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2.1. Kmmmatnyeckas uHdopmanus
MEKIyHAPOJAHbIX MpOrpaMm

Knumat 3eMiau moaBep:KeH HENpEepbIBHBIM H3Me-
HEHUSIM B PE3YJIbTATEC HEJIWMHEWHOTO B3aNMOJCUCTBUS
IIPOIIECCOB, MPOTEeKAIINX B aTMocdepe, OKeaHe,
Kpuocdepe, 6ruocdepe 1 Ha ITOBEPXHOCTU KOHTHUHEH-
TOB, a TakXKe OOYCJIOBJIEHHBIX BHEIITHUMM BO3JEUCTBU-
sMu. YTOOBI OHSTDH IIPUYIMHBI 3TUX M3MEHEHUU U CO-
31aTh CpeACTBa JJIS WX TIpelcKa3aHus B OyayllieM,
OYeHb BaXXHO IIPOBOAMUTHL HEIIPEPHIBHBIE M CKOOPIU-
HUPOBaHHBIE HAOIIOACHMS 32 KJIMMATOM.

MOHUTOPUHT KjiIuMMara TpeOyeT WHTEeTPaJIbHOTrO
mojaxoja K OpraHu3alluy HaOJII0eHU 3a aTMocde-
poii, OKEaHOM U MOBEPXHOCThIO 3emiin. He cyiecTBy-
€T €JIMHON TEeXHOJIOTMU, KOTOpasl MO3BoJisia Obl MOJTy-
YUTH BCIO HEOOXonumyro uHdpopmanuio. ITostomy riio-
OanpbHasl cucTeMa HaOJI0JIeHUI 3a KJIMMATOM SIBJISIETCS
KOMIUIEKCHOUM M COCTaBJIeHa U3 CPEJICTB HAOIIOICHUIA,
pa3MelIeHHbIX Ha KOHTUHEHTAaX, MOPCKUX Cyjaax, Iia-
Balolux OysX, 30HAAX, caMOJieTaXx W CIyTHUKaXx.

B pamkax cymecTBYIOIINX MEXIYyHApOMHBIX IIPO-
rpaMM BeJeTcs Oosiblliasi padoTa IO OpraHu3alluy CHU-
CTEM TIPSIMBIX U JUCTAaHIIMOHHBIX HAOIIONEHUM 3a KJIU-
MaToM B atMocdepe, OKeaHe M Ha ITOBEPXHOCTH 3eM-
Jiu, cOopy 3TUX JaHHBIX M uUX apxuBanuu. OuyeHb
BaXKHO, YTO OJITHOBPEMEHHO CTaBITCS U, KaK MpaBuWio,
VCIEITHO PeIIaloTcsI HAyIHBIMUA OPTaHU3AIUSIMU pa3-
HBIX CTpaH 3ajlauu 0OecIieueHus1 CBOOOIHOIO JOCTyIa
K 9TUM JTaHHBIM ITyTE€M IIMPOKOTO MCIOJIb30BAHUS CO-
BPEMEHHBIX CPEICTB CBSI3U.

T106aavnasn cucmema nabarodenuil 3a Kaumamom
(I'CHK). Cnenys pekoMeHmaIrssM PamModHO#l KOHBEH-
mun OOH mo m3menenuio kiammara, BMO, MOK
(FOHECKO), IOHEIT 1 MCHC co3ganu 1porpammy
“I'mobanpHast cucTeMa HaOMIOMEHUI 3a KJIMMaToOM ™, IIe-
pel KOTOopol TOoCTaBjieHa 3ajiadya OpraHM30BaTh JOJTO-

BPEMEHHYIO CHCTeMy HaOJIONEHUI 3a KIMMAaTOM, OITU-
pasiCh Ha yXKe CYIECTBYIOIINE CHCTEMbI HAOIOMESHMIA 3a
atMocdepoii, okeaHoM u ToBepxHOCThIO cyimm. 'CHK
[0 CYIIECTBY SIBJISIETCSI IIPOTPaMMON KIMMATUIECKUX
HaOJIOZICHNIA, TI0O KOTOPO BEAyT HAOIIOIEHUSI METEOPO-
JIOTUYEeCKUE CTAaHIIMM BO BCEM MHpE, OOBCAMHEHHBIC B
I'mobanpHyto cuctemy Haomomenuin BMO. PaGora me-
TEOPOJIOTMYECKUX CTAaHIMI OpraHu3yeTcsl Haluo-
HaJIbHBIMU METEOPOJIOTMYECKUMU 1 TUAPOMETEOPOJIOTH-
YEeCKMMM CIyxx0aMu B crpaHax-wieHax BMO. B coot-
BETCTBUM C MPUHSATHIMU TPUHITUTIAMU KIMMATAIECKOTO
MOHUTOPUHTA CHUCTeMa HaOJIOACHUI MO3BOJIUT CO3IaTh
0a3y JaHHBIX O IMIOOATBHBIX M PETMOHAJBHBIX M3MEHe-
HUSX KJIMMaTa 3a IJIATENbHBIA TEepHOI BPEMEHU C
11eJTbI0 MH(MOPMUPOBAHUST TIPABUTEIILCTB O MPOUCXOIS-
IIUX U3MEHEHUSIX KJIMMaTa.

B 2003 r. onyosnukoBaH “Bropoil qokiag o 1ocTa-
TOYHOCTHU TJIO0QJIbHBIX CUCTEM HAOJNIOACHUIN 3a KJIU-
MaroM B noanepxkKy Pamounoi#t kouseHmu OOH mo
usMmeHeHusiM KimMmara” (GCOS-82, 2003), moaroTos-
JeHHbiit cekperapuaroM 'CHK, B xotopom chopmy-
JIMPOBaHBl HayJIHBbIE TPEOOBAHUS K CHCTEMATHYECKUM
HabmogeHussM. CorjlacHO 9TOMY AOKJIaay, KJIUMaTH-
yecKue HaOMIoACHUST HEOOXOAUMBI JIJISI TOTO, YTOOBI:

— ONpPENEIUTh TEKYIIEE COCTOSHUE KiIMMaTa U
€ro M3MEHUYUBOCTE;

— BBINIOJIHUTh MOHUTOPUHT BO3ACHCTBUI ecTe-
CTBEHHOI'O M aHTPOIIOTEeHHOTrO IIPOMCXOXKICHUS Ha
KJINMAT;

— obecrneyuTh HCCleoBaHUS MO UIEHTU(UKA-
MU TPUYMH KIMMATUYEeCKUX WM3MEHEHUI;

— COAEMCTBOBATh MPEACKA3aHUIO TJOO0ATbHBIX
M3MEHEHMI KJIMMaTa;

— JIaTh XapaKTEePUCTUKY SKCTPEMATbHBIX SIBIIC-
HUI, OKa3bIBAIOIIUX BAXKHOE BIMSIHUE Ha XO3SMCTBEH-
HYIO AESITeJIbHOCTb M IIPUBOMSIIUX K HEOOXOAUMOCTHU
pa3paboTKM alanTallMOHHBIX MEp;

— OIIEHUTHh PUCKU U YSI3BUMOCTD.
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Tabauua 2.1. OcHoéHble napamempbl — UHOUKAMOPbL USMEHEHUL KAuMama
Cpena Bun nadmonennii OcHoBHBIE KJIMMATHYECKHE XAPaAKTePUCTUKH
AtMochepa Hazemubie HaOmMoaeHUS TemmepaTypa 1 BJIaXHOCTb BO3MIyXa, OCaaKH, aTMO-
cepHoe naBiIeHUE, paJMAIIMOHHBIN OaJaHC, CKOPOCTh
Y HallpaBJIeHHe BeTpa
HaGmroneHnust B BepXHUX PamnanmonHsril 6amaHc atMocdepsl (BKIOYAsT MPUXO-
cosix atMocdepbl JISIIYIO COJTHEUHYIO paualliio Ha BEpPXHEU TpaHUIIEe
atMocephl), TeMmIlepaTypa U BIAXKHOCTb BO3dyXa,
CKOpPOCTb W HAIIpaBJICHUE BETpa, O0JIAYHOCTH
Haomronenus 3a cocraBoMm KoHreHTpamnuss nuokcuaa yriepoaa, MeTaHa, O30Ha U
atMocdepsl JIPYTUX JOJITOKMBYIINX TTApPHUKOBBIX T'a30B, CBOMCTBA
a’po30Jien
OkeaH HaGmonenus 3a mosepx- TemmepaTypa U COJEHOCTh Ha MOBEPXHOCTU, YPOBEHB
HOCTBIO OKeaHa MODS$I, BOJIHEHUE, JIGAOBUTOCTh, TEUCHMS, KOHIIEHTpA-
mus CO,, IBETOBOM MHAEKC (U OLEHKHM OMOIPOIYK-
TUBHOCTH)
I'mybokoBogHBIC Temrmieparypa, COJIEHOCTb, T€UYEeHMS, (PUTOILIAHKTOH,
KOHIIEHTpAllUsl a30THBIX U YIJIEPOIHBIX COeAMHEHUN
Cyra Pacxom Boabl B pekax, BOAOIOJIb30BaHNUE, TPYHTOBBIE BOJIbI, CHEXHBII MTOKPOB, YPOBEHb

BOJAbBI B 03€pax, TIIAINOJOTMYCCKHUEC Ha6J'HOI[CHI/UI, 30Ha BEYHOU MCP3JIOTHI, EU'II)6€I[O,
3EMHOM IIOKPOB, arpoMETCOPOIOTUYCCKIEC H36HIO,£[GHI/IH, WHJIEKC TOTJIOIIECHHOM (1)OTO-
CUHTETUYECKM AKTUBHOU pagnanuvu, JIMCTOBOM WHIEKC, I102KapOOITaCHOCTL U OP.

