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Komnbrorepubiii Ha60p H MAaKeTHPOBAHHE KHHTH
BbIIOJHEHbI aBTOpoM. llITpuxoBble pHCYHKH M
KapThl MOJATOTOBJEHbI K TEYaTH HA KOMIBIO-
tepe H.M. 3Bepkonoii, M.I'. Kynaxosuuem u
JI.B. Ha6oxkogoii.

NPEAUCNOBUE

Hcropuuecku ClI0XKHUIOCH Tak, 4To PoccHs cTosma B MEPBBIX psgax
pccsieioBaTenell CHera u Jb/ja, a B U3y4€HHH HEMOCPEICTBEHHO CHEXKHOTO
nokpoBa Oblna Bnepeau OonbimuHCTBA cTpaH. Paborer A M. Boeiikosa,
I"JI. Puxtepa, ILII. Ky3emuna, A K. [ljoHMHa coyxaT JTyqmIUMH 00pas-
L[@MH MHPOBOIt IuTEeparyphl o npobdnemMe u3yHeHHA cHera. CaMo CHero-
BE/IEHUE KAK YueHHEe O CHEXKHOM TOKpOBE, 3apoamBineecs B Poccum,
H3y4aeT LIUPOKHii KPYT SBJICHMH M TTPOLIECCOB, CBA3aHHEBIX C BOSHHKHOBE-
HHEM, CYILECTBOBAHUEM U CXOIOM CHEKHOTO TTOKPOBA.

B cuny tpyaHocTeit HecnenoBaHus NPUPOABI 3MMOM U HCTOPHYECKH
CIIOYKHBIIEHCS MPAKTHKH JIETHUX TeorpadUyeckux 3KCIEAUIANA 3HMHHE
0CcODEHHOCTH TIPHPOJIBI H3YUYEeHBl HEeJOCTAaTOuHO. bosee momyBeka Hazam
[ J1. Puxtep (1948) nucan, 4To NONBITKH OOBACHUTE TE MITH HHBIE (DAKTHI
TONBKO MpOIIeCCaMH JIETHETO Mepuo/a YacTo MOTYT NPHBOIHTE K OMIHO-
KaM, TaK KaKk 3MMHHE TIPOIIECChl MPOTEKAT OTIMYHO OT JIETHHX H
HaKJIaJbIBalOT OOMBIION OTHEYATOK HA PA3BUTHE BCEH MPHPOILL. B TakoH
€ Mepe 3TO 3aMeyaHue OTHOCUTCS M K UCCIeA0BaHHIO JIeAHHKOB, OTCyT-
CTBHE 3UMHHX WIM B KpalHeM cliyyae paHHEBECEHHHX paldoT MPHBOMHT
K HEMONMHOH XapaKTepHCTUKE 3BOMIOLMHU JIEJHHKOB, a YaCTO H K OIIH-
OOYHBIM BBIBOJIAM OTHOCHMTEIbHO POJIM 3UMHHMX M JIETHUX MPOLIECCOB B
HX peXHME.

Hnorna roBopsaT 00 00BETHHEHHH BCEX «3UMHHX» MpobiieM B crie-
IIMaJIbHOE Hay4yHOE HalpaBlieHHe — «3uMoBeneHue» (Ocokun, 1964).
llono6Hoe mpemsoxkeHue HENMb3s MPH3HATH YIAYHBIM. 3HMa Kak BpeMms
rojia B pa3sHeIX MECTax 3€MHOTO IIapa COBEpIIEHHO pa3Has U 4acTO MOKET
OBITH BecbMa JAJICKOH OT HAIIETO MPEJICTABIEHHS O 3HME KaK O CE30HE,
KOI'la Ha MOBEPXHOCTH NIEXHUT cHel. OHAKO NO CYLIECTBY BECh KpPYT
ACHCTBUTENBHO «3MMHHX» TPOOJIEM CBSI3aH CO CHEXHBIM TOKPOBOM H
paccMaTpHBaeTCs CHETOBEINEHHEM.

Cheroseznenne, B CBOIO 04€pe/ib, TECHO CBA3AHO C JIETHHKOBECHUEM,
TIOCKONIbKY OCHOBHEIM HCTOYHHKOM NUTAHHS JIETHUKOB CITY)KHT CHEKHBIH
{I0KpOB. 3a1a91 U3YYSHHS CHE)KHOTO TTOKPOBA HA JIEJTHUKAX U BHEJEIHH-
KOBOH TOBEPXHOCTH Pa3iIM4HBI, XOTS MPOIECCH ero (OPMHPOBAHUS U
NpeobpazoBaHust KMEIOT OIHY (DH3HIECKYIO OCHOBY. B 9T0il KHHTe IaBHOE
BHUMaHHe oOpamieHO He Ha JeTalkHOE HCCIEIOBaHHE MPOIIECCOB
Tb1000pa30BaHusl ¥ POJIKM B HUX CHEXXHOTO TIOKPOBA, @ Ha H3yYEHHE CHEra
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IIpeaucaosue

Kak NpUPOIHOTO hpeHOMEeHa, ABJIAIOMIETOCH OCHOBOH 3UMHHX MPOLIECCOB B
YMEPEHHBIX M TOJAPHBIX MHpoTaXx. COBMECTHOE PACCMOTPEHHE CEe30H-
HOTO H MHOTOJIETHETO CHEYKHOTO MOKPOBA UMEET CYIIECTBEHHOE 3HAYCHHC
He TOJBKO TIPH AHAJIN3E SBOJTIOINH COBPEMEHHOTO OJIEICHEHHS, HO H IIPH
pacCMOTpeHUH MPUYHH H MEXaHM3MA Pa3BUTHA JIPEBHHMX ONECHEHHH.

31ech 1 paccMaTpUBaro odure mpodieMbl GOPMHPOBAaHHS M PEKAMa
CE30HHOTO CHEXHOTO TMOKPOBA HA PABHUHAX U B TOPax, FOBOPIO O CHEX-
HOCTH KaK KOMILIEKCE TIPHPOIHBIX ABJICHHMH, CBA3aHHBIX C HAJIMYMEM Ha
3eMHOM MOBEPXHOCTH CHETA, aHAIM3UPYIO €T0 KJIMMATHYECKYIO POIb H
MECTO JEAHMKOB B I00aTBHEIX MOAe/AX KinMaTa. CHeXHbIH [TOKPOB Ha
JeJIHUKaX PacCMaTPUBACTCS OTAENBLHO Ul NEPHOIOB aKKyMYJISIHA H
abIALMM, a CHEeXHO-JICHOBBIC 00Opa30BaHHA BBHICTYNAIT KaK BaXKHBIA
00BeKT reorpaduyeckoii 000I0YKH 1 CITyKaT OCHOBOH IIALIMOJIOTHYECKOTO
paloOHHpPOBaHMA 3eMHOTrO IIapa. B xauecTBe MpHMepa KOMILIEKCHOTO
HCCIIEZIOBAHMS KPYITHON TPHPOIHOH HUBAIBHO-ITIAIMAIBHON CHCTEMBI 5
npeiararo reppuropuro 1lamupa u I'nccapo-Anas.

JlBe mepBEIe 4acTH KHUTY B 3HAYUTEILHOH Mepe OasupyloTcs Ha Mare-
pUanax KCIEPHUMEHTAIbHBIX HCCIENA0BAHUM, MOIYYEHHBIX Ha FHOXKHOM
CKJIOHE DiBbpyca, re g ¢ HeGoIBIIoH rpynIoi COTPYIHHKOB Bell Hab/I0-
JeHHs B TEYEHHE IBYX MOJHBIX JIET — ¢ CeHT10pst 1961 It 110 ceHTsibps 1963 .

B 1980-90-e rozasl npoM30ILI0 CTAHOBIEHHE KOCMHYECKOH [JISLHO-
JIOTUH, YTO OTKPBLIO HOBBIE [IEPCIICKTHBBI B HCCIEA0BAHUAX COBPEMEHHOTO
H MpOr{o3ax OymyIero pexuma JICIHUKOB. B KHMre s Takke paccmar-
PHBAI0 HEKOTOPEIE BOTIPOCK! H3yUYeHHS Kak 0ananca Macchl M KonebaHui
JEIHMKOB, B TOM YHcJie Ha 0a3e CIIyTHWKOBLIX HAONIONEHWMH, TaK H
KOHLIENLIMIO [IAITHOJIOTHYECKOH IeOMH(OPMALIMOHHOM CHCTEMBI, TTO3BOISAI0-
I1I€#, MOMMMO TIPOYETO, BECTH KOMIIBIOTEPHBIN aHAIN3 TUHAMHKH JIeHHU-
xoB. Ocoboe MecTo 3aHMMaeT NMpobdieMa TIALUOIOIHYCCKOTO MPOrHo3a
M Cyab0bl JIGTHUKOB B YCIOBUAX MEHAIOIIETOCH KIHMATa.

B nocneaHel 9acTH KHHMTH S OCTAHABIIHBAKCh Ha BOIPOCAX HHIKe-
HEPHOM ITISALMOJIOTHH B CBA3M C XO35HCTBEHHOH A€ATENbHOCTEIO JIIOEH B
HUBaJTBHO-IAUMATBHEIX yeaoBusx. OIHa U3 IIaBHBIX 33124 3TOH OTPaciu
TIAIMONOTHU — HCTIONBE30BAHKe CHera M JIbJa Kak MCTOYHMKOB MPECHOH
BOIBI: OT CrIOCOOOB MOJTYYSHUS JOMOIHHTEIBHON BObI ITyTEM HCKYCCT-
BEHHOTO YCWJIEHHsl TasHUS JIGAHUKOB [JO IPOoOIeMbl TPAHCTIOPTHPOBKH
aiic6epros k Geperam Adpukn n A3uu. 31ech U NPOOIEMEI JIEASHOTO
CTPOHMTENBCTBA, U OOpbOa ¢ rPO3HBIMU ABJICHHAMH NPHPOJbI, BBI3bIBAC-
MBIMH CTHXHHHBIMH HHBAJTBHO-TIIALMA/IbHBIMH SBJICHUAMHU, H HCTIOB30Ba-
HHE CHETa M JIbJA B SKOJIOTHYECKUX H PEKPEAIHOHHBIX LIeJIIX.

Yacmp nepBasn
CE30HHbIH CHEXXHbIA
MNMOKPOB 3EMAH

Tloo eonybwimu Hebecamu
Benuxonennvimu Kospamu,
Brnecms na comnye, cuez nexcum,
Ilpospaynstii sec odun uepreem...

A.C. MywKuH

Ha ceeme nem mocku maxot,
Komopoti crez 6b1 He 2anequsan.

B.JL. Iacteprakx

Maea 1

HEKOTOPbLIE METOAWYECKUE TNMPUEMbI
U3MEPEHUA CHEXHOIO NMOKPOBA

CHeromepHbie HabnwaeHUa B ropax

€roMepHsic HabMOIECHH B TOPHBIX paHOHaX BCIeJCTBHE OONBIIOH
Pac4NeHEHHOCTH pelbe(a 3HAYHTENBHO CIOXKHEe, HEJKEelU Ha
aBHMHaX. B ropax MpHXOIUTCS yYUTHIBATh aOCOMIOTHYIO BBICOTY,
KOHQHUI'YpalHio, IKCTIO3HUIHIO H KPYTH3HY CKJIOHOB, HX IOJIOXKEHUE 110
OTHOILIEHHIO K BIIaTOHOCHBIM BO3YLIHBIM MaccaM M K TOCIOCTBYIOIIHM
BETpaM, a TakKe CTPYKTYpY NMOBEPXHOCTH, Ha KOTOPOH OTKJIaJIbIBaeTCs
cHer. CHEeroHaKoILUIeHHE 3/€Ch OTIHYaeTCs GOIBILIOH IIeCTPOTOM, CBA3aH-
HOH TIaBHBIM 00pa3oM ¢ METEJIEBBIM Iepepaclpesie/ieHHeM CHera, Ipu
3TOM CHEro3amachl MOTYT Pa3/IMdaThCsA B HECKOJIBKO pa3 Jake Ha pAlOM
IEKAMUX yJacTKax.

Mapl.l]p}’THBIC CHETOCBEMKH I10 NOJIHHaM HE JaKT peaﬂbHOI“'I KapTHHbI
pacnpeneneHus CHEra B ropax. OdeHb 4acTO JOJHHEI OKa3LIBAIOTCA
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Yacts 1. Ce3oHnblii cHeXHbIH MOKPOB 3eMuH

ropasio MeHee 3aCHE)KEHHBIMH, YEM CKJIOHBI, B IPYTHX Cirydasx Omaro-
Japs NaBHHAM Ha JHHINAX JOTHH CKalTHBAIOTCS OTPOMHEIE OTIIOXKEHHS
CHera, CHECEHHOTO CO CKJIOHOB. B CBs3M ¢ 3TMM BeTaeT 3amada Takoi opra-
HU3ALHH CHETOCHEMKH, TIPH KOTOPO# HaOmoaeHNnsIMH ObLTH Ob1 OXBaYeHbI
BCE YaCTH JOJIHHEI H Bogopasaesn. Kak ykaseisatoT iiumatosnort (JIpo3nos
u 1p., 1958), nenecooOpa3Hel HadMOAEHU 1O MONEPEYHBIM MPODOHIAM
OT MOJOIIBEI BBEPX 10 ckiIoHY uepe3 100-200 m mo BBICOTE ¢ 3aXBaTOM

pasIH4YHO OPHEHTHPOBAHHLIX CKIIOHOB U ONTHCAHHEM BCTPEHAKNIHNXCA MO

MapupyTy (opm penseda.

CHETOCHEMKH, OXBATHIBAIOLIME YHACTKH C XapaKTePHBIMH JUIA TaHHO-
ro paiioHa penbe()OM M PaCTHUTENBHOCTBIO, NMOTYYWIH Y METEOPOJIOrOB
HasBaHHe JaHAmMAdTHBIX. B OTIHYHe OT CHErocheMOK II0 3aMKHYTOMY
MapIpyTy ¥ TeM 0oJee 10 TPEYTONBHUKY OHHM Jal0T MaTepHalbl, 3Ha9H-
TelbHO Oomee OMH3KHE K JCHCTBHTEIBHOCTU. [IpH 3TOM BaKHO, 4TOOBI
MapIIpyT IEpECceKal Bce OCHOBHBIE GopMbl penbeda, a 6anaHe nepeHoca
CHera B [1eJIOM Ha €0 MPOTsHKeHnH ObL1 Obl 01130k K HyM0. Kak nokasanu
SKCIIEPUMEHTAITBHBIE HCCIEA0BaHNS [ TaBHOM reodu3nueckoi obcepsaro-
puu (Kaynun, 3anuna, 1959), 8 nepeceueHHbIx pailoHaX CHEro3aracel
HaJIo OPeNeNiATh pa3aeTbHO I pasHbIX (GopM penbeda, a 3aTeM CyMMH-
POBaTh UX IS BCETO paliOHa HCCIETOBAHHI, YUUTbIBAsA [TPHU TOM COOTHO-
IIEHHEe OCHOBHEBIX (hOpM penbeda Ha W3yuyaeMOH TEPPHTOPUH.

Cepbe3Hyro IIOMOIIb MOTYT IPHHECTH MTOBTOPHBIE (POTOTEOJ0IUTHEIE
CbEeMKHM HeOONBIINX FOPHBIX OacceHHOB. TakoH yHHMKANbHBIA SKCIEpPH-
MeHT ObL1 nposeneH B Mae 1969 r. na ITonsprom Ypane (Xogakos,
[etkoB, 1970). TonmuHa CHEKHOTO MTOKPOBA MO cTEpeodoTOrpaMMeT-
PHYECKO# CheMKe, BBINOTHEHHOM BECHOH W JIETOM, BITOITHE COOTBETCTBO-
Bajia JJaHHBIM CTaHJAPTHBHIX Ha3eMHBIX M3MEpEeHHH, a AeTalbHOCThb
(hOTOTEO10IUTHON CHETOCHEMKH TI0 BCEHf TITOMIAAH HCCIeA0BaHHUI ObLIa
HECPAaBHEHHO BBIIIIE.

Bribop nHTEpBANOB MEK1y CHETrOCHEMKAMH 3aBHCHT OT THMA KITMMATa,
Xapakrepa penbeda u BpeMeHHU rofa. B ropax ¢ MOPCKHMM KIMMAaToM,
OT/IMYAIOIIHMCS OonblIell U3MEHYHBOCTBIO YCIOBHH MO CPaBHEHHIO C
KOHTHHEHTAbHBIMH PaiiOHAMH, CHETOCHEMKH TTOJKHEI TTPOBOJUTBCS
yamre. Eme yamie oHu J0/kHBL OBITE B 0€3JIECHBIX M CHIIBHO pacuie-
HEHHBIX paifoHax. TouHOCTh onpejeleHHUs XapaKTEPHCTHK CHEXHOrO
MOKpPOBa MO OJHOMY M TOMY € MapLIPyTy B TE€YEHHE 3WMBI MOXKET
mMeraTees (Tpudonora, 1962). [Tosromy 11 BeIOOpa Hanbomee penpe-
3eHTaTHBHOIO MapuipyTa HeoOX0AMMO MCIIONB30BaTh MaTEPHabl CHErO-
CBEMOK, TIPOBEICHHBIX B 3TOM pailoHe B TEUECHHE HECKOIBKHX 3HM,
Pa3TUYHBIX TI0 XapaKTepy CHEXHOCTH U BETPOBBIM YCIIOBHSM.

U3 Bcex CHETOCHEMOK, TIPOBOAMMEBIX B TOPax Ha NPOTSDKEHUH 3UMBI,
HauOoblIee 3HaUeHHE UMEET M3MEPEHHE MAaKCHMMyMa CHEro3anacos,
MPHXOMIAIIETOCS Ha Pa3HBIE ATkl B 3aBHCHMOCTH OT a0CO/IFOTHOM BBICOTBI
MecTa. B CBSI3M ¢ 3THM B2)KHO NPaBUIBHO BBIOPATh BpeMs IMPOBENECHHS
BECCHHEH CHEroCheMKH B DacceiiHe, 4yroObl NOTYyIHTh Pe3y/IbTaThl, O/1u3-

12

[aaBa 1. Meroauka uaMepeHHsI CHEXXHOTO NMOKPOBa

Kue K MaKCHMAJIBLHOM aKKyMYIIALMH CHera. B npuie/JHUKOBBIX TOTHHAX
3T CHErOCHEMKA IOJ/KHA COYETAThCSH C U3MEPEHHSIMH CHEr03amacog,
1o KpaiiHel Mepe B HIKHHX YacTAX JIE/THUKOB.

OaHaKo CHETOCHhEMKA HE BCeraa BO3MOXHa 110 Beel fomuHe. C yBenu-
ycHHEM aDCOMOTHO# BBICOTHI U KPYTU3HbI CKIIOHOB BO3PAcTalOT TPYAHOC-
TH H OIACHOCTH Takux pabot. [lo3ToMy 04eHb Ba)KHO HaHTH NEPEBOIHBIE
k03 )HIHEHTHI, TO3BOMAIOLINE PACCUNTHIBATE CHET03aIaChkl B BEPXHEH
qacTH JOJIHHEI TT0 M3BECTHBIM JaHHBIM Ha Ooslee HU3KHX ypoBH:X. Mcxons
13 obImeil 3aKOHOMEPHOCTH POCTa OCAJIKOB C BBHICOTOH TaKOW pacuer
KakeTCs BO3MOKHBIM. OJHAKO SKcIIepUMEHTaIbHBIE pab0ThI B HEKOTOPbIX
TOPHBIX paiiOHax MOKa3aiy, 4TO 3Ta 3aKOHOMEPHOCTH BBIIEPKHUBAETCA
J1a7ieKko He BCeraa.

Bo MHOTHX TOpHBIX JOJMHAX NPH NPUOTUNKEHHH K THIIOBOMY
BONOPA3IENEHOMY XpeOTy yron HakjOHa JHa JOJIMHBI BO3PacTaeT, a
CKOPOCTh OBHKCHHS BO3QyXa yMmeHbllaeTcs. BmecTe ¢ 3aTyxaHuem
CKOPOCTH BETpa YBEIIMYHMBAETCS CHeroHakoruleHue. OmHako Mmajeniuee
«3aTeHEHHE» CKIOHA BEICOKMM XpeGTOM, NIeXKallluM Ha ITYTH BO3TYITHBIX
Macc, HapyIIaeT 3Ty 3aKOHOMepHOCTb. Tak, Ha 3ala/IHBIX M 0T0-3aIaIHBIX
ckioHax psga xpebroB Cpeaneil Asuu (Axanemun Hayk, 3aanmanckom,
AutaiickoM, DepraHcKoM U Ap.) aKKyMYIIA1HUS CHera IOBOTEHO paBHOMEPHO
BO3PACTAET C BBICOTOI, a B paiiOHaX, paCIOIIOKEHHBIX K BOCTOKY OT 3THUX
XpeOTOB, POCT TBEPAbIX OCAJKOB C YBEIHYEHHEM aOCOTIOTHOH BBICOTBI
ne Habmomaercsa (Kocapeg, 1957).

TouHO Tak ke BeChMa TPYAHO KCIIONL30BaTh AaHHBIE 00 ocankax,
TMOJTy4EHHBIE HA CPABHUTENLHO HU3KUX YPOBHAX, IS OTIPENEICHHS CHEro-
3aracoB B ropax ¢ pe3k0 KOHTHHEHTAJBHBIM KIUMAaToOM, OTIHIarOIHXCs
[OBBIIIEHHBIM BHICOTHBIM IPAJIHEHTOM 0cankoB. B ropax Cubupwm, Hanpu-
Mep, TTOI0OHbIE pacyeThl 3aTPYIHAOTCS H3-32 OONBIIOTO YASTBEHOTO Beca
OCEHHHMX M BECEHHHX OCAJIKOB B (JOPMHPOBAaHHH CHEKHOTO TIOKPOBA, a
TAKIKE 3HAYUTEJBHOTO YBEJHYEHU IPOJODKUTETFHOCTH NMEPHO/A CHEro-
HaKOIIJIEHHs ¢ BeicoTOH (Xapuiad, 1961).

Cpenu MHOTHX TIPMUMH, 3aTPYAHAIOLIMX PacdeT CHET03amacoB B
BEPXHHX HacTAX TPHICAHUKOBBIX IOJIHMH, B IEPBYI OYEPEIh HY/KHO
Ha3BaTh H3MECHEHHE 3HAYCHHI IPaJIHeHTa pOCcTa CHEro3anacoB C BBICOTOH,
BIIMSTHUE MECTHBIX 0COOEHHOCTell oporpaduy Ha XapakTep BbINaIeHH
TBEpIBIX OCAAKOB B TOH MIIH HHOI JOIHHE U, HAKOHell, 0OIBIIOE YIEIBHOE
3HavYeHHE METENEBOTO MEPEHOCA B IEPEOTIONKEHHH CHETa, He CBA3aHHOIO,
KaK TIpaBHIIO, C BBICOTOH MecTHOCTH. [1o3ToMy 1S MOITydYEeHHS IOCTO-
BEPHBIX KOMHIECTBCHHEBIX CBEACHHUI O CHEXHOM IIOKPOBE B IPHIICIHUKO-
BBIX JOJIMHAX TpeOyeTcs MPOBOAMTH CHEroMepHble HAOIIONEHHA 110 BCeH
JOJIHHE.

st neTanbHOTO H3YYEHHSI CHEXKHOTO MOKPOBa HeoOX0MMa OpraHH3a-
LM CTAallHOHAPHBIX HaOmonenwuil. Ha nenHuke, ABIAIOMIEMCS 00BEKTOM
JeTanpHBIX paboT, clielyeT HMETh He MeHee [BYX CTaHUHUH — B 00macTsix
adnsAUMH M aKKyMynsiuu. Ha 3TuX cTaHuusX, TOMHMO METEOPOJIOTH-
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Yacte 1. Ce30HHbIH CHeXHbIH NMOKPOB 3eMJH

yecKUX HaOIIOIeHHH, HYXHO MPOBOAMTHL KOMIUIeKC HaOmomeHuit 3a
(GOpPMHPOBAHHEM M Pa3BUTHEM CHEKHOI TONILM (M3MEPEHHs BbINAako-
IIHX 0CA/IKOB, IPHPOCTA U YObLIH CHera, [NIOTHOCTH B TBEPIOCTH CHEAKHOI
IIOBEPXHOCTH, a TAKXKE MMPOXOJKa KOHTPOIBHBIX HOIypP(OB) U COCTABIAT
poHITE €€ Pa3BUTHS.

B oreyecTBenHo# nuTepaType rpadHMKH, H300pakalolMe Pa3sBHTHE
CHEXXHOH TomH, Mbl HaxoauM B pabote I K. TymmHCKoro ¢ coaBTopamMu
(1953). Ha 3tux rpadukax ofHOTHIIHbIE TOPU3OHTHI COEIHHAIOTCS TO
(hopMaTEBHOMY — CTPYKTYPHOMY — [IPH3HAKY, YTO HE IIO3BOJIAET IPOCIEANTh
3@ pa3sBHTHEM KaXIOTO CJ10s B OTAENbHOCTH. Bhinenenne Ha rpadukax
YYacTKOB CHEra OMHAKOBOIO CTPOEHHS BMECTO IOMYEPKHBAHHA CIIOHC-
TOCTH TOJIIIH, BEPOATHO, IOMOTaeT OINpeIeUTh IEpHOIEI TJaBUHHOH onac-
HOCTH, BOSHHKAIOLIEH MPH pa3pbixJieHUH cHe:KHOH TommH. OqHaKo 3TOT
cr0cob mocTpoeHus rpaduKoB He BCKPhIBAeT FeHe3HCca CHEXKHOIO MOKPO-
Ba, YTO BECBMA BAXKHO NMPU MALMOIOTHUECKHX HCCIEOBaHHAX, a TAKKe
JUIA MCIIONIB30BaHMs cTparurpaduueckix MaTepHaloB MPH KOCBEHHOM
criocobe mocYeTa BHIMABIINX TBEPABIX ocankoB. [loaToMy mipu cocTas-
JICHHH MpOQHII pa3BUTHA CHEXHOH TONIIM S HCIONB30BAll METOAMKY
mBeiapcknx yuennix (Haefeli et al., 1939), TonomHeHHYIO HEKOTOPBIMH
COOCTBEHHBIMH MPUEMAMMU.

[TepBeorii Tako#H MpoduIb s MOCTPOMUI 10 MaTepHaaM HaOIONEHHH B
paitone Muproro (Antapkruaa) ¢ 1 despans 1957 r. mo 15 suBapsa 1958 .
OH mpuBeIeH Ha BKIEHKe B NEPBOH KHUIE 3TOr0 MIECTHTOMHHKA (CM.
puc. 154, c. 144, xuwura 1, 2000). [Ipupoansie ycaoBus paioHa MupHOro
BECBMa CXOOHEI ¢ IPHPOAHBIMU YC/IOBUAMH psJla apKTHYECKHX PAHOHOBR,
T03TOMY TPOQHIE AAET MpeACTaBlIeHHe O MPOIECCaX, MPOTEKAIOINX B
TEUCHHE TOJIa B CHEXKHOM MOKPOBE Ha TEPPUTOPHHU NPHOPEKHBIX PAHOHOB
AHTapKTHIBI M B OONbLIMHCTBE PallOHOB APKTHKH.

B nampHeieM OMEIT MOCTPOSHHUS TAKUX IpoguiIei ObLI pacpocTpa-
HEH Ha TOpHEIE paiioHbl. B 1961-1963 rr. Ha I0XKHOM CKJIOHe Dmsbpyca
OBUTH TIOTYYEHBI BCE HEOOXOAHMMbIE MaTepHallbl, JaBIINE BO3MOXHOCTh
NOCTPOUTEH MPO(QUIN PA3BHTHS CHEXKHOH TOMLIM UM JBYX OalaHCOBBIX
JeT (0JHH H3 HHX TI0Ka3aH 37eck Ha puc. 1.1, BKIL.K . 16), XapaKkTepH3yio-
e 0coOEHHOCTH Pa3BHTHS CHEXKHOH TOMHU B GupHOBOH obnactu
BBICOKOTOPHBIX JIEIHUKOB YMEPEHHOIO NosACA.

U3mepeHue konuyecTea TBepAbiX 0CagkoB

AHanu3 MHOTOYHCICHHBIX METEOPONOrHYeCKUX JAHHBEIX, OTHOCH-
IUXCS K Pa3JIAYHBIM reorpaguaeckum paioHam U II0JTyYEHHBIX 3a pasHbIe
TOOEBI, HE MOKA3bIBAET KaKOH-THOO 3aKOHOMEPHOH CBA3H B CPABHEHHH C
KOJIMMECTBOM TBEPIBIX 0CAIKOB, M3MEPEHHbIX 0CATIKOMEPOM H PaCCIUTaH-
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HBIX O CHEroMepHBIM HabmomeHHsM. Cpenu HCclenoBareliei cynecT-
BYIOT MHEHHS O BBILYBaHWH OCAJKOB M3 OCAIKOMEPA, O HETIONalaH!! B
yero cHera M HagyBaHuH cHera (KysemuH, 1960). Bece Tpu monmoxeHus
AMEeIOT MECTO B AeHCTBHTENBHOCTH, OmMbKH M3MEpeHUH BO3IHHMKAIOT B
pe3y/IbTaTe HECKOLKUX MPHYHH! 4) BO BpeMst CHETOM A2, MPOUCXOAANIETO
1IpH BETPE, GOJTBIIMHCTBO CHEXKMHOK NPOJIETAET Ha/l TPUOOPOM, He Monaas
B Hero; 0) BcneacTere TypOYIeHTHOCTH CHETOBETPOBOIO MOTOKA BO BPeMs
OOIIMX METENeH 4acTh OTIOKEHHBIX B MpUOOpe OCATKOB MOKET BBIAY-
BATHCH; B) BO BPEMsi CHJIbHBIX HH30BBIX MeTelleld MHOIO CHera, MoJHITOro
¢ TIOBEPXHOCTH, NOMNaaaeT BHYTPb Npubdopa; r) ocaakomep ¢ Oombumumu
ownOKkamMu pukcupyeT o0pazyIyIOCs U3MOPO3b M BhIMAAAKONIHE
eI HBIE WIVIbI; /1) CHET, MOMABIIHI B 0CA/IKOMED, YACTUYHO UCTIAPSETCH.

Oco0eHHO BENMHKO BIHSHHWE TEPBOM MPUYHHBI, 3aKTIOYAIOIMICHCT B
o0pa30BaHHN BOKPYT MPHEMHOMN HacTH MpHOOpa «BO3AYUIHOH KPBIIKH»
— BUXPEBOTO TTOJTS, KOTOPOE MPENATCTBYET MOMAaIaHHUIO OCAIKOB B IPUOOp,
0COOCHHO TpH 00IMX MeTensX. HeoydeT ocaaKkoB B ocagkoMepe OBICTPO
pacTeT ¢ YBEHYEHHEM CKOPOCTH BETpA. Y3Ke NPH BETPE B 3 M/C B OCAIKO-
Mep He monanaer oxono 35% teepasix ocaakos. [Ipu ycraHoBke ocagkome-
pOB B TOpaXx B MOKA3aHHIX BO3MOXKHA NONOTHUTENBHAS OIINOKa, CBA3aHHAsA
¢ HETApaIeNbHOCTHIO MPHEMHOM MOBEPXHOCTH MpHOOpa MTHHHAM TOKa
RO3ayxa. [Ipu cunbHbIX BeTpax gaxe Heboiblias HeNapamlieabHOCTh
MpUEMHHUKA TpUOOpa NTMHUAM TOKA BO3yXa BeAeT K omndKe, COM3MepH-
MOH ¢ BenuuuHOH ocankos (Xoaakos, 1963). [TosroMmy aaHHBIE OCATKO-
Mepa, pacrojioeHHOro Ha CKIOHEe WM BOMM3H Hero, He MOTYT OBITh
BepHbiMU. OHU B Dosblieil cTeneHy 3aBUCAT OT BeTPa, YeM OT KONH4eCTBa
ocankos. B pesynsrare B ropHblX paloHax CyMMbl 3UMHHX OCAIKOB MO
ocaZIkoMepaM Ha CKJI0HAX HepeaKo MOIy4aroTcs BABOE MEHbLIE, 4eM MO
ocaJKoMepaM B JIOJIMHE.

Takum o0pa3om, CyMMbI TBEPABIX OCAAKOB, H3MEPEHHBIC HA TOPHBIX
1eTHUKAX ¢ MOMOIIBK OCAIKOMEPOB, TIOUTH BCETAA OKa3bIBAKOTCA 3aHH-
KEHHBIMH, NpHYEM BCIIHYHHY OI.LIH6KH, KaK MpaBHJIO, ONpPEICIIHTE
HEBO3MMKHO. Ha nnockux neTHMKOBBIX KyTOiax, HA000pOT, OYeHb 9acTo
ITPOHCXOAMT HAAyBaHHE CHEra B OCajakomep, Halbmoaaomeecs Kak MpH
00LIMX, TAK U 0COOEHHO MPU HU30BBIX MeTesAX. [ToKkazaHHs 0CaIKOMEPOB
B TAKHX BETPEHBIX 00nacTsax, kak ApKTHKa M AHTApKTHKa, OOBIYHO
3HAUUTENLHO TPEBRIIAIOT HCTHHHOE KOJIMYECTBO OCAIKOB H3-3a Tonana-
1M B npubop cHera, MOJHATOrO C MMOBEPXHOCTH BO BpeMs Mmetenei. B
Muprom B 1958 1 1959 rT., KOrIa y4HTBIBAIHMCH BCE OCANIKH, NONABIINE
B ocankomep, ux roposas cymma coctaeuna 600-700 mm, B TO BpeMs Kak
B 1957 r., korma COBCeM He YYHTHIBAIMCH OCAJIKH, COOPaHHEBIE OCAIKOMe-

RSM TIPH HU30BBIX METENAX, TOI0BAsA CyMMa OBLIIa paBHA IPUOTH3UTEIBHO
400 am.

Manas JOCTOBCPHOCTE OCAIKOMCPHBIX HaOmoneHn B TOPHBIX H
110.-151th1)< paﬁOHax OO0 CHX TTOp MCIIACT IMOJTYICHHIO JOCTATOYHO TOYHBIX
BCIIHYHH BEITTAIAIONIHX 0CaaKOB, U MMO3TOMY BECEMA HHTCPECHEI o0BIe
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Yacrtp 1. Cesonnbiii cHeXXHbIH MOKPOB 3eMJHn

Puc. 1.1. XapaktepucTvka norolbl U pa3sBuTHe CHEXHOW TONLUW HA HOXKHOM
cknoHe 3nbbpyca B paioHe Jlegoson Ba3bl 3umon 1961/62 r.

A - xog TemnepaTtypsl Bo3ayxa (1); B — ckopocTe BeTpa (2); B — cMHonTHYeckan
obcraHoBKa: 3 — Tennbin (POHT, 4 — DPOHT OKKNIO3WMM, 5 — XONoAgHLIA POHT, 6 —
aHTULUMKNOH, 7 — ManorpagueHTHaA ob6nacTe NOBLIWEHHOrO WAW NOHWXEHHOTO
paeneHus, 8 — yvknou; I — xon atmocchepHoro aaenenmns; [l - oGnayHocTe: 9 —
8-10 Gannos, 10 — 3-7 6annos, 11 — 0-2 6anna; E: 12 — cHeronagpl, 13 — o6wue
meTenn, 14 — HM3oBbIe MeTenu, X — CHeXHbIW NOKpoB: 15 — cBEXeBLINABLWMA
cHer ¢ npeobnagaHmeM HeoBNoMaHHBLIX CHexuHOK, 16 — To xe, ¢ npeobnanaHem
06NOMaHHBIX CHEXUHOK, 17 — cHer menkozepHWcTbIW, 18 — cHer cpegHe-
3epHUCTBIN, 19 — DMPH cpeaHe3epHUCTLINH, 20 — PUPH KPYNHO3EPHUCTHLIA
(npownoroauuit), 21 — rny6MHHAA M3MOpO3b, 22 — BETPOBAA CNONCTOCTh, 23 —
BepTHKansLHaa ctonb4yaTtocTh, 24 — BeTPOBaA KopKa, 25 — paAuaunoHHas Kopka,
26 — rpaHuua Mexagy CNOAMMW CHEra no W3IMEeHeHWI0 TeKCTYPbl WK NNOTHOCTH
cHera, 27 — rpaHMUa NepeoTnoXeHUsi CHera HU30BOW MeTenbio, 28 — npocnonka
paspbixneHus, 29 — cHer, NponNuTaHHbIA Boaow, 30 — rpaHMLa nosBneHus B
CHere Tanoi BoAbl, 31 — NeAsiHbIe NPOCMOAKK, 32 — NNOTHOCTL CHera, 2/cm’

KOCBEHHblEe CIOCOOB MX onpeneiaenns. OMUH U3 TaKHX cnocoboB —
Hopmanshas crHezocvemka — npenoxked ILI1L Kyssmunbim (1960, 1963).
3TOT BH CHETOCHEMKH MO3BOJIIET OTPEAEIUTH CHEr03anacsl Ha JaHHOH
ITOIIAAK € 3aJaHHOH TOYHOCTBIO W MOMYUHTh HAJE/KHbIE 3HAYCHHSA,
garomue 00bEKTHBHO OLIEHHTH OIIMOKW NOTYYEHHOTO pe3ylbTara Imo
dopmynam Teopun omuOOK, YETO Henb3d CHENATh TPH BCeX APYTHX
cnocobax CHErOChEMOK.

MeToj1 HOpMAJIBHO#H CHETOCHEMKH MOXKHO IPHMEHHTD U UL OTIpee-
JIEHMs CYMMBI BBITIAJAFOILAX TBEPIBIX 0CAAKOB (IpeHeOperas UCIapeHN-
€M), ec/IH CHETOMEepHasi CheMKa TPOM3BOAUTCS HA TaK Ha3BIBAEMOM
WHIMKATOPHOM YYacTKe, Ha KOTOpOM OanaHc ePeHOCa CHera paBeH HyImo.
HopmaibHas CHETOCheMKa IPeosaraeT paBHOMEPHOE pa3MeICHUE 110
MA0WAAH IIPOMEPHBIX TOYCK; YUCIO TOYEK HE 3aBHCHT OT BEIHYHHBI
y9acTKa HCCIIeOBaHUI, 3aT0 A1 pacuera MapamMeTpoB CHEr0CheMKH
HYKHO 3HaTh K09 dHLUHEHT BapHalMK ¢, XapaKTepu3yOLIUil HepaBHO-
MEPHOCTB 3aJIETaHHs CHEXKHOTO TTOKPOBA.

3umoit 1962/63 I, B umclie TQPUHX IKCICPUMEHTATbHbIX PAbOT, MBI
TIPOBETH HOPMAJIBHYIO cnemcsﬁ Ha I0KHOM CKJIOHe Dnedpyca (KoTm-
k0B, ITnam, 19656). B BbIcOKOFQPBE, OTIHYAIOMIEMCS 3HAYUTEIbHBIM
pacuseHeHHeM, Hanbomee BhIPOBHEHHBIE NPOCTPAHCTBA, MPUTOHBIC I
OCTAHOBKH OCATKOMEPHBIX M METelleMepHbIX HAOTIOIEHHH, HAXOMATCA
HMEHHO Ha NeJHMKaX. J|1s NpOBEICHHSA OMbITHBIX paboT Mbl BbIOpaiH
poBHOe upHoBoe mone mnowaapio 400 x 600 v, Texkamee Ha BbICOTE
3750-3790 u na nemopasaene senikos ['apabaum u Tepckon (puc. 1.2).
OHO HMeeT HeGOIIBIIOH YKIOH K I0TO-BOCTOKY; HaH00J1€€ BEIPOBHEHHEIH
y4acTOK BBITAHYT C 3aIajla HA BOCTOK — B HAINPABICHHH, COBMAAIOIICM
C TOCTIOACTBYHOLIMMH 31€Ch 3UMOii BeTpamH. [TociieHee 00CTOSTE/ILCTBO
0COBEHHO BaXKHO, TAK KaK OHO O3HAYaeT, YTO CHET BO BpeMs MeTeslei
TIepPEHOCHTCS BIIOJIb [UTHHHOI OCH TIOJIA, a HE MOCTYTACT Ha Hero cOoky. B
HETOCPEICTBEHHOM OMM30CTH K IIOII0 KPYThIE CKIOHBI OTCYTCTBYIOT.
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[naga 1. MeToIHKA H3MEPEHHS CHEXKHOrO NOKPOBa

e

Puc. 1.2. OBwuiA BuA (PUPHOBOTro NONA Ha KXHOM CKMoOHe
3nb6pyca. CHATO co cknoHa AnLGpyca B WXHOM HanpaBneHuu

Pacuer nmapamMeTpoB CHErochbeMKU ObLIT BBIMOIHEH IO JAHHBIM
CHEeroMepHblXx HaOmiomeHui Ha GupHOBOM mone 3umoi 1961/62 r.;
KOD((QUIIMEHT BAPHALIMH JUTS 3TOTO Nepuoaa pasusuics 0,35-0,40. Hexons
u3 dopmyn 1 Homorpammel ILIT. Ky3eMHHa, Ha BceM 1ojIe HEOOXOIHMMO
Obu10 paccraButh 42 pefiku Ha paccTosiHuu 40-50 v omHA OT APYTOii.
Onnako M3-3a OTKPBITBIX TPEIIMH HA HEKOTOPHIX YYacTKax IIojs abco-
TMOTHO# NPaBU/IbHOCTH B Pa3MEIICHUH PeeK JOCTHYB HE YIalIoCh, a 001iee
HX KOIM4ECTBO cOKpaTuiock 1o 39 (puc. 1.3, a). MckarouuTeIbHAS CHEX-
HOCTE 3uMBI 1962/63 T. He MO3BOJIMIIA [IOJYYHUTE JAHHEIE 3a BECH [IEPHOJL
AKKYMYJISILTHH.

CornocTapnenne pe3y/IsTaToB 3TUX HAOMIOMEHHH TOKA3aJ10, YTO HanGo-
JIe€ BEPHO OTpaXKaloT YCIOBHS CHErOOTIOKEHHS HAOMFONEeH!s 3a NEPHO
OIHOW 06mIel MeTenH, He OC/IOKHEHHOH NMEPEHOCOM CHEra HH3OBOWH
MeTelsto. [1o momydeHHBIM NaHHBIM OBUTH MOICYMTAHEI OTKIOHEHHS
MOKa3aHNH B KaKIOH TOYKE B IPOLIEHTAX OT CPEIHEro juis Bcero (up-
HOBOT'O NoJIsA. JTH BEIH4YMHBI ObLIM HAHECEHBI Ha IUIaH (puc. 1.3, 6), Ha
KOTOPOM HarisTHO BUAHO PacIONOKEHHE YIACTKOB IOJIA, HAXOAAIHUXCA
B PasHBIX YCIIOBHAX CHETOOTIOKEHHS.

XoTs HOpMaJIbHbIE CHETOCHEMKH HE TO3BONMIM HOACUHTATH KOTHIECT-
BO OCankoB, BeImasiuMX Ha UPHOBOM I10JIE 32 BECh NIEPHOI AKKYMYISIIHH,
OHM [TOMOIIIM OLICHUTh YCIOBHS CHETOOTIOKEHUs! HA Y4aCTKe CHETOMEPHOI
Tomaaku. U3 puc. 1.3, 6 BuaHo, 91 CTKe

BEChMa ONIHM3KO K cpeiHeMy (M OHeH TERHOMCPRQ, 1 M3o/ Uiy, Hapgonee

17



Yacte 1. Cesounbiii cHexXHbl MOKPOB 3eMJH
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I'naga 1. Mero/uKa u3MepeHHs CHEXKHOTO TMOKPOBa

-—
Puc. 1.3. CHeroHakonneHue Ha oupHoBOM none 3nu6pyca aumon
1962/63 r.

a — penbed tupHoBOro nona: 1 — peMku HOpManbLHOW CHeroMepHoMn
CcbeMKMW, 2 — CHeroMepHas nnowagka, 3 — TpelMnHbl, 4 — ropu3oHTa-
nu; 6 — yCNnoBWA CHeroHakonneHuA Ha (hMPHOBOM none (M3ONMHWK
npoBeAeHbl yepe3 10%): 5 — yyacTku npeMMyLleCTBEHHOTO CHOCA
cHera, 6 — y4acTKM npeMMyLLecCTBEHHOTO OTNOXEHWA cHera, 7 — y4acT-
KW, Ha KOTOPbIX CHeroHakonneHuwe GNU3KO K cpegHeMy

peaku). OUeBUIIHO, B 3TOM MecTe ¢ okTA0ps no aexabps 1962 r. cHerona-
KorneHHe ObUIO OIU3KO K KOJIMYECTBY BBIMABLIMX OCAAKOB. [IpH MHBIX
YCNOBHAX NOrofsl (3uMel 1958/59 u 1961/62 rr.) Heboneuioe KOTHYECTBO
CHEra C 3TOr0 y4acTKa CHOCUJIOCh BETPOM.

PacuyeTt KonunuecTBa ocagkoB
no exegHeBHbIM CHEroMepHbLIM HabnwaeHusamM

B pesynprare craunoHapHBIX HcCIeI0BaHMH Ha DnpOpyce B 1961/62
1 1962/63 rr. ObL1M NONY4YEHBI MaTepPHaIbl, TO3BOHBIINE PACCMOTPETh
IBa KOCBEHHBIX crocoba OmpeneNeHnsa CyMM BEHINAJa0IINX OCAIKOB
(Komakos, [1nam, 1965a). Ileperiit ciocoG pacuema ocaokoé no exceo-
HEGHBIM UIMEPEHUAM HA N1OW{adKe OCHOBAH Ha TOM, YTO IIPH CHErola-
Aax ¥ o0LIMX METensX CHEr OTJaraeTcd JOCTaTOYHO POBHEIM CIOEM.
JleHCTBUTEIIbHO, DU JAHHOH CKOPOCTH BETPA B BO3MYXE MOKET YICPIKH-
BATHCH JIHIIIL OTPAHUUYEHHOE KOTHYECTBO CHETa; H30BITOK JKE €ro, IOCTYTIa-
IOTINHA CBEPXY, OTKIAABIBAETCA HA TIOBEPXHOCTH. DTO CIYKHT NPHIHHOMH
Oosice MITH MCHee PaBHOMEPHOTO OTIIOKEHHS CHETa MPH OOIIHX METeIsX,
Ja/Ke HEeCMOTPA Ha 3HAYMTENBHBIE CKOPOCTH BeTpa. TeopeTHYECKHI aHAIM3
AK. Jlrorma (1963) Takoke rOBOPHT 0 TOM, 9TO TBEPIBIH PacXoJl CHEroNazia
4CPE3 rOPH30HTANBHYIO NIOBEPXHOCTR MPH BETpe U €3 BETpa OIHHAKOB.

[IpaBIIbHOCTE MPEATATaEMOTO CHOCO0a MOATBEPHKIAETCS YPABHEHHU-
€M DajlaHca Macchl CHEra BO BPEMs 00IIell MeTellu B Napajlieenumnee
Ixhx1 npu oTCYTCTBUMM MOCTYTUIEHHS cHera cHoky (puc. 1.4)

(H, - H)l =0, = Qs+ (Xy — fy )l +2,

rie H n H, — TonmmHa aKKyMyJIHPOBAaHHOTO CHEra /[0 Hayalna obmieit
MeTenun u B KoHue ee; O LM Q, — obuHii mepeHoc cHera BO BpeMst o01iei
METelH B ciioe BBICOTON 24 M 9epe3 JIBa NOIEpeYHHKa, OrpaHHYUBa-
fOltue BpIOpaHHbBIi Mapamienenunen; X, — KOJIHYECTBO BBINABILHX
IBEpIBIX OcankoB; f — HCMapeHne CHETa; z — MEPEHOC BENIECTBA BBEPX

H

9€pe3 rpauumy a — a.
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Yacrp 1. Cezonnbiii cHexHbil MOKPOB 3eMun

X
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i ) ke Z_ il . y . Puc. 1.4. Cxema 6anaHca Macchl
.8 cHera Bo Bpems obiei meTenu

el %2 { J 1 - cTapbii cHer, 2 — CHer, oTHoO-
XKEHHbIA BO BPeMA MEeTenu

HMckomasd BelIMYHHA KOJIMYECTBA OCATKOB paBHa:

Qz B Ql
7} .

JlaHHBIE pacyeTa UCTIAPEHHS C TIOBEPXHOCTH CHETA IO TPaueHTHBIM
M3MEPEHUAM, @ TakXKe BEIHIHHBI OTHOCHTEILHOH BIAXKHOCTH BO3IyXa
HOKa3bIBAIOT, YTO HCNapeHue B paiione DnpOpyca BechbMa Mano Jaxe IIpH
Haubosee GraronpuATHHIX IUIA 3TOro npoiecca ycnosusax. Kak Oyzer
BHIHO HWKE, BETMYMHA MUTPALIMH BEILECTBA U3 HIDKHHX CJIOEB CHEKHO-
(MpPHOBOM TOMILWM B BEPXHHE TAKKE HE MPEBHIIACT TOYHOCTH U3MEPECHHH.
CenoBaTenbHO, MPH BEIYHMCICHAW KOJIMYECTBA OCAIKOB BEIHUYMHAMH f,
H Z MO)KHO npeHeOpedsb.

Bemmuunsr Q, 1 Q, MOTYT OBITh paBHbl MEXKIY COOO¥ nuiib NpH
YCTAHOBHBILEMCS CHEIOBETPOBOM IIOTOKE. DTH YCIOBUSA TOCTHIAKOTCS HA
POBHBIX IIPOCTPAHCTBAX JOCTATOYHO OOJBILOH MPOTHKEHHOCTH. MOXKHO
I0J1aTaTh, YTO TIEPEHOC CHEra Ha ()HPHOBOM IIOJIE, OTBEYANOILEM BCEM
5THM TpeboBaHusM, OyaeT ofHHAKoB B 00oMX momepedyHukax. Torna
KOJIMYECTBO BBIMABIIMX ocankoB X = H — H , T.e. paBHO TOMNIUHHE
aKKyMYJIMPOBAaHHOTO CHEra B pe3yJIbTaTe oOmmieil METeH.

1ot cnocod IaeT BO3MOXKHOCTb Pa3/le/IbHO BhIYMCIIUTE 3HMHEE KOJTH-
4ECTBO OCAJKOB, NeQIAMHI0 W aKKYMY/IANHIO cHera. OHAKO TOIIIHMHA
CHEKHOTO MMOKPOBA H [UIOTHOCTH NOBEPXHOCTHOTO CIIOS CHETra HE MOTYT
cpasy aaTh 3TH BeTHYHHEI, TAK KaK yPOBEHb JHEBHOW OBEPXHOCTH CHETa
(opmMHupyeTcs He TONBKO MO BIMAHHEM NOBEPXHOCTHBIX MPOLIECCOB, HO
TaK/ke B 3HAYMTEIBHOMN CTETEHH! M0/ BO3/IeHCTBHEM NPOLIECCOB, IIPOHCX0-
NAIKMX BHYTPH CHEXHO-(QupHOBOH Tonmu. HeobxoauMele MONpaBKH
MOKHO BHECTH, JIMIIIb HMES JAHHbIE O CTPOCHHUH H MOC/IOHHBIX 3HAYCHHAX

X, =H -H,+f,-z+
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I'nasa 1. MeTo/MKa M3MepeHHSA CHEXHOro MOKPOBa
[LTOTHOCTH CHEXHO-(DMPHOBOI TONIIM U €€ Pa3BUTHH BO BPEMEHH, JUIA

gero Ha OIMBITHOH IUTOMIAAKe HYXKHO PerYIApHO PHITh IIypdbl, CONOCTAB-
79T MX MEXKIY CO0O0H U CTPOUTH NPOQUIb Pa3sBUTHS CHEXKHOM TOIIIIH.

Hcrnons3ys KPEBYIO NPHPOCTa H yOBUTH CHEKHOIO NMOKPOBA, OCTPO-
eHHYIO T10 JaHHBIM CPEJIHHX M3 €XEIHEBHBIX M3MEPeHHii [0 Tpocam™,
17151 BBIYMCICHUS KOJMYECTBA BBHIIAJAIOLIMX OCAJKOB H BETHIHHBI
nedALAN CHETa HEOOXOIMMO YUHTHIBATH OCEaHHE CHEXKHOTO TOKPOBa,
Tak KaK BUIUMOE MOHWKEHHE YPOBHS ITOBEPXHOCTH MOXET IIPOHCXOIHNTh
BC/IEACTBUE IBYX MpUYHH: nedauuu u ocenanus cHera. Ilompasky Ha
ocenaHne MOKHO MOMYYHTh B PE3Y/IBTATe aHATM3a H3MEHEHHH IVIOTHOCTH
cHeTa Ha BPeMEHHOM mpodue.

OHAKO CHEro3anackl He BCErlia COOTBETCTBYOT aKKYMYILAIIMH CHETa
(0caIKmM MHHYC CHOC) JIaXe TI0CTIe BHECEHHA MONMPABOK Ha ocenanue. [
TOYHBIX PAaCYETOB HEOOXOAHMO YYHTHIBATh M KOJMWYECTBO BEIICCTBA,
[OCTYTIAKOLIETO B CE30HHbII CHEXHBIH IIOKPOB U3 MPOILIOTOIHEr0 QUpHa
(0coOeHHO KOTIa OH CHIIbHO TPELIMHOBAT), @ TAKKE BIIAT'Y, HCTIAPSIOIIYFOCS
C IOBEPXHOCTH CHETa. JTH JaHHbIE MOTYT OBITh MOTy4€HbI ITyTEM aHAIIH3a
W3MEHEHHs BOJI03aIiaca Ce30HHOTO CHera Ha BpeMeHHOM Ipodue.

BriukcIcHHE KOJIMYECTBA BHINANAIOMMUX 33 TOA OCAJKOB C YUETOM
0CajIKOB, MOCTYMAINIMX Ha JIEJHUK B TEIUIOE BpeMms, TpebyeT aHau3a
X074 CHEeTOTassH|s, B Mpollecce KOTOPOTro YacTh TANOH BOILI IIPOCAYHBa-
eTcs B [IyOBb TOJIIM, YTO CIOYXKUT €lle OJHOH NPHUYMHON IOHHKCHHUA
BHIMMO# TOBEPXHOCTH CHEXHOIO IOKPOBA. DTy IONPABKy MOKHO BHECTH
nocJjie yuera HHQHIBTPAaHOHHOIO YIUIOTHEHHS H KOJHYECTBA NepeMela-
Iolllelics TadoH BOMOBI, JUIS Yero Takke HeoOXOIHMM aHamM3 mpolecca
TasHUA HAa BPEMEHHOM mpodue.

Mertoauka BBIYHCIIEHHS BBINIANAIOIIMX OCAJKOB, OCEJAaHHI H CHOCA
cHera 3aknouaercs B cenyromeM. Ha kpusoil Xo[1a TONIIMHBI CHEXHOTO
TIOKpOBa BbIOMpaKOTCS Meprodsl ¢ mpupocToM cHera. IIponssenenue
BEITHYMHbBI KQKA0r0 MPUPOCTA (10 MHKa) Ha MIIOTHOCTh HAKOILIEHHOTO 3a
3TOT TIEPHOJ] CHETA JIaeT BETHIHHY aKKyMYJIALUU CHETa, OTKJIaIbIBArOLIE-
rocs B pe3y/ibTare CHETOMAIOB U O0IKX MeTeneld, KOTOPYIO MBI CYHTAEM
PaBHOH KOJIMUYECTBY BHIMABIIHX 0C3AKOB. Ecny ruomanka pacmosaraercs
Ha y4acTKe, Ky/ia BO BpeMs HH30BBIX METENEH PUHOCHTCS TOTIOTHATE b=
HOE KOJIMYECTBO CHEra, JNOJDKHBI OBITH MOCTaBieHbl 6osee AeTanbHBIS
HaOMOIeHus 3a METEOSBICHHAMH, aHAIH3 KOTOPBIX MO3BOIHT OTIMYHTH
CHET, BHINABIIAA BO BpeMs OOIMIMX MeTeNneH, OT CHera, OTI0XKEHHOTO TPH
HU30BBIX METENHX.

Ha yuacTkax cHOca 3a KaXJbIM MHKOM (MakCHMYMOM CHETOHAKOII-
7€HHS TOTrO MIIH HHOT'O TIEPHO/IA) ClelyeT MOHMKEHHE BRICOThI [IOBEPXHOC-
TH, 00y CIOBIIEHHOE CHOCOM M OceqaHHeM cHera. Hanbonee spkum npume-

*
Ionpo6Ho 06 3roM criocobe cHeEroMepHsIX HAGMOICHHI CKA3aHO B IIEPBOH KHHUTE
ITOI'0 LIECTHTOMHHKA.
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Yactp 1. Ce3ouublii cHeXXHBIH MOKPOB 3eMJn

POM IIOHHKEHHS IOBEPXHOCTH BCIIEICTBHAE OCEIAHHS CITYKHT €€ MOHKKE-
Hue B ssHBape 1962 r. (cM. puc. 1.1), koraa Ha MOBEPXHOCTH MIHMTENLHOE
BpEM$ CYIIECTBOBAJIA PaAMAIHOHHAS KOPKA MU HU30BbIX MeTeslei He ObLIO.
TeMm He MeHee OBepXHOCTE cHera 3a 30 quel noHu3unaces Ha 12 cm.

JIns BRIYHCIIEHUS MAacChl CHECEHHOIO CHera HY>KHO OTNpeleiHTh
Pa3HOCTE BBICOT MEKIY MTMKOM M [0C/1eIyIOIHM HAMHU3IIMM MTOJI0KEHH-
€M MOBEPXHOCTH. YMHOXMUB 3TY Pa3HOCTH Ha INTOTHOCTH IIOBEPXHOCTHOTO
CITOSt CHET4 32 ITOT NEePUO/], OTyYaeM KaKoe-TO KOJIMUECTBO CHETa, KOTOPOE
Bceraa Oonblie HCTUHHOW BEeIMYMHBI CHOCA, TOCKONBKY YacTHYHO TIOHH-
JKEHHE MOBEPXHOCTH MPOU3OILIO BCICACTBHE OCENAHUA HIKENIEKALIMX
(B OCHOBHOM CaMbIX BEPXHHUX M3 HHX) cioeB cHera. [lostoMy ans ans,
KOT/Ia MOHWXEHHE MOBEPXHOCTH 3aKOHYHIOCH, HEOOXOIUMO BBEIYHCIIHTD
CHErosamac B BepxHeM ciioe. J/[pe monmydeHHbIe MUGPH — KOTHUYECTBO
«CHECEHHBIX» OCAJIKOB M BEJIMUYMHY BOJO3alaca B CHETE — CINEAYET
CpaBHUTH. PazHHLIa MEXKIy HUMU U COCTABIIAET HEOOXOIUMYIO NIOIPABKY
Ha OCelaHHe, KOTOPas MO3BOJSeT ONpeAelHTh NedIAIHI0 CHETA.

Paccmotpum npumep. B nepuon ¢ 19 okta6ps 1o 4 HOAOpA TpHKIB!
BHIMMaJajH OCAAKH, B PE3yNbTaTe OT/IOKEHHSA KOTOPHIX IIOBEPXHOCTH
CHEXHOTO MOKPOBA MOBLICHAACH HA 15 ¢m, UMK oTnokUIOCE 27 MM
OCaIIKOB B ¢JI0¢ BOARI (¢M. puc. 1.1). 7-8 HosA0ps mox BIUAHHUEM HH30BOH
METEIH MPOH30IIIIO PE3KOE NOHUKEHUE TIOBEPXHOCTH Ha 9 cv; yIHTHIBas
IUIOTHOCTE cHera B 3710 Bpems (0,20 2/car’), MBI moTy4aeM CHOC, PaBHBIH
18 mm ocamkos, Ho nmpaBunsHo nu 310? Benp 3a mpomeiee ¢ 19 oktaops
nmo 8 HosAOps BpeMs TPOMCXOAMNO H ocenaHue cHera. Kak BuIHO Ha
npodwie, 8 HOAOps OBLT MEPEOTNOKEH CHEI, aKKyMYIIHPOBAaBIIUHCA Ha
nenHuKe ¢ 19 oxTa0ps. Bogosanac Bo BHOBb 00pa30BaBIIEMCS CIIOE
cocTaBun He 18 MM 0CaAKOB, KAK Mbl CUWTANIM NIepPBOHAYATIBHO, a 27 MM
— 18 mm =9 mm. DTO M €CTh HCTHHHASA BEJIMYHHA CHOCA.

ITomo6HEIe BEIMHCICHNS ObUIM CAENAHBI I8 BCEX CIyYacB OTIOKECHHUA
¥ CHOCA CBEXKEro CHera; MpoaHaIM3MPOBAHO TaKkKe U3MEHEHHE BoJlo3araca
BO BCEX CJIOAX CBEKEOTIOKEHHOTO CHera. B KoH1le KaXKoro MecsIla BETH-
YHHBI aKKYMY/JTHPOBaHHOTO CHETA COMOCTABIISUIMCH € BOI03aIIacoM BO BCEH
TOJIIE CE30HHOTO CHETa, 4TO MO3BOINIO, ¢ H3BECTHRIM IIPHOTHKEHHEM,
BEIUHCIIHTE TAKXKE M MOCTYIUIEHHE BELISCTBA HA TPaHHIAX CE30HHOTO
CHera C MpONUIOTOTHUM (PHPHOM M Bo3ayxom (tadm. 1.1).

Kak BuaHO M3 TabnMIbl, BETHYHHBI aKKyMYJ/ISLUHH, PAaCCYMTAHHEIC
KaK pa3HOCTb 0CAJKOB M CHOCA CHETa M HEMOCPEACTBEHHO H3MEPEHHEIE B
wypdax, He paBHBI MEKIy co00l U B TIENOM 32 3UMY OTIHYAIOTCS JpYT
oT apyra Ha 36 mm. Bo3aMoXKHO, 9TO 3Ta pasHuua 00s3aHa NOCTYILIEHHIO
BELECTBA B Ce30HHBIH CHEXHBIN MOKPOB M3 HHKEJIEKALIETO MPOILIOro/-
Hero HHGUIBTPATMOHHOTO GUpPHA BCIIEACTBHE MUIPALIMH BOJSHBIX N1APOB
CHHU3Y BBepX, OJIHAKO OHa HACTOJBKO MaJia, YTO TPaBUIIbHEE €€ OTHECTH
3a cuer oIHUOOK H3MepeHui, HOo TpH TakoM criocobe ommbky B 5-10%
BIIOJIHE BO3MOKHBI U IOITYCTHMBI.
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I'nasa 1. Meroauka H3MCPEHHSI CHEKHOIo IMOKPOBa

i Tabnuua 1.1

KonuuecTBoO 0CaAKoB, BeNU4YMHBLI CHOCA CHera U Bogo3sanaca
B CHeXHO-(bMpHOBOW TonLUe (MM CNos BOAbLI) NO AaHHLIM
HabnoaeHWin Ha CHeroMepHoOW NNOLLAAKE Ha HXHOM
cknoHe Anb6pyca zumon 1961/62 r.

Mecar Cymma Crnoii Croit VYeenuge-
O0CAIKOB  |CHECEHHO- |aKKYMYJMpPOBAaHHOTO  |HHE
ro cHera |CHera BOIO3a-
maca

paccyu- H3MEpPEH-

TaHHbIA HBIA B

(ocanku — |mypdax

CHOC)
CeHT0pB 77 7 70 70 70
OxT0ph 123 0 123 134 204
Hosbpb 196 117 79 &9 293
Hexabpb 84 26 58 64 357
AuBaps 31 7 24 | 358
deppanb 80 10 70 68 426
Mapt 155 84 71 87 513
Arnpenb 84 1 63 81 594
Mait 206 4 202 202 796
Becs
nepuox 1036 276 760 796 796

Bropoii cnocof OCHOBaH Ha aHAIU3E CEA3NU NOKA3AHUU 0CAOKOMEPQ
C Kouyecmeom cHezd, OTIATalOLIErocs Ha TAaKOM YYacTKe JICAHHKA,
rie MeTE/lEBBIii CHOC M IMPHHOC CHEera OTCYTCTBYIOT. JTa CBA3b
CYLIECTBEHHO 3aBUCHUT OT CKOPOCTH BeTpa. ExKeIHEeBHBIE CHETOMCPHBIE
HaO/TIoIeHHS Ha TUTOLIAIKe, TpoBoaxBLIecs B 1961-1963 rr. Ha Dnpbpyce,
Janu HeoOXOOMMBIE MaTePHANIBI I CPABHEHHA MOKa3aHMH ocamkomepa
H X0o[a cHeroHakomieHus. OcaakoMep HaXOJWICA Ha METEOPOJIOTHYECKOH
cranuuu Jlenosas basa, pacronoxerHoi B 500 v ot GupHOBOrO 1Mo Ha
BeicoTe 3680 M. MeTeomIomanka OTKpbITa BO3IECHCTBHIO TOCTIOACTBY-
fouumx BerpoB. OHa pacnolIOkKeHa Ha y3KOM IpeOHE C KPYTHIMH CEBEPHBIM
H H0XKHEIM CKIIOHAaMH. [10/ICTHIAIOILEH TOBEPXHOCTBIO CIYXKUT MOPEHHBIN
4€X0N, 3MMOH €1ab0 3aHOCHMBIH CHETOM.

Ha ocroBanuu mccnenosanmii 1961/62 r. oka3anoce, 4TO MPAMOW
CBSI3M MEXKIy €KeIHEBHBIM KOJIMIECTBOM BBIABIIETO Ha PUPHOBOM TMoOJIE
CHETa 1 KOJIMYeCTBOM OCA/IKOB B Ocagkomepe He cymiecTsyeT. [lo nanHsM
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Hacrb 1. Ce3onuslii cHexHblii MOKpPoB 3emiau

METEOPONOTHIECKUX HabmoaeHui, Ha DibOpyce OueHbr MHOTO JHEH ¢
ocaakamu: ¢ CeHTA0ps 1961 r. mo mait 1962 . oCanku ormedamuce 184 mus,
umm 70% Bpemenn. Yncno nHel, korna HabIONANOCh OTIOKEHHE CHETa
Ha IUTOIIAIKeE, 3a TOT e nmepHop cocrasnsio 102, wim 38%. Cnenosareins-
HO, B OTJIC/IbHbIE JHM BBIIABIIHE OCAJKM HHKAK HE PETMCTPUPYIOTCS B
CHErOHaKOIUICHHU. BmecTe ¢ TeM B apyrue AHH (0OBIYHO BO BpeMms
CUIBHOW O0IIEeH MeTenu) MpH CPaBHUTENILHO HEOONBIIOM BBINAJEHHH
OCaJIKOB OTJIarajics MOIIHBIH CJIOH cHera. 3a 82 IHS ¢ HEeYYTEeHHBIMH Ha
IUIOLIAIKE OCANKaMU MX BBINAJO (II0 M3MEPEHHSIM 0CaJKOMepa) OKOJIO
80 mm, T.€. CpeHAA UX MHTCHCHBHOCTE ObLTa OKOJIO 1 MM B IeHb. Dta
BENIMYHHA MEHBIIE TOYHOCTH CHETOMEpPHBIX M3MepeHHH (Tak Kak | amm
cios Bomel 1pH mwiotHoctH 0,20 2/cy’ pasen 0,5 cm cHera). Benuuuna
HEYYTEHHBIX 0cakoB (80 mum) cocraBmser 7,7% cyMMBI 3MMHHX OCaJIKOB,
paBHo# 1036 am. QueBHAHO, YTO JUI1 NPAKTHYECKHX PACYETOB KOHYECTBA
0CaJKOB B TOpax 3TOi BETMIHHON MOXHO NpeHeOpeyb.

BmecTe ¢ TeM HeCOOTBETCTBHE MOKa3aHHH OCaaKOMepa W JaHHBIX
110 CHErOMEPHOM IUIOLIAAKE MOXHO OOBACHHTH CICAYIOIIMM 00pa3oM.
HeBoneuroe (HECKONBKO MHUIHMETPOB) KOJMYECTBO CBEKEBBIIABIIEO
CHera HUKOTZIa He OT/araeTcs Ha JIeIHHKE COBEPILIEHHO POBHEIM CJIOEM, a
obpasyeT niTHa, XapakTep KOTOPHIX 3aBHCHT OT MUKpopenbeda. [Ipu 3Tom
OYeBMAHO, YTO B MECTax TaKOro OTIOXKEHHs KOMMYECTBO CHeTa Oyjer
Oonbiie KonmMYecTBa 0caaKoB. ECi 3TH MATHA OKa3aIuch BHE CHETOMEp-
HO# IUIOLIA/IKH, Ha Hel, ECTECTBEHHO, OTVIOKEeHH He OyIeT, HeCMOTps Ha
npouwemuui cHeronana. Ecam ke mATHa o6pasoBanncek B mpenenax
IUIOWAJIKH, TO OyIeT OTMEYEHO MOBHIIIEHHOE CHErOHAKOIIEHHE. JIHU
C MPOJIOJKHTEILHLIMU CHErONaIaMH MaJIOH HHTEHCHBHOCTH 9€peyIOTCs
C CHJIBHBIMH 00ILMMH METEIIMH, BO BpeMs KOTOPBIX Iiepepacipee-
JIAETCA M OTJIOXKEHHbIH paHee (B IATHAX) cHer. B pe3ynsrare MeTellH cHer
OTKJIaIbIBAETCS JIOBOJIBLHO POBHBIM ClI0eM M B OONBIIEM KOJIHYECTBE,
4€M €TO BEIITAJAII0 BO BpeMs 3T0H MeTenu. MMeHHO B Takue THH ¢ 001uMH
METEJISIMH MPOHCXOAHT MOIMHOE CHErOHAKOMIEHHE, GUKCHpPYEMOe
M3MCHCHHEM 0TCYeTOB 1o TpocaM. Ho noaoOHeIx mepHomos Ha eqHuke
HEMHOT0; TI03TOMY KPHBasi CHETOHAKOILIEHHS TPEPLIBUCTA, HMEET PE3KHE
NUKH A JJIHHHbIE MONOrHe y4acTKU. OnucaHHBIH Mpolece moay4aer
KOCBCHHOE IOJTBEPKACHUE IIPH CPABHEHWH KOJIHMYECTBA OCAAKOB IO
OCaIKOMEpY H 10 TPOCaM 3a KaXIbli AeHb U 33 OTAEIBHBIE IEPHOIbI (0T
MTHKA JI0 TTHKA).

CBs3p MEXIY JaHHBIMH €KECIHEBHBIX HAOMIOAEHHH 3a 0CaJKaMH Ha
(hvpHOBOM 1ONIE U B OCAZKOMEPE YCTAHOBUTH HE YAAIOCH JaXKeE C YUETOM
CpeIHEN CyTOUHOM ckopocTH BeTpa. He ycraHoBieHa Takke 3aBUCHMOCTh
MEX/y COOTBETCTBYIOIMMH MECAYHBIMH CyMMaMH OCaiKoB. B To xe
BPEMsi HAMETHJIACh XOPOIIast CBA3b MEXK/Y ITHMH BEJIMIHHAMH B €CTECT-
BEHHBIC TICPHO/IbI, BKIIOYAIONINE JHU CO CHEOHAKOIUICHHEM M [HH C
nednsumeii cHera (puc. 1.5), Hanpumep, ¢ 3 no 23 okTa0ps, ¢ 22 AHBaps
o 1 deppais, ¢ 26 despans mo 4 mapra u T.4. (cM. puc. 1.1).
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I1asa 1. Mertoauka maMepennsi CHEXHOrO NMOKPOBa
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Puc. 1.5. CBA3b MeXay CYMMaMKu OCafKOB 3a eCTeCTBEHHbIe nepuoabl
CHErooTnoxeHUA aumon 1961/62 r. no ocagkomepy X_ 1 no cHeromepHbIM
HabnogeHuam Ha PUPHOBOM Mone KXHOro cknoHa dnsbpyca (H)

M&r comocTaBunu co CKOpOCThIO BeTpa Ha Bbicote dumorepa U i
[JBE BEIMIUHEL: BO-TIEPBBIX, OTHOIIEHHE KOJIHYECTBA OCA/IKOB Ha (JUPHOBOM
rone H K KOMHYeCTBY OCaKOB 0 0CaaKoMepy X ; BO-BTOPbIX, OTHONICHHE
Pa3sHOCTH MEXIY CyMMaMH OCaJIKoB Ha (PHPHOBOM IIOJIEe U B OCAIKOMEpE
(H - X)) kK cyMmMe ocankoB Ha (DUPHOBOM T1071e H, KOIHYECTBO KOTOPBIX
MBI CYNTAEM OIIM3KHM K IeHCTBHTEIbHOMY. B 000HX CiTy4asx HCroIb30Ba-
TTHCH CYMMEI OCAJIKOB 32 OTAEIBHBIE EPHOJIBI CHETOOTIIONKEHHS, 3 CKOPOCTh
BeTpa Opaack TOJILKO 33 IHH C HAKOIIEHHEM CHETa Ha (PMPHOBOM IIOJIE.
Kax B mepBoM, Tak 1 BO BTOPOM CliydasiX 3aBHCHMOCTH IMOIYYHIIHCH
YAOBNETBOPHTENEHBIMH (pHC. 1.6). C HEKOTOPOI OCTOPOXHOCTEHIO MOIY-
YEHHBIC 3aBUCHMOCTH MOYKHO IIPUMEHATE H K MECSYHBIM BEJTHIMHAM, HOO
TPOAOKUTEIBHOCTh MEPHOI0B, BKIIOYAIOIINX THH CO CHETONMajaMH M
JHH ¢ peduuiued, 6onee WM MeHee MOCTOSHHA: HA OfMH MECSI] IIpH-
XomuTes 2-3 Takux neprona. Pacuer, BuImonHeHHbIH A1 3uM 1961/62 u
1962/63 rT. no nepsomy otHOMmeHKIO H/X , 1al pe3y1bTaTsl, NPHBEIEH-
Hele B Tabm. 1.2.

BbrarcneHnble TakuM 06pa3oM CyMMBI 0caakoB 1d 3uM 1961/62 u
1962/63 rr. BecbMa GIH3KH K KOIMYECTBY OCAIKOB, HOTYYEHHBIX TI0
CIKCIHEBHBIM H3MepeHHsaM Ha momanke (1036 u 2152 mm coorBet-
CTBEHHO); Pa3HOCTb MEXy HHMH MEHbILE TOYHOCTH HAIIHX U3MEPEHHMI.

[IpemnoxeHHbIi METO HCIPABIEHHS TIOKA3aHMIT OCAIKOMEPa Mbl
TIPUMEHHIIH [J1S BBIACHCHHUA HCTHHHONW CYMMBI OCaJKOB B 00JIACTH akKy-
Mynsuuu neaHuka Oemxdenxo. JJaHHbIE CHETOChEMOK Ha CTaHIMH Jlequuk
Butkosckoro, naxomupiieiics B neprox MIT Ha Beicote 4900 M, Ha 55%
[IPCBBIIIANIY NOKa3aHHUA €€ 0CaIkoMepa, a Ha ctarimu Jlemuuk Pequenxo- 1
(4170 x) — e Ha 8% (Jlenuuk Pemuenko, T. 2, 1962). Dtu paznuyus
4BTOPBbI OOBSACHAIOT OCOOEHHOCTAMH OpOrpadUu M OTYACTH PAIHBIMH
KOHCTPYKLIUAMH 0CaIKOMEPOB.

