTIO 30HANPOBAHMWA, MPOBOAVMbBIMU B
paloHe BbiNycka pagno3oHaa (MCnonb3ysa MUKPOBOIHOBbIE PAANOMETPbI UM U3MEPEHNS
BOASAHOro napa c nomouibto [COM), noaTBEPANAN, HTO CYLLECTBYIOT PAaCXOXAEHNS B
N3MepeHMAX OTHOCUTE/IbHOM BAaXXHOCTM COBPEMEHHBIMU PaAnN030HAAaMN B IHEBHOE M HOYHOE
BpeMs, Hanpumep, cM. paboTbl Turner et al., 2003; u ny6aukaumum BMO (WMO, 20064, 2011b).
PasHunua Mexay nsMepeHnsMun B AHEBHOE M HOYHOE BPeMs MoXeT OblTb Takxe oueHeHa
He3aBWUCMMO Ha OCHOBE AaHHbIX HeJaBHUX CPAaBHEHUIN C TMrpoMeTpoM cucteMbl «Snow White»,
NOCKOJIbKY laHHblE N3MEPEHU 3TUM TMIPOMETPOM AHEM N HOYbIO OTHOCUTE/IBHO XOPOLLIO
cornacytotca Mmexay cobon npu temnepatype Bbiwe -40 °C.

Cutyaumsa c Vaisala RS92 nsmenunaco B 2006 r., koraa cyLiecTBeHHble 4OPabOTKN KOHCTPYKLUK
Aepxartens gatyvka no3soamam 4o6MTbCa U3MEHEHMA TOYHOCTU U3MEPEHUI B AHEBHOE
BpeMms. bonee paHHMe BapmaHTbl KOHCTPYKLMN UMENN He3allMLLEHHYO NeYyaTHyo naaty
HenocpeACTBEHHO Ha AepxaTtesie. DTU Aep>KaTeNn HarpeBancb ropasao B 60bLLeR CTeNneHn,
4yeM aJtOMUHMPOBAHHbIE MOBEPXHOCTU, U 3TO NPUBOAMIIO K 60NbLLEMY pa3orpeBy BO3Ayxa,
NPOXoAALLEro Haj AaT4MKaMu BAaXKHOCTU. bbiio caenaHo 3akntoveHune, 4To BCieACTBME

3TOro BO3HMKAaIOT Npob/ieMbl, 1 KO BpeMeHM NpoBeAeHMa CpaBHeHUs pagno3ongos BMO

Ha Maspukumn (WMO, 2006a) aepxaTenn gat4mka 6o NONHOCTLIO alOMUHNPOBaHbI

W MONy4YeHHble Toraa pesynbTathl NpuBeaeHbl B npumMedaHun (d) B Tabnnue 12.12. Takum
o6pa3om, u3mepeHus, onmcaHHble B pabote Vomel et al. (2007b), koTopble NPOBOANANCH C
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Ta6nuua 12.12. CuctemaTtnyeckme pacxoxaeHus, NOrpeHoCcT! pagmMo3oHja
M norpewwHocTb (k= 2) paaAM030HAOBbLIX U3MEPEHUNI OTHOCUTE/IbHOM BJ1aXXHOCTU B HEBHOE
Bpems nNpu TeMneparypax sbiwe —20 °C

Jamuyuk enaxHocmu Cucmemamudyeckoe Owubka paduo3oHda MozpewHocms
OMKJ/IOHeHuUe (k=2)
(% OB)
OmHocumensHas
8/1XKHOCMb 80-90 40-60 10-20 80-90 40-60 10-20 80-90  40-60 10-20
(% OB)
YronbHbll
rMrpucTop, -2+4 -316 0+10 7 7 10 7-13 7-16 10-20

VIZ MKII (CLUA)

CABOEHHbIN

TOHKOMIEHOYHbIN -9+2¢ 4 4 2 11-15

TepMucTop, —3+2d —3£24 -1+2d 4 4 2 5-9 5-9 3-5
Vaisala RS92 1+2¢ 0+2¢ -1£2¢ 4 4 2 5-7 4-6 3-5
(PrHNAHANA)

ToHKOMNEHOUHbIN
TepMucTop, -3+2 0£3 0£2 4 4 2 7-9 4-7 2-4
LMS-62 (CLLA)

Opyrve
TOHKOTMJ/IEHO4YHble

€MKOCTHbl€
natymkmP®

Snow White,
Meteolabor -1 -1 -1 4 8 4 5 9 5
(Wsenuapwns)

CFH (CLLA/
lepmaHus)

Mpumevanns:

a [Mpumensetca gatuuk E+E Elektronik npounssoactea Asctpuun.

b O630p pe3ynbTaToB, NONYYEHHbIX 4PYTMMU CUCTEMaMUN PaANO30HANPOBAHMSA 6€3 CyLLLeCTBEHHbIX
KOHCTPYKLMOHHbIX HELOCTaTKOB BO BpeMs NpoBoAnMOro B Hu3sHe cpasHenns (WMO, 2011b). Cm.ny6ankaumio
BMO (WMO, 2015), rae nogpo6HO onmncaHbl KOHKPETHbIE TUMbl PaAN030HA0B, UCMbITaHHbIX B AHL35AHE.

¢ Vaisala RS92 3aBosackoro npov3BoACTBa C He3allUMLLEHHON NeYaTHOW NaaTon Ha AepxaTtene gatymka
OTHOCUTE/IbHOW BNaXHOCTU; 3Ha4YeHUs ans Tponukos u3 Vomel et al. (2007b).

d Vaisala RS92 ¢ NOAHOCTbIO aNtOMUHMPOBAHHLIMU AepXaTensaMu, Ho 6€3 NONPaBKM Ha HarpeBaHue Noja
BO3JelcTBMEM coniHevHol paguaunn (WMO, 2006a).

e Vaisala RS92 c nonHOCTbIO aNlOMUHMPOBaHHBIM Aep>aTesieM AaTymka U NONpaBKOl Ha HarpeBaHne nog,
BO3/JeMCTBMEM CONHeYHOW paanaunn B Tponnkax (WMO, 2011b).

nepBoHavasibHOM Bepcuelt RS92 (npumeyaHue (c)), xapakTepur3oBaancb 601ee 3Ha4YNTeIbHbIMU
OTK/IOHEHUSIMU B CTOPOHY 3aHMXXEHWUS BNaXXHOCTU, YeM Te, KOTopble Habatoaaanchb Ha
MaBpukuu. M xoTa antoMMHUPOBaHME He yCTPaHW/I0 NOTHOCTbIO MPO6JieMy, CBA3AaHHYIO C
HarpeBaHVWeM NoJj, BO34eNCTBUEM CO/THEYHOTO MU3/yH€E€HMS, OHO BCE-TakM YMEHbLUNIO BENNYNHY
atoro appekta. O4eBUAHO, 3TO 6bINO BaHENLLMM LLIAroM Bnepes B yMeHbLUEHUM NOTPELIHOCTH
N3MepeHNa OTHOCUTE/IbHOM B/IaXXHOCTU B IHEBHOE Bpems Npu 60J1ee BbICOKUX TemnepaTypax
[aT4MKOM KoMMaHuu «Vaisala». Bo B3aMMHOM CpaBHEHMUWN BbICOKOKA4e€CTBEHHbIX CUCTEM
paanosoHanposaHus BMO B Hu3aHe, Kutait (WMO, 2011b) ncnonb3oBanock NnporpaMmmMHoe
obecneyeHne AN KOPPEKLUM OTPULLATENIbHOIO OTKJIOHEHUS, 06YC/I0BJIEHHOTO HarpeBoM Moz,
BO3/eMCTBUEM COJIHEYHOIO U3NYYEHUS.

Takum o6pa30M, M3IMepeHunsa npm nomMoLm ,Cl,BOI7IHOFO TOHKOMJIEHOYHOIO EMKOCTHOTO AaT4UKa
6bln ONTUMU3NPOBAHbI TOJZILKO NOC/1€ TOrO, Kak NporpaMmMHoOe o6ecneqem/|e, Nncrnoib3oBaHHOE
B CpaBHEHUN B ﬂHLl,3ﬂHe, 6bl/10 BHEAPEHO B OMNEPATUBHYIO MPAaKTUKY BO BCEM MUPE, a
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MOrpeLIHOCTN B AHEBHbIX M3MEPEHUAX OblM ropa3o Xy>Ke, HeM B HOYHbIX U3MEPEHUSAX A0
Tex nop, Noka HoBble MoAU(MKaL MM annapaTHOro U NporpaMMHoro o6ecrneyeHnsa He 6blIn
BHeApeHbl nocae 2006 .

OpHako B uenom norpewHoctn (k= 2) B 60/1ee COBepLUEHHbIX AaTYMKax B AManasoHe ot 5 ao

10 % BnonHe AOCTUXMMbI NO BCEMY AMana3oHy OTHOCUTEIbHON BAAaXXHOCTH, U PACXOXAEHNS B
CMCTeMaTU4eCKOM MOTPELUHOCTU HOYHbIX U AHEBHbIX N3MepPeHU 06bIYHO ObIBalOT HE6ObLLINMU
B 3TOM TeMMepaTypHOM Anana3oHe

12.5.7.4 OmHocumesnvHas 6/10>kKHOCMb 8 HOYHOe epeMs 0/191 memMnepamyp
om-20 °Cd0-50 °C

B tabnnue 12.13 B 06061,eHHOM BMUAE NpeacTaB/ieHbl JAHHbIE O CUCTEMATUYECKMX
pacxoxAeHusax, MOrpewHoCT! paano3oHaa v NOrPeLHOCTM PaaMO30HA0BbIX M3MePEHN
OTHOCUTE/IbHOW BNaXXHOCTU B HOYHOE BpeMsa Ans TemnepaTyp oT -20 °C go -50 °C. s
60/1bLUNHCTBA CUCTEM PaANO30HANPOBAHNSA, CNPOoekTUpoBaHHbIx A0 2000 r., TOYHOCTb AaTHmKa
OTHOCUTE/IbHOW BNaXXHOCTH, Kak NpPaBuIo, 3aBncesia oT yC/10BUIA, KOTOopble Habo4a1nch B
HavaJsie noJsieTa, U 3Ha4eHu1A, Nosy4YeHHble B 60/1ee PaHHUX UCMbITAHMUAX B 3TOM TeMNepaTypHOM
Anana3oHe, He 04eHb XOPOLLO BOCNPON3BOANINCH, AAXe B TOM C/lyyae, Koraa UCK4aamcsb u
He paccMaTpuBa/iNCb MOLLHblEe 061aKa 1 A0XAMBbIE YC0BUS.

Ecnu aBoliHbIE TOHKOM/IEHOYHbIE EMKOCTHbIE AAaTYUKN U EMKOCTHbIE AaTunkn LMS nmenu
Hebo/bLUME CUCTeEMaTUYECKME MOTPELUHOCTHM, TO 3TOMO He/b34 CKa3aTb O APYrMX TMnax
paano3oHA0B B SHL35AHE, B KOTOPbIX HeAoCTaToqHas BEHTUAALMA AaTymnKa Mo 3aMTHbIM
KO/INa4ykoOM NPUBOAM/IA K MOBbILUEHHOMY MO/IOXNTE/IbHOMY OTKJIOHEHUIO B U3MEPEHUAX NMPU
BbICOKOW U CpefiHel OTHOCUTE/IbHOM BAaXKHOCTW. He BCe faTymkm BIaXXHOCTU B SIHU,35SHE MOTN
obecneynTb norpewHocTn (k= 2) B anana3oHe ot 5 4o 10 % oTHOCMTENbHOW BAAXHOCTU BO
BJTAXKHbIX yC/IOBUAX, KOTOPble Hab1t04aloTCa B 3TOM TeMMepaTypHOM AMana3oHe.

12.5.7.5 OmHocumesnbHas 8/10>kHOCMb 8 OHedHOe epeMs 019 memnepamyp om—20 °C
00-50 °C

B tabnnue 12.14 B 0606LLeHHOM BUAE NpeacTaB/ieHbl AaHHble O CUCTEMAaTUYECKUX
pacxoxXxAeHusax, MOrpewHoCT! paano3oHaa 1 NOrPeLHOCTM PaaMO30HA0BbIX M3MePEHNI
OTHOCUTE/IbHOW BAaXXHOCTW B AHEBHOE BpeMs A4 TeMnepaTyp B Anana3oHe ot -20 °C
no =50 °C.

Cucrematnyeckme NOrpeLiHoOCTN B U3MEPEHMAX MPU MOMOLLN BONHOrO TOHKOMNIEHOYHOrO
€MKOCTHOrO AaT4ynka B JHEBHOE BpEMS XxapakTepn3oBanmcb 601ee 3HaYnTeIbHbIMN
oTpuLaTeslbHbIM1 OTK/IOHEHUSAMW B AHEBHOE BpeMs, 4eM npu 6onee BbICOKMX TemnepaTtypax,
Kak nokasaHo B Tabanue 12.12. Tonbko npumepHo B 2011 . 3TN OTK/IOHEHUS B CTOPOHY
3aHMXKEHMS BIAXHOCTU B U3MEPEHUAX ABOMHOIO TOHKOM/IEHOYHOrO EMKOCTHOIO AaTymKa
yAanocCb yCTPaHUTb, 1 60/bLUME NOrPELUHOCTUN B U3MEPEHUAX OGblIN YMEHbLLEHbI 0 3HaYeHNN,
HabogaeMblx B HOYHOE BpeMms, Kak MokasaHo B Tabnnue 12.13.

B AHeBHOE BpeMa Apyrve AaTHMKM B XO4e UCTbITaHUI B SIHL351HE He IeMOHCTPMPOBan
CYLLLeCTBEHHbIX OTK/IOHEHWUI B MONOXUTE/IbHYO CTOPOHY MO CPABHEHWNIO C EMKOCTHBLIM AAaTYMKOM
LMS B Ho4HOe BpeMms, kak noka3aHo B Tabnvue 12.13. OgHako B 3TOM TeMnepaTypHOM
AnanasoHe B HeBHOe BpeMs 6bi10 TpyAHee 406UTbCA, YTOObl onepaTUBHbIE PaAMO30HAbI
NPOV3BOANAN U3MEPEHNS C norpelHocTbio (k=2) ot 5 ao 10 % Bo BCeXx yCN0BUAX.

[Be cncrtembl pagno3oHANPOBaHUA B HL35HE NPOAEMOHCTPUPOBAIN O4eHb 6obLLMe
NOrpeLIHOCTM Kak IHEM, TaK M HOYbIO M3-3a NPO6JieM C KOHCTPYKLIMEN AaT4mnKa, U eLe oHa
cucteMa nmena 60osblune NOrpeLHoCcT! pagrMo3oHaa TONbKO B AHEBHOE BPEMS, CBSi3aHHbIe

C HenMpaBW/IbHOW OpMeHTaLmel AaT4mKa BAaxXHOCTU. [To3ToMy ob6ecneyeHme XopoLLen
TOYHOCTM B 3TOM AmnanasoHe noTpe6oBaso 3HaYNTENbHbIX UCMBbITAHWI U yCTPaHEHUA OLWNGOK
NPOEeKTUPOBaHWA, KOTOpble He 0643aTe/IbHO B/INAIOT Ha U3MepPeHUs Npu 6onee BbICOKUX
Temnepatypax (cm. ny6nmkaunio WMO, 2015).
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Ta6nuua 12.13. CucteMaTuyeckne pacxoxaeHusi, NorpeHoCcTy pagmuo3oHaa u
norpewwHocTb (k= 2) paAM030HAOBbLIX U3MEPEHUI OTHOCUTE/IbHOM BJ1aXKHOCTU B HOYHOE
Bpems npu temneparypax ot —20 °C go -50 °C

Ham4uk enaxHocmu Cucmemamuyeckoe Owubka paduo3oHoa MozpewHocms
OMKJ/IOHEHUEe (k=2)
(% OB)
OmHocumenobHas
8/10)KHOCMb 60-80  40-60 10-20 60-80 40-60 10-20 60-80 40-60 10-20
(% OB)
YronbHbI
rUrpucTop, -5-0 -10to-4 -20-10 10 8 7 10-15  12-18 17-27

VIZ MKII (CLLA)?

CABOEHHbIN
TOHKOMJIEHOYHbI
TepmucTtop, Vaisala
RS92 (PuHNsHaMA)

1+3¢ 0£3 0£2 6 6 4 6-10 6-9 4-6

TOHKOMNEHOYHbIN
TepMucTop,
NCMONb3yeMbI B
LMS-6° (CLLA)

Opyrue
TOHKOMJ/IEHOYHbIE 3410 718 4+4 6 8 4 6-19 8-23 4-8

€MKOCTHbIE AaTYUKN®©

Snow White,
Meteolabor, -2 -1 3 6 8 4 8 9 7
(LWseruapusa)

CFH (CLUA/
lfepmaHua)

Mpumevanunsa:

a BaHanuse nCcnonb3ytoTcs TONIbKO JaHHbIe, MOyYeHHbIE B CYyXMX YC0BUSAX.

b Mpumensertcsa gatuunk E+E Elektronik nponssoactsa Asctpuu.

¢ O630p pe3ynbTaToB, MOYYEHHbIX APYTUMU CUCTEMaMU PaAN030HANPOBaHNA 6€3 CyLLeCTBEHHbIX
KOHCTPYKLIMOHHbIX HE4J0CTAaTKOB BO BpeMs NpoBoAnMOro B AHu3aHe cpaBHeHns (WMO, 2011b). Cm. nybnaunkauuio
WMO (2015), rae noagpo6HO onncaHbl KOHKPETHbIE TUMbl PaAM0O30HA0B, UCMbITAHHbIX B AHL35HE.

d Wcnonb3oBaHa nHgopmauus ns pabotsl Miloshevich et al. (2009), a Takxe pe3ynbraTtbl APYrUX UCMbITAHUN,
nposeseHHbIx BMO un CK.

12.5.7.6 OmHocumesnvHas 6/10>KHOCMb 8 HOYHOe épeMs 0/191 memMnepamyp
om-50°Cd0-70 °C

B tabnnue 12.15 npeacTasnieHbl AaHHbIE O CUCTEMATUYECKNX PACXOXKAEHMAX, MOrPELLHOCTU
pagvo3oHaa n norpeHoctu (k= 2) paano3oHA0BbIX M3MEPEHUI B HOYHOE BpeMs npu
Temnepatype oT -50 °C o -70 °C TONbKO AN COBPEMEHHbIX AaT4MKOB. DTN AaTHUKN/CUCTEMDI
N3MePEHU OT/IMYAIOTCS MO MHEPLMOHHOCTN. BCe OHM NMEIOT NOCTOSHHYIO BpEMEHU, KOTopas
60/bllie ONTMMa/IbHOM B BEPXHEW Tponocdepe/HMxkHen cTpaTocdepe B TpOnuKax, Npu 3Tom
HekoTopble 13 HUX MeaneHHee pearnpytot npu -60 °C, a gpyrue npn -80 °C. [urpomeTpsl C
oxnaxJaeMbIM 3epKanoM MoryT paboTaTb C 4OCTaTO4YHO XOPOLUE CKOPOCTbIO MPU TaKUX HU3KUX
Temnepartypax, 1 3TO MO3BONIO NOAYHYUTb PakTUHECKNE faHHble O CKOPOCTU pearnpoBaHms
onepaTUBHbIX 4aTYNKOB.

MorpewHocTn pagmo3onaa B Tabnuue 12.15 npn -60 °C B Lenom B ABa pa3a 60/blLue, YeM
norpeLwHocTn npu temnepartypax Boiwe -20 °C, npeacrasneHHble B Tabanue 12.19, npwu

3TOM uncktoveHne coctasnatoT CFH, koTopble oTnyaloTca 601ee BOCNIPOM3BOANMBIMU
N3MEPEHUAMM B BEPXHUX C/I0AX aTMOCdepbl, YeM B HUXKHEN Tponocdepe. ITa/loOHHOE 3HaYeHue,
ncnosib3oBaHHoe B Tabnnue 12.15 ons cucrematmyeckmMx NOrpeLlHOCTen, Helb3a onpeaenmTb
nyyue, yem £4 %, Nockosbky Bce Aatynkmn, Bkaodas CFH, (M3-3a BO3MOXXHOIO MCKaXkeHNs)
MMeLOT CBOU HepocTaTku. NonpaBky Ha MIHEPLMOHHOCTb A4AaTHMKOB, KOTOPbIe 6bl/1M BHECEHDI
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Ta6bnuua 12.14. Cuctematnyeckne pacxoxxaeHus, NorpeLHoCcTy pagnos3oHaa u
norpewHocTtb (k= 2) paAM030HAOBbLIX NU3MEPEHUI OTHOCUTE/IbHOM BJ1aXXKHOCTU B HEBHOE
Bpems npu temneparypax ot —20 °C go -50 °C

Jamyux enaxHocmu Cucmemamudyeckoe Owubka paduo3oHOa MozpewHocms
OMKJ/IOHEHUE (k=2)
(% OB)
OmHocumeneHas
8/1)KHOCMb 60-80 40-60 10-20 60-80 40-60 10-20 60-80 40-60 10-20
(% OB)
YronbHbll
rmrpucrop, -8 -9 +10 10 8 7 18 17 7-17

VIZ MKII (CLUA)?

CABOEHHbIN
TOHKOMJIEHOYHbI
TepmucTtop, Vaisala
RS92 (®PuHnsHAMA)

~1624¢ 6 4 16-24
_742¢  -52¢  _3i2e 1n-15  7-11
2420 3#20 12 6 4 2 6-10 59

o)}

N

NN
II\)UJ
(V2B

ToHKONEHOYHBIN
TepMucTop,
NCnosib3yemblli B
LMS-6° (CLLA)

Opyrne
TOHKOMJ/IEHOYHbIE -3+2 0+3 143 7 6 4 7-12 6-9 4-8

€MKOCTHblIEe AaTYUKN®©

Snow White,
Meteolabor 0 1 1 6 8 4 8 9 7
(Wseruapusa)

CFH (CLLIA/
lfepmaHus)

Mpumevanusa:

a BaHanuse ncnonb3yloTca TONbKO AaHHbIe, MONYYEHHbIE B CyXUX YCOBUAX.

b Mpumensertcs patyuunk E+E Elektronik nponssoactea ABctpuun.

¢ O630p pe3ynbTaToB, NOAYYEHHbIX APYTMMY CUCTEMAMU PaAMO30HANPOBaHUS 6€3 CyLLeCTBEHHbIX
KOHCTPYKLMOHHbIX HELOCTaTKOB BO BpeMs NpoBoANMOro B Hu3saHe cpaBHeHna (WMO, 2011b). Cm. nybaunkauuio
WMO (2015), rae noapo6HO onncaHbl KOHKPETHbIE TUMbl PaAMO30HA0B, UCMbITaHHbIE B AHL35He.

d Vaisala RS92 3aBoAckoro npov3BoAcTBa C He3allUULLEeHHON NevaTHOM NaaTon Ha AepxaTtesne aaTynka
OTHOCUTE/IbHOW BNaXHOCTU; 3Ha4YeHns ans Tponukos u3 Vomel et al. (2007b).

e Vaisala RS92 c N0NHOCTbIO aNlOMUHMPOBaAHHBIMUN AepxaTensMu, HO 6€3 NonpasBKky Ha HarpeBaHue Nog,
BO3JeNCTBMEM conHevHol paamaunn (WMO, 2006a).

f Vaisala RS92 c N0NHOCTbIO aNtOMUHMPOBAHHbLIM AepxaTeneM AaT4mka U NONpPaBKoM Ha HarpeBaHue Nog,
BO3/eCTBMEM CONHEYHOW paamaunn B Tponnkax (WMO, 2011b).

ans Vaisala RS92 B 2011 r., U3MeHUAM CUCTEMATUYECKOE OTKJIOHEHME BCero numilb Ha +0,5 % OB
B AiMana3oHe oTHoCUTebHOM BaxHoCTM 0T 40 10 60 % 1 1,2 % OB B anana3oHe ot 20 %
1040 %. lNMpu aHann3e pe3ynbTaToB B3aMMHOIO CPaBHEHWNS BbICOKOKAY€CTBEHHbIX CUCTEM
paavo3soHanposBaHuns BMO HekoTopble nonetsl CFH n Snow White npuiunocs otépakoBaTb
n3-3a TexHn4yecknx npobnemM. Cnegyet HaMOMHUTb, YTO CUCTEMATMYECKME MOTPELLUHOCTA B
Tabnnue 12.15 npeacrasnaioT cob60oin HeMOCPeACTBEHHO CaMU PACXOXAEHNSA B OTHOCUTEIbHOMN
B/TQXHOCTW, @ HE MPOLLEHTHOE OTHOLLEHWE N3MEPAEMO OTHOCUTE/IbHOM BAAXKHOCTU.

M3 tabaunubl 12.15 cnepyet, 4To, BO3MOXHO, TO/IbKO BE CUCTEMbl PaAVN030HANPOBAHMNA
oKa3aJIncb CNoCobHbl 06ecneynTb U3IMEPEHNS OTHOCUTE/IBHOM BAAXHOCTU C MOFPELUHOCTbIO B
AnanasoHe oT 6 Ao 12 % B Ho4Hoe Bpems npu Temnepatypax oT -50 °C go -70 °C npu Hann4nm
obnavyHocTn nnm 6e3 Hee. B ny6nnkaumm BMO (WMO, 2015) nokasaHo, 4TO eLLie YeTbipe
cucTtembl MoIM obecnedynBaTb 3mepeHuns B gnanasoHe ot 10 o 20 %

Mpu o4eHb HNU3KON BNAXHOCTUN B cTpaTocepe oxmnaaeMas NorpeLlHoCTb 30HANPOBaAHNS
CFH cocTasnset okono 2 % npu nsmepennn 10 % otHocutenbHom snaxHoctn n 0,4 %
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Ta6nuua 12.15. CucteMaTuyeckue pacxoxaeHus, NorpeHoCcTy paguo3oHaa u
norpewwHocTb (k= 2) paAM030HAOBbLIX U3MEPEHNI OTHOCUTE/IbHOM BJ1aXXHOCTU B HOYHOE
Bpems npu TeMnepartypax ot —50 °C go -70 °C B Tponoccepe

Jlam4ux enaxHocmu Cucmemamuyeckoe  Owiubka paduo3oHOa MozpewHocms
OMKJ/IOHEHUE (k=2)
(% OB)

OmHocumensHas
8/10XKHOCMb 40-60 20-40 40-60 20-40 40-60 20-40
(% OB)

[BoliHOMN
TOHKOMJIEHOYHbIN
Tepmuctop, Vaisala RS92
(PuHnaHgns)

TOHKOMNEHOYHbIN
TepMucTop,
ncnonb3syemblii B LMS-62
(CLLUA)

14 -1£3 12 14 12-17 14-18

Apyrne
TOHKOM/IEHOYHbIE 416 5+4 1218 1218 6-30 5-29

€MKOCTHbIE AaT4n KunP

Snow White, Meteolabor
(LWseriuapus)

CFH (CLUA/TepmaHus) 2 2 5 3 7 5

Mpumevanus:

a [Mpumensetca gatunk E+E Elektronik nponssoactea Asctpun.

b O630p pe3ynbTaToB, MONYHEHHbIX APYTMMU CUCTEMAMWN PAaANO30HANPOBaHUSA 6e3 CyLL,eCTBEHHbIX
KOHCTPYKLMOHHbIX HeJ0CTaTKOB BO BPeMs NPOBOAUMOrO B fiHU3sHe cpaBHeHnsa (WMO, 2011b). Cwm.
ny6naunkaumo WMO (2015), rae nogpo6bHO onncaHbl KOHKPETHbIE TUMbl PpaAM030HA0B, UCMbITAHHbIX B
AHu3dHe.

