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B Mmoxorpadun paccmarpusaiores cnocobul onpegeneHnn
napaMerpoB pfiia oGbekTos oOuell uupkyaAsuue armocde-
pul  (THNOB UKPKYJAsRuuH, GOpPM  BHCOTHOrO GAPHYECKOrO
NOJA NO CEKTOPAaM CeBEPHOrO NOAYWAPHA, NJaHETapHOM
BLICOTHOH (PONTANLHON 30HLI, UEHTPOB HEHCTBHA aTMO-
chepbl, GACKHPYOUIHX CHHONTHYECKHX CHTYauuil) W aHaAH-
IHPYIOTCH XAPAKTEPHCTHKH HX  MHOTOJeTHHX  KoaeGauuft.
Brigeaenn aanTessnbie (MHOrOMECHYHHE W MHOroJeTHHE)
3MOXH OAHOPOAHOTO COOTHOLWICHHS  UHPKYJISUHOHHBIX Me-
XaHH3IMOB HA MNOJAYINADHM, ONpCAE]EHA MHOIO/CTHAA  HX
TeHACHIHS.

ConepKUTCA aHAAH3 NPHMCPOB TECHOW CBAZH MEXKAY
pasauuHbiMH  napamerpamu  oOulel uMpryasuun armocde-
PH, @ TAKXEe MCKAY UHPKYJAAUHOHHBIMH MApaMeTpaMu M
HEeKOTOpHIMH BHewHHMH ¢axtopamn. Ha npumepax pac-
CMaTPHBAIOTCA BOMPOCH METOAHKH JHArHO3a CTPYKTYpH
puanueckux cpaselt MexKAY GAKTOPHBIMH M 32BHCHMBIMH
IEMEHTaMH,

IlpuBORATCA NpHMEPBI TECHBIX CHHXPOHHBIX MW aCHH-
XPOHHHX CBA3eR Mexly napamerpaMu armocdepHon uup-
KYJASAUHH H FHAPOMETEOPOJOrHUYCCKHMH XapaKTepPHCTHKAMU
(remnepatypoit Bo3ayxa, arMOChepHBIMH OCAAKAMH, HH-
JeKcaMH 3acylNHBOCTH, CTOKOM peK, TennoOGMEHOM BOJ-
X mace Cesepuoit ATaaHTHKHM H JIeJ0BHTHIM OKeaHOM).

Moxorpadus paccyuTaHa Ha KJAHMATOJOrOB, CENHaJIH-
CTOB, 3AHHMAIOUIHXCS JAOATOCPOYLBIMH H CBEPXA0JArocpoy-
HHEMH THAPOMETEOPOSIOrHYECKHMH NPOrH03aMH, MOAEAHPO-
BaHHeM KpynHoMacmTalHEX aTtMochepHHX mpoueccos.
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Ot asropos

B MHOTOUYHCJEHHBIX HCCAEAOBAaHHAX MO OOLLEH UMPEYJIAILLIH aTMO-
cepsl, KacaloUnXes Kak raofajibHbIX, TAK H PETHOHAJABLHEIX e CXeM,
BBISIBJICHB MHOTHE 3aKOHOMEPHOCTH, Hpeacrasasmouiie Hoapiion 06-
IEMO3HABATEAbHbIN W npakTHuecknit nHTepec. Ha ux ocxose o6bac-
HeHbl HEKOTOPBHIE OCOOCHHOCTH KJaumaTa, paspaloTanbl  MCTOAMKH
KPATKOCPOUHBIX M JLOJTOCPOYHBIX MPOTHO30B NOrojbl. Pslom aBTOPOB
BbIpabOTaHBl TAaKXKe HEKOTOPHIe COOOPaXKeHHH O MPEeACTOAUIHX HIMC-
HeHHsIX KJAHMaTa 3eMHOro Iiapa H OTAeJbHbIX ero paitonos. Mseworcs
MPOrHOCTHYECKHE YKA3aHHWA HA NPEACTOALIHI XOL YPOBHH 38MKHYTBIX
MOpEH W 03ep.

B nacrosiiiee BpeMsl, B pe3yJbTarte NONOJAHEHHSH paaos Habnioje-
HHI, COCTABJEHHS MNPOKOHTPOJIUPOBAHHBIX HHDOPMAUHOHHLIX  MACCH:
BOB, 3aHECCHHBIX Ha MArHHTHBIE JIEHTH, HMEeTcd BO3MOXXHOCTL ¢ TO-
mouiblo DBM ocyuiectBasTh Godgee riyboKHe MHOFOCTOPOHHHE Hecae:
JOBAaHHA aTMOCGHEPHON UMPKYAdUnn. ITO 0cOOEHHO KacaeTcs BBICOT-
noii Gapuueckoii Tonorpadun. Ecan 20—30 ner Haszaj He npeacTas.ifg-
JOCh BO3MOXKHBIM BBINOJHHTL JAOCTATOYHO HAJEXKHBIH CTATHCTHUECKHH
aHAJH3 CTPYKTYPHl MHOTOJETHEH H3MEHYMBOCTH TapaMeTpoB aTMo-
chepHON LHPKYJIAINH, TO CEHYAC 3TO YIKe OCYUIeCTBHMO.

TpuAUATHNATHACTHHE PAfBI XapaKTepHCTHK Oaprueckoil Tonorpa-
(bHM MO3BOJMAH 4BTOPAM JaHHOIl MOHOrpaduu HCCACNOBATHL CBOHCTRA
MJaHeTapHOi BBLICOTHON (POHTANLHOH 30HLI (€€ HHTCHCHBHOCTM, i1
POTHl, H3BMUJHCTOCTH M IJOMAAK), MOJAIOCA UHPKYISUNH H OJOKHPYIO-
HIHX CHCTECM.

BoJsiee mupoko, 4eM 3TO OCYIIECTBH/H [PEABIAYLLIe aBTOPLI, pac-
CMOTPEHBl COOTHOIIEHHSI MEX/Yy MHOTOJETHHMH XapakTepHeTHKaMK
Pa3/MHUHBIX MAKPOUHPKYJIALHOHHBIX OOBEKTOB, & PABHO H MEMKIY 3TH-
MU 00'beKTaMH W BHEIUHUMH GaKTOpaMH.

B uccsel0OBAHHH MHOTOJETHEH H3MEeHYHBOCTH rJobansbubix mnapa-
MeTPOB UMPKYJSLHH BIEPBBE UWHPOKO OCYIECTBJCH pacueT aBTOKOp-
PEJISIHOHHBIX H B3aHMOKOPPCJAILHOHHBIX (QYHKIHH, a Takme rapMo-
HHYECKHH aHaJu3,

[IppBoauMbie B AaHHOH MOHOrpaHH WTOrH MOJYUEHL B OCHOBHOM
B MpOLECCE BHIMOJHEHHS HayuHO-ucciaenaopareabcknx tem VI1.40a.06 w
V1.40a.10 nnana HUP u OKP Tockomruapomera.



B cosnanuu ra. 6 yuacrsoBasna [1. I'. XaHxKHHa, ocTajbHas 4acTh
MoHorpaduu M penakuusi seinonHensr M. X. Baiaanom. J. T'. Xau-
HMHHOH BHINOAHEHA TaKMe 3HAYuTesabHas 4acTb PaboTBl MO CO3MAHHIO
apxuBa GJOKMPYIOUHX AHTHIHK/JIOHOB, €ro KOHTPOJIO M 3anHcH Ha
MJL.

ABTOpBl BBIpaxKaior Oaarosaphocts uixenepam JI. A. Mosaesoit u
JI. 0. Camconoso# 3a Goabluyio pabory no NMoAroToBKEe HCXOAHOH HH-
dopMaimu H y4acTHe B BHINOJHEHHH PaCUYETOB.



Beejnenue

Ha nepBuiit B3rasjg MOXeT Nnoxka3aThCs CTPAHHBIM, YTO C HHTEHECH-
(ukauueil Hay4HO-TEXHHUECKOro nporpecca, BO3pacTaHHEM 3KOHOMH-
YECKOr0 MOrYULEeCTBA U «HE3aBHCHMOCTH» YEJOBEYECTBA OT OKpYHKalo-
ulei cpeasl npobaemMa KJAHMaTa CTAHOBHTCH Bce 0ojiee akTyalabHOM.
Oanako ecau NPHHATHL BO BHHMAaHHe, YTO AajbHeilias HHTeHCHDHKA-
IUHA NPOU3BOJACTBEHHOH JCATEJALHOCTH YeJOBEKAa H B NepBYi0 ouepeib
CEILCKOI0 X03silicTBa Bece 0oJee CBA3LIBAETCH C PAllHOHAJbHBIM y4e-
TOM KIAMMATHYECKHX PeCYypCoOB, TO CTAHOBHTCS OYEBHAHBIM, YTO Hau-
JYUYIIHX Pe3yJbTaTOB MOMKHO JOCTHIHYTb, c00Opa3ya TeKyuine u crpa-
TerHYeCKHe NJIaHbl C [POHCXOAAUIHMH W MPEJACTOAUIHMH COCTOSHHSA-
MM MOrOAHO-KJIMMATHUECKHX YcJao0BHit. SIcHO, Hanpumep, YTO ¢ y4eTOM
HaJeXKHOro NnporLosa noroibl Ha BEreTalHOHHLIN NEpUOL B NpPHHILKME
MOXKHO HE TOJILKO YCTOHYHBO NoJyyath ypoxail Ha ypoBHe, COOTBeT-
CTBYIOLIEM €ro MHOrOJIeTHEMY TPEHAY, HO H 3HAYHTEJbHO NPEeBLICHTH
ero. 3Has O NPEACTOSAIEeM BJAXKHOM JeTe, NyTeM MaKCHMaJabHOro co-
KpalleHHs NMapoBBEIX NJOILAAeH, BHECEHHS COOTBETCTBYIOILEro Koauye-
cTBa yAOOGPEHHH B MAXOTHBIE NOJA W BLINOJHEHHMA pAAa APYru¥x arpo-
TEXHHYECKHX MeponpuaTHi (rayOGuHy BCnaumiky, HOPMBI BLICERA, CPOKH
ceBa H T. 1) MOXHO JA0GHTbCA BasoBOro cbopa ypoxKas, 3HAUHTEILHO
Goabiie o6biuHOro. MoxHo 6bl10 Gbl MPHBECTH MHOMKECTBO NPHMEPOR
BaXHOCTH yuyeTa KoAebaHHil NOrofHO-KJIHMATHYECKHX YCJAOBHI B aeJe
TePPHTOPHAJILHOTO Da3MellleHHs] KYJbTYp, JIECHOro XO3fHCTBa, CTPOI-
TEALCTBA, TPAHCMNOPTA H T. /., HO Mbl yNOMsHEM JHIUL 00 OAHOM elle
H3 06J1aCTH CTPOHTEJILCTBA, MMEBIIEM MECTO B JACHCTBHUTE/IbHOCTH. M3-
BeCTHO, 4To J0 60-Xx roaoB Texkyuiero croJietusi yposenn Kacnus 3za-
METHO CHHXKAJICH, MPHYEeM B MEJIKOBOJAHOH ee uacTH B ['ypbesckoit 05-
nacTH Geper yXOAuJ €XeroaHo Ha MHOIHE AecATKH MeTpoB. B cBAsu ¢
3THUM CTOSJ BONPOC O NEPEABHIKEHHH NPEANPHATHI MO 3arOTOBKE Kap-
K4CHO-KaMbIIUHTOBLIX MJAHT OJauXKe K MOPIO, Ky/la yXOaHJ1a 30Ha npo-
H3pactaHud Kambima. OLHAKO B COOTBETCTBHH C NPOTHO3AMH 3T0 Me-
ponpusaTHe He ObIIO BHNOJAHEHO. B neficTBHTENLHOCTH YPOBEHbL ceBe-
po-socrouHoi yacth Kacnus B 60-x rogax cran npuGasiasiTsest, u aa-
Ke Ha CTapoM MecTe YKasaHHbIe NPCANPHSITHA CTaJH BpPEMeHaMH 3a-
TONIATHC A,

[Tocranoska 3amzauu uCCHEROBAHHA aTMOCHEPHOH UHPKYNAAUHH U
Ha 3TOH OCHOBe pa3paboTKa HaJeXHbIX MEeTON0B CBEPXA0JroCpPOUHbIX
MPOrHO30B KJAHMAaTa H OCYUIECTBJEHHA OOBEKTHBHOIO MOHHTOPHHTA
ero BnoJHe ouyeBuAHa. BaxHocTs  pemeHuss 3Toi  npobiaemel
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HOAMEPKHYTA  PSUIOM  MEXIYHAPOAHBIX CHMIIO3HYMOB W HaYUHBIX
opraguzatpi,. O6 370M MOMKHO CYAHTL M NO KOMMJIEKCHBIM 1[@J1€BbIM
nporpavyam BMO, noa srufoii KOTopoi yXe OCyUlecTBJAEH psii cre-
HHEHAHPOBAHHBIX  ME/KAYHAPOAHBIX  KIHMAaTHYECKMX  MpOrpamm
([T201, 3SAM3KC, AJIBIISKC, MOH3KC).

[IpoGneMa Kaumara He TONBKO B HAYYHOM, HO M B NPAKTHUECKOM
OTHOIIEHUH CTAHOBRTCH NPOOJEMOH HOMEp OAHH MpexKjae BCEero B CBA-
3H ¢ HapacTaouiuMH MacuwitabaMu aHTPONOreHHbIX BosaeiicTBHi. [lo-
3TOMY pa3zpaboTkd MeTOA0B NpPeAcKa3aHus H3MeHeHMil KauWMaTta Ha
FOAbI, JACCATHJAETHSE M AaXKe CTONETHS ceHyac U BNpeAb NpHOOpETaloT
MEPBOCTUNCHHY O BasHocTh. Kakum OGyaeT kiaumarT «3aBTpa», HHTEpe-
cyer Beex, Kaumar — 3T0 npexjae BCero 3HauMTeabHas [0 pecyp-
CcoB J1000H cTpaHbl. TpaguuHoOHHOE MHEHHE O TOM, HTO KojaebaHus
KJAWMATA BAMSIOT TOJbKO HA NPOAYVKTUBHOCTH CE/JAbCKOXO3AHCTBEHHOIO
NPOM3BOACTBA, CeHuac y¥Ke CHALHO ycrapeno. C KauMaToM TECHO cBH-
34HO HE TOALKO C@JILCKOEe XO3{HCTBO, HO H NMPOMBIILJIEHHOCTD, TpaHe-
MOPT H BCE XOIAHCTBO.

Cefluac  Bce uaile W ualle NMOHATHA «SKOHOMHKA» W «KJAHMar»
BeTpedaloTed paAoM, 10O NPOH3BOACTBO 3HEPrUH K MPOJOBOJLCTBHA B
3aBHCHMOCTH OT KoaeOaHus Kianmara aubo UMEEeT BHYUIMTEbHYIO Bbi-
roay, anbo yositki. Tak, no pacyetam aMepHKaHCKHUX KJMMAaTOJOroB,
[P TNOHIGKCHHH TCMICPATYps! BO3AyXa BCEro JHUbL Ha OMMH rpajyc
34TPaTLl TOJABLKO Ha TENAYI0 OJMeKAY H OTENJHTEJbHBbIE MEPONpHATHS
MoryT cocrasutsh 10 mapa. aoaaapos. UHrto xe Kacaercsi obulero
yutepHa oT TAakoro MOHHKCHHA TEMNEpaTtypbl, TO OoHO oboljgercs B
H0 mapi. A0aaapos.

s cenbCKOXO38HCTREHHBIX KYJAbTYP MNOHHXKEHHE TeMmMnepaTyphl
BO3AYXd HA OAMH rpajyc Bjeder 3a cO0OH YKOPOYECHHE BEreTallHOHHO-
ro nepHojla Ha ABC HeAenH, 4To o3HayaeT OoJbluHe HeZoOOpH  ypo-
AN, .

CJoeloBaTebHO, M3MEHEHHA KJHMaTa JAHKTYIOT OonpeaeseHHbH pe-
MUM XO39HCTBOBAHUSA, CTPATErHI0 PA3BHTHA 3KOHOMHKH Ha JoJrue
roAabl.

HAackonbKo CHALHO OTPa)kalTca J10JAroBpeMeHHbie KoJeOaHHa Kiu-
Mata Ha 3KOHOMHKE LeJbIX cTpaH, yOeAHTeNbLHO MOKasahy daxkTuye-
CKIC fBJCHHA B Tekyuiem croderdu. C norenjeHueMm KJuMmaTa B mnep-
BOH MNOJOBHHE CTOJIETHA MPOH3OLLIO MOBbLILIEHHE TeMIepaTypbl OKea-
HHYECKUX BOJ, 0CDOEHHO 3aMeTHOE B CEBEPHLIX LIMPOTaxX, YTO B CBOIO
ouepe/lb O340 YCJI0BHS AJA PacnpocTPaHeHHs JaJleKo Ha ceBep He-
pecta W OTKOpMAa cpean3eMHOMOpCKHX nopod poib. Ilaxe B Bapenie-
BOM MOpPe NPEIAMETOM NPOMbBICJOBOR JIOBJH CTalld CeJbib, TPECKa,
MHKia, AHajgornyHee sSIBACHHA OTMEYa/uch H B JlaIbHEBOCTOUHBIX BO-
Aax, rie ropasio cesepiiee 0ObLIYHOTO CTAMH OTAABJIHBATH HE3HAKOMYIO
LIS HOBBIX MecT caaaky. OJHAKO CEBCPHLIM CTPAHAaM He TaK yX A0J-
FO MPHILIOCHL JOBHTL GOTATYIO W AEIWEBYI PHIGY GJH3KO OT CBOHX
Geperos.

B pesyabTaTte noxodojaaHds, HaAyaBLIErocss B IUECTHACCATHIE TO/AbI,
W CBA3AHHOIO C HHM YBEJHYEHHS JIEJOBHTOCTH B CEBepHBIX MOPAX
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nocaegHue obejHean proon. CHOBa H3MEHWJIHCh MECTa HepecTa W OT-
KopMa pbIOHBIX CTai. ‘

Taxum obGpasom, B pesyabTaTe NoxXoa0JaHHst MHOTHE CTpaHbl OblIH
BBIHYXK/I€Hbl 3aHATbCA AKTHBHBIMH NOHCKAMM JPYrMX pPanOHOB M ApPY-
rHX 00BEKTOB pbif0soBcTBA. Poif0sOBHbIC (IOTUINH CTAadH nepeme-
LaThC K BOAAM I0XKHOro noaywapud. Ilpeameramu nopa craju HO-
Bhle copTa puib (XeK, HOTOTeHus, TyHew ¥ Ap.). Oanako HoBbie (nane-
KKe) mecta pbiGHbIX MPOMBICJAOB He obouniich 6e3 o6paboTku puib Ha
MECTE, HOBBLIX CPEACTB JIOBA H B KOHEYHOM HUTOre VAOPOKaHHS [PoO-
AVKLHH.

OO6uren3BecTHbl CHJAbHBIE OEACTBHS, NOCTHUILIHE PSIA CTPaH adpH-
KaHCKOrO H JAPYrHX KOHTHHEHTOB B pe3yabTaTe CYPOBHIX H AJAWTENb-
HBIX 3aCyX, CBA3AHHBIX € KOJCOAHHAMM KJAMMATA B NOCJEAHHE AecH-
THJAETHA. DTO TOXKE J0OPOras NJIata 3a HAMEHEHHUS KJIUMarTa.

TlpupeieHHble MPHMEPH! MOKa3bIBAIOT, HACKOJLKO BAXKHO PacnoJa-
raTh pacueTaMH O Xapakrepe oxuaaembix KoaeGaHuit kaumara. M na-
0 OTMETHTH, UTO YCHellHbie NONLITKH NPeABHACHHS KOojaeOaHWi KJIH-
maTta B npoMexyrkax A0 30—40 aer yxe umean mecro. Hanpumep, o
TOM, YTO B KOHUE LECTHIAECATHIX I'OJ0OB TEKYLIEro CTOJETHS NPOH30H-
JeT A0BOJbHO CKaukooOpasHoe HapyluleHHe rao6anbHOr0 BOCXOAALLETO
TPEHJa TeMmIepaTypbl BO3AyXa MOXOJNOJAHHEM TPOLOJ K UTEILHOCTHIO
PUMEPHO OKOJIO JICCATH JIET, MOCJI¢ KOTOPOrO BHOBb HAYHETCS MOBBI-
LIeHHe, CBOEBPEMEHHO OTMeYaJoCh B JHTEPATYPe HECKOJAbKHMH 4BTO-
pamu [4, 5, 10, 13, 45].

Hapsigy ¢ 3TUM NPHXOAUTCS KOHCTATHPOBATH, UTO H3MEHEHHS KJIH-
MaTa HaCTOJIbKO CJA0KHBI, YTO CErOJHAIIHAN ypOBEHb HaluX 3HaHWHH
HE MO3BOJIRECT YBEPECHHO CYAHTH HH O AOCTOBEPHOCTH OLICHOK KoJebHa-
HHSL TEKYlero Kiumara, HH TeM 06oJee 0 NpejacTOslUIHX ero KoJe6GaHu-
aXx. CKyaHble 3HaHuA 0 pakTopax, BANSIOIHX HA OOGLLYIO HHPKYAALMIO
aTMOC(epbl, H 0 3aKOHOMEPHOCTAX Pa3BHTHS CaMOH LHPKYJISALHH Bbi-
HYXKa€T MHOTHX HCCJICAOBATE/ICH BO3AEPKHBATLCS OT I[PEANOI0Ne-
HHH HacdeT Oyayulero kammara. DTuM OODBACHSIOTCH MONBITKH 3aHH-
MAaThCA BApHAHTAMH CJENOro 3KCTpanoJupoBaHus. OAHAKO, K4K OT-
meyator Ban Jlyn u Buabsive, paznnunbie BosgeiicTsisi Ha atmochep-
HYIO UHPKYJSUHIO HACTOJbKO YCJAOXKHAIOT €e Pa3BHTHE W BJAHSIHWE Ha
KJHMAT, 4TO IKCTPANOJAUNA KIAHMATHYECKHX TPEHIOB AENaeTCs COM-
HUTEJIbHEIM 3aHsTHeM [78].

BbiBOA M3  BBIIECKa3aHHOTO OAHH — HeOOXOAHMO JampbHeilliee
MPOAOJZKEHHE TEOPEeTHUECKHX H (DU3HKO-CTATHCTHYECKHUX  HCCJe/10Ba-
HHil aTMOChepHON UMPKYIAEH, NPOAOIIKEHHE COBEPLICHCTBOBAHMS HX
 MeTo/0B u MeToj0J0rHH, Tlopa npexpaTuth OOBACHEHHS HEpaspelIeH-
HBIX BOMPOCOB 110 IHPKYJSUHH H KJAHMATY JHIbL HEA0CTATOYHOCTbIO
HaGJIIOAEH!I H COOTBETCTBYIOUIMX BBIUHCJAHTENBLHBIX cpeacTs. Hyxnwl,
MpexKae BCEro, HOBBIE HICH-H CEPbE3HLIE TEOPETHUCCKHE HCCJICA0BA-
HUA, HYAKHO (H3HYECKOE MOHHMaHHe rI06albHBIX aTMOCHEPHBIX Mpo-
eCCOB B HX KOHKPETHBIX CTPYKTVPHBIX MEXaHH3MaX.

B naunoit pabore craBuTCs 3ajaya Mpexae BCEro paceMoTpers
MHOrOJIeTHHE KOJe6aHHS ellle MaJo HMCCACNOBAHHBIX TJ00AAbHBIX Ta-
pPameTpoB aTMOCHEPHOH UHPKYJIAUHH H HX CBS3eH Kak Mexay coboif,
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TAK M C HEKOTOPbIMH BHEWHHMH (PaKTOpaMM, 4TO, KaK HaM Kaxercs,
HOMOZKET YTOUHHTL NOHHMAHHE MHOrOJIETHeH H3MEHYMBOCTH H TPEHMAO-
BEX H3MEeHeHui KaumaTta. [lis 3TOro aBTOPbLl, KPOME METEeOopOJIornye-
CKON PHJIIOB paCnoNarajy AaHHbIMH N0 LEHTpam AeHcTBUS aTMocdephl
110 MAKPOTHNAaM UMPKYJAAUHH (COrjlacHo kaaccH¢pukauuu BaHreurei-
va u I'mpca) 3a nepuon ¢ 1891 r., a no napamerpam nJaHeTapHOMN
BLICOTHOH (DPOHTANLHOW 30HBI W OJOKHPYIOLLIHM AHTHLUHKIOHAM <
1949 r.

Ananus MHOrOJeTHHX KoJeGaHHi YHNOMAHYTHBIX OOGBEKTOB 4&TMO-
ChepHOil HHPKYJSIUHH OCYIIECTBISCS TYTEM BbISIBJCHUS CJeayioiie-
ro psja noKasarenei:

) nocTpoeHHsi MHOTOJETHHX KPHMBEIX FOZOBBIX M MECHUHLIX 3Haue-
HHI mapameTpos;

2) NOCTPOEHHA MHOIOJETHHX KPHBLIX YHCJIA CJAydYaeB 3a Tof ¢ IKC-
TpeMaJbHhIMH 3HAYCHUSIMH MapaMeTpoOB;

3) pacyera TPCHAOB Pa3JHYHON CTENEHH M BHISIBJEHHS HX BKJIaAa
B OOLLYI0 JIHCNEPCHIO;

4) pacueta aBTOKOPPENSIHOHHBLIX (VRKUHHA W NOCTPOEHHA HHTE-
rpanbHO-PA3HOCTHLIX KPHBBIX;

9) UpH BHIABJEHHH COOTHOIICHHIH MEX1y PasiHYHBIMHM Mapamerpa-
MH UHPKYJISLHH, 8 TAKXKE MEX1Yy UMPKYJSIUHOHHBIMH [apaMeTpaMH H
BHCIIHHMHE (aKTOpaMu (COAHEYHOH AKTHBHOCTLIO, BEJMUHHON pajuy-
¢a — BEKTOpa MIHOBEHHOrO MoJioca BpauleHHsi 3eMau H Tenjoobme-
Hom mexiy CesepHoii ATNaHTHKOH W apkTHUecKHMM GacceHHOM) Bbl-
HHCSIHCH B3AUMOKOPPEJALHOHHBIE (DYHKIHH U YPABHEHHSI PErpeccHuH.

COnpameHnocTs MEAKAY HHPKYJISILHOHHBIMH NAPAMETPAMH H HEKO-
TOPLIMH THAPCMETCOPOJIOrHYCCKHMH 3JICMEHTAMH yCTaHAB/IHBAJach B
OCHOBHOM NYTeM BbIYHCJACHHA Ko3(duuuentoB xoppeasuuu. [1pu stom
OUEIKa CTEICHH CBA3H MEXAY HHMH OCYUICCTBJAJACH H MO BCEMY ps-
AY H 10 BHOODKaAM, NMOJYYeHHBIM MOCAe MCKAKOYEHUS KOJJIHTALHOHHBIM
criocoboM K3 ob6lero psAjaa onpejeieHHOro HHTepBaJa 3HAYEHHH CO-
MOCTABJMCMBIX 3JICMEHTOB, KOTOPbIH XapakTepu3yer cayuaiibie cooT-
Holenud. [10ApoGHO 0 KOMJIHralHOHHOM Cnoco6e (GHAbTPALUH HCXOA-
HBIX pAAOB GyACT H3J0XKeHO B IJI. 8.

Muenne o ToM, Y4TO rZIaBHBIM M HENOCPEACTBEHHBIM dhaxkTopoM KO-
Aebanuii morofbt W KAMMaTta ABASETCSs aTMOChEpPHAH LHPKYJIALHN,
cTaqao gomuunpyiomnm. Ilostomy ycnexu B AHarHose W NMpoOrHose mno-
FOALL M KJAHMATa CBA3BIBAKOTCS C yCNeXaMi B INMO3HAHHH 3aKOHOMEpPHO-
cTeii obuteil LUPKYJAUHH aTMOCHEPE], B CBOK) OYEpe]b 3aBHCSLICH OT
OCHOBHBIX HCTOUHHKOB 3HEPIrHH COJIHEMHOH padHALMH H MNOACTHIAIO-
mieH noepxHocTH. B nocaesnee BpeMs, KpoMe TOro, oco60e BHHMAHHE
o6panlaioT Ha cebs ewe TakHe (HAaKTOPbl, KAK AHTPONOTEeHHbIe BO3/EH-
CTBHA Ha aTMOC(EepHYI0 060/10UKY 3eMan (BCJACACTBHE €@ 3arps3HeHHs
H NOCTYMJIEHUS] SHEPTHH OT TeNJIOBbIX HCTOYHHKOB), a TAaKXe 3MH30AH-
HecKas axkTHBH3AlHS BYJKAHHYCCKHMX BBIOPOCOB H KOCMHYECKHX BO3-
JI€HCTBHH.

OMITHPHYECKHE H TEOPETHUECKHE HCCJAeAOBAHMSI NMOKA3BIBAIOT, YTO
Kpome ynoMsaHYThIX ()aKTOPOB B JOJIFOBPEMEHHOM MJdHE Ha PEXHM
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aTMOCHEpHbIX MPOLECCOB ONpeleeHHOe BJHSHHE OKa3blBAOT M reo-
AuHaMuyeckue sisaeuua [9, 12, 23, 53, 58].

HeyausurenbHo noaromy, uto obuiasi LUHPKYJslHA aTMOC(hepbl siB-
JSCTCA OUEHb CJOMHBIM H MHOFOCTPYKTYPHBIM MexaHusmom. Hanpu-
Mep, BO BPEMEHHOM acrneKTe MPUXOAHTCH HMCTb N0 C SBJICHHAMH
Ype3BbiYaiHO LWHPOKOro /HanasoHa — OT KOPOTKOINEDPHOAHUYECKHX JI0-
KaJbHbIX CHCTEM 10 MHOIOMECSUHBLIX rJ100ajibHbIX CTPYKTYpP Tak Hasbl-
BaeMbIX LHPKYJSIHOHHBIX 310X, Bece oHM HAXOAATCA B OYCHb CJAOMKHBIX
B3aumocBa3ax. [losatomy BrOOp Aast TOH MM MHOM 1EJH KOMILIEKCA H
macwitaba HHPKYJASIHOHHBIX MEXaHH3MOB, a TAaKXXe COOTBETCTBYIOILEH
JeTaju3allid UX M TOYHOCTH — 3ajaua He M3 mnpocrtbiX. Hanpuwmep,
AJsi KPATKOCPOUHOro nporHosa (Ha 1—3 cyr) B OCHOBHOM  Y4HTHI-
BAKOTCS [POHECCHl LMKJI0- M aHTHUHKJIOreHe3a, peryJupyempie Mmexa-
HH3MaMHU [JIMHHBLIX BOJIH M OJIOKHPOBAHMA, AASA AOJTOCPOUHBIX [POrHO-
30B (Ha MeCsll W CE30H) — SIBJEHHS PHUTMHUYHOCTH H CBOHCTBA Npeob-
pPa30BaHHsl €CTECTBEHHBbIX CHHONTHYECKHX CE30HOB, a M5t NPOrHO30B
Ha Tpynny Jer — UUPKYJALHOHHBIC 3M0XH W HX CTaJHH Pa3BHUTHA
[10, 36, 37, 62].

BbigBJIeHHIO 3THX 3aKOHOMEpPHOCTEH NpejliecTBOBaJu pBecbma 00-
WHPHBIE B MHOTOUHCJEHHBIe 3MITHPHUYECKHE H TEOPeTHUECKHE HCCaeno-
BaHH# 11€J0r0 psia 3BeHbeB 0o0lIeH LHPKYIALHH aTMOChEpbl ¥ NPex-
Jle BCEro naccaTHOH M MYCCOHHOH LUHPKYJSILHH, LIEHTPOB JefCTBUSL aT-
mocgrepnl [I, 3, 14, 63, 66] pasanunbiX cucTeM (THMOB) MaKpPOCHHOMN-
THYECKHX noaoxenuil [6, 8, 42, 63, 65, 75, 81, 84] HHAEKCOB HHTEHCHUB-
HOCTH UMpKyasuun [40] u 1. 1.

Psn paGor 6bla NOCBSIEH HCCJIEAOBAHHAM aTMOCHEPHOH LHPKYId-
IHH NOJAPHBIX oOaacTeil u CTPYKTYpbl GapuyecKuX NoJieH JO rpaHull
Tponocdepnut [51, 59, 61, 69].

Onpenenentoe BHHMaHnue o6palianock Ha ASMIHPHYECKHE CBA3H
MEXAYy aTMOCHEepPHO-UHPKYASIHOHHBIME YCJOBHAMH, ¢ OJHOH CTOPOHBI,
H KOCMHYECKHMH H HYTALHOHHLIMHM BO3ACHCTBHSMH, ¢ APYroi, kKak 8
HX HENOCPEJCTBEHHOM NPOfABJEHHH, TaK H BO BJAHSHUH HA PEXKHM LMP-
KyJsilHH Yepe3 OKeaHHUeCKHe Te4eHus M noaspuble apianl (50, 53, 65].

BBHy ycHAHBalOUleHCH B3aMMOCBA3H MEMAY HeJOBEUECKOH jes-
TeJbHOCTBIO H OKPYXalolled cpelod (npexae Bcero ¢ KIHMATOM) B
nocaeanne 30—40 ner usyyeHue aTMOCHEPHOH LHMPKYJIAUHH TPHHSAIO
raobanbHbie Macwiradbl. AToMy CnocoOCTBOBAA OOLIMH HAYYHO-TEXHH-
YecKuii mnporpecc (B YaCTHOCTH, NPHMEHEHHE 3JIeKTPOHHO-BBIYHCIH-
TEJIbHOW TeXHHKH M aBTOMATH3aUMH HAGJIOAEHHI), 3HAYUTEALHOE pac
IIHPeHHe NYHKTOB HabmoAeHnid (B TOM uHc/e H Haj OOJIbIIHMH aKBa-
TOPHAMH OKEAHOB H MOJSAPHBIX oOJsacTel), a TakiKe NOJydeHHe Herpe-
PLIBHOH HHGMOPMAUHH OT HCKYCCTBEHHBIX CHYTHHKOB 3€MJM H  YrNpas-
JAEeMBIX KOCMHYECKHX KopabJeii.

Besycaosuo, pemaromum (GpakTopoM paciiHpeHHs M HHTeHCHbHKa-
UHH (DPOHTA HAYYHBIX HCCJAEIOBAHHN MO npobjeme MOroAn W Kiumarta
crana BcemupHas mereopoJoruueckas opraunusauns (BMO) npu ak-
THBHOM YYacCTHH MHOI'HX CTpPaH, KOTOpasi OPraHu3oBajla ¥ BBHINOJHMJIA
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pan nporpamm B cucreme TTMIAIT (I1porpammbl uccaenosauuit  rao-
6aJbHBIX aTMOC(HEPHBIX MPOLECCOB).

[TockoabKy B aaabHeilimux pasjaenax moHorpaduu peub Gyner -
TH TOJBKO O HEKOTOPbIX 00LEKTax aTMochepHOM HHPKYJASUHH, npei-
CTABJIAET HHTEpPeC MePEeuHC/INTL 34eCh OCHOBHLIE HTOrM HCCJEJMOBaHHIH,
BbIOJHEHHBIX B TEYEeHHE NOCACAHHX ACCATHJIECTHH, OTEYECTBEHHLIMH H
3apyOEKHBIMH YYCHBIMH:

I. Ha ocHoBe nouTH BEKOBOro psjaa HabMIOJEHHA BbISBJACH MHOrO-
JIETHHH pPeXKUM H AHHAMHKA UEHTPOB JleHcTBUS aTMocdepbl, HX conps-
MEHHOCTh H BJAMSIHHE HA MAaKpPONOTroay OTAEJILHBIX PaHOHOB 3EMHOTO
ulapa.

2. BoinoJiHeHsl MHOTHE THNH3aAUHH (B TOM 4YHCAe M 0O6bEKTHBHbIE)
MAKPOLHPKYIALHOHHBIX MPOIECCOB ANt 060MX noJsivinapuil 3emJd, Bbi-
fiBJIeHa MHOrOJIETHAA MOBTOPAEMOCTb MX H CONPAXKEHHOCTh C MOrojAHO-
KJIHMATHYCCKUMH H3MEHEHHAMH.

3. YcraHoBJIEHO HaJHYHE JMJHTEJNbHBIX 3M0X ¢ OAHOPOAHON CTPYK-
TYPOil THNOB UHPKYJASUHH M CBA3AHHLIE ¢ HUMH HaNpas/eHHbIE H3Me-
HEHHS KAHMaTa OT/AeJbHbIX perHoHos 3emHoro wapa. Ocobenno 3d-
(PEKTHBHBIMH OKA3aJHCH 3MOXH ILUPKYJSUHH, BLISIBJACHHbIE MO THIIH3aA-
uuam B, JI. I3epaseesckoro, a Ttakxe [. §l. Banreureiiva o
A. A. l'upca. B TecHolt CBS3# € 3THMM 3N0XaMil HAXOAATCH OTACAbHEIE
YepThl MHOrOJEeTHHX KoaeGaHuii KJAHMaTa, CTOKAa peK YpPOBHeH BOAOC-
MOB, JI€IOBHTOCTH APKTHKH H T. I.

4. Tlposenena unc/a0Ban HHAEKCAUHS HHTEHCHBHOCTH aTMochepHOH
LHPKYJAsUHK B rao0aabHoMm Maclutabe, Aas OTAEAbHLIX 30H H CEKTO-
POB noaymapua. JTo, NMPeKAe BCEro, HHAEKCH UMPKyJasuuu Poccwu,
Bunnosoit, Kaua, Ha OCHOBe KOTOPbLIX BbIABJAEHH MHOrHE 0COOEHHOCTH
MHOrOJIETHEr0 X01a HHTEHCHBHOCTH UHPKYJISILLHH €€ COCTABJSIONIMX
(soHasLHOM M MepuAHOHAALHOM). 1llHpoKoe NMpUMEHeHHe 3TH HHAeKCHI
HAIIH B AOJTIOCPOMHBIX ITPOrHO34X. '

5. Ha ocnoBe anasin3a u3MeHeHHH HHACKCOR LHPKYJALHH BfABJe-
Hbl H M3YYeHbl AJHHHLIE BOAHLI B Tponocdepe, 1HKAL HHAEKCOB H NPO-
BE/ICHbI AHAJIHTHYECKH OOOCHOBAHHMA AMHAMMKH AJHHHLIX BOJH (HX
HalpaBJeHHs H CKOPOCTH nepemeitenus). JIIHHHBIE BOJHB, KAK W HH-
AEKChl, B MOCJeAHEe BPeMs CTali NPHMEHATHCH B KauecTBe NpeicKa-
3aTteseil B pAjJe METOA0B A0ArOCPOYHOrO NPOrHO3HPOBAHHA KakK 3a py-
Gexom, Tak u B8 CCCP.

6. BuinosiHeHbl HCC/I@AOBAHHA BHYTPHTPONHUECKON 30HB KOHBEPreH-
ILHH, B pe3yJibTaTe KOTOPBIX BBLIAABJEHBLI €€ Ce30HHBIe KoJeOauus i ee
CB#3b C MPOLECCAMH BO BHETPONHUECKHX WIHPOTAX.

7. BuisiBjieHa ABYXJETHAS WHKJHYHOCTb HANpaBJEHHOCTH BO3AYIN-
HBIX NMOTOKOB B 3KBAaTOPHAJABHON cTpatocdepe M OTpPaXKeHHe 3TOil UHK-
JHYHOCTH B UMPKYJASUHAH YMEPEeHHbIX WHPOT. XOTS HET eAHHOrO MHe-
HHA B TOM, YTO ABJISICTCA NPHUYHHOH H YTO CJAEACTBHEM (UHKAHYHOCTH
Ha 3KBATOPE H B YMEPEHHBIX WHPOTAaX), HO cam (hakT ABYXJeTHeH nuK-
JHYHOCTH NPEACTABJAAET HECOMHEHHO MO3HABATE/NBHBIN W OpPaKTHYe-
CKHH HHTeEpec.
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8. Mayuenune Gapuyeckol CTPYyKTypbl Tpornochepbl W HHXKHEH cTpa-
Tocepbl HAA NOJAPHBIMHU 00.1aCTAMH NMO3BOJNIO YTOYHHTH CE30HHbLIE
Kojie6aHHus, ¥ B YACTHOCTH CPOKOB (POPMHPOBAHHA JIETHEro CTPaTo-
cepHOro aHTHUHK/JIOHA. Bbisisiiens reorpaduyeckne H3MEHCHHS Mec-
TOMOJIOKEHHST LEHTPa KaK JIETHEro cTparoc(epHoro aHTHIHK/IOHA, TaK
H 3MMHEH, TakK Ha3biBaeMoil LHPKYMOoJaspHo#l genpeccd. C auHamu-
KOH 3TOro NOJSPHOIO LEHTpa (NnoatocoM UHPKYJSUHH) psjl aBTOPOB
CBSI3bIBAIOT aHOMaJHH NOTO/bl B CPEAHHX WHPOTAX.

9. BoisiBiieHa 3HepreTHka Kak obuleil LHPKYJSAlLHH B LEJOM, TaK U
OoTAeJAbHBIX ee 3BeHLeB. [lokasaHo, 4TO 3HAUHTENbHAS HaCTb 3HEPruu
COCPEAOTOMEHA B CPABHHTENLHO Y3KWX 30HaX ((DPOHTAJLHBIX 30HAX).
Tak, Hanpumep, B I[JAHETAPHOH BbICOTHON  (POHTANILHOH 30HE
(NIB®3), cpeauss wupuna kotopoit oxoao 1000 kM, cocpeloToueHO
609% o6iero 3araca sHeprun. Hanbosee akTHBHbIE B 3HEPreTHUECKOM
OTHOIUIEHHH <«CTPYHHBE» TeueHHs HabawaawTes uMmeHHo B [IB®3.

10. McenejoBana sHepreTHka u NpUuuHbl (JOPMHPOBaHNsA TPONHUe-
CKUX UHKJIOHOB. BblsiBAeHHbIE 3aKOHOMEPHOCTH [MHAMHKH TaH(QYHOB
NOCAYAKHIAH OCHOBOH 4414 paszpalboTKH (PU3HKO-CTATHCTHYCCKHX METO-
OOB HX NPOrHO3HPOBAHHA.

11. Paccuutannl jaHHbie 0 TenaoBom 6Gajance KakK B OTAENbHOCTH
LSt TIOACTHAAOUIEH NMOBEPXHOCTH U aTMmocdephl, TaK W B HeJOM JUIA
CHCTEMBI 3eMJisl—aTMocdepa, 4YTO [1aJ0 BO3MOXKHOCTL NPUCTYNHTL K
MaTeMaTHUYeCKOMY MO/ENHPOBAHHIO TJ00aJbHBIX CXeM LHPKYJIALMH.
[TocaenHee saBasieTcss Takike MNEPCHEKTHBHON OCHOBOH AAA MOAEIHPO-
BaHHA B LEJIOM KJIHMAaTHYECKOH CHCTeMbl — MNOACTHJAAOULast MNOBepX-
HOCTh — aTMoc(epa.

M3 BolllenpHBeA€HHOr0 KPATKOrQ MepeuHsi BHIMOJHEHHbIX B MHPO-
BOM MacliTabe HCCJeAOBaHMIH W NOJVUCHHLIX PE3YJLTaToR 0 o6ieH
UHPKYJAAIHH aTMOochepbl BHAHO, KaK MHOTO YK€ CleJaHO Mo 3ToH
npobieme. Tem He menee cerofHs eule HesMb3sl CKa3aTh, UTO NPHPOLA
obuieit uHKyasiuHu atMocdepbl  00ycCJ0BEHEbIE €10 KoJieOaHus KJau-
MaTa pocratouHo sickbl. [To merkomy 3ameuanuio O. A. JIposnosa, ne-
AOCTATOYHO TECHBIC CBA3H, BLIABJACHHLIC MEXIY KOAeOaHUWAMH UNPKYJId-
IHOHHBIX NMapPaMEeTPOB H 3/JEMEHTOB KJIHMATa, BEPOATHO, CBHIAETEIbCT-
BYIOT O TOM, UYTO MbI €ll¢ He 3HaeM O HanboJjee HHOOPMAUHOHHBIX Xa-
PAKTEPHCTHKAX LHPKYJIAIUHOHHBIX CTPYKTYD., MOXHO jaxe cKasaTh,
YTO €AHHOrO B3IVIfijla HA NMPHUYUHbLI MPOHCXOASUHX H3MEHEHHMH KaHMaTa
euwle He cyuecrsyer. Ha BO3MOXKHOCTL NOAHOTO OOBACHEHHS H NPEX-
BHACHHS KAUMATHYECKHX KoJeOaHui CyUecTBYIOT BECbMa pasjiMuHbie
B3rJIgabl. DTO OOYCJAOBJIEHO BLIIBHMKEHHEM B KauyecTBe NMPHYHH pas-
JHYHBIX  BO30OYXJAaUINHX KJUMaTHyecKHe H3MeHeHHs  (aKTOpoOB,
BIVIOTb A0 MNOJHOTO OTPHIIAHHS BO3MOXKHOCTH KJAHMATHUECKHX MNpOT-
HO30B. :

Psan aBropor (Bau Jlyn u Buasamc, Kaapk, [lyBanun u ap.) o6b-
SICHSIOT MHOTOJETHHE TDCHALI THAPOMETEOPOJOTHUECKHX 3JEMEHTOB
NPOsiBNEHHEeM daBTOKOACOATENbHBLIX ABJACHHI B CHCTEME 3eMJS—AaTMO-
- cdepa. Hpyrue (Crapp, OopT 4 Ap.) NPHACPKHBAITCA KOHUENLHH O
raBeHCTBE aCTPOHOMHUECKHX (aKTOpPOB, a HMEHHO  KoJebaHHH
CNEeKTPAJbHOI0 cocTaBa cosHeuHoH pajuanuu. Illypmauc, lwaiigep,
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Makcumos, Cmupuos, Capyxauss, Baiinan w aAp. ormevalor cyllect-
BEHHOE BJIHAHHE HA aTMOCHEPHYIO LHPKYJAUHIO H KJAHMAT COJHEUHOH
aktusHocTu. [locaeanue yernipe asTopa OTMEYalOT TakXe, YTo onpe-
JeNeHHOe BJIHAHHE Ha UMPKYJAAUHIo atmocdepnl 4 MOPCKHE TEUCHHS,
a4 3HAYHT U Ha KJHMAT, OKa3blBAlOT HYTALUHOHHBIC CHJB, O0yC/AOBJIEH-
Hble HENOCTOSHCTBOM MECTONOJOXKEHHS MIHOBEHHOro noJioca Bpalie-
Hua 3eman. Hakoneu, oco6eHHOCTH KosieGaHWili KJAHMaTa HEKOTOpbie
vuenble (IInadiaep, Macc, Byablko u Ap.) cBA3BLIBAKT ¢ npo3pau-
HOCTbIO arMocdepbl, NOABEPKEHHOR BIAHAHHIO BYJKAHHUYECKOH NbIAH H
3ara30BaHHOCTH.