*
3necku nanee unzekc U 0603Ha4aeT CKOPOCTH BETPA, U3MEPEHHYIO B METpaX Ha
HEKOTOpOIH BBICOTE (B JAHHOM Cllydae Ha BbicoTe 11 ).
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Yacts 1. Ce30ouublil CHEXHbIH MOKPoB 3emau
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Puc. 1.6. 3aBUCMMOCTL OT CKOpPOCTH BeTpa U, OTHOWEHWUA KONU4YecTsa
ocaakoB Ha (hupHoBOM none H k konu4ecTBy 0cagKkoB B ocafkomepe X,
(a) ¥ OTHOWEHWA Pa3HOCTU Mexay ocadKkamu Ha t¢pupHOBOM none 1 B
ocapakomepe (H - X)) k ocagkam Ha ¢pupHoBOM none H (D)

1 — paHHbIe 3uMbI 1961/62 I, 2 — faHHEIe 3umbI 1962/63 T.

W3 nannsix Tabm. 1.2 (Jlennux Gemuenxo, 1962, 1.2, ¢. 165-166) G110
oTo6pano 14 nepHosioB, A KOTOPBIX MMENHCh MOKa3aHHsA OCaaKoMepa
1 CBEJICHHS 0 KOJIMYECTBE CHETa, OTIOKEHHOT0 Ha riomaske. CpaBHEHHE
OTHOILIEHHH THX BEIHUYMH CO CKOPOCTRIO BETpa MO3BOIHIO BBIYMCIHTE
cooTBeTcTRytolHe Kodddumentsl (puc. 1.7), KoTOpBIE 1O abComOTHOH
BEJMUMHE OKA3aHCh MEHBINE MMBOPYCCKUX H MEHEe M3MEHYHBBIMU B
3aBHCHMOCTH OT CKOPOCTH BETpa. JTO MOXKHO OOBSCHHTH TEM, YTO CTaHLHUS
Jlenuuk ButkoBckoro 6oree 3akpeiTa, yem Jlenosas basa, u pexxum BeTpa
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Faasa 1. MCTO,E[HKEI. H3MEPCHHA CHCKHOTO NMOKpOBa

nonpaBKkK B nNokKasaHunA ocagKomepa

Tabnuua 1.2

KonuyecTtBo 0cafKkoB Ha HOXHOM CKnoHe Ank6pyca
3a 3umbl 1961/62 n 1962/63 rt. nocne BHeceHUA

Mecsi CymmMa Cpennsis H/Xt Ucnpasnen-
OCAaKOB M0  |MECSTYHAs Hoe
0CaIKOMepy, |CKOpOCTb KONMYECTBO
MM BETpa, M/C OCAIKOB, MM

1961/62 r.

Centa0pb 44 4,7 2,3 101

OkT1a0pB 30 4,6 23 69

Hosibpb 50 7,2 3,1 155

Hekabpb 58 7,5 , 3,1 180

HAuBapb 20 6,4 2,8 56

Deppaib 30 5.9 2,7 78

Maprt 39 5,9 2.7 105

Anpeb 58 2.4 1,7 98

Maii 82 4,2 2,2 180

Bech nepHon 411 5.4 2,6 1022

1962/62 r.
OkTts16pb 40 4,1 2,2 88
Hos6ps 17 2,8 1,8 31
gemﬁpb 9.4 3,7 63

AnBapn 213 9,1 3,6 767

@eppaib 134 5,6 2,6 350

Mapr 86 8,0 3.3 84

Arnpens 49 33 2,0 98

Mait 77 2,2 1,6 123

Bech nepuon 714 5,6 2,6 2104

3deck oaHoponHee. Kpome Toro, Matepuansl HaOmOAeHWH, TaHHBIE
KOTOpBIX HCIIOMB3YIOTCS, Ha JlemHuke Meqyerko Gomnee npoaoKHTENBHEL,

;eM Iia?anbﬁpyce, YTO JOJDKHO YMEHBIIATh YroNl HAKIIOHA TpAMOH Ha
uc. 1.7.

~ Tlockonsky Ha cranuun Jleannk BHTKOBCKOTO B TedeHHE KPYIVIOro
roa TOCMOZICTBYIOT OTPHIIATENbHBIE TEMIEPATYPHI M TOXKICH HE OBIBaET,
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Puc. 1.7. CpaBHeHMe nokaszaHuW ocagkomepa (nesbli rpacuk) n
cBefeHUn O KONW4YecTBe CHera, oTNOXeHHOro Ha nNnowagke cTaHuuu
INepHuk ButKOoBCKOTO
1 — eAMHMYHbIE M3MEPEHHA, 2 — OcpeAHEeHHbIe 3HaYeHuA. OB6o3HaYeHUA ocen
Te Xe, 4YTO U Ha puc. 1.6

Tabnuua 1.3

Konn4ecTBo ocagkoB Ha cTaHuuu NlegHnk ButkoBcKoro
3a 1958/59 6anaHcoBbIN rog NOcne BHeCEHUA Nonpasku
B NOKa3aHMA ocagkomepa

Mecsu Cymma CpenHsis H/Xt HcrnpaBiieH-
OCAIKOB [0 [MECSTYHAs HOe
0CaIKOMEpY, |CKOpOCTh KOJIM4ECTRO
MM BeTpa, M/C OCaKOB, MM

CeHTA0pD 34 4,7 1,8 62

OKTsI6pb 49 5,0 1,9 93

Hosa6ps 6,9 2,4 164

Jexabpb 89 5.5 2,0 180

SAnBapb 18 5,6 2,0 37

deppaib 46 7,0 2.4 111

Mapt 113 6,5 2,3 256

Anpenb 67 57 2,1 139

Maii 152 4.1 1.7 256

Hronb 4.4 LTS5 70

Hromns 37 4,2 1,7

Asrycr 20 5,0 1,9 38
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I'nasa 1. Merojuka H3MepCHHSI CHEKHOTO TOKpPOBa

noay4eHHbIe KO3 (MHIHMEHTH MOKHO UCIIONB30BaTh U /Ul nepuoaa abns-
uny. BeraucnenHas Takum o0pa3om cymMma ocankos 3a 1958/59 Gananco-
BBl TOX OKasanace paBHOH 1470 mw (tadbn. 1.3). C sHBapsg MO aBrycT
1959 . 3nech Bbinano 970 am ocaaxos, a 3a TOT ke mepuox 1958 . —
1080 Mmm (BBIYHCIIEHO 3TUM 3Ke criocobom).

CBA3bL MeTeneBOro nepeHoca ¢ TBepAbIMU OocagKkamMu

Mexay nepeHoCOM CHEra NMpH OOMHMX METENAX H KOIHYECTBOM
BbIABILKX OCAJIKOB CYMIECTBYET ONpPEIC/ICHHAS CBA3b, KOTOPYH) MOXHO
UCTIONB30BATE [T BRIYMCIIEHHS OHOTO M3 3THX IMOKa3aTelel 1o U3BeCT-
HOH M3 HaOMIOIEH NI BETMYMHE APYTOro. Beiie mokazaHo, 4To Ha POBHBIX
[IPOCTPAHCTBAX TPH OOMIEH METETH U YCTaHOBUBIIEMCS] CHETOBETPOBOM
[IOTOKE BCE BPEMSA MPOMCXOANT OTIOKEHHE CHETA, paBHOE KOJIUYECTBY
BBIMIAJAIOINX OcaakoB. Ho Beck BEINAMaroOMIMi CHET, MpeXxe 4eM OT10-
KHTBCSA Ha TOBEPXHOCTH, BOBJIEKAETCA B CHETOBETPOBOH notok. [Toka ects
METENb H, CIEA0BATENBHO, NaJBHOCTh IEPEHOCA HE PaBHA HYIIO, BhINAB-
IIMH CHEr CHadaJla IIEPEHOCUTCS, a TOIBKO IIOTOM 3aKpeIlIieTCs B CHEX-
Hom nokpose. OTcrozia ceyeT, 9T0 B IOTOKE HaXOIUTCS BeCh BhINAAK0-
LIMH B JaHHBIA MOMEHT CHET, a, BO3MOKHO, H CHET, BHIIABIIHI paHee (B
Ty JK€ MeTelb).

B BBICOKOTOpBE HHTEHCHBHOCTS BBHIIIAJICHHS CHera BechMa Benuka, B
paiione Dnpbpyca, HallpUMeEp, B CPEIHEM 3a NepUO] aKKYMYIALHA
1961/62 1. ona cocraBuna 12 mm/cym (¢ y4eToM NpPOJOIKHUTENBHOCTH
cHeronanos ¥ o0mux MeTtener 2083 vaca, uinn 87 cytok). Takas BeicoKas
HHTEHCHBHOCTE BBIAICHHSA CHETa TeM 0oJlee coco0CTBYET HACKILICHHIO
IJOTOKA 3a CYET BBIMAJAIONIETO CHETa.

KoathdunueHT cBA3H MeTelleBOro nepeHoca M 0CAIKOB k MPeCTaBIIET
co0oH THHEHHYIO BETUYHHY, OH PaBeH:

k=0, /X, (1)

rie Q) . — KOIM4ECTBO CHETra, MEPEHECEHHOTO OOMMMH METENAMH, 2/cM,
a XT — KOJIMYECTBO OCA/IKOB, BHIMABIIHX 3a TO XKe BpeMs, 2/cv’. OueBHIHO,
yeM Oonbiue cHera codeper meteneMep, TeM Oonbine ko3dduueHt
cBasu. C apyro# CTOPOHEI, €CITH MPH TOM JKe KOIHYecTBe COOPaHHOro
METEIEMEPOM CHETa BhIMagaeT Oojblie 0cankoB, KOAhGULIMEHT CBA3H
YMEHbBIIAETCH.

Ha yJacTkax 5efHHKa, TIOJBEPIKEHHBIX PETYISPHOMY CHOCY CHET4,
T0A0OHBIM 7Ke 00pa30M MOKHO BEIYHCINTD U KO3 OUILIHEHTHI CBA3H MEXK-
Jy KONM4eCTBOM cHera O, . NIEPEHECEHHOro BO BpeMs HH30BOH MeTelH,
H KOJIMYECTBOM CHera X, CHECEHHOrO B JjaHHOM mecTe. OKa3anock, 4To

9TH KO3((HUIHMEHTE! CBA3H IIPU PA3HBIX YCIOBHSIX MMOTOABI M3MEHIIOTCA
HE3HaYHTENBHO, a B LICJIOM 3a EPHOJ aKKyMYJIALHH OHU OJDKHBI COXpa-
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Yacts 1. Ce3oHHBI CHeXHbIH NOKPOB 3eMH

HATHCH Oonee WIM MEHEE MOCTOSHHBIMU JUIA JaHHOTO Mecta. ClelloBa-
TEeNbHO, UX MOXKHO HMCIIONB30BaTh NMPH pacdeTax OCAAKOB M AeIALHH
cHera 10 JaHHBIM O METEJIEBOM MepeHoce B moboit roa. Ilpu pacderax
OCAIKOB HIH Aedmsaiuu cHera B 1IEJIOM 3a TIEPHOA aKKYMY/IAIMHA MOXHO
TI0JIb30BaThCs TAKKE OCPEJHEHHBIMH 3Ha4eHUSIMH KO HHIIHEHTOB, 1OTy-
YEHHBIMH TI0 HECKOJIBKHM METEIIIM.

Jr 3umMer 1961/62 1. B paiioHe GHUPHOBOTO MOJs HA H0XKHOM CKIIOHE
DnbOpyca Ko3hPHIMEHT CBA3U MEAKITY KOTHIECTBOM BhINABIINX 0CAIKOB
U CyMMapHEIM TIEPEHOCOM BO BpeMs 0OImX MeTenel cocraBua 45 um, a
MEKTy OOIIMM KOJTHYECTBOM CHECCHHOTO CHETA M CHETOM, IEPEHECCHHBIM
BO BpeMs HU30BBIX MeTenei, — 103 . [Tomydennble nuHeldHbIe KodQduim-
EHTBI CBA3H UMEIOT OrpeieieHHbIH (U3NIEeCKHi CMbICT: OHH OTPakaroT
JaJbHOCTB TEpeHOca CHera. EcTecTBEHHO, 4TO B OTHUX M TEX JKE YCIOBHAX
JANLHOCTH TIEPEHOCA MPH HU30BBIX METE/IX Oomblie, 4eM IIpH O0IIHX.

PacueTsl KO3QOUIMEHTOR CBA3U IIPH OTIAEIBHBIX METENSAX MOKa3bIBa-
0T, 4TO 4eM OHH MCHBIIIE, TEM Oonee paBHOMEPHO OTKIAAbIBACTCA CHET H
TeM HIKE KOI(QOUIIMEHT BapHaluK paclpe/icIeHHs CHEXHOrO MOKPOBa.
TMockonbky k03D OUIHEHTHI CBA3H H3MEHAIOTCS B PAa3HBIX YCIOBUAX PENlb-
ea, nocneHee 3aKII0YCHAC MMeeT OONIBIIOE 3HAUSHHE NPH BeIOOpE MecTa
A8 METENEMEPHBIX H IPYTHX M3MEpeHHil, 10 KOTOPHIM B Ja/bHEHIIEM
MOKHO BBIYHCIIATE KOJTHYECCTBO BhINAJAFOIINX OCA/KOB.

H3nokeHHbIH 30eCh CTOCO0 MpUMEHsIICS N7 pacyeTa OCajkoB Ha
dupHOBOM nose B epHOIE! akKymynsiuu 1958/59 u 1962/63 rr. [lepsbiit
M3 3THX NMEPUOJ0B ObLT OITH30K 110 ycnoBusM K 1961/62 1., a Bropoi 6611
pPE3KO aHOMAJbHBIM — OH OTJIHYauCsd HCKIIOYHTETbHO BbICOKOH
CHEKHOCTBI0. Ha OCHOBE MeTeneMepHbIX HAOMIONCHHH, BRIMOIHEHHBIX
Ha pupHOBOM nosie Dmpopyca (Kotmsikos, [Tnam, 1965a), Ob1in npuHSTEL
CIIEYIOUIME PACXOIbl CHETOBETPOBOIO IIOTOKA ( B 3aBUCHMOCTH OT
ckopoctun Betpa U

U, m/c 6 7 8 9 10 11 12 13 14
q, 2/(mc) 4 9 15 3 32 41 52 65 82

Pesynbrarsl pacueToB npHBeaeHbI B Tabnuuax 1.4 u 1.5. IlonyyeHHas
3THM croco0oM cyMma ocaikoB 3a 1958/59 r., Kak U crienoBano 0xuaaTh,
Omi3Ka K ux cymme 3a 1961/62 1. B 1o e BpeMA B aHOMATBHO CHEXHOM
1962/63 roay ocaakoB BBINANO MOYTH BABOe Oonbmie — 0kono 2100 .
ITocnennsas uudpa oueHs OIH3KA K CyMME OCAIIKOB 3a IIEPHOJL aKKyMYyJ1si-
umu 1962/63 r., nony4yeHHOU HHBIM criocodom (cM. Tadi. 1.2). M3 storo
ClIeIyeT, BO-TIEPBLIX, YTO KOIDMHIIHEHT CBA3H, ONPEICICHHBIA HaMH,
JIOCTATOYHO HAJEKEH W, BO-BTOPHIX, 9TO (hopmyia (1) BIOIHE TIpHTOaHA
JUIA pacyeTa KOIM4YecTBa TBEPIBIX OCAJIKOB.

Jlaussle Tabm. 1.5 cBMIETENLCTBYIOT O TOM, 4TO 3a 3uMy 1958/59 .
Ha (UPHOBOM MOJIE OBITIO CHECEHO 0KOJIO 31% BhINABILETO CHEra — MOYTH
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apa 1. MeToHka uaMepeHHs] CHEKHOTO NMOKpPOBa

Tabnvua 1.4

BbluMcneHve TBepAbLIX ocafgKkoB Ha (PUPHOBOM None HXHOro
cknoHa 3nkbpyca 3a nepuogbl akkymynaumm 1958/59 n 1962/63 rr.
Nno AaHHLIM O NepeHoce CHera Npu odLKUX MeTensax

MecsLL Tponon- |Cpemusis  |Cpemuumit  [konmde-  (Ocanku,

KHWTE/Ib-  |CKOPOCTh  |pacXoll CTBO MM

HOCTB Betpa U,,, |cHeroseTp- [nepeHe-

o0Lmx Mm/c OBOI'O CEHHOTO

MeTeneit, MOTOKa,  [CHEra,

4ace! 2/(mc) 10° 2/m

1958/59 r.
CenTs10pb 20 6,5 6 432 126*
OxkTa0pB 9,5 27 4277 95
Hosa6ps 5 7,5 12 2176 48
Jexabpn 120 7,5 12 5184 17
SuBapp 123 7 9 3985 89
®Deppaihb 9 23 7 369 64
Mapr 78 7,5 12 3370 75
Anpenb 180 8 15 9720 216
Mait 56 7.5 12 2419 171%*
Becs
TIEpHO 765 38932 1101
1962/63 r.

Oxta6pb 46 9,5 28 4 637 103
Hoabps 6 6 4 110 3
Hexabpb 143 10,5 37 19 048 423
SHBapb 295 10 32 34 304 762
®espanb 147 10 32 16 934 376
Maprt 135 10 32 15552 346
Arpenb 15 7 9 1
Maii 34 9,5 28 3427 76
Bech
TepHoN 821 94 061 2090

*CyMmel 0caakoB 3a ceHTa0pb 1958 . 1 Maii 1959 1. B34THI MO ocaakomepy (¢
NONMpPaBKOH HA CKOPOCTh BETpa), TaK KaK OCHOBHOE CHETOHAKOTUICHHE B 3TH
MecsIblL IITO IPH CHETOTIAaX W He COMPOBOXKIANOCH OOLIMMH METEISIMH.
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Yactp 1. Ce3oHHbI cHeXHbili HOKpoB Jeman

Tabnuua 1.5

Bbiuncnenune senuuuHel gednauuum Ha GUPHOBOM norne HXHOro
cknoHa Ank6pyca 2a nepuoabl akkymynsauumn 1958/59 n 1962/63 rr.
Nno AaHHbLIM O NepeHoce CHera Npyu HU30BbIX METennx

Mecsu Iponon- |Cpemusia  |CpemHuii  |Kosmmie-  |Benuumna

XUTENMb-  [CKOPOCTh  |pacxof CTBO neduisyu,

HOCTb Betpa U,, |CHeroseTp- |mepeHe-  |MM

HU30BBIX | M/C OBOI0 CEHHOI'O

MeTeJieil, MOTOKA ¢, |CHera,

Yacht e/(mc) 10° &/m

1958/59 r.
CeHTAODE 32 6,5 6 691 7
OkT6ph 27 9 23 2236 22
Hosibpb 41 10 33 4 871 46
Hekabpb 56 5 6 1210 12
AuBapb 136 7.5 12 5875 57
Mespanb 90 10 33 10 692 104
Maprt 3 8 15 4 482 43
ATIpens 1 8 15 4914 48
Mait 6,5 6 172 2
Becs
nepHox 564 35143 341
1962/63 r.

OxTs6pb 41 8 15 2214 21
Hosb6ps 22 7 9 719 7
Hexabpb 169 8 15 9126 89
SaBapb 25 8 15 1350 13
Deppans 26 9 23 2153 1
Maprt 102 7 9 3305 2
Anpesib 42 6 4 605 6
Mait 13 6 4 187 2
Bech
nepuox 440 19 659 191

CTONBKO K€, CKOJBKO H B Onmu3koMm no yciorusMm 1961/62 r. (cMm. Tabmn.
1.1). Haobopor, B 1962/63 1. nedursaims cHera 3/ech 0OKasanach paBHOH 9%, 4To
CBA3aHO ¢ MaJIOH MOBTOPSEMOCTBIO B 3TY 3MMY HH30BHIX MeTeneH.
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TaxuM 00pa3oM, OIBIT paboT Ha DIEOPYCE MOKA3BIBAET, UTO MPABHIIB-
Hasi TIOCTAaHOBKA CHETOMEPHBIX M METENIeMEPHBIX HaOMoNeHuii B y106HOM
MecTe 1aeT BO3MOYKHOCTB HE TOJIBKO HCCIe10BATh X0/ ITPOLIECCOB aKKyMy-
/1AM Ha JIEIHUKE, HO W BBIMHCIIUTH BEJIMYUHY BBINAJAIOMINX TBEPIbIX
ocaJKoB, KOTOPYIO NaneKo HE BCerda yAaercs MOIYYHTE ¢ IIOMOILBIO
0CaIKOMEpOB.

HekoTopble 3amevyaHUsl K peeYHbIM U3MEepPeHUAM

OO0y 0 KapTHHY aKKYMYJISLHH H a0JALHH Ha JIeIHUKE MOJKHO TIOTY-
YHTh C TOMOIIBIO MAPIUPYTHEIX HAOFOIEHHIA 110 3apaHee paccTaBIeHHON
cerd peek. OIHAKO NpU U3MEPEHHAX BO3HUKAKOT U3BECTHBIC TPYIHOCTH
H3-3a TOIO, YTO CHEXHbIH TIOKPOB, B KOTOPOM OHU YCTaHOBIICHBI, HETIpE-
pbIBHO ocefiaet. [Toka ToNmMHA C€30HHOTO CHEXHOTO MOKPOBa HEBEIHKA
(Meree 2 m), TOCTaTOYHYH0 TOYHOCTB IIPH BEIYUC/IEHUH AKKYMYJISIHH 10
peifkaM MOXKHO IOJY4YHUTh, YIHTHIBas OCEIaHUE JIUIlb B TIOBEPXHOCTHEIX
CITOAX CBEKEOTIIOKEHHOTO cHeTa (cM. Beimie). Ho npu noacyeTe ocanxos,
ne(IANHH U TON0BOH aKKYMYIISIIHHA B MOIITHOM CHEXXHOM MOKPOBE HYKHO
VIUTHIBATE OCENAaHHE BO BCEH MHOTOMETPOBOH TOJLE 3TOTO MOKPOBA
(Kotnsikos, 1966).

HeobxonumocTs BBEOEHHS MOMPABKHA Ha TAKOE OCEJaHHE BHUIHA U3
puc. 1.8. OTcUUTBIBas TONIIHHY CHEKHOIO MMOKPOBA MO PEeHKaM MM 110
TpocaM, MbI [10JTy4aeM NMPERBIMICHUE CHEXHOH NOBEPXHOCTH Hall TOPU30H-
TaJIbHOH JTMHUeH (a —a ). B 1eHCTBUTENIBHOCTH e BCIEACTBAE OCEHaHMs
MOBEPXHOCTL CHETa CO BPEMEHEM ToHmkKaetces (a — b). K koHIy Mecamna
9Ta pasHuua coctaBut a, — b. Kpome Toro, cymma Beex mpupamienuii
TONMLMHEI CHEXKHOrO MOKPOBa 3a HCTEKIIMi mecan [Z(a — ¢)] u3-3a
HHTEHCHBHOI'O OCEJAHHS CBEKEOTIOKEHHOTO CHEra COKPANIaeTcs, H K
KOHITY MECAIla BLICOTA MPHPAIIEHAA B Iypde OyaeT 3HaUNTENEHO MEHBIIIE
(¢ —b). O1a pasnuua, a TakKe BEMHYMHA a, — b 1 Gyner nekoMoii morpas-
KOL. [loenuB cyMMapHy¥o MOMpaBKy (BBIPAKEHHYHO B MHUTHMETPAx ) Ha
KOMMYECTBO JHEH MEKIY ABYMA PacCMOTPEHHBIMH HIyphaMHu, Moyda-
€M CYTOYHYH BenM4MHY nomnpaBKd. Mcnonb3oBates ee cremyer JHIIb B
AHK C MPHPOCTOM CHEKHOTO NOKPOBA, TaK KaK BHANMOE MOHIKCHHE
CHEXKHOH NOBEPXHOCTH CKJIAOBIBAETCS U3 OCEJaHHs M CHOCA CHEra M,
C/ICI0BaTE/IbHO, HE TPEOYET BBEACHHS BBIYMCIEHHOH TOMPABKH.

[TorpaBky Ha ocenanue Bcero CHEXHOTO MOKpOBa yaoGHee Bcero
BBIYMCIIATE B KOHIIE KJKJI0I0 Mecsila NepHoaa akKyMy i, MeTtoauky
€€ pacuyera pacCMOTPHM Ha KOHKPETHOM mpumMepe. TOMNIIHHA CHEXKHOTO
TIOKpOBa, OTIIOKEHHOTO 3a TeKYyLIyo 3uMy, B mypde 22 anpens 1963 r.
cocraBuna 419 cm, a B mypde 29 mas — 432 cu. B maiickom umypde
Tomma crera, oTIOXKEHHOTO 10 22 anpers, Obuta paBHa 405 cv; cneno-
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Yacts 1. Ce30HHBIH CHEXHbIH MOKPOB 3eMaH

Koneu
mecsua
c
Hauaro
MecAla
a a,
— b

Pt

3 4 5

Puc. 1.8. OcenaHve Ce30HHOro CHeXHOro NoKpoea 3a mecsay

1 — NOBEepPXHOCTL CHEXHOro MOKPOBAa, 2 — rpaHuUa TONWM,
OTNOXEHHOWM K Hauyany mecsaua, 3 — rpaHuMubl MeXay oTAeNnbHbLIMH
CnosimM, 4 — NeTHAR NOBEPXHOCTL MpoLnoro roaa, 5 — wypdebl

BaTenbHO, 3a Maii oHa ocena Ha 14 cyu. OO IPUPOCT CBEIKETO CHEra C
22 anpens 1o 27 mast coctaBiI 58 cv, a B mypde 3TOT CHET 3aHHMAl
croit TommumEo# mumb 27 cm. Takum 06pazoM, pasHuIa, 0OyCIIOBICHHAS
OCENaHNeM CBEXero cHera, coctasmna 31 cm, a obmas nonpaeka ObL1a
pasHa 45 cm 3a 35 mHeH, nau o 1,3 cum B CYTKH. [1I0THOCTH OTIIOKHBLIE-
rocst B Mae cHera B cpeaHeM Obuta pasHa 0,16 2/eam’; 3HauUMT, CyTOYHAA
BeJIMUMHA TTONPABKH Ha OCE/JaHHE COCTaBIAET 2,1 MM (B Clio€ BOIIB). U3
35 gueil pacCMOTPEHHOTO NepHOJa B TeueHue 18 Habmronascs mpupoCT
CHEXXHOTO MOKpPOBa, H, 3HAYMT, BBEJIECHHAS MOIpaBKa 3a 3TO BPEMS
paBHsiiack 38 mm (B cioe Bomsl). B cepennHe 3UMBIL 1962/63 r., xoraa
eKEeMeCSYHO BBINIAJANIO TI0 HECKONBKO COTEH MUJUTMMETPOB OCaIKOB H
ocenaHHe CHEKHOMN TOMIIM U0 OYeHb HHTEHCHBHO, 3Ta TONpasKa Oblia
eme Gosblle.

Pe3ynsTaThl BEIMUCICHHS aKKyMYIIALMH CHETa Ha (HPHOBOM MOJIE
AnpOpyca 3uMoit 1962/63 I. ¢ yueToM MONPaBKH Ha OCENIAHHUE NPUBENICHEI
B Tabn. 1.6. KoneuHoe 4HciIo (CyMMa OCaKoB 3a OKTAOpPEL — Mail 0KoJIo
2100 mm) oueHp GIM3KO K BENUYMHE, TIONYYECHHOH IBYMS APYTHMH
criocobamu (cm. Tabn. 1.2, 1.4).

Ipu u3yueHun abIALUA Ha JIETHUKAX HEOOXOMMO CTPOro pasnnyarh
TaKHe IIOHATHS, KaK TIOHW)XEHHE TIOBEPXHOCTH CHETa, TassHHe CHEXHOI0
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Tabnuua 1.6

Konu4ecTBO 0CaaKoB, BeNMYMHLI CHOCA U Bogo3anaca
B CHeXHOo-thbupHOBO# Tonuwe (MM CNoA BOAbI) NO AaHHbIM
HabnwaeHUWn Ha cCHeroMepHoOM NNowagke Ha KXHOM
ckrnoHe Anb6pyca 3umon 1962/63 r.

Mecsil CymmMma IMonpaBka |[Cymma Cront Croit
OCauKOB  |Ha 0CankoB (C |CHECEHHO- |OTIOXKEH-
oceJaHWe |BBEOEH- ro cHera  [HOTO
HOH o1~ cHera
PaBKoii)
OxT6pE 174 21 195 9 186
Hos0pb 45 15 60 = 60
HexaOpb 438 32 470 6 464
SHBaphb 627 138 765 43 22
Deppaib 129 27 156 28 28
Mapt 240 30 270 56 14
Arpenb 40 27 67 3 64
Mait 87 32 119 — 119
Bech
nepHon 1780 322 2102 145 1957

1oKkpoBa M ero abnauuio. Ilepeas BenmHYMHA OTPaKAET JIHIIG BHIHMOE
TOHIDKCHHE [IOBEPXHOCTH, 00S3aHHOE BO3ACHCTBHIO MHOTHX IPHYHH U
COBEpILIEHHO He 0053aTeNIbHO COBMAAIOLIEE C ICHCTBUTEIEHEIM TasHHEM
cHera ¥ TeM Oonee ¢ abnsumei. TagsHue MOXKET IPOUCXOIMUTE U B TIPHIIO-
BEPXHOCTHOM CIIO€ CHera, U B 0oJiee ITyOOKHX CITOSX CHEXKHOTO TIOKPOBA.
[lpu 370M Tasble BOABI IPOCAYMBAIOTCS B ITyOb CHETa M (PHPHA K 9ACTHIHO
TaM 3amep3ator. [TosTomy abnstums, WM yOBUTE BEIIECTBA, B LETIOM IS
IelHUKa BechbMa ONMM3Kas MO BENWYHHE K CTOKY TaJIbIX BOJ, 3aBHCHT HE
TOBKO OT BETHYMHBI TasTHUA (@ TAKkKE MCMapeHHs), HO H OT CTPOCHHUS,

(br3Myeckux CBOHCTB CHEXHO-(DUPHOBOH TONIIM H €€ TEMIIEPaTyPHOTO
peknMa.

C NMOMOIIBI0 peeYHBIX H3MEPEHHH MbI [OJIy4aeM CBEIEHHs JIHIlib O
BHIMMOM MOHMKEHUY TTOBEPXHOCTH CHEra, B pa3HoOil Mepe XxapakTepH3y-
fOllHe TagHKUe B 3aBUCHMOCTH OT THUIIA NOrofibl M 0T xoza abmsauun. Kak
paBuno, B Havane mepuoja abNsALMU HaGMIONaeTCs pe3Koe CHHKEHHE
OBEPXHOCTH CHera, CBS3aHHOE C MPOCAYHBAHHEM TallbIX BOA B IIyOb
TO/my, yto BeneT K OBICTPOMY U3MEHEHHIO CTPYKTYPBI CHEra, €ro ocesia-
HUIO ¥ MHQUIBTPALIMOHHOMY YIUIOTHEHUIO. B JasibHeiieM npoucxoaut
HAChIEHNE CHEXHOTO MOKPOBA BOJIOM, M TAAHUE B ITOT MEPUO. COMPO-
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Yacts 1. Ce30HHBIH CHEXHbIH MOKpoB 3emim

BOXKJAeTCs He3HAYUTENILHBIM OHIKeHHEM ToBepxHocTH cHera. C Hava-
7I0M BOZIOOT/IAYH H3 CHEKHOTO MTOKPOBA KPHBask MOHMAKEHUSA IOBEPXHOCTH
CHera B 0OIIEM CIIEOYET 3a XOIOM TastHu U abmauuu. OIHaKo IepHOIu-
YeCKHe TTOXOTONaHN W 3aMOPO3KH, TaK K€ KaK H CMEHA THIIOB TOTOI,
HapyIIalT MPaBHIBHOCTh YKAa3aHHBIX B3aHMOOTHOIICHHUH.

Pasnu4aloT aBa OCHOBHBIX THIIA TASHHA: aBEKTHBHOE H PaJHAllHOH-
Hoe. B mepBoM cirydae TasiHHEe KOHLEHTPUPYETCs Ha IOBEPXHOCTH, 4TO
obreryaer ero U3MEPEHHE peeaHBIM criocodoM. Bo BTOpoM cilydae u3-3a
MIPOHUKHOBEHHUS B TITyOb CHEXHOH TOJILLM COJTHEYHOH palHalliH TasHUE
YAaCTUYHO TPOUCXOIHMT BO BHYTPEHHHX C/OSX CHera. BHyTpHCHEXHYIO
COCTaBJAIOIIYI0 TasHHA C MOMOIIBIO peek ydyecTh Helb3s. [ToaTomy
JIaHHBIE PEEYHBIX U3MEPEHHH NPH PaaUallHOHHOM THUIIE TassHHA OKa3bIBa-
I0TCA 3aHHKEHHBIMH. DTy 3aKOHOMEPHOCTh HArlIdJHO MoKasaja
WM. JleGenena (1963), kotopas conocrasuna Ha nexauke MI'Y (ITomsp-
HbIA Ypan) cpeHMii CII0H CTaWBaHHUA CHEra, U3MepeHHBIH 110 peHKaM, COo
CTOKOM JIETHUKOBOTO Py4bs. B COoMHeYHBIE AHH CTOK Py4bst, KaK IPAaBHIIO,
oKaspiBajics OoJbIle, a B ITACMYPHYIO MOTOAY CTOK M CTaWBaHHE OBLIH B
o0IeM paBHEL

I[Ipu U3MepeHHU TasHHA CHETa C TIOMOIIBIO PEEK 3a OIpeJleIeHHBIH
NPOMEKYTOK BPeMeHHU clieqyeT MOMHHTE, YTO YOblIb 3araca BOIBI B
BEPXHeM cJIoe CHera, paBHasA IPOH3BEICHHIO NOHMKEHHS BBICOTEI [IOBEPX-
HOCTH Ha CPE/IHIO0 INIOTHOCTh CHETa, COOTBETCTBYET KOJIMYECTBY PacTasB-
LLIero CHera 3a TOT e IIEPHOJ] TOJIBKO B TOM CJTyuae, €C/IM B CHETe B Havyale
nepyoia U3MepeHHii He ObUT0 CBOOOIHOMN BOIBI. JTO YCIOBHE aBTOMATH-
ueCKU COONIIONAeTCA B IIEJIOM JUTA TIepHoAa abnsaLuu, Ho IIPH H3MEPEHHUAX
32 KOPOTKHe NPOMEKYTKH BpeMEHH BO3MOXHBI T€ WIIM HHBIE OTKIOHEHHM,
Tpelyrolie TONONTHUTEIBHBIX HecaenoBanuit. OTcona BUIHO, 9TO TOY-
HOCTb M3MEpEeHUs TasHHUA [0 PeHKaM 3aBMCHT OT MPOJODKHTEILHOCTH
nepuoja HabIoeHHH.

Tpyn anuTenbHBIX H3MEPEHUAX TasHUS TI0 PeiikaM pe3yIbTaThl CoIep-
*ar omubKy, 00yCIOBIEeHHYI0 OCEJaHHEM CHEKHOTO MOKpOBa IPH
MHOUIBTPAIMOHHOM YIUIOTHeHHHU. [IIs ompemeneHus 3toii omubOku Jla
lamens (La Chapelle, 1959) pexoMeHI0BaJI IPOBOANTE HAOMIONEHHS 110
HECKOJILKMM peiikaMm, 3a0ypeHHBIM B CHET Ha pa3Hyto ryouny. B npunnm-
e METOAHMKA TaKUX HaOMI0AeHHI aHAJIOTHYHA TOH, YTO A NPHUMEHAI JUId
OTpENeIeHHs BETNYHHBI OCEAHUs CHEra B IIEPHOI aKKyMYJIALIMH.

[pu KOPOTKUX TEeproaax HaOMOAEHNUIT JaHHBIX OTCYETOB I10 PEHKaM
HefocTatouHo. JI19 H3MepeHus MoTepH BOAbL BO BCeX ee (pazax MoBepx-
HOCTHEIM CJIOEM OMpE/IeICHHON TONIMHBI HYXKHBI TakKe CBEICHHA 00
H3MEHEHHUAX TUIOTHOCTH HCCIIEAYEMOTO €08 CHera I10 INTyOHHe B Havyase
U B KoHIle nepuoaa HabmoneHui. M3sectHo (Kyspmun, 1961), uto B
nepuo1 abJIAIMK CHEKHOTO TTOKPOBA MIOTHOCTE TAIOLIETO CHETa H3MEH-
€TCs MaJIO JIUIIG TIPH OTIPEAETEHHBIX YCIOBHAX: KPYITHO3EPHHCTOM TIEpe-
KPHCTAJUTM30BABIIIEMCS CHETe, HHTEHCHBHOM TasHHH, HE IIEPEKPBIBalO-
meMcsi HOYHBIMH 3aMOPO3KaMH M BO3BPATOM XOJIOOB. [l JI€IHHKOB
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5TH yCJIOBHA HE XapaKTePHBI, O3TOMY npeHeOperaTh H3MEHCHHAMH
[UIOTHOCTH BO BPEMEHH, T.¢. OCHOBBIBATh CBOM CYKICHHs 00 abmsumn
TOJBKO Ha PE3YNBTATaX PeCUHbIX M3MEPEHUIA, HeNb3s. OMMOKH H3MEpeHHH
110 pefikaM MOryT JOCTHTaTk 65% /U1 KOPOTKHX IEPHOIOB HabmoneHuiA
u 15-20% mis 6onee wmrensHbix (Hubley, 1954).

TakuM 00pa3oM, IIPH YITHHEHNH NepHo/ia HaOIONEHHH Pe3yIIbTaThl
pecuHbIX H3MepeHHH TPUOMMKAIOTCs K UCTHHE H B 1IEJIOM [ CE€30HA
AONALAN Jal0T MPEICTABICHAS O CYMMapHOM TasHHM M abidaluM, eclid
W3MEpEHHS COMPOBOXKIAIOTCS OTPE/IENEHUSIMH TUIOTHOCTH CE30HHOTO
CHEKHOTO TOKPOBa MEpe] Ha4anoM TasHHA U IUIOTHOCTH (UPHOBOrO
oCTaTKa Ioc/e OKOHYAaHHA TasHui. B Tex ciydasx, Koraa Taible BOJBI
NPOCA4HBAIOTCA HA NIYOMHY HECKONbKHX METPOB M 3aMEp3aioT B CIOSX
(pMpHA, OTIOKEHHEIX B IPOMLIBIE NO/ibl, HAGIONEHUH TOMBKO 33 PUPHO-
BBIM OCTATKOM TEKYIIEro Toa HeAOCTATOYHO. BeTiuHEI abNsmH B TAKUX
CIydasiX OKa3bIBarOTCA 3aBBIIICHHBIMH, OCKO/BKY HEKOTOPAs 9aCTh Tal0H
BOJIBI, OLIEAIIEH HA HHQWIETPAMOHHYIO aKKYMYIAIHNIO, YIHTBIBACTCS
KaK COCTaBJIIOLIAsA PacXo/ia, TOraa KaK B JeHCTBHTEILHOCTH OHa OCTAaeTCs
B TIpejieNnax Jie[AHHKa.

B nepHoI MHTEHCHBHOIO TasHHUA HA JIEIHWKaX YMEPEHHBIX IIHPOT B
obnacTd QUPHOBOH JIMHUM 33 JIeHb OOBIYHO CTAMBAET CIOH CHETa
TOMUHHOH B HECKONBKO CaHTHMeTpoB. IIpH ycTanoBuBILIEMCA pEKHME
TasHUA 3TO KOJIMYECTRO TAIOH BOJIBI CTEKAET C JIETHAKA. 3HAUMT, B pasrap
TasHHA 00 HHTCHCHMBHOCTH aOJIAIMH MOKHO CY[AMThb 10 JaHHBIM O
CHHYKEHHH CHEXXHOM MMOBEPXHOCTH, IOTYICHHBIM U3 PEEYHbIX H3MEPCHHUH.
OmHako 1 MepecyeTa CHHKEHHUA NTOBEPXHOCTH B COOTBETCTBYIOIIMH
BOIHEIH KBHBAJICHT HEOOX0AMMO UMETh CPEIHEE 3HAYEHUE CTAUBAIOIIETO
3a CYTKH €04 CHera. DTO 3HaYeHHE MOXKHO MOJTYYHTh M3 Pa3’oBOTo
M3MEPEHHUA [UIOTHOCTH B OnpejeleHHOe BpeMs CyToK. UtoOsl BHIOpATh
HauIydIee BpeMs Ul TAKOro U3MEpEHHdA, B 00/1aCTH aKKyMYJIALMA
TIeIHMKOB IOJKHOTO CKiIoHa DnbOpyca U 3ammmiickoro Anaray ObL1 Mcce-
JI0BaH XapakTep W3MEHEHWs! MIOTHOCTH MOBEPXHOCTHOTO C0S CHETa B
nepuosa taguua (lomoakosckas, 1964). IlnoTHOCTE cHera M3MepSIIH
IBaxael B JeHb: B 7 4yac. U B 18 uac. 30 MMH. — 10 Hayana JHEBHOTO
TastHUS | TocjIe ero okoH4YaHus. OObIYHO K BEYEPY MIOTHOCTL BEPXHETO
CIOs CHETa YBENMYHMBANACh M3-3a IPOIMTBHIBAHUSA €0 Ta/lbIMH BOIAaMH,
HO K yTpy OHa CHOBa MOHWXANach, YTO CBA3AHO CO CTEKAaHHWEM BOJIBI 3a
HOYb. CrienuanbHOE OKpAllMBaHHE CHEra H IOCIOHHBIE M3MEPEHHS €ro
TUIOTHOCTH MOKa3ajH, 4To Onarojaps HOYHOMY IPOCAa4HMBaHUIO BOJBI
TUIOTHOCTH CHEra YMeHbIIaeTcs B BepxHux 5 cM. Huke ona octaercs Oes
M3MEHEHHUH, TaK Kak ¢uiasTpanus B Oojee r1y0OKHE TOPU3OHTHI
KOMIIEHCHpYeTCS IIPHTOKOM BOJIBI CBEPXY.

Jlns BeIYMCIIEHUS CHIKEHUS TTOBEPXHOCTU CHEXHOM TOJIIH, BhIpa-
KCHHOTO B CJIO€ BOAbI, OBUIM HCIIOJIB30BaHbl YTPEHHHE H3MEPEHHUS
IIOTHOCTH CHETA, MTOCKOJIbKY HMEHHO OHH XapaKTEPHU3YIOT CIIOH CTauBaro-
lero 3a nenn cHera. Kak mokasan Takoil pacueT, B LIEJOM 3a MEPHOJ
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tasHHA 1963 T. noBepXHOCTH CHera Ha (upHOBOM none Dakbpyca
CHHU3WIACh Ha 684 MM B CIIOE BOJBI, YTO [OYTH TOYHO COOTBETCTBOBAJIO
Pa3sHOCTH B BOJO3allace BCEil TOJIH CE30HHOTO CHEXHOIO MOKPOBA B
NIEPHO/] MAKCHMAITLHOTO CHETOHAKOILIEHHS (C y4€TOM OCA/IKOB, BBINABLIHX
JIETOM) U 110CJIE OKOHYaHHS TasHUA.

Metoa TennoBOro nposABreHusA
CHEXHO-NeAoBbIX 00HLEeKTOB

I1Inpokoe UCIONB30BaHHE AMCTAHIHOHHBIX METO/OB B ITIAIIHOJIOTUH
[IO3BOJIMJIO ¥ NPU U3MEPEHHH CHEr03anacoB YHTH OT HEMOCPEICTBEHHBIX
peeunsix u3mepenuit. C 9Toi nenbio 6611 paspaboTaH METOA TEIUIOBOTO
IPOSBJIEHNSA, HA3BAHHBIM Tak MO aHAJOTHH ¢ QoTorpapuIeckum
nposeiernem (Kotsikos u 1p., 1981).

MeToll OCHOBAaH HA CBOHMCTBE KOH(GOPMHOCTH PHCYHKa H30JIMHHH
BBICOTHI TPAaHHIIBI CE30HHOTO CHETA ¢ pUCyHKoM H3ormeT. Eume X. Aib-
mat (1962) 3pdeKTHBHO HCMOTB30BAT 3TO CBOHCTBO IS KapTorpadupo-
BaHHs 0CAJIKOB, a B 6onee panHei ceoei pabore (Ahlmann, 1924) ucmons-
30BaJ1 JUIA IIOCTPOSHHS KapT OCAJIKOB M CTOKA M30JIMHHH TEMIEparyp JieTa
Ha BBLICOTE IIPEIIENTA ONeACHEHHD — TOBEPXHOCTH, OIM3KOH K IIOBEPXHOC-
TH BBICOT CHETOBOH JTMHHUH.

CymHOCTb MPEII0KEHHOr0 HaMH METONA COCTOUT B CIICAYIOLLEM.
3Has ¢ Hanepe/l 3a1aHHOH TOYHOCTHIO B H30paHHOMH TOUKE IIPOCTPAHCTBA
BEIMYMHY MAaKCHMMAIIBHOTO 3HMHEr0 CHETOHAKOTUIEHH b M npHpaiieH1e
CHEro3anaca 3a nepHo/I CHeroTasHUs Ab, MBI yTBEPK/IAEM, YTO B MOMEHT
HCYE3HOBEHUS CHEXKHOTO MOKPOBA B 3TOH TOYKE Ta/lbli CTOK COCTaBUII

Y =b +Ab—E, )

tne E, — BeceHHee ucmapenne. MexaHHYeCKuH NEPEHOC CHera BOMIOH,
BETPOM MJIH CHJIONH COOCTBEHHOMH TSHKECTH B 3TOM YTBEPIKACHHH UTHOPH-
pyeTcs, XOTA NP HEOGXOAMMOCTH MOXKET ObITh YUTEH CICLHalbHBIMH
H3MepeHHsaMH. Becennee nenapeHue MOKeT ObITh PaCCYHTAHO.

Bo Bpemss MI'T B onpiTHOM OacceliHe B ropax Ypania eXeromaHo
M3MEPATH BeNHuMHbL b, Ab M yMCHBbLIECHHE CHET03aI1aca B CEPHH CHEIKHBIX
1rypoB, BBIPHITHIX OT MOBEPXHOCTH CHEra JI0 TPYHTA WIIH JICJHHKOBOH
noBepXHoCcTH (GupHA WK JTbAa), MMeBIIKX Iy6uny ot 0,5 1o 12 m mpu
Pa3sHBEIX 3KCTO3MUMSX H YKJIOHaX FOPHBIX CKIOHOB. Bennmumna b
M3MEpANIAch TakyKe Ha MHOTHX JMHEHHBIX MapumpyTtax B mpenenax
onbITHOrO Gacceiina p. bon. Xaxara (wiomans 6acceitna 135 kv’) u no
paspesy Ha 3TOH wwupoTe (67° 30 c.u1) OT 3amafHbBIX A0 BOCTOYHBIX
npearopui Ypana, a B HEKOTOpbI€ ro/ibl H Ha OOLIMPHBIX IPOCTPAHCTBAX
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TyHZApBI, JECOTYHPBI U Takru (mo 10 ThIC. MOYTH €AUHOBPEMEHHBIX
M3MEPEHHH 33 BECHY).

[HockonsKy BenMYHHa Ab M3MeEpsIach HaJl HCKYCCTBEHHO MapKHpO-
BaHHO# B Iypde MOBEPXHOCTHIO CHETa B MOMEHT MaKCHMYMa CHerosarnaca
¥ CyMMHpOBAJIaCh 32 BCE MEPHOJIbI BECCHHUX CHETOMA/0B 1 MeTeneH, TO
BeTMYMHA PACYETHOTO HIIH H3MEPEHHOTO BECEHHET0 McnapeHus E, Beru-
tanach B3 BceH CyMMEI Y . 3nMHee e HCITapeHHe CHera aBTOMaruyiecKH
Y4NTHIBAIOCH B BETHIHHE b,. Takum 0bpa3om, BeIMYHHA TasHHSA CHETA H
TAJIOr0 CHETOBOrO CTOKA B JAHHOW TOYKE COOTBETCTBYET dopmyine (2).
Jlanee MBI YTBEPIXKJIAEM, 9TO BO BCEX TOUKAX MPOCTPAHCTBA C YCIOBHAMH
TeIU1006MEHa CHEXKHOTO TTOKPOBA C OKPYKAIOIEeH cpe/iof, aHaIOrH4YHBIMU
JaHHOH TOYKe, TAJbIH CTOK TaKke PaBeH Y, a reOMETPHICCKOE MECTO
OJMHAKOBBIX 3HAYEHUH Y B ITHX TOYKAX €CTh H30JIHHHSA BETHIHHBI TATIOTO
cToka naHHoro rojaa. bonee Toro, 3Hasd HHTEHCHBHOCTh TasHHS CHEra
dY /9T MO eKEIHEBHBIM H3MEPEHUSM B mypdax, Mbl MOXKEM IIPOBECTH
AHATOTUYHbIE M3OIHHHMH TaJOro CTOKA MO JaHHBIM 00 M3MEHEHHH
[TOJIO/KEHHS TPAHULBI CE30HHOTO CHEra 3a JI000W HHTEPBA BPEMCHH C
MOMEHTA Havaja CHETOTasHUA H 0 €r0 OKOHYaHHS.

BriepBbie METOA TEIUIOBOTO MPOSBIEHUA CHEr03amacoB H Taloro
CHEroBOr0 CTOKa B TAKOM BapuaHTe Obu1 Hcmonb3oBaH B.I. XonakoBeiM
(1962). U3MeHeHus TpaHHITbl CE30HHOTO CHEra (PMKCHPOBAIHUCE 0 KPYTI-
HoMaciuTabHOM KapTe Mo HaOMIONEHMAM C TOCIOICTBYIOIEH BEPIIHHBI
gepes At = 5 CYTOK.

TIpakTHYECKH OAHOBPEMCHHO M HE3aBHCHMO METOJ TEILIOBOTO
MposiBIIEHHA CHETO3amacoB B APYroM BapHaHTe Obul MPEITIOKCH
IO.M. JleaucoseM (1963) u peann3oBaH B BHIE NETATBHON KapTHI WUIA
onbITHOTro Gacceitna p. K3surua na Tans-lllane (Famumiko, 1975). Otor
BapHaHT UMEET HEKOTOphle OTIHYMA. B HEM HCIONB3YIOTCS MaTepHalbl
MOBTOPHBIX a3p0()OTOCHEMOK ITPH CXOJIE CHEra Ye€Pe3 PaBHBIC IPOMEXKYTKH
BpeMeHH (AT) IIs PHMCOBKH TOCIIEI0BATEIbHBIX MOJOKEHUH TPaHHIIBI
CE30HHOTO CHETa, @ KOMIIOHEHTS! Y MOMy4atoTCst O JJOKaIbHBIM SMIHPH-
qeckuM (JOpMyJIaMm B 3aBHCHMOCTH OT TEMIIEPATYpPEl BO3AyXa f H CyMM
TMOIIONIEHHOM CHErOM COMHEe4HOH pamnauu B, = O(1 — 4). Benuuunsr t
IPHBOIHIKCE K BLICOTaM MPAaHHIIBI CE30HHOTO CHETA C YYETOM BEPTHKAIb-
HOTO TpaJHeHTa TEMNEpPaTyphl, MOMYYSHHOTO N0 CETH METEOCTAHIHMA 1
TNOCTOB NPH JOMYIIEHUH [MIAJKOCTH Mois t. Bennuuebl Npuxomsumei
CONHeyHOM paguamuy Q ONpeIersuIi MO PEAKOH CETH H3MEPEHUH C yIeTOM
pocTa npo3padHoCcTH aTMOCEpHI ¢ BEICOTOM. Benuauny anbesio moepx-
HOCTH cHera A BBIYHC/ISUTH 10 SMIHPHYECKOH (GopMyse B 3aBUCHMOCTH
OT UHTEHCHBHOCTH TasHHA CHETa.

Hrero npyroro BapraHTa METOIa TEIUIOBOTO MPOSBJIEHHSA CHEN03aracoB —
pacuera cpejHeil BHICOTBI MHOTONETHeH ((PUPHOBOH) TPAHMIIBI IMTAHUS 10
JaHHEIM 0T HAMBBICIIMX TIOIOYKEHUSX TPAHHIIBI CE30HHOTO CHETA 3a Psif JIeT —
npennoxun X. AmbMas (Ahlmann, 1924). @upHoBast rpaHuIa GUKCHPYeTCA 110
OTYETIIMBBIM CTPYKTYPHEIM IPH3HAKAM Ha JEIHUKOBOH MOBEPXHOCTH U
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HEPEIKO MPHUBOAWTCA B KATANIOraX JIeTHUKOB. BapHaHT pacvera CHETo3anacos
110 BBICOTE TPAHMULIBI MUTaHUs ObUT TOBEICH N0 MPAKTHIECKOTO MPHMEHEHHS
A_H. Kpenke (HayuHsrii..., 1967) o OTHOMIEHHIO K ONEAEHEHHIO KPYITHBIX
peruoHoB. B nanbHeiiniem Tako# pacyer Obut omyOnukosan B.I. Xonako-
BbIM (1968) s onwTHOTO Oacceiina p. Bap3o6 B ['nccapo-Anae, a Taxoke
A H. Kpenxke msa Kaekasa (Kpenke n ap., 1970), Cpenueii Asuu (KpeHke,
1973) 1 IpyTHX TOPHO-JIEJHUKOBBIX PAOHOB.

PaccMoTpuM Temepb BO3MOKHOCTH MPHMEHEHHS METOJa TEILIOBOro
NPOSABICHHS IS WHTEPIPETALMH aIPOKOCMHUeCKOH MH(DOPMALIHH.
[NepBElii ONBIT HCMOIB30BaHHS BRICOKOKAUECTBEHHBIX CHUMKOB ¢ KOCMH-
yeckoro kopabdma «Coro3-11» Ha paioH Austas [y DOCTPOEHHSA KapThl
Tajioro ctoka npuHamiekuT U.C. 'apenuky ¢ coasropamu (1975). Pacuer
BEJIMYUHE! ¥ TIPOBOIMIICS TIO TOJIO t, MOMYMEHHOMY € HCIOJIb30BAHHEM
JIOKaNBbHBIX BBHICOTHBIX TEMIEPATYPHBIX IPAAHUEHTOB U MOCTOSHHOTO
TeMIlepaTypHOro ko3 duunenTa cuerotasnus K, 2/(cm?2pad -cym). Tlocr-
pOeHHas KapTa, B YaCTHOCTH, BBISIBH/IA HE H3BECTHYIO paHee, Holee BbICO-
KYH0 3aCHEKEHHOCTD I07KHBIX CKJIOHOB AJITast IO CPABHEHHIO ¢ CEBEPHBIMH
(cM. puc. 2.11 Ha c. 212 B TpeThEH KHHMTE 3TOTO LIECTUTOMHHKA).

IMpennaraemslii 35ech BapHaHT METOZIa TEILIOBOT'O IIPOSBIICHHMS CHETO-
3aMmacoB MPUMEHUM TAaK)Ke JUI HaJle[eH, KPYIIHBIX CKOIUIEHHH 3aTOPHBIX
TBIOB B MOHMAX peK U, BO3MOXKHO, IPYTHX JIbI0B BO0EMOB. B ero peanu-
3aIMH ITIABHBIMM CJLyKAT JIBa aclekTa: 1) INIaHOBO-BBICOTHOE MOJIOKEHUE
CHEXHO-JIEI0BbIX 00BEKTOB U (PHKCAIHA UX U3MEHEHHH YEpe3 3a/laHHbIE
HHTEPBaJIbl BpeMeHH (0OBIMHO He peke 9eM Jepe3 5 OHEH); 2) H3MepeHHe
W/MITH pacyueT MHTeHCHBHOCTH TasgsHUsA. B puHIHKIE 00a acmeKTa MOTYT U
JOJKHBI pelaTthes Ha 0aze KOCMHUYeCKHX MarepHanoB. K sTomy ecth
BCE MPEANOCHUIKH. YiyylieHHe KauecTBa GoTon300pakeHns U TpaHcop-
Malli¥ CHUMKOB B CTaHJAPTHYIO KapTorpadHYECKyIO MPOEKIHMIO PEILAET
OEPBYIO 3a4ady gaxe 0e3 NONXy4eHHsA CTEpeonap, a TOJIBKO METOAOM
COBMEIICHHS CHAMKA ¢ Tonorpadgudeckod KapToH.

Paguanmonnslit 0anaHc CHEroTasHHA TAaKKe MOXKET OBITh NOIyYeH
HEMOCPENICTBEHHO TT0 KOCMHYECKHM JaHHBIM, ECIIH NepefaTo4Has QyHK-
s aTMocgepsl OyneT onpenensTbes HA OCHOBE U3MEPEHHUSA SIPKOCTH
TIPUPOOHBIX OTMOPHBIX 00BEKTOB. DKcrnepuMeHTHl B OacceliHe p. boi.
Xanara Ha Ypane (Onenenenne Ypana, 1966), nenquukos Mapyx Ha Kas-
ka3e U AGpamosa B ['Hccapo-Arnae nmokasanu, 4To BaXHEHIINH TapaMeTp
TassHAA — aMB0EN0 — TECHO CKOPPENMPOBAH C ONTHYECKOH ILIOTHOCTBIO
(hoTou300paXkeHN IPU Ha3eMHOH, aBHALMOHHOMH U KOCMHYECKOH CheMKax
B BUJIUMOM YacTH CIIEKTpa.

J1s yeTaHOBIIEHHS 3aBHCHMOCTH MEKITY ONTHYECKMMH MJIOTHOCTAMH
M BETMYMHAMH aJb0e/10 pa3IMYHBIX MOBEPXHOCTEH CHEKHOTO MOKPOBA U
JIE[IHUKOB Mbl pa3pabOTaaM METONUKY CHHXPOHHBIX BO3AYIIHBEIX (hoTO-
rpadu4eCKUX U Ha3eMHBIX aTb0E0ChEMOK ¢ mocneaytoei pororpapu-
yeckod u hoTroMeTpuveckol 00pabOTKOM MONYHEHHEIX ChEMOYHBIX
MaTepHaoB.
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@oTorpaipoBaHUE C BEPTOJIETOB IPOBOAHIOCH OJHOBPEMEHHO C
anp0eI0ChEMKOH TOBEPXHOCTH JIEIHHKOB ITPHONMM3HTENRHO B 180 Toukax.
JIns KaIHOPOBKH H MPHBEACHHS ONTHYECKHX TUIOTHOCTEH PasHBIX CHHM-
KOB B OJIHY CHCTEMY B CTAI[HOHAPHBIX YCIOBHAX BO BCE OTCHATHIE TUIEHKH
ObL1 BIIEJAaTaH CEHCHTOMETpHUECKH# KuH. Ha Heratneax rno onosHaHHBEIM
TO4YKaM paHoOHa, B KOTOPOM NPOMOJMIIAach MoneBas anbbeaocwhemka,
H3MEPSIUCh ONTHYECKHUE IUIOTHOCTH B Ipe/ieNiax pacCUHTaHHOH paboueit
IIOIIAAM B IEHTpe cHUMKA. [1o H3MepeHHBIM Ha CEHCHTOMeTpe ONTHYEC-
KHM TUIOTHOCTAM H JIOTapH(MaM anb0eno CTpouics rpad K NpaKTHIECKH
NPAMOIHHEHHOH 3aBHCHMOCTH. [0 OIITHYeCKIM IUIOTHOCTSIM CEHCHTOMET-
PUYECKOTO KIHHA OBLIM ITOCTPOEHBI XapaKTepPUCTHYECKHE KPUBBIE Ul
KaXJ0H H3 OTCHATHIX IUIEHOK. IIpH cCOBMeEIeHHH NpAMOro ydacTka
XapaKTepHCTHYECKOH KpHBOH ¢ rpadHKOM 3aBHCHMOCTH «ONTHYECKas
IUTOTHOCTE — Jlorapu(M ans0eo», MOCTPOEHHBIX B OJHOM MaciuTabe,
HOJIYYHIOCH NIPAaKTHYECKH MONTHOE UX coBHajeHue (puc. 1.9).

Takoe coBnageHHe AET BOIMOXKHOCTb, HCTIOIB3YS XapaKTCPHCTH-
YECKYI0 KPUBYIO M OHY OMOPHYIO TOYKY C M3BECTHBIM aibdeno, mo
ONIpeAe]EHHON HAa CEHCHUTOMETPE ONTHYECKOHM MIOTHOCTH BBISCHUTH
ansbeno 11000 TouKH HIIH H300PaXKEHHOTO Ha CHUMKE 00BEKTA B LICTIOM.
ITpu onpenenenun ansben0 MO KOCMHYECKHM CHHMKAaM He00X0auMo
YUUTBIBATH MepenaTouny QyHKIHI atMochepsl, A OnpeaeicHHs
KOTOPOH ONOPHBIMHU OJHOPOMHBIMH TOBEPXHOCTAMH MOTYT CIIYKHTB
thupHOBblE MO, YUCTHIA JIEAHWKOBBIH JIEH, 3aHAPOBBIC PaBHHHEL,
KOHEYHO-MOPEHHBIE MACCHBBI, TITyOOKHE BOHOEMBI MPH THXOH TMOTOIE.
Juana3soH BeMMYMH anb0en0 TaKUX IOBEPXHOCTEH, H3MEPAEMBIX CHCTEMa-
THUUECKH WITH IO OTIEPATHBHBIM 3aaaHusaM, cocraeiger ot 0,1 mis rybo-
Koro o3epa a0 0,9 ans cBEKEBRIMABIIETO B BEICOKOTOpPEE CHera. TOYHOCTE
€I0 BbIYUCIIEHUS 10 A3POKOCMHYECKHM CHUMKaM HE3aTeHEHHBIX TOPH30H-
TANBHBIX y4acTKOB He Husxe +0,03.

Bonemioi BKmag BHOCAT KOCMHYECKHE JAaHHBIE H B PACYET BETWIHHEI
NpHXOadmed coOMHedHOH pammauuu QQ, mpekae BCEro BCIEACTBHE
y4eTa MIIOMmAaaH U INIOTHOCTH 00TaYHOCTH, a TAKKE YTOUHEHHS BEICOTHOTO
U3MEHEHHUS CTEMEHH MPO3pavHOCTH aTMocdephl. JJaHHBIE HCKYCCTBEH-
HBIX ciyTHUKOB 3emin B MK-muamazoHe mo3BOJISIOT COBEpIIEH-

n{'gaosam TIOCTPOCHHE MO TIPH3EMHOM TeMITepatyphl Bo3ayxa (Konnpartses,
71).

OnHako Henb3s 3a0bIBaTh 0 HEOOXOIUMOCTH IPABUIIBHOM OpraHu3a-
MK MMOICITY THUKOBEIX Habmonenuii. HauGonee TouHble pe3ynbsTaThl METO/
TCIJIOBOTO TIPOSIBIICHHS CHEXHO-JIEJOBbIX O0BEKTOB MOXET 1aTh JIHIIb
IIPH yCIIOBHH, 9TO OJHOBpeMeHHO OyneT BhinonHeHa (XOTA Obl OUH pa3)
[porpaMMa JeTalbHBIX MOACITYTHUKOBBIX U3MEPEHUH CHEroTasHUA U
C/laraeMBIX ero TeroBoro GajlaHca B pa3Hbix reorpadHueckux yCaoBHsX:
B TyH[pe, IO IOJIOTOM Jieca pa3HbIX THIOB, HA MOJISX, B CTENAX, NYCThI-
HSX, ropax pa3HbIX LIMPOT CO CKJIOHAMM Pa3HOil KPYTH3HBI M SKCIIO3UIIHH,
Ha Hanensx, IbIy 03ep, peK, BOAOXPAHUIIHIL, MOpeii, okeaHOB. B ropHbIX
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Puc. 1.9. I'pachuk cBA3M onT4eckol nnoTHocTy D v norapud-
ma anb6eno A, NOCTPOEHHLIN NO U3MEPEHUAM B None ankbeno
M COOTBETCTBYIOLMM ONTUYECKUM NIMNOTHOCTAM LUECTH Bep-
TONneTHbIX CHUMKOB NeaHuka ABpamosa Ha Mccapo-Anae

MpAMO# y4acTOK CEHCHTOMETPUYECKOH KPUBOH NOMHOCTLIO COB-
nan ¢ NOCTPOEHHbIM rpacuKom

paﬁ()Hax cleoyeT OpraHH30BBIBAThE [MOBTOPHEIC M3MEPCHHUA I'DAHHIIE
CE30HHOI'0 CHEra, a TAKXKE KOHTPOJIbHBIC MpO@ONCLeMKH.

B 11€10M OTYETIMBO BLIPUCOBBIBAETCS OOLIMPHBIN HPOEKM HA3EMHO-
AIPOKOCMUYECKOU peanu3ayuu Memooa menno6ozo NPOAGIEHUA
CE3OHHBIX CHEHCHO-1€006bIX pecypcos 3emau. 11puBeicHHEe €To pe3yiib-
TaTOB K CPEJHHM MHOTONIETHHM HE NPEICTAaBASAETCS CIOXKHBIM, €CIIH
HCTIO/Ib30BATh KAPTHI C H30IMHUAMHE TBEPIBIX 0caK0B. TOHKasA CTPyKTypa
nojel cHera M Jbaa (30HbI JIABUHHBIX KOHYCOB, KPYNHBIX CHEXHBIX
3aHOCOB, HaJIeJIeH, 3aTOPOB JIbJla Ha PEKax, HABAIOB MOPCKHMX JIbJI0B), MO
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HANIMM MHOTOJIETHUM HaOMIONECHHAM, OTIMYAETCA BHICOKMM IIOCTOSHCT-
BoM OT rofia K roxty. [Ipo6ernst B monyyeHHo# HH(OpMaIMK (TPaHIHO3HBIE
pelKHe CHEXHble JIaBHHBI, 3aTOPHl H JIp.) MOTYT OBITH BOCIIOJTHEHBI
KOCBEHHBIMH, a TaKXC KOCMHUYECKHMH OaHHBIMH. METOIAMH (1)}1'1'0—, reo-,
TepPMOHHIUKALHH.

TIpe/utaraeMbli IPOEKT MO3BOJMT COCTAaBHTE JOCTOBEPHBIC H 0CTa-
TOYHBIE AETabHBIE KAPThI C paspeleHneM nopsaka 10 m mo npocTpascTBy
u mopsaaka 5 z/cm’ Mo ynensHoOH macce cHera u nbna. Kaprer maiinyT
NpMMEHEHHE B THAPOMETEOPOJIOTHH (KOPPEKTHPOBKaA HabmronarenbCcKoi
CeTH, THIPOIPOTHO36I); IPH MPOEKTHPOBAHHH MPOMBIIIIEHHOTO, OBITOBO-
ro M TPAHCIIOPTHOTO CTPOMTENLCTBA (YYET MECT CXO/Ia JIaBHH, CHEXHBIX
3aHOCOB, 3aTOPOB JIbJa Ha peKaX, Pa3sBHTHA ONACHEIX HAJICAHBIX MpoLec-
COB, TIOJBMKEK JIEJIHHKOB); B CEIbCKOM (OLICHKa 3(Q(EKTHBHOCTH CHErOHA-
KOTUICHHA M CHET03aJIepKaHus U MEITHOPALHH 3€MENTb) H BOXHOM X034HCT-
Bax; PH PElLIEHHH SKOTOTHYECKUX TIPOOIIeM, 0COOEHHO ITPOOIEMBI HHTH-
KAIHU CHIIBHOTO a3P030JILHOTO 3arpA3HEHHS aTMOC(EPE] B 3SUMHHM NIEPUO.
[10 ero cieaaM Ha TaiomeM cHere. ECTecTBeHHO, mepell OpraHM3alue
rmo6aJbHOro MpoekTa noaodHsle paboTHI CIIEAYET MOCTABUTH B PETHOHAIb-
HOM MacmrTabe.




Masa 2
CHEXHbIA NMOKPOB HA PABHMHAX

OHSITHE CHEMHCHOCMb O0BETHHAET KOMIUIEKC MPHPOHbIX ABIEHUM,

CBSI3aHHBIX C CYIIECTBOBAHHEM Ha 36MHOH MIOBEPXHOCTH CHEXHOTO

nokpoBa. Ciola OTHOCSATCS YCIIOBHS BBINAACHUS H OTIOXKEHUS
TBEPABIX 0CA/IKOB, BOBHUKHOBEHHS, Pa3BUTHSA H CXOIa CHEKHOTO NIOKPOBA,
IJAaHHBIE O KOJTMYECTBE BHINATAONIET0 K3 aTMOC(epH JIbJa A CHEro3anacax
Ha MOBEPXHOCTH 3eMIH. B NOHATHE CHEKHOCTB BKIIFOYAETCS TAKKE KPYr
SIBIICHWH, CBOHM BO3HUKHOBEHHEM 00A3aHHBIX CHEKHOMY MOKDPOBY:
CHETO3aHOCHI, CHEYKHbIE TABHHBI, CHE)KHEIE ced U T.11. Hakonen, co cHex-
HOCTBK) 3eMJIM TeCHO CBS3aHO CYLIECTBOBAaHHE JIEIHHKOB. B cooTser-
CTBHH C 3aKOHOMEpPHbIM M3MEHEHHEM KIMMaTa B Pa3HbIX 4acTAX Haluen
IUTAHETHl W3MEHSEeTCs U CHEXHOCTb OTHAE/IBHBIX TEPPHTOPHUIL; BMECTE C
KOJeOaHMAMM KIMMAaTa CHEKHOCTh M3MEHACTCS BO BPEMEHH (0T roaa K
TOIY H B Pa3/IMyHbIe FI0XH).

®opMUpOBaHME CHEXHOro NOKpoBa

3UMOii, TaK Xke KaK U B JpyTHe Ce30HBI FOJIa, HAa 3EMHOM 11ape rocnoj-
CTBYET 30HAJIBHOE pacrnpeneneHue aTMoc(epHOro JaBIcHH, MPHBOAALLES
K Tpeo0agaHnio 30HAIBHOIO XapakTepa artMochepHOH IHMPKy/IALMH.
ITomoOHEIH XapakTep UMPKYIANHU HapylaeTcs POPMHPOBAHHEM H
MEPEMEIIEHHEM LMKIOHOB Y aHTHUIMKIOHOB, HO OONBINEH 4acThiO U B
CeseprHoM 1 B KD KHOM nonyluapHax B Tporocgepe rocroACTBYeT 3ana-
HBIH TiepeHoc. Bnara Ha MaTepUKU NPHHOCHUTCA C OKEAHOB; OCHOBHBIM
MOCTABIIAKOM Biard B EBpa3uio ciyKUT ATIAHTHYECKHH OKEaH, a B
Awmepuky — Tuxui.

B nosice ot 3xBaTopa mo 23° c.1I. 30HAIbLHLIN IOTOK BIATH B 3HMHEE
BpeMsi HalpaBJIeH ¢ BOCTOKa Ha 3anajl. B Oonee ceBepHbIX IIMpOTax Biara
TIEPEeHOCHTCS € 3allajia Ha BOCTOK; 3TOT MOTOK AOCTHraeT MaKCHMyMa Ha
37° c.m., a anee K ceBepy MOCTENEHHO ocnabeBaeT, M Ha 73° C.IL €ro
HarnpapJieHHe BHOBb MEHAETCS Ha BOCTOYHOE. Takum 00pa3oM, 3arnaIHbli
NIOTOK BJIarM 3WMO# TpeodIagaeT HUMEHHO Ha TeX LMPOTax, TIe pacIoo-
’KeHBI OCHOBHBIC MaCCHBHI IMOKPEIBAIOLIMXCS CHEroM MaTepukoB CeBepHO-

IO MOTyIIapHs.
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MepHaHOHATBHbII HOTOK BJlard B 3MMHEE BPEMsl B 9KBATOPHATBHOM
nosice HanpaeieH k tory. C 27-28° c.1l. HalpaBJIeHUe MNOTOKA MEHACTCA
HA CEBEPHOE; MAKCHMYyMa 3TOT IOTOK JocTHraeT Ha 47-50° c.u1., a janee
K ceBepy OH yMeHbIIacTcs. CeBepHee 77° ¢.1u1. BIara BHOBE TIEPEHOCHTCA
¢ ceepa Ha 1or. Clie[IoBaTebHO, Ha OCHOBHbIE MPOCcTpaHcTBa CeBepHOi
Awmepukn 1 EBpasuu Bnara 3MMO# MOCTyHaeT € 3amaja u Iora, 9To
cIocoOCTBYET MOBBIILIEHHOMY YBIaKHEHHIO HMEHHO 3THX 4YacTeH
MATEPUKOB.

OCHOBHBIM MCTOYHHKOM BIIard JUIA TBEPAbIX ocagkoB B CeBepHOM
AMEPHKE CITy’KaT OKEAHWYeCKHe BO3IYIIHbIE MACCHI, MOCTYMAOMIHUE C
Tuxoro okeaHa. 3HAUYHTEIBHYIO 4acTh BJard OHHM TEpPAIOT Ha 3amaTHbIX
cki1oHax Kopauibep, Ho HEKOTOPYO 9acTh MEPEHOCAT K BOCTOKY. 30HAIIb-
Hblii MOTOK Bnard Haj CeBepHoil AMEpHKOH B 3MMHEE BPEMSA JIOCTHUTAET
MakcHMyMa Ha 45° c.i1. Ha yposHe 850 M6. MHoro Biaru Ha CeBepoamepH-
KAHCKHMH KOHTHHEHT IocTynaer ¢ MeKCHKaHCKOro 3ajiuBa. 3MMO# MOTOK
B/Iard OTCIOZIA YBEIHYHMBAESTCA 110 CPABHEHHIO ¢ neToM. OIHAKO BIaroco-
JiepKaHHE THXOOKEAHCKUX BO3TYIIHBIX MAacC MEHBbLIIE, 9eM Macc, MOoCTyma-
rorux ¢ Mekcukanckoro 3anmsa (puc. 1.10), —31o cBA3aHO ¢ 6071€€ HU3KOH
TeMIIePaTypoil MepBhIX, a TakKe ¢ 00€3BOKMBAHHEM UX B pe3y/bTare
BBINAJICHHA 3HAYMTEILHOTO KOMMYECTBA OCAJKOB HA 3aMafHBIX CKIOHAX
Kopmuisep.