¢ Wcnonb3osaHa nHopmauma ns pabotel Miloshevich et al. (2009), a Takxe pesynbraTbl 4pyrux
ncnoitaHnit BMO n CK.

npv nsmMepeHnn 2 % oTHOCUTEIbHON BNaXXHOCTH, B TO BpeMs Kak OLUNOKN onepaTUBHbIX
paaro30oHA0B OCTaloTCsA 6IM3KMMU K 3Ha4YeHUAM, MpuBeaeHHbIM B Tabanue 12.15, n
cnepoBaTtesibHO, He NoAXoAAT ANS cTpaTochepHbIX U3IMEPEHUT, B KOTOPbIX A0/IX NPOLLEHTa
OTHOCUTE/IbHOM BNAXXHOCTW MMEIOT CYLLLEeCTBEHHOE 3HaYeHue A1 NnepefaBaemMoro
Ko3(pu1LUMeHTa nepemMeLLBaHNS BOASHOTO Napa.

12.5.7.7 OmHocumesnibHas 8/1G)KHOCMb 8 OHe@HOe epems 0191 memnepamyp om -50 °C
00-70 °C

B Tabnunue 12.16 npeacTaBfieHbl cUCTEMATUYECKME OTKJIOHEHUS, MOTPELUHOCT paAMO30HAa U
NOrpeLHOCTN A5 U3MEPEHUI B AHEBHOE BpeMs B 061acTm TeMnepaTyp ¢ ueHTpoM —-60 °C.
MorpelwHoCTN paaAno3oHaa B AHEBHOE BPeMS 6bl/v aHaI0TUYHbI UM HEMHOTO MEHbLLUE,

4yeM MorpeLLIHOCTM paAno3oHaa B HOYHoe BpeMs. Taknum o6pa3om ntoboe yBennieHune
NorpeLHoOCT! paamMo30Haa B pesy/ibTaTe HarpeBaHMs Noj BO34eACTBUEM COTHEYHOM
paavaunum KOMNeHCUPOBaNoCh yMeHbLIEHMEM KaKOro-HUOYAb APYroro MCTOYHMKA OLUNMGOK

B HOYHOE BpeMs, HanpuMmep, 3arpsasHeHuns. Cyas no BceMy, YTO CTPYKTYpbl MO BEPTUKAIN
6blM @aHAIOTNYHbI B HEBHOE U HOYHOE BPEMS, HO MO-BUAMMOMY MOTPELIHOCTH, CBA3aHHbIE C
WHEPLMOHHOCTbIO, 6bl/1N 60JIbLLIe B HOYHbIX YC/IOBUAX, YTO BO3MOXHO NOBANSNO0 Ha Pa3HULY B
NOrpeLIHOCTAX PaAM0O30HAa AHEM U HOYbIO.

Cucrtemoit c Hanbonee BblpaxeHHbIM OTK/IOHEHWEM B OTpULLATENIbHYO CTOPOHY B IHEBHOE
Bpems 6bin npunbop Vaisala RS92 B cBoem nepBoHayvanbHOM Bue. JaTynku Temneparypsbl
HarpeBanuncb Kak HenocpeACTBEHHO B pe3y/ibTaTe HarpeBaHMsa AaT4mka BAaxXHOCTU NoA,
BO3/eMCTBMEM COMTHEYHON paanaLmn, Tak 1 BO3AYXOM, KOTOPbIM HarpeBascs oT He3all ML eHHbIX
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Ta6bnuua 12.16. Cuctematnyeckne pacxoxaeHus, NorpelHocTy pagno3oHaa u
norpelwHoctb (k = 2) paano30HA0BbIX U3MEPEHUI OTHOCUTE/IbHOW BJIaXKHOCTU B AHEBHOE
BpeMs npu Temnepartypax ot -50 °C go —-70 °C B Tponocepe

Jamyuk enaxHocmu Cucmemamudeckoe Owubka MozpewHocmb

OMKJ/IOHeHUe paduo3oHOa (k=2)

(% OB)

OmHocumensHas
8/10XKHOCMb 40-60 20-40 40-60 20-40 40-60 20-40
(% OB)
TAB:K"' *I'jc;'" — 2244 _14%4 5 3 23-31 13-21
T:pM(l)ACTs)poVaisala 12434 743 5 3 14-20 7-13
RS92 (DuHnaHANs) 3+3e 0+3 5 3 5-1 3-6
TOHKOMNNEHOYHbIN
repmncrop, _413 313 8 10 9-15 10-16
NCMonb3yemblil B
LMS-67 (CLLIA)
Apyrne
TOHKOM/IEHOYHbIE -2+6 -1+5 9+3 11+2 6-20 9-19
€MKOCTHbIE AaTYUKMP®
CFH (CLLA/TepmaHms) 2 1 5 5 7 6

Mpumevanns:

a [Mpumensertca gatumk E+E Elektronik npounssoactea Asctpuun.

b O630p pe3ynbTaToB, NONYYEHHbIX 4PYTMMU CUCTEMaMUN PaANO30HANPOBAHMS 6€3 CyLLLeCTBEHHbIX
KOHCTPYKLMOHHbIX HeLOCTaTKOB BO BpeMs NpoBoAMMOro B HU3sHe cpaBHeHns (WMO, 2011b).
Cwm. ny6nukaunio WMO (2015), rae noapo6HO onncaHbl KOHKPETHbIE TUMbl PaAN030HAOB,
NCMbITaHHbIX B AHL35HE.

¢ Vaisala RS92 3aBoackoro npov3BoAcCTBa C He3allUMLLEeHHONM NeYaTHOM NaaTov Ha AepxaTesne aaTyvka
OTHOCUTE/IbHOW BNaXHOCTU; 3Ha4YeHUs AN TPONMKoB u3 pabotel Vomel et al.(2007b).

d Vaisala RS92 c nonHOCTbIO aNtoMUHMPOBaHHBIMU AepxaTensMu, HO 6€3 NonpasBky Ha HarpeBaHue Nog,
BO3JelNCcTBMEM conHeyvHol pagunaunn (WMO, 2006a).

e Vaisala RS92 ¢ N0HOCTbIO aNtOMUHMPOBAHHbLIM AepXaTeneM AaT4mka 1 NoNpPaBKoM Ha HarpeBaHue
noJ Bo3AelCcTBMEM CONHeYHOM paanaumm B Tponukax (WMO, 2011b).

Me[HbIX MOBEPXHOCTEN Ha AepxaTtensnx 6/1M3K0 OT AaT4yuMKa, a 3aTemM NPOXoANa Haj AAaTYNKOM.
[pyrve cmctemMbl B OCHOBHOM MMEIOT a/TIOMUHMPOBAHHbIE MOKPbITUA, U MPSIMOW Harpes Mnog,
BO3/€eNCTBMEM COJIHEYHOW paamaLnm He sBnseTca ocobon npobiemoin. OgHako BO3AyX,
KOTOpBbII HarpeBaeTcs NPy NPOXOXAEHNM HaJ AepXaTensaMn 1 N1acTUKOM He BaunseT

Ha TemnepaTtypy AaTymka BNaXXHOCTU. HekoTopble nsrotoButenu, Takme kak Lockheed

Martin Sippican u InterMet, npeanaratotT nsmepeHue TemnepaTypbl AaT4MKa BAaXHOCTU
cneumnanbHbiM aTiMkoM. Bo Bpems cambix nocneaHux ncnbitaHnii ans npuéopa Vaisala RS92
npeaycmaTtprsaiacb KOPPeKLMa B NpOrpaMMHOM obecnedeHnn 41 y4eTa HarpesaHums,
aHanornyHo cucteme Graw (WMO, 2011b, npunoxeHue D). NepenaBaemble 3Ha4eHNs B
o6nakax nNpu o4eHb HU3KOM TemnepaType A8 06enx cnctem 6blin Bbllle B AHEBHOE BpeMS,
4yeM B HOYHOE BPeMS, U ropas3fio Bhllle, YeM Yy AaTynkos cuctembl «Snow White» nnu CFH.
Takvm 06pa3om, Ha CerofHsLLIHEM 3Tare BMo/He BEPOATHO, YTO NONPaBKu, MPUMEHsIeEMbIE K
onepaTUBHbLIM PaAMO30HAAM, MOTYT COAEPKaTb OLLNOKM, 0COBEHHO B 061a4HbIX YC0BUAX,
XOTS MOMpPaBKW BCe-Takn AeNatoT cncTeMaTnyeckme oTkaoHeHns 6osee 6/IM3KUMU K UCTUHHBIM
3Ha4YeHMAM NO CPaBHEHUIO C U3MepeHnAaMN 6e3 koppekLumu (CM. pesynbrathl Vaisala).

Kak cnegyet ns tabnunubl 12.16, 8 2011 r., no BCce BUANMOCTH, TOJIbKO ABE CUCTEMBI
pagano3oHANPOBaHMA MOIIM 06ecne4YnsaTb M3MEPEHMNS OTHOCUTEIbHOM BIAXHOCTU C
MOrpeLIHoCTbIO B Anana3oHe ot 6 0 12 % B AHeBHOe BpeMs npu Temnepatypax ot -50 °C

80 -70 °C He3aBMCMMO OT TOro, 6b11a 061a4HOCTb UAN HET (MPK YC/TIOBUM, HTO ABOWHbIE
TOHKOM/IEHOYHbIE EMKOCTHbIE AaT4YMKN MMEIOT BECb HAbOP MNOMPaBOK, MPUMEHEHHbIX B IHL35HE).
B ny6nukaunn BMO (WMO, 2015) noka3aHo, 4TO eLle YyeTbipe CMCTeMbl MOTYT o6ecneymBatb
n3MepeHus B gnanasoHe norpewtHoctn ot 10 go 20 %.
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BONbLIMHCTBO AaHHbBIX UCMBITAHUIA, NPUBEAEHHbIX B Tabnnuax 12.15 1 12.16, 66111 nonyyeHsbl
B Tponukax, rae obnactb Temnepartyp C LeHTpom Ha -60 °C, BO3MOXHO, HAX04MTCA Ha

4 KM BblLUe, YEM Ha BbICOKMX LUMpoOTax (CM. pucyHok 12.2). Cnctematmyeckmne oTkIOHEHMS
AN5 norpeLwwHocTn, 06yCcnOBAEHHOM HarpeBaHMeM, A8 AaHHOW TeMnepaTypbl MOTYT
XapakTepn3oBaTbCA LLe/IbiM AMana3oHOM 3Ha4YeHWUN, MPU 3TOM MeHbLUNE OTK/IOHEHUS B
oTpuLaTe/IbHY0 CTOPOHY CBA3aHbl C PYHKLMOHMPOBAHMUEM AaTYMKOB Ha CPeAHUX LWMPOTax
B 06/1a4HbIX YC10BUAX Npu 6oJiee BbICOKOM AaBaeHnu, a 6osiee 3Ha4MTeIbHble OTK/IOHEHNS
CBSi3aHbl C NosieTaMu B Tponukax B 6e306/1a4HbIX CUTYaLUsX.

12.5.7.8 Yenaxnenue unu o6nedeHeHue 6 o61ake

CoBpeMeHHble aTYMKM BNa>KHOCTU MOTYT NOABEPraTbCs 3arpsA3HEHNIO MPU NPOXOXAEHNN
4yepes 061aKko, HO, kKak NpaBwuo, 3P ekTbl OTKIOHEHNS B MOTOXUTENbHYIO CTOPOHY

ABNAIOTCA HENPOAO/KUTE/IbHBIMU U 3arPsi3HEHME YCTPAHAETCA BEHTUASALMEN, AN B ABONHbIX
TOHKOM/IEHOYHbIX EMKOCTHbIX AaTYMKaX UMMY/IbCHbIM O60rpPeBOM B C/1eAyOLLEM LMKe
HarpesaHua gatynka. ObnegeHeHune B o61ake MOXET NPOUCXOANTL MPU TeMMepaTypax ropasio
Huxe —40 °C, 1 OHO He TaK 6bICTPO YCTPAHAETCA BEHTUAALMNEN, KaK 3arps3HEHME B HUXKHEN
Tponocdepe.

12.5.7.9 Bonpocel penpesenmamueHocmu

Bonpochkl penpeseHTaTtMBHOCTU paccmaTtpumsatotca B nybnvkaumn BMO (WMO, 2015).

12.6 O5O0PYAOBAHMUE HASEMHOW CTAHLUM
12.6.1 O6u e xapaKTepUCTUKHU

[eTtanu KOHCTPYKLMM Ha3eMHOro 060pyaoBaHUs Paan030HA0BOM CTaHL MW 3aBUCAT OT TOTO,
KakoW TN paaMo30HA0B UCNob3yeTcs. TeM He MeHee, B 060pyi0BaHMe Ha3eMHOM CTaHL MK
BCerza BXoAsT C/iefytoLLne 3/1eMEHTbI:

a) dHT€HHa 1 pagnonpueMHuK anda npnema CUurdasios ¢ paanMo3oHaa,

b) o6opyaoBaHue Ans AeKOAMPOBaAHUSA PaaMO30HAOBbLIX CUTHAMOB U /1 Npeo6pa3oBaHus
3TUX CUTHAJIOB B METEOPO/IOTMYECKNE BETNYNHBI;

C) O60py,D,OBaHVIe Ona npeactaBae€HnA AaHHbIX METEOPO/IOTNYECKUX M3mepeHm‘/’| oneparopy
TakKnm o6pa30M, 4TO6bl MOXHO ObI/10 nepeaasatb NOJ/ib30BaTeE/IAM HeO6XO,CI,VIMbIe
COO6LL|,€HVIF| B COOTBETCTBUN C Tpe6OBaHVIFIMVI.

Mpwn Heo6xoaMMOCTM ANA HabNOAEHUI 3a BETPOM MOXET AOMOHUTEIbHO MCMO0/1Ib30BaTbCA
n apyroe obopyanosaHue (Hanpumep, yCTPOMCTBO COMPSXXEHUS C PpaAnNoI0KaTOPOM U
HaBuraunoHHble cuctembl «\LORAN-C», «Omera» nnu cnegsauwme ycrporictea [COM).

CVIFHa)'IbI, BbIXxoAAuine C agekoaepa, A0/1KHbl, Kak MpaBuJio, C1Y>XXUTb B Ka4€CTBE€ BXOAHbIX
CUTHaANOB AJ19 KOMMNbKOTEPa ANA apXmuBaununm m ,u,aaneVlmeVl 06pa6OTKVI M KOppPEKL NN AaHHbIX.

CoBpeMeHHble CUCTEMbl Ha3eMHbIX CTaHL M MOTYT 6bITb IGO0 NpnobpeTeHbl B BUAE
KOMIMJIEKCHOWM CUCTEMBI Y KaKOro-Tn60 Npon3BoanTens, IM60 co3aaHbl U3 OTAEbHbIX MOAYNEN,
NOCTaB/IEHHbIX U3 Pa3/IMYHbIX UCTOYHUKOB. B cnyyae, korga peMoHT u o6cnyxnsaHue 6yayT
obecneynBaTbCsi B OCHOBHOM CaMUM NPOU3BOANTENIEM WU €r0 NPeACTaBUTENAMMU, @ HE
onepatopamu, npeanoyYTuTenbHee BbibupaTb KOMMAEKCHYIO cncteMy. CUCTemy, COCTOSLLYIO U3
OTAEe/IbHbIX MOAY/eN, MOXHO ropasfo fierye agantTmpoBsaTth K pa3INYyHbIM TUNaM paano30HA0B.
DTOro MOXHO A0CTUYb, A06aBAAS COOTBETCTBYIOLLME AekoAepbl, 6€3 4ONO/HUTE/IbHbIX 3aTpaT
Ha NnpnobpeTeHne OCHOBHbIX HYacTell KOMMJIEKCHON Ha3eMHOM CUCTEMbI, NPeAiaraeMblX KaXkablM
npounssoantTenem. Moay/ibHbI TUN CUCTEMbl MOXeT 6biTb NPEeANOYTUTE/IbHBIM BapUaHTOM A5
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onepaTopoB, CNOCO6HbIX CAMOCTOATENbHO 06CNYXKMBaTh TEXHUYECKYIO YaCTb N NPOrpamMmHoe
obecneyeHune, HeE3aBMCMMO OT NPOM3BOANTENS Paano3oHaoB. B nocneanne 10 net cuctemsl
13 OTAE/IbHbIX MOAY/1eN CTaJIKMBAIOTCA C Npo61eMamMum 13-3a CIOKHOCTU TECTUPOBaHUA

Taknx CUCTEM, a Takxe ¢ npobsiemMaMn, BO3HUKAOLWMMN NP HEO6XOAMMOCTN ajanTaumnm
nporpaMMHoro o6ecneyeHns CTaHAapTHbIX NONPaBOK NPOM3BOANTENSA K HECTAHAAPTHOMY
NCNOJ/Ib30BaHNIO C APYroi cnuctemMon 06paboTky AaHHbIX.

MpumeyaHune: npu CyLLECTBYOLNX TEMMNAx Pa3BUTNA COBPEMEHHbIX 3NeKTPOHHbIX CPeACTB A5 Npou3BoAUTeNel
TpyAHo 6yaet obecneymBaTb Haasexallee 06CNyXKMBaHNE KOHKPETHbIX KOMMIEeKCHbIX cucTem 6onee 10-15 net. Takum
o6pa3oMm, Npu N1aHMPOBaHNMN AOATOCPOYHBIX PACXOL0B HEO6XOANMO NPeayCMOTPETb 3aMeHy KOMMIEKCHbIX Ha3eMHbIX
cuctem npuMepHo kaxable 10 ner.

12.6.2 MporpammHoe o6ecneueHmne Ans 06paboTKkM faHHbBIX

y,Cl,OB)'IeTBOpVITeJ'IbHOe nporpaMmmHoe obecnevyeHue Aansa pa,ﬂ,l/IO3OH,EI,OBOI7I Ha3eMHOM CUCTEMDbI
ABNAETCA ropa3go 6onee C/10XXHbIM, HEM NPOrpaMMHOE 06ecne'~|eH|/|e, HeO6XO,C|,VIMO€ npocTo
014 OUeHKN, HanpuMep, reonoTeHumna/ibHbiX BbICOT Ha CTaHAAPTHOM YPOBHE Ha OCHOBE
TOYHbIX AAaHHDbIX. ﬂ,aHHbIe M3Mep6HVII7I Na0X0ro Ka4ectea AOJIXKHbI OT6paKOBbIBaTbCﬂ; npun sTomM
cneuunalsibHble Nnpouenypbl MHTEPNONALMNM NO3BOIAIOT CMNPAaBAATLCA C pa60T01‘/’| npn OTCYyTCTBUN
He60NbLIOro KonYecTBa AaHHDbIX. C)/LLI,ECTByeT Cepbe3HbIVI PUCK TOro, 47O NPOrpaMMuCT,
KOTOprVI HEAOCTATO4YHO U3y4unn pa60Ty Paano3oHA0B, MPOUN3BEAET Ha I'IepBbIVI B3rnag
060CHOBaHHbIEe ynpouieHna, KotTopble BnocneacTtsnu, npu onpegeseHHbIX O6CTOﬂTeﬂbCTBaX,
npmneeayT K BOSHUKHOBEHNIO BECbMa 3HA4YUTEJIbHbIX owunbok. Hanpl/lmep, B TOM C/1y4ae, Koraa
npunem AaHHbIX C paAno30HAa I'I)'IOXOVI, COBEpPLIEHHO HENMPaBW/IbHO NPOBOANTbL B C/INLLKOM
60nbLWMX MacliTabax MHTEPNONALUUNIO AaHHbIX C UCNOJ/1Ib30BAHNEM MaTEMATUYECKUX METO0B,
3TOT CNoCo6 BMNOJIHE HaAeXeH, Koraa Ka4eCTtBoO AaHHbIX B LL€/1IOM XopoLlee, HO CTaHOBUTCSA
HeHadeXHbIM, KOra Ka4e€CTBO AaHHbIX B LL,€JTOM NJI0X0e€E. XOpOLIJI/IM npunMepom ajroputma,
KOTOprVI MOXET nepectaTtb ObITb HaAe>XXHbIM NP NJIOXOM Ka4e€CTBE CUTHa1a, ABNAETCA
KOppeKkunsa NOCTOSIHHOWN BpeEMEHN OTBETHOM peakunmn, KoTopasa Ncnosib3dyeTca HEKOTOPbIMU
M3roToBUTENAMU A9 TEMNEPATYPbI.

PaHbLue HEKOTOpPbIE I'IpO6)'I€MbI CnpnMeMoM CUrHanoB U NOTrpeLHOCTAMU USMEPEHNSA AaB/1IEHUA
Cpa3y Xe nocne 3anycka B OTAE/IbHbIX C/Ty4asaX KOMNEHCNPOBA/INCb NYyTEM KOPPEKLNN BPEMEHN,
CBA3aHHOIO C NoJ1ly4YaeMbiMU JaHHbIMW. DT0 He npnBoANT K BO3HNKHOBEHUIO 3HAYUTE/IbHbIX
ownbokK B pe3ynbratax M3MepeHVII7I, OAHAaKO MOXET caenatb NOYTU HEBO3MOXHOW NpoOBEPKY
pa60TbI AaT4uKa paAno30HAa NpuU CPaBHUTE/IbHBIX MCNbITAHUAX PaANO30HAO0B.

Taknm o6pasom, npu pa3paboTke NporpaMMHOro obecneyeHuns B Leasx 06LLLEro KOHTPOS
Yype3Bbl4aHO Ba>XHO BOCMO/1b30BaTbCA yC/lyramu cneumanncra Wim KOHCybTaHTa no
pagnosoHaam.! [1ns noarotoBku 3¢ppekTMBHOro NporpaMMHoro obecneyeHmns Heo6xo4MMo,
4TO6bl HaZ HUM paboTan BbICOKOKBaIMMULNPOBaHHbIN NPOdeCcCnoHabHbIN MPOrpaMMuCT. D70
nporpaMmMHoe obecneyvyeHune JOKHO OXBaTblBaTb CPeACTBA OTOOPaXeHNA N UHTePaKTUBHbIE
CcpeacTBa A/1a onepaTopa, KoTopble TpebyoTCs A58 OnepaTMBHONO MCNO/b30BaHUS.
lNMporpamMmmHoe o6ecneyeHne oba3aTesIbHO AO/KHO OblTb YCTOMYUBBIM M HE JOIXKHO OTKa3blBaTb
npu paboTe HeoNbITHbIX ONepaTopoB. B nocneaHee gecatnnetme ansa pas3paboTkm 60nbLUen
4yacTu NporpaMMHOro obecnevyeHuns, NnpeHa3Ha4YeHHOoro 419 KOMMeEPYeCKNX Ha3eMHbIX
paano30oHA0BbIX CUCTEM, TPe60BasioCh, MO MeHbLUEN Mepe, ABa Unu Tpu roaa. lNporpaMmHoe
obecneyeHune pa3pabaTbiBa/OCh B COTPYAHNYECTBE C HALMOHA/IbHbIMU METEOPOJIOTMYECKUMMU
cnyx6aMn, NPoOBOAUBLLUNMM €ro TeCTUPOBaHWe. ITO TeCTUPOBaHME OCYLLECTBIANACh
BblCOKOKBaINM(ULMPOBaHHbIMMK OrnepaTopaMu U UCNbITaTeNs MU 40 TeX Nop, Noka NporpaMmmHoe
obecrneyeHne He CTaHOBWJIOCb aBCOJTIOTHO HaAEeXHbIM B ONepaTUBHOM AesaTeNbHOCTU. [Tocne
3TOro nporpaMMHoe obecrnevyeHne 419 Ha3eMHbIX CUCTEM MOIJIO MCMO/Ib30BaTbCs OnepaTtopamu,
He 061a4aloWMMKN KaKUMU-TM60 0COBbIMU HaBbikaMu paboTbl C KOMMbIOTEPAMM.

' PexkomeHpoBaHo Komuccueii no npuéopam 1 Metogam HabnoaeHN Ha ABeHaauaTon ceccun (1998 r.) B
cooTBeTcTBUM C PekomeHpaumeii 2 (KMMH-XII).
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lNMporpamMmmHoe o6ecneyeHne Aa8 Ha3eMHON CUCTEMbI AO/IKHO O6bITb XOPOLLO
3a/l0KYMEHTUPOBaHO, 1 AO/KHO BK/OYaTb YeTKOE ONMCaHne NCNoJ/ib3yeMblX anroputmoB.2 Bes
cuMcTema B LesioM Ao/kHa 6biTb pa3paboTaHa Takmm ob6pa3om, 4To6bl 06ecneynTb BO3MOXHOCTb
AN MOAENMPOBaHNSA 30HAMPOBaHMS C LLe/Ibio MPOBEPKM U CpaBHeHMS. bbino npeanoxeHo
NCMOoJIb30BaTh PAAbl A@HHbIX O COOTBETCTBYIOLLMX AMana3oHax AaBjaeHns, Temnepartypbl

W BIAXKHOCTW A1 NPOBEPKN HaAeXXHOCTN BHOBb pa3pabaTbiBaeMOro NporpaMMHOro
obecneyeHuns. IMeHHO own6KkN, CBA3aHHbIE C HeJOCTaTKaMy NPOrpaMMHOro obecneyeHus,
4acCTo OrpPaHMYMBalOT TOYHOCTb JdHHbIX, COO6LL,aeMblx C paAMO30HA0B HAUNYYLLMX TUMOB.

12.7 SKCNNYATALUUA PAONO30OHAOB
12.7.1 KoHTponbHOe BHeceHMe NonpaBKU HENOCPEACTBEHHO nepen
UCNoJ/ib30OBaHUEM

Mepep 3anyckom pagno3oHAa peKoMeHAyeTCs NPOBECTU NPOBEPKY TOYHOCTU PafMO30HA0BbIX
N3MepeHUii B KOHTPOINPYEMO cpefie. DTV KOHTPOJIbHbIE MPOBEPKUN A0/KHBI NPOBOAUTLCA B
OTHOLLUEHWUM y>Ke FOTOBbIX K MO/IeTY PaAM030HAOB 3a HECKObKO MUHYT 10 UX 3anycka. 3ajada
npw 3TOM 3ak/lo4aeTca B NpeAoTBpaLLeHMM 3anycka HencnpasHblx pagno3oHaos. CieaytoLuias
3aj,a4a MOXeT 3aK/1t04aTbCs B NOBbILUEHNN TOYHOCTW KaIMOPOBKM MyTeM KOPPeKL MU
He6O0/bLUNX U3MEHEHWNI B KaIMOPOBKE, KOTOPbIE MOTIN MPOMU3OATN BO BPeMS TPaHCNOPTUPOBKU
paAno30HAa K MeCTy 3anycka U BO BPeMS XpaHeHMA.

DTN KOHTPOJIbHbIE MPOBEPKN MPOBOAATCSA 06bI4HO B NoMeLeHU. OHM MOryT NPOBOAUTHLCS

B BEHTU/IMPYyeMOl kamepe c 06pa3LoBbiIMK AaTynkamm TeMnepaTypbl U OTHOCUTE/IbHOM
BNAXHOCTUN, TOYHOCTb KOTOPbIX COOTBETCTBYET CneumndurkaLmsamM nosb3osaTtens. 3ateMm MoxeT
6bITb NPOBeEeHA NPOBEPKA OTHOCUTENIbHOW BAAXHOCTU B YC/IOBUAX BJIAXHOCTU OKpYXatoLLel
cpeabl 1 B C/lydae HeobxoanMocTu npu 6onee HU3KoM 1 6onee BbICOKOM BIaXHOCTU. Mpu
OTCYTCTBUM 06Pa3L,OBOro NCMXpPoOMeTPa MOXHO MOAYYNTb N3BECTHbIE 3HAYE€HNS BNAXHOCTU C
NMOMOLLLbIO HACILLEHHbIX CONIEBbIX PACTBOPOB MW CUAVKArens.