Oarako HeCMOTPSl Ha MHOXECTBO (GakTOpPOB, BJAHAIOUIHX HA KiH-
MAaT, BEAYLIHM H HENOCPEACTBEHHbLIM H3 HHUX sBAAETCH 0611as UMPKY-
asaunsa armocdepst. [losTomy kammarnueckue xonebaHus B NEpPBYIO
ouepe/lb CJAeAYeT CONOCTaBJIAThL C MHOTOJETHHMU KOJNeOaHUAMH  LHP-
Kyasuui. dto Tem OoJee cnpaBelanBo, 4To KoaebaHus aTMochepHO-
UHDKYIAIUHOHHBIX CTPYKTYP H HX CTATHCTHYECKHE NapaMeTphl B TOM
HJIH MHOM JOJITOBPEMEHHOM TMPOMEXYTKE 0TPAaXalT HeKOTOpPble BHEll-
Hue BauAnusa. Otciola HeOOXO0AHMOCTL AaNbHEHIINX LIHPOKHX Hccde-
JOBaHHH XaPAKTEPHCTHK Kak obulell UHPKYJSUHH B LEJN0M, TaK H OT-
J€JAbHbIX HHPKYJAUHOHHBIX OOBEKTOR U B NEPBYIO O4Epe/ib TAKHX, KakK
UEHTPbl ACHCTBHA aTMOochepbl, MAKPOTHIL LHPKYJISLUHH, TIVIAHETAPHAR.
BHICOTHAA (DPOHTAAbHAS 30HA, MOJIOC UMPKYJAAUHH W OJOKHpYlOULHE
cHcTeMbl. HOBbIM pe3yabTaToM Hcc/eloBaHHs 3THX 0OLEKTOB H 1OCBS-
ieHa JlaHHas MoHorpadgus. B Helt clenana Takxe NMONLITKA BBIACHHTH
XapaKkTep CONPAKEHHOCTH MEXAY UMPKYJIAUHOHBIMH H THAPOMETEOpO-
JIOPHYECKHMH NapamMeTpaMH.



rNABA 1

MHOTOJIETHUE KOJIEEAHHSA NMOBTOPAEMOCTH THUNOB
ATMOC®EPHOHW LLHPKYJISLLHHU

1.1. TMpensapuresbHbie 3aMeYaHHA

A6cTpakTble cXxembl O0uLleH UHPKYasaUHKW atMochepsl, 6e3yc/ioBHO.
CHIPPAJM ONPEJIC/]eHHYIO POdb B MOZHAHUK CAMBIX KPYMHbIX HEPT 1HP-
Kyasuun atmocdepu B ueaom. OnHako B uensx oToGpaxeHHs CE30H-
HBIX KOsieGaHHil H 0cOGEHHOCTEN WMPKYJAAlHM HAL PA3JHYHBIMH pano-
HaMHU NOACTHJAANNIEH MOBEPXHOCTH OJHHX TOJBLKO KNACCHUEGCKHX CXEM
NaJIeKO He J0CTaTouHo. DTHM obbsicHAeTcd ToT GakT, 4To elle ¢ KoHla
NPOUIJIOrO CTONETHsi NPEANPHHHMAINCH NONBITKH PAaCWICHHTh OOULYiO
UMPKYASIHIO aTMocdepbl B MPOCTPAHCTBEHHO-BPEMEHHOM OTHOWEHHH
Ha Pas3/IHYHbBIE MAKPOTIOJOKEHHS,

3a BpeMsi OKOJO CTOJIeTHS HAKONHJOCh 6OJbLIOe KOJHYECTBO KJjac-
cupukaumnii armocdepHsx npoueccon. [laxe ux npocroe nepeyHciaenie
3aHsa0 OB GOJABLLIOE MECTO B NPHJIAraeMoM cnucke autepatypsl. [lo-
3TOMY MBI YIOMSHEM JHIIL Te KJacCH(HKAUHH, KOTOPbie HAUIH  LIH-
pOKOe NpuMeHeHHe B aHajin3e KoJeGaHHH KAuMaTa H B A0JATOCPOUHOM
NPOrHO3HPOBAHMK. DTO Mpex e BCero Kaacchbpukauuu no Baurenrei-
my—Tupcy [8, 10], no d3epazeesckomy [42] u mo Kauy, Kkoropbie
XapaKTepH3YIOT NMpouecchl aTMOC(HEpPHOH UHPKYIALHH Ha CEBEPHOM 110~
aywapuu. [lepsas u3 Hux orob6paxaer TpH dopmbi obuiel UHPKYIH-
uun (W, C, E), xapaxkrepusyiouiye pasurTie 30HAJLHOH UMPKYJISLUHH
(tun W) u onpeaeneHubie coctonknst AjanAHbBX BoaH (tunsl C u E),
KOTOpHIC MpHBEJAEHbBI CXeMaTH4YeCKH Ha pHc, 1.

Tuns nupkyasuun no JlzepaseesckoMmy npeacTasasior coboi pas-
JHUHBIE MaciiTaObl H reorpadHyYecKylo JIOKAJH3aUHI0 MEXK/AYIIHPOT-
HBIX BO3JlyIUHBIX MOTOKOB. HaKOHEW, THMBI LHPKYJAAUAH MO KAacCH(H-
kKauun Kama, no cyuwecrtsy, npeictapidioT coboi HEKOTOPYIO JAeTaliu-
sauuio Tunos Baurenreiima—I upca. BoJjiee neTaliM3HpOBAHO KJAaCCH-
édukauns Banrenreiima—Iupca npeiacrasiesa B pabGorax Daiinana
[8—11], B koTOpbLIX paccmaTpuBalOTCs TPH THNA (DOPMBI) UMPKYJIs-
LKA no cemy pasHosuanoctsam (I — 1, I — 2, I — 3, C — 1,
C—2E — 1, E — 2). OTH pa3HOBHAHOCTH Tpex (GopM LHPKYJISIUHH
AHATHOCTHPYIOTCS Ha OCHOBE OOBHEKTHBHBIX KPHTEpPHEB (MHCJIOBOrO H
NPOCTPAHCTBEHHOTO Xapaktepa). Tak, IIHPOTHHE PA3HOBHAHOCTH Bbl-
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Puc. 1. Cxemul reorpaduueckoro noJOKeHus OCHOBHBLIX Bhl-

coTHBX (ATsq) rpefueit u JoKOEH NPH  PA3HOBUAHOCTAX

dopm W (a), C (6), E (8) uupkyasiunu B ceBEPHOM moay-
wapun (/[—I0 — pencprue TOUKH)

AENAIOTCS H3 MEPHINHOHAJbHLIX Ha OCHOBe o0ulero HHAEKca 1=I—;—'— 1no
] 3
Kany. Tunw C u E pasrpasuunBaitcsi onpejieeHHbIMH MepHAHAHA-
MH PAacnoJoXKelnsi OCHOBHLIX rpefuell H J0xO6uH B GapHuecKoMm MoJe.
[TosToMy 3TH THOBI M MX PA3HOBMHOCTH Ha YHCJEHHON OCHOBE MOTYT
onpeneasThes ¢ nomoubio IBM, uto noaHocTLio  OGBEKTHBH3HPYET
npouecc pacuJeHeHHs aTMochepHOl UMPKYISAUHY ¥ A3€T BO3MOXKHOCTD
H3Yy1aTh MHOTOJETHHE KOJeGaHHS MeXaHH3SHPOBAHHLIM CNOCOGOM.
BBHAYV HCMOJIL30BaHUS KapT Oapuueckod Tonorpadii, K coxane-
HHIO, KATAJAOr TAKOH THOU3allMW HauyuHaetcs auumn ¢ 1949 v, [6].
ATuM O6BACHAETCA TO 00CTOATEALCTBO, YTO JAJAA HCC/eJ0BaAHHA MHOTo-
JeTHHX KoJjiebaHui Tpex (opM UHPKYJISIUHH Mbl BbIHYZKIACHbI M0Jb30-
BaThCsl KaTajJoroM KJaaccHhukaunu Baurenreiima—Iupca, HauyHHAK0-
wumes ¢ 1981 r. JIuuis B OTACALHBIX OYeBHAHBIX caydaax c 1949 r.
MBI BBIHYKAEHBLI B 3TOM KartaJsore [efnaTh KOPPeKTHBB K NMOBTOPAEMO-
CTH THNOB UHPKYJfLKH 3a OTAEJbHble Mecsalbl. [Ton0Bble yHCaa JIHEM
C Tpems THNAMH UHPKYJASiUHH no Katajory Bawreurefima—Iupca #
HalleMy KOppeaudpyioT mexay coboit ¢ koadopuunentom okosao 0,90.
®opmbl aTMOCHEPHON UUPKYJAAIIHH H HX OCHOBHbIE XaPaKTEPHCTHKH
B CEBEPHOM MNOJyIIapHH NoApobHO H3noxeHb B paborax I'. §l. Ban-
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reureiima, A. A. Tupca u M. X. Baiinana [6—11]. [lostomy et He-
0OXOAMMOCTH OCTAHABJAHBATHLCA HA HHUX B JAaHHON monorpaguu. ITpej-
MEeTOM aHa/i3a B 3TOH ri1ase B OCHOBHOM SBJISIIOTCS MHOTrOJIETHHE KO-
Aebanus NMOBTOPAEMOCTH GOPM IHPKYJAAIUKKH KAK B 11€JIOM HA NoJyuia-
pHH, T4K W B JBYX €ro CEKTOpax (B aT/NaHTHKO-CBPA3UHCKOM M THXO-
OKeaHO-aMEePHKAHCKOM) B OTIEJLHOCTH.

1.2. BekoBoi X014 OCHOBHBIX (POPM UHPKYJIAUHH

Ha puc. 2—5 npusefeHbl KpHBbLIC MHOrOJCTHEr0 Xoja TroAOBOM
MOBTOPAEMOCTH (B AHAX) OTAEJLHLIX (GOPM UHPKYJIAUHM H HX CcOueTa-
HWiT HA NOJYIIAPHH M B OT/AEJbHBIX ero cekropax 3a 80 Jjer Tekyuiero
croaeTusi. PaccMaTpuBas MX, MOXKHO NPHATH K HECKOAbKHM BECbMa
BaXKHBIM BBIBOAaM. Bo-nepsbiX, 0 TOM, YTO NOBTOPAEMOCTL 30HAJIbLHOM

Anu
220
760
740
700

720
a0
40"

100
60
20

740
700
60
20

!

200 M2

760 "

/zoﬁ/\{\/

80 L L 1Y)
1900 7910 7920 7930 7940 1950 1960 7970 1980

Puc. 3. Muoroaernuit Xxoa uHcaa AHER 3a& Mo € PA3JIHYUHBIMH TH-
naMu UHPKYJAUHH Han Eppasueli H ceBepHBIM N0JYywWwapHeMm

1 1 1 L 1 1
1 1 1 1

UHPKYJASALUMH, Ha6AI01aI0MENHCA OJIHOBPEMEHHO Ha BCeM CEBepHOM To-
aywapuu (W), umeer Hucxoasuui obuwiii TpeHia, BO-BTOPLIX, TMOB-
TOPAEMOCTb 3TOH (HOPMBI HPKYJISLHH OT/ICJBHO B aTVIAHTHKO-€Bpasuii-
CKOM CEKTOpe TOJIyllapHsi TakKKe XapakTepH3yercsi HHCXOAALLHM
TpeHAOM, HO 60/€€ 3HAUHTE/JLHOrOo HAaKJIOHA, B-TPETLHX, YTO B THXO"
OKeaHO-aMEePHKAHCKOM CEKTOPE MOBTOPHEMOCTb 30HANbHOH UHPKYJIA-
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(IMH HE TOJbLKO HE yMeHblaeTcs, HO, Hao60poT, llaXKe HECKOJAbKO YBe-
aunuuBaercs (puc. 2).

B THX00KeaHo-aMepHKAaHCKOM CEeKTOpe nNoJyliapua  yBeJHYeHHe
MOBTOPSEMOCTH 30HaAJAbHON (3) UHPKYJAAUMH RO HAYaja TPHAUATHIX ro-
J0B MPOHCXOAHAO B OCHOBHOM 3a CHYeT YMeHbUIEHHH NOBTOPAEMOCTH
tana M1 uupkyasiuun, T. €. okeaHuueckux rpefHedt, a ¢ nauana TpHi-
HaTBIX TOAOB — 3a CYeT yMeHbIUeHHs noBTopsieMocTH Thna M2, T. e.
KOHTHHEHTAAbHBIX rpebueit (puc. 3). Yro Kacaercss yMEHLUICHHS MOB-
TOPSEMOCTH 30HAJALHON HWHPKYAnlnH (o6o3Hauacmol wamu Gyksoit [I)
B aTJaHTHKO-€BPA3NICKOM CCKTOpPE, TO OHO 10 TPHAUATHIX TOA0B ~H
nocJje NPOHCXOANJO B OCHOBHOM 33 CYET YUAIUCHHS MNOBTOPSAEMOCTH
MEpPHAHOHAALHON GopMbl E-UMPKYJIAIIH, T. €. BWCOTHHIX rpefHeill Haa
Bocroutost EBponoii. Oco6eHno 4eTKO oHO BHAHO 3a nocaeiunne 30 aer
(Bepxusist Kpupas Ha puc. 3).

PucyHoxk 2 cauaetenncTsyer euie o6 oaHOM BaXioM OOCTOATE/]s-
CTBE, 3aKJKYAUIEMCs B TOM, YTO YMEHbLIIeHHEe MOBTOPAEMOCTH  ILH-
POTHON LHPKYJSIUHH OAHOBPEMEHHO Ha Bcem noaymapun (L) nponc-
XOAHT HE paBHOMEpPHO, a Kak 0wl cTyneubKamu. Jler 20—25 ona yse-
JHuHBaeTcs, nocjse ueto B reyeHue 3—4 Jer pesko najaer, JpHueM
KaX<Abl TAKOWH UHKA HauyuHaercs Ha Gojee HM3KOM ypoBHe (puc. 2).
[Tepeceuerne NHHHH HUCXOASULIETO TPEHLlA 3HAYCHHSMH NOBTOPAEMOCTH
uapkyaauuu [, npuseaeno Ha puc. 4, NOATBEPKAAWUIEM BbillIECKa-
3aHHOe.

W, diu
20

W W W

1 1 L L [ 1 1 ; O
1955 1915 1925 1935 1945 /955 1965 1915

=10
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Puc, 4. MHOrOACTHHE X0 CrAaMeHHbIX MO  CKOJAbL3AULHM
NATHACTHAM 3HAYCOHHA AaHOMAJNH TFOJAOBOro yueiaa aued c
unpxyaauneii Wy B OTKAOHEHHSAX OT JpeHaa

CryneHuatsiii XapakTep npouecca ocjabaerus 30HaJIbHOro nepe-
Hoca naa Eppasueit panee ormeuascs asTopom B [4, 12,13, 18]. Dae-
MEHTbl SBOJIOLHOHHOIO W CKAYKOOOPA3HOro Xapakrepa yMEeHLIICHHS
NOBTOPAEMOCTH LIHPOTHONH UHPKYAAUHE Had EBpa3sueil 0TAeILHO NOKa-
zaubl Ha puc. 5. Kak ormeuaercs B pabore Kaabnuukoro: «Bo spe-
MEHHOM PSILY OTACJABLHBIX HHICKCOB IHPKYJISALHH HA0MIOAACTCH TEH/ICH-
UHA K aHaJOTHH C MOAENb CTYNEHUYAaTOH QYyHKUHH AJ5 HIMEHEHHS
Kaumaray. Hccaeays CeBepo-aTJaHTHUECKYI0 aTMOCHEPHYIO WHPKYIA-
uuio ¢ 1952 no 1977 r., PoaeBanibl KOHCTATHPYeT, YTO B NATHIETHH
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1952—1956 rr. sgech HMea0 MeCTO yCHJEHHe 3anajlHoro mnepeHoca, a
3aTem HacTynuJo ocaabjenune, naubosee cuabHoe B nsitniaeTnu 1962—
1966 rr. Onnako, ykasbiaer janee Poaesanbj, yxe B 70-¢ roan Ha-
CTYNHJIO PE3KOe BO3PACTaHHE 3aMajJHOr0 lepeHoca 10 HOBOr0 MaKeH-
myma B nsrtuaetun 1972—1976 rr., uto noaTBepIKA2eTCH KPHBBIMH
Ha puc. 2 1 4.

2D Gnu
200
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750k )\/\Vf\’\ e
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50}
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g :
7691 1900 1970 1920 793¢ 7940 1950 1960 1970 1980

Puc. 5. MuoroeTH)i X0 roloBOro KOJNHYECTB4 AHEH C WHPOTHOM LHP-
Kyasuuel Haa Espainefi no CKOALIAWMM TPEXJACTHAM
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Puc. 6. Asrokoppensilisi roAOBOrO YHeJa AHeR ¢
niaHerapHo# 3onaabHON uHpryasuueit (Wy)

B [20] ua ocHOBe BLIIEH3JIOMEHHBIX YePT PA3BHTHA  WHPOTHOM
LUHPKYJASLUHH 110 UHKJaM OblJI0 YKAa3aHO, UTO HAUMHASR ¢ CeMHIeCHThX
TOJIOB WIHPOTHAS HHUPKYAAUNA, He OYAYUH roCTlOACTBYIOWEHN, MOCTENeH-
HO OyJeT yyaulaThCsl ¥ CTaHeT OCHOBHOM B 3noxy 2001—2013 pr.
HeficTBuTe1bHO, KaK GyJeT MOKa3aHo B raaBax 2 u 3, TPeHy WHPOT-
HOH LHPKYJALHH B [TOCJACHEE AECHTHACTHE MOJOKUTEAbHbII.
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O UHKJIMYECKOM XapaKTepe MHOrOJIeTHEro Xoja MOBTOPSIEMOCTH
MWIHPOTHOH LHPKyJAsaUUn Ha noayuwapuu (LII,) cBuaeTensncTByeT Takxe
aBTOKOppeJsiorpaMma, npuseieHnas Ha pHc. 6. Koapduuuert aprto-
KOppeJsiluu IS CABUra B 25—27 JeT CTAaTHCTHYECKH 3HAUHM Jaxe
JUI OJIHONPOLEHTHOTO YPOBHS.

4
4r w

. 7910 A ‘ . 1
7930 1940 1950 1960 1970

\

-2h—

Puc. 7. Bekoso#t X0l aHOMajiHi MNOBTOPSIEMOCTH MATH-
JeTHHX CKOJb3AUIHX 3HAUeHHK @opM UHPKyasauun W,
C, E (/) n TpeHn Tperbeli creneHn (2)

BekoBo# X0/ MOBTOPAEMOCTH TpeX (OpM LHPKYJSALUHH HajJ aTjaH-
THKO-eBPAa3HACKHM CEKTOPOM YeTKO BHAEH TaKXe B aHoMaauax (OT
HopMmbul 1901—1970 rr.) na puc. 7. Becs mepuoa (70 ¢ JuuIHHMM JieT)
MOXHO pasJieJIuTh MO XOJAy aHOMAJHHA Ha JBe 4acTH. 'paHuMlbl MeXay
HUMH N0 OO0OHM BHAAM KPHBLIX H MO BceM Tpem dopmam LHPKYJISIHH
yMelaloTcs B TPHALATHIX rofax. OTMeTHM KpaTkKo JHIIb TIJaBHbIE
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0COOGEHHOCTH ITHX KPHBBLIX. XOI aHOMaJui WHPOTHOH (GOpPMbI LUHPKY-
asuun (W) noutH NpOTHBONOJIONKEH XOAYy AJsi 000MX APYrux ¢opm.
Haubosee yeTkuit oOpaTHbIH (110YTH 3€pKajibHblil) XOA A0 TPHALATHIX
roaos cobaoaancs mexay dopmoit W u.C, a nocie — mexny W u E.
Kpome snoxu 1940—1950 rr., MmepuanOHaAbHast UHPKYJASLHs GOP-
Mbl XdPaKTePH30BaJlach BOCXOASILIAM TPEHAOM TpeThbero nopsiaka. B
BOCBMHAECATHIX FOAAX TEKYUIEro CTOJETHs, KaK BHAHO Ha pHC. 3, YMc-
JIO JIHEH © TaKoH UHPKyJasuuei cocrapasio 6ogee 220 aHeH, T. e. 0KO-
Jo 60% u Goaee nwueit 3a roa. Cyas no Xoay KPHBBIX BEKOBOI'O XO/a
UHPKYJASLUHH, 3TOT THI B OJMKaHlIHe AECATHACTHS, NO-BUAHMOMY, OY-
HeT OCTaBaThCs AOMMHHPYIOUIHM Hapsily ¢ BO3pacTaHUeM POJIM  LIH-
poTHOH Qopmbl. Bosiee xopoTkonepuojiuuyeckne KoJeOaHHS WHPKYJIA-
LHOHHBIX (OpM OyAYT paccMaTpHBATbLCS B MOCJAEAYIOUIHX TIJaBax.

1.3. 9noxu armocdepHOoit LUMPKYJIALKHH

1.3.1. noxu yuprkyrsyuu,
8uldenerHble no 200080l NOBTOPACMOCTU

Kak u3BecTHO, OAHHM H3 BaXXHEHIIHX (aKTOPOB €CTeCTBEHHHIX KO-
JebaHui Kaumarta siBAsieTcst aTMocdepHasi UMPKYJALUS HA [JaHETe.
He orpuuas Bausnns Apyrux (GakTOpPOB Ha KJIHMAT, MHOIHE yu€HbIe
[54, 70] cBa3LIBAlOT ero OCHOBHbie KosleGaHHs ¢ KoaeDaHHSMH B pe-
Kume armochepHod uupkyasuun. Tak, 8 [25] B. A. Byraes ormeua-
€T, UTO KJAHMAaT — 3T0 B KOHIE KOHLOB NOTOJAHBIH PEXHM MeXaHH3MOB
atMocepHod uupkyasinuy. JluHamuueckas KJAHMATOJOTHA, M0 ero
MHEHHIO, — 3TO KJHMATOJIOTHS OCHOBHBIX OOBEKTOB aTMOChEepHOH
UHPKYJIsAlUKH. Aurauiickuit yuennii Catkindd, takxe nojuepkuBas
HEOOXO/IMMOCTh YUHTHIBATH B MOHATHH O KIAHMATe 06ULYI0 UHPKYJIALHIO
aTMOC(epbl, CYHTaeT, YTO OOllas UMPKYJISIUHA aTMocdeps H Teopus
KJIHMaTa — OJAHO H TO Xe.

B nocsiessee BpeMst B CBA3H C IIHPOKHM BHEAPEHHEM B METEOPOJIO-
FHIO CTATHCTHYECKHX MCTOAOB aHaJIH3a BO3HHKJIO H YKPENHJOCL HHOE
OnpejiesieHHEe KJIMMaTa, KOTOpPOe TPAKTyeTcsi KakK aHcamMOJb CTATHCTH-
YeCKHX XapaKTePHCTHK MHOTOJICTHHX PAJAOB METEOPOJOTHUYECKHX 3J1e-
MeHTOB. OAHAaKO Takoe onpejie/eHHe He HCKJAKYaer Toro ¢akra, yTo
MHOTOJIETHHE H3MEHEHHSI CTPYKTYPBl aHcaMOJsi CTATHCTHYECKHX Xa-
PAKTePHCTHK CBS3aHLI B MEPBYIO OUYepedb C H3MEHEHHSMU B pEeXHMeE
arMocepHoi LHUPKYJIALLHH.

Bonpoc o konebanusix arMochepHON LHUPKYJSIHH PACCMAaTPHBAJ-
€ BO MHOTHX paboTax OTEYECTBEHHBIX M 3apybexkubiXx aBTopoB. [lpu
3IOM OJHH W3 HMX JIeJaJiH yNOop Ha HCNOJIb30BaHHE PA3NHUHBIX HHAEK-
COB, XapaKTEPH3YIOUIHX HHTEHCHBHOCTh 3aNajiHO-BOCTOYHOrO MEpeHoca
B ONpEJeJICHHBIX WHPOTHBIX 30HAX Ha MOJYLIAPHH, AIPYrHe — Ha pas-
HOCTH JaBlieHust MeXAy LeHTpamHu AeiicTBua atmocdepwsl (LLJLA) uau
onpeneseHHBIMH KoopauHatamu [30]. Takue moaxoAbl Aajy BO3MOM-
HOCTb OLIEHHTb HEKOTOPbIE UEPThl B PA3BUTHH aTMOCHEPHBIX MPOLECCOB
B ryio6asibHoM Macwitabe. OAHAKO Psij BaXKHBIX 0COGEHHOCTEH NpoO-
CTPAHCTBEHHO-BPEMEHHOH CTPYKTYPbl UHPKYJISIUHH OHH HE B COCTOSHHH
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MeTKO OTPAasuTh H Jlaxke norawaiT ux. dTH ¢akTbl 0OTMEYaJHCh B pa-
bore I'. 51. Baurenreiima [30]. B cBaA3uH ¢ u3jokeHHbiM IUKosia Ban-
regreimMa—Iupca, cTOPOHHHKOM KOTOPOH #BJSETCSH W aBTOP, CUMTAET
nesiecoobpasHbiM cnoco60M H3YyYEHHS MHOTOJETHHX KoaeOauuil obuiei
HUPKYASUHH aTMOCHEPHl H3y4YeHHE ee KOHKPETHHIX (opM B HX Hempe-
puniom GopMHpoOBaHUK U NTPeo6Pa3OBaHHMK.

B [28] T.4. BanrenreiiMoM npeanpuHATA NMONLITKA BBIAEJUTD B He-
NPEePLIBHOM pPasBHTHH TPpex ¢OPM UHPKYAAUHH HAJL AaTJAHTHKO-
EBPA3HHCKHM CEKTOPOM MHOroJIeTHHe nepHoAsl (snoxu), 6asupysich Ha
FrOAOBLIX MOBTOPsieMOCTAX (B AHAX) Tpex (opm uupkyssunn. Kax-
Aas 310Xxa npeacrapiasier cobOH NMEPpHOA NOMHHHMPOBAHUST OAHOHW M3
HOPM KaK Hal cpejHeii MHOroJeTHeH MOBTOPSAEMOCTbIO, TAK MW Hal
nopropsieMocteio Apyrux cdopm. Ilpn 370M B AMardose BaXKHYIO PoJib
HI'Pajd HHTErpalibHO-pasHOCTHHIE KPHBbIC AHOMAJAHM NaBJEHHS B Xa-
PAKTEPHCTHYECKHX NMYHKTAX, a TaKXKe aHaJOruyHble KpHBbIe aHOMAJIHH
roaoBOro yuciaa axen ¢ Gopmamu UHPKYIAIHH. B TekyweMm croseTuH
HM OblaH BhiCJCHBI caeaytomue smoxu: 1900—1928 rr. (W), 1929—
1939 rr. (E), 1940—1948 rr. (C), 1949—1952 rr. (E+4C).

[To uccnenopannsnim A. A. Tupca [37] komGuHHpoBanHas 3noxa
npoanera no 1973 r. B ero nocaeannx paboTax onpeaeseHbi TaKkKe
SMOXH HHPKYJARIUMK 7 THXOOKeaHO-aMepHKaHCKOro cketopa, o603na-
1as 31ech (hopMbl LUHPKYJISIUHT HHAeKcaMu «3», «M1», u «M2», uto co-
orercrsyeT tHnam W, C, E. K coxaneunio, npeodbaanamoumas uHpKy-
A5 BO BTOPOM CEKTOpe NOJyllapHs onpeiessiach B paMKax 3MoX
nepporo (aTJaHTHKO-eBPA3HHCKOr0) CEeKTOpa, YTO HE COBCEM OTBEuaeT
ECTECTBEHHBIM TPAHHIAM UHPKYJIAIUHOHHBIX PEXHMOB BO BTOPOM CEK-
Tope. BoT Kak BHIAAANT TakuM 0Opa3oM BHISBJCHHbBIE 3M0XH UHPKY-
AALUHU:

1900—1928 rr.: W+ MI4+-M2+C,, +E;
1929—1939 vt Egpuy + Crss

1940—1948 w1t Cripi vy + s+ Wss

(491978 w3 Boyrs et Cirmram

Kak BHJIHO H3 3THX CXeM, BCe BBIGJEHHBIE HHPKYJAAUHOHHBIE 3TIOXU
ABNAOTCA KOMOMHHPOBAHHBIMH M BeCbMa CAOXKHBIMH. 9TO — B OCHOB-
HOM pe3yaLTaT cnocolGa HX BbieJIeHHS, HMEIOUIero YacTHYHO CYObek-
THBHLIH Xapakrtep. Ec/iu B OCHOBY onpejie/leHHs rpaHul UHPKYISIHOH-
HBIX 310X NMOJOXKHTL HE HHTErpajbHO-pa3sHOCTHbIE KPHBBIC, a CKOJNb3S-
e 10-1eTHHEe 3HAYCHHA TOMOBOH MOBTOPACMOCTH (DOPM  LHPKYNA-
UHH, TO KapTHHA 3M0X HECKOJIbKO H3MeHHTCs (puc. 9). Mul cuntaewm,
9TO, MOCKOJILKY WHTErpaJjibHO-PA3HOCTHbIC KPHBLIE 3aBHCAT OT HOPMHI,
KOTOpasi BCE BpeMs MEHAeTCS, HCNOJb30BaHHe abCOJIOTHBLIX BEJHUMH
MOBTOPACMOCTH THIOD UHPKYJsAUKHH Oosiee oGocHoBaHHO. Kpome Toro.
KPUTEPHEM TIepexoja OT 3MOXH K 370Xe NPH 3TOM HBJAAETCH NpPEeBb-
lUeHHe TeM HJH HHBIM THnoM uHpKyasunu 50% roposoro uucaa pxef.
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KceraTi ckasaTh, B 9ToM cayuae (npu ydere 10-a€THHX CKONL3ALLHX
JHAYEHHI) H3MEHEHHEe YPOBHEH MOBTOPAEMOCTH AOMHHHPYIOUEro THIA
MPOMCXOANT NIaBHO, 6e3 KPAaTKOBPEMEHHbIX HapYUWeHHi.

PucyHoK 8 CBHETEJABCTBYET O TOM, YTO 3MOXH WHPKYJALUHK HA NO-
AyUIapHy ABAAOTCA 6oJIee AeTaJH3NPOBAHHBIMU H BMecTe ¢ TeM Oogee
NPOCTHIMH, NpHuYeM B 1-M CeKTope MOJyliapHs rpaHHubl 310X 10 Ha-
yasna 50-x roaos okasajuch OGJH3KHMH C T€MH, KOTOPbie BbleJEHbl
['upcom, a B Aaabieiiuem owu Goaee aerasusuposans. Boobuwe ro-
BOPH, MOJHOMO COBNAJAEHHS IPaHMIL 3MO0X H HE CJAEJ0BAJO OXKHAATH,
MOCKOJALKY clnocobbl 1MAarHo3a HX pas/iHuHble.

Kak B uesom 3noxam UHPKYJASUHH, TAK W HX CTAAHAM, MOCBALLICH
paa pabor [31, 42].

1.3.2. 3noxu YupKyssyuud npuUMeHUTeAbHO
K OTOCAbHBLIM Ce30HaM 200a

B ueafix H3yyeHHs MHOIOJETHHX KOJeDAaHHMH TOAOBHLIX BEJHYMH
PHAPOMETEOPOJOTHUECKHX 3JEMEHTOB BNOJHE TNPHMCHIMBI NPHBELCH-
Hble BHIIUE 3M0XH UMPKyaauun. OAHako ecau paccMaTpHBaTh 3TH dJe-
MEHTHI B pa3pese TOro MM MHOro Ce30Ha rojaa (Hampumep, OCaAKH
Mas—HIOHS, 1aThl HACTYMJEHHS CE30HHLIX METEOPOJIOrHYECKHX fBJe-
HHI1, BEPOATHOCTL 34CyX W T. 1.), TO UHPKYJISLHOHHBIC 3MOXH, Bblje-
JEHHBIE 10 rOJOBbBIM HTOraMm MOBTOPSEMOCTH (OPM UHPKYJALUHH, yIKe
He npumennmbl. Ha ¢one oinoit H TOH K€ TaKOH 3M0XH OTACAbHLIH ce-
30H Ha NPOTHANKEHWM PAJa JET (MHOrAa Nepexoas M3 3MOXH B 3M0XY)
MOJKeT WATH NOA 3HaKOM Apyroro Tuna. Tak, Hanpumep, B 3MOXY LIH-
POTHOH WMPKyJAsiuH, KoTopas nponoskaiace ¢ 1911 no 1929 r. naz
Eppasueit, 3uMHHe ABa Meciua (sHBapb—eBpaib) XapaKTepH30Ba-
JAHCh npeobJajaHieM MEpPHAHOHANbHON UHPKyJsuHH d¢opmu E (¢
1916 r. Bnots g0 1935 r.), Toraa kak mapr—anpean ¢ 1919 no
1931 r. xapakTepH30BaJHCh MEPHIHOHAJIbHOH LUpPKyJasuker Gopmu C.
Bee «ce3oHHbIe» 3MOXH LWHPKYJASLUK NPeAcTaBaeHs Ha puc. 9. ITtu ce-
30HBI BbIZCJIAJNCHE HECKOJbKO HHBIM CNOcOOOM, HEXKelH «roaoBbIE»
3MOXH.

Coobpasysicb ¢ TéM, 4TO LIECTh ECTECTBCHHLIX CHHONTHYECKHX ce-

30HOB B rOJly MMEIOT MHOrOJICTHHE rpaHHubl, 6JH3KMe K rpaHHLaM
nap mecsines (I—II, III—IV, V—VI, VII-VIII], IX-X, XI—XII),
JJS KaXkA0ro Ce30Ha CTPOHJINHCL CKoJb3siide |0-1eTHue KpuBbE NOB-
TOPAEMOCTH THIOB UMPKYJSAILMH M NO rpanHKilaMm mepexofa uepes 50%
AHEH ce30Ha HAXOAMJHCH FPaHMILBl 3MOX UHPKYJAAUHH, KOTOPbIe YCJOB-
HO Ha3BaHbl «CE30HHBIMH» 3M0XaMH B OTJHUHE OT «rOJOBBIX» 3MOX,
T. €. 310X, BLIAGACHHLX N0 3HAYEHHSAM TOAOBOH NOBTOPAEMOCTH (opm
UHPKYJSUHH. DTH CE30HHBIE 3NOXH UHPKYJIALHH B CBOC BpeMs aBTO-
pOM ILHPOKO OLiH HCNMOJL30BAHBI /S aHAJH3a BPEMeHHBIX KoJeba-
HUil CE30HHBIX METeOPOJOTHYECKHX, FHAPOJOrHYeCKHX, arpOMEeTeopoJIo-
FHYECKHX H TJsILHOJOrHYecKuX asaennii [9, 10, 13, 19, 20].
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1.4. MHOroNeTHHI X0/ 3KCTPEMAaJibHbiX 3HAYEHHH
MOBTOPSAEMOCTH HOPM LHPKYJISUHH

[IpH paccMOTpeHHH MHOTOJICTHEr0 X0[a 3JeMEHTOB KauMaTa (TeM-
mepaTypbl BO3AyXa, OCAAKOB W 1P.) OOBIYHO HCNOJB3YIOTCH CPEAHEro-
JIOBBIE JaHHBble HJH CpejlHHe JdaHHBIe ONpejesIeHHOro Mecsua roja.
[Ipu TOM TpEAMETOM aHaJ/u3a CJyiKar JH60 abCo/IOTHbIe 3HAUCHHH,
A1H60 HX OTKJOHEGHHA OT Kakoiil-nub6o HopMbl. Tako# moAxoj AaeTt BO3-
MOXKHOCTb BBLISIBHTH HEKOTOpbie TNPOCTPAHCTBEHHO-BPEMEHHblE YepTbl
gkaumara. Tax ycraHOBJeHb TNepHoAbl HauboJee CyLIECTBEHHBIX [0-
TenJeHHH W MOXOJOJaHHi, Ha3biBaeMble MaJbIMH KJIHMATHUYECKHMH
snoxamu. Haubosiee MmWHPOKON3BECTHOH ¢Tajna 3noxa riob6ajbHOro no-
rensiednst B 20—>50 rr. TEKyUIEro cToJeTHs. JTa 310Xa XOpoulo H3BeCT-
Ha HE TOJBKO KJAHMATOJOraM, HO H MaJo CBelylUleMy B KJIHMAaTOJO-
THH KPYTY JIHIL

YacTo MOMKHO CABIIATh, YTO KJAMMAT cTaqa Gojee KanpushbiM., MHO-
rue nbiTaiTes 00BACHHTL ITO CaMBIMH PA3JHUHBIMHU [IPHYHHAMH — TO
BLIPYOKO#i Jieca, TO MOCTYIIEHHEM B 3eMHYl0 aTMocdepy TenjoBoH
SHepruy OT NpeAnpHATHH, TO 3arazoBaHHOCThO aTMocdepni CO, TO
HaJHuHeM B ctparocdepe cnyTHHKOB 3€MJH, TO BYJIKaHHYECKHMH BbI-
6pocaMy nblan H T. 4. He oTpuuas BAMAHMA B TOH WJH HHOH CTENEHH
HEKOTOPHIX M3 NEPEYUCeHHbIX eCTECTBEHHBIX W aHTPONOreHHbIX (haKTo-
POB, MOJKHO YBEPEHHO YTBEPK1aTbh, YTO IJAaBHOH HENOCPEACTBEHHOH
NPHYKHON HacTynuBUIeH HecTaOWJAbHOCTH KiaMMaTa SBJAAETCA aTMO-
chepHasi LUPKYJSIUHS, KOTOPAs BO BTOPOil NOJOBHHE MCTEKLWeH 4acTH
CTOJIETHS TaKXKe cTaJjia HecTabu/abHOM.

&

Yucno mecruel sa eod
S,
1§ L]i 1] 1 1

N

| 1 | 1

g
189r 1900  79/0 1926 1930 1940 1950 1960 1970 7980

Puc. 10. MHOroaeTHHi X0/ YHCAd MeECAUEB 3@ ol C IKCTPeMannHbiM
pasBuTHeM (18 anelt) POpPM HHPKYJIAUHH!
1 — gueno mecanes ¢ tenom W, 2 — gucno mecauer ¢ tTanamu C u E

B tpuauartble roibl NMPOH3OLIET ABHBIH NEPEJOM B PEXKHME aTMO-
chepHoit nupkyasnuy. CBHACTENLCTBOM ITOTO CIYKHT cielyiouiee 00-
CTOSATEABLCTBO. ECAM NOCTPOHTH MHOIOJIETHIOW KPHBYIO — HE IPOCTO
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nosropsieMocTs (opm Mepuanonasinuon uupkyasuun (C n E, Bmecre
B3ATHIE) 110 rolaM, a KPHBYK YHCJ4 MECsIes 34 roji ¢ 3KCTPEMabHbIM
4HCJAOM JHelt (Hanpumep, Goaee 25 win Goaee 20 aAner 3a mecsi), TO
OKa3biBA€TCH, YTO HYHCJAO TAKHX CJY1deB ¢ TPUANATHIX TFOAOB H JI0 NO-
CJIELHErO BPEMEHH TNPOJAOJKAJA0 yBeanyuparbes. Tak, €can 10 TPHIL-
LATLIX FO/LOB HHCJIO MECAUEB ¢ KaX</IblM H3 MEPHIHOHANbHBIX THNOB IHP-
KyJasitiid Koae6asoch B roay OKojuo 3—4, 1o B nocJefHne JAecsTHie-
THS OHO JOULIO A0 7—8, T. €. YBeJHUHJIOCH BABOe W GoJsblle. ITO NOA-
TBepxKAaeTcs puc. 10, HA KOTOPOM BHJHO, UTO XOJI YHCJA IKCTPEMalib-
HbIX MECAUEB C WHPOTHOH, ¢ OAHON CTOPOHL, H MEPHAHOHAJLHBLIMH
dopMaMH UHPKYJIAUHH, C APYrod, HANOMHUHAET HOMHHIB. A BE€lb H3-
BECTHO, 4TO C WHPOTHON LMPKYyAsUHel CBA3aHa yMEPEeHHas MNOroaa,
TOrfa Kak MepHuiuOHaJbHble GOopmMbl OGYCJOBJAHBAIOT aHOMAJBHYIO 10
roay, NpH4YeM 3Ta AHOMAJLHOCTb OCOGEHHO BaxHa npu 60JbUIONH yC-
TOWUYHBOCTH MEPHAMOHAJbHOW LUHPKYAALHH.

O ToM, 4TO yKa3aHHbIe UHPKYJAAUHOHHBIE HOXHHIL HE OCTAJIHCh
6e3 oTpaKeHHs Ha KJAMMaTe, CBUAETEJbCTBYET BEKOBOH XO4 4HCJAA Me-
cAlleB 32 roj Co 3HAYHTEeAbLHBIMH aHomaJsinamu (Al>go) Temnepary-
pul Bo3ayxa. Takoe yBesHUEHHE NPOH3OULIO Kak Ha Esponefickoi Tep-
puropun CCCP (B nBa pasa), tak u B Kasaxcrane u Cpeawneii Asuu
(B ABa ¢ nosoBuHON pasa).

[TpuunHLl yBeJAHYEHHS NOBTOPAEMOCTH 3KCTPEMajbHBIX MECAUEB ¢
MEPHAHOHAJILHOH UHPKYAAIUHEH NOKa ONpeJeJIeHHO He YCTAHOBJEHH,
XOTS HMEeTCs NPEeANoJOKEeHHEe O TOM, YTO 3TO Pe3yJbTaT aHTPONOreH-
HhiX Bo3aeHcTBHA. [To HaweMmy MHeHH10, HauboJiee BEPOATHOH NPHYH-
HOH yBeJHueHHs MaciuTabos KoseGAeMOCTH LHPKYJAAlUHH (2 3HAUYHT, H
KJAUMATa) SBJSIOTES BHCUIHHE 1O OTHOWEHHIO K WHPKYASUHH (aKTO-
pbl, 3 HMEHHO: CTPYKTYPa AHHAMHKH ABHXKEHHSI MTCHOBEHHOrO [10J10ca
BpauleHus 3emMJH W KoaeGaHHe COJHEeUHOH akTHBHOCTH. Becbma BO3-
MOXKHO, 9TO B 3THX BO3JACHCTBHAX HA UHPKYJSIHIO ONPEACNCHHYIO POJb
HrpalT H OKeaHuueckHe TeueHus. Hekotopwie Matepuansi Ha 3TOT
cyer GyayT npHBeNeHH B 1. 7.

1.5. CooTHOmEHHs MeXAY NMOBTOPAEMOCTLI0 (GOPM LHPKYJISILHH,
Haba01aeMbiX B PA3HBIX CEKTOPAX CEBEPHOTO NOAYWIAPUS

[Ipexne yem paccMOTpeThb CBA3H MEXILY POPMAaMH LUPKYJISLHH B
ABYX CEKTOpax CeBepHOro moJyiapus, ueaecoobpasHo NPHUBECTH HEKO-
TOpbie CBEACHHA O NOBTOPHEMOCTH 0 rolaM Kak OTAeJbHHX (HOpM,
TaK ¥ MX couerauuit. B cpeanem 3a 84-neTHuii nepuoi nosTopsieMocTh
OCHOBHBIX (DOPM UMPKYJSAUHH ¥ HX COMETAHW{l HA nNOJAyWapuu J0-
BOJIbHO pasanyHas. Taxk, B aTAaHTHKO-eBPa3HACKOM ceKTope ¢opMbl
E n C orauuaiorcs Ha 67 aHefi, a B NPOTHBONOJOKHOM ceKTOpe Hop-
Mol M1 1 M2 na 41 aens. O6paiaer Ha ceGsi BHHMawHe ¥ TO, YTO
30HAJIbHAA UMPKYJSAUHA B aMEPUKAHCKOM CEKTOpe AJHTCS Ha 23 aus
A0JIblIE, YeM B €BPa3UIiCKOM.