3UMHHMIA NOTOK BIard Hax ceBepHOH wacTeio EBpasuu HampaseieH C
3ariajia Ha BOCTOK; OH IIOCTENEHHO YMEHBIIAeTCA 10 aDCOMOTHON BEIUYH-
He (puc. 1.11). COOTBETCTBEHHO U BIArOCONEPKaHUE aTMOC(EPb yMEHb-
111aeTCS B 3TOM HAIPABIICHNH, JOCTUIast MHHHMYMa BO BHYTPCHHHX 4acTAX
Sxytun (dposnos, ['puropeesa, 1963). B 3umHee BpeMs 3Ha4HTENbHAS
4acTh TEPPUTOPUU A3HH HAXOAMTCA MOJ BIMAHHEM KOHTHHEHTAJbHBIX
BO3AYLIHBIX Macc, IPHTOK BJArd 371ech HeBeqMK. B 3aBHCHMOCTH OT
XapakTepa UMPKYJIAIIH aTMOChepbl, TOMHMO 3arajHoro IIepeHoca, Bara
BO BHYTPEHHHE PaHOHBI A3MHM MOXET IOCTYNaTk U ¢ I0ra, U C ceBepa.
[Tocnennee ObiBaeT MpH MpeoOnagaHUU KOHTHHEHTAIBHOTO 3MMHETO
MYCCOH4, BEI3bIBAOIIETO CEBEPHBIE H CEBEPO-3allajiHble BETPHI, 10BOJIBHO
YCTONYMBBIE, HO MPHHOCAIINE MaJO BIard. bOnbIlyl0 poss Mrpaer
BO3TYIIHBIH MOTOK C KOJKHBIX MOPEH, CHaO)KalONIMi BIAroi 3Ha9NTENbHYIO
qactk Teppuropun Bocrounoro Kuras (Hsii Shu-ying, 1958). B nocraske
BJIArH K BOCTOYHOMY TOOEPEXBI0 A3HH B 3HMHEE BPEMs OIPEICICHHOE
3HAYEHHE MMEIOT BO3AYIIHEIE Macchl, nocTynaromue ¢ Tuxoro okeaHa,
OJTHAKO JAJIEKO B ryOb MaTepHKa OHM He PacIpOCTPaHSIOTCA.

B x0101HBIH TTepHOA BAArOHOCHBIE BO3AYIIHBIE MACChI, MOCTYTIAIOIIHE
Ha MaTepuK ¢ 3amaia, NporpeTsl 3HaYHTeNbHO OOIblle, YeM caM KOHTH-
HEHT, YTO CIOCOOCTBYET yCHIICHHIO KOHICHCALIUH BOIAHBIX apos. [Toaro-
My 3amajHble, HanOosee yBIaKHEHHEIE YaCTH KOHTHHEHTOB MaKCHMYM
BJIard TIOJTy4ar0T B OCEHHE-3UMHHH NEPHO/, XOTs OHH XOPOLLO YBIXKHAOT-
Cs M B Ipyrue C€30HbI roAa. Bo3myiHeie Maccel, MPOX0as Hal MATCPHUKOM,
HenzGexno obemusaroTes Biaroil. Bozayx yaansgercs ot COCTOSHHS HaChl-

45



Yactp 1. Ce30HHBIH CHEXHBIH MOKPOB 3eM./H

= ,,,""/Z{/?,%{
) "f/’f J%%J ;{‘{//

/
5

/f/?/fffﬁf"/’////&
.
(L ﬁ??j/‘ﬁ/i% /' /'4;’

//‘r

/ /
7

f&.,r/" _4/4/

)
\

/
._// )‘/ .uf! ;,'::
qan
/gr/,;;

il
3;4,%¢g4{ -

1
2

Puc. 1.10. 3umHne noToku Bnaruy, ri(cm*c), Hap CeBepHonh Amepukon
Mo G. Benton, M. Estoque (1954)

IEHHS, M YC/IOBHsE 00pa30BaHHs 0CAIKOB B HEM yXyALIaTcs. MakcHMyMm
0CaIKOB B MiyOHHE MaTepHKa NMOCTENEHHO COBHMIAeTCs Ha JeTo, XOTA
OTHOCHTENIbHAs BIaXHOCTh, TIOBTOPSIEMOCTE 00aYHOCTH, OCAJKOB H
IIPOIO/UKMTENBHOCTh UX BBIANEHHS €IIE JO0JITO COXPAHSIT OCEHHe-
3UMHHA MakcumyM. JIUIIE B caMOM IEHTpe OONBIINX KOHTHHEHTOB
(CeBeprast AMepHKa U A3us) 3MMa XapaKTepH3yeTcs 6e300mauHsiM HeOoM
M MaJIOCHEXBEM.

B BOCTOYHBIX 9acCTSIX MaT€PHKOB CO3AETCA MyCCOHHAs LIHPKYIIALIHA,
KOTOpas TPEMATCTBYET MEPEHOCY Blaru B nIyOb MaTepPHKOB B 3UMHEE
BpeMs. MakcHMyM yBIaXkKHEHMs 3[eCh NPHXOIUTCA Ha JIETO, 3UMOK
0CaKOB BEITagaeT Maxo. OIHAKO BIHSHHE MyCCOHHOH ITUPKYJLIIHH O9€HB
OBICTPO 3aTyXaeT 1Mo Mepe ABHXKEeHMs OT Oepera B IIyOb Marepuka. Tak
ke OBICTPO MEHSIOTCS YCIOBHS M IO Mepe YBEJIHYCHHS OKEaHHYHOCTH.
BeicTynaromue B OKeaH 4acTH KOHTHHEHTOB H OIHM3IeXallMe oCTpoBa
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wewee 1 4 6

— TeppHRTOPHA, 2T KOTOPO Beit IHH
BIATOCONEPAANN HE ONPEICICH

Puc. 1.11. 3uMHue noToku Bnaru, r/(cm*c), Hag ceBepHON HacTelo EBpazun
Mo AaHHbIM aTnaca «CogepXaHue W nepeHoc Bnarn B atMmocdiepe Hap
Tepputopuen CCCP» (1984)

(mampumep, Kamuarka, Caxanut, Kopes, inonus) omm4aiorest 00mbmmm
KOJIMYECTBOM TBEP/IBIX OCA/IKOB H IIOBBIIIEHHON CHEXHOCTBIO. B ycroBisx
OKeaHMYECKOro KIMMAaTa yMEPEHHBIX [MPOT 3UMHHE OCaKM BooOLIe
npeobraganT Haj JETHHMH.

TloMuMO 00mKMX 3aKOHOMEPHOCTEH LUMPKYIAIHH, Ha BhIIANCHUE
TBEPIIBIX OCAIKOB CYLIECTBEHHOE BIUSIHHE OKa3biBaeT penbed. KomraecTro
BHITIAAIONINX CHEXHBIX OCAIKOB BO3PACTAET MPU NPUOIMKEHHHU [aKe K
HeGONBIIMM BO3BBILIEHHOCTSIM, HE TOBOPS yXe O TOpHBIX Xpebrax. B
pe3y/bTaTe TaK Ha3blBAEMOTO MPENABOCXOKICHHSA KOIHYECTBO OCAIKOB
YBETHYMBAETCS C HABETPEHHON CTOPOHBI BO3BhIIeHHOCTEH. Ha Pycckoi
PaBHHHE 3aMKHYTEIE 00JIaCTH MOBBIILIEHHOI'O CHETOOTIIOKEHHSA CYLIECTBY -
10T Ha 3HAYMTEJBFHOM paccTosHMM nepel Bammaiickoit, Cpeanepycckon
BO3BBIIICHHOCTAMH, YPalbCKAMH rOpaMu. 3amnajHble CKJIOHBI 00Ib-
IIHHCTBA TOPHEIX xpeOToB EBpasuu u AMepHKH, 0OpallleHHbIC B CTOPOHY
BJTArOHOCHBIX BO3IYILHBIX MACC, OT/IMYAIOTCS MTOBBIIIEHHON CHEKHOCTBIO.

BMmecTe ¢ Tem [t pailoHOB, PacmoyIOKEHHBIX HEMOCPEICTBEHHO K
BOCTOKY OT MEPUIHOHAIbHO HATIPABJICHHBIX TOPHBIX XpeOTOB, XapaKTepHO
HeDoJIpII0e CHErooTIOKeHHe. Bo3myiiHble Maccl, MOCTYMAKIKe CIOaa,
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=
Puc. 1.12. lopoBas cymma TBepakix ocagkoB B Poccu M conpegenbHbIX

cTpaHax

KonuvecTBo TBEpABIX OCaOKOBR, MM !

0 50 100 200 400 800 1600 3200 Gonee [100°

Puc. 1.13. lopoBas cymma TBepabIx ocagkoB B CesepHon AMepuke

OTJIMYAIOTCS MOHIDKEHHBIM BJIArOCOJIEPKaHHEM H3-3a OOUITBHOTO BhlIlaje-
HUs 0CaJIKOB Ha HABETPEHHOMH CTOPOHE XpeOTOB M BO3BBIILIEHHOCTEH. ITO
CBOe0Opa3HBIC 30HBI «TEHH» OCAIKOB. 30HA MOHMKEHHOIO CHETOHAKOII-
JICHHUA MPOTATHBAETCSA K BOCTOKY OT Ypasia Ha HECKOJBKO COTEH KHIIOMET-
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poB (XonakoB, 1967). [loHMKXEHHOE KOIHYIECTBO TBEP/IBIX OCAIKOB OTHET-
JIMBO TIPOSIBIIAETCS B [IpUHPTBIIIbE, HAXOAIEMCS K BOCTOKY OT Kazaxckoi
cknanuaroii crpansl (Kyssenos, 1961), B Bocto4no# sactu CpensecHOHp-
CKOTO IUIOCKOTOpbs, K BOCTOKY OT Auras, KysHemxoro Anaray, Cas,
Baiikaisckoro u BepxosHckoro xpe6Tos, Annanckoro Haropbs (Ilymkos,
1964). Ha KamuaTke paiiOHbl C MaJbIM KOJIMYECTBOM TBEPAbIX OCAIKOB
PACIONIOKEHB! HEMOCPENCTBEHHO K I0ro-3amaay OT BYJIKaHHYCCKAX
MACCHBOB, TaK KaK BJIarOHOCHbBIE BO3AYLIHBIE Macchl IPHUXOAAT Crofa ©
cesepo-BocToka (Bunorpazos, 1964).

PasiH4HOE COYeTaHHE IMPKYIAIHOHHBIX (aKTOPOB M 0COOEHHOCTEH
penbeda Toit 1M MHOH TePPUTOPUM PHBOAMUT K CIIOMKHBIM 3aKOHOMEPHOC-
TSM B BBINAIEHHWHM TBEPIOBIX OCANKOB HAa MaTepHKax, OTIMYAOIUMCH OT
0coBeHHOCTE} BRINAJEHHS KHAKHX 0cankoB. JleTanbHble KapThl TBEPIBIX
OCaIKOB BO BCEX PErMOHaX 3€MHOIO Iapa BIIEPBBIC IPEICTABIICHEI B
ATJiace CHEXHO-TeJ0BhIX pecypcos mupa (1997), rae myOimkyrorcs
NaHHBIE U 00 aGCOMOTHOMN BENMMYMHE TBEPABIX OCAIKOB, H 00 UX I01TH B
roIOBO# cyMMe. 3zech s IPHBOKY I'€HEpalU30BaHHBIE BADHAHTRI KapT
KoMYecTBa TBEpAbIX ocaakos Wi Espasuu (puc. 1.12) n CeBepHOH
Awmepuxu (puc. 1.13) u3 ynomsuyToro Atnaca.

Bo MHOrHX paiOHaX Ha 3€MHOM IlIape MaKCHMYM CHEro3anacos
HPONOPUMOHANEH [IIMTEIBHOCTH 3alleTaHNs CHEKHOTO MOKPOBa, 9TO
rOBOPUT O OJIM3KHMX 3HAYCHHAX MHTCHCHBHOCTH BBITIAJEHHA TBEPIBIX
ocamkoB, OHaKo Tak ObIBaeT Haneko He Be3de. Bo BHYTpeHHMX HacTAX
KOHTHHEHTOR IJIUTENBHEIH MOPO3HEIN MEPHOJ COIIPOBOMKIACTCS MAJIBIM
BBINIAJICHUEM OCAIKOB, B CBA3HM C Y€M CHEXKHBIH MOKPOB 31€Ch OblBaeT
OUEHB MaJjl, HECMOTPS Ha OOJBIIYIO UIMTEIBHOCTE €T0 3a/ICTaHHA.

B pacripe/ie/ieHi# CHEXXHOTO MOKpoBa B CeBepHOH AMEPHKE 1 EBpa-
31 €CTh MHOTO OOIIIETO, YTO CBA3aHO C MHPKY/ILHEH aTMOChepBI B 3THX
wHpoTax. OBIIMM SBISIOTCS HHTCHCUBHBIH BRIHOC HACBILIEHHOTO BIIAroH
BO3/lyXa C OKeaHOB Ha 3ana/IHbIE YaCTU KOHTHHEHTOB M Pa3BUTHE MYCCOH-
HOM IMPKYJSLUA Ha MX BOCTOYHBIX Oeperax. OJHAKO HHTEHCHBHOCT
NPOSIBIIEHHS THUX IIPOLECCOB PA3ITHUHA.

OCHOBHBIE 3UMHHE OCajKu Ha TeppuTopHio CeBepHOH AMEpPHKM
NIPMHOCSAT IAK/IOHbI, BO3HUKAIOLIME Ha THXOOKEAHCKOM ITOJIAPHOM ¢poHTeE.
B ThUTy 3THX LMKJIOHOB MOPCKHE BO3AYLIHBIC MAcChkl BBIHOCATCS Ha
Matepuk. OCHOBHO# MyTh MOAPHO-QPOHTOBBIX LUKKIOHOB MPOXOAMT
Yepe3 MOHWKEHHYI0 YacTh Kopauibep B bpuraHckoi Komym0nu u nanee
Ha BocToK. K ceBepy KOMMYeCTBO MPOXOAALIMX IHKJIOHOB YMEHBILACTCH,
YTO MPSMO OTPaXkaeTcs Ha yObIBAHHH 3MMHHX OcankoB. Cmsruaiomiee
pIHAHKE okeaHa B CeBepHON AMepHKe He MPOHHKACT TaK JA/ICKO, KaK B
Esporne. KpoMe Toro, Ha myTH THXOOKEAHCKUX BO3IYLIHBIX Macc BCTAlOT
Bbicokue ropsl (Kopauabepsi), yero et B EBpone. Bee 3TH NpUYHHBI
TIPHBOJAT K 3HAYUTEILHOMY BBIIAJICHHIO OCAJKOB 3MMOF Ha 3anajgHoOM
nobepesxbe CeBepHoil AMepHKH H OBICTPOMY YOBIBAHHIO HX B ry0n
CeBepoaMepHKaHCKOro KonTHHeHTa. [ToaToMy cHerosanackl BO BHYTPCH-
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neii KaHnane HEBENTHKH, 0COOEHHO B CPAaBHEHHH CO CHEro3anacaMu B
Cesepnoii EBpasuu (puc. 1.14 u 1.15).

B cBa3W ¢ mpeobnafaHueM 3amafHOro NepeHoca BO3AYIIHbIX Mace Hal
EBpa3uell U MOCTENeHHbIM yObIBAHWEM OKEAHMYHOCTH K BOCTOKY B Pacil-
pe/Ie/IeHHH BbIIAJAOLIMX 3MMHHUX OCAJIKOB U CHEXKHOTO [IOKpoBa B EBporte
OTHETIHBO NIPOCIIEKUBACTCA MEPHIUOHATIbHAS H3MEHIHBOCT. M30mmann
TONIIMHEBI CHEXHOIO MMOKPOBA H IPOJOKUTENBHOCTH €T0 3aJIeTaHHA (CM.
puc. 1.14) yacTo Hanpas/ieHbl 10 GOIBIIMM YITIOM K IapaUIe/iiM.

Haubonee cHexxHbM paiioHoM 3anaauoi Esponsl seinserca Cranou-
naBus. IIpoKOMmKHTENBHOCTD 3aI€raHus CHEXKHOIO I0KPOBa Ha HU3MEH-
Hoil TeppHTOpHH 3anagHoi EBponel yBenuuuBaeTcs ¢ 3anajia Ha BOCTOK.
CHeromaasl BO3MOXKHBEI BO Beeit 3anannoii EBpone, uckirouas MU
caMyro I0KHYH0 OKOHEYHOCTh [TupeHneiickoro nonyocTpoga.

H3-3a pa3BUTHA aHTHLHKIOHHYECKHX YCIOBHH BHYTPH MaTepHKa
MYCCOHHOH HIHpPKYJIALHH ¥ BOCTOYHOTO MoOepekps OOMbIIas 9acTh
TeppUTOPHH A3HH 00€IHEHAa 3UMHHMH OCaIKaMH, MOLIHBIH CHEXHBIN
nokpoB o0pa3yeTcs 37ech JIAIIb Ha HABETPEHHEBIX CKIOHAX Top. bonemro#
CHEHOCTBIO OTIMYAIOTCS FOKHOE M BOCTOYHOE Mobepexkbs Kamuarkw,
Kyaa OOHIIBHBIE 3UMHHUE OCAIKH NMPHHOCAT HHUKJIOHEI W3 palioHOB fInoH-
ckuX H KypHIIBCKHX OCTPOBOB, a TAK/KE C CEBEPO-BOCTOKA, H3 aKBAaTOPHH
Tuxoro oxeana (Bunorpanos, 1964). MHoro cHera BRINAJAeT Ha OCTPOBAX
SINOHHH, KOTOPasA OKa3bIBAETCA OJHOH U3 CAMBIX «CHEMKHBIX» CTPaH A3HH.
OcobeHHO OOMITEHO CHETOOTIOKEHHE Ha 3amajgHbix Oeperax Smonckux
OCTPOROB, T MPOXOANT OJHAa U3 BeTBeH TeueHHsa Kypocuo. Heycroiiuu-
BOCTB BO3IYIIHBIX Macc B 3TOM PailOHE BBI3BIBAET 3HAYMTENbHYIO 00/1au-
HOCTb ¥ HHTEHCHBHBIE TBEP/IBIE OCAIKH, HAMHOTO MPEBBILAIOLIHE COOT-
BCTCTBYFOIIIME CYMMEI Ha BOCTOYHOM TOOEPEkBE, 4TO XOPOILO BU/HO U3
CpaBHEHHS HEKOTOPBIX METEOPOIOTHYECKHX MOoKasareneil A/s sHBaps 1o
asyM cranupsam: Llypyra (3amagnoe mobepexse) 1 Tokno (BocTouHoe
1100epesKbe), PACTIONOKEHHBIM TTOYTH Ha OHOH M TOM ke upoTte — 35,5°
(ButBuukwii, 1960):

Uypyra Toxkwuo
Yucno macMypHBIX JHEEH 22 6
Yucno qHel ¢ 0TTene/aMA 15 4
CyMMa 0CalkoB, MM 301 47

OcHoBHOe cHeroHakoruieHue Ha GosbLueii yactu Poccuu mpoucXonuT
B MIePBOii MOTOBHHE 3UMBI H3-33 YCHIICHHOH LIHKITOHUYECKOH NesTebHOC-
Th. Bropas mosoBHHA 3WMBI MEHEE aKTHBHA B 9TOM CMbICIIE; KOJIUYECTBO
LIMKIT0HOB Ha EBponelickoi yacTn yMeHsIaercs, a B CubupH rocrnozicTBy-
FOLIMM CTaHOBHTCH aHTHUMKIOH, COOTHOLIEHHE OCAKOB, BbIIAIAOMIHX
¢ HOsI0ps no sHBapk M ¢ sHBaps 1o MapT (Konaues, 1964a), na Esporeii-
CKOH TepputopuH Poccun pasnuuaercs npuMepHo B 1,35 pasa, B 3anaaHoi
Cnbupy — B 1,7 pasa, B Boctounoii Cubupu — B 1,5 pasa u B Kazaxcraue

— B 1,4 pasa.
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L
Puc. 1.14. MakcumanbHbie cHerosanachbl B Poccuu u conpegenbHbIX CTpaHax

_ T W \.

CHero3amackl, MM CJTOS1 BOJBI

(025 100 200 500 1000 2000 3000

Puc. 1.15. MakcumanbHble cHerozanachkl B CesepHoi Amepuke

B pasHbIX ycnoBUsX Juist (pOpMHPOBAHHSA CHEXXHOTO OKPOBa TpeOyeTcst
Pa3sHOe KOJIHYECTBO OCAIKOB. DTO KOIHYECTBO BO3pacTaeT ¢ CEBEpa Ha
10T; OHO Beerma Oosbile Ha OTKPBITHIX YYacTKaX, YeM Ha 3alllUIICHHBIX.
[Iprunna mepsast — OCEHHHE OTTENENH, a BTOpas — BETPOBOH MEPEHOC
cHera. Tak, B CpeaHMX IIHPOTAX Ha OTKPBITBIX IIPOCTpaHcTBax B EBpornei-
CKo# yacTH Poccuu /i 00pa3oBaHus CAHTHMETPOBOIO CJI0S CHETA HYKHO
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4,5 MM TBepabIX OocankoB, a B Cubupu — 2,1 MMm. COOTBETCTBEHHO B
HOYKHBIX NIMPOTAX STUX 00NacTei Wit 00pa3oBaHus 1 M CHEXKHOTO ITOKPO-
Ba HyxHO0 9,1 u 3,0 MM (Konanes, 1964a).

BaxHnemas XapaKTCpHCTHKa CHEXHOTO NMOKPOBa KaK CE30HHOTO
SABJICHHA — €TO YCTOﬁ‘IHBOCTh. Ora XapaKTEepHUCTHKA [10 CBOEMY CYIICCTBY
cnoxHa. OHa BKIIIOYAET TaKHe napaMeTpbl, Kak JaThl 06pa.'3OBaHH$I H cXoaa
CHEYXHOT'O ITIOKpOBa, HpO}IOH)KHTeHbHDCTb €ro CYIEeCTBOBAaHHA B CPCTHEM
H OTKJIOHEHHA B OTAEIBHBIE NOAbl, MACCY HAKAIUIMBAIOMICTOCA CHETA H €€
COOTHOIICHHE C BBINMAJa0NIUMH TBEP/IbIMH OCaJKaMH. B xoHeuHOM CUeTe,
yCTOﬁ'-IHBOCTB CHEXHOTO MMOKpPOBa B TOM HIJIH HHOM paﬁone 3aBHCHT OT
COOTHONICHHA TPHXOIa TEmna (Bepﬂee, XOJIOI{H.) H BJIaT'H H NOOJIKHA
3aKOHOMEPHO H3MCHATHCA C H3IMEHCHHEM THIIA KIIHMaTa.

INeproe NosBIEHHE CHEKHOTO ITOKPOBA HA PABHUHHBIX TEPPHTOPHAX
CBSI3aHO C TEPEX0NoM CpellHeH CYTOYHOH TeMmIepaTryphl BO3IyXa 4epes
0 °C, xots He Be3Jie ¢ Hell coBmanaeT. B paioHax ¢ ManbIM KOMHYECTBOM
OCAJIKOB CHEXHBbI TOKPOB BIIEPBBIE 00pa3yercs ye MpH YCTOHYHBBIX
OTpHUILATENbHBIX TEMIEPATypax, @ B MECTax ¢ OOMIbHBIMHU OCaJKaMH,
Ha000pOT, — MPH MOJIOKATETHBIX TEMITEpATypax Bo3ayxa. Tak, B FOXKHOK
yacti CKaHIMHABHY, OTIMYAIOMICHCS CPABHUTENBHO BbICOKOH CHEKHOC-
THIO, MEPBbIH CHEXHBINA MOKPOB MOSBISAETCS HAa 1-2 HeJeld paHbIIE
YCTOWYMBOrO nepexola cpemHeit cyroano# Temneparypsl yepes 0 °C, a Ha
kpaiinem tore llIBerun 3Ta pazHuna nocruraer 3—4 neznens (Iebopa,
1958 a). Ha EBponeiickoit Teppuropun Poccun cepepnee 53-55° c.m.
JIaThl CAMOr0 PaHHero MOSIBJICHUs CHEKHOIO MOKPOBA MNOYTH COBIANAIOT
¢ mepexoaom temieparypsl depe3 0 °C, a B MaJOCHEKHOH FOXHON H
0COOEHHO FOTO-BOCTOYHOM YacTAX 3TOH TEPPUTOPHM MEPBbIH CHEXKHBIN
NOKPOB ycTaHasausaeTcs Ha 20-25-i meHp mMoposHo#t noroasl (Illep-
fakora, 1959).

VCTOHYHBEIH CHEXHBIH NOKPOB 00pa3yeTcs CILyCTs HEKOTOPOE BpeMs
TI0cyIe TIOSRIIEHNS TIEPBOTO CHEra, 00bIYHO MU TeMrieparypax ot 0 mo —5°C,
IpHYeM 30eCh BBIICP/KMBACTCS Ta ke 3akoHOMepHOoCcTh. B Cesepuoi
Oummaagun (Nordman, 1959), nanpumep, K MOMEHTY yCTaHOBJIEHHs
CHE)XHOTO TOKPOBA TEMIIEpaTypa BO3/1yXa B cpelHeM (IaHHeie 159 meteo-
crannmii) pasHa —3,9 °C. IIpu 3TOM BO BHYTPEHHHMX PalOHax CTpaHbl,
OTIHYAIOIIHXCA OTHOCHTEIBHO MAJOMOLIHBIM CHEKHBIM TTOKPOBOM, OH
yCTaHABJIMBAeTCs MpH Oomee HHU3KHX TeMIlepaTrypax.

Pa3Hulla MeXIy caMbIM paHHHUM M CaMbIM I103JHHM MOABICHHEM
CHEXXHOIO MOKPOBA YBEJIMYHBAETCS 110 MEPE JABHKEHUA OT MHOTOCHEKHBIX
paiiOHOB K pPailOHAM C HEYCTOMYHBBIM CHEXHBIM IIOKpOBOM: B BocTo4gHoM
Espone ot 35 nHeit Ha ceBepo-BocToke 10 100 aueii B Kpsimy (1llepOaxosa,
1959), a B Asuarckoit yactu ot 20 mHei Ha cesepe KpacHospckoro kpas
g0 70 guei B OxnoM Kasaxcrane (ITynkos, 1964). CrenosarenbHo,
MHOTOCHEXKHbIE PAHOHBI OTIINYAIOTCS HE TOJBKO 00MbLIOH YCTOHYHBOCTHIO
3aJieraHusi CHe)XHOTO MOKpOBa 3HMOMH, HO H CPaBHUTEIbHO MaJIOH H3MEH-
YHBOCTHIO €r0 U3 TOfa B TOII.
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AHANOTHYHO JaTaM yCTaHOBJIEHHs, HaYanbHbIC W KOHEUHBIE CPOKH
cX0a CHEKHOTO II0KPOBA CUJIBHO Pa3HSATCS B 3aBUCHMOCTH OT MaKCHMaJTb-
HBIX CHEr03anacoB. Yem MEHBIIIE CHET03amachl K KOHIly IEpHOAa CHCTOHA-
KOTUIEHHSI, TeM OBICTpee, PH NMPOYHMX PABHBIX YCIOBUSX, CTaUBACT CHET.
Ho B 3aBHCHMOCTH OT KOHKPETHBIX YCIIOBH IIOTO/Ibl TOH HIIM MHOH BECHbI
T IPOUHUE YCTIOBHSA HE OCTAKOTCS PABHBIMH, HTO NPUBOIHT K PA3THIHOU
JUTMTETBHOCTH TIEPHOJIA PaspyILICHHS CHEKHOTO MOKPOBa. OTKIIOHEHUA B
cpoKax CXO/ia CHEra B pasHbIX paHoHax no106Hb! OTKIOHEHHAM B laTax
ero YCTAHOBJICHMS: B MAIOCHEIKHBIX O0IACTAX OHH 6ounsiie (1o 60 nuei),
yeM B MHOTOCHEXHBIX (0 20 mHen).

B nepuoj| €X0/a CHETa BeJMKa POJb BRIMAJAIONIMX B 5TO BPEMA
TBEPIBIX OCAIKOB, YBEIHYMBAKOMIMX JIHTEIBHOCTE CHEIOTAAHHA. B
HATIPABJICHHH C JOTa Ha CEBEP [10 MEPE POCTA CHEr03aNacoB U yBETHYCHHA
NPOIOKATENBHOCTH TIEPHO/A TasHUA CHEHOTO MOKPOBA 3Ta POJIb
pospacraet (CpubHsiii, 1960). 3-3a 0COOEHHOCTEH BECEHHEN IIMPKYIIA-
LMK 7 pa3nvumii B pakTOpax CHETOTasHUA IEPHO/ MEKITY AaTaMu paspy-
[IIeHHs YCTOHYHBOTO CHEXXHOTO MOKPOBA U OKOHYATENILHOTO €10 HCHE3HOBE-
HUS HA IPOTUBOTIONIOKHBIX CKIIOHAX TOPHBIX XpeOTOB ObIBAET NANEKO HE
ouHaKoB. Hanprmep, Ha BOCTOYHOM ckiioHe CpejiHero Ypaia oH 3Ha4H-
TeJBbHO JONBIIE, YeM Ha 3amajjHOM, HECMOTpPs Ha OONMBbLIYI0 BETHUMHY
cHerosanacos nocneadero (Byuvanos, 1959).

CpoKM pa3pylieHHs CHEXHOIO MOKPOBa CBA3HBI CO CPOKaMH €ro
YCTAHOBJIEHMS: YeM paHblle 00pasyeTcs CHEKHBIH [IOKPOB, TEM J0JbIIC
OH JIeJKHT, DTa 3aKOHOMEPHOCTb [IPOSIBIACTCS M B 001aCTH HEYCTOHIHBOIO
cHeskHOTro nokposa (Antonik, 1961). Becema TeCHYI0 CBA3b 3TUX CPOKOB
JUISL CEBEPHBIX CKIOHOB 3aMIMACKOro 1 JLKYHrapekoro Ajatay IOy ul
B.U. Koposus (1964) Ha OCHOBE CpeTHHX MHOTOJIETHUX 3HA9CHUH 33 1935-
1955 rr. CpaBHeHHMe COOTBETCTBYIOLIMX NaT 3a OTHC/bHBIC TOABL,
NPOBEIEHHOE HAMH /U1 HECKOMBKHX CTAHLMIT B 3aKaBKa3be M0 OIyOIHKO-
BAHHBIM JIAHHBIM METEOPOIOTHYECKHX €KETOOHMKOB, €CTECTBCHHO, HE
110Ka3bIBaeT TaKOH CTPOrod 3aBUCHMOCTH (pHC. 1.16), HO XapaKTepHO,
YTO, KaK MPaBHIIO, ¢ DOJIee paHHUM yCTAHOBJICHHEM CHEXHOIO TIOKpOBa
CBA3aH Gonee MO3IHMIA €ro cXod. JTa BeChbMa BaKHasi 0COOEHHOCTH B
3HAUMTENTBHOM Mepe OOBACHACTCA BIMAHUEM CAMOTO CHEXHOTO TIOKPOBA.
Kak suano us puc. 1.16, obmmi xapakrep CBA3H 1aT yCTAHOBICHHA H
CXOJa CHEXKHOTO MOKpoBa B 3awiuiickom M JKyHrapckom AJatay ¥ B
3aKaBka3pe aHAJIOTHYEH, C TOM JIMIIB PAa3HUIICH, YTO KaBKa3CKHE TOUKH
Mexar ke npsaMoi Koposura. [lociennee MOKET 0OBACHATCS 60IIb-
mIOH cHeXHOCThIO Kaskasa.

J111st XapaK TePUCTHKH YCTOMYHMBOCTH CHEKHOT0 MTOKPOBA HEOAHOKPATHO
npeiaranuck pasuanbie kodpduupmentsr. [ Puxtep (1948) npeo-
KIUT Ha3bIBaTh KOO(PGOHLUHEHTOM YCTOHYHBOCTH OTHOLICHHE PAa3HOCTH
MEK Ty HanOoJbLLeH H HAMMEHBIIEH IPOJODKHTEIBHOCTBIO HENPEPEIBHO-
IO 3ajieraHusi CHEXKHOTO IOKPOBa K CPEAHEH €ro NpoJOIKUTEIBHOCTH.
Onmaxko ucnons30Banke 3T0ro K03 GHImesTa Hey100HO IO ABYM MPHYIH-
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Puc. 1.16. CeA3b AaT CX0AA CHEXHOro NOKPOBA ¢ AaTaMM ero YCTaHOBNeHUs

1 - cpeAHMe MHOroneTHWe 3HAYEHMA YKa3aHHbIX AaT ONA CeBepPHLIX CKNOHOB
3aununckoro u [bkyHrapckoro Anatay (no B.W. KopoeuHy, 1964); 3akaskasbe: 2 —
AbBacTymanm, 1268 m, 3 — Marpunckui xpeber, 1644 M, 4 — Bakypuauu, 1703 M

HaM: BO-TIEPBBIX, UL €TI0 BEIYHCIEHUA HET HCXOJHBIX JAHHBIX B KIMMa-
TOJIOTHYECKHX CIPaBOYHUKAX, a BO-BTOPHIX, YHCJIEHHbIE €r0 3Ha4YeHHs
TIPOTHBOTIONIOKHEI 00BIYHO IPHHATHIM (Y I'.J]. PUXTepa ManbiM 3Ha4eHUsAM
K03 (PHUIHEHTa YCTOHIMBOCTH COOTBETCTBYET OOJIBLIAS TPOOKUTE -
HOCTB IIEPHOJIA CO CHEXXHBIM TIOKPOBOM).

Becema ynobeH xonuuecTBEeHHbIH MOKa3aTeNnb CHEXHOCTH, MPELIO-
xeHHbIH .M. Ocokuunim (1969) u npeacrasnsoniuii co6oit nponssee-
HHE IPOJ0JDKUTENbHOCTH NePUO/A C YCTOHUMBBIM CHEXKHBIM MTOKPOBOM
Ha CPEeHION TOMIIMHY CHEXHOTO MOKpOBa, AeneHHOe Ha 100. B obmem
BUJIe Takoil Oe3pasmepHsblit k03 HIHEHT MOKHO HA3BaTh MOKA3aTEIEM
CHEXHOCTH § U BhIPa3uTh Gopmynoi

s=bT h

yem  op?
rne b = 0,001 evweym™; Tym — ONPOIOJKUTENBHOCTE IMEPHOIA C
YCTOHYHBEIM CHEXHEIM TIOKDOBOM, CYTKH; h‘_‘p — CpenHssA TONIIUHA
CHE)KHOTO TIOKpOBa 3a TOT K€ Mepuol, cM. B o0iacTax ¢ ce30HHBIM
CHEXHBIM TIOKPOBOM 3Ha4eHHA S jexar B npenenax 0-20; B HEKOTOPHIX

JIEOHUKOBBIX palioHax s MoxeT mocturars 100.

OpHO ¥ TO e 3HaYeHHe MOKa3aTels CHEXHOCTH S MOTYT JaBaTh
pasHeIe COYETAHHA Ty{_\m H hcp, OJHAKO I8 TeX MJIM MHEIX oblnacrei
W3MEHEHHS JUTHTENLHOCTH TEPHOMA ¢ YCTOHYMBBIM CHEXXHBIM TTOKPOBOM
Y M3MEHEHHS €ro CpeJHeH TOJIIMHEI 3aKIIOYeHbl B ONpeJeleHHbIX
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npenenax. [loaromy, Hanpumep, npu 3HaueHusx s = 2 HanboJee BEPOITHEL
xoneGarms 100 > T’ > 50 u 20 < &, < 40, HO COBEPIICHHO HEBEPOATHO
T,=200mh_=10"cn.

T[Noka3aTenb CHEXHOCTH § PacTeT B HANPABICHWH C FOTA HAa CEBEP H C
NIEPeX0I0M OT KOHTHHEHTAJIBHBIX K MOPCKMM KITMMATHYECKHM YCIIOBHSM.
B 3TOM OTHOWIEHWH OH, KaK H CHEXHO-TEMIIEPATYPHbIH KO3(DDHIIMEHT
Puxtepa (nocnemuuii KodpUIIUEHT ¢ 00paTHBIM 3HAYEHHEM), XOPOIIIO
XapaKTepH3yeT 3aKOHOMEPHBIE H3MEHEHHs CHEeXHOCTH 3€MHOTO Iapa.

BeTpoBo# NepeHOC U UcnapeHue cHera

BaxHeHIITMM 3UMHHM IPOIIECCOM B 00/IACTSIX CO CHEKHBIM TOKPOBOM
ABJIAETCS BETPOBOH MEpeHOC cHera. J1s BOZHUKHOBEHHS METENeH Heo0-
XOJIMMO JOCTATOYHO OOJIBIIOE KOJIMYECTBO CIOCOOHOI0 K IEPEHOCY CHETa,
CHJIbHBIE BETPEI H COOTBETCTBYIOLIIE TEMIIEPATYPHbIE YCIIOBHS, B YaCTHOC-
TH OTCYTCTBHE oTTenesnei. [TomoOHbIe yCIoBHSA B 3MMHUE MECALIBI CO3IAI0T-
Csl HAa 3HAYMTETBHBIX PaBHUHHBIX IpocTpaHcTBax CeBepHOH AMEPHKH M
EBpa3uu, rie METENEBHIi IEpEeHOC JOCTUTAeT OOJIBIIMX Pa3MEpPOB.

Kputnueckue CKOpOCTH BeTpa, IPH KOTOPBIX BO3IHHKAIOT 00IIHE
MeTeNH, B 00IacTAX C Pa3IMYHBIM KIMMATOM PA3HATCS Maio. B To ke
BpEMS MTO3EMKH, KOTOPBIE 1 PACCMATPUBA0 KAK HH30BBIE METEIIM MaJIoH
MHTEHCHBHOCTH, B MOPCKOM KJIMMaTe HAuMHAKOTCH npH Oonee CHIBHBIX
BETpax, 9€M B KOHTHHEHTAIbHOM, [/1e B CBA3H ¢ HU3KHMH TEMITEpaTypaMu
1 OoJee CIIOKOHHBIM BETPOBBIM PEXKUMOM IOBEPXHOCTE CHETA YIUIOTHEHA
MeHbIe. KpuTuueckue CKopoCTH /U1 BOSHHKHOBEHUS HU30BBIX H OOIIHX
MeTened B TeYEHHE 3UMBl He OCTAalOTCH MOCTOSHHBIMH, 9TO CBSI3aHO C
H3MEHYHBOCTBIO BBINAJANIHX OCAIKOB, TEMIECPATYPHOTO H BETPOBOTO
pexuma. B MopckoM KiMMare aMIUIMTYAa U3MEHEHHS KPHTHYIECKHUX
CKOpOCTeH BeCcbMa BeJIMKa U, KakK [IPaBUII0, HE UMEET 3aKOHOMEPHOTO X01a
B TEYEHHE 3UMBL. B KOHTHHEHTANBHBIX YCIOBHAX, HA0OOPOT, 3Ta aMILIH-
Tylla HEBEJIMKA, a CAMH KPUTHYECKHE 3HAYEHHS CKOPOCTH BETpPa K KOHITY
3UMbI H3-3a MAJIOTO KOJIMYEeCTBA BHOBB BHINAJAMOIIEN0 CHETa H IOCTEIEH-
HOT'O YIIOTHEHHs CTaporo HeCKOJIIBKO BO3PacTaroT.

Ha ocHoBe uccnenosanuii B crennoi 30He U.C. I'pumun (1966)
TIPUIIE] K 3aK/THOYEHHIO, YTO CyMMapHBIi IEPEHOC CHETa IPONIOPLHOHANIEH
00111 MPOJOIKUTENBHOCTH METENEH, KOTOPAst IO CPABHEHHIO C IPYTHMH
(hakTopamu HauGosee MONHO OTPaXkaeT OCOOEHHOCTH TEPEHOCA CHETA.
Onnako B AefCTBMTENBHOCTH TIEPEHOC CHETa, TaK Ke Kak H 00beM
CHETOOT/IOKEHHH, CYIIECTBEHHO 3aBUCHT OT BHJ1a MeTenH. Kak npapuino,
BKJTam o61mux mMereneil B CyMMapHBIif epeHoC B HECKOJIBKO pa3 Oolblie,
HE€M BKJIAJI HU30BBIX MeTeleH M mo3eMkoB. IloaToMy mpH cHeromamax
A0cTaToyHOH HHTEHCUBHOCTH (8—10 mm/cym) oOIIME METEITH 33 HECKOITBKO
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Yactp 1. Ce3onublii CHEXHbIH MOKPOB 3emiH

4aCcOB CO3JAIOT TAKUE CHETOOTIOKEHHS, KOTOPHIE IIPH HU30BbIX METENAX
OpPMHEPYIOTCS 32 HECKOJIBKO JIECATKOB YacoB. B LeoM 11 paBHMHHBIX
TePPUTOPHIi MOKHO CKa3aTh, 9TO B CPEIHEM MHOIOIICTHEM BbIBOJIE MPOOIT-
JKUTEITHHOCTD METEIEH OIPEIEIIAETCA CKOPOCThIO BETPa M JJIHTEBHOCTEIO
XOJIOIHOTO NEPHOAA, & CYMMapHbIi IIEPEHOC CHEra TakXKe H KOTH4ECTBOM
BLINABLIAX TBEPALIX OCaJIKOB.

Bo BpeMs MeTeneil YacTHIbl CHEra MEPEHOCATCS Ha OrPaHM4EHHBIC
PACCTOSIHUSL, TIOCKONBbKY TIO TyTH OHHM H3MEJIBYAIOTCSA, HCIAPAIOTC WiIH
3aKpENAIOTCS B CHEXXHOM MOKpoBe. [lanbHOCTE MEPEHOCa CHEra Ha
PaBHHHAX [IOCTHTaeT HECKOMbKMX KHJIOMETPOB; OHA YBEIHIHUBAETCA C
POCTOM MHTEHCHBHOCTH M IPONOJDKHTENBHOCTH MeTenel H Konu4ecTsa
IIEPEHOCMMOr0 CHera. B yMepeHHBIX WIMpOTax NaibHOCTh NEpEHOCa B
cpennem pasHa 1-3 xu (I'pummn, 1966; Komapos, 1954), oHa Oonpiue
Ipy OOIMX METENsIX, YeM IIpH HU30BLIX. IToc/eHee CBA3AHO C TEM, 1ITO
B PABHHHHBIX PaifOHaX HHTEHCHBHOCTB H CKOPOCTB NIEPEHOCA NPH 00IIHX
METeJIsX, KaK IPaBHIo, GOMbIIIE, YeM NIPH HU30BBIX. B nomspreix obnac-
TSX, @ TaK)Ke Ha HEKOTOPHIX BBICOKOTOPHBIX JICJHHKAX, ITIC HHU30BBIC
MeTelTH 0cOOEHHO IMPOKO PacrpOCTPaHEHBI, JaTBHOCTh [IEPEHOCA CHETA
rpH HUX GoJIbIIe, YeM IpH oOmuX MeTesx (cM. miaBy 1 BTOpo# YacTH
3TON KHHUTH).

Macca cHera, HaKarUTMBaroIascs B JIecy, Bceraa Oomnblie, 4eM B 1oje,
4TO 0OBLACHAETCS ITaBHBIM 00pa3oM CHOCOM CHera ¢ 1oiei B siec. OHako
W3-3a pasIWdMil B HHTEHCHBHOCTH METENEBOH NEATENbHOCTH, perbeda
TIOBEPXHOCTH 1 XaPaKTePa PACTHTEIBHOCTH COOTHOLICHHE MEXTY CHETO3a-
MacaMH Ha Pa3HbIX BIEMEHTaX penbeda B TeX Wi HHBIX paiOHaX HEOau-
HaxoBbl. Tak, B GaJIKax M OBparax B LUEHTPAIBHOH YacTH Pycckoil paBHu-
HBI CHero3amacsl B 2—4 pasa Gomnbiie, 4eM Ha mMexaypedbsx (Ky3pmuH,
1960), Torna xak B CuOupu CHerosanacel B OBparax u 3anajJuHax Juiib
Ha 60—70% NpeBBIIAIOT CHEr03amackl Ha OTKPHITBIX ydacTkax (Komomsil,
1966).

B 1ieroM MeTeNeBEli MepeHoc CHera Ha paBHHMHAX MPHBOAHUT K €T0
nepepacrpeIeieHnio, 0COOEHHO B YCIOBUSAX PaciIeHEHHOIO OBPaXHO-
6aII0YHOrO pesTbeba, PH 3TOM HEKOTOPAst 4acTh CHEro3arnacos Oe3B03Bpart-
HO TepsieTcs myTem ucmapenus ([iouun, 1961). BaxHOCTs TaKoTo
Ipolecca MPH XO3AHCTBEHHOM MCIOJIb30BAaHHH TEPPUTOPHH O4EBHIHA,
[103TOMY BO3HHMKAET HEOOXOAUMOCTD yIITy0/IeHHOTO H3yYeHHUS MeTenel u
COCTABIEHUA KapT CHEromepeHoca U (akTopoB, ero OMpPENeIaioNnX.
Cpenn hakTOpoB, KOTOPbIC MOTYT OBITH HaHeceHsbl Ha kapTy, A.K. JlroHuH
(1963) Ha3bIBAET KONUYECTBO TBEPABIX OCAIKOB, KOIQQHLHEHT CIIyBaHHA,
TOTEpPH CHEra Ha MCMApeHHE, PO3bl METENIEBbIX BETPOB.

BayKHBIH OIBIT COCTABIEHHA KapT METEJIEBOT0 IIEPEHOCA NPEICTABNEH
B AT/ace CHEXHO-TEI0BbIX pecypcoB Mupa (1997). B Hero BKIIOYEHBI
JIBe KapThl — BETPOBOTO MEPEHOCA CHEra M CHEro3aHOCOB Ha TEPPHTOPUH
6eismero Coserckoro Cor3a; 31ech A NPHBOKY YIPOIICHHBIC BADHAHTEI
3TUX KapT.
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Ha xapTe MaKCHMalbHEIX 00BEMOB CHeromepeHoca (puc. 1.17)
COOTBETCTBYIOIIHE BEMWYHHBI 5%-HOH 00€Cre4eHHOCTH MOACIHTAHBI
B.M. Muxenem u A .B. PynHeBo#t Ha OCHOBE aHHBIX 0 CKOPOCTH METENe-
BBIX BETPOB H NPOOOKUTENIBHOCTH MeTeneil no CKECIHCBHLIM MMOKa3aHHUAM
300 nmyHKTOB 32 nepuon 19361980 rr. Ha npyroi#i kapre (puc. 1.18)
[T0Ka3aHBI 00beMbI CHErOOTIOKEHHH Y Mperpas Py CKOPOCTAX MeTeNneBbIX
seTpoB 5%-HoH obecnieuennocty. Pacuersl nposenensl B.C. Marsrenko
na ocHoBe Oonee 700 ToueuHBIX omnpeieneHui 00beMOB CHETOOTI0XKEHHH
¢ ygeroMm Oananca cHeronepeHoca. IIpuHMManucy BO BHUMAHHE pa3Has
CTEMeHb CAYBaHUS CHera B Oe3/lecHBIX M 3aJIeCEHHBIX paiioHaX, MOTEepH
pa McIapeHue U TasHHE CHera BO BpeMs 3UMHHX OTTelelniel, BIUsSHUE Ha
CHEroInepeHoc HepoBHOCTEH penbeda. OObeM IIPHHOCHMOTO K 00BEKTY
cHera omnpeJesica Kak CyMMa MecsYHbIX 00BeMOB, PacCUUTaHHBIX IS
BCEX MECALEB CO cpeliHel MecsuHON Temnepatypoil Hrxke —5 °C. Takue
pacdeTbl HEBO3MOXHO MPOBECTH IS TOPHBIX PAHOHOB H3-3a CIOXKHOIO
penbeda, 103TOMy Ha KapTe HHOOPMALMA 110 HUM HE [aHa.

CpaBHEHHUE KapT CHETO3aHOCHMOCTH ¢ KapTaMH MaKCHMAaJIbHBIX
CHET03anacoB MO3BOJISET CAEJNATh BBIBOA, YTO TEPPUTOPUHM C MajbiM
KOIHYECTBOM 3MMHHX OCA/IKOB OTHOCATCS K HAUMEHEE CHET03aHOCHMBIM,
0c0OEHHO B KOHTHHEHTAIBHBIX ycnoBHAX. OHAKO apeasbl MOHWKEHHBIX
CHET03aracoB MOIYT ObITh IPHYPOUYEHB! K 00/1aCTAM KaK C HE3HAUMTEb-
HBIM, TaK U C MHTEHCHBHBIM METENEBbIM NTepeHoCcoM. B nocnennem ciyyae
YMEHBILEHHE CHEr03anacoB CBA3aHO C MOTEPSAMH CHEra IIPH €r0 BETPOBOM
nepeHoce.

B Poccun obumme metenn npeobiafaloT Hal HU30BEIMH, H C CEBEpa
Ha 0T MX COOTHOIIEHHE Bo3pacTaeT oT 1,3 1o 2,2. IIponomKHUTETFHOCTR
ofmux MeTteneil (3a mepHox ¢ HOAOPA o MapT OT 65 mo 245 JacoB B
Pa3HBIX paiioHaxX) 3HAYUTENBHO OoOXbIIE, 4eM HHM30BHIX (oT 21 mo 92
gacor), O6sYHO OoTHENbHaAA 0bmada MeTenp Ooliee MIMTEIbHA, YEM
Hi3oBas. Tak, B ceBepHBEIX oOmacTsAx o0mias METENns MPOAOKAETCA B
CpeaHeM OKoJI0 7 4acoB, a HM30Basg — 3—4 4qaca, B KKHBIX 00macTiIX —
COOTBETCTBEHHO 5 H okono 3 gacos (Konanes, 19640).

Ha Bocrouno-Esponetickoii paBHUHe YHCIIO JHEH ¢ MeTeIsIMU H3MEH-
ercsa oT 5 no 100 (puc. 1.19). Metenu npencrapnsior coboldl 00bMHOE
3UMHEE ABIICHUE, O YEM CBUIETENbCTBYIOT PO3bl METENEBbIX BETPOB, II0YTH
HE OTIMyaroliuecs 0T po3 Bcex 3MMHHX BeTpoB (IneGosa, 1958). Ha
puc. 1.19 1 HaHec paBHOMEHCTBYIOIME METENEBbIX BETPOB, II0IyYeHHbIE
OT C/IOKeHHs MOBTOPSIEMOCTH BETPOB [IPH MeTessX [0 BOCBMH pymbaM.
Kapra noxaseizaer npeoGnazaroliee HanpasieHHe BETPOBOIO NepeHOCa,
3aKOHOMEPHO M3MEHSIONIEECS HA HTOH TEPPUTOPHH.

Ha GonpumHcTBE TEpPUTOPHIA, MOKPHITEIX CHETOM, B IIE/IOM 33 3UMY
UCrapeHne NPeBBIAcT KOHACHCAIHIO, TPHYIEM HCITAPEHHE MOKOAILETOCA
CHEra 3HaYMTENHEHO MEHBIIE HCTTApEHNs cHera B MeTensax. C ycuneHuem
BETPa HCrapeHHe ¢ TOBEPXHOCTH CHETA BO3PACTAET, B MEHbILIEH CTeeHH
TpH CHIIBHBIX BETpax M B Oonblel cTeneHH NMpH BeTpax MeHblle 3 a/c
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Yacts 1. Ce30HHBIH CHEXHbI NMOKPOB 3emM/d
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Puc. 1.17. MakcuManbHble 06beMbl CHeronepeHoca Ha TeppuTopum

Poccum U conpefientHbIX CTpaH
(Ky3bMmus, 1953; Cabo, 1956). 310, B HACTHOCTH, MOJKET OOBACHATHCS
TeM, 9TO ciabble BETPHI HepeIKO OBIBalOT Haj PHIXIIBIM, HE YCIEBIIHM
elIle YIUIOTHUTHCS CHETOM, BHYTPH KOTOPOTO BE/IMK HAMIPABJICHHbIH BBEPX
MOTOK BOJISHOTO Tapa, COCOOCTBYIOMMH YCH/IEHHIO HCTIADSHHUS U3 BCETO
TIPUIIOBEPXHOCTHOTO ¢/10st cHera. CHIIBHBIE JKe BETPBI Yallle Pa3BUBAIOTCA
HaJl YK€ YIUIOTHEHHBIM CHETOM, IIOKPBITHIM BETPOBOH KOPKOH, PENATCT-
BytoIIeli IepeHOCy BOAAHOIO Mapa CHU3Y BeepX. B nenom nons 1uddysn-
OHHOTO BBIHOCA BOASHBIX 1aPOB K3 TOJILIH CHEXHOIO TOKPOBa B CyMMap-
HOM HMCIIAPEHUH C €0 MOBEPXHOCTH MOXKET I0CTHIaTh HECKOMbKHX JAECAT-
KOB MPOLIEHTOB (M3mepenus Ha Kaekasze u B CTaHOBOM Haropbe).

HcnapeHue ¢ MOBEPXHOCTH PHIXJIOTO CBEKEOTIOXKEHHOTO CHera
06bIYHO HECKOJIBKO MEHBILIE, YeM C IOBEPXHOCTH YILUIOTHEHHOTO CHEXHOIO
nokposa. [Ipuuuny storo ILII. Ky3smun (1960) BUIMT B MeHbLIEH
TEILIONPOBOAHOCTH PBIXJIONO CHEra, 3aMeUIAIONIEH TEIUIO0OMEH C HHKelle-
JKAIIAMHM CIOSIMH, YTO TIPHBOAUT K OXJIAKICHUIO MOBEPXHOCTH CHera U
YMEHBIIEHUIO CKOPOCTH ncnaperus. OIMHAaKo OObUIYIO POJTb 30ECh UrPaeT
NOHIWKEHHOE 3HaueHHe anbbe0 CTAPOro CHera MU3-3a CyMIECTBEHHOH
3aBHCHMOCTH MHTEHCHBHOCTH UCHApEHHs OT BO3JCHCTBHA COJHEYHOH
pamManuu.

Ha pocT uciapeHns ¢ NOBEPXHOCTH CHETa B 3aBUCHMOCTH OT COJIHEY-
HOH paaualiii yKa3bIBaeT CYLLECTBOBAHHE CBA3M BEIMYHH MCTAPEeHUS C
KONMueCcTBOM ACHBIX aHeil. [To Habmonenusm B [ToBomkee (Cabo, 1956),
CyMMapHas BEIMYHHA MCHAPEHHS B CONHeuHble THH Obuta Ha 24,2%
Bonblle, 4ueM B IaCMYpPHYH norofxy. BosaelcTeue CONMHEYHOH pajiHaliu
NPUBOAMT K CYTOYHOMY XONY HCIIApEHHMS C [NOBEPXHOCTH CHEKHOTO
HOKpOBa, a TAKKE K Pas/M4UiAM €r0 BEIMYMHBI Ha CKJIOHAX PasHON
skcnosuiy. Kak mpaBuino, MHTEHCHBHOCTD HCTIAPEHHS Ha FO)KHOM CKJIOHE
(B CeBepHOM MoOJTyIIapuy) OOJIBIIE, YEM HA CEBEPHOM.

WHTEHCUBHOCTL MCTIAPEHUS 3aKOHOMEPHO M3MEHAETCA B TEUCHHUE
3UMBI [10]] BIMAHHA H3MCHEHHS paJHallid, TEPMHYECKHX H BETPOBbIX
yCIoBHit. B nepBbie MeCSIIBI 3UMbL HaJl YCTOWYHBBIM CHEXKHBIM ITOKPOBOM
npeobnanaeT kouaeHcanus: Ha EBporneiickoit Tepputopuu Poccuu BruoTs
10 nexabps (Annarses, ITepaerok, 1963), a B Cubupu naxke 10 siHBaps
(Konompir, 1966). B nanpHefemM KOHICHCALHA CMEHAETCA UCTIApEHUEM
C TIOBEPXHOCTH CHETA, YTO CBS3aHO C YMEHBIIICHHEM BIXXHOCTH BO3yXa
3MMOIi, BO3pacTaHKeM COJTHEYHOH pajualiH, a B cpeaHeii monoce Espo-
neiickoii Poccuu u B Kazaxcrane — Taioke U ¢ YyCHIIGHHEM BETPOB. Bennuu-
HbI MCTIapeHns ObICTPO PACTYT M JAOCTHTAIOT MaKCHMyMa B HAYalbHBbIH
TIepHO/T TasiHHUS CHEra.

BeceHHee HeapeHUe CHEra 3aBHCHT OT XapaKTepa BECHbI: IIPH Npeod-
JalaHUK TIACMYPHOH MOroNiBl, KaK MPaBU/I0, KOHACHCALMS NPEBHIIIACT
UCrnapeHue, a Py paayalliOHHOM THIIE BECHBI B Ha4asle [epuosia CHEero-
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-~
Puc. 1.18. BoamoxHble 06beMbl CHEroOTNOXEHUN y nperpaj Ha
TeppuTopuM Poccum 1 conpeaenbHbIX CTpaH
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by e e L Puc. 1.19. Metenu Ha BocTouHo-EBponeicKoit pagHuHe
; e / 1 - W3oNMHMK yncna gQHeRr ¢ MeTensAMM 3a 3MMy, 2 — paBHOAENCTBYIOWANA
MeTeneBbix BeTpOB

TasHHs TOCTIOACTBYET HCTIAPEHHE C IOBEPXHOCTH CHETA, H JIMIIb B KOHIIE
3TOro nepuona nmpeobnanaer koHneHcamwms. Kak nokaszana M.H. Usepo-
HoBa (1961), npoananusuposas nauusie ILI1. Ky3pmuna, no mepe
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Yacrp 1. Cesouusiii cHexHblli MOKpoB 3eman

TIOBBIILIEHHS TEMIIEPATYPHl BO3JYXA MPH TOCTOSHHONH OTHOCHTEJILHOH
BII2)KHOCTH 0053aTe/IbHO HACTYTIACT MOMEHT, KOT/Ia HCIIAPEHHE CMEHACTCS
KOHJICHCAllHeH BJIaTH HA CHEXXHOH MOBepXHOCTH. IIpu Gonee BhICOKOH
OTHOCHTEJIbHOW BIQKHOCTH BO3yXa 3TOMY MOMEHTY COOTBETCTBYET
Gomee HU3Kas MOJOKHTENIbHAs TeMmieparypa. Tak, IPH OTHOCHTEIBHOI
BaxkHOCTH 30% KOHIEHCAlUs Bard Ha MOBEPXHOCTH TAIOLIErO CHETa
HaYMHAETCH NpU TeMIieparype so3ayxa 17 °C, a npH OTHOCHTENBHOH
BIaXXHOCTH 60% — mpu 7 °C. DT0 CBOMCTBO MPHUBOAMT K PE3KOH
auddepeHHaIuy 0cOOEHHOCTEN MPOLIECCOB AOIALMH TAIONIEro CHETa B
paiioHaX MOPCKOrO W KOHTHHEHTAJIbHOTO KJIIMMATOB.

B paiioHax ¢ HEYCTOHYMBBIM CHEXHBIM IIOKPOBOM CyMMA MCHAPEHHS C
TNOBEPXHOCTH CHEra 3a 3UMY HEBEJIMKA: B FOXKHOM uacTh [epMaHuy, HanpuMep,
¢ HOSIOpsl 110 anpeytb oHa paBHa 4—7 v (Kern, 1959). B ofmacTsx ¢ ycToiunBem
CHEXHBIM ITOKPOBOM CyMMAapHasi BETHYMHA MCMIapEHHs CHEra 3a 3uMy
PAacTET C MOBbILIECHHEM CPE/IHEH TEMIIEPATyPhl 3UMBI H C YBEIIMYEHHEM TIPO-
AODKUTE/IBHOCTH 3aJICTaHHA CHEKHOTO TTOKPOBA; BMECTE C TEM OHA YMEHBITIAETCS
TpH TOBBILEHHK abCOMOTHOH BiakHocTH. B EBponeiickoii uacti Poccun
PeIIaloMMU OKa3bIBAIOTCA [1Ba MEPBBIX (DAKTOpa; 3a CUET MEPBOTO M3
HHX BEIUYHHA MCTIADCHUA YBEIMYHMBACTCA K 3anajy, a 3a CYeT BTOpOro — K
ceBepy (Aunnarbes, Ilepuenok, 1963). Ha 31oii Teppuropun cymmapHoe
HCIIAapEHHE 3a 3UMY C I0I0-BOCTOKA K CEBEPO-3anany yBEJIHUYHUBAETCS B 2—
3 pasa, Tor1a KaK NpOIODKHTEIbHOCTE 3aJIETaHUs YCTOHIHBOTO CHEXKHOTO
NOKpOBa B 3TOM HAmNpaBJICHHU BO3pacTaeT JIHIlb B 1,7 paza.

Cpennss cyTouHas BEIMYHHA MCTIAPCHMS 32 3MMY B OOJIbIIHHCTBE
ciy4daeB kojebnercs ot 0,2 no 0,4 mm/cym, a cyMMapHOE HCNapeHHE B
PaBHWHHBIX paiioHax Poccuu He npebimacT 2630 mu. ITo Mepe ysenude-
HUST a0COFOTHOH BBICOTEI HHTEHCHBHOCT HCTIAPEHHS CO CHEXKHOIO TIOKPO-
Ba M3MEHACTCs, MPEXKIE BCEro B CBA3M C pacnpenelicHHEM [0 BEICOTE
abCOMOTHOM BI2XHOCTH BO3JyXa: C YMEHBIIEHHEM BIATOCOAEPKAHHA
NPU3EMHBIX CJI0€B aTMOC(EPbl HHTEHCHBHOCTb HCMapeHus pacteT. MHas
kapTuHa B ropax Cubupu. 3pnecwk BWIOTE 10 BhicoTel 1000 M Braroco-
AepKaHue aTMOC(hepHI ¢ BEICOTOH YBETHYHUBACTCS, U JTHIIL B 60Jiee BEICO-
KHX CJIOSX IUIOTHOCTE BOISHOIO Mapa HAYHHAeT yMEHBIIAThes. Ha BhIco-
tax 9001100 », rae Braroconeps;xanue arMocepbl MAKCHMAIIBHO, HCTIa-
PEHHE TOCTUIaeT MHHHMAIIbHbIX BEJTHYMH, 4 BBILIE H HIDKE 3TOr0 YPOBHA
oHo yBemuuBaercs (Komombiy, 1966). Ouesuano, mogo0Has 0cobeHHOCT

peKHMa MCHIapeHHs XapaKTepHa UL TOPHbIX PAHOHOB B 00/1aCTAX PE3KO
KOHTHHECHTAIBHOTO KIHMATA.

CyMMmapHas BeTHYHHA HCTAPEHHS C IOBEPXHOCTH CHEKHOTO TIOKPOBaA
B ropax Ha BbicoTax 1500-3000 4 3HauMTE1bHO GOMIBIIE, YeM Ha PABHHHE,
HTO, TOMHMO MPOYETO, OOBSCHAETCA YMEHBLUICHHEM ILIOTHOCTH BO3TYXa.
B OonbinHcTBE cimydaeB oHa paBHa 45—60 iy 3a TON, OAHAKO OTHOCH-
TeIBHAs POJib MCTIApEHHUA B HalaHCce CHeXKHOTO MOKPOBA Ha 3THX BBICOTAX
MEHBIIIC, YeM B PaBHHHHbLIX pailoHax, H3-3a OOJBILIONH BeIMYHHEI CHEro-
3aracoB B ropax.
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[n1aga 2. CHeXxHBblI MOKPOHE HAa PaBHHHAX

Kone6aHnMAa CHEXHOCTM Ha paBHUHaX

B cpeHHX MHUPOTAX MPH OIPeCICHHHN TPaHHL] 3MMHETO CE€30Ha HAl0
YUATHIBATh [IBa OCHOBHBIX (haKTOpa: MEPEXOA TeMIIepaTyphl BO3AyXa Yepes
0 °C 4 cymecTBOBaHHWE yCTOHYHBOIO CHEXHOIO MOKpoBa. B ycnoBusax
yMEPEHHO KOHTHHEHTaJIbHOIO KJIMMAaTa 3@ HA4allo 3UMBI CIICAYeT NPUHH-
MaTh MOMEHT YCTAaHOBIEHHsI CHEKHOTO IMOKpOBa, HECKOIBKO OOroHsI0-
1HH TTOSBICHHE YCTOMYMBBIX MOPO30B, @ B YC/IIOBHAX PE3KO KOHTHHEH-
TanbHOrO KIIMMara — repexoji MaKCHMallbHOM TEMIIEPATyPEI BO31yXa Yepe3
0 °C (10 yCTaHOBJICHHS CHEXHOTO TTOKPOBA).

C poCcTOM CHEXHOCTH 3MMbl YBEJIMYHBAIOTCS 4€PThl KOHTHHCHTANb-
HOCTH KJIMMAra, B 4eM HeMaJias poJb IIPUHAIUIECKHT U CYIIECTBOBAHHIO
CHEKHOIO MOKpoBa. B 3aBHCHMMOCTH OT IIPOIODKHTENBHOCTH MEPHOIA C
YCTOHYMBBIM CHEXHBIM MOKPOBOM, a TakkKe OT €ro TOJIUIMHBI (CHETO-
3amaca) 3MMbl MOTYT OBITH W Mai0- U MHOTOCHEKHBIMH. JTH IOHATHSA
OTHOCHTEJIbHbI, OHH 3aBHCAT HE OT a0COIIOTHOH BENMUYMHBI YIIOMAHYTBIX
[I0Ka3areneii, a 0T UX OTKIOHEHHH 0T MHOTOJIETHHX CPEAHHX 3HAYCHHUH,
XapakTePHBIX JUIA TaHHOTO paiioHa. IloaTomMy npu onpeleIeHHH 3HM
[I0 XapakTepy MX CHEXHOCTH NpPaBHIBHEE BCEr0 MCIOIL30BaTh, KaK
1o caenan H.H. Tanaxor (1961), oTHOCHTENBHBIE 10KA3ATENIH, @ HE
aGconoTHBIE.

Knaccudukaus 3um H.H. I'anaxosa ocHOBaHa Ha JBYX MPH3HAKaX:
TOMIIHHE CHEKHOrO MOKPOBA M €€ M3MEHEHUH B TedeHHe 3uMbl. Mano-
WITH MHOTOCHEHOM 3HMO# OH Ha3blBaeT TaKyHO 3MMY, KOIJa CPeIHAd
JeKaIHas TOMLIMHA CHEXKHOTO TIOKpoBa OobIe gem Ha 25% OTKIOHACTCS
OT CPEIHMX MHOTOJIETHHX BEMMYHMH B TeueHHe 2/3 3uMbl. ECi e OTKITOHe-
HHA He AocTuraioT 25%, 31MMa CYMTaeTCs CPETHECHEeWHON. BhlIeneHs!
TaKKe HEYCTONUMBO CHEKHBIC 3HMBI, OT/IMYAIONIHECS PE3KMMU KoJIeOaHH-
AMM TOJIIIMHBI CHEXKHOTO MOKpOBa. MasIOCHEKHAS 3MMa MOXET OBITh
CBa3aHa MUO0 ¢ AHTHIHKIOHATBHEIM COCTOSHUEM IMOTO[bl H COOTBETCT-
BCHHO C MAJTBIM KOJIMYECTBOM BHINAAAI0LIMX ocaaKoB (1-i moaTuir), oo
C YaCTBIMH OTTENE/IAMH M HEKOTOPBIM CTaHBaHHEM cHera (2-i moarwm).

TToBTOpAEMOCTh TaKUX THIIOB 3HM B ceBepHOil EBpasun (puc. 1.20)
TECHO CBA3aHa ¢ OOLIMM XapaKTEpOM 3MMHEH LHPKYIALUHH Hal 3TOH
TeppuTopueil. KomuiecTBo MalOCHEKHBIX 3MM YMEHBIIAETCA K HOry U K
3aNaJIHOMy W BOCTOYHOMY MOOepekbAM KOHTHHEHTA. IloBTOpsieMoCTh
MHOIOCHEXHBIX 3HM Ha BOCTOKe HallleH cTpaHbl HauOolee BEIMKa Ha
Oxorckom mobepexbe 1 Ha KamuaTke, 9TO BBI3BAHO BIMSHHEM 3HMHHUX
LMKJIOHOB, MEPEMEMIAIOINXCA C FOr0-BOCTOKA Ha CeBepo-3amaj 4depes
Caxanmn, OxoTckoe mope, Kamuartky k AneyTckum octposam. Ha 3anane
MHOTOCHEKHBIE 3UMBI Jallle BCero OBIBAIOT B Os0ce, MAyIleH ¢ bantuku
K BOCTOKY, YTO CBSI3aHHO ¢ AyrooOpa3HBIMH TPACKTOPHAMH IHKJIOHOB U
BIHsHMEM Ypalia, TOPMO3SIIETo IBHKEHHE BO3AYIIHBIX MAcC H (PPOHTOB.
CpennecHeKHBIC 3MMBI XapaKTepHBI 1A 00JblIell YacTH A3HaTCKOH
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Yacts 1. Cesounbiii cHexubiii nokpoB 3emm

Puc. 1.20. MoeTopAeMoOCTb (B %) ManocHeXHbIX {a), MHOTOCHEXHbIX (6),
HeYCTOWUMBO CHEXHBLIX (B) U CpeAHECHEeXHLIX (F) 3UM Ha TeppuTOpUK
CerepHoi EBpasnmn

Mo H.H. Manaxo.y (1961)

TeppuTopun Poccun u qs foro-soctoka Esponeiickoit Poccun, xyna
pacmpoCTpaHseTcs BIMAHUE a3HarCKOro aHTHIHMKIOHA.

XapakTep CHEroOTIIOKEHHS B 3UMbI PA3HOH CHEXKHOCTH HEOIWHAKOB.
B yCIOBHAX pacd/ieHEHHOTO OBPaHO-0al04HOTro penbeda 0CHOBHAsA
Macca CHET03anacoB MPUXOIMTCH Ha MPUBONOPA3ACIbHYIO H CPEIHIO
4acTH CKIIOHOB. OTHOCHTENBHOE KOTHYECTRBO CHETa 30ECh MAII0 H3MEHAET-
¢ B 3UMBI Pa3HO# CHEXHOCTH, TOTZA KaK Ha BOAOpasaenax ¢ pocToM
CHEXHOCTH OHO YMEHbIIIaeTcs, a Ha JHUIIAX PEYHBIX JOJIMH M OBpParoB
yseuuuBaeTca. O6 3ToM, HaPHMED, CBUAETENBCTBYET paclpeelIeHue
CHEro3aracoB [0 OCHOBHBIM 37eMeHTaM penbeda (B % OT cyMMapHBIX
CHEro3amnacos Ha Bonocfope) B OTHOM 3 peuHbIX OacceiiHoB Ha [IpHoO-
ckom 11ato (Mocuenxko, 1957):

3umel Bomopazmen CrxinoH I'maponoruyeckas ceTh
MHOrocHeXHEIE 18 65 17
CpeaHecHeKHBIE 23 63 14
MarnocHexHbIE 24 66 10

TouHO Tak e CpeqHss TOIIIMHA CHEXKHOIO IOKpOBa B mpejesax
peuHOM CeTH (IHHMINA M CKIOHBI TOMHH K 6anok) FOxHOro 3aBo/mKes B
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MHOTOCHEKHBIE 3UMBI TIPEBBILIAET COOTBETCTBYIOUIYIO BEIHYHHY Ha
B0OPA3/IEIBHBIX IPOCTPAHCTBAX [IOYTH BTPOE, 3 B CPE/IHE- ¥ MATOCHEXK-
HBIe 3MMBI —JHIIE B 1,5 pasa (Pasymuxun, 1960). O1u ocobeHHOCTH CHETO-
OT/IOKEHUS [0 NEMEHTaM penbeda CBA3aHbl C YCHICHHEM METENEBOTro
riepeHOca B MHOTOCHEXKHBIC 3HMBL. TaknM 06pasoM, ¢ pOCTOM CHEXHOCTH
VBE/IMYMBAETCS HEPABHOMEPHOCTh pacrpe/ie/ieH|s CHEXKHOTO MOKPOBa B
peunbix GacceiiHax. B MHOrOCHeXHbIe 3MMBI BMECTE C BO3pACTAaHHEM
CHero3amacoB JOJDKHBI YBEIHIHBATECA W KO()OUIHEHTE BapHauuu ux
pacrpe/Ie/ICHHs.

W3MeHeHHs XapakTepa i MHHTEHCHBHOCTH aTMOC()epHOH IHPKY/IALHN
[IPMBOJAT K YEPENOBAHMIO 3UM C PA3HBIMH XapaKTePHCTHKAMH CHEXHOCTH.
OcuosHble GOpmbl 00meH TUPKYIAIHH aTMOCEPHI, BEIICICHHEIE
[.5. Banrenreiimom (1952), B pa3HBIX 00macTAx NpOSBIIAIOTCA HEOOHO-
3HAYHO, YTO MPHBOAMT K HEOJHHAKOBOMY XOTy H3MEHEHHH CHEXHOCTH.
TIpn bopme W (3ana/iHas IMPKYIIAIKA) B aTIaHTHYECKuit cekTop EBpasin
¢ 3araja nocTymnaer 60/b1l0e KOTHIECTBO BIIar H 3MMOH BBINAIaeT MHOTO
cuera. Ipu popme E (Boctounas NHpKyIALNA) Ha 3anaje EBpasuu 3umMon
BO3HHKAIOT ONOKMpPYIOIUE aHTUIMKIOHEI, MO 3amajHbIM IepHOEPHAM
KOTOPBIX IPOMCXOMAT MOLIHBIE BTOPXKEHHA Bo3ayxa ¢ tora. [Ipu dopme C
(MepHAHOHATBHAS LMPKY/ISAIMA) Ha 3aIIaIHY10 o10BHHY EBpasuu HHTEH-
CHBHO BHEIHOCHTCS XOJIOJHBIH BO3IYX C CEBEpA.

B LIeJI0M JUTS CYIIECTBOBAHMS CHEXKHOTO MOKPOBA (HOPMBI LIMPKYJIALIAH
W u C 6onee Omaronpusthsl, ueM dopMma E. OmHako B 3aBUCHUMOCTH OT
o0mIero xapakTepa KJIMMara perdoHa UX OTHOCHTE/IbHbIN BKIIA]l B CHEXK-
HOCTE TOH HJTH HHOH TEPPUTOPHH MOXKET OT/IHYaTkca. B pailoHax ¢ Heyc-
TOHYWBEIM CHEXHBIM MMOKPOBOM, K KOTOPBIM OTHOCHTCS 3HAUYHTCIbHAA
yacTe EBpOMNEI, HAHOOMbIIAs CHEXKHOCTE CBA3aHA ¢ TOCHOACTBOM MCPH-
THOHANBHOH (POPMBI LIMPKY/ISLUM, IPU KOTOPOH MOCTYNAOLIKE ¢ CeBEpa
MAacChl XOMOIHOTO BO3AyXa CIIOCOOCTBYIOT YIUTMHEHNIO MEPHO/IA CO CHETO-
[aaMH W BEI3BIBAIOT BOSHUKHOBEHHE YCTOHIHBOTO CHEKHOIO IIOKPOBA,
XOTSl M Ha HeOOMBIION CPOK.