PacxoxaeHUs mexay AaHHbIMU PaAMO30HA0BbIX U3MEPEHWUI N NOKa3aHUAMU KOHTPOJIbHbIX
NprM6OPOB MOTYT 6bITb MCMNOb30BaHbI A8 KOPPEKLUM XapaKTEPUCTUK KanMOPOBKUN AaTHMUKOB
o noneta. [laTynku, UCNosib3yemble 419 KOHTPOAS PaanN030HA0B, JO/IKHbI PErynspHO
npoBepATbCs, 4TOObI N36exaTb 4ONTOBPEMEHHOTO Apeida nx kannbposku. Hagnexalas
KOppeKLUns KaambpoBkM paiMo30HAOB NP NOMOLLM NPOrpaMMHOro obecneyeHns o6bI4HO
NO3BOJISIET B HEKOTOPOW CTENEHN YYyULUNTb BOCMPOU3BOANMOCTb Pe3y/bTaToB PaAN030HA0BbIX
n3MepeHuit B xoae noneta. Tun Heob6xoanMom koppekunmn yaet 3aBMceTb OT NPUYNH
N3MeHEeHUs KannbpoBKM Noc/e NnepBoHavYaabHOM KaaMGPOBKK, NPOBOANBLUEACS NPU
W3roTOB/IEHUW PaaM030HAa, U 6yAeT U3MEHSATLCS B 3aBUCMMOCTM OT TUNa paano3oHaa.

I'IpM 06Hapy>|<eva| 60nbLINX pacxo>|<,u,eH|/|l7| C KOHTPOJIbHbIMU U3MEPEHUAMU PaANO30H/,
MOXET ObITb 3a6paKOBaH KakK He 0TB€‘-IaIOLLI,VII7I CI'IeLl,VIq)VIKaLI,I/IVI €ro n3arotoBunTeEIA U BO3BpaLleH
ON5 3aMeHbl. MakcmmanbHO 40NYCTUMbIE PACXOXAEHNA NPU HAa3EMHbIX MPOBEPKax A0J/1>KHbI
cOoracoBbiBaTbCA C U3rotoBUTENEM PAaANO30HA0B NPU NX np|/|o6peTeH|/|V|.

MpeacTaBnseTcs LenecoobpasHbIM OCYLLECTBATL KOHTPO/Ib 3a paboTol paamo3oHa nocie
ero JoCTaBkM Ha naowaaky Ans 3anycka. CoobLeHns ¢ pagnmo3oHaa A0/KHbI 6bITb NPOBEPEHDI
Ha COBMeCTMMOCTb C pe3ynbTaTaMy NPU3EMHbIX HaGMOAEHWI Ha CTaHLUW HENOCPEACTBEHHO
nepep 3anyckom.

Y4nTbiBasi BaXHOE 3Ha4YeHMe 3TOro 3Tana B IKCMyaTauumn paanosoHaa, Komuccns no npuéopam
1 MeToAaM HaboAeHNI peKOMeHAOBana cneayollee:?

2 Cwm. pekomeHgauuio 2 (KMMH-XII).
3 PekomeHpoBaHo Komuccueii no npuéopam 1 Metoaam HabnloAeHW Ha oauHHaauaTtol ceccun (1994 r.) B
cooTBeTcTBUMU C PekomeHaaumeln 9 (KMMH-XI).
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a)  (yHKUMOHMPOBaHWE paaMO30HA0BbIX AAaTHYMKOB AaB/IeHNs, TeMnepaTypbl 1
OTHOCUTE/IbHOM BAA@>XHOCTU JOMXHO NPOBEPATLCSA B KOHTPONMPYEMOI cpeae, Takol Kak
nabopatopHbIV Wkad ANs KanMbpoBKM NN yCTPOMCTBO NPeAnoaeTHOM NPOBePKU, A0
3anycka pajguMo3oHaa;

b) MWUHUMaNbHO Heo6xo,u.wv|a$| npoBepkKa A0J/1KHa 6bITb MO Mepe BO3MOXXHOCTU
aBTOMaTn3npoBaHa, 4YTOObI YCTPAHUTb BO3MOXHOCTb owmnbKu onepartopa,;

C) AdaHHble Ha6}'ll0ﬂ,eHVII7I 3a TeMHepaTypoiz’l M OTHOCUTENIbHOWN BNAXXHOCTbIO TaKxke AOJ1XKHbI
ObITb NPOBEPEHbI B CPAaBHEHUN CO CTaHAAPTHbIMU AaHHBIMU NPU3EMHbIX Ha6}'IIO,CI,eHVII7I
3a TeMHepaTypon N OTHOCUTENIbHOWN BNaXXHOCTbIO Ha CTaHUUN HENOCPEACTBEHHO nepe.
3anyCckomMm paano3oHAa,

d) TOYHOCTb KOHTPO/bHbIX 4ATYNKOB A0/KHA ObITb, NO KPaiHel Mepe, TakoW Xe, KaK y
[aTYNKOB panN030HAa, MPU 3TOM KOHTPOJIbHbIE AAaTHUKMN AOKHbBI MPOXOAUTL PETYASPHYIO
KannbpoBKY B COOTBETCTBUW C MHCTPYKLMNAMU NPON3BOANTENS.

12.7.2 MeTtopabl 3anycka paano3oHA0B

Pagmo3oHabl 06bI4HO 3aNyCKalTCs C MOMOLLLbIO ra30HaMNoOJ/IHEHHON 060104KM, NOAHMMAIOLL,ENCA
CO CKOPOCTbIO OT 5 0 8 M-C!, B 3aBUCUMOCTU OT cneumndukanmm n xapakTepucTmk
ncnosiblyemort o6on04km (CM. 4yacTo I, rnasa 8). Takas ckopoCTb NogbemMa No3sosiseT
NPOBOANTb N3MEPEHNSA CBOEBPEMEHHO: paano3oHay Tpebyetca npumepHo 40 MUHYT, 4TOObI
[OCTUYb BbICOTBI 16 KM, 1 npuMepHO 90 MUHYT, 4TO6bI AOCTUYb BbICOTHI 601ee 30 KM —

Takum o6pa3oM, MHpopmMaLLMs MOXKET 6biTb ObICTPO NepeaaHa B LLEHTPbl MPOrHO3MPOBaHUS.
KoHCTpyKuua 1 pa3mell,eHmne AaT4MKOB TemnepaTypbl M OTHOCUTEIbHOM Ba>XXHOCTK Ha
paavo3oHae npeaycmaTpmBatoT 0O6bIYHO HaZ 1exallyo BEHTUAALMIO MPY CKOPOCTM NOABbEMA,
paBHOl NnpuMepHO 6 M-c™'. lonpaBkn K JaHHbIM O TeMnepaType, BBOAUMbIE A5 YCTPaHEHUS
NorpeLIHOCTeN, CBA3aHHbIX C HATPEBOM COJIHEYHOM paanaLnen, 4eCTBUTE/IbHbI, Kak MPaBuo,
JIVLWb MPUY yKa3aHHOM CKOPOCTU NoAbeMa.

MHdopmaLums c paanosoHia NocTynaet Ha Ha3eMHYHO CTaHLMIO, KOTopas 06bIYHO
pacnonaraetcs Ha pukcupoBaHHOM MecTe. OHaKO COBPEMEHHbIE TEXHOOTMM NO3BONSOT
€03aBaTb NO/IHOCTbIO aBTOMaTM3MPOBaHHbIE PaAMO30HA0BbIE HA3EMHbIE CUCTEMbI O4Y€EHb
ManieHbKkoro pa3mepa. [103Tomy B HacTosLLLee BPEMSA Ha3EMHblE CUCTEMBI JIEFKO Pa3MeCcTUTb
B KayeCTBe NOABUXHbIX CUCTEM Ha MOPCKUX Cylax NN B HEGObLLMX aBTODYProHax uan
Tpernepax Ha cylue.

Mpw c6pacbiBaHNM PagMO30HA0B C UCCeA0BaTeIbCKMX BO3AYLLUHbIX CYJOB NCMO/b3YyIOTCA
napaLutoTbl, KOTOPble MO3BONAIOT 3aMe/INTb UX CNycK. JaTynkm TeMnepaTypbl MOHTUPYIOTCS
BHM3Y cbpacbiBaeMoro paanosoHaa. CKopocCTb Cnycka 06bl4HO COCTaBASieT 0kono 12 M-C!, 4to
No3BO/IAET 3aBEPLUNTbL N3MepeHMe copacbiBaeMbiM PaAN030HA0M MPUMEPHO 3a YeTBEPTb Yaca.
Bbnarogaps BbICOKOM CKOPOCTU CNyCKa OAHO BO3AYLIHOE CYAHO MMEET BO3MOXXHOCTb COpOCUTb
[OCTaTOYHOE YMCJI0 PaAMO30HA0B Ha HaAJ iexallemM pacCTOaHMUM APYT OT Apyra Mo ropu3oHTaam
(meHee 50 kM) ans npoBeAeHnsa me3omacluTabHbix nccnegoBaHuin. CoobuieHns, nepesaBaemMble
co cbpacbiBaeMbIx paAN030HA0B, MOTyT NPUHMUMaTbLCA U 06 pabaTbiBaTbCA Ha BO3AYLLUHOM CyAHe.
PaspabaTbiBaeMble B HaCTOsLLLEE BPEMS CUCTEMbI CMOTYT MPUHMMAaTb U NepeaasaTtb NpsaMble
nokasaHwus, a Takxe AeliCTBOBaTb B aBTOMaTM4Y€CKOM PeXMME Mo KOHTPOEM NPOrpaMmbl.
Kpome TOro, paspabaTtbiBatoTC CUCTEMbBI, MO3BO/IAIOLLME NCNOb30BaTh A/19 cOpacbiBaHMA
paarMo30HA0B AUCTAaHLMOHHO NUIOTMPYEMble BO3AYLLUHbIE TPAHCMOPTHbIE CpeacTBa.

12.7.3 Mpoueaypsbl 3anycka paauosoHga

Mocne Toro Kak paamMo3oHA NOAroTOB/IEH K 3aNyCKy, C/iefyeT MPOBECTN NPOBEPKY, CPABHUB
AaHHble METEOPONOrNYECKMX U3MEPEHMIA C NOMOLLLbIO PaAMO30HAA C AaHHBIMU MPU3EMHbIX
n3MepeHuit, Tn60 BHYTPU Kamepsbl 419 KaAIMBGPOBKY, MO0 CHapy XK, B BEHTUINPYEMON
mMeTeopoormyeckom byake. Heo6xoaMMoCTb Takon NpoBepKkn 06yC/IOBEHA TEM, YTO
paano3oHa Mor 6biTb NOBPEXAEH BO BPEMSA €ro TPaHCMOPTUPOBKMN C MeCTa U3roTOB/EHUS
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UK He 6bIN Haanexauunm o6pa30M M3roToBNEH, NN Ka!'ll/l6pOBKa AaT4NKOB MOIna
M3MEHUTBLCA BO BPEMA XPaHEHUA. Ecnan norpewHoOCTN n3MmepeHna C NOMOLLbIO paaAno30H4a
npeBbILLAoT Npeaesibl, yka3aHHbIE€E B KOHTPAKTE Ha €ro npmo6peTeHme, cneayet BO3BpaTtnuTb €ro
N3roTOBUTENIO A1 3aMEHbI.

Pagro3oHabl 06bI4HO 3anyCKatT BPYUYHYIO MKW C UCMOJIb30BaHMEM BCMOMOraTe/IbHOro
yCTPOWCTBA AN 3anycka U3 Kakoro-1m6o aHrapa nan koHTeriHepa. CNoXHOCTb yCTPONCTBa
aHrapa v npoueaypsbl 3anycka 3aBMcAT OT TOro, Kakol ra3 uCnosb3yeTcs A4J19 Hano/HeHns
wapa (cm. yactb I, rnaea 8), n OT CKOPOCTU N HanNpasJ/iIEHMA MPU3EMHOrO BETpa B MecTe
3anycka. [laxke 3a npowejliee gecatunetve Ha rmobanbHOM ceTn paAno30HANPOBaHUA 6blin
C/lyYyau co CMepTe/IbHbIM UCXOA0M M3-38 HEOCTOPOXKHOIO 0OpaLLLeHMS C ra30M BOAOPOAOM.
PykoBoantenu ctaHUni pagno3oHAMPOBaHNS, NCNOb3YIOLWMX BOAOPOA, A0/IKHbI OCO3HaBaTb
BO3MOXHbI/ PUCK B3PbIBA 1 A0/KHbI 06ecneynTb, YTOObl BCe COTPYAHMKM ObIIN HaA1exallm
o6pa3om nHdopMUpoBaHbl U 06yYeHbl Kak 06paLLaTbCs C BOAOPOAOM. VcknoumMTenbHO
BaXHO, 4TOObl 060pyAOBaHMeE 415 NOJYyYeHMS BOAOPOAA COAEPXKATOCh B XOPOLLEM COCTOSHUM
1 661710 NPaBMIbHO OPraHM30BaHO ero xpaHeHue. HencnpaBHoe o60pya0BaHNe He JOKHO
ncrnosb3oBatbca. ObopyaoBaHMe A1 HaNOJIHEHNSA 060/104KN AO/HKHO UMETb 3a3eMeHne AN
npeaoTBPaLLEHNS CTaTUYECKOro paspsja.

B C/y4dae 3anycka npun CMJibHOM BETpPE B Ka4eCTB€ BCNIOMOraTe/ibHOro cpeacrtesa NCMoJib3yeTca
Pa3MOTHUK, KOTOprf;I 3aMeagnsaer BbICBO60>Kﬂ,eHVIe nayuilero K pagno3oHgy cCoeJUHUTEIbHOIo
LIHypa BO BpeMs 3alycka. I'IpM O4€Hb CNJIbHOM MPU3EMHOM BETpPE Tpe6)/lOTC$I Takune
Pa3MOTHUKN, KOTOPbIE BbICBO60)K,D,aIOT COe,CI,I/IHI/ITeﬂbeII7I LLIHYP CO CKOPOCTbIO 0,5—1 mM-c.

ABTOMaTHU4YeCKMe CUCTeMbl ANA 3anycka pagno3oHA0B AOCTYMNHbI Ha KOMMep'-IeCKOf;I OCHOBe. OTH
CNCTEMbI MOTYT OKa3aTbCA SKOHOMUYECKN BbITOAHBIMU Ha T€X PaAMO30HAO0BbLIX CTAHLUAX, HA
KOTOpPbIX NepPCOHa NCNoJib3yeTCa NCKTIOHYNUTEJIbHO A1 pa6OTbI C paano3oHAaMu. O,CI,HaKO 3TN
CNCTEMbI MOTYT OKa3aTbCA HEMPUTOAHbIMU A1 pa6OTbI B T€X MeCTax, rae 06bI4YHO Ha6}'IIOLI,aGTCﬂ
O4Y€eHb CUMbHbIN I'IpVI3eMHbIVI BETEP.

B Tom cnyyae, korga nosib3oBaTeNiaM TPebyoTCA TOUYHbIE JaHHblE O BEPTUKAJIbHOW CTPYKType
aTMocepHOro NOrpaHMYHOro €104, AaHHble MPU3EMHBIX HaONIOAEHNI, BKJTIOYEHHbIE B
asposiornyeckoe coobLieHune, caeayeT Noay4vaTb U3 MyHKTa, PacnoIoKeHHOro Mo6an3ocTu

OT MecTa 3anycka pagMo3oHaa. MecTto 3anycka pagmo3oHaa Takxke A0/IKHO 6biTb
penpe3eHTaTUBHbLIM A9 YC0BUI B MOrPaHUYHOM CJI0€, COOTBETCTBYIOLLIMX Ha3EMHOM
CMHOMNTMYECKON CeTN B ;JAaHHOM palioHe. [peanoYTTebHO, 4TOObLI onepaTtop (Man
aBTOMaTU3MpPOBaHHaa cMcTema) NPOBOAWIV NPU3eMHble Hab/loAeHMA Cpa3y Xe Noce, a He A0
3anycka wapa-3oHaa. Onepartopy cieayet nsberatb BBOAA AaHHbIX NPU3EMHbIX HabIOAeHNI
[0 3anycka Lapa-30HAa, MOCKObKY METEOPO/Iorn4eckune ycioBUs MOTyT yCneTb U3MEHUTHCS
[0 3anycka B C/ly4ae, Korga npoucxoAuT 3HauuTeNbHas 3aep>ka 3anycka (Hanpumep, us-

3a pa3pbiBa 060/104KM BO3AYLLUHOIO LWapa nepej 3anyckom Uan n3-3a noaeTos BO3AYLLIHbIX
cynos). Ocob6eHHO BaXxHO o6ecneymnTb, 4TO6b! 6bl/IN 6€30WLNO60YHBIMY U3MEPEHNS MPU3EMHOIO
[aBneHuns, pe3ynbTaTbl KOTOPbIX BBOAATCSA B HA3EMHYIO CUCTEMY, €C/IN U3MEPEHNS AaBeHuNs C
MOMOLLbIO CUCTEMBI PaANO30HANPOBaHNSA OCHOBaHbl Ha TCOM.

CKOpOCTb pearmpoBaHna paanmo3oHAO0BbIX AAaTYMKOB CErogHA TakoBa, HTO KOHANLMOHMPOBaHUe
paano3oHa nepen 3anyCckomM He HaCTOJIbKO KPUTUYHO, Kak B MPOLUIOM. BmecTe ¢ TEM, KOTrda
NAET AOXAb, HEO6XO,CI,I/IMO npeaycMoTpeTb onpeaeIeHHY0 3allnTy ANnA AaT4NKOB paano30H4a
[0 ero 3anycka.

12.7.4 Noasecka paagnosonaa BO BpeMs noJsieta

Bo Bpems noneta pagmMo3oHA He fomKeH GblTb NOABELLEH C/INLIKOM 611M3K0 K ra30Hano/IHeHHOM
o6o0s104Ke. D70 yc/i0BMe Heo6xoA4MMO cOb/04aTbh NOTOMY, HTO 060/104Ka ABAAETCA UCTOYHUKOM
NCKaXXeHW NoKasaHWU aatynka npyu U3MepeHmnsx TeMnepatypbl U OTHOCUTENIbHOM BAaXHOCTU.
Bo Bpems noagbemMa 060104KM MO3aAnN Hee UAET CNYTHas CTPYs, BO3AyX B KOTOPOW HarpeBaeTcs
B KOHTaKTe C MOBEPXHOCTbO 060/104KN B AHEBHOE BPEMS U OX/1aX4aeTCs B HEKOTOPOWN CTEMNEHU
B HOYHOe BpeMs. Bo3ayx B TensioBoMm criefie 3a 060/104KOM MOXKET Takke 6bITb 3arps3HeH
BOASIHbIM MAapOM C MOBEPXHOCTN 060104KM NOC/IEe TOTO, Kak OHa NpoLLUna ckBo3b obnaka. JnnHa
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noABecku, KOTopas NO3BONSAET NPeAOTBPaTUTb BO3AENCTBME 3HAYNTEIbHOTO NCKAXEHMUS
nokasaHui gatynka ot nayler 3a 060/104K0M CNyTHOM CTPYWU Ha PaAnO30HAOBbIE U3MEPEHNS,
3aBMCUT OT MaKCMMaJsibHOM BbICOTbl HAGMOAEHMA. DTO CBA3aHO C TEM, H4TO BO3AYyX, OCTalOLWMNCA
3a ra3oHanoJ/IHeHHOM 060/104KOM, NPY OYeHb HU3KMX AaBJIEHUAX HarpeBaeTCa NN oxnaxaaercs
cuiibHee. [1ns npefoTBpaLLeHnsa 3Ha4MTe/IbHbIX MOTrPELUHOCTEN N3MEPEHUIA NpU Nogbeme
paamo3oHaa no 20 km AocTaToYHOM ABnseTca noasecka aavHol 20 m. OgHako ecnm pagmo3oHs,
nogHnmaeTcs Ha BbicoTy 30 KM 1w Bbilwe, To 60/1ee npuemaemMon 6yaeT noaBecka ATMHOMN
npumMepHo 40 m (cm., Kk npumepy, WMO, 1994).

MpumeyaHue: npu MCcCAeA0BaHWUM BAUSHUS CMYTHOW CTPYM 3a ra30Hano/IHEHHOW 060/104KOIM Ha PajMO30HL0BbIE
M3MepEeHUs Ype3Bbl4aiHO BakHO 06ecneynTb NpaBuIbHOE Pa3MeLLLEHME UCMO/b3YEMbIX C 3TOM LLe/Iblo 4aTHMKOB Ha
paauno3oHae. Jatymkin AoMKHbI 6biTb pa3meLLLeHbl TakMM 06pa3oM, YTOGbl BO3A4yX, BXOASALLMIA B KOHTAKT C APYrMMU
MOBEPXHOCTSAMM Ha PafMO30HAE, HE MOT 6bl MOMACTb Ha AaT4YMKM BO BPEMS NOAbEMA. BO3MOXHbLIMU MCTOYHMKAMU
3arpsi3HEHUS TEMIOM UMW BOASIHBIM NapOM Ha PaANO30HAE SABNSIOTCS BHYTPEHHME MOBEPXHOCTM 3aLLUTHbIX LLAXT,
[lepxaTenieil JaTYMKOB MY BHELLHME MOBEPXHOCTU KOPMyca paAno3oHaa.

12.7.5 be3onacHOCTb HaceIeHUusa

KOHCTp)/KLI,l/Iﬂ pagno3oHaoB (pa3mep, Macca un I'I}'IOTHOCTb) AO0J/1KHa COOTBETCTBOBATb
CywecTByroL M npasujiam 6e30nacHoOCTH BO34YLUHOIO ABUXXEHUA. YKa3aHHble napamMeTpbl
AO0J1KHbI ObITb Taknmu, YTOObI pagno3oHa He MOT MPUYNHUTDb 3HAYUTEJIbHOIO yLu,ep6a npwu
CTOJIKHOBEHUN C BO34YyLLIHbIM CYAHOM UIN MPU BCaCbiBaHWW €ro ABuUraTtesieM Bo3ayiHOro cyaHa.
Bo MHormx CTpaHaxX HaunoOHa/ibHbl€ OpraHbl NO yNpaBA€HUIO BO34YLWHbIM ABVXEHNUEM U34A0T
npasuna, perynmpytouimne ncrnosib3oBaHne WapoB-30HA40B, HAXO04ALLNXCA B CBO60,CI,HOM noJsieTe.
Yacto Tpe6yeTca odmu,maanaﬂ perncTtpauma MecCT A1 3anyCKOB LWapoB-30HAOB B OpraHax,
KOHTPO/NPYHOLWNX BO3AYLUIHOE ABUXEHNE. B HEKOTOPbIX Me€CTaXx 3anyCku WapoB-30HA0B MOTyT
ObITb BOO6LLI,e 3anpeweHbl N1 BO3MOXHbI /I b MPW NOoJy4eHnn cneynaabHOro paspeLlueHmns

Y OpraHoB, KOHTPO/IMPYOLWNX BO34YLLIHOE ABUXEHUE. I'Iepep, TE€M KaK OpraHm3oBbiBaTb HOBbIN
NYHKT Ha6J'HO,CI,eHl/IFI, HeO6XO,CI,VIMO NnpoBEPUTb HeO6XOLI,I/IMOCTb CaHKUMNOHNPOBAHNA TaM
3anycKkoB paaAnoO30HAO0B.

B HekoTOpbIX CTpaHax NpaBuna 6e3onacHoCTU TpebytoT, 4TOObI K NOABECKe paAno30HAa Obln
Take NpUKpPeneHbl NapaLuoT an Apyrue cpeacTsa, yMeHbLUIatoLMe CKOPOCTb ero cnycka
noce paspbiBa Wapa. 9T0 He06X0AMMO AN 3aLUNTLI HAaCeI€HNS OT TeNIeCHbIX MOBPEXAEHWN.
MapalutoT AONKEH yMeHbLUaTb CKOPOCTb CMyCKa OKOJI0 MOBEPXHOCTM 3eMAN A0 6 M-C' 1
mMeHee. OCTaTkM rasoHano/IHeHHOM 060/104KN NOC/E ee pa3pbiBa YMEHbLLAIOT CKOPOCTb CNyCKa
Ha 60n1ee HU3KNX ypoBHAX. OaHaKo Npu onpeaeneHHbIx 06CToATENbCTBAX 60/bLUAS YacCTb
060/104KM MOC/IEe ee pa3pbiBa OTAENAETCA OT OCHACTKM pafAMO30H/a, U €C/IN HE UCMONb30BaTb
napaLuioT, TO CKOPOCTb CMycka B 3TOM Ciyvae 6yaeT CMLIKOM BbICOKOM.

BaxxHo Takxe obecrneqntb 6e30NacHOCTb PaAM030HA0B AJ151 OKPYXKaloLLel cpeAbl NOC/ie TOro,
Kak OHM ynagyT Ha NOBEPXHOCTb 3eM/In M B MMpPOBOI okeaH, He3aBMCMMO OT TOro, noabepyT
NN NX NIOAN, XMBOTHBIE, UM OHKM 6yAyT NPOCTO pa3pyLuaTbCs.

12.8 CPABHEHME, KAJINBPOBKA U OBC/TY)XXUBAHUE
12.8.1 CpaBHeHus

O6u.|,ee Ka4eCTBO AaHHbIX ONnepaTuBHbIX PaANO30HA0BbIX M3MepeHVII7I FeOI'IOTeHLI,l/Ia}'IbHOf;I
BbICOThbI (VI, cnepoBatesibHO, AaHHbIX M3MepeHVII7I Temnepartypbl, ocpe,quHHoﬁ ana cnos
60nbLUOMN BepTMKaﬂbHOVI I'IpOTFI)KeHHOCTVI) KOHTPOJINPYETCA B onpeAe/ieHHbIX MPOrHOCTU4YECKNX
LEeHTPax nyTeéM CpaBHEHWNSA CO 3HA4YEHUAMNU r€eONnOTEHLUMAJIbHbBIX BbICOT Ha CTaHAAPTHBIX
M306apmquKmx NOBEPXHOCTAX NO AAaHHBbIM KPATKOCPO4YHbIX (6 l-I) NPOrHO30B, NO/Y4Y€HHbIX

Ha oCcHOBe 1106a/1bHbIX Mop,eneﬁ HNCJZIEHHOIO NPOrHO3npoOBaHWMA Noroabl AnA TOW e
reorpaq)mquKon Toukn. CtraTuctmyeckme XapakTepUCTnkun O606LLI,aIOTC$| B BNAe exeMecCsa4HbIX
OCpeAHEHHbIX aHHbIX, KOTOPbI€ MCNOJIb3YOTCA 419 ONnpeaeeHNA Kak HeyJOB1IETBOPUTE/IbHOTIO
Ka4dyecTBa M3MepeHVII7I, TaK U 3Ha4YUTEJIbHbIX CUCTEMATUYECKUX U3MEHEHUI B XapakTepunuctnkax
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paavo3oHaa. EBponeiicknii LeHTp cpeaHeCcpOYHbIX MPOrHO30B NoroApl B PeaunHre
(CoeanHeHHoe KoponeBcTBO) ABNAETCA BEAYLLMM LLEHTPOM, Ha3Ha4YeHHbIM B HacTosLLee BpeMs
Komunccumert no ocHoBHbIM crctemam BMO ans BbiInonHeHMA 3To paboTbl, OAHAKO aHanorMyHble
CTaTUCTUYeCKNE AaHHble MOAroTaBAMBAIOT Takxke U Apyrve HalMoHabHble MPOrHOCTUYeCKne
LLeHTpPbI.

Cny4aliHble NOrpeLHOCTM B AaHHbIX N3MEPEHUI reonoTeHLMaabHON BbICOTHI (U,
C/leoBaTe/IbHO, TeMNepaTypbl) Tak>ke MOTYT ONpeaensaTbCa Ha OTAE/bHbIX CTaHLMAX Ha

OCHOBE aHa/In3a N3MEHEHNN BPEMEHHbIX PSAOB AaHHbIX U3MEPEHUIA reonoTeHuManbHON

BbICOTbI Ha ypoBHe 100 rla nnu npm 60/1ee HU3KNX 3HAYEHUAX AaBNEeHNS TaM, r4e MeXCyTo4Has
N3MEHYNBOCTb aTMOCepbl 06bIYHO He3HauYnTeNbHa. Mpumepsbl, UANIOCTPUPYIOLLNE
COMOCTaBUMOCTb pe3y/1bTaToB, MOJYYEHHbIX MPU NCNOMb30BaHNM 3TOFO MeTOAa, N Pe3ynbTaTos,
NOy4eHHbIX MPU CPaBHEHMM C MOISIMW KPATKOCPOYHbIX MPOrHO30B, MPUBOAATCA B Ny6anKaumax
Nash (1984) n WMO (1989b, 1993b, 1998, 2003).