B T1abn. 2.1 mpuBOASITCSI OCHOBHBIE IIapaMeETpHI,
KOTOpBbIE pacCMATPUBAIOTCS KaK BaKHbIE WHAMKATO-
pel u3meHenuit kiaumata (GCOS-82, 2003).

Muorue HabmogeHus B atMocdepe, OTHOCSIINE-
csas Kk 'CHK, mpoBoxsiTcsi B paMKax yxe CYIIECTBYIO-
IIUX W YCHENTHO (PYHKITMOHUPYIOIIUX CUCTeM HaOJIIo-
nenuit. CTparerust peajiu3aliiy HaOMIONEHUN 3a KIU-
MAaTOM OITUPAETCS Ha TSATh TUIIOB CETE:

1) cucteMbl HaOMIONEHUI, BKJIOYas pEruOHAIb-
HbIe ¥ HAIlUOHAJIbHBIC, KOTOPHIC HAIOT BO3MOXHOCTH
MOJIYYUTh JOCTATOYHO IIOJIHBIE CBEIECHUSI O COCTOSI-
HUU OKpPYXaroIllel cpenbl U €€ U3MEHUYUBOCTH;

2) omopHBIC II100ATBHBIE CUCTEMbI HAOIIOACHUIA,
KOTOpBIe BKJIIOYAIOT OTPAaHMYCHHOE YHCJIO ITYHKTOB
HaOMIOACHUI, HO KOTOpbIe HMEIOT JIMHHBIC PSIIbI
U3MEPEHUII BBICOKOTO KayecTBa HamOoyiee BaXKHBIX
KJIMMAaTUYECK 3HAYUMBIX MEPEMEHHBIX;

3) pemepHbIe ceTU HAOJIOACHUI, Ha KOTOPBIX
MIPOBOISTCS BBHICOKOTOUHBIE H3MEPEHUSI OOJIBIIOTO
Yucjia TIEPEMEHHBIX B HECKOJBKUX ITyHKTaxX IJISI IIe-
Jiell KamuOpOBKU CHYTHUKOBBIX MPUOOPOB;

4) wucciaemoBaTeIbCKUE CETH, KOTOPBIE BBITTOIHS-
0T U3MEPEHUST JIOKAIHbHON M3MEHUMBOCTH KIIIOUEBBIX
IMapaMeTpoOB C ILIEJbI0 U3YYCHUST KIUMATUIECKUX TIPO-
1IECCOB;
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5) O9KOCHUCTeMHBbIE CEeTH, Ha KOTOPBIX ITPOBOISIT-
Csl U3MEPEHUSI OTPAaHUYCHHOTO YHUCJia MMePEeMEHHBIX B
HECKOJIbKUX MYyHKTaX ISl CIeIUATbHBIX IIeJIeH.

B HacTosiee Bpemsl IpeacTaBisieTcsl Hepealb-
HeiM 111 ueneit 'CHK ocymiecTBiIsITb MOHUTOPUHT
MaHHBIX HAOJMIONEHUIN CO BCEX IISITU TUIIOB CETEH.
IToaToMy B KauyecTBe NMPUOPUTETHBIX pacCMAaTPUBAIOT-
csl ceTH TuIa 1, BKITIOYasi CITyTHUKOBBIC HAOIIOIEHMS,
OTOpHBbIE IIOOATbHBIE CETH HA3eMHBIX HAOTIOACHUMI
TUMA 2, OTAEJIbHBIC peTiepHbIC CETU TUIA 3 U OTICNb-
HbIE€ HCCJeI0BaTeJIbCKUE CeTU Tuma 4, MMelolue
IJTMHHBIE PSALl HAOMIONCHUI.

B mpuniune, Ha Teppuropuu Poccuu cyiectBy-
IOT BCE TISITh THUIIOB CeTell, MMEIOIIMX Ppa3HyIo CTe-
IeHb pa3BuTus. B Hacrosinee Bpemsi Ha3zeMHas Me-
teopojorndeckast cetb 'CHK BkiIouaeT mpumepHO
1000 cranumii, pABHOMEPHO pacIpeae/ieHHBIX 110 3eM-
HOMY Iuapy (Tuir 2).

Thobaavnasn caymcoa ammocgpepvr (I'CA). OcHOB-
HeiMu 1esiMu 'CA aBistioTCS:

— TIPOBENEHUE CHUCTEMATUYECKUX KOMILUIEKCHBIX
HaOMIONEHUI 32 XUMUYECKUM COCTAaBOM U OTIEIbHBI-
MU (PU3UIECKUMM XapaKTepUCTUKAMU aTMochepbl B
[JIOOAIPHOM U PETMOHAJBHOM MaclITadax;
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— TMpenCcTaBJIeHME JaHHBIX JJIS MPOTHO3a Oymy-
LIIETO COCTOSIHUSI aTMOC(EpHI;

— aHaJM3 U OLIEHKa COCTOSTHUSI aTMOochepbl s
MEXyHAPOJHBIX KOHBEHIIUNA.

Oxkono 80 crpan-wieHoB BMO y4acTByIOT B IpoO-
rpamme I'CA. 10 crpan opranmzoBanu LleHTpnl HgaH-
HBIX U KanuOpoBku mnpubdopoB. Oxono 300 craHmui
I'CA npoBogsar maMepeHusi, U3 HuX 22 Tj00ajbHBIE,
OCTaJIbHbIE PabOTaIOT IO IPOrpaMMe PEeTHMOHAJIbHBIX
cranuuii I'CA.

I'nmo6anbubie cranuuu I'CA pacrofiokeHbl B yaa-
JICHHBIX pailoHax, HEe ITOABEPXEHHBIX MECTHOMY 3a-
IpSA3HEHUIO aTMOC(hEephbl, XapaKTepU3YIOT OOJbIlIue
reorpauueckue paioHbl U IIPOBOAST IIMPOKUI
CIIEKTp U3MEPEHUI B TeueHue aecsatwietuii. Ilpuopu-
TETHBIMU SIBJISIIOTCSI M3MEPEHMS BEPTUKAIBHOIO pac-
MpeJesIeHns] 030Ha, OOIIEro coAepXaHWsl 030Ha, Iap-
HUKOBBIX Ta30B, XMUMUUYECKOTO COCTaBa OCAJKOB, a3poO-
30J1€i4, XUMUYECKM akTUBHBIX razoB (CO, SO,, NO ),
VJIbTPa(UOJIETOBON pagudaliiu.

PernonanbHble CTAaHLMU PENPE3CHTATUBHBI IS
HeOOJIBIINX reorpapuiecKux palioHOB, HE IIOABEP-
KEHHBIX MECTHOMY 3arpsi3HeHu10 atMocdepsl (aBTO-
TPAHCIIOPT, XO3SIMCTBEHHAsI HEsITeIbHOCTh). O0beM
U3MEPEHMI Ha ATUX CTAHILMAX OrpaHu4YeH. JlaHHbIE B
OCHOBHOM HUCITOJIb3YIOTCS JUISI OLIEHKM MECTHBIX YCJIO-
BUIi, TAKMX KaK KUCJIOTHbBIE BBINAACHUS, TIEPEHOC 3a-
IPSA3HSIONIMX aTMOC(epy ra3oB M a3pO30JIEN.

Bcemupnas npoepamma uccaedosanus raumama
(BIIHK). Onna u3 BaxHeimmx 1eneit BITMK — u3zy-
YUTh, HACKOJIBKO HAOJIONEHUS 32 BAXXKHBIMM KJIMMa-
TUYECKMMU TI€PEMEHHBIMU MOTYT CIIOCOOCTBOBATH
VBEJIMUEHUIO MPEICKA3yeMOCTU KJIMMaTra Ha pasjiny-
HBIX BPEMEHHBIX M MPOCTPAHCTBEHHBIX MacliTabax.
g perieHus: 9TOU 3a1auu TpeOYIOTCS CKOOPAUHUPO-
BaHHBIE yCWIUS 110 cOOpy, YETHIPEXMEPHOMY YCBOE-
HUIO JAHHBIX HAOJIOJCHUN U BOCIIPOU3BEAEHUIO BHYT-
PEHHE COTJIACOBAHHBIX COCTOSIHUUN KIIMMATUYECKOU
CUCTEMBI, KOTOPbIE MOTYT OBITh 3aT€M MCIIOJb30BAHBI
JUIS KJIMMATUYECKOTrO TIPOTHO3a, PAa3BUTUS U OLEHKU
kauectBa Mojeneir. B mokymentax BITMK ormeuaer-
csl, 4TO JUISl TIOJYyYE€HUS W YCBOEHMSI HOBBIX BMIIOB
HaOJII0ICHUI, KOTOpPbIE OYAyT IOCTYIIaThb CO CITyTHU-
KOB HOBOTO ITOKOJIEHMSI, MOTPEeOYIOTCS CIelMalIbHbIe
uccienoBanusi. Oco0o IOIUEPKUBACTCSI, YTO MCCIIe-
JIOBaHMS JIOJDKHBI OBITh TakKe HAIlpaBJIEHbI HA BBISIB-
JICHWE HEeJOCTAaTKOB B CYIIECTBYIOIEW CcHUCTeMe Ha-
OJTI0JIEHN, KOTOpBbIE MOTYT CyXaTb HpPEAeNbl Ipel-
CKa3yeMOCTH KJIMMATUYECKOW CHUCTEMBI.