B yMepeHHO KOHTHHEHTAIBHEBIX pailOHaXx, I7ie 3MMOM MOYTH BCE BPEMS
FOCIMOICTBYIOT OTPHIIATETBHEIE TEMITEPATYPbI, BO3PACTAET OTHOCHUTEIbHAS
poiib 3anagHOH (GOPMBI MUPKYISALUMHM B YCTAHOBICHHH H COXPAaHEHUH
YCTOHYMBOTO CHEXHOTO ToKposa. [1pn gopme mupkymiumn W Ha Espo-
TMEUCKOH TeppuTOpHU POCCHH B Hayasne 3MMbl TOCIIOACTBYET MACMypHas
noroga ¢ ocajJlkaMH, 4TO TIPH OOBIYHBIX B HOAOpE OTPHUATENbHBIX
TEMIleparypax BO3/yXa MPHBOINT K PAHHEMY YCTAaHOBIICHHIO CHEKHOIO
nokposa. Haobopor, npu npeotdnaganuu dopmbt C 1 ocodeHHO popmbl E
CHCra BpIMafaeT O4eHb Maj0 W CHEXHbIA MOKPOB YCTAHABIMBACTCS
SHAYUTENBHO MO3Ke. AHAIM3, IPOBEACHHbIN B [maBHO# reodu3HUeCKOn
O0cepBatopun (AdanacseBa, EcakoBa, 1964), nokasai, 4TO B TO/bl
PaHHETO ycTaHOBIEHHUsS CHEXHOTO Mokpoea Ha EBpomeiickoit Poccuu
Konuyectro nmHedt ¢ dopmoit nupKyasuun W coctaBisano 62%, a ¢
bopmamn upkynaumu C u E — 38%, Toraa Kak B TOBI ¢ MO3AHUM
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Yacte 1. Ce3ounblii cHEXHbII MOKPOB JeM.JH

Puc. 1.21. CHeXHbIi NOKPOB Ha CKNOHaX ropbl ®ya3nsaMa B GHU UBETEHWUA
cakypbl

YCTaHOBJICHAEM CHEKHOTO ITOKPOBA COOTHOIIEHHUE AHEH ¢ STUMH hopMaMH
LUPKY/ISAIHA ObUIO COOTBETCTBEHHO 19 1 81%.

[anee k BOCTOKY IO-TIpeKHeMY HauOonee OnaronpUATHBIMH I
cHeroHakoruieHus octarorces dopmsl mupkysmun W u C. Ilpu sToM B
Gornee KXKHBIX paliOHaX, ITie TEMIIEPATYPhI B HAYaJIe 3MMbl BECbMAa BBICOKH,
OCHOBHYIO pOJib B paHHEM YCTAHOBJIEHHH CHEKHOIO MOKPOBAa HUIpaeT
MepHAHOHATbHAs (hopMa IUPKYIAIHN aTMOC(EpE], B TO BpeMs KaK BOC-
TOYHAs U 3anajHas (opMel IPUBOAAT K OOJEE BHICOKOMY TeMIlEpaTyp-
HOMY pexXUMY U 3aJepKKe B IOABICHHUH CHEKHOTO MOKPOBA, Jaxe
HECMOTPS Ha OTHOCUTENILHO OOIIbIIIee KOJMUECTBO BBINAAAOLIMX OCAIKOB.
B Tarapcrade, HanpuMep, MHOTOCHEKHBIM 3UMaM CBOHCTBEHHA MOBbI-
IIEHHasi MOBTOPsieMOCTh (hopMbl upKyamu C (102—176% Hopmsl) U B
MeHbIeH crenenn Gopmbsl W. B ManocHexHbIe 3uMBI pa3BuTa hopma E,
a aKTMBHOCTb ABYX ApYrux (hopM LUPKYISIHH momapieHa (CtenaHosa,
1963).

Toumo Tak ke 1 B Kazaxcrane MHOTOCHEKHBIE 3UMBI HAOIIONAOTCS B
rofbl HanOoNBIIEH MOBTOPAEMOCTH MEPUAHOHAIBHON (OPMBI LIUPKYJIsi-
1IHH, 2 MaJIOCHEKHBIC — TIPH TIpeobIagjaHiuy 30HANBHBIX (OPM, BBI3BIBAIO-
IIMX TOBBIICHHE TeMrepatypsl Bo3ayxa (Kysuenos, 1961). Hakonen, B
PE3K0 KOHTHHEHTAIBHBIX ycrnoBusx CuOMpU NOBBIILICHHAs CHEXHOCTb,
Kak TPaBHIIO, CBA33aHA C FOCHOACTBOM 3anajHoi (GOpMBI LHPKYIALHH
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Puc. 1.22. [latul Haubonee paHHero CHeXHOro NoOKpoBa B
Tokno B pa3Hble Beka

1 — cpegHuWe 3a kaxAable 5 neT, 2 — CKONbL3ALLME CpPefHWe 3a
25-neTuA, 3 — cpefHUe 2a CTONETHA

OCeHBI0 M BECHOH, KOTHa MPOMCXOJHUT OCHOBHOE CHErOHAKOIUIEHHE.
IMTo3ToMy B MHOTOCHE)KHEIE 3UMBI e1le O0nbIlas JOJIA CHera HaKarUIiBa-
eTcA 34ech B Hadaje 3MMBI, TEM CaMbIM YBEIHYMBas HepaBHOMEpHBIN
X0 aKKyMYJALHAH.

B COOTBETCTBHH C Pa3HBIM XapaKTepoOM 3aBUCUMOCTHU CHEXKHOCTH 3UM
OT CMeHbl (OpM HUPKYIALUUU aTMOChephl TeMIEpaTypHBIH pekuM
aHOMAJIbHO CHEXHEBIX 3MM B KOHTHHEHTATbHOM U MOPCKOM KIIHMaTax
pasiuyeH. B yCIOBHAX MOPCKOTO M YMEPEHHO KOHTUHEHTAIBHOTO KIIMMAara
Oolbllas CHEXKHOCT CBA3aHa TPEKAE BCErO ¢ BTOPXKEHUSIMU BO3IyXa €
ceBepa, BEMYIIHMH K TIOHIKEHHIO Temreparyphl. ITo3TroMy MHOrocHexX-
Hele 3uMB1 B EBponie u otgactr B EBponeiickoii Poccun 06pr4HO0 GbIBatoT
u HanOoee XOMOIHEIMH, TOYHO Tak ke B DOJbLUIMHCTBE MHOTOCHEXKHBIX
paiioHoB Smonun (puc. 1.21) B Gonee cypoBble 3MMbl YCTAHABIMBAECTCS
Oonee MOIIHBIH CHEXHBIH TMOKPOB, a B TEMJble 3UMBbl TONIIHHA CHera
nHesenuka (Fukuda, 1960).

B ycrnoBusx pe3ko KOHTHHEHTAJIBHOTO KJIMMara, rae 0onbIuas cHex-
HOCTB BCEr/Ia CBA3aHA C MOBHINIEHHON MOBTOPAEMOCTEIO 3aMaIHOTO Hepe-
HOCAa, MHOTOCHE)KHbIE 3UMBI OTHOBPEMEHHO U 00JIee TETUIBIE, 3 MAJIOCHEHK-
Hble — Xononauele. Tak, mo noncueram 3.1 Komomeina (1966), Ha cesepe
3albalikasbs B OTAENbHbIE MECALB] MHOTOCHEXHOM 3UMBI 1958/59 1. Temre-
parypa Bo3qyxa Obuia Ha 3—4° Bbillle HOPMEL, 8 B MaJlOCHEXXHYHO 3HMY
1956/57 1. — no 2° Hike HOPMBL.

Konebanus cHEXXHOCTH B 1IE7I0M Ha 3€MHOM I1ape CIETYIOT 3a H3MEHE-
HHEM KTHMara 3eMTH. 3T0 0C0OSHHO XOPOo1110 BHTHO Ha puc. 1.22, cocTas-
JICHHOM MHO10 o JaHHBIM X. Apakasa (Arakawa, 1956). Jlatel Haubonee
PaHHET0 CHe;KHOTO MOKpOBa B TOKKO rof 0T rojia HCMBITEIBAIOT 3HAYUTENb-
Hble konebanug. Ho B miesom 3a 300 siet npociexusaeTcs ssBHasA TEHICH-
L1 K nepexoy Bx Ha 60J1ee TIO3HUE CPOKH, YTO COOTBETCTBYET YBETHYE-
HHIO TeMnepaTyphl BO3yXa B 3TOM paiioHe Ha 1-2°3a CTONETHE.
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Yacrp 1. Ce30HHDBIH CHEXHBIH NOKPOB JeMaH

Co propoit nonouHsl XIX B. BO MHOTMX paiioHax MHpa HavajlH
MPOBOANTL MHCTPYMCHTAIbHBEIC HAOMONACHUA 32 METEOPOIOTHIECKHMH
SBIEHUAMH, B TOM 9HCJIE H 32 KONHYECTBEHHOI XapaKTEpHCTHKOH H3MEHE-
HUA CHE;KHOCTH. Tak, Ha OCHOBe aHanu3a HAOMIONEHHH 3a CHEXHHKOM
Ha rope BaimmHrTon B Anmasnayax, HadaTeIx ente B 1876 1., 65110 ycTaHOB-
JIEHO, YTO CPEIHSS JaTa ero MCYe3HOBCHHA, MpuXoauBiiascs B 1878
1906 rr. ma 11 aBrycra, B 19221958 IT. mepemecTunachk Ha IEPBYIO
HEJIEI0 aBTYCTa, YTO COOTBETCTBYET IOBBIIICHHIO BECEHHUX M JIETHHUX
temneparyp Ha 0,5° (Havens, 1960). B cpenneit gactu Ilsenuu B 1929
1948 rr. cpeHMe CPOKU HACTYIUICHHSA 3HMBI 3ana3/ibiBanu Ha 10-15 quei
no cpasHenuo ¢ 1901-1930 rr., a B 10kHO#H dacTu Illsenuu pasHua
COCTaBJIsUIa IPUMEpPHO 5 AHei. Pasinuns B TeMneparypax OCEHH U Hayana
3uMBI 33 3TH neproast nocturd 0,40-0,64° (Johnson, 1956).

W3MeHeHHe CHEeXXHOCTH B OTHAENBHBIX YacTAX KPYNHOM PaBHUHHOW
TEPPUTOPUH HE BCETIa MPOMCXOANT CHHXPOHHO, YTO O0BACHAETCS CIIOXK-
HBIM XapaKTepoM pasBUTHA arMocepHbIX mporeccos. 3uma 1895/96 r.
OBUTa MANOCHEXHOM Ha ceBepo-BocToke EBponefickoit Poccun u MHoro-
cHexHo# Ha roro-3anane (['amaxos, 1961). [TogoOHBIE ycTI0BUSA CKNaABIBA-
AMCh M B ApYyrue 3uMbl. 710 aano ocHopanue IJ[. Puxrtepy (1948)
TOBOPHMTB O TOM, YTO B TOJIBI C JUTHTENBHbIM 3aJIeTaHHEM CHEKHOTO TIOKPOBa
Ha cesepe Epponeiickoii Tepputopun CCCP Ha 1ore CHEXHBIA MOKPOB
ObIBaeT OueHb HEMPOIOIDKUTENEH, M Ha000poT. KocBeHHBIM MoATBEpH K 1e-
HHEM 3TOT0 CJIY)KHT aCHHXPOHHBIH XapaKTep BECCHHETO CTOKa B CEBEPHOM
H 1okHoM uacTax Espomneiickoi wactu CCCP (BsixoB, Xonaxos, 1957).

Ha ocHoBe Marepuanos, omyOMKOBAaHHEIX B JBYX aTjacax CHEKHOIO
nokposa Esponeiickoit reppuropun CCCP (Atnac..., 1946; Kaptsr...,
1961), MBI TIpOBENTH aHAIU3 H3MEHEHHSA CHEXHOCTH B PA3HBIX 9acTAX
Pycckoif paBHHHBI Ha NPOTSHKCHHH MepBOH nonoBuHBL XX CTOICTHA
(Topesa, KorsakoB, 1966). beun noncYuTansl cpefiHHe CHEro3amachl 3a
kax Iyt 3uMy ¢ 1904/05 no 1959/60 rox mo mapannensm 64, 60, 56 u 52°
c.UL. ¥ 1o Mepuananam 36, 44 u 52° B.1. CpeHee B3BELIEHHOE U3 CEMU
PE3yIbTATOB IaBaJIO CPEAHION BEIHIHHY, XapaKTEPH3Y 0Ly I0 CHEro3ara-
cbl Ha Bceil Pycckol paBHHHE.

Ha puc. 1.23 npuBeneHsl U3MEHEHHs CHEr03alacoB OT roja K rofy 1o
TpeM BbIOpaHHBIM IPOQHIAM M CyMMapHOe cpeaHee. KpuBrie fanexko He
BCETTa COINIACYIOTCS, YTO CBHJIETENLCTBYET O HECOJMHAKOBOM XapakTepe
H3MEHEHHs CHE)XHOCTH TI0 TEPPUTOPHHU KaK B MIMPOTHOM, TaK U B MEPH-
JIMOHATIEHOM HAIpaBlIeHHsIX. BMecTe ¢ TeM HeKoTopble HanboIIee aHOMallb-
HBIE 3UMBI PE3KO BBIPAKCHBI Ha BCEH TePPUTOPHH PycCKol paBHUHBIL.
TakoBBEI MHOTOCHEXHEIE 3UMBI 1928/29, 1946/47, 1951/52 u 1956/57 rr.,
a TaKKe MaOCHeXHBIe 3UMBI 1924/25, 1930/31 1 1953/54 11. CpaBHeHue
3THX JIET C 3MOXaMH TOCIIOACTBA T€X MM MHBIX (OPM HHUPKYJISIHNH 1O
BanrenreiiMy BHOBb MOATBEPIKAACT, 4TO HauOolee OIAronpHATHBI i
TMOBBIIEHHOM cHe)XXHOCTH B EBponeiickoii Poccu 3amannas u Mepuauo-
HansHas QopMbl, a caMas HeOnmaronpusTHas — BocTodHas. HmenHo B
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Puc. 1.23. MameHeHne cHero3anacoB OT roaa K rogy no Tpem Npounam Ha
Pycckoii paBHMHE M B LIeNOM Ha BCEW ee TepPUTOpUM

1~ exerogHble gaHHbIe, 2 — ocpefHeHHbIe 3a 5 neT, 3 — cpefiHee CHeroHakonnexve 3a
OTAeNbHLIe 3N0XH rOCNOACTBYIOWEeN (POPMbI LMPKYNALMK aTMoctheph!
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Puc. 1.24. CpegHue MecsiuHble AaHHbIEe O PAacNPOCTPAHEHUN CHEXXHOro
nokpoea B CeBepHOM nonywapuu no HabnwaeHWAM co CNyTHUKA B
BMguUMOM OMaNa3oOHe

Mo paHHbIM P. ApMmcTponra v gp. (Armstrong et al., 1996)

3MOXY MOCMOACTBA 3TOH (JOPMBI LIMPKY/ISALHMH B ATIAHTHYECKOM CEKTOpPE
(1929-1939 rr.) cuerozamacer Ha Pycckoii paBHHHE OBUTH HAMMCHBIINMH:
115 mm potue 121 mm B cpemHeM 3a 55 neT.

Ecmu naxke Ha TeppuTOpHH Beeil Pycckoit paBHHHBI XapakTep CHEX-

HOCTH OJIMHAKOB JIMIIIb B HEMHOTHE 3HMEI, TO TeM 0oliee OH pa3HUTCA Ha
TeppuTopHH O6onbineif 9acty EBpaszuu. [lo cymecTBy B cBA3M ¢ HEH30eK-
HBIMH PETHOHAJIBHBIMH pa3iHYMAMH B IPOSBICHHH OTACIBHBIX (HOpM
LIUPKYALHH aTMOC(epbl MHOTOCHEKHBIE HIIM MaJIOCHEKHBIC 3UMEI He
MOTYT FOCIIONICTBOBATH OTHOBPEMEHHO Ha Bcel Tepputopun EBpaszuu. Tem
HE MEHEE B HEKOTOPhIE IOkl MOBBIMICHHAS WM NOHW/KCHHAs CHE)KHOCTh
ObIBaeT XapakTepHa A8 OOMHPHBIX MPOCTpaHCTB Beeit EBponkl, 3anan-
Holt Cubupn u Kazaxcrana. CypoBble 1 MHOTOCHEXHBIE 3UMBI Ha BCei
aTO# TepputopuH Obimu B 1941/42, 1955/56 u 1962/63 rT., a Ternas u
MaJIoCHeXKHas 3uMa npuiuiack Ha 1936/37 rox. [Tono6Hele aHOManbHbIe
rofibl HMeI0T 0coOeHHO 60bIIoe 3HAYeHHEe B 3MMHEM Pa3BUTHU PUPOJIBI
U peKHMe JIeTHUKOB.

B coBpeMeHHYI0 310Xy KOCMHYECKOH HHpOpPMAIHH HAOMIONEHHS 3a

CHEKHBIM MOKPOBOM C HCKYCCTBEHHBIX CITYTHHKOB 3€MJTH CTaJIH OOBIIHOI
npakTHkoi. OHM NO3BONKIH H3YYHTh MHOTHE [IOOAIBHEIE YePTHI H3MEH-
4YHUBOCTH CHEXHOCTH 3€MHOTO 11apa. [1o cmyTHHKOBBIM JaHHEBIM (pHC. 24)
Ob110 0OHAPYKEHO YMEHbIIEHHE TTOIIAIH 3aJIeraHHsl CHEKHOTO MTOKpOBa
B CeBeprom nonyurapuu B 70-x ronax no cpapHeHuto ¢ 60-mu (37 M kv’
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B cpenHeM 3a roa B 19681971 rr. u 33 man kv’ B 1972-1975 1), O1H
pe3yJIBTaThl LIMPOKO 00CYKAAIMCh B TIEYaTH (Kukla, Kukla, 1974; Wiesnet,
Matson, 1980).

A B koHIle XX CTOJIETHS CIYTHHKOBEIE JaHHBIC TIOKA3aJI TCHEPATb-
HYIO TEHICHIIMIO: HEYKJTOHHOE COKPAIIeHHe IUIOMIA/IH 3aIeTaHHA CHEX-
Horo mokposa B CeepHom rnonymapuu — 6onee 100 Thic. kv’ 33 KaKIBIH
rox (Armstrong et al., 1996).

MepepacnpeaeneHue BnarM Mexay okeaHamu
yepe3 CHeXHbI! NOKPOB MaTepUKoB

CHE:KHBII IIOKPOB CITYXKHT OAHMM U3 BAJKHBIX KAHAJIOB Mepepacipenc-
JICHUS BJIArY Ha 3eMHOM 1iape. B mpolecce CHETOHAKOIUICHHS M [IOCTIENy-
oleit BOAOOTIAYN MAET Nepepactpee/icHUE BlIard MEXIy OKeaHaMH,
uMerolee ModaIbHbIe MAacIITa0bl. PacyeTsl 3T0ro npolecca emie HeIaBHo
OBLTH HEBO3MOXKHBI M3-3a ITOYTH ITOJIHOIO OTCYTCTBHSA HCXOMHBIX JaHHBIX.
[TonoXkeHue pe3ko M3MEHWIOCH TIOCE BBIXOJA B CBET ATiaca CHEXHO-
eIoBBIX pecypcoB Mupa (1997), B kKOTOpOM, B YHCIIE IPOYETO, BIEPBEIC
yHanoch cobpark 1u60 NONYIHTH PACUETHBIM MyTeM HH(GOPMALHMIO O
r106aIbHOM PaCcIIpeIe/IeHUH CPEIHHX MHOTOIETHHX BETHIHH MaKCUMAJIb-
HBIX CE€30HHBIX CHET03amacoB.

B Ha3BaHHOM aTiace B KaYeCTBE OJHOM M3 OCHOBHBHIX BEIIEJICHA
rpaHMIIa MEXKLY PETHOHAaMH C rpeoliaganineM TBEpABIX OCAIKOB, IPHXO-
AALIMX W3 pa3HbIX okeaHoB. OHa MPOBOAMTCA MO TIALMOIOTHICCKHM
NpU3HAKaM — CMEHE HANpaB/leHUsd TOPH3OHTAIBHBIX MPAJMCHTOB MOJCH
AKKYMYJIAIAN CHETa B IETHHKOBBIX CHCTEMAX, IPEOOaatoIeH JKCTO3H1-
(MU JICTHAKOB U CHEXXHHKOB, OOIacTH ¢ pa3HbIMH HCTOUHUKAMH MATAHHS
OTJIMYAIOTCS XapaKTepOM MHOIOJICTHHX KOJ1eDaHMi CHEXKHOCTH, CIey10-
[LMX 32 JBOJIOLHE]l OKEAHMYECKHX LEHTPOB IEHCTBUSA aTMOChEpHI.
CpaBHEHHE TIONOKEHHUS 3TOM rPaHHIIbI, ONMPEJIENCHHON MIALHONOTHYeC-
KMMH METOIaMH, C IIOJT0KSHHEM OCHOBHBIX OKEaHHYCCKHUX BOAOPA3AEIoB
(puc. 1.25) u moacueT 0OBEMOB CHEr03anmacoB B NMpefieax TeX U ApYruX
KOHTYPOB IO3BOJIAIOT COMOCTABUTE 00BEMBI TaIOH BOZIbI, CTCKAIOMICH B
TOT OK€aH, OTKy/1a [PUIILTH OCAKH, C 00beMaMH TaJIOH BOJbI, CTEKArOILEeH
B JpyrHe OKeaHbl. TeM CaMBIM HCCIEIyeTCs He M3YIEHHOE M JaXe HE
YNIOMMHABIIEECS paHee 3BEHO MUPOBOTO Biaroobopora — 0OMEH BOJOH
MesKIy OKeaHaMH 4epe3 CYIIy, BEpHee, Ta 4acTh 3TOT0 3B€Ha, B KOTOPOU
BJlara 3aJepKHBAcTCA B TBEpIOH (ha3e Ha HECKOJIBKO MECSLEB, T.€. 3BEHO
oOMeHa BOJOM MeXy OKeaHaMH uepe3 CHEXHbIH MOKPOB.

Taxue NOACYETH YAAI0CH BEIMOIHUTE, HCTIONb3YA TablIMIbl K KapTam
3amacoB NPUPONHEIX JbJ0B B HaleM ATIace, Il yKasaHbl 00BEMBI
CEe30HHBIX CHEro3amnacos B paifoHax v 00J1acTAX B COOTBETCTBHH C MIALIHO-
JOrHYecKuM PaOHHpOBAHHMEM 3eMHOTrO mrapa (puc. 1.26), 0 KOTOpOM
MOipo6HO FOBOPUTCS B IU1. 3 BTOPOH YacTH 3TOH KHUTH.
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Yacrts 1. Ce3onnbiii cHexxXHblii MOKPOB 3eMn
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Puc. 1.25. CooTHOLUEHHE CHEeXHOro NOKPOBa U HEKOTOPLIX KOHTUHEHTAlNb-
HbiX rpaHuy B CeBepHOM nonyliapuu

1 — rpaHMUa Bnaropasgena mexay oKeaHamu, 2 — MaTepuKoBble BoAopas-
Aenbl, 3 — IXHaA rpaHWUa PacnpoCTPaHEHUA CHEXHOro nokpoea. TeppwuTo-
MM, HA KOTOPLIX CHEXHbLIA NOKPOB, (hOPMUPYIOWWACA U3 BNark OAHOTO OKeaHa,
pacTase, nocTynaeTt B APYroi okeaH unu GecctouHylo obnacTs: 4 — u3 AtnaH-
Tyeckoro B CesepHbiin NlenoButsii, Tuxui u UHOMACKWUA OKeaHbl, 5 — K3
Tuxoro B CeBepHbin JleaoBuTLIA M ATNaHTU4eCKMA okeaHbl, 6 — u3 UHauiickoro
B Tuxuit okeaH, 7 — U3 ATnaHTuyeckoro B 6eccTouHyw obnacts, 8 — u3 UHawA-
cKkoro 8 GeccTouHyl obnacte

CormnacHo ITANHOIOTHYECKOMY palioHUPOBAaHHUIO, NPEVIOKEHHOMY B
ATIace CHEXHO-JIEIOBEIX PECYPCOB MUPA, Ha 3EMHOM I11ap€ BBINENAIOTCSA
nosica ¥ 30HbI, Pa3IHYArOIIHecs N0 Habopy HHBaJIbHO-TIAIMATBHBIX
sBiernii. [oscoB BBIIENEHO MATh: NOCTOSHHBIE (A) 1 BpeMeHHbIE (B)
HHUBATBHO-NISIMANIBHEIE siBiIcHKs: CeBEPHOTO MOTYIIapHs, NOCTOSHHEIE (B)
n Bpemennsie () HUBaNBbHO-IIALKANBHBIE ABICHKS KOxHOrO nomymapus
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[naBa 2. CuexXuHblii MOKPOB HA PaBHHHAX
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Puc. 1.26. FnAauvonoruyeckoe paioHuposaHue CeBepHOro nonywapus

1-4 — rpanuubl noscoB (1), 30H (2), BNaropaznena mexay okeaHamu (3) u
mexgay npoBuHuuamu EBpazum u CeBepHoW Amepuku (4); 5 — ycnoBHele
0603HaYeHUA NOACOB, 30H U NPOBUMHLMK (CM. TEKCT)

U HUBAIbHO-T/ISLUATBLHEIE SBIEHHUS B JKBATOPHAIbHOM H TPOMHYECKOM
nosicax (/[). B npenenax mosica A BBIIEJNSIOTCS TPH 30HBL: 30HA
MaTEePHUKOBOrO MOKPOBHOTO OJIEIEHEHHS H IOCTOSHHBIX MOPCKHX JIbJI0B
(AI); 30Ha TOKPOBHOr0, TOPHO-MTOKPOBHOT'O OJIEICHEHHS, MHOTOJIETHUX H
ce30HHBIX MOpckuX nba0B (AIl) U 30Ha MHOroJeTHEH MEP3IOTH,
YCTOWYHBOIO CHEXKHOrO TIOKPOBA, CE30HHBIX MOPCKHX JIBJIOB H TOPHOTO
onenenenns (AIIN). B npenenax nosca b Beiens0TCA: 30Ha yCTOHYHBOTO
CHE)KHOTO MOKPOBa, FTOPHOTO OJICICHEHHSL, CE30HHBIX MOPCKHX, 03€PHBIX H
peunsix 16108 (BI) 1 30Ha HEYCTOHYUBOTO CHEXHOIO MIOKPOBA ¥ TOPHBIX
Jenuukor (BII).

75



Yacrs 1. Ce30HHBIH CHEXHBI MOKPOB 3eMu

YnomsHyTas BBINIC TPpaHHULIA BoJOpa3iela NCIHT 30HBI B Mpeaeiax
Ka)KIIOTO W3 MaTepPUKOB Ha IIPOBHHIIMH 110 IPe00IaIafoIiM HCTOTHHKAM
MTATaHKA — OKEaHaM, TIOJAFOIIHM BJIary B CHEKHBIH IOKPOB CYIIIH, JIEAHH-
KM ¥ BOAHBIC NBABI (Ha puc. 1.26: 0, r — amlaHTHYECKas Biara; B, 1 —
THXOOKEaHCKas BIara; € — WHAOOKeaHcKas Biara). Tak, CHexHbli OKPOB,
chOpMHPOBaHHBI M3 MHAOOKEAHCKOH BiarH, B CeBepHOM MONYNIApHU
ecTh TONbKO B A3uu — B ['umanasx u Tubere. ['paHuiia, paznensromas
aTAaHTUYECKYH) M THMXOOKEAaHCKYo Biary B EBpasuu, CUIBHO CIABHHYTa
K BOCTOKY MaTepuKa: OHa HpoXoauT BoctouHee Tubera, o3. baiikan u
nonunsl p. Jlenst. B CesepHoM JlenoBUTOM OKeaHe K 3anagy OT TPaHUIIBI
ocratorcs Hoocubupcekue octposa, oHa nporarusaercs Mexny Cesep-
HBIM [10JIFOCOM U oOepexbeM Amsacku U, npoxos no CeBepHOi AMepHKe
B (hopMe CHUHYCOM/Ibl, HECKOIbKO Pa3 OTK/IOHSACH K 3allaJy H BOCTOKY
OTHOCHTeNbHO MepuauaHa 100° 3.4.

I'panuIB! MeXx Ty IPOBUHIIMAMH HE COBIAJAI0T C TPAHHIIAMH, ONIpEle-
JIeHHBIMH [0 ITpeobi1aiatoleMy BlIarolepeHocy Ha OCHOBE a3pOJIOTHYEC-
KuX JaHHbIX. Peus uzer o npeodnaaaronieM BIarornepeHoce IpH BhIlaje-
Huu ocazikoB. Tak, Ha CeBepo-BocTtoke A3uu Oonbiiryro 4acTh rojia 3anaf-
HBIH (aTNIaHTHYeCKHil) mepeHoc rnpeodiagaeT BIUIOTH 0 Geperos Tuxoro
okeaHa (Kysnenora, 1978). Ocanku ke B ropax Cesepo-Bocrtoka Aszun
BBINAMAIOT Yallle NPH THXOOKEAHCKOM IepeHOce — B CBA3H ¢ OOINBIION
BIIArOHACHILIEHHOCTHIO THXOOKEAHCKHX BO3AYIIHBIX Macc. [ToaTomy rpa-
HULA MY IPOBUHUMAMY C [TpeobiaaHieM THXOOKEAHCKHX U aT/IaHTH-
YEeCKUX 0CAJKOB MPOXOAMT 3amnajHee TUXOOKEaHCKOro Iodepexnps —
Mesxay ropamu Opyiran u Yepekoro U jaee 1o HalpapJIeHHIO K BEPXOBb-
am Amypa. Ilonoxenue 3ToMH, Tak e Kak U APYrUX [IPOBHHIHAIIEHBIX
rpaHHuLl, ONpee/IeHo Mo Msuuonoruueckum npuzHakam (Kpenke, 1982) —
HAIpaBIeHUIO MPAMSHTOB N0JIei aKKyMYJ/IALUY B JICJHUKOBBIX CHCTEMAX,
pacrpeie/IeHUIO 10 IKCIIO3ULMH JIETHUKOB H CHEKHUKOB.

IToncuetsi (Tabmn. 1.7) nokazanu, uro EBpasus, pensed koTopoii 6raro-
TIPUSATEH [ IOCTYIUICHHS BJIATH C 3allaTHBIM IIEPEHOCOM, TTomy4daeT 75%
CHera M3 aTJaHTHYeCKOoil Biaard, Tonpko 20% — H3 THXOOKEeaHCKOH H 5%
TBepIbeIX ocankoB — ¢ Muaulickero okeaHa. [Ipu 3toM oOpaTHO B
ATnanTHYeCcKHH OKeaH cTekaeT He Oonee 1/4 aTIaHTHYECKOH BIIATH.
OcHOBHas e 4acTh CHera aTJaHTHYeCKOro IMPOUCXOXICHHUS, pacTass,
nonanaet B CepepHblii JleqoBUTHIN OKeaH U BHYTPEeHHHE MOPA CpeIHEasH-
arckoii Oeccrounoil obnactu. [aBHOM 30HOH, mocraBnsgwomeil mpH
TasHUM aTIaHTHYecKyr Biary B CepepHblii JlemoBUTHIH OkeaH, CITyKUT
30Ha BeYHOH Mep3noThl, Iie CJIOH CHera Tosjlle, YeM B Oe3Mep3noTHOMN
30He. O4YeBUAHO, OPOJOIKUTENbHbIE HU3KUE TeMIIePaTyPhl CIOC00-
CTBYKT He TOJIbKO MPOMEpP3aHUK, HO U HAKOIMIIEHHK CHEXHOTO
nokposa. Takum 06pazom, B OTIMUKE OT JIeJHUKOB CHEXHEBIH MOKPOB
B rnobanbHoM MaciiTabe He HAXOOUTCS B «OMNIO3HLHH» K BEYHOI
Mep3snote. BeiHoc atnanTuueckoit Binaru B Tuxufi u UHnubickuit
OKeaHbl HUYTOKHO Mall.
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[1aa 2. CHeXHbIif TOKPOB HAa paBHHHAX

Tabnmua 1.7

O6BLeMbl Bnarv, hopMUpPYHOLLEN CHEXHbIN
NOKPOB MaTepukoB CeBepHOro nonylapus

WA cTOo4HUK O6bEM CHEro3aracoB, kM’ Hons
BO3BpaTa B
TOT X€ OKeaH
¢ TAIBIM
CTOKOM, %

Egpa3zus CepepHasl BCETO
Amepuka

ATnaHTH4ec-

l{[:gl{[[ OKeaH 3000 1880 4880 21

Tuxuii okeaH 860 1860 2720 56

H HeKui

OK%?;;[-[ 200 — 200 50

Bceero 4060 3740 7800

TuxookeaHcKas Biara, 3aQUKCHpOBaHHasA B CHEXKHOM IIOKPOBE, HAMO-
JIOBMHY BO3BPAIIAETCH ¢ TajlbIMU BofaMH obparno. [lpyras ee monosuHa
nonanaet B CesepHpi Jlenosuteii okean. M 31ech 0CHOBHOE Mepepaciipe-
JleJIeHre BJIard MEKIY OKeaHAMH IIPOUCXOANT B 30HE BCUYHOH MEP3I10ThL
Haxkowell, 4eTBepTas 4acTb cHeros HenTpanbHol A3HH HHIOOKEaHCKOIO
NPOUCXOXKICHUS HCMapsieTcst W3 6ecCTOuHBIX 03ep H MOpeH, a 15%
HanpasJjsieTcs B PpekH, cTekatolnde B THXui OkeaH.

B CesepHoii AMepHKe KONTHYECTBO CHEKHOTO MOKPOBA OIM3KO K
CBPa3sMIiCKOMY U, CJICIIOBATENBHO, €0 POJb BO BIAaro000pOTE €IIE BhILLE.
CHer nopoBHY paclpeaeseTcs Mex 1y THXOOKEaHCKUM U aTIIaHTHYECKHM
HCTOYHMKAMM, HECMOTPS Ha 3anajHblif mepeHoc, crnocoOCTBYIOWHMNA
BBIHOCY THXOOKEAHCKHX BOJ B ATIAHTHKY. O4€BMIHO, YTO MEPEHOCY
MPCIATCTRYET Lielb TOp Ha 3arnaje KOHTHHeHTa. [To 370ii xe npuanne 2/3
THXOOKEAHCKOH BIarH B CHEXHOM IIOKPOBE BO3BpALAETCH C TaJBIM
CTOKOM 0OpaTHO, COCTaBNIAA OKOIIO IOJIOBHHBI CYMMapHOTO PEYHOTO
CTOKa. ATnaHTuMyecKas Bjara Tojbko Ha 1/3 Bo3Bpaliaercs Hasan.
Octansubie 2/3 Hanpasisiorcs B CeBepHbli JIeIOBUTBINH OKeaH.

O6mmii 06beM ce30HHBIX cHero3anacos FOwHoit Ameprku 390 kv’ B.3.
(B BomHOM >KBHBanente). Ee 3acHe)KeHHas TepPUTOPHA BXOAUT B mosc [
TISIMOIOTHYECKOTO PAiiOHHPOBAHMS, TIPHHITOrO B ATace, pasjieiich
Ha Tpu nposuHImHK (puc. 1.27). CeepHas yacTh MaTepuka Ha 5—10° c.u.
BXOIMT B ATIaHTHKO-lleHTpabHOAMEPHKAHCKYIO TIPO- BUHIUIO; Jallee,
10 30° fo.111. ipocTHpaeTcs ATIaHTHKO-FOxHOaMEpHKaHCKast IPOBUHIIHA;
1or Matepuka u 0. Oruexnas 3emus ot 30 10 57° 10.11. 3aHMMaeT TUxooke-
ancko-HOxHOaMepHKaHCKasd TPOBHHLIMA.
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Puc. 1.27. CooTHOWEHWE CHEXHOro NoK-
POBa U HEKOTOPbLIX KOHTMHEHTANbHbIX
rpanuy B KOxHon Amepuke

1 - rpanuua nosica [l; 2 - rpaHMua Bnaropas-
aena mexay okeaHamu; 3 — MaTepuKOBLIA
Bogopasnen; 4 —4acTe 6accediHa ATnaHTu-
4eCcKOro okeaHa, CHeXHLIH NOKPOB KOTOPOW
cchopmmpoBaH K3 Brnaru TUXoro okeaHa; 5 -
yacTb BacceiHa TMXoro okeaHa, CHEXHbIN
NOKPOB KOTOpo#R cthopMUpOBaH M3 BRarun
ATnaHTU4ecKoro okeaHa; 6 — M3ONUHUM
aKKyMynAUMKM CHera, CM CNosi Boabl

TuxookeaHcKas Bllara CIyXHT
uctouHuKkoM 92% obneMa cHerosza-
nacoB, GOpMHpPYs YCTOHYHBEIHM CE30H-
HBIl CHEXHBIN MOKPOB Ha ILUIOMANH
6onee 1 muH kv’ CpeTHMI CHero3anac
pocturaet 30 cMm (B cioe BOIHI),
makcUMyYMHEL — 300—400 cum. OHnu
TIpUYpOUYEHBl K abCOMOTHON BEICOTE
1000 » Ha 55° 10.1m1., 1500-2000 A HaA
35-50° u 40005000 m mexnay 32 u
35° ro.m1. (Kamomiiesa, 1987). K cese-
py oT 30° 10.111. TOCHOACTBYIOT aTiaH-
THYECKHUE HCTOYHHKH MUTAHHA CHEX-
HOTO MoKpoBa. BeTpeuaroTes numb
OTpaHHMYEHHBIC apeajbl CHEKHOTO
IIOKpOBa BOKPYT BHICOUAHIIHX Bep-
muH. [ToquepkHy, 4TO IpH CMEHE
aTIaHTHYECKOTO MUTAaHHs THXOOKEaH-
ckuM BOu3u 30° 10.111. pe3Ko yBETHIH-
BalOTCA 00BEMBI CHET03a1acoB H IIO0-
‘magb CE30HHOTO CHEKHOTO MOKPOBa,
CHIDKaeTcd BBICOTHAs TpaHHIlA €TO

‘(hopMHpOBaHHS, YBETHIHBACTCS 00-
11ast IPOJOJDKUTEIBHOCTD 3aJeTaHHs.

MaxkcumanbHas NpoAOJIKUTENb-
HOCTh 3aJIeraHus CHEXHOIO MOKPOBa
XapakTepHa A1 AHTapKTHABL, Tae
CE30HHBIC CHeros3amnachsl yBeJ’[H‘{HBa-
KOTCSL OT NOMIOCA K FPAHULAM MaTepH-
ka (puc. 1.28). Obnacte MUHMMAINb-
HOTO (MeHee 5 cM B.3.) CHErOHAaKoOII-
JIEHHA CABUHYTA OT nontoca Kk Uuauii-
CKOMY OKeaHy: 00beM M yaenbHOE
3JHA4YCHHE CHErosanacop, Mniomanb

"

I1aBa 2. CHeXHbI MOKPOB Ha PaBHMHAX

Puc. 1.28. CooTHOWEHUEe CHEXHOrO NOKPOBa U HEKOTOPbLIX KOHTHHEH-
TanbHbIX rpaHuL B AHTapKTHAE

1 - rpaHMubl BNaropasgenos Mexay oKkeaHamu, 2 — MaTepukoBble nepno-
pasgensbi, 3 — 4yacTu GacceiiHa ATNAaHTU4ECKOrO OKeaHa, CHeXHbIW NOKPOB
koTopeix chopmupoBaH Bnarow Tuxoro okeaHa, 4 — 4acTu bacceiHoB
Tuxoro m UHAMINCKOro OKeaHoOB, CHEXHbLIW NMOKPOB KOTOPbIX cchopMUpoBaH
Briarod ATnaHTukm, 5 — yacTu BacceMHOB ATnaHTM4eckoro ¥ TUXOro OKeaHoB,
CHEXHbI NOKPOB KOTOpLIX chopMMpoBaH Braroi MHAuACKoro okeaHa, 6 —
W3IONHMHMUMKM aKKyMynAL WK cHera, CM BOOHOrO 3KkBMBaneHTa

(opMHpOBaHHA CHEXHOTO MOKPOBA U3 MHIOOKEAHCKOW Bard HaHMEHB-
1e u3 Tpex — 0,58 Toic. kar’, 12 cm B.3. 1 4,96 M kv’. Bonee 96umpnua
06acTe CHEXHOrO MOKPOBa, C(HOPMHPOBAHHONO ATIAHTHYESCKOH BIIaroH,
~ 3,79 mmn xw’. Jlnst Hee xapakTepHE! M Gosbimuit o6bem (0,7 ThIC. ki’
B.3.), ¥ GOJTBIIME Ce30HHbIE CHero3anacsl — 18 cm B.3. Hanbonbumii 00bem
¥ IUTOIIA/Th, @ TAKKE YIETbHBIHA CHero3anac cpopMHPOBaHbI 3/1€Ch BIIAroM
Tuxoro okeana: 1,02 Toic. ka’, 5,25 MuH kv, 19 cv B3,
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Yactp 1. Ce3oHHbIH cHEXHBIH NOKPOB 3eMun

Tabnuua 1.8

nepegacnpeneneune BMaru mexay okeaHamu 4epe3s
CHEeXHbIN MOKPOB MaTepUKOE, KM® (B BOQHOM 3KBUBANEHTe)

I'naBa 2. CHeXHbIif MTOKPOB Ha paBHHHAX

Sé(l?gqlfl;ux OkeaH, B HacceiiHe KOTOPOTO OT/IAraeTCs CHEXHBIH MOKPOR
CHEXHOTO Cepep-  |Amnantu- |Tuxuii - -
MOKpOBa HbIH YeCKui ! chnfuﬂ}“[:[m P[Efecg%? Bosto
Jlenosu- nacTH
TEIH
Arianmn-
YeCKHi,
& MOoM Hucie. 3020 1790 120 200 480 5610
Egpazus 1740 660 20 100 480 3000
CeBepHas
AMepHKa 1280 600 — — — 1880
HOxmHas
AmepHka — 20 10 - — 30
AHTapKTHIA — 510 90 100 — 700
Txuii,
8 Mom yucae: 620 440 3030 — — 4090
EBpazusn 240 — 620 — = 860
CesepHas
AMepHKa 380 200 1270 — - 1850
FOxunasn
AMepHKa - 50 310 — - 360
AHTapKTHIA - 190 830 — — 1020
Mnnmiickuii,
8 MOM Hucie; - - 110 620 50 780
Epasusa — - 30 120 50 200
AHTapkTHaAa - — 80 500 — 580
Bce okeanni,
8 MoM Hucie: 3640 2230 3260 820 530 10480
Erpasus 1980 660 670 220 530 4060
CeBepHas )
AMepHKa 1660 800 1270 — - 3730
HOxuan
AMepHKa - 70 320 — - 390
AHTapKTHOA - 700 1000 600 - 2300

IIpu TMPOBE/ICHNH IPAHHUII Ha PUC. 1.28 yIHTHIBAICA XapaKTepHBIH My Th
UCTIApHBIICHCS BJlard BOKPYT AHTApKTHABI 10 €€ BEIIAICHHS B BHIC
ocankoB. IIpuHsB nnMHY 3TOTO MyTH MO @HAIOTMH ¢ CyOIOIAPHEIMH
muporamMu CepepHoro momymrapust 8 4000 xu, MbI CYHTaeM, YTO Hal
OKeaHOM IpaHHIla peodraJgaHus 0CaAKOB, TUTAEMbIX BIIAroi COOTBETCT-

80

BYIOIIErO OKeaHa, OTOJABMHYTA BJIOJIb TIOTOKA OT TPAHHMLbI MEHKITY OKeaHa-
MH Ha [OJIOBHHY 3TOTO paccTosHus, T.e. Ha 2000 xu. 3a 3ToM rpanuued
1peo6IaNaoT «MECTHBICY OCAIKH — U3 BIIATH TOrO e OKeaHa, B bacceiiHe
KOTOPOTO OHH BhinajaT. Ha nobepexsbe 9Ta rpaHUIla COTIAcoBbLIBATIACK
¢ TPaHHUIIEH, TPOBEICHHOH NO MOJI0 aKKYMYJIsALHH.

CornocTaBiieHHe HOJOKEHUS OKeaHHIeCKUX BlIaropas/ienoB AHTapK-
THIbl OTHOCHTEIIBHO JIEI0Pa3/eIoB I0Ka3bIBAET CMEILICHHE BCEX B/laropas-
71€JI0B K BOCTOKY, T.€. HAIMYHE TIOCTOAHHOTO NEPeHoca BIIary B armMocdepe
yepes Jieopasaensl 1 OPMHPOBAHHE KAKIOr0 U3 OKCAaHHYECKUX CEKTOPOB
AHTAPKTHYECKOTO JIbJ[a BIIATOH 110 KpaHHeH Mepe JByX OKeaHOB (Bce
undpbl B BOTHOM 3kBUBasenTe): B TxookeanckoM cektope — 830 v’ u3
Tuxoro, 80 xu’ u3 Maamiickoro u 90 kv’ 13 ATIaHTHIECKOrO OKeaHoB; B
ArnanTHaeckom cextope — 510 ki’ u3 Atnantuku 1 190 k' u3 Tuxoro
okeana; B MnmookeanckoM cektope — 500 xk’ ns Unnniickoro u 100 ka’
¥3 ATIaHTHYECKOro oKeaHoB. [10JI0XKeHHe Blaropasienos B 00IEM
COBIAACT C MAKCMMAJILHEIMH OTMETKaMH penbeda JICTHMKOBOM 110BEpX-
HOCTH, a JIEAOPa3/e/IoB — C OTMETKaMH JIETHMKOBOro Joka. Ha puc. 1.28
B 0000LIEHHOM BHUjie TIOKa3aH OOLLMIA CABHT OCeH MAKCHMYMOB JIETHHKO-
BO#1 IOBEPXHOCTH OTHOCHTEIIBHO OCeif MAKCHMYMOB IOJUTEAHOTO pesibeda.

CymmupoBanue pe3yasTaror no CesepHoMy 1 FOxHOMY MOy LAPHM
maer ro0adBHEIE OLEHKH IIepepacipellcICHUs BlardH MEXKIy OkeaHaMH
(tabn. 1.8). MakcumarnbHo miepepacnperernenne B EBpasun n CeBepHoi
Amepuxe. 13 4880 xu’ aTmanTHuecKHX TBEpAbIX OcamkoB b 1260
(26%) otnararotcs B OacceiiHe ATIAHTHYECCKOTO OKeaHa, 3000 xa?, Wi
61%, cinyKat ucTouHuKoM cToka B CesepHBIii JlenoBUTHIH OKeaH, 500 xad
(10%) — Bo BHyTpennue Gacceiinbt, 20 kv’ — B Tuxuit u 100 v’ — B
WuauiicKuii OKeaHbl.

Jlo/1s1 epepacripeAe/ieHist THXOOKEAHCKHX TBEP/IbIX 0CaIKoB EBpasHi
u CesepHoii AMepykn menbiie — 31% ot 2750 ka’, u3 HUX 660 xv’ B
facceiin Ceseproro Jlegosuroro okeana u 200 kv B 6acceiin ATiaHTiyec-
Koro okeana. 13 200 ki’ MHI0OKeaHCKMX TBEPABIX ocankoB 120 kv’ (60%)
CITy’aT UCTOYHHKOM cToka B MHmmiickuii okeaH, 50 kv’ — BO BHyTpeHHHE
Gacceiinbl, 30 k’ — B Tuxuii okean. B uenom 58% ot 7,8 Thic. k¢’ TBEPIBIX
ocankos CeBepHOTO MOMyLIApHs, BRIMAJAOLINX HAa MATEPUKH, HE Monaja-
10T 0OpaTHO B «CBOI» OKeaH.

B HOsHOM 10TyIIaprH U 00bEMBI TBEP/IbIX OCAIKOB, BbllaJalOIKX
Ha matepuku HOkHOIT AMepnKkyu 1 AHTapKTHIbL, ¥ 0N MX Nepepacipesie-
JieHus ckpomuee: u3 2,7 Teic. kv’ 81% oTnaraercs B OacceliHe OKeaHa-
ucrounuka. Jloss nepepacnpene/eHus aTIaHTHYECKOH BJIard COCTaBIIAeT
27% ot 730 xad, TuXOOKeaHcKol — 17% ot 1380 xu’, HHIOOKEAHCKOH —
14% ot 580 xas’.

B Lenom MOXHO 3aKkmoudTh, 4TO 48% NPUHOCHMBIX HAa Marepuku
TBEP/IBIX 0CA/IKOB IEPEHOCATCS Yepe3 OKeaHHYCCKHE BOIOPA3IEIIbl, 4TO0bL
CTaTh MCTOYHMUKOM CTOKa B ApyrHe okeabl, 10% u3 HuX — B HOxHOM
NOJTY HIApHH.
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CDaKTOpr CHeroHakonneHua B ropax

TOPHBIX PaiiOHAX CHEXHBIN MOKPOB pacnpenensercs ropasio bonee

NecTpo, YeM Ha paBHHHAX. IT0 00yCI0BIHBAETCS OJHOBPEMEHHBIM

BO3JeiicTBHEeM psaaa GaxTopoB, CpeoU KOTOPBIX OCHOBHBIMH
CTyKaT: a) abCoNMIOTHAS BEICOTA MECTHOCTH, 0) monoxeHue ee Ha nepude-
PHH WIH BHYTPH FOPHOTO MAaCCHBA, B) IKCMO3ULIMA CKIOHA 10 OTHOIIEHUIO
K BJIATOHOCHBIM BO3[YILUHBIM MAaccaM, I) SKCHO3HLHs [10 OTHOILEHHIO K
CTpaHaM CBeTa, [1) SKCIO3HIUSA [0 OTHOIIEHHUIO K FOCMOJCTBYIOIUM
BETpaM, e) YKJIOH NIOBEPXHOCTH, JK) pacu/IeHEHHOCTH pelbeda U Xxapakrep
PACTUTENBEHOCTH.

Bo3sgeiicteue nepsbix Tpex GakTopoB nposeisercs yepe3 H3MEeHeHHe
OCHOBHOH cocTaBisioLeii Hananca Macchl CHera — BBINAAOIHX TBEPIbIX
ocankoB. Oflieu3BecTeH UX POCT ¢ aOCONFOTHOM BEICOTOH (10 HEKOTOPOrO
npejena), OfHaKO KOHKPETHOe [POsIBIeHHUe ITOH CBA3U 3aBUCHUT OT BIIHS-
Hus dakTopoB 6) u B). Jlyuille Bcero pocT 0Ca kOB C BHICOTOH BhIpajKeH
Ha cKJIoHaX nepudepuiHbix xpedToB, 00pallleHHbIX B CTOPOHY BlIaroHoC-
HBIX BO3AYIIHBIX Macc. Hao6opoT, B HMXKHHMX 4YacTAX IIOABETPEHHbIX
(OTHOCHTENIBHO NOTOKA BJ1ary) CKJI0HOB U B ITYOOKHUX 3aKpBITHIX JOIUHAX
BBINAJIAIOIIME OCAIKM [IOYTH He 3aBUCAT OT BbICOThL. B riryGuHe ropHoi
CTpaHBbI pa3/Inuus B SKCHOZULIUU CKIIOHOB XpeOTOB OTHOCHTEILHO JBHKe-
HHS BO3JYIUHBIX Macc BIMSIOT HA BbIMaJeHHE TBEPIbIX OCAJKOB BeCbMa
mano. [ToaTomy MHOrHMe ropHbie KOTIIOBUHBI, KaK, HallpUMep, KOTIOBUHbL
B Cpenneit Cubupu, 0TIM4aOTCA 0HOOOPA3HBIM YBIAXKHEHHEM.

CreneHp COXPaHHOCTH BBHIMATAIONIMX TBEPABIX OCAIKOB U 3aKperie-
HHS MX B CHEKHOM TOKPOBE CYIMIECTBEHHO 3aBHCHT OT BO3JIEHCTBHA
COJTHEYHOH pafMallM{ H, CIEJ0BAaTEIbHO, OT 3KCIO3HILHH CKJIOHA TIO
OTHOIIEHHIO K cTpaHaM cBeTa, [1o MakcHMalTeHBIM CHETO3anacaM CKIOHBI
OJIMHAKOBOH KPYTH3HEI B TOPAaX yMEPEHHOTO nosAca CeBEepHOTO NOTyIapys
MOKHO MOCTABHTEL B PAJ TAKOH MOCIIE0BATENLHOCTH: CEBEPO-3aMaiHbIe
1 CEeBEPO-BOCTOYHBIE, THO JOJMHEI, BOCTOYHBIE W 3alaJHEIE U, HAKOHEII,
HOJKHBIE.

MakcuManeHO Pa3IMYarOTCs CHET03aMachkl HA CEBEPHBIX M IOXKHBIX
ckinoHax. B 3aunuiickoM Anatray npomgoNKHUTEIbHOCTH 3alieraHHs
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cHEXHOTO MOKpOBa Ha TepBHIX Bee B 1,6—1.8 pa3za, koadduument
COXpaHEHHs 0CaIKOB — B 2 pa3a, a CHerosanacel — B 3—4 pasa, uTo
COOTBETCTBYET BIMAHHIO pasHocTH BbicoT IodTH B 1000 » (Cocennos,
1962). 3HAYUTEILHONW Pa3HHLbl JOCTUTAIOT CHEr03anachl Ha HOXKHOM H
CeBEepHOM CKJIOHAX B TEX CIy4asX, KOIa EPBEIA ABIAETCS OHOBPEMEHHO
M TIOJBETPEHHBIM, 2 BTOPOH — HABETPEHHBIM, KaK 3TO UMEET MECTO B
Bricoxux Tarpax (Koncek, Briedon, 1959). B pesynsrare yBelHueHHE
TPOIO/KHTENBHOCTH 3aJ1€TaHKs CHEXHOTO MOKPOBA C BbICOTOH Ha FOXKHBIX
ckaoHax Tarp moquuHseTcs TOH e 3aKOHOMEPHOCTH, 4TO H B BOCTOUHBIX
AJIBNax, a CeBepHBIE CKIIOHBI TaTp B 3TOM OTHOLIEHHUH OYEHD IIOXO0XKH Ha
nonbckue cknoHel Kapnar.

Tpu nocneauux $hakTopa CBSI3aHBI C BO3ACHCTBUEM MECTHBIX YCIOBHH
1 IIpeXKJIe BCETo BETpa, CHJIa KOTOPOTO MU3MEHAETCS B LIMPOKHX TIpeenax
B 3aBHCHMOCTH OT XapakTepa peibeda i pacTuTenbHOCTH. [Ipu aToM 3ame-
raHue CHETa TECKO CBS3aHO ¢ JIaHMIadTHOH noscHocTho. Kak cripaBeumm-
so orMedaeT M, U. MBepoHosa (1958), Ha pe3knx NpUPOAHEIX IPAHHIIAX
4acTo OBIBAET CKA4OK B BeJIMYUHAX CHero3anacoB. OcoOeHHO 3aMETCH OH
Ha BEPXHCH IPaHHLE Jieca, TaK KaK CI0oJla CHOCHTCA 60/bII0E KOJTHYECTBO
CHEra ¢ JISKAILIKX BbiLie Oe3/1eCHBIX IPOCTPaHCTB, OTIMYAIOIINXCS IOHH-
’KEHHBEIMH CHeroszanacamu. [IppMepoM TOMY MOrYT CIYXHTh BEPXHHE
YyacTH CKJIOHOB Ypana, xpe0ToB IIpubaiikanss, CTaHOBOrO Haropbs,
Tepckeit Anaray, Boicokux Tarp.

BrusiHue MeTelneil M BETPOBOTO MEepEeHOca CHera MPOSABILIETCS CaMBIM
pa3nuYHBIM 00PA30M H YaCTO MOXKET HApYILATh OOLIYHOE paclpee/ieHHe
cHera Ha ckioHax. Tak, Ha F0KHOM ¢KiioHe Kuprusckoro xpe6ra Tommusa
CHEKHOTO MOKPOBA JIOCTUTAET 2—3 M, a Ha CEBEPHOM OHA HE3HAYMTEbHA,
X0Ts Ha 000MX CKJIOHAX BBIMAanaeT O7HM3K0e KOJIHYECTBO TBEPIBIX OCAIKOB
(oxosio 500 amwm). IIpuunHO# 3TOH 0COOEHHOCTH MOXKET OBITH pE3KOE
npeoliasaHue HA CEBEPHOM CKJIOHE MeTenei, BBI3BIBAIOMNX OONbIIMe
MOTEPH CHEra IyTeM MCTIApEHHs BO Bpems ero nepeHoca (OKykos, 1962).
Kpome Toro, K cyIiecTBEeHHBIM TOTEPSM CHEra Ha HEKOTOPBIX CKJIOHaxX
IIPUBOJIUT €r0 UCTAPEHHE BO BPEMS HacThIX B ropax (EHOBBIX BETPOB.

Makpo- u Me300cobeHHOCTH penbeda BbI3BIBAIOT HEPABHOMEPHOE
BBINAJICHKUE TBEPIBIX OCAIKOB M JaTbHelIlee epepaclpeIesieHUe CHera,
B KOHEUHOM CueTe, IPUBOIA K 3HAYUTETEHOM IIeCTPOTE CHEKHOTO MOKPOBa
B ropax. OiHaKko CyIIECTBYIOLIME CBEIEHUS U KO3(D(HUIMEHT BapHallu
CHero3anacoB B ropax He IMOKa3bIBAIOT CTOJb OOJBIIHX OTIHYHMH OT
PaBHHH, KOTOpble UMEIOTCS B IEHCTBHTENLHOCTH. [IpuuKHa B TOM, 4TO
MapuIpyThl CHEroChbeMOK MPOXOIAT B OCHOBHOM IIO JOJHHAM pEK, HE
NepeceKaT BCeX JIEMEHTOB penbeda M peiKo OXBaThIBAlOT MECTa CO
3HAYMTEeNIbHOW KOHLEHTpalueH CHera.

Cpennsis nara MOSBICHHSA CHEXKHOTO IOKPOBAa B ropax HacTymnaer
PaHblue nepexo/a cpeiHel CyTouHo# Temneparypel depes 0 °C BeneacTsue
OBICTpOTrO pocTa TBEPHABIX OCAAKOB C BbICOTOMH; C HMONHATHEM BBEPX
PasHuIa MeKTy STUMH IaTaMH MOCTENEHHO yBelan4nBaeTca. CooTBeTCT-
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BEHHO H CXOIHT CHEXHEIN TOKPOB 3HAYMTENbHO MO3KE MPEKpalleHHs
Mopo30B. ['padUKH 3aBUCHMOCTU CpeJlHHX [IaT MOSBJIEHUS U CXOna
CHEXHOTO MOKPOBa OT abCOMOTHOH BBICOTHI HMEIOT CIOKHBIA XapakTep:
B HIJKHEH W BepxHe# (mpuieJHHKOBOM) 9acTAX CKJIOHOB JaXKe IpH
He0OJIBIIOM M3MEHEHUH BBICOTHI YKa3aHHBIE ATkl OBICTPO CIBHIAKOTCA
Ha Oosee paHHue (WM COOTBETCTBEHHO MO3/HHE) CPOKH, B CPEIHEH XKe
9acTH CKJIOHA pa3HUIla B CPOKax MO Mepe yBeludeHHs aOCONMOTHOM
BBICOTEI H3MEHAETCA MEHBIIE.

B ropax Kaska3za Ha Beicotax 1500—2000 v pa3HHIa MEXIY JaTaMH
o0pazoBanus (CX0/1a) YCTOHYHBOTO CHEXKHOT'O [IOKPOBA H IaTaMH [iepexofia
Temneparypsl Bosayxa depe3 0 °C ocenbro nocturaet 10-20 auei, a
BecHoi — 20-30 mmeir (Ditrobos, 1961). ITpu nogseme no 3000 M naThl
YCTaHOBIIEHHS CHEXHOTO MokpoBa Ha Kaskase u3Mensiorcs Ha 70 aHed,
a natel cxoma — Ha 110 guei. TouHo Tak ke Ha xp. CyHnrap-Xasdra
(KntokuH, 1964) npu yBennyennu BbicoThl Ha 100 m CHEXHBbIM TOKPOB
yCTaHaBIMBAaeTCs Ha 1-2 paHblle, a CXOIUT Ha 3—6 JHEH MO3Ke.

Takum 06})&30]\1, nepuo YCTaHOBJICHHA CHEXHOTO NNOKPOBA B TOPHBIX
YCIOBHAX IMOYTH BABOE KOpOYE IIEPHOOA €T0 CXOAd. Dta 0c00EHHOCTE
HIpacT BaXKHYHO pOJIb B BOSHUKHOBEHHH H COXpaHCHHH «BCUHBIX CHCTOBY.
Ona CBHIIETEINECTBYET O TOM, YTO B IIEPECIICTOBBIBAHHH CHEXHOT'O ITOKPOBA
YIUIHHCHHE CPOKOB €ro cxola UHMEET ropasno Ooubliee 3Ha4CHHE, UEM
PaHHHE CHETOMAbl. leri‘:IHHa IJIUTEIBHOCTH NEPHOJa CX0Oda CHEKHOTO
MOKpORBA B ropax 3aKno4acTcsa B O0IBIIONH Macce CHET: a, MOABCPraruIcrocs
CTAHBAaHHH), d TAKKE BO BIIMAHHH OOMJIEHBEIX NETHUX CHETOIal0B, 3aaep-
AHBAIOUIMX CHEroTasHHUE.

VBenuueHue TEMIIEPaTyphbl BO3AyXa H POCT TBEPABIX OCA/IKOB C yBE/IH-
yeHHeM abCOMIOTHOM BBICOTHI TPHBOAAT K NOJIOKUTEIFHOMY BEPTUKAIIB-
HOMY IpajIMEHTy CHET03allacoB B ropax. 3HAYMTEIBHEE TOT IPajMeHT
Ha HABETPEHHBIX T0 OTHOLICHHIO K BJIarOHOCHBIM BO3MYLIHBIM Maccam
CKJIOHAX TepeIoBLIX XpeOTOB, Hanbosee YBIAKHEHHBIX MO CPABHEHHIO C
BHYTPEHHHMH paifoHaMH TOPHOH CTpaHbl, IJi¢ TPaJHEHTEl CHEr03aracoB
HMMEIOT BEChbMa HM3KHE 3HAYCHHs, 2 HHOI/1a U BOBCE HE BBIPAKEHBL

ITeperoc cHera BeTpamu yepe3 TpeOHU Iop CO3aeT B BEPXHEH JacTH
TIO/IBETPEHHBIX CKJIIOHOB CKOILIEHHUS OOJBIIOTO KOMMYECTBA METEIEBOTO
CHera, 4TO CIIY/KHT MPHYHHOH MOBBIIIEHHOTO TPaJMEHTa CHET03amacoB
Ha 9THX CKJIOHaX, HE COTNacylollerocs ¢ TpaJdeEHTOM POCTa TBEPABIX
0cafikoB. B 3THX ciydasx BepXHHE YYacCTKH HABETPEHHbIX CKIOHOB
OKa3BIBAIOTCA MAJOCHEKHBIMH, H BEPTHKAIBHBIN MPaIMEHT CHEr03aIacoB
371eCch, KaK MPaBHIIO, MEHBIE IPaJHeHTa POCTa ¢ BBICOTOH TBEPABIX
0CaJIKOB.

Ha xopomio yBnakHseMbIX CKJIIOHAX BEPTHKANbHBII IPaJUeHT CHETO-
3aI1acoB C BbICOTOH 0ObIYHO yBenuuuBaercs. [IpuunHa 3aKkmoyaercs B
POCTE C BBICOTOH KOJIHYECTBA OCAIKOB H 0COOEHHO TBEPIOH MX COCTaBIIA-
JOILIEH (Kak aOCOMIOTHOTO UX KOJTMYECTBA, TAK U MPOLIEHTHOT'O COIEP/KaHUs
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Tabnvua 1.9

Benu4uHbI U3MEHEHUA CHEro3anacoe ¢ BLICOTOW
B Pa3nUYHbLIX FOPHbIX CTpaHax

[opHad cTpaHa Hurepsan IpaaueHT Jluteparypa
BBICOT, M CHerosara-
coB, mm/100 M
Ponbmoii Kapkas 1000—2400 25-125 Xwmananze, 1961
Creppa-Hesana 1400-2700 21-84 Court, 1963
WranbsiHckue Ansiel | 1200—2100 40-70 Zanon, 1962
[Hymara (FOxuas 400-1100 30-100 Nekovor, 1957
Yexust)
IMonsipHBIi Ypan 200750 25-40 Onenenenve Ypana, 1966
SawIMHCKI Asatay 1000—3000 15-25 KONOMBIII, 1966
AnTaii 1000—2000 1727 Xymomsicora, 1959
BaprysuHckmit xpeber | 5002000 10-15 KOJIOMBIII, 1966
CTAHOBOE HAropbe 500—2000 10—15 KoJIoMBIL, 1966
XpcoTel [puamypbst 500—1500 12-16 TapumMan, 1963
CHxoT2-AJIMHb 500—1000 4-10 {ngmau, 1958; Vpruieaes,
Mausrni Kapkas 12002800 8-25 Araes, l'amxnbexkos
1963; Xmanamse, 1961

B obuieit cymme). Tak, B ropax CpenHeit A3uM BEpTHKAIIbHBLA TPATHEHT
¢neroszanacos Ha Beicotax 1500-2500 m cocrasister 6 mm/100 u, a Ha
BeIcoTax 25004000 a — 30 /100 m.

VpoBeHs MakCHMyMa CHET03aIlacoB B ropax /eXUT HIKE ypOBHA
MakCMMyMa KOJIMUE€CTBA BHITIAAAIOILNX TBEPIBIX OCAJKOB, UTO CBA3aHO C
BETPOBBIM ITEpeHOCOM CcHera. Kak npaBulio, Hambonee MOIIHEBIH CE30HHBIH
CHEXHBIHM [MOKPOB OTKJIABIBACTCS BOIM3H BEPXHEH IPAHHMIIBI Jieca, Kyaa
CHEr CHOCHTCSI METEIAMH ¢ 6€3JIECHBIX IPOCTPAHCTB FOJIBLIOB U Cy0abily-
ki, Brnaromaps 3ToMy B BepXHE# 4acTH JIECHOTO TOSICAa BEPTHKANBHbII
TpaJiueHT CHETO3aMacoB JOCTHTaeT OUYeHb OONMBINMX BEIHYHH, 4 B TOJb-
IIOBOM TOSICE OH HEPeNKo MpuodpeTaeT OTpUUATENbHBIC 3HAYEHUS,
HECMOTPsI Ha MPOAODKAIOIIMHCSA POCT € BBICOTOH TBEPIBIX OCAIKOB.

BepTukansHbie TpaqueHTs! CHET03anacoB B Pa3HBIX TOPHBIX CTPaHax
HeonuHakoBbl. B Tabn. 1.9 npuBeneHs qaHHbIE 00 H3MEHEHUH CHET03a-
I1aCOB Ha 3aMaJHbIX W CEBEPHBIX CKIOHAX, 0OPALEHHBIX K BJIATOHOCHBIM
BO3TyUTHBIM MaccaM. Ha mpOTUBOIIONOKHBIX CKJIOHAX I'PaMeHThI CHETO-
3a1acoB, KaK IPABHIIO, MEHbILE X HMEIOT OONIbIINE MPEebl H3MEHCHHH.
Kak Bugno u3 Tabnuiiel, BeMYMHA TPAJHSHTOB 3aKOHOMEPHO YMEHBILA-
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eTcs oT Oonee BnaxkHbIX obnacreit (Kapkas, Creppa-Hepana Kopaunsep,
ropsl EBpomel) k Gonee cyxum. B obmacTtu pe3ko KOHTHHEHTaIBHOTO
KITUMATa FPaeHThI TOCTENEHHO YMEHBIIAIOTCS B TOPaX, PaCOIOKEHHBIX
janee K BOCTOKy (cpaBHM Ypan, Anrait, Ctanoeoe Haropbe). KoneuHo,
3A¢Ch NMPUBEACHBI CPEIHHE 3HAYCHUA TPAAMCHTOB; JCHCTBHTEIBHBIC HX
3HAYEHHUs OYeHb CHJIbHO pPA3HATCA B KAKJOH M3 JONUH U HA Pa3HbIX
CKJIOHAX B 3aBHCUMOCTH OT MECTHBIX YyCJI0BMH. Bo MHOrux ciyuasx
HEpPaBHOMEPHOCTb pacipee/IeHUs CHero3anacos 0 [UIOIAIH [IPEeBblIlaeT
pa3HHLLy, CBA3aHHYIO C U3MEHEeHHeM abCONIIOTHOMH BbICOTHI.

BuyTtpu ropHoii cTpaHbl HaUOOBILHI POCT CHEr03anacoB XapakTepeH
JUI XOPOLIO YBIAXKHEHHBIX ee yacTeil, a HauMeHbLMH — 1711 cyxuX. TouHo
TakK JKe JIerko I0Ka3aTh NIPOCTBIM PacyeToM, YTO C POCTOM aOCOMFOTHBIX
BEJIMYUH CHET03a1acoB (IIPH COXPaHEHHU HX OTHOCHTE/bHBIX 3HAUYEHUH)
IpajlueHThl UX MU3MEHEHHs C BBICOTOH Takke OyayT pacTH. 3TO 3HAUUT,
yTO B OOJIee MHOTOCHEXHbIE [0/1bl BEPTHKAIbHbBIE MPaMEeHThl CHero3amna-
coB Becerpa OynyT Oonblie, yeM B ManocHexkHble. M neiicTBuTeNbHO, B
Oacceiine p. lllamxopuaii Ha ceBepo-BocTOuHOM ckiioHe Manoro Kaskasza
B MHOTOCHEKHY0 3UMY BEPTHKA/bHbII MPaJHEeHT CHEr03anacoB COCTABIIAN
17 mm/100 M, a B MmanocHexkuyrw — 3,5 mn/100 »m (Ky3smun, 1960). B
BepXOBbAX JIeHb! BEPTUKANBHBIA MPAJUEHT CHEr03anacoB B MHOTOCHEkK-
HYH) U MaJIOCHEKHYIO 3UMbl COOTBeTCTBeHHO paBHsics 30 u 12 awm Ha
100 um Boicots! (bepxun, 1964).

HeckomeKo CI0B 0 CHEXKHOCTH KOHTHHEHTANBHBEIX obmnactei. Eme
HEeJIaBHO FOCTIOACTBOBAJIO MHEHHE 00 MX MATTOCHEKHH H O HEBO3MOKHOCTH
10 3TOH NMpHYHHE CYHIECTBOBAHHSA 3I€CH NEAHHKOB. DTO MHEHHE
OCHOBBIBAJIOCH Ha JMaHHBIX METEOPOIOTHYECKHX CTAHIHH, pacrmo-
JIOKEHHBIX TIaBHBIM 00pa30oM B JIONHHAX U KoTnoBuHax Cubupu. OnHako
nanpHeHmue HabmoneHuA, ocobeHno B nepuoa MIT, onpoeepriu 3TH
TIPE/ICTaBICHHS.

locnoncTBytomuit B 3UMHEe BpeMs CHOMPCKHI aHTHIIMKIIOH TIpENi-
craBisieT coboii BechMa HH3Koe DapHueckoe 00pa3oBaHHE, MPOCIEKHUBA-
ronieecs Uik 10 ypoBHs 3000 4. Vike Ha BeicoTax 2000 . XopoI110 BUIHO
BIMAHHE aJBEKTHBHOTO NepeHOca Tellla U BJIard, IPHUBOASAINETO 3UMOH K
MOBBIIIEHHOMY YBIaXHEHHIO BEPXHHUX YacTeil CKIIOHOB TOP IO CPaBHEHHIO
C MEXTOPHBIMH KOTIIOBHHAMH. OCHOBHAS MAacca BJIard B KOHTHHEHTAJIb-
HBIX pailOHAX MPUHOCHUTCS B NIEPEXO/HbIe CE30HBI, KOTJIa B PacIoJOKeH-
HeIX Hke 1000 m xornoBuHAX UayT NoxIH. B To e Bpems ocaaku B
TeueHUe Mas, UIOHS U CeHTSOps B BHICOKOTOPhE BHIITANIAIOT B BUJIE CHEra,
YTO CHOCOOCTBYET YCTAHOBJIEHHIO U JIMTENLHOMY COXPAHEHHI) 3HAUYM-
TEJILHOTO CHEXKHOIO MOKPOBA.

ITpuypo4eHHOCTE OCHOBHOTO CHETOHAKOIIEHHS K aBTyCTY—OKTAOPIO
W MAlO—WIOHIO XapaKTepHa /s BCEX TOp KOHTHHEHTAIBHBIX OOmacTei
ceBepa Asum. CXOICTBO YCIOBHH YBIAKHEHHS H psja APYTHX 3HMHHX
YCJIOBHi1 B BEICOKOTOPBAX 3THX FOPHBIX ¢TpaH nmo3Bomuao B.C. IIpeobpa-
wkerckomy (1960) nassate knumat rop Boctounoit Cubupu ropHbeIM
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cyGKOHTHHEHTA/IBHBIM B OTIHYHE OT PE3KO KOHTHHCHTANBHOIO KIHMATa
OKpYKAIOLIMNX KOTJIOBUH H HH3MEHHOCTEIA.

BO/BIUINHCTBO BHYTPEHHHX KOTIOBHH AnTas, 3amaaHoro Casua,
[Ipnbaiikaibi H 3abaiikanea OTMHYAETCH HCKIIYHTEIbHBIM MAJIOCHEKb-
eM. 4 HA CKJIOHAX PAIOM JIEKAIIUX IOp OTiaraercs 3HaYHTENBHOE
KOJTMUYECTBO CHera. JTo co3zaer B ropax CuOMpM 10CTaTOYHO BBICOKHE
3HAYeHUA TPAIHUEHTa 0CAKOB (B 0COOCHHOCTH TBEP/IBIX) H CHETO3aI1acoB.
Ha seicotax 2000-2500 m cHe)xHBIH MOKPOB B 3—5 pa3 MpeBbILLIAeT
KOJIMMECTBO CHEra B MEKTOPHBIX BITAJWHAX, pacrnonoxeHHsix Ha 1000 m
wke. [oI0Basg CyMMa OCaKOB B BEPXHHX HacTAX XpeOTOB JOCTHraeT B
Cn6upy u Ha Ceepo-Boctoke Asuu 1000 mnm, 3 Hux 10 50% BbINa/IacT
B TRepaoM Buje. Takum 06pasoM, OobIIas CHEXKHOCTH BEICOKOTOPHH
gpiseTcsa 00LeH 3aKOHOMEPHOCTHIO, TIPHCYILEeH H TOPHBIM CTpPaHaM
KOHTHHEHTATBHBIX 00JIacTeH.