Cratuctmyeckune faHHble O TOYHOCTU AATYMKOB OTHOCUTENIbHOM BNAaXXHOCTU Takxe cobupatotcs
LEeHTPaMU YUC/IEHHbIX MPOrHO30B MOroAbl, M OHU TOXe CPaBHUBAIOTCS C AaHHbIMWU CMYTHUKOBbIX
HaboaeHUN.

PaGouve xapakTepUCTUKW PaaMo30HAa UM AaTHUKOB PaiM030HAa MOTYT 6biTh MCC/IeA0BaHbI B
na6opaTopuu, rae UMenTcs 060pya0BaHHbIE HaNeXaLLMM 06Pa3oM UCTbITAaTENbHbIE KaMepbl,
B KOTOPbIX TEMMepaTypa 1 AaBfieHe MOTyT PEryIMpoBaThCs A1 UMUTALMM YCI0BMIA NoseTa
paano3oHaa.

MNMoapo6Hoe nsyyeHre paboumnx xapakTepuUCTUK AaTHMKOB TeMnepaTypbl, AaBEHUSA U
OTHOCUTE/IbHOM BAA@XXHOCTU B NOJIETE /ly4lle BCero NpOBOAMUTL MPU CPaBHEHUN PaAMO30HAOB,
KOrAa HeCKo/bKO TUMOB PaAMO30HA0B 3anyckaeTcs BMecTe Ha OZHOW ra3oHano/IHEHHOM
o6onoyke. B npunoxennn 12.C npmuseaeHsl pekomeHaaumm no opraHmnsaumnm CpaBHeHnn
pPagno30HA0B 1 YHPEXAEHUIO LLEHTPOB MPOBeAEHNS NCNbITaHUI. [py NCNbITAHUAX HOBbIX
pa3paboTok pagMo30HA0B peKOMeHAyeTCs UMeTb Kak MUHUMYM ABa APYrux Tuna paamo3oHaa,
C KOTOPbIMW MOXHO 6b110 6bl CPAaBHUTL HOBYIO pa3paboTky paaMo30HAa. XapakTepuCcTUKn
NOrpeLHoCTen 3TUX APYrnx Ppaano3oHA0B AO/KHbI ObiTb yXke yCTaHOBJ/IEHbI B XO4€
NpPoBefEeHHbIX paHee UCMNblITaHWIA. MaeanbHbIM 415 NPOBEAEHMA CPABHUTENbHbIX NCMbITAHUI
paano3oHA0B MOr 6bl CTaTb NOJIMIOH, FAe MMeEeTCs BO3MOXHOCTb HE3aBUCMMbIM METOAOM
N3MepATb BbICOTY, Ha KOTOPOW HaXOAUTCA PaAMO30HA BO BpeMs nosneTa. B HacTosLee BpemMs 3Ta
3a/ia4a MoxeT ObITb BbIMOJIHEHA NyTEM UCNO/Ib30BAHUA AAHHbIX U3MEPEHUI OT ABYX PA3/INYHbIX
npoleaLwmnx ncnoitTaHna paanosoxaos ¢ [COM.

12.8.1.1 OyeHka kayecmed ¢ UCNOJ/Ib306AHUEM KPAMKOCPOYHbIX NPOZHO3086

B ny4dwwmnx rnobanbHbix MOAENSAX YNCJEHHOrO NPOrHO3a NoroAbl Cy4valiHas owmnbka B
KPaTKOCPOYHbIX (6 4) NPOrHO3ax reonoTeHuManbHblx BbiCOT ypoBHsA 100 rlla coctasnseT

Ans 6onblimMHcTBa parioHos Mupa ot 10 4o 20 M. 3TK owM6KM COOTBETCTBYIOT MOrPeLIHOCTH
N3MepeHusa cpefHen TeMnepaTypbl €105 OT noBepxHOCTK A0 yposHs 100 rlla, pasHom

0,15-0,3 K. Taknm o6pa3om, conocTas/ieHMe C NOASAMN NPOrHO3a o6ecneYnBaeT XOPOLLYIO
4yBCTBUTENIbHOCTb MPU 06HaPY>XKeHNN OLLIMBOK U3MEPEHM TeMnepaTypbl B AaHHbIX
pagano3oHANpPOBaHus, ecan owmnbku npesbiwatoT npumepHo 0,3 K. Mpun Takom cpaBHeHUM

B Ka4yeCTBe 3Ta/l0Ha MCNOJ/Ib3YOTCA NMPOrHOCTUYECKME NOIS BMECTO NoJiei aHanmsa.
lMporHocTnyeckme Nons B Ka4eCTBe 3Ta/l0Ha B MEHbLLEN CTeNeHN NOABEPXKEHbI BINSHUIO

CO CTOPOHbI CUCTEMATUYECKMX NMOrPELIHOCTEN B 3HaYEHMAX reonoTeHLMa bHOM BbICOTHI
pPaano30HA0BbLIX U3MEPEHMI B 3ajlaHHOM palioHe, YeM Mo/ METEOPOIOrMYeCcKOro aHaaunsa.
OpHako Ansa NPOrHOCTUYECKUX MOJIeN Ha CPOK LIEeCTb YacoB XapakTepHbl He6obLUne
cucTeMaTmyeckme on6bKM, U OHM He MOTYT paccMaTpMBaTbCs B Ka4ecTBe abCoNOTHOIO
3TanoHa. HeonpeaeneHHOCTb cMCTEMaTUYECKOM OLINGKM NPOrHOCTUYECKOrO Mo COCTaBnseT
He meHee 10 m Ha yposHe 100 rla. Cuctematmnyeckune pasnmimnsa NPOrHOCTUHECKUX AaHHbIX
pPasHbIX NPOrHOCTUYECKMX LLEHTPOB OT AaHHbIX U3MEPEHNN 41 KOHKPETHOM a3p0oa0rnyeckom
CTaHuMK KoneboTCA, Kak MUHUMYM, B 3TUX npegenax. Kpome Toro, cncrematnyeckme owmbku
NPOrHOCTUYECKMX NOJIeN MO Mepe COBEPLLUEHCTBOBAHMA MPOrHOCTUYECKNX MOAeell U MeTOA0B
YCBOEHUS AaHHbIX CO BDEMEHEM MOTYT M3MEHATLCA B Tex xe npegenax. Kak 6bl To HK 6b110,
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CpaBHEHWS C MPOrHOCTUYECKUMMW MOJIAMU B BEAYLLMX LLeHTpax onepaTMBHOro MOHUTOPUHTa
NO3BO/IAIOT YETKO ONpPeAe/INTb Te a3pOoJiIorMyeckme CTaHLMN 1 Te TUMbl Pagnuo30HAO0B,

AN KOTOPbIX XapaKTepHbl 3Ha4YMTe/IbHble CUCTEMaTMYeCKMe OWNOKN B paAnN030HA0BbIX
csopkax. B ny6nvkaunm WMO (2003) npuBeaeH caMblii nocaegHun ony6aMkoBaHHbIN 0630p
paaro30HA0BbIX MOTrPeLLIHOCTelN B 106anbHOM ceTn A4 BbicoT Ao 30 rlla, a cooTBeTCTBYIOLMNE
CTaTUCTUYeCKne JaHHble MOHUTOPUHIA MOXKHO HalTK Ha cTpaHmue BMO no ccbiike:
http://www.wmo.int/pages/prog/www/IMOP/monitoring.html.

12.8.1.2 OyeHka ka4yecmed ¢ UCN0/1b308AHUEM 8PeMeHHbIX PSI008 OAHHbIX
06 ammMmoccpepe

Cny4aiHble NOrpeLHoCcT! pagmo30oHA0BbLIX U3SMEPEHNI MOTYT OblTb OLLeHEHbI Ha OCHOBE
NCNOJ/Ib30BaHNSA BPEMEHHbIX PSIA0B AaHHbIX U3MEPEHNI reonoTeHLMaNbHbIX BbICOT B 6/1M3K0
pPacrnonoxeHHbIX TOYKax Ha Taknx N306aprUyYeCKnX MOBEPXHOCTAX, e reonoTeHLunasbHble
BbICOTbl CO BpEMEHEM U3MEHAITCA MeieHHOo. [Toaxoaawmmm nsobapmyieckumm
nosepxHocTamu asastotca yposHu 100, 50 nam 30 rla. Jns gaHHbIX pagno30HA0BbIX
HabntoAeHNN, NPOBOAMMBIX C MHTepBanaMu B 12 4, 3T0 JOCTUraeTca NyTem pacyeTa

pPasHOCTM MeXAyY AaHHbIMW HaboAeHNI B +12 4 1 3HAYEHUAMM, NONYHEHHbIMU B pe3ynbTaTte
JINHENHOW MHTEPNOAALMN MO BPpEMEHN MeX Ay AaHHbIMU HabnoaeHnii B 0 u +24 4. Janee
nocnefoBaTe/IbHO PaCCHUTLIBAIOTCA PACXOXAEHUSA NyTEM NpUpaLLeHns ¢ warom 24 4 yepes Becb
BpeMeHHoI psaj HabaoaeHnin. Hanas cpegHeksagpaTtuyeckoe OTK/I0HEHNE 3TUX PACXOXKAEHWN,
MO>XHO MOY4YUTb OLEHKY C1ydaliHbIX NOrpeLHOCTel pagn030HA0BbIX M3MePEHNiA. B TeveHne
6o0nbluel YacTn roga 414 3Tol npoueaypbl XapakTepHa BbICOKas 4yBCTBUTEbHOCTb K
CpPaBHEHUIO, NPOBOAMMOMY C MPOrHOCTUYECKMMM NoNIAMK. B KavecTBe OAHOIo NCKIOYEHUS
MOXHO Ha3BaTb 3UMHME YC/I0BMA B CPEAHUX U BbICOKUX LUMPOTax, KOrAa reonoTeHunanbHble
BblCOTbl Ha yposHe 100 rlla n go 30 rlla nHorga nsMeHs0TCA o4eHb 6bICTPO B Te4eHune
KOPOTKOro NPOMeXXyTKa BpeMeHM.

CpeaHue 3Ha4YeHMa pacxoXAeHU, NOJyYeHHbIX U3 BDEMEHHbIX PSAAOB, MOryT o6ecneymnTb
NHMOPMaLUIO O PaCXOXKAEHUN AHEBHBIX N HOYHBIX AaHHbIX PaAN030HA0BbIX U3MepPeHUA
TemnepaTtypbl. TOIKOBaHWE PaCXOXAEHWUA AaHHbIX eHb-HOYb Y4UTbIBAeT (hakTU4eCKyto
CYTOYHYIO MU3MEHYNBOCTb re0NOTEeHLMaNbHOM BbICOTbI, Bbl3bIBAEMYIO CYTOYHLIMU U
NONYCYTOYHBIMU NpUAMBaMU. PaKTUHECKNE 3HAYEHWNS TaKUX PACXOXKAEHNIN Mexay

AaHHbIMW HabnogeHni B 18:00 4 1 06:00 4 Mo MECTHOMY BPEMEHU B CPeAHUX LWMpPOTax As
reonoTeHuMnanbHbix BbICOT Ha ypoBHe 100 rMa moryT gocturate 30 m (Nash, 1984), B To Bpems
Kak pakTMyeckmne 3Ha4YeHNs PacXoXAeHNN Mexay AaHHbIMU HabntoaeHur B 12:00 4 1 00:00 4
MEeCTHOro BPEMEeHU COCTaBAOT, Kak Npasnno, npumepHo 010 m.

MpeactaBnsercsa nonesHbiM, 4TOObI KaxAas CTaHLWSA PaAnMO30HANPOBaAHMA BENa perncrpaumio
N3MEHEHWI BO BPEMEHHbIX PAAax AaHHbIX M3MEePEeHUI reonoTeHLnaabHOM BbICOTbI Ha ypOBHE
100 rMa n npupalleHuns reonoteHunanbHoi sbicotbl, 100-30 rlla. 3To no3sonseT oneparopam
NPOBOANTb NPOBEPKY Ha HanM4Yne KPYMNHbIX aHOMasINin B AaHHbIX U3SMEPEHNI, NOyHaeMbix MO
mMepe noAbema paano3oHaa.

12.8.1.3 CpaeHeHue OUHHbIX U3MepeHUli 600IH020 NApd U OUCMAHYUOHHOZO0
30HOUpOBAHUSA

YuuTbiBas, 4TO MHOTME CTaHLMWN PaANO30HANPOBAHUSA UMEIOT CEroAHA MMEIOT COBMELLLEHHbIE C
HUMK AaT4ymnkmn BoasHoro napa ¢ [COM, a HekoTopble MMEIOT COBMELLLEHHbIE MUKPOBOTHOBbIE
paguoMeTpel, Lea1ecoobpasHo NCMOAb30BaTb U3IMEPEHUS UHTErPUPOBAHHOIO COAEPXaHMA
BOASAHOrO napa oT 3TUX ABYX CUCTEM /151 MPOBEPKM KayeCTBa PaAM0O30HA0BbIX M3MEPEHWT
copepxXaHua BOAAHOMo napa, 0CO6EHHO Ha HU3KMX YPOoBHAX. CpaBHeEHME C U3SMEPEHUSMU Ha
ocHose [COM 6b1710 NpoBeAeHO BO Bpems NocaeAHnX cpaBHeHuin pagmo3oHgos BMO (WMO,
2006a, 2011b), korpa nsmepeHus FCOM ncnonb3oBanmcb AN KOANYECTBEHHON OLLEHKN
Pacxox/AeHNN B AHEBHbIX N HOYHBIX PaAMO30HA0BbIX U3MEPEHUSAX OTHOCUTE/IBHOW BNaXHOCTH.
bonee macwtabHoe rnobanbHoe nccnefoBaHue 66110 NpoBeaeHo B pabote Wang 1 Zhang
(2008). Ncnonb3oBaHMe MUKPOBOJIHOBbIX PaANOMETPOB /151 MPOBEPKM PACXOXKAEHWNI B
[IHEBHOE N HOYHOe BpeMs onucaHo B pabote Turner et al.(2003).


http://www.wmo.int/pages/prog/www/IMOP/monitoring.html
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HECMOTpﬂ Ha TO, 4TO Vlﬂ,eHTVICIZ)I/IKaLI,I/IFI pacxo>|<,u,eHV||7| B AHEBHOE N HOYHOE BpE€MA Ha OCHOBE
l/I3MepeHl/Il\7I MHTETPUPOBAHHOIO CoAepPXKaHNA BOAAHOIO Napa ABAAETCA 4OCTAaTOYHO Ha,ﬂ,e)KHOVI,
3TO €eLlle HE O3Ha4YaeT, 4TO BCE PaCXOXAEHWA B 3HA4YE€HUNAX COAepPXKaHNUA BOAAHOIO napa,
NOAYy4Y€HHbIX NP NOMOLLK pagno3oHA40B U METOAOM ANCTAHUNOHHOIO 30HAMPOBAaHUA,
06)/CJ'IOBJ'IeHbI norpewHoCTAMMN paagno3oH40BbIX M3MepeHVII7I BOAAHOIO napa, nocCkoJibKy
M3MEPEHNA BOAAHOTIO Napa Kak npu nomMoLmn FCOM, TakK U MUKPOBOJIHOBOTO pagnomMeTpa
MMEIOT NMNOrpeLwwHoCTn, KOTopbie HE o653aTebHO OCTAOTCA MOCTOSSHHBIMU CO BpeMEHEM.

12.8.1.4 CpaeHeHus paduo3oH006

CpaBHeHNs paaMo30HA0B NO3BOJIAIOT MPOBECTM HE3AaBUCMMOE CPaBHEHME TOYHOCTWN AaT4YNKOB
[aBneHuns, Temnepartypbl U OTHOCUTE/IbHOM BIQXXHOCTU Ha PagMO30HAE B 3aBUCUMOCTH OT
BpemMeHn. OgHaKo BaxHO, YTOObl MPOEKT OCHAaCTKWN A5 PaaMO30HA0B NpeaycMaTpuBai, 4Tobbl
nepemeLLeHe pagMo30HA0B NOA AepXaTels M/ He CINLIKOM OT/IMYaIoCh OT UX NepeMeLLLeHNA
Ha ra3oHano/IHeHHOM 060/104Ke, 1 4TOObI B AHEBHOE BPeMS OCHacTka (Bkto4Yasa 060/104Ky) He
npvBoania kK Nnepuoanveckomy noctynaeHunto 6osee TeNJIOro BO3Ayxa Ha HEKOTOpPbIe AaTYNKW.

JNabopaTopHble UCnbiTaHUA cneayeT NPOBOAUTbL C MOMOLLbIO CPEeACTB, KOTOPbIE aHaOTUYHbl
cpencTBam, Heo6XoANUMbBIM AN NPOBEeAEeHUS TLaTeIbHOM KanMbpPOBKN paiM030HA0B
M3roToBUTENEM. DTU UCMLITAHWUS MOXHO UCMONb30BaTh /19 NPOBEPKM aZleKBaTHOCTU
KannbpoBKM paANO30HAOB, HaNnpuUMep, 3aBUCUMOCTU KaIMBPOBKU OT TeMnepaTypbl AaT4uMKa.
OpHako B labopaTtopuu TPYAHO BOCNPOU3BOAUTL peasibHble aTMOoCepHble yCI0BUSA AN
onpeaeneHns 3Ha4eHU NorpeLHocTen, 06yCcIOBAEHHbIX U3/lyYEHUEM U YBNAaXHEHMEM

nnun obiefeHeHeM AaTyMKOB. TakmMe NOrpeLHOCTI yYLle BCEero U3yyaTb NpU NpoBeaeHUN
CpaBHEHWI BO BpeMs peasibHbiX NOAbEMOB PaiN030H/O0B.

[na cpaBHeHMA AaHHbIX M3MEPEHNT B NPOLLeCCe NoAbeMa PagMo30HA0B HEO6X0ANMO, YTOObI
nosly4eHune AaHHbIX OT Pas3/IMYHbIX CUCTEM ObIJIO Kak MOXHO 60J1ee TOYHO CUHXPOHU3NPOBAHO,
B naeasbHOM BapmaHTe 0 1 ¢. B nocnegHue roapl 6111 pa3paboTaHbl nakeTbl NPOrpPaMMHOro
obecneyeHuns 419 NPOBeAEHUS CpaBHEHUI paano3oHa0B nog arngon BMO (WMO, 1996b).
OHM NO3BONSAIOT XPAHUTb BCE PaAN0O30HAOBbIE N3MepeHns B 6ase AaHHbIX CPaBHEHWUIA, U 3TO
[aeT BO3MOXHOCTb Y4€HbIM, OCYLLEeCTBAAIOLWMM MPOEKT, CPaBHMBATb MOJlyYeHHble aHHble Cpa3y
nocsie NpoBeAeHNS NCNbITaTeIbHOMO noJsieTa. BaxxHo, 4TO6bl AaHHbIE N3yYaUCb O4eHb 6bICTPO
BO BpeMms MUCMbITaHMA. Toraa MoXHO 6bICTPO 06HapykmBaTh Nt06yto Npo6sieMy, BO3HUKAIOLLLYO
n3-3a npoueaypbl ncnbiTaHna (Hanpumep, co3gaHne paano3oHAaMM B3aUMHbIX MOMEX),

nnv ownbok B paboTe camMmx pagnN030HAOB, U MHULMNPOBATb NPOBeAEHNE Haaaexallnx
[OMNONHUTENBHBIX UCcCNeaoBaHMi. [porpaMMHoe obecrneyeHne Takxe N03BOASET NOATOTOBUTD
OKOHYaTe/IbHble CTaTUCTUYECKME laHHble O CPaBHEHUM PaaMO030HA0B B Takol (popme, koTopas
noaxoauT 418 ny6amkaunm.

HavanbHbIl 3Tan ncnelTaHWin pagrMo30HA0B HOBOW KOHCTPYKL MM He TpebyeT 60/1bLLOro Yncia
CpaBHUTE/IbHbIX MONETOB, MOCKOJ/IbKY OCHOBHbIE HEAOCTAaTKN MOTYT 6bITb O6HapPyXeHbl U

npu He6onbLWOM nx 4mcie. OgHako No Mepe TOro Kak CMCTEMbI MOYy4atoT Bce 60Jiee NoHOoe
pa3BuTMe, MOXeT OKa3aTbCsl 060CHOBaHHLIM NpPoBeeHne 6o1ee KpynHoMacTabHbIX
nccnefosaHnin. Tak Kak BOCMPOU3BOANMOCTb Pe3y1bTaToB U3MepPeHUii 60/bLUNMHCTBA
COBPEMEHHbIX PaAN030HA0B YNy4LUNAacb, CTas0 BO3MOXHbIM NOY4YUTb MOE3HbIE AaHHble

O CcMCTeMaTU4eCKOM NOrpeLlHOCTN U3MEePEHN TeMnepaTypbl U AaBAeHNs NPUMEPHO 3a
10-15 noneToB Ans ogHOro napameTpa noneta (Hanpumep, B O4HO 1 TO e BpeMs CYTOK).
MNMockonbky HenpasBuAbHO 66110 6bl Npeanonaratb, YTO B U3SMEPEHUAX B IHEBHOE BPEMS MPU
no6oit BbicoTe CoNHUa 6yayT OAMHAKOBbIE CUCTEMATUYECKME MOrPELLIHOCTH, XenaTenbHO
ncnbiTaHMA NPOBOAMUTDL, MO MeHbLUeln Mepe, B xoAe 10-15 cpaBHUTENbHbBIX NONETOB NPU
OAHO 1 TOW Xe BblCOTE COMHLA. TOHHOCTb M3MEPEHUI AaT4nKa TemnepaTypbl ydLle BCero
OLeHNBaTb Ha OCHOBAHWUW Pe3ynbTaToOB APYIMX UCNbITAHWIA NyTEM CPaBHEHWUI, MPOBOAMMBIX B
HO4YHOe Bpems. JTa OLeHKa A0/Ha 6blTb OCHOBaHa Ha pe3y/bratax U3MEPEHNI C MOMOLLLbIO
pPagno30HA0B C MPOBOJIOYHBIMU UM aNIOMUHUPOBAHHBIMU AaTHMKaMu, a He C JaT4mkamu,
A1 KOTOPbIX XapaKTepHbl 3Ha4YMTe/IbHbIE MOrPELUHOCTM B pe3ybraTe TensoobmeHa B
HppakpacHom gnanasoHe. ECan MoxHO o6ecneyqnTb NpoBeAeHMEe CEPUN CPABHUTESTbHBIX
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NnoneToB ('-lepe,u,yrou.l.wxc;l B AHEBHOE N HOYHOE BPEMFI), TO MOXXHO MUCNOJZIb30BaTb METO/,
BPEMEHHbIX PAAOB AaHHbIX o6 aTMOC(bepe A1 OUEHKN BE/TNMYUHDbI pacxo>|<,u,eHvu7| B USMEPEHUAX
TemMnepartypbl B JHEBHOE M HOYHOE BpEMA.

Kak oTMe4anocb paHee, camoli macluTabHOM cepueli CpaBHEHWUIN, NPOBEAEHHbIX B NOC/eHNe
roAbl, ABNAOTCA MeXAyHapoaHble cpaBHeHns paanosoHgos BMO. lepsuyHblie pesynbrarthl
6bin11 NpeacTasaeHbl B nybnvkaumax BMO (WMO, 1987; 1991; 1996a; 20064, 2006b, 2006,
2011b). Pe3ynbTaThl 3TUX UCNbITAHWI 1€ B OCHOBY MH(pOpMaL KM, NpeAcTaB/eHHON B
Tabnuuax 12.2n 12.6-12.8.

lNMepBoe MexAayHapoAHOe CpaBHeHMe paAno30HA0B 6bi10 npoBeaeHo B [MaliepHe (LBenuapus)
B 1950 r. CpeaHune cnctematmyeckmne pacxoxaeHns B JaHHbIX U3MepPeHns AaBieHuns u
Temnepatypbl (Npu gasneHum soitwe 100 rla) coctaensann 4 rfa n 0,7 K npu cnyvanHbix
norpelHocTax (4OBepuTENbHbIN MHTEPBan B iBa CpeAHeKBaAPaTUYECKNX OTKIOHEHNS)

14 rMa n 2 K. 3Tn 3Ha4YeHnsa cnegyeT CPaBHUTL C pe3ynbTaTamu, MOAYYEeHHbIMU C MOMOLLbIO
COBPEMEHHbIX CUCTEM PaANO30HANPOBaAHMA, KOTOPble NpeAcTaBaeHbl B Tabanuax 12.2

1 12.6-12.8. Pe3ynbTaTthl, NONly4YeHHbIE€ B XO4€ BTOPOro CPaBHEHMS Ha TOM Xe NOJINroHe B

1956 r., nokasanu, 4To He06X0ANMO NOBbILLIATb TOYHOCTb 3a CHET NPMMEHEHUS K MOKa3aHUAM
TemnepaTypbl pagMaunoHHOM nonpasku. [TorpewHoCcT nsMepeHns gasaeHns n TemnepaTypel
Ha ypoBHe 50 rlla 6b111 4OBO/IbHO 3HaYUTENbHLIMU 419 60NbLUIMHCTBA PAANO30HA0B 1 GbICTPO
BO3pacTa/iv Ha 60/1ee BbICOKMX yPOBHSX, 0ocobeHHO B AHeBHOe Bpems. B 1973 r. B Tpanne,
®dpaHuma, 66110 NPOBEAEHO PerMoHaIbHOE CpaBHEHMEe. DTO CpaBHEHME NO3BO/UIO BbISIBUTb
3Ha4YUTe/IbHble NOrPELLIHOCTN KanMBPOBKN HEKOTOPbIX PaANO30HA0B, NPUYEM NOTrPELUHOCTb
n3MepeHusa TemnepaTtypbl OAHUM BMeTanIMYeCcknm 4aT4MKOM B pesy/ibraTe BO3AeNCTBUS
n3ny4venus gocturana 10 K.

12.8.2 Kanu6Gpoeka

Mpexae 4em npnobpetatb pagnMo30HAbI B 601bLLOM KOIMYECTBE, C/leflyeT BbIACHUTb, Kakue
MeTOAbl KaIMO6POBKU MPUMEHANNCL N3roToBUTENsIMnU. Kpome Toro, ciegyet npoBepuThb
alekBaTHOCTb NMpoueayp KOHTPO/IS ka4ecTBa, KOTopble 06ecne4nBatoT COXpaHeHe TOHHOCTU
N3MepeHU Npyu MaccoBoMm NpounssoacTee. [Tokynatenam cieagyet UMeTb B BUAY, YTO HEKOTOPbIe
yKa3aHHble ypOBHM MOrPeLLIHOCTEN 1 Henonaakn B paboTte MOryT 6biTb HeM36eXHbl, eCn

OHU XOTAT, 4TO6bI LileHa Ha paAnOo30HAbl OCTaBalacb MpuemsieMoi. Tem He MeHee, HaJexHble
N3roTOBUTENIN AO/XKHbI FapaHTMPOBaTh, YTO NOKa3aTeslb OTKa3oB B paboTe pagnMo30HA0B BO
BpeMs noneta He 6yaet npesbiwaTb 1 % nan 2 %.