IToMruMoO MOHHUTOpPHHTA IJ00AJBHBIX TIIOJEH,
O6ospiioe BHMUMaHue B mpoektax BIIMK ynensercs
MOJIYYEHUIO CHEIMUATbHBIX apXWBOB JAHHBIX 32 OTHO-
CUTEJIbHO KOPOTKME MEPUOJbl, HEOOXOAMMBIX IJIs
GopMyJIMPOBAHUS U TECTUPOBAHUS METOJOB MapaMeT-
pU3aluu OTAEIbHBIX (PU3MYECKUX IPOIIECCOB U TO-
CIIEYIONIETO MCIIOJb30BAHMUSI DTUX IlapamMeTpu3ainii
B MOJIEJISIX KJIMMaTa.

ITox srumoit BIIMK Opuim coOpaHBl M CTalu
JOCTYITHBIMU JUISI MHPOBOTO HAyYHOTO COOOIIeCTBa
VHUKAJIbHBIE apXWBHI TJIOOATBHBIX M PETMOHAIBHBIX
JaHHBIX O paIWaIlMOHHBIX ITOTOKaxX, OOJAaYHOCTH,
ColepkKaHNU BOISTHOTO IIapa, XapaKTepHUCTUKax THI-
poJiornueckoro mukia u kpuochepnl. KoopauHarus
pabor BIIMK cmocoOGcTBOBaja CO3MaHUIO pPeaHaIN-
30B — JIWHAMHUYECKHN COIJIACOBAHHBIX TJIOOATBHBIX
IToJIel, XapaKTEepU3YIOIINX COCTOSTHHE aTMOCHhEepHI
(apxuBbl HanmoHabHOTO IIEHTpa IIPOTrpaMM IO OKpY-
xatomeit cpeae (NCEP), EBpomneiickoro meHTpa cpef-
HecpouHbIX IIporHo30B (ECMWFEF), SlmoHckoro Me-
Teopojorndeckoro arenrcrsa (JMA)) (cm. pasmen 5.7).
B nacrosiee BpeMsT poccHiickKre HaydyHBIe OpraHM3a-
I HE PACIIOJaraloT TEXHOJOTUSIMU, TEXHUICCKUMU
M KaJpOBBIMH peCcypcaMiu, KOTOPHIE TO3BOJMINA OBI
CO3/1aBaTh AHAJIOTUYHBIE TIOOAIBHBIE 0a3bl JTaHHBIX.
Opnako apxuBbl peaHain3oB NCEP u ECMWF mu-
POKO MCITOJIB3YIOTCSI BO MHOTUX JUATrHOCTUICCKUX HC-
CJIEMOBAaHUSIX HAYYHBIMM OpraHm3anmusmu Pocrumpo-
meTta, PAH u BpIciieil mkosnasl PO.

2.2. Hazemnas METECOPOJOrHIeCKaa CEeThb

I'ocynmapcTBenHast HaOmomareabHas cetb PD (Ha-
3eMHasl MeTeOopoJoTuYecKasi ceThb Pocrumpomera),
pasMelneHHast Ha Tepputopum 17 104 ThIC. KM?, Ha-
cunThiBaeT 1627 IIYHKTOB METCOPOJIOTUYECKUX Ha-
OJITOIeHUIA, OCYIIECTBIAIONUX ¢ 1966 . MeTeopoo-
rMJecKre HaONIOAeHUS B 8 CHHXPOHHBIX CPOKOB:
0,3,6,9, 12, 15, 18 u 21 v BCB. Yka3zanHas yactoTa
HaOJIONIEHNWT TTO3BOJISIET ¢ HEOOXOMMMOM 1 TOCTAaTOY-
HOI TOYHOCTHIO OITMCATh CYTOYHBIA XOI OCHOBHBIX
METEOPOJIOTMUECKNX BEJIMYMH (TeMIIepaTyphl M BIIaXK-
HOCTH BO3[yXa, XapaKTepHCTHK BeTpa, aTMOC(HEpPHOTO
JIaBIICHUS, TeMIepaTyphl ITOYBBLI, XapaKTEPHUCTHUK
obmauHoctu). IIpu aToM B cpoku, Oimkaiiiime K 8 u
20 9 IOSICHOTO 3WMHETO BPEMEHU, BBHITTOJTHSIOTCS W3-
MEpeHUs KOJIMYecTBa OcaakoB. HalOmoneHus 3a WH-
TEHCUBHOCTBIO M pPa3BUTHUEM aTMOCHEpPHBIX IIpOIIeC-
COB M SIBJICHWI IIPOBOMSTCSI HEIIPEPBHIBHO.

B penepnyio xiumaruueckyio cetb (PKC) Bkitio-
YeHBI, KaK IIPaBWIO, [UTMHHOPSIHEIC, PEIIpe3eHTATUB-
HBbIe MYHKTBHI C ITOJTHOM IIpOrpaMMoOil HaOIIoIeHMIA,
OCBeIIaloNe TEPPUTOPUIO, OTHOPOIHYIO B OTHOIIIE-
HUU METEOPOJIOTMIECKOTO peXrMa. DTH ITyHKTHI Ha-
OMIONEHWI 3aKPBITUIO W TIEPEHOCY He IOJJIeXar.
Jliobast perepHasi cTaHLUSI HAaOMIOAATEJIBHOU CETU
Pocruapomera B MpUHIMITE MOXET CUYUTATHCS KIIMMa-
TUYECKOUN CTAHIUEN O TE€X IOP, IOKA OHA OCYIIECTB-
JsieT 8 cpokoB HaOmoaeHuil. M3 4uciaa MyHKTOB pe-
IIEpHOI CeTH BBIOpPAHBI CTAHIIMN PETMOHAIBHOM OITop-
Hoit knumatudeckoit cetu (POKC) u mexnyHapoaHoit
I100aJbHOM CHUCTEMbl HAOJIOJEHUI 3a KIMMAaTOM
(F'CHK). Yucno pa3HOro Tuma CTaHUUUA OaHO B
Tabm. 2.2.
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Tabauua 2.2. Cmpykmypa Hazemuol memeoponocuteckol cemu Poceudpomema

Ne CeTb METEOPOJOrHYECKHX HAOJII0NEHHIA Yucao craHmmii
1 T'ocymapctBenHast HaOmomaTenbHas ceth (ITHC) 1627
2 Pentepnas xnmumatuueckas cetb (PKC) 454
3 PernonanbHast omnopHast ximmMatudeckast cetb (POKC) 238
4 I'mobanbHas cets HabmomeHuit 3a kaumatom (I'CHK) 135

MakcumaabHble TpPeOOBaHMSI MO MPOAOJLKUTEIIb-
HOCTHM HEIPEPBIBHBIX HAOMIONCHUN OTHOCSTCS K TEM-
rmepatype M ocamkaM, IS KOTOPBIX ITOKYMEHTAJIBHO
TTOATBEPKIACHHBIC PSIIbl HAOTIOACHU TOJKHBI UMETh
MIPOJOIKUTEILHOCTh He MeHee 30 jeT. Psabr Habmio-
menuit Ha craHumsax 'CHK 1o mpomoiKuTenbHOCTH
HaOJIOAEHUI PACIIPEAENISIOTCS CIEAYIOIUM 00pa3oMm:

100 net u Gosee — 44 crannuu;

75 u 6oiee — 79;
50 u Oozee — 130;
30 u Oosee — 135;
meHee 30 — 0.

HazemHast pemnepHasi KJIMMaTU4YecKasl CETh CTaH-
muii, Bxmovatomasg u cetb crannuii 'CHK, umeer
OTHOCUTEJILHO PaBHOMEpPHOE paclpeleliecHe Ha Tep-
putopuu Poccuu (puc. 2.1). B Teuenne XX Beka 4mc-

JIO KJIMMATUYECKUX CTAHIIMM HEIpephIBHO BO3pacTa-
JIO M TOJIBKO B CAMOM €ro KOHIIE MX KOJMYECTBO He-
3HAUYUTEILHO COKpaTmiioch. Takum oOpa3oMm, Hanbo-
Jiee TIOJIHBIE HaOJMroaeHMs 3a KimMmaToM Poccum Onutn
ITOJTy4eHBI BO BTOpPOM IMOJIOBMHE XX BeKa.

2.3. AspoJiornueckas ceTh HAOTIONEHMI

B Hacrosiee Bpemsi B Pocrumpomere yHKIMO-
HUPYIOT 98 CTaHLMIT TeMIIepaTypHO-BETPOBOTO 30H/U-
poBaHus. Bce 3T cTaHIIMM BXOISIT B COCTaB PETHO-
HaJbHOW omopHoit cuHontuyeckoit cetu (POCC). U3
otux 98 craHumit 46 BXOMAT B COCTaB PETMOHABLHOMN
onopHoi kimmatudeckou cetu. Ilopsimok paboTh
a9POJIOTUYECKUX CTAHLUI PErIAMEHTUPYETCS HAIUAO-

0 500

1000

BbicoTa Haz ypoBHEM MoOpsi

1500 2000 3000 4500 m

Puc. 2.1. HasemHas meTeoposiornyeckas penepHas cetb Poccun, Bkatovatowas 454 nyHkTa HabnoaeHui (Yep-
Hble M KpacHble KPYXKK), n3 HUX 135 nMyHKTOB y4acTBYIOT B MeXAyHapoaHOM OOMeHe B pamMkax Mnporpammebl

FCHK (kpacHble KpyXKu).
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2. CUCTENIA FIASTLOIERYY SA JTIVMATON 5 POCChY]

Puc. 2.2. Asponorundyeckas cetb Pocrugpometa Bkto4aeT 98 nyHKTOB HabMOAEHWIA (YEPHbBIE N KPACHbIE KPYX-
k1), n3 HMx 10 NyHKTOB y4acTBYIOT B MeXAyHapoaHOM 0OMeHe B pamkax nporpammbel FCHK (kpacHble KpyxXku).