Yro kKacaercs coueTanuii GopM UHPKYASUHH Mexay obeumu uvac-
TAMH CEBCPHOro MOJYIUApHs, TO OHH BCE NEBATH NO YHCJAY AHEH B ro-
Ay 1O CPellHHM NAHHLIM YCTYNAlOT OCHOBHBIM GOPMaM B HECKOJBLKO
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pa3. H sTo BncaHe noHsTHO, HOO NOCJAe[HHE YUHTHIBAJHCH B CBOHMX
CEKTOpax, He3aBHCHMO OT MNPOTHBOMOJOMXHBIX cekTopoB. Haubosee
peakn (B cpedHeM JiBa AHA B MeCSIl) BCTPEYAIOUIMMCH COUYETAHHEM
saBasierca couyeranue Cmp, T. €. OAHOBPEMEHHOE Pa3BHTHE BLICOTHBIX
rpebHeli Haj BOCTOYHBIMHM HACTAMH OKeaHoB. Masia Takxe nosropse-
mMocTh coueranuit Wa; (31 aeun B roay), Cme (32 nusa s roay) u C,
(34 ansa B roay).

KonebaemocTsh rojloBoii NOBTOPAEMOCTH OTAEJbHBIX (OPM UHPKY-
JAUHH H HX COYCTAHMII HA MOJYILIapHH, BBIpaXKEHHas uepes JAHCHep-
CHIO, BecbMa pasanunas. OJHAKO cJeAyeT y4yecThb, YTO OHa HMeeT
CBfI3b C BEJHYHHOH HOPMBL. B 3TOM cayuae kosebsemMoctb HOPM LLHP-
KYJASiIHH W HX COYETAaHHH HAa MOJYLIAPHH BLICTYNAET B YHCTOM BHIE.
Tak, Hanpuwmep, aucnepcuss aas C u C, paBHa cooTBeTcTBeHHO 666,3
u 219,6, 7. e. oTAHYalOTCS B TPH pasa, a nokasareau o?/M y Hux ot1-
aunyalorcs Toabko Ha 0,8. Ounenka TeCHOTb CBSI3H MEXAY roJ0BOH MOB-
TOPSAEMOCTHIO (B AHSAX) IIHPOTHOH POPMbI LHPKYJAUHH B ABYX CEKTO-
pax CeBEepPHOro MONYIAPHUA OCYUIECTBJACHA NpH NOMOIM KoadduiHeH-
Ta KoppeJsuud Kak B uesom 3a nepuox 1901—1982 rr., Tak u no ero
yactsMm. Mrorn npusejenn B Taba. 1, u3 KOTOPOH cJielyer, 4To CYy-
LIECTBeHHAs! MOJOXKHTEIbHAs KOPPeJsilis 0TMeyasach NPaKTHYECKH
B ABYX nepuoaax: 1901—1940 u 1910—1932 rr., npuuem HauGoJibliie-
ro 3HAYEHHA MOJOXKHTEJNbHbIH KOIDPHIHEHT KOPPEJALHH ANOCTHras B
1910—1932 rr. (r==0,56). Takum o6pa3oM, CTATUCTHYECKH 3HAUHUMAs
CBA3b MEX/Yy NMOBTOPAEMOCTHIO UMPKYIsauun W H 3 B OCHOBHOM HMeJia
MECTO B 3M0XH 30HAJbHOH UMpKyasiuuu (puc. 8), KOTOpbe COOTBETCT-
BOBaJ i OOJIbLUIHM HaCTAM OTMEUEeHHBIX Bbillle JABYX UHPKYJSIHOHHBIX
IHKJIOB 30HANHLHOH LHPKYJASLHH.

Tabruya 1

KoappruumenTnl KOPPEASiLHE MEXLY rOLOBHMH YHCAAMH
auved ¢ dopmamu uupkyasiuuu W n 3

IMepuon, rr. KKOOSI;%Q;:::E::T IMepuoxn, rr. '\;‘009‘%2:2:::7
1901—1982 0,16 1910—1932 0,56
1901—1940 0,47 1933—1961 0,08
1941—1982 —0,01 19441973 0,30
1921—1950 0,24 1962—1982 —0,16

B nesiom 32 Bech nepuos 1901—1982 rr. Koppeasius NoJ0XKHTEb-
Has, HO CTATHCTHUECKH He3Hauumas. DTO MOMNKHO OODBACHHTL TeM, 4TO
yacto HabGaIOAAeTCsl NepPeKHAKa 30HAJbHOH UHPKYJSIHH M3  OJHOro
CEeKTOpa B APYroi, MpHYeM 30HaJAbHAA LUHPKYJAAUHA B HCXOAHOM CEKTO-
pe nocje HHAYUMPOBAHHA B NPOTHBOMOJNOXKHOM CEKTOpPE YacTo cama
npeobpasyercsi B MepuAHoHaAbHyl0. JlaBHO OblJI0 3ameueHo, 4TO Ta-
Kasi NepeKku/1Ka OTHOCHTEJbHO 4aule ObBAeT U3 THXOOKEAHO-aMepHKaH-
CKOTO CeKTOpPa B aTJIaHTHKO-eBpa3HHCcKuH cextop [8, 9].
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B OTHOWEHHH MEPHAHOHAJBHBLIX COCTOSIHHH UMPKYJSUHH HA noJay-
[Wapuu NoJIyueHbl CJAeAyollHe mokasateny koppeasiuud: E u M1 cpa-
3anbl Koapguunertom 0,02; E u M2 kosppuunenrom 0,72; C u M1 —
kKoappuunentom —0,05 1 C u M2 — xoappunuentrom —0,34. Caeso-
BaTeJbHO, 60Jee KOOPAHHHPOBAHHBLIMH SABJAAIOTCH  KOHTHHEHTAJbHbIE
BLICOTHBIE Pe6HH W AHTHILHKJIOHBDIL.

Kpome BohimienpHBeaeHHbIX OLEHOK CBSI3H MEXKAY WHPOTHbIMH dop-
Mamu uHpKyasuuu (W u 3) Ha NOAYIIapHH N0 MHOrOJIETHHM MEepHO-
JlaM, Ha OCHOBE I'OAOBLIX JlaHHBIX PACCYHTAHA TAaKXKe XapaKTePHCTHKA
CBSI3H MO LIEHTPaJIbHbIM MECsllaM CE30HOB roja (siHBaps, anpens, HiO-
Jasi u okTsabps). Ona paccuuTaHa TOJNBKO AAA cayvaeB, Korja B aT-
JAHTHKO-@BPA3HHCKOM CEeKTOpe MNOoJAYLIapHs IHPOTHAA  UHPKYJASUHA
MpeBhbIlaja CBOK MECAUHYIO HOPMY Ha pa3JiuuHoe uucjao aHei. Okasa-
JOCh, YTO YHCAO JAHEH BO BTOPOM CEKTOpe KOpPpPeJHPYeT ¢ YHCJIOM
AHel nmepBoro cextopa ¢ kKosdpouunentom B siuapu 0,12, B anpean 0,77,
B nioan 0,73 u B oktabpu 0,84. Takum obpasom, aas oktabpei cBoii-
CTBEHHA JOBOJbHO TECHas CBf3b, KOTOPasg MoOKeT ObiTh HCNOJAb30BaHa
/151 BOCCTAHOBJEHHS JAAaHHLIX O NOBTOPAEMOCTH IMHPOTHOH ((oOpMHI
UMPKYJAAUHH B THXOOKCaHO-aMEPHKAHCKOIl YacTH TOJYlIapHs,

B 3aksioyenne JaHHOroO pasjefia KpaTKO KOCHEMCSl MPOrHo3HpoBa-
Hus Gopm armocepHol UHPKYJAAUHH Ha OanxKalwue roas. K peue-
HHIO 3TOH 3aJayH MPeAJI0KEeHO HeCKOJbKO ClocodoB.

CHHONTHYECKHIt METOA NPOTHO3a PAa3BUTHA aTMOC(HEPHOH LWHPKYIs-
ILHH B NPEACTOALIHX 3MOXaX CBOAHTCH K HCMOJIb30BAHHIO MPEEeMCTBEH-
HbIX CBA3€H TaKHX 3MOX C Pas3jJHYHONH TUNOBOH CcTpyKTypoi. HMcnoasb-
3yeTCs CBA3b IPaHMIl LHPKYJIAUHOHHBIX 310X ¢ MEPHOAAMH MAaKCHMYMa
COJIHEUHOH AKTHBHOCTH. HeKoTopble NMOJoXMEeHUs METOAHKH cOCTaBJe-
HHAl Nporio3a npeobaanaloUlEro THNAa UHPKYAAUMH B  OaMxKanwmux
snoxax npuseaennl B [13].

YKazkem 3jiech JIHIlb, YTO COTJIACHO COCTaBJEHHOMY MpPOrHO3y, B
anoxe 1969—1979 rr. 1IOMHHHPYIOUIHM THNOM UHMPKYJSAUHH ONpeaeseH
tan E, a B caeayomeit snoxe (1980—1990 rr.) — xomOGuuuposaHHas
unpkyasuns E4C. Bpewmsi, npoumeaiee nocje coctapjieHHs NPOrHo3a,
NOATBEPANJIO €ro MPaBHIABHOCTH, HOO NOJNOXHTE/NbHbIE aHOMAJHH [O-
JIOBOTO yHCJIa AHel 3a 3TOT nepuoa ¢ Tunom E-uupkyasuuu npeobaa-
Aajy H B HEKOTOPbie rodbl AOXOAHJAW 10 3HAyeHu#, GJH3KHX K cCTa
auam (1972 r. — 97 aweit, 1976 r. — 92 nus, 1981 r. — 103 ans).

Kpome onpesenenns npeobJajialowero THNa UHPKYJSIUHH  3MOXH,
KenaTeJibHO, KOHEYHO, HMeTh TaKKe MNpPHMEPHYI TMOroJAHYHyl MOoB-
TOPSAEMOCTb TOrO MJH HHOTO THMA UHMPKYJAsuuH. Takoit nporHos Hesos-
MOXKHO MOCTPOHTL TOJLKO HA OCHOBE MPEEMCTBEHHBIX CBSI3€H MJAM 110
BO3/JIEHCTBYIOLHM HA ILUPKYJALHIO aKTOpaM.

Hto xacaercs WHPOTHOH (OPMBI UHPKYASUHH, TO HEKOTOPHIE yKa-
3aHus Ha ee OoOLIYIO TEHACHUHIO PA3BHTHA MOXKHO MOJYIHTH NPH ydyeTe
reokJHMatHyeckux uukiaos [13, 19]. Takue npeanosoxeHus A0BOJBLHO
Ha€XKHO MOKHO CTPOHTH TOJBKO B ONpefefeHHH QOHOBOH XapakTeph-
CTHKH, He MPETeHAYIOUEH HA BLICOKYI) TOYHOCTb 3HaueHHil NOBTOPsie-
MOCTH WIHPOTHOH GOPMBI UHPKYJIALHH [0 OTAENbHBIM FOJAaM HJH nepe-
JIOMOB OT rojla K rofy.

28



Hekotopas BO3MOXHOCTL B YKa3aHHH H3a OCHOBHblE BOJIHOBbIC Xa-
PaKTEPHCTHKH NOBTOPAEMOCTH WHPOTHOH (GOPMBI UHMPKYJAALUHH B TEye-
e Oamxaiwux 10—15 sner 3an0XKeHa B rapMoHHUueckoM aHanaunse, o0
HCTTONB30BAHHE KOTOPOrO KPaTKO M3/J0XKEHO aafiee.

B 1945 r. asropom cosmectHo ¢ E. A. Tuxonosoit u I'. . Jlpo6GHo-
BOH B MO/JEJH pacyeTa TPEXJETHHX CKOJIb3AUIMX 3HAYEHHUIT LWHPOTHOM
UHPKYJIAUHKH HA |5-1eTHHe OTPe3KH BPEMEHH, KPOME perpeccHu, MHc-
NoJb30BAHA H3BECTHAN MePHOAHYEcKasns (YHKUHA BHIA:

Y, =Y+ A, sin x+ A, sin 2x + A, sin 3x+
+ A, sin 4x - A, sin 5x+ A, sin 6x -
-+ B, cos x4 B, cos 2x -+ B, cos 3x +
-+~ B, cos 4x - B, cos 5x-} B, cos 6.x. (1)

[Tocne naxoxaenus Koshopuuuentos A u B W NOACTAHOBKH HX B
3TO ypasHeHHe AJs 15 3uauenuit Y; noayuexnl cjeayoouiHe rapMoHH-
KH (Taba. 2).

llecTbio rapmMonHnKaMyu B ueaoMm aas nepuojsa 1935—1949 rr. ox-
BaueHo 0KoJsio 95% obuieil aucnepcHH psiaa 3HAUYCHHH ¢ UHPKYJISLHEH
tuna I, npuuem raasHoll rap-

MOHHKOH, [0JIeBOE€ Yy4acTHe KO- Tabauya 2
Topoit B oOuiel AucnepcHH coc- Yacruan amcnepcus,
tapaser 63% (raba. 2), sB- 06ycAOBACHHAS PANHUHBIMH

JAETCA TPeThs rapMOHHKA ¢ ne- SAPEUSNERNN, BBy UCPK

pHOIOM B 5 JerT. - .
CNeN0BATEABHO,  TAABHBIM  rapuownk rrapuf»ﬁﬁ?é‘m

BHAOM KoJeOaHu#t roaoBoro 4yuc-

Ja ¢ WHPOTHOH UHPKYJASAILHKEH,

OGycaonnen-
Hag aoas
AMCHEpCHH, %

1 15 6,55
NPOHCXOJSIIHX HAa ¢oHe TpeHiaa
reokJnMaTnueckoro unkaa [20], & 79 16,30
ABJISIETCA NATHICTHHI BHJL KoJe- 3 5,0 63,03
Ganuit. OAHAKO CYUIECTBEHHYIO 4 3.8 7,24
OO AHcnepcHn obycioB/HBACT 5 3.0 0.83
TaK»Ke KoJsebaHHe ¢ NepHosoM 6 25 0,99
7,5 ner. Bmecte 3TH ABa BH/A 5 94.94%

Konebannit o6ycaosaupaior 80%
OOLIeH JIHCITEPCHH.

M3 taba. 3 caepyer, uto oun6Ka annpoOKCHMAlUHH FOAOBOrO YHCI4
AHEH C NOMOULLIO NePHOAHYECKOH (GYHKUHH U3 6 COCTABAAIOULKX HE fpe-
BblllaeT 4 JHeH, a B cpeanem ownOKa paBHa 2,4 AHS, YTO COCTaBJSeT
8% amnautyas KoaeGauuit 3a 1935—1949 rr. w aumwp 2,7% amnan-
TyAbl KoseGanuit 3a 1891—1970 rr. B xpowoMeTpuyeckom OTHOIlLE-
HHH MAKCHMyMbl H MMHHUMYMBbl PACCYHTAHHHIX H (DAKTHYECKHX NOBTO-
pseMocTell WHPOTHOH UHPKYJSUHE Xopowo coBnaju. U3 7 sxkerpemy-
MOB (Tpex MHHHMYMOB H 4YeTbipeX MaKcHMYMOB) 6 TOuHO coBnajiu, a
BTOPOHl MHHHMYM M0 pacueTaM HAacTYMHJ Ha roj pamblie.
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Tabauya 3 Tabauya 4
MorpemrocTs ANNPOKCHMAUNHK
rO/I0OBOrO YHCAA JAHEH roL0BOE YMCAO AMCH
€ WHPOTHOR UMPKYAsUKEH C WHPOTHON UMPKYAAUMEH,
no 15 ropam nepuoaa 1950—1964 rr
1935—1949 rr. i

PAKTHIECKOE M PACCYHTAHHOE

lFox Pacuer P aKT, ﬂ'?;(?:bm F'oa Pacuer PaxT. n:(f&c:h
1935 122,5 126 —35 1950 122 15 78
1936 968 93 4.8 1951 98,7 100 —1,3
1937 100,2 104 —3.8 1962 102,6 105  —24
1938 110,0 114 —4,0 1953 1214 112 9,4
1939 1183 122 —37 1954 1222 117 5,2
1940 100,3 97 2.7 1955 105,1 118 —12,9
1941 96.1 99 97 1956 102,0 11 -—9,0
1942 115,3 113 23 1957 1218 138 —16,2
1943 1226 124 —~1.4 1958 130.8 126 4,6
1944 114.8 114 0,8 1959 1235 115 8.5
1945 99.0 99 0 1960 1084 101 7,4
1946 95,1 96 09 1961 105,2 115 —7,8
1947 112.8 111 1.8 1962 1240 13 —I110
1948 124,8 127 —929 1963 1369 119 17,9
1949 133 130 3,0 1964 1458 138 7.8
Cpeanns ounOka +2.4 Cpenunn ownbxa +8,6

JIlas pacuera na nocaeayoune 15 aer (1950—1964 rr.) nocrarou-
HO K pe3yJbTaraM, NojydeHHbiM Bbille, NPHOABHTL AOTOJHHTEIbHbBIE
3HAYEHHH, COJACHO YPABHEHHIO PErPECCHH YMela JIHeH ¢ HHPKYJsUH-
eit 111 B nmepsom nepuone (1935—1949 rr.), KoTopoe HMEET BHI

Y, = 104,45+ 0,83t

[ToayuyeHnbie pe3yabTaThl MOC/Ae BBEACHHA AOMOJHCHHH NpPHUBELCHDI
B Taba. 4.

Kak BHMAHO #3 conoctasienus Tabj. 3 u 4, NOrpeutHocTs pacueTos
rOAOBOro Yucaa aHell ¢ WHPOTHON (OpMON LHPKYJAAUHH Ha BTOPOH
I5-neTunit nepuon B 3,5 pasa Goaslue, ueM na nepsuii nepuos. Oaua-
KO TaKOM pacuer Ha He3aBHCHMOM MCXOJHOM MaTepHaje BCE XKe 110
norpemwHocTH He mpesbimaet 20% amMnanTyisl BO BTOPOM nepuoge M
cocraBaaetr Mmexee 9.5% obOuweit amMnautyasl KoaebaHHust 3a BeChb NMEPH-
on ¢ 1891 r.

Yro kacaercss BPEMEHHOr0 X0ja pPacCUMTAHHLIX JlaHHBIX HA BTOPON
NepHod, TO OH TAKIKE HENJOXO COracyercs ¢ X0AoM haKTHYeCKHX AaH-
HbiX. VX akeTpemymbl an6o coenajiaior, aubo OTJIHYAIOTCH HA TOA.
Kosdpduument Koppetsiiiin Mexay paccuuTaHHbiMH i GakTHUCCKHMH
geanyuHamu pasen 0,68.
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[TockonbKy pacuernl rofloBOro uucaa AHeli ¢ WHPOTHOW UMPKYJIA-
gHel Ha BTOPOIl NEPHOA, COCTABJIEHHbIE HA OCHOBE CTATHCTHYECKHX
AAHHBIX MEPBOro NEPH0/Aa, NOJYUHIHCL YHAOBJICTBOPHTENbHBIMH, MOX-
HO OLlJ10 OBl JlymaTb, 4TO aHAJOrMYHO M0 XAPAKTEPHCTHKAM BTOPOro
nepuona (1950—1964 rr.) crour npornozupoBath eme 6oJablue, T. e.
Ha 1965—1972 rr. Takoit pacueT Ha OCHOBe NEPBOHAYAALHO MNPOBe-
JICHHOTO FapMOHHYECKOro aHaJn3a n TpeHla BTOPOro nepuojpa aeicTsi-
TeJAbHO Obl2 OCYUIECTBJICH:

Y= 104,72 1,6¢.

Onnako, Kak aApcTByerT M3 Tabu. 4, oH HeymayeH, w60 pacCUHTAHHBIE
BEJAHYHHB CHCTEMATHYECKH H 3HAUNHTEABHO 3aBLIICHB! N0 OTHOWEHHIO K
dakTHUeCKHM. DTO NPOH3OILIO NOTOMY, YTO TIPHMEHeHa perpeccHs
BTOPOro nepuoja, KOTopas OTHOCHAACh K OJHOMY TeOKJIHMAaTHYECKOMY
UHKJY, @ pacueT NpOH3BEJIEH Ha OTPe30K BpeMeHH, 3HAUHTENLHAS
4acTh KOTOPOTO OTHOCHTCH K HOBOMV PEOKJHMATHYECKOMY UHKAY, JH-
HHS PerpeccHd KOTOPOro 10.xHa ObiTh ONYLeHAa HA CTOJBKO, Ha
CKOJILKO 3TO npousouwto ot nepporo uukia 1900—1934 k 1935—
1949 rr., a umenno npumepro ra 30 aue#t. Taba. 5 noxkaswipaet paccuu-
TaHHBIE W (DAKTHYECKHE 3HaYeHH§ roj0BOro uHCaa AHEH ¢ UWHPOTHOI
dopmoit uupkyasuuu 8 1965—1979 rr.

Pacuersl #a 70T XKe NepHOL ¢ YyUeTOM MONPABKH K CBOBOAHOMY
YJIeHy JIMHHH TPeHAa nomeuiesn 8 tabda. 6.

Taauua 5 ' Tabauya 6
Paccuntantoe ¥ pakTHUECKOE OxoHyaTeaLHbi BAPHAHT
TOAOBOC YMCAO JMEH C WIMPOTHOMH pacyera rojoBOro YHWCJAa AHeH
UHPKYAAiHeH C WHPOTHON UMPKYJIsuMeH
r [Morpew. Morpew-
01 Pacuer Paxr. HOCTD Toa Pacuer Paxr. HOCTH
1965 116,6 110 6.6 :ggg ggg 1 lg —22.4
¢ ; 8 —6.8
o7 1098 % 228 e 798 &1 12
: g 1968 88,4 93 —4,6
1968 1184 93 25,4 1969 95.0 102 20
1969 1250 102 23,0 1970 97,6 105 —74
1570 127.6 105 22,6 1971 92,2 87 52
1971 1222 87 35,2 1972 1208 107 13,8
1972 150,8 107 43,1 1973 1104 123 —12,3
1973 1104 123 —12,6 1974 103,0 95 8,0
1974 101,0 95 6.0 1975 88.6 91 —2.4
1975 88,6 91 24 1976 102,2 93 9,2
1976 102,2 66 —36,2 1977 11,4 100 —114
1977 125,8 99 —26,8 1978 1258 114 —11.8
1978 111,4 96 —15,4 1979 132,0 125 —7,0

1979 132,0 125 7.0 Cpeausns omnbxa 9.2




FJTABA 2

®OPMbI BLICOTHOTO BAPUYECKOTO MOJI
MO WECTU CEKTOPAM CEBEPHOI'O MOJIYWAPUSA

2.1. MpuHuuns onpeneseHus GOPM BLICOTHOro Oapuyeckoro mnoJd

Hecmorpsi Ha Gogblline JOCTOHHCTBA KJAACCH(DHUKAIHA MAKPOCHHOIM-
THYECKHX MOJIOXKEHHH, OXBATHIBAIOUIHX B LEJOM ECTECTBEHHLIE CHHOIN-
THYECKHE paioHBbl H TOJOBHHBI CEBEPHOrO noJyuiapus, Aas 6Gojgee je-
TaJbHOrO H3yUYEHHSI CTPYKTYPHBIX MEXaHM3MOB NpeoOpa3oBaHHus LHP-
KYJaUHH Ha nogayliapiu # B OTACALHBIX €ro perdoHax ueaecoobpasHo
pacnoJjarath Takxe 0OoJsiee neranbHON Kaaccudpukauued. Takas Kaac-
cudukauus Obliia npeasioxeHa astopom B [6—8]; corsacHo eii Henpe-
pHIBHBIA X0 npoueccoB Ha yposHe 500 rlla B onepatuBHOM nopsiake
npoaodsizkadca ¢ 1944 r. Tenepb yxe HakKonuauch AaHHble 3a 40 Jer.

Huarnos c¢opm BeicoTHOro Gapuueckoro noas (PBBIT) ocyuieer-
Basjica 1no Kapram ATsp CeBepHOro nodywapus €xemiHeBHO B TIpeje:-
JlaX UIeCTH CEKTOPOB, rpaHMlibl KOTOPLIX NpHBeAeHbl Ha puc. |1. Ilpwu
onpenesecHnuy PBBIT ob6pamaercss BHUMaHWe He TONbKO Ha OGapHue-
CKOe [10J1€ B CEKTOpe, HO M Ha KOH(PUIYpalHIO NJIAHETAPHOH BLICOTHOM
dponTaabior 3oubl. [ludposas mudposka 6apuueckoro noJs ocyiie-
CTBJSETCH B COOTBETCTBHHM € HauboJiee yacTo BCTPEYAIOLWIMMHCS TIOJO-
KEeHHAMH, KOTOpbiX HacuHTbiBaeTcsd 10. 3ITo kak 6bl  pervoHaJIbHbIE
THUIBL, (DUKCHPYEMBbIE MO KaXXJAOMY H3 WECTH CeKTOPOB OJAHOM LHGPOH
[8].

[TocKOJIbKY NpHHATHIE CEKTOPb CPABHHTENbHO HeOObluHe (npo-
THKECHHOCTBIO B LIMPOTHOM HanpasieHun 60°), 3a peAKUM HCKJIOUEHHEM
jgerko no kaptam ATsp onpeneanrs npunamiextocts ®BBIT Kk Tomy
WIH HHOMY LHppoBomy WHPPY. B mesom Kaxablii aeHb Aas TOJay-
mapus. (cepepree 50° ¢. m1.) BLICOTHOE GapHuYECKOE MOJIE 3aNHCHIBAET-
Cs WECTH3HAYHbLIM 4ucaoM, Hanpumep, 111111 wan 531354, B nepeom
cjlyyae 9TO O3HAyaeT WHPOTHOE PaCHOJOXKEHHE H3OrHIIC BO BCEX Iuec-
TH CEKTOpax (30HaJbHasi UHPKYJSLHSA HA NOJYWAapPHH), 8 BO BTOPOM —
HalWune BbICOTHLIX J0kKOHH B nepsom (EBpona) u nartom (Amepuka)
cekTopax, rpefHell Ha ceBepHoii yacTu THXOro okeaHa M Ha BOCTOKE
CEeBEpPHON ATJIAHTHKH.

HenpepbiBHble 3anucH QeHb 3a AHeM (Hampumep, cToabuoMm) B Te-
YEeHHe HEKOTOpOro mnepHoja BPEMCHH JalOT BO3MOXHOCTE HArJISAHO
aHaJHM3HPOBATL H ONpeneNaTh npeobaafaoluiie MoJs B TOM HWIH HHOM
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CEKTOpe M JesaTb COOTBETCTBYIOULHE BpeMmeHHble oObeanHexns. Kara-
aor ®BBII, sanucannnii B takoii uudposoii dopme, 1aeT BO3IMOK-
HOCTb OCYLIECTB/ATh MALIHHHBIM CNOCOOOM BCEBO3MOMKHBIE [10ACYETHI,
YCTOHUHBOCTH BO BpeMenH Tex wau uHbiX ®BBII, cuHxponublx i acuu-
XpOHHBIX cooTHoweHni ®BBIT mexay cektopamu u 1. 1.

220 150 g0 :

180

128

30

Puc. 11, Cekropm (/—VI), pafiosn (a—2) u nyukre (kpymou-
Kif) PEryJApPHOH CETKH AJA UHCJAEHHOr0 onpejenchus GopM Bhi-
COTHOro Oapuueckoro noas

[11040TBOPHBIMYE OKa3aJMCh, HANPUMEpP, PACYETHl YHCJAA  eAHHHIL
(30HaILHBIX COCTOAHMA) 3a TOT WJW HHON TepHOL (Mecsl, CesoH i
T. A.), KOTOPble XapaKTePH3YIOT B LEJIOM Ha NMOAYLIADHH CTENCHb pas-
BHTHS 30HAJBHBIX npoueccoB, Tak, WHCIO eAHHHI, MO NOAyWIapHIOo 32
3UMHHH Ce30H (HOAGPL—deBpaib) 0Ka3aloch HENIOXHM MPeIHKTOPOM
AJISl IPOTHO3a aHOMAJIMK TeMnepatypw Bosjayxa na ET CCCP [11], a
TaKXKe OAHHM M3 IaPDAMETPOB AHCKPUMHHAHTHOrO YpPaBHEHUS S
nporuo3a 3acyxu Ha ET CCCP [15]. Has 3tofi ueau 6bla HENOABL30-
BaH Kartajor ®BBII, sanucauublii Ha maruuTHOl Jente. B nacTosiee
BpeMsi BeayTcsi paboThl MO COCTABJACHWIO MPOrPAMMBl AJS aBTOMATH-
SHPOBAHHOTrO ompejeaeHnsi (GopM GapHYECKOro MOJAS 3a BeCh NEpHOLN,
Hauunas ¢ 1949r. [Iporpammoii 6yser npeaycMoTpeHo Takxe OHOBpe-
MEHHOC OOBEKTHBHOE ONpeAeJeHHe M THNA UWMPKYJAAUHH no Baurei-
reimy.
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OAHAKO [pH 3TOM OKA3a/0Ch HEOGXOAMMBIM HECKOAbLKO COKPATHTL
yneao 3anucoisaembix ®BBII, cseas HekoTopbie, cpaBHHTENLHO PEAKD
BCTpevawlunecs, K G6JH3KMM, HO 4acTo BCTpevapouinmcs. Tenepb —
9TO (OPMBI  BLICOTHOTO Oapi-
YECKOTO 10Jsi B KOJHYECTBe
BOCbMH, lpeicTapJeHHbie Ha
puc. 12, Tlpn onpenesienny
THIA  WHPKYJSUHH, Kpome
@®BBII, yuurniBaerca Tak#xe
BEJIHYHHA BHXPH CKOPOCTH B
TOM WJIH HHOM CEKTOpe MoJy-
lapus.

Huxe ocranoBumcst Ha
HEKOTOPbIX 3aKOHOMEPHOCTSAX
MHoroJseTHero pexuma @BBTI
Ha NOJYUIAPHH H €ro OTAeh-
HbIX CEeKTOpax.

(=N

&SI
R1[B [B[<E

~

2.2. Muoroaeruue Kogebauusa
nosropsemocty ®BBII

o

[Tosropsiemocts ®BBIT 8
Cpe/HeM 3a rojl npHBejeHa B
Taba. 7.

B ueasx conocrasieHus ¢
NMOBTOPAEMOCTbLIO NoJeH Tpex
THIOB UHPKYJISILIHH  HEKOTO-
poie PBBIT o6beanHenb: uH-
jexchl 3a Homepamu 6, 7 pac-
Puc. 12. Moauduxauun ®BBII, coorsercr- CMOTPEHLI BMECTE C HHIACKCOM
BylolUHe pasaHuHHM undposwM oGosnauend- 3, @a 0 u 9 — ¢ nHAeKcom d.

au (1—0) Kak BMAHO N0 JlaHHBIM

taba. 7, BO BCeX CeKTopax

pomunupytoutei sisasercs ®BBI1, wudpvemas unaexkcom 1. Ira dop-

Ma B TPeTbeM CeKTOpe (AaJIbHEeBOCTOYHbI PErHoH) B CpPeaHeM 3a roi

coctapaser 50% mnoBTOpsEeMOCTH Beex GopMm, a B uiecTom cexrope (Ar-

JaHTHKa) — Jaaxe 52%. B sertHue mecsus (HIOHb—aBrycT) 3jech
wHpoTHas dopMa H30ruInc sanumaer gaxe Goaee 60%.

Crenedb 30HajAbHOCTH (uHcao Gopm 1) HaA noayulapuu B 11eJ10M 3a
1944—1977 rr. XapakTepH3yeTcs NoJOXKHTeJbHbIM TpeHjom (puc. 13)
NOYTH OAHHAKOBOH BEJHYMHB KaK A/ 3HMHEro cesoHa, Tak W Jd
JneTHero. PaccMoTpene MHOTOJIETHEro Xo/a TIOJOBOro 4HcJga CMeH
¢opmM BbicOTHOro 6Gapuyeckoro moJs nokKaspBaer, 4to 3a [944—
1976 rr. Toabko B nepsom cektope (Espona B rpaHnuax or HyJeBoro
70 IECTHACCHTHIPAAYCHOrO MEpPHAHAHA BOCTOYHOH AOJINOTHI) YHCAO
.CME@H YBEJHYMBAJIOCh, @ B JIPYrHX OHO B Pa3/jMYHOH CTENEHH yMeHb-
UIaJ0Ch. ¥ paBHEHHS COOTBETCTBYIOUIHX TPEH/OB npHseleHb B TabJa. 8.

Haubosnee 3HauHTeAbHLIH HHCXOAALLHI TPEHA MME] MeCTO B TPeThb-
€M CEKTOpE, OXBAaThiBAWWEM BOCTOK A3HATCKOrO MaTepHKa W 3anai-
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HY!I0 yacTh ceBepa Tuxoro okeana. ByM30K K HEMY M TPeHA AJs BOC-
TOUHOM YaCTH 3TOrO OKeaHa, a jlajlee K BOCTOKY OTPHIUATEJbHBIH TPeH/
yMmenbiiaerces 10 —0,38 Han cesepHoit Arnantukoit. Orcioga chaeayer,
uyto TeHAeHIHH cmeHsemocty PBDBII B eBponeiickom cektope u npo-
THBOTIOJIOXKHBIX K HEMY CEKTOpax ceBepHo 4actH Tuxoro oxkeana Ha-
XOAATCSI B ONMO3HIMH. Takoe siBjeHHe B MOCAEAYIOUIHX IiaBax Oyjer
OTMEYEHO H IO APYIrHUM NapamerpaMm aTtMOoCchepHOH LHPKVJIAALHH,

400

J60

J20 ¢

280

Z
440

=
-

240 Y W1 1 1 1 )

7944 \ l/945 /952 1956 1960 1964 1968 1972 1975

|/
/

Puc. 13. Muoroaetnunit xox u Tpena (y =295+ 1.6¢)

3HaueHHWH cTenenw 30HaAbHOCTH (/) mossi ATsyy Ha
CCBEPHOM TMOAYUIAPHH

Tabauya 7 Tabruya 8
Yacrora nosropsemoctu (%) YpaBueHus perpeccuu
®BBIl no cekropam MHOFOJIETHHX TPEHA0B
CeBEPHOr0 NOAyLIApHSA nosropsiemoctd ®BBII
N0 CEKTOPaM CEeBEPHOro NOJYWAPHS
CexTop
®BEI
I < 8 ' 4 ' § I $ Cekrtop Y pasuenue rpenna
1 28 37 50 48 40 52
1 y¢=122+0,59¢
6 1 22 6
% 4l l ; 2 2 yi=147—091¢
3 22 18 12 15 10 14 3 yo=146—2,14t
4 14 11 18 15 14 20 4 Yy, =156—1291
5 y1=146—0,57¢
5 15 18 12 12 14 8 6 g, =137—0,38¢

2.3. CHHXpOHHbIE U ACHHXPOHHBbIE COOTHOLUEHHS
NOBTOPSAEMOCTH (OopM BBICOTHOrO GapHUYECKOTO MOJs

Nno WecCTH CEKTOpaM CEBEPHOro moJaymwapus

Yactora nosropsieMocTH (OPM BBICOTHONO GapHUYECKOro MOJS 1O
IIeCTH CEKTOpaM CeBEpPHOro nogaywiapud, npusepenHas B taba. 7, xa-
PaKTepH3yeT YacTOTy INOBTOPAEMOCTH TOH HJIH MHOH (DOPMEI B KaXKaI0Mm
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cekTope HezasucuMo OT Toro, Kakue ®BDBIl nabniopaance B APYrHX
cektopax. OnHaxko Hemaauii HHTEpec ANA HOHHMAHUA B3aHMOOTHOLIE-
HUH M B3aHMOAEHCTBHA MeXAy OGapHuecKHM MOJeM LeCTH CEKTOPOR,
OTJANYAIOLUIHXCA XapaKTepoM NOACTHAAIONIEH NOBEPXHOCTH H B3auM-
HbIM PACMONOKEHHEM OKEeaHOB H KOHTHHEHTOB, mpejcTasjaser pac-
cmorpenne nosropsemMocty ®BBIT no cextopam npu 3anauxon gopme
B faHHOM cexkrope, Huxke B page Tabuul NPHBOASTCH COOTBETCTBYO-
LHe AAHBIE 3a MATHAECATHIE FOAbl, NOCKOJLKY B BoJiee nos3jHue U 60-
Jee paHHWe JeCATHJETHS CHJAbHO npeobianan TOT HJIH HHOH THN LHP-
KYJAALUEY Ha TOAYIHIAPHH, TOTAA KaK B3STHIH MEPHOJL XapaKTepH3yeT-
¢ KomOuHuposaHHoit uupkynaunei. Tlosropsiemocts ®BBIT 3a Home-
pamu 6, 7 u 0 (B cayyae AHTHUHKJIOHHYECKOrO MOJs) paccMaTpHBa-
eTcsi BMeCTe ¢ MoBTopAemMocTbio ¢opmbl 3, a dopmul 9 u 0 (B cayuae
UHKJAOHRYECKOro NOJAd). — ¢ HOBTOPAEMOCTHIO (POPMEI O, HA TOM OCHO-
BaHUM, 4YTO OHH CXOAHbI ¥ CPaBHHTEALHO PEAKO BCTPEHaAKTCH.

[1pn dopme 1 (30HanbHas UMPKyasius) B nepsom cekrope (Espo-
na), Kak caeayer u3 taba. 9, Bcioay HaubOJALUIYIO TOBTOPHEMOCTHL UME-
eT 3Ta Ke (gopma. Takum 06pa3om, MOXKHO CKa3aTh, YTO 30HAIbHAH
LHPKYARAILHS B MEPBOM CEKTOpPe NPH3HAK TOTO, YTO TaKas WHPKYJAILHA
OXBaTBIBAaeT Bee noJyimapue. XapakTepHo, 4T0 BO BTOPOM CEKTOpe 3TO
BeposiTHo Ha 68%, a B wectom — faxke Ha 74%.

Tabaruya 9 Tabauya 10
Moeropsemocts (%) ®BBI Mosropsiemocts (%) ®BHEI
N0 CEKTOPAM CEBEPHOro NOJYWapHA N0 CEKTOPAM CEBEPHOTO NOAYWAPHR
npu Gopme 1 B nepsom cextope npu opme 2 B NCPBOM CexTOpe
SHER . Cexrtop ' PR Cextop

1 |2 |a] 4] 5] s 1|2 |3 ]a]|s |6

1 100 68 60 47 53 74 I 40 46 40 53 44
2 14 8 8 24 1 2 100 9 9 14 24 5
3 10 11 17 4 8 3 31 9 16 0 2
4 3 12 12 10 12 4 11 18 13 16 28
5 5 9 16 9 5 5 9 I8 17 T 2

Ecan B nepsoM cektope Habaiopaetcs dopMma 2 BuiCOTHOrO OapH-
yeckoro moJisi (rpeGerb Ha 3anaje CexKTopa W J0XKOHHA HA BOCTOKE
CeKTOpa), TO NMOBTOPAEMOCTb TMPH 3TOM 30HAJLHOTO PacrnoOXKeHH:
H3OTHNC B JIPVFHX YMEHbIIAETCH NPOTHB NPHBEJEHHOro Buiuie. TOALKO
B naToMm cektope (Amepuka) BeposTHOCTh ¢opMmel 1 ocTaercs TOH XKe,
1. e. 539% (ra6a. 10).

[Ipu dopme 2 B nepBOM CEKTOPE 3aMETHO BO3PAcTaeT BEPOSTHOCTDb
hopmbl 3 (rpefedb) BO BTOpOM cekTope, T. e. Hax 3anaauoii Cu
61pBIO, YTO BMOJHE NOHATHO, W60, KAK NPABHJIO, NPU BBLICOTHOR NOK-
6unie va ET CCCP naan 3anaaxoii Cubupbio u KasaxcraHom ¢opmu-
pyeTcsi BHICOTHBIH rpe6eHb, O3HAYAIUIHA BBIHOC Tenna nepeji JOoxKOH-
#o#t, uro Han ET CCCP.
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B stom ciayuae Ha BocTOKe ATJNAHTHKH HajJduyne Gopmbl 4 umeer
peposTHOCTh 28%. [lpu 5TOM BLICOTHLIA rpeGeHb 3aHHMaeT OAHOBpe-
MEHHO W BOCTOK ATJAHTHKHM M 3alla/IHYIO YaCTb KOHTHHeHTa/bHOH EB-
ponEL.

dopma 3a HOMepoM 3 B NEPBOM CEKTOPEe XAPAKTEPH3VETCH TeM, YTO
npH Heit eute Goablie ymeHbllaeTcs BEPOSTHOCTL WHPOTHOH GOPMbI B
Apyrux cexropax (raba. 11), HCKAOUEHHE COCTABAACT LWECTOH CEKTOP,
B KOTOpOM (opma | naxe yBeJqHUHBAeT CBOK NosTopsemocTb A0 67%.
CnenoBaTteabHo, XxapakTepHuM mis dopmbl 3 (u noaobusim et dop-
MaM) SABJSCTCR HaJHuHe WHPOTHLIX H30rKNC Hal ATHaHTHKOH, Xapak-
TepHO jAaJjee, 4yto B natom cektope (Amepuka) 50% PBEIT cocras-
JfeT BTopas gopma, T. e. rpebeHs Ha 3anase ¥ JOKOHHE HA BOCTOKE.
Takasi cuTyaunss B 3TOM CeKTOpe XapakTepHa aas tuna M1 uupxynas-
uuu 1o [upey. MoxHO, caeioBatebHo, CKasaTs, 4To ecau Haa Espo-
no# nose tuna E, To none axamoruyHoro tTHna Haa Amepukoit waubo-
Jiee BepOsiTHO.

Tabanua 12 B ueaom mano otanuaercs ot tabua 11, 3amerHo
nnu;go}menbmenne nostopaeMocty dopmbt | 8 mecrom cexrtope ot 67
A0 0 -

Tabauya 1l Ta6auua 12
Nosropsemocts (%) ®BBIN Mostopaemoctn (%) ®BEN
N0 CEKTOPAM CeBEPHOTO NOAYIWAPHS M0 CEKTOPAM CeBEPHOrD NOAYIWAPHA
npu dopme 3 B nepsom cexkrope npu Gopme 4 B nepsoM cexrTope
&BEN : CexTop 7 SEEi Cextop
EIARITERREE |2 | a|s]s| s

1 31 31 30 40 67 1 30 48 36 36 48
2 8 13 12 50 2 24 8 15 35 |
3 100 16 26 16 1 4 3 6 16 20 | .
4 15 15 21 6 13 4 100 8 16 17 16 30
5 30 15 2] 3 7 5 32 12 12 12 6

Haxoneu, npu dopme 5 8 nepom cexktope (1. e. noje tuna C),
KakK npaBuao, 4To caeayer #3 Taba. 13, Han Boctokom Ceseproii AT-
JIAHTHKH Habuogaetcss BHICOTHbIH rpeGeHb, YTO XAPAKTEPHO IS TH-
na C uupkyasuud no Banrenreimy. [1pu 3T10M 30Ha/AbHOE Oaphuyeckoe
noae (7. €. popma 1) B LIECTOM CEKTOPE HMEET BEPORTHOCTH JiHlb
20%.

Caeayer TaKXe OTMETHTh MOBBIIEHHYIO BePOATOCThH MpH  3TOM
GopMbl 4 B MATOM CEKTOPE, 4TO TAaKXKe MOATBEPXKAECT eCTeCTBEHHOCTD
XapakTepPHOro X04a H3OrHIC HA THIIOBBIX KapTaxX, COCTABACHHLIX Bau-
renrefimom u I'upcoM a8 Tpex OCHOBHBIX GOpPM UWHPKYJISLHH,

He npusoas aauubix o nosropsiemocts ®BBII no cexropam npu
HCXOJIHBIX COCTOSIHHSIX B CeKTOpax 2—6, OTMeTHM JHUIL, YTO NPH 3TOM
HMeeT MecTo B obuieM o6paTHas 3asucumocTb, T. e. npu ®BDBII, na-
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npumep Haa AMepukoil (CeKTop 5), COOTBETCTBYIOLMX THMAM WHPKY-
asiuin M1 u M2, B nepBom cekrope (EBpoma) mnaubosee BepoOATHBI
®BBII, coorercrByomue Tunam uupkyasuuu C g E. HckaoyeHue,
MOKaayH, cOCTaBjsieT TOT (aKT, 4TO NpPH INHPOTHOH (opme OapHue-
ckoro nosas Haa AMepukoii aHajJoruuHoe noJe naa Epponoit Habaio-
apaercs meHee 50%. ITO 3HAYHMT, YTO NMPH OTCYTCTBHH COOTBETCTBYIO-
LLHX JAaHHBIX Hal AMepPHKOH O HAJNMYMH 30HAJNbHOW LHPKYJSUHH 31eCh
N0 aHaJOrWYHOH LMPKYAsAUKH Haa EBponol MOXHO cyauTh ¢ GoabLiei
yBepeHHOCThIO (53% ), ueM no 30HaJALHOH UMPKYJAAUUH AMEpHKH O 30-
HaabHOW UMpKyasunu B EBpone.

Tabauya 13 Tabauya 14
Mosropsemocts (%) ®BBI Nosropaemocrs (9% ) ®BBIN
no CEKXTOPAM CEBEPHOTO MOAYyIAPUs B NATOM CEKTOpe
npu Gopme 5 B NEPBOM CeKTOpe npu dopmax 2 u 5
_ BMECTe B TEPBOM CeKTOpe
Cexrop no 3CIH
®BBI =
g I S l 8 ' 4 l § | g Homep 3CT
DBBI1 3 p 3
i 25 32 26 48 20 :
2 16 12 10 22 1 1 64 28 98 59
3 3% 15 2 0 9 2 12 8 4 20
3 0 0 0 0
+ 6 18 13 15 62 4 20 48 56 20
5 100 18 29 13 15 9 5 4 16 12 8

B ueasx ananumza acHHXPOHHBIX cBsizeit u B3aumomeicteuss ®BBII
no uH(POBBIM HHAEKCAM 3JEMEHTAPHBIX CHHONTHYECKHX NpOILeCCOB,
T. €. OJHOPOAHbIM 0003HAUCHHAM 3a Nepuoi 2—3 AHs, A ABYX aHa-
JOTHYHBIX (B CMbIC/IE PACIOJIONKEHHS KOHTHHEHTA H OKeaHa) CeKTOpOB,
d HMEHHO JJIsi MepBOro W mATOro, Oblja NOACYHTAHA BepPOATHOCTH
OBBIT nepHoaos 3/1eMEHTaPHOrO CHHONTHMECKOrO Npoiecca (2CIT) B
TeuerHne Heckoabkux nocaenyiomux OCI1 nocsie wexoaHnoro mpu ye-
JIOBHH COXpaHeHUs B TeueHue Bcero storo nepuosa ®PBBI1 B ganHOM
cexTope.