Ecnn paano3oHaoBblie AaTHMKM HE MOTYT NPOU3BOAUTLCSA KPYMHBIMU MapTUAMK C 06ecrneveHnem
Heo6XoANMBIX A5 MONb30BaTeNell BOCNPOU3BOANUMOCTM U TOYHOCTM pe3ynbTaToB, CieayeT
NPOoBOAMNTb KaNMOPOBKY NPMOBOPOB M AaTYNKOB Ha UHAUBUAYabHON OCHOBe. [axe ecnu
AaTYUKM MOTYT NPOU3BOAUTLCSA KPYMHBbIMU MapTUAMK, OTBEYAs MPU 3TOM TpebOoBaHMAM
NPUHATOW CTaHAaPTHOW NPOBEPKM TOYHOCTU U3MEPEHUI, HE06X0ANUMO NPOBOAUTL Gonee
TLLaTeNbHYIO NPOBEPKY C/yYaliHO BbIOpaHHbIX penpe3eHTaTUBHbIX 06pa3sLLoB. B npouecce
KanmbpoBKK criefyeT, N0 Mepe BO3MOXHOCTU, BOCMPOU3BOANTb yCI0BUSA MOeTa B
OTHOLLUEHUM faBaeHuns 1 Temnepatypsbl. Kannbposka AoJIkHa, Kak MPaBMIo, NPOBOAUTLCS
npw naseHnn 4aBaeHns U NOHNXeHUM TeMnepaTypbl. OTHOCUTeIbHasA BNaxXHOCTb OyAeT,
BEPOATHO, NPOBEPATLCA Ha OTAE/IbHOM ycTpoicTBe. O6pa3sLoBble 4aTYNKKN, NCNOJIb3yeMble
BO BpPeMSA KaIMOPOBKU, AOKHbI CBEPATHCA C HAaLMOHaNbHBIMU KOHTPOIbHBIMU NMpnbopamMu
N NPOBEPATLCA Yepes HaA/exallme MHTepBasbl BDEMEHU B MOBEPOYHbIX TabopaTopusx.
O6pasuoBble Nprbopbl AOMKHBI 3P deKTMBHO paboTaTb BO BCEM AMana3oHe Temneparyp,
XapaKTepHbIX 415 PagNO30HA0BbIX U3MEPEHWUIA.

KoHCTpyKUMs ycTpolicTBa ANS KaNMGPOBKN 3aBUCUT B 3HAYUTENIbHOWN CTEMEHWN OT TOTO, LOJIXKEH
NV PaAN030H[ NPOXOAUTbL KaIMGPOBKY B MOJIHOM COOPKe Kak caMOCTosITeNIbHas eANHULA

VN e JOMKHBI NPOBEPATHCSA NNLLb 6/10K AaTHUKOB UM OTAE/IbHbIE AAaTYUKM OTAENbHO OT
nepeaatyvka paamosoHaa. B nocnegHem cnyyvae Ans kanMbpoBKU MOXHO UCMONb30BaTh
ropaszio MeHbluee no pasmepy yctponctso. Cpeactsa Ans KannMbpoBKM AOKHbI aAeKBaTHbIM
0o6pa3om oxBaTblBaTb TOT AMana3oH 3Ha4YeHUI AaBNeHUs U TemnepaTypbl, C KOTOPbIM BEpPOsATHEE
BCEro NpuUAeTCs CTONKHYTbHCSA NPV NPOBEeEHUM peasibHOro 30HANpPOoBaHus. B kamepe ans
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KannbpoBKM AOMKHbBI MOAAEPXKUBATLCS YCIOBUA, OCTaloWwmMecs cTabuabHbIMU Npy 1t060m
»KenaeMoM 3Ha4€HUN C TOYHOCTbIO Bbile 0,2 rla-MuH™" ana gaenenus, £0,25 K-mun~' gns
Temnepatypbl 1 1 % OTHOCUTE/IbHOM B/IAXHOCTU B MUHYTY. YC0BUA B KaMepe A5 KaanbpoBku
[OJIKHBI U3MEPATHCA C CUCTeMaTUYeCknMmM norpetHocTaMmn meHee 0,2 rlla gna nasnexus;
10,1 K ana remnepatypbl 1 £1 % oTHOCUMTENIbHOWM BRaxHOCTU. [Jns onpeaeneHns guanasoHa
N3MeHeHns TemnepaTypbl B NPOCTPaHCTBE, B KOTOPOM HaxoAATCA NoABepraemMble kannbpoBke
[aT4YnNKK, B KaMepy A4J19 KaIMOPOBKU caeyeT MOMELLaTb 3Ta/lOHHble TepMOMeTpbI. [lnana3oH
N3MeHeHns TeMnepaTypbl He omkeH npesbiwarth 0,5 K. Heo6xoanmo npoBoanTb AOCTaTOYHOE
4YUC0 U3MEPEHUI, YTOOBI KaNMOBPOBOYHbIE XapaKTEPUCTUKM NPeACTaBAANN DyHKLUN
npeobpa3oBaHnsa aT4MKOB C TOM TOYHOCTbIO, KOTOpas HeobxoanMa noJsib3oBatensam. Jatymkm
[aBNeHns, B KOTOPbIX U3MEHEHUSA TeMNepPaTypPbl KOMNEHCUPYIOTCA HE B MOJIHON Mepe, A0/KHbI
NPOXOAUTb KaMBGPOBKY NPU HECKOJIbKMX 3HaYeHUAX TeMnepaTypbl. TakuM o6pa3oM, MOXHO
CYUTaTb NPEMMYLLECTBOM BO3MOXHOCTb NCMO/Ib30BAHUA O4HON Kamepbl Kak A5 KaAnbpoBku
Temnepartypbl, Tak U A1 OLLEHKN AaTYNKOB AaBJIEHUS.

KannbpoBka AaT4MKOB B/IaXXHOCTU MPOBOAMUTCA, Kak NPaBwuo, B OTAE/IbHOM yCTPOWNCTBE.

OHa MoXxeT NPOBOANTLCA B KAMepe, B KOTOPOM BEHTUNATOP ObICTPO NPOroHAET BO34yX

MMMO BEHTUINPYEMOTO NCUXPOMETPA UAN TMTPOMeTpPa A1 U3MePEHUs TOYKU POChI, a 3aTeM
yepes OAMH U3 YeTbipex COCYA0B, COAEPXKALLMX COOTBETCTBEHHO TEMYIO BOAY, HAaCbILLEeHHbIe
pacTBOpbl HATPaTa HaTPMA U XxJ0puaa KanbLma n cuankarenb. JIIo60M U3 3TUX COCYA0B MOXET
NOACOeANHATLCA K CUCTEME LMPKYASLUM NPY NOMOLLM KOMOVMHMPOBAHHOIO pacnpeaenvrens
Tak, 4TO6bl B Kamepe /1erko MOXHO 6bI10 YCTaHOBUTb OTHOCUTEJIbHYIO BAAXXHOCTb, PaBHYIO

100 %, 70 %, 40 % n 10 %. CpegHekBaapaTN4eCckoe OTKJIOHEHNE U3MEHEHNS OTHOCUTE/IbHOM
B/TQXXHOCTW B MPOCTPAHCTBE, B KOTOPOM AaTHMKN NPOXOAAT Ka/IMOPOBKY, HE AO/IXKHO MPeBbILLaTh
1 %.

A)'IbTepHaTl/IBHbIVI BapuaHT KaJ'II/I6pOBKVI 0aTHYHUKOB BJ/IAXKHOCTU NMpegycMaTpuBaeT
MCNoJ1b30BaHUE LWaxXTbl NIV KaMepbl, HpO,U,YBaeMOVI CMEeCbiO BO34yXa U3 AByX COCya0B, B O4HOM
M3 KOTOPbIX BO34YX YBJ/IAXXHAETCA HACbILWLEHHbIM BOAAHBIM NapoOM, a B APYTOM OCyLLUaeTCA
cnnukarenem, npm 3ToM OTHOCUTE/IbHAA B/1aX)XHOCTb CMECU KOHTPOJIMPYETCA BPYHHYIO MpU
NOMOLLK K/lanaHa, peryimpyroLLero COoTHoLweHune I'IOpLI,VIVI BO34yXa, MOCTyNnaroLwero B LWaxTy.

YyunTbiBag BaXkHOCTb KaMOPOBKM TUNa UAK NapTum paano3oHAoBs, Komuccus no npubopam
1 MeToAaM HaboAeHN I HacToATeIbHO Npu3sbiBaeT YneHos BMO npoBoanTb npoBepku

Ha HaLMOHaIbHOM MW PerMoHasbHOM YPOBHAX 0TO6paHHbIX 06pa3LoB paaM030HA0B

B 1a60OPaTOPHbIX YC/IOBUAX, AN TOTO YTOObI y6eaUTbCA B MPaBUAbHOCTU KaIMbpPOBKMY,
npoBeAeHHON n3rotosuTenem.*

12.8.3 TexHU4eckoe 00c/Iy)KUBaHUE U PEMOHT

YactoTa oTka30B B paboTe NpUeMHbIX CTaHL M, OCHOBAHHbIX HA COBPEMEHHOW 3/IEKTPOHMKE,
[0JKHA 6bITb HU3KOM NPU yC/I0BMKN 06ecneyeHns Hage>KHOW 3aLnTbl OT yAapOB MOJTHUN
B61M3UN aHTEHH. MI3roToBUTeIb lONXEH NPefoCTaBUTb MHOPMaLMIO O MOAXOASLLEM
KOMIJIEKTE 3aMacHbIX YacTeln A5 CBOeW cucTeMbl. ECiM B Ha3eMHOI cucTeme BbIXOAWUT U3 CTPOS
KaKoW-TO MOAY/1b, OH O6bIYHO 3aMeHAeTCs 3anacHbIM MOAy/1eM, @ HEMCNPaBHbIV BO3BpaLLaeTcs
NPON3BOANTENIO A1 PEMOHTA.

Tpe6oBaHMNA K TEXHUYECKOMY O6CNYXXMBAHUIO U PEMOHTY Pagn030HAO0BbIX CUCTEM, OCHOBAHHbIX
Ha pagMonoKaLMOHHbIX U3MEPEHMSX BbICOTbI BMECTO PaAVNO030HAOBbLIX U3MEPEHUI AaBNeHNS,
COBEpLUEHHO MHble. B 3TOM crlyyae Bcerga Ao/MKHO ob6ecnevymBaTbCa MECTHOE O6C/TyXXnBaHMe
Ha BCel CeTu CTaHLWUI C MOMOLLbIO MEPCOHasIa, MMEIOLLLETO XOPOLUYIO TEXHUYECKYIO MOATOTOBKY
(kak B 06/1aCTN MEXaHUKW, TaK N 3/1eKTPUKN). Takoe 06CnykMBaHMe COBEPLUEHHO HEOOXOAMMO
AN obecnevyeHns BO3MOXHOCTEN TOYHO OTCeXMBaTbh PaAN030HA U BO n3bexxaHue
[ONITOCPOYHOro Apelida cucTeMaTuyecknx NorpeLHoCTen U3SMePEHNS BbICOTbI.

*  Cm. pekomeHgauunto 9 (KMMH-XI), npunatyto Kommccnein no npubopam 1 Metogam HabnoaeHni Ha ee
oanHHaauaTon ceccun B 1994 .



466 YACTb I. USMEPEHNA METEOPO/TOTUYECKUX MEPEMEHHbIX

12.9 BbIYMCJIEHUA U PE3Y/IbTATbl U3MEPEHUN

Huvkakmx npeaAnncaHHbIX CTaHAAPTHbBIX NPoLeAyp AJ18 BblYUC/IEHMN HAa OCHOBE AaHHbIX
paano3oHA0BbIX HabnoaeHNn He cywecTByeT. OcHoBHasA npobaema 3ak/o4vaeTcs B Bolbope
YPOBHEN WY NpeacTaB/IEHUN AaHHbIX U3MEPEHUI C 4OCTaTOYHON AeTanu3aumen ans

TOYHOrO 1 3¢pPeKTUBHOrO BOCNPOM3BEeAEHUS Npoduiel TeMmnepaTypbl U BNaXXHOCTU (Taknx
Kak BblCOTa TeMnepaTypPHOW MHBEPCUM) OTHOCUTE/IbHO FreonoTeHLMasia Ha OCHOBE JAaHHbIX
pagmo3oHaupoBaHus. PykoBoasiime yka3aHWs Ha 3TOT cHeT npuBeAeHbl B ny6avnkaumm BMO
(WMO, 1986) 1 B npoueaypax koanposaHus, npuHateix BMO (2011¢) (koa FM 35-XI Ext. TEMP).
OpHako TOYHOCTb 3TOrO MeToAa nepefayun AaHHbIX 6bi1a noaxoasLlen ana paboTbl
paamo3oHaos B 1970 1., HO He cerogHs. a5 Toro, 4yTobbl onpasBaaTb CTOMMOCTb PaAN030HAA,
OYeHb BaXXHO, YTOObI MHPOPMaLMa paamMo3oHaa nepefaBanach C 60/blIe TOYHOCTBIO U
Aetanusaument, yem B koae TEMP, c ncnonb3oBaHnem cooTBeTcTBYytOWMX kKog0B BUFR. B
HEKOTOPbIX C/TyYasax Npu ucnosb3osaHum koga BUFR npnberanu k coxpaHeHuto onucaHmsa
noabema ToJIbKO B TOM BU/AE, KOTOPbIV npeaycMoTpeH B koae TEMP. B HacToswwem PykosoacTee
CTaBUTCA Apyras 3ajava: cneayert ucnosb3osartb wabnoH BUFR, koTopebilh gaeT 60one nogpobHoe
npeacTaB/ieHMe O BEPTMKAJIbHOM CTPYKType MeTEOPOJIOrMYeCckMx NapameTpoB, NepesaBaeMblx
C paspelueHnem, KOTOpoe He MPUBHOCUT AOMNOJHUTENIbHOMN NOFPELUHOCTU B U3MEPEHMNS 3TUX
napameTposB.

12.9.1 Mpoueaypsbl BblYMC/IEHN U NpeACTaB/1eHUs] pe3y/1bTaTOB
PaAno030HAO0BbIX U3SMEPEeHUNn

O6bI4HO JaHHble a3PONOrMYeCKUX U3MEPEHNI BBOASATCS B YAC/IE€HHbIE MPOrHO3bl NOTroAbl B
BU/AE pAfa yCpeAHEHHbIX 3HaYeHWUIN 419 CNOEeB, NPU 3TOM TOJILLMHA C/10 3aBUCUT OT MacLuTaboB
NporHo3npyemMbix atMmocepHbix npoueccoB. CepeanHbl CNOEB He 0643aTeIbHO COOTBETCTBYIOT
n3obapmnyecKkMm NOBEPXHOCTAM UAU CTaHAAPTHbLIM BbICOTaM, HO H4acTO MPUBOASATCS K

YPOBHSIM, KOTOPbIE U3MEHSAIOTCA NO MepPEe M3MEHEHUS MPU3EMHOrO AaBeHus. Taknum o6pasom,
N3MeHeHWe TemnepaTypbl M OTHOCUTENIbHOM BNAaXXHOCTU MeX Ay CTaHAapPTHbIMU YPOBHSAMMU B
ad3p0o10rMyecknx cBoAKax LOMKHO COObLLLAaTbCA C LOCTAaTOYHON TOYHOCTbIO A5 TOro, YTO6bI
TOYHOCTb Pac4yeToOB CPeHUX 3HAYEHWIA C/I0EB, UCMO/b3YEMbIX B YNCEHHbIX MPOrHO3aXx,

He CHMXanacb B pe3ynbTaTe NPUMEHEHMS Npoueayp ANs NpeAcTaB/AeHNs pe3yibTaToB
pPaano30HA0BbIX U3MEPEHUN.

[0 1980 r. 6onbluas 4acTb JaHHbIX PaANO30HAOBLIX M3MepeHunii o6pabaTeiBanacb onepaTopamu
BPY4HYIO C NICNOJ/Ib30BAHNEM Pa3/IMYHbIX BCNOMOraTe/IbHbIX CPeACTB. TU MeToAbl 6bln
OCHOBaHbl Ha BbIGOpe A5 NpeACcTaBAeHN aHHbIX PaANO30HA0BbIX U3MEPEHUNI OFPAaHUYEHHOTO
4yncna ocobbix ypoBHel, BO3MOXHO, NpruMepHO 30 ocobbix ypoBHel A5 noJsieTa 40 BbiCOThI

30 km. B kogax BMO oTpaxeHbl TpyAHOCTH, CBA3aHHblE C HEOOXOAMMOCTbIO CKaTus 601bLLOro
KoJInyecTBa MH(POpPMaLUM O BEPTUKaIbHOW CTPYKTYpe B KOPOTKOEe COOBLLEHNE BPYYHYIO.
Mpasnna koagMpoBaHMsa onyckanan, 4To6bl faHHbIE O BbICOTE, MONYY€EHHbIE NyTEM IMHENHOWN
VMHTEPNONAunmM Mexay ocobbiMr YPOBHAMM, OT/IMHANNCL OT NEPBOHavYanbHbIX JaHHbIX
n3MepeHuit Ha Benn4dnHy Ao =1 K ana temnepatypsol 1 £15 %419 OTHOCUTENBHOM BNaXHOCTU B
Tponocdepe n Ao +2 K ans Temnepatypeol B cTpatocdepe. lNpeanonaranocs, 4To onepartopbl

He JOMYyCTAT 3Ha4YMTeNbHbIX OLUIMOOK B UHTEPNOAALNN B CN0AX 60/bLUON BEPTUKAIbHOWN
NPOTAXEHHOCTU.

Mcnonb3oBaHue B COBPEMEHHbIX Ha3€MHbIX PaANO30HAOBbLIX CUCTEMAX HEAOPOTNX, HO MOLLLHbIX
BblYNC/INTE/IbHbIX CUCTEM O3HA4Ya€eT, 4TO A4J14 apXuBaLnn 1 O6pa6OTKVI OaHHbIX Pagn030HA0BbIX
V|3MepeHl/Il\7I MO>XHO MCMNOJib30BaTb 60/1ee YacTble M3MEPEHNA, HEM NPU BbIYNCTTEHNAX BPYHHYIO.
O6pa60TKa OaHHbIX paAn030HA0BbLIX M3MepeHVII7I BPY4YHYIO NO4YTU BCeraa Be4eT K NOAB/1€HUIO
AOMNOMHUTENNbHbIX owmnbok npun pacdeTax a3po/10rmM4eckmnx napamMmeTpos, NO3TOMY OT pyLIHOﬁ
O6pa6OTKVI OaHHbIX cneayeT OTKa3aTbCA.

[ns cylwecTByOLMNX aITOPUTMOB aBTOMaTU3MpPOBaHHOM 06paboTKM a3ponornyeckmx
cBopok TEMP yacTo xapakTepHbl 3Ha4MTe IbHble HegoCTaTkW. Tak, HaNnpuUMep, Koraa umeeTcs
He3Ha4yMTe/IbHOE YMCNO0 ABHbIX OTK/IOHEHWUI B BePTMKaIbHOM Npoduie OTHOCUTENIbHOM
B/1aXHOCTU, UCNOJIb30BaHNE aBTOMaTU3NPOBAHHbIX CUCTEM YacTO MPUBOAUT K TOMY, 4TO
oLWN6KK, NOSTyHEHHbIE NPU NHTEPMONALUN TeMMePaTyPbl, PaCnpOCTPaHAIOTCA Ha HECKObKO
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KMOMETPOB Mo BepTuKaan. Kpome Toro, anropmTmbl 4acTo JONYCKalOT HaM4YMe CyLLLeCTBEHHbIX
cUCTeMaTUHECKUX PACXOXAEHUI MeX Ay pe3ybTaTaMn U3MEPEHNN OTHOCUTENBHOM

BNAXHOCTU U (PAaKTUYECKMMU AaHHBIMU U3MEPEHUNIA B CNOSAX TONLWMHON A0 500 M. D70 aBnseTcs

HenpuemsieMbIM A5 NOAb30BaTenel, 0CO6eHHO B OTHOLUEHMM MOrPaHUYHOrO c/ios aTMocdepbl
W B TEX C/lyYasx, KOraa paAno30oHs NPoxXoanT Yepes obnaka. [JaHHble, No/ly4yeHHble B pe3ynbTate
WHTEPNONALNN MEXAY 3HaYEHUAMM, COOTBETCTBYIOLLMMM YPOBHAM, Ha KOTOPbIX pacnonaratoTcs
cnoun 061aKkoB, AOMKHbI 6bITb 6M3KM K MaKCMMalbHOMY 3Ha4€HMI0 OTHOCUTENIbHOWM BNaXXHOCTH,
HabntoaasLwemMycs B obnakax.

Taknm o6pa3om, onepatopaM HeO6X0AMMO NPOBEPSATb CBOAKM, NOCTynatoLLme oT
aBTOMAaTM3MPOBAHHbIX CUCTEM, HTOObI YCTAHOBUTb, HE BHOCAT /1M NpoLeAypbl NepeAayun AaHHbIX
3Ha4YUTENIbHble CUCTEMATUYECKME PACXOXKAEHUSA MEXAY AaHHBIMU a3pPOIOrMYeCckmnx CBOA0K U
dakTMYeCKMMUM JaHHbIMW PaaMO30HAOBbIX U3MePEeHUN. [l ycTpaHeHUs cucteMaTuyecknx
pacxoxAeHuii onepaTop MoXeT BBOAMTb AONO/IHUTE/bHbIE 3HaYnMble ypoBHU. CBoaku TEMP
C MpUeMIeMbIMU CUCTEMATMYECKMMU OLUMOGKaMK H4acTo NOAy4atoT NyTeM BHEAPEHMNS B
NPakTUKY HaLWOHa/IbHbIX CETEN MeHee CTPOruX, 4eM 3To NpuHATO B BMO, orpaHnyeHnii

ANS Temnepartypbl, AOXOAALLMX A0 MOJIOBMHbI 3Ha4YeHus. CerogHs pa3BuTue CpeacTs CBA3U

B METEOPOJIOrMM A0/IHKHO 06ecneymTb COKpaLLeHe MPUMEHEHNS METOAOB OKPYIeHNs

npwv npeacTaBAeHUN AaHHbIX a3PON0rnYecknx Hab4eHn B pe3ysibTate MCNOo/Ib30BaHMA
Haanexatllero coobuieHms B koge BUFR.

C y4eTOM OrpoMHOro o6beMa eHeXHbIX CPeCTB, KOTOPbIE TPATATCSA €XEroHO Ha PacxXoHble
MaTepuanbl 415 PaAM030HANPOBaHWS, onepaTopbl PaAN030HA0B AOMXHbI CPOYHO NepenTn
Ha koAbl BUFR (Mnun akBMBaneHTHble KOAbl), 4TO NO3BOANT UM 6oJiee TOYHO NepeaBaTb

BCIO MHCpOpMaLLMIO, KOTOpas NoJlyvyeHa B XO4e U3MePEHU U HeobxoaAnMa COObLLLECTBY
nonb3oBaTesiel.

12.9.2 BHecenme nonpaBok

M3 BblLLEN3N0KEHHOTO AO/KHO BbITh ICHO, YTO U3MEHEHMNE XapaKTePUCTUK AaT4nKa
pagno3oHaa, o6ycnosneHHoe 60/bLLNM AMana3oHOM XapakTePUCTUK BHELLHUX YCI0BUA Npn
noagbeme paano30oHAa, ABAAETCA CIMLLKOM 3Ha4MTeNbHbIM, YTOObI 6bITb MPEeACTaBAEHHbIM
NpoCTON KanMbpPOBKON, NPpOBEAEHHON NpU Kakon-nmbo 3agaHHon Temnepatype. CoepemeHHas
06paboTKa AaHHbIX NO3BOAET NCMO/b30BaTh A1 KaIMOBPOBKN 60Nee CTIOXKHbIE AITOPUTMbI.
OT10 obecneymBaeT nIMepeHus ¢ 60/bLue TOYHOCTbIO, YeM NPY UCNO/Ib30BAHNUM CUCTEM
06paboTKM AaHHbIX BPY4HYt0. O4eHb BaxHO, 4TOObI 3TV aNropmUTMbl 6bIV HaA 1exXaLlnm
o6pa3om 3af0KyMeHTUpoOBaHbI. [lonb3oBaTenen cneayet Bceraa MHMOPMUPOBaTh O
3HAYUTE/IbHBIX YTyYLLIEHUAX NN U3MEHEHUAX aNTOPUTMOB. B apXnBHbIX perncTpauMoHHbIX
3anNnCcax, XPaHALLMXCA Ha CTaHLMAX PpaAno30HANPOBAHMNSA, AO/IKHbBI COAepPXaTbCsA CBeAeHUS 06
NCNOoJ/b3yeMbIX PaM030HAAaX U OCHOBHbIX aITOPUTMax, MPUMEHEHHbIX Mpu 06paboTke AaHHbIX.

Bcem gaHHbIM PaAnoO30HO0BbIX |/|3mepeH|/|l7| TeMnepartypbl NPpUCyLLA OLIJVI6KVI, CBA3aHHbIe C
B/IUSIHUEM CONTHEYHOM pagnaumnn. |_|03TOMy pekoMeHAYyeTCA Npun o6pa60TKe AaHHbIX BCErga
NPUMEHATb NONPaBKYy Ha BO3,EI,eVICTBI/Ie pagnatnmn (OCHOBaHH)IIO Ha O)KVI,CI,aeMOVI TOYHOCTU
M3MepeHVIVI AaT4uKa npu 06bIYHbIX )/CJ'IOBI/IFIX), €CJ/iIn OHa n3BECTHa. I'Io,u,po6Hb|e cBegeHnA
06 37Ol pa.Cl,VIaLI,VIOHHOVI nonpaske ciegyeTt perncTtpnpoBaTtb N XpaHUTb B apXMBeE CTaHLU NN
Hapagy C apXmBHbIMU 3aNNCAMUN COOTBETCTBYHOLLLMX NEPBOHAa4Ya/1IbHbIX MOJ1YHE€HHbIX AaHHbIX
Paano30HO0BbIX Ha6)'IIO,CI,€Hl/Il7I, €C/In 3T0ro Tpe6yeT HalMOHa/lbHaA NpakTuka.

Ocobyto npo6aemMy Npu BHECEHMM NOMNPaBOK NPeACTaBIA0T OWMOKM, CBA3aHHbIE C
TennoobMeHOM B MH(ppakpacHOM AnanasoHe, MOCKO/bKY 3TU OLLIMOKN 3aBUCAT OT TemnepaTypbl
atmocdepsbl. Takum 06pa3om, NpeanoYTUTENIBHO Kak MOXHO CKopee oTKa3aTbCs OT
ncnonb3oBaHUs 6enoi Kpacku C BbICOKON M3nyYaTe/ibHON CMOCOBHOCTbIO B MH(bpakpacHoOM
4yacTu CnekTpa B Ka4eCTBe MOKPbITUA AaT4MKOB BMECTO TOro, YTobbl pa3pabaTbiBaTb O4EHb
CNOXHble CXeMbl KOPPEKTUPOBKM NOrPeLLHOCTEN Ha Ten1006MeH B MHpakpacHOM Anana3oHe.

AHaNOrM4YHbIM 06pa30M Heu,enecoo6pa3Ho NblITaTbCA OTKOPPEKTUPOBATb Heob6bIYHO 60o/bLUME
OLIJM6KI/I, CBA3aHHbI€ C HarpeBaHWeM Mnon BO3,CI,€I7ICTBVI€M COJ/IHEYHO pagnaunun, npn noMoLin
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nporpamMMHoro obecneyeHuns, BMeCTO TOro YTO6bl yCTPaHUTb AOMONHUTENIbHbIE UCTOYHUKN
HarpeBaHMAa NyTeM MPaBUIbHOIO pa3MeLLLeHNs AaTymKa No OTHOLLEHUIO K ero onopam,
CcoeAMHUTENbHBIM MPOBOAAM U KOpNycy paarMo3oHia.

ﬂ,)’lﬂ M3MepeHVII7I OTHOCUTENbHOM BNAXHOCTU MOTyT NPUMEHATLCA NMOMNpPaBKN Ha 6OJ'IbLIJyIO
MHEPLMOHHOCTb U ,EI,HGBHOVI pa3orpes gat4nka B/1aXXKHOCTWN. YT0 Kacaetcs TeEMMNepaTtyphbl, TO
NMNCbMEHHbIE CBUAETE/IbCTBA O NOMNpaBKax U USMEHEHUAX B Npoueaypax BHECEHNA NONPaBOK
AOJ1KHbI 6bITb N3BECTHbI NOJIb30BaTENIO U COXpPaHATbCA B apXnBe AaHHbIX Ha6f|IO,CI,eHVIl7I Ha
CTaHUUN, Xejslate/IbHO BMECTE C apXnBOM HeO6pa6OTaHHbIX AaHHbIX. I'Io,u,po6Hoe onncaHme aTnx
aropnTMoB 0J/1)KHO 6bITb U3BECTHO T€M, KTO 3aKynaeT HOBbl€ CNCTEMBbI.