HaJIbHBIMA M MEXIYHAapOIHBIMU JTOKYMEHTaMU. TeM-
IepaTypHO-BETPOBOE 30HAMPOBAHUE Ha a’poJIOTHYe-
CKUX CTaHIUSX OCYIIECTBIISIETCS C ITOMOIIBIO OTede-
CTBEHHBIX PaJMO30HIOB, M3MEPSIONIMX aTMOChepHOe
NaBJICHUE, TEMIIepaTypy M BIaXHOCTb Bo3myxa. CKo-
pPOCTh 1 HaIlpaBJICHUE BeTpa Ha BBHICOTAX OIIPEICIISIOT-
Cs C TIOMOIIBIO PAJMOJI0KATOPOB TaKKe OTEUECTBEH-
HOTO Tpomu3BoACTBa. CiemyeT OTMETUTh YacTyIO KOp-
PEeKTHUPOBKY 4YHCJIa CPOKOB HaOJNIOJACHUIA u3-3a
HEXBAaTKU PaJMO30HIOB M 000JI0YEK IIIapOB-30HJIOB.
HazemHoe oGopymoBaHUe IS TEMIIEPaTypHO-BETPOBO-
T'O 30HAMPOBAHUS yCTapeso U TpeOyeT MOIECPHU3AIINH.

I'moGanbHast asposnorndeckas cetb 'CHK Hacuu-
ThIBaeT OKoJIO 150 asposiornyeckux CTaHIUM, KOTO-
pble BBEIOMpAINUCh W3 ITOJTHOTO CIHMCKa TI00aIbHOM
CeTH C yJ4eToM TpeOOBaHUS PaBHOMEPHOTO IJI00AIb-
HOTO pacIipelle/IeHUsI, a TakKe KadeCTBa M ITOJIHOTHI
IepelaBaeMbIX TaHHBIX. B 3TOT mepedyeHb BXOJIST TaK-
xe 10 asposormyecKux cTaHIUWi Ha Teppuropuu PO
U JBa TYHKTA, PacIlOJOXeHHBIE B AHTApKTHUKE, IIPU-
Hajurexxanme Poccuu. JlaHHBIE MEXIYHApPOIHOTO MO-
HUTOPWHTA TIOKA3bIBAIOT, YTO KJIMMAaTUYeCKasl CeTh B
CBOOOJHOI aTMoc(epe He B TOJHOW Mepe OTBeJaeT
tpedoBanusiMm I'CHK, ocobeHHO Ha ceBepe U ceBepo-
BocToKe Poccuu, 94To He MO3BOJISIET ¢ B ITOJTHOM Mepe

HCTIONIb30BaTh B KaueCTBE WHAMKATOpA KIMMaTH4ec-
KX u3amMeHeHuit B 6acceiine CeBepHoro JlegoBuTtoro u
Tuxoro okeana. Ha puc. 2.2 npuBeneHO pacrpeaese-
HME ITyHKTOB a3pOJIOTMYECKOTO 30HIUPOBAHUS, BKIIIO-
yag cetb [CHK, na tepputropun Poccun.

2.4. T'uapoJormyeckasi ceTb HAO.IOAEHUI

XapaKTepUCTUKN PEYHOTO CTOKA SBIISIOTCS BaK-
HBIM MHIWKATOPOM M3MEHEHMS U M3MEHUMBOCTHU KJIU-
MarTa, IMOCKOJIbKY OHM OTpaXkaloT M3MEHEHUs B OCal-
Kax ¥ sBanoTpaHcnupaiuu. OHM TakxKe TpeOyloTcs
IUIST pa3BUTHUSI M OIICHKM KadecTBa INTOOAIBHBIX MOJEC-
JIel, aHaaM3a TPEHAOB U COLMAIBHO-3KOHOMNIECKIX
UCCJIEIOBAHUA.

B nauvane 2005 r. ctaHmapTHasi TUAPOJIOTAYECKas
cetb Pocrugpomera Bkimouama 3085 ITOCTOB, M3 HHX
2732 Ha pekax u 353 Ha ozepax. IlomMmuMo cTaHmapT-
HOM, CYIIECTBYET CIIeIIMaIu3upOBaHHAS CETh, B COCTAaB
KOTOpOM BXOISIT OonoTHBIE (8) M BOmXHOOAJIAaHCOBHIC
craHuuu (6), a TakKe IyHKTHI HAOIIOACHMI 3a UCIIa-
penueM ¢ BomHOI moBepxHOCTH (203 mynkra) (HC-4,
2006). Ha puc. 2.3 mokaszaHa perepHasi TUAPOJIOTHAYE-
cKas ceTh, BKmovaromast 1237 peunbix, 70 03epHBIX U
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2. CUCTEMIA FASSLEOIERYIY SA JUIVIVIATON 8 POCCYIY]

Puc. 2.3. Tvpgponormnyeckasa ceTb penepHbIX CTaHumi 1 noctoB Poccun. CeTb HAONOAEHMIA BKIIOYAET TpW TUna
CTaHUMA N NOCTOB: PeYHbIE (CUHNE KPYXKM), 03EepPHbIE (KPACHbIE TPEYrOJIbHMKN) U MYHKTbl HAONIOAEHNIA HA BO-

JOXpaHunvLLax (KpacHble pomosbl).

12 Ha BomoxpaHwmminax craHuuit u nocto (FTOHC,
2003). TIIIOTHOCTh COBPEMEHHOI T'MIPOJIOTUYECKOU
CEeTU OCTAEeTCSl HEJOCTATOYHOW M HE COOTBETCTBYET
peKoMeHIoBaHHBIM HopMatuBaM BMO.

CornlacHO mpeaBapUTEbHBIM OIIEHKaM IS o0ec-
MEeYEeHUs] pellieHUs] HaydHbIX 3a7a4 B 00JaCTH OLIEHKU
U TIPOTHO3UPOBAHUS BOJHBIX PECYPCOB U TUIPOJIOTHU-
YeCcKOro pexrma BOJHBIX OOBEKTOB B YCJIOBHUSX U3MeE-
HEHMs KJIMMarta, a TakKe JUISl YIOBJIETBOPEHUST BO3pa-
CTAIOIIMX 3aIpOCOB BOJIOXO3SIMCTBEHHON NPaKTUKU
TpeOyeTcsl AajbHellllee pacllupeHue TUIpoJoThIec-
Koii cetu Poccum.

2.5. HaGmoneHus 3a KpHOJUTO30HOIA

Habniogenusi 3a COCTOSIHUEM KPUOJUTO30HBI
Poccuu mpoBonstcst ¢ cepenunnl 1950-x romos. IlyH-
KThl HaOJIOACHUI OpraHU30BaHbI IJIaBHBIM 00pa3zoM
HaydyHbIMU opraHuzauusimu PAH u B MeHbllIeM 00be-
M€ OpraHMU3alUsIMU JAPYIMX BEIOMCTB. 3a IOCJIECIHUE
TOJbl TE0JOTUYECKUE OOBEKThl MOHUTOPUHIA OBLIU
MPAaKTAYECKN JMKBUAMPOBAHBI. B HacTosiiee Bpems
neiictByloT 14 HabmomaTelbHBIX MOJIUTOHOB. Hau-
OOoJIBIINIT 00BEM HAOMIOACHUII ITOJIYYeH Ha €BpOIICH-
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CKOM CEBEpO-BOCTOKE, ceBepe 3amagHoii Cubupu u B
Ienrpanbuoit Axytun (ITaBnos, Maikosa, 2005). Ox-
HAKO U B 3TUX PAlOHAX IyHKTHl HAOIIONEHUI OTCTO-
SIT OJWH OT IPYTOro Ha OrpOMHBIC paccTosHUSA. OTHO-
CUTEJIbHO 00Jiee M3YyUYEHHOU SIBJISIETCSI BE€YHAs MEpP3-
Jiota B 30He TyHjapbl. IleHTpanbHas Cubupb ocraercs
OeJIbIM MSITHOM B OTHOIIEHUU M3YYEHHOCTH T€OKPHUO-
jornyeckux yciosuii. B 1990 r. B pamkax MexnyHa-
poaHoro mpoekTa CALM 0ObU10 000pyI0BaHO OKOJIO
20 IDOMOJHUTEIbHBIX HAONIOZATEIIBHBIX ILIOIIAIOK.
OHM (YHKIIMOHUPYIOT W B HACTOSIIEE BPEMSI, HO
pSiibl 3TUX HAOMIONEHUU SIBIISIOTCS CIUIIKOM KOPOT-
KUMU I KIMMAaTUYECKUX BBIBOJOB.