XuoHocctepa u cHeroBasi NIMHUA

CHEeXHUK KaK nepexodHasi cmadusi K 11eGHUKY

HepaBHOMepHBIH XapaKTep 3aJleraHHsA CHera NPUBOIUT K TOMY, 4TO B
MecTax €ro NOBBIIECHHOH KOHLEHTPAIIMHA BO3HHKAIOT CHEXKHHKH, Xapak-
TEpHEBIE KaK 715 FOPHBIX, TaK H U1 PABHMHHBIX PaidoHOB. B cooTBETCTBHH
C OOILEMPUHSTHIM ONPEICTICHHEM, 110/l CHEHCHUKOM NOHUMAEMCA 6CAKOE
HEROOBUMNICHOE CKONJEHUE CHe2a U Ab0d, COXPAHAIOWeecs HA 3eMHOU
HOBEPXHOCMU NOCIE CMAUBAHUSA OKPYHCAIOWE20 CHENCHO20 NOKPO6A.
CHEXHMKH MOTYT COXPaHATHCS U B TEYCHHE YaCTH JIETa, MOTYT H nepele-
TOBbIBATH. B ropax CHEe)KHHKH M3 rofla B TOJl CYLIECTBYIOT B OJHHX H TeX
K€ MECTax, M3-3a Yero MX MHOraa MyTaloT ¢ jgeaHukaMu. Ho neaHuku —
3TO MHOTONIETHHE CKOILIEHHS JIb/1a ATMOC(HEPHOTO IPOMCXOXKIEHHS, 0012~
Jarlke coOCTBEHHBIM ABHKeHUeM. HaleXHbIM NPH3HAKOM JICAHHUKA
CIIYKHT Hanmuuue 00IacTell akKyMYJIAIHHA W abndauuH, pasaeieHue Ha
KOTOpPBIE BO3HMKAET JIMIIL B MpOLecce IBIKCHUA Jbja. B CHeXXHMKaX Xke
pasneieHre Ha 00JACTH MHTAHHA W CTAHBaHHUA OTCYTCTBYET.

Kak ussecrno (Ilymckuii, 1955), B 0OMHHAKOBEIX IIPHPOAHBIX YCIIO-
BUSIX XapakTep pexuMa (POLeCChl CHETOHAKOILIEHHS, TasHHUS U JIbI000-
pa3oBaHMs) JI€/IHUKOB M CHEXHUKOB B obuieM onMHakoB. Bmecte ¢
W3MEHEHHEM BHENIHHX YCJIOBUH CTPOCHHME CHEKHHKOB, TAK Xe KaK H
CTPOEHHe NeJHUKOB, H3MEHSETCS B IIMPOKMUX Npenenax. Tak, Ha Xp.
Cyntap-Xasra, 171 KOTOPOro XapakTepeH HH(HIBTPAHOHHO-KOHKEIs-
LMOHHBIH (N1eAsHO0M) THIT 6A000pa30BaHHs, CHEKHHUKH MOYTH LIETHKOM
COCTOAT M30 JbJa, MPUKPHITOTO K KOHIY JIETa TOHKHM TTOKPOBOM CHETa
(Kopeitma, 1963), a B oasucax AHTapKTHABI, TJ€ TbI000pa3oBaHHE
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[POTEKAET 0 XOJOAHOMY HH(MIBTPALMOHHOMY THIly, OHH B OCHOBHOM
CIIOKE€HbI KPYITHO3EPHHCTBIM HHOWILTPALHOHHEIM (HPHOM.

B pexume CHEXHHKOB B 3aBHCHMOCTH OT OCOOCHHOCTEH MX 3aNneraHus
BCYILYK PONib MOTYT HTpaTh 1HO0 3MMHHUE, THOO0 JIETHHE YCIOBHS.
CHeXHUKH, BO3HUKAIONIHE B pe3y/ibTare 3HAYUTEILHON METENEBOH KOH-
UEHTPAINH CHEra, MOTYT CyIIECTBOBATh IIPH BBICOKHX JICTHHX TEMIIEPATy-
pax (unorna no 20 °C). CHEXHHKH ceBepHbIX CKIOHOB (B CeBepHOM
NIOIYIIAPHH), COXPAHSIOIINECS B TTyOOKUX 3aTEHEHHBIX MECTAX, BEChbMa
HYBCTBHTEJIBHBI K MAJICHIIEMY YITy4IICHAIO IONO/ABI B TETUTBIA nepuoi. B
HOnuiickux Anbnax, rae CHEXKHHKH BCTPEYalOTCs Ha BHICOTaX 865—
2800 M, B 3aBUCMMOCTH OT MECTOIOJIOKEHUS BhIIEIEHB IBE OOIbIIHE
TPYNIIBL: 1) CHEXKHUKM CKIIOHOB, IUPKOB H KAPCTOBBIX JETIPECCHI, 3aIera-
IOIIHE B 3aTCHEHHBIX MECTax, H 2) CHEXXHHUKH MOAHOKHH CKIOHOB H
TTyOOKHX YILEJIUH, 3aeTaioniie B MECTaxX MOBbIICHHON KOHICHTPALHH
CHera, BO3HHKILEH 61aroaps METe LM H NTaJIeHHEO JIaBuH. 110 cpaBHEHHIO
¢ HayanoM XX B. CHeXKHWKH TIEPBOH TPYIIIbl CHJIBHO YMEHBUIMINCE B
pasMepax, TOIJ1a KaK APYTHE COKpaTHIINCE B OueHb Majioi cremeny (Gams,
1961). Ilpuumna storo — obmiee NOTEIUICHUE KITUMaTa MEPBOH ITOJIOBHHbI
XX CTOICTHSA, 3HAYMTENBHO YCHITUBIIICE abJIsILIMIO, TPH TTOYTH HEHM3MEHHBIX
(2 BO3MOXKHO, HECKOJTBKO YBETHICHHBIX) KOJIMYECTBE TBEPIBIX OCAIIKOB H
MOBTOPACMOCTH MeTenei. Takum 00pa3oM, METEOPOITOTHIECKHE YCIIOBHUS
TNIEPBOM IOJIOBUHBI K 0COOEHHO cepeuHbl XX cToneTns Obin Garonpu-
SITHBI IUIs CYILECTBOBAHUA HAaBEHHBIX CHEXXHUKOB,

[Tepexon oT CHEXHHKA K JIEHUKY NMPOMCXOANT HesaMeTHo. Cosep-
LIeHHO MpaBHNBHO momdepkusaer M.M. Kopeiima (1963), uto mexmy
JIE[IHUKOM M CHEKHHKOM HE CYLIECTBYeT KaKHX-JTHOO IPOMEXYTOYHBIX
(a3, MMEIUMX CAMOCTOATEIbHbIE OCOOEHHOCTH PEKHUMA U PA3BUTHS.
Takoe npomexyTodqHOE 0Opa3oBaHue He MOKET OBITH YCTOHYMBBLIM H3-3a
00Ib110KH M3MEHIHBOCTH CHEXHO-IESHBIX Tel. B 310Xy yMeHbiieHus
CHEXXHOCTH OHO MOKET IICPEHTH B KaTErOpHIO CHE)KHHUKA, B IM0XY YBENH-
YeHUs CHEKHOCTH TPEBPATUTCA B JIEAHHK,

Cramus CHCKXHUKOB — HEOOXOMMMBIH IIPOMEKYTOUHBIN 3TN MEXKITY
CYLIECTBOBAHHEM CE30HHOIO CHEXHOTO MOKPOBA H BO3HHKHOBEHHEM
neHuKOB. CHEXXHMKH PacnpOCTPaHEHEI BO BCEX COBPEMEHHBIX JIETHHKO-
BBIX paOHaX M 3aHUMaIOT OoJiee IHPOKHH (M0 CPABHEHHUIO C JICTHUKAMH)
BBICOTHBIH 10sAC. Tak ke kak u JeIHUKH, OHH CYILECTBYIOT B CBOCOOpa3-
HBIX KIHMaTHYCCKUX YCIOBHSAX, KOTOPhIE MOKHO HA3BATH JIETHHKOBEIM
KITHMaTOM.

Jeonuxogwtit Kaumam — 5mo KauMam HUBATbHO-2IAYUATBHOZ0 NOACA.
On hopmupyemcs 8 yc108uax 60IbUION CHENCHOCTU U HAMUYUSA 6 MEYeHUe
6ce20 z00a nodcmunaiowel NosepxHocmu 6 gude cHeca u avda. Haum
HCCIIeIOBaHusA, B 4acTHOCTH pabotsl M.B. Tponora, A.H. Kpenke,
B.I'. Xonakosa u ApyTwuX, MOKa3bIBAIOT, YTO JICAHUKOBEIH KJIMMAT B PA3HbIX
paioHax 3eMHOro mapa 00TafaeT psIoM oOIKMX YepT, JAIOUINX MPABO HA
€T0 BBLICIEHHE. JTa ODMIHOCTE ONMpENeNsLeTCs TeM, YTO T CYIIECTBO-
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BaHUS CHEKHHKOB M JIEJHUKOB HEOOXOIMMO COBEPILICHHO ONPENETIEHHOE
COOTHOIIIEHHE DanaHca Tema | BIIary, 3aK/l04CHHOE B JIOBOJIBHO Y3KHX
npenenax.

JleIHVKOBbIH KJIHMAT CO3JACTCH HE TOJIBKO OOMIEKIHMATHYECKUMH
(haKTOpaMH, HMEIONIMMH 30HATBHBIA W NPOBHHIHMAIBHEIH XapakTep, HO
B GonbILeH Mepe BIMSHHEM MECTHBIX OCOOCHHOCTEH, HAMpUMep MeTere-
BbIM [IEPEPACIIPEICTICHHEM CHETa B FOPax U 3aTCHEHHEM HEKOTOPBIX YacTeH
CKIIOHOB. B pe3ynbrare 4epThl JeJHHKOBOTO KJIMMAaTa OKa3bIBaIOTCA
OIMHAKOBO XapaKTEPHBIMH M /U1 MAIBIX JIETHAKOB H CHEKHHKOB, JICHKAILINX
HA H3KUX YPOBHSIX, M IUTS JIC[HUKOB, 3AJIETAIONIMX CPABHHTE/ILHO BBICOKO.

Bnuskue 3nayenns Garanca Tenna | BJIard MOTYT OBITh HTOIOM CaMBIX
pa3HBIX MpeJeNIoB H3MEHEHHSA HX COCTABIIAIONIMX, 9TO MPSIMO OTPAKACTCSA
Ha pe)KUMe CHEXXHO-JIeITHBIX 00pa3oBaHuii. UepTsl e THUKOBOrO KIIMMaTa
pasIHYHBIX PAHOHOB ONEICHEHHS HAa Pa3HBIX MIMPOTax Gonee CXOMIHBL
yeM B KOHTHHEHTATBHBIX H MOPCKHMX 00JIacTsX.

Haumyguim o6pa3oM JieTHUKOBBIH KITMMAT XapaKTepH3YIOT YCIOBUsA
Ha YPOBHE CHETOBOW JuHMH. KpoMe TOro, KnMMaTHYecKHe MoKas3aTeu,
COOTBETCTBYIOIME TOMY YPOBHIO, TIO3BOJISIIOT CPABHHBATh MEXK Y Co60H
pasJIMYHBIE paioHbl ojeJeHeHHs. Takum 06pa3oM, BECbMa Ba)HOE
3HaYeHHE B MpoOiemMe CHEXXHOCTH 3E€MHOrO 11apa H CYIIECTBOBaHUA
7IeJHAKOB TIPHOOPETAET BOMPOC O CHETOBOW JIMHUK U XHOHOC(EpE.

CywecmeogaHue JIeOHUKO8 U XUoHocgepa

[oHMKEHHE TEMIIEPATYpPbl BO3/IyXa C BEICOTOH NpPH OJHOBPCMCHHOM
BO3PACTaHUM TBEPHABIX OCAAKOB IPUBOIMT K TOMY, YTO Ha HEKOTOPOM
YPOBHE TasHHE CHETa YPaBHOBELIMBACTCS €10 BhiNaaeHUeM. B ciioe atMo-
cthepbl, pacmoIOKEHHOM BbILLE, B LIEJIOM 3a TO/ NOCIOJCTBYIOT YCIOBHS,
GnMarompUATHBIE TS CYILECTBOBAHHA BOIBI B TBEpAO# daze. M.B. JlomoHo-
COB Ha3Ball TAKOM CJIOH «Mopo3HBIM cioeM armochepe». E.C. I'epuer
(1930) man eMy METKOE Ha3BaHHE «CHETOM3OBITOUHOIO /1051 aTMOCHEPBI».
Hakoren, C.B. Kanecuuk (1939) BuepBbic BBel MOHATHE «XHOHOC(HEPa».

B nepsonauansroi penakunn C.B. KanecHuk onpenenun xuonocdepy
Kak cioi ceobomHo# aTMocdepsl, 00nagaloMui TaKHM COYETAHHEM
KIHMATHYECKHX 0CODCHHOCTEH, TIPH KOTOPOM I'OJIOBOE KOTMUECTBO TBEP-
IbIX OCAKOB, KOTOPOE MOIJTIO OBl BBINACTh Ha TOPH30HTANIbHYHO M HE3aTe-
HEHHYIO MOBEPXHOCTH, MPEBBIIIAET UX BO3MOXKHYIO CPEIHION TOIOBYIO
yOBUIL ¢ TOM ke MoBepXHOCTH. BriocneacTsuu oH yTounun (KanecHuk,
1961), uto HuxkHsAs TpaHKIa XHOHOChepbl GOPMHPYETCS MO BIUIHHEM
YCJIOBUH, TOCMOCTBYIONINX B CBOOOAHOM arMocdepe, a CHEroBas JINHUA
nipeacTasaser co00il ypoBeHs HyneBoro 0OanaHca TBEPAbIX OCAIKOB,
00yCITOBNEHHOTO B3aHMOJICHCTBHEM KIMMaTa H penbeda.

Xuonocgepa ssnsemcs yacmoto mponocgepnl, 8 npederax Komopou
npu 61a20NPUAMHOM penbede 803MONCHO 3aPOAHCOEHUE U CYIecmBosanue
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neonuxos. OHa OKpysKaeT Hally TUTAHETY HEMPEPBIBHOH 000104KOH pa3Hon
MouHocTH. BepxHss rpaHuna xuoHochepsl onpeaensercs TeM, 4TOo
KOJTMYECTBO OCAIKOB, TOCTHTHYB Ha OMPEAENeHHON BBICOTE (HEOIMHAKO-
BOH B pa3HBIX paifoHax 3eMJIH) MaKCHMYMa, Jajlee C BBICOTOH YMEHBILIAET-
¢ M HAa HEKOTOPOM YPOBHE BHOBbH OKa3bIBaeTCS PABHBEIM WX YObLIH,
MIPOUCXOMIAMICH 30eCh BCIESACTBHE HCIIAPEHUA IOl BO3AEHCTBUEM COJIHEY-
HOH pagWalHH.

ABpPONIOTHYECKHX HAHHBIX, COOPAHHBIX K HAcTOAIIEMY BPEMCHH,
HEJIOCTATOYHO IS ONPEAE/IEH s BEpXHEel rpaHuIlbl XHOHOC(hepbl. MoXHO
Nperoiarark, YTO BBILIE BCETO OHA PACIONATAETCs B TPONMMUKAX H HHKE
BCETO — B MOJAIPHBIX obnacTax. OfHAKO M 3[eCh BBHICOTA €€ MPEBBIIIACT
3500 am, 0 9eM CBHIETEIBCTBYIOT YCIOBUSA HA AHTapKTHIECKOM MaTEpHKE,
B [IEHTpe KOTOPOTO €KETOAHO Bbinajaer 10 50 amm ocankos. MoOIIHOCTE
XHOHOCGEPH! B MOIAPHBIX 001acTAX He HUYTOXKHA, KakK moJjaraiyi paHee
(Llymckwuit, 1947), a gocTHraeT 3HaUUTEILHOH BEIMYHHEL. B T0 ke BpeMs
B TPONMHYECKOM IOSICE TOJILHMHA € OrPAaHUYMBAETCHA BECHMA BbICOKHM
NOJOKEHHEM HIDKHEH TpaHulibl, nogHuMaromeiics mo 6000 m u bonee.
Takum 00pa3oM, MOIIHOCTE XHOHOC(EPHI, IO-BUAHMOMY, JIEXKHT B
npenenax 3—5 kM W CPaBHHUTENbHO MAJ0 Pa3/IHYacTCs Ha[ Pa3sHBIMH
yuyacTKaMH 3¢MHOH moBepxHOcTH. Hanbonbme# ToNmuHbL OHA, MO-
BHIMMOMY, IOCTHTAET B 3KBAaTOPHA/IbHOM IIOSICE U B HU3KUX LIMPOTAX
yMepeHHOT0 Mosca.

OTBJIEUEHHOCTh TIOHATHS XMOHOC(hEpPhl U OTPOMHAsA POJIb MECTHBIX
ocobeHHOCTeH penbeda i KITHMara B CyILEeCTBOBAHHH JIEAHHKOB MIOPOJHIN
COMHEHHS B 11eJIeC000Pa3sHOCTH MCIOIb30BAHUA B IIALIMOIOTHUH 3TOrO
nousitus (byt, 1963; Hlymckuii, 1963). Cepbe3Hble HENOCTATKH MPU
onpenenenuun xuoHocdepsl U.B. ByT HaxoouT B TOM, 9TO 3TO MOHATHE
MCK/TIOYAET y4eT BIUSHIA MOACTHIIAMOLIEH IOBEPXHOCTH Ha aTMOC(EpHbIE
TMPOLIECCHI, B YACTHOCTH, OHO HE YUUThIBAET BIMAHHA BETPA, 3aTPYIAHSIIO-
111€T0, 110 MHEHUIO ByTa, CHerooTnosxexue Ha J1t000H POBHOM MOBEPXHOC-
TH, PacIoJIOKEHHOH B cBOOOAHOI atMocdepe. YTo kacaercs BTOpOro
sameuanus U.B. Byta, To, kak ormerii C.B. Kanecuuxk (1963), ono abco-
JIFOTHO HEBEPHO, TAK KaK MPH BEITIAAEHUH TBEPIBIX 0CAIKOB JOCTATOUHOM
JUTMTETbHOCTH WX HHTEHCHBHOCTH CHETOOTJIOKEHHUE OyIET MPOUCXOINTh
npu 11000# CKOPOCTH BETpa.

bosiee cepre3Ho nepBoe 3aMeyaHne byTa, HO IPOTHB HETO TAKKE JIETKO
BO3pa3uTh, TAK KaK XHOHOC(EPA BEIBOOUTCS He U3 UICANBHBIX YCIOBHUi
arMoc(epsbl, a H3 peaNbHO CYIIECTBYIOIHX YCI0BUM, CKIIaIBIBAIOIMXCS
O BIMAHHEM Makpopenbeda H 00med UMPKYISALUUH BO3IYHIHBIX Macce,
B CBOIO Ouepeb, OnpenenseMol COOTHOMIEHHEM CYIIH H MOpsA, TOp H
paBHHUH U np. [109TOMY, HaNpHMep, HIKHAS TPAHULIA XHOHOCHEPHI TOHH-
KAeTCs B HATPABJIEHUH K 0CAM (POHTATBHBIX 30H B aTMOC(EPE U TOBBI-
IIAeTCs 10 Mepe yaleHUs oT 001acTel pa3sBUTHs HHTEHCHBHOTO LIMKJIOTe-
He3a u ucrounnkoB Biaard (Lymckuii, Kpenke, 1965), a B cBa3u ¢
JMHAMHYECKUM MTOTBEMOM BO3AYILHbIX MACC HaJl HABETPEHHBIMH CKJIOHA-
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MH TOP, BBI3bIBAIOIIMM MOBBILIEHHOE 0CaJKOOOpa3oBaHUE, HIKHHH
ypoBeHb XHOHOC(EPBI PacrionaraeTcs 3CCh HWXKE, YeM Hajl paBHHHAMH
WK BHYTPEHHUMH YacTAMH ILIOCKOTOPHH.

(OUKTHBHOCTD NOHATHA «xuoHochepay» IL.A, [IyMCKHi BHINT B TOM,
yTO XMOHOC(]EPa HE MOXKET HMEThb HETIPEPBIBHYIO HHIKHIO TPAHHILY H3-
3a BXOXK/IEHHS B HEE yJaCTKOB 3eMHOH MOBEPXHOCTH H ONyKaHHs ee B
nossipHO#l o6nactu FOxHoro molymapus A0 ypoBHA mopsi. OaHako
xuHoHoC(Epa Kak TeopeTHdeckas adCTpaKIMs XapaKTepU3yeT HE TOJBKO
YCIIOBHA CYIIECTBOBAHHS JIEJHUKOB B TOM WJIH HHOM MECTE, HO M yCJIOBHS
BO3HUKHOBEHHS H Pa3BHTH JIEAHUKOB TIPH HATMUMH JIPYTHX O1aronpusr-
HbIX BO3MOXKHOCTEH. B 9TOM CMEICTIE OTHIOAbL HE abCypAHO 3BYYHT
BLICKA3aHHAS MHOI) MBIC/Ib O TOM, YTO B AHTApKTH/IC HHKHSS rPaHUNA
XHOHOCOHEPHI «IPOXOANT HUXKE YPOBHSA MOpPS». ITY MBICIL ClelyeT
NOHUMATh TAK, 4TO 0J1arONpUsTHEIE YCIIOBHS /s OJIe/ICHEHHA B AHTapKTH-
Ke CYIIECTBYIOT HE TONBKO BILIOTH IO COBPEMEHHOTO YPOBHS MOps, HO
cyuiecTBOBaNH Obl M Ha Gonee HU3KHX yPOBHSX, eciu Obl, ckaxeM,
IPOM30LLIO OHIKESHHE MOBEPXHOCTH MHpPOBOro OKeaHa.

Takum o6pasoM, Ha 3emie, B TEPMOJAHHAMHYECKHX YCIIOBHAX ee
MOBEPXHOCTH, HET MECTa, T MOHWKEHHE TEMIEPATyPLI HE IIPHBENO Obl
B KOHIIE KOHIOB K OJIeIcHEHHIO. [Ipy CONPUKOCHOBEHUH HIDKHEH IPaHHMIIbL
XHOHOC(EPDI € 3¢MHOH MOBEPXHOCTHIO BO3HHKAET AIUTENBLHBIN POLECce
X B3aHMOJIEHCTBHS, B PE3yabTATE KOTOPOTO XHOHOChepa Bee bonee cHu-
’KaeTcs 3a 6apbepoM rop, |, B KOHEUHOM CYETE, ITO MPHBOJIHUT K pacipocT-
pPaHEHHIO JIEAHUKOBBIX NMOKPOBOB, II0 pasMepaM COMOCTAaBHUMBIX €
COBpeMEHHBIMU [ peHTaHACKMM M AHTapKTHYECKHMM.

[TonsaTHe «xHOHOChEPa» UMEET 0CO00 BAXKHOE 3HAYEHUE [IPU pa3pa-
60TKe Teopum oneeHeHus (UmkoB, 1963), Tak Kak onpeaensier KIHMaTH-
4eCKHE MpeIebl BOSHHKHOBEHHUA eAHHKOB. COBpeMEHHOE MOJIOKEHHE
XHOHOC(EPHI, HapUMeP, CBUIETENBCTBYET O TOM, YTO YCIOBUSA UL XKH3HH
nennukoB B IOxkHOM nonymapuu 6osee 01aronpHATHEL, ueM B CeBEPHOM.
OueBHaHO, TOOOOHBIE e Pa3IHIHs B MOJ10KeHHH XHoHochepsl B CeBep-
HoM u FOsxHOM oy uapusx ObLUTH XapaKTepHBI JJIS BCEro 4eTBepTUIHOTO
NePUOa M KOHIIA HeoreHa (MOCKONMbKY KOH(QHIYpalus CyLIH H MOpS H
XapaxkTep 00IeH UMPKYJIALHH aTMOC(hephl 32 3TO BpeMs CYIIECTBEHHO
HE MEHSINCH), YTO HEM30EKHO OTPa3HIOCh HA OCOOEHHOCTAX IBOJIOLHH
OJICIEHEHHSA B OTHX MOJYLLAPHAX.

B Hayke OTCYTCTBYIOT JOCTOBEPHBIE METOIBI I BBIYMCICHHUA
BBICOTHI HH)KHEH IPaHHIIbI XHOHOC(EPBI B TEX palOHAaX, TIE HET JIEIHUKOB.
31€ech 115 BBIYMCIICHHUS 3TOTO YPOBHS HCIIOB3YHOTCA JAHHBIE O CHETOBON
JHHUY B ropax WiH QUPHOBOI JIMHHUH Ha JIEIHUKAX, YTO MOXKHO NPHHATH
Tuime B nepsoM npubmmwkennu. Ucciaenosanus Ha Ilonsprom Ypane
nokazamu (Tpoumkmii, 1963), 4TO BHICOTY HHKHENO YPOBHS XHOHOC(EPBI
MOXHO TTOJIyYHTh PACYETHBIM [TyTEM JIHILb [PH HCIIOIB30BAHHH HaJeXKHBIX
JaHHBIX O CHETOHAKOIUIEHHH B TOpPaX Ha Pa3sHbIX BBICOTHBIX YPOBHAX.
Benencrere 3sHaunTensHOTO NEpepacipeieneH s CHEra B pe/iesiaX FOpHOH
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JOIHMHBl WIH IUIAaTO JaHHbIe 00 aKKyMYNSIIMH CHeTa Ha THX y4acTKax
HaJI0 NepeCcUYUTHIBaTh Ha BCIO IUIOMIA/Ib JTOTHHEI BMECTE CO CKIIOHAMH HITH
Ha BCIO IUIONIAMb IUIATO, a MOTYYeHHYIO BeIMUHMHY OTHOCHTH K CpelHe-
B3BEIIEHHOH BBICOTE paccMaTpHUBaeMOro y4JacTka NOJHHBI WM 1uiato. B
pe3y/bTaTe CpaBHEHHS BEJIMYUH U1 HeCKOJIBKHX BBICOTHBIX YpOBHEH
TII0JTy4aeM BepTHKAIIbHbIH IPaJIUeHT CHETOHAKOIUIEHHS, C TIOMOIIIBIO KOTO-
pPOTO IIPH CONOCTABIEHHH € IPAJHEHTOM abIsALUH MOXHO BBIYUCIHTH
HUXKHIOK TpaHUIly XHOHOocdephl. Jta rpanulia Ha [lonspuoMm VYpane,
BBIYUCIIEHHAs TaKUM 00pa3oM, okazanack paBHoi mpuMepHo 2000 u, gyto
nouTH Ha 1000 m BEIIIE 3ajleraHHA JeJHHKOB.

He ronbko Ha [TonspHom Ypaie, HO U B OONBIIHHCTBE APYTHX paiOHOB
JIeTHUKH JIEXKAT HHKE XHOHOCOEPBI, 4TO CO3AAET BIEUATICHHE OTCYTCTBHS
MEeX1y HUMH NPHYUHHOH CBA3H. B nefCTBUTENHHOCTH Takasd CBA3b
cyuiecTByeT (0cOOEHHO B HCTOPHYECKOM aCMEKTE), HO B PeasbHbIX YCIO0-
BUAX ocobeHHOCTH Me3openbeda, Me30- U MHKPOK/IMMATA NPUBOAAT K
3HAUMTETbHOMY M3MEHEHHIO HIDKHEro Mpejiesia BO3MOXKHOIO CyLIeCTBO-
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Ce30HHBIH CHERHEI MOKPOB :I AKBATODHH, 3aHATHIE MOPCKHMH ThIAMH,
i i L IUMHIA MAKCHMYM (CE30HHRIE /Thjikt)
_ YCTOHHHBEIH l:l AKBaTopHH ¢ aficbeprammu,
B CpemHeM 33 nepuojl HabmoneHnH

HEYCTOHYHBEIH
#== %" [panuua 3aMep3aHHA PeK H 03ep
- JlenHHKOBEIE NOKPOBL ¢ IOCTOAHHEIM = 2 L P pe
3aNMeraHncM CHETa =z BricoTa HinNEi NOBEPXHOCTH
MOPOIHOTO CTIOR aTMocheps (kM)

Puc. 1.29. CHer 1 neg Ha 3eMHOM Liape B deBpane

BaHus NenHukoB. OcobeHHO OOJBIIYI0O POJb B 3TOM HIpaeT mporecc
METENIEBOro NepeHoca i KOHLEHTPALIHH CHETa B YCIOBHAX ITyDOKo pacyJie-
HEHHOTO ropHoro penbeda. [1o3TOMy pe3KO pasIHYHBIM OKa3biBAETCA
OTHOLLICHHE K XHOHOC(Epe MOKPOBHBIX H TOPHBIX JICIHHKOB,
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JlennukoBbie IUTHI [ peHIaHIuN U AHTAPKTH]bl, MHOTHE JIETHHKOBEIE
Kynosna ApkTukH U CyOaHTapKTHKH, JIEIHUKU IJIOCKHX BEPIIHH B
BBICOKOTOPBSX M JICTHHKOBHIE IMANKH HA OJMHOYHBIX BYJIKAHHYECKHX
KOHYCaX, KaK MPaBHIIO, JISKAT B IPEIENIaX XMOHOC(EPh! UM OYEHE OJTH3KO
K €e HIDKHEMY YPOBHIO, 9TO OTPaHHUYHBAET BOBMOKHOCTH CYIIIECTBOBAHHSA
TIOKPOBHBIX JIEAHHKOB 110 MEPe MOBbILIEHHS XHOHOC(EpPb! B HAMPABICHHH
K 3kBaropy. [1o moncueram ['K. Tynmnckoro (1963), B Cerepnoii EBpazun
CYILIECTBOBAaHHE JIETHHKOB MTOKPOBHOT'O THIIA MPH COBPEMEHHBIX KITMMATH-
4ECKHX YCIOBHAX BO3MOXHO JIMLIb B TeX PaiioHax, rie HIKHSIA TPaHHIa
xuoHochepsl He mogHUMaeTcs Boiliie 800 .

I'opHBIE NeIHUKY NOBCIOAY HA 3€MHOM IIape OMyCKaloTCsA HIDKe
XHOHOC(EPBI, U CBEJEHHS O UX BLICOTHOM TMOIOKEHHH, ECTECTBEHHO, HE
MOTYT JaTh XapaKTepUCTHKM XxuoHocdepsr. Ho s aHann3a coBpeMeHHBIX
YCIIOBHH CYIIECTBOBAHHS JIE[JHUKOB 3TO HE TakK yX M BaxkHo. [opasno
OciiblIee 3HaYCHHE HMEIOT JaHHbIE O CHErOBOH JIMHWH B TOpax, (PUpHOBOIT
JHHHH W TpaHUIIE NUTAHHUA HA JIeJIHUKAX.
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Ce3oHHHIH cHewHLIf NOKPOB D AKBATODHH, 3AHATEIE MOPCKHMH [1h/18MH
. . SHMHHH MAKCHMYM (CE30HHbIE TTBTEL)
g FETOMAABbIH l:] AKBATOPHH C aiicOepraMu,
B CpenHeM 3a nepuoj Habmonerni

HEYCTOHYHRBRIHA

»#== ™" [pannia 3aMEPIAHHT PEK H 03Ep
- Jle/AHMKOBBIE IOKPOBBI © NOCTOAHHBIM
3aleraHHeM CHera BhicoTa HEKHE NOBEPXHOCTH

~— o crios arMocdepst (kM)

¥

Puc. 1.30. CHer ¥ neq Ha 3eMHOM LLIape B aBrycre

Takum o6pa3zom, xHoHOChepa Kak «MOPO3HBIN» MITH «CHETOU30BITOY-
HEI» clloi aTMocgeps! peansHo cymectsyeT. [Ipeacrasnenue o ee
COBPEMEHHOM IOJIOKEHHH JIAIOT KapThl, XapaKTEPHU3YOlHe HHBAJIBHO-
MIsIKalIbHbIC SBICHHS Ha 3¢MHOM Iape B (peBpaJie ¥ aBrycre, HOMEILEH-
Hble B ATiace CHEXHO-JIEJOBBIX pecypcoB Mupa (puc. 1.29, 1.30).
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Yactp 1. Ce3onHblii cHeXHbIH MOKPOB 3eMian

O6nacTn MMTaHKs NETHUKOB HE 00513aTeIBHO HAXOAATCS B XHOHOChEpe,
2 OTKJIOHSATOTCA OT HEe B 3aBHCHMOCTH OT LIMPOTHOTO MOJIOKEHHS, CTEIICHU
KOHTHHEHTAITbHOCTH KJIMMaTa, MOP(OJIOrHYECKHX THIIOB JIeJHUKOB H TIp.

CHezo0e6asn u ¢hupHoeas nuHuu

PexumM cHEKHO-TeHBIX 00pa3oBaHUi JOCTATOYHO MOJIHO XapaKTe-
PHU3YIOT ISITh TPAHUYHBIX YPOBHEH: BBICOTBI CHETOBO# U (PMPHOBO#H JTMHHIA,
TPaHHLIbI THTAHHUSA, CHE)KHMKOB H CE30HHOI0 CHEXHOTO NoKposa. Hekoro-
pBle U3 3TUX ypoBHEH paccMmarpuBaroTcs B paborax C.B. KanecHuka
(1961) u IT.A. IIymckoro (1963).

CHezo6an TUHUA — MO YPOEeHb 3EMHOU NOGEPXHOCMU, BbIULE
KOMOP020 HAKONIEHUE MEEPObIX amMOC@EPHbIX 0caokos npeobiradaem
HAO ux masanuem u ucnapenuem. CHeroas THHHMS HOPMHPYETCA 1O
BO3/ICHICTBHEM KJIMMATHYECKUX OCOOEHHOCTEH NaHHOW TEpPHTOPHUH, a
TaIKIKE €€ MAaKpO- H Me30penbeda. ITOT YPOBEHE HMEET 0COOeHHO DoMbIIoe
3HAYEHHE, TaK KaK CIyXHT HHTETPaIbHBIM MOKa3aTesleM, CyMMHpPYIOLIUM
BCE 0COOEHHOCTH KIMMaTa H HX H3MEeHeHHe BO BpeMeHH. CHeropas JTHHUs
NPEACTABIACT COOON OTPaKEHHE HHKHETO YPOBHS XHOHOCHEDPHI B peallh-
HbIX YCJIOBHAX pefbeda 3eMHOH MOBEpXHOCTH. BBICOTHOE monoXxeHHe
CHETOBOW JINHUM CIIE/LYeT ONPENENATh KAk CPETHEE 32 MHOTOIETHHH IIEpH-
OJ1 ¥ KaK CpCIHEE U3 ee NONOKEHHH B Pa3HbIX YCITOBHSAX pelibeda paccMat-
pHBaeMOro paHoHa. YPOBEHb CHETOBOH JIWHHH B KOHKPETHBIH IO,
H3MEPEHHBIH B KOHLIE TETUIOTO IIEPHO/A, HA3BIBAETCA €r0 HAWBBICIINM
TIOJIOKEHHEM TPaHHULIbl CE30HHOTO CHEXKHOTO MOKpoBa. EcTecTBenHo, UTo
3TOT YPOBEHB B 3aBHCUMOCTH OT KOHKPETHbIX YCIIOBHIT I'0/Ia MOKET pacIio-
7laraThCs W BBILIE, U HUXKE CHETOBOH JIMHMH.

Koneuno, npuseneHHoe BhllIe ONpeAeleHHE CHEroBOi THHHH Kak
CPEIHETO €€ TOJIOAKEHMS 33 MHOTOJIETHHIT MIEPHOJT BechMa yCoBHO. Bep
[p¥ MHOTOJICTHEM OCPETHEHHH TaKas JIHHHA HE MOKET JIEKaTh Ha CBOOO1-
HOHM OTO JbJla OBEPXHOCTH, TaK Kak 31eck obpasyercs nenHuk. U Bee
K€ BO MHOTHX Clly4asXx CHETOBas JMHHS XOPOUIO MPOCIEKHABACTCA Ha
FOPHBIX CKIIOHAX Ha OIM3KHX BBICOTHBIX YPOBHAX. [IpHuKH [UT Takoro ee
CYLICCTBOBAHMS HA OJAHOH M TOH e BBICOTE HECKOIbKO: CTAUBAHHUE B
OTACIBHEIE TOJIbl CHEXHOTO MOKPOBA BEHILIE CHEIOBOH JIMHHH, OOKOBO
OTTOK CHETa K pyCliaM JICIHHKOB («MNUTAOIINE (MPHOBBIE TIONA»), CXOI
TIaBWH WM METeJIeBBIH CHOC H30bITKA CHETa Ha 00J1ee HU3KHE YPOBHH.

Dupnosas TUHUA — MO MHO20ICMHEE NONOHCCHUE HUNCHEU
epanuybl obracmu gupHosozo numanus Ha redHuxax. B XIX B.
CUHTAIIY, YTO OHA COBIAMAET C YPOBHEM HYJIEBOro 0asaHCa OT/I0KEHHBIX
TBEPIBIX OCAAKOB Ha JIEAHMKOBOH TOBEpXHOCTH., OIHAKO HA MHOTHX
TeTHHKaX, UMCIOIINX 30HY JIEAAHOTO MHTAHUS (KHATOKCHHOIO Jba»),
(MpHOBAs JIMHUS TPOXOMHT BILLE TOTO YPOBHS, HA3KIBAEMOT'0 I'PAHHAIICH
nutanud. [locnennnii pasnenser obnacTH akkymyIauuu U abIauuy Ha
neaHuKax. Takum 0Opa3oM, He QUPHOBAS JIMHUSA, A ZPAHUNA NUMAHUA
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qeIAemca ypoeHem Hy1eeo2o bananca eeujecmsda HA 1€0HUKOEOU
nosepxwocmu. Ho B nuTEepaType HNPOLLIBIX JIET 00NbIIHHCTBO
KOHKPETHbIX JJAHHBIX OTHOCHJIOCh HMEHHO K (HPHOBOH JIMHHH H TOPa3ao
MeHbIIIE — K IPaHuIIe THTanus. QUPHOBAs TMHHS, TAK e KaK M CHETOBa,
B CHIY CBOEH IPHPOABI NpPEJCTaBIACT COOON HHTETPANBLHYIO Xa-
PAKTEPUCTHKY KIMMaTH4eCKUX PasiHIni OT/IE/BHBIX JICT. IMonoxenue
7Ke TPaHULIBI ITNTAHMSA MOXET UCIIBITHIBATH TOPa3ao OOJbIIME KoNeOaH .

Bricomuoti zpanuyen CHeNCHUKO8 HA3bI6Aemcs HUNCHUL npeoen ux
pacnpocmparenus. OH 3aBUCHT OT 0COOCHHOCTeH MUKPOKJINMATa M MHKPO-
penbeda MOBEPXHOCTH, NPOABIAIOMMXCS IMaBHBIM 00pa3oM B Buje
MeTeneBOM M JJABHHHOM KOHIICHTPAllMH CHera WM 3aT€HEHHOCTH OT
BO3JEHCTBHS COMHLA. B TeruIblii IePHOI IPaHHLIa CHEXHHMKOB ABIIACTCA CaMbIM
HH3KMM M3 TIOTPaHHYHBIX ypOBHEH CHEXHO-NeAsHbIX obpazosanui. [1o
caMOM e TIOBEPXHOCTH CHEXXHUKOB HUKAaKHE MPAHHLEI HE TIPOXOMIAT, TaK
KaK 37ech HeT TuddepeHuyaluy Ha 06acTH akKyMYJAIHH 1 abnauuu.

T panuya ce30HHO020 CHENCHO20 NOKPOBA — SMO Huunufmuﬁ ypoeeHsb
€20 3ane2anus 8 KaxXcovlil KOHKpemHblli Momenm. B TEIUIBIH epuon rona
3Ta rPaHHId COOTBETCTBYET MOHATHIO ThUla CHETOTAAHUA Ha paBHUHAX
(KysemuH, 1961). B ropHbiX 001acTsx rpaHulia CE30HHOTO CHEXHOIO
MOKpPOBAa OCEHBIO M B Hayale 3UMMBbI OBICTPO OMyCKAaeTCs BHH3, & BECHOH U
NeTOM MEIJICHHO MOJHUMAETCSA BBEPX, NPUYEM €€ TMOAHATHE HEPEIKO
NPEPHIBAETCS TETHUMH CHETOIIaJaMH, BHOBb OIIy CKAIOIIMMH 3TY IPAHHUILY.
K KOHIIy JieTa rpaHuLia Ce30HHOTO CHEKHOTO I0KPOBa IOCTHTAeT HaUBbIC-
ILICTO TIOJIOKEHHS; HA JieIHUKAX OHA BCETAA PaclloNaracTcs HUKe, YeM Ha
CBOOOIHOH OTO NbJa NOBEPXHOCTH.

13 W3105KEHHOTO BHJIHO, YTO TIOJIOKECHHs CHETOBOH M (DPUPHOBOM
JMHUH, a Takke TPAHUIIBI CHEKHHKOB MpeCTaBIIAI0T coDOH cpenHue
MHOTOJIETHHE 3HAYEHWS STHX BEICOTHBIX YpOBHeH. I'panwua nuraHud Ha
JIeAHUKAaX MOKET ObITh HCIIONB30BaHa M KaK MHOTOJIETHHI NOKasaTellb, H
KaK ypOBeHb KOHKPETHOTO roja. I'paHuLia jXe¢ CE30HHOTO CHEXHOTO
MOKpOBa JOJKHA ObITh 00A3aTENBLHO ONPUBA3aHA K ONpEAECIeHHOMY
BPEMEHH M TIOITOMY YIOTPEOIIATECS C yKa3aHueM JaThl HabmoaeHus. IToT
YPOBEHb COOTBETCTBYET HECKOJTEKHUM HCIIO/b3YEMBIM IIOHATHSM: BPEMCH-
Has, ce30HHAsA, UCTUHHAS, MECTHAs CHEroBas I'paHMIA.

B 3aBUCHMOCTH OT METECOPOITOTHYECKUX YCII0BHI 3UMBI H OCIIEIYHO-
LIEro JIeTa rpaH1La Ce30HHOTO CHEXHOIO NOKPOBA Ha JIETHUKAX B KOHLIC
1IepHo/ia abnsiMu MOXKET 3aJieraTh W HIDKE, U BbIIEC (QUPHOBOM JIHHHH.
Tem cambiM cooTHOLIEHHE IUTOIANEH 00acTel aKKYMYIIAIHMHU 1 a0
B TOM HJIM HHOM TOAY CHJIBHO OTJIMYAETCs OT CPENHCTO MHOTONETHErO.
Ilocie MHOrOCHEKHOM 3UMBI H XOIIOJHOTO JIeTa K KOHILY TIepro/ia abisiiuu
1101 CHETOM MOXET 0Ka3aThCs H 9acTh paHee cTaupapiiero cuera. [locue
MaJIOCHEXHOW 3MMbI M TEIUIOTO JIETA FPaHMlia CE30HHOTO CHEMHHOTO
MOKpoBa, HA00OPOT, MOJHUMAETCS BBHICOKO B 00JIaCTh NMMTAHMs JIEHUKA
(puc. 1.31), npu 3TOM HEKOTOPHIE Maible JICIHUKH MOTYT LieJHKOM
OKazaThesi B 00nacTy ab/IAIMU JaHHOTO roja.
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3HaYuTENbHbIE OTKJIOHEHHS HAWBBICIIETO TOJOKEHHS I'DAHHIIbL
CE30HHOTO CHEIKHOT'O OKPOBA B OTIEIBHEIE TOABI IPHBOAAT K HEKOTOPLIM
W3MEHEHUSIM B BbICOTHOM MOJIOKEHHH (UpHOBOH IuHMK. Tem He MeHee
¢dupHOBas nuHMsA OTIMYaeTcs OONMBIION CcTaOHIBHOCTRIO B IMIAHE H OT
roaa K roxay, uto noauepkusaroT C.B. Kanecnuk (1963), ILLA. Wlymckuii
(1947), A.H. Kpenke (PykoBoacTgo..., 1966). Ilpuanna 3akniouaercs B
00lee POBHOW MOBEPXHOCTH JleIHUKA 110 CPABHEHHIO C OKPYKAIOLIMMH
CKJIOHaMH, a TAKXKE HHEPLIHOHHOM 3(pdeKTe TOBEPXHOCTH JIbJ1a, CTVIa*KHBA-
JOIIEM YCIIOBHSA 0OHAXeHHOH noBepXHOCTH. Kpome Toro, Oomnelinyio ponb
HIPaeT MHEPIIMOHHOCTH MPOLECCOB BHYTPEHHETO MacCOOOMeHa; HamnpH-
Mep, TIPH JeTPaaaluy ojeeHeHus ((UpHOBas TMHHUA U TPaHULA THTAHHA
MOBBIMIAIOTCS TOPA3A0 MeAJieHHee, YeM MPOHCXOJNUT YTOHYEHHE KOHLA
JIEAHUKA.

M.B. Tponos (1954, 1960) Bbiaenun B HIKHEH YacTH XHOHOCHEPHI
ZIBa YPOBHS: IEPBBI COOTBETCTBYET HyJIeBOMY DallaHCy TBEPIBIX OCaIKOB
Ha XOJIOIHOH JISTHUKOBO# MOBEPXHOCTH, 2 BTOPOI — Ha CKallbHOM MOBEPX-
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Puc. 1.31. llegHuk B KoHUe Nepuoga abnauuu. Cneea nnaHoBLIA, a cnpasa
NepcnexTUBHbIA CHUMKW neaHuka MIY Ha MonspHom Ypane

XOPOI.IJO BUAHLI ABe MPAHULULL: TpadHMua NUTaHWA NeaHuKa, oTaenAwLwan TEeMHbIW neg
obnacTv abnAUWK OT CBETNOrO HANOXEHHOro NbAa, U (PUPHOBAA NUHKUA, OTAENAKLaA
HanoXeHHLIA neg ot Gonee ceetnoro oupHa

nHocTh. Koneuro, xuonochepa (kak chepa) He MOKET HMET IBYX YPOBHEH,
HO 7IBa 3TH MOHATHA Hamo pasaenarb. Kak clipaBeqnuBo nokasaln
C.B. Kanecnuk (1963), ypoBeHb nepsoro pojia, mo TpoHOBY, — 370 GupHO-
Basi IMHUSA, @ YPOBEHb BTOPOTO poja — 3TO CHEroBas JMHHUA. Pasznnuyars
3TH YPOBHH 0COOEHHO Ba/KHO IPH PACCMOTPEHUH 3aPOXKICHHS U Pa3BUTHA
JIeJHUKOB, HOO JICHUK BO3HHKACT TOra, KOIJa 3eMHas MOBEPXHOCTb B
Te4YeHHe JUTUTEBHOTO BPEMEHH OKa3bIBAETCs HEJAJIEKO OT YPOBHS CHETO-
BOH JIMHMY. B nanmpHeHIeM ske HacTynaeT nepHo/l CaMOPa3BUTHS JIEIHUKA,
MPOIOIIKAIOIINICS IO TEX TIOP, TOKA B IIPOLIECCE Pa3pacTaHus U IBUKEHHUS
BHM3 JIeJIHUK HE OKa3bIBAETCHA 3HAYUTENLHO HYDKE YPOBHS (PHMPHOBOI
JMHUY (BEpHee, TPAHMIIBI MUTAHMS ), OTPAHHUMBAIOILCH €r0 POCT.

TMockonbky HenocpeaCTBEHHBIX JaHHBIX IS ONpe/ieNICHUs. CHETOBOK
JHHNE BecbMa Mano, M.B. Tpoxos (1954) npu BbIYKCIEHHH €€ BBICOTBI
HCTIONb30BAJ TAK HA3bIBAEMBIH KIIMMATOIOTHYECKHHA MeTOl. 3TOT METOI
3aKIIFOYaeTCs B BhlUEPUYUBAHUM Tpa¥Ka 3aBUCHMOCTH 4YHCIA JHEH CO
CHEIKHBIM TIOKPOBOM (TOJYYEHHOTO 110 JAHHBIM FOPHbIX METEOCTaHIINH )
0T abCOFOTHOM BBICOTBI H B 3KCTPAIIOIMPOBAHNY ITOr0 rpadHKa 10 ypoB-
HsI, Ha KOTOPOM CHET MOJKET JIe)KaTh B Te4EeHHe Beero rojia (T.e. 365 muen).

PUMEHEHHe 3TOro MeTo/a Ha MPakTHKE 3aTPYAHUTEIbHO BCIIEICTBHE

99



Yacrte 1. Ce3onnblii cHeXHblii MOKpoB 3em.au

MAaJIOr0 KOJIMYecTBa METEOCTAaHIHI B BEICOKOTOPhE H Hepenpe3eHTa-
THBHOCTH MHOTHX U3 HUX. HaumeHbmas ommOKa B onpeie/IeHHH BBICOThI
CHETOBOM JIMHHH TaKUM METOJOM MOXeT ObITh JIHMIIE B TOM CIIy4dae, eCIlIH
CHErOMEPHBIE NaHHbIE IIOTYYeHBI Ha YYacTKe, /1€ CHOC CHETa WJIH IIPHHOC
€ro U3BHE HE3HAUMTEJIEH, YTO HA TOPHBIX METEOCTAHIIMAX BEIICPKHBACTCS
JIATIEKO HE BE3E.

Bcenenctere Manoro KoIM4ecTsa TO4EK Ha TpaMKe IKCTPATIOISAIHIO
00BIYHO IIPOBOIAT ITMHEHHO, TOI/A KaK B AEHCTBHTEIBHOCTH C YBEJIHYE-
HHEeM a0COMIOTHOHM BBICOTHI TPaJIMEHT POCTA YHCHA JHEH CO CHEKHBIM
TIOKPOBOM HECKOJIBKO BO3pAcTaeT. IT0 00BSCHACTCS MOCTENECHHBIM YBEIIH-
JEHHEM 3ala3AbIBaHUS J]aT CXO/]a CHEXKHOrO MOKPOBA ¢ BBICOTOH, O 9EM
noipobHO rOBOPHIOCH BhIIIe. COOTBETCTBEHHO BEPTUKAIBHEIA IPaIHEHT
pocTa 4MClIa JHEH CO CHe)XXHBIM NOKPOBOM B Oonee CeBepHBIX paiOHax
J0JDKEH OBITH OOJIBIIIE 10 CPaBHEHUIO ¢ Doee IOKHBIMH (HMEETCS B BUILY
CeBepHOE noyIapHe); 3Ha4€HHe ero B MHOTOCHEIKHEBIX paiHOHaX JOJDKHO
NPEBBIIATh COOTBETCTBYIOIIUE BEIMYHHBI B MAJIOCHEKHBEIX paiOHax, U
Ha CKJIOHaX, o0OpalleHHBIX K BIArOHOCHBIM BO3AYIIHBEIM MaccaM, OHO
JOIKHO OBITH OOINBIIE, YeM HA MPOTUBOMONOKHEIX CKIIOHAX.

JlelicTBUTe IbHbIE PA3NHYHs HE TaK BEJTMKH, HO OHH BCE XK€ CYIIECTBY-
10T. Packernl ' K. Tymunckoro (1963) u M.A. I'meGoroii (1958) mokasanm,
YTO TPajUEHT YBelMYeHUs YMcia AHEH C YCTOHYHBEIM CHEXKHBIM
moKpoBoM Ha kaxable 100 m B monspubeix paiionax Poccum cocrapiser
16-20 ngme#, a B ropax y roxHbIx rpanun OvBmero CCCP — 8-10 gueit;
COOTBETCTBEHHO B AJIbIIax U B ropax KokHO# [ epMaHuy OH paBeH PHOITH-
sutenbHO 10 nuam, B Kapnarax — 8 ansim, Ha KaBkase u B Cpemedt Asuu
— 7-8 mHaM, a B ropax Bocrounoit Cubupu — 5—6 guaM (Ha 3amagHbIx
CKJIOHaX CHOMPCKHX Trop — 10 9 nHeit).

CpaBHeHMe BBICOT CHETOBOH JIMHHH, BEIMHCIICHHBIX «KJIMMATOJIOTH-
9ECKHM» METO/0M, C BHICOTaMH QMPHOBOH JTHHHU (MIH TPaHHUIILI
IIMTaHKU ) Ha JIEIHMKAX TOKA3bIBAET, 9TO MOCIEIHSA PacloNaracTcs MouTH
Bcerna Huke. ['K. Tymunckwuii (1963) nonaraer, 4to 3Ta pa3Huila BO3HH-
KaeT HM3-3a MeTelIeBOH U JIABHHHOH KOHLEHTPAIMH CHEra, MUATAIOIIEro
JIeTHHKH, a TaKKe U3-3a OIaronpHATHOH UM CYINECTBOBAaHHUS JICTHHKOB
OPHEHTHPOBKH CKI10HOB. OH CHHTAET MOTYyYEHHYIO Pa3HOCTh BHICOT MEPOi
KOHLIEHTPALIMY TBEP/BIX OCAJKOB Ha JIEIHUKaX H YTBEpKIaeT, YTO JIHIIb
IIPH KOHIIEHTPALMH, PABHOH €IWHHIIE, JIETHUKH MOTYT CYILIeCTBOBATh Ha
YPOBHE CHEroBoOii IHHHH; Ha BceX 00JIee HU3KHUX YPOBHAX OHH CYILIECTBYIOT
JMIb NIPY 3HAYMTETBHON KOHIIEHTPALMHU BBHINAJAIONIMX OCA/IKOB.

Ha camMom gene pa3nu4us B BBICOTHOM MOJIOXKEHHH CHETOBOH H
(GupHOBO# JMHHI BO3HMKAIOT HE TOJNBKO W3-33 KOHIIEHTPALMH OCAIKOB
HA JIEHHKAX, HO U H3-3a2 OXJIaXKNAIOIIEero BIMAHUS CaMO# JICTHHKOBOH
NOBEPXHOCTH, YTO BeCkMa fApKo mokazan M.B. Tpouos (1954, 1960).
JlennukoBas MOBEPXHOCTH BO3JEHCTBYET U Ha XapakTep IepeMeLieHHs
IPaHHIlBE] CE30HHOTO CHEKHOTO MTOKPOBA B TeIUibli nepuoj. Kak npasuno,
B OJIHO M TO JK€ BPEMS 3Ta TPaHHIAa Ha BHEJIEeJHHKOBOH MOBEPXHOCTH
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Bcer/ia Ha HECKOJIBKO COTEH METPOB BhIIlE, YeM Ha ITOBEPXHOCTH JICTHHKA.
ITo naaubiM M.B. Tponosa (1963), B 1957-1960 1. Ha pasHbIX abcomoT-
apIX BbICOTax B Gacceiine p. AkTpy (Asrait) Habmonanocs ciemyoniee
COOTHOIIEHNE YHCIIA JAHEH CO CHEXHBIM NMOKPOBOM 3a I0Jl Ha KAMEHHOH H
JIETHAKOBOH [TOBEPXHOCTAX:

Beicota, M Ha JIEJHHKAX BHE JICTHUKOB
2300 280 240
2600 300 260
2900 315 285
3200 365 325

ITH UU(PEI TOBOPAT O TOM, YTO Pa3HHUIA BHICOTHOTO MOJIOKCHUA
rpaHUIbl CE30HHOTO CHEXHOTO NOKPOBA Ha JIEJHHKAX M BHE JIEHUKOB
papna npubmmsuTentHo 400 4. B padoue neqHuKa ITactepue B Anpnax
mpolecc 0CBOOOXIEHHS JIEJHUKOBOH MOBEPXHOCTH OT 3HMHETO CHEra no
CPaBHEHHIO CO CKJIOHAMH JOTHHEI B 1935 r. oTcTaBan 1o Beicote Ha 420 m
(puc. 1.32). OToMy COOTBETCTBOBAJIO OTCTABAHHE BO BDEMEHH MPHUMEPHO
ma 20 aHel; B OJHO H TO )K€ BPEMs CTeneHb OOHaXXEHHS OT CHera
MOBEPXHOCTH JIbAA H CKaJl OTJIMYAIack B cpeaHeM Ha 44%.

M
3200 2
3000
2800
2600
2400
Puc. 1.32. MNepemewenue rpa-
2200 HULbI CE30HHOIO CHEXHOTO No-
KpoBa Ha ckanbHo# (1) u nen-
2000 HUKOBOW (2) NOBEpPXHOCTAX B
- ! L ! paWoHe neaHuka MacTtepue
1VII 1.VIII LIX (Anbnbi) netom 1935 r.

OcHOBHOe BiIMSHHE JIEIHUKOBOH IMOBEPXHOCTH Ha Ooliee HHU3KOE
nonoxeHne GUPHOBOI TMHMU [0 CPABHEHHIO CO CHETOBOH IPOABIIACTCS
4epes CTPYKTypy TEIIoBOro 6aiaHca B IEPHO TAAHUSA CHEXKHOTO IIOKPOBA.
Pasuuia B BLICOTHOM TTONIOKEHUH CHETOBOH ¥ (PMPHOBOH THHHIA 110 3TO#H
TIPHYHHE B 00IIEM BO3PACTAET B HAMIPABJIEHHH OT MOIKCOB K SKBATOPY U
OT MOPCKHX PadOHOB K KOHTHHEHTAILHBIM.

Pons npyroit npuunHsl noHmwkeHus GUPHOBO# THHUH — NepepacIipe-
ACNCHHA OTIOXEHHOTO CHEra — YBE/IMUMBAETCSA C POCTOM pacuIeHEHHOCTH
penseda. Hanbonpimel BenMuuHbl KOHIEHTPALUS CHEra JOCTHIacT B
MHOTOCHEXHBIX Tropax aJbIIHHCKOro THIA, 3HAYUTENBHO YMEHBIIACTCA

101



Yacts 1. Ce3ouubiii cHexHbII NOKpoB JeM.H

OHa Ha HeOONBIIMX JIGAHHKOBBIX KYMONax M LIANKAX H IIOJHOCTBIO
yTpadHBaeT CBOE 3HAYECHHE B PailOHaX, LEJMKOM IIOKPBITBIX JIBIOM, T.€. B
obmacTax pa3Butus GONBIIMX JeTHUKOBEIX MOKpOBOB. OTCIONa ClEAyeT,
4TO U B ITOM ClIy4ae Pa3HULIA B BEICOTHOM MOJIOKEHUH CHETOBOH H QHPHO-
BOH NMMHUH K reorpadMyeckuM MOMIOCaM YMEHBIIAETCA; HO TEMeEph OHA
(B OTIMYHE OT MEePBOW MPUYHHBI) CHI/KAETCS B 00JI€e CyXHMX KOHTHHEH-
TaJIbHBIX paHoHaX.

CoBmecTHOe BO3JelicTBHE 00CHX yKa3aHHBIX NPHYHH MPHBOAHT K
CYLIECTBEHHbIM U 3aKOHOMEPHBIM Pa3IHYHSAM B BBICOTHOM TONOMXKEHHH
cHeroBoit u ¢upHoBoi nuuuit. [logcuer 3ToMH pazHUIIBI IUTA TEAHUKOBLIX
paiioHos Ha Tepputopu OpiBmiero CCCP ¢ moMompio «KIWMAaTOI0-
ruyeckoro» Metoa BemoHeH I K. Tymmackim (1963), ncnons3oBaBmnM
JUIS 3TOH L1eNIU JIaHHBle KIMMAaTOJIOTHIECKHX CIIPaBOYHHKOB, I€ MPHBO-
JIATCS CBEJICHHUA O IPOJOJDKUTEILHOCTH 3aJIEraHHA YCTOHIHBOTO CHEKHOTO
MOKPOBA HA METEOCTAHIIHAX, PACIIONOKEHHBIX Ha pa3HON abComoTHOlM
BeIcOTE. Hepenpe3eHTaTHBHOCTH MHOTHX TOPHBIX METEOCTAHIMH 3aCTaB-
JISICT OTHOCHTHCA K NOJTyYeHHBIM IU(paM BeCbMa OCTOPOKHO; HEKOTOPEIE
M3 HHUX MOTYT ObITh OIIHOOYHEL

B memom, KaKk 3T0 XOpOILIO BUAHO Ha IpUMepe HEKOTOPBIX JICTHHKOBBIX
obnacreit CepepHoii EBpasuu (puc. 1.33), orkionenue GHpHOBOH THHHH
OT CHETOBOH BO3PAacTaeT Mo HampasieHHIo K lory. Ha apkTHyeckux
MOKPOBHEIX JIEAHUKAX, IJI€ BIMSHUE COIHEYHOH pajHallMH Ha TasHHE
CHEra JOCTHIaeT HaMMEHBLINX BEAUUYMH M BIHAHHE IEpEHOCAa TAKKe
CBOZIUTCS K MUHHMYMY (BETPOBOH NepeHOC CHera 3/1eCh IPOMCXOIHUT JIHIIb
B TIpenesiax JIEOHWKA, TaKk Kak OOHa)KeHHOH NOBEPXHOCTH IOYTH HET),
(upHOBas JTHHUSA TOYTH COBMaAaeT co cHeropoil. Ha Oonbmiel yactu
XOpOUIO YBIKHAEMBIX TOp EBpazum pasHuua Mexxay HHMH JIEXHT B
npenenax 400-800 m, Takas ke BenMuMHA XapakTepHa i Ajbll. B
HEKOTOphIX paiioHax Cubupy u CpenHei A3uu paznuuie MexIy CHETOBOK
U hupHOBOH nmuHMAMH Bo3pactaer a0 1000 u u Gonee, HO BHOBB
yMeHnbaercs 10 400 m B ManocHexHbIx paiionax ITamupa u LleHTpais-
HOU A3zuu.

Ces3b cHe2080U NUHUU C KJIUMamoM U pesibeghoM

BeicoTa cHeroBoH JTHHHH ONpENENAeTCS PABEHCTBOM BEIHUYMHBI
OT/IaraloIIuXcs TBEPAbIX 0CAIKOB H SKBHBAJICHTHOTO KOJTMYECTBA TEILIa,
MMOCTYMAIOIIEro Ha NOBEPXHOCTh U NMPHUBOIANIETO K TasHHIO. OCHOBHBIE
MCTOYHHKH Teruia — TypOyJIeHTHBIH ero nepeHoc 1 COTHEYHYTO PaJHALIHIO
— B KOHEYHOM cyere OObIYHO BBIpAKAIOT 4Yepe3 TEMIEpaTypy BO3AyXa.
OcoBeHHO BaKHbI CyMMa TIOJIOKHUTEIBHBIX TEMIIEPATYp 3a Tepros abns-
LK ¥ MTPOAOJDKHTENBHOCTD TEILIOr0 NEpHOa, IPUIEM HE TOIBKO MTOTOMY,
4TO TEIUIO B 3TO BpeMsi pacXoxyeTcs Ha CTaHBaHHE CHEKHOIO MOKPOBA,
HO M MOTOMY, YTO TeM CaMBIM COKpANIaeTcs U MEPHOJ BBITIAJCHHS TBEP-
JIBIX OCAJKOB, U MX IOJIOBas CyMMa.
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\

M
+£ 1000 a = 6
z Taus-111aus Cpeammit Tanp-111anb
-
DE 800+ - Sanaausiit [Tamup
(=}
2 [Toasprbiit ¥paa
£ 00k Sauaniickuit
z 6 B Anraray
=
% Jsynrapckuit Anaray
g 400 B Boctounpnit [Tamup
g Hosaa 3eman
2 200 L
£
g 0 Seman q)rpauga-!/lioc;{r]ia
éf 40 50 60 70 80 — =

[paaycn1 mupoTs! YBeanuenne cyxoctu

Puc. 1.33. Paanuuus B BbLICOTHOM NONOXeHUH (PMPHOBON N CHEFOBOM NUHKNIA
B psife perMoHos CeeepHoil EBpasun B 3aBUCMMOCTHM OT WKPOTLI (a) ¢
cTeneHn KOHTMHEeHTaNbLHOCTU Knumara (6)

[Tockonbky TeMIepaTypa BO3AyXa CIy»HT TOIBKO OLHUM H3
(akTOpOB, ONMpee/AIONHX MON0XKEHHE CHETOBOH JIMHHH, H30XHOHBI HE
MOTYT COBMajaTh ¢ HampaBneHueM H30TepM. Ilpenmosnoxenue B.
[TammHrepa ¥ HEKOTOPHIX APYTHX aBTOPOB O TAKOM COBIIAJCHHH MOXKHO
OOBACHHUTEL TOJBKO HEOOCTATOYHLIM KOMHYECTBOM HMEBIIHXCA B HX
pacnopsieH1HU JaHHbIX. BIiojHe OueBHIHO, YTO MEHbILIEH TOIOBOH CyMMe
TBEp/bIX OCAJKOB Ha YPOBHE CHETOBOH JIMHHM COOTBETCTBYeT Ooiee
HH3Kasi TEMIIEpaTypa CaMoro Terworo Mecsua. Tak, Ha MHOTOCHEXHOM
nobepeskbe AJSCKH TEMIIEPAaTypa UIONA Y CHETOBOM JIMHHH JOCTHIaeT
+10°C, B To BpeMs kak Ha KnnuMaHIKapo B CaMblil TEIUIBIA MecAll
cpennsas Temneparypa He npessimaer —4 °C, a B Anjax Ha 17° 0.1 —
naxe —7 °C (Hermes, 1964).

U3 cka3aHHOTO ACHO, YTO CHErOBAas JIMHUA HE MOJKET ObITh IPHPaBHEHA
K CpeHeli neTHel niM cpeHelf ronoBoi Hy/1eBoi n3oTepme. OHa BooOuIe
HE MOXKeET OBITH OIpe/ieNneHa TONBKO CBEAeHUAMH O TEMIEPATYPE BO3IyXa.

HecmoTps Ha pasHOe MOJIOKEHHE CHErOBOH JIMHHM B OTHETBHEIX
TOPHBIX palOHaX, B IEJIOM BIOJIHE OMpPEAETIEHHO MOXKHO TOBOPHTH O
CIeayoIHX 3aKOHOMEPHOCTAX ee IIHPOTHOTO MOIoXKeHHsA. Hibke Beero
CHETOBast IMHKs JIEKHUT B MOJISIPHBIX 001acTsX. B HanpaBieHHH K 9KBaTOpY
OHa CHayana MeJUIeHHO, a 3aTeM (Ha muporax 50-35°) Gonee xkpyTo
TIOBBIIIAETCS; B 00IACTAX MOPCKOTO KIIMMaTra yMEPEHHBIX H BBICOKHX
IIMPOT 3TO NOBHILICHHE MPOUCXOIHT MEUICHHEe, YEM B apHAHbIX 001acTAX
HU3KUX mupoT. MakcHMainbHO BBICOKO CHEroBast JTHMHHUS MOAHHMAETCSA B
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TPOIIHKAX; 3Ta 3aKOHOMEPHOCTh XOPOILO NposiBseTca B THOeTe M B AHax,
r7ie cHeroast IMHMA Jocturaet 64006500 a. B Gonee BaXkHOH 3KBATOPH-
aneHOH 00MacTH cHeroBad JIMHHA BHOBL noHukaercs Ha 1300-1800 .

B AHtapkTuke, 11e, KaK Mbl y3Ke BHENH, XHOHOC(EpPa OMMyCKAeTCA
HHMKE YPOBHS OKeaHa, CHEroBas JIMHUS MOUYTH BCIOAY Pacrionaraercs Ha
YPOBHE MOpA, 4TO HENAeT 3Ty oOnacTh BechMma OnmaronpusTHOH AIs
pa3BHATHs OOIDHPHOrO onelcHeHUA. B Apkruke xuoHochepa XoTd U
OITyCKAETCA BECEMA HU3KO0, BCE e MOYTH NOBCIOY PacronaraeTcs BhIIIe
ypoBH# okeaHa. [lo9ToMy W cHeroBas JTHHHA 3/IeCh HUIJIE HE NMPOXOIHUT
Ha ypoBHE MopsA. B Takux paiioHax, Kak KpaiiHuii cesep I'pennanaun u
Kananckoro apxumnenara, a Takke o. Bpanrens, rae [T A. llymckuii (1949)
MPEANONOKHI HCIE3HOBEHUE XHOHOCHEPHI, B eiCTBUTENILHOCTH OHA
JIEKHUT BBIIE HAHOOTIEE BBICOKUX TOYEK penbeda, YTO CIYyKHT MPHIHHOR
OTCYTCTBHS 3/IECH OJICIICHCHUS.

Bonbmmoe 3HadeHue 115 pa3sBUTHS ONEACHEHHS HMEET KPYTOH MOTBEM
YPOBHs CHErOBOH JIMHUM B CTOPOHY 3KBaropa B CPEIHHX IMUpoTax. ITo
mHeHuto P. ®nunra (Flint, 1957), 310 cBA3aHO ¢ COBIIAZCHHEM B IosdCe
35-50° mWUpOTHI BLICOTH! CHETOBOH JTMHUU C YPOBHEM MaKCHMYyMa BhITIa-
JAOIIUX TBEP/IbIX 0caaKoB. B Donee HU3KHX IMPOTaX YPOBEHE MAKCHMY-
Ma BEINAJIAIOIIErO CHEra MPOXOANWT HUKE CHETOBOH JIMHHH, 4 B BEICOKHX
mHpoTax — Belle. [1o Mepe CHUKEHHA K TIOMIOCAM CHETOBaA JTHHHSA
MOCIIEIOBATENbHO 3aHUMAET YPOBHH ¢ 00jice OOMIBHEIMH CHEXHEIMH
ocaakaMu, 005bLIasA YacTh KOTOPBIX BBINAAET B JIETHEE BpeMs. TaM, riie
CHEroBasi IMHUS NepeceKaeT ypOBEHb MAKCHMYMa BBITTA/IAFONIHX TBEP/IBIX
0CaJIKOB, PE3KO BO3PACTAET KOMYECTBO MEPETETOBRIBAIOIIETO CHETA, YTO
BelleT K YCUIEHHOMY Pa3BUTHIO JIEIHHKOB H HAaXOJUT CBOE BHIPAXKEHUE B
Oosee kpyToM M3rube CHErOBOW NHHWHM B HANPABICHHH K IOJIOCAM.
P. ®@nunT cBasbiBaeT ¢ 3T0H 0COOEHHOCTRIO MaKCHMAlIbHOE Pa3BHTHE B
npouuiom B noace 35-50° mmpotsr negHukoB B CeBepHoit U HOxHoii
Awmepuxke u Eppore,

BeckMa BETHKO BITUSTHHE KOHTHHEHTATLHOCTH KJIIMMATA HA MOJIOKEHHE
cHeroBo# TUHHK. OcoOEHHO HU3KOE TTONIOKEHHE CHErOBast IMHUS 3aHUMAET
B 00N1aCTAX YCHJIEHHOTO IUKIOTeHe3a. B cyXHx paiioHax u3-3a pe3koro
YMEHBIIEHHUS KOJHYECTBA BHIMAIAIOIIIX TBEP/IBIX OCAIKOB OHA MOJHUMA-
eTcsi Ha 0OMBIIYIO BEICOTY. Tak, eciii B Onumnuiickux ropax Ha beperosom
xpebte (CIIIA) cHeroBas muHHsA JexXUT Ha Bbicote 1600—1800 a1, TO B
HECKOITBKHMX CTaX KHJIOMETPAaX K BOCTOKY Ha TOM e IMPOTe OHA IOCTHTAET
3000 . Touno Tak e B EBpa3uu cHeropas uHus nossimaerca ¢ 3000 u
B Anenax go 3500 m na Kaskaze, 4000 u na Taus-lllane, 4500 & Ha
ITamupe u 6400 v B Tubdere.

Bimsaue mMakpopenbeda Ha BRICOTHOE TTONOKEHHE CHETOBOH JTMHHU
IIPOSB/IACTCA B YEThIPEX OCHOBHBIX HANpPABJICHUSX, TIOIPOOHO paccMoT-
PEHHBIX B IpelbllyllieM pasaene. B mopsiake 3HaYUMOCTH cleayeT
TIOCTAaBUTh: 1) Tak Ha3biBaeMblii YdexT MacCHBHOCTH TOPHOM CTpaHEI;
2) JKCIIO3HIMIO CKJIOHOB I10 OTHOLIEHHIO K BIArOHOCHBIM BO3TYIITHBIM
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maccam; 3) OPHEHTALHIO K CTPaHaM CBeTa U 4) 3KCIO3HIIHIO 110 OTHOILIE-
HHI0 K TOCTIOJICTBYIOILIMM BeTpaM.

Uem KpyTIHEe rOpHas CTpaHa, TeM MEHBIIC BIAard MOMajJacT B €€
BHYTPCHHHE JaCTH 1 TeM BblLLe [IPOXOJHT 31eCh CHeroBas Tiawns. [Tommmo
yBEIHYEHHS CYXOCTH BO3/yXa, K IOBBIIICHHIO CHCTOBOH JINHHW BHYTpH
TOPHO#i CTPaHbl BeIeT BO3PACTAHUE B 3TOM HAIIPABIICHUH CPEIHEN TeMIle-
paTypbl 1eTa (MMEIOTCS B BHILY T€ JKE€ a0COIOTHBIC BBICOTBI) M COJIHEYHOM
pa[HalHy BCIEJCTBHE YMEHBIICHHS 00NagHOCTH, HA 4TO oOparui
sunmanwe eiie U. Erepnenep (Jegerlehner, 1902). [Tosbienue cHeroBoi
JUHUH B T1yOb TOPHO# CTpaHBl 0TMEYeHO B Anbnax, Ha Kaskase, Tubere,
B Cpenneii 1 LlenTpanbHoit Asuu. OCOOEHHO PE3KO BO3ACHCTBHE 3TOI0
(paxTOpa MPOSABNIAETCA B MOPCKUX 0OnacTsix. Tak, Ha NPUMOPCKUX XpedTax
Anscku cHeroBas mHHUA omyckaeTcs g0 300-800 m, B To BpeMd Kak BO
BHYTPEHHHX XpeOTax oHa poxoauT Ha BeicoTe 1800 m. B Takux ciydasx
TOPU3OHTANIBHBIN IPATUCHT H3MEHEHHSA BBICOTBI CHETOBOH JIMHUH JIOCTH-
raeT oyeHb OONBIIMX 3HaveHHil: B ropax CB. Unbn oH paseH 13 m/km
(Meier, Post, 1962). ITocienHee cBA3aHO ¢ TEM, 4TO K «3(peKTy Maccus-
HOCTH rop» 3/1eCh IPHCOCTUHAECTCS OJIarONpHATHOE NMOJIOKEHHE MPHOpexk-
HEIX XpeOTOB 10 OTHONIEHHIO K BO3AYIIHBIM Maccam, MPHHOCALIMM
OOHITEHBIE OCAJIKH.

MeHbiias BbICOTA CHETOBOM JIHHHH Ha CKIOHE XpeOdTa, obpameHHoM
B CTOPOHY OCHOBHOTO NOTOKA BJIarH, 10 CPaBHEHHIO C IIPOTHBOTIOJIOKHBIM
CKJIOHOM H3BECTHA B 000 rOpHOH cTpaHe, — pa3HHIIA MOKET NOCTHTaTh
HECKOIBKHX COTeH MeTpoB. OcoOeHHO BelIMKa Pa3HHUIA B BEICOKUX IOpax;
NP 3TOM BITHSHHUE BBICOTbI XpeOTOB B 00IIEM pacTeT IPONOPIHOHAIEHO
KOJIMYECTRY TBEP/BIX OCA/KOB, BbIIAIAIONIUX B JaHHON 001acTH, 9TO MBI
UMETH BO3MOKHOCTB BHAETh Ha IpUMepe AJIBIL.