TaGauna 14 nokasbiBaeT, 4To B neppom mnociencxoanom SCIT B
dMCDHKAHCKOM CceKTope rpeobiafaiouledf mo NMoBTOPSEMOCTH (GOPMOW
BBICOTHOrC GapuyecKoro noJs sBJISeTCS IHMPOTHAsA, OAHAKO 3aTeM oHa
B0 BTOpoM M TpeTbeM ICII nmeer BepOSITHOCTL GOPMHPOBaHHS MeHee
30% u Toabko B Tperbem DCIT mocturaer 529%.

HurepecHo, uto npu 6oabuiol ycroitunsocts hopm 2 u 5 B EPBOM
cekrope (tun uupkyasuun C) cdopma 3a Homepom 3 Han Amepukoii
COBCeM He BCTpeyaeTcs, DTO MOXKET CAYXKHThb XOPOUIUM NMPH3HAKOM OT-
CYTCTBMS BBICOTHOrO rpeGHs Haja AMEPHKON H COOTBETCTBYIONIErO Xa-
pakTepa noroisl TaM. Yro ke Kacaercsi Gopm 4 u 5, o3HavaOWMX Ha-
muune Tina M1 (mo I'mpey) nan Amepuxoii, npu ®BBIT 2 u 5 nag Es-
pomnok, To o Bo BTopoM ICII uMeOT CyMMapHY0 BepoSTHOCTL 649,
a B tperbem ICI1 — naxe 68Y%, pesko ymeHbllas CBOIO BEPOSATHOCTh
1o 289% B uerBeprom ICII.

38



310 06CTOATENBCTBO €lle pas NoATBEpzKAaeT 60/bLYI0 CONPAMKEH-
HOCTbL THNOBHIX NOJEN HA NOJAYWAPHKH NPH OCHOBHBIX (QOPMaAx LHPKY-
asiuun no Baureuredimy u 'npey.

PacemoTpuM Tenepb 06paTHyo KapTHHY, T. €. BEPOATHOCTb (pOPMH-
posanusi ®BBII, osnavaomnx tun C wkpkyasuun Haa Esponoi, npu
dpopmax 4 u 5, coxpausioutnxcs Haay CesepHoit AMEpHKOH B TeueHue
|—4 3CIL '

Tabauya 15 Tabauya 16
Nostopsemocts (%) ®BBIN Mosropsemocts (% ) ®BBI
B MEPROM CEKTOpe B NATOM CEKTOpE
npu dopmax 4 ¥ 5 Bmecte npu dopmax 3 u 4
B narom cexrope no 3CI B nepsom cektope no I3CIM
Homep 3CT1 Homep 3CIT
®BEIT GBBI
| o2 | 3| 4 t | 2 | 3 3
1 20 7 0 13 1 33 7 0 30
2 47 50 62 53 2 47 86 93 50
3 0 3 e 0 3 10 7 4 6
4 13 7 1 13 4 10 0 3 14
5 19 33 37 21 5 0 0 0 14

B ta6a. 15 Mbl BHAMM, 4TO aHAJIOTHYHBIH THN UHPKyJaAlMH (dop-
Mbi 2 # 5) npu ycroiuuBoM MmepuianoHaasHom THne M1 wax Esponoi
SIBJASIETCA AOMHHHPYIOUIHM BO BCeX YeThipex (mocaeAyiouux nocae wc-
xonnoro) DCI1. B nepsom ICII sepostHOocTh pasua 669%, Bo BTO-
pom — 83%, B Tpetbem aaxke 997,

HECKOJBKO CHH)KAfACh B YETBEPTOM Ta6auya 17
SCIT a0 74%. floeropsiemocts (%) ®BBN

M3 3Ttoro moxHo caesats npak- ftig mpm"a;“g":"scs“;:ggu ARG
THYECKH BAKHOE 3aKJMIOYeHHe, YTO
npUMepHo B TeveHune 3—12 pued M Howmep 3CI1
ocoGenuo B 4—9-e auu nocje mwe-  PHBO T 2 | s | 4
xoauoro JCII npu ycTOHUHBOM TH-

ne C wuanx CesepHoii AMepHKOH 0 0 0 10
MOXKHO YBEpPEeHHO CYAMThL O HaJH- 18 4 5 20
Yud MepHaHOHaabHoro tHna C Han

37 50 64 35

Espono#.

[TocMoTpHM Tenepb, B KAKOM
B3aWMO/IeliCTBHH B TeX XKe JABYyX
MOYTH NPOTHBONOJOMXKHLIX Treorpa-
(HYECKUX  CeKTOpax  HaXOoAsaTCH
OBBIT npu ucxoaHbix GopMax, OTHOCAWMXCA K MEPHAHOHAJIbHLIM TH-
naM Eu M2 (raba. 16 u 17).

Tabauua 16 cBuaeTenbLCTBYET O TOM, YTO BO BTOPOM MOCJEHCXOA-
Hom DCIT o waanyuu Tvna M2 uupkyasuuu (popma 2) nan CesepHoii
Amepukoit npu ycroitunsom THne E Haa EBponoH MOXHO CyAHTb C
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VBEPEeHHOCTBIO 0KOJI0 90%. Oanako o6pathHo no tuny M1 (dopmbl 2 #
3) Han Amepukon cyauTb 0 Haawuduu thHna E (popmwul 3 u 4) Han Es-
PONOil MOMHO € YBEPEHHOCTHI, HECKONLKO MEHLIIEH, a HMEHHO: B Nep-
som ICI1 na 829%, Bo BTopom Ha 76%, B TpeTbem Ha 849% u B ueTBep-
rom SCIT wa 70%.

[To nauHbim Tabu. 14—17 MOXHO cuutaTth, 4To HauboJblliasgs Be-
POATHOCTL (OPMHPOBAHHA KYJbMHHAUHOHHOH cTajHH (popMHPOBAHMS
MEPIHOHAJbHBIX THIOB UHPKYJAAlLUH, T. €. dopM BbicoTHOro 6Gapuue-
CKOTO MOJISI, OTHOCHALLUXCH K OAHOMY Tuny, HabJalogaercs B TpeTheM
ICIT nocae ucxoanoro ICII npu yeaosun coxpanenus O®BDBII B wme-
XO1HOM CeKTope,

Oraenpto B tabu. 18 npuseaens! JiMllib JaHHbIe, XapaKTepuayoume
CONPSMEHHOCTH GOPM BBICOTHOIO BapHUecKoro nojs (THNnoB LHPKYJs-
IWHH) Ha ITane 3-ro 3JE€MEHTAapHOTO CHHONTHYECKOro npouecca. Kak
BHAHO U3 Taba. 8—11, B uerseprom DCII, 1. e. cnycrs okoso 10 aHei
MOCJe  HCXOAHOTO COCTOAHMSA, CONPHAMEHHOCTh, HapacTaouas A0
rperbero SCIT BKAIOYHTENLHO, PE3KO YMEHLUIACTCH, YTO, BEPOSTHO,
CBIIETE.ILCTBYET O CMEHe eCTeCTBEHHOIO CHHONTHYECKOro nepuoaa oil-
HOPOAHOH UMPKYAALMH HA NOJYLIIAPHH.

Tabauya 18

Bepoartnoctb (9% ) oanospemenHoro cymecreosanns ®BBII
OlHOMMEHHOTQ THNA LKPKYJIAUMM
B MPOTHBOTOJOXKHBIX CeKTOpax noaymapus B Tpetbem 3CII

®BEIT 1 cextapw HEE?:“&;

4 ud (tun Ml) B umstom cekrope npu ¢opmax 2 u 5 68
(tun C) B nepsBoM cexkTope

2 u 5 (run C) B nepBoM cektope npu copmax 4 ud (THn 99
M} B natom cexrope

2 u 3 (tun M2) B nsatoM cekTope mnpn copmax 3 H 4 97
(tun E) B nepmom cexrope

3 u 4 (tun E) B nepsom cektope mupu ¢opmax 2 u 3 84

(tun M2) B nATOM cekrope

[TpuBesenubie B Taba. 3—12 gaHbie 0 NOBTOPAEMOCTH (HOPM BLICOT-
HOro GApHYECKOro MoJisi M0 CEKTOPAaM CEBePHOTO NOJyHiapusi, KOHeUHO,
HEIb3sl CUHTATbL HE3bIOJNEMBIMH H BHIBOAB, CAeJaHHble MO0 HHM, OKOH-
yateabubiMu, KOO YAJNHHEHHE NEpPHOAa HIH cMelleHHe Ha OoJee nosi-
HHE rOAbl MOXKET H3MeHUTb peayabTar. OAHAKO 3TO H3IMEHEHHe, Kak
Haum KaxkeTcsi, He OyaerT 3HayuTeAbHbIM. Pacuersl, HanpuMmep, orjedb-
HO 1O TPEM rojaaM CJeAYIOUero NepHoja He JaJH 3aMeTHOro pasJii-
yusa. Keratu, onn noarsepauau, uro B narom DCII, T. e. npumepno ue-
pe3 15 aHel, conpsiKeHHOCTh (GOpM BHICOTOrO GAPHYECKOrO OIS MEX-
Ay CEKTOpPaMH TOJYUIapHs HH3KA H CTATHCTHYECKH HE3HAauHMa.



ri1ABA 3

NJIAHETAPHASA BBICOTHAS ®POHTAJIbHASA 30HA

3.1. TousTHe 0 naaHeTapHOH BHICOTHOU (pouTaabHol 3one (TIBP3)
H cnocoObl ONpeLeNeHHa ee napameTpos

B Hauage cOPOKOBBIX FOJOB ¢ BBEACHHEM B NPaKTHKY Kaprt Gapuue-
CKOft TOTOrpaui HAYAIOCH HCCIC/A0BAHHE BLICOTHBIX (DPOHTAIbHBIX
30H, GOPMHPYEMBIX OOLINHO MEMKIY LHKAOHHYECKHMH W aHTHUHKAOHH-
yecKHMH o6paszoBanusivi. Bpna ycranosieHa ux Goabiuas poib B
HHKJ0- W aHTHuUKJIoreHese. Mayuenwsl crpyifinbie teuendus Bo (poOH-
TaALHBIX 30HAX (MX NPOTAKEHHOCTb, CKOPOCTH, 3HEPreTHKa W np.).

He npowao u jpecaTH Jer, Kak Hapsiidy ¢ TMOHSATHEM BBICOTHAA
ppoHTaNbHASK 30HA NOABWJIOCH Oojiee MakpoMmacuiTaOHoe MOHATHE O
naaHeTapHoil BLICOTHOH (poHTasbHOW 30me [6-—8], moa KoTOpO#H NO-
HUMAJach 30HA, ONOACLIBAOLIAA MOJYIIAPHE Ha TeX HAH HHbLIX UIHPO-
TaX, B KOTOPO# COCpPeRoTO4YeHb Hanboqee 3HauHTeNbHbIe TepMobapuue-
CKHE KOHTpPaCThbi ¥ 3HeprHs WHPKyJauuu. HeyausuTeslsHo noatomy,
YTO MHTEpeC K NAaHeTapHoli BLICOTHOH @poHTanbHo#l 3oxe ([1BP3)
CPe/LH YHEHBIX 1 MPAKTHKOB METEOPO.IOros cTan GpCTPO BO3pacTaTh H
B HACTOSILLEE BPEMS JaXe NPOCTOit nepeyens nyGaHKAUHH, NOCBALLEH-
HBIX 3TOMY 00beKTy 06lilell uHpKyJasuuu aTmocdepsl, 6bla1 Obl OYeHb
IauHnbM [6—10, 26, 27, 34, 39, 46, 47, 50, 56, 60].

B [6—8] 6biio nokasano, uto B [IBD3 cocpegoroueso oxono 60%
TEMNIEPATYPHOrO KOHTPACTA MEMAY 3KBATOPOM H nojiocoM. BaxHocTh
H3YUeHHS 3TOro raobaJbHOro napamerpa UHPKYJISUHH, TOMHMO ee po-
JAH B GOPMHPOBAHHH LHKJIOHOB M AHTHIMKIOHOB, a TAKXe B AHHAMHKE
CTPYHHBIX TeucHuil, 06yCAOBJEHA elle H TeM, YTO OHA Haubojee KOM-
NaKTHO OTpaxaeT BOJHOBbIE npouecchl B 0aAPHYECKOM MOJe W, KaK no-
Kasano psaom pabor [8—I10, 63], ee goqaropemeHHble KosebaHHA Xa-
pakTepusyloT Konebanus kiumata [15—74].

Cnoco6oB AHArH€o3a NJIaHETapHOH BLICOTHON (POHTANLHON 30HB
cyurecTsyer Heckoabko [6, 49]. Haubonee npocThiM H3 HHX ABJASETCH
cnocol, npeanoxkennsii 0. B. XpaGpossy. On 3akaiouaercs B TOM,
4T0 06LIYHO MO Kapre ATsgp duxcupyercs Ta usorunca, xoropas wa
MHOT'OJIETHHX CPEAHHX Kaprax JeXKHUT B cepellHie 30Hbl MAKCHMaJabHBIX
KOHTpacToB., Takasi H30ruica, HasBaHHash XapPaKTEPHOH, HCNOJbL3YETCH
B €XK¢HEBHOM aHaJaH3e UHPKYJISLHM H CAVKHT TOoKasartejeMm st On-
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PEleIeHHs IPAHHULL €CTECTBEHHBIX CHHONTHYECKHX nepuosoB. COOpHbie
Kaptel [IB®3 MOTyT HCMOAbL30BATLCA TAKKe B aHAJH3€ MECAUYHBIX, C€-
30HHBIX NPOLECCOB H APYTHX KBA3HOMHOPOIHBIX MEPHOLOB Kak B Te-
JIOM Ha TNOJYWIapHH, TaK U B OTAEJIbHBIX CEKTOpax ero.

I1. A. Kantep [49] npeanoxuia cnoco6 onpenenesus [MTBD3 Ha
OCHOBe MOAEJNHPOBAHMSA MNJoOllajell, OrpaHHYCHHbLIX H30rHncamMu pas-
JnuHoro s3Havenusi. He ocranaBnupasich Ha Jpyrux cnocobax onpene-
JICHHS, YKaXKeM, UTO BCE OHW He JnlIeHbl TeX WIH HHBIX HEAOCTATKOB,
XOTSl OCHOBHBIE CTaTHCTHuecKHe xapakrepucTuku [1B®3 okasbiBaloTes
OIH3KHMH.

Criocobbl BHIUKHCIEHHS OCHOBHBIX napamerpos [1B®3 (uHTEHCHBHO-
CTH, WIKPOTH PACIONOKEHHS, CTENEHH H3BUJAKHCTOCTH, JUTHHbI, MJOL1A1H
U T. A.) noapoGHO H3JOXKeHbl B MoHorpadpuu [11], n mostomy 3aech
Ha HHMX HET cMbicaia ocTaHaBauBatbes. [lepeitiem HenocpeacTBEHHO
K aHa/Ju3y MHOroJIeTHWX xapaktepucThk [1BD3.

3.2. MuoroaerHne Kosebauus napamerpos [NB®3

XoTsa psifil AaHHBIX MO pasyiuydeiM napamerpam [1BP3 nososabHO
KOPOTKH (OHM HayuHaloTes ¢ 1949 r.), HO Bce XKe NpEACTAaBiAeT HH:
Tepec Ha 35-JeTHeM p#Aje paccMOTPeTh HX, H Pe3yJibTaTbl COMOCTABHTL
¢ TeHACHUMAMH APYrux OOBEKTOB LUpKyJsuuu. B npeabaymiux raa-
B4X YKa3biBaJOCh, YTO N0 pe3yjbTaTaM HEKOTOpbIX pabor (B TOM YHC-
A€ ¥ 3apyOexHbiX) 30HAJbHAS IUHPKYJIAUHSA B CEMHIECSTLIX rojax
HECKOJIbKO aKTHBH3HPOBaJach, NMPHYEM 3Ta TEHAEHUHs O0OHAPYXKU-
BaeTcs M B camble mnociejaHde roasl. IlpaBaa, 3To NposBIAETCR HE BO
Bcex ce3oHax roja, Hanpumep, B 1980, 1981, 1982 u 1983 rr. Han
EBpasueil WIMPOTHbLIE NMPOLECCH AOMHHHPOBAJH B OCHOBHOM B CE30HE
npeasumbs (HosiGpb—aekabpb). Bmecro nopmbt 19 anen 3a atu  ABa
Mmecsiiia COOTBeTCTBeHHO Hab.awonadqocs 37, 31, 30 u 37 nHen.

S

N

N

Humewcubrocme 1EDPF

1 | 1 | | | )

20
/5.?49 1953 7957 7967 1955 /969 93 7977

Puc. 14. Muoroaeruu#t xoa (kpupast) # TpeHa cpeaHed
rogoBoil uurencuBHocTy [1BD3 na cepepHoM noaymapHi

PaccMmaTtpuBasi KOHKPETHO BPEMEHHOH X0 cPe/IHeH rofloBOH HHTEH-
cuBHOoCTH (puc. 14), MBI MOXKeM KOHCTAaTHPOBATh, UTO B TeuYeHHE Bpe-
medd ¢ 1949 no 1977 r. ¢ HEKOTOpPHIMH KOJeDaHHAMHE OHA yBeJIHYHBA-
Jgack. TlonoxuTesbHbIE OTKJOHEHHS OT MPAMOJMHEHHOro TPeHAa Ha-
6/101aJIHCh B 3TOM NEpHOJE ABa*KAbl — BO BTOPOH IMOJIOBHHE NsITHAE-
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CATHIX TOAOB H BO BTOPOIl NOJOBHHE LIECTHAECATHIX FOL0B, T. €. B FOALI
NOBLILIEHHOTO 3HAYEHHS COJHEHHON AaKTHBHOCTH,

OAHOBPEMEHHO ¢ TeH/eHUHeH noBblilueHHs uHTeHcHusHocTn [1B®3
Ha6/a101a/10Ch TAKXKe YMEHbUIEHHE ee H3BHJIMCTOCTH B CPeIHEM Ha lo-
JAYUIapHH, KOTOPAs BBIMHCAAETCH Kak OTHOWeEHHEe (aKTHYECKOR AJNHHbBI
K AJHHE IIHPOTHOTO KPYra, XapakTepH3YiOUIerocs WHPOTOH, paBHOMH
cpeaneit wupore [IBP3 (puc. 13). Hakounen, Hapsiy ¢ ymeHbleHHem
M3BHJAHCTOCTH B nocaeanne 18 aer ymesbwngaacs # wupora [IBD3.
Xoa nocaennel MOATBEPKA4ETCHA TeM, YTO B 3TO BpeMs YBEJIHUHBA-
Jacb MJOULaah, orpaHuyennas 310l GpoHTAILHONW 30HON.

54,5 1,60
w 54,0 1558
& =
g§ 3

o
w 535 150 §
Q S
s S
S 55,0 145 S
g

5 2' 5 1 1 H 1 8 1 1 | I, 40
1958 1967 1963 1965 7967 7969 1971 1973 1975 1977 1979

Puc. 15, Muoroseruuit xon cpeaneroposoi wuporsl (1) # ua-
suanerocru (2) NB®P3 B cesepuoM noaywapuu; 3 — AHHHAH
TPEHJIOB

Taxum o6pa3oM, MOMKHO KOHCTATHPOBATH, UTO B MOC/Ae/Hee BpeMs
NPOHCXOHIA, COTJacOBAHHAA B PA3JHYHBIX CBOMX Napamerpax, onpe-
JleieHHAst 3BONIONHA NJaHeTapHOH BLICOTHOH (POHTANBLHONR 30HLI B ce-
BEPHOM MOJYIIAPHH.

Hekotopuie yuweunie [74] ceaswiBaoT 3Boawunio [MTBP3 ¢ usmene-
HHSAMH Pa3MEpPOB H MECTOMOJOMKCHHHA IHPKyMnoaspHoro Buxpsa. Tax,
B [74] oTmeuaercs, uTO CyWeECTBYeT 3HAYHTENbLHAS KOPPEISLHA MEX-
Ry npuszemuoil Temnepatypoit B CIIA u pasmepamu noaspHoro BHXps
(yBesnuenne pa3mepa, HOHHMKEHHE TeMNepPaTypul ¥ Haobopor).

3.3. CooTHOlIeHHs MeX/ly CPeAHEeMeCAYHbIMH XapaKTepHCTHKAMH
napamerpos [MB®3

Kpome MHOrosieTHero Xofaa rofoBbIX XapakTepHCTHK NapamMeTpos
[IB®3, npeacrapasiomux coboil ONpeaeaeHHO CIVIAKEHHY KapTHHY,
PaccMOTPpHM COOTHOWICHHS MEXKAY ITHMH NapamMeTpaMu N0 MECHYHbIM
IKCTpeMaAJbHEM 3HAYEHHAM, T. €. CAYYasiM, KOrla OTKJOHEHHS HCXOA-
HbIX MapaMeTpoB 10 3HAUEHHSIM NPEBLILAIOT CPeHee KBaApaTHYecKoe
OTKJIOHEH e,

- Tabauna 19 nokaswiBaer, 4TO NPH IKCTPEMAJILHO MOBHILEHHONK HH-
TeHcusHOocTH [IB®3 3uauntensHo BbIlIE BEPOATHOCTL 3KCTPEMAdbHO
MOHHKEHHOH H3BHJIHCTOCTH- H MAJOBEPOATHA 3KCTPEMaJbHO NOBLIIICH-
Has M3BHJAHCTOCTb. DTO COOTHOUICHHE NOATBEPHKAACTCH H NPH HCXO-
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HBIX SKCTPEMAALHBIX 3HANCHUAX MIBHAMCTOCTH. DKCTpeMasibHO MOBbI-
LIEHHOH H3BHJIMCTOCTH COOTBETCTBYET IKCTPEMAJbHO NMOHHMKEHHAs HH-
TEHCHBHOCTh, H HaoboporT,

Tabauya 19
Cenab mexay raobassusimu napamerpamu [NBO3
B CEBEPHOM MOAYMAPHH
Bepostuocts (%)
' 3uau. IKCTPEMAInHNX OB mee
CooTtHoenne napameTpos 9:;:3::3:? snne::zgai:lct;t;)cauuoro IREAD
napamerpa cAyTaen
. o
Hurtescusiocts (Hcxoanas) -4 3 23 30
HUasunucroets — 33 17 12
Hazsnancroers (ucxoanas) + 2 10 40
Hurencusnocts - 2] 6 34
Hlypora (uexonnas) + 37 3 32
Hasuancroeth - 9 38 34
Hasuancrocts (ucxoauas) + 29 7 41
HIupora — 3 33 36

B COOTHOMIGHHAX MEMKIY IKCTPEMYMaMH IIHPOTHI H HIBHJIHCTOCTH
CAEYeT OTMETHTh, UTO ¢ SKCTPeMaibHO yBennyennod wuporoin [NBP3
CBfi3aHa NOBLILEHHA H3BH/IKCTOCTbH, a ¢ IKCTPEMAJILHO MOHHIKEHHOH
IWHPOTOH — 3KCTPEMAJIbHO NOHWMKEHHAA H3BHJANHCTOCTh, JTa CBH3L Ha-
Oai0aeTcsa W NpH PacCMOTPEHHH B Ka4ecTBe HUCXOJAHOH 3KCTPeMaabHOW
H3BUWIHCTOCTH. CBA3H MEJXKiy SKCTPEMyMaMH IWHPOTHL M HHTCHCHBHO-
CTH MeHee TECHb. B ue1oM Bce e MOXKHO OTMETHTb, YTO COOTHOLICHWUS
MEeXy MecHUYHHMH 3HaueHnsmu napamerpos [I1BP3 noarsepxaaioT
T@ BbIBOABlI, KOTOPbLIE OblIM yKazalbl AJA TEHASHUHH roJ0BLIX JaHHbIX,

HeofxoauMo uMeTs B BHAY, 4TO B Taba. 19 ue npuBejeHbl AaHHLIC
0 BEPOATHOCTH 3HauecHuil napamerpor [IBP3 B npeaeaax mexny skc-
TPEMYMaMH, OJIHAKO H TaK OYEBHAHO, YTO OHA NMPEBbILACT BEPOATHOCTD
IKCTPEMYyMOB O060HX 3HAKOB, BMECTE B3fITHIX, 338 HCKAKUEHHEM CTPOKH
BTOPOIt, rae oxna pasHa 50%.

3.4. CratucTuyeckue xapakrepucTHku napamerpos [1B$3
B CEBEPHOM MOAYIUAPHH

B ta6a. 20 npuBeieHbl CpeaHHe MHOrOJETHHe 3HAYEHUS Tpex mna-
pamerpoB [IB®3 (HHTEeHCHBHOCTH, WIHPOTH H H3BHJAHCTOCTH) B UEJIOM
10 NoJyWapuio A7 BCeX MecdlleB roiaa, W3 KOTOPHIX BHAHO, 4TO, B
YACTHOCTH, HHTEHCHBHOCTD [JIAHETAPHOH BHICOTHOH (DPOHTAABHON 30HBI
HMeeT 3HauHTeJbHblH rolosoil xon. B aetuue mecsinb rpaguent Gapu-
YeCcKOro noJast B HanpasiaeHuu, nepnenaukyasipiom Kk INIB®3, B nosoce
wHpuno# 1000 kv (no 500 kM B 06e CTOPOHBI OT XapaKTepHONH H30-
runcul) pased 19—21 akm Ha 100 kKM, a B 3HMHHE JOXOAHT no 28.

Uro xacaercs wuporst [IBP3, To ona B netuue mecsiuwul, Hao6opor,
NPOTHB 3UMHHX MECsIleB HECKOJAbKO ymeHbuiaercs. Tak, ecau B HOsi6-
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pe cpeaHsisi wiupora pasHa mouTH 56° TO B miome oHa yMeHbILIAETCH
naxe po 51°. C nepBoro B3rasiia — 3T0 Kak Gl NPOTHBOECTECTBEH-
Hblll paKT, IPOTHROPEUALIHH CE30HHOMY XOAY TepMoOapHyecKoro noJis.
Tem He Mmenee, e€c/M yYecTb, YTO B JIETHHC Mecslbl (N0 cpaBHEHHIO C
3UMHHMH) TpaHchopmaunHOHHbie 3(PGEeKTh B 3anagHO-BOCTOYHOM Tepe-
HOCE BO3AYUIHBIX Macc ocjalblenbl W BHCOTHLIE TenJsie rpeOHH MeHee
BBLIABHHYTHI K CeBepy, TO Takoi roaosoit xoa mmporsr [TBO3 kaxercs
nousTHbiM. [1pasia, psald AaHHBIX HACTOJIbKO KOPOTOK, YTO TAKOH Bbi-
BOJl HeJb3$i CYHTATL KAaTerOPHYHbLIM, XOTA K 4HAJOTHYHOMY BBIBOLY
aBTOpPHI NMPHXOAWIM M B ApYyrux paborax [7, 9, 11].

B romnosom xone usBuauctoctH [N1BP3 makcnmym nabawopaercs B
3UMHHE MeCHllbl, MHHHUMYM B JIETHHE.

[Tepexoisi K cpeanuy anayeHnsaM uHrencusHocTn I1BD3 no 30-rpa-
JYCHbIM CEKTOpaM, Ilpexie BCEero OTMeTHM, YTO rojoBOil Xoa ee He
BClOAY oAnHakoB. Tak, B cextope 30—60° B. n. MuHuMym Habaonaer-
cA B Mae—asrycre, 8 cekrope 90—120° — B wione—cenrsbpe, a B CeK-
tTope 330—360° — naxe B uoje—centabpe. Heoanospemenno Hacty-
naet ¥ Makcumym uHTeHcHsHocTH TIB®3.

B ta6a. 21 npusenena unteHcHBHocTh [IBP3 3a suBapp u aBrycr,
XapakTepHbIX JJsi OOJbIIKHHCTBA CCKTOPOB MAKCHMYMOB H MHHHMYMOB
cooTseTcTBelHo. Oanako, wanpumep, B cektope 150—180° makcumym
HabJualonaeTcsi He B siHBape, a B HosOpe (28), Toraa kKak B fiHBape
3[1€Chb MHTEHCHBHOCTL paBHa Jaullb 19, T. e. Majlo OTJAHYAeTCs OT aB-
ryctToBCcKoH. Xapakrtepro naJsee, uto B cektope 30—60° B. a. (ET
CCCP) makcumym uHTeHcHBHOCTH (26) Hactynmaer B mapre.

Bce ckazaHHoe 31ech CBHAETEJNbLCTBYET O TOM, YTO XapaKTepPHCTH-
ku napamerpoB IIBD3 B uesoMm Aas noaywapus siBJASIOTCH CAHIIKOM
CrJa)€HHbIMH H AaJeKH OT 0cOOGeHHOCTeH OTaelIbHBIX CEKTOPOB, 3aBH-
CAILHX OT Oporpapuu.

B 3akawuyeHue AaHHOH IJaBbl YMECTHO MPUBECTH JlaHHble O AHC-
nepcHu, obyCcJIOBAEHHON TpeHAaMH PAa3HOW cTeneHd, or obuel Aauc-
nepcun. Takne cseneHus nomeuiens! B Ta6). 22, U3 KOTOPOM BHIHO,
YTO MAKCHMAJIBHbI BKJaJ B OOLLYI0 JHCNEPCHIO BHOCHT KyOGHYECKHHN
Tpend. UM B ucxoaxom psay obycioBiaeno 18 ¢ AHLIHHM NPOUEHTOB,
a B craaxkeHHom psaay naxe 42,69%.

Ta6auya 22
Bxaan (9 ) TpennoB pasanuHOi CTENCHH
B O0IYI0 JAHCIEPCHIO FOAOBBIX 3HAYCHHI
nuTencupHocTH [IB®3 B ceBepHom noaywapuu
Crenenn Tpenaa
Hexonuun paa

1 2 3
Ha6nionennniit 11,6 16,1 18,3
CraaxeHHs#t no 32,7 40,8 42,6

CKOJIb3SAUIHM
3-nerusu




rNABA 4

MOJIOC ATMOC®EPHOHW UHPKYJISIILIUHN

4.1. MpensaputesbHbie 3aMeyaHUs

[Tockoabky B page pabor [9, 10,22,38, 56,67] noapobhuo pacemor-
peHbl pa3inyHbie crnocobbl ONpejeseHHs UeHTPa UHWPKYJIALUHH CeBep-
HOro MoJIyilapus, 3j1ech €CTh CMbICJA JHUIL KPAaTKO OCTAHOBHTLCH Ha
MPUHIHMHAJBHBIX BOTpocax 3Toi npobaembl. A onpejeneHue UeHTpa
HUPKYJSILUK CEBEPHOro noJiymiapua — jeHcrsuresisio npobaema. Bo-
NePBLIX, 3TOT OOBEKT ATMOCHEPHOH UHPKYJISAIHH, KAK MOKA3aJun MHO-
rOYHCJEeHHbIe HCCJae0BaHHS, MpeacTaBasieT cobof, noXkaayi, camblii
KPYNHLI noKasateab obuied HpKYAAny aTMocdepsl, ¢ KOTOPbIM CBS-
3aHbl MHOTHE JApYyrue riiobasbHble HHPKYIAUHOHHBIE napaMeTphl. B ps-
jae pabot [8—10, 82] noxa3zana TecHas CBf3b C HHM UIHPOTHl IaBHBIX
30HAJILHBIX 3aNajHLIX MOTOKOB, KBA3HABYXJIETHAA UHKJAHYHOCTbL B LLUP-
KYJAUHOHHBIX NMpoueccax yMEepeHHbIX WHPOT, AUCAOKAUHA LUSHTPOB
aefictBust atmocdepsr ¥ np. (noapoduee 06 3Tom B ra. 7). Bo-BTopwix,
MHOTOJIeTHHE KOJe6aHnd MpeuMyULeCTBEHHOrO MECTONOJNOXKEeHHS LeHT-
pa (nmogioca) UMPKYASUHH MPPZIOT CYUIECTBEHHYIO poJb B KoJeOaHHAX
KJHMaTa KakK BBICOKMX, TaK H VMepeHHBIX wWwHpoTax. MmeiorTcs gaxe
YKa3auusi 0 BAMSHUM Kojebauuil 1eHTPa UHPKVIALKHM Ha MNPOHECcCcH B
cyOrponuuecknx wuporax [8].

[lenTp uMpKyJ sUHH NpeAcTaBiaseT cobolf BakHYyI Tpodiaemy,
B-TPETbHX, MOTOMY, YTO €ro JAHHAMHKA CJAOXKHbIM 00pa3om cBsizaHa C
JAMHAMHKON BpallleHHst 3eMJH M CHYXXKHT TMNPOMENKVTOUHBIM 3BEHOM
MEXIY KJIHMaToM 3em/in H BHEIIHHMH 1O OTHOUIGHHIO K aTMmocdepe
takTopamu.

Kacasicb ucTopun HceJe10BaHu, OTPaAXKAOUIHX MOCACAOBATEIbHbIE
3Tanbl MOHHMaHHA H cnoco6oB onpeaeneHns UeHTPa UHPKYJISIHH, cJe-
IyeT cKasaTh, YTO OHa Hayajacb BCKOpe nocJe MOABJIEeHHSl KapT BhI-
cOTHOI1 Gapuyeckoii Tonorpadun ceBepHOro noayiapud. AHanus Taxo-
BbiX B 1947—1948 rr. B APKTHYECKOM HaYUHO-HCCJIE/OBATEIBCKOM HH-
CTHTYTE IMO3BOJHJ aBTOPYy cHOPMHPOBATL ABA MOHATHS O rJa06adbHBIX
atMochepHbIX 00bEKTaX — O MJAHETAPHOH BLICOTHON  (hPOHTAAbLHOMN
30He (Ha3BaHHOM BHauaje MJVIAHETAPHOH 30HON MAaKCHMAJbLHBIX KOH-
TpacToB) M O noJjioce atmocpepuoii unpkryasunu ([111). Sror nouwoc
OMpeJeasaJca KaK reOMeTPHYECKHH EHTP MNJouiaji, OrpaHHUYeHHONH C
Iora niaHeTapHo# BHICOTHOHN ¢poHTanbHOl 30HOK [6, 7]. Takoi crno-
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cob Obli nepsbiM M HauboJiee MPoeThiM crnocobom onpejeseHns [TL1.
Bekope anasorutnslit cioco6 Guia NpHisT 3a pyGexxom Jla-Cepom.

[TouTH 3a COPOK JeT H34aHa MHOrOYMC/JIEHHAR auTepatypa, NOCB-
wenHas Andamuke [1LL, MHOTOJICTHEMY H3MEHCHHIO MECTOMOJNOXKEHHS,
BJAMAHHIO Ha KaumaT & noroay [10, 70]. Kuxematuka asuxeHHs LHP-
KYJAUHOHHOINO MOJCa aBTOPOM A3aHHOH MOHOrpadii Bce BpeMs HC-
NOJAL3YETCA B Ka4YeCTBe BAXKHOTO [PEAHKTOPE B METOJAHKE COCTABJSHUA
Ce30HHBIX NPOrHO30B NOrojibl. B0 yeranosaewo, uto ¢ pafioHOM aHC-
JIOKaIlHKH B APKTHKE M0J10Ca UHPKVYASALKH CBR34aH rJaasHbiil oYar XoJo-
La B HHXXHEH HacTH Tponochepbl, KOTOPLIH HMEeT NMPEeHMYLLeCTBEHHOR
ABHKEHHE ¢ BOCTOKA Ha 3anajl, NOAYHHASCH «BOCTOUHOMY YRpaBJje-
Huw». Kpome toro, paboramu X. X. Padpaunaoson (1973 r.) nokasaso,
YTO BLICOTHBIH ouar Tenaa, BLIXOAANLHI B UYKOTCKHI CEKTOp APKTHKH
H3 ceBepHoil 4acTu THXoro okeaHa, B AajbHEHIIEM TAKKE 4acTO OBO-
pPauHBAET B CBOEM JIBIHAKCHHH C BOCTOKA Ha 3anap.

C Havaga WecTHIecATHIX W OCOGEHHO B CEMUIECHTHIX TOAAX YHCJIO
paboT, NOCBAUIEHHDLIX UEHTPY WHPKYJALIH, PE3KO yBeanunaocs. Mm cra-
JIK 3aHuMaTbest MHOrHe aBTopbi Kak B CCCP, tak u 3a py6exom. [lpu
3TOM B Ka4YecTBe UEHTPA UUPKYASAUHH CTaNH H3y4YaTbh UHPKYMUOJASAP-
HYI0 JIRMIPECCHIO, Mpejiaras AN ee onpeleseHua pasiHyHble OO6bEK-
THBHBIE cnocOObl (UEHTP THKECTH macch aTMochepbl, pacnosoKeHHON
K CEBEPY OT ONPEACJCHHOH H3OTHIICH], HEHTP KHHEMAaTHYCCKOH SHEpPrHH,
HEHTP MoJenupoBaHHbix maowaneit cesepee [1BP3 u 1. a.).

Caenyer, 0AHaKO, CKa3aTh, YTV, BO-TIEPBBIX, UHPKYMNOAAPHLIH (cTa-
GHJLHBIH B CBOEM MO0J0XEHHH) BHXPb OblJl H3BECTEH elule AaBHo. Bo-
BTOPBIX, MOJIOC LHPKYASUHKE B HAlIEM TOHHMAaHHH H LHPKYMIOJSAPHBIN
BHXPb — NOHATHA (& 3HaUuT H OO'BEKTH) HE BCErjla TOXKIECTBEHHbIC,
Yacto uupKyMnoasipubii BHXPb ONpeie/sieTcsi caMbiM IIyGOKHM LHK-
JOHOM (HJIH UHKJIOHHYECKOH cepuell) B APKTHKe, HO B 3T0 Bpems
[IB®3 He of6s3aTe/bHO PACNONONKEHa CHMMETPHUYHO K 3TOMY LEHTPY.
JIHibL NpH onpeiaesieHHOR CTalHH 30HAJbHOM UPKYJAAUHH Ha noJyuwa-
PHH C COCPEAOTOUYCHHEM LHMKJIOHHYCCKOH ACHTEJNLHOCTH B UEHTPAJBHOM
nosspHoM OaccedHe LEHTP IJIOLLA/H, OTPaHHYCHHONW ¢ lora IViaHeTap-
HOH (DPOHTAJNBLHOH 30HOH, COBNAAAET C UCHTPOM UHPKYMMNOJIAPHOH ae-
MpeccHHu.

4.2. MHOro/IeTHSS NOBTOPSEMOCTh W NPEEMCTBEHHOCTD
PA3AHUHBIX MECTONOJOXKEHHIH NOJIOCA UHPKYJISLHH

Huike npuBoasiTes pe3yibTaThl HCCJAE10BAHHA I'OJIOBOTO H MHOTOJET-
Hero xona nostopaemocTH Il kak ueHTpa UMPKyJAsiUHM BCero mnpo-
CTPAHCTBA, ONOSCHIBAEMOIO C OTa MJAHETAPHON BHICOTHOH (POHTAb-
HOH 30HaapHOl (Tabua. 23). JlaHubie TabaHUBl NOKa3bIBAIOT, YTO TaKHe
mectonosioxenua Tl kak uedTpaabHbe (MpH UHKJIOHWYCCKOM moJe),
ANHCKHHCKOE, YYKOTCKOe H KaHa/ACKoe, NOBTOPAIOTCSH B TeYyeHHe roaa
NOYTH OJAHHAKOBO.

HauGoaee cuabHoe u3MeHeHHe B TeueHHe roja NpeTeprneBaeT nos-
TopsemocTs TaWmbipckoro IlLl. Makcumym ero noeropsemoctu (32—
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369% ) nabuogaerca B ceHTabpe—Hosi6pe, a MHHUMYM — B siHBape.
BoablikiM FOJOBBIM XOA0OM [OBTOPAEMOCTH OTMEUYAeTCsi Takke LEeH-
rpanbhbifi [1L] ¢ aHTHHHKIOHHYECKHM mojeM. Ero makcimMym MoBTO-
paemocTh Habawoaaercst getom (20—23%), a Munumym — sumoii (6—
12%). Bapenuesomopckuit 1 rpenaanjickuit [T umeor MuHEMYyM NQR-
TOPSIEMOCTH JIETOM H MAaKCHMYM 3HMOH, HO C M@HbUIMM TFO/JOBBIM XO-
JIOM, paBHbiM COOTBETCTBEHHO 8 1 5%.

Tabauya 23
Mosropsiemocts (%) pasanunnix mectomonoxenwi ML
N0 MeCAUAaM B PA3AHYHBIX CEKTOPAX ADPKTHKH
Pafon aoxaiuszaumu L1 I I Pnejav | ¥y l\’l VILVIIIX | X [ XTI | X
I

LlenTpanbHuiit aHTHILHKJIO- 12 13 18 23 22'22 20 24 14 12 10 6
HHYECKHH

Lenrpaibhblit UHKAOHHYE- g & 8 8 6 T 8 8 & 2 2.10

CKHI

AnscKHHCKHH 6 4 5 8 10 8 5 2 2 2 3 4

UyKOTCKHH ' 5 7 8 8 4 8 11 10 5 8 12 8

TahMbipekuit 18 22 25 24 21 22 23 22 36 32 32 25

BapenuesoMopekui 18 14 8 6 10 8 6 10 4 12 8 13

I'pennanackuit 24 20 22 16 20 20 22 16 18 20 23 24

Kaunanckui 812 6 7T 7 & 5 8 10 12 10 10

B cpeanem 3a roj HauboJbliueii nosropsieMocTbio (25%) oranuaer-
cs Taiimbipekuit T1L1, 3atem caeayer rpenaanickuit (20%) wu ueH-
TpasbHblll aHTHUHKIOHWYecKui  (16%). MunumasnbHOl mnoBTOpSsie-
mocTbio (5% ) obGaanaer aasickunckuit ITLL

4.3. MpeeMcTBEHHbIE CBA3H PA3JIMYHBIX MECTONOJOXKEHHH
MoOJIOCA LUHPKYJASLUHH

Jns BbIfiBJEHHS TPEeMCTBEHHBIX CBSi3ell MO KaTaJory, B KOTOPOM
Ha ocHoBe cpejgHemecsiuHbiX KapT ATsee YKasanbl MeECTONOJOXKEHH:
ITLL 3a Bce mecsaubl 1949—I1981 rr., nojcYHTaHb MEPEXOAbl OT HCXOA-
HOTO MOJIOXKEHHs B JAPYrue, a TakiKe COXpAHEHHe Ha MecTe Ha BTOPOii
mecsau. [Ipu 3ToM nocsaegoBaTe/bHO KaXAbli Mecsll NpHHUMAaACH 3a
MCXO/HbIH. Pe3yJbTaThl 9THX MOJCYETOB NPHBeAeHbl B Taba. 24, 0CHOB-
Hble 0CODEHHOCTH KOTOPOH CBOAATCH K chaeayiouemy. B cpeanem Kax-
noe mecronosoxenue [1L1] ocraercss Ha mecte B 219 cayuaes.

Ha Tperuit Mecsil, B OJHOM H TOM JX€ paHOHe MOJIIOC UHPKYJIALHH
ocraercsi peako. HauGosee npeMMyuleCTBEHHbIM NEPEXOAOM SBJSACTCH
nepexoj B COCeAHHMH 3amaaublii pation (B cpeanem B 31% cayuaes),
a B COCEAHHI BOCTOUHBIH — TOJNbKO B 9% cayyaeB. XapakTepHo, uTO
M3 TaliMBIPCKOTO, TpeHJanickoro u kasajickoro IIIL B Gousee BocTOU-
HblHl CeKTOp BOOOIE HE MEPEeXOaHJI.
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Tabauya 24

[IpeemcTBenHBe CBS3A PASAUMHBX MeCTONONOKenni TILL

(% cayuaes)
Mexoane {Tocaerexomune 1111
i u & | & T @ 8 f ool K
i 34 2 0 33 25 6 0
A 28 20 40 18 0 0 0
Y 14 10 33 29 14 0 0
T 20 0 0 22 42 9 7
b 16 0 9 25 25 25 0
I 50 0 0 4 0 24 22
'K 32 28 0 12 8 0 20

PaiioHupoBanHe MeCTONOJOXKEHHH MoAI0ca UHPKYJASUHH OcyliecT-
BAEHO HA OCHOBE KapT NOBTOPAEMOCTH GapHYECKHX LIEHTPUB, Ha KOTO-
pBIX NOCJEAHHE pacnpejiesiedbl OTAeJbHbBIMH OYaraMu, Mexay KOTOPbI-
MH TIPHHSTBL YCAoBHbIe rpaduibl. Jas padloHuposanus B3siTa nJaoulans
cepepiee 70° c. wr., npuuem Mmecrtononaoxeuuwe [ILl cuntanocs ne-
TPANbHO-aPKTHYECKHM, €ClM LeHTp Haxoauwdaca cesepHee 82° c. 1.
Pacnonoxenue [TLL woxnee 70° ¢. wi. BeTpevaercsas KpaHHe peiko H
TONBKO B paiioHax Talimuipa u [pennannnu.