B BepxHem cioe 1ouBbl (0 TJyOUHBI 3,2 M) Be-
JyTCsl HAOJIIOIEHUST HA METEOPOJIOTMUECKUX CTAHIIUSIX,
T. €. Ha (PUKCHPOBAHHBIX YPOBHIX M3MEPSICTCS TEMIIe-
parypa rpyHTa. HaGmoneHuss Ha HEKOTOPBIX CTaHIIM-
SIX BeJIMCh ¢ Havyasia XX BeKa, HO UX PsIIbl BechMa He-
OJHOPOJHBI U TIJIOXO CPaBHUMBI B CUJIY MHOXKECTBA
norpeirHocteid. Hauunast ¢ 1930-x romo, Habmone-
HUS CTAHOBSTCS 00Jiee HAACXKHBIMU, HO M B 3TU TOIBI
B 30HE BEUHOI MEP3JI0Thl 00BEM ITOTYUYEHHBIX JaHHBIX
o4yeHb MaJl. Tak, B 30HE BEUHOI MEP3JIOTHI 0Ka3aJI0Ch
BO3MOXHBIM OOOOIINUTDL JaHHbIE HAOIIOJEHUI 32 TEM-
nepatypoil mousbl o 31 IyHKTY HaOJMIOIEHUIA, a B
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30HE CE30HHOIO IPOMEP3aHMSI OBUIM CHUCTEMATU3UPO-
BaHbI JaHHBIE HaOmoneHnil 211 MeTeocTaHIINA.

2.6. HaOmonennsa 3a MapHUKOBBIMH Ta3aMu

ITox srumoit BMO BhIONHSIETCS TporpamMma
I'mobanbHOil c1yx0bl aTMOcdephl, KOTOpasi, TOMUMO
MYTHOCTH aTMOC(ephbl, XMMUYECKOIO COCTaBa aTMO-
cepnl, comepXaHUsI a’po30Jsl U IPYrUX XapaKTepu-
CTUK aTMoc(depbl, BKJIIOYAET CEeTh HAONIONECHUI 3a
COJCPXKAHUEM [ITOJTOXUBYIIIUX MAapPHUKOBBIX TIa30B:
MUOKCHUIA YIJepoja, MeTaHa, 3aKUCU a30Ta, O30Ha.
Habmonenust 3a aTuMu razaMu Takxke BXomsT B [Jo-
OaJibHYI0O TIpOrpamMMy HaOJIOJCHUI 3a KJIMMAaTOM.

Huokcun yriiepona siBsieTCsl OJHUM U3 Haubosee
BAXXHBIX MAapHUKOBBIX Ta30B, IOCTYIAIOIIUX B aTMO-
cdhepy B pe3yabTaTe XO3SIUCTBEHHON NESITEIbHOCTU.
B Hacrosmee Bpems rioGanbHbli MoHuTOpUHr CO,
Mpou3BoAUTCS NpuMepHo Ha 100 Ha3eMHBIX MYHKTax
U Ha 22 CTAaHIUSIX OCYILIECTBIISIETCS HEMPEPHIBHBIN
MOHUTOPUHI 3TOro raza B pamkax mporpammbl ['CA.
C TOYKM 3peHMs] KIMMAaTUYECKUX TPeOOBaHUIA, U3Me-
pEHUST TODKHBI TapaHTUPOBATh CTPOTOE COOTBETCTBUE
MPOTOKOJIaM KaJTMOPOBAHUSI U CPAaBHEHUST HAOJIONECHUIA.

Bosbilioe BHUMaHUE B UCCICAOBAHUSIX YACISICTCS
0oJsiee JOCTOBEPHOI OIIEHKE HMCTOYHUKOB U CTOKOB
MMAPHUKOBBIX Ta30B U UX BJIMSIHUS HA KOHIIEHTPAIUIO
9TUX ra3oB B atMmocdepe. C 3Toif Iienblo TpedyeTrcst
OoJiee eTaTbHbI MOHUTOPUHT PETMOHATIBHOIO U Bpe-
MEHHOTO paclpeneseHrus] KOHIEHTPAIlUU MHapHUKO-
BBIX Ta30B, OCOOEHHO Ha KOHTUHEHTax (flroBkuHaA U
np., 2003).

Crpanbl-yyacTHuku Pamounoit konseHuuu OOH
[0 U3MEHEHMIO KJIMMara MEepUOJUYECKU IMPEACTABIISI-
10T B cexperapuaT KoHBeHIIMU CBeIECHUSI 00 SMUCCUU
IMAPHUKOBBIX Ta30B B aTMocdepy CO CBOUX TEPPUTO-
puii. OLIeHKU OCHOBBIBAIOTCSI HA Pe3yJIbTaTax U3Mepe-
HU, OOOOIIEHHBIX CBEJIEHUSIX O BHIOpOCaX B aTMO-
cepy TpennpusITUiA U HA OPUCHTUPOBOUHBIX OIICH-
Kax ckopocreit oomena CO, u CH, mexmy atmMocge-
pOif U TONCTUJIAIOIIEH MOBEPXHOCTHIO.

B nacrosiiiee Bpemsi Ha ABYX CTaHUMSIX — Tepu-
oepka (Konbckuit m-oB) u Hoseiii Ilopt (1m-oB
SAMain) — BBINOJTHSIETCSI MOHUTOPUHT KOHIIEHTpAIllUU
CO, u CH, (ITapamonosa u ap., 2001).

Habmonenusa 3a CO, ma crannuu Tepubepka
mmpoBoaaTcsa ¢ 1988 1., a B 1996 T. HayaThl HM3Mepe-
Husg CH,. C 2000 r. nayarsr usmepenus CO, u CH,
Ha ctanuuu Hoseiit [lopt. 3MepeHus: mapHUKOBBIX
ra3oB TaKXe BEOYTCS B APYTUX BEIOMCTBAX, B 4acT-
Hoct, B MDA PAH (3 nyHkra HaOIIOOECHWIA), B
ocHoBHOM Ha EBpomneiickoii tepputopun Poccuu, a
takke B Caukr-Ilerepoyprckom (CII6IY) u Moc-
KOBCKOM TOCYIapCTBEHHBbIX yHUBepcurerax (MIY)
(o ofgHOW craHIUM HaOMoneHuit B Kaxaom). OmHa-
KO TOJIBKO JTaHHbIE CETU MapHUKOBBIX razoB Pocrum-

poMeTa PEryjsipHO IOCTYIaloT B MUPOBBIE IIEHTPHI
nmaHHbix B Kananme (o30H) u B SImoHuu (I1apHUKOBBIE
ra3sl). Psin HaydyHBIX TPy, TPOU3BOASIIMX U3MeEpe-
HUS pPaJuallMOHHO-aKTUBHBIX Ta30B, MYyOJIMKYIOT
CBOM pe3yJsibTaThl B HayuyHo# meuatu (MI'Y, CIIOIY,
HIIO “Taiipyn” u np.).

DNHU30aUIEeCKN TIPOBOMSATCS SKCHEAUIIMUA B OT-
JIeJIbHBIX perruoHax Poccuu, rie U3MepstoTcs Xapak-
TEPUCTUKU Ta30BOTO COCTaBa aTMOC(EpPHI IyTeM Opra-
HU3ALIMM BPEMEHHBIX CTAllMOHAPHBIX IIYHKTOB HAOJIIO-
JIEHUA M TIYHKTOB Ha TOIBUXHBIX ILIaTHopmax.
PesynbTaThl TAKMX SKCIIEAUIIMNA CBOASATCS B 0a3bl JaH-
HBIX (HAIlpUMep, JaHHBIE 6—8 PeiicoB XeIe3HOI0POXK-
Horo um3MmepurelbHoro komiuiekca “TROICA” MOA
PAH, 4 nazemubix skcnegunuii ITO B apkruueckue
paiionsl 3armagHoit Cubupu), HO 3TH 0a3bl JAHHBIX
HE CBEJEHBI B OOIIMI KaTaJor.

B UT'’KD cobupaioTcss m CUCTeMaTU3UPYIOTCST CBE-
JIEHUSI OT PEIIPUSATUI SHEPTEeTUKU U TTPOMBIIIUIEHHBIX
MPeaNpUsaTAiA 0 BbIOpocax B arMocdepy B OCHOBHOM
3arpsi3HAIONIMX BEIIECTB (OKUCHU YIVIEpOJa, COEIUHE-
HUI cepbl U T.I1.), YaCTh KOTOPBHIX MOXHO OTHECTH K
IMAPHUKOBBIM Ta3aM U PaauallMOHHO-aKTUBHBIM Ta3aM.
B nocnennue roger UT'KD Havan cobupars nHgpopMa-
LIUIO 1 O BBIOpOCAX MAapHUKOBBIX Ia30B 110 pe3yjIbTaTam
WHBEHTapU3allMd UCTOYHUKOB, BKJIaJ KOTOPBIX B 9MUC-
CUI0 TIAPHMKOBBIX ra30B HamOoJiee 3HAUMTEJIEH, B YacT-
Hoctu oT TOK. BTu cBeleHusT BKIIIOYAIOTCS B TOJOBbIE
OTYEThl O COCTOSIHMM 3arpsi3HEHUSI BO3MYIITHOTO Oac-
ceifHa CTpaHbl U YPOBHSIX SMUCCUM MAPHUKOBBIX Ta30B.
ITocnenqnue Takxke MCHOJB3YIOTCS Ul TIOATOTOBKA Ha-
IIMOHAJIBHBIX COOOIICHUI O BBHIIOJHCHUM CTaTell 4 u
12 PKUMK kaxmpie 4 rona.

Hdo Hacrosmero BpeMeHu B PP oTcyTCTByeT Ha-
LIMOHAJIBHBIM 1IEHTP IO cOOpy, CUCTEMATU3AlUU U
XpaHEHUIO JAaHHBIX MO PaAUaIMOHHO-aKTUBHBIM CO-
CTaBJISIIONIMM aTMOC(EpPHI, IOTYyYaeMbIX OT YUYpexIe-
HUIA Pa3HbIX BEOOMCTB.