Pasmiune cHEroBO#H TMHWH HA IBYX CK/IOHAX, PACIION0XKCHHBIX IPOTH-
BOMOJIOKHO OTHOCHTEIBEHO OCHOBHBIX MyTell BIArOHOCHBIX BO3MYIITHBIX
Macc, 3aTyIIeBRIBAcT 00IIEH3BECTHRIH (hakT BAMAHUSA HA CHETOBYIO THHHIO
CKJIOHOB KJKHOH H CEBEpHOI 3kcmo3uLmid. Ha toxHoM ckioHe I'umanaes,
Kylla MOCTYIIaeT MHOTO BJIar'd BO BpeMs IOCIOJACTBA JETHETO MYCCOHa,
CHEToBas JIMHUA TPOXOOHT Ha ypoBHe 4900 uM, a Ha ceBepHOM CKIIOHE,
00pallleHHOM K CYXHM BHYTPEHHHM TLIOCKOropbsM A3HH, — HA YPOBHE
5600 m. [leficteue dakTopa MpsMOit COMHEUHOH pajualiuK, €CITH OHO He
HCKaXaeTcs QpyTHMH NPHYHHAMH, 3aKOHOMEPHO yBE/IHYHUBAETCs 110 MEPE
JBW)KEHHMS K 3KBATOPY H B ITyOh KOHTHHEHTOB. brarofaps aToMy pasiinuue
B BEICOTHOM ITOJIOXKCHHH CHETOBOH JTHHHH HA CEREPHOM U H0XKHOM CKIIOHAX
HAaUMEHBIIMX 3HAYCHHH JOCTHIaEeT B MOJAPHBIX 001aCTAX, 2 HAUOOIBIINX
— B TPONHYECKHX; 0COOCHHO BETMKH OHH B CyXHX paiionax. Tak, Ha Airae
CHCroBasi JHHHS Ha CEBEPHBIX CKJIOHAX JieskuT Ha 200250 M HuKe, yeM
Ha I0)KHBIX; B ceBepHBIX XpebTax Tsane-Illans 3Ta pasHMna JOCTHTraeT
300400 v, a na ITamupe — 700-800 .

Bnusgaue et POBOr0 IIEPCHOCA CHETA B TOPax Ha MONOMKEHHE CHETOBOM
JTHHHH MMCET JIOKAJIbHOE 3HAa4YEHHE M BCETNa MEHBIIE TpeX YKa3aHHBIX
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BeIE (pakTopoB. JIMillb B HEKOTOPHIX CIy4YasiX ¥ Ha CPaBHUTENBHO HEOOIIb-
LIOM MIPOTSKEHUH MOJBETPEHHOTO CKIIOHA CHETOBAS JIMHHUS MOXET OITyC-
TUTHCA N0JI BO3JIEHCTBHEM METETIEBOTO MTEPEHOCAa Ha HECKOJIBKO IECATKOB
meTpoB. Hauboree cymecTBeHHYIO pOlib METENEBOE NepepacipeelIcHHe
CHEera UrpaeT B MOJAPHBIX palOHAaX C CHIbHBIMM BETPAaMH H MallbIM
KOJIMYECTBOM 0CAIKOB. [TOCTOSHHOMY CAyBaHHUIO CHETa 00513aH0 aHOMATIb-
HO BBICOKOE ITOJIOYKEHHE CHETOBO# IMHUH B HEKOTOPHIX paiioHax I peHnan-
muu, Kananckoro Apkruueckoro apxurenara, AHTapKTHKH.

[oBOpSI O CHETOBO# JIMHKH, 51 TTOAPA3YMEBAIO CPEIHEE U3 HAWBBICILIMX
NOJIOXKEHHI TPaHHUIIBI CE30HHOTO CHEXKHOTO I10KpOBa BHE JIEJHHMKOB 3a
U3BECTHBIA MPOMEXKYTOK BpeMeHH. Cama rpaHuiia Ce30HHOTO CHEKHOIO
MOKPOBA B 3aBHCHMOCTH OT KOHKPETHbIX YCJIOBHH JaHHOTO TO/la MOMKET
HAXOJIUTHCS HA Pa3HBIX YPOBHSX. HEOAMHAKOBBIM B Pa3HBIE TOIbI ObIBACT
M XOJI U3MEHEHHIA €€ BBICOTHI B TeyeHHe rofa. OH CyIeCTBEHHO 3aBHCHT
OT CHEKHOCTH 3HMBI U TIPHXO/a Terna B Nocieaylolee JeTo. XapaKkrep
OMyCKaHHs TPAHHUIIBI CE30HHOTO CHE)KHOTO TOKPOBA 3HAYMTEIBHO OTIIHYa-
eTCs OT XapakTepa ee momgHATHA. OCeHbIO NpH NepeMelleHHH X0JI0IHOIO
armocdepHoro hpoHTa B TOPax NMPOXOAAT CHUIIbHbIE CHETOMAbl, H CHEX-
HbIi MOKPOB OTHOBPEMEHHO TOSBISETCS B OONBIIOM JHANAa30HE BBICOT.
B nanbheiinieM Ha Gonee HU3KMX YPOBHSAX CHEr CTauBaeT, HO Ha Oomee
BBICOKHX OH OCTaeTcsa OO CIEOYIOIEro cHeromnajaa. TakuMm oOpaszom,
rPaHUIIA CE30HHOTO CHEXHOTO MOKPOBA OCEHbIO OITYCKACTCs CKadKaMHu,
CBSI3aHHBIMU CO CHCTOIAJIlaMH, B MTPOMEXKYTKAX MexIy KOTOPBIMH OHa
HEpe/IKO MOJHUMAaeTCs BBEPX.

CKOpOCTh OCEHHEro OIyCKaHUA TPaHUIIBI CE30HHOIO CHEXKHOIO IOK-
poBa 00bI4HO OOJIbILIE CKOPOCTH €¢ BECEHHE-TETHETo noaHATHsA. Tak, Ha
ceBepHOM ckioHe Tepckedl Anaray TpaHHIIa CHEKHOTO NIOKPOBA OCECHBIO
OIycKaeTcs ¢o ckopocthio 30 m/cym, a BeCHOH TTOTHUMAETCH CO CKOPOCTEIO
16 m/cym (Tonybes, 1963), B 3anagueix Anmsnax (B npeaenax Mrammm)
3Ta CKOPOCTh COCTaBiseT cooTBeTcTBEHHO 23 u 16 m/cym (Capello,
Luchino, 1959).

TTombeM TpaHHIIEI CE30HHOIO CHEXKHOT'O IIOKPOBa BECHON MPOMCXOAUT
folee paBHOMEPHO, HEKENH ¢ OHYCKAHHUE OCEHBIO, XOTS OH HEPEIKO
IPepEIBAaETCA MOCIE CHETONaaoB. [IBHxKeHHe IPaHHUIIBI CHEKHOTO MOKPOBa
BBEpPX, KaK MPaBHIIO, 3aMa3/blBaeT 10 CPABHEHHIO C XOIOM HYIEBOH
H30TEPMBI, IPHYEM 3TO 3anas3iblBAaHUE YBECJIHYHBAETCS C POCTOM
abcomotHo# BeicOTE. Ha Bocrounom Kaskaze, Hampumep, Ha BRICOTax
500-1000 m oo paBHO 5—15 aHsaMm, a Ha BeicoTax 1500-2500 m nocturaer
20-30 gnueit (MycenboB, Kucun, 1959).

BeceHHe-NeTHee MOMHATHE TPAHHIBI CE30HHOIO CHEXKHOIO IIOKPOBa
ObiBaeT 0cOGEHHO MeUTCHHBIM [10CJIE MHOTOCHEXKHBIX 3UM, 1aJKe HECMOTPS
Ha OnaronpusATHEIE YCJIOBHA TasHUSA B nepuoa abnsauuu. Haobopot, mocne
MAJIOCHEXXHBIX 3HM TOPHEIE CKJIOHBI OBICTPO OYMILAKOTCH OT cHera. Tax,
B DacceiiHax pex AHrpeH n K3pumia (YaTtkanbckuil XpeGeT) CKOpocTh
MOTHATHS TPAHHITBl CHOKHOTO TIOKPOBA MOCIIe MATOCHEKHOH 3HMBI 1956/57 T
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cocraBisana 16-17 m/cym, a nociie MHOTOCHEXHOMH 3uMbl 1957/58 1. —
13—14 m/cym. [Ipu 3TOM CcpefiHsiA BEIHYHHA MOALEMA MPAHHIIBEI CHEXKHOIO
HOKPOBa Ha 1° MON0XHUTEILHOM CPEIHEH CYTOUHOU TeMIIEpaTyphl BO3/yXa
g 1957 . paBHsnace 3-3,7 m, a B 1958 . — 1,7-2 m (Hepnoropos, 1961).
ApasorHuHBM 00pa3oM, Ha xpeOrax Ilerpa Ilepsoro u [lapsasckoM rpa-
HHILA CHEXHOTO MOKPOBA, MEPEMELIAAch BBEPX IIPH CPEAHUX YCIIOBHAX
no 18-19 m/cym, B ManocuexHsrii 1960/61 rox noguumanack co CKOpoc-
tBt0 30 M/cym, a B 1959/60 ., koraa cHera BBINAI0 00JIbILIE HOPMEL, — CO
cxopocTeio 16 m/cym (Fopnon, Boctpsikoa, 1962).

W3 npuBeACHHBIX LH(P BUIHO, 4TO NPH CPEIHUX METEOPOIOrHICCKHX
YC/OBHAX TPaHHIIA CE30HHOTO CHEKHOIO MOKPOBA B TOpax yMEPEHHOIO
[105ica BECHOM MEpPEMEIIAETCA BBEPX CO cKOpocThio 16—18 m/cym. Ouesun-
HO, B MAJIOCHEKHBIX PaiflOHaX CKOPOCTh ee NMOJHATHA Oosbiie (Ha ceBep-
HbIX ckIoHaX Bocrounoro Kaekasa ona nocruraer 21 m/cym u Gonee).
Ipu mepexoie K MPHIEHAKOBOMY TOSCY TPaHMIA CHEXHOTO MOKpOBa
riepeMelIaeTCs MeUIeHHee, IOCTHIasi HAMMEHBIIIEH CKOPOCTH Ha IIOBEpX-
HOCTH JIEITHHKOB.



Masa 4

MOBANBbHAA KIIUMATUYECKAA POJIb
CHEXHOIo noOkKPOBA U NEOHUKOB

IHUSIHHE CHEXHOTO MOKpPOBAa HAa KIUMAT 00YCIIOBJIEHO IVIaBHBIM

00pa3oM €ro BBICOKHM aysbeno, Manoi TemIonpoOBOAHOCTEIO,

3arpaTaMH TelUla Ha €ro TasHHe U OTHOCHUTENBHO C1aboi mepoxo-
BATOCTBIO MOBEPXHOCTH. BMecTe ¢ BbICOKOH M3MydyaTenpHON crocoOHoC-
TBIO CHETA 3TO INPHBOIHUT K HU3KUM TeMMepaTypaM €ro MOBEPXHOCTH H
BO3HHKHOBEHHIO HaJl HUM TeMIIepaTypPHbIX HHBEPCHH.

Knrmaroobpasyrolee BnusiHie CHEXHOro mokposa emie B XIX B.
nsydan A.W. Boetikos (1889). TTosxe I'.JI. Puxtep (1948) npoananuszu-
pOBaJl BIMSHHE CHEXKHOTO IIOKPOBAa Ha reorpadHyecKyio cpefy, NoKas3as
€0 3Ha4€HHE B dBoroLHu nanamadgra. Ocoboe BHUMaHHE POIIH CHEXHOTO
H JICIOBOTO MOKPOBOB B (hOPMHPOBAHMH KIHMAaTa 3eMIH uepes ansdeno
yaeneHo B paborax M.W. byasiko (1971) u JIx. Kyknsl (Kukla G.,
Kukla H., 1974). ChexHbli TOKPOB ¢ YI€TOM 0COOCHHOCTEH ero ansbeno
H TIOTEPAMH TEIUIa HA TasHHWE BKITIOYEH B ITI00AIbHBIE MOJIENU KiIMMaTa
(marmpumep, Chil, Battacharya, 1978; Manabe, Holloway, 1975).

KonuyecTBeHHbLIE OLIeHKM
BINUSAHUA CHera U NbAa Ha Knumar

Ha noBepXHOCTB 3eMJIH €)KEeroTHO BBIMAAACT OKOJIO 25 THIC. kM’ BOMBI
B BHII€ CHera. OKOJIO TPETH ero ME/UIEHHO TaeT B MOPE, @ OCTATbHAS YacTh
00pa3yeT CHEe)XXHEIH IIOKPOB Ha cylile, JIeJHUKAX H MOPCKHX JIbaax. Y muims
B 00/1aCTAX NUTaHUA JIEJHHKOB, T.€. Ha IUTOMAIHA OKOJI0 15 MIIH xm’, 3TOT
TIOKPOB COXpaHseTcs Kpymiblil ron. Haunnad ¢ 1966 r. momiaas CHEXKHOTO
TTOKPOBAa MONCYUTHIBAETCS O CIYTHUKOBBIM AaHHBEIM. COMTACHO 3THM
MaTepHalaM, exXeroqHo okono 100 man kv’ MOBEPXHOCTH 3eMITH OKa3bIBa-
€TCs [0 CHETOM, B TOM uHcie 64 miH kv’ (25% Tiomany moaymapus) B
CeseproM 1 36 MiH kv’ (14% mnowanu) B FOsxroM momymapuu (Kukla,
Gavin, 1980). ExxeqHeBHO MakcMMalbHas IUIOMAOb OKA3BIBAECTCS IOJ
cHeroM B ¢epaine (83 MIH kM’ CIIOIIHOTO YCTOWYHMBOIO CHEKHOIO
NokpoBa U 96 MIIH xv’, BKITIOYAs NSTHUCTHIA M HEYCTOHYMBEIH IOKPOB),
a MMHMMaJIbHas — B aBrycre (42 u 44 mnH km’ cooTBETCTBEHHO). K 3TOMY
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cienyer 100aBUTh, YTO B YETBEPTHYHBIN TIEPHO/ CHEKHBIH I0KPOB 3aHH-
man 35% mnomamn CeBepHoro u 24% mnomanu FOxxHOro nomymapHi
(Lamb, 1964).

Haj cHEroM CHIIBHO YMEHBIIEH MITH COBCEM OTCYTCTBYET KOHBEKTHB-
Hblil IPOTPEB TPONIOCHEPEI H3-3a OTPAHHYEHHA TEMIIEPATYPEI IIOBEPXHOC-
i 0 °C; BCIEACTBHE BBICOKOTO anb0elo NPUMEPHO BTPOE CHHKAETCHA
[IOrTIOIIEHHAsA KOPOTKOBOJIHOBas pajuauus. Ecy NpHHATH CPEIHION 3a
roJI IIOIANE CHEXXHOTO M JIEASHOrO MOKPOBOB B 00OHX TONYIIAPHSX
paBHO¥ 62 MIH Kv’, a NPUXOAAILYIO PaJHALMIO 31ECh HA CIMHMILY
TUTOLIA ¥ PAaBHOH MONOBHMHE OT Cpe/iHel [1100aIbHOM, TO IIPH HEU3MEHHOH
0071a4HOCTH ¥ HEKOTOPBIX APYTHX IpyObIX JOMYIIEHUAX OKAKETCH, 9TO
TIPUXOJ] COMTHEYHON palHalUy 3a CUET CHEXHOTO TIOKPOBa CHIKACTCs Ha
13-10" x/orc/200, nim Gonee yem Ha 4% panuainyy, MOIOMAEMOH BCEH
JIAHETOM, — 3TO CHOCOOCTBYET MHPOTHOH AU depeHIHAlNH KIIMMAaTOB.
JleTanbHbIE PAacYETH M3MEHEHMs alb0eq0 U3-3a CHEXHOIO H JIEIAHOIO
MOKPOBOB BBIIONIHEHO cpaBHUTENbHO HenasHo (Kukla, Robinson, 1980).
MX yueT IOMOXKET YTOYHUTE MPUBEJEHHOE BhIILE 3HAYCHHE.

Hccnenopanus B CCCP, Bemonnennsie ene B 50-X rogax, mokasaim
BIMSIHME CHEXHOTO MoKpoBa EBpasuu Ha dopMupoBaHHe CHOHPCKOIO
AHTHIMKIOHA. AHAIOTHYHA POJTE CHEXHOTO nokposa CeBepHOH AMEPHKH
B (DOPMHPOBAHHH KaHAJCKONO0 aHTHLHMKIOHA. YBeIHYCHHE MOIIHOCTH H
NPOIOJKHTEIBHOCTH 3MMHE-BECEHHEr0 CHEXHOro IoKpoBa B Tubere
NPUBOJIUT K IOHIKEHHIO JIETHUX TeMIleparyp B Tponocdepe, 3ama3ibiBa-
HMIO ¥ ocnabnenuro netHux myccoHoB (Tu Sheng Yeh et al., 1980).
YHHYTOXEHHE IECOB BEACT K OOHAKEHUIO CHEXKHOM ITOBEPXHOCTH, POCTY
aneOemo u m3MeHeHHo knumara (Burrough, 1978).

Pacuer, y4UTHIBAIOIIHH XapaKTepHBIe 3HAYeHUs 00IAaYHOCTH, €€
OTpa)kaTelIbHbIC W TOITIOMAIONIHE CBOHCTBA U XapaKTepHbIE 3HAYCHHA
ans0e0 pa3sHbIX TUIOB JIGAHWKOB, MOKAa3al, YTO KOHTHHEHTAJIbHBIE
JIeIHNKOBBIE TMOKPOBHI OTPaKaloT B KOCMOC JOIONHHTEIBHO 54%
TOCTyNaniell Ha BEPXHIOI rpaHHiLly aTMocdepsl HaJ MX IUIOIMIANBIO
COJIHEYHOH paguamuu, a 007acTH MUTAHHUS TOPHBIX JIEJHUKOB — 33,
HeOOIBIIHE JKe OCTPOBHBIE JIETHMKOBBIE TIOKPOBBI — TOJIBKO 16, @ A3BIKH
TOPHBIX JICTHUKOB — BCETo 5%. D((HeKT ropHbIX 1€ THUKOBBIX A3BIKOB MaJl
H3-33 HEBBICOKOTO aJIh0e/I0, @ OCTPOBHEIX JIEZHMKOBbIX [IOKPOBOB — H3-3a
TIOYTH HEMPEPHIBHO OKYTHIBAIOIINX MX 00NakoB ¢ anb0Oeno, OIH3KHM K
JIETHUKOBOMY. :

Jlennyiku Ha cyllie TOMOJHUTEIBHO OTPAXKAIOT B KOCMHYECKOE [1POCT-
PaHCTBO Beero okonao 5-10' M/ coHedHOro Tela, Hitd oKoio 5% u3
CYMMAapHOr'0 OTpakeHus 3eMJIH. 3a c4eT 3Toro ans0e10 3eMiii pacTeT Ha
2% 3a netHee nonyroade 4 Ha 1% 3a rog (ot 0,29 mo 0,30), uto, cornacHo
Mozenu M.U. Byasiko (1969), npUBOIHUT K OXNaAKIECHHIO IPH3EMHOIO CJIOA
BO3llyxa mpuOIU3UTeNnsHO Ha 1°.

Emte omaum MexaHn3MoM oXJ1axaeH s aTMOC(EPDI CITYKUT CTOK TerlIa
13 atMocephl B Jie THUKH Ha KOMITEHCAIIWIO OTPHLIATENLHOIO PaIHalHOH-
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Horo OanaHca ux NOBEPXHOCTH H 3aTpaT TEIlJla Ha TadHWE JibJa. Ot
MOTEPH IMPOHCXOIAT B BHIOE Typﬁy.TICHTHOI‘ 0 II0TOKa ABHOI'O TEILIa WIIH
IMOTOKa CKPBITOIO TEILIA 38 CHECT KOHOCHCAIIHH Ha TOBCPXHOCTH JICTHHKOB.

Cornacao B.I. ApepssiHoBy (1979), panguannonHssnii 6anaic AHTapk-
THYECKOTO JISAHUKOBOTO TIOKpoBa paseH —4,2-10"° M/]c/200, a 3aTpars
Temiaa Ha ucnapeHue cocraBisioT 0,8-10% M/uc/200. Tlo onenke
A.H. Kpenxke (1982), ronoBo#t paauanuoHHsIi 0anasc ['peHIanIny paBeH
—0,5-10" M/Jxc/200. OcTpoBHEIE H CyOapKTHYECKHE JIETHUKOBBIC TIOKPOBEI
obmei mromansio okono 300 Teic. kv (Ha OCHOBE HaOMomeHHE Ha 3eMITe
®panna-Hocuda) nmeror paquannonnsiii 6amanc —3-10° Mc/z00, a
TOpHBIE JIETHHKH Ha obmiei rmiomamu okono 200 Teic. kM* (HabmoneHus
Ha neauuke Pequenko) umerot Gamanc, pasusii —1:10 M/Dxc/200. Bee
BMECTE 3TH NOTepH cocTaBiaioT 0,2% CoMHEYHOTO TETUIa, TTOITIONIAEMOT0
MIOBEPXHOCTBIO TUIAHETHL.

Cyzs o BeTMYMHE paauallMOHHOTO BBEIXONaKMBAaHMSA M 3aTpaT TeIlia
Ha TasgHUE, CONIOCTABIECHHOH € TETUIOEMKOCTBIO, ITTOTHOCTBIO U CKOPOCTBIO
oOMeHa BO3IYIIHEIX Macc, atMocdepa Haa [ pennanauei 3a cHeT JIeTHUKO-
BOT'O IIOKPOBA B CPEIHEM 3a HIOHB, HIOB H aBTYCT MOKET OXJIaIHTHCA Ha
5° B cnoe 300-500 4. CooTBETCTBEHHO Ha 1° B CpeIHEM MOMKET OXJIaAUTECA
ci1oii B 1500 m, 9TO XOpOIIO COOTBETCTBYET ITOJISAM IaBICHHS Ha BEICOTHBIX
CHHONTHYECKHX KapTax. Teruooraada k [ peHTaHACKOMY NEIHNKOBOMY
MOKPOBY B cpeaHeM 3a rox pasHa 2-10'° x/lc/cym, 9TO COM3MEPHMO C
3HEPrHed LHKJIOHOB, TIEPECEKAIONINX OCTPOB 32 MOJOBHHY HITH LIENBIE
cyTkd. Takum oOpasom, BiusHHe [ peHTaHICKOTO JISIHHKOBOTO IHTA Ha
Oapudeckoe mosie B APKTHKE MOXKET OBITh OOBSCHEHO 3HEPTETHYECKH.
BosneiicTBre AHTapKTHYECKOTO JIETHHKOBOTO MOKPOBA €IIE CYIIECTBEH-
Hee, a HeOOoNBILINE OCTPOBHEIE JICAHHKOBEIEC TOKPOBBI, COTTIACHO aHAJTOTHY-
HBIM OLEHKaM, Ha000pOT, MPeHeOPEKMMO MATIO BIHUSIOT HA T0OANBHBIH
kauMar. M3MeHeHHe TeMnepaTypsl BO3AYXa B MPH3EMHOM CIOE TPH
MIEPECEUEHUH TPAHKMLIBI CKAJIbBHOW M JIEAHMKOBOI MOBEPXHOCTH, CYAA MO
IKCTICTULIMOHHBIM H3MEPEHHAM, 0OBIMHO He npesblmaer 1-2,5°

OT1TOK TYpOYJIEHTHOTO TEMIa U3 arMOCHEPSI B JIEAHHKH JI0CTATOYEH
IUIs OXJakaeHus Ha 1° obbema Bo3zayxa B 5:10' a’ npu maBnenwnu B
750 2I1a, 4T0 MPUMEPHO COOTBETCTBYET 00beMy Tpormocdepst 3emiH.
CrenoBarenbHO, COBPEMEHHAS Tporocdepa OXJIaKAAETCS ONCACHCHHEM
Ha 1°3a CYeT MOBBILIEHHOTO anb0e10 IeTHUKOB U elle Ha 1° 33 cYeT oTAaq M
TeTU1a B HUX TypOYIEeHTHBIM MOTOKOM. CyMMapHOE OXJTaKIEHHE COBPEMEH-
HEIM OJICICHEHHEM paBHoO, ciienoBarensho, 2 °C (Kpenke, 1987).

3arpaTtsl Ha TasTHHE JTEAHUKOBEIX MTOKPOBOR PaCCHMTHIBAIOTCH OOBIYHO
10 JIETHHM TEMIepaTypaM BO3AyXa, MPHBEIEHHBIM K BBICOTE TDaHHLIBI
MTHTaHKsA, U KOHTPOJIMPYIOTCS MONEBBIMH HaOmoaeHuamu, CymMMapHbIe
3aTpaThl TEMJIA HA TASHHE JIEIHUKOB PaBHEI puMepHo 25-10 Mc/200,
M 0K0N0 5% 0T cToKa TypOYASHTHOTO TEMIA B IEAHHKH. 3aTpaThl Tmia
Ha TasHHME cHera coctasisiior 6-10Y MIxuc/z00, niu oxono 0,2%
paguaumy, nornomaeMoil semnei. Ilpamoe oxnaxnaroiiee BO3ICHCTBHE
cHera Ha Tponiocepy cocTaBisieT 0koo 2,5° 3a c4eT ero BbICOKOTO as0e1o
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u 1,2° 3a cyer 3aTpar Ha TasHue cHera. CyMMapHOe OXJIaXICHHE OIH3KO
K 4°, a BMecTe co CBOOOOHBIMH OT CHETa JICTOM JIeTHUKaMH OXJIKICHHE
[UIaHETHI COCTABIAET OKONo 5 °C, YTO CPABHUMO C TI00aIbHBIM OXJIakKAe-
HPAEM 3eMIIM B YETBEPTHUHBIA NIEPHO/ MO CPABHCHHIO C COBPEMCHHBIM.

Y4yeT CHEXHOro nNoKposa v nNeagHUKoB
B rnobanbHbIX Mogenax KnuMmara

JIOMONHHUTENBHOE BIMSHUE HAa KIIMMAT JIeJHUKOBBIE MOKPOBBI OKa3bl-
BAIOT CO3/IaBaeMbIM UMH penbedoM. KpyToii BepTHKambHbIA NPOQHITE 10
X KpasM CMOCOOCTBYET YCH/IEHHIO BEPTHKA/IBHBIX COCTAB/ISIOMINX CKO-
pOCTH BETPa U MHTEHCH(UKALUU OCAJKOB, IPHBOIAIIMX K TOMY, HTO
AHTapKTH/IA KUBET» B OCHOBHOM CBOMM KpaeM. 3/1eCh BbINa/IaeT OCHOB-
Hasg 4acTh OCAAKOB, YCHIIMBAIOIIUX JBHKEHHE JIBJA M €ro pacxol Ha
aitcbepru. JanpHelIee paspacTaHue JICIHHKOBBIX IIMTOB CMEHACT I0JI0-
JKUTE/BHYI0 0OPATHYIO CBS3b MEXIy MX ITHTAHUEM H POCTOM (pa3spacTaHue
LIATOB IIPHBOJMT K YBETHYEHUIO CHEXKHOCTH, B CBOIO 0Y€PE/b, CIIOCOOCT-
BYIOLLEMY WX POCTY) Ha OTPHLATENIbHYIO: YMEHBIICHHE CHEXHOCTH Ona-
rofaps OTKJIOHEHHUIO ITyTeH MKIOHOB 3a CYET JAbHEHIIIero pocTa muTa
NPUBOIUT K 3aMeUICHHIO ¥ MPEKPALICHHIO 3TOT0 poCTa.

TIpensTcTBHS, CO3]aBaCMbIE JIGAHHKOBBIMHU IIMTaMH, 1€(OPMUPYIOT
Oapuueckie BOMHBL PacyeTsl MIMHbI BOJIHOBOH TEHH NPH nnd?‘paxuﬂn
MOKa3bIBAIOT, YTO 3T4 Aehopmariid CylLeCTBEHHA JUIs [IPETATCTBUH pa3Me-
poM, paBHBIM ['DEHIAHICKOMY JIEAHHKOBOMY IOKPOBY, HO NPAKTUYECKH
HEOLLLYTHMa YIKe JUIs IIPeNATCTBHH pasMepoM ¢ HoBo3eMeBCKHH 18 IHUKO-
Boiii nokpoB (Kpenke, 1987). U3 cKa3aHHOTO CIIEyeT KaK HEOOXOAMMOCTE
B 7100aIbHBIX MOIENSAX KIHMara ydyeTa BIAAHMA JIEIHHKOBBIX LUTOB U
GHEXKHBIX TIoNIeH muamerpoM Gosee 500 xa, Tak M BO3MOKHOCTB MpeHedpe-
KCHHS MCHBIITHMH OT/1€/IbHBIMH MISTHAMH CHETa Wi J1bJ1a. OJIHAKO HeNb3s
3a0BIBaTh O IPEANONAracMoM CyMMapHOM BO3ASHCTBUH TPYNIbl TaKHX
«MAITBIX» TIATEH. :

BaxHeiine XapaKTEPHCTHKH CHEIKHOCTH TEPPHTOPHH, MOJUIEKAIIHE
y4YeTy B MOJAENSAX KIUMara, TAKOBBL: 1) miouiaas pacrnpocTpaHEHHA
KPYIJIOFOJIMYHO COXPAHAOMIErOCsl H CE30HHOTO CHETa; 2) anb0e/lo CHEK-
HOTO MOKPOBa, MEPEKPHIBAIOLLEr0 U HE MEPEKPHIBAIOLICIO KAMCHHBIC
POCCHINH ¥ PACTHTEILHOCTE; 3) LLIEPOXOBATOCTh OTKPBITOH M HAXOISILECHCS
B JIECY CHEKHOM NMOBEPXHOCTH; 4) NPOJOIDKHTENbHOCTD 3a7€TaHUs CHEXK-
HOTO NOKPOBA M JaThl €r0 YCTAHOBJICHHS M CXOJa; 5) TOJLIMHA H Macca
CHEXKHOro MoKpoBa; 6) MpOAOIKHTEIBHOCTh M JIaThl Hadana U KOHIA
CHEroTasiHUS,

Ilpu pelienuy 3a1a4 0 KOPOTKOMIEPHOAMYECKHX KoNeOaHUIX KInMara
Iomane U popMa JEAHUKOB MOTYT CYMTATBCA MTOCTOAHHBIMHU — ITPOIOI-
KUTEJILHOCTBIO B JIECATHIIETHA M JIaXe, BO3MOXHO, B CTOJICTHA, HO MX
KoneGaHus clenyeT YUUThIBATH IPH OLICHKAX 0ojIee IMTeNBHBIX Koneba-
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HHH K1uMmata. B 3ToM cryuae HEOOXOOMMEI pacdeT MM PEKOHCTPYKITHH
H3MeHeHHH (OpPMBI JieIHUKOB, BhI3bIBAEMBIX H3MEHEHHAMH KJIMMara. JTa
npoOreMa BKIIOYAeT 3aJa4d MEXaHWKU U TEPMOAWHAMHUKH JIETHHKOB W
pelicHa [0 CHX IOp (M3HYEeCKHMMH MeTOJaMH JIMllb B O4eHb IpyOnIX
NPHOMIDKEHHAX. AJIBTCPHATHBA — Te0JIOTHYECKUE METO/Ib! ¢ UCIONB30BAHHEM
3BOITIOIMHA (POPMBI JIEIHHKOBBIX IIHTOB B IIPOILUIOM IS IIPOTHO3a Ha Oy/yliiee.

HcxomHble qaHHBIC 110 CHEXKHOMY HOKPOBY [10J1y4at0T HabMOASHUIMHI
Ha METEOPOJIOTHYECKHX CTaHIUAX, HA3¢MHBIMH M JUCTAHUIIHOHHbIMH
CHETOMEPHBIMH ChEMKaMH, (oTorpaPUpOBaHHEM C caMoJIeTa U U3 KOCMO-
ca, H3MEPEHHAMH H3Ty4eHHH Ha Pa3HbIX JJIMHAX BOJH.

Ha ceTn MeTeOpoIorHaecKux CTaHIui H3MePAIOTCs BpeMs 3ajleraHus,
TOJIIIMHA CHETa W CHerosanachl Ha IUIOIAJKax, o0pasylouux cers, B
KOTOpO¥ OJTHA TOYKA IPUXOJUTCS HHOIIa HA HECKOJIbKO ThICAY KBAPATHBIX
kuioMmeTpoB. [IpeumyiiecTBo HaOmoneHuit — UX BBICOKAs 4acToTa: 0
IIBYX pa3 B CyTKH, XOTs IUIOTHOCTh CHera uamepsercs pexe. Ansbeno cHera
H3MEPAIOT Ha KpailiHe OrpaHH4YeHHOM uucie cranuui. Temneparypa
MOBEPXHOCTH U3MepAeTCs, KK PABUIIO, HEKOPPEKTHO U3-3a PaAHaLHOH-
HOTO HarpeBa TEPMOMETPOB, NO3TOMY YCTAHOBUTb MPOIOIKUTENEHOCTD
TassHUSA CHETa 3aTpPYIHUTEIbHO.

CHeroMepHble CheMKH BBIIOIHAKOTCA 110 MAapIIPyTam MPOTSIKEH-
HOCTBIO B HECKOJIBKO KIJIOMETPOB UJIH [eCATKOB KHI0MeTPOB. MapiupyTs!
NpPUYPOYCHBI, KaK NPaBUIO, K Pelpe3eHTaTUBHBIM, HO MPOXOAHMBIM
nanamadTam, a B ropax o0BIUHO K TallbBeraM AoiauH. M3mepsiotes Tomn-
IIMHA CHETa M CHEro3arachkl paBHOMEPHO [10 MApLIPYTY WK B pernpeseH-
TaTHUBHBIX y3JIaX — CHErOMyHKTaX. [10 KpYIHbIM TEPPUTOPUSIM MapLIPYTHI
pacmpenesioTcs HepaBHOMEPHO M He OCBELIAT uX ciutowib. Takue
CHETOCHEMKH IIPOBOJAT MPHMEPHO OUH Pa3 B MeCsLl WK JeKazy.

Jlaxke KOMOUHALMA CTAHJAPTHBIX CTALHOHAPHBIX H MApPIIPYTHEIX
HAOJMIONCHUI He NPUHOCHUT TOYHBIX JAHHBIX O IIOLAAH CHEKHOTO
IIOKpOBa H TeM Oollee 0 MONOKeHUH (QPOHTA U IUIOLIAJH CHETOTASHHSL.
JTH NaHHBIE OKA3bIBAKTCH JIUIb NPUOIHKEHHBIMU. JJHCTAaHUHOHHBIC
CHETOCHEMKH BIJIIOUAOT HAOIIOAEHHS ¢ CAMOIIETa HIIH C 3eMITH TI0 peHKaM,
YCTaHOBIICHHBIM B OIIACHBIX 3UMO MeCTax, a TAKKe OLEHKY CHero3anacos
C caMmojieTa M0 IOIIOUIEHUI) CHEI'OM eCTECTBEHHOTO H3NMyYeHHs raMMa-
nyueii. [Tocnenuuii MeTon yenelHo npuMeHsieTcst Ha paBHUHAX (JIMuTpH-
eB U ap., 1970; Carrol, 1980), HO HaTanKUBAeTCS HA HABMTAIMOHHEIC
TPYOHOCTH B ropax.

o cHUMKaM CO CITYyTHHKOB, @ HHOT/IA H C CaAMOJIETOB JICIIHPPHPYIOT
IPaHMLbl YCTAHOBIIEHHA M CX0/Ia CHEXHOTO TIOKPOBA, CTETICHE MOKPHITHA
TEPPUTOPHH CHEIOM, TITOMIAIN OXHOBPEMEHHOTO CHETrOTasHHA (CheMKH
B OnmskHeM MH(ppakpacHoM auana3oHe). PazpaboTansl MeTONBI aBTOMATH-
4eCcKOro KaprorpadupoBaHHs TPAHHIl CHEXKHOTO TOKpoBa. Menkomacii-
TaOHbIH 0030p KPYTTHBIX TEPPHTOPHH 00ECIIEYHBAIOT METEOPOJIOTHYECKHE
coytHHkH cucteM NOAA u «Meteop» (Ileneyp, 1980), Ho onH obnanaior
HM3KOH paspeliaouield cnocoOHOCTEI0 — COOTBETCTBEHHO 3 M 1,5 wom.
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TMonbiTKH ONpe/eNneHns TONIIHHBl CHEra H CHEero3aracos IpsAMo 110
KOCMHYECKHM CHHMKAM OKa3allHCh YCIELIHbIMH JIUIIb AJA TOHKOTQ
nokpoBa (Thomas et al., 1978). HccneayroTcs METOOBI ONpEAEIEHUs
CHEro03amacoB H TOJIIMHBI CHE)XHOrO MOKpPOBA IO MAaCCHBHOMY HIIH
AKTHBHOMY MHKPOBOTHOBOMY H3NyueHHI0. UMeeTcsa Koppenaius aAusnek-
TPUYCCKHX CBOMCTB CHEKHOH TOJIIH, OIPEAC/IAIONIMX €€ MOMIOLIAtoMIIe
1 OTpaKaTeJILHBIE CBOHCTBA, C ee TONIIMHON 1 Bofo3anacoM. OaHako 31a
KOPPEJAIHSA HApyIIAeTCs BILUIOTh [0 IIEPEMEHBI 3HaKa JI0NOIHUTETbHBIMU
(paKTOpaMH — MPHCYTCTBHEM JKHIKOH BOIBI B CHETE, €r0 CTPYKTYPOH,
THIIOM TIOICTWIAIOILEH MOBEPXHOCTH, PAaCTHTEHHOCTHIO (Rango et al., 1979).

Bonpmme nepcneKTHBBI UMEET H3/10KEHHBIH BBIIIE METO/I «TETLIOBOIO
IposiBICHHS». Boobime BaxHeiiune NaHHBIE, KOTOPBIE MOTYT ObITh
[I0/1y4YeHbI B OMDKaHIIie rofbl, CBI3aHbl C BO3MOXHOCTSIMH MCTIO/IB30Ba-
HHs CITyTHHUKOBOH HWH(OpMalMH, 0COOEHHO CO CITyTHHKOB C TOJSAPHOH
opOuTOH. JT0, BG-NEPBLIX, PETY/IAPHbIE JAHHEIE O IIOJOKEHHH MPAHULIBI
CE30HHOTO CHEXHOIrO TOKPOBa M (PpOHTA CHETOTAsHUA MO BHIMMBIM H
ommxauM MK-n3o0pakeHnsaM, 9TO JaeT BO3MOXHOCTb IPHMEHHThL B
mobaNIsHOM MacIITabe METO TEMIOBOTrO IPOABICHHA CHET03anacos. Bo-
BTOPBIX, ONEPATHBHOE MCIMONb30BaHHE METO/la aKTUBHOW M MacCUBHOM
pagHONIOKaIIHH [T OLIEHKH CHEro3anacos. B-TpeTbHX, 3aBEpIICHHUE CIIyT-
HHMKOBOH CBEMKH penibe()a MOBepXHOCTH JIeJHHKOBEIX MOKPOBOB. B-uer-
BEPTHIX, MMOTYYESHHUE MO TOBEPXHOCTHOH CKOPOCTH JIEIHHKOBBIX MOKPO-
BOB METOJIaMH CIyTHHKOBOH re0fe3HH.

Jlanee HeoOXomiMa CIICIHATBHO MPOAYMaHHAs B [T100aJIbHOM MacITa-
e ceTh Ha3eMHBIX HAOIIONEHMH 3a aKKyMYIsIHeil, abnsaimei, oomayHoC-
ThIO, TEMIIEPATYPOil BO3IyXa Ha/l JIETHUKOBbIMU IUTaMH. HyXHbI sMIH-
puueckue 0000IIEHHS CBA3H ITHX MoKasaTeseil ¢ MOp(OIOTHeEH JIETHHKO-
BBIX TOKPOBOB. HysKHBI TaksKke TiTyOOKHEe CKBaKUHBI B JIETHHKOBBIX IIMTaX
¢ 0TOOpPOM KepHa IS PEKOHCTPYKLHMH MpOUUIbIX KIuMartoB. Hakower,
CIIEyeT pa3BUBaTh H3MEPEHHS M3Ty4eHUH B Pa3HBIX JIHANa30Hax BOJH ¢
CaMOIIETOB U CITyTHHKOB TS OTIPEAEIEHUs TeMIIepaTypsl, alnbder1o, mepo-
XOBAaTOCTH TIOBEPXHOCTH JIEAHHKOB M CHEXKHOIO IOKpoBa. Opranusauus
Moa00HEIX HCCISAOBaHHH Morma OBl CTaTh YacThE0 MEKIYHAPOAHOIO
npoexTa «JIeTHHKH — OKeaH — aTMocdepay, NOCBANICHHONO BaKHEHIIEH
MIaHeTapHOH 3a/ade: OLeHKE B3aMMOACHCTBHS OJICICHEHHUS C OKEaHOM H
arMocgepoil B YCIIOBHAX MEHSIOIETOCH KIMMaTa.
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Yacmbs Bmopas
CHEXHBIA TNOKPOB
HA AEAHHUKAX

TIpupoda 1bemcs HCuHEHHBIM NOMOKOM,
U HOYU, OHU, YACHL HE CAVHCAM CPOKOM.

Bo ecex ee derax yapum 3aKoH,

Beauk 6e3 acaxkozo HACUTBA OH.

H.B. T'érte

Hayxa scez0a He npaea — ona He Modicem
pewiums Hu 00HOU npobieMbl, He NOCMAGUs Npu
3MoM 0eCAMOK HOBBIX.

Bepnapn oy

Masa 1

CHEI HA NEOHUKAX
B NEPUOL AKKYMYNALWUA

8 meyeHue KOmMopou nNpuxoo eeujecmea Ha 1eOHUK 8 Yelom

npeegviuiaem e2o pacxoo. C JOCTATOYHOH CTENEHBI0 TOYHOCTH
MOKHO CYMTaTh, YTO B CpPEIHEM IJIs JECAHHMKA NMEPHOJ aKKyMY/IALHH
HAaYHHAETCA C TOrO MOMEHTa, KOTZla Ha YPOBHE IPAHHIIbI ITHTAHUA CHETO-
HaKOIUIEHHEe HayuHaeT peobIajaTh HaJ TassHHEM; NIEPHOJ] AKKYMYJIALHH
3aKaHYMBACTCs TOr/a, KOTJa Ha 3TOM ypOBHE HauMHaeTcs abmauma. s
00mel XxapakTepUCTHKH peXHMa JIEAHMKA BaXKHO 3HATh CPEIHHE
MHOTrO/IeTHHE JaThl Hadala H KOHIIA TIEPHOJA aKKyMY/ALMH Ha JICIHHUKS
H IPOJOIKUTENIbHOCTD 3TOIO IIepHoIa. B TeyeHue nepuona akKyMyJsIsHa
Ha neqHuKe, ocobeHHO B ero 06macTu abisuuH, BOZMOXHO TasHHE (B
SHMHee BpeMs 3TO OTTeleNH Pa3sHOH HHTEHCHBHOCTH), OHAKO OHO HE JaeT
3aMETHOTO CTOKAa M TeM CaMbIM HE 3aTParuBaeT 3alacoB BIard, aKKymy-
JTHPOBAHHOM B JIEJHUKE.

rlepﬂoz[ aKKyMYJIAIIHH Ha JICQHHKE — 3TO yacmb banancosozo 2004,
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Yacrp 2. CHeXxHbIii MOKPOB Ha Jie JHHKaX

AKKymMyaayueli Ha3blBalOT NPOLECC WU Pe3yNbTaT YBeIHYeHUS
Macchl JIETHHKA 3a CUeT OTIOKEHHS Ha ero OBEPXHOCTH BhINAJAIONIUX H
HapacTaloNOIMX aTMOC(EpPHBIX 0CaJKOB, HAMETaHMs CHera BO BpeMs
MeTeneH, MageHus CHEeKHBIX U JICSHBIX JaBHH.

MuTaHne negHUKOB aTMOCcepHLIMU OcagKaMu

Ob6weknumamu4veckue ¢hakmopbl NUMaHuUs1 1eGHUKO8

C TOYKM 3pEeHHS CHETOHAKOIUICHHUS, B XONOIHBIH IEpPHON MOMKHO
BBIJIC/IUTH 1Ba OCHOBHBIX THIIA IOTOMIbI: MUKJIOHHYECKHI H aHTUIIHKIIOHH-
YECKHil, CMEHAIOMINE ApYyT ApyTa. [IepBrlii TOCIOACTBYET IPH IIPOXOXKIE-
HHH aTMoc(epHBIX (pPOHTOB U MPHHOCUT OCHOBHYI MAaccCy OCaJIKOB;
BTOPOH OTIHYaeTCAd MalblM KOJMMYECTBOM OCaJKOB (TaK Ha3bIBaeMBIX
BHYTPHMACCOBBIX ) HJIH ITOJTHBIM UX OTCYTCTBHEM, B 9TO BpeMs IIPOHCXOIUT
nepepacrnpezie/ieHHe CHeTa Ha JieJTHHKe, a Ha TOpHbIe JIeJJTHUKH IT0CTyIaeT
HEKOTOpOE KOJIMYECTBO METEIEBOrO U JIABUHHOTO CHETa C OKPY/KAFOIIHX
CKJIOHOB. B 00BI9HBIC IO METEOPOTIOTHYECKUM YCIIOBUSM T'OJIBI AHTHIIUK-
JIOHHYECKHH THII IIOTOBI IOBTOpAETCS Yanie NHKIoHHYeckoro. [lostomy
HMHTEHCHBHOE CHETOHAKOIUICHHE Ha JIeJTHUKE IPOUCXOMIUT IIPEPLIBUCTO (CM.
puc. 1.1).

OcHOBHAs Macca NOPHBIX JIEAHHKOB MPHYPOUEHA K MOACY MAKCHMATb-
HOro (Ha JaHHOM xpe0Te) KOMMYECTBA BBIMAJAIOLIMX 3a FOA TBEPAIX
ocaakor: Ha llentpansrHom Kaskasze okono 1000 mm, B 3aunuiickom
Anaray oxono 800 amm, Ha xpebrax Bocrounoit Cubupu ao 700 mm.
IMosToMy Ha cknoHaxX, 00pallieHHbIX K BIaTOHOCHBIM BO3AYIIHBIM MaccaMm,
OJNIeJIEHEHHE PA3BUTO rOpa3f0 HHTEHCHBHEE, Y€M Ha MPOTHBOIIOIOMHBIX.
[IprypoueHHOCTh NENHMKOB K 30HAaM TMOBBILMIEGHHOTO BBITAICHUS CHEra
0CODEHHO XOpOLIO BUAHA B T€X PalOHAX, I OHH PACHOIOKEHbI OYeHb
HM3KO 110 OTHOLIEHHIO K CHETOBOM nuHHH. Tak, Bce neanukH [lonsapuoro
Ypana nexar B mosioce mHpuHOH okono 30 kv B 3amaaHo# yacT xpedra,

nosyadatotei 600-900 vy TBepapIx ocaakos 3a rof (Onenenenne Ypana,
1966).

BerpoBoe nepepacnpenienieHie cHera, IPHBOSAIIEE K €T0 KOHIIEHTpa-
LIHH, TPOUCXOIHUT emle B aTMoc(epe, KOTIa B3BEIICHHBIC YaCTHIIBI
TIONIaIAI0T B CHIBHBIN HallpaBlIeHHBIH TOTOK Bo3ayXa. [ Ipi 3TOM 0CHOBHOE
3Ha4eHHE MMEIOT JBa MpOlLiecca: JIOKATbHOE YBEIHYCHHE KOMHYECTBA
TBEPABX OCAJKOB MPH YCHIEHHH BOCXOIANIMX MOTOKOB BO3AyXa H
nepepacrpeaciceHHe BRINAAalONUX OCaIKOB B MOJE KPHBOJIMHEHHEIX
JIMHHMH TOKa BO3ayxa. JleiicTBHe 000HX (PaKTOPOB BHI3BIBAETCS CHIIBHBIMH
BOCXOASIIMMH TOKaMH BO3/AyXa Ha CKJIOHaX XpeOTOB, 00palleHHEBIX K
OCHOBHOMY TOTOKY BJIATH, U MO3TOMY JIYYIIIE€ BCErO MPOSBIAETCA B TEX
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cnyuasx, Koraa TopHble XpeOThl pacnonaraloTcs TepreHInKyIspHO K
OCHOBHOMY HAIIPaBIICHHIO JBHKEHHS BO3AYLIHEIX MacC, PHMHOCIIINX

priary.

CHnbHBIE BOCXOISAIINE TOKH BO3/1yXa MPHBOIAT K GOPMHPOBAHUIO B
paifoHe BEpIIMH 0YaroB MOBBIIICHHOIO 0CAKOHAKOILTCHHL. OGpasytomme-
4 3/16Ch CHEKHBIE OCA/IKH JaJIEKO Pa3HOCATCS BETPOM H CITYXKaT NPUIHHOH
06pa30BaHHA C NIOIBETPEHHOH CTOPOHBI xpeOTa BEITAHYTOI0 Ha HECKOJIBKO
KHJIOMETpOB 1uteiida noBbleHHoN cHexHOCTH. Ha llomapHom VYpane
Takue LUIeH(bI TPOCITEKUBAIOTCA HA 12-15 kv B BOCTOUHOM HAIPABICHUH.

Ocoby10 POIIb B 9TOM CITy4ae UTPalOT peYHbIe TOIMHBI, HANPABJICHHBIC
BIOJb TOCNONCTBYIOIIHX BIIaKHBIX BETPOB. Hocwna&omaﬂ B IIPEAC/IbL
rOpHO# CTpaHBI BO3/yIIHAs Macca B CBOCH HWKHEH 4acTH pa3OHBaeTCs
Ha pA/l OTOKOB, TIPOIOJUKAIOLMX JBHTAThCA 110 PEYHBIM JO0JIMHAM. Ilo
Mepe [OIHATHSA K TIOCTENICHHOrO CY)XCHHS [I0JMHbI KOHICHTpALMs Bari
B BO3/IYIIHO Macce ¥ 00pa30BaBIIMXCS B HEH CHEXKMHOK BO3pacTacT. Ilo
Mepe MepeBAMBaHHs Yepe3 XpebeT CHer U3 3TOTO MOTOKA BBINAACT, HTO
NPHUBOIINT K OBBIIIEHHOMY CHErOHAKOTIICHHIO Ha MOJIBETPEHHOM CKIIOHE
BOMU3H TPeOHS 3TOro Y4acTKa.

[lepepachpe/ie/icHHE BbUIAAMOIINX OCATKOB B [0JI€ KPUBOTHHEHHBIX
1MHAMI TOKA BO3[AyXa XOPONIO BMIHO Ha PUC. 2.1, COCTABIECHHEIM
B.I'. XonakoBbiM TI0 JaHHBIM Habmonenni Ha [Tomapuom Ypane. [lone
TPaeKTOPHIA CHEXNHOK 3HAYUTETBHO OTIMYAeTCA OT TMHUH TOKa BO3/yXa.
BrusiHie 3TOro (akTopa B UHCTOM BUJE BBISICHUTE BEChbMA TPYIHO, TaK
KaK CHETOOT/IOKEHHE TPOUCXOINT TIPH COBMECTHOM BO3ICHCTBHH PAla
HpUYHH, B 0COOEHHOCTH METEJIEBOTO [IEpeHOCa. PacTipeeIeHHe CHEAKHOTO
1oKpoBa, 6MM3KOE K paccuHTaHHOMY (X/x Ha puc.2.1; 31ech x, — KOIH-
4eCTBO OCA/IKOB, BEIMAJAONINX Ha FOPU3OHTAIBHYI0 MOBEPXHOCTS MEPe
XpebToM, X — CpelHee KOJIMYECTBO OCAIKOB, BRITANAOLINX Ha nrbo#
yuacTok npoduis), B.I. Xogakos noxydun npy H3MEPEHHH BOI03aIaca
B CJI0€ CBEKEBBINABIIEro BIAKHOIO CHEra [PU BBICOKOH 00IauHOCTH.
JleficTBHTETbHBIC BETHYMHBI CHET03aIIaCOB HA PA3HBIX yuacTKax npohuis,
M3MepEHHbIE B IEPHON MAKCMMAILHOTO CHETOHAKOTLTEHUs (§/q ), CUIIBHO
OTIIMYAKOTCA OT PACCUMTAHHBHIX, YTO CBA3aHO C TEpepaclpeeieHHEM
OTIOKEHHOrO CHEera MeTe/LIMH M JIABHHAMH.

HekoTopyro ponb B KOHIIEHTPALMHU CHEra P €ro BBINAJICHHH HIPaloT
YCTOHUYMBBIE BEPTHKAIBHBIE BUXPH, BOSHUKAIOMIME PH MPOXOKICHNH
BO3/IYLIHOTO TIOTOKA HaJl KPYTHIMH [OBETPEHHBIMH CKIIOHaMHU. CHEXHH-
KH, TIONABIIIHE B TAKME BUXPH, JOCTHTAIOT 3€MJIM OBICTpEE M KOHLICHTPH-
PYIOTCS Ha OMPEAETEHHBIX YHaCTKaX CKIOHA.

HelicTBHE MepedHCIeHHBIX BhILIE (HAKTOPOB BO3PACTACT C YBEIHICHH-
€M KPYTH3HEI CKJIOHOB, 4TO BEIET K 6ombimei quddepeHnanyy 0caaKoB
Ha KPYTBIX CKJIOHAX B MPOTHBOMOJIOXKHOCTE CKJIIOHaM IOJIOTHM. IMosTOoMy
TIE/IHUKH, BO3HUKAIONIME B MECTAX [OBBIIIEHHOH KOHLIEHTPAIIMH O0CA]IKOB,
9acTO OTCYTCTBYIOT HA IOJIOTHX y4acTKax, HO TpHYpOdeHbl K Oomee
KPYTbIM, 9TO ¢ MEpBOr0 B3TNsAAA BBI3BIBAET HEIOYMEHHE.
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Hoger # OTHECTH NPUMOPCKHE PAHOHBI, OT/IHYaloIMecs OONBIIOH CHEKHOCTBIO.
2385- OCHOBHas Macca CHera Ha Je[IHHKax THXOOKeaHCKOro nmodepexbs
CesepHoit Amepuky, o. STu-Maiien (Sheard, 1965), KamaaTku oTraraercs
spMOi. B GONBIIMHCTBE TOPHBIX CTPaH, JeXKalluX B 3allaHOH NOJIOBHHE
e Espasun: Anbnax, Kaskase u Cpenneii Asun, Ionsipaom VYpane, 661bmasn
yacTh OCAIKOB BhINaaeT 3UMOi 1 BecHOH. HakoHell, B TOpHO-TIETHHKOBBIX
1000+ paiionax CuOupH, TakuX Kak AJTai (TPOHOB, 1949), Konap (ITpeodpa-
sxeHckuit, 1960), Cynrap-Xasra (Kopeiima, 1963), pesko npeobnaznaior
XN OCAIKH B TEIUIBIH TEpPHOJ: ¢ Masi 10 OKTs0ps. JIo 60% rofoBo# CyMMbI
5004 3000 OCAJIKOB BBINAIAeT C Mas 110 CEHTAOPh U Ha JIeHUKAX BHYTpEi-H{efE Ansicku
3 1333 (Carter, Atherton, 1961). Ha ypoBHe JI€IHHKOB OCAJIKH B TSILIBIH MEPHOJ,
11 0COOEHHO B IIEPEXOHBIC CE30HM! BBINANIAIOT, KAK MPaBMIO, B TBEPAOM
. yl?acm BMJIE, YTO CMOCOOCTBYET COXPAHEHHIO JIEAHMKOB M YMEHBIICHHIO MX

éu a0 UL
% TakuMm 0Opa3oM, MO HAMPABICHHIO B TIy0b MATEPUKOB OCHOBHOE
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Puc. 2.1. Cxema n1MHKIA TOKa, 0CAAKOB U pacnpegeneHus CHeXHOro NOKpoBa
Yyepes ropHbI Maccue ‘

Mo B.T. XopgakoBy

a — pa3pes, 6 — nnaH; 1 — NYHKTbI CTAUMOHAPHBIX U NONYCTALMOHAPHLIX METEORO-
noruyeckux HabnwogeHun, 2 - NMHUM TOKa BO3AYXa, 3 — NMUHUM TOKA OCA[KOB,
4 - obnacTe (POPMUPOBAHNA KPYNMHLIX BUXPeiA ¢ BePTUKANBbHOM OChIO, 5 — TO Xe,
€ rOpU3OHTanNLHOMN ockio, 6 — 0bnacTb ob6pasoeaHna obnayHoro dnara, 7 — y4acTku
CUCTEMaTM4ecKoro CX0f4a CHeXHbIX NaBuH, 8 — HanpaBneHWe NPU3eMHbLIX NOTOKOB
Bo3ayxa, 9 — ropHble rpe6HK, 10 — KpyTbie CKNMOHLI, 11 — neagHukKn, 12 — NUHKMA, No
KOTOpOW caenaH paspes a. OcTankHble 0603HaYeHMA Bhbille B TEKCTe

Jlna cylmecTBOBaHHMS JIETHUKOB OONIbIIOE 3HAYEHHE HMEET HE TONLKO
abCOMOTHOE KOIMYECTRBO BBIMIAJAIONINX U OT/IATAIOIIMXCS OCAIIKOB, HO M
MX TOIOBOH X0J. B 3TOM OTHONIEHHWH Bce paiioHBI FOPHOTO ONIEIECHEHUS
YMEPEHHOTO 105iCa MOKHO PasAeinTh Ha TpH rpynmnsl. K mepBoii cenyer
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CHErOHAKOTLTCHUE Ha JIEIHUKAX CIIBHTAETCS C CEPEMHBI 3UMBI Ha IIEPEXO-
HblC TIEPHOIBI, 2 TAKKE Ha 1eTo. [l OLEHKH MUTaHHA JIEJHHKOB aTMOC-
epHBIME OCaKaMH BaXKHO 3HATh, KaKas HX 9acTh BBINAJACT B TBEPIOM
BHUIIE, 4 KaKas B JKHMIKOM, 0OCOOCHHO YUHTEIBAA JIETHHH MaKCHMYM OCAJIKOB
B KOHTHHEHTAIIBHEIX paiOHaX H BO3MOXHOCTE HOXKIS B TETUIBIX IIPHMOP-
CKMX paiOHax Naxe B 3UMHEE BpPEMiL.

MHTEHCHBHOCTD BBITTAEHHS TBEPBIX OCAIKOB, TAK JKE KaK U KHIKHX,
MoxkeT OBITh CamMOid pa3iTH4HOI. H13-3a HeCOBepIIEHCTBAa METOANKH H3MEPE-
HMUSI TBEPIIBIX OCATKOB JOCTOBEPHBIX JAHHBIX 00 HHTEHCHBHOCTH UX BBINa-
JeHUs OYEHb Mano. B 0OBIYHBIX YCIOBHAX 3Ta BETMYKMHA PEIKO PEBBIIIACT
10 sam/cym. Ha Tlamupe, HanpuMep, MHTEHCHBHOCTE CHETONa0B OOBIMHO
MEHBIIE 5 mm/cym; TaK, 3uMoii 1957/58 r. 6ompie 20 MM/cym BBITIATAINIO
Ha Beicote 4000 »m Bcero 8 pas, a Ha Bbicote 3000 M — 32 pasa (Jlemuuxk
demueHko, T. 2, 1962).

OHAKO WHTEHCHBHOCTH CHETOIIajia B IEPHO €ro IHKa, O4eBHIHO,
Oonwure cpenHell BeaMYHHBI. MTHOBEHHbIE 3HAYCHUS HHTCHCHBHOCTH
KPATKOBPEMEHHBIX cHeromanos, uaMepentble A K. Jronnaemm (1963) B
Hogocubnpcke, konebamuch ot § 10 22 mm/cym. M.A. Bemnkanos (1964)
MPUBOAMT BEHYMHY PHPOCTa CHEKHOTO MOKPOBa 25 cM KaK MaKCHMalThb-
HO BO3MOXKHYIO 32 CYTKH. IIpu cpeqHein MIOTHOCTH CBEKEBBINABIIETO
crera 0,1 2/cm’ 310 cOOTBETCTBYET 25 Mm/cym (B BOZHOM IKBHBAJIEHTE).
Pesynerare! Hamux HabmoneHuil Ha DIpOpyce MO3BOJSIOT YTBEPKIATD,
YTO BEPOATHEI elle Goliee MHTEHCHBHBIE CHeronansl. CpeiHss nX HHTeH-
CHBHOCTB 3a Tepuo/l akkyMyssiuu 1961/62 r. 6b1a paBHa 12 wm/cym, a
B HCKJTIOUHTEILHO CHEXHYIO 3uMy 1962/63 I. oHa mocTurana 25 mw/cym.
Ipu 3ToM B TeyeHue HECKONBKHX THEH 3a CYTKH BBIIANANo MOYTH MO
100 Aov TBepBIX OCAZKOB, @ MX CyMMa 3a siHBapb 1963 1. mpesbicka 700 aov.

B cootBercTBHMM ¢ XapakTepoM aTMOC(HEPHON IUPKYIIALIUH H BIAroco-
JAepKaHHEM BO3AYIIHBIX MAacC MHTEHCHBHOCTbh CHETOMANOB H3 Mecslla B
Mecan pasHuTcs. B palioHax MOPCKOTO KiMMaTa MHOIO CHETA BhINANACT
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Yacte 2. CHexublii MOKpPOB Ha JiequuKax

Tabnuua 2.1
CpenHAs MHTEHCUBHOCTL BbinageHun cHera B CTaHOBOM Haropbe
U B panoHe 3nbL6pyca no mecAuam, Mm B.3. B CYTKU

CraHuus, ron [lx]x|X1[xn|I[H]HI“V]V}
, CraHoBoe Haroppe
Yapa, 1960/61 655625 1,6(25[08[1,5[53[8.0
bonbiuast Jlenpunna, 1960/61 11,5047 1,5| 1,0 | 1,3]| 1,4 1,7 4916,5
HOxmbii crion Dombpyca
Jlenosast Baza, 1961/62 1015|1555 5[ 10 14 [10,5] 23
Jlenosast Baza, 1962/63 — |38 15|22 |4]12]26] 1009

H B CCPEMHE 3MMBbI, @ B KOHTHHEHTAIBHBIX 06JACTAX MHTCHCHBHOCT
CHETOMANIOB CPe/tH 3UMBI Pe3ko nanaet (Tabm. 2.1). B paiione Omebpyca,
HAXOIAIIEMCA B YCIOBUAX JOCTATOYHO BBICOKOTO YBJIAKHEHHS, HHTCHCHB-
HOCTp CHCTONAOB B 3UMHHE MECSALBI OOBYHO HECKOIbKO HUKE, YeM
BECHOM U OCEHBIO, O eM MOKHO CyAuTE IO JaHHEIM 1961/62 1. D1y oco-
OEHHOCTb MOXHO OOBSICHUTE CACOYIOUIHM 00pa3soM. MakCHMyM HHKIIO-
HHYECKOH MeATeNbHOCTH Hag Kaskazom MPUXOIUTCS HA XOJIOHBIH MEPHOT
TOZ1a, HO BIIarocoJiepKaHHe BO3AYIIHBLIX MACC M3-33 HH3KHX TEMIEparyp
3HMO# HeBemHKo. [To3ToMy HanbobIIEE KOTHIECTRBO OCaJIKOB CMeIaeTcs
Ha BECHY M OCCHb, XOTA YacTOTa M MPOAOKMTEILHOCTb BBINAICHHS
OCaJKOB MOTYT OBITh MaKCHMalbHEIMH 3uMOM. OHAKO B 3KCTpEMAIILHO
CHEXKHBIE roZibl, Kakum 0bL1 1962/63 rom, MHTEHCHBHOCTE CHETOMaJIoB H
3HMO#H JOCTHraeT 04eHb GONBIINX 3HAYCHMUIL,

Jlons TBEpABIX 0CAIKOB B TOA0BOI CYMME 3aBUCHT OT HHTEHCHEBHOCTH
OCA4/IKOBBIACICHHS B BO3NYIIHBIX MaccaX B XOJOZHOE BPEMSs Foa M OT
TPONO/DKUTEIIBHOCTH XOJIOAHOTO Tieproaa. OTCYTCTBHE KONMYECTBEHHBIX
JQHHBIX O TBEPABIX, KUAKMX H CMEIIAHHBIX 0CA/KaX B TOPAaX 3aCTABIISET
VICKaTk KOCBCHHBIC MyTH AJISl ONPENENeHUs! TBEPABIX 0CcaakoB. C 3Tol
uensio P. Banscen (Balsein, 1957) nogcuuran AT HEKOTOPBIX paHOHOB
Anbn, [Tupenees u LenTpaneHoro DpaHITy3CKOr0 MacCHBa CTOK 3a TETLTbIH
TMEPHOZ (C Mas MO OKTAOPE). [Momyuennslii pesymerar on YMEHBIIWI Ha
BCJMMHHY, COOTBETCTBYIOIIYIO CTOKY OT XKMAKHX OCA/IKOB, H TAKHM obpa-
30M OTIPEAEITHI IPOLEHTHOE COACPIKAHHIE TBEP/BIX OCAIKOB B X TOIOBOI
CYMME, KoTopoe Ha Boicote 3000 M Bo dpariysckoif YacTH AJBI OKa3a10Ck
paBHBIM nipuMepHO 70%, a B [TupeHesx — nums nmpuMepHo 50%.

B konedHOM cuere, BEIMageHue TBEPIBIX OCAAKOB PETYIHpYeTCs
TeMIepaTypoi BO3AyXa, W MOITOMY PacyeThl MOKHO OCHOBBIBATE Ha
AaHHBIX 0 Temneparype. O. Jlaywep (Lauscher, 1954) na ocroBe METEOopo-
Jorudeckux Habmonenui B Anbnax, KOsxkHoii Hopseruu u B Apkrike Bbisen

128

Tnapa 1. CHer ma jeaHuKax B NEPHOJ aKKyMYyJELHUH

IMIMPHUCCKOE THHEHHOE yPaBHEHHE
X =505t

3)
T cpmec.”

e X, — TBep/ple OCaIKH (B MPOLEHTax OT obuiero KﬂqueCTBa), tcp_"l__,ﬁ
= cpeﬁmm MeCsSUHas TEMITEpaTypa Bo3myxa. IIpu BbIBOJIE 3TOH 3aBUCHMOCT
aBTOP MCXOJHT U3 TOTO, 9TO HOPMa/lbHbIE OTKIOHEHHS Tcmneg(ajrypm oT
cpenHeH MeCIYHOH jiexkaTt B npeaenax +10°C H:ITO opu —10 °C ocagku
BBITAJAIOT TOJBKO B TBEpAOM BuAe, a npu 10 °C — Tonbko B mnnml\;
Pe3ynbrars! pacyera 1o (opmyie (3) XOpOILO COIIACYOTCS C %amqegx?;/
naHHBIMH 19 obmact ot 48 no 77° c.u. ITo dopmyne - ?%mep (]
0CajIKOB BBINAIAET B TBEPAOM BHAE MpH TeMIIEpaType — ;

II.A. llIBep (1962) nns onpe/IeNICHHs IEPHOZIA C TBEPALIMU OCa/IKaMH
MpUHSLIA KPHTCPHiA CBA3M YMCIIA JIHEH C TEMIIEpaTypod Bo3ayxa Bmu::
0 °C co cpeaHeH MeCIYHON TeMIepaTypoi. 3a MECHII C TBEPALIMH ocaL[Ke
Mu OBLT IPUHAT TaKOH, Koraa Habmonanoch He OoJiee AT AHEH ¢ TeMIte-
parypoii Bo3myxa Beiue 0 °C. Cpequsas MecsIHas TemnepaTypaﬁaoﬂgéane
neprosa ¢ TBEPABIMH OCaakaMu (OCEHBI0) H3MEHAETCS oT —b, Ha
3anazae g0 —7,5 °C Ha Boctoke EBpasun. [Ipu Takux Temneparypax B 3THX
IIMpOTaXx BeIManaeT 75% TBepabix ocankoB. B SImonnn cpeauss cyro_t?mu?:s
TeMmrepaTypa Hadajia Iepuoja ¢ TBepIObIMH ocalkamu pocturaer —7 °C.
CpeiHHC MECSYHBIE TEMIIEPATYPbl KOHIIA TIEPHO/IA C TBEP/AbIMH or;a{);ucagxg
(BecHO#1) ¢ 3amaga HA BOCTOK Hallled CTPaHBI M3MEHAOTCH OT —3,0 1
7,2 °C (IlIrep, 1963). HeGomnbilloe MpeBHIIICHAE 3THX TEMIEPATyp Hal
OCEHHHMH CBA3aHO C OXJIAK/AIIUM BIMAHHEM CHEXKHOTO [OKPOBA.

Jake He3HauWTENRHOE MMOBBIIIEHHE CpeHel ro/IoBOH TeMIIEpaTypsl
B [pejiesiaXx OJHOTO paiioHa MPUBOINT K CYIUECTBEHHOMY ymeHTae;{Hm
704 TBepabiX ocankoB. Tak, mo manueiM ILA. Ilymckoro ( ), B
ceBepHOi yactu 3emin @panna-Hocuba ronosas cyMMa 0caKoB paBHa
190 mm, a B rokHOM yacTH — 225 MM, cpefHsia rofloBasg TeMIlepatypa
COOTBETCTBEHHO cocraiger —12,0 1 —10,1 °C, a uronsckas paBHa 0,4 u
1,3 °C. B pesynbrare TBepable 0CaJKH Ha CEBEpe apé{ﬁncﬂara COCTaBJIAIOT
90% ofmieit cymMMBl ocaakoB, Ha fore numb 75%, a abCONIOTHOE MX
KomuuecTBo (mpuMepHO 170 mm) K 10Ty TOYTH HE MEHSIETCA.

B ropax o mepe yBenuueHus abcoNFOTHOM BEICOTHI CPEAHAA MECAYHAsS
TeMIeparypa Haqasia IepHoja ¢ TBEPAbIMH OCAKAMH IIOCTENEHHO MPHUHH-
maer Bce Oonee BRICOKHE 3HaueHus (Ha Karkaze u B Anpliax B mpejenax
BeIcOT 500-1000 m oHa paBHa —6,2 ° C, a Ha BBICOTAX 1500-2000 »
noBelaercs a0 —4,8 °C), 4To aHaJOTHYHO POCTY 3TOH TEMIEPATYPhl K
CEBEpy Ha PaBHHHHBIX TEPPHTOPHAX H 00bscHAETCA BIHAHHEM Oonee
CYPOBBIX KJIMMaTHYECKHUX YCIIOBHIA.

Ha BBICOKHX ypOoBHSIX B ropax B TeueHHe GOIbIICH YaCTH roja MoJas-
JAI0MEe KONMUYECTBO OCAAKOB BblNajaeT B TBEPAOM BHIE. Tak, Ha
CCBCPHOM ckloHe Assn B gonuHe Pefina Ha Beicote 2500 M B cpenHEM
3aron Bemamaer 72% cHera, a B LlIBefiapckux Anenax Ha BbicOTe 3 109
M CHEXHbIE ocaaku cocTaisitor 92% ux obmiel cymmel. Jlaxe B caMbIH
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Yacte 2. CHexXHbIii TOKPOB Ha JeAHHKAX

Teruibld  Mecsl (uwonb) Ha BeicoTe 2500 M HA cHeromaibl MPUXOIUTCS
TpeTh 0CaaKoB, a Ha BeicoTe 3100 M — nBe TpeTu.

Jons TBepaBIX 0CaJKOB 3aKOHOMEPHO pacTeT ¢ YBelIMYeHHEeM
abcomoTHOH BEICOTHL. Ponbk rop B (hOpMHpPOBAaHUH TBEPABIX OCATKOB
HCKITFOYHUTENIBHO BeJIHKA: TOphl pe3K0 MHTEHCU(HUIMPYIOT ocaakoobpa-
30BaHHUE, IIPU 3TOM C YMEHBIIEHHEM CpeIHEH TOIOBOH TEMIIEpaTypHI OT
0 mo —10 °C comepxaHune TBepAbIX 0cankoB (cM. ypaBHeHHe Jlaymepa) B
cpenHeM BozpactaeT oT 50 no 100%. B Anpnax HabmonaeTcs paBHOMEp-
HBIH POCT JOJIM TBEPIBIX OCAJKOB Ha BCEX BHICOTAaX

AOCOIIOTHAS BBICOTA, M 200 1000 1500 2000 2500 3000 3500
Jons TBepOBIX ocamkoB, % 5 25 42 60 77 90 100

Ha Kaska3se B cBs3u ¢ DoJiee HKHBIM €r0 MONOKEHHEM COJIEpIKaHHe
TBepJIBIX OCA/JKOB HA COOTBETCTRYIOIIUX BEICOTHBIX YPOBHAX MEHBIIIE, T€EM
B Anbnax. 3a HEMMeHHeM JaHHBIX O Jj0e TBepAbIX OCAIKOB MPHUBETY
ceenieHud (Llomas, 1958) o MakcumanbHBIX CHerosanacax B IIpOIIEHTaX K
TOJIOBO# CyMMe OCAJIKOB:

ABComoTHAS BEICOTA, M 500 1000 1700 2500 3000 3500 3900
MakcHMaIbHBIE CHerosamacel, % 5 10 22 48 70 93 100

Poct nonu TBepABIX OCAaOKOB ¢ BBICOTOH B JIEJHHKOBHIX paloHaX
Cubupu MoryT XapaktepH3oBaTh AaHHble Xp. CyHrap-Xasta (Kopeiima,
1963):

AbcomoTHas BBICOTA, M 740 2050 3000
Hons tBepmpix ocamkoB, % 25 60 90

Ocob6eHHOCMU CHE200MJIOXKEHUS! Ha nedHUKax

B Anbmax m Ha AnTae Ha ypOBHE (PHPHOBOH THHHMHU BBINAAaeT HE
bonee 10-15% xuaxux ocaakoB, Ha yBennueHue qonu TBEpabIX 0CAKOB
OmnpeseneHHOE BIHIHHE 0Ka3bIBaloT camu neaHukd. M.B. Tponos (1960)
OLIEHHBAET YBEIWIEHHE JOIH CHEKHBIX OCAOKOB HA JOJIHHHOM JIEIHHKE
cpeanux pasmepoB B 10-15%. HecomMHeHHO, BMHAHNE IEIHHKOB BO3pac-
TaeT B TEX CITyyasx, KOra OCHOBHOE BBHIMTAJIEHHE O0CAJKOB MPHUYPOUEHO K
TEIIOMY BPEMEHH T'0ZIa, KaK 3TO UMEET MECTO B KOHTHHEHTAJIBHBIX 00J1ac-
TSX, OO UMEHHO JIETOM HauOOJIEE BEITHKH pa3lIddis TEMIIEPATyPhl XOI0I-
HOMH MOBEPXHOCTH JICHHKA M IPOTPETOH TIOBEPXHOCTH cKai. Emte Oonbine
POJb JIETHAKOBOH MOBEPXHOCTH B YBEITHYEHHH BEHITaJECHUS TBEPABIX
0CafKOB Ha KPYITHBIX MMOISPHBIX JIETHUKAX, 0COOEHHO €CITH OHHM COCEACT-
BYIOT C OTKDPBITOH MOBEPXHOCTHIO MOPSL.