Y4yuTbiBas BaXXHOCTb CNOCOBOB BHECEHUS nonpasok, Komuccmsa no an6opaM n MeTogam
HE]6)’IIO,CI,€HI/IVI5 HaCTOATE/IbHO Npu3blBaeT YneHos:

a) BHOCMTb NOMpPaBKW U NPeAOCTaBAsATb OTKOPPEKTUPOBAHHbIE a3POOrnYeckmne JaHHble C
pa3/INYHbIX a3PONOrnMYeCcKknx cTaHuni nobanbHoOM ceTn HabNtoAeHUI;

b) Mn3BeELWAaTb nosb3oBaTtenen AaHHbIX 06 N3MEHEHUSAX B METOA0/10T1N, KOTOPAaA NCNOJ1b3yeTcA
014 BHECEHUA MOMNMPaBOK B CBOAKNU, CTEM YTO6bl OHM MOT/IN BbITb MO XXeTaHWUIO
OTKOPPEKTUPOBAHbI;

C) COXpPaHATb B apXmnBax Kak OTKOPPEKTUPOBAHHbIE, TAK U HEOTKOPPEKTUPOBAHHbLIE
OaHHbIE a3pO0/1I0rN4eCcKnx Ha6mo,quvu‘/’|, M BECTU 3anncum nonpasok, BBOANMbBIX A4
KJIMMaTONMOTM4Ye€CKnNX I'Ipl/lMeHeHMVI; VICI'IO}'Ib3yeMbIVI MeTOoA AO0JI>)KEH 6bITb onpeaeneH Ha
HallMOHa/IbHOM YPOBHE,

d) wuHdopmuposaTb BMO 0 npuMeHsiemMblx MeTOAax BHECEHMS MOMpPaBOK.

12.10 BOMPOCHI, CBA3AHHbLIE C 3BAKYNNKAMUA

12.10.1 UcnonbsoBaHue n 06HOB/IEHME pe3y/IbTaTOB, NOJIy4€HHbIX BO B3aUMHOM
CpaBHEeHUMU BbICOKOKa4YeCTBEHHbIX CMCTEM paguosoHauposanus BMO

Pe3ynbTaTtbl, NONy4YeHHbIE BO B3aMMHOM CPaBHEHUM BbICOKOKAY€CTBEHHbIX CUCTEM
paanosoHanposaHus BMO (WMO, 2011b), 66111 ony6n1mnkoBaHbl 1 AatoT NpeacTaBaeHne O
TOM, Kak o6¢cTosanm aena B 2010 r. ¢ OTHOCUTENBHOM TOYHOCTBIO M3MEPEHUT C NCNOJIb30BAHNEM
PasnnyHbIX CUCTEM B TPONMYECKNX YC10BUAX. ONy6aNKOBaHHbIN OTHET COAEPKUT OLLEHKY
3KCNIyaTaLMOHHbIX XapakTEPUCTUK CUCTEM paanosoHanposaHus (cm. WMO, 2011b,

Tabnunua 12.1). HecMoTps Ha To, 4TO MHOIMe CUCTeMbI (PYHKLLMOHNPOBAAN YCMNeELIHO, HEKOTopble
pPaano30Habl UMEeNU HeJOCTaTKN B NPOBOAUMbBIX UMW U3MEPEHMAX, B OCHOBHOM MPU AHEBHOW
Temnepartype, a Take U3MePEeHUAX HOYHOM OTHOCUTENbHOM BAAaXHOCTN Npu TemnepaTtypax
Bbille —40 °C 1 OTHOCUTENBbHOM BN1AaXHOCTU B HOYHOE BPeMS B BepxHel Tponocdepe npu
Temnepatypax Huxe -40 °C.

Ta6bnnua 12.1 ynomsaHyTOro ot4eta npecaegyet Le/fib NOMOYb N3rOTOBUTENAM BbISIBUTD, FAe
CKpbITbl Hanbonee cepbesHble Npobaembl. Koraa HefoCTaTKM BbISIB/IEHbI, MHOTUE U3 HUX MOTYT
6bITb yCTPaHEHbI, U AeICTBUTEIbHO YCTPAHAKOTCA, B TEHEHME OAHOMO UK ABYX JIET, Kak 3TO
6bin0 c Temnepatypoin MODEM nocne Toro, kak HeonTrmanbHas TOYHOCTb B HOYHOE BpeMs
6bina BbisiB/IEHA BO BpeMs CpaBHeHMs paano3oHaos Ha Maspukun (WMO, 20064). NMostomy
BMO pekomeHayeT, 4TO6bl U3roTOBUTENN, B OCOGEHHOCTM NOJTy4YMBLUNE OTMETKUN HIXKe 3
cornacHo Tabnuue 12.1, nposoanam onpeaesieHHoe KOINM4eCTBO He3aBUCUMbIX UCMbITaHUIA

n npegoctasnanv 8 BMO cBmuaeTtenncrsa Toro, 4To TOYHOCTb 6bina yny4iueHa n npobnema
ycTpaHeHa. B npoTnBHOM Cny4ae U3roToBuTeNAM C MepCnekTUBHOM NPoAyKLMeln MOXeT ObiTb
HeomnpaBAaHHO OTKAa3aHO B NpoLLecce 3aK/t04eHMS KOHTPAKTOB Ha NOCTaBKYy.

> Cm. pekomeHgaumio 8 (KMMH-XI), npuHaTyto Komuccneii no npuéopam 1 Metogam HabnoaeHni Ha ee
oanHHaauaTon ceccun B 1994 .
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B ny6nukaunn WMO (2015) coaepskatcs 3Ha4eHUs, NoJly4eHHble KOHKPETHbIMW pagno30HAaMu,
KOTOpble COOTBeTCTBYIOT Tabnnuam 12.5-12.16, coctaBfieHHbIM Ha OCHOBE UCMbITAHUI B
AlHu3saHe, Kntain, n nx Toxke MOXXHO MCMO/b30BaTh A4/19 pacno3HaBaHUsA CUCTEM C HE6ONbLLMM
CMCTEMATUYECKMMM OTK/IOHEHUAMU M JOCTAaTOYHO MasoN MHEPLIMOHHOCTbIO, 06ecneymBatoLwmnm
He6Oo/bLLY0 OLINGKY 30HAMPOBAHUA B M3MEPEeHUsAX BlaxkHOCTU. He6onbLuoe n ycTonunsoe
cucTeMaTMyeckoe OTKJIOHEHMe ABASETCA BaXHbIM TpeboBaHneM K pagM030HA0BbIM U3MEPEHUAM
ANA BeJeHns 3anucei KIMMaTU4eckmx aHHbIX.

12.10.2 HekoTopbie BONpochbl, KOTOpPble HEO6GXOAMMO yYUTbIBATh NPU 3aKynKax

MepBbIM LIAroM B NpoLecce 3akynok A0/HXHO 6bITb onpeAeneHmne Toro, Kakoro Ka4ecraa
paano3oHabl HEO6X0AMMO UCNO/b30BaTh B KOHKPETHON ceTu. MNpn 3TOM pekoMeHayeTcs,

4TO6bI /060N NCNOJIb3yeMbI PaAMO30HA YA0BAETBOPAA NPUBEAEHHBIM B TPpUaoXeHnn 12.A
Tpe6oBaHMAM NePCNeKTUBHOM TOYHOCTUN B YC/TIOBUAX K/IMMaTa AaHHOM cTpaHbl. Ecan

CTaHUMA paano30HANPOBAHMA CYNTAETCA BaXKHOM A1 KIMMaTUYECKUX 3anncen, To cneayet
paccmaTpuBaTb PaAMO30HA, TOYHOCTb KOTOPOro 6mn3ka K onTumasnbHon. B ngeane sakynkm
[AONXHbI NPOBOAMUTBLCA HA KOHKYPCHOM OCHOBE. DTO MOXET 03Ha4aTb COTPYAHNYECTBO C APYrnUMu
CTpaHamu B aHaNOrMYHOM pernoHe ansa npuobpereHns 60/bLLEro KoamM4ecTsa pagno3oH40B
COBMECTHO, a TakXe perynspHoe onpoboBaHMe CUCTeMbI TaM, rae 6bl/in 3aKynJieHsbl
pagno30oHabl, HaNpuUMep, KaxKabli rog unn kaxable agsa roga. Cnegyet NOMHUTb, YTO CUCTEMBI,
KOTOpble OTINYAIOTCA APYT OT Apyra NLLb HE3HA4YUTE/IbHO NO CBOEN TOYHOCTU, MPU NOBTOPHbIX
NCNbITAaHMAX MOTYT OKa3aTbCA B APYroM Nopsifike OTHOCUTENbHO APYT Apyra. [103TOMy TOJ/IbKO
3aMeTHble Pa3/In4mMs B TOYHOCTU C/leflyeT BOCMPUHMMATb Kak 3Ha4nMmble, U He criegyeT obpaliatb
BHMMaHMe Ha Heb6Oo/bLLME Pa3NYma B OTHOCUTE/IbHOM OLLEHKe.

OnbIT KOHCY bTaLI,I/Il‘/’I B X04€ perMoHaibHbIX y‘-l€6HbIX CEMUNHAPOB, CBUAETE/IbCTBYET O TOM, 4TO
€CTb HEKOTOPbIE BONPOCHI, KOTOPbIE C/1eAYET YHUTbIBATb MPU 3aKynke O60py,CI,OBaHl/IﬂZ

a) ob6opyaoBaHue JOKHO ObITb CMOCOBHO YCTONYMBO (PYHKLMOHMPOBATbL Ha NPOTAXKEHUM
ANUTENbHOro BpeMeHu. Jpyrumm cioBamm, NOMUMO 3aKynku annapaTHOro u
nporpamMMHoro obecnevyeHuns A0MKHbI ObITb MPeAyCMOTPEHbI MeXaHM3Mbl 06ecneyeHmns
AONTOCPOYHOW NOAAEPXKKM CUCTEMBI INGO M3roToBUTENEM, TGO PabOTHMKAMKN Ha MecTax,
VAN N TEMU N APYTUMU;

b) HEO6XO.C|,VIMO )/6G,CI,VITbCﬂ, 4YTO Ha3€eMHasa aHT€HHa AOCTAaTO4YHO YyBCTBUTE/IbHA AN1A
noay4eHna CUrHaaoB nNpu BCeX yCNOBUAX B JaHHOM MeCTe, He3aBUCUMO OT TOTO, ABJIAKOTCA
Ji BETPbI Ha BbICOTAaX O4€Hb cnabbiMN UM 04eHb CUIbHBIMU. He HY>HO MbITaTbCA
COKOHOMUTbL A€HbI'N, NOKynas AelWeBYO aHTEHHY, KOTOpPas He 6)/,El,eT noaxoanTb B
HEKOTOPbIX yC/10BUAX;

C) c/eayeT NPUHATb PelleHne B OTHOLEHUN Toro, 6yaeT I MeCTHbIN NepcoHarn
06CyXMBaTb BTOPUYHBIN PanNoa0oKaTop 1, CnefosBaTte/ibHO, MCNo/b30BaTb 60/1ee
Aewesble paanosoHabl 6e3 TCOM, nan xe NOAHOCTbIO aBTOMATU3NPOBaHHbIE CUCTEMBI
paavo3sonanposaHus c TCOM, BeposaTHee Bcero, 6yayT 3PeKTUBHBIMU U yCMNELLHO
npopaboTatoT B Te4eHne AnnTebHOro spemeHn. O6patute BHUMaHMe Ha To, 4TO
NCNoJ/ib30BaHNE AaHHbIX U3MEPEHNI BETPa NPM NOMOLLM paanosiokatopa npuseer K
TOMY, 4TO M3MepeHus setpa 6yayT UMeTb MEHbLLYIO TOYHOCTb, YEM MPU NCNOJIb30BaHNN
paano3soHngos c TCOM. [MoaTomy cnepyeT Takxe pelnTb, ABASETCA M npuemaeMon 6onee
HU3Kaa TOYHOCTb U3MEPEHUI BeTpa, eCcnu Bbl BbibupaeTe paanosoHs 6e3 ITCOM;

d) ecnu npeacTout 3akynatb cucteMy pagnosoHanposarus ¢ [COM, npoBepbTe, HET U B
[laHHOM paioHe NCTOYHMKA PaiM04acTOTHbIX MOMEX, KOTOPble MOTYT Bbl3blBaTb NPO61EMBI;

€) Heo6x0AMMO NPUHATbL pelleHne, kakas TpebyeTcsa TOYHOCTb B U3MEPEHMMN BbICOTbI, U
onpeaennTb, Kakme pa3mMmepbl pagMo30oHA40B U 060/104ek NOAX0AAT (€C/IN PagMO30HAbI He
ncnosb3ytotca npu gasnennn Huxke 30 rlla, To cywecTByeT 601bLWNI BbIGOP NOAXOAALLNX
paavMo3oHaoB, cM. Tabnnubl 12.5-12.8);
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f)

9)

h)

k)

YACTb I. USMEPEHNA METEOPO/TOTUYECKUX MEPEMEHHbIX

Heo6Xx0AMMO NPUHATL pelleHne, Kakas TpebyeTca TOYHOCTb AaTymka OTHOCUTE/TIbHOM
BnaxHocTtn (k npumepy, ctaHuma NrPYAH nan NYAH (asponoruyeckas cetb [CHK) Tpebyer
60/ee BbICOKOrO CTaHAapTa, 4em o6bl4Has cTaHunsa [nobanbHOM cucteMbl HabAOAEHMIN) Ha
ocHoBe Tabnuubl 12.1 WMO (2011b) n Tabnuy, 12.11-12.16 HacToswero PykoBoacTBa;

eC/in MeETEOPOJIOTN4HeCKNe yCca10BmnAa 4acTto 6bIBAlOT BAAXHBLIMU U 06}'Ia'~leIMVI, TO cniegyet
KOHKPETHO yKa3aTb, YTOObI Paano3oHA0BbIE AATYUKN UMENN 3aLlLLNTY OT BJIAXXKHOCTU U
3arpAa3HeHunsa n nonpocnuTb NpeaAcTaBUTb CBUAETENIbCTBA TOIO, KakK TakaAd 3allunTa pa60TaeT;

cnepyeT 06patmTbCsa C MPOCLOOM O 4OrOBOPE KOMMEHCcaLMn, eCiv CAULWKOM 6onbluoe
KO/IN4eCTBO PaiM030H/0B AaloT OTKa3bl BO BPEMS MO/ETOB;

HEO6XO.C|,MMO 3anpocCcnTb CBNAETENIbCTBA, NOATBEPXKAAOWNE, HTO N3rOTOBUTE/Ib paHEe
HaAeXHO obecneymBan NocTaBku Paano3oHA0B APYTM NOJIb30BaTENIAM, B TEX o6bemax,
KOTOpbIE 6y,ﬂ,)/T NCnonb3oBaTbCA Ha CTaHU NN,

cnepyet yb6eanTbCs, HTO Ha3eMHOe 060pyA0BaHNe MOXET NPOU3BOAUTbL COOOLLEHMS,
KOTOpble AeNlatoT BO3MOXHbIM Mepefayy AaHHbIx C 60/1ee BbICOKMM pa3peLlleHnem

Mo CpaBHEHMIO C MPeXHMMU coobieHnaMmn TEMP. 2Tr coobLueHna A0/KHbI ObITb
noaxoAAWNMN A1 Mepefayn C UCMOJIb30BaHMEM CPEeACTB CBSA3M, UMEIOLLUXCA B JAHHOM
MecTe, M A0/IKHbl yA0B/IETBOPATb NOTPEOHOCTH MOJIb30BaTeNs B JAHHBIX C XOPOLUMM
BEPTMKAJIbHbIM pa3peLleHnem;

Heo6xoAMMo obecneyunTb, YTOObl KOMMbIOTEPDI B COCTaBe Ha3eMHOro o60pya0BaHns 6biin
COBMECTUMbI C MECTHOWN TENIEKOMMYHUKALLMOHHON CMCTeMOM (BK/OYasa MHTEPHET CBA3b,
€eCc/iM Heo6Xx0ANUMO).



NMPUNOXEHUE 12.A. COBPEMEHHbLIE TPEBOBAHUA K
NEPCNEKTUBHOU N ONTUMAJIbHOU TOYHOCTU PAANO3O0OHAOBLIX
U3MEPEHUUA

MprMeyaHne: Npu CyLLEeCTBYIOLMX TEXHONOTNMYECKUX BO3MOXKHOCTSX COMIacHO oLleHkaM BocbMOro mexayHapoaHoro
B3aWMHOrO cpaBHeHMs paavo3oHgoB BMO B AHu3sHe, Kutan (WMO, 2011b). NMprmMeHsioTcsa ANg pagMo30HA0BbIX

M3MepeHMVI B 06/1aCTU CUHONTUYECKO U KIMMATUYECKOM mMeTeoposornun.

lapamemp Boicoma (km) TpebosaHue k TpebosaHrue k
(memnepamypa (°C), 6 nepcnekmueHoll onmumasbHoU
C/lyyae 61aXHOCMU) mo4Hocmu nozpewHocmu®
HaeneHue 1 3rMa 2rlla
10 3rMa 1rMa
16 2rla 0,6 rlla
24 1rMNa 0,2rMa
32 0,4rMNa 0,1rMa
Temnepamypa or0a016 1K 0,4K
Bbille 16 2K 0,8 K
OmHocumesibHAs 8/1AXKHOCMb otr0p0012 15% OB 6% OB

(o140 °C go -50 °C)*

(Tonbko B Tpononayse) ot12p8017 30% OB 10% OB
(o1-50 °Cpo-90 °C)

Kos¢ppuyuenm ot 12 po 25 20% ppmv? 4% ppmv
nepemewueaHus

HUXHAA cTpaTocdepa

(cneumanusvpoBaHHble

CUCTEMDI)
Hanpaenernue eempa ot0p016 10°, ckopocTb 5°, ckopocTb < 10 M- C
<10 M- !
4° npu 601bLUNX 2° npu 60bLUNX
CKOPOCTAX CKOPOCTSAX
Bbilwe 16 20°, ckopocTb 5°, ckopocTb < 10 M-C
<10m-c !
8° npu 60nbLLINX 2° npw 60nbLINX
CKOPOCTAX CcKOpOCTAX
Ckopocme eempa ot10p8016 2m-c’! 1m-c!
Bbile 16 4m-c! 1m-c!
KomnoHnenmel eempa ot0p016 2Mm-c! 1m-c!

Bbille 16 3m-c’! 1m-c!
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lMapamemp Boicoma (km) TpebosaHue k TpebosaHrue k
(memnepamypa (°C), 6 nepcnekmueHoll onmumasbHoU
C/lyyae 61aXHOCMU) mo4Hocmu nozpewHocmu®
TeonomeHyuanbHas ebicoma 1 30rn. m 20rn. m
Ha ypoeHe 0cobbix moyek
5 40rn.m 20rn. m
10 60rn. m 20rn.m
16 120 rn. m 40rn. m
20 200rn. m 40rn. m
32 240rn. m 60 rn. m
Mpumevanuna:
a 3HayeHus nony4eHbl 419 OCHOBHbIX Le/TeBbIX I'IpVIMeHeHVIVI paano3oHAOB.

b

BbipaxaeTcs kak pacluMpeHHas norpewHocTb (k= 2), koTopas oxBaTbiBaeT npubansuTensHo 95 %
BapbUPOBaHWUA Pe3yNbTaToB B YC/I0BUAX 30HAMPOBAHUA, BK/TIOYas BCe CyLLeCTBEHHbIE MCTOYHUKMN NOTPeLHOCTU

(Hanpumep, AMHaMUYeCKMe N paanaLLMOHHbIe YCIOBUS).

M3meHeHMe 0xXmnAaemMoil TOHHOCTM JaT4ynKa OTHOCUTENIbHOM BNaXXHOCTU Nydllle CoracyeTcs C TeMnepartypoi,

4eM C BbICOTOI B Tponocdepe.
ppmv = 4acTeli Ha MUJIMOH No 06bEMY.



NPUNOXEHMUE 12.B. OLLEHKU LLE/IEBON, NEPCNEKTUBHOM

M NOPOroBO TOYHOCTU U3MEPEHUI BETPA U

TEMMEPATYPbI HA BbICOTAX, OTHOCUTE/IbHOM B/IA)XKHOCTU

M FEONOTEHLMA/IbHOM BbICOTbl (HA OCHOBE PEFY/IAPHOIO
OB530PA NOTPEBHOCTEN BMO B ADPOJ/IONMYECKUX HABJ/TIOAEHUAX)

a) Uenesas moyHocmbs — onTuManbHoe Tpebyemoe 3HauyeHue, Bbille KOTOPOro AalibHelllee
ynydllieHue He TpebyeTcs.

b)  [llepcnexmueHas mo4HOCMb — NPOMEXYTOUHBIN YPOBEHb MeX/y NOPOroBOW U LieIeBO
TOYHOCTbIO, JOCTMXKEHME KOTOPOTrO NPUBEAET K 3HA4YMUTE/IbHOMY Yy ULLEHWIO B LLe/IEBOM
npuMeHeHNN. NMPOMeXyTOYHbIN YPOBEHb MOXHO CYUTaThb ONTUMasIbHbIM TPe6OBaHEM
C TOYKM 3PEHUS COOTHOLLIEHMS 3aTpaT U pe3ynbTaToB NMPW NaHMPOBaHWUM UK
NPOeKTUPOBaHUM CUCTEM HabNOAeHNS.

C) Hopozosaﬂ MO4YHOCMb — MUHUMaJIbHOE Tpe6OBaHl/I€, KOTOpPO€E AO0JIXKHO 6bITb BbINOJIHEHO
Ana Toro, 4YTOObI A@aHHble ObI/IN NO1€3HbIMU;

PeKomer,yeTca CYUTATb 3aTpaTbl Ha PaAMO30HAbI OnNpaBAaHHbIMU, €C/ZIN AOCTUTHYTbl€ TOYHOCTb
M BEPTUKAJIbHOE pa3peieHne COOTBETCTBYHOT NOPOroBbiIM 3HAYEHUAM TN NyHLLE NX U
MaKCUManbHO 61M3KU K LesieBblM 3Ha4€HNAM, HACKOJIbKO 3TO NPUEMJIEMO MO 3aTpaTaM.



Ta6nuua 12.B.1. NepevyeHb npeaenbHbix 3Ha4eHUN, NpUHATLIX TCHK/BMO ans norpellHocTn (BeKTOpHas MOrpelHoCcTb CpeHero
KBaZapaTn4Horo, k = 2) n sepTukasibHOro paspelueHns 4as nsmMepeHuin BeTpa Ha BbiCOTax

Cnoti Lenesas Llenesas [MepcnekmusHas  [lepcnekmusHas [Mopozosas Mopozosas
moyHocme 0515 moyHocmo 0515 moyHocmb 0n15 moyHocme 0515 moyHocmob 0514 moyHocmo 0515
yrin kaumama yrr Kkaumama yrn kaumama
HuxHas Tponocdepa MorpewHocTb 12-2 M- 1,4°-4<m-c’ 4m-c! 6M-C 10 M- 10m-c
HwxHasa Tponocdepa BeptukanbHoe 200 m 50°-500°m 300 m 800 m 500 m 2 KM
paspeLlieHune
BepxHss Tponoccdepa MorpewHocTb 10-2¢m- ¢ 1,4°-4<m-c’ 4m-c! 6M-C 10 M- 10m-c
BepxHsas Tponocdepa BepTnkanbHoe 500 m 50°-500¢m 700 m 800 ™m 1 k™M 2 km
paspeLueHune
HuxHas ctpatocepa MorpewHocTb 2 M- 1,4°-4<m-c’ 4wm-c’ 6m-c! 10m-c! 10m-c!
HuxHas ctpatocepa BepTukanbHoe 1 k™M 250°-500¢m 2 KM 800 ™ 3 kM 2 km
paspeLueHune
BepxHas ctpatocpepa  [lorpelHocTb 2m-c’! 1,4°-4<m-c’ 6M-C’ 8Mm-c! 16 m-c! 10m-c
BepxHas cTpatocpepa  BepTukanbHoe 1 k™M 250°-500¢m 2 KM 800 M 3 kM 2 KM
paspelieHune
[onrocpoyHas 0,1 m-c
yCTONYNBOCTb B TedeHune 10 net
Mpumevanunsa:

a [lpepenbHoe 3Ha4YeHMe, NONyYeHHOe B UcCaef0BaHUAX aTMochepHoi n3menumsoctn (WMO, 1970).
b MMpenenbHoe 3HaYeHUe, 0OCHOBaHHOE Ha TpeboBaHUAX K HabNtOAEHUSM ONOPHOI asponoruyeckoi cetn TCHK (WMO, 2009).
¢ [lpepenbHoe 3Ha4YeHMe, Nony4YeHHoe 13 6a3bl AaHHbIX C noTpebHocTaM BMO B oTHoweHUn Habntoaennii (OCKAP/Motpe6HocTn; cm. WMO, 2014), koTopas BeAeTcs B paMKax

perynsapHoro o63opa notpe6Hocteit Komuccmm no ocHosHbiM cuctemam (KOC), no coctoaHumio Ha aBryct 2011 .
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Ta6bnuua 12.B.2. Nepeyverb npuHAaTbix TCHK/BMO npeaenbHbix 3Ha4€HUIA NOrPELLIHOCTM U BepTUKasibHOro paspelueHus (k = 2) ana usmepeHus
Temnepatypbl Ha BbicoTax ([TpuMeyaHue: 3TU npeAeibHble 3Ha4Ye€HUS OTHOCATCA K TemnepaType Ha KOHKPETHOW BbiCOTe U MOTYyT 6bITb APYyrUMH,
Koraa TeMnepaTtypbl UHTETPUPYIOTCA MO OTHOCUTE/IbHO MOLLHBIM C/109M, HanpuMep, cM. Tabauuy 12.B.4 B oTHOLIEHMM NepCNeKTUBHOM TOYHOCTH
Ha ocHoBe Tpe6oBaHUIi k onpeesieHNIo reonoTeHLMalbHOM BbicoTbl NoBepxHocTh 100 rla)

Cnoli Llenesas Llenesas lepcnekmusHas  [lepcnekmusHas Mopozosas lMopozosas
moyHocme 0515 moyHocmo 0515 moyHocmb 0515 moyHocmb 015 moyHocmb 014 Yl moyHocms 0ns
arin kaumama qnn kaumama kaumama
HwxHasa Tponocdepa MorpewHocTs 0,6°-1<K 0,2°-1¢K 1,8K 1,2K 6K 2K
(sHeTponuyeckune
palioHbl)
32 K (Tponuku)
HuxHas Tponocdepa BepTukanbHoe 100 m 100 m 200 ™ 800 ™ T km 2 km
paspeLueHune
BepxHas Tponocdepa MorpewHocTb 0,6°-1<K 0,2°-1¢<K 1,8 K 1,2K 6K 2K
(BHeTponuyeckue
palioHbl)
32K (Tponuku)
BepxHsas Tponocdepa BepTukanbHoe 300 m 100 m 400 m 800 ™M T km 2 km
paspeLueHune
HuxHas ctpatocepa MorpewHocTb 1<K 0,4°-1¢<K 1,8 K 1,2K 6K 2K
(BHeTponuyeckue
palioHbl)
32 K (Tponukm)
HuxHsas ctpaToccepa  BepTukanbHoe 1 kM 100°-500¢m 1,5 km 800 ™m 3 km 2 kM
paspeLueHune
BepxHsas ctpatochepa  [MorpelwHocTb 1<K 0,4°-1¢K 2,8K 1,2K 6K 2K
BepxHsas cTpaTtochepa  BepTukanbHoe 1 k™M 100°-500¢ m 1,5 km 800 ™ 3 kM 2 km

paspelueHune
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Crnoti Llenesas Llenesas [epcnekmueHas  [lepcnekmusHas lMopozosas [Mopozosas
mo4YHoCcmb 0151 moYHocms 07151 moYHocmo 07151 moYHocmo 07151 moyHocme 0215 Yl mo4yHocmeb 05
ynmn kaumama ynn kaumama kaumama
[onrocpoyHas 0,05 K B TeyeHune
yCTONYMBOCTb 10 net®
Mpumevanuns:

a [pepenbHoe 3Ha4YeHUe, NONyHEHHOE B UCCNeA0BaHUAX aTMocthepHol nsmenynsoctn (WMO, 1970).
b TMpenenbHoe 3HaYeHMe, OCHOBaHHOE Ha TpeboBaHMAX K HablOAEHMAM ONopHOI asposiornyeckoinn cetn FTCHK (WMO, 2009).
¢ [lpepenbHoe 3HaveHue, Nony4YeHHoe 13 6a3bl AaHHbIX C Tpe6oBaHUAMM BMO B oTHoweHun Habntoperunii (OCKAP/MotpebHoctn; cmv. WMO, 2014), koTopas BeaeTcs B pamkax

perynapHoro o63opa notpe6HocTteit Komuccmm no ocHosHbIM cuctemam (KOC), no coctoaHumio Ha aBryct 2011 .