2.7. O3oHOMeTpHYECKAS CEeTh HAOJIIOJEHMIA

CyniecTBeHHBII BKJIAl B MapHUKOBBIA 3¢ @eEKT,
CPaBHUMBII TIO TTOPSIIKY C BKJIAIOM METaHa, TaeT TPO-
rmocepHBIil 030H, KOTOPBINA cocraBisieT Jminb 10%
oT obiero coxepxanusi ozoHa (OCO) B cronbe art-
Mocdepnl. OcTaabHOE KOJUYECTBO O30HA, COAepKa-
1eecss B OCHOBHOM B HIUXHEH crpatocdepe, MOIIo-
IIAET OCHOBHYIO 4aCThb KOPOTKOBOJIHOBOTO YJbTpadu-
osieToBoro uanydyeHuss CoiHIIA U BHOCUT HEOOJIBIIION
OTpUIIATENIBHBIN BKJIa[ B MapHUKOBBIN 3 dekT. OCO
OIpENENsIeT YPOBEHb OUOJOTMYECKU OIMACHOTO VJIbT-
paduroNIeTOBOTO U3MYYEHUSI ¥ 3€MHOU ITOBEPXHOCTU.

OzoHoMmeTpuyuecKkast ceTb PocruapomeTra COCTOUT
n3 27 CTaHUMIA U SIBJISIETCSI COCTAaBHOW YaCThIO MUPO-
Boii o3oHHOU cetu ['CA (puc. 2.4). Pe3ynbrarsl usme-
peHUii HampaBysTIOTCsT B MUPOBOi IIEHTP JaHHBIX 110
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2. CUCTEMIA FASSLEOIERYIY SA JUIVIVIATON 8 POCCYIY]

Puc. 2.4. CeTb HabnogeHnin 3a o6WMM coaepxxaHneM 030Ha (PUONETOBLIE KPYXKM) U NMYHKTbI HAOM4eHNS
3a MapHUKOBLIMM rasamm (KpacHble 3Be3ao04km) PocrugpomeTta. NoMmrmMo OENCTBYIOLWMX B HACTOSLLIEE BPEMS
MYHKTOB HaOMOOEHMIN 3a NapPHUKOBLIMK rasdamu Tepubepka n Hosbi MopT, Takke nokadaHbl MyHKTbl Ha 0. Ko-

TenbHbIN, 0. BepuHra, pericteoBaslme Ao 1994 r.

o3oHy B Kanane. Emunasg wmkana usmepenuin OCO
MOJJICPKUBACTCS PETYSIPHBIMU CPABHEHUSIMU HAIU-
OHAJIBHOIO 3TajJioHa U 3TajioHa BMO.

2.8. AKTHHOMeTpHYEeCKasl CeThb HAOJIoHeHMii

B HacTtosiiee Bpemsi aKTMHOMETpUYECKasl CeThb
Poccun HacuuteiBaeT 186 cTaHumMii, 0o0ecreynBaro-
IIUX TIoJlydeHue uH@opMauu o0 OCHOBHBIX COCTaB-
JISTIONIUX paguallMOHHOro OajlaHca Ha TMOACTUJIAIONIEH
noBepxHocTu (puc. 2.5).

[Iporpamma paboThl MYHKTOB HAOMIONCHUIN pas-
JIEJISIETCST Ha TMOJIHYI0 U cokpalnieHHylo. [TomHast mpo-
rpaMma IIpeArnojiaracT BBIITOJHEHUE U3MEPEHUN TISITU
OCHOBHBIX COCTaBJISIIONIMX PaIUaIllMOHHOTO OajaHca:
OpPSIMOM, PacCEeIHHOM, CyMMapHOU, OTpaXX€HHOW pa-
IUAlMM 1 paguallMoHHOTo OajaHca (¢ Bblmadeit Jubo
CpPeIHUX 3a KaXIbIii 4Yac CYTOK JMOO MTHOBEHHBIX
3HaYeHU ¢ JauckpeTHocThio 3 4). CokpalleHHas
MmporpaMma IIPeAroiaraeT BBIIOJIHEHUE W3MEPEHUM
CYTOYHBIX CYMM OJHOTO 3JIEMEHTAa CyMMapHOH paau-
anu. B 2006 T. mo MOJHOM IporpaMme paboTanu
115 myHKTOB, a 1O COKpalllegHHOi — 71 MyHKT Ha-
OJIroIeHU.
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2.9. Okeanorpaguueckue HAOJIOIAECHUS

OkeaHorpadgndeckue HaomoneHus B P® ocye-
CTBJITIOTCSI Ha CETU OEPEeTOBBEIX M OCTPOBHBIX MOpC-
KUX THUAPOMETEOPOJIOTMIECKUX CTAHIIMI W TIOCTOB, a
TaKKe Ha JIpeidyommx OysdX W 10 IIporpaMmaM Cy-
IOBBIX HaOmomeHWit. P® ydacTByeT B pasIMIHBIX
IporpaMMax OKeaHOrpadhWIeCKUX HaOMIOICHU TI0
gquauun BMO, MOK, TOHECKO wu ap. BeimomnHser-
cs psan oosizarenbeTB 1o smHuu 'CHK, I'moGanpHO
cucteMbl HabmoneHuit 3a okeaHamu (GOOS), I'no-
OambHOI CcUCTeMBbl HAOMIONEHWI 3a ypOBHEM MOPS
(GLOSS) u np.

Temnepamypa nosepxnocmu mopsa. HaGmoneHust
3a TeMIIEpaTypoil TTOBEPXHOCTH BeAyTCsS Ha ceTtu Oe-
PETOBBIX M OCTPOBHBIX MOPCKUX THAPOMETEOPOJIOTH-
YeCKUX CTAaHIIMI U TOCTOB, YKCIIO KOTOPHIX B Poccum
cocrapisier 180, a Takke IO MporpaMMam IOITYTHBIX
CYIOBBIX HAOJIOACHWI W CYIOB JOOPOBOJBHBIX Ha-
omoneHuit (okosio 280 exXeromHo).

Yposenv mopa. VizmepeHust ypoBHSI MOpPSI BBITIOJ-
HAIOTCSI Ha CETM MOPCKUX OEpPEeroBBIX M OCTPOBHBIX
TUIPOMETEOPOJIOTMUECKIX CTAaHIIMI W TOCTOB 4 pasa
B cytku B cpoku 0, 6, 12 u 18 ¥ BCB ¢ momoribio
ypoBHeMepHbIX peek (¢pyTmTokoB). Ha craHmusx,
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Puc. 2.5. CeTb aKTUHOMETPUYECKNX CTaHUMIA PocrnopomerTa.

AMEIOIIUX CAMOTIMCIIBI YPOBHSI, BBITIOJHSIETCS HEIpe-
pBIBHAsI 3allMCh U3MEHEHUSI YPOBHSI BOIBI B TEUCHUE
CYTOK, Ha OCHOBAaHUM KOTOPOH pPaCCUUTHIBAIOTCS
exeyvacHble 3HAYeHMsI YpoBHSI Mopsi. Bcero B Hacro-
siiee BpeMsi Ha Tepputopuu P@ neiicTBYyeT OKOJIO
100 craHumii. BOJBIIMHCTBO IEMCTBYIOIIMX CTaHIIAI
ObUT OTKPHITHI B 1930-x romax, 4To ITO3BOJWIO Ha-
KOIUTh UTUTEJIbHBIC DPSAbl HAOMIONCHUIA.

B pamkax mporpammbl GLOSS Poccust umeer 14
craHUMi, BKJIouyasi MupHbiii (AHTapkTuaa). B Hacro-
siee BpeMs B MEXIYHApOAHBIE IEHTPHI JaHHBIX
(buacron u T'oHONyNy) IIOCTYyHarOT CBEACHUS C 5
cranuuii (bapennoypr, Mypmanck, HaraeBo, Tyarice
u IlerpomaBnoBck-Kamuarckuii).

Mopckoii 1ed. K coBpeMeHHBIM BHIaM JIETOBBIX
HaOJIIONEHUI OTHOCSITCS: CIIYyTHUKOBBIE HAOMIONCHMUSI,
aBUAIIMOHHbIC HAOMIOACHUS, HAOIIOACHUSI C ITOBEPX-
HocTU. BusyanbHble aBUAIMOHHBIE JIETOBbIE HAOJIIO-
JIEHUST BBITTOJTHSIOTCSI C CAMOJICTOB U BEPTOJICTOB pa3-
HBIX THIIOB ¢ BbIcOT 100-600 M. K aBManmoHHBIM
MUCTAHIIMOHHBIM CPEACTBAM OTHOCITCS as’podoTo-
CbEMKa, aBUALIMOHHOE DPAIUO30HIMPOBaHUE (paauo-
JIOKAIIMOHHAas cheMKa ¢ momolieio PJIC craniuii, pa-
OoTaIMX B OAHOM WM HECKOJIbKUX ydacTkax CBY
Iuara3oHa). BaxXHbIM MCTOYHMKOM HH(POpMauuu 00
U3MEHEHUSX TOJIIIMHBI JIBIOB SIBJISTIOTCSI HAOIIONECHUS
Ha MOPCKUX THUIPOMETEOPOJOTUYECKUX CTAHIIUIX
Pocruapomera, pacrosoXeHHbIX Ha MoOepexbe U OC-

TpOBaxX apKTUYECKUX Mopeil (puc. 2.6), a TakKKe CyHo-
Bble HAOJIONCHUSI U HAOJIONEHUS Ha IOJUTOHAX U
Ipefyrommnx CTaHIUIX.