4.4. [IByXA€THAN UHKJIHYHOCTH JIETHEr0 MECTONOJOKEeHHH
NOJ0Ca UHPKYASUKHH

Kpome MecsuHbIX XapaKTepHCTHK AWHaMHKK mectonosoxenus [1L1
PacCMOTPEHBl TAKMKE €ro MecCTONONOXKeHHs Nno cpeaunm xapram ATsy
H 6oJiee BBICOKHX yposHel 3a ma¥—anryer 1961--1981 rr. Xors ocpea-
HeHue caenado 3a Goanwoit nepuoa (123 aua), tem He mence Gapuue-
ckoe nose Ha yposHe 500 rlla xapaxkrepusyercs HekoTOpoOil (4eTKO#H
H OMEeHL BaXHONH) ocob6eHHOCTbIo. OHA 3aKMI0YaeTCsi B TOM, YTO UEHTP
HH3KOro nasjeHusi Ha cpeaHei kapre ATsp 3a mali—aBrycr xapakre-
PH3YeTCsl ONpeAeseHHBIM YepeAOBaHHeM UEHTPHPOBAHHS TO B BOCTOY-
HOM, TO B 3aMalHOM CCKTOpEe CEBepHOro noaviuapusi (OTHOCHTENbHO
mepuananoB 0—180°). Jro noareeprknaerca Taba. 25, B KOTOpOl Ha-
gugue TTLL B TOM HAH HHOM CEKTOpe nojywapiusi OTMeYeHO 3HaKOM
naoc.

3a aABanuath Je€T TOJALKO ABaX/bl HAPYIIWJIACh JBYXJETHHAS IHK-
andHocT, npebpiBanus [l B oTaeavubix noaywapusx. KoxkperHoe
MECTONOJIOKEHHE LUEHTPOB ILHPKYAALNK npuBeaeno ua puc. 16. Ha newm
BH/IHO, YTO HanboJibliee ylajeHue IeHTPa LHPKYJAAUHH B CTOPOHY 3a-
naaHoro noJywapus Habawoaasoc, B 1961, 1965, 1972 u 1978 rr., a
B BOCTOYHOe noayurapue — B 1966, 1968, 1973 u 1977 rr.
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Tabauya 25

Yepenosanue MECTONOJOKECHHR UEHTPA HH3IKOIO JABJIEHWA HA AT

CexTop > loa )
mOAYWapHR | yo51 | 190 | 1963 | 1964 | 1965 | 1066 | 1057 | 1968 | 1960 | 1970
3anaanbtii L + = o g
BocTounstit 4 g ST +
Cexrop Foa
MOIYWAPHE | yo71 | 1972 | 1978 l 1974 | 1975 | o6 | 1977 | 1e78 | wo79 | 1080 | 1981
3ananuniii + + o4 + h, AL A
‘Boctounsiit + + e

Ha puc. 16 M0XHO 3aMeTHTb eille OAHO HHTEpecHOoe 000CTosATe ] b-
cTBO. Apean pasbpoca mect auciaokaumu I'Tll nmanomunaer coboit 3.-
JIMIIC, TJaBHAsA OCh KOTOPOro OPHEHTHPOBAaHA oT TaiiMbipa B CTOPOHY
ceBepo-Kanajckoro apxunenara. Takas OpHEHITHPOBKA CoBMNazaer ¢

pacnojoxeniem OONbILOH OCH
janunca cBodOAHOTO JBHIKe-
HUA ToJca 3eMJaH B IJI0C-
KOCTH MepHAHAaHA HAHMEeHb-
mero cxatuga 3eMJH, T. e.
npuMepHo B npejgeaax 60—
90° B. 4. ¥ COOTBETCTBEHHO B
MIPOTHBONOJOXKHBIX  A0JI0TaXx.
DTO NPHBOAHT K TOMY, YTO
AMINIMTY1d <«MOJKOCHOIO TMpH-
JIUBa», Hanpumep, B paioile
Tafimbipa  Bcerjga 3aMeTHO
MeHbllle AaMIJIMTY] B paiio-
Hax Hcaanaun u DBepuiirosa
MPOJIHBa,

-CIeI0BATENBHO,  MOJIKOC-
HbIH NPUJHB, @ 3HAYHT, U pe-
3yJIbTAT €ro BJIHSIHHA Ha aT-
Mocdepy, Mo CBOEMY Xapak-
Tepy He TOJbKO HNpEeHMyllecT-
BE€HHO BBICOKOLIHPOTHOE, HO
H 0cO0eHHO BLIPpa)KeHHOE $B-

Puc. 16. Mecrononoxenue IieHTpa HHPKYJIA-
uun Ha ATgy (cpeanee 3a Mai-—asrycr):
! — 3scywaHBoe aeto, 2 — BAaXHOE Jeto; undpu

Y TOYEK -~ FTOANW

JIeHHe B paloHax, -pacioJoXeHHblX B mojoce goJaror sB6ausu 90° Boc-
TOYHOM W 3anajaho# aoqarotbl. Ha 3tom ocHoBaHMH Mbl W BHIOpaJH
JIMHHIO pasjena JeTHHX cocpepotoueHuit 1Ll nepneHAHKYAAPHO K JIH-
HHUM HAHWMEHbIIEro MOJIOCHOrO TMPHJHBA.

O cBA3H N0OJ0CAa UHPKYJISUHH C APYTHMHU aTMOCHEPHBIMU [1apaMeT-
pamu ¥ BHewWHUMH (dakTopamu peub OyJeT WATH B . 7.




FrITABA 5

MHOTOJIETHUE KOJIEBAHUSA NAPAMETPOB
OCHOBHbBIX HEHTPOB JEUCTBHUA ATMOCS®EPDI

5.1. Bekosbie KoJsieGaHud napaMmeTpos
OCHOBHBIX UEHTPOB AeHCTBHA atmocdepsbi

HeTopusi uayyeHus HEHTPOB HEHCTBHA aTMOCHEphl B CEBEPHOM MO-
JAyWapun TaK xe AJHHHA, KaK ¥ HCTOPHA KaaccHdHKauHu atmocdep-
HblX [POLECCOB MO OAHOTHNHBIM Tepmobapuueckum noasm [30, 54, 63].
Oarnako nocaejnne, T. e. THIILI HENPEPHIBHOTO PA3BHTHSA TPOLECCOB, 10
CEro BpeMEHH MpHUBJIEKANH OoJblIe BHUMAHHS MCCJeOBaTeNeH, HewKe-
aH HeHTpLl aedetBust armocdepnt (LIIA). I'lpasaa, B nocaeaune roasl
psia pabor [16, 52, 55, 71] BwinoaHen no kuuemartnke LIJIA B cBA3M
C HYTAUHOHHBLIMH CcUlamMu 3emJju. BekoBoH X0l roioBbiX H3MEHEHHH
MOJIOKCHAS W HHTEHCHBHOCTH H3yvaJjics mano. M3 orevyecTBeHHbIX pa-
0OT MOXKHO Ha3BaTh TOJbLKO HCCJEAOBaHHE MHOFOJETHeH TeHjeHUHH
uamenenus LA B oraeabHbix Mecsinax roga [1].

B Hacrosinlee BpeMa HMEIOTCS COOTBETCTBYIOULME AAaHHDBIE O COCTOS-
HHH napaMeTpos (MHTeHCcHBHOCTH W koopAurarax) LUIA yxke 3a
90 ser, uTO NO3BOJISIET PaCCMOTPETL BEKOBBLIC TCHAGHUMM 3TMX napa-
METPOB H CONOCTABUTL HX mexAy coboit. Takas 3ajgaua paccMmartpu-
BAaeTCH B AAHHOH rJlase, a uto Kacaercs conpsxennocery LUJIA ¢ Tuna-
MH CPeHEeLIHPOTHOH UHPKYJALHH W ¢ AMHAMHKOH MIHOBEHHOro Mo-
Jioca BpauieHusi 3eMau, To 0 HUX peub noiiger B 1. 7.

[Tepen Tem Kak nepedTH HENOCPEACTBEHHO K MHOFOJOTHHM TeH-
genisM napamerpos LIIA, ormerum, uto 3jech paccmarpnsaem OT-
KAOHEHHA HX FOMOBBIX 3HAUEHHH OT HOPMbI B OCPEJHEHHH MO CKOJb3S-
WHM NATHJICTHAM. YuTeM jajee, YTO Ha WJJIOCTPUPYEMBIX rpaduKkax
Bbllle GAa3HCHON JIHHMUH OTJIOXKEHbI NOJIOKHTEJbHbIE aHOMAJHH AABJe-
Hiisl, CeBepHan W 3anajinas aHOMaJauK KoopauHat. Huxe 6asucuoit (Hy-
JIEBOJ) JIMHHH COOTBETCTBEHHO OTJIOXKEHH OTPHUATENbHAS AHOMAJHHA
Aapaenus B ueirpax [LIA, 10KHOe B BOCTOUHOE CMEILEHHSI KOOPAHHAT.

Ha puc. 17 npexjae scero 3ameyaeM, YTO XO4 aHOMAJHA 1aBJEHHS
Bosayxa B uedtpax asyx LIIA Cepepuoli ATNaHTHKH NOYTH NPOTHBO-
nosoxen. [lanee o6pauiaer Ha cebsi BHHMAHHE 3HAYMTEAbHO GOJMBITHI |
paamax kosiebanuii joarorel neHtpos LIJIA mo cpaBHenuio ¢ KoJe6a-
HHSIMH WHPOTH, 0COBEHHO Y a30PCKOTO aHTHLIMKJIOHA,
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Uro KacacTes BPEMEHHOTO XO/a NapaMeTpoB, TO OTMEYEHa OTpHiia-
TeAbHAs aHOMAJus AaBJEHHS B ucaaHackoM uenrtpe B 1905—1940 rr.
u nocie 1970 r., nosoxurteabhias — go 1905 r. u 8 1940—1970 rr.
JlaBnenue B a30pCKOM LeHTpe Ouijo Huke HopMmbl Ao 1905 r. w B
1940—1960 rr., a Buiie HopMbl — B 1905—1940 rr. w nocae 1960 r. o
1930 r. oba U.IlA pacnojarajuch 3anajaHee o0blYHOro, nocie — BOC-
touHee. Hakouen, B wupotHoM asuxenuu ao 1930 r. u nocae sta na-
pa LIJIA naxonuaachb B ONMO3HIKH, 4 HMEHHO: B NEPBOM NEPHOJLE HC-
NaHACKHFE LEHTP ceBepHEE HOPMAIBLHOrO, A30DCKHI — [0XKHee, BO BTO-
poM nepHoae, HaobOPOT, HCAAHACKHA 10XKHEee, a30pPCKHi cesepHee.

4(4,9.P)
[ )

A
N

.‘5_.

Puc. 17. Tpenan Tperbero nopsjika OTKAOHEHHH na-
pamerpos araantuueckoit napsl LUJLA ot cpeasero
MHOIOJCTHErO 3HAYCHHS:

@ — WCAAHACKHYE MHHHMYM, 6 — a30pCKHE MaKCHMYM

B uenom 1o tpem napamerpam npHOAH3HTEJNLHO MOMHO OTMETHTH
TPH BPEMEHHLIX IOPOra: B TIOCJAeAHeM NATHIETHH 19-To cToseTHS:, 0KOI0
TPHALATOrO ¥ OKoJio cemuiaecaroro roaa 20-ro croserus. Taxum obpa-
30M, B [IBa/IATOM CTOJIETHH MOJHOCTHIO HaOJMIOAEAUCH JIBE 3MOXH [PO-
DOKUTENBHOCTBIO 0KOJI0 35 JeT.

Ecau oueHuTs caMylo o6liyio TCHACHUHIO (Ha OCHOBE JTHHEHHOrO
TpeHaa) AMHaMHKH aTnanTHyeckod napnl LIJIA, To MOXHO CcKazaTh,
YTO HCI4H/CKAs ACNPECCHA cMelllanack B KOro-BOCTOYHOM HanpanJe-
HHH, a2 a30DPCKHI aHTHUMKJIOH — K CEBePY M HECKOJLKO K 3amnajy. 1o
agjeHue HauboJiee 4eTKo HaOMIOAAJOCh [0 COPOKOBBIX TOMORB, T. €. B
Nepuoj, Korjaa B €BPONEHCKOM CeKTope J[AOMHHUPOBaJa 30HAJbHAHA
ILHPKYAAUNHSA,
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[Tepexoas K paccMOTPeHMIO THXOOKeaHCKOH napui LIJIA (puc. 18),
MpeXJAe BCEro OTMETHM OTHOCHTEJbLHO MeHbIUHEe KoaebGanus Bcex Tpex
napameTpoB. 31¢Chb TaKKe XOJ4 JlaBJeHHs B ABYX LEHTpax sBJAAETCA
sepraabibiM, Ha OoablueM ydacTKe MHHHMYM yrayOasiica, a TOHO-
JYALCKHH Makcumym yceuauBadcda. Ecan B ATJaHTHKe oTmeyedsl ABA
MOJHLIX NepHoia NMPOTHBONOJOKHBIX TEHACHILHA NapaMeTpos, TO THXO-
OKeaHcKas napa XapakTepHu3yeTcs OAHHM MOJHLIM nepuogom  (3M0-
XOH) ¢ OKOHYdHHEM, Kak B ATaaHTuKe, okoJo 1970 r., Ho HayajoMm He
oko10 1930 r., a Ha lecsaTh C AHIWHHUM JeT paHblle,

ok 7

Puc. 18, TpeHan TpeThero nopajka OTKAOHeHHH na-
pamerpos THXookeanckoit napot LULA ot cpeasero
MHOFOJETHETO 2HAYCHNUS:

a — ZJACYTCKHA MHHHMYM, § — TOHONYALCKHE MaKCHMyM

o 1905 r. aaeyrckas aenpeccHs Obljia I0XKHEe CPeAHEro MHOro-
JetHero, a 3atem Ao 1970 r. neckonbko cesepree. Jlo 1915 r. ona pac-
noJsiarajach 3anajaHee, 3aTeM BCe BPEMS BOCTOUHEE.

Fonoayabckuit mentp a0 1915 r. 6bla ceBepo-BOCTOUYHee, a 3aTeM
ro-3anajaiee o6bIYHOTO.

Conocrapasis oGuIHH TPeHA WHPOTHI PACHNOJAONKKEHHH HCIAHACKOH
H aJeyTCKoii jenpeccuil, ClIeAyer cKa3aTbh, YTO B LEJOM B TEKylleM
cTOJIeTHH NMpoHexoana kKpew sToi napet LULA BcTOpony atsaHTHYECKO-
ro cexropa.
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KonTHHeHTaAbHBEe 3uMiine Makcumymsl (puc. 19) 1o 1940 r. 6uian
caabee CpeaHero MHorogertHero, nocjae — Goaee Momubie. [lupora
PACTOJIOKEHHS MAJ0 OTJAHYAJNaCh OT MHOIOJETHErO CPE/IHEro, HO Hme-
JH TeHAEHIHIO yyalleHHs 6Gosee 3anaHbX M0J0KEHHI.

Puc. 19. Tpenan Tpersero NOPAAKA OTKJIOHEHMH na-
PaMETPUB CC3OHHBIX AHTHUHKJIOHOB OT CpeaHero
MHOTOJETHErD 3HAYeHMS:

@ — CHORPCEKHN MakcumMyMm, § — Kenaackull MARCHMYM

5.2. AHOMaJauH MecTonoaoxeHnus ataanTuyeckux LA
B anoxax Gopm aTMochepHOH HHPKYIAUHH

JlanHble, XapakTepH3yIoliHe aHOMAJHIO KOOPAHHAT ~OKeaHWiYecKHux
nap LIIA B 3noxax pasyiuuHbiXx (HOpPM LHPKYJISIHH, NPHBELEHH B
taba. 26, 3 KOTOPOH BHAHO, 4TO 3TH ABA O0BLEKTA UHPKyJAALWM A0
BOJBHO ONpEAeJeHHO COMpsKeHbl APYr ¢ ApyroM. Tak, Hanpumep, s at-
JAHTHYECKOM CeKTOope MPH JABYX NPOTHBONOJOKHBIX 3N0XAX MEPHAHO-
HAaABHON LHPKYJSAUHM XapakTep aHOMaJHi KOOPAHHAT MECTONoJ0MKe-
mis LWJIA npoTHBONONOKHL — B 300Xy E-uMpryasiuu Heaanickui
MHHHMYM DAacroJaraeTcsi B NepBOoM KBaApPaHTe Ha ylaJeHHH CpelHero
MHOTOJETHEr0 MOJOXKEeHHs Nno wWwuporte Ha 4°, goarore Ha 3°, a asop-
CKHit B 3TO BpeMs JOKaJH3yeTcs B TPETbeM KBaJIpanTe ¢ IHPOTOH
—2° u poarortoit 4°. Hanmomuum, uto -+AA o3HayaeT sanajaHoe OTKIO-
HeHue, # —A) — BocrouHoe oTkaoHenre LIIA ot MHoroJeTHero cpei-
Hero MepHjaHaHa.

B snoxy E-uspryasiui Hepenko LEHTP aTJaHTHYECKOH AenpeccHH
OTXOAKT B paitoH CKaHAMHABHH, HO NPH 3THX 3KCTPEMANbHBEIX CAydYanx
A30pPCKHIl AaHTHILMKJION, MOXKaayil, yauie cesBepHee OOGBYHOrO MOJ0XKE-
nns, Jdas snoxu tuna C-unpxyJasiiHi B NepBOM CBOEM KBajpaHTe pac-
noJsaraercsi a3opCKHil aHTHIHKJIOH, a4 HCJI4HICKash Aenpeccus OTXOAHUT
K oro-3anaay. OueHb CHJILHO K CEBEPO-BOCTOKY NPH 3TOM CMEUlaeTCH
A30PCKHM MAKCHMYM, KOTOPHI B 3KCTPeMaJbHLIX CJAy4adaXx pacrnoja-
racTcs Haja paitoHom awrauiickux octposos u Cesepuoro wmops. [lo
mupote oH Obiaer Ha 18° cesepHee 0OLIYHOTO,
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He ocranapiaupasics nogpobHo Ha aHOMajJHH KOOPJAHHAT THXOOKE-
atickux L1IJIA B HMPKYJISIUHOHHBIX 310XaX, OTMETHM JHIlIb, YTO OHH
TaKXe B 3HAYMTCJLHONW CTeNeHH MPOTHBOMOMOXKHBI NPH MEPHAHOHAJb-
HbIX 3M0XaX pa3HoOro THMA.

Jlaunpie Taba. 26, KoHeuHO, CAHUIKOM obfobumieHHbie, B oTAelbHbIE
rojabl U Mecsiilbl, KOrja TOT HJOH HHOH THIT aTMOC(HEPHOH UHPKYJISLUHA
oKasbiBaeTcs B GoJsibliueli cTenenk pomunupywouium, [IJIA kak B cBoem
MECTONOJIOXKEHUH, TaK H B HHTCHCHBHOCTH OTJIHUAIOTCA OOJblied aHO-
MaJbHOCTbI),

Utobul nokaszatb 4YacTOTY HAaXOXKAEHHS HCJAAHACKOrO H a30pPCKOro
IIJIA no ueTbipeM KBaJApaHTaM, LLCHTPOM KOTOPbIX B3ATO MHOroOJeTHee
MX MoJioKeHHe, B TabJ. 27 npuBeaeHbl JaHHbe 1/s TeX Mecslles, B KO-
TOPBLIX TOT MJH HHOH THN UMPKYasaUHu Habawianca 6ogee 20 aued.

Ilpu mobom Tune npeobaa-
Aaoulel UHPKYJSAIHH B Mecsie Tabauya 27

o6a LIJIA moryr HaxoiuTbcs B MosTopsaemocrs (%)

Pa3sTHYHbBIX MECTONOIOKEHUH

JA1060M KBajpaHTe, OAHAKO Be- T T
POSITHOCTH 3TOTO ABJAETCH BECh- S BRETDONE MRS Mot s

Ma pasJaHuHOH, an IIPOAOJIXKH- N0 YHUCAY AHER C THNAMM
TEJBHOH IIHPOTHOH [HPKYJISILHHA UMPKYASUHH
HCJAHJCKAR  JIenpeccus  ualle , :

pcero (41%) pacnosaraercs B i L
MepBOM KBajJpaHTe, T. €. C/ABU- IR ekl o lal @] 4
HYTa K CeBepo-BOCTOKY (B OT.IH- i

yde OT 3IMOXH TAaKOro THIA).

3MOXaJIbHOH  XapPaKTEPHCTHKE).
Hasi tuna  C-uupkyasuuun  xa-
PAKTePHO pacnoJioXeHue  He-
aavackoro  IJJIA B Tpernem
KBajpaHTe, a asopckoro B nepsom (41%). Hakownew, npu tune E uc-
JaH/ICKas eNpecchs OTHOCHTe/bHO yaiue (39%) HaxoauTes B nepsom
KBa/IpaHTe, TOTAa KaK asOpPCKHI aHTHUHKIOH B 42% cJayuaes pasme-
L1aeTcs B TPETLEM KBajapaHTe.

HUro6bl MOATBEPAHTL HECAYUAHHOCTHL NpPHBEAECHHOrO (haKTHYECKOrO
pacnpenenenust sepostHoctH LIJIA no xBaapanram, 6ulla BbUHCIEHA
CTaTHCTHKA ¥* oTAeabHO Kaxaoro LIJIA. B pesyabraTe oHH OKa3anuchk
Bbillie TOBEPHTENbHBIX rpanuil Aas 5%-HOoro ypoBHSI 3HAUKMMOCTH,

41 3 38 18
31 15 42 12

IIpu 3ToM a30pcKuil MakCHMYM Hcaaun- I 41 26 21 12
4alle HAXOMMTCH B TPETbEM e 5 G o 2 i

KBaJpaHTe (YTO COOTBETCTBYET :
P ( y Azopckuli I 26 15 41 18

C

E

5.3. JBYXJETHAS UHKJAKYHOCTH MECTONONOXKeHUs!
MCIAHICKOH Jernpeccuu

HByxAeTHAS UHKIHYHOCTh BHIABJEHA BO MHOIHX XapaKTepHCTHKAX
arMoc(epHO¥ UHPKYJAUMH KaK rM06a/dbHOro, TaK W PerHoHANbHOrO
Macmraba [69]. YacTs 3THX ucchenoBaHHE NOCBSALLIEHA LeHTDAM Jeii-
CTBUS aTMocdephl.
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Has nepuona 1891—1967 rr. ¢ yuetom 3Haka aJjre6panyeckoil
CyMMbl AL 33 HIOJAb—aBIycT OBIJIO NOACUHTAHO YHCAO CJYYaCB CO CMe-
HOH 3HAKa OT roja K rojy u ¢ coxpanenuem ero. M3 77 aer cmena 3Ha-
Ka Ax ncaanickoro LUJLA npousomaa B 51 cayuae, a coxpaHenune —
B 26. B npoueHTax 3T0 COCTABANET COOTBETCTBEHHO 68 u 32%.

XapakTepHo, 4TO CTENEHL PEryasipHOCTH ABYXJCTHEH INWKJAHYHOCTH
AONTOT HCJIAHJACKOH JIenpeccHd MO 4acTAM yKa3zaHHOro psjia JjeT oka-
3bIBA€TCH HEONAHHAKOBON. YUMTBIBAfl, UTO BO BTOPOH NOJOBHHE 3TOrO
NepHoLa JeT 3aMeTHO YBeAHYMIACh MEPHAHOHAJALHOCTL aTtMochepHOl
IWHPKYASIHHY, ABYXJETHASN LUUKIHYHOCTE MCPHAHAHA PACNONOMKEHHS HC-
aanackoro LA 6wi1a paccunrana eme otaenvHo anas 1891—1923 u
ana 1924—1967 rr. B stom cayuae noayuuniacs cMeHa 3HAKos AL B
nepsom nepuone B 71%, a Bo BTopom B 59%. Takoi peayantat MOXHO
0OBACHUTL TeM OOCTOATENBCTBOM, YTO NPH IWHPOTHOM UHPKYJSAUHH KAk
OT Mecsilla K MECAIly, TaKk M OT roja K rojiy npoueccbl HHPKYJIALUHH Me-
HAKOTCS uallle, HeXeJu NpH MepHAHOHaAbLHLX dopmax. [Tokazawo, Ha-
MPpUMEpP, 4TO CEPHH OAHO3ZHAYHOH AHOMAJIHH CPeAHeMEeCsUHOil Temne-
parypsl Bosayxa (Af) B nocaeaune 40—50 aeT 3aMETHO YVIHHHAMCH.
Ecan 10 cOpOKOBBIX rOA0OB HX CpPeAHss MPOAOTKHTENbHOCTE Ha EBpo-
neickoit reppuropun CCCP pasusaace 6—7 smec, To nocae oHa BO3-
pocaia B cpeadeM ao 10 mec.

[Tpumepom MOXKeT cayXuTh XOTS 6ol nocaefnsst cepus Al nojo-
HKUTCJILHOrO 3Haka, Kotopas jjaunach ¢ nosbpa 1982 r, 1o man 1984 r.,
T. ¢. 19 Mec, cpeaH KOTOPLIX TOJLKO ABa MECsiiia BCTPETHIMCH € OT-
pHuATebHBIM 3HAKOM (MIoHL W asryer 1983 r.), uro cocrasaser Me-
Hee 11% AJNHTEABHOCTH 3TOH CEpHH.

HApyxaeTHsn UHKAHYHOCTH MECTOMONOXKEHWs  uedanackoro LLIA
(Takme Kak M a30pCKOro) HMEeT He TOJIbKO JIO603HATe/bHbII H Ha-
Y4HBIH, HO M 6OablIOK NpakTHYeckuit untepec. Tak, nanpumep, 8 [15]
NMOKAa3aHO, YTO C BOCTOUHLIM (MPOTHB MHOIOJETHErO CPeHero) nojo-
JKEHHEM HCJAHACKOH AENPECCHH JIeTOM CBA3aHA MOBLILIEHHAS BEPOAT-
Hocty sacyx Ha ET CCCP, ubo B srom cayvae nan Llenrpaasnoit Es-
ponoii npeobianaer IHKJOHHYECKAR IEHTEILHOCThL MPH YCTOHYHBOM
auTHuukJaorenese Haa Boctounoit Esponodi w Ypaaom. J[loarora wue-
aanjackoro LA 3a snetnue mecsaus CayXHuT HHMOPMATHBHLIM NMpeIHK-
TOPOM B AHCKPHMHHAHTHBIX YPABHEHHAX AR nmpornosa sacyxu Ha ET
CCCP ¢ ronosoii 3ab1aroBpeMeHHOCTHIO.

B 3akawoueHHe 1aHHOrO pasjlena ykaskeMm, uTO HajHuHe ABYXJeT-
Hell unkanuHocTH ueaanackoro LUJIA nokasana aBymsi cTATHCTHYECKH-
mu cnocobamu. Bo-nepsoix, aas paga 1891—1967 rr. no nanupim AA
neaanackoro IUIA paccunran kpurepnit x2 3Havyenne KOTOPOro oka-
3an0ch paBHbiM 8,38, UTO NpH YeTHIpEX cTenelsx cBoOOAL MOKA3LBAET
CTATHCTHYECKH 3HauWMbli pesyabTar. Hysesas runoreza o6 otcyrer-
BHH Pa3JIHYHsA MEXKAY 3HaAKaMK AL COCEIHMX JET OTBEPraeTcs ¢ A0CTO-
gepHoCcThIO B 90% .

CyuecTBeHHOCTb Pa3snuuHA 3HAKOB AL HIOAA—aBrycTa B COCEAHHX
rojax NOATBEPKAECHA TAKKE METOAOM CepHil.



FrHPABA 6

BJIOKUPYIOUIHE AHTHUUKJIOHDbI

6.1. FomoBOH X044 H NOBTOPSIEMOCTbL OJOKHPYIOUIHX AHTHUMKIOHOB

HMayuenue aHTHUHKIOHOB BooOule ObJIO HAUaTO ellle B Hauane Te-
Kyutero crosetusi akaaevmuxkom b. Tl. MyabtanoBCKHM, KOTOPbBifi Bbifi-
BHJl OCHOBHGLIE TPAGKTOPHH aHTHUMKJIOHOB (€OCH») M HX ABHMCHUE 110
peAyutemy mnotoky [54]. Ero nocaegsosarenan C. T. [Ilarasa,
H. A. Apucros, E. H. bopucora u Ap. ¢ KoHlla COPOKOBBIX IOJA0B LIH-
POKO H3y4aJH CBOHCTBA AHTHIMKIOHOB NPHMEHHTEJbLHO K AOJrOCpoY-
HbiM [POrHO3aM MOrojbl.

Beeaenue moHATHA «DAOKHPYIOUIHI aHTHUHKJIOH», H3yUeHHE HX
CTPVKTYPHI, MEXaHn3Ma (GOPMHPOBAHKs M BJAHAHHE HX HA TMOTOAY NPO-
M30LLJIO B Hauaje nsuTHaecsiThlX roaos [8, 63, 77| u K Hacrosulemy
BpeMEeHH umeercs yxe Oodee aecsitka paGor [16, 29, 48, 64, 68, 72,
76, 79]. OaHako OOibHIKHCTBO H3 HHX NOCBAULCHO mpoueccam O0J0KH-
pOBaHHS B OTACJbLHLIX PErMOHAX CEBEPHOro MOJYyUIApHA H 34 CpPaBHH-
TEJAbHO KOPOTKHE MEepHOLL JeT.

- B 1982 r. Bo BHHHUIMHW-MLLJL Buepssie aBTOpamMu npoaHasH3u-
poBaHbl OGJOKHPYIOIHE CHHONTHYECKHE CHTYalHH 110 CeBEPHOMY MOJy-
wapuio B 3one 40—70° c. w. ¢ 1949 no 1982 r. Ilpu 3TOM 34 6JOKH-
PYIOILHH AHTULLHMKJIOH NPUITHMAJCS TaKoH, KOTOPbIH 00si3aTejbHO Npo-
caexupaercs Ha soicore 500 rlla, umeer Ha neit He MeHee OIHOH
3aMKHYTOH H3OT'HNCH H COXPAHAETCH B OJHOM paiioHe TpH aus u 6o-
gdee. ITonyyeHHbIH MaccHB JaHHBIX 10 6J0KaM 3aHECCH HAa MArHUTHYIO
JEHTY H Tenepb MOXKeET OblTb MCHOAb30BAH AJIA PA3JHUHBIX pPacyeTros
wupoko. B karasore 6/0K0oB cojepKarTcs KOOPAHHATH MECTOHAaXOMK-
AEHUSI N0 AHAM, CPOKH Hauana M pPaspylICHHs, YHCJIO 3aMKHYTHIX H30-
6ap, AaBJCHHC B UCHTPC AHTHUHK/IOHA, YHCJIO 3aMKHYTHIX H30rMNC Ha
ypoBhe 500 rlTa u 3HaveHue reornoTeHunasa B UEHTpPe. DTOT KaTalor
VCOEUIHO MCTOJb3yeTcs A H3VHeHHS KoJe0aHHK THAPOMETeOpOJIorH-
yeckux xapaktepuceruk kak Bo BHUMIMU-MILIA, tak u B apy-
rux HHUH.

[Tepexona k xauMaTtosornu GJOKHPYIOIIHX AaHTHUHKJIOHOB, Npexie
BCErO OTMETHM, YTO MOBTOSAPEMOCTh HX MO TEPPHTOPHH CEBEPHOro MoO-
AylIapHs J0BOJBHO HeoIHOpoaHad, B CBA3H C 3THM HEKOTOpPbie Xa-
PAKTEPHCTHKH H3YHaJHCh 110 YETbIPEM CEKTOPaM, rpaHHllaMH KOTOPbLIX
B3fITHl MEpHAHAHbl OTHOCHTEJbLHO Manoi MNoBTOPAEMOCTH O0J0KOB. ITO
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vepuananbt 80 u 140° . ;. 1 40 4 100° 3. n., neasutne noaywapue Ha
4eThipe CEeKTOpa, MepBulil W TpeTuit wHpuHoi no 120°, mropoii n uet;
BepThiit mo 60°. OcHoBHas Macca GJOKHPYIOLMX CHTYANHH NPHXOAHT-
¢l Ha MEpPBLIA M TPETHIl CEKTOPH, B KOTOPHIX coOcpenoToueno Oodaee
900% o6utero KoanuecTsa.
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Puc. 20. T'oa0BOlt X0 cpeanero MHoroaeTHero yineaa 6J0o-
KOB M0 CeKTOPaM CeBEPHOrO NOAYIWAPHA:

! —— eBponcfckufl, 2 — aznarckuil, THXOOKcamckufl, § — amepn-
KAHCKHA

[ogoBoi Xon uncia GJOKOB N0 YeTHIPEM CEKTOpaM NpHBeleH Ha
puc. 20. OH CBHAETCJABCTBYET O TOM, 4TO B NEpPBOM (eBponeHcKoMm)
paioHe OCHOBHOH MakCHMyM G6GJ0KOB Hab1I01aeTC B BCCCHHHE Mecs-
usl (Mapr—waai), Koraa uyucjao 06J0OKOB JIoCTHraeT 45 u Gogee 3a me-
cail. MuiiMym 6J0KOB 31ech uMeer mecTo B ¢espane (34 6aoka). B
OCTAJbHBIX Mecsuax roaa 6JOKHPYIOUIHE CHTYAllHK KoJae6ai0Tes B npe-
aenax 42—45 cayuaes.

B TpeTbeM (THXO0KEaHCKOM) CEKTOpe rofoBoM XOI XapaKTepHayer-
Cfl ABYMA MAKCHMYMaMH W ABYMsi MHEMMyMmamu. [nasubiit Makcumym
C MOBTOPAEMOCTHIO 25—26 6J0KOB HaOJIOAZETCH B Mae—HIOHEe, BTO-
poit — B ekabpe—sHBape ¢ NOBTOPSAEMOCTHIO 25 6J0KOB.

Bo BTOPOM M yeTBepTOM CEKTOpPAX MOAYIIApHs, OXBATHLIBAIOLULHX
BOCTOYHBIE PaHOHBI KOHTHHEHTOB H 3anajHuie paloHLl OKEZHOB, YHCJN
GJOKHPYIOULHX CHTYyallHii B TeyeHHe roja kKoaebjercs B npeaenax
2—6. 310 CEeKTOpPH, B KOTOPLIX B TEUEHHE rofa HMEIT MCCTO Hau-
Gosmsuine, MO CPABHEHHIO C OCTANbHBIMH  CEKTOPAaMM, Tepmobapuue-
CKHE KOHTPACTHI.

B esponelickom cextope, rae dopmupyercs 6oaee 60% obutero no-
JyulapHoro KosxuecTtsa G6J0KOB, NMOCJEAHHE NO TOAOBBIM JaHHBIM 0O6-
HApyXKuBAIOT ABa ovara Hauboabiled nopropsemoctd. [lepswlii ovar
JIOKAJIH30BaH HaJl aHIVIMHCKHMH OCTPOBaMH, BTOpPO — Han Gaccefi-
Hom p. Kambl. Dt nBa ouara HanomuHaioT ABa (hOKyca 3JJIHNCOBHI-
HOH (UIYpHl H3OJHHHI NOBTOPREMOCTH 6J0KOB, BHITAHYTHIX B IIMPOT-
HOM HanpaBJIeHHH OT NpHaHrJuickoro pafiona CesepHON ATJaHTHKH
1o paiionos CeBepHoro Ypasaa.
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JIBa eBpONeicKuX ouara yuallleHHoH NOBTOPAECMOCTH OJOKHPYIOUIHX
CUTyallui COBMAAAIOT ¢ paHonaMH JOKAJIM3alHH AHTHUHMKJIOHOB M Bbl-
COTHBIX rpe0HeH, XapakTepHbiX s JABYX MepHAHOHa/AbHbIX ¢GopM aT-
MOCHEPHOIT LHPKYJISUHH, @ HMEHHO: aHTVIMICKMA ouar IS WHPKYJIA-
unn C u npuypanbekuit — AJf unpkyaauuu E, yem noarsepxiaercs
NPaBWIBHOCTEL MPHHUNTA KJAAacCHPHKALUK  aTMOCHEPHBIX  MAaKPOMNpo-
neccos no Baurerreimy—I upey.

B Tperbem cexTtope noayiiapisa Habjgi0f4eTcs TOJAbKO OJAHH ouar
NMOBLILIEHHOH MOBTOpPsieMocTH OJ0KHpYIOWHUX npoieccoB. OH pacnono-
weHn Haa Aasickoit. Ero dopma B ceBCpHOH cBOeii YacTH Takxe He-
CKOJAbLKO BBITSAHYTAa B 34N1d/IHO-BOCTOMHOM HAanpasJIeHHH H, BHJHMO, OT-
pa)kaer MecTONOJOMeHHe BbICOTHBIX rpedHell u aHTHIIHKJIOHOB, (HOpPMH-
PYIOLLUXCH [PH  MEPUAHOHAAbLHBLIX wupryasuusax M1 u M2 (no
A. A. Tupey). Jlanrnoe 06CTOSITENLCTBO €CTh OTPax<e€HHE TOTO (aKTa,
YyTO MpH UHPKyJsiitny M2 BbicoTHBIH rpefenb HaA 3anaAHbiMK  pako-
HamMu CeBepHoit AMEpHKH CBOCH OCHIO YaCTO OPHEHTHPOBAH Ha cese-
po-3anan BOJbL TOPHLIX palioHoB. MHTepecHo, 4TO MO AaHHBIM 3a NET-
HUll ce30H (MaH-—aBrycT) B nepsoM cexkrope nHabJuj0/laeTcs OAHH ovar
yacToro OJOKHPOBAHHA, LEHTP KOTOPOTO NMOMEULdeTcs Hajl CeBepPHOH
noaosuHoli ET CCCP, uto Takxke cornacyercsi ¢ peXXHMOM THIOB aT-
MocepHOoH UHPKYAAUHH, HOO JeToM TUn E-UHPKYJSUHH, ANA KOTOPO-
ro xapaxktepHs aHTulmkjgoHbl Haa ET CCCP, Berpeuaercs noutH B
ABa pasa vaue, yem tHn C.

Tuxookeanckuit ouar ocraeTcs Ha MecTe, KaK H B TOJ/IOBOM HTOTE.
Oanaxko MOBTOPsiEeMOCTh G/JOKOB B 3TO BpeMs ewle 6oJbllie yCeTymnaer
eBpOIeHCKOMY o4ary.

6.2. MuorosieTHUil X0 NOBTOPAEMOCTH OJOKHPYIOWHX AHTHLUHKJIOHOB

[TockoabKy 3HauHTebHAS A0JA OJOKHPYIOUIHX CHTYaUHH [PHXO-
AUTCA Ha €BPONCHCKHH CEKTOP, T0O MHOrHE YepThl MHOIOJIETHEro Xe/1a
0JIOKOB 3TOr0 CEKTOPA OTPAKAKT MHOIOJETHHH X0 TAaKHX MPOLECcCOB
Bcero noayluapusi. Cpeanee KBaJpaTHYECKOEC OTKJOHEHHE ['0J0OBOTO
yucaa 6J10KOB OT HOPMbI (0) Kak 1o eBponefickoMy CeKTOpy, TakK H no
MOJIyUIapHIO B IL€JIOM J10BOJIbHO BeankKo (26,4% ronoBoit amMnautyasr).
270 006YCAOBACHO HAJHYHEM B MHOPOJIETHEM XO[A€ HX WHKJIHUHOCTH CO
3HAYUTeJILHON aMnyauTyaoH koJgebanusi (puc. 21). B 1949—1980 rr.
MpakTHYeCKH HaOJI0Aa/JHCh TPH 3MOXH NOBLIUEHHS W TPH 3MOXH  IO-
HHXKEHHS rofoBoro uucsaa 610KoB. MakCHMYMbl NIPHYPOUEHBI K KOHILY
NATHACCATBIX, WIECTHACCATEIX H CEMHNECATHIX T0oA0B. MHUHUMYMBI Ke
MPHXOAATCS Ha CepeHHbl TATHAECATBIX, LECTHAECATHIX H CeMHaecH-
ThiX roaoB. [TepBbiit MakcHMyM noBTOpsieMOcTH GJIOKOB Ha MOJYIIAPHH
6b1s Haubosiee 3HAUHTENLHBIM (¢ umcJaoM ciayyaes okoqo 170). Ilpu
BTOPOM MakcHMyMme 4ucio 6J0KoB Oblj10 B ABa pa3a MEHbIUe W pas-
HAJIOCH lepBOMY MHHUMYMY. TpeTHii MakcHMyM, BEPOSITHO, ellle He 3a-
BEpIIMICS, HO Mo AaHHbIM 1979 r. oH JA0CTHr €Ta C JHIIHHM CAYYaes.
YTo Kacaercs MHHUMYMOB uHC/Aa OJOKOB, TO OHHM TIOCJEA0BATENLHO
cHHxaauchL ot 90 cayyaen go 42.
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KpuBas TpeHaa TpeTbei CTEMeHH, no CPAaBHEHHIO C KPHBOH Craa-
KEHHBIX 3HAYEHWH MO TPEeXJETHAM, 3HAYNTENbHO NPOILe W xapaKTepu-
ayercs OMHEM MAKCHMYMOM H OJHHM MUHHMYMOM. OTOT MaKCHMYM
CBOMMH HAWBBLICIIHMH 3HauYeHWAMH npuxoautrca Ha 1955—1957 rr., a
MUHHMYM — Ha 1973—1974 rr. MOKHO NPEANOAOKHTD, YTO CylIecT-
BYeT IIHKJ JTHTEJIbHOCTLIO OKOJO 34 Jer, T. e. IHKJ, 0 KOTOpPOM ymo-
MHHAJOCh B MHOTOJETHEM XO0jleé JAPYruxX UHPKYJAAUHOHHBLIX mnapamer-
poB. BKknaj Tpenjia Tperseii cTenenn B 06LLYIO AHCHEPCHIO KoJebafius
rOAOBBIX 3HAYEHHI mopTOpsieMocTH OJ0KOB cocTasaser Goaee 50%
(puc. 22).

/I Ry

160 - ,

Pue. 21. Muoroneruunit Xxoa # Tpesn
roAOBOr0 uHcaa OJOKMPYIOUIHX aH-
THUHKJOHOB Ha NOJAYLWapHH:

| — craakeHHbIl paa no 3-AeTHAM, 2 —
NOJHHOMMAALHBLA TpeHd 3-R cTeneHu

44 1 | | Il 1\/ |
1950 1655 1960 1965 7970 W75 1980

Pue. 22, MuorosetHufi Xoa ropo-

X (J) w natuaetanx (2) cKoab-

IHWHX  CPeAHHX 3HAYeHWH yHcaa

Ga0KO-AHeR NO CPECAHHHOMY PErHoHy

H JIMHHS TPeHAa TpeTbhell CcTeneHH
(3); 4 — Hopma

1 1 1] 4 I 1 1 1 | J

196 1950 1954 1958 1962 1966 1970 19% 1978 1987

Kak ua puc. 21, Tak u Ha puc. 22 Xopowlo BHAHA OJAMHHAALATHJIET-
HAA UHKJIHYHOCTL B MHOIOJIETHEM Xoje GJIOKHPOBAHUS, NPHYEM MAKCH-
Mymbl GJM3KO COBMAAAOT ¢ MAKCHMYMAaMH COJHEUHOH AaKTHBHOCTH.
[Toapo6ro 06 sTom OGyaer MATH Aeyb B caeayoileii riase.
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PeanbHocTh Hanuuus rooBbiX 3HAYEHUH NOBTOPAEMOCTH  OGJAOKH-
PVIOIUHX AHTHILHKIOHOB MOATREPIKAACTCA ABTOKOPPEASALUHOHHON (GYHK-
uuen (pue. 23), Koropas nNoKazbigaeT BbiCOKHI KO ULHSHT KOppess-
IHH NMPH CABHTAX CONMOCTABASAEMbIX 3HAUEHHH OKOJIO OJMHHAAUATH JeT.
Aas noaywapus takoit kospduuuent aocturaer 3navenus 0,75, a ais
esponeiickoro cekropa — 0,50. Hakonen, noarsepxaaiommm Gpaktom
MOJKET CJYXHTbL ¥ TO, UTO aBTOKOpPeNsilHOHHAA QVHKIIHA YHCJAA CMEH
dopm BBHICOTHOrO OGapHUECKOro NOJS B ERPONECHCKOM CEKTOpe Moxoxa
Ha aBTOKOPPEJNSIHOHHYIO GYHKIHIO GJI0KOB. JTO, KOHEYHO, He 3HAYUT,
YTO MaKCHMYMbl 3THX ABYX noKazaTenell cHHXpouubl. Hao6opor, B
MHOTOJICETHEM XO/J€ MaKCHMYMY OJOKMPOBAHMA COOTBETCTBYET MHHU-
MalbHasi MOBTOPSAEMOCTL CMEH Gapuyeckoro mnoJsi, 1o BHe OJOKHPYIO-
HIHX CHTYalUMH HAGNI0LAl0TCsl YacThle CMeHbl B OJJHOM K TOM Xe paio-
He GOpM BLICOTHOrO GapHuecKoro noJsi, 00ycJ0BIeHHbIe 3aUHTe IbHbI-
MH CKOPOCTAMM HH3KHX, CPaBHMTEJILHO HE3HAYMTEILHBIX OapHUECKHX
obpaloBaKuii.