Ta6nuua 12.B.3. NepeyeHb npeaesnbHbIX 3Ha4eHUN, NpuHATbIX TCHK/BMO pns asponornyecknx usMepeHuin BlakHoctu npuéopamm

Cnodi

Llenesas Llenesas lMepcnekmusHas lepcnekmusHas [Mopozosas lMopozosas
moyHocmb 0n15 moyHocms 0515 moYHocmb 0n15 moyHocmo 0515 moYHocmb 0n15 moyHocme 0515
yrr kaumama qrr kaumama yrin Kkaumama
HuxHas Tponocdepa MorpewHocTb 2°-4<% OB 4% OB 16 % OB 6% OB 40 % OB 10 % OB
HuxHas Tponocdepa BeptukanbHoe 100 m 50°-500¢m 200 m 800 ™M 1 km 2 KM
paspelueHue
BepxHss Tponoccepa MorpelwHocTb 4% OB 4% OB 16 % OB 6% OB 40 % OB 10 % OB
BepxHss Tponocdepa BepTukanbHoe 300 m 100°-500¢ ™ 500 m 800 ™M 1 kM 2 km
paspelleHue
HuxHas ctpatocpepa  [MorpeltHocTb 10 % 4% 16 % 6 % 40 % 10 %
Ko3(pbuumeHt Koa(ppuumeHT Ko3(pbuumeHTt ko3 puumeHT Ko3(pbuumeHTt Koa(ppuumeHt
nepemellnBaHNsA  MepeMelunBaHMs  MNepemMellMBaHMA  MNepeMellnBaHUs  NepeMeluMBaHMa  NepemMellnBaHuns
ppmv ppmv ppmv ppmv ppmv ppmv
HuxHsas ctpatocchepa  BepTukanbHoe 1 km 100°-500¢m 1,5 km 800 ™M 3 kM 2 kM

pa3pelueHue
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Crnoti Llenesas Llenesas lepcnekmusHas [MepcnekmueHas lMopozosas lMopozosas
moyHocms 0515 moy4Hocmb 0N moyHocms 0515 moy4Hocme 0N moyHocmes 0515 moyHocmes 0515
qnn Kkaumama qrn Kaumama qrn Kaumama
BepxHsas ctpaTtocepa  [MorpewHocTtb He yCTaHOB/IEHa 4% He yCTaHOBJ/IEHa 6 % He yCTaHOBJ/IEHa 10 %
Ko3(pbuumeHT Koa(pbuumeHT Ko3(pbuumeHT
nepemMelLnBaHmnA nepemMeLLnBaHmA nepemMelLnBaHnA
ppmv ppmv ppmv
BepxHas ctpatocpepa  BepTukanbHoe He ycTaHOBJ/1IeHa 100°-500¢m He ycTaHOBJ/1IeHa 800 ™m He yCcTaHOBJ/1IeHa 2 KM
paspelueHune

[onrocpoyHas 0,3 % B Te4yeHue
YyCTONYNBOCTb 10 net®
Mpumevanunsa:

a [lpepenbHoe 3Ha4YeHMe, NONy4YeHHOe B UcCnefoBaHUsaX atmochepHoi nsmenumsoctn (WMO, 1970).

b lMpenenbHoe 3HaYeHne, 0OCHOBaHHOE Ha TpeboBaHUsAX K HabNOAEHNSM ONOPHOI asponoruyeckoin cetn TCHK (WMO, 2009).

¢ [lpepenbHoe 3Ha4veHWe, NoNy4YeHHOe 13 6a3bl AaHHbIX C Tpe6oBaHMAMU BMO B oTHoweHun HabntoaeHunii (OCKAP/MoTtpebrHoctn; cM. WMO, 2014), koTopas BeAeTcs B pamkax
perynsapHoro o63opa notpe6Hocteit Komuccmm no ocHoBHbIM cuctemam (KOC), no coctoaHumto Ha aBryct 2011 .

MpumeyaHune: TpeboBaHus perynspHoro o63opa notpe6HocTeit u FTCHK oTHOCATCA K yeNbHO BNIaXHOCTW, O4HAKO 3TO MPUBOAUT K CJIMLLKOM CTPOTUM NpeAe/ibHbIM 3Ha4eHUSAM
B C/1051X, B KOTOPbIX OTHOCUTE/NbHAs BNaXXHOCTb C/IULLIKOM HU3Kas B HUXHeN 1 cpeaHeii Tponocdepe. Mo3ToMy 3Ha4€HUS NPUBOAATCA B BUAE NPUGIN3NTENBHO SKBUBANEHTHOM
OTHOCUTE/IbHOW BNaXHOCTK, a KO3 DULMEHT NepemMellnBaHns CleyeT UCNOo/b30BaTb MPU OYeHb HU3KUX TeMNepaTypax Uamn B cTpatocdepe.

Ta6nuua 12.B.4. NepeyeHb npeAenbHbIX 3Ha4eHWUI AN5 NorpewHocTu (K = 2) n BepTuKaibHOTo paspeLleHus A5 reonotTeHuMasibHOM BbICOTbI
nosepxHocTu 100 rlfa n ypoBHeit 0co6bix TOYEK B COOTBETCTBUM C NpeAe/ibHbIMU 3HaYeHUAMU, npuHaTbiMu TCHK/BMO ans nsmepennii
TemmnepaTypbl Ha BblCOTax

Cnoli Lienesas mo4Hocmb ons YIll1 Lienesas mo4Hocmb 0ns kaumama [lepcnexkmusHas mo4Hocmb 015
qrir
MoeepxHoctb Ao 100 rMa MorpewHocTb 24rn.m (= 0,4 KTemnepatypbl 12rn.m (=0,2 KTemnepaTtypbl 50rn. m (=0,8 Ktemnepatypel
cnos) cnos) cnos)
HuxHasa Tponocdepa MorpewHocTtb 40rn. m 16 rn. m B cpeiHem 120rn. m

B U3MEepeHUNn
Temnepartypbi?
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Cnoli Llenesas mo4Hocme 0ns YI1M1 Llenesas mo4Hocms 0015 knumama [lepcnekmueHas moyHocme 0715
qnn
HuxHas Tponocdepa MorpeluHocTb ANs 30rn.m
HVXXHeN rpaHunLbl
obnaka®
BepxHsas Tponocdepa MorpewHocTb 40rn. m 14 rn. M B cpeaHem 120 rn. m

B U3MepeHNun
TemnepaTypbl?

HwxHsas ctpaTtocdepa, MorpewHocTs 70rn.m 48 rn.m 200rn. m
3KBaATOPMa/ibHaA 30Ha B M3MepeHnN
Temnepatypbi®

HuxHas ctpatocdepa, MorpewHocTb 100 rn. m 68rn.m 300 rn. m
BHETpONMYecKne panoHbl B M3MEpeHnN

Temnepatypbl?
BepxHas ctpaTocdepa MorpewHocTs 80rn. m 60rn. m 240rn. m

B MU3MEpeHUn
Temnepatypbl?

JonrocpoyHas 4-8 rn. m B TeyeHune 10 net
yCTOMYNBOCTb

Mpumevanuns:

a [lpepenbHoe 3HaYeHMe ANA OWINMGKY ONpeAeNeHNs BbICOTbl AaeT TUMMYHYIO OLLIMGKY onpeAeneHuns TeMnepaTtypbl, paBHYO MON0BUHE 3Ha4YeHUA, yKa3aHHOro B Tabnuue 12.B.2 ona
npeaesbHbIX 3Ha4YeHUIi TemnepaTypbl.

b TlMpepenbHoe 3Ha4YeHne, ycTaHOBAEHHOE AN 06eCne4eHns COOTBETCTBMA C U3SMEPEHUAMM NMPM NOMOLLLM ONepaTUBHbIX 1a3epHbIx 061akOMepPOB B HUXHEN Tponocdepe.



NMPUNOXEHUE 12.C. PEKOMEHAALUU MO OPTAHU3ALUUN
CPABHEHUU PAAWNO30HA0B U YYPEXXAEHUIO LEHTPOB
NMPOBEAEHNA UCMNbITAHUN'

YACTb | — PEKOMEHAALLUM MO OPTAHU3ALUU CPABHEHUW PAAVUO30H,0B

1. BBegeHue

1.1 HacTosime pekoMeHaaumMm NCXoasT U3 TOro, YTO NpoLLeypbl, KOTOpble
NPUMEHSOTCA Pa3/IMYHbIMU LeHTPaMu UCNbITaHWUA, COOTBETCTBYIOT NpoLLeAypam, NPUHATbIM
APYTVMU HauMOHaNbHbIMU U MEXAYHaPOAHbIMU opraHu3aumsamu. Mpu 3ToM Takxe
npeanonaraetcs, 4to OpraHM3aLMOHHbI KOMUTET ByaeT chopMUPOBaH U3 Y4aCTHUKOB
(YneHoB), 3anHTepeCcOBaHHbIX B NPOBEAEHUM CPaBHEHW PaMO30HAO0B, U YTO, MO KpanHei
Mepe, OAMH U3 Y1eHOB KOMUTEeTa He ByeT NpeACTaBAATb HU OAHOTO U3 Y4aCTHUKOB UCMbITaHWU
AN TOoro, 4To6bl 06€EcneynBaTb PyKOBOACTBO NPOBEAEHNEM CPaBHEHNI PaiMO30H/OB.
MprBneyeHne Takoro HeE3aBMCMMOTO OT YHaCTMS B UCMbITAHUAX Y1€Ha KOMUTETa SABNSETCA
BaXXHbIM /151 TOTO, YTOObI M36€eXaTb NPeAB3ATOCTU NPY NJAHUPOBAHUN CPAaBHEHWIA.
Heob6xoanmo Takxe o6s3aTenbHO NpeaycMOTpeTb IGO0 akTMBHOE y4acTMe B CPaBHEHUAX
COTPYAHUKOB NPOU3BOANTENEN PaAN030HA0B, IM60 NPOBeeHNe NOArOTOBKM U 3anycka Taknx
paAno30HA0B HE3aBUCUMbIM ONepaTUBHbLIM NePCOHaNOM OpraHu3aLmmn, NpuH1MatoLLen y cebs B
CTpaHe CpaBHEHUS pagMO30HA0B.

1.2 Bce cpaBHeHus pasnunyatotca mexay co6oi 4o onpeAesieHHOM CTeNeH, MO3ToOMY
HacTosLMe pekOMeHAaLnmn JOXKHbI TOJIKOBAaTbCA TOJIbKO B Ka4ecTBe 0606LLeHHOro nepeyHs

3aja4, KoTopble He06x0AMMO BbINONHUTL. Ecnn noTpebyetcs, OpraHn3auMOHHOMY KOMUTETY

cnepyeT BHOCUTb U3MEHEHMSA, HO He B yLLep6 4OCTOBEPHOCTU Pe3y/bTaToB U Hay4HOW OLeHKM
ncnblITaHUMA.

1.3 NToroBble oT4eTbl NPOBOAMBLUNXCSA PaHee CPaBHEHUI U OTHETbl OPraHN3aLNOHHbIX
COBELLaHN APYTNX OPraHM3aLMOHHbBIX KOMUTETOB MOTYT 6bITb MCMOJ/Ib30BaHbl B Ka4ecTBe
npumepa MeToA0B NpoBeaeHns cpaBHeHniA. CekpeTapuat BMO posixkeH coxpaHaTb 3Tn
npeablayLme oT4eTbl 1 obecneynsaTtb AOCTYN K HUM.

2. Llenu cpaBHeHUi

2.1 Llenv cpaBHeHWUM A0MXKHBI 6bITb ACHO CPOPMYIMPOBaHbI, COAEPXKATb NepeyeHb
0XXNAAaeMblx pe3ynbTaToB CPaBHEHUI U onpeaensTb, Kaknm o6pa3om 6yAyT pacnpoCTPaHATLCA
nony4eHHble pesynbTtaTsl. [lepen OpraHv3aLMOHHBIM KOMUTETOM CTOUT 3aja4a PacCMOTPETb
oXunpaaemble pesynbTaTbl CPaBHEHWN PaAN0O30HA0B, 3apaHee BblISBUTb U NpeAyrajaTtb /llobble
noTeHumManbHble NnpobaemMbl. Ponb OpraHn3aunMoHHOro KOMUTETa 3akIlo4HaeTcs B o6ecrnevyeHnn
PYKOBOACTBA, HO OH Tak>ke 06s3aH BblpabaTbiBaTb AICHbIE U NOAPOGHbIE POPMYINPOBKU
OCHOBHbIX LLe/1el, a Tak>Ke KpUTepUU 419 OLEHKM NOSTyHeHHbIX pe3ynbTaToB. OpraHu3aLOHHbIN
KOMUTET JO/IKEH Takxke onpeaenaTb, Kak Hauny4wmnm o6pa3om o6ecrneymTb ycnewHoe
npoBefeHne CpaBHEHN NyTEM NCMONb30BaHMA UMEIOLLMXCA PyHAAMEHTaIbHbIX 3HAHUI U
HaKOMJIEHHOrO ONbITa NPOBEAEHNSA CPAaBHEHWUIA.

3. Mecro, BpeMs U NPOAO/IXKUTEJ/IbHOCTb NpoBeAEeHUA CpaBHeHMIﬁ

3.1 MpuHMMatoLLas opraH13aLms AonxHa npefoctaBuTb OpraHnu3aLoOHHOMY
KOMUTETY U y4acTHMKaM onucaHue npeasoXkeHHOro Mecta 1 yc10Buin (MecTonosioxeHue

' Ha ocHose CokpaujeHHO20 OKOH4aMeIbHO20 0M4ema C pe3ooUUIMU U pekoMeHOauyusmMu déeHadyamoli ceccuu
Komuccuu no npubopam u memodam HabaodeHuti (BMO-N2 881), pononHeHnue |1, n nocneayowmnx o6HOBAEHNA.
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W Ap.) NPOBeAEHNS CPaBHEHWI, XapaKTePUCTUK OKPY>KatoLLLel cpeabl, KIMMaTON0rMYeCKnX
napameTpoB 1 penbeda MecTHOCTU. [pUHMMalOLLAs opraHM3aLns AoKHa Takke COO6LUTb
UMS PYKOBOAUTENS UM aIMUHUCTPATOpa NpoeKTa, KOTopbli 6yaeT oTBeYaTb 3a onepaTUBHYIO
[lesATe/IbHOCTb BO BPeMSs MPOBeAEHNS CPaBHEHUI U BbICTYNaTb B PO/ KOHTAKTHOIO nLLa AN
OKa3aHusl HeEOBXOANUMOT0 COAENCTBUS.

3.2 OpraHun3auMOHHbI KOMUTET A0/IKEH NOCETUTb NPEAOXKEHHbIN LLEHTP

npoBeAeHNs CpaBHEHWI, YTOObI BbIACHWUTb, COOTBETCTBYIOT /1M 3aZia4aM ero TexHn4yeckme
BO3MOXHOCTU U1, €C/IN 3TO HEOO6XOAMMO, NPEANOXUTb BHECTU U3MeHeHMA. [1ocsie Toro

kak OpraHmM3aLMOHHbIN KOMUTET NPU3HaeT aAekBaTHOCTb NPEA0XKEHHOIO LLeHTPa 1 ero
BO3MOXHOCTEN, PyKOBOAMUTE b NPOEKTa A0/HKEH NOAFOTOBUTbL ONMCAHME MeCTa 1 OKpY>KatoLL el
ero cpefbl 418 pacnpocTpaHeHns cpean y4aCTHUKOB CpaBHeHUN. PykoBoanTenb NpoekTa,
3HaKOMbIN ¢ rpaddMkoM paboTbl NPUHUMaLOLLLE OpraHn3aLmu, LOJXKEH onpeaenTb AaTy Havana
CpPaBHEHWUI N UX NPOAONXKUTENbHOCTb. Konus aToro rpadurka fosxkHa 6biTb NpegoCcTaB/ieHa
OpraHu13auMoOHHOMY KOMUTETY.

33 [Momnmo pgatbl Havana CpaBHeHVIVI pykoBOAUTE/Nb NPOEKTa AO0J/IXKEH NPEANTOXNTb
4aTy, Koraa €ro noJiuroH nposegeHuns MCNbITaHU 6}/ﬂ,eT npeanocrtas/ieH ANnA yCTaHOBKU
O60py,EI,OBaHVIFI Y4aCTHUKOB, N OpraHn3oBaTb NMNOAK/IKOYEHNE K CUCTEME c6opa AaHHbIX.
HEO6XO,CI,I/IMO npeaycMoTpeThb BblAE/I€EHNE BpEMEHN BCEM YHAaCTHUKAM AJ19 NPOBEPKA

N TeCTUpPOBAHNA O60py,CI,OBaHl/Iﬂ A0 Ha4alla CpaBHeHI/IVI, a Takxxe npeaoctaBuTb M
OONO/IHUTENIbHOE BpeMsA A4 TOro, 4YTOObI onepartopbl O3HAKOMUINCb C,CI,eVICTByIOLLI,I/IM nopsaaKom
BbINMOJIHEHNA pa60T Ha NMNOJINTOHE.

4. YyacTue B cpaBHEHUSAX

4.1 B cooTBeTCTBUM C TpebOBaHUAMM PYKOBOAUTENb NPOoekTa U/unmn OpraHn3aLnoHHBbIN
KOMUTET A0/KHBI NpUrnacutb Yepes leHepanbHoro cekpetaps BMO cTpaHbl-4/ieHbl NPUHATDL
y4dacTue B cpaBHeHMAX. OaHaKo, Kak TOIbKO yYaCTHUKN onpe/eseHbl, PyKOBOAUTE/b NPOEKTa
[OJ/IKeH B3Tb Ha ce6s BCe nocaeyioLme Wwarm no B3anMoAenCTBUIO C y4aCTHUKAMM.

4.2 PykoBoanTENb NPOEKTa AOMKEH COCTaBUTb MOAPOOHbIN BONPOCHUK, KOTOPbI
paccoinaetcs lfeHepanbHbiM cekpeTapeM BMO BceM yHacTHMKaM C LLie/1blo NONyYeHUS
MHpOopMaLUKM 0 KaxA0oM TUNne NPUBGOPOB, MPeANOXKEHHbIX ANA CpaBHeHWUN. [Tpeanonaraercs,
4TO yYaCTHUKWN NPeAoCTaBAT MHPOPMaLLMIO O HEOOXOAMMBIX pa3Mepax NoMeLLeHNa ANs
060pyAoBaHMA, CpeacTBax CBA3M, 0COObIX TPe6OBaHUAX K MOAK/IIOYEHMIO annapaTypsbl

N xapakTepucTmkax nporpammHoro obecnedeHmsa. OHKM Takxke AOMXKHbI MPefoCTaBUTb
COOTBETCTBYIOLLYIO JOKYMEHTaLMIO0 C ONMCaHNeM CBOEro Ha3eMHOTIo U MOABELLEHHOrO K
rasoHamnosIHeHHOl 060/104Ke KOHTPOJIbHO-U3MEPUTENBHOTO 060PYA0BaHNS.

43 BaxkHO, 4TOObI yHaCTHUKN NPeAO0CTaBUAN MHOPMaLMIO O MeToANKe KannbpoBKu
CBOMX PaZMO30HA0B, OTBEYaloLLEen CTaHAapTaM 06pasLLOBbiX CPeACTB U3MEPEHNN. XOTa n
oXuaeTcs, 4To B CpaBHeHUAX 6yAyT y4acTBOBaTb onepaTuBHbIe PaAMO30HAbI, 3TO He BCeraa
06s3aTe/IbHO; HOBbIE UM UCCeA0BaTeNbCKME TUMbI PaANO30HA0B MOTYT 6bITb 4ONYLLEHbI K
Yy4acTUIO B UCMbITAHWUAX MO COMTaCOBAHWUIO CO BCEMW YHaCTHUKaMM CPaBHEHWUI, pyKkoBoAUTeENEM
npoekTa n OpraHn3auMOHHbIM KOMUTETOM.

5. O6sizaTennbcTBa
5.1 Yyacmuuku
5.1.1 Y4acTHUKM OTBeYaloT 3a NepeBO3Ky CBOEro 060pyA0BaHNS U Pacxobl, CB3aHHble C

Takol NnepeBO3KON.

5.1.2 Y4acTHUKM yCTaHaBAMBaIOT U AEMOHTUPYIOT CBOe CO6CTBEHHOE 060pyAOBaHNeE
Mo corsiacoBaHuIo C pykoBoauTesieM npoekTa. lNpuHmmMatoLLas opraHmsauma B cyiyyae
Heo6Xx04MMOCTM OKa3blBaeT MOMOLLLb B pacnakoBKe 1 yrnakoBke 060pya0oBaHUs.
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5.1.3 YyacTHUKK o6ecneymBatoT CBOM CUCTEMbI BCEM HEOOXOAUMbIM BCMIOMOTaTe/IbHbIM
obopyaoBaHueMm, KpenexKxHbIM1 NpMcnocobaeHnamm 419 Ha3eMHOro o6opyaoBaHuMS,
CUTHaJIbHBIMU N CMA0BBIMU Kabensamu, 3anacHbIMU 4aCTAMU N PacXoA4HbIMU MaTepranamu.
YyacTHUKn obecneymBatoT 4OCTYN (€CAM BO3HMKaAeT HEO6XOANMMOCTb B OKa3aHNM MOMOLLLN

CO CTOPOHbI MPUHMMaOLLLEN OPraHn3aLmnm) K Nogpo6HbIM MHCTPYKLMSAM U PyKOBOACTBAM,
Heo6X0AMMbBIM A1 YCTaHOBKM, IKCM/TyaTauum n o6cyxkunBaHms o60pyaoBaHus, a Takxke, B
c/lyvyae Heo6x0ANMMOCTH, KanMbPOBKM.

514 YyacTHUKN noAnncblBatoT CorlalieHne o NpoToKoJie nepeaadn AaHHbIX B paMKax
npoBOANMOro CpaBHEHUA.

5.2 OpzaHu3ayus, npuHuMdaioujas y ce6s cpaeHeHus

5.2.1 MpuHUMatoLLas opraH13aLms npu He06xo04MMOCTM OKa3blBaeT MOMOLLLb
y4acTHMKaM B pacrnakoBKe U yCTaHOBKe 060pyaoBaHMA U NpefoCTaBAseT BO3MOXHOCTU AN
XpaHeHUs Heo6X0AMMOTro NMYLLLECTBA, TAKOTO Kak pacXofHble MaTepuasbl, 3anacHble 4acTu 1
TeXHUYecKas JoKyMeHTaLums.

5.2.2 MpuHMMatowas opraHnsauuns, npyu Heo6xoAMMOCTH, NpefoCcTaBseT
BCMoMoraTe/ibHoe 060pyAoBaHue, eC/IM TaKoe UMeeTCa y Hee.

5.2.3 MpuHUMatoLLas opraH13aLms, Npu Heo6xoAMMOCTU, OKa3blBaeT MOMOLLLb
y4acTHUKaM B NOAKIOYEHUN K 060PpY0BaHMIO NPUHUMalOLLLEN opraHu3aumm ans cbopa
JaHHbIX.

5.24 MpuHMMaloLLas CTOpoHa rapaHTMpyeT Haanexatlee cobnogeHne Bcex NPaBoOBbIX
06a3aTeNbCTB, CBA3aHHbIX C MPOBEAEHMEM a3POJIOTMYECKMX N3MepPeHnin (Hanpumep,
aBMaLMOHHbIe MpaBW/ia 1 NpaBu/ia UCMOJIb30BaHMA PagMo4acToT CTPaHbl MPOBeAEHNS
CpaBHeHW).

5.2.5 MpuHMMaloLwas opraHn3aumnsa MoxeT NpeaoCcTaBaAATb MHOPMaLMIO MO TaknM
BOMNPOCaM, Kak pa3MellleHne y4acTHUKOB, MECTHbIV TPaHCMOPT M MOBCeAHEBHAN NOTMCTUYECKas
noajepxka, Ho oHa He o653aHa (hHaHCMPOBAaTb MOKPbITUE PACXOA0B, CBA3AHHbIX C
pa3melleHrem nepcoHana.

6. PernameHT npoBefeHNs cpaBHEHUMN

6.1. P)/KOBO,CI,VITeﬂb npoeKTa OCyLeCTBNAET KOHTPO/Ib 3a BCEMU UCTbITAHNAMAU N BEAET
perncrtparuto Ka)Kﬂ,Of;l CBA3KN paAMO30HAOB HapAaay Co BCEMN COOTBeTCTB)/IOLLI,Ef;I MHCIDOpMaLI,VIeVI
O pagno3oHAax, Haxo4AWKNXCA B NOJIETE, a TAKXKE METEOPO/TIOTNHECKNX YCHOBMVI.

6.2 3ameHbl 060pyA0BaHMA NIV NPOrPaMMHOro obecneyvyeHnsa pa3peLlatoTcs

Mo coriacoBaHuio C pykoBoauTesieM npoekta. Heo6xoanmo yseaomMuTb 06 3TOM ApYrux
y4aCTHMKOB. PykoBOAUTE/Ib MPOEKTa 3ano/IHAET XYy PHaJl, cogep>kaLlmii 3anmcu o060 Bcem
obopyanoBaHUM, 3a4eCTBOBAaHHOM B MPOBEAEHUN CPAaBHEHWUI, 1 060 BCeX MPOU3BEAEHHbIX
3aMeHax.

6.3 PaspemaeTca npoBegeHne He3Ha4YUTEJIbHbIX PEMOHTHbIX pa60T (Hanpwmep, 3aMeHa
npeaoxpaHnTena n ,Cl,p.), He OKa3biBaloWWNX BINAHNE Ha TOYHOCTb M3Mep6Hl/Il7I annapartypbl.
PyKOBOﬂ,I/ITe}'Ib npoeKkTa A0/1XKEH ObITb OCB€AOMJIEH O TAKUX HE3HAYUTEJ/IbHBIX PEMOHTHbBIX
pa60Tax, O 4eM AenaeTca COOTBETCTBYOLAA 3aNnChb B XYypHale.

6.4 lNpoBepka HacTPOWKKM 1 06CnyxmnBaHne o60pya0BaHMA yH4aCTHUKaMU CNbITaHURA,
TpebyloLme NpuBevYeHns cneLnanmcToB Uan cneumanbHoro o6opyaosaHus, paspeLuarTcs
nocsne ysefoMneHns o6 3Tom pykoBoAnTeNs NpoekTa.

6.5 Mobas npobnema, koTopas CTaBUT NOJ Yrpo3y NONyYeHHble pe3ynbTaTbl CPaBHEHUM
nnn paboty noboro obopyaoBaHuUs, f0KHa ObITb pacCMOTPEHa PYKOBOAUTENIEM NPOeKTa.
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7. C60op paHHBIX

Al OpraHu3aunoHHbIN KOMUTET AOXKEH COrNlacoBaTb COOTBETCTBYIOLLME NpoLeAypbl
cbopa AaHHbIX, TakUX Kak YacToTa MPOBeAeHNA U3MEPEHU, MHTEPBasbl MEXAY U3MEPEHUAMMU,
ocpefHeHue AaHHbIX, NpeaBapuTenbHas 06paboTka AaHHbIX (MOXeT OblTb OrpaHUyeHa B CUy
(pyHKLMNOHaNbHBIX BO3MOXHOCTEN OTAENbHbIX Y4aCTHUKOB), (POpMaThl AaHHbIX, ONepaTUBHbIN
KOHTPO/b Ka4yecTBa, KOHTPO/b Ka4YeCTBa MOyYEHHbIX Pe3ynbTaToB U CTaTUCTUYeCKas
OTHYETHOCTb.