Exeromno B P® Pocruppomerom, MIIP, PAH u
np. mpoBoautcs mopsinka 20 skcrieguumit HUC, xo-
TOpBIE OCYIIECTBIISIIOT TUIPOMETCOPOJIOTUYECKUE U
okeaHorpapuueckue (pU3NIeCKue U TUAPOXUMUYE-
ckue) HaOmoneHuss. PO ygacteyer B IIporpamme cy-
JIIOBBIX J00poBoibHBIX HaOmopeHuit (CIH): exeron-
HO IIepeJarTcsl JaHHbIE mnpuMepHOo ¢ 280 perlicos.
ExeronHo B paMmkax MexXnyHapomaHON IporpaMMBbl
APKTUYECKUX Ipeidyromux O0yeB M3roTaBIMBACTCS U
BBICTABJISIETCSI Ha Jied B ApKTUueckKoMm OacceiiHe 4-5
Ipeidyromux Oyes.

2.10. CoyTHUKOBBbIE HAOJIONEHHUS 32 KJIMMATOM

Bynymas rnobanbHasi cucremMa HaOMIOACHUU 3a
KIMMaTOM HEBO3MOXHAa 0€3 CITyTHUKOBOW COCTaBIISI-
omeil. OnHako, 4TOOBl CITyTHUKOBBIE JAHHBIE MOTJIA
BHECTH 3aMETHBIN BKJIAJ B JOJITOCPOYHYIO TTPOTPAMMY
W3MEPEeHUN, MOJKHO OBITh OOECIIEYeHBI YCTONIMBOE
(pyHKIIMOHMPOBAHUE CUCTEMbI HAOTIOACHUIL CO CITyT-
HUKOB, HEOOXOnWMasi TOYHOCTb U OJHOPOIHOCTH
usmepenuii. B Tliane peanusanuu ['moGanpHOI cuc-
TeMbl HaOmomeHmii 3a kiamMmarom (GCOS-92, 2004)
yKa3aHbl XapaKTePUCTUKH, U3MEPEHNSI KOTOPBIX TIPEI-
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Puc. 2.6. CtaHuun PocrugpomMmeTta ¢ MOPCKUMMU TMOPOMETEOPOSIOrMYeckumMmn HabnoaeHnaMn (Kkesagparbl)
B ApkTuke. CUHSAS NMHUS MOKa3bIBAET NONIOXEHNE KPOMKM Nbaa B MapTe 3a nepuog 1951-1980 rr.

CTaBJISTIOTCST MUCKITIOUNTEILHO BaXHBIMU U OCYIIECTBU-
MBIMHI B HACTOSIIEE BPEMSI C ITOMOIIBIO CITYTHUKOB.
K HuM oTHOCSTCS:

— ammocghepHble Xapakmepucmukuy: OCaiaKu, pa-
OUAITMOHHBIN OajlaHC, BKITIOYAST TPUXOMSIINI ITOTOK
COJIHEUHOH paaualii Ha BepXHEI TrpaHMIe aTMocde-
pBHI, TeMmIlepaTypa CBOOOTHOI aTMoOC(depsl, BKITIOUAs
MUWKPOBOJHOBOE 30HIMPOBAaHUE, HAIpaBJIICHUE M CKO-
pocTh BeTpa (OCOOEHHO Haja OKeaHaMM), BOISHON
nap, cBolicTBa 00JIaKOB, O30H, CBOMCTBa a’3po30JIs;

— OKeaHoepaguueckue XapaKmepucmuku:. TeMriepa-
Typa IIOBEPXHOCTH BOJBI, YPOBEHb MOPS, MOPCKOI JIe],
LBET BOJABI (JJISI OLIEHKU OMOJIOTMYECKON aKTUBHOCTH);

—  Xapakmepucmuku NOBEPXHOCMU CYUWU: CHEX-
HBII TTOKPOB, JETHUKW W JICASTHBIC IIANKW, alb0emo,
TUIIBI PACTUTEIILHOCTH, TOJISI TTOTJIOIICHHON (hOTOCHH-
TeTUYECKN aKTUBHOW pagvallii, ITOXapFhl.

ITonpoOGHOE omucaHuEe COBPEMEHHOIO COCTOSIHUS
W TIEPCHEKTUBH COBEPIICHCTBOBAHUS W3MEPECHUMA
YKa3aHHBIX MEPEeMEHHBIX C TTOMOIIBIO CITYyTHUKOB JIJIST
MOHHUTOPWHTA KIMMATHIECKOM CUCTEMBI TAIOTCS B
crrermaabHoi Ty6mkanm 'CHK (GCOS-107, 2006).

MHorue yKa3aHHBIE IIEpEeMEHHBIE MOTYT OBITH
JOOCTYITHBI YK€ ceiffyac IS IITMPOKOTO HCIIOIh30Ba-
HUS Ha peryISIpHON OCHOBE IIPM COBPEMEHHBIX TEX-
HOJIOTMYECKMX BO3MOXHOCTsIX. OmHakKo TpebdyeTcs
JIaJbHEMIIIee COBEPIIEHCTBOBAHNME aJTOPUTMOB HOBO-
TO aHaj M3a MEePBUYHBIX PamgUaIllOHHBIX U3MEPECHUN 1
UX IIpeoOpa3oBaHUsI B KIMMATUYECKUE ITepeMEHHEIC.
Bonee Toro, miaHBI HENPEPBIBHBIX M3MEPEHUI MHO-
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TUX BaXHBIX KIMMATHYECKM 3HAYNMBIX TEPEeMEHHBIX
IIOTPEOYIOT ellle KaKOro-TO BPEeMEHU UISI WX BOILIO-
IIEHNS B XU3Hb.

st obecrieueHrsI MOHUTOPUHIA COCTOSTHUST KJIU-
MAaTHYeCKOM CUCTEeMBI Ha Tepputopum Poccuu m co-
MIpeAeIbHBIX PETHOHOB YPE3BBEIYATHO BaXXHO B JOTION-
HEHHUE K CYIIECCTBYIOIIEH Ha3eMHON CeTu Habole-
Huii PocrumpomMera n apyrux BemoMcTB PD moimydaTh
CITyTHUKOBBIE M3MEPEHUSI BCEX ITEPEMEHHBIX, OOBSIB-
seHHbix B [lnane peanmuzanuu 'CHK. Ilpu stom oco-
0oe BHMMaHHE 3aC/IyXKMBAaIOT HAOJIIOJEHUS 32 TaKUMU
IIepeMEeHHBIMH, KOTOPhIe HE MOTYT OBITH B JIOCTATOY-
HOM CTeIleH! OOeCIIeYeHBl peryyIsipHoil ceThio B Cu-
OupuM, CEeBEpPHBIX M TOJSIPHBIX permoHax Poccwum.
B mepByio ouepenb, K HUM OTHOCSITCSI HEIPEpPhIBHBIC
HAOMIONEHMS 3a TPOTSKEHHOCTHIO M KOHIICHTpaIluei
MOPCKOTO JIbJIa, CHEXXHOTO ITOKPOBa, JaHHBIE O IOXKa-
pax, ocajkax, CBOMCTBax OOJaKOB W JIp.

Pocruppomer BHITONHAEST (YHKIIUM OIepaTropa
HAIlMOHAJIBHBIX KOCMUYECKUX CUCTEM IUCTAHIIMOHHO-
ro 30HIMPOBAHUS aTMOcGhephl, BKIIOYAs METEOPOJIO-
rudyeckue kKocmmdeckue cucreMbl (MKC), okeaHo-
rpapuueckue crnyTHuku cepuu “Oxkean-01" u cryt-
HUKHW IS MU3YYeHHUS NPUPOTHBIX PECYpPCOB CEpPUH
“Pecypc-01”. Poccuiickass MKC BkiogaeT cpeaHeop-
OUTAIbHBIE KOCMUYECKUE aIllapaThl Ha MPUIOISIPHON
opbutre cepuu “MeTeop” M TeOCTallMOHAPHBIN arIia-
par “DiekTpo” ¢ TOYKO# crostHUsS 76° B.na. B coot-
BeTcTBUM ¢ DenepabHOM KOCMUYCCKOM IIPOrpaMMoit
Poccuu mipemycmaTpuBaeTcs pa3BUTHE OIEPATHMBHBIX
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CITYTHUKOBBIX CPEICTB HAOIIONCHUI 3a COCTOSTHAEM
atMocepbl, MOpell M OKEaHOB, IOBEPXHOCTU CYIIIH,
BKJIIOYAsl JICMOBBIA M CHEXHBIM MOKPOB. DTO MO3BO-
JIUT TIOBBICUTH TOCTOBEPHOCTH IPOTHO30B ITOTOIbI
pa3Holi 3a0;1arOBPEMEHHOCTH M pEIaTh 3aJadyld B WH-
Tepecax MCCIeHOBAaHMS KIMMaTa, a TaKke KOHTPOJIU-
poBaTh O30HOBBIN CJIOK 3eMJIM U pagualiioOHHYIO 00-
CTAaHOBKY B OKOJIO36MHOM KOCMUYECKOM ITPOCTpaH-
CTBE U OIIEHUTb AHTPOIIOTEHHBIE BO3ACUCTBUSI.
PaboTel Mo co3maHuIo U Pa3BUTHUIO KOCMUYECKUX CH-
CTEM M IOWCTAHIIMOHHOTO 30HAWPOBAHMS 3eMJIM BO3-
JoxeHsl Ha Poccuiickoe aBMAITMOHHO-KOCMHYECKOE
areHTCTBO (PocaBuakocmoc).