Rer)
R

- 0' 5 | 1 1 1 1 J
0 J 6 g 72 5 T nem

Puc. 23. AntokoppeisunoHHas QyHKUHA TOL0BOrO UHCAA

GJOKHPYIOIIHX AaHTHUHKIOHOB B CeBepHOM noJaywapuu (/),

B €BpONefcKoM ceKTope (2) W uHcaa CMeH BBICOTHOro 6a-
PHUECKOro noJsi B eBponeickoMm cekrope (3)

OuenuBasi MHOTOJETHIOK TIOBTOPSEMOCTh NPOIECCOB BJOKHPOBaHUA
NpH MOMOULH JIMHEHHOH perpeccHd l-ro nopsjika, npexjie BCEro cJje-
JlyeT OTMETHTb HHUCXOASILIMH TPEHJ AJ5 BCeX CCKTOPOB MOJAYLIAPDHS KaK
B OTHOLWIGHHH CAMHX CJydYyaes, TAK U B OTHOIIEHHH OBIIEero yuc/ia aueil
ux paspuths. COOTBETCTBYIOLHE NaHHBIC MO CEKTOpaM MOJylIapHs
npuBeaeHsl B Tabua. 28, Y Bcex mokasaTeneil TPEHJ OTPHUATEJLHBI.
Koaduuuent npu napamerpe BpemeHun kouaebaercs or —0,3 10
—11,4. B cpearem o Godabine Aasi GJOKO-AHEH, HEXKEAM s OJOKOB.
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[To ueTbipeM CEKTOpam fepsbie B CpeiHeM paBHbi —2,8, 1o BTOPHIM
—0,35. das noaywapus Ko3Q@PHUMEHT HAKJIOHZ, TPEHAA Takke 60Jb-

Tabauya 28

VpasHeHHs TPenios
MHOTOJETHEr0 X0/l TOIOBKX 3HANEHHHA
nosropsiemoctT Gnokos (1)

u Gaoko-auen (2)

Pation Y pasnennue
(cekrop) ) perpeccuu
[Moaywapue y=1003—1,8¢ (1)

ye= 56,1—11,4( (2)

Cexrop 1 y= 492—05¢ (1)
yr=2966—-44¢ (2)
CexTtop 11 ye= 13,1—031 (1)
ye= 705—1,9¢ (2)
Cektop 11 ye= 223—-04( (1)

Uy = 149.7—3.6’ (2)
Cextop IV Yye= T7—02t (1)
Y= 434—1.41 (2)

we aas 640KO-AHEH,

B 3akaiouenue jlaHHoH raa-
Bbl OTMETHM, YTO, HECMOTPH Ha
60/1b110€ CXOACTBO KPHBHIX MHO-
roJIeTHero Xxoja IOBTOPSEMOCTH
6JOKHPYIOUHX NpOLeccoB B Iep-
BOM H TPeTLEM CEKTOpax Mnojay-
WapHa, CHHXPOHHBIC CBA3H MeX-
Ay HuMH HeBbICOKH. KosdgHuun-
€HT KOppEeJsillHH PABEH TOJbKO
0,44, D10 OOBACHACTCSH CACHAYIO-
WHAMH  AByMs 00CTOATEALCTBA-
mi. Bo-nepsbix, Hepeako gopmbl
MEPHIHOHAIbHLIX [LHPKYISUHE B
3THX JBYX CEKTOpax MPOTHBOMNO-
JIOXKHBI H, BO-BTOPLIX, MOBTOpfE-
MOCTDL WHPOTHBIX 1IPOUECCOB B
TPETHEM CEKTOPe 3HAaUYHTEJIbHO
Goabilie, yem B nepsom. [Tosto-
MYy He Bceraa npu 6JOKHPOBaHIH-
SIX B CBPOINEHCKOM CEeKTope aHa-

JOTHYHbIE ABJECHHS HMEIOT MECTO H B TPETLEM CEKTOpe.



FrdABA 7

COOTHOWEHUA MEXAY MAKPOUHUPKYJAALUOHHBIMH
NAPAMETPAMU U BHEILHUMU ®AKTOPAMHU

7.1. CooTHOUIEHUSI MEXAY NnapaMeTpamu
aTMOC(EepHOH UHPKYIASILUUK

B autepatype no UMPKYAfiLMKM MaJjo paboT, MOCBAUICHHBIX B34H
MOCBSI3H OTJAEJbHBIX LHPKYJISULHOHHbIX 06beKTOB. MmeeTes e e
CKOJBKO paboT MO COOTHOLICHUAM MEMKIAY THRAMH WHPKVJSIIN 1 il
aekcamu uupkyasunn [2, 10, 19, 30, 63].

O cBsizn mMexly dopMamu UHPKYJASAUHN H UEHTPaMu JAeficTBits  a1-
mochepbl yxe roopuaoch B ra. 5. [lokazano, 4TO MECTONOJIOKCHIIE
LIJIA 10BOJBHO XOPOIIO OTpaxKaeT Mpeobaajaloutuit THIT HHPKYIHLHN
3a mecsll H, HaobopoT, Npeobiafalouldi THIT UHPKYIAILIH — MCCTOT0-
aoxenue IIJIA (oco6eHHo B Tex cayuasiX, KOTAa THT HHPKYJISII H-
cuutbiBaetT B Mecsiue Gouaee 20 aueit). Conocrasiacine MeCTONOJI0MKE-
Hua LIJA ¢ THnaMp LHPKVAAUNHK 32 NPOMEKYTKH BpeMeHi Menee me-
cAlla He MPOH3BOAUJOCH BBHAY OTCYTCTBHS COOTBETCTBYIOLLHX daiiibiX
no LLIIA.

JLiis BbISCHEHHS COOTHOMICHHI MEXJAY OCHOBHBIMH (opMamit (1iD-
Kyasuuw (LI, C, E) u pasanynsiMy MECTOMOJOKEHHAMH  M0.110CE
IWHPKYJISLHY Npexae Bcero o0paTuMcs K AaHHbiM Taba. 29, Kortopas
NO3BOJISET ciAeqaTh chaeaywuine seiBoabl. Hauboaee auddepenunpo-
BaHHOE pacnpepcteHne BEPOATHOCTH (HOPM UHPKYAAUME Hab 0 ae ey
NMPH LEHTPaJdbHbIX, YYKOTCKOM H Taiimbipckom T1L, npu kotopnix se-
POSITHOCTL TOH MJAM HHOH QOPMbLI UHPKYIALUMH AOCTHIACT WA 1PEHn-
maer 50%. as neHTpaabHBIX H 0COOEHHO aHTHUHKJAOHHYecKoro (111 B
3HAYHTEJNBHOM NpPOUEHTE ClyYaeB XapakrtepHa wmupotHaa dopma uup
KyJslHid., IJTO BIOJHE NOHATHO, HOO NpH  AJHTENLHOM  COXPAHCHI
ILEHTPa IMPKYJISILHH OKOJIO MOJI0CA, KAK NPABHIIO, HHKJIOHHYECKHE Ce-
PHH HMEIOT NMPEHMYIUCCTBEHHO 3aNaJHO-BOCTOYHOE ABiKenuce. Ouo
MPOHCXOJANT B CYOAPKTHUECKOH 30HE NMPH UCHTPAILHOM  IHKJIOHI e
ckom IILL ¥ HecKoJBKO K0XKHee NPH UEeHTPAJbHOM AHTHIHKJIOHHYECKOM
[1LI. Hepeaxo npuseMHbIH aHTHUHKIOH B ApKTHUYecKOM Oacceline pa-
CTOJNBKO CHJILHO paspacrtaercs, YTO UMKJOHBI BbIHYXKAEHLI CMEllaThos
B 30HE YMEDPECHHBLIX M JaKe I0KHbIX LWHPOT.
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Tabauya 29

Mosropsemocts npeobaanarownx GopM UHPKYAAUHK B MeCAnax
¢ pasanunbim mectonoaoxennem IIL B wosbpe—mapre (1949—1975 rr.)

Jiean i % caysaes

Pasnonmanocrs L cav4acs u 1 C i £
[lentpaibHas UHKJOHHYECKAR 12 67 0 33
[lenrpasibHas AHTHUHKIOHHUCCKAR 23 74 17 9
Yykortckan 14 22 64 14
Tafimuipckas 18 17 33 50
BapenuesoMopcekas 18 22 45 33
[penaanackas 14 43 43 14
Kanaickas 10 50 10 40

Beero cayuaes [111 109

B cayuasnx cuabhoi acummerpun T11L 1. e. koraa naémojpaercs ne-
pudepuiiHoe ero cTauHoOHHPoBaHHe H GOPMHPOBaHHE MEPHAHOHAIBHEIX
THMOB HHPKYASILLHA, TIaBHbIC NYTH LHKJIOHOB NMPHOOGPETAIOT 3HAUHTEb-
Hble MEPHAHOHAJIbHBIE COCTaBSIOULHE.

HauGoablimi MEPHAHOHAALHBIMH COCTABJAAIOUMMH 06/1a1810T NYTH
LWMKJIOHOB NpPH COYETAHWH MepuaHoHaabubiX dopm uupryasunn (C/C,
E/E). Paiioibl ¥ KOMIAKTHOCTL BBIXOAd TPOMHYECKHX IHKJIOHOB TOXKE
B 3HAYHTEJHHOII Mepe ONpeiesioTcA XapakTepoM WHPKYJAUHH B Cpeil-
Hux wuportax. [IpuMepom B aeTHee MOJYrojiHe MOMXKET CAYKHTH THIO-
Basi Kapta nyreil uukionos npu unpkyasuun C/E, koraa u B Tuxom
oKeaHe M B ATJIAHTHUECKOM OKeaHe TPOIHYECKHe UHKIOHB nepeme-
HIAKTCH MO0 MHOTHM NYTAM.

JocTaTouHo B3rJSIHYTh Ha CXeMaTHYECKYIO KApTy JIOKAJIH3auuy Bhi-
COTHbIX rpebnel JoKOHH npH TPex OCHOBHBLIX (opMax UHPKYIALHH
(puc. 1), uro6bl noAyYHTH camoe oflliee NpeiacTaBieHHe O TIaBHbIX
0cOOEHHOCTAX MJaHeTapHoil BLICOTHOH (PPOHTANLHON 30HbBI, KOropas
MO CYHIECTBY H OKaiiMJaSieT BLCOTHbe rpefHU u JOXKOuHB. B pase pa-
6ot [8—10, 34| BbICOTHLIC (POHTAILHBIE 30HLI OXAPAKTEPH3OBAHbI 1e-
TaJbHO JJsi PA3HOBMAHOCTEN ¥ CTajiMil Pa3BHTHA (QOPM UHPKYJIAIHH.
Tak, 8 [8—10] noapo6HO paccMOTPeHB Kak BbiCOTHbie (poHTa/NbHbIE
30HbI, TAK H paMOHbl COCPENOTOMECHHS NPH3EMHBIX (POHTOB NpH BCex
Pa3HOBHAHOCTAX TpeX GOpM UHPKYJAAUHH HaA/L HEPBbIM CHHONTHUYECKHM
paitonom. Koupurypaunu INBO®3 no seem craausm passutus  Gopm
UHPKYAALHN NOAPOGHO H3JOKeHH Mis noaywapus s [35].

OcHoBHBIC GOPMBI LHPKYAALHH ONPeAeNsIoOT cO00H He TOJILKO MyTH
IMKJOHOB, 30HbI OGJAYHOCTH H OCAJKOB Ha MOJYIIapHH, HO TaKXe Ta-
KHe UHPKYJAALHOHHbBIC OOBEKTb, Kak OJOKHPYIOLLHE  aHTHILHKIOHDI.
[TocaeanHe B OCHOBHOM CTAUHOHHPYIOT B palOHaX pacrnoiOXeHHs Bbl-
COTHBIX rpebHeil NpH MEPHAHOHAJABHLIX (opmax UHPKYJIAUHH. BJoku
B MOCJE/IHEe BPEMs H3yualOTCA MHOrMMH HCC/EN0BATEsiIMH, HO rias-
HbIM 00pa3oM B KJAHMATOJIOTHYECKOM OTHOLICHHH H B OTHOLICHHH HX
BJAHSIHHA Ha noroay. K nporiosuposaiinio HxX noka HHKTO He nojoiues,
a MONLITKH OOBSICHHTL HX BJHAHHEM [0JACTHIAIOUICH NOBEPXHOCTH 110K
MaJo ycnents, H60 OJ0KH He TOJBKO H HE CTOJLKO Pe3yJibTaT BJHS-
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HHUA MECTHBIX YCJOBHIl, CKOJBKO NPOAYKT MeXxaiuima oOuLei [tHpKy.19-
uuH armocgepbl, OCHOBHbIMH (OpPMaMH Pa3BHTHA KOTOPOH HBJHIOTCH
TpH GopMmbl LHpKyasunn no Banrenrefimy—IHpey.

Yacto aBTOPLI, H3YUAIOULHE LWHPKYJALUHIO aTMOchepsl, ai00sT oT-
MeuaTth, YTo npoueccs rjaobasbHoro maciutaba ONpeNeNsioT B KaXK-
AOM cayuae TOT (JOH, KOTOPHIH CKA3LIBAETCS HAa XAPAKTEPE JOKAJILHBIX
MPOLECCOB, ¥ YTO B CBOIO OuYepe/b nmpoueccsl B A1060M panoHe 3eMHOro
u1apa B TOH MJIH HHOMH CTENEHH CKA3BIBAKTCH Ha npoieccax riobaib-
Horo macwra6a. Tak, vanpumep, Peiit 8 [84] ormeuaer: «[lpoueccs,
npoucxoasiuiHe B atMocdepe, upesBbidanio cAoKHb. ATMocdepa seero
3eMHOr0 llapa pearupyer Ha HEKOTOpbie BO3MYIUeHHs, H, HAOO0POT,
IUPKYJSILHS, HMEIOLlast MECTO B KaAKOM-TO OJLHOM paioHe, MOXET ObiTh
NOABEPHKCHA BJAHSHHIO JIOOBIX APYrHX UHPKYARUHH, Pa3BHBAIOLLHXCA B
aobom apyrom paitonwe». Jdaaee Pefit npopoaxaer: «Tak u4to, eciau
Mbl XOTHM JOCTHTHVTL TMPOrpPeccoB, Mbl JAOJXKHB NPHOErHyTL K VIPO-
LMICHHIO. YNPOIICHHE MyTeM PAaCcCMOTPEHHS TOJIbKO 0JAHOr0 paioHa HiH
OJIHOTO MEXAaHH3Ma HMEeeT MaJjlo ycrnexa, Mbl J0JIKHB [OAXOAHTL K CH-
HONTHYECKHM CHTYALHAM Tak, Kak 3TO jenaer armocdepa, 1. €. pdc-
CMATPHBATL MX BCECTOpOHHE M B raobGaibHom Maciutaber». 10 MHe-
HHe, KOHEYHO, cnpaBel nBoe u BaxKHoe. Ho aeso Bce B TOM, KaK KOH-
KPeTHO yYeCTh M HCNOJIb30BATL TO, YTO MOACKAa3LIBACT caMa NPHPOA.
YKa3ath Ha NOAXOA K H3YUCHHIO aTMOCHEPHLIX [POLECCOB, KOHEUHO,
camo no cebe BAMKHO, HO KaK WATH JAaJjblue, 3TOro no4YTH HHKTO He
3Haet. [Toka caMbiM NpaBWIbHBIM, Ha Hail B3rasajl, spasgerca raybo-
KOe M BCEeCTOpOHHEee uccuenoBanie Tpex Gopm aTMochHEpHOH HHPKYIS-
LLHH, MX CTAAHM PA3BUTHA BO B3AHMOCBSI3H C BHCILIHMH 11O OTHOLWIEHHIO
K rao6aibHON UHPKYAAINN GakToOpaMH.

7.2. OcoGeHHOCTH cBsI3eH mapaMeTpoB aTMoChHepHOH UHPKYJISIMH
C COJIHEYHOH AKTHBHOCTLIO

ITo TemMa H3/laBHA H LWHPOKO 3aTParuBajlach OY€Hb MHOTHMH ABTO-
pamu. [laxe npoctoii nepeueHn paboT 3aHsa  Obl MHOrO  CTPAHMIL
YacTh H3 HHX YXKe ynomuHalack. [TosTomy 31ech Mbl 6yiem cCbllaThb-
csl aullb HA Haubogee NMpHHUUNHAJMbHBIe H3 HHX. Kak oTeuecTBenibie,
TAK U 3apyOberxKHbIe HCC/eJ0BaTeNH Yalle BCEro CONOCTABJSIN LUPKY-
JASIIIHOHHBIE NMapaMeTpbl ¢ NATHOOOPA30BATEbHBIMH  SIBJACHHAMMI  HA
Coanue, n60 uncaa Boabnda xapaktepuayiotes Haubosaee IITHHHLIM
psiiom HaGMIOACHHBIX JaHHBIX.

Eie ¢ nepBbIX AeCATHJETHI TEKYLLEro BeKa BLIUIBHralach TEOPHH O
CBSI3H HEKOTOPBIX (hopM niaHeTapHOro 6apH4eckoro noJisi ¢ COJHeYHoM
AKTHBHOCTbIO. 3arteM nocjefosana Teopusi o6 akuedrtauny tinos Ga-
PHUYECKOrO MOJIAl NOA BJIMAHHEM COJIHEYHLIX MAKCHMYMOB, d4BTOPOM KO-
topoii O6bia O. 0. Buse. Coraacio 3Toit TeopHH B CPEIHHX H BBLICOKHX
UWIHPOTaX BO BpPeMf VCHJCHHA COJHEUHON AKTHBHOCTH aKICHTHPYeTCH
TOT THI LUHPKYJSIHH, KOTOPHI B 370 BpeMsa Habalopaercs. Ita TeopHs
GH3HYECKH MOXKET HMeTb OObACHEHHEe Yepes NOABHUBILYIOCH MO3KC KOH-
JA€HCAIHOHHYIO TEOPHIO BO3AeHCTBHSI CONHEYHON akTuBHOCTH. Kaeii-
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TOHOM OBIIH NMOCTPOEHbl MUPOBBIC KAPTH 3HAKA M3MEHEHHH Temmepary-
pbl BO3AyXa, 4TMOC(EPHOro AaBJeHHH H OCAJlKOB B MEPHOJBL MAKCH-
MYMOB CONHEYHOH AKTHBHOCTH.

[To muenno A. A. Tupca, yauvrpaduosetoBas pajuaiiusi, Bozpac-
TauUias B MNEePHOJLI MaKCHMyMa COJHEYHOH aKTHBHOCTH, TmNOBbILIAET
conaepxaHue o30Ha B NodsipHo# crpatocdepe, rae dopmupyercs odar
TENJIOr0 BO3/YyXa, B CBOIO OUYepelb CNOCOOCTBYIOULHI YBCAHYCHHIO Me-
pHAHOHAJLHBIX (OpM uHpKyasiunn. Tem He MeHee OKasagjoch, YTO
CB$i3b BEKOBOTO X0OJa COJNHEYHOH aKTHBHOCTH € XOAOM MNOBTOPSieMOCTH
HE OYeHb 4eTKasd W Pas3JuyHas N0 BPEMCHH NPOABJEHHS B  eBpONei-
CKOM H THXOOKEAHCKOM CeKTopax noJyiuapusi. B conocrassiennsx pas-
BUTHA (GOPM LHPKYJIAUMH B ABYX CEKTOpPAxX MOJYUIAPHA OTAGIBHO B
9eTHOM M HEYETHOM OAMHHAALATHIETHHX COJIHEYHbIX HHKJAX, npoBe-
aensbix M. II. Bosnoruuckoit [23], oxkazajoch, YTO B NMEPBOM H3 HHX
MPEeHMYIECTBEHHOE Pa3BUTHE HA MPOCTPAHCTBE 0OOUX CEKTOPOB M0JY-

(LapH# MONYYAeT 30HAJNbHAA UHPKYJAUHS, @ B HCYETHBIX — MEpHIH-
oHanabHasi Gopmel E n M2.

Tabauya 30

Cpennee rojposoe yneao auei ¢ popmamu unpkyasuun W w E
B COJIHEYHDBIX YETHBIX ¥ HCYSTHBIX OAMHHAAUATHACTHHX UMKJIAX
(0 — roa makcumyma)

Fog unkaa Beero

FNETERERNAE I Y P T e

Huxa

HI-unpxynsss

YeTHbiH 1256 125 147 122 140 148 148 118 120 119 132 1444
Heuernmi 129 146 147 141 121 139 131 101 136 128 160 1479
Pasuocrs —4 —2] 0 —19 +19 49 417 +17 —16 —9 —28 —35

E-mupryasiuus
YerHuin 135 117 124 148 117 128 146 140 154 151 139 1499
Hewersmin 139 130 150 160 155 138 151 174 135 115 117 1554
Pa3snocts —4 —13 —26 —12 —38 —10 —5 —34 +19 436 +22 —55

OnHako BHHMATE/bHbIH aHaau3 rpaduKoB BPEMEHHOTO Xojla MOB-
TOPAEMOCTH (B OTKJOHEHHSIX OT HOPMBI) GOPM UHPKYAAUMX N0 rogam
LUHKJIOB COJIHEYHONH AKTHBHOCTH MOKA3bLIBAET, YTO MAKCHMYM DPa3BHTHSA
dopm E # M2 nmeer MecTo B 060HX CONHEUHBIX LHKJAAX, NPHXOLACH HA
MEepBYI0 NMOJIOBHHY CMaja nocje MakCHMYMa, YTO OblJO MOATBEPIKACHO
JI. E. CycaosbiM. UTo Kacaetcs 30Ha/bHBIX (HOPM UHPKYJASALHH, TO OHH
Pa3BHTLI CHJLHO B YETHOM UHKJE B a3y MakKcHmMyMma, a B HeYeTHble —
B (asy ero noavema. Ciaeayer oTMeTHTb, OJHAKO, UTO NMPH Mepepacue-
Te ¢ KaK/AblM HOBBLIM LHKJOM Pe3yJbTaThl O BPEMEHHOM XOJ¢ MOBTO-
paemoctH (hOPM UHPKYJIAUKYN HECKOJbKO MEHSIOTCA. BKIOUHUB, HANPH-
meb, aanubie o 20-# UMK COTHEUHOH aKTHBHOCTH BKJIOYHTEJbLHO, MOXK-
HO KOHCTaTHPOBATh HOBBIH BBIBOJ, KOTOPBIA ciaeayer w3 Taba, 30, a
MMEHHO, YTO B L€JIOM B YeTHBIX LHKKJAX 4HCJO JHeH kakK ¢ Tunamy LI,
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Tak M ¢ tHnamMu E MeHbuie, ueM B He4eTHbIX (KOHEYHO 3a cueT THMA
C) coorBeTcTBEHHO Ha 35 u 55 auell. BuaHo Takxe, uro obduiee uucio
AHECH 3a UMK LWHPOTHBLIE MPOUECCH MO MPOAOJKHTEILHOCTH B HEUYET-
HbIX IHKJIAX YCTYNaioT no nosropsemocTd npoueccam hopmol E 60Jib-
e, 4eM B YeTHBIX.

Hakouel, 1 370, BUAHMMO, caMblii ryiaBHbIH BbIBOJA #3 Taby. 30, yro
B (pase noabeMa LMKIA y 000HX GOPM LHPKYJISAUHH HHCJAO AHEH 3a roi
BP*IETHBIX LHMKJAX YCTYNaeT HEYETHLIM, a B I'ojJl MaKCHMyMa H Tocje-
AYIOIKX 32 HEM TPH roja WHPOTHBIX npoueccos 60abule B UETHBIX
IHKAaX, TOrja Kak MepHAHOHAAbHBIX MO-NpeHeMy O00OJblle B HeueT-
HbIX. C YeTBepPTOro Mo WecToil roji nocje MakCHMyma LHKJA HacTyna-
eT KapTuHa, obpatHas Bropomy nepuody. [Ipoueccos Il 3aecs Goabuie
BHOBb 8 HEYETHLIX WHKJAX, a npoueccoB (Gopmel E Goabuie B 4eTHBIX.

Takum oO6pa3om, H3 OrpaHHYEHHOrQO YHCJIAa LMKJOB, 33 KOTOpbIe
MUMEIOTCH JaHHbIC MO LUMPKYJAUMH, BHYTPHUMKAMYECKHE 34KOHOMED-
HOCTH XO/ld NOBTOPHEMOCTH MPOLECCOB CJAMIIKOM YCJIOBHbLL. DTO cnpa-
BEeAJHBO H NMOTOMY, YTO HAa BbILICHPHBEICHHLIX BLIBOLAX B CHJIBLHOMH CTe-
(IEHH CKa3biBACTCH BEKOBOH Xoi dopm aTMocdhepHOH LHPKYJAAILUH, ©
KOTOPOM Yy2K€ YNOMHHAJO0Ch B NMepBOH rJjase. 3/eCh e Mbl B IOATBEP-
XKAeHHe NpuBejeM eule TabJHIly, CBHAETEILCTBYIOULYIO O NPOTHBOMO-
JOXHOCTH BeKosoro xoaa ¢opm - w E-unpxynsuun (tada. 31).

Tabauya 31

Muoroaernuit xoa nosTopaeMocTH uucaa aued ¢ uupkyasuuen W o E
B CyMMe TI0 COJHEYHBIM IHKIAM

®opaa HoMmep coaweunoro unkaa

W PKY - ; .

i | B | 14 | 5 6 | w7 8 | 19 20
I 1755 1559 1709 1538 1220 1245 1145 894
E — 1472 1417 1612 1417 1554 1547 1593

Ot 13-ro k 20-My UHKJY yHcao AHed ¢ npoueccamn Il 3a uuxa
YMEHbIIKAOCL BABOE, MPHUEM OTACIbHO B HETHBLIX LHKJIAX 3TO yMeHb-
IHEHHE MPOMCXOANJIO NOYTH MO NpAMoJHHelinoMy Tpenay. Poer nosro-
pseMocTH npoleccoB E-UHPKYJAAUHH NPOHCXOAUT € KoJieGanHaMH OT
UMKJAA K IHKTY, He O0HapyKHBas 4eTKOH 3aKOHOMEPHOCTH OT UYETHOTO
ILHKJA K HEYCTHOMY H HAa000pOT.

HckamouutenbHo 4eTKasi CBH3b OOHApPYXKeHAa MexKiay COJHCUHOH aK-
THBHOCTBIO H IOJIOBBIM YHMCJAOM CMEH THIMOB aTMOCHCPHOH LHPKYJIANHH
(I, C, E). 31y cBH3b MANIOCTPHPYET PHC. 24, Ha KOTOPOM BHAHA NPO-
THBOMOJOXKHOCTE MHOTOJETHEr0 XOJd CONOCTaBAAEMBIX TNOKa3aTene.
Beem MUHHMYMaM COJHEUHOW aKTHBHOCTH COOTBCTCTBYIOT MAKCHMYMBb
CMEHACMOCTH (hOPM LHPKYJIALHH. ACHHXPOHHOCTb B X04€ 3THX 3JeMeH-
TOB MOJMKET HCNOJb30BATbLCH A8 OPHEHTUPOBKH B uacTtd OauKaiiliew
TEHJACHUHN YPOBHA YacTOTHl CMEHSIEMOCTH QOopM UHMPKy/JasuuH. Tak, no-
CJACAHHH MaKCHMYM COJIHEYHOH akTuBHOCTH (1MKJ 21) Xxapakreped
(haKkTHUECKHM YMeHblUeHHeM CMeHseMOCTH (GopM UPHKYJIHUUH Ha (doie
YMEHbLIEHHSt 30HAJILHLIX NPOUECCOB, KOTOPHIMH W XapakTepHa yacras
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CMEHSIEMOCT, Ha KPAaTKOBPEMEHHbIC BCMbILKH MCPHIHOHAJNbLHOK IHP-
kvasinn, TECHYIO CONpsiXKEHHOCTh MeXY COJHEYHOH AaKTHBHOCTLIO H
QUPKYISIHHel HIIoCTpUpyeT aadee puc. 25. MHOroJIeTHHH XO4 HHTeH-
cusnocty [1B®3 10BOABHO TOUHO NMOBTOPHET X0/ COJHEUHOH aKTHBHO-
¢t (uncen Boubha, paccYHTaHHLIX B MPOUEHTAX OT MAKCHMAlbHOrO
aaueHua B Kamjaom iukae). KoshhHuHeHT KOppeasiud Mexily oOT-
HOCHTEABHBIMKH YHcaaMy Boabdha ¥ MHTEHCHBHOCTLIO MJaHETapHOH Bbi-
COTHOH hpOHTaNbHOI 30Hbl paBed 0,98, uYTO XapakTepusyeT TMOUTH
(O YyHKILHOHAJbHYO CBA3b.
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1957 1435 1960 1945 1950 7959 7860 1965 1970 1975 [960
Pic. 24. Bpevesson xoa ukcen Boawpa (W) u roaosoro wucia cMen THnon
WHPKYJIALHM, OCPCAReHROTO no Tpexaernis (€)
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Puc, 25, Muoroaetnnii xoi uurencusioctd [1BO3 (/ B  OTKAOHEHHSIX OT
Tpekaa) W coaneunoit akthsroetd (W 9% or makcumyma 8 11-1eTHux uuk-
aax), craamenubit 1o 3-aeruam; R=092, o, =0,082

[Mepexoas K COOTHOLUEHHAM MEXI1y BPEMEHHbIMH XapakTepHCTHKa-
MH TOBTOPSieMOCTH OJNOKHPYIOIIHX CHTYallHH W APYrUxX napameTpos,
NPEXK/AC BCEro yKaX<eM Ha BIOJIHE eCTeCTBEHHYIO W OYEBHHYIO CBS3DL
Mexay 6J0KaMH ¥ CMEHOH THNOB LMpKyasuuu (puc. 26). B camom ne-
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Je, GJOKHPYIOULHE CHTYAUHH, KAK H3BECTHO, CHTYALHH MPOAOJIKHTEb-
Hble H, NpeacTasiss coboil MaKpOCHHONTHUYECKYIO CHTyallHio, cBoed
reorpauueckon JoKagau3auueil onpeAeasioT M THI UHPKYJISAUHH Ha
Gouibliom npoctpanctse. [lpu 3TOM caeayer yuecTb, 4TO ¢ GJOKHPYIO-
UHMH QHTHUHKJOHAMH (AHTHUMKJOHAMH, KPYNHBIMH 1o Macurrabam
OXBaTa TCPPHTOPHH H BLICOKHMH OapHyecKHMi oObEKTaMH) TECHO CBA-
3aHbl NPOUECCHl IHPKYJIALHK B OKPYXKAIOUWIHUX perHoHax. dto — Tak-
Ke cTalHOHapHbIe ILHKJIOHHYeCKHe oOpasoBaHus  (TaKk HasbiBaeMmble
LUeHTpasbHble WUHKJOHB). HekoTropuie aBTOpn AaXKe CUMTAIOT, 4TO C
OJOKHPYIOULEM aHTHUHK/IOHOM OGA3aTENLHO CONPSHKEH CTAUHOHAPHbIH
UHKJIOH, 4TO OJIOKHPYIOULAS CHTYallUst — 3ITO CHTyauusi OapHuecKom
napbl — AaHTHUHKJIOHA H WHKAOHA. Tem He MeHee HEPELKH Cayyaw,
KOrjga B pesyabTaTte GOPMHPOBAHHA B BHICOKHX LIHPOTAX TENJOro a-
THUHKJIOHA B CPEJAHHX WIHPOTAX MPOLOJKACTCH HHTEHCHBHBIH 3anaj-
HO-BOCTOYHBIH NEPEHOC H HOPMAJbLHOe JABHKEHHE ILHKJIOHOB,
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Pue. 26. Xoa rogosux cymum GJOKHPYIOWHX AHTHUHKIAOHOB (B5) # uMcaa
cMen Tpex THnos uupkyasudu nan Esponoit (C)

Ecau cuutath B 11€JIOM NO CEBEPHOMY MOJVILAPHIO YHCAO OJ0KH-
PYIOUIHX AHTHILHKJIOHOB H UEHTPaJbHbIX ILHKJIOHOB, TO, BEPOSTHO, MOX-
HO 3aMETHTb MEX/Y HHMH HEKOTOPYIO cBf3b. Tak, noacuerst Myib-
TAHOBCKOTO JJISl  MePBOr0 CHHONTHYECKOro  pailoHa  nokasaju
MEXKAY MOBTOPAEMOCTbIO OJOKHPYIOULHX AHTHUHKJIOHOB H UEHTPa/b-
HBIX UHKJIOHOB XOpOWYIO cBA3b (Taba. 32). [IpH cpaBHHTENbLHO 3HAYM-
TEJbHBIX CJy4YasdX MOBTOPAEMOCTH PAa3HOCTb MEXJAY HHMH B Cpe/HEM
coctaBaseT 8 cayvaen. [Ipu 3ToM, Kak caeayer u3 Taba. 32, ypeauye-
HHE B rojlbl MAKCHMYMa H yMeHbllleHHe B rojibl MHHHMYMAa COJIHEYHOMH
AKTHBHOCTH NMPOMCXOAHT Y OOOHX IHPKYASAUHOHHBIX 006bekTOB. OT MH-
HUMYMa K MAKCHMYMYV COJIHEYHOH aKTHBHOCTH YIABAaHBAeTCH KaK YHCJO
AHTHUHKJIOHOB, TAK H YHCJO IHKJIOHOB.
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() TecHolt CBA3H MOBTOPAEMOCTH OJOKHPYIOUIHX AHTHUMKJIOHOB C
tavi Bosbda MOXKHO CYAHTb TakKe Mo HenpepbiBHOMY psily JeT
v 27). Kosdhduuuent Koppeasiuiy MKy 3THMH JIByMfl Xapakte-
TukaMi g Teppuropui Esponst pasen 0,78, a Asia noayumapus —

“l‘)')'
Ta6auya 32

logosoe YHCcno GAOKHPYIOLWMX AHTHUHKIOHOB
M ILeHTPAJIBLHBIX UMKJIOHOB HAJ TEPPUTOPHEH MEXKAY
40 w 70° ¢. w. u 60" 3. 2. u 100° B. A
R OB MHHHMYMa (nepsasi cTpouKa)
¥ MakcuMyma (BTOpasi CTPOUKA)
COJNHEYHOH AKTHBHOCTH

Yucao Gaoxn- | Hicao I
Ton pyiommx | uentpaabuwx | PasHocoTw
ANTHIHKAOHOS | UMKADHOB |
1954 53 35 18
1957 84 75 9
1063 30 24 6
1968 58 63 5
1975 28 33 5
198, 61 54 7
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P 27 Muproaetintit Xo1 rojlosoro uicaa DI0KMpYIOWKY alTHIKKIONOB Hal eBpo-

iefickum cektopom (5) v uncen Boanda (W)

how ykassisaior Hekotopbie astopsl (Caszonos, Kaayc), B mHoro-
CTHEM CPe/HeM TCHACHIHS aTMochepsl K 00pasoBaHHio 0J0KHPYIO-
Uil 0B1acTeH BRLICOKOTO daBienus 6oablue ynpasjiseTrcsi koJacOaHHA-



MH COJHEYHOH aKTHBHOCTH, YeM KPYNHOMAacWITa0HBIMH KOJeOaHHAMH
TeMIEPaTyphl.

HokasateabCTBY BANAHHA COJTHEMHON AKTHBHOCTH H KOCMOCA B
UEJIOM HA FHJPOMETEOPOJOrHYecKkue sBJeHHs Ha 3eMJe H, B YaCTHOCTH,
Ha aTMochepy yyeHbIMH YAEI8J0Ch BHHMaHHe yxe GoJiblie cTa Jjet. B
HACTOAULEE BPEMSA MOXHO C NOJHBIM OCHOBAHMEM YTBEpXKAaTh, YTO Ta-
KOC BJHAHHE CYUIECTBYET M HABAACTCH CYLECTBEHHBIM BHEIWHHM (ak-
TOpPOM KoJebahuil atMocHepHOl HPKYIASIIHH,

Kpome cTatucTHuecKH 3HAYUMBIX CBASCH MeXAY KOMIIOHCHTaMH
COJTHCYHOR AKTHBHOCTH W KJMMATA, OCHOBAHHBIX H& aHa/au3e pPsoB
HaBJ0ACHNIH, B NOC/eAHee BPeMsi HMEIOTCH W BeLleCTReHHble 10Ka3a-
TebCTBA BO3ACHCTBHH COJHEMHOH akTHBHOCTH. Tak, B eXeMecsiuyHoM
Kypuane «Paketdass Texumka W KocMOHasTHKa»  (¢espaab 1972 r.,
Tom 10, Ne 2) cooBuianocs, yto uncao obopotos UC3 sokpyr 3eman
IPH BCHBLILKE COJHCYHOH AKTHBHOCTH 33 HeAeJi0 YMEHbUIHJOChL Ha
ecTn.

Oauum 13 nocaeacTBUH BCNBILUKH COJNHEYHON akTHBHOCTH B 1979 T.
ABHJIOCH HENPEeABHACHHOC TOPMOMKEHHe H NajleHHe aMepHKaHCKOH Koc-
muueckoit cranuun «Ckaiii196», KOTOpasi NMPEKPaTHAA CBOE CYIIECTBO-
Banue 11 moas 1979 r.

7.3. Hyrauus noaocos u armocepHas iHpKyASUHS

B psne pa6or M. B. Makcumosa u ero nocaesosateaeir [12, 17,
19, 53] wHpoKo Hec/eNoBAHB TPEHIOBBIE W LMKJIMYECKHE MapaMeTphl
HYTAIIHOHHBIX CHJ BPalUCHHs 3€MJH, a TAKKE HX OTPAKCHHA HA AMHAa-
MHKEe OKCAHHUYCCKHX BOA M atmMochepHCeM UHPKVAsUHH. Bbissiesa on-
pejeeHHan CB#3b MeXIy AMHAMHKOH MIHOBEHHOrO 10JI0Ca BpalleHHs
3emau (MIIB3), onpesensiioniero BeKTOp HYTAUMOHHLIX CHJ, W TaKH-
MH ILHPRYISUHOHHBIMH OObeKTaMH, Kak (hopMbl aTMOCHEpHOR UHPKY -
uni no Baurenrefimy—TIupcy,  nestpamu aeiicteus atMocdepsl.

B kauecTBe mexanusma, mocpeacTBOM KOTOPOro auuamuka MIIB3
CKasLIBACTCH H4a  uMpKyJasuuy  atmocdepn, M. B. Makcuwmos,
H. T1. Cuupros 1 3. M. Capyxansu [53] cuntaior Ko.eGaHus ypOBHS
OKeaHa, OT Y€ro 3aBMCAT HANpaBJCHHC W HHTEHCHBHOCTL OKeaHnye-
CKHX TeUCHHH, B CBOIO OYEPEAb TEPMHYCCKH BJNSIOUIUX HA aTMochepy.

Hssectio [20, 52, 55], 40 B MHOroJeTHeM H3MEHeHWW paaHyca-
BEKTOPa MI'HOBEHHOrO N0JIOCa BpaleHus 3eMaAH OOHAPYIKEHBl UHK-
JHYECKHE COCTaBIslOULHEe PA3HOro BpeMexHoro macuraba (or 3—
4-setnux 20 12—I14-mecaunbix u GOabiunx nepnosos). JleiicTBuTe Db-
HO, IAsiis Ha cnupanesuanbie Tpaektopun MITB3 3a muoro ser, cpa-
3y MOXHO 3aMCTHTh HaubOJ€e KPYMHLIH UMK AAHTENLHOCTBIO OKOJA0
35-—36 ser. Yepes Takoii NpoOMEKYTOK JeT BEIHUHHA painyca-Bexkro-
pa (paccrosinie MITB3 ot reorpaduueckoro nosaioca) B OAHH MEpHO-
ABl €T CHJALHO yMEHbUIAaeTcs, a B Apyrue — yeeauunpaerca. Haubo-
Jd€¢ APKHMH nepHojaMu MUHHMYMa paauyca-sekropa MIIB3  6Guau
1898—1904 u 1934—1940 rr., npuuem B nocjefneM nepHose pajauyc
Bpawennss MIIB3 Bokpyr reorpaguueckoro nomoca 6w caMbiM MH-
HHMAJbLHBIM 34 BECh MEPHOL HAOMIONEHHA. DTOT MHHHMYM-MHHHMOPYM
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MO BPEMEHH COBNAJ C CEPEAHHONH 3MOXM MAKCHMAJBHOrO MNOTENJIeHHS:
Ha 3emJie M MaKCHMaJbHOH MOBTOPAEMOCTH 30HAJAbHOH Qopmbl aT-
MOCHEPHOH UHPKYJISALHH.

MOoXHO CnOpHTb, YTO NEPBUYHO H YTO BTOPHYHO, T. €. HYTAUHH
3eMaH BJHsIeT Ha aTMochepy B UeJoM uau aTmocdepa BJAMsET Ha Bpa-
menne 3emin u BbidbiBaer Hytauuio, [To muenuio B. B. Ulyaeliknna,
HyTauHs noJaiocos 3eMJH ONPEeAECaSseTCsi nepepacnpereseHieM Mace
BO31yXa OT ce30Ha K ce30Hy. OKeaHbl W MATePHKH PACHOJIOKEHbI He-
CHMMETPHYHO OTHOCHTEMNLHO OCH BpPAlLCHHA 3€MJIH, H B CE30HHOM MJ1aHe
NPOHCXOMHT HeMpephiBHOE H3MEHEHHE MOMEHTE HHEPUHH COOTBETCTBYIO-
ULHX Macc BO3JyXd OTHOCHTEIbLHO OCH BpAlLeHHs 3eMJiM, a4, COrJiacHo
3aKOHAM MEXaHHKH, TAKOro poja CHCTEMAa He MOJXKET BpalllaThCsi COo-
KOHHO, NPOHCXOAHT HENPEPbIBHOE CMELEHHe OCH BpalleHus 3emad, a
3HAYHT, H HYTAlHs MOJIOCOB B POCTPAHCTBE.

[Iepexoasi HeNmoCpeACTBCHHO K CBA3AM UHPKYJASILHOHBIX NapaMer-
pos ¢ auuamukoin MIIB3, ormMeTHM Kpome 3THX MAKCHMyMa H MHHH-
MyMa paaHyca-BeKTOpa eule OAHY ero BaxHYI0 OCOGEHHOCTb, 38KJHO-
YaUYCHs B TOM, YTO OT MAaKCHMyMa K MHHHMYMY YMEHbUICHHE ero
C WeCTHACTHUMH KoJeOaHusiMH uaet 6oJiee NpPOAOKHTENbHOE BpeMS,
a OT MHHHMYMa K MAaKCHMyMY — CKauykooOpasHo (B TeueHue 5H—
6 aer). Tak, gocTHrHyB Munumyma okoao 1905 r. (10 07.10), x 1910 r.
OH YABOWJCS, @ MOCJE MMHMMyMa B HauaJle COPOKOBBIX Tr0i08 (npH
paccrosinun ot 07.05) K KoHuy copokoBwix rogos goctur 07.30. B no-
CJIelHHe rofibl PaaHyC-BeKTOP HAXOAHMTCH B (pa3de MHUHMMYMa, OJHAKO
YPOBEHb €ro 10BOJLHO BBLICOKHH, KaK H B (a3e MHHHMyMa B KOHILE
MPOLLIOTO CTOJNETHS.

RITI[
0,80

]

g0

g 1 1 1 | 1 | )
4 & 72 /6 20 24T nem

Puc, 28. Baanwokoppensuuoinas GYHKUHA MEKAY roao-

BhIMH 3IHAYCHHAMH paanyca-pektopa MIIB3 u  uucaamu

AHEeH ¢ 30HAMLHON UHPKYIAUHER HA MOAYIIAPHH, OCPeAHEH-
HBIX MO 7-JeTHAM

B nepuon munumyma paanyca-sektopa MIIB3 ckopoctb Bpauienus
3eMaH YBeJHUYHBACTCS, UTO CHOCOGCTBYET PasBHTHIO 30HAIBHOM UHPKY-
JAUHK, HO HanbO/bluass WHTEHCH(HKALHA nocaeAHeil HAcTynaer He-
CKOJIbKO M03KE, O YeM MOXKHO CYAHTb 10 B3aHMOKOPPE.ALHOHHOMN
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GyHKuKHl, npeactaBiedtoit Ha puc. 28. Haunbosee TecHas cpasp (Ko3h-
duument koppeasunu okoao 0,80) nadaionaercs npu casure 12 ser.

B snoxy ymenbmenusi paanyca-sektopa MIIB3 «kak araanTtHue-
cKast, Tak M THxookeaHckas napa LLJIA Heckosbko cmewialoTes K BocC-
TOKY MO OTHOWIEHHIO K MHOrOJETHeMY CpelHeMy MOJOXKEeHHIO H OJHO-
BpeMEeHHO COAHKAIOTCS APYr C APYroM, YeM H JIOCTHIAeTCs YyBeJaHYeHHe
GapHuecKHX rpajMeHTOB M 30HaJbLHOrO nepenoca. B 3moxy yseauue-
Hust paanyca-Bektopa [I/IA Bo3epamaiorca B nepBoHauajbHOE M0J0-
wenne, [Moapobro KoppeastinonHbie COOTHOIECHHA B AHHAMHKE LEHT-
poB jedcTBust atmocdepu no ¢azam paauyca-sekropa MIIB3 pac-
cmorpenst B [12, 14, 19].

Onpenenentnoe sausinie MIIB3 ucnbiteiBaer Ha cebe u noaioc ar-
mocheproit nupkyasuun. Tak, KosdGHUNEHT KOppPEeAsLHH MEXAy pa-
aycom-sektropom MIIB3 u uacToToif NOBTOpPSieMOCTH TMOJAKOCA IHPKY-
aguun B uentpe Apkruku pasen —0.92. M3 nepudepuiinnix mecrono-
aoxenui [1l] wanbGonee cHABLHO pearHpylOT KaHaACKOE M TpeHJaHa-
ckoe (66 u 77% cayuaes), koTopble HaOMIOAAIOTCSH NPH 3HAYSHHSX pa-
nuyca-sektropa MIIB3 Goavie cpensero (sopmsei). BoJgee Bocroynble
mectononoxenus [1L] xapaktepu3yioTcst MEHbIIMM pasauyHeM B NOB-
TOPAEMOCTH NPH aHomaauax paauyca-sexropa MIIB3 pasuoro snaka,
a uykotckoe [1L] npu mux pasnosepoartHo (taba. 33). Urto kacaercs
aJNACKUHCKOrO MECTOTOJIOKEeHHS, TO NpeHMylilecTBeHHOe (opMHpoBa-
HHE NpH paauyce-BeKTOpe 6GOJbLIe HOPMBI, BEPOATHO, OOYCJAOBJICHO
MaabiM HHCJAOM CJIy4aes.