B nenHukoBBIX paiioHaX, pacHoNIOKeHHBIX CPaBHHTEIBHO HEIalIeKo
OT MCTOYHHKOB BIIard, HEKOTOPYI0 pOJIb B IIUTaHHH JIEJHHKOB MIPaloOT
HapacTalomue 0CaJkH, IIaBHBIM 00pa3oM u3Mopo3b. B muteparype
MOYKHO HalTH yIIOMHHAHHS O 3HAYUTEIBHOM, a B HEKOTODPBIX CIydasx
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Irasa 1. CHer Ha JieHHKAX B TCPHOJ AKKYMY.JISITHHA

Puc.2.2. MowHbIe OTNOXEHUA UZMOPO3N B palOHE OQHOrO U3
pyaHukoB KonbCKoro nonyocTpoea

TIOABIISAOIIEM 3HAYCHHH CYOMMMAaLMOHHOIO JIb/1a B NMTAHHH JICAHHKOB.
@. Jiése (Loewe, 1938) roBopun o OONBIINX CKOTNIEHHMAX H3MOPO3H Ha
nennukax HOxwaoii ITararonuu u B MpUOPEXHBIX paiioHaxX AJLICKH; y P.
Kuebenncbepra (Klebelsberg, 1948—1949) nmeercs ykazaHHue Ha ITHPOKOE
pacnpocTpaHeHHe H3MOPO3H B Aunblnax B npeaenax eicoT 2000-3000 ar.
HeonHokpaTHO OTMEYAIIH H3MOPO3b Ha BEICOTaX 0k0710 6000 m Ha I0/KHBIX
CKJIOHAX BOCTOYHHIX Ieneil [mmanaer, B ropax CKaHIWMHABUU H
upnOpekHbIX Xpedtax Kopannbep CeBepHOH AMEPHKH.

Bce ykasaHHble BEHINIEC PaiflOHBI OTHOCATCS K 0OMAcTAM MOPCKOTO
KJIMMaTa, B KOTOpbIe MOCTYIAeT BEChbMa BIAXKHBIH BO3AyX. B HCKIHOYH-
TEJIbHBIX YCJIOBHUSX, CO3/IAIOMIMXCSA HAa HEOOJNBIINX, TOKPITHIX JIBIOM
OCTPOBax, JICXKAIMX B OTKPHITOM MOpe, OTJIOKEHHS W3MOPO3H, MO-
BUTHMOMY, MOTYT JIOCTUTaTh 00bIKX pa3sMepoB (puc. 2.2). Ilomobubie
OTJIOKEHHUsA, OTMEYEHHBIE H HA HEKOTOPBIX OCTpoBaX ApKTHkHU H CyOaHT-
APKTHKH, MPHUBEJIM K MBICTH 00 OYeHb OOJIBLIOH JIOIE€ HapacTarIInX
OCaIKOB B CHEXKHbIX OT/IOKECHHAX HEKOTOPLIX MOJIAPHBIX JIEIHHKOB H
TETTHUKOB, JIeXKALUKX B IPHMOPCKHX TOPHBIX LersaX. OQHAKO 3TH 3aKIT0-
HCHHsl OBLIHM YHCTO yMO3PUTETLHBIMH, TAK KAK KOTHYECTBEHHBIX H3MEPE-
HHH HapacTaloKMX OCAJKOB COBCEM HEMHOro. BmecTe ¢ Tem He ciemyer
3a0bIBaTh, 4TO W3MOPO3b, 0GPA3YIOMAsACA HA MIOBEPXHOCTH CHEXHOTO
MOKpOBa, MOKET HMETh PA3IHIHOE IPOUCXMK/IECHHE: OHA BO3HHKACT U IIPH
CyOnmMMaiuy Biaru u3 BO3ayXa, M W3 HHKHHX CJI0EB CHEXKHOTO II0KPOBa.
B niepsom cnywae npoucxonut obinee yBenuueHHE MAcChl CHETa, @ BO
BTOpOM cliydyae mMacca HE MEHAETCH,
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Yactp 2. CHeskublii NOKPOB Ha JIeAHHKaX

H3mepeHus oTnoxeHnit cyOMMMaIIMOHHOIO Jiba HA MOBEPXHOCTH
neaHUKOBOro NoKkposa Hoeoit 3emnn nmokazamu ([laBugoBuy, 1961), uto
33 CYTKH KPHCTA/UIBl H3MOPO3H MOTYT BEIPACTH Ha 2-3 mm, IPU 3TOM
Macca BeulecTsa yeenuuusaercd ot 0,04 oo 0,24 mm/cym, HIIH B 1IeJIOM 3a
Mecsl He Gonee geM Ha 2 mm. DTa BEIMYHHA COCTABIACT HHYTOKHYIO

JOJII0 001LEeH CYMMEI OTJIaraloIIHXCs Ha IOBEPXHOCTH JICAHHKOB TBEPIBIX
0CAaJIKOB. : ;

HccnenoBanus Ha MOISPHLIX JIEAHHKAX MOITBEPXKIAIOT 3Ty TOYKY
speHus. ITo nabmonenuam B. 1rorra (Schytt, 1964), nons usamoposu u
UHes B MPHUXOIE BelecTBa Ha neaHukax Cesepo-Boctounol 3emnu
(Unuubepren) He mpessbimana 10%, 9To ybeauTeNBHO ONpOBEPraeT
HEKOTOPBIE MpEKHHE oleHKH. Ha xopomro yBIaXHAEMBIX JIeIHHKAX
ITonsiproro Ypaia B 1ieJI0M 3a roj KOHASHCAM peoliiaiana HaJl ucrape-
HHMEM, HO BEJIMYHHA H3MOPO3U B MUTAHHH JIETHUKOB 3/I€Ch HE TIPEBbIIIaa
1% (Onenenenue Ypana, 1966).

Wrak, ponb HapacTarOIIMX OCAIKOB B IUTAHWH JIEJIHUKOB HEBEJIHKA.
Ha nemnukax, pacnonoxeHHBIX B KOHTHHEHTAJIBHBIX 00/1acTsX, B LENIOM
3a MEPUOJ AKKyMYJIALMK HCIIapEeHHe NpeobanaeT HaJ KOHaeHcauuei. B
TOpax YMEPEHHO KOHTHHEHTANBHBIX H MOPCKHX OONacTell OTIOKEHHE
H3MOPO3H Ha JIeJIHUKAX COCTABIAET BCETO HECKOIBKO IPOLIEHTOR OT 00LIeH
CYMMBI TBEPIBIX OcaikoB. Hanbomnee Bemika 10515 CyOTHMAITHOHHOTO Jibia
B ITMTAHHH JIETHHKOB HA HEKOTOPBIX MOMAPHEIX OCTPOBAX U HA AHTAPKTH-
4ECKHMX MIeNbGoBbIX JNeaHukax (10 10%), a Takke B EHTPaJIbHBIX paiio-
Hax AHTapKTH[BL, [JI€ OHA JOCTHTAET HECKOIBKHX JECATKOB IIPOLIEHTOB
OT TOIOBOH CyMMBI OCAaJKOB (CM. TIEPBYIO KHHUTY 3TOrO IIIECTHTOMHHKA).

B ropax cnenyer paznudars ypoBHH MaKCHMyMa XUAKHX U TBEPIBIX
BBEINAJIAIOIIMX OCAJKOB H MX FOJOBOH cyMMbl. [lonoxkeHne ypoBHS
MaKCHMyMa TBEP/IbIX 0CaJIKOB 3aBHCHT OT BIIarOCOJCPIKaHUS BO3TYLIHON
MAcCChl, TEMIIEPATyPhI BO3AyXa H BEPTHKAIBHOTO TeMIIepaTypHOro rpaiu-
€HTA, a TAKXKE HANPABIECHHA H CKOPOCTH LUPKY/IALHH BO31yXa B 3HMHEE
BpeMs. BricoTa 3TOro ypoBHSA pe3KO BO3pacTaeT C yBeJIUYEHHEM CYXOCTH
BO3IYIIHBIX MAacc, MPUBOAANICH K BEICOKHM YPOBHSM KOHAEHCALMHH, H
MEHEE Pe3KO C OBBILIEHHEM 3UMHEHN TeMIlepaTypbl Bo3ayxa. B cooTBeTcT-
BHH C 3THM CaMO€ HH3KOE T0JIOKEHHE YPOBeHb MaKCHMMyMa TBEPIBIX
0CaJIKOB JIO/KEH 3aHMMaTh B MOJAPHBIX paiioHax, Goiee BBICOKOE — B
Topax XOJI0JHbIX KOHTHHEHTAJIBHBIX PaliOHOB U Jajiee B ropax yMEepeHHO
KOHTHHEHTAIBLHOTO KITMMAaTa U CaMoe BRICOKOE — B TOPHBIX CTpaHaX CyXHX
TPONMUYECKUX 00nacTel U I0KHOH YaCTH yMEPEHHOT0 Mosca.

B Mcnanauy ypoBeHb MaKCHMYMa TBEPAIX OCAIKOB JICKHT HECKOIBKO
Bbie 1000 u; Ha xp. CyHrap-Xasra B SIKyTHH POCT TBEPIBIX 0CAIKOB
oOHapyXeH /10 BBICOTHI 2500 M, OHAKO MOKHO MIPE/IIOJIaraTh, YTO BhIIIE
CyMMa OCa[KOB CYHICCTBEHHO He yBenuduBaeTcs. 110 JTaHHBIM pa3sHBIX
ABTOPOB, YPOBEHbh MAaKCHMyMa BbIIIaJAOIIEr0 CHera B AJTbIIax JIGKHT B
npeaenax 2500-3000 ». Hamm Habmonenns Ha Ins0pyce roBopsT 0 pocTe
TBEP/bIX 0CaAKOB 10 BBICOTHI 4000 4 U nanbHelileM MEATEHHOM YMEHb-
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ieEUH HX ¢ BBIcoTol. M3mepenus B mepuoa MIT Ha rmaBHOM CTBOJNE
nenHuKa OeqdeHKo U HabMOAEHHS Ha TPEX METEOPOJIOTHYECKHX CTaHLM-
dX, PACTIOIOKEHHBIX Ha BbICOTAX 2900, 4170 u 4900 M, MOKa3BIBAIOT
(JlemHuK denuenxo, 1.2, 1962), 4To MakCUMyM TBEPALIX OCATKOB B 3TOM
paitore [TaMnpa IPHXONTCS npubnu3uTeabHO Ha BbicoTy 4500 M, a BbIIe
TIPOMCXOIHT JIOBOTIBHO PE3KOE HX CHHKCHHE. Habmonenns Ha neHUKax
maccuBa PyseHzopu B Adpuke (Osmaston, 1961) He 0OHapyKUBAIOT
TeH/ICHLINM YOBIBaHMS TBEPIBIX OCAJKOB, BIUIOTH /10 BHICOTEI 4900 m.

OO61LUHi XapaKTep H3MeHeHHUs BRICOThI QUPHOBOH JTMHHH B Pa3HYHBIX
KIAMATaX B LEJIOM IT0100eH H3MEHEHHIO YPOBHS MaKCHMAIIBHBIX CHEromna-
J10B (IIOHHKEHHE OT IKBATOPa K IIOJTFOCAM M OT KOHTHHEHTAIBHEIX PaHOHOB
K MopckuM). OTHAKO TEMIT TOTO M3MEHEHHS HOOMHAKOB H3-3a PasIuus
(haKTOpOB, BIUAIOMIMX HA BHICOTHOE IOJIOKCHHE YKA3aHHBIX yPOBHCH.
Ecnd BbICOTA MAKCHMyMa TBEPHABIX OCAJKOB ONpEAENAeTCS 3SUMHUMHU
KIMMATHIECKHMH YCIIOBHAMH, TO BEICOTA (PUPHOBO# THHUH B 3HAYUTE/Ib-
HOM CTENEHW 3aBHCHT OT XapaKTepa JIETHHX YCIOBMI. JTO IPHUBOAUT K
pa3THYHOMY COOTHOIICHHI) PACCMAaTPUBAEMBIX YPOBHEH Ha pasHbIX
mIMpOTax, Ha 4To yKaspmanu B. [Tanmmnrep u P. ®mant (Paschinger, 1923;
Flint, 1957).

B HM3KHX M CPEIHHX IMHPOTaX QUPHOBAsA TMHHA JICKHT BbIIC YPOBHA
MaKCHMyMa TBep/bIX ocakoB. B oGmacTsx Mopckoro knumara (AJkib)
pasHuna MexTy HuMH cocTaBnseT 400-600 m, B 0671aCTIX KOHTHHEHTAb-
HOTO KJIMMATa ¢ XO/OIHOM 3MMOH H jKapkuM JeToM (Topsl LleHTpaneHON
Aszun) pazanna gocruraet 1000 4. O6a ypoBHS 3HATHTENEHO COMIDKAIOTCS
B SKBATOPHAJBLHOM OSICE, TI€ CE30HHBIE KOoNeOaHUs TEMITEPATyPhl 09CHB
maibl. B monsgpueix obnacTax GpupHOBasg JHHHS NPOXOIHUT HHXKE YPOBHA
MaKCUMAIBHBIX CHErolazios.

Cpenu MeTeoponorudecknx (hakropos, ONpeae/IOIIHX NOI0XKCHHE
(HPHOBOI TMHUH Ha JIeIHUKE, OCHOBHBIMH CITyKaT CPETHAA TeMIIepaTypa
JNIETHETO [IEPHOJIA H KOJIMYECTBO 0CAAKOB, BBITABILINX 32 IEPHOI AKKYMYJIA-
unn, TTockonbKy MPOCTPAHCTBO pasjena obnactedl MUTaHMA U pacxona
HA JeJTHUKE XapaKTepu3yeTcsi PaBCHCTBOM aKKyMYJISIMH M alisuuy, a
TIOCIIEIHAA B 3HAYMTEIBHON MEPE 3aBUCHUT OT CPE/IHEH TeMIIepaTyphbl BO3-
ZyXa B TE€UCHHE CE30HA aOIALMM, MOXKHO CYMTaTh, YTO AKKYMYJIAUHSI y
(HpHOBO} THHUM KOCBEHHO CBSA3aHA CO CPEIHEH eTHEH TeMreparypou:
onee BBICOKOH TeMIepaType Ha 3TOM yPOBHE COOTBETCTBYET U Boblliee
KOITMYECTBO BBHINAJAIOMIMX OCAJIKOB.

IMono6HO cHeroBoi THHUH, BEICOTa GUPHOBOM TMHUH (KaK M TPaHHIIbI
ITUTAHUSA) B 3HAYMTEIHLHON CTeleHH 3aBHCUT OT OPHEHTALMH CKIIOHA, Ha
KOTOPOM JTe/KMT JISOHHK, K BIarOHOCHBIM BO3IYIIHbIM Maccam. JT1a
338BUCHMOCTD OTPaXKaeT BO3ACHCTBHE Pa3MYHON BEJHYHUHBI TBEPAbIX
OCaJIKOB: MPH MPOYMX PABHBIX YCIOBHSX, GHPHOBAs THHUS HIDKE BCEro
pacnonaraercs Ha JeJIHMKax, oOpamleHHbIX K MOTOKY Biaru. Tak, B
Dacceiine nemunka ®eqgenko caMoe HU3KOe NOJOKeHHEe PHPHOBAs IUHUS
3aHUMaeT B LEHTpaNbHO# ero 4actu (oxono 4300 m npotus 4650 m B
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CpeIHEM I10 BceMy OacceiiHy), 4To CBA3aHO C OIaroNpUATHBIMHU YCIIOBHUS-
MM MIEPEHOCA CI0Ia 0CAJIKOB FOCMOACTBYIOLIMMH FOT0-3aMla THBIMU BETPAMH
uepes ceanosuHy Kaman-Ask. B xp. Cyurap-Xaata, Kyma 0CHOBHas Bliara
NPUXOMT C 3amajia, Ha JIETHHUKAX CEeBepo-3anagHOi M 3amamHol SKCIo-
3ULMHA rPAaHHMLA THTAHHA IIPOXONHUT Ha BhicoTe 2320-2350 m, a Ha JTeaHu-
KaX BOCTOYHOM IKCIO3HMIMH — Ha BbICOTE 0K010 2400 M.

JlenHuku pa3IM4HBIX MOPQOJIOrHYECKUX THIIOB B Pa3HOM CTENeHH
OnaronpHUsTHLI [UTS CHETOHAKOIUIEHHs HA WX MoBepXHOCTH. C 3TOi TOUYKH
3pPEHMs B IPYIIE TOPHBIX JIETHHKOB Lie/Ieco00pa3HO BEIICTHTE JICIHHKH,
pacnonararoimecs BO BaIHHax peibeda, c OqHOH CTOPOHBI, H Ha TOPHBIX
BEPIUMHAX WJIH TIaTO00Pa3HBIX BO3BBILEHHOCTIX — C JAPYTOM.

B niepBoii rpymne BbIAENSIOTCS JOMTHHHEBIE, KAPOBBIE U PHCKIOHOBLIE
JIE[IHUKH, a TaKkKe UX KOMOMHALMH (HArpHUMeEp, KapoBO-NONHHHbIE). 3a
HCKJIIOYEHHEM IIPHCKIOHOBBIX M YACTH KapOBBIX, JIEXKAIIUX B HEOOMBIINX
YIIyOIEHHAX CKIOHOB, APYrUe JE€AHUKH 3TOH TPYIIITBI XapaKTeEPU3YIOTCS
XOpOIIO BBIPaXKEHHBIMH O0NACTAMH aKKyMy/LAIUK | abnsuuu. O6nacts
IIUTaHHs, OTIIHYAIOIIAsACH BOTHYTHIM IOTIEPEYHBIM npoduiem, Gomnee
ynoOHa [UIA CHErOHAKOMIEHUS, YeM 001acTh abMslUU C BBIMYKIBIM
npoduneM. Uem Oosee BOrHYTEIH XapakTep HMeeT 001aCTh aKKYMYJISITHA
JICTHHKA, TeM HHXKE CTPEMHTCS PACONOKHUTHCS (PUPHOBAS TUHUS HA 3TOM
JICTHUKE.

Bo Bropo# rpynmne BBIOCIAIOTCA BHCAYHE JICAHUKH, JIEKAIIUEC HA
KPYThIX CKIIOHAX TOp, JIEJHUKH BYIKAaHHUYECKUX KOHYCOB H JICTHHKH
miockux BepvA. [Tocnennue, 1o cymecTBy, npuOIMKaIOTCS K TIOKPOBHO-
MY THITy. YCIIOBHS ITMTaHHA ITOH IPYIIIIB JIeIHUKOB MEHee OTaronpHsTHBL,
uem npeasiaymed. IlpaynHa 3axmouaercs B npeoOnagaHHH CHOCA € HX
NOBEPXHOCTH METEIIMH, B TO BPEMs KaK Ha JIEAHWKH MEPBOM TPYIIIIBI
HEKOTOpas 9acThk CHETa N00aBIIAETCA [10]] BO3ASHCTBHEM METETICH H TaBHH.
B pesynbrare (HpHOBasA JMHHS Ha JIeHHUKAX BTOPOH TPYIIBI OOLIYHO
pacnonaraeTcs BhIIIE, 9EM Ha JIeJHUKax nepBoi rpynmel. Ha xp. Cynrap-
XasdTa rpaHdIa MHTAHAA HA JONUHHBIX M KAPOBBIX JIEOHHKAX JICHKHT B
cpeanem Ha BeicoTe 23202345 a1, a Ha BUCSYMX U KaPOBO-BUCAYUX — HA
BeicoTe 2365-2415 m (Kopeitiua, 1963). Ha Antae ¢upHOBas THHUS Ha
KapOBBIX JIEIHHUKaX JICKHUT Ha 150200 m Hiske, gem Ha BHCSYHX (TpOHOB,
1954).

AKKyMyIIA1lUsl CHEra Ha Jle[IHUKaX, JIeKaluX Ha IUIOCKUX [UIaTO WIH
OIIMHOKO PACIIOIOKEHHBIX BEPINHHAX, OKA3bIBAETCS NOHHKEHHON BCIIE-
CTBHE COYBaHUs C HUX cHera. Tak, Ha JTeHHKAX IIOCKHX BEPIIMH AJTas
CHeTa HaKallIMBAeTCs BABOE MEHBIIE, YEM BHINANAET B 3TOM paiioHe
(PeBsaxun, 1964), na niockoBepIIMHHBIX JIeTHHKAX TsHb-11laus Ha ypoBHe
(bupHOBO# NMHUYM aKKyMyNAIHS cocTaBiieT Beero 300 mm (ABciok, 1950),
4To Dojee 4eM BABOE MEHBILE BHINTAJAIONIUX B 3TOM paiiOHE OcaaKoB. B
pesynbrare GUPHOBas TMHUS HA JTEIHUKAX TIOCKUX BEPIIMH OKa3bIBAETCS
PAacIIO/IOKEHHO BbIIIE TTO0 CPAaBHEHHIO C KAPOBBIMH WM TOJHHHEIMH
JETHAKAMH 3TOrO ke PaioHa.
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Eme Gojee YXYAIIAKOTCA YCIOBHA TMTAHUS JIEHHKOB, JIEKAIMX HaA
oTIenbHBIX BeplMHax. W3-3a c/lyBaHus CHETa BETPAMH M CXOJIa JTaBUH
JISILAS CHETA 3/1eCh OKa3bIBAETCA 110 KpaiHe# Mepe BABOC MEHbIIIE,
yeM Ha TOJOTMX CKJIOHAX BHYTPH TOPHOH CTpaHBI, H (dupHOBas THHHA
{a OTAENbHBIX BEPLIMHAX TOPHOTO XpeOTa ¥ Ha ByTKaHUYECKHX KOHyCax
3agUMAET OYEHb BEICOKOE IOJIOKEHHE. Tak, #a CpenuHHOM XxpeOTe
KamuaTku (QUpHOBAs NHHHA HAXOAUTCH HA BBHICOTE 1000-1100 »,
ga ByikaHe [luBenyy oHa MoJHMUMAETCS 10 2200 m, a Ha KmoueBCKOH
comke — 10 2700 m (MBanbkoB, 1958). To4HO Tak Xe Ha CKIOHaxX
Japbpyca QHPHOBAs JIMHHS JIEKHT HA HECKOJBKO COTCH MCTPOB
BBIIIE, 4EM Ha JIeJHMUKAX IeHTPalbHOH qacTH [1aBHOTO Kagka3zckoro
xpebTa.

Ha ocHOBe M3ydYeHHs kapTorpagMuecKkux MaTepHauoB 1O AJbIaM,
Hopserun n Ucnanaun I Mewm (Manley, 1955) ycTaHOBHUIL, 9TO HAJIHIHE
JIeIHMKOB HA OT/IEIBHBIX BEPIIMHAX 3aBMCHT OT IIMPWHBI BEPIUMHBEL H
BBICOTHI €€ HAJl CHErOBOH JTHHUEH. B CBA3H ¢ 3TUM OH TOBOPHT O KPUTH-
yeCKOH WIH [peIebHOH TTOMa i, IPH KOTOPO# BO3MOKHO obpa3oBaHue
[ISTCH «BEYHOTO» CHEra Ha BepInmHHax. I yC/IOBHH yMEPEHHOTO nosca
MeHIH OPUBOOHMT CIEAYIOUIHE BEIUYHHBI IIMPHHBI MOBCPXHOCTH,
crocoOHOM ylepKaTh CHEKHUK WM JIEJHHUK, B 3aBUCHMOCTH OT BBICOTBI
HaJl CHETOBOM JIMHHEH:

IIupyuHa BepILHHBL, M 1000 300 100
IpesbilieHne Hajl cHeroBoil muauel, v 200 400 600

KoHeuHo, HeMaJloe 3HaYeHHE MpU ONpeJeleHHH OTHOCHTEIbHOH
IIMpPHHBI [IOBEPXHOCTH BEPIIMHBI IMEET €€ KPYTH3HA, a IPH OTIPEe/ICHHH
a6CcontOTHOH BBICOTEI TAKMX BEPIIMH — IIOTOKEHHE CHErOBOH JIMHHU B
paiione. B Hopseruu, Hanpumep, MHHUMaJIbHAs BBICOTA BEPLINH, HECY-
IIMX JICIHUKH, yBenuduBaercs ot 1200 m Ha 3amagHOM [00Epexse JI0
2200 m B ry6une crpans! (Pstrem, 1964). Ha Takux BeplIMHAX, Tak ke
KaK ¥ Ha CKJIOHax, 0OBIYHO CYILECTBYIOT MAaJlbie JITHHKH.

Mansie nednuxu oGpasyioT 0coObIH KIIacC JISHHKOBBIX 06pa30BaHHMA
M OTIHYAIOTCA OT APYTHX JIEAHUKOB CBOMMH HEOOJBIIMMH Pa3sMEpaMH,
ONpeIeNAIONIMMHI HEKOTOPOE CBO0Opa3ue X pa3BUTHsA. Mable TCTHUKH
001anatoT OoMbILEH cTeNeHbI0 YCTOMIHBOCTH 110 CPaBHEHHIO C JIETHHKAMH
JOJIMHHBIMH, [UIOCKHX BEPHIHMH M T.IL B nepHon aerpajanrH MNOCIETHHX
Manbl€ JTeIHUKH 9acTO MPOOOIKaoT CYIIECTBOBAaTh H MOTYT BO3HHKATH
BHOBb. CBHeTeNbCTBYOIHE 00 3TOM (aKTBl MOAMEYCHB! HA Autae,
Honspuom Vpane, Hoso#t 3emne. IIpn BO3HHKHOBEHHMH OJIEICHCHHS B
TEPBYIO o4epens 00pa3yloTcs Malble JIEJHHKH, TPU €0 pacmane OHH
MCYE3al0T TOCIeIHAMA. [IpHMep TOro Mbl IIPHBOAWIH paHee (ABCIOK,
Kotnsikos, 1964): y HekoTOpBIX MOIKOBOOOPA3HBIX JICTHHKOB HA 3amaje
UTA k Hactosmemy BpeMeHH hupHOBas 00,1aCTh HCYesJIa i COXPaHHIIHCh
JHINb OTHENbHBIE WX YacTH B KApaX BTOPOrO MOPSAIKa 1O nepudpepHH
CTaporo uupka.
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Maitbie JieAHNKH pa3BHBAIOTCS B YCIOBUSAX TIOBBIILIEHHOMN JIOKATHHOM
KOHLIEHTPAIIHU CHETa, BOSHHMKAIOMIEH BCIICICTBHE METEIEBOTO H JABHH-
HOTO II€pepaclpeAeiCHHA CHETA CO CKIOHOB M NMPHJIETAIONIHX ILIATO.
brnarozaps noBbILIEHHOH KOHUEHTPALMK CHETA MAJIBIE JICHHKH cylecT-
BYIOT 3HAYMTEIBHO HWXKE CHErOBOH IMHWHM M BCTPEYAIOTCH HA TAKHUX
XpebTax, BEPIIMHBI KOTOPBIX HAMHOTO HE JOCTHTAIOT CHETOBOH JTHHHMHM,
NO3TOMY HACTOSIIIIUX JOMHHHBIX JIEHUKOB ceifgac 3aeck Het. Ha 1000
HMIKE CHENOBOH JIMHHHM OOHAPYKEHO MHOMKECTBO MAIBIX JIEAHHKOB HA
Honsprom VYpaie (Onenenenue Ypana, 1966) u B Kopsikckom Haropbe
(Maneix, 1958). Takue neqHuKH HalineHs! B BBICOKUX Tarpax (Wdomik,
1959), ropax IMupun (Ilees, 1961), maccuBe Mou-CeHTo Ha Kopcuxke
(Heybrock, 1954) u B apyrux Mecrax, He OTHOCSIIMXCS K palioHam pa3Bu-
TH3 COBDEMEHHOT0 OJleIcHEHNA. ECiti OB Ha MecTe pactIeHeHHbIX TOPHBIX
CTpaH paclojarauch OOMIMPHLIE POBHBIE MJIATO, TO OJEACHEHHE 3/ECh
HEe MOTJIO Obl BOSHUKHYTB, TIOCKOIBKY CHEIOHAKOIUIEHHE Ha [IOBEPXHOCTH
ILTaTO MPOUCXONMIIO Okl GOJIee paBHOMEPHO.

Huskoe (OTHOCHTENBHO CHErOBOM IMHUH) TIOTOKEHHE MATBIX JIE/THH-
KOB MPHUBOAHT K YCHICHHOMY BJIAro00OpOTY B HMX: JJI8 KOMIICHCALMH
GonbIIOro TasHMUs, XapaKTEPHOTO 1S HU3KHX YPOBHEH, HeOo6XOMMMO
3HAYMTENBHOE NUTAHHKE JIeqHuKa. [103TOMy HH3KO paconokeHHBIE MATBIE
JICIHUKY 00NaIaroT CpaBHATENBHO GOMBLIOH dHEprueit oneneHenus. OnHa-
KO B PE3KO PacWICHEHHBIX IOPHBIX CTPaHaX yCIOBHS, GlarolpHATHEIE
AU MECTHOTO YBEJTMYCHHA aKKYMYJISLHMH, CKIAABIBAIOTCA B GOIBLIOM
AHAMA30HE BBICOT, 4TO BEJIET K MIHMPOKOMY Pa3sBUTHIO MANBIX JICIHUKOB.
Ha Anrae, nanpumep, hupHOBas IMHMS Ha GOJIBIINX JEHHKAX JIEKHUT B
npenenax Beicot 2700-3200 ., a Ha mansx — B npemenax 2300-3400 .

Cpenn MHOrO0Gpasus ManbIX NeIHHKOB Hambosee YCTOHYHBEIMH
OKa3bIBAIOTCA BBICOKO PACTIOJNOKEHHBIE JIEAHHKH, a TaKKe JIeqHHKH,
JIeKalne B INyOOKHX 3aTeHEHHBIX KapaX. OHU OT/IHYAIOTCS MaJIoii MHTEH-
CHBHOCTBIO TASHHSA H COOTBETCTBEHHO HEOOMILITMMH CKOPOCTSAMH aKKYMy-
JSAUMH, OO COXPaHAOTCA Oarogaps HU3KOH SHEPruM OJICHEHEHHSA W
MaJIOH HHTCHCHBHOCTH JIETHHKOBEIX IpoleccoB. Takum o6pasom, u Ha
MaJbIX JIETHUKAX, B 3aBUCHMOCTH OT X IIOJIOKEHHSA B pernbede, Mopdoo-
THH H BBICOTEI 3aJICTAHHS, BEIMYUHBI ITHTAHHS aTMOC(EPHBIMHU O0CATKAMH
MOTYT CHJIHO Pa3sHHThCH.

J1s BOCCTaHOBNEHHS IPUXOAHOM COCTABIIAIONLEH MHTAHMS JICTHUKOB
3a MpOLLIbIC TOJbI HEOOXOAUMA IKCTPANOJALMA BeTHIHH CHErOHAKOILIE-
HHA 10 JaHHBEIM HaOmoIeHui OmKaliiuux MeTeocTanimil. K COXKaJIeHHIO,
COTIOCTAaBNEHHE C JAHHBIMH OCaJKOMEPHEIX HaOMIONEHHH MpaKTHYeCKH
OBIJIO HEBO3MOMKHO HM3-33 HECOBEPUIEHCTBA IPUMEHSIEMBIX MPHOOPOB H
CMCHBI MX THTIOB Ha MpoTDKeHrn XX crosiersa. OHAKO KOJHYECTBO TBEPIbIX
OCAIIKOB MOHO SKCTPAroMpOBATS IT0 JAHHAIM O TeMrieparype Boaayxa. Hamune
3ITOH CBA3H OOBACHAETCS TEM, YTO MONARIISIONIEE KOJTHYECTBO 0CAIKOB 32 UMY
BBITA/IAET B IHKIOHHYECKUX CHTyaUMsAX, CONPOBOKIAKOMINXCA, KaK
MPABHIIO, OBBIICHHEM TEMIIEPATYPHL. [103TOMy ¢ BO3pacTaHUEM CPeIHUX
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Puc. 2.3. Xapakrep cBfA3u Benu-
YMH BbiNagalwmx ocagkos ZX,
M CyMMbI OTpULUaTeNbHbIX cpel-
HUX MECAYHbLIX 3Ha4eHUI Temne-

patypbl Bosgyxa 2,

Yoeauuenre T X,

Yeermuenne X— t .,

3UMHHX TEMIIEPATYpP CJIEAYET 0KMIATh POCTA KOJMYECTBA TBEPIBIX
0CAKOB ¥ Ha 3TOH OCHOBE CTPOMTE KOPPETALHOHHBIE TPadHKH.

B kadecTBe TeMIIEpaTYpHOIO MOKa3aTelds MOKHO HCIIOJIb30BaTh
CyMMbl OTPHIATEIBHBIX CPEIHHX MECAIHBIX TEMIIEPATYp 3a IEPHON
AKKYMYJSIHH (KaK IIPaBHIIO, ¢ CEHTAOpA 1o Maii). C yBeIHYEeHHEM 3TOH
CYMMBbI KOJIHYECTBO BBIIAJAIOMIMX TBEPIBIX OCAIKOB NOKHO YMCHbB-
marbes. ITOT cr1ocoO OBLI IPHMEHEH IIPY BEIMHCIIEHUH TBEPABIX 0CAIKOB
Ha Hosoii 3emne Gomee vem 3a 50 et (Cearkor, 1962; Onenenenne Hopoit
3emun, 1968). AnamornduHsli pacueT A negHukoB [lomipHoro VYpama
pomonHuI B XonakoB (Onenexenue Ypana, 1966), KOTopsIii Ha YpambCKHX
MaTepHaax pOaHaIH3HPOBaJl XapaKTep pacCMAaTPHBAEMOH CBS3H.

B obmieM BHJIE 3aBUCUMOCTE BeJIMYHMH BHINTANAIONIHX OCAJIKOB (ZXT)
OT CYMMBI OTPHIIATENHHBIX CPEJIHUX MECSYHBIX 3HAYEHUH TeMIepaTyphl
BO3MyXa (X, ) KpuBOJHMHE#HA (puc. 2.3). [1o Mepe NOHUKEHUS] 3MMHHX
TEMIIEpaTyp KOJMUYECTBO BhINAJAMONIUX OCAJIKOB YMEHBIIIAETCS BCE Me]l-
JeHHee (KpUBas BBITIOJAKUBAETCS ), IIPH 3TOM JIOJDKEH MCTILITHIBATH H3Me-
HEHHs ¥ TOJ0BOM X0/ BHINAJAIOIIMX OCAAKOB. B Xos101HbIEe 3UMBI B
TIUTAHHH JIETHUKOB BO3PACTAET OTHOCHTEITHHAS POJIb OCAJIKOB IEPEX0THBIX
CE30HOB (CCHTAOPb, OKTAOPS, Mait), YTO AHAIOTHYHO H3MEHEHHIO FOJIOBOTO
X0[Ia 0CaIKOB NpPH YBENHYSHUU KOHTHHEHTAILHOCTH KJIUMATAa, COIPOBOXK-
JamollemMycs MOHWKEHUEM CpejiHel 3MMHeH TeMnepaTypbl U CIBUIOM
MAakCHMyMa OCaJIKOB HA OCEHb U BECHY.

[octpous rpadukw ceasn ZX u S, , 11 TOTO WM HHOTO paioHa,
MBI €llle HHYero He MOXKEM CKa3aTk O T'OZ0BOM aKKyMYIIALIMH HA KOHKpeT-
HOM JIe/IHHKE, eCITH He U3y4YeH BKJIAJl METEJICBOH 1 JIABUHHOM COCTAaBIIAIO-
IMX B IIATAHUM 3TOTO JIEAHHKA M HE IIPOAHATM3HPOBAHO 3HAYECHUE XKUI-
KHX ocaakoB B ero pexwume. Ilomyuennsie 3Hadenus XX Onuke BCEro
COBMANalOT ¢ BeNTHMYMHOH OOIIEH aKKyMyJISIHMH B LEJOM i OOmbIIHX
JICTHUKOBBIX KyTMOJIOB M OONBIIMX JOTHHHBIX JTEIHWKOB H MOTYT COBEp-
ICHHO HEe COOTBETCTBOBATE BENHYHMHE AKKYMYJISIIHHA CHETa B OTJETBHBIX
YacTax 3THUX JIEAHHKOB H Ha KapOBBIX, TPHCKIOHOBBIX H APYTHX MallbIX
Tlennukax. J{ng nepexoga OT CyMMBI TBEP/IBIX OCAKOB K OOLIEH aKKyMyJisi-
UHHA HeOOXOaMMO MCCIenoBaTh MECTHBIE (AKTOPBI IMTAHHS JIEJHHUKA.

137



Yactp 2. CHexHblii NOKPOB Ha JieJHHKaX

Ponb MeTenen u naBuH B NUTaHUU NeaHNKOB

MexaHu3m Memeneeoz20 nepeHoca Ha /leOHUKax

MerteseBblii epeHoC — BAKHEHIINI MpoLece B IOKAJIbHOM Iepepac-
TNpeeeHUH CHera Ha JIeIHMKaX. Ero HHTEeHCHBHOCTD 3aBUCHT OT MHOTHX
YCIIOBUiA: 0COOEHHOCTEH CHETOBETPOBOTO OTOKA, HHTEHCHUBHOCTH CHETO-
nana, GOpMbI B Pa3MEpOB MpeoOIafaroLMX YacTUll CHera, XapaKkrepa
MOBEPXHOCTHOTO CJIOS CHETa, TEMITEPATyphl U BIAKHOCTH Bo3ayxa. Bee
3TH YCJIOBHA YYECTh HE TIPEICTABIAECTCS BO3MOKHBIM. OIHAKO OCHOBHOE
BIMSIHUE OKa3bIBaeT CKOPOCTh BETPa M €e pacnpe/eleHHe 110 BBICOTE B
coe 6113 MOBEPXHOCTH CHETa. JHEPTHS BETPa 3aTPAaYMBACTCs, BO-IIEPBBIX,
Ha paspylieHHe TIOBEPXHOCTH CHETa M BOBJIEUEHHE CHEXHBIX 4acTHIl B
CHErOBETPOBO#i MOTOK M, BO-BTOPHIX, HA YAEP)KaHUE 3THX YacTHIl BO
B3BELLICHHOM COCTOSHUU B BO3IYXE.

[TepeMenieHre CHEMHBIX YACTHIL BO BPEMs METEIEH MOKET MPOUCXO-
JIATH TPEMs COCcO0aMH: CKOIbKEHUEM II0 IOBEPXHOCTH, CanbTalued u
B3BemmBaHueM. [Ipy HeOOIBIINX CKOPOCTAX BETPA, HE MPEBBIMAKIIUX
10-15 m/c, ocHOBHas Macca cHera niepeMeniaeTcs ckombxenreM. Ocoben-
HO MHOTO CKOJB3SLIMX YACTHI] HA IOBEPXHOCTHU PHIXJIOTO CHEra, rie
3TOT BHJI IIEPEHOCA CHIbHO PA3BUT, U IIPH 3HAYUTENBHBIX CKOPOCTAX
BETpa.

OCHOBHBIE MacChl IEPEHOCHMOTO MeTEIIMH CHEr'a IBHXKYTCS 10 TIPHH-
UMY CAJIBTAIIUK: KaXKIast YaCTHIIA B 1oneTe o01ajaeT SHEPrueH, KoTopas
coobulaeTcs MpH TONMYKE APYroH HacTulle, KOrja IepBas MalaeT Ha
noBepxHOCTh. OTHA JIeTAmas ¢ OOTBIIOH CKOPOCTHIO YaCTULIA MOKET OTOP-
BaTh OT MOBEPXHOCTH HECKOJIBKO APYrHX, TaKuM 0Opa3oM BO3HHKAET
cBOeoOpa3Has [emHas peakiys, Oaroaaps KOTopoi IPOUCXOIHT HACHIILIE-
HUE CHErOBETPOBOTO MOTOKA. CanbTHPYHOLIME YaCTHIIBI IIEPEMENIAoTCs
npeiraibeM, ogHUMasAchk Ha BeicoTy 10-20 cm. [TosToMy Hanbompiek
TUIOTHOCTBIO OTIMYaeTcs HWKHHA 10—-20-caHTUMEeTpOBBIH CJI0H CHETO-
BETPOBOIO MOTOKA. :

Jloma B3BELIEHHBIX YAacTHII BO BCEH Macce MEpeHOCHUMOro cHera
HEBE/IHKA; OHA BO3PACTAaeT JHING IIPH CaMBIX CHIBHBIX BETPAX, IPEBEI-
maromux 35-40 a/c. IMeHHO B TaKHX YCIOBHSAX Ha CKJIOHE AHTapKTH-
YEeCKOTO JIEAHHKOBOTO MOKPOBa HAOMIONAIOTCA MEMBIANIINE B3BEILIEHHEIE
YACTHIB, BIUTOTH 70 BbicOTH! 100 M Ha/l TOBEPXHOCTHIO — TaK Ha3blBaeMasd
«CHEJKHAg MIIa», BBICOKO MOAHATas CHEKHAA MBLUTH MTPOI0IKAST NapHUTh
Ha BeicoTe 50-100 M ¥ mocie OKOHYAHHS CHIBHOH METENH,

Mertes HaYHHAETCA TOTAA, KOTAa CKOPOCTh BETPa MPEBBICHT HEKOTO-
PYIO KPUTHYECKYIO BETHYHHY. B OO/IBIIHHCTBE CIIydaeB IIEPEHOC CHETa
HaunHaercs npH U,, = 5-7 m/c, 4eMy COOTBETCTBYET CKOPOCTh B 2,0—
2,4 m/c y IOBEpXHOCTH cHera. [1aBHBIM ()aKTOPOM, ONPERENAIOLIUM
MOMEHT Ha4daJla METEIH, CITY?KUT COCTOSHHE ITOACTHIIAIOIIEH ITOBEPXHOCTH.
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JlocTaTo4HO OOBEKTHUBHBLIM KPHTEPHEM IIPH aHatuse aediupyeMoi
[IOBEPXHOCTH CHETa ABIIAETCA €€ TBEPAOCTh, ONpeaeseMas BpeMEHHBIM
COIPOTUBJIEHHUEM B/IaBIMBAaHHUIO KoHyca. [TosToMy BCe HAIIN H3MEPEHHS
MHTEHCHBHOCTH HM30BBIX METeleH B paioHe MupHoro (AHTapKTHIA)
ObIIH pa3fielieHbl Ha TPH TPYIIILL: a) MPH PhIXJIOM CHere (TBEPAOCTE HE
pombute 0,8—1,2 ke/cam’); 6) pH cpeaHel TBepIOCTH IOBEPXHOCTH (110 4—
5 kz/cm’) M B) TIpH OYEHB TBepAOM cHere (bonbiue 5 ke/ca’). Jnst kaxnoi
13 ITUX TPYIII OTJENBHO OblIa BEIYHCIEHA 3aBUCHMOCTD IIOJIHOTO pacxoaa
metend Q oT ckopoctH BeTpa U. Okasalloch, 4TO B NEPBOM Ciydae
3HaYeHHe KPHTUYECKOH CKopocTH BeTpa U, , MpH KOTOPOH HadMHACTCH
MeTelIb, PaBHO 5 M/c, @ BO BTOPOM H TPETheM CIy4asX — COOTBETCTBEHHO
7 u 10 m/c. Tpu MOMy4eHHBIE KPUBBIE IPOXOIAT IIPABEE TEOPETUUECKON
KPHBO#, COOTBETCTBYIOIIEH MaKCMMAaIbHOM HACKHIICHHOCTH CHETOBETPO-
goro mortoka (puc. 2.4). IIpu 3TOM OHHM pacnoyaraloTcs TEM JaNbIIE OT
ATOM TOC/EeaHEel, YeM TBEp)KEe TMOBEPXHOCTb, HA KOTOPOH MPOHCXOAUT
[epeHoc. JTO BIOJIHE €CTECTBEHHO, €C/H YYeCThb, YTO C YMEHBIICHHEM
KOTMYECTBA PIXJION0 CHETa Ha TOBEPXHOCTH BO3PAcTaeT CHIa, Heo00Xo/u-
Masi U paspyIleHus TIOBEPXHOCTHOTO C10s CHera H BOBJIEYEHHS €r0 B
CHEIOBETPOBOIi [MOTOK, a, CIIETOBATENRHO, YBeIMYHBACTCSA IIMHA YIacTKa,
Ha KOTOPOM MPOMCXOUT HACKHIIICHHE TTOTOKA. :

B npHpOIHEIX YCIOBHAX, KaK MPaBUIIO, CHETOBETPOBOH MOTOK ObIBaeT
HeHachleHHBIM. [Ipy 3TOM npakTHYecKH MOTYT HaOmonaThes MH00bIE
BEJIMUMHBI PACXOIOB, COOTBETCTBYIOLLME JAHHOH CKOPOCTH BETPA M HHOT/IA
JaXe MNPEBBINIAIOIINAE TEOPETHUYECKHE 3HAUYCHHA, TOCTHTaEMbie MPH
[0JIHOM HACHIIIEHHH TIOTOKA CHeroM. IlocneTHee BO3MOYKHO NPH MasbIX
CKOpOCTAX BeTpa, 9To 00bsAcHsercs, no MHeHHIo A K. [Tronnna (1963),
BIMSHUEM CKOJBXEHHS, Ha KOTOPOE SHEePriH 3aTpaulBacTCA MEHBILIE, YEM
Ha [0JIbeM 3epCH H HX CaJbTaLHIo.

IMockonbKy BeTep 0bmanaer 6OBIIOH MOPBIBUCTOCTBIO U TYpPOYIIEHT-
HOCTBIO, @ TOTOK IBHIKETCS HaJl HEPOBHOH IIOBEPXHOCTBIO, CKOPOCTh BETpa
HCIPEPHIBHO H3MeHseTes. Ho koMyuecTBO BBIIaNaloIero U3 CHEroBeTpo-
BOTO [TOTOKA CHETa MPOMOPLUOHAIBHO Pa3sHOCTH Ky0OB HayaJbHOH H
KOHEYHOH CKOpOCTEH BeTpa, T.e. CPAaBHUTEIBHO HeOONbIIOE CHHXXKEHHE
CKOPOCTH BETpa CIIOCOOCTBYET BbINAIEHHIO OOJBIIOTO KOJIUYECTBA CHETa.
Hacpliuenne motoka nmpoucxoauT 3HAYUTEILHO MeieHHee. [1oaToMy-To
CHETOBETPOBOM TMOTOK TPH HU30BOIH METeNIM W HE OBIBA€T HACBILIEH IO
npezena, ¥ TIPH OOHUX M TeX XKe CKOPOCTAX BETPa MEPEHOCUTCS pa3HOe
KOIIMYECTBO CHeTa.

OcobenHo xapakTepHO 3TO JUIS JIETHHKOBBIX paiioHoB. B ropax us-3a
CHJIBHOH pacuwIeHEHHOCTH penbeda OTCYTCTBYIOT AOCTATOYHO POBHBIC
IIPOCTPaHCTBA, HA POTSHKEHUH KOTOPBIX IIOTOK MOT Obl JUTHTEIEHOE BPEMS
HACBIIATHCA CHETOM, a JH00ble HEPOBHOCTH BEAYT K BbINAJCHHIO CHETA
H3 moToka. Ha JeIHHMKOBBIX KYIOJaX M MOKPOBax IPEMATCTBHEM K
HACBILIEHUIO MTOTOKA CHErOM CITY)KHT TBEpAas MOJACTHJIANONIAS TIOBEPX-
HOCTB, OT/1araeTcst e CHer y MaJIeHIIMX NPEnAaTCTBUH, KAKHMH SBJISAIOTCS
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I'naBa 1. CHer Ha Jie/HHKAX B TIEPHOA AKKyMYyJISIGHH
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Puc. 2.4. 3aBMCUMOCTb pacxofia CHEroBeTPOBOMO NOTOKA OT CKOPOCTHU BeTpa
Ha BbicoTe 1-2 M

1 — TeopeTnyeckan kpusas A.K. QionnHa (1963), cooTBeTCTRYIOWANA MaKCUMANbHOM
HACbILEHHOCTH CHEroBeTPOBOro noToka, 2 — kpueaa .M. MenbHuka (1952),
nocTpoeHHan no ¢opmyne Q = 0,0129LF 2/cm-muH), 3, 4 v § — pe3ynLTaThl HalMX
n3MepeHui B paiioHe MUpHOro B AHTapKTHAE COOTBETCTBEHHO NPY PLIXNION, CpeaHe
¥ TBEPAOW NOBEPXHOCTH CHera, 6 — KpuBas CPeAHNX U3 BO3MOXHLIX BefTMYMH pacxoga
MeTenu Ha HWKHeM (bupHoBOM none Ankbpyca, 7 u § — peaynkTaTbl M3MEPEHWA Ha
neaHwnkax MonspHoro Ypana u Hosoi 3emnu

(hOpMBI CHEXHOTO MHKpopenbeda. JInuib npu HATMYMK Ha TIOBEPXHOCTH
JIEHHKA JOCTATOYHOTO KOJIHYESCTBA PBIXJION0 CHera CHETOBETPOBOH MOTOK
IpHOIMKACTCA K COCTOSHHIO HACHILEHHS, O YEM CBUJIETEILCTBYET KpPHBas
3 Ha puc. 2.4.

MOKHO TOf1araTh, YT0 B KOHKPETHBIX YCIIOBHAX KAK CKOPOCTEL BETpa
IpH METETIAX, TAK U PACXO0Jl CHETOBETPOBOTO MOTOKA OrpaHHYeHEI olpeie-
JTeHHBIMH TIpeeaMH, Pa3IMYHBIMA IUIS Pa3HbIX paioHOB. 3ana4a
TIOJIEBEIX MCCIEe0BAHUI — ONPENEIHUTE 3TH MPEAEabl U BEIYHCIIHTE BO3-
MOKHBIC BETMUMHbI OOIIETO pacxofia CHETa B MECTax JeTallbHBIX CHErO-
MEpPHBIX HaOMoIeH!ii ¥ B eJI0M Ha JieIHHKE. OYeBHAHO, 3TH BETHIHHEI
OyIIyT H3MEHATHCS B 3aBUCHMOCTH OT TOTO, B KaKOi 4acTH CHErocO0pHOro
facceiina noctaBieHbl HaOmrogeHus. [TogoOHble HccaeIOBaHHS MBI
NPOBENM Ha HWKHEM (GHpHOBOM mojie Dnebpyca, B pesylbTare 4ero
YAAI0Ch MOJTYYUTh KPUBYIO CPEJHHX M3 BO3MOXKHBIX BEIHYHH OOLIETO
pacxoja cHera MpH HaOJFOIAaEMBIX 3[1€Ch CKOPOCTSX BeTpa (KpHBas 6 Ha
puc. 2.4).

Henocrarox mHOrux HabMONEHMI 3aKTI0YAETCA B HE BIIOJIHE YBEPEH-
HOM pasjeneHuu Meresell Ha OOIME U HH30BBIC, TOTIA KAK MEXaHU3M U
HMHTCHCHBHOCTb MEPeHOca, a TAKKE BO3ACHCTBHE HA MOBEPXHOCTH CHETa
IIPH 3TOM COBepILEHHO pa3IH4HEL. Takoe pasneneHue 0ObIUHO 3aTPyIHA-
€TCA TeM, YTO HpH CHIBHBIX METENAX TPYIHO BBISCHHMTD, BBIIAJACT JIH B
3T0 BpeMs cHer. OHaKO BechMa IIPOCTON aHAIM3 METEOPOIOTHYECKHX H
CHETOMEPHBIX JIaHHBIX TI03BOJISIET 0e30MIMO0YHO ONPENEnUTh, OTHOCHTCS
1 MeTens K 0011e# Wil HU30BOH.

IIpu onpenenennu cHeronaaa Uik MeTeNH! s IPHAEP)KHBAKOCH TEPMH-
Honorun A.K. Mionuna (1963). CHeronam — 3T0 BRITAJEHHE TBEPABLIX
OcankoB npu ckopocTy Betpa U, He 6onee 5 m/c (y AK. [lionuna — 3 m/c
Ha BbicoTe | v oT noBepxHOCTH). HU30Bas MeTeNb — 3TO MOBEPXHOCTHAS,
WU gensaironHas MeTenb 6e3 BbINafeHus cHera; o0Ias MeTellb — MeTellb
C BbIMajeHHeM cHera. B moHsATHEe «HH30Bas METENb» A TAKXKe BKIHOUYAI0
[TO3EMKH, aHaNOru4HeIe € Mo reHe3ucy. B 3aBHCHMOCTH OT MHTEHCHB-
HOCTH cHeromaja, xapakTepa CHEXHOH NMOBEPXHOCTH M psAAa Apyrux
YCTIOBUI MOXKHO pa3nuyarh 8e OCHOBHBIE Pa3HOBHIHOCTH 00ILei MeTet:
CONpoBOXKAaronIytocs Aeduisitineii CHeKHOH TTIOBEPXHOCTH M HE COIPOBOX-
ARIOMIYIOCs Takoi nedsiuei.
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Puc. 2.5. MNoeTopAeMocTe MeTened Npu pasHbiX TeMmnepaTtypax
BO34yXxa

AnTapktupa: 1 — HU30Bble MeTenu, 2 — obuwme; 3nL6pyc: 3 — HU3OBbIE
Metenwu, 4 — obwme

OO1as ¥ HU30Bas METEH HMEIOT pa3Hoe mnpoucxoxkacHue. Obiue
METENH CBA3AHbI C IMKIOHHUYECKUM COCTOSHHEM TTOTOIEL, @ HU30BbIE, KAk
IPaBUIIO, — C AHTHLMKIOHHYECKUM. [To3TOMY B 3MMEI ¢ TIOBEIIIEHHOM
IOBTOPAEMOCThLI) LIMKIOHOB Mpeobiajator obine METENH, a B 3HMbL C
MaJIbIM KOJIM4ECTBOM IIMKJIOHOB — HU30Bble. COOTBETCTBEHHO TEMIIEPATY-
PbI BO3TyXa, IPX KOTOPBIX HAOIFONAI0TCS 3TH THITbI METENEH, 3aKOHOMEPHO
pasuarcsa. Kak suano Ha pHc. 2.5, u Ha KaBkase, H B npuOpexHbIX
paHoOHaX AHTapKTHIBI OCHOBHAas Macca OoOIIMX MeTelel OblBaeT npu
TeMIeparypax ot —5 10 —15 °C, a HU30Bble MeTeNH Hallie BCEro MoBTOPS-
10TcA Npy Temnepatypax ot —10 go —20 °C.

Temneparypa Bo3oyXa U CKOPOCTB BETpa MPU CHETONaAax M OOImMX
METENSAX, C OJJHOH CTOPOHBI, N03€MKOB W HH30BBEIX METeJlel — ¢ APYTOi,
pasnu4nbl (Tadn. 2.2). 3HaueHus, NpUBEICHHBIC B TA0NMILE, MOTYYEHBI 3a
T€ CPOKH, KOIZa HabloJaiuch CHETOMAOBl H METe/leBbie ABIEHHAL. JTO
O4€Hb Ba)KHO, TaK KaK M3BECTHO, YTO CKOPOCTh BETPa B JHM C OCAIKAMH
HECKOJIBKO BBIILIE CPEIHUX MECAUHBIX H CPEHEH I'OIOBOH CKOPOCTEH BeTpa
1 Tem Oosiee BBIIIE B Te CPOKH, KOT/IA JACHCTBHTEILHO HAOMIONAIOTCS 3TH
SIBJICHHUS, TI0 CPAaBHEHHIO CO CPEIHUMH CYTOYHBIMH BEJIMYMHAMH.

Cpennue 3a 10-11 mecaneB BEeTHIHHB! TeMIepaTypsl, IIPH KOTOPHIX
HaO/IIOIaIHCh [T03EMKH ¥ HH30BBIE METEH, B MUpHOM pasHsTces Ha 1,7°,
a Ha [Inonepckoii Beero nuib Ha 0,3°. 10 00CTOATENBCTBO THINHHAHN pa3
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Tabnnua 2.2

CpeaHsasn 3a nepvop akKyMynsuuMu XapakTepucTvka
meTeneBbiX ABMEHWI 1 CHeronagos B AHTapKTMae u Ha KaBkaze*

CraH1us, rox INozemku** Hu3sosble MeTenn |OB1ue MeTeIH
1 2 1 2 1 2
[MnoHepckasi, 1957 —41,0 9.6 —40,7 143 | =350 | 14,6
Mupssbiid, 1957 —13,2 129 | —149 195 | —-88 | 188
Jlezopasa baza, 1961/62 —6,9 3,0 —13.3 95 | —-I1L,7| 97

*] — TemIeparypa Bo3ayxa, °C; 2 — CKopoCTh BETpa, M/C.
**]o Jlenoroii base B 3T0ii KOJIOHKE IPHBOASATCA JAHHbIE O CHEroMaax (Cmyyau
NI03eMKOB 00LEAHMHEHBI ¢ HU30BBIMH METEIAMH).

[T04EPKMBAET, YTO MO3eMKH H HH30BbIE METEIN €CThb 3BCHBSA OJHOIO H
TOTO K€ TIpollecca. B To jke BpeMs pasHMIIA TEMIEPATYP MPH HU30BBIX U
OBLIHMX METeIAX B LEJOM 3a TIEPUOJ aKKyMymsimy cocTapseT Ha [no-
HEPCKOH MpUMepHo 6°, a Ha Jlenosoii base 4°.

Takas pasHHIA TeMIepaTyp NMpU METEIAX Pa3HOTO BHIA MHOIIA
CITY’XWT NPUMHHON HEOAMHAKOBOTO TEMIIEPATYPHOTO PEXKIMA PasIHIHBIX
JIEIHUKOB B OHOM M TOM e paione. Taxk, Ha [lonapaoM Ypaiie mpuckio-
HOBBIE JIeIHHKH COIEPIKAT OOJBIINIA 3a1ac X0JI0/1a, Y4€M KapOBO-I0IHHHbIC
TeIHUKH, UYTO 00BACHAETCA OONBIIEH N0/IeH XOIOAHOI0 METEJICBOTO CHEera
B NMTAHHH TIPHCKJIOHOBBIX JIETHHKOB II0 CPAaBHEHUIO C KAapOBEIMM, I/I€
BeJIMKa POJIb CHETONa/0B.

OcHOBHYIO Maccy 0Oulelf METEenH COCTABIAET BhINA/AIOIINIA CHET,
3Ha4UTeIbHAs 9acTh KOTOPOrO €Ile He Kacalach MOBEPXHOCTH. IIpu
o0mIeil METEIN YacTHIbI CHETa, TIONHAThIE C IOBEPXHOCTH, HE MIOAHHMA-
10Tcs Beime 1 am, a mpu Oosiee cnabbix BeTpax BCce OHU HAXOAATCS B
Tpenenax HIKHUX 50 cm, kak 310 66110 B onbirax A.K. JronuHa (1963).
llpaBaa, Hajx rOPHBIMHM CKJIOHAMH HIM BOJM3HM HHX MHOTAA BO3HHKAKOT
BHXPU C BEPTHKAIBHOH OCbIO, B KOTOPBIX CHET MOJIHUMACTCS Ha BBICOTY
HECKONBKHX JIECATKOB METPOB. Brimie 1 M (IpH OTCYTCTBUM BEPTHKAJIb-
HbIX BUXpel) HHTEHCHBHOCTh MEPEHOCA CHEra MpH OOMmIMX METENsX I,
BhIpaXkaeTcs claemyromen ¢opMyoi:

X, U,
e k]
T ,

Los

Tne X /T — HHTeHCHBHOCTD BBINTAJICHUA OCAIKOB, U — CKOpPOCTE BEeTpa U
O — THApaBiMuYecKas CKOPOCTh cHeskHHOK. Ananu3 B.I. Xonakosa
(Onenenenne Ypana, 1966) mokasas, 4To MOCIEAHIOK BETHIHHY MOKHO
cuMrars Ommskoii k 1 m/c. ClemoBarTeIbHO, IEPEHOC CHETa mpH oOIeH
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[naa 1. Cuer Ha Jemnukax’/B TEPHO/ aKKyMYJIsiMA

MeTelld, ECJIH UCKITIOYHTE Ae(IAIHOHHYIO COCTABIISIOULYIO, MPONOPLMO-
HaJIeH HHTEHCUBHOCTH CHETOMAJa H CKOPOCTH BeTpa.

ITocTyruieHne 00JbIIMX MACC CHETa CBEPXY, @ HE CHH3Y BEIET K MEHb-
IIEH 3aBHCHMOCTH (4eM IPHY HU30BbIX METENSX) HHTEHCHBHOCTH CHETOIIe-
peHOCa OT COCTOAHMA IOACTUIIAIOLIEH MOBEPXHOCTH. [IpH yMEHBIIICHHK
HHTEHCHBHOCTH CHEIONaJa B CHErOBETPOBOM IOTOKE BO3PACTaeT JOJIA
CHETa, MOOHATOTO C IOBEpXHOCTH. [IpakTHuecKr OCHOBHOE MEpeMEIICHHE
CHeTa Mpu o0mel MeTeIH NPOMCXOAUT B HHXKHEM 2-METPOBOM CJIOE.

IIpH c1abbIX HU30BBIX MeTeNsAX (MO3eMKax) CHET TIOTHUMAETCS JIUIIIh
Ha 10-20 cm, mpu Metensax cpenHel HHTCHCHBHOCTH — HE BEINE 1 m 1
TIPY CHIIBHBIX HU30BbIX MeTensax — 10 2—3 u. Hamm HabmoneHns mokassi-
BaIOT, YTO JIUIIIE A0 BRICOThL 15-20 cM nMEpeHOCHTCA 3HAYHTEILHOE KOJTHYE-
ctBO cHera. Ha Beicore 11,5 cm nHTEHCHBHOCTE nepeHoca B 10 pa3 MeHb-
m1e, 4eM y nosepxsoctu. OaHako, kak mokaseBaroT onbITel A.K. JlfoHrHa
(1963), c yBenuueHHeM CKOPOCTH BETPa YPOBEHE MAKCHMAIBHOMH KOHIIEH-
TpalliH METeNId HEeCKOIbKO CMEIAETCS BBEpX, UTO CBA3AHO TaKXkKe U C
H3MEHEeHHeM napamerpa wmepoxosarocti (OneneHenue Ypana, 1966).

Paznuuue B BEPTUKATBEHOM pacpeie]IeHHH IEPEeHOCHMOr0 CHera rnpu
HU30BOH 1 0011 METeNSIX CKa3BIBAETCA H Ha XapaKTepe OTIIOKEHHUS CHera,
IIpu Hu30BO# MeTenH, KOTJa OCHOBHAsA Macca CHera IepeHOCHTCS y
IIOBEPXHOCTH, NPOUCXOANT CHETOOTIIOKEHHE 3a MEIKUMHU Nperpajamu, a
IIPH CUJIbHO# 001LelH MeTenH, KoT/ia d1mopa mprodpeTaeT 6oJiee BhIy Kiblii
XapakTep, 3HaYMTeNbHAA 4aCTh CHETa OTKJIa/IpIBaeTCA 3a 6oj1ee KpYIHbIMH
npenaTcTBUAMM. brarogaps 3ToMy CHETOOTIOKEHHE IIPH OOIIHX MeTesxX
IIPOUCXOAUT OoNee PABHOMEPHO, 9EM TIPH HU3O0BBIX.

Ha ocroBanu# HaOMIOIEHUI MOYKHO MPE/ITIOJIONKHTh, UTO B ONPE/IETIEH-
HBIIl MOMEHT YBETHIEHHE CKOPOCTH BETpa MPHBOIUT K PE3KOMY TOBhIIIIE-
HHIO MHTEHCHBHOCTH MeTenH. Hu30Basg MeTellb OTIHYAETCs OT CHITBHOTO
[103€MKa TeM, 9TO TIPH TPOYHX PABHBIX YCIOBHAX M MOUYTH OJIMHAKOBOM
CKOPOCTH BETPa HHTEHCHBHOCTE MIEPEHOCA CKAaYKOOOPA3HO YBETHUHBASTCH.
Bo3spacranue ckopoctr BeTpa Ha 1-2 /¢, IPUBOJMILEE K CKAYKY, BIEYET
3a co0oii pe3koe yBenU4IeHHE HHTCHCHBHOCTH CHerornepeHoca. B paione
MupHOro npu TBEpIOH MOBEPXHOCTH CHEKHOIO MOKPOBA 3TOT CKAYOK
MPOHCXOAMT MPH CKOpocTH BeTpa U,, okono 16,5 m/c, npu cpeanen
TBEPAOCTH NMOBEPXHOCTH — 15 m/c, ipu peixioM cHere — 14,5 m/c. Tpuan-
HOH CIyXHT CYHIECTBOBaHHE KOPOK Ha MOBepXHOCTH cHera, [Toka Berep
HE IOCTMTHET OIPENEICHHOM CHIIBL, OH HE MOXKET Pa3pyIlnThb 3TH KOPKH.
Ho kak TompKO OH MpeBBICUT 14—16 am/c, KOPKM HAYHHAIOT PA3pPYIIATHCH,
a JIeXaInH 1Mo HUMH 0oJiee PBIXJIBIA CHEr II0CTYAaeT B CHETOBETPOBOH
TMIOTOK. DTOMY IIPOLIECCY CIIOCOOCTBYET TAKKe Pa3pyLLEHHE O4EHE IPOYHON
CHEXHOM MOBEPXHOCTH B IMPOIIECCE CAJLTALIMM.

OcHOBHas Macca 4acTull, NepeMelalInXcs caabpTalHel, KaK IoKa-
3an curoBoi anamu3 A.K. [Jronuna (1963), 3axmrodeHa B mpenenax 0,25-
0,3 mu. CopTHpOBKaA YaCTHUI| MPOUCXOAUT BCKOpE IMOCIE Hayajga HX
JABMKEHHA, B TpOLIECCE KOTOPOro OTCEMBAIOTCH Hanbolee KPYIHEIE.
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Koanuectso sepen

1 ] |

0.1 0,25 0,5 1 2

Pasmepsr rparya, mm

Puc. 2.6. inarpammbl rpaHynoMeTPUYECKOro CoOcTaBa cHera

Mo A.K. Oronnny (1963)

1 — TONbKO YTO BbiNABLWMWIA cTONGYaTLIA CHEr, 2 — NMAcTUHYaTLIA CHer B Havane
30HLI pasroHa meTenu, 3 — cTonGuaTLIA MeTeneeLIi CHer B0 BpeMA YCTaHOBWB-
weitca mMeTenu, 4 — ctonGyaTthii MeTeneBbI# cHer u3 cyrpoba

[To3TOMY METEJIEBBIi1 CHET IOBOJIGHO OJTHOPOZEH KaK B IPOLIECCE MEPEHOCA, TaK
M cpasy XKe Tocne oTIokeHua (puc. 2.6). JIuIb mpy CKOPOCTAX BETPA,
NPEeBLINAIIKX 25 M/C, H3 CTAPOro CHETa HEPEeJKO BRIPBIBAIOTCS OTAENb-
Hble KPYITHBIE 36pHA M MEPEHOCATCA Ha 3HAYUTCIIBHBIE PACCTOAHHS.

B npomecce nepeHoca ¢ H3MeIbYEeHHEM H HCIIAPEHHEM YACTHI YMEHb-
ImaeTcs MX THApaBInyeckas ckopocth (oT 1 10 0,3 m/c), aro criocobeTByeT
HCKOTOPOMY YCHIIEHHIO METEIIH.

1151 IOJIHOTO HACHIIIEHUS BETPOBOIO IIOTOKA CHEroM TpedyeTcs HeKo-
Topoe paccrosuue, HassaHHOe A K. lIOHHHEIM 01UHOU PA320HA MEMENU.
TTockoNbKy Ha JIeJHUKAX CHETOBETPOBOH MOTOK 9aCTO OBIBACT HEHACHIIICH-
HBIM, Oy1eM yIIOTpe6IsTh 3TOT TEPMHH B IPHMEHEHHH K IFOOOMY y4acTKy
IIOBEPXHOCTH, Ha KOTOPOM MPOHMCXOAHMT YBEIHYCHHE pacxoja CHETa,
conpoBoKiaeMoe Aeusuuen.

OcHOBHBIM (HaKTOPOM, BIHSIOIMM Ha ObICTPOTY HACHIIICHHSA CHEro-
BETPOBOIrO MOTOKA H, CJIEI0BATeIbHO, HA JUIMHY pasrOHa METEITH, CIIYXHUT
COCTOSIHHME MOBEPXHOCTH CHETA, B CBOIO O4EPE]Ib, OTIPEALIIEMOE MHOTHMH
npuurHamu, Cpeau HHX ClelyeT OTMETHTh TEMIMEpaTypy BO3AyXa H
BEPXHETO €105 CHEXKHOTO MOKPOBA, @ TAKKE HHTEHCUBHOCTE COTHEYHOH
panuanmy, 3Ha4YMTENBHBIH POCT KOTOPhIX NMPHBOAMT K MONTAWBAHHIO M
CBA3BIBAHHIO OTJEJIBHBIX CHEXKHBIX 3€PEH, YTO, B KOHEYHOM CYETE,
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BBI3BIBACT YBETHYEHHE IUIMHbI pa3roHa MeTenu. Hemanyro pons urpaet
BETEP, BBI3BIBAMOLLIMI CyOIHMMALIMOHHOE 3aTBEPAEBAHUE IIOBEPXHOCTHOIO
CTI05I CHETa ¥ 00pa30BaHKe BETPOBBIX KOPOK, IPEeNSTCTBYIONINX ObICTpOMY
HACBIIIEHHIO MOTOKa. MHOTO€ 3aBHCHUT OT 3allacOB CBEKEr0 PhIXJIOr0
CHETa, ABJIAIOLIErOCs IEPBOOYEPESAHBIM [TOCTABIIIMKOM MaTepHaa METeTH
M CITy’Kalllero MPUYHHON paspyiueHus Ooliee TBEPAOro CTaporo CHera u
BOBJIEYEHHs €70 B CHETOBETPOBOH MOTOK. YeM GonbIe prIxyioro cHera Ha
TIOBEPXHOCTH, TEM MEHBIIIE JUTHHA Pa3rOHa METENIH.

Hakonel, 1iMHa pa3roHa METENTH ONpeJelseTcs MePeceueHHOCThIO
penbeda u HannyreM HeOOIBIIHX MPENATCTBUIH, KOTOPBIE BEAYT K BbIIazle-
HHIO 9aCTH CHEra U3 MeTe]IH H TEM CaMbIM yBE/IHYHBAIOT [UIMHY €€ pa3-
roHa. UMeHHO HalMuMe TAKUX PETSTCTBUH Ha JIeTHHKAX, B 0COOEHHOCTH
TOPHBIX, IIPHBOUT K TOMY, YTO IIOTOK Ha O0/IblieH YaCTH Iy TH HE peau3y-
€T CBOI0 MakCHMMaJibHYH TPAHCIIOPTHPYIOLLYIO criocobHocTs. Hepacuie-
HEHHBIE Y9aCTKH B FOpax pPEIKO MPOTATHBAIOTCA Ha HECKOJIBKO COTEH
METpPOB, TOTAa KaK [UIMHA PA3rOHA METENH B €CTECTBEHHBIX YCIIOBUAX
JOCTHTAET KMiIoMeTpa u Gostee. [ToHOE HackILeHHe CHETOBETPOBOTO MOTO-
Ka TIPOMCXOAMT JHllb Ha OONBIIMX JEAHMKOBBIX KYIOJNaX, Id U TO IPH
HaJIM9HH Ha X MOBEPXHOCTH JIOCTATOYHOTO KOJIMYECTBA PHIXJIONO CHETa.

B GonbIMHCTBE ciiy4aes BCIEICTBUE ONpPeaeneHHOH KOHQUTypalHu
penbeda pa3roH MeTenu MNPOMCXOMUT B OMHMX U TeX XKe MECTax, ¥ 3TH
YYaCTKH CTAHOBSTCS paiOHAMH MHTEHCHBHOH BeTpoBoif medusuuu. Ha
JeIHHAKAX K TOIOOHBIM MeCTaM, XapaKTEPH3YIOLMMCH II0YTH ITOCTOSHHBIM
CIOYBaHHEM CHETa, OTHOCATCA BEPIIHHBI M KPYThle CKJIOHBI JIEAAHBIX
OyrpoB, BO3BHIIAKOIIMXCSA HAJ BLICTYIIAMH KOPEHHOTO JIOKa, a TaKoKe
NOJIBETPEHHBIE 30HBI BhIJYyBaHHA, pacroyiararoliiecs 3a KpYHMHbIMU
TpemuHaMy. Hax TakuMu TpeIMHaMy MOTOK B 3HAYUTEILHOH CTEreHH
pasrpy’kaeTcst OT MEPEeHOCHMMOI'0 UM CHera (Tak Ha3biBacMas TPCLLMHHAL
AKKyMYJIAIHS) ¥ CPa3y ke HoIy4aeT 00y 0 BO3MOKHOCTE ISl HOBOIO
HACBIIICHHS.

Oco0OeHHO BETHKH YJaCTKH [OCTOAHHOTO PasroHa MeTEIH 33 MMOIBCT-
PEHHbIMU TPaHHMIIAMH PE3KHX YCTYNOB B peiabede. K TakuM ydacTkam
OTHOCHTCs [10JI0Ca MOPCKOTO MpHINas IIMPUHOH B HECKO/IbKO COTCH METPOB,
Ha KOTOPO# IOTOK CTOKOBOTO BETpa HACBINIAETCS CHErOM, II0CIIE TOTO
kak 60bllas YyacTh €ro BhIMaina noj OOpHIBOM JEIHUKOBOro Oapbepa.
ITpu BeTpax ¢ Mops, HA0OOPOT, YHACTKOM Pa3srOHa METEIH CTAHOBHTCSA
MOpHMCTast YACTh JIEIHHKOBBIX KYIOJIOB WIH HIETb(OBBIX JEAHUKOB, TaK
KaK K TeITHOMY OOPBIBY TTOTOK BO3/TyXa [OJIXOIUT 00€CCHEKEHHBIM. ITOT
MPOLIECC HACTONIBKO 3HAYUTEIIEH, YTO Ha LIeIb(OBBIX JIEIHHKAX B MECTaX
CYIECTBOBAHHA TMOMOOHBIX Y4aCTKOB Pa3rOHA METENH HM3-32 MAloH
AKKyMYJISILIMU OOPBIB JICTHHKA HUKE, YEM I10 COCENICTBY (PUMEPOM MOXKET
CIYXHThb 11eab(OBbIH JemHHK Jla3zapesa), a Ha JIETHHKOBBIX KYIOIax B
npefenax TAKUX YY4acTKOB BOZHHKAeT MHQHIBTPALIMOHHO-KOHKEIAIIHOH-
Hasi 30Ha J1bJ000pa30BaHMs, KOTOPOH HET B APYrHX MeCTax Kymoia
(nanpumep, Ha 0. [[pHuransckoro).
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ITpu NPOIOIKHTENBHBIX CHIBHBIX BETPAaX M MAJIBIX 3aracax phIXJioro
CHETa MOJKET CIYYMTHCS, YTO B HEKOTOPBIX MECTaX 30HBI Pa3rOHA METEITH
yaet cHeceH Bech cHel. O6pasyeTcs «(POHT TOTHOTO CAYBaHHA CHETay,
kak ero HasbieaeT ILIL. Kyssmun (1960), uyto npencrasiser coboi
OIBETPEHHYIO [PAHHUIly YYacTKOB, HAa KOTOPHIX BeCh CHET cHeceH. C
NPOOIDKEHNHEM MeTeITH (GPOHT ClyBaHKs, 8 BMECTe C HUM H 30HA Pa3roHa
METEJIH TEPEMEIIAIOTCS B HANpaB/IeHHH BETPa, 3aXBaThIBasi BCE HOBBIC
Y4aCTKH, Ha KOTOPHIX PAHEE C/lyBAHUs CHETA HE MPOMCXOIUIO. [lisi POBHOH
MECTHOCTH 663 NpenaTCTBHIA CKOPOCTh NEpeMelleHns (PPOHTA CAyBaHHA
V., MOXHO BHIYMCTUTE 10 opmyie (Kysemun, 1960):

q
Vg =—————
A (h=h)y8’

rie ¢ — oM pacxos cHera, i — TOJIIMHA PBIXJIONO U CyBaeMOro CHET4,
h,— TONLMHA CIIOs CHETa, 3aJePKIBAEMOrO MHKpopensedoM, ¥ — IIOT-
HOCTB CyBaeMoro cHera, §— Ko3()(OHLMEHT CHETONIEPEHOCA, IPH MOTHOM
CIYBaHMH PaBHBIH €IMHHLIE.