Kocmuueckuit anmapat “Merteop-3M” mipeaHas-
HayeH [IJIs1 MOJYyYeHUS JAHHBIX:

— 00 001aYHOCTH B BUAMMOM M MH(PPAKPACHOM
JIara3oHax CIEeKTPa;

— O TeMIlepaType MOBEPXHOCTA OKEAHOB WM BBI-
COTEe BepXHEI TpaHMIIBI 00JaYHOCTH;

— O MECTOINOJIOXCHUN W TepeMEIIeHUN Oapu-
YeCcKUX 00pa3oBaHUIA;

— O JICIOBOM OOCTaHOBKE Ha aKBaTOPUM MOpEI
1 OKEaHOB M MPOTSKEHHOCTH CHEXXHOTO TOKpOBa Ha
KOHTHHEHTAX;

— O pe3yibTarax TeMIepaTypHO-BIaXKHOCTHOTO
30HAUPOBAHUSA aTMOC(Ephl, O 30HAX MHTEHCUBHBIX
0CaJIKOB, MHTETPAJIbHOM BJlaro3arace o0JaKOB.

Ha OopTy Takxke MMeeTCs aMEpUKaHCKMI IKCIIe-
puMmeHTanbHbI npubop SAGE-III, npegHa3sHaYeHHBI
IJIsT ompeAeeHUsT BEPTUKAIBHOTO pacIIpeaeIeHus
a’po30Jiell U MaJbIX Ta30BBIX TIpUMeceil B aTMocdepe.

Kocmuueckuit anmapar “Pecypc-01” BxirouaeT
MpUOOPHI, MO3BOJISIONINE ITOIYyYaTh U(PPOBBIE U300-
paxkeHMsT TOACTWIAIONIEH TMOBEPXHOCTU B HECKOJIb-
KUX CIIEKTPAJIbHBIX AHMAalla30HaX M IIpeaHa3HAYCHHBIC
IUIST pellleHus ITUPOKOTo Kpyra 3amgad: MOHUTOPHWHTA
ITOYBEHHOTO, PAaCTUTEIHLHOTO, CHEXHOTO M JICIOBOTO
IIOKPOBOB, OOHApy:KEHUS W OICHKHU ITOCICACTBUA
Ype3BbIYAMHBIX CUTYallMil MPUPOAHOTO U TEXHOTEH-
HOro XapakTepa (HaBOTHEHUS, IOXapbl, aBapuM Ha
razo- 1 HedTenpoBojax W [p.), M3YyYEHUS TE€OJIOTHU-
YECKUX CTPYKTYp M [p.

Poccuiicko-ykpanHckasi KocMuyecKasi cucrema
“Oxean” ¢yHKIIMoHMpoBaia B mepuoa 1983-1998 rr.
u obecrieynBaja MOHUTOPUHT ITOBEpXHOCTU Mupo-
BOIO OKeaHa, BKJII0OYash MOHUTOPUHT JICASTHOTO IIO-
KpoBa.

Hazemupiit komruieke Pocrumpomera, Haxoms-
uiics B momuMHeHMU HaydHo-ucciieqoBaTeIbCKOro
IIEHTpa KOCMMYECKOUl ruapomereoposioruu “‘Ilrane-
Ta”, OCYILIECTBJISIET IIpUeM, 00pabOTKy M pacIpocTpa-
HEHUE ITOTPEOUTEISIM JAHHBIX, MOJYYaeMBIX CO BCEX
POCCHUIICKIX KOCMMYECKMX allllapaToB TUIia “Meteop”,
“Oxkean”, “Pecypc” u “DiekTpo” u psiga 3apy0OesKHBIX
armmapaTtoB Tuma “NOAA”, “Meteosat”, “GSM”.

2.11. BoiBoapl

Cyuectymonue cetu HaomoaeHuii Poccun moix-
HBl OBITh WHTETPUPOBAHBI C YUIETOM HAIMOHAIBHBIX,
PETUOHATBHBIX U TJO0ATHHBIX TPUOPUTETOB. MHIEKC
IUTOTHOCTU TOCYAapCTBEHHOU METEOPOJIOTUYECKON Ha-
omonarenpHOl cetu B Poccuu B cpelnHEM HE IPEBbI-
maet 10, T. €. OAUMH IMyHKT HAOJIONCHUN MPUXOJUTCS
Ha 1oromanp 10 Teic. KM? (B pa3BUTHIX CTpaHax 3ara-
Ja OH paBeH 1-3), T.e. IUIOTHOCTb METEOPOJIOTUYEC-
KOW CETU SIBJISIETCS HEOOCTATOYHOU [JII M3YYECHWUSI
PErMOHATIBHOIO KJIMMAaTa W OOECIIEYEHUSI 331a4 KO-
HOMUYECKOTO U COLIMAJbHOIO PAa3BUTUS CTPaHbl B
LIEJIOM U OTACJIBbHBIX KOHOMUYECKUX pailoHOB. Oco-
00¢ BHUMAaHUE CIEAYET YACIUTh OPraHU3aluu HaOIo-
JNIEHWII B OTHAJCHHBIX W TPYTHOMOCTYITHBIX paiioHaXx,
B YaCTHOCTU CEBEPHBIX, OCOOCHHO UyBCTBUTEIbHBIX K
M3MEHEHUSIM KJIMMara, U 0oJiee IIUPOKOMY IIpHUBJIE-
YEHUIO JAHHBIX AJIbTEPHATUBHBIX CUCTEM HaOJIole-
HUA. B 3TOil CBSI3U MOJKHBI PAa3BUBATHCSI CIIyTHUKO-
BbIE CHUCTEMBl 30HIUPOBAHUS aTMOCGHEPhl U MOJCTU-
JIAIOILIEN TOBEPXHOCTH.

Borpockl onTUMAaNbHOTO pa3MEIICHUST ITyHKTOB
HAOMIOACHUI UMEIOT HE TOJIBKO BaXHOE METOJUYEC-
KO€, HAy4YHOE, HO U S5KOHOMMYECKOE 3HAYCHUE B YCIIO-
BUSIX OrPAHUYEHHOTO (HDUHAHCUPOBAHUS, C OIHOU
CTOPOHBI, U YBEJIMYECHUSI SKOHOMUYECKON LIEHHOCTU
TUAPOMETEOPOJIOTUYECKON MH(POPMAIIUU B CBSI3U C
yJaleHneM SKCTPEMAaJbHBIX TOTOJHBIX W KIWMAaTHU-
YECKUX SBJIEHUN, C APYTOW CTOPOHHBI.

Kpome cetu Pocrunpomera, Ha teppuropumn Poc-
cun (QYHKIIMOHUPYIOT OTHENbHBIE TYHKTHI METEOpO-
JIOTUYECKUX HaOMIONCHUN Jpyrux BenoMcTB (MuH-
000poHBI, MUHUCTEPCTBA 3[IPABOOXPAHEHUS U COLM-
JTBHOrO OOECIIeUeHUs U psiia Apyrux). BemoMcTBeH-
Hble CeTU (MO SKCIEPTHOU OLIEHKE COCTABISIOT
30-40% uncina nyHKTOB HabmogeHuii Pocrumpomera)
(DYHKIIMOHUPYIOT HE3aBUCUMO OT METEOPOJIOTHYEC-
Kol cetu Pocrumpomera M MOSTOMY HE WUHTETPUPY-
I0TCSI B OOIICHAIMOHAIBHYIO CETh HAOMIONCHU 3a
COCTOSIHUEM OKpYXKalollleii NpupoaHoil cpennl. Ha-
MIpUMEP, METEOPOJIOrndyeckasi ceTb MUHOOOPOHBI Ha-
cunthiBaeT g0 600 craHIUiA, cpeau KOTOPBIX Hau-
OOJIBIIMIT MHTEPEC MPENCTABISIIOT NaHHBIE CTAHIUNA
HAOIOACHUI, PACIOJOXEHHBIX B TPYIHOJOCTYITHBIX
pailoHax ApKTWKU, ceThb HabmomeHuil Pocrumpomera
B KOTOPBIX MPEACTaBICHA AOCTATOYHO CJ1ado.

B cBsa3u ¢ mpucoenuuennem P® x Kwuorckomy
MPOTOKOJIy BCTaeT 3aJaya CO3[JaHUs HAUUOHAIbHOU
CUCTEMbl MOHUTOPUHIA SMUCCUM U abcopOLMuU Tap-
HUKOBBIX Ta30B, a TAKXE BO3PACTACT AKTYaJbHOCTh
n3MepeHus (HOHOBBIX KOHIIEHTpPAIWl MapHUKOBBIX
ra3oB B cucreMe Pocrugpomera B pamKax OCYILIECTB-
serust nporpammel 'CA. Pacnosnarast camoil 601p1101
B MHUpE TEPPUTOPUECI, UMETh JIUILIb OJHY (DOHOBYIO
CTaHIIMIO, PACIIOJIOXEHHYI0O Ha KpailHEM ceBepo-3ara-
Jle CTpaHbl, SIBHO HEIOCTATOYHO JUISI HEIPEPBIBHOTO
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MOHUTOPUHTA KOHIICHTPALIMi MHAapHUKOBHLIX Ta30B B
permoHax ¢ pa3sHBIMU IPUPOTHBIMHU YCIOBUSIMU U TH-
aM# PACTUTEIBHOCTA B COOTBETCTBUU C TPEOOBAHMSI-
mu I'CHK.
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