7.2 [eicTByOLWMiA Ha HaYanbHOM 3Tane MexayHapoAHblli OpraHn3aLMOHHbIN KOMUTET
NpPUHMMaeT peLleHne OTHOCUTEIbHO 060PYAOBaHNS N NPOrpaMmmMHoOro obecneveHus ans cbopa
[AaHHbIX BO BpeMs UcnbiTaHus. Bce 3To 4oKHO BbIThb TLLATENIbHO NPOTECTUPOBAHO Nepej,
HavyasoM CpaBHEHW, N NpeanoYTeHne cneayeT OTAaBaTb LUMPOKO M3BECTHOMY MPOrpPaMMHOMY
obecneyeHuto s 06paboTKN AaHHbIX TUNa TOro, kotopoe onucaHo B WMO (1996b).

7.3 3agep>kka No BpeMeHu Mexay NnpoBeAeHnem HabntoAeHn N npefocTaBleHnem
[aHHbIX PYKOBOAWUTE/TIO NpOeKTa yCTaHaB/IMBAETCAa PyKOBOAUTEIEM MPOeKTa N0 COrNMacoBaHUIO
C y4aCcTHUKaMK. 3afep>KKka B OAMH YacC Noc/e OKOHYaHMa HabntoaeHuin (pa3pbiB 060104KM)
cyMTaeTCcsa npuemaemMonn.

7.4 OTBETCTBEHHOCTb 3a YTO4YHAKOLWME AaHHbIE NEepea npoBeAEHNEM aHan3a,
I'IOC!'Ieﬂ,ytOLLI,VIVI KOHTPOJIb Ka4eCTBa AaHHbIX 1 3a NPeaoCTaB/1IEHNE NTOTOBbIX JaHHbIX OCTAE€TCA 3a
pykoBOAUTENEM MPOEKTA.

7.5 PykoBoanTeNb NpoekTa MPUHUMAaET peLleHne O BbiIbope HocUTeNa nHgopmaLmm
ANA XpaHeHNs JaHHbIX, NPUHMUMas BO BHUMaHMe BO3MOXHOCTU NPUHMMaIOLLLE OpraHu3aumnm,
HO NpUMeHAeMble HOCUTeNN MHpopMaL MK 419 NPeAOoCTaB/IeHNs YyH4aCTHUKAM UTOFOBbIX AaHHbIX
MOTYT pa3/inyaTbCs B 3aBUCMMOCTU OT KOMMbIOTEPHbBIX BO3MOXHOCTEN KaXA0ro y4acTHMKa
ncnbiTaHuin. PykoBoauTenb NpoekTa A0/xeH OblTb OCBEAOM/EH O TaKUX TPe6OBaHUSAX.

7.6 P)/KOBO,IJ,VITGJ'Ib NpO€eKTa OTBEYAEeT 3a NpeaoCTaB/IEHNE UTOTOBbIX JAdHHbIX BCEM
Y4aCTHMKaM, NO3TOMY NpUHMMalkoLLada opraHn3ayuna 0/1>KHa ObITb B COCTOSIHUM noay4nTb BCE
nHanBuayanabHble CbaVI)'IbI OaHHbIX OT KaXXA0ro y4aCctHuKa.

8. O6pabGoTka U aHaNU3 JaHHbIX
8.1 AHanu3 OaHHbIX
8.1.1 OCHOBHble NPUHLUMBI aHaN13a AAHHbIX A0XKHbI ObITb PACCMOTPEHBI M 0406pEHbI

3a6nar03pemeHHo 40 Ha4ana npoBeaeHUnsA CpaBHeHVII\/'I. DTV OCHOBHbIE npuHUunsl cnegyet
BKJ/IIOYUTb B NMporpamMmmy NCNbITaHU B Ka4eCTBEe ee COCTaBHOM YacTu.

8.1.2 Me>|<,u,y y4aCTHUKaMu A0JI>KHO ObITb OOCTUTHYTO corjlacune B OTHOLLEHUN METOAa
I'IpeO6pa3OBaHVIFI OaHHbIX, a/ITOPUTMOB Ka)'lVI6pOBKI/I M BHECEHNA NonpaBoOK, TEPMNHOB

M COKpaLLeHHbIX HaVIMeHOBaHI/IVI, MOCTOAHHbIX BEJIMYUH N NCHEPNbIBAOLWEro onncaHns
NnpeaoXXeHHbIX METOAO0B CTAaTUCTUYECKOTO aHa/1n3a. anIHLI,l/II'IVIa}'IbHO Ba>XHO, 4TOObI o6pa60T|<a
OaHHbIX OCYyLLeCTB/1A/1aCb ONbITHbIMU CneunainctaMn, Ha3Ha4€HHbIMUN BMO.

8.1.3 OpraHu13auMOoHHbI KOMUTET A0/IKEH NPOBEPSATb NPUTOAHOCTb NPUMEHEHNS
BbIOpaHHbIX MpoLeAyp NPOBeAeHNs aHanM3a.

8.14 Pe3ynbTaTbl cpaBHEHM A0/MKHBI 6bITb M3y4eHbl OpraHn3aLMOHHbIM KOMUTETOM,
KOTOpbI paccMaTpuBaeT CoAepKaHe OKOHYaTe/IbHOro OT4eTa U NpUBEeJEHHbIE B HEM
pekomeHaaLnn.
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8.2 O6pabomkd daHHbIX U d0CMynHOCMb 6a3bl OAHHBIX

8.2.1 Bce cyuiecTBeHHble METEOPOIOTMYECKUNE AaHHbIEe U AaHHble 06 OKpYKaloLLen cpeae
[OJIXKHbI XPaHUTbLCA B 6a3e AaHHbIX AN Aa/IbHENLLEro UCMOoAb30BaHUA U aHa/n3a y4aCTHUKaMMU.
PykoBoanTenb NpoeKkTa OCYLLeCTBASET KOHTPO/1b 3@ 3TUMU JaHHbIMU.

8.2.2 Mocne okoHYaHMsA CpaBHeHVIVI PyKOBOAUTE/Ib NPOEKTa NpeaoCTaBNAET KaXXJ0MYy
Y4aCTHUKY MOJIHbI KOMMNNEKT OAaHHbIX BCEX YH4aCTHUKOB CpaBHeHVII\/'I.

9. OxoHYaTe/IbHbIN OTYET O NPOBeAeHNN CPaBHEHUN

9.1 P)/KOBO,CI,VITGJ'II:: NpPOeKTa rOTOBUT MPOEKT OKOHYAaTE/IbHOIO OTHETAQ, KOTOprVI
npeanocTtaB/igAeTCcs OpFaHVI3aLI,I/IOHHOMy KOMUTETY N y4aCTHUKaM CpaBHeHVII7I 4719 KOMMEHTapues
n ,Cl,OI'IOJ'IHeHVIVI. HeO6XO,EI,I/IMO OroBopuTb BpeMeHHOVI nepunojg anda nonyvyeHnsa oTBeTa.

9.2 KOMMeHTapVII/I M AONMOJTHEHUA OOJIKHbI 6bITb HanpaB/1I€Hbl PyKOBOAUTEJIIO NPOEKTa A
B KOMNM1n B OpFaHl/I3aLI,MOHHbIVI KOMUTET.

9.3 [Mocne BHeceHuns ﬂ,OI'IO}'IHeHVIVI B MPOEKT OKOH4YaTEeJ/IbHOIo OT4E€Ta OH A0J/1>KEH
ObITb npeactaB/1€H Ha pacCMOTpeEHUE OpFaHMBaLI,VIOHHOFO KOMWUTETA, KOTOprVI MOXeT
noxenatb CO6paTbCFI Aansa ero O6C}/)K,CI,GHVIFI, eCcqin 310 HeO6XO,CI,l/IMO, N MOXeT O,El,06pI/ITb 3TOT
OKOHYaTe/bHbI OOKYMEHT.

9.4 Mocne yTBepxxaeHns OpraHm3aLMOHHbIM KOMUTETOM OKOHYaTe/IbHOTO AOKYMEHTa
Ang ero nyénvkaumnm, oH Hanpasnsetca B CekpeTapuat gns nybamMkaumm n pacnpocTpaHeHns
BMO.

9.5 BocnpousBeaeHune Ansa kommepyeckux Lienen nobbix rpadpukos nan Tabam, n3
OKOHYaTe/IbHOro OTHYEeTa He pa3peluaeTca 6e3 cneymanbHoro paspetueHms BMO.

10. 3aknouMTe/ibHblE NPpUMeYaHus

10.1 OpraHun3auMOHHbI KOMUTET MOXET COM/TAaCUTLCS C TEM, YTO MPOMEXYTOYHbIE
pe3ynbTatbl MOTyT 6bITb NpeAOCTaB/eHbl TO/IbKO PYKOBOAMTENEM NPOEKTa, N HTO YH4aCTHUKMU
MOTyT NPeACTaBNATb OrPaHUYEHHbIE laHHble HAa TEXHUYECKUX KOH(DEePEHLUSAX, 3a UCKIOYEHMEM
NX COBCTBEHHbIX AAHHbIX, MOJYYE€HHbIX B XOA€ UCMbITaHUN, KOTOPblE MOTYT 6bITb MCNOJ/Ib30BaHbI
nmu 6e3 orpaHnyeHunin. Kak tonbko Cekpetapuat BMO BkiounT B rpacumk nybnvkaumio
OKOH4aTenbHOro otyeta, BMO obecneymnBaeTt 4OCTYN K 3TUM AaHHbIM BCeM YsieHam, KOTopble
nonpocATt 06 3ToM. [Mocne 3Toro YneHol UMEIOT NPaBoO aHa/IM3MPOBaTb 3TU AaHHbIE U
npeAcTaBAATb pe3ybTaTbl Ha COBELLAHUAX M B NyO6AnNKaLMAX.

YACTD Il — PEKOMEHAAL WU NO YYPEXAEHUIO LEHTPOB NPOBEAEHUSA
UCMNbITAHUN

1. BBegeHue

1.1 [na nogaep>xaHus 4OTOCPOYHOM CTabMAbHOCTM ro6anbHON CUCTEMDI
as3poJIorMyeckmx HabaAeHMN BaXXHO COXPaHATb BO3MOXXHOCTb MPOBEeAEHMNS
KO/IMYECTBEHHbIX CpaBHeHW paanMo3oHA0B. CyLecTBYIOLLME N HOBbIE ONepaTUBHbIE
CUCTEMbI PaANO30HAMPOBAHNSA SOKHbBI HA PEry1sPHON OCHOBE NOABEPraTbCsa NPOBEPKE C
NCMOJIb30BaHMEM KOHTPOJIbHbIX NPNUOGOPOB BO BpeMs MNOJIETOB. YieHbl 401KHBI 06ecneymBaTb
COXpaHeHe MUHMMAJIbHOTO YMC/ia LLeHTPOB NPOBeAEHNS UCMbITaHUIN C HEO6X0ANMOW
MHPaCTPYKTYPON ANS NpoBeAeHUS CPAaBHUTENbHbBIX UCMbITaHUI Pagn030HA0B.
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1.2 OnbIT npoBeaeHus nocne 1984 r. cepun cpaBHeHuU pagnosongos BMO
nokasblBaeT, YTO He06X0AMMO UMEeTb PAA LLEHTPOB 151 TOro, YTO6bl NPOBOAUTL CPABHEHMS
paano30HA0B MPKU pasHOO6pPa3HbIX NOMETHLIX YC/0BUAX.

1.3 Pa6oTa AaTyMka OTHOCUTE/IbHOM BJIAXXHOCTU OCOBEHHO 3aBUCUT OT YC/I0BUM
BO BpeMS$ MUCMbITaHWN, HaNnpumep, koan4yecTsa 061a4HOCTU M AOXKAEBbIX 0CaAKOB BO BPeEMS
nogbemMa paAno30HAa, UK OT TOro, BbICOKAs UM HMU3Kas BJIaXHOCTb Y MOBEPXHOCTMU.

1.4 MorpelHoCTM B U3MepeHnn TeMnepaTypbl B AJHEBHOE BPeEMS 3aBUCAT OT
COJIHEYHOro anbbeno 1 TeM cambiM OT anb6e0 MOBEPXHOCTU 1 06/1a4HOro NokpoBa. Takum
06pa3om, NOrpeLLHOCTM B ONpeaeneHnn TemnepaTypbl B MPUOPEXHbIX U KOHTUHEHTaNbHbIX
parioHax MOTyT 3Ha4YMTeNbHO pasnnyaTbcs. [orpewHocTn, 06yC/IOB/IEHHbIE BANAHNEM
MH(pakpacHOro n3ny4YeHns Ha gaT4ymk TemnepaTypsbl, OyayT 3aBUCETb HE TOIbKO OT COCTOSHUSA
noAcTUNatoLLLel MOBEPXHOCTU U pacnpeaeneHns o61aqyHOCTH, HO M OT Temnepartypbl
aTMocdepsbl. [103TOMy NorpeLHoOCTM B ONpeAeneHm TeMnepaTypbl B pe3ynbrate BANSAHUS
MH(pakpacHOro n3nyvyeHuns B Tponukax (Hanpumep, B6a13n Tpononaysbl) 6yAyT COBEPLUEHHO
APYTMMU MO CPaBHEHMIO C MOTPELLHOCTAMW B CPEAHUX LUMpPOTax.

1.5 nOFpeLIJHOCTVI npu HabtoAeHUAX 32 BETPOM Ha BbICOTAaX C NOMOLLLbIO MHOTUX
as’3poormM4eCcknx CNCTEM 3aBUCAT OT yAa/TIEHHOCTUN paAn0O30HAa OT MeCTa €ro 3anycka (a TakKXe
Yyrna HakJ/ioHa TpaekTopuun nosieta pap,wo30H,u,a). |_|03TOMy CpaBHEHNA O0/1>)KHbI NPOBOANTLCA B
YCNOoBUAX Kak cna6oro, Tak N CUJIbHOIO BE€TPa Ha BbICOTax.

2. Tpe6oBaHus kK MaTepuaibHO-TeEXHUYeEcKoM 6ase LLeHTpa

2.1 LleHTp, noaxoAsLWMn A9 NPOBeAEHUS UCMbITAHWUIA, OMKEH UMETb OCTAaTOYHO
3aaHui/nomeleHnin Ans obecneyeHns paboTbl, KaK MUHUMYM, YeTblpeX Pa3/INYHbIX CUCTEM.

2.2 LleHTp nomkeH o6ecneymBaTh BO3MOXHOCTU 418 U3MEPEHMSA C XOPOLLNM Ka4eCTBOM
NPU3eMHOIN TemnepaTypbl, OTHOCUTENbHON BIAXXHOCTU, AaB/ieHNs 1 BeTpa BO6AM3N NioLwaaok
AN4 3anycka pagMo3oHA0B. BO3MOXHOCTb NpoBeAeHNs AONOAHUTENIbHbBIX 06Pa3L,0BbIX
n3MepeHuii TemnepaTyp, AaBAEHUA N OTHOCUTEIbHOMW BAAXXHOCTM AaBaso O6bl NPenMyLLeCTBO
TakoMY LLeHTpY.

23 LleHTp npoBeAeHns nCnbiTaHNM JOMXEH MMeTb CpeAcTBa A4 obecnedyeHuns
NPSAMbIX U3MEPEHNI reonoTeHLMaNbHOW BbICOTbI BO BPEMS UCMbITaTeNbHbIX N0NETOB (BO3MOXHO
C UCMONb30BaHMEM pPaAno30oHaa C Mo6anbHOM CUCTEMON ONpeAe/ieHNs MeCTOMNO0XEHNS
(TCOM), nossonstoLein onpeaenaTb BbICOTY C BbICOKOM TOYHOCTbIO).

24 LleHTp npoBeaeHna UCNbITaHUI J0/KEH UMETb YCNeLHO OYHKLMOHUPYIOLLLUIA
Ha3zeMHbIN gatynk ¢ [COM ans nsmepeHus NHTerpaabHOro CoAep)KaHnsa BOASHOro napa unm
Ha3eMHble pagMoMeTpbl U HTePdEPOMETPBI.

2.5 B LEeHTPEe npoBeaeHUA MUCMNbITaHUN XenaTeNbHO UMETb CUCTEMbI Ha6)'IIO,CI,eHVIVI 3a
O6ﬂaKaMl/I, TaKne Kak na3epru7| BbICOTOMEP A/14 U3MepeHnA HUXHEN rpaHnLbl O6J'Ia‘-IHOCTI/I, n
PaanonoKkaTopbl, onpeaendaoumne xapaktTepncTtukn obnavyHOCTK.

2.6 JNlvnpap ana nsmepeHuii aspososnieit U nnaap ANs U3MepeHns OTHOCUMTEIbHOMN
BJ1aXXHOCTU, MOTYT Takke 0Ka3aTbCA NOJIE3HbIMU B LLIEeHTPe NPOBEAEHNSA UCTIbITAHWA.

2.7 LleHTp npoBeaeHnsa UCNbITaHUI f0/KEH 6bITb 0A06PEH HaLMOHAIbHBIMW OpraHamm
Mo KOHTPOJI10 3@ BO3AYLLUHbIM MPOCTPAHCTBOM A5 3aMyCKOB 60bLUNX Fa30HaMNOAHEHHbIX
o6onoyek (sec o60n04kn 3 000 rp) c none3HoON rpy30N0AbEMHOCTBIO A0 5 KI. AHrapbl Ans
HamnoJiHeHns 060104€eK A0JIXKHbI MO3BONATb 3anyckaTb Takne 6onbLune 06010YKMN.
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3. Mpepnaraemsblie reorpaduyeckme permoHbl A5 UCNbITaHUM

3.1 [.na T0oro 4to6bl CMOCO6CTBOBATHL MPOBEAEHMIO NCNBITAHNIA OCHOBHbBIMU
NPON3BOANTENAMM PaAMO30HA0B Lies1ecoobpa3HO COXPaHATb UM CO34aTb LLEHTPbI 414
ncnbiTaHWi B cpeaHux wnpotax B CeBepHoli Amepuke, EBpone n A3nun. B ngeane kaxabin ns
3TUX PErMOHOB A0/IKEH UMETb, KAk MUHMMYM, ABa LeHTPa, OAMNH C NPUbpexkHbIMU (MOPCKMMM)
YCNOBUAMU U APYTOM BHYTPU KOHTUHEHTA.

3.2 Kpowme Toro, uenecoob6pasHo onpeaent MUHUMYM [iBa LLeHTpa B TpOnukax,
0COBEHHO AN UCMbITaHUI AaTHNKOB OTHOCUTE/IbHOW BaXHOCTH.

3.3 Ecan ynomsaHyTble Bbille r1aBHble LLeHTPbl MPOBEAEHUS UCNbITAHUI He
ob6ecne4ynBaloT afekBaTHble SKCTPEMasibHbIe YC/IOBUSA AN UCNbITAHMUA aT4MKOB OTHOCUTE/IbHOM
BNAXHOCTUN (Hanpumep, yCN0BUA C O4EHb HU3KOM BAAXHOCTbIO Ha MaJsiblX BbICOTAX), MOXET
BO3HUKHYTb HEO6XOAUMOCTb BbI6PaTh AOMOIHUTE/IbHbIE LLEHTPbI NPOBEAEHMSA UCMbITAHNI

B 3aCyLL/INBbIX PanloOHax Uaun TaMm, rae npusemMHble TemnepaTtypbl BO34yxa O4eHb HU3KMe

(ke -30 °C 31moin). Bo3MOXHO, HEKOTOpPbIE U3 HUX MOTYT GbITb BbIGPaHbI U3 yxe
pyHKUNOHUPYIOLWMX LeHTpoB [PYAH.

YACTDb IIl — PYKOBOAALLUE YKASAHUA MO UCMTBITAHUAM ONbITHbIX OBPA3LLOB

1. BBegeHue

1.1 KpynHble cpaBHeHMs paano3oHaos BMO opraHusytotcs npubansmTensHo
Kaxable 5-6 neT, To eCTb, koraa 6o/bLUasd rpynna N3roToBuTeNein MoXeT U3BJ1eYb NOb3y U3
KPyMHOMacLITabHOro NCMbITaHUA CUCTEM, KOTOPbIE YyKe MPOLUAN MPOTOTUMHbIE UCMbITAHUA.
[ns HOBbIX NPOEKTOB UK TeX U3roTOBUTENEI, KOTOPble paboTatloT Haj yCTpaHeHeM npobnew,
BbIIB/IEHHbIX BO BPeMS CpaBHeHUI paano3oHaos BMO, Heo6xoaMMo NpoBOANTL MeHee
MacluTabHble 1 60/1ee felleBble UCMbITaHUA.

1.2 Bo3MOXHO AN M3roToBUTE/IEN, NbITAIOLWLNXCSA NPOAEMOHCTPUPOBAaTh, 4TO NpobsieMa
6bl/1a yCTpaHeHa, yd4lle BCero NpoBOAUTb UCMbITAHMA Ha OAHOM U3 UCMblTaTe/IbHbIX MO/IMTOHOB
KIMMH, cneynanbHO BblAENEHHbBIX A1 3TUX Lenen.

1.3. C apyrovi cTopoHbl, pu pa3paboTke 1 BbIGOpe HOBbIX KOHCTPYKLMOHHbIX PeLLeHUA
AN paAno30HA0B Ha HaLMOHaNbHOM YPOBHE MMEET CMbIC/1 NPOBOAMUTbL UCTbITAHMSA ONbITHOTO
o6pasLa Ha NoAXOAALLMX HALLMOHAbHbIX MIoWajKax.

2. PekomeHpyemasn npoueaypa

2.1 NcnbiTaHns ang noaTBep>KAeHMS TOro, YTo Npo6aeMbl Obl/Iv yCTPaHeHbl,

[O/KHBI NPOBOANTBLCA C UCMO/Ib30BaHNEM CTaHAaPTOB M METOA0B, aHANIOTUYHbIX TEM,

KOTOpble NCNOJIb3YIOTCA B CPaBHeHUAX paamo3oHaos BMO. [1na atoro TpebyeTtcs, 4To6bl Ha
KaxAoMm ncnoitatenbHoM nonuroHe KMMH pa6oTtan nepcoHan, KOTOpPbI XOPOLLO 3HaKOM C
npouenypamu n MetTofammn cCpaBHeHuin paanosoHaos BMO, a Takxke Heo6x04MMO NCNONb30BaTb
[Ba TUna pagnMo30HA0B, Ka4eCTBO PaboTbl KOTOPbIX XOPOLLIO U3BECTHO, B KayecTBe paboymx
CTaHAapTOB/paAMO30HAO0B CBA3W C pe3ynbTaTaMu CpaBHeHWU paano3oHaos BMO.

2.2 ﬂ,}'lﬂ HaluMOHa/IbHbIX MCNbITAHUI OMbITHOTO o6pa3u,a O4Y€Hb Ba>XHO CpaBHUBATb
pe3ynbrathbl I/I3MepeHI/IVI, Nnoay4eHHblIX B COBMECTHOM MoJ1eTe pagno3oH40B noa O,U,HOVI
rasoHanoJ/iIHeHHOM 060104KON. B naeane pagno3oHabl cnegyeT noABELLINBATb TAKUM o6pa30M,
4YTOOblI OHU MO CBO60,CI,HO BpallaTtbCsa B MoneTe, NOCKOJ/IbKY MMEHHO 3TO NPOUNCXoANT

BO BpeMA OTAE/IbHbIX MOABEMOB. Pagno4actoTHble XapakTepUCTUKM HOBOTO paano3oHa
AO0J1>KHbI 6bITb OO0CTAaTO4YHO XOPOLWNUMUN CTEM, 4YTOb6bI He nponcxoanno ,qpeﬁcba HaCTOThbl N

He CO34aBa/nCb NOMEXU ANA paaAno30HAa, C KOTOPbIM NMPOBOAUTCA CpaBHEHME. CpaBHeHI/Ie
Pe3ynbTaTtoOB AOJI>)KHO NPOBOANTLCA B 3aBUCUMOCTU OT BPEMEHW OT Ha4dasla NoJ1e€Ta, MOCKOJIbKY
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HEPa3yMHO noJsaratb, 4TO onpeaesieHne BbICOTbI/,CI,aB)'IeHVIFI npun n3mMepeHnax tTemnepartypbl 1
OTHOCUTENIbHOM BNAXHOCTU XapakTepusyetca npeHe6pe>K|/|Mo Masion norpewHoOCTbIO. Yuncno
MCNbITaTe/IbHbIX MOETOB BHa4Yane MOXeT 6bITb AO0CTaTO4YHO He60}'lbLIJl/IM, MOCKOJIbKY HEKOTOpPbIE
nepBoOHa4a/ibHbl€ MNOrPELLHOCTM 3a4aCTytO 6biBatOT 60NLLLINMMU U MOTYyT 6bITb BbISIB/IEHbI
AO0CTAaTO4YHO 6bICTpO gaxe nyTemM CpaBHEHWNA C OTEHECTBEHHBLIM Pagn0O30HA0M 60/1ee HU3KOro
Ka4dyecTBa.

2.3 OpaHako, ec/iv CTOUT 3a4a4a Yy4LlrTb HOBYIO KOHCTPYKLMIO HALMOHAIbHOIO
paamo3oHa Takmm ob6pas3om, HTo6bl Ka4eCTBO ero n3mMepeHuii NpnbaM3nNI0Ch K
BbICOKOKA4YeCTBEHHbIM PaAM0O30HAAM, UCMbITAHHBIM BO B3aUMHbIX CPaBHEHMAX
BbICOKOKA4YeCTBEHHbIX CMCTeM pagmno3oHanposaHma BMO, Torga 6yaeTt Heo6xoanmo
NCMoJib30BaTh OAMH N3 pagMo30HA0B 60/1ee BbICOKOro kayecTBa B Ka4eCTBE MCMblTaTe/IbHOro
3TanoHa. Bcerga cnepyet BbINOAHATb MHCTPYKLMWN M3FOTOBUTENS MPU NOAFOTOBKE paAnOo30HAA
60/1ee BbICOKOrO KayeCTBa K MCNbiTaTe/IbHbIM MoJieTaM. VIcnbiTaHWS A0/1KHbl NPOBOANTHCA B
[HEBHOE 1 HOYHOE BPeMS, MOCKO/bKY TpebyeTcs BbISBUTb MOrPELUHOCTM paAno3oHaa AN
[HEBHbIX TeMMepaTyp, BMeCTe C TeEM B HOYHOE BPeMS NOrpeLHOCTU N3MePEHNS OTHOCUTEIbHOMN
BJTQXHOCTW 4acTo ObIBAIOT XyXe, YEM B HEBHOE BPEMSI.

2.4 OkoHYaTe IbHble NCMNbITaHUSA ONbITHOrO 06pasL.a Heo6xoAMMO NPOBOAUTD B Takoe
BpeMms roga, korga konebaHns oTHOCUTENbHOM BAaXXHOCTM NO BEPTUKAJIN U CO BPEMEHEM
ABNAOTCA 60/ILUIMMM Ha BCEX YPOBHSAX B TpOMonays3e.

3. ApxuBupoBaHMe pe3y/ibTaTOB

3.1 Pe3ynbTaThl UCMbITaHM B LeHTpax npoBeAeHns ncnbitaHuin KMMH gosmkHbl 6biTb
HanpaBJ/ieHbl B COOTBETCTBYOLLYIO rpynny akcneptoB KIMMH ana npoBepku u pasmeLleHmsa Ha
Beb6-canTax KIMTMH.

3.2 MNocne Toro, kak HoBas HaLMOHa bHaa pa3paboTka MOJHOCTbIO OTpaboTaHa,
XenaTenbHO Takxe B Aa/lbHelLleM HanpasaaTb pe3ynbTaThl CPABHUTE/IbHbBIX UCMbITAHUI B
COOTBETCTBYIOLYO rpynny skcnepTtos KIMMH.
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