Tabauya 33

Mosropsemocte (% ) nepudepriiHnix MecTONOAOKEHHH noawca
arMoChepHON UHPKYJAAUUK NPH PAZJNMUHBIX 3HAKAX AHOMANMH
BeAHYKHB paamuyca-sektopa MIIB3

AroManus 1 Yyxor Tah- Bapen- Ipen-
| A :mcxa’ Ka MUD :‘c‘;g aanang | Kanana
<N 0 50 46 40 34 23
>N 100 50 54 60 66 77
Yncano cayuaes 6 12 94 41 73 22

[MockoabKy uMeeTcsi olipeacaenuas cBssb paauyca-sekropa MIIB3
¢ AHAMHKON LEHTPOB NEHCTBHUA aTMochepsl H ¢ MOJIOCOM UHPKYJIALHH,
eCTECTRCHHO OBIIO OXKHAATh TAKXKe ero cBfidb ¢ GOpMaMH UHPKYJIALHUI,
60 nocaeanne B CBOIO ouepeab TecHo cBsuzanbl kKak ¢ LUJIA, Tak u ¢
MECTONOMOKEHHEM [IEHTPA WHPKYJIAILHH,

CoOTBeTCTBYIOILHE AAHHBIC O COOTHOIWEHHSX MEKAY BHAUCHHAMH
pajaunyca-BeKTopa MrioBeHHOro noJjtoca ppautenus 3eman (Runssz) H
MOBTOPACMOCTLIO MecseB ¢ npeobnasawmumu (6osee 20 aneil B me-
cAll) mpolleccaMu TpexX OCHOBHBIX (POPM UMPKYJSIHH MOMEUleHn B
TabJs. 34, B KOTOPO#H JieBafg 4acCTh COACPKHT (PaKTHYECKHe AaHHbIe, a
npasasi — JlaHibie O MOBTOPSEMOCTH MHAEKCOB UMPKYJSLUHH, NOJY-
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yeHHbe cnocoboM YMHOMKEHHA BCPOATHOCTEH B NPEANONOMKEHHH, HTO
CBA3b MEXAY rpynnamu Rmnsa H (OpMami UHPKYJAAUHH OTCYTCTBY-
er. Dta HyJeBas rHNoTe3a NPOBEPACTCA MPH NOMOULH HEeNapaMeTpH-
qecKoi cTaTHCTHKH %2, onpeaensiemolt no GopmyJe

O (O — T (2)
= 2 BT

i_l .
/
rae m — uueao rpynn Runez , @ — ¢akrtHyeckoe yucao cJyiaes Co-

OTHOLWIEHHSI NoKazaTeaen, T — TEOpeTHHECKOe YHCJIO noxKasaresieH
Npy KaxiaoMm COOTHOUIEHHH.

Tabauya 34

Mosropsemocts (%) npoueccos Tpex POPM UHPKYAAUKH
no rpynnam sHaueuui Ky nps

P axr Teopus
Popma
UBPEYIAAUNY =N nx;,.w - 2N ox;{.w o
|
11 64 39 26 47 37 45
C 22 13 10 18 12 15
o4 31 37 63 52 40 39

Ha ocHoBe naHubiXx Taba. 34

Lo (B4 — AT | (30 —37TP | (26 —457 , (22— 18)
"47+37 }‘45+|8+

12, (1015 @1 —S2F | (BT —40F , 63—39_,p (g
= T R T m T & T ® -

Conocrasaenue noJdy4eHHOro 3auenus %2 ¢ AOBEDHTEJIBHbLIMH Ipa-
HHILAMH TIpH 4eTHIpex cTeneHsx cBobGoani (corjacHo  HCXOAHOH
TabJ. 34) NoKasblBaeT, HTO HYJACBAs I'HNOTE3a B HCCJACAYEMOM COOTHO-
WEHHH OTBEPraeTcss nNpu scex yposuax 3unauumoctu (ot 10 mo 0,1%).
Caenosareanto, Tabanila GakTHYECKHX AaHHBIX O COOTHOWEHHAX MOB-
TOPAEMOCTH (POPM IHPKYJIAUHM NPH PasHbIX YPOBHAX Rmnps Xapak-
TEPU3YET PCaNbHYIO JHCTBUTELHOCTh, 4 He CjAyqalHbId pesy/nLTar.

7.4. OcobenHocTH cBA3EH Mexay macwtabamy BoIHOCA Tenaa
u3 CesepHo# AraaHTuku B ApkTHueckuit GacceitH
M armochepHOH UHPKYASUHENH

Poan ob6mena tenaom Mmexay CesepHoit AtaauTtunkoit u Apkruye
ckum OacceiiHOM B (GOPMHPOBAHHM JICJAOBHTOCTH H NOroibl B ApKTHKC
nocssllleHo Muoro uecaenosannit (Buase, Baurenreiim, MBanos u ap.),
HO OHM JHOO He 3aTparuBajgu npoiuecobl arMmochepHoil UHPKYAALHH,
anbo nocaeaHAN. YUHUTHIBANACHL B OTFPAHHYCHHOM paiioHe (B OCHOBHOM
NPHATIAHTHYECKOM), XOTS H HC OTPHILAETCH, YTO OCHOBHOE 3HAUeHHE
B JOJIOBPEMEHHBIX CBA3AX MMEIT rjobaibHble napaMeTpel  UHPKY-
JALHH.
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31ecs Mbl PACCMOTPHUM COOTHOUIEHHS  MEMXAY BbllUleyKa3aHHbIM
rennoobmMeHoM U arMochepHOli LMPKYJIAIHeH Ha NMOayiapHH.

Koppeauposatiue KoJuuecTBa Tenja, BbIHOCHMOrO B MPHAT/AaHTH-
yeckuii cekTop ApkTHueckoro Oaccelina uepes @apepo-llersanckuii
npoaus (Q m'"" Kr/kaa) c rofoBoii NOBTOPAEMOCTbIO B AHAX pas-
JAMYHBLIX coueTanuit GopM UMPKYJIAUHH HaA MNOJAYLIApHH 10Ka3ano, 4To
¢ HEKOTOPbIMH H3 HHX TenjooOMeH c¢Bsf3aH J0BOJILHO TECHO H NOYTH HE
cazan ¢ apyrumu. Haunbosee BO3aeiCTBYIOWIHMH COUeTaHHsiMH (GOPM
UHPKYAALKH Ha noayuapun okasaance CMI1, IMI1 u ILIM2, cooTsert-
CTBYIOUIHE OKCAHHYECKHM BLICOTHBIM IpeSHsiM H COueTaHHsM IHPOT-
HOH LHPKYJISLMA Haj eBPONECHCKAM CEKTOPOM C BBICOTHBIM rpebHeMm
Haj cesepom Tuxoro oxeana uau sanajgom Ceseproit Amepuku. Koad-
BUUHEHTHl KOPPEasiiliu COOTBeTcTBeHHO pashpl 0,07 (npH KBajapaTH-
yeckoit omubke 0,138), 0,48 (npu kBaapartuucckoi ownbke 0,153)
0,45 (npu kBaapatiyeckoi omnbke 0,0163). Ipu 30HaNbHOR UHPKYJIS-
uuu Ha noaywapuu (I ) koshdHUHEHT KOppPEJSTUHH HMEeT OTpHLLa-
TeqbHbINH 3HaK n pasei —0,29, 4To CBHAETENLCTBYET OO OTpHIATEDb-
HOM XapakTepe BJAHSHHA 1100aabHOH 30HAJbHOH UMPKYJSLUHH Ha BOA-
Hbill TenaoobMmen mexay CesepHoit ATaaHTHKOH W ApKTHYCCKHM Gac-
ceiiioMm. OObsiCHEHHE STOMY Mbl HaXOAHT B TOM, YTO MPH IJ0OAJIbHOM
30HAJBHON HUPKYASUMY HaL ApKTuieckum GacceiiHom OOBIYHO (GOpMH-
pyercs OGUIMPHLIT NPH3EMHBIH aHTHUMKIOH, 0O0yCJOBAHBAIOWINA ce-
BepHLIE IOTOKH APKTHYCCKMX Mmacc Bosiyxa npu cmeuenun [TBP3  «
o1y,

Boliie y»Ke NPHBOMAHJCSH NPHMED CBA3H BEJAHYMHBI TenyoobMeHa
mexay CepepHoit ATJaBTHKON M npuaT/lanTHYeCKO# 4acTbio Jleaosu-
toro Gacceitna uepes Papepo-llletnanackuit NPOJHB € UHPKYJIsUHEH,
KOTOPBIIl MOKa3biBAET TECHYK CHHXPOHHYI) CBfi3b TOJIbKO ¢ HEKOTOPbI-
MU rI06aJbLHBIME YCJIOBUAME LUHPKYJsiUHE atmocdepnl. 3jech xe pac-
CMOTPHM XapakTep CBsi3W Thnesoobmena mexiay ATJaHTHKOR W Jleno-
BHUTHLIM OacceitHom no OoJiee cepepHOMy paspesy bapenudypr — Kpowm-
Ka abjaa (a0 2° B. a1.) B caoe 0—500 v (Q-10'% kkas/4) no AaHHBIM,
npenocrasieHbim A, B. fmecom (AAHHWH), ¢ rogospimu uncaam
HJ0KO-JIHEH Ha NMOJYLIaPHH.

CHHXPOHHAS CBA3b MEXAY 3THMH ABYMS XapaKTePHCTHKaMy HeBe-
auka (R==0,19), Ho npwu c/Bure Ha jBa rojla OHa CTAHOBHTCS CTATH-
CTHUECKH 3HaumuMmoit H moxoaut jo 0,36 (puc. 29). 3atem npu ciasure
okoJio 10 Jer, npuHuMas OTPHLATEAbHBIH 3HaK, KO3(MPHUHEHT Koppe-
Asuuu JoxoauT go —0,57, uro 3Hauumo npu 23 CONOCTaBJAAEMbIX TO-
nax paxe Ajs yposHs snayumoctu 0,01.

BrioJiHe ecTecTBEeH BONPOC, MO4YeMy CHHXPOHHAS CBSI3b MEXK/y Ten-
jgoo6meroM ATaaHTHKH ¢ APKTHKOH M 4acToToi OGJOKHPOBAHHS B CHH-
XPOHHOM IJaHe He3HAuuTeJbHa, a MPH CABHIe Ha /I€BSATb OHA MNOUTH
yaBauBaeTcsi, NpuHUMas o6paTHblii 3HaK? YUToObl OTBETHTH Ha 3TOT
BONPOC, HEOOXOJAUMO Y4eCTb, BO-MEPBHLIX, YTO YBEJHYCHHE KOJHYECTBA
6J0KOB O3HauaeT yMeHblIeHHe MOBTOPSEeMOCTH 30HAJbHBIX MPOIECCOB,
KOTOPbLIC B MEHbIIeH CTeNeHH CNOCOOCTBYIOT BBIHOCY Terla B APKTHYE-
CKMH GacceiiH, Hexeau COOTBETCTBYIOLLAs MepHAHOHAJdbHAS LHPKYJIfA-
LUHs, H, BO-BTOPBLIX, UTO YBeJHYEHHE 30HAJNbHOH UMPKYJAUHH, KaK yiKe
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0TMEUYAJIOCh, MPOHCXOAUT BOAH3H  MAKCHMYyMa  OAMHHAAUATHACTHHX
COJIHEUHBIX LHKJA0B, [T03TOMY NOHSNTHA W aBTOKOppeasilHOHHAs (PYHK-
UHA BEJHYHHB TenaooOMeHa, COrJacHO KOTOPOH CABHIH OKOJO AECHTH
JeT 14l0T CTATHCTHYECKH 3HAYHMBIH KO3DPHUHEHT KOPpPEeJasilLny.

RI(T)
g4 .
Piuc. 29, B3aumoKOppeAsiUHOHHAA
0,2 DYHKUMA  MEXKAY  CPEeAHErofloBbl-
MH  3HAYEHHSIMH  BbiHOCA  TeNa
/ T o S VI (S L | (102 ggaa/u) us Cesepuo#r AT.IaH-
2 4 b\ & 10 12/l ibTrem THER B Apkruxy B caoce 0500 m
wa paapese Bapenufypr — KpOMKa
02 abaa 10 2° B. A. H TOAOBBIMH HHC-
Jamit 6JOKO-AHeH Ha noJayuapuy
YA
L

[Ipupeaenunie 310ch CBA3M He orpanHyuBalotcs cyrybo mosnasa-
TeJAbHBIM ACHEKTOM, @ HMEIOT M TMPOrHOCTHYECKOe 3HaveHHe, nbo Koje-
6auus BuiHOca Tensa B JleaoBuTwiit Gaccelin, Kak CJaeayeT H3 MHOro-
YHCAEeHHbIX paboT, onpejeseHHbiM 00pPa3oM BAHAKIOT HA JIEAOBHTOCTH
Apkruku. Tax, CYULECTBEHHOC YMEeHbIICHHE BbIHOCA Tenja B APKTHKY
B IICCTHACCATHIX rOJlaXx CKA3a]0Ch B TOM, YTO B CEMMIECATHIX rojax
MPOUCXOAMJIO YBeIHYEHHE JEJOBHTOCTH  (MPOHCXOAHI0  yBeJHYEHHE
TONUIHHB! JIbAOB, HX CIVIOYEHHOCTH M NPHOAHIKEeHHe JIETHEeH KPOMKH K
nobepexnio).

B cBOI0 ouepe/ih ¢ KoaeGaHHAMH JICAOBHTOCTH, OKasbiBaiouleli 006-
paTHOE BJHSHHE HAa HIDKHHE CJ0H aTMocdepbl, cBi3aHa onpeieneHnas
BEPOATHOCTE DOPMHPOBAHHS JETHHX UHPKYISUHOHHBIX ycaosHi. Ha-
NpUMep, BLISIBJACHO, YTO MOCJ€ MOJ0BOTO BHIHOCA Tenja B APKTHKY ue-
pes ®apepo-lllernanackiit npoans pasmepom Gosiee 2000- 1015 kr/kaa
B JIETHHE Mecsitibl (Mai—HuIoNb) Nocaeayiouero rojia npeobsaaiaer me-
puAHOHAAbHBIA TH E-uupkyasuu ¢ sepoaTHocTbio okoso 60%, a npu
goiHoce Temsaa 1700-10'° Kkr/kaa noyTH ¢ Takoil e BepOATHOCTbIO —
mepranoHaabhbii THI C. He cayyaiHo nostoMy, 4To noc/je noBbiilieH-
HOrO BbIHOCA TenJa B APKTHKY JCTOM CJEAYIOUIEro rojaa BepoOsiTHOCTh
sacyxu #Ha ET CCCP pasnuna 57%, a B Kazaxcrane — 11%, Toraa kak
nocJe NMOHHKEHHOr0 KOJHYeCTBa BLIHEGCCHHOTO TenJa BEPOATHOCTb 3a-
CyXH cooTBeTcTBeHHO pasHa 38% u 67%.

YunTuiBas TecHyi cB#A3b Temnyoo6Mena mexay CesepHoi ATaaHTH-
Koi # JlesoBuTbiM GacceifHOM € HEKOTOPbIMH COCTOAHHAMH rJobalib-
HOM LHPKYJAUHH H nochenyioutee Gopmuposaline onpeaesenibix gopm
UHPKYJISIUHK, MOXHO 3TH NpsAMbie H o6paThble CBA3H BbLIPA3UTL CJe-
AYIOULell cXeMoli: aTMochepHas WHPKYJAUHI—TeNI1000MeH ATJaHTHKH
¢ ApkTukofi—atMocdepHas UHPKYJIALNHA (3aCyXu).

Cyas no Tomy, 4TO raobanbHble COCTOAHHA ATMOCHEPHON HPKYIA-
HH, OOYCAOBANBAIONILHE 3KCTPEMAJbHBLIE BEJHUHHBI OKEaHWYECKOro
Ten006MeHa, BCTPEUAKOTCA CPAaBHUTE/ILHO PEKO, NPHBEJCHHAST cXema
ABJSETCH JIHWDL 3MH30/10M B MHOrOJI€THEM B3alMOAEHCTBHH OKeaHa ¢
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aTMochepoi, 0JAHAKO YETKHM B3aHMOJCHCTBHEM, Pe3yJbTaThl KOTOPOro
He NnoratlaloTcst BMelaTe/ 1bcTBOM JAPYrux (hakTopos.,

Takum o6pa3om, MOXKHO CKa3aTbh, YTO OT/eJbHble «BLIOGPOCHI» BO
BPEMCHHOM XOA€ TOrO HJAW HHOTO NPHPOJAHOrO NOKA3aTeJs ABJIAKTCH
pe3yJbTaToM JABYX OCHOBHBIX OOCTOSITEJNLCTB: JHOO TakHe BbHIOPOCH—
PE3YAbTAT COBNAJCHHS 3HaKa BAHAHMA ABYX HAH 6osee (HaKTOPOB, JH-
60 pesyabTar cjayuas, Koria OAHH U3 BAHAIOUIHX GAKTOPOB HAXOJWTCSH
B COCTOSHHM 3KCTpemyma (cBoit BuibGpoc).

OTciola HanpauwiMBAETCs BHIBOJA O TOM, YTO aHajlH3 COOTHOLLICHHH
MEXLY ABYMS 3JIGMEHTAMH WM SBJACHHAMH 11eJ1eco06pa3sHOo NPOBOAHTL
B YCJOBHSAX, KOrla PaccMaTpHBAEMOMY BJHAIOIEMY (hAKTOPY (ero Bbi-
6OpKe) COOTBETCTBYIOT OAHHAKOBLIE COCTONHHS (3HAUCHHsI) BCeX npo-
uHX (pakTopoB. B 3THX UeNAX NOJE3HO WMETh CliellHa/ibHbie KaTajlory
SHAYCHHA KaX10ro M3 OCHOBHBLIX (akToOpoB (Hanpumep, noBTOpse-
MOCThL (popm uHpKydasitiu, xapakrepuctuku [IBD3, LA, I1LL, coaneu-
HOH AaKTHBHOCTH, paauyca-sektopa MIIB3) npu npounx npumepso
paBHLIX 3HAYEHHHAX.

Hesbllosinenne 31oro ycJaoBusi npu aHajuse cssseil coszgaer Bne-
4aTJeHHE O 4YPEe3BLIYANHOH CJAOXKHOCTH MPOIECCOB B MPHPOLE, O CaAy-
HAMHOCTH MOJYYCHHbIX BHIBOJIOB M B KPailHHX C/ay4yasX O HENo3Hapae-
MOCTH SIBACHHH. MOXKHO 6bl10 Gbl NPHBECTH €lle HeMaJlo NPHMEPOB
CBSI3H MEXKAY ri00anbHbLIMH napaMeTpamMyu aTMochepHol IHPKY/ISUHH
H FHIPOMETEOPOJOrHYECKHMH IeMEHTaM K, OIHAKO OFPAHMUNMCH JHILb
ePeyHCIeHHEM HEKOTOPLIX CBs3eN:

1) mexay tunom pacnosoxenus [TB®3 u kaaccamu anoMaanu
CPE/IHEMECSHHHON TeMnepaTypsl BO3JyXa B YKPYNHEHHBLIX paloHax
CCCP [11];

2) mexy BesHYHHOH paanyca-sekTopa MIIB3 u  BeposTHOCTHIO
zacyxu [15];

3) MEXKAy NOBTOPSEMOCTBIO PA3JHUHLIX MECTOMOJOXEHHH noaoca
UHPKyasuuK U ypoHem Apasbckoro mopsi [20];

4) mexay yucjaoMm OGJOKHPYIOLWIHX AHTHUHKJIOHOB M HMHAEKCAMH 3a-
CYULTHBOCTH aTMOcHepbl, B 4acTHOCTH, ¢ FHAPOTEPMHUECKHUM KO3(dH-
unentom [16];

5) mexjy crenenbio uaBuancTocTd [MB®D3 HroA0BBIM KOJHUECTBOM
OCAaNKOB,

[Ipu 3TOM cjeayer OTMETHTb, YTO TEeCHOTA CBS3eil KaK Nepeuuc:
JEHHBIX 3/1€Ch, TAK H MPHBEIEHHbIX paHee, B CYUIECTBEHHON CTeneH#
3aBHCHT OT TOr0, HCKJ/IOYEHbl HJIM HET M3 PAja Takue 3HayeHUs mpe-
JAHKTOPA, KOTOPbI€ HAXOAATCH B CJAYYEHHBIX COOTHOIIEHHSAX C JAAHHBIMM
npeankranta. [Toapo6uo 06 3ToM ckasano B [21].

M3 Bcero ckazanHoro B AaHHON MOHOTPadMH M H3 MHOTOMHCJIEH-
HBIX CCBIJIOK Ha paboThl MO aTMOCHEPHOH UHPKYJISAUHH CJACAYeT, uTo
obuias UHPKYAAUHS aTMOoCchepbl ABJACTCS BaXKHEHIINM 3BCHOM B KJIH-
MaTtuueckoii cucreme. Yepes Hee NpoHCXOAMT nepejaua M nepepacnpe-
ACJICHHE N0 3eMHOMY LIapy TEMJI0BOH HEePruu COJHIA H OKCaHHUYECKHX
Mace, MOCPEACTBOM €€ MOXKHO OOBACHHTL PAa3sHOro BHAA KoJeGaHu#
poleaiuero u Hacroswero Kauwmara [4, 13, 20, 44, 45], a 3HauuT, 1
ONpefesHTb B KAKOM-TO NPHOJIMIKEHHH BKJaJl €CTECTBEHHBIX W aHTPO-
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MOTEHHBLIX COCTARJSIOULKX B TEKYUIEM M MMPEACTOSUIeM KIAMUMATIUECKOM
npouecce.

Yuer armochepHO-IHPKYAAIKOHHBIX 3TI0X OYE€Hb BaXKEeH 445 BHOO-
pa meprHoAa NPH ONPeACJeHHH KIHMATHYECKHX HOPM, H60 NpPOH3BOJb-
Hbl (OCHOBAHHDBII Ha HACE MOJHOTH H OAHOPOAHOCTH KJIWUMAaTHYCCKOMN
HHGOPMALUHK) BHOOP NEPHOAA -MOXKET NPHBECTH K TOMY, YTO KaK HOP-
Mbl, TAK H @HOMAJIHK OT HHX B CO3JaBAEMbIX KJHMATHYECKHX ClpaBO4-
HHKAaX PHCKYIOT 0Ka3aThCH BEChMa HeXapPaKTePHBIMM AJsi  NPeACTOs-
IEro MepHOAa H BMECTO M0Jb3bl MPHHECTH Bpel MNOJb3oBaTesim. Yc-
TAHOBJEHO, YTO NpH npeobaasaHun AJUTEJILHBIX LHKJIOB B MHOroJeT-
HeM Xode ocalkoB (0OYCJOBAHBAEMbIX COOTBETCTBYIOULHUMH ULUHKJIAMH
aTMochepHOit LHPKYJISIHY) nocaealne kogaebaiotes, setom B 1,5 pasa
IpeBbIAS HOPMY A8 KoJdaeOdaHuii 0eccBA3HOIO psaaa, @ Npu KOPOTKHX
IHKJMaX — B [ABa pasa.

[JaBHefiimM NapaMeTpoM NpH MOMCJHPOBAHHN OXKHAACMBLIX H3MeE-
HEHHH KJaHMaTa JOJIKHA CJAYXKHTL LHPKYJfUHsS aTMocdephl, Hapsily ¢
yueTOM aHTponoresHoro (pakrtopa.

Koutpoab TeKYLHX AaHHBIX W OTCOPTHPOBKA BbIAAKLIMXCH <OLUIH-
00K» AOJIXKHBI MPOH3BOAHTLCA C VYCTOM LUMPKVISUMOHHOH (a 3HAYHT H
KJAMMATHYECKON) SMOXH.

[Iporsos rao6aabHelx napamMeTpoR aTMOChEpPHOH  UHPKYVISUHH
OYEHb BAXKEH C TOYKH 3PEHHS NEPCHEKTHBH X0jla BEPOATHOCTH Onac-
HBIX AJsl HaPOAHOTO XO03s1HCTBA ABJEHHH MOroianl (3acyxu, HaBOAHE-
HHfA, WTOPMOBAS AEATENLHOCTb M T. I1.).

He coeayer 3abbiBaTh H 0 TOM, 4TO armocdepHasi LUPKY,IslHs BO
BCEH CBOEH TOJLLe SBIAAETCH NMPEeMHHKOM KOCMHUECKMX H TeOJAHHAMH-
YECKHX BO3AeHCTBUH, O€3 yuera Hero MccJed0BaHHY HENnoCpPeACTBeHHBIX
cBA3el MeXAYy COJHUEM M KJIHMAaTOM, MEXAY TreoAHHAMHKOH H KJlH-
MAaToOM PHCKYIOT CTaTh MCTOYHHKAMH 3a0J1yIKACHHUH.

He OGyner, BHAMMO, NpeyBeJHUCHHEM, CKa3aTb, YTO MOHHTOPHHT
atMocdepHoil UHPKYASIIHH — BaKHeHIUH KOMMOHEHT MOHHTOPUHIA
Kaumara B ueqaom. M3 sroro caeayer, uro obuiyio HHPKYJAAUHI0 aTMO-
cpepnt W Tpex<jle BCero ee riaBHule riobaibHble napaMeTpsl Heobxo-
AHMO NPOJAOJIKATh H3Yy4aTh, U € OOAbIIHM BHHMaHHEM, Y€M 3TO HMeeT
MECTO B HacTOsiLee BpeMs.




rNTABA 8

CBSAI3U UMUPKYJISUHUOHHBIX MAPAMETPOB
C TMJPOMETEOPOJIOTHYECKHMH SJIEMEHTAMH

8.1. CBs3H UHPKYJASALUHOHHBIX NNApamMeTpPoB
C METEOPOJIOTHYECKHMH 3/eMEeHTaAMH

M3yueHne 3aBHCHMOCTH KJAHMAaTa ¥ MOTOAb OT aTMOC(HEpHOiH LHP-
KyJasilil — TEeMaTHKa MHOIMX yueHblX-mereoposoros [17, 32, 33, 41,
44, 45, 54, 58, 80, 83].

OcoGeHHOCTAM CBA3H TEMMepaTyphsl BO3AyXa U OCAAKOB C OCHOBHBI-
M HOPMAaMH UHPKYJSLHH KaK B MeCAYHOM, TaK M B CE30HHOM nJa-
He MOCBANIEHO MHOro pa6ot wkoasl Baurenreiima—Iupca u ero cro-
ponunkoB. Takue CBS3M MCCAeNOBaHbl Aas paioHoB Apktuku (7, 36,
37], Kasaxcraua [2, 8—16, 70] u B uenom aas noaywapus [36, 37].

Muoro pa6oT BHINOJHEHO TaKXe M0 BIAHAHHIO Ha TeMmepaTtypy BO3-
AyXa M OCaJKH KOMIJIEKCOB Pa3/HYHbIX NMapamMeTpoB UMPKYJALHH, Ta-
KHX, KaK (OpPMbl LHPKYJIALUHK H MECTONOJOMEHHS MOJI0ca UHPKYJIA-
HH, GOPMbI LHPKYJISIHHK H UEHTPLI AEHCTBHA aTMocephl, (OpMbI LIHP-
Kyasund ¥ napametrpu [I1BP3 [11, 15, 16, 18].

OnbiT NOKa3aJ, UTO HeJb3si paccMaTpPHBATbL CBA3H METEO3JIEMEHTOB
C KakuM-JH60 1mapaMeTpoM UHPKYJAUHH H30JHPOBAHHO OT APYIHX
06bEeKTOB LHPKYJISLHH H CUHTaTh Pe3yJbTaThl JOCTATOYHO XapakTep-
HHIMH, HOO KaXX/IOMYy THIMOBOMY COCTOSIHHIO OJHONO IHPKYJSUHOHHOrO
napameTpa MOryT COOTBETCTBOBATH JIOObie COCTOSIHMA APYrHX mnapa-
meTpoB. Hanpumep, XapakTepHCTHKH TeMmnepaTypbl BO3AyXa H ocaj-
KOB MJISl KaxJ0#H hopMbl LHPKYJASLMH 6e3 yuera MECTONOJIOXKEHHS M0~
JI0Ca UHPKYJSAUHH OKa3biBalOTCA Majo pasiHYHbIMH. Tak, 3uMHHe aHO-
MaJaHW Temrnepatypbl Bo3ayxa aaa 3anaanon Cubupu u Kasaxcraua
npH MepuaHOHAJAbHBIX hopmax uupkyasuuu Cu E otauyaiores apyror
apyra Ha 4—6°C. Ha Takoe e 4HCJ0 rpajycoB OT/IHYAIOTCA aHOMa-
JIHH MPH OJHOM M TOM XK€ THIE IHPKYJALHH, HO PasJHYHBIX MECTONO-
aoxenunx Il ITostomy ans oObsicHeHHs M IS TPOrHO3ZHPOBAHHS
aHOMAJNHI TeMIepaTypbl BO3AyXa H OCAAKOB 1eJecoobpasHo HMETb
KapThl pacnpeieseHHsi 3THX 3JMEHTOB [Jsl Pa3JHUHBIX COUeTaHWH
GOpM LUHPKYJAUHH H MECTONOJIOKEHHH NOJI0Cca LHPKYJISLHH.

Pucynok 30 mokaswsiBaeT, Kak BeJHKa MOxKeT ObiTb OTpHUATeIbHAsN
aHOMaJus TeMInepaTypbl B 3HMHHe Mecsaus Had 3anaaHoi CuOHpbiO M
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KaszaxcraHoM, ecan npeobsananue dopmbl E-UHpKyasinun coueraerci
¢ taiimpipckum T1LL. decats rpaaycos OTPHUATENbHON AHOMAAHH B
cpeiHeM AAS pAjaa clyyaes Takoro coyeraHus ¢opmber E u nosioca
LUHPKYJAAIHH SIBASIETCS MpefedbHbiM H3 BCeX APYIHX BO3MOXHLIX CO-
yetanuit. Ecin e cOnocTaBuTb 3TY aHOMAJIHIO ¢ aHOMaJ/lie# cpejHe-
MecAYHOH TemnepaTtypbl 3WMOH npu coueranun dopmbl C HHMPKYJIALUH
¢ GapenueBomopckuM pacnogoxenuem I, To mMbl yBHAMM pasinyue
aas paitonos 3anannoi CuGupu u Kasaxcrana B 13—14°C, a na ET
CCCP — B 8—10°C. M Takue nepexoisl He oueHb peikH, wubo TaH-
muipckuit T1LL B 42% cayuaes nepememaercs B 6oJiee 3anajiHblii Cex-
TOp, T. €. B OapeHueBoMopckuii. Uro ke xacaercs cMeH npeobaanai-
uteit uupKyasiunu popmol E Ha dopmy C oT mecsana K Mecsiily, TO OHH
TakKe He oueHb peakH. s 3UMHHX MecslleB OHH MPOUCXOMAT OKOJIO
40% cayuaee, n6o oT mecsina K mecsuy dpopma E coxpansercs 8 33%
cJlyuaeB, a B IIHPOTHBIH — mepexoauT B 28Y% cayuaes.

M3 Bbllen pHBe AeHHOT0, OYEBHAHO, CJEAYET, YTO OCHOBbLIBATH MeCsY-
Hbiif W CE30HHBIH MPOTHO3 NOroALl TOJBKO Ha 0XKHJIAeMOM THIE aTMO-
chepHOl UHPKYJASILHH ABHO HejocTaTO4HO. [IpeaBapuTe/ibHBIH NPOrHO3
LHHPKYJSLHE 00513aTeIbHO A0JMKEH XapakTepu3oBaThcsd B rJiobajibHOM
maciurabe, T. e. ¢ YUeTOM H THNA UHPKYJAAUHH, H MECTOMOJ0KEHHS
leHTpa uMpkyasuuu. B camom aene, Belb B IOHATHE W KPUTEPHH
AHarHosa THna (¢GopMbl) HHPKYJAALHH J060H CHCTeMbl KJiaccH(pHKa-
ILHH aTMOC(EpPHBIX MPONECCOB MOKA HE BXOJAHT Y4YET MECTOTION0KEeHHS
noaioca UHPKYJISIHH ceBepHoro noaywapus. [To cyuiecTBy, THMOBOE
MoJ0MKeHHe aTMOChepHONH LHPKYIAUHH — 3TO CHCTEMA PACMONOKEHHA
M IHHAMHKa JJHHHBIX BOJIH, 3TO OnpejeneHHas reorpadHueckas JOKa-
ausauus rpebuelt u aox6ud. M moban Takas JOKAJAH3aLHA MOXKET
MMETh MECTO KakK npH cHMMeTpHuyHoM pacnogoxeruu [IBD3 no orHo-
IMIEHHI0 K NapajjeiaM W LUEeHTPaJbHO-apPKTHYECKOMY UEHTPY UHPKYJf-
UK, TaK U npu cywmectserdHoM kpewe [ILl B ToT uau uHo# cekrop cy6-
apkTukiu. OlHAKO B NOCJeJHeM cJyuae B OIMH M TOT e paiiod Gyayr
MOCTYNaTh yKe JApyrue BO3JAYUIHbIE Macchl BO3jyxa. JlOCTATOYHO CKa-
3aTh, Hanpumep, uto THn C B coueranun ¢ GapeniueBomopckum [111
06yCJIOB/INBAET, KaK MpaBHJO, NOCTyIJIeHHe Ha Goabiuyio Hacte Espo-
neiickoit Tepputopu CCCP X0J01HBIX apKTHUYECKHX MaccC BO3AyXa,
TOr/la KaK 3TOT Xe THO npu pacnonoxenun [1L1 waa Tadimupom HaH
B 6oJiee BOCTOUHOM CeKTope APKTHKH cmoco6CTBYeT NMOCTYIJIEHHIO Ha
ET CCCP He apKTHYeCKHX Macc BO3JyxXa, a Macc BO3JyXa, KOTOpbie
MOCTYNHJH B TPEHJaHACKO-6apeHIIeBOMOPCKHiT pafion u3 ATJNaHTHKH H,
0o60oruys obJsacTb NOBBILIEHHOrO AaBjenns Hax LlentpanbHoit Espono#
uan CkaHaAuHaBHEH, 3aTeM B THUJY HBIPSIOUHX IHKJIOHOB BTOPraloTCH
B HanpagjeHuu LeHTpanbibix paiowos ET CCCP.

B [9, 10] npeanaranach THNH3AaNHA aTMOC(HEpPHBIX MPOIECCOB HA
6aze popm W, C, E, 3, M1, M2 no Bawureureiimy—I'Hpcy, HO ¢ yueTom
MECTONOJIOKeHHs UeHTPa UHPKyAsuHW. [Ipr 3TOM AJA TepPUTOPHH
Espa3sun npeanaranoce paccmatpuBaTh 24 pasHOBHAHOCTH IHPKYJA-
IIHOHHBIX KOMIJIEKCOB, KOTOPbIE YYHMTHIBAIOT OJHOBPEMEHHO M THII
HHPKYJALUHH, W TOMIOC UHPKYJALKHH, a TakXe B ONpejie/eHHOH cTene-
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BaxHOCTh HEMPEpbLIBHOrO OnpejeseHHss H yuyeTa AHHAMHKH LEHTpa
UHPKYJIAIKE OLEHHBAETCH HE TOJbKO TNPOTHOCTHYECKOH JeATelb
HOCTBIO, HO M H3YUYeHHEeM KJMMAaTHYECKOH H3MeHYMBOCTH, HOO Oyaer JiH
kped [1LL B TOT MAM HHOH CeKTOp MMM OyAeT UEHTPaJbHOE ero MecTo-
N0J0KeHHe B PAAE JET, OT 3TOro 3aBUCHAT H rOJOBble XAPAKTEPHCTHKH
TeMNepaTyp BO3ZAyXa M OCA/KOB MO paioHaM CEBEPHOro moJylapHs.
B neppoii raase yxe OTMEYAJOCh, HTO 3M0Xa MNOTENJeHHd, Haubonee
OTYETJHBOE NPOSIBJEHHE KOTOPOH Hab/i01aloch B BbICOKHX WHPOTaX
CEBEPHOrO MOJYIIapHS B TPHAUATHIX H COPOKOBBIX rojax TeKyuero
CTOJIETHS, COOTBETCTBOBaAA MOBHILEHHON MNOBTOPSEMOCTH 30HAJbHOM
UHPKYASALHY M MAKCHMAJbHOMY COKpalleHHIO  pajnyca-BekTopa
MIIB3.

Orcwanas unTaTe]s, uHTepecylouerocs Bansuuem auHamMuku [111 Ha
pacnpejesenue noJeil TemMmepaTypsl BO3AyXa, K NpeabliyuidM paGo-
tam [8, 9, 70], ocraHOBHMCH 3j1eCh KPaTKO ellle Ha SIBJEHHH, HMeIO-
meM 6oJabliioe 3HaYeHHWe A4S CBEPXAO0JArocpPOYHOrOo NPOrHO3HPOBAHHSA
3HAKa aHoOMaJHK{ TeMmnepatypbl BO3jyXa 10 OTAeJbHbBIM per’HoHam.
Peun uaer o ToM, 4TO JJHTE/bHBIE CEPHH MecsileB OJHO3HAUHOH aHO-
MaJHH TeMNepaTypsl BO3AyXa B TOM WM HHOM peruoHe (Hampumep, B
3ananuoit Cubupu wan ET CCCP) B ocHoBHOM OOYCJIOBJEHH TakKxe
KPEHOM UeHTPa LHPKYJALMH B PasHble YacTH TEPPHTOPHH APKTHKH.

Coorsercrsyounit ananna nokasan, Haax ET CCCP cepusi  mecsu-
HuIX- —Af, HauaBmiasca ¢ asrycta 1977 r., npojonxkanach 21 mec a0
anpeas 1979 r. BkaoynTessHo. Beero B 3ToM nepuoae HaGJ/104an0Ch
NSITh Pa3poO3HEHHBIX MECHAIEB ¢ NOJOKHTEJNbHOH aHOMaJneH Temnepary-
phi, a BCe OCTajibHble — C OTpHLATeNbHOH aHomaauell. MaBecTHo Tak-
xe, yto Haa Esponeiickoii Tepputopueit CCCP nocaenusis Tenaas ce-
pusi (T. €. MONOXKHUTE/bHA AHOMAJIHA CPEAHEMECSYHOH TeMIepaTyphl
BO3/lyXa), Hauapliasics ¢ HoAOGps 1982 r., 3apepunaacs maem 1984 r.
M3 19 mec umeau OTPHUATENbHYIO aHOMAJAHIO TOJbKO ABa — HIOHb H
asryct 1983 r.

Cpeansisi npoAOIKHTEALHOCT cepHit Af, KOHEYHO, KOopoye, YeM 3TH
H psijl APYTHX NMOAOOHBIX cepui, u paBHa 6—8 mec, npuuemM 0 OKOH-
YaHHA 3M0XH NJIAHETAPHOro NOTENJEHHA CepHH HMEJH CPeaHIon npo-
Jo/KHTeNbHOCTh 5—6 Mec, a nocne — 8—9. 3to obycaossieno fo-
BOJILHO PE3KHM H3MEHEHHeM PeXKHMa aTMOCHEpPHOH UHPKYJASIUHH MOC-
ge 40-—50 rr., Ha YTO YKa3blBAeTCH B MHOTOYHCJIEHHBIX OTEUECTBeHHbBIX
u 3apybexublXx paborax [4, 5, 12, 13, 19, 20, 78, 79].

STHM H3MEHEHHEM B pexuMe UHPKYISlHH, KaK yiKe yKa3hiBaJoch,
00yC/IOBJIEH CYILECTBEHHBIH TPEH, KOTOPHIH HMEEeTCst B MHOrOJIeTHEM
X0/€ rOZIOBOTO YHCJA MECSeB ¢ 3KCTPEMaJbHON aHOMaJHe#l Temnepa-
Typbl Bo3ayxa. Haauuue storo tperpa anas ET CCCP 3a 1947—
1976 rr. noxkaszaHo meronom cepuit. [lelicTBuTesbHO, pa3zbuB 3TOT ne-
PHOJL JIeT TOMoJaM H MOACYHTAB YHCJO CJAyuaeB B KaXK/0# 4acTH, mo-
ay4aem 4HCJO, He BXOJsilllee B CTaHAAPTHBHIH MHTEPBAJ JHOCTOBEPHOCTH
HYJA€BOil rHNOTe3bl O TOM, YTO B PALY HET TPeHaa.

[Tepexoast K pacCMOTPEHHIO CBA3CH Mexay aTtmocdepHbIMH ocal-
KaMHi ¥ mapamMeTpaMH UHPKYJSAUHH, HANOMHHM, YTO 3TOT 3JE€MEHT Xa-
paktepusyercs 06ojee MecTphiM pacnpeneseHHeM CBOHX XapakTepuc-
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THK MO TepputTopuu. [loaTomy uvale, yeMm no Temnepatype BO3Ayxa, aB-
TOPBI ONEPHPYIOT MAHHBIMH KaKHX-JIMO0 JAJIHHHOPSAABLIX NMYHKTOB JHOO
ocpeZlHeHHBIMH OCaJlKaMH N0 TOH WJIH HHOH 30He.

[Tepefinem K paccMOTpeHHIO KOHKPETHBIX NPHMEPOB CBA3H OCaAKOB
no MockBe 3a HIOHb H HIOJIb € NOBTOPHAEMOCTbIO MepHAHOHAJbHOrO E
THIA UHPKYAsiuuH. Beibop ann avaausa ocaiakoB no MockBe HMEHHO
3TOr0 THMA UHPKYJSIHH BbI3BAH TEM, YTO MO XapaKTepy BJMSHHA €ro
OH NPOTHBONOJIOXKEH ABYM /JADYIHM THMAaM (WHPOTHOMY H  MEpHAHO-
HasbHoMy C). Ilostomy, yuuteBas kosebakus OT roga K roay YHcaa
aHedt ¢ THnoM E, MBl OQHOBPEMEHHO YUHTBHIBAEM H POJb ABYX APYruX
THIIOB, HOO ¢ yBeJHYEHHEM [TOBTOPAEMOCTH LHPKYJAAUHH E yMmenbiiaer-
csi TIOBTOPSIEMOCTb ABYX JPYTHX THIOB H HaobOpOT.

Bo Bcex cesonax rosa ¢ tHnom E cBfizaH JAeHUHT OCAaJKOB, H He
TOJIbKO o MockBe, HO ¥ MO 3HAUHTENbHOI yacTH EBponeickoil Teppu-
topuu CCCP. [lostomy KpHBasi B3aHMHO-KOPPEJSILHOHHON QYHKIHH
MEXKY YHCJIOM JIHEH 38 HIOJIbL H KOJHYECTBOM OCaAKOB (MM) HauH-
HaeTcs ¢ oTpuuaTesbHOro Koappuuuenta —0,65 (puc. 31). Hososabho
BBICOKHE KO3(DQPHIHEHTH MNOJOKHTEJIbHON KOppeJAlHH, MpeBhliuao-
wne 0,40, 3aperucTpHpoOBAaHBl NMPH CABHIE CONOCTABJSEMBIX XapaKTe-
PHCTHK Ha BeJHYHHb OK0JIO 10 u okoao 32 ser. 3aech MOXKHO romo-
PHTb O UHKJIMYECKOM XapakTepe CBS3H MEXJYy OCaJKaMH H npouec-
CAMHU UMPKYJISAUMH MEPHAHOHAAbHONH dopmbl E.
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Puc. 31. B3aumoxkoppensunonsas QYHKUMA MEXKAY YHCAAMH AHEH ¢ THNOM E-UHpKY-
JALKHH B KOJHYECTBOM 0cajakoB B Mockse 3a HIOJb

B ta6a. 35 npupeneHbl HIOHbCKHE OCAaAKH B MHJAJHMETpPax H B npo-
lleHTax oT Hopmbl (B ckoOKkax) B Mockse no Tpem ¢opmam UHPKYyJIsi-
LUHH OTJeJbHO JJs (a3 MakCHMyMa M MHHUMYMa (mo 3 rojga H3 Kax-
no#) ll-neTHHX UHKJIOB coaHeuno#i akTuBHocTH. Hapaay c¢ cyumiecr-
BEHHBIMH Da3JHUHAMH B OCaJKax MexKIy Pa3HbIMH YCJOBHSAMH ILHPKY-
JSAUKH, cocTaBasiomlumu okosio 50% MHoroseTHe#i Hopmbl, Ha6JI0-
JlaeTcd 3aMeTHOe pas3jiiyHe B HIOHe AJIl OJIHOTHNMHOH UHPKYJAUMH B
3aBHCHMOCTH OT (a3bl COJNHEYHOH aKTHBHOCTH. Ecau paccMarpuBarth
BMecTe 1Mo obouM (akTopam, TO PasHOCTh B KpaWKHHX 3HaYEHHAX Ocal-
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Tabauya 35

Koauuectso ocaakos npu npeoGaananuu (Goaee 20 nuedt 32 mecsau)
pasanusbix GOpM UHPKYJAAUHH

o c g | PesmmEse
SHANCHASMH
Makcumym 96(135) 90(127) . 55(78) 41(57)
MusuMyM 76(107) 82(116) 50(70) 32(46)
Pasuocrs 20(21) 8(11) 5(8)

KOB MOJIy4aeTcsi BeCbMa CONHAHOH, 2 HMEHHO 46 MM, uau 659% ot mHO-
rosieTHed HOpMbl (71 MM).

[TocKOAbLKY CyliecTByeT MHEHHE O TOM, 4TO Kpome uuces Bojibpa
Ha METEOPOJIOTHYECKHE SBJCHHS BJIHMSET TaKKe YPOBeHb MarHur-
HOIl BO3MYILEHHOCTH (B 4acTHOCTH HHAeKc Kp), To ObijH ocyulecTBJe-
HBl CAEAYIOLIHE pacyeThl ¢ HIOHbCKUMH ocaakamu no Mockse. Otaednh-
HO ANIS cOBNajalomux (a3 MakcuMyMa H COBMajaloulnx ¢pas MHHHMY-
ma unces Boabdpa u K, BbiAeseHbl 10 Tpu roaa (scero 21 rox w3
MAaKCHMYMOB M 21 M3 MHHHMYMOB) H 10 HHM TMOJIYy4€Hbl CPE/lHHE 3HAYC-
HUS MIOHBCKHX OCaJKOB, KOTOpLIE OKa3aJHCh PABHbIMH COOTBETCTBEHHO
84 u 61 MM npu oBUUX CyMMax 3a Bce yuTeHHble rofbl 587 u 387 mMm.
[ToacTaHOBKON STHX A4HHBIX B COOTBETCTBYIOULYIO (opMmMyay aasi noi-
cueTa CTaTHCTHYECKOTO nokasareas fg4 [67] Obl10 noayueno:

s 29 _ B 6o i
@I —1519@+n 7
T+7—=2)7.7
a S;=3Sq.69=0,948.

Torna
P [IX’—X”I > 29]:2 [1 —S(I.GQ)]=
=2 (1—0,948)=2-0,052=0,104. “(5)

Ha ocHOBaHHM TAKOr0 MAJoro 3Hau€HHs p MOXKHO YTBEpPXKAaTh, HTO
pasJ/iHuiHe CPeHHX 3HaUYeHHH OCaJKOB MPH PasHbIX coueTaHusx a3
yices Boabha 1 MarHHTHOH BO3IMYLIEHHOCTH CyUIECTBEHHO.

ITocKOABLKY HMEIOTCA A0KAa3aTeJbCTBA CYUECTBEHHOrO BJIHAHS ABYX
VIOMSAHYTHIX (DaKTOPOB Ha BEJIHYHHY OCAJAKOB, NMPEACTABJSAJIO HHTEpEC
BBISICHHTE [OJII0 JIHCNEpPCHH, OOYCJHOBJACHHYIO HMH, OT oOlleH Aucmep-
CHH rOAOBBIX CYMM OCaJIKOB I10 CETH CTAHUMH NPH NOMOILH ABYX(paKTOP-
HOII MOJleJIH KJAaCCHUECKOro AMCHEPCHOHHOTrO aHa/Jus3a M TakKMM obpa-
30M BBIAACHHTH H JOJIO caydaiHoi aucnepcuu. as 310it mesan u3 pa-
na 1901—1967 rr. suiGpasbl rpynnsl JeT, XapakKTepusyioulHecsi 60Jib-
UMM H MaJjbiM YHCJIOM AHelt 3a roa ¢ npouneccamu popmu E, a Takxe
BLICOKHM W HH3KHM YPOBHEM COJHEeYHOH aKTHBHOCTH (uucen Boabda),
NMPpHYEM 3TH HCXOJHbIE JaHHbIE B3SIThl OJHAKOBO Mas 3] CTAHUHH 1O
EBpasnu. Pe3yabTarsl pacueTop npuBepeHn Ha puc. 32.
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B teppuToprasbHOM naaHe pakTopHaabHas AMCIEPCHST MNpaKTHYe-
CKH KoJiebJieTcst OT HeCKOJIbKHX npoueHToB A0 95. OaHako 3T KoJje-
OaHus MMEIOT 3aKOHOMEpHbIH XapaKkTep TeppPHTOPHAJbLHOro pacipeje-
JeHus. Bce noje dakTopHanabHOH LHCICPCHH Pa3jeieHO Ha OYarH, ye-
peayiolwHecs ¢ 3amaja Ha BOCTOK 006JacTiMH HU3KHX 3HaueHuid. Jlsa
NMOJIHOCTHIO OYEPUEHHBIX M3OJMHUSAMH MAKCHMYyMa PACMOJOXKEHb OAHH
Hag ET CCCP ¢ uenTpom Haj ee I0XKHOH IOJIOBUHOH, BTOPO#H Haj IeH-
TpaabHbIMH paioHamu Cubupu. B uentpe 060MX o0uaroB 3HaueHHSI
(paxropuasabHoii aucnepcun npeswiwaiot 90%. Hanx kpaiitnum 3anagom
Esponpt (y Aursiuu) u B paHoHe OXOTCKOro MOpPS [POCMAaTPUBAIOTCH
YacTH APYruX MAKCHMYMOB. 30Hbl MOHUKEHHLIX 3HAUEHHII BBITAHYTH B
MEpHAHOHAJILHOM Hanpas/jeHHH. OJHA M3 HHUX TNPOCTHPaAeTCs uepes
LeHTpaabHylo EBpony, apyras BjloJjb Mepuanana Ypaaa (60° B. 4.) u
TpeTbl — BAOJb MepuaunaHa 130° . 1.

Takoe pacnpenenexiie 30H W 04aros (AaKTOPHAJNBHON AUCIEPCHH
HeC/JyYaHHO M CHJIBHO HAllOMHHAeT pachnpeieneHHe MoJel aHoMaanu
TeMNepaTypel BO3JayXa M ocaakos npu E-uupkyasuuu. JlaBHo ycra-
HoBJIeHO [8—10], 4TO 30HBI, Ha KOTOpble MPHXOAATCH TMOHHIKEHHbIE
3Ha4YeHHs! GaKTOPHAJNBHON IHCIIEPCHH, H3BECTHbl KAK 30HbI, B KOTOPbHIX
THnbl E u C aas aHomaduit TeMnepaTtypsl BO3AyXa H OCAAKOB SIBJSIOT-
CA PaBHO3HAYHbLIMH, @ HMEHHO — TaM KaX/blii H3 3THX THIIOB MOXKET
06yCJOBHTL JI060H 3HaK aHOMaJMH ABYX PACCMATPHBAEMBIX 3JIEMEHTOB
noroiel. B aTux 3onax 6Gosee KOHTPACTHO BJIHSIOT MPOLECCH IHPKYIS-
UHH B pasjle/ieHHy Ha WIHPOTHbIe H MepuauoHaibHele (E u C BMecTe).

[lonbiTKK BbIAGNNTL cpeid (AKTOPHANBHON AHCHEPCHH OTAEJAbHO
BKJIaJ THNA E-UHPKYASIUHH W CONIHEYHOH AKTHBHOCTH MOKa3aJH, YTO
pacnpenejieHHe HX JOJH BJIHSHHS 110 TEPPHTOPHH MeHee 3aKOHOMEpPHO.
Tem nHe menee B KayecTBe OOLLEro MOXKHO CYHTATh, YTO OKOJO 65%
(paKTOpHAJbLHOH AHCNEPCHH NPHXOAHTCH Ha aTMOCHEPHYIO LHPKYJIs-
UHIO. DTO B OCHOBHOM KacaeTcsi LEeHTpaJibHBIX YacTeil 04aros MOBI-
WIeHHOH O0IepaKTOPHANBLHOH AHCIEPCHH.

B ra. 7 ykasbiBanock, 410 B psife paGoT NMOJNYYEHO A0KA3aTeJbCTBO
TOrO, YTO BHYTPH OIMHHAALATHIETHHX LHKJOB COJHEYHOH AKTHBHOCTH
CYLIECTBYET ONpee/eHHAas MOCJAeOBaTeNbHOCTE MpeobaafaHus TOH
HIH HHOH (OpMbI LUHPKYJAAUHH, a UMEHHO: B (ase MHHHMyMa npeol-
Jajpanue MepHIHOHaNbHOH (opmbl C, HakaHyHe MakKCHMyMmMa — ¢op-
mel LI # B mepBoit nosiopuHe cnaga — MepHAHOHaAbHON dhopmbl E. Ha
CaMOM MakKCHMyMe paBHOBeposiTHO npeobaananue u Il u E (B 3aBu-
CHMOCTH OT YeTHOCTH uHKJaa). M3 3Toro caeayer, uyto, conocraBiass
THAPOMETEOPOJNOrHYeCKHEe 3JIeMEeHTHI ¢ HMHPKYJIsIHeH, Mbl OJHOBPEMEH-
HO B TOH WJIH HHOH Mepe YYMTHIBA€M H YPOBeHL COJIHEYHOH aKTHBHO-
cTH. B cBOlo ouepean, cOMOCTaBISASI TOAOBbIE 3HAUCHHS THAPOMETEOPO-
JIOTHYECKHX 3JIEMEHTOB C (pazaMu COJHEYHOH aKTHBHOCTH, B CpeJHEM
MBI YYHTBIBAEM H BJIHSIHHE aTMOCHEPHOH HUPKYJIAILHH.

BaxHbiM ycaoBHeM npu AupdEPEHUHPOBAHHOM yuYeTe OAMHHA/NA-
THJIETHHX LHKJOB COJIHEYHOH AKTHBHOCTH B LEASAX MOKAa3a MX BJAMSHHUS
Ha aTMOC(HEPHYI0 UHPKYJALUHIO H THAPOMETEOPOJOrHYeCKHE 3JIeMEHTHI
AIBJISETCS] pa3leIeHHe 3THX IIHKJIOB N0 XOAy B HHUX TOKasaTeJseil yucen
Bosbha u uHAekca reomaruutHoOlN akTHBHOCTH K., HanpuMep, Ha ne-
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PHOAbl COBMAZAIOUIMX MAKCHMYyMOB, MEPHOABI COBNAJAIOUIHX MHHAMY-
MOB M NEPHOMABI, KOrjla MHHHMYMY COJIHEYHOH aKTHBHOCTH COOTBETCT-
gyer makcusmym K, wiu ero BerBb cnaaa. Ilpu sTtom nmewoTcs B BHAY
TPEXJETHS, CPEAMHHBIM TFOAOM KOTOPLIX FBJAIOTCH TOAB MaKCHMaJb-
HOM WM MHHMMAJbLHOH BeJMUHHB] NOKasareas B (pase UMKJA.

K uucay coBmajgaiolmlix MaKCHMYMOB OTHOCHTCH MAKCHMYyMbl B
nukJgax ¢ Homepamu 13, 15 u 19, Kk uueay CoOBnajaloliuX MHHHMY-
MOB — MHHAMYMbl MKy LHKIamu ¢ Homepamu 13 u 14, 14 u 15, 15
w 16, 19 u 20, a K uHCJly MEpHOAOB, B KOTOPBIX MHHHMYMY COJIHEUHO
AKTHBHOCTH COOTBETCTBYET MaKCHMyM HJH cnaj K,, OTHOCATCH MepHO-
sl Mexkay 16-m u 17-m, 18-m u 19-m, 20-M u 21-M UHUKIaMH.

AHanHu3 KOJIHYECTBEHHBIX NOKasaTeseld METeO3JIeMEHTOB MO 3THM
rpynnaM ToKasajd, 4To MeXKAy XapaKTepUCTHKAaMH HX HaOJIojaloTCH
fosiee 3HAUMTE bHBIE Pas3jiKudd, HEXeJH NPH aHajJu3e Mo Trpynnam
YeTHbIX M HEYeTHBIX LHKJOB. B Kayecrse npumepa paccMOTpUM TIO
TPeM YIOMSIHYTHIM Fpy[illaM MOBTOPS€MOCTh OCaAKOB (B MPOLEHTaxX OT
HOpPMBI) B Mae, HioHe, uiosie no m. Lleannorpaa (ra6a. 36). IToacuers
noKasaJjii, UTo pasJiHyHe OCAJKOB B MeCHAlbl, HMEIOLIHe BaXXHOe 3Ha-
yeHHe JIIsl Bererallud CeabXo3KyJabTyp B Kasaxcrawe, mo Tpem rpyn-
aM BHEUIHHX YCJOBHH BecbMa 3HayHTeJbHOe. B rpynne coBlaaaioUIHX
makcimMymoB 60% wmecsieB okasamuch ¢ ocaakamu Gosdee 140% Hop-
MBI, TOTJla KaK B TPETbEH Ipylie Ha TakHe OCAJKH MPHUXOAUTCS TOJbKO
6% . HaoGopoT, B rpynme ¢ copnajamwiinMu MHHAMyMamu B 69% cay-
yaeB ocaiku meHblie 80% HOPMBI.

Tabauya 36

Moeropsiemocts (%) MecsHHBIX CYMM OCajKOB
Nno Pa3JHYHBIM rpajlaudsM aHOManui ajs Tpex rpynn
couetanns (as COMHEUHON AKTUBHOCTH M MHAeKkca Kp

Maxcumym MaxcuMym Makenmym

e | SUEGER | omum, | cotmms

ocaaxos, % H MaKCHMYM H OMUHEMYM H MUHEMYM
Kp Ky Kp
<60 0 15 44
61—80 9 444 25
81—100 11 21 6
101—120 14 5 19
121—140 6 10 .
141—160 25 0 0
>160 35 5 6
Cymma 100 100 100
Uncao cayviaes 35 19 16

B kauecTBe MOATBEPIKAEHHS HECJYUalHOCTH paclpeiesieHHs I1O0B-
TOPAEMOCTH OCA/KOB IO rpynnam ycJoBui Oblil PACCUHTAH CTATHCTHYE-
ckuit kpurepuit ¥2. OH (B 3HaueHuu, paBHom 45,7) mokasas, 4TO IH-
noreza O CJyyaiHOCTH pacrlpejiesieHlsi 0CafikoB Mo rpynmam oTBep-
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raercst paxke Ha yposHe 3HauumoctTu 0,1% npu gecaTd cTemeHsx cBO-
6o/bl, M KOTOPLIX JOBEPHTEJBHON rpaHuuel siBasercs y2=29,59.

Her coMHeHuss B TOM, UTO BEpPOSITHOCTHbIe XapaKTEPDHCTHKH, MOMe-
mweunsie B taba. 20, NpeACTaBJAfIOT 3HAUMTEJAbHBIH HHTEpec B IJaHe
NepernekTHBHBIX coobpakeHHll B OTHOLICHHH (POHA JIETHHX OCalIKOB.

B 3akaiouenue JaHHOTO naparpada paccMOTPHM elle ocOGeHHOCTH
COOTHOLLIEHHI M@y NOBTOPAEMOCThIO OJOKHPYIOUIUX CHTYALHH H 3KC-
TpEMaJbHLIMH aHOMAJIMAMH CPelHeMeCAUHOl TeMIepaTypsl BO3ayXa M
MECSUHBIX CYMM OCA/JKOB, a Takxe Mexjy OJOKHPYIOIHUMH CHTyallHs-
MH W HM3BECTHBIM KOMIJIEKCHBIM HHIEKCOM CYXOCTH — THAPOTEpMHue-
ckuM Koadpuuuentom (I'TK) nmo I'. T. CensnnnoBy. K coxaaenuio,
KaTta/jor OJOKHPYIOWHX aHTHUMK/AOHOB OrpaHuyeH 28 rojpamu, u 1no-
3TOMY cBSI3b ¢ 6/I0KaMu npoaHaJu3upoBana 6e3 yuera COCTOSIHHA HPY-
FHX UHPKYJASLUHOHHBIX MapaMeTpoB.

YYuTBIBASl pasjinuuMe pajHalHOHHBIX NPOLECCOB B YCJOBHAX AHTH-
UWHKJIOHOB JIETOM W 3HMO#i, CBA3b MEXIY 3KCTpeMyMaMH TeMmepaTyphl
BO3jyXa M OJoKamMu paccMoTpeHa no cesoHam. B raba. 37 npuseje-
Hbl COOTBETCTRYIOUIME pacyeThl MO TeMOepaType BO3JAyXa AJS BOCbMH
vkpynHenusix paiionop CCCP.

B netHee noayropue B GOJbLUIHHCTBE PAHOHOB 3KCTPEMaJibHO Tell-
Jble yCJIOBHST (POPMHPYIOTCH MpH 60JbIUEH NOBTOPSIEMOCTH GJIOKHPYIO-
ILMX CHTyallMii, HeXKeJli SKCTPeMaJbHO XoJojaHbe. PasnocTh uucia
aued 6auska K asym. Toabko B Kazaxcrane u B Cpeanelt A3uu B 3Kc-
TPEMaJibHO XOJOJAHBIE MeCSlbl CPEAHAA NPOAOIKHTEILHOCTL OJ0KH-
PYIOIHX CHTYAUHH BoJbllle, HexKelH B 3KCTPEMaJibHO Temabie. 310, no
BHAHMOMY, OObACHSIETCSH OOJBIIHM CYTOYHBIM XOJOM TeMIlepaTyphl
BO3JlyXa NpH MaaoobaauyHoil 1noroje Hajl pPaBHHHHOM CynecyaHou no-
BEPXHOCTLIO 3@ CYET CHJIBHOrO HOYHOTO BBLIXOJIaXKHBAHHS.

Tabauya 37

Cpepnee uucio jaHel ¢ GAOKHPYIOUIEH CHHONTHYECKOM CHTyauuen
NPH SKCTPEMAJbHLIX 3HAYCHHSX CPeAHeMecauHONW Temneparypul sosayxa (A7 > a)

Jleruece non)grrnnuc 3uMmuee noayroame
(IV—IX) (X—TII)
Yrpynuennne panonst

9KCTpe- 3KCTpe- aKeTpe- IKCTpe-

MaanHO MAaAbHO MAaJAbHO MAJABLHO

TENJO Xo0h0AHO TEmao X0J10aH0
ET CCCP 15 9 6 10
Cesepnas nosoBuna ET CCCP 17 9 8 10
KOxuan nonosuna ET CCCP 6 1 4 3
3anajuas Cubupsb 7 3 2 5
Kazaxcrau 4 5 6 3
Cpenusiss Asus 2 5 2 4
Bocrounasi Cubups 3 1 1 1
Hansuuit Boctok 4 2 2 0,3
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B 3uMHee MoJyrofue B Le/oM AJf BCeX PAHOHOB XapakTeépHa OTHO-
cHTenbHAs 6JH30CTh NOBTOPAEMOCTH -aHTHILMKJIOHAJIbHBIX YCJIOBHH, XO-
Tl B a3MATCKHX paiOHaXx 3HAKH pa3jH4us He OAHHAKOBBHI.

COOTHOLIEHHS MEXKJY YCTOHYMBOCThIO OJIOKMpYIOUleH CHTyauuun H
ocajikaMi PaccMOTpeHb B cpeiHem 3a roa. [Ipu stom mop 3KCTpe-
vAaJbHBIM M36BITKOM OCajAKOB B YKPYNHEHHOM paioHe mnojpasymeBa-
nock Haauuue Ha 50% u 6oJee naowaju paioHa ¢ ocadKaMH =>120%
4 He meHee uem Ha 30% miowanu ocaakn =>=160% wnopmel. K xaaccy
«9KCTPEMaJbHbI AePHINT» OTHECEeHb cjyyaH, Koria Ha 50% u 6oJuiee
nJomaAn paiiona sbinaau ocaaku <<80% u He MmeHee uyem Ha 30% —
ocanku <<40Y% HOpMBIL.

Tabauua 38 NMOKAa3LIBAeT, UTO MO BCEM YKPYMHEHHBIM panoHaM SKC-
TpeMaJibHblil Je@HuHT ocaikoB GopMHPYETCs MpH 60ablwel obmen 3a
MecsillL TIOBTOPAEMOCTH OJIOKHPYIOUIUX CHTyauHi, OObIUHO JIHIIEHHDIX
0B61auHoCTH M ocankoB. dto npeppimenne na ET CCCP u 3anaauoi
Cubupu JAOXOAMT JO TpPexKpatHoro. B cpeaneMm s BOCBMH pailoHoB
3KCTPeMabHblil H30BITOK OCaAKoB ObiBaeT npu 2,4 nHa ¢ 6a0KamMu, a
yKCTpeMaJbHbli AePHIHT — NpH LIECTH Guaokupylomux ansx. Ha#u-
GoJiblilee pa3juuMe B 3TOM OTHOLIEHHH HAGJI0AaeTCsi Ha TEPPHTOPHH
ceeproft nosiopuiel ET CCCP (cooTBeTcTBEHHO TpH M OAMHHALUATH
aneit). Paja cayyaeB IMOKasbIBaeT, 4TO 3/1eChb MPH 15 u Hosee gHAX ¢

Tabauya :{8

Cpeanee uucao anell ¢ GaoKUpyOUIeH
CHHONTHYECKON CHTYAlUKeH NpH 3KCTPEMAAbHBIX 3HAUEHHAX
MECAYHOH CYMMBI OCA/LKOB

Axcrpe- 3KcTpe-

Y kpynuennnf panon MadbHbBA MAaAbHBIA

H30HTOK aeuuur
ET CCCP 3 10
Cesepuast nonosusa ET CCCP 3 11
KOxuas nonaosuna ET CCCP 2 5
3anaanas Cubupb 2 6
Kasaxcrau 2 3
Cpenanas Asust 3 7
Boctounas Cubupb 1 2
Hansuuit Boctok 3 4

GJOKMpYIOLLEl CHHONTHYECKOH 0GCTaHOBKON IKCTpeMalsibHasi aHoMaJiua
ocaikoB ObiBaer B 70% cuayuaes.

Kak ynoMsHyTO Bbillle, YCTOHUMBOCTb OJOKHPYIOUIHX CHHOMTHYE-
CKHX YCJOBHIt CONOCTABJAJIACH TAKKE ¢ BEJIHYHHOH HAPOTEPMHYECKO-
ro Ko3(p@HIHEHTa, BbIPa’KaIOUIET0 OTHOUIGHHE KOJHYECTBA OCA/LKOB,
yMHOXKeHHOoro Ha 10, K cymMMe aKTHBHBIX CPeJAHECYTOUHBIX TeMNepaTtyp
(=>10°C). PesyabTaThl, NpHBEAEHHbIE B 1a6s1.39, CBHIETEJBLCTBYIOT O
TOM, 4TO YBeJHUEHHE uuc/a jJHel ¢ 6JOoKHpYyoUler cuTyalnueii B pamo-
HEe MPHBOJMT K CHHXKEHHIO BEJHUHHBI THAPOTEPMHUYECKOTO KO3 PHILH-
eHTa, BHIPAXKEHHOrO B HAIUUX pacyerax B BHAE NEPBOro KO3(pdHuUHEH-

91



ta pasaoxeHns 'TK mo ecTecTBeHHBIM OPTOrOHa/IbHbBIM  COCTAB/SIO-
ILHM, 3Ha4YeHUs KOTOpOro aiob6e3no HaM npenocrasudia A. B. Memepckasi.

Haun6oJbliero pasjiuuyus 4ucao AHel ¢ OGJOKHPYIOWLeH CHTYyalHei
JAOCTHIaeT MPH aHajaH3e OTHOCHTENbHO O0ubuied Tepputopuu. Tak, B8
uesom Bes Tepputopus esponejickoit yacth CCCP  xapaxrepusyercs
NpH A4HHOM HHJEKCe 3acyllauBocTH B 3Hauenun <<1,0 B cpeasem 32
AHAMH ¢ OJIOKHPVIOUICH CHTYalHeH, YyTO B MOJITOPAa pa3a npesblliiaer
YUCJIO0 TAKHX JHeH 3a ce30H npu uHuexkce > 1,0.

Tabauya 39

Cpennee uucao 0a0Ko-AHel 3a maii—asrycT,
COOTBETCTBYIOLICE Pa3auiHbiM rpynnam napamerpa I'TK

Ipynna I'TK Pas-

VEpynHensni pahon T l P HOCTH
ET CCCP 21 32 11
Cesepnas nonosuna ET CCCP 20 24 4
IOxuas nososuna ET CCCP 11 16 5
3anaanas Cubupb 14 18 4
Kasaxcran 9 14 5

JlanHoe 06CTOATENbLCTBO CBHAETENBLCTBYET O TOM, 4TO Ha TepMoO-
FHIPOMETPHUYECKHI PEXKHMM KaXKJA0ro pafioHa BJHAIOT YaCTHYHO GJOKH-
PYIOLIHE CHTYAIHH COCEAHHX PAMOHOB, I/l JOKAMH3YIOTCH HeHTpul 6J0-
KHPYIOUIHX aHTHIHKJIOHOB.

KoahdhuuuenT Koppeisiliud MexK1y YHcJoM AHeld ¢ OGJIOKHpYlouleH
CHHONTHYeCKOH cuTyauueit u peanuntoi napamerpa [TK no ET
CCCP B ueaom pared —0,38. KospdhuunenT 3T0T cTaTHCTHUECKH 3HA-
uuMm Ha 5Y%. das apyrux (6onee menKHX) paHoHOB KO3IDPHUHEHT
CTATHCTHYECKH HE3HAYMM.

8.2. CBsi3¥ MeXJY UHPKYJASUHOHHBIMH napaMerpamu
H CTOKOM peK

31ech Mbl PACCMOTPHUM TOJbKO Mapy NPHMEPOB COOTHOLIEHHH MeX-
Ay UMPKYJSIUHOHHBIMH TapaMeTPaMH H CTOKOM peK, HO aHaJIorH4Hbie
pesyabTaThl HMeioTcsi Takxke no pekam Cesepnas [suna, Kawma,
Huenp, Hou, O6s.

Pucynok 33 nokasblBaeTt, uTO aHOMaJ/IHH TOJOBOH MOBTOPSEMOCTH
dopm uupkyasuun (W, C, E) u cpeanerofiosbie pacxoibl pek TeCHO
CBSi3aHbl, IPUYEM BO BpPEMEHHOM XOJe HaMeyaeTcss UHKJIHUYHOCTD.
31ech Mbl ONATH BCTPEUAEMCS C LHKJIOM OKOJIO OJAMHHAALATH Jer. Xa-
pakTepHO, YTO CHHXpPOHHas cBfidb (R==0,67) ycTynaer ypoBHIO CBSI3H
IPH 1Llare B HECKOJbKO JeT, rae oH joxoaut no R=0,80. B npome-
KyTKe 5—8-JIeTHero CABHra TOJOXKHTE/IbHAS KOPPeJsillisg CMeHseTcs
oTpuiaTeabHol, goxoasuei g0 R=—0,80. Koppeasuus npu BpemeH-
HOM casure B 11 ger umeer yposenb nopsjaka 0,59. CaegoBarenbHo,
VPOBEHb CBSI3H MEX/Y MOBTOPAEMOCTHIO GOPM UMPKYJIAUHH W TOLOBbBI-
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MH pacxolamu (10 KaJeHLapHbIM rojam 3a 1901 —1955 rr.) BOAb
Bosiry a8 NoAaBasionero 60AbIUHHCTBA PACCMOTPEHHBIX CABHIOB Ha
CTOJABKO BBICOK, YTO NpeAcTaBiaseT G6GOJbLONH MPOrHOCTHYECKHH MH-
Tepec.

RiT)
a8k

= 0. 8 L 1 1 1 )
g 2 4 6 & 0 27T nem

Puc. 33, BaauMuO-KOpPpeasuHONHAR (DYHKUHA MEKAY aHOMaJHs-

MU TOBTOPAEMOCTH POPM UHPKYJIAUHH (MATHICTHHE CKOAb3sLIHE

JHAueHHs) M CpeAHeroAoBmMH pacxogamu p. Boaru y r. Ky#HGu-
mesa (CeMHJICTHHE CKOAb3ALLHE 3IHAYCHHS)

Ypasienusi perpeccHu, NocTpoenHbie no Kosdduuuerram ocobbIX T0-
qeK KPHBOIl B3aHMOKOPPENAUHOHHON (DYHKIHH, [O3BOJIMJIM paccuu-
TaTh Pacxojbl BOJbl C BbICOKOH 06ecneyeHHOCTbIO.

mle

270
N
N

220

170

7 2 0 i 1 b 1 J
7950 1955 7964 7965 1970 1975

Puc. 34. Paccuntaunnie (/) no ypaBHeHWI0 perpeccuu (y(x)=282—4,1x) u
HaGmoaeunbie (2) anaucuun rogosoro (X—IX) pacxoaa soawt (M3/c)

B KauecTse BTOPOro MpHMEpa PacCMOTPHM COOTHOLICHHS MEXAY
pacCYMTAHHBLIMH M HAOJIOJACHHBIMH 3HAYEHHSIMH TOA0BOrO pacxoaa BO-
asl p. MUpreimn y r. ToGosibeka (pue. 34). PHCyHOK nokasbiBaer, 4To C
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NOMOLLbIO YPaBHEHHS PErpeccHH, rie B KayecTse aprymedra (x) Ba3si-
Thl NOBTOPAEMOCThL OJOKHPYIOUWHX GapHYECKHX CHTYAUHH B CPEAHHHOM
peruoHe, Kyaa BXoauT Gacceiin sogocbopa p. HUptbiln, MOXHO A0BOMb-
HO YCNEeUIHO paccUHTaTh pacxoa p. Mprwim.

Ta6auya 40

[epeucHn Hauboaee TecHbIX CBA3CH CTOKA pex

¢ napamerpamu arMochepHoil HHPKYAAUHH

Xapastepncruka
ILInpRy ASUBOEANR BapaMeTp CBAIN

Pexa H TEPHOL ero yyera
& ] &
[lewopa Cymma Gaoko-anert 3a X—IV no ce- —0,80 0,070
seproit noaosune ET CCCP
Cesepnas puua Uucno auei ¢ tunom E-umpkyasuau —0,65 0,069
3a X—III
Kama (y r. INlepmu) Cymma OGaoko-axei no pafiony Gac- —0,67 0,108
ceitna 3a X—II1I
Boara (y r. Ky#Gbi- Cymma Gaoko-auwet no ET CCCP —0,67 0,108
uiesa) 3a X—I1I
Boara (y r. Ky#b6n- AHOMaJuA TroOAOBOH  NOBTOPSEMOCTH —0,81 0,048
uieBa) tuiioB W i C 3a 6 npeamayuux Jer
Hproiw CymMa 610KO-AHEefl No CpeaHHHOMY —0,68 0,176
pernony 3a X—IX
Tabauya 41

Xapak TepPHCTHKH PErPecCHOHHBIX PACMeTOB FOAOBOI0 CTOKA HEKOTOPHIX PekK,
3aTPArHBaACMBIX NEPeOPOCKON BOAHMX pPecypcos

Peynoft Baccen H npeankrop

CrarucTuuiccikue Cesepuan
XApaKTEPHCTHRM Cenepnas Nenna, Boara, MpTraur,
Gfo“:;: : tuxnyﬂE‘- ::3 GA0K0-AHH 6GAOKO-AHN
R —0,62 —0,65 —0,67 —0,68
0,122 0,069 0,108 0,176
Vpassenue y=83—3,7x y=149—25x y=165—6x y=282—4,lx
perpeccuu

Omn6ra ypasue-
HHH perpeccuu

Cesizp  Mexay
PacCYHTAHHBIMH
H HabMOIeHH bl -
MH 3HAYCHUAMH R

50,6 48,6 25,5 26,6

0,96 0,49 0,67 0,71
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Ilanublit NpUMEpP MOKA3bIBAET BLICOKYIO MOroA000pasyiouly podb
6N0KHPYIOWHX AHTHUHKJIOHOB. Pe3yapTaThl APYrHX COMOCTaBJAEHHH
Pa3iHYHbIX HUHPKYJIAUHOHHBIX NapaMeTpoB CO CTOKOM peK MpPHBEACHb
B 1a61. 40 1 41. OHH NOKa3BIBAIOT, UTO KaK OCHOBHBIE GOPMBI LHPKY-
JISIUKH, TAK H OJOKHPYIOULHE aHTHUWKJIOHB B TOM WJIH HHOM perHoHe
JIOCTATOMHO TOYHO OTPAXKAalOT TAKOH CAOXKHLIH 3JEMEHT, Kak CTOK
60JbIWHX peK, HMeKUIHX 6acceifiHbl BOAOCO0PA B COTHH THICHY H MHJ-
JHOHBI KBaApaTHeIX KujomeTpos. [lostomy obocHoBanuo 6yaer cka-
34Th, UTO A/l MOHHTODHHIA KJHMaTa H VIl MPOrHO3HPOBAHUS Ha fep-
CNEKTHBY Henb3st OGOHTHCH Ge3 COOTBETCTBYIOUIETO MOHHTOPHHrA rJo-
GaNbHbIX MapaMeTPOB UHPKYJSAIUHH H HX TEpPCHeKTHBHOrO MPOrHO3H-
poBaHusl.



3akJaoueHue

[To BceMy KOMILJIEKCY BONPOCOB, PACCMOTPEHHbIX B BOCbMH IJlaBax,
MOXKHO C(HOPMYJIHPOBATH CIAEAYIOLUIHE BbHIBOJBL:

1. Paspa6oTaHbsl OCHOBHble NPHHUHIILI TapaMeTpu3alny TaKuX
CPABHUTEJBHO MaJ0 U3YYCHHLIX CHHOMNTHYECKHX OOBEKTOB, Kak (popmbl
BLICOTHOrO OapHYECKOro MoJis 110 CeKTopaM CeBEPHOro MOJaylIapHus,
nJaHeTapHasi BbICOTHAs (ponTabHas 30HA, OJOKHPYIOLIHE CHTYAUHH.
C noMolbIO KOJHUECTBEHHBIX KPUTEPHEB OOBLEKTHUBHBIM CNOCOGOM Ha
9BM co3saHbl KaTaJgoru HX napaMmerpos 3a nepuoj ¢ 1949 no 1979 r.
Takum o6pasoM, uH(poOpMaUHA MO ITHM NapaMerpaM, 3anHcaHHas Ha
MATHHTHBIE JIEHTBl, MOXeT OblTh JOCTYIHOW AJS WIHPOKHX HCCAenn-
BAHHH.

2. [ToayueHbl MHOroJeTHHE TPEHABl H A0JS BJAHSIHUA B oOLIeHd AHMC-
MEPCHH TaKHX LHPKYJISIMOHHBIX OODBEKTOB, KAaK THNbl arMocdepHon
UWHPKYJSILHH, (OPM BHICOTHOr0 6apHyecKOro MoJisi, NJaHeTapHoi Bbl-
COTHOI (PPOHTAJBLHOH 30HbI, 110JI0CAa ATMOCHEPHOH UHPKYIAILHH, 1I€HT-
poB JAeiCTBHS aTmocdepbl, OGJOKMPYIOUIHX CHHONTHYECKHX CHTYAlMH.

3. TTokasaHo, 4TO XapaKTePHbIM NMPH3HAKOM MHOrOJIeTHEH TeH/eH-
LMK HHPKYJISILLHOHHbLIX APAMETPOB SIBJASETCH TPEH]l MOBTOPHEMOCTH CJ1Y-
yaeB 3KCTpeMaabHbiX 3HauyeHui. Tak, nociae 50-x roaos Habaiopaljcs
BOCXOMASIIIMHA TPEHA HHCaa MECALEB 3a roj ¢ npeobiajaHdeM OJHOro
H3 MEPHAHOHAJNBHBIX THMOB LHPKyJAAuUHH Ooaee 20 aHeH 3a mecsll npH
HE3HAYHTEJIbHOM H3MeHeHHH 0O6Lleli NOBTOPAEMOCTH 3a roj. ITHM 00b-
iCHSeTCS M TOT (PaKT, YTO UHCJIO MECALEB 3a rofl ¢ IHKCTPeMaJ/bHOH
aHomaJneil cpelHEMeCSUHOH TemmnepaTypbi BO3AyXa Haj eBPONeHcKoi
yactpio CCCP, B Kazaxcrane u B CpeaHeit A3uu B nocaeiaHue necs-
THJAETHSI MOYTH BJABOE YBCJHUYHJIOCH IPOTHB Hayasa CTOJCTHS.

4, Ha ocHOBe psifla XapaKTePHCTHK MHOTOJETHHX KoJebauuii na-
paMeTPoOB LHPKYJsIKK NoKasdaHo, uto 30—40-e roawl ABAsIOTCH Te-
pHoaoM nepexoja obuieil UHPKYJALUHH H3 OAHOrO CTATHCTHYECKOTO M
¢GHu3HUEeCKOro pexkuma B JApyroi. AMNIANTYAB KoJaebanuii, aBTOKOppe-
JALHOHHBIE (QYHKUHH W TPEH/AbL 3KCTPeMaJbHBIX 3HAYEHHH nocJe co-
POKOBBIX I'OJIOB MOYTH BTPOE€ NPEBLICHJIN T 3HAYECHHS, KOTOpble Xapak-
Tepubl Aas 1901—1930 rr. EcrecTBeHHo, YTO COOTBETCTBEHHO H3MEHH-
JHCh H CTATHCTHKH KJIUMATHYECKHX 3JIEMEHTOB.

5. TloBTopsieMoCTh 30HAJLHONH WUHPKYJAUHH Haj AaTAaHTHKO-€Bpa-
3HHCKHM CEKTOPOM MNOJyllapHs fnocje nepuoia raobasbHoro norense-
HHSl 0 HavyaJla CeMHJeCATHIX roJ0B WHTEHCHBHO yMeHblUlagach, a HajX
THXOOKEAaHO-aMEePHKAHCKHM CEKTOPOM, Ha000pOT, HECKOJILKO YBeJIH-
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gyunack. Tem He MeHee r006anbhas 30HajbHas uupkyasuus (W,)
raK)e CTAHOBHIAch OoJsiee PeAKHM siBjieHHeMm, yem B nepsoie 30—
40 sner. EcTb OCHOBaHWS YyTBePxkK/laTh, YTO C HauaJjJa CeMHIACCATHIX
rOAOB H A0 TNMOCJAEAHEro BPEMEHH 30HaJbHAsh UMPKYJSLUHSA B 1eJ0M Ha
MOJIyliapHH CHOBA Y4aCTH/JACh, XOTS 3TO y4alleHHEe MOXKeT OKa3aTbCH
HEMPOAOJIZKHTEIbHbIM, HOO CKOPeEe BCEro 3TO OMEPEAHOH SMHU30J Ha re-
HepadbHONH TeHAeHUHH ocaabJjeHus 30HaAbHBIX MPOLLECCOB, XOA KOTO-
pHIX HANOMUHAET XOJ CTYNEHYATOH PYHKIHH.

6. Co BpeMeHH WIECTHACCATHIX rOAOB NPOHCXOAHJO YMEHblIeHHE
cpeAHeii N0 NoJAYIapHio WHPOTH H H3BHAHCTOCTH NMJIAHETAPHOH BLICOT-
HOH (DPOHTAJIBHOH 30HbI, UTO OODBACHAET TEHACHUHIO K MOXOJOAAHHIO
B BLICOKHX lIHpoTax, OO ¢ yX0/A0M OCHOBHOH (PpOHTANILHOH 30HBI Ce-
BEPHOTO NOJYIIADHS K IOIY YBeJAMUMBACTCH pe3epByap XOJOMHBIX apK-
THUYECKHX MacC, KOTOpble NPOHHKAIOT B CpPelHHE IIHPOTH BCe yaule M
qaute.

7. Ha ocHoBe aaHHbiXx 3a 90 ¢ JHIUHHM JeT BbiAEJeHbl 3MOXH OAHO-
POAHBIX COOTHOLIEHHH THIOB arMOC(HEPHOH UHPKYJIALUHH Ha noJylia-
pun. INokazano, uTo cMeHbl 3THX IJI06aJbHBIX IHPKYJIAUHOHHLIX 3MOX
HETKO CONPAXKEHbl ¢ Pas/HUYHBIMH peXHMaMH B JAHHAMHKE HCTHHHOrO
noJioca Bpautenus 3emJn. Tax, Hanpumep, BCE TPH 3MOXH C LUHPKYJIA-
uuei socrounoro (E) tuna B raobGaabHoM Macuitabe HMenH MecTto B
nepHoAbl MHHHMYMa paauyca-sekropa MIIB3.

8. Ha MHOrouncaeHHbX MpHMepax NoKa3aHa TecHas CBA3L MEXILy
MAKPOUHPKYJASILHOHHBIMH NapaMeTPaMH, ¢ OJHOH CTOPOHBI, H COJIHEU-
HOH aKTHBHOCTbIO H pajanycom-sektopom MITB3 —c¢ apyroit. Ito naer
OCHOBAHHE CYHTAaTh, YTO AHAJH3 CBA3CH MEXKIy rHAPOMETEOpOJorHye-
CKHMH BEJHUYHHAMH W UHPKYJAAUHOHHBIMH TlapaMeTpamMu HeoOX0AHMO
[POBOAHTDL NPH OAHOPOJIHBIX 3HAUEHUAX NPOYHX PAKTOPOB. DTOT NPHH-
uun cobuaioiieH B MoHOrpaduu B npuMepax aHajnza CoONpsKeHHOCTH
MEXI1Y UMPKYASUHOHHBIMH MapaMeTpaMH TaKUMH  3JEMEHTAMH, Kak
TeMnepaTypa BO3jayXa, aTMocepHhle OCaiKH W PEYHOH CTOK.

9. BoisiBJieHb TecHBIe CBS3H MeX/y ONpeaeJeHHbIMH pexHMaMH
rao6aJbHON LUMPKYJISIMH W HHTEHCHBHOCTBLIO  TemaooO6MeHa BOAHBIX
macc B caoe 0—500 m mexay Cesephoit Atnantukodh u JIe0BHTHIM
OKeaHOM. ITH aCHHXPOHHLIE CBSI3H onpejiejeHHbiM 06pa3oM oTpaxa-
I0TCA jAaJiee Ha nocJeayoled LHPKYJAAILHH B €BPOIEiCKOM ceKTope.

10. B npumepax aHa/iu3a HHPKYJASIHOHHO-KJIHMATHYECKHX CBA3CH
HCMOJB30BAH aBTOPCKHI cnocol® (GuabTpauuy CONOCTABAAEMbBIX PALOB
Ha OCHOBE (DM3HYECKOI'O aHaJH3a M KPHUTEPHEB KOJJIHTAUHOHHBIX KO3(d-
(hHUHEHTOB, B pe3y/bTaTe Yyero AOCTHraloTCs BbICOKHE KOPPeJsiTHBHbIE
COOTHOILCHHA.

11. TecHasi conps>KeHHOCTb MEXKAY 3JeMeHTAMH KJAHMaTa H KOMII-
JIEKCAaMH UMPKYJISIHOHHBIX MapamMerpos, BHfABAAeMas TNPH MOMOLIH
(PaKTOPHO-KOMMNOHEHTHOrO aHaau3a, JlaeT OCHOBAHHE CUMTATh, YTO MO-
HHTOPHHI ra100aNbHON UHPKYJAAUHY JOJKEH COCTABJAThL OAHO H3 OC-
HOBHBIX 3BCHLEB MOHHTOPHHIA KJHMAaTa. _

BoisiB/IeHHbIE 38KOHOMEPHOCTH NapaMeTpos oOuleHd UHPKYJIALUHH aT-
Mochepbl HMEIOT BaXKHOE 3HAUEHHE TaKXKe M  MOJAENHPOBAaHHA VO~
GanbHBIX ATMOCHEPHBIX MPOIUECCOB M KJAMMATHYECKHX INporHozos. B
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CBA3H C 3THM ocoOast 3a60Ta JM0/MKHA MPOSBJAATLCS B jlejie jaJibHeH-
HX HCCAeHOBAHHMH CHHONTHYECKHX OOBEKTOB B cucTeMe oOLiel uup-
KyJasiluu atMocdepsl ¥ HX BAHSHHUH Ha KJIMMaT.

[TepBoouepeanbiMu 3agauaMii B AaJbHEHIIMX HCC/AEJOBAaHHAX aT-
MOCOEPHOH HHPKYJISALHH, 1O HAUIEMY MHEHHIO, AOJKHB ObiTh CJe-
AyouHe:

a) MCCaeN0BanHe NPAMbIX # 0OpaTHBIX CBA3EH MEXKAY AJHTENbHbI-
MH OJHOPOJAHLIMH NpoLeccaMy Ha NMOJYUIAPHH H TENJOOOMEHOM MeX-
Jy OK€aHaMH, BKJIOUAIOUIHM KakK IMPOMEXKYTOYHOE YCJAOBHE JIeA0BIi-
TOCTh APKTHKH;

6) naabHelulee HccaeAOBaHHE COOTHOILNEHHH MeXAy raoGajbHbIMH
lapaMeTpaMH aTrMoC(epHOH WHPKYJNAIUHH M BHEIWUHHMM (PaKTOpaMH
KOCMHKO-TEOIMHAMHYECKOTO Xapakrepa;

B) BLISIBJIEHHE XdpaKTepa CBfA3eH MexAy A0JroBPEeMEHHbIMH H3Me-
HEHHAMH MAaKpONPOLECCOB B CEBEPHOM H I0XNKHOM MOJVIIAPHAX;

) HCCJe0BaHHe AMHAMHKM I006ajbHOH TpPONonayssl W ee B3au-
MOCBSI3€H KaK C H3BECTHBIMM TapaMeTpaMu UMPKYASUHH, TakKk H C
BHEUIHUMH 1O OTHOUMIEHHIO K OOlLeH UHMPKYJAUHH (PaKTOpamu,

A1) noJiHas OObeKTHBU3AUMA OMpeaesieHHs (popM aTMoc(hepHOi uup-
KyJslHH MO KJaaccHukauuu Baurenreiima—Iupca 3a Bech nepuon ¢
1891 r. 40 nocaesHUX JIeT H u3/JaHHe COOTBETCTBYIOLLETO CNPAaBOYHHKA;

€) mepexoj K peructpaiiu GJOKHPYIOUIHX CHHONTHYECKHX CHTya-
Ui aBTOMATH3HPOBAHHBIM CNOCOOOM;

XK) JajbHelliiee YTOYHEHHE NPHHIKIOB (AaKTOPHO-KOMIIOHEHTHOrO
aHa/M3a COOTHOIUEHHH MEMKAY UHPKYJISUHOHHBIMH W KJUMAaTHYECKHMH
napaMmeTpaMH.
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