[IpoBelieM pacdeT CKOPOCTH TIepeMenieH s (POHTA CTyBaHUs CBEXKETO
CHETa /1A XapaKTEpHBIX YCIOBHH (upHOBOrO mons Ha Dinbbpyce u
NpuOpeKHEIX PAHOHOB AHTAPKTHIIBL, JUTS KOTOPBIX MBI MFMEEM CIIE/TYFOIIHE
HCXOZHbIE JaHHBIE:

Omsbpyc  AHTapKTHIA

U, mc 8 15
q, 2/fcmmun) 9 120
h, cm 15 20
h, cm 3 5
Y, 2/em 0,2 0,3

BriuncieHHas 1o NpUBEIEHHOH BbliLie (POPMyIIe CKOPOCTE IEPEMELLE-
Hus (poHTa cayBaHMs Ha JisOpyce pasHa 3,7 cm/mun, a Ha IOOEpexkbe
Aurapktuael — 27,5 cm/mun. 3a CyTKU Takoi MeTenu (POHT CayBaHus
Ha DnbOpyce MOKET MEPEMECTHTRCA MOYTH Ha 55 M, a B AHTapKTHAE —
Ha 400 ». YuuTsiBas CPEIHIOK NMPOJOKHTCTBHOCTh METEIH TakoH
MHTEHCHUBHOCTH, MOXHO 3aK/IIOYHTh, YTO MAKCHMATEHO (DPOHT CoyBaHHUS
Ha Dp0pyce npoaBUHETCs NPHOIH3uTeIbHO Ha 150 M, a B mpHOpexHOH
AHTapkTHAE — mouTH Ha | Ku.

TakoBsI ipe1eTe! MepemelieHHst y9acTKOB PA3rOHA METENH HA TOPHBIX
TIETHUKAX M MOJIAPHBIX JIEAHUKOBBIX Kyronax. OOBIYHO (pOHT CoyBaHHs
nepemeniaercs MeHsiie. [prBeIeHHBIE IIHPbI FOBOPAT O TOM, YTO YCJI0-
BHsl METENIEBOrO TIEPEHOCA HA TOPHBIX JIEAHUKaX Dollee H3MEHYHUBEI, YeM
Ha NOKPOBHbIX.

HacTuue! cHera He MOTYT MEPEHOCHTECS METelblo Ha OECKOHEUYHbIE
paccTosuus. PaHo WIM MO3AHO KaXas M3 TEPEHOCHMBIX HacTull MO0
ucnapures, 1160 ymaaeT Ha MOBEPXHOCTE M 3aKPENHUTCS B CHEXKHOM
[TokpoBe. CrienoBaTenbHO, CYLECTBYET HEKOTOPAs 0@IbHOCHb nepeHoca
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npu Metend. A K. [IronuH (1961) roBopUT o npeenbHOM JalbHOCTHU NIEpe-
HOCAa CHEra, IOHHMas [0 3TOH BEIHYHHOH pacCTOAHHE, KOTOPOE MOTYT
MIPEOI0JIEBATE METEJIEBBIE JACTHIIB! 0 TEX TOP, NMOKA OHH COBCEM HE
ucnapsarcs. Ho ucnapsercs BO BpeMs METEITH AaJIEKO He BECh MepeHOCH-
MBIH cHer. BOnbinag ero 4acTe BHOBBL MONAJaeT B CHEXKHBIH MOKPOB,
0Tarasichb B MUKPOIMMOHMKCHHAX [TOBEPXHOCTH., H03"DOMy noa JajlbHOCTBHO
nepeHoca nenecoodpasHo MOHMMATh CPEfHEee paccTosHHEe, Ha KOTOpoe
NEPEMELIAETCS OTASIBHAS YACTHIA CHErd B TEX MM MHBIX [PUPOJHBIX
YCIIOBHSX.

ﬂm&ﬂﬂcmb HepeHoca — Mo paccmosaHue, Hd KOMOPOM CHECO8EMPO-
801l NOMOK NOTHOCMbIO 0OHOBIAEMCS NOCMYNAIOWUM (C6EPXY U CHU3Y)
crezom. OHa npeacTapnseT cobOoi CpeHIO BelIMUUHY, XapaKTEepHYIO L1
YCIIOBHMH JAHHOTO MecTa, JlaikHOCTh MEPEeHOCA KAk a0l KOHKPETHOI cHe-
’KMHKH MOXKeET OBITh CaMOii pa3NHYHOI: OT HECKOIbKUX METPOB B ClIydae
CKOJIBKEHHUS 0 AECATKOB KHIOMETPOB, KOId OHA OKA3bIBaeTCs B3BEIlIeH-
Ho#., Ho 1y ©amaHcoBBIX pacueToB Hamboliee BAKHO HMEHHO cpejlHee
pacCTOsSHKE, Ha KOTOPOE METENb MEPEMEILIAET CHEIKHbBIE YaCTULIBL.

JlansHOCTE TIepeHoca MpsSMO MPOMOPIHOHAIEHA CKOPOCTH BETpa U
00paTHO MPOMOPITHOHAEHA TEMIIEPATYPE BO3AYXa, AC(DHULIUTY BIAKHOCTH
BO3IyXa H pa3MepaM MEPEeHOCHMBIX YacTHII cHera. bonemoe Bo3eiicTere
Ha HEE OKa3BIBAKOT KOJIeOaHHs CKOPOCTH BETPA, B 3HAYMTENIBHOI CTeeHH
CBA3aHHBIE C MMEPECEYEHHOCTEIO penbeda. M3 npuBeaeHHOro nepeyHs
(haKTOpORB, OMPEAEIAOIINX TATEHOCTE MEPEHOCa, JIerk0 BUAETh, YTO
HauOONBIINX BEJIHYHH OHA JOJKHA JAOCTHIraTh HAa BbIPOBHEHHBIX
MPOCTPAHCTBAaX CYPOBBIX MOMSAPHBIX PAHOHOB, JOCTATO4HO 00/1b1IOH OHA
MOKET OBITH Ha PABHHHHBIX TEPPHUTOPHAX YMEPEHHOTO MOsca U ropaszjo
MEHEIIIE B TOpax.

K coxanenuio, H3MepHTh TalbHOCTE TiepeHOca L BeckMa TPYIHO.
OOBIYHO I7 €€ OmpencJeHUS MPUMEHSIOT PAcUYeTHBIE CIMOCOOBI.
O.I1 YizkoB (UmxkoB, DHrensrapar, 1965) Hemoms30Bai A1 3TOTO AaHHEIE
H3MEpPEHHH TOJHOTO PacXo/a METENH 32 ONpeAeIeHHBIH MPOMEXYTOK
BpeMeHH 0T, KOMAYECTBO BHIIABIIHX 3a 3TO BPEMS TBEPABIX OCAIKOB
X_u npupamienue cHerosanaca AH 3a to e Bpems. [Ipupamenne caero-
3anaca paBHo AH = X — X , roe X — CHOC C CIAMHHMLBI TOBEPXHOCTH,
KOTOPBIH MOXHO BBIPa3UTh CIEAYIONIAM 00pazoM:

20t
Xy = L
OTKyHda
I 20t
T X, -AH' (4)

A.A. Komapog (1959) paccuuTsiBan qanbHOCTE epeHOCa CHera I10
hopmyne
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20t
3
60X ;
KOTOPY1O MOYHO MOJYYHTE ITOCHE HECIIOKHBIX npeoﬁpa?.ona}mﬁ H3 BbIpa-

skeHus (4), yuuThiBas, 9T0 @ — 3TO JOJI OCAIKOB, CHOCHMBIX BETPOM, H,
cienoBatenbHo, 68X = X — AH.

JanbHOCTH mepeHoca Ha 3anaqHo-CHOMpPCKOW HU3MEHHOCTH, 1O
pprurciIeHHsAM A.A. KoMapoBa, COCTaBJIACT IPUMEPHO 2 KM, a IO JaHHBIM
A K. Troauna (1961) u3menseTcs npuOIM3HTENBHO OT 1 10 3 km. PacueTs!
O BETWYMHE CHEXKHBIX OTIOKEHHH y CHET03aJepXKHMBAIOIIHX IMTOB HA
noporax EBponeiickoii yactu Poccuu arot 3Ha49eHuA JaIbHOCTH IIEPEHO-
cacaera ot 0,5 1o 1,5 kxu, KOTOpEIE BO3PACTAIOT 110 MEPE YCHIICHHA BETPOB
¥ MOpO30B.

JlampHOCTB IicpeHoca cHera Ha HoBo3emenbCKOM JICTHHKOBOM [IOKPO-
pe, Borapciennas O.I1. UmxosbiM o Gpopmyne (4), H3MeHsAnach Ot 1 10
3 KM, YBETHYMBAACH C YCHIIEHHEM BETPOB K 60/blIEH HX YCTOHYMBOCTBIO
[10 HaIpaBJieHHI0. MakcHMaibHOH OHa OBblTa Ha CKIOHE JIEAHMKA, 00Ha-
’KEHHOM OT CHera.

BeiuucieHHbIe M0 Gopmyrie (4) 3Ha4eHHA JallbHOCTH IEPEHOCa CHera
IIPY HM30BBIX METE/NAX Ha (HUPHOBOM mojie DMb0Opyca OKasalHCh JHIIb
semHoruM Ooneuie 100 u. TakoH pe3ynbTar cneayeT CUHTATh BIOJIHE
3aKOHOMEPHBIM, MOCKONIBLKY BCIEICTBHE HEPOBHOCTEH penbeda Gonpiuas
YaCThb MEPEHOCHMOrO CHETa 3aJIEPXKUBAETCA B IEPBbIX JKe MOHIKEHHSAX,
BCTPCYAIONINXCS HA MYTH JIBHKCHHUS.

Takum 06pa3oM, HaTbHOCTb IEPEHOCA CHEra Ha TOPHBIX JeJHHUKAX,
110-B1,UMOMY, He npeBbituaet 0,5 kv, qanie cocrasiad 100 v win HeMHOTO
Gonee. Ha e HMKOBBIX Kyno/jax oHa konebnercs B mpenenax 1-3 ku, B
KpacBoil MoJIoce KPYIHBIX Je{HHKOBBIX MOKPOBOB paBHa 3—5 kM, a Ha
KPYTOM CKJIOHE MaTEPHKOBBIX JI€THUKOB (B M0ACE MAKCHMATBEHOIO Pa3BH-
TUS CTOKOBBIX BeTpoB) pocturaeT 30-50 xu. ITogpobuee 0 aanbHOCTH
nepeHoca cHera Ha AHTApKTHYECKOM JIEJIHMKOBOM IIOKpOBE CKa3aHO B
MEPBON KHHTE 3TOTO MIECTUTOMHHMKA.

L=

Ponbe memenell 8 XU3HuU 20pPHO20 Osle0eHeHUs

CymectByer MHeHHe 00 OTPOMHOH POJIH METEIEBOrO MepeHoca B
KM3HH TOPHOTO OJIEIEHEHHS, O TIEPEHOCE CHETa 4epe3 TOpHbIE XpeOTH 1
BO3HHKHOBEHHMM JIEJTHUKOB Ha MOIBETPEHHBIX CKJIOHAX KPYTHBIX XpeOTOB
33 CYET cayBanus ero ¢ HaseTpeHHbIX ckioHOB. I.K. TymuHckui (1949)
CYUHMTAET, 4TO OOIIMPHOE OJIeJEHEHHE Ha CeBEPHOM CKIoHe KaBkasckoro
XpeOTa n Manoe pa3BuUTHE JCIHHUKOB Ha IOKHOM CKIIOHE 00s43aHO
TIOCTOSHHOMY MEPEHOCY CHETa BO BpeMsl MeTelEH 4Yepes BOIOpasfen ¢
HO)KHOTO CKJIOHa Ha ceBepHbIi. OH e yrsepkaaer (Tymunckui, 1963),
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9TO OCHOBHOE IUTaHHE TeAHHKa DequeHKo IPOHCXOIUT Oaronaps MeTe-
JIeBOMY TEPEHOCY CHETa C 3amajHoro cKioHa Xp. Axagemun Hayk Ha
BOCTOYHEIH, MOABETPeHHbIH. Berpevatores ykazanus (Puxtep, 1948) o
3HaYUTEIIBEHOM TIEPEHOCE CHEra U3 OJJHOTO TOPHOTO OaccekHa B APYIOM.

Takoe MHEHHME CIIOXIIIOCH MHOIO JIeT Ha3all Graroiaps MOYTH MOJIHOMY
OTCYTCTBHIO KOJIMYCCTBEHHBIX JAHHBIX 0 MeTeeBoMy mepeHocy. Ono
rOCIIOCTBOBAJIO BIIOTh 10 MI'T, korna BepBele B ropax ObLTH npoBee-
HBI MeTeleMEpHBIe HaOnoAeH s, JaBIIHe BO3MOKHOCTh MOACYMTATh
HHTEHCHBHOCTD M JATbHOCTh IlepeHoca cHera. Manas 1ansHOCTb NepeHo-
ca cHera (0,5 KM) CBHOETENLCTBYET O TOM, YTO CHET B IOpax HE NEPEMEIIIAETCA
Ha GONBIIKE PacCTOSHKS U 4epe3 IOpHbIe XpeOThI IIEpeHECeH OBITh HE MOXKET.
DTy MBICITE IOATBEPAIAET XapaKTep PacIONIOKEHHA MAJbIX JIEHUKOB B
TeX palOHax, INi€ OHHU SABIAIOTCA TOCHOICTBYIOIIMMH.

Hanpumep, Ha BoctouroM CasiHe MHOTHe JleJHUKH JIKaT Ha [IOIBET-
PEHHOM CKJIOHE TOPHBIX TIETEH, HO 3TO He CBA3aHO C IIepepaclpencIcHHEM
BBITIABILIETO CHETA METEIIIMH, & 3aBUCHT OT OporpahH4ecKux 0COOEHHOC-
TEH, BIMSIONINX HA MECTHYFO IMPKYJISILUIO, YTO NPHBOJUT K HEPaBHOMED-
HOMY BbinajeHuio ocankoB (I'pocsanea, 1965). Ha ITonapaom Vpane
JeTHUKHM OOBIYHO PAcIOaralTcs B Kapax NOABETPEHHBIX CKIOHOB
HeOonpuIMX XpeOTOB, HO BCE OHM HAXOAATCS HA 3aMaJHOM, HABETPEHHOM
110 OTHOILIEHHIO K TIOTOKY BIIard ckione Ypana (Onenenenue Ypana, 1966).
Takum 0Opazom, BeTPOBOE ITepepacnpeaeneHye TBepIbIX 0CaaKOB IIPHBO-
IHT K TOMY, YTO MOSIC MAKCHMATEHOTO KOJIMYECTBA 0CAJIKOB, K KOTOPOMY
B OCHOBHOM MPHYPOYEHBI JIETHAKH, BOHHKAET U HAa HABETPEHHOM, H Ha
MIOIBETPEHHOM CKJIOHAaX TOPHOTO XpelTa.

Pons MeTeneBoro nepeHoca 4epes KpyIHBIi XpeOeT CBOAMTCS B OCHOB-
HOM K ()OpMHPOBaHHIO KAPHU30B Ha €T0 IIOJIBETPEHHOM CKJIOHE, BO3HHMKA-
IOMIAX TPH PE3KOM MaJeHUH CKOPOCTH BETPa MOCIE NMepeBaliBaHUSL
rpe6Hs. Takne KapHU3bl XapaKTepHbl U1 OOJBITMHCTBA FOPHLIX CTPaH K
YaCTO CITY)KaT HCTOYHHKOM ITUTAHUA HEKOTOPBIX BEICOKO PAaCIOIOKEHHBIX
nenuukoB. OIHAKO TH KapHHU3bl HE MOTYT JOCTHTaTh O4eHb OOJIBIIMX
pa3MepoB, MTOCKOJBKY MPH oAbeMe K IPeOHIO TOpbl HACHILEHHOCTH
CHETOM BETPOBOT0 MOTOKA 3HAYHTENLHO YMEHBIIAETCS BCIIEACTBUE BhIMNa-
JIeHUs CHETa B BEPXHEH YaCTH HaBETPEHHOTO CKIIOHA, T7IE TAK/KE BO3HUKA-
10T GoNnbINe HATYBHI.

bnarojapsi mepepaclpeneieHAI0 CHEXHBIX 0CaIKOB H B ropasjo
MEHBIIEH CTENeHH COOCTBEHHO METENEeBOMY IepeHOCY Ha OTAEIBHBIX
y4acTKaX CKJIOHOB CKaIUTMBArOTCS OOMbIIME Macchl CHEra, MHTAIOLIEr0
JIeXKallie Y OCHOBaHUS CKJIOHOB KpYTIHBIE JeHUKH. TakoBa 3HaMeHHTas
Oesenruiickas «creHa» Ha KaBkase, BIOIb KOTOPOH MpOTATHBAETCH
obmacth nuTaHus KpynHeifmero Ha Kaekase nennuka beszeHru, nnm
aKKeMCKas «cTeHa» Ha bemyxe, sBisromasncs o61acTbo MHTaHUS AKKEM-
CKOTO JIE[IHHKA, — OJIHOTO M3 caMbIX Oonbluux Ha AJTae.

I[,J'ISI FOPHBIX J€IHHKOB XapaKTCPHBI HaCTBIC H 3HAYHTEJIbHbIE H3MCHC-
HHSA JA1bHOCTH IIEPEHOCA, CBA3AHHBIE C HCPOBHOCTAMH pem;e(pa H BEOYIIHE
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K KOHLICHTPALMH CHEra B OMPENCNEHHBIX MECTax 3a CYeT CHOca ero ¢
IPOCTPAHCTB, JIEKAIIMX B NpeJenax HeCKOJIbKUX COTEH METPOB.
Bo31cHCTBHE METEIeBOTO MepeHoca NPHUBOAMT K TOMY, 4To Oonee
GArONPUATHBEIMH [UIS Pa3BUTHUS OJIEJACHEHHS OKa3bIBalOTCS HE POBHBIC
[OJIOTHE CKJIOHEI, a ITyDOKO pacieHeHHBIE, Naiolie OOIbLIy0 BOSMOK-
HOCTE UL METENEBOH ¥ TABUHHOHM KOHIICHTPAIIMH CHETA.

[To UHTEHCUBHOCTH Pa3BUTHA MeTeINCBOH NEATEIBPHOCTH FOpHBIC
JIeIHHKH JEATCS Ha JBE PE3KO pasinuHble rpynnbl. K mepBoi oTHOCATCS
MHOTHE JOIHHHBIE H KAPOBO-JI0JHHHBIE JICTHUKH, OKPY/KEHHbIE BBICOKMMH
FOpHBIMH CKJIOHAMH. B 061aCTAX NMUTAHHA TAaKMX JIEAHMKOB BETPHI HE
GHIBAIOT CHIBHBIMU; Tak, Ha L[eHTpasbHOM TyHOKCYHCKOM JICIHHKE B
3anmmiickoM Anaray miu Ha nenHuke Kapabarkak B Tepckeit Anmaray
Cpe/HHe TOIOBBIE CKOPOCTH BETPa He MPEBBIAIOT 3 M/C ¥ 4acTO, Jaxke B
3UMHEE BpeMS, MOBTOPSFOTCS THIK. Ko BTOpO# IpYIIe OTHOCATCA JIEA-
HIKH, JIeKAIINE HA OTKPHITBIX BETPEHBIX MECTAX: JIEJHUKH BYIKAHHYCCKHX
KOHYCOB, BEICOKO PACTIONIOXKEHHBIE 00/1aCTH MMTAHUA U A3BIKH HEKOTOPBIX
KPYTHBIX JOIHHHBIX JICTHUKOB (Ha [OCNEHIX Pa3BHBAIOTCSA NEHUKOBBIC
peTpsl). Harpumep, B 061acTax muTanus JieHnKa DeTIeHKO 1 ame0Opyc-
CKMX JIEAHHKOB CPEIHHE TONOBbIE CKOPOCTH BETPa MPUONMKAFOTCS K 6 M/C,
a B cpe/Heii 9acTu s3bIKa eaHuka dexuenko (4170 m) cpensis rofosas
CKOPOCTb BETPa COCTABIAET MPUMEPHO 8 M/C.

Ha Takux JIEIHHKAaX MeTenu O4EeHE 4acThl. 3a MEPHOI aKKyMYJLALHH
(c ceHTAOpSA N0 Maii) Ha JegHHKe PeraeHKo ObBacT | 20 nHE# ¢ MeTeIsIMHA
Ha BbIcoTe 4900 m u 190 mmeit Ha BeicoTe 4170 M, HA OKHOM CKIIOHE
Jnbbpyca (3750 m) — 150 nmeii, a Ha TTonspHom Ypaie (755 Mm) — 145
aneit (Kotnsaxos, [tam, 1965; Jleanuk ®exueHxKo, T. 2, 1962; OneneHeHne
Vpana, 1966). Habmonenus 3a METEICBbIMH ABICHUAMH PasiHYHBIX
THIIOB, TIpOBe/IcHHBIE Ha Dmp6pyce (Tabn. 2.3), MOKa3bIBAIOT, YTO BKIAI
X B TIepeHoC cHera Golee Win MeHee oanHakoB. O01ast ke MpOI0JDKH-
TeTBHOCTh CHeromamoB ¥ Mereneil cocrasnser 40-50% Bcero BpeMEHH,
YTO JAET OCHOBAHHE TOBOPUTH O OOJIBIIOM I€pepacnpelcIeHUH CHETa
Ha JIE/THHKE U 3HAUUTEIIbHOM H3MEHUMBOCTH 3UMOH CHE/KHOMH IIOBEPXHOCTH.

3a mepHon aKKYMYJISALMH, OOBIUHBIH [0 YCIOBHAM MOrOIBI, Yepe3
| mor. km QpoHTa METENH HA yPOBHE TPaHMIbI MMTAHMA Ha Dnebpyce
TICPEHOCHTCS OKOJO 75 THIC. 1 CHETA, a B 3UMbI MOBBIIICHHON CHEAKHOCTH
(1962/63 1.) — 114 ThIC. m. Ewle Oonpliiee KOMUHECTBO CHETA IEPCHOCHTCA
MeTensMu Ha neaHukax IlonspHoro Ypana. Ha neqHHKax IUIOCKHX BEp-
uiMH Anras ¥ Tanb-11lans BeTpBI CHOCAT IO TIOJOBHHBI BBINANAIOIIETO
31ech cHera. Takas KapTHHA XapaKTepHa M IUIs HEKOTOPhIX NEPEMETHBIX
TTCJHHUKOB, TIPHMEPOM HEro MOXET CIYXKHTb JIEJHHK ALIYTOp Ha Xp.
Tepckeii Amaray, ¢ KoToporo cHocutcst 4o 50% cuera (dukux, 1964). Ha
JeIHUKax DapOpyca BETphbl MEPEMEMIAIOT HEKOTOPOE KOIHUYECTBO CHera
M3 BepXHeii yacTu 00JacTH MUTAaHUA Ha OoJlee HU3KHE YPOBHH.

Ha GonpImmx JONMHHBIX JI€IHHKAX XapaKTEPHO NMEPEMELLECHHE CHEra
JICTHAKOBBIMHM BETPAMH CBEPXY BHM3, MHOIIA HapyIIaeMoe BIHAHUEM
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Tabnuua 2.3

MoBTOPAEMOCTL M NPOAOCIKUTENLHOCTL CHEroNazoB U MeTenen
no AaHHbIM MeTeoponorM4yeckoi craHuuu Nlenoeas Baza*

Mecsi CHeronansi O01ue mMetenu Hu3oBble MeTeIH
1| 2 1 | 2 1 )
1961/62 r.
CeHTS0pb 19 135 7 55 5 39
OKTa6ph 15 108 9 92 5 26
Hos6ps 12 130 16 185 18 213
Hekabpb 11 78 22 293 7 58
SluBapb 3 90 12 122 17 154
®eppaib 9 56 14 133 21 236
Mapr 2 104 13 165 15 150
Arnpenis 20 183 2 7 9 64
Mait 13 105 11 112 7 35
Bech
HepHO. 114 989 106 1164 104 975
1962/63 r.
Okra6pn 11 71 7 46 7 41
Hosab6ps 10 91 1 6 4 22
Hekabpn 16 122 15 143 18 169
AuBapn 15 151 17 295 5 25
@eppaib 11 171 9 147 4 26
Mapt 12 116 11 135 9 102
Anpesb 16 150 3 15 6 42
Maii 25 288 2 34 3 13
Becn
nepuoxn 116 1160 65 821 56 440

* 1 —aucno aueit; 2 — NpOJOIKUTCIBHOCTD, Jackl.

06 LIEMPKYIALMOHHBIX BETPOB. Ha HEOOIBIIMX JONMHHBIX JIETHHKAX, I1e
ACHO BHIPAKEHHBIX FOPHO-IO0JIHHHBIX BETPOB HET, IEPEHOC CHETa OOIIBLIO-
IO 3HaYCHHUS HE HMEET, OTHAKO BO MHOTHX CITyYasx HaO/omaeTcs HEKOTo-
poe nmepeMeIeHHe CHeTa Mo3eMKaMH H3 QUPHOBOI 061acTH Ha A3bIK. 3a
CYEeT 3TOro Tpoliecca CHETOHAKOIUIEHHE Ha A3bIKe jenunka Kapabarkak
YBENUYMBAETCA NPUOMH3UTENbHO Ha 30% NPOTHB BbINATAOMIUX 34ECh
ocankoB ([Iukux, 1964).
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B To ¢ Bpems 00nacTH aKKyMynauud OOJIBIIMHCTBA KApOBBIX H
JTOJTMHHBIX JICIHAKOB [0JIyJal0T JONONHUTEILHOE IMTaHKE 32 CYeT CHOCA
CHera ¢ OKPY/KAIOIIMX CKIOHOB (B TOM YMCIIE JIABUHAMH) H NIEPEBEBAHNS
ero ¢ COCEIHMX BEpIIHH WIH MUarooOpa3sHBIX BO3BbINIEHHOCTEH. Ha
[{eHTpaIbHOM TYIOKCYHCKOM JIeIHMKE 0TI METEJIEBOIO CHETa COCTaB/SeT
12—15% ot ofbeMa BeImaaarouux ocaakos (Makapesud, Brurecos, 1961).
MOJKHO nonararh, 4To BenuuuHa 15% nocrarouno xapakrepHa Aas MeTe-
7eBOH KOHLEHTPAIMH CHera B 00JIaCTAX NMMTAaHMs CPEIHHX IO pa3MepaMm
JOMMHHBIX JIEJHHKOB.

JloJ1st METENEBOTO CHETa B MMTAHHH KapOBBIX H NPHCKIOHOBBIX J1e/{HU-
KOB ropa3zio Gosbirie. B HeKOTOPBIX CTydasx 06beMbl IPHHOCHMOTO MeTe-
JISIMM CHETa B HECKOJIBKO pa3 00bLIIe BCEX BhINABLIMX HA JICTHHK TBEPABIX
ocaaxoB. Tak, npy «(HOHOBOH» BEIHYHHE OCAIKOB B 00aCTH COBpPEMEH-
noro onenexenus [omsproro Ypana 600—800 am Ha KapoBBIX JIEAHUKAX
TIaBHBIM 00pa3oM BCIENCTBHE METEIeH HaKalIMBalOTCA MAaCcChl CHera 110
20004000 rn.

BenyuMHa aKKyMYJIAIMA Ha OONBLIMHCTBE JIEIHHKOB H3MEHSETCS OT
rofia K FojIy TPOMOPLHOHATILHO H3MEHEHHUIO CYMMBI BBINaAI0NIHNX TBEP-
JBIX 0CAIKOB. Ha KapoBBIX JIE[IHMKAX, B IMTAHUH KOTOPbIX I10JIaBJIAIOIIEE
3HadeHUe HMEET METeNeBas KOHIICHTPALKs CHETa, ©XeTOAHbIe KonebaHus
aKKyMYJIAIIHH CBSI3aHbl IPEXKIE BCETO C MOBTOPACMOCTBIO U HHTCHCHB-
HOCTbIO MeTesIeBoro nepenoca. Tak, Ha HeKOTOPHIX JTeauukax Ilomsproro
Vpana (Onenenenue Ypana, 1966) akkyMyJsims (B 2/cm?®) COCTaBIIANa:

1957/58 1. 1958/59T.
Jemuuk UMTAH 105 265
Jlemuuk OBpyueBa 170 250
Jlemnuk ABcioka 135 200

VBenuuenue akkyMymsin caera B 1958/59 1. no cpasHermio ¢ 1957/58 .
00BsACHAETCH YCHIEHHEM METENEBOro mepeHoca 3uMoi 1958/59 r. Ilpu
3TOM Pa3iHyYMs METENEBOTO MUTAHKUA OT TOJIa K Tofly MOTYT OBITh OYeHb
BeTMKM: Ha nefuuke OOpydeBa MpUxol MeTeneBoro cHera B 1957/58 .
b1t pasen 50 2/cy’, a B 1959/60 r. — 170 2/em’.

MereneBoe nepepacipeiesieHAE CHeTa Ha JICIHHKOBBIX KyTIOIaX 3aBH-
CUT OT (GOpMBI KyMOJa B IVIAHE ¥ OPHEHTHPOBKH €ro JUIHHHOH OCH
OTHOCHTEJIHHO TOCMOICTBYIOMHNX BeTpoB. Kak 1paBuiio, BETPHI, TyIOIHe
NonepeK MpOCTHPaHHUs KyToNa, IPHHOCAT HEKOTOPOE KOJIMYECTBO CHEra
Ha ero BepXHHeE y4acTKH, @ «IIPOJOIbHBIE) BETPHI CAyBAlOT CHET. [Ipuin-
HO#i Mo106HOH 3aKOHOMEPHOCTH, KaK 9T0 HMEeT MECTO Ha Kynone Hypis-
Huca, HaxomsameMcs Ha 3emine @panua-Hocuda (Kpenke u ap., 1962),
CIIYJKHT PE3KOe TOPMOXKeHHe «DOKOBOroO» BETpa NP NMOAbeMe Ha KyTol
110 KOPOTKOMY KPYTOMY CKJIOHY, BCIIEJICTBHE YET0O YaCTh CHETd 3 BETPOBOIO
[I0TOKa BbinmagaeT BOAW3M BeplIHHBI. B IPOTHBOMONIOKHOCTE 3TOMY
CKOPOCTB BETPOB, AYIOIIHUX BIONE JIHHHON OCH KyIoJja, PH TJIaBHOM
NoTbeMe K ero BEpILMHE MOYTH HE YMEHbIIAeTCs1. B CBA3H € 3THM CHero-
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BETPOBOM IIOTOK COXPAHAET CBOI0 TPAHCIIOPTHPYIOIIYIO CIIOCOOHOCTE U
JaXe YBCIMYUBAET €€ NPH MOAXONE K BeplIMHe, Onarogaps 4eMy 4acTh
CHETa OTCIO/Ia CHOCHTCH.

[Tocnennuii nmpouecc npeodnamaer Ha GOIBIIMHCTBE aPKTHYECKHX
KYITIOJIOB: H3-3a CHOCA aKKyMY/SIIHSA B TPHUBEPUIMHHON YacTH KYIOJIOB
Ha 20-25% MeHbIIIe, yeM cCyMMa BHITTAJAIONIHX 3/1ech ocaakos. Ha 3emne
®panua-Hocuda c kynonos Uypnsuuca u Ixkexcona (0. ['ykepa) CHOCHT-
ca 10 150 mm ocanxoB (mpu ux rogoBoi cymme okono 500 mm) (Onenere-
HUE 3eMITH..., 1973). CooTHOLIEHNE BETHYIHH CHETOHAKOILUIEHHS HA BEPILH-
HAX M y MOTHOKHA KYIOJIOB 3aBHCHT TaKXKe OT HX aOCOIHTHOH BBICOTEL
Ha HeOONBIIMX JIeTHUKOBBIX KYMOJaX MPOHCXOMUT JIUIlb METEIEBOE
nepepacpencicHHe CHera, B TO BpeMs KaK aKKyMYJISIIUs CHera B BEPXHHX
4acCTSAX BBICOKHMX KYIIOIOB BO3PAcTaeT H3-3a YBEIUYEHHS C BBICOTOM
KOJIMYECTBA BBIMAJIAIONIUX OCAIKOB,

Ponp MeTeneroro mepeHoca B pekuMe MOKPOBHOTO OJieICHEHHS
noApoOHO PacCMOTPEHa B MEPBOH KHUTE 3TOTO IECTHTOMHHKA. [[obaBum
3/1€Ch, YTO LIMPOKOE pa3sBHTHE MeTeled B AHTapkTHae W | pennannuu
JIAII0 IIOBOJI K BO3SHHKHOBEHHMIO HECKOJIBKUX IHIIOTE3, PEYBETHIUBAIOIIHX
POJIb MeTellel B MMTaHWH KPYIIHBIX JIETHUKOBBIX TIOKPOBOB. B mpoTuso-
nojoxkHocTs B. X060cy ¢ ero HeBepHO# uzieeil BHIHOCA OOJIBIIOTO KOJHK-
YECTBA CHEra U3 BHYTPEHHHMX PaHOHOB AHTAPKTH/BI B KPAEBBIE YYACTKH
(cM. B 1-# yacTu neproit kuurn), T. Bepxkepon (Bergeron, 1965) BeicTymuin
C TUIOTe30# 06 OrpOMHOM MIEPEHOCE CHETra BHYTPb MAaTEPHKOBBIX I THUKO-
BBIX NOKPOBOB. Ha ocHoBaHMH Habmonenuit B [ pEHIAHINH OH CUHTAET,
4TO MPH CHJIBHBIX IHKJIOHHYECKHX BeTpax (1o 20 m/c), TyIomux BBEpX
T10 CKJIOHY JIEJIHMKOBOTO IIIMTA, O0JIbILIOE KOTHYECTBO CHETa MIEPEHOCUTCS
B €ro LIEHTPanbHYI0 4acTh M3 IpUOpexHbBIX paioHOB, TIC BEIMANAET 10
1500 am ocazkos B rox. IlepeHoc ke CHera CTOKOBBIMH BETPaMH BHH3 110
CKJIOHY BCJIEICTBHE MX MalbIX CKOPOCTEH M CHIBHOTO PAJIHAIHOHHOTO U
BETPOBOrO YNIIOTHEHHA CHETA, 10 €0 MHEHHIO, HE3HATHTEIICH.

Ha cocrasnennoM T. bepxepoHoM pHCYHKE H300paskeHbl TPH Xapak-
TEPHBIE CHHOIITHYECKHe cuTyauun Haj [ pernanmuei (puc. 2.7). B nepssix
JBYX CHTyallusx bep:kepoH npeamnesaraeT nepemMelieHue CHEra BBEPX M0
JIE[IHMKY C OTIOKCHHEM ero B HanOosee BEICOKO PACTIONOKEHHOM 9acTH.
3aBMCHMOCTD AeUIALMU U OTJIOKEHHS CHETa OT HHTEHCHBHOCTH CHETO-
repeHoca Ha pHCcyHKe bepxepona kaueCcTBEHHO BBIPaXKEHA BEPHO, OITHAKO
caMm (akT mepeHoca GONBIIMX MAcC CHETa BBEPX 10 CKIOHY JeIHHKa,
JOCTABJLIIOLIETO B LIEHTPANbHBIE PaloHBI 10 2/3 ro10BO# aKKyMYJIALIHH,
BBI3BIBAET OOJIBIINE COMHEHHS.

Merteoponoruueckne HabmoneHus B ['pennananu u AHTapKTHIE
TIOKa3bIBAIOT aBCOMOTHOE TOCHIOJCTBO Ha CKIIOHE JIEIHHKOBEIX IIOKPOBOB
CHJIBHEIX CTOKOBbIX BETPOB. JTH BEeTPh! BbI3BIBAIOTCHA 3HAYHTEILHBIM
BEIXOJ@)KHBAaHHEM BO3/yXa BHYTPH MAaTepuUKa M JBHKCHHEM €T0 IO
JCHCTBHEM CHIIbI TSKECTH BHH3 110 CKJIOHY JIGAHHMKOBOIO MOKposa. Mx
CHJIa 3aBHCHT, CJI€IOBAaTENBHO, OT CTETICHH PaIHallHOHHOTO BEIXOJIAKHBA-
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Puc. 2.7. KauecTBeHHbIe CXeMbl MEepeHoca CHera BeTPOM Ha MpeHnaHa-
CKOM NeAHUKOBOM MOKPOBE NPpW NepeBanvuBaHnn LUKNOHUYECKUMHU
BETPaMM NeQHUKOBOrO LMTA (a), pe3KOM NoabemMe UMKNOHU4ECKNX BETPOB
M 3aTyXaHMM MX Heflaneko oT negopaspnena (6) n rocnoacTBe CTOKOBBIX
BeTpoB (B)
- Mo T. BepxepoHy
Xx_— TBEpAble OCaAKH, Q - pacxon MeTenu, S, — CHOC UMK OTNOXeHKe CHera,
U - cropoctk BeTpa

HHs, NPOTSHKEHHOCTH M yria HakimoHa ckiioHa. ITockonbky abcomoTHO
POBHBIE Y4aCTKH IIOBEPXHOCTH B AHTapKTH/IE H [ peHIan1ui BCTPEYAIOTCS
PEJIKO, CTOKOBBIE BETPHI BO3HUKAIOT U BO BHYTPEHHHX paiionax. O6 atoM
CBHJIETENLCTBYIOT CPEIHUE MECSIHBIE CKOPOCTH BETPa Ha cTaHImsx Boc-
Tok U CoBerckas B AHTapKTHIE, COCTABIAIOMHE 4-5 M/c, U TaKue Xe
CKopocT Ha cTaHnmax Aicmurre u CracboH-CeHTpans B [pernanauu.
OnHako 3TH BETPHI CIMIUKOM CIa0Bl, YTOOBI CYIIECTBEHHO BIHATH Ha
NIPUPOJIHbIE MPOLIECCHL

CTokoBEIE BETPbI IEPEHOCAT IPOMATHOE KOJIMYECTBO CHEra, YT0 B CBOIO
O9epe/ib MOKET OKa3bIBATh BIMAHME M HA XapakTep camoro setpa. Mere-
NEBBI NepeHoC Ha OOIMMPHOM MPOCTPAHCTBE JaXKe MPH HEOONBLIMX
YKJIOHAX MOBEPXHOCTH CIIOCOOCTBYET yCHIEeHUIO BeTpa. Kak moka3siBaer
pacuer C.M. Ko3suxka (1963), npu GIaronpusTHEIX YCIOBUSX penbeda u
GonburoM KonMUECTBE PHIXJIOrO CHEra Ha MOBEPXHOCTH Onarojaps
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MCTE/IeBOMY MEPEHOCY METENb MOXKET MPOAO/NKATECS AaXke MOCIe
ocnablieHus I HCYe3HOBEHHS TIEPBOHAYAIEHOM PUYMHE], BEI3BABLUCH
ce. IMEeHHO Takue ycloBUS MBI HMEEM Ha CKIOHE AHTapKTHYECKOTO
I peHnanIckoro 1€ JHUKOBbIX TOKPOBOB, I1€, Mo MHeHHI0 ®. Boma (Ball,
1957), Harpyska BO3IyXa CHEroM IIOBBIIAET €T0 IUIOTHOCTH Ha 1% u
COOTBETCTBEHHO YCKOPSIET €ro ABMXeHHE. B To e Bpems npu BeTpax,
HanpapjICHHBIX BBEPX TIO CKIIOHY (4TO HHOI/Ia ObIBAacT B AHTAPKTHJE IPHU
UUKIOHHIECKHX BETPax), IIEPEHOC CHETA YMEHBUIAET CKOPOCTh BETPA H
cuity merend. Jlns nogseMa cHera B BO3IYX M €ro IEPEHOCA BBEPX IO
CKIIOHY TpeQyeTCs 3HEpTrHsl, KOTOpasi IOCTYTAET U3 ABHKYIIET0Csa BO3IyXa,
BCJIEICTBHE Y€r0 CKOPOCTH IOTOKA MagaeT. IT0 0OCTOATENbCTBO EIIIe
pa3 NoA4EpKUBACT HECOCTOATENLHOCTE THIoTe3sl T. Bepikepona.

Mot pacuer (1aH B IEpBOii KHHTE 3TOTO [IECTHTOMHMKA) TIOKA3BIBACT,
YTO METE/IH CHOCAT ¢ AHTApPKTMYECKOTO JIGAHHKOBOTO LIMTA IPUMEPHO
1% o0mero konmu4ecTBa 0CaaKoOB, BHINAJAMOIIAX HAJl KOHTHHEHTOM.
TpumepHO Takyto ke Benuunny nomyuun @, JIése (Loewe, 1964) mwis
I'pennanzckoro 1EIHUKOBOrO MOKpoBa. Heckompko Golnbinee 3HaUeHHe
MMEET CHOC CHETa C JITHUKOBBIX IOKPOBOB MEHBIIIETO pa3mepa. PacueTsr
O.IL. Yrxosa (YnskoB, DHrensrapar, 1965), BEIMOIHEHHbIE L5 OapeHlIe-
BOMOPCKOI'0O CKJIOHA JIEIHMKOBOTO IokpoBa HoBoit 3emiu, mokasbIBaroT,
YTO BBIHOC CHETa C JICJHHKA B MOPE 3aXBAThIBAET JIHILL HHKHHE 10 rou
CKIIOHA (U3 06miel NPOTHKEHHOCTH CKIOHA 35 km). 3a 3umy 1957/58 .
orcroza ObL10 cHeceHo 70% ocamKoB, a 3a 3umy 1958/59 . — 30% ocaikos.
OnHako eciu nepecynTarh 06BEM CHOCHMOTO B MOPE CHETa Ha BCIO CYMMy
BBINTAJAIOLIMX Hal JCIHUKOBEIM TTOKPOBOM OCAIKOB, TO OKXKETCA, UTO ¢
Hosoii 3emnu Betep cHocuT siumib 4% BbINMANaloIETo CHETa.

PaccmoTpuM Tenepe poib MeTeneBoro mepeHoca B 3MMHEM PexiMe
JICTHUKOB. 3aKOHOMEPHOCTH CHETOOT/IOKEHHS Y NPENATCTBHH 1O Mepe
YBEIIMUYEHHS TIOCNIeHHX (0T (JOPM CHEXKHOTO MUKpOpenbeda 10 6yrpos U
XO0JIMOB Ha JICTHUKOBOH MOBEPXHOCTH) Bce Oosee mpuOIMXKaOTeS K
3aKOHOMEPHOCTSAM, OTMEYEHHBIM /118 HEGOMBIIHX JISAHHKOBEIX KYO/IOB:
MEHbIIE BCETO CHera OTKJIAAbIBAeTCs Ha BEpLIMHAX OYyrpoB M KPyTHIX
HaBETPEHHBIX CKJIOHAX, a OOJIbIIIE BCEro — Ha MOJBETPEHHBIX CKIIOHAX U
B IIOHIKCHUSX penbeda. HeM poBHEe MOBEPXHOCTh, TeM Gollee paBHOME-
HO NPOHCXOINUT CHErOOTIOKECHHE.

Jl1o0kIe peskue BMaIHHbL B perbede, 0cobeHHO OTKpPBITHIE TPEIIHHEL,
CITy’KaT IPHYUHOM MOBBIIIEHHOTO CHETOHAKOILICHHS Ha 3THX yYacTKax. B
CBA3M C IBUXKEHHEM JTbJIa, & TAKKE C MOCTENEHHBIM IEPEKPHITHEM TPEIHUH
CHE)KHBIMU MOCTaMH BEIIHYMHA TPEIIHHHOMN AKKYMYJISILIMH B THEHHE 3UMBI
usmeHseTcs. Obias 3aKOHOMEPHOCTE METEJIEBOTO MepepacrpeneIeHAs
CHETa Ha JIeJIHUKE 3aK/II0YaeTcsi B BBIPABHHBAHWH MOBepxHOCTH. He
CITy4aiHO BCe NPOBAJIB! U Yri1yOieHus Ha eb(OBBIX JIeIHUKAX OBIBAIOT
[7IaBHEIM 00pas’om B MX ThLIOBBIX YacTiX (Kpyunuun, 1965), a MopucThIe
YYacTKH BCJIECTBHE UIMTE/ILHOTO M PABHOMEPHOTO CHErOOTIOXKEHHUS
BCEraa MMEIOT POBHYIO MOBEPXHOCT.
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Puc. 2.8. XapakTtep oTtno-
MeHUA CHeXWHOK B 30HaxX
3aTUWbLA OKONO NpenATcT-
BWMA NPU pa3sHOM HaKnoHe
NOBEPXHOCTU NO OTHOLLE-

HUIO K BeTpy

BausHHE NPENATCTBHH Ha CHErOOT/IOKEHHE BO BPEMS METENIeH
3aBMCHUT TaKke OT YKJIOHA MOBEPXHOCTH JIEJTHHKA 10 OTHOLICHHIO K
nanpasnennio serpa. Kax nokasan A.K. [lionun (1963), mpu MeTensx ¢
06eux CTOPOH MPEMATCTBHA BO3HUKAIOT 30HBI 3aTUIbA, B KOTOPBIX
[1ePEeHOCHMBIE BETPOM 4aCTHIIbl OBICTPO OIMYCKAIOTCA HA MOBEPXHOCT.
WUnepioHHbIe NPOGETH CHEXMUHOK JaXKe MPH 3HATMTENIBHBIX CKOPOCTAX
Berpa He mpesbimaioT 0,5-0,7 ». Ha ropH3oHTalibHOH MOBEPXHOCTH
TPAeKTOPHH OIYCKAOIMXCSA 9aCTHIL B 30HE 3aTHILBSA NEPEI NPLIATCTBHEM
CTYIIAOTCS, 4 N03ATH TIPEnsTCTBUsi — paspexarorcs (puc. 2.8, a). I1ponomkas
paccyskaerns JJ}OHHHA, Clie/lyeT OTMETHTb, YTO, 4eM OOJIBIIE MOBEPXHOCTD
JNeqHAKa OyneT HAKJIOHEeHa Ha BeTep, TeM rymie OyayT pacriosiararecs B
o0enx 30HaX TPACKTOPUM BHINAJAIOIINX CHEXHHOK (PHC. 2.8, 6); a10
TIPUBEET K yBEIHUIEHHMIO BBICOThI CHOKHOTO Cyrpoda [pH yMeHbIICHHH
€10 FOPH30HTANLHEIX pa3MepoB. B ciryuae 06paTHOTO yK/IOHa TOBEPXHOCTH
3aBHCHMOCTB OyjieT 0OpaTHOH: TPaeKTOPHH BBINANAKOMIMX CHEKHHOK B
00eHx 30HaX pacrookarcs pexe (puc. 2.8, 6), 410, B KOHEHHOM CHETE,
BBI30BET «PACTATHBAHKWE» CHEKHOIO HAITyBa MPU OJHOBPEMEHHOM YMEHb-
LUICHHH €ro BbICOTHL. TakuM 00pa3oM, PH IPOYHX PABHBIX YCJIOBHAX,
CHEXKHBIC HAJyBhl HA HABETPEHHOM CKJIOHE OymyT Oolee KpYThIMH
BBICOKHMH, YeM Ha TIOJABETPEHHOM.

Bennuuna cuesxnoro cyrpo6a, o0pa3yioulerocs B BETPOBOH TCHH
KPYITHOTO MpeMNsTCTBHA HA JeIHHKE (PE3Kuil YCTyn B penbede, KpyToH
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Iiasa 1. Cuer Ha .rlemmxax:- B NEPHOJ AKKYMYJIALHH

L —
Puc. 2.9. PacnpegeneHue CHera Ha KOKHOM CKIoHe Anbbpyca 3a BpeMs
metenei 20—29 nekabps 1961 r. (a) n 28 mapta - 3 anpens 1962 r. (6)

Kpy®KaMu 0BO3Ha4eHLl CHeroMepHbie Bexu. Wkana noka3biBaeT TONMWMWHY
CcHECEeHHOro M OTMOXEHHOTO CHera 3a Kaxayw mertens

JieIAHOM XO/M H T.I1.), 38BUCHT OT JaTbHOCTH IEPEHOCA CHETA M KOIMICCT-
Ba CHEra, CAYBAEMOro METENMH ¢ 3Toro ydactka. Ecim X —xomaiecTso
TBEp/IbIX OCAIKOB B JAHHOM paioHe, A — CPe/HAs BeIMIMHA CHETo3anaca
Ha yJacTKe CHOCa, L — NanbHOCTh IIEPEHOCA CHET, | — mHa oOpazyrouie-
rocs B BETPOBOH TEHHU cyrpoda, a H — KOIHYeCTBO OTIAraroIierocs B HeM
cHera, TO, HCXOIs M3 DaaHca METEJIEBOro NMEpPeHoca, MOXKHO 3alncarh:

(X; - AL =(H-X)I,
OTKyIa

L
He="(X =+ X O

B >t0ii hopmyre oTHomeH#e L/] XapakTepu3yeT CTCIICHb KOHIICHTPA-
LUH CHera B BeTpPoBo# TeHH. [IpoBoms pacueT mo Gopmyine (5), Ml
npeHebperaeM HCapeHHEM CHera BO BpeMs NEpeHoca. OcHoBaHHEM sl
3TOrO CITYHT MaJias JaJlbHOCTh [IEPEHOCA CHETa B ropax ¥ COOTBETCTBEH-
HO MaJIBIi MOTIEPEUHUK CHerocGopHoro Gacceitna, ubo ussectHo ([onuH,
1961), 9To Ge3BO3BPATHBIE MOTEPH CHETa HA UCTTAPEHHE BO BPEMs MeTenel
Pe3KO YMEHbIIAIOTCS C COKPALIEHHEM CHEIOCOOPHOH MIOWaIH.

Mcxons U3 JaHHbIX HaOmmonenuit Ha Disbpyce 3umoit 1961/62 1., Mbl
paccumTany 1o gpopmysie (5) BRICOTY Cyrpoda, eKeroHo 00pasyroerocs
Ha IPaBOM CKJIOHE JieAHHKa TepCKON K KOHLYY MEpHOIA aKKyMYILILIMH.
Hpu X_ = 1000 ofem?, A =70 2/em?, L =100 M, [ = 10 m akkyMymanms
cHera B cyrpoGe MoxeT mocturats 400 2/cm’, 4TO MpH CpenHEH
MI0THOCTH cHera B Hem 0,4 2/cy’ COOTBETCTBYET NeiCTBUTENBHON BEICOTE
cyrpoda 10 m. ObpaszoBaHne TakixX GONMbUIMX CYrpoOOOB Ha JEJHHKE B
TeueHHe 3UMBI TIPUBOJMT K M3MEHEHMIO Me3openbeda MOBepXHOCTH
JIC[IHUKA, YTO B CBOIO OYEPEIb OTPAXKAETCA HA CHETOOTJIOKEHHH BO BPEMs
NoC/IeAyIOWUX MeTesleld. B CBA3M € MOCTENECHHBIM BBINOIKUBAHHEM
MOBEPXHOCTH Ha IIPOTSHKEHNHN 3HMbl CHETOOT/IOKECHHE BO BTOPY1O [IOJIOBHHY
MepHoa aKKyMYJIAIHH IIPOHCXOAUT Dojlce pABHOMEPHO, YEM B IEPBYIO.

OTt™edeHHY10 0COOEHHOCTE YAA10Ch JETAIbHO H3YUHTh HA HOKHOM
ckrnone Dnnbpyca ([Icapesa, 1964). 3aeck Ha y4yacTKe CKII0HA OT BEPXHETO
dbuprosoro moas (4000 ») mo HuxkHero ¢upHOBoro noius (3770 m)
TIPOXOAST TPy (PUPHOBO-JIESHBIX BAIA, BEITSHYTBIX BIO/Ib CKIIOHA [1apajl-
eTbHO ApYT APYTY Ha paccTosHum 450-500 » omus ot apyroro. Hanbo-
7lee 4eTKO BBIAE/AIOTCSA X CpeIHHe 4acTH Ha BbicoTax 40003 980, 3940
3910 u 3840-3820 M. T'ocnOACTRYIOIHE BETPLL AYIOT [0 MaJbIM YITIOM
K TIPOCTHPAHHIO 3THUX BajoB. CHEroBETPOBON MOTOK PA3rpyXkaeTcs OT
NEPEHOCUMBIX UM OCAJIKOB Ha TMOABETPEHHOH CTOPOHE KaXkI0ro Baja.
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Hacts 2. CHeXxHbili MOKPOB Ha JeJHHKAX

B koHue nexabps 3a 9 mHeit o6wel MeTenu, nepeMexasuieiics
CHUITHBIM II03€MKOM U HH30BOH METENbIO, MIPH BETPAX 3anaiHbIX pyMOoB
CO CKOpPOCTAMHU 8—16 Mm/c CHEr OTIOXKHUICS HEPAaBHOMEPHO, IIPHUYEM
OCHOBHas aKKyMynsuus Habnonanach y MOTHOXKHS NOABETPEHHBIX
CKJIOHOB Basa (puc. 2.9, a). Bonee paBHOMEpHBIM 6BIIO CHErOOT/IOKEHHE
B KOHIIe MapTa — Ha4aJje amnpellsd, KOraa B TeUeHHue 5 THel 1en CHIBHEIH
CHETOMNA/, HCOMHOKPATHO MIPEPBIBABLINICS IIO3EMKOM H HH30BOH METEITHIO
IIPH 3anafHoM BeTpe a0 8 m/c (puc. 2.9, 6).

BospelicTBue MeTeneBoro nepeHoca NPUBOANT K BO3HUKHOBEHHIO HA
JeHHKaX y4acTKOB (WM 001acTeil) MperMMynIeCTBEHHOr0 CHOCA WK
HallyBaHHS cHera. MOKHO pa3nu4aTh IATh OCHOBHBEIX y4acTKoB (o6mac-
Tei): HE3HAIUTEIILHOTO CHOCA, GOMBIIOTO CHOCA, HE3HATUTEBHOTO HALTY-
BaHHsl, GOIBIIOTO HalyBaHHA, 4 TAKKE H3PE/ka BCTPEYAOIIUECS B TOPAX
YYaCTKH, Ha KOTOPLIX CHETOHAKOIJICHHE COOTBETCTBYET KOJIMYECTBY BhINa-
Jaromux ocaakos. IIpHMepoM TakHX HEHTPaJbHBEIX YYAaCTKOB MOMKET
CILY’KWTh HIXKHEee (PMpHOBOE 110/1e Ha I0KHOM CKIIOHE DIb6pyca, rie 6pu1u
TIOCTABJICHBI HalIM MeToxndeckue paborsl, win riato UTAH wa ITossp-

~ |
cH XapakrepHble cuTyauun
200 %
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Puc. 2.10. Xoa cHeroHakonneHusi Ha y4acTkax pa3Horo Tuna

| - yyacTok npeumyuwecTBeHHOro Hagysaumusa, |l — HeUTpanbHbIR yuacToxk, Il -
Y4acToK npeMMyLLecCTBEHHOro cHoca, Beepxy pucyHka nokaszaHa WHTEHCMBHOCTh
CHEroHaKoNmneHUA (UNu CHoca CHera) Ha yyacTKax TpexX TMNOB NPU XapaKTepHbIX
cuTyaumax: cHeronage (1), obwen metenu (2), nozemke (3) U HU30BOIM meTenu (4)
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Puc. 2.11. CHeroHakonneHue Ha NegHUKax KXHOFO cknoHa dnbbpyca

O6nacTh: 1 — He3HAYMTENLHOMO CHOCA, 2 — 6ONbILIOrO CHOCa, 3 — He3HAYMTeNbLHOro
HagyBaHWs, 4 — GONLLLONO HAAYBAHWA, 5 — BEXW M BENW4MKA FO0BOW aKKYMYNALMM, 2/CM7,
6 — rpaHULLI 0BNAcTen CHEerOHAKOMNNEHWUS, 7 — FTOPM3OHTANKU M aBCONKTHEIE BLICOTLI, M,
8 — MecTa CHeroMepHbIX HabnoaeHUA Ha BePXHEM U HKHEM (PMPHOBLIX NONAX

HoM Ypane, obo3Hauennoe kak ydactok VII na puc. 2.1. [TomobOHsie
y4yacTki Haubojee ymoOHBI sl IOCTAHOBKH CTALIHOHAPHBIX CHEroMep-
HBIX, OCAZIKOMCPHBIX M METe/leMEePHBIX HaOmoIeHHi.

CHeroHaxoIUieH!e B TIEPHO AKKYMYIIINH Ha y4aCTKaX pasHoro THa,
[@Ke PacroNoKeHHbIX PAIOM, MPOMCXOIUT HeoanHakoBo (puc. 2.10). Ha
HEeHTpaTbHBIX YYaCcTKaX aKKyMmynsalus ObIBaeT JMillb BO BPEMs CHeromna-
JOB M OOIIMX MeTesei, Ha y4acTKax NPeHMYIIECTBEHHOT0 HaTyBaHUA —
TaKKe M BO BpeMs MO3EMKOB M HM30BBIX MeTeneil. Ha yuacTkax xe
NPEUMYIIECTBCHHOTO CHOCA NMPH HU30BBIX METENAX W MO3EMKAX 4acTh
OTJI0XKEHHOTO PaHee CHETa CHOCHTCS, @ BO BPeMs 00LUMX METENEH OTKIIa-
JbIBACTCS HE BECh BbiNaaronmii cHer. B pesynsrare k03QQUIMEHT KOH-
LICHTPALIMK CHETA Ha 3THX YYaCTKax pe3ko pasHUTCs. Ha yyacTkax mpenmy-
LIECTBEHHOTO HalyBaHUS €ro 3Ha4eHHs OOJBILE €IMHHLIbL, 8 Ha yHacTKax
NPCUMYINECTBEHHOT'O CHOCA — MEHBIIE €[HHHIIBL.

OT™meueHHbIe yuacTKu HA TOPHBIX JT€HUKAX 0OBIYHO PaCIONararTCs
XaoTH4Ho. B 0bnactu akkyMy/IALHH I0)KHOTO CKJIOHA D/b0pyca OHH HMEIOT
(opmy msiTeH, HHOrA BBLITAHYTHIX B HANPABICHHH rOCHOACTBYIOMIMX
BeTpoB (puc. 2.11). KoadduimenT koHueHTpaiuy yenuuusaercs ot 0,5
10 2 mo Mepe mepexoja OT y4acTKOB IIPEHMYIIECTBEHHOTO CHOCA K
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Yacte 2. CHexublii NOKPOB Ha JIeJJHHKAX

Tabnvua 2.4
OcoBeHHOCTH OTNOXEHUA CHEra Ha KXHOM CKNoHe Inbbpyca

O0acTH CHeTOHa- KommaecT- (Cpenee  |[koabdu- [koadbdu-
KOTLMEHWA U BBICOTHBIE BO pECK CHETroHa- LIMEHT LHEHT
nosica KOIUIEHHE, |KOHIIEHT- |BapHalliy
' e/em? palMH
Ob1acTH CHETOHAKOILIEHHA
Bosnplroro cHoca 10 52 0,50 0,22
He3sHauMTebHOrO CHOCA 13 105 1,02 0,13
HesHauuTensbHoro 16 150 1,45 0,09
HaNyBaHUs
Bobliioro HamyBaHUs 6 210 2,04 0,10
BeicoTHbIe mOACA
3750—3800 m 10 99 0,96 0,59
3800—3850 m 5 152 1,48 0,20
3850—3900 M 8 128 1,24 0,44
3900—3950 M 7 153 1,48 0,29
3950—4000 M 12 109 1,06 0,36
4000—4050 M 3 48 0,46 0,16

ydacTKaM IPEeHMYIIeCTBEHHOTO HagyBaHus (Tabn. 2.4). XapakTepHo, 4T0O
K03 pUIHEeHT BapHaIlMK paclipeAeneH s CHETO3amacoB Ha BCel 10U
OMHOTHITHEIX YYaCTKOB coBceM HepeymK (0,09-0,22), uto cBuaerenseryer 0
AHAJIOTHHMHOM XOJI¢ CHETOHAKOTUICHHMS Ha JTO0OM M3 YHaCTKOB JAHHOIO THUIIA.

KonTyprl obnacteif CHETOHaKOTINIEHHA CBA3AaHbI B MIEPBYIO OYEPe/lb C
KOH(HTrypanue Me3opeinbe(a MOBEPXHOCTH JIEHHKA W HE 3aBHUCAT OT
abcomroTHOM BEICOTHI. M3-3a METENECBOTO MepepachpeneneHus cHera He
OTMCUCHO 3aKOHOMEPHOCTH POCTa aKKYMYISALIMH C BBICOTOH, 4TO IOTHYHO
ObUI0 OB1 OKHZIATH HA 3TUX BEICOTaX (CM. Ta0m. 2.4). 3nadenus koddduuu-
CHTa BapHalldH TOYTH BO BCEX BHICOTHBIX MOSCAX BECEMA BEIHKH, YTO
CBHJICTENBCTBYET O HEpPAaBHOMEPHOM 3aJIETaHHM CHETa Ha TMOBEPXHOCTH
neHHKa. B 1enoM uig Bcero 10KHOTO cKiIoHa Diandpyca 3nauenue C
pasHo 0,36. OmHako nociie obuiei MeTen oHo cocrasnseT Beero 0,10—
0,15, uro eme pa3 Mo YEpKUBAET BeChMa pABHOMEPHOE CHETOOTIIOKEHHE
Ha BCel IUIOIIAIH JIeTHHKA B PE3Y/IbTaTe TAKoH METENH.

Hakoneu, naHHbie Tabn. 2.4 cBUIETEIBCTBYIOT O TOM, YTO OCHOBHOE
CHeroHakoILleHue Ha Dias0pyce, oleeHeHne KOTOPOT0 OTHOCHTCS K THITY
0J1e/IcHeHU S BYJTKAHMYECKOTO KOHyca (pHc. 2.12), NpHypodeHO K BEICOTHOMY
nosicy 38004000 », rie BCIeACTBHE METEIEBOTO MepeHoca Koddduuu-
€HT KOHIICHTPAI[HH [IPEBHIIIACT CAHHHILY.
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Puc. 2.12. Bug dnbbpyca ¢ 3anaga

B 3aknrodyeHHE MOKAXEM H3MEHCHHE POJIH METEIEBOr0 MEpeHoca B
3UMHEM peXXMME JIETHUKOB B IEpHOIBI aKKyMYIAIMH, OTIHYa0Iuecs
PasM4HON CHEXHOCTRIO. M3 IBYX OCHOBHBIX (h)aKTOPOB, ONPEICIISIOLHX
METENEBbIN TIEPEHOC, — KONHYECTBA BBIIANAOIIMX OCAJJKOB H CKOPOCTH
BeTpa — [iepBas BEJIMINHA ropas/io u3MeHdrnBee BTopoi. [Toaromy koseba-
HHS POIOIDKUTEIBHOCTH M HHTEHCHBHOCTH METelIel IoJl OT ro/ia 3aBUCAT
TTIaBHBIM 00pa3oM OT M3MEHYHUBOCTH BBINAJAOLINX 0CanKoB. Kak npaBu-
70, ¢ POCTOM TBEPABIX OCAJKOB YBEIHMYHBAETCS MPOIOIDKHTEIBHOCTD
METENNEeBOTO MEPEHOCca JIake PH HEM3MEHHOH CpeIHEeH 3HMHEH CKOPOCTH

“Berpa. [Mocnennee oOBACHSIETCS HE TOJIBKO TEM, YTO C YBEIHYCHHEM X

BO3PACTAET PacXod METEeNH, HO MPEHMYIIECTBEHHO TEM, YTO C POCTOM
X_¥ JONONHATENLHBIM MOCTYILIEHHEM CHETa B BETPOBOH MOTOK CBEPXY
KPHUTHYECKasd CKOPOCTh BETPa, NPH KOTOPOH HAYMHAETCSA METENb, CTAHO-
BUTCH MEHbIIIE. 3TO H MPHBOAMUT K POCTY IIPOIOKUTEIIBHOCTH MEpeHoca
TIPH TEX 3Ke B 0OIIEM CKOPOCTSIX BeTpa. Pexke yBenuueHHe MpOJOKHTE b~
HOCTH IlepeHoca OBIBAaeT CBS3aHO ¢ HEOONBIIMM BO3PACTAHHEM BETPOB,
COTIPOBOKAAIOIIHX CHErOMabl.

OnHako 3aBHCHMOCTEL 00BEMOB METEIEBOTO TIEPEHOCA OT KOJIMYECTBA
BhITNIATAOUINX TBEPALIX 0CAIKOB BEChMa JajicKa OT TPOCTOMH MMPONOPILIHO-
HAJTbHOCTH, BCIICACTBHE Yero H3MEHEHHS 3THX JIBYX BEIMUMH HHKOT/IA HE
NMpoHcXxoaaT napasuienbHo. [ocneaHee cyKUT IIPHYNHOM TOTO, YTO H3ME-
HEHHsl 3MMHETO pe)KHMA JIETTHIKOB, B aKKyMYILILIMH KOTOPBIX [IABHYIO POJIb
HIPAarOT METENH, He ObIBAIOT CHHXPOHHBI H3MEHEHHAM PEXMMA JICTHHKOB,
AKKYMYJISILUS Ha KOTOPBIX 3aBHCHT JIMILB OT OOIIETO KOIMYECTBA BHINABIIHX
OCanKkoB. DTH pa3nu4us OBIBAIOT CTONb BEIHKH, 4TO IPHUBOIAT K
HEOMHAKOBOMY XOJly BO BpeMeHH OasiaHca Macchl MOAOOHbIX JIETHUKOB.
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Hactp 2. CHexHblii TOKPOB Ha JeHHKAX

Tabnuuya 2.5

OcHoBHEIe XapaKTepUCTMKN Nepuoaa akKyMynsauum
Ha negHukax Anbbpyca 3a yeTbipe roaa

Mokasarenu 1957/58 r.| 1958/59 r.| 1961/62 r.| 1962/63 r.
CpenHsas temnepa 3a BECb
nepwon, °C - -9.5 —10,3 -9.3 —8.7
Cpennsisi CKOpOCTh BeTpa, M/c 6,2 6,2 54 5,2
KonuuecTBo BRITTABIINX OCANKOB,
MM 1100 1050 1030 2100
OTHOIIIEHHE KOJIMYECTBA CHECEH- 18 32 27 8

HOI'O CHETa K BBITIABLLEMY, %

ITpono/LKUTeNbHOCTE CHETOMAN0B U
MeTeNeH, yacs 2200 1850 3050 2320

To xe, % Ko BCceMY BpeMeHH 34 28 47 41

Konuuectso cHera, nepene-
CeHHOIo 4epe3 | KM, TRIC. m 68 74 75 114

B pesynbrare YeTbipexaeTHHX HaOMOAeHHH B 00/1aCTH akKyMYyJISITHH
JeHUKOB DIpOpyca yaanoce CpaBHUTh 0COOEHHOCTH METEIEBOTO
nepeHoca B OOBIYHBIE 10 METEOPOJIOTHYECKHM YCIOBHAM IOJIbl C OJHHM
pe3ko aHOMaIbHBIM. Kak moka3sIBaroT JanHsie Tabm. 2.5, 3umoi 1962/63
I. KOIMYECTBO BEINABIIMX OCAJKOB BABOE MPEBBICHIO HX CPEIHION0
BeJIMYHHY, TOT/Ia KaK TeMNepaTypa BO3/4yXa U CKOPOCT BETPa OTIMYAIUCEH
OT cpenHuX He3HauuTensHo (Ha 1 °C u 0,7 m/c). Tem He MeHee H3MEHEHHS
pexumMa akKyMyJLALHHU Ha TeTHHKE ObUIM OYEHE BEITHKH.

HccnenoBanusamu Ha Dnpbpyce yaanock BBISCHHTH, YTO OCHOBHBIM
(axTopoMm, onpeensoNIIM BETHYHHY AKKyMYIISIHH HA OTKPBITOM TOPHOM
JICTHHKE, CITYKHT NPOJOIKHTENBHOCTD H HHTCHCHBHOCTE O0LLIMX METENEH,
B TO BPEMs KaK HU30BBIC METEJIM MIPAIOT 3HAYUTEIBHO MEHBLIYIO POJIb.
B MHOTOCHeXHbI€ 3MMBI BO3pacTaeTr yAeldbHBIA BeC UMEHHO ODIIHX
METEJICH, YTO IPUBOIUT K YBEITHYCHHIO KOJIMYECTBA [IEPEHECEHHONO CHETa
(114 teIc. m npotus 70-75 Thic. m B apyrue romst). B To ke Bpems
neduALMA CHera B MHOTOCHEXKHbIE 3MMBI pe3ko cokpamaetcs (7-8%
npotuB 20-30% B oOBIYHBIE IOAbI), 9TO OOBACHAETCH yMEHBIICHHEM
MOBTOPACMOCTH M CHJIBI HH30BbIX METeNEH U CIOCOOCTBYET COXpaHEHHIO
BEITIABLICTO CHEra Ha JICTHHKE.

B anomanbHO CHEXHble 3MMBI HH30BEIX MeTenei Ha JIeIHUKE 3HAYH-
TenbHO MeHbuie (400 yacos npotuB 600-800 yacoB B OOBIYHEIE TO/EI),
MIOTOMY YTO MOCTOSHHBIE U CHIIBHBIE OOIIMe MeTelH MPUBOIAT K 3HAuu-
TEJIbHOMY YIUIOTHEHHIO CHera (MIOTHOCTh MOBEPXHOCTHOTO CJIOS CHera
0,30 2/cx’ BMecTO 06bI4HOI 0,23 2/cM’), ¢ TpyHOM noaaaromerocs aediis-
K. B MHOTOCHE KHBIE 3MMbI HAKOTUTEHHE CHETA Ha JIEAHUKE TIPOMCXO/IUT
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1‘0}13’3:[0 paBHOMCPHEC, HEM OGIJI‘JHO, TaK Kak IpH rocnoICTBYHINHX B
TaKHe roabl 00ImMXx MeTensax CHCFOBG’I‘DOBOﬁ IMMOTOK HACBIIIAECTCA B OCHOB-
HOM 3a CUET BBINIAJAIET0, 4 HE OTIOKCHHOI'O CHETA.

PoJb MHOTOCHEKHBIX 3UM B PEKAME OONBIIMX U MAJIBIX FOPHBIX
sendnKoB pasnudHa. OHa 0COOEHHO BENMKA Ha KPYIHBIX JTEOHHKAX, [1e
AKKyMYJISIIHA HEHAMHOTO GOJIBIIE KOMHYECTBA OCAIKOB, BRIMANAIONUIHMX B
OKpYKaloIeM PaiOHe, U 3HATUTENBHO YMEHBIIAETCS Ha HEOOMBILIHX JIe/I-
HHMKAX, CYILECTBYIOLIUX 33 CIET KOHIEHTPALUH TBEPIBIX 0CAIKOB, KOTOpast
pacTeT He MPOTOPLHOHAIBHO YBEIMYCHHIO HX KommdecTsa. Hakomer,
vBe/IHUECHHE OCAKOB B MHOTOCHEKHBIE 3UMbI HE OTPAXKaeTCsl HA PEXKUME
HABESHHBIX JIEIHUKOB, JIKAIIUX B HEOONBIIUX YITYONEHHAX TOPHBIX
CKJIOHOB, TAK KaK [/1s1 3aMIOIHEHHUS 3TUX YLIYOJICHHH 1OCTaTOYHO CHETa,
BBITAAFOLIET0 U IEPEHOCHMOTO B CPEHHE [10 YCIOBHAM rofibl. OueBH/IHO,
BIMSHEE MHOTOCHEXHBIX 3UM Ha PEKUM JI€IHUKOB BO3pacTaeT MpOonopiu-
OHAJILHO MX pa3MepaM.

Porsnb nasuH e numaHuu J1e0HUKo8

VuacTHe NaBHH CYIIECTBEHHO B IMTAHHH TOPHBIX JIEAHHUKOB, OKPY/KEH-
HEIX BBICOKMMH U JIOCTATOYHO KPYTHIMHU cKIIoHAMH. OHO 0cOOEHHO Xapak-
TEPHO UIA [ABYX THIIOB JIEAHWKOB: JIONMHHBIX M KapoBbix. B obmacTsix
AKKyMYTAUnH OONBIINX JOTHWHHBIX JICIHHKOB OOHa)XeHHBIE OTO JIbJa
CKJIOHBI 3aHUMAKOT CPABHUTEIIEHO Masible IUIOMIA/IH, B CBA3H C YEM CXO
NIaBHH HEMOCPE/CTBEHHO B 00MACTh MUTAHUA dTHX JIETHHKOB CIyqacTCs
N0BOMBLHO peako. OJIHAKO B HEKOTOPbIX paloHax, ocobenno B CpeaHer u
LenTpanbHoii A3UH, MHOMKECTBO JIABHH CXOHT C KPYTBIX CKJIOHOB IOJIHH
Ha II0BEPXHOCTh A3BIKOB NeaunkoB. B Kapakopywme, Kysubnyne u Ilamupe
M3IaBHA ObLTA OITMCAHBI IPEBOBUHbIE JICIHHKH, NOTyYHBLINE HA3BAHHE
J1eTHUKOB TypKeCcTaHCKoro THna (puc. 2.13). MHorna oHH LEITHKOM
JHIIeHB GUPHOBBIX 0acCEHHOB, HO OIPOMHBIE MAacChl CHEra Mo;xy4aioT
OT JIaBHH,

Jlons NaBUHHOTO NMUTAHHA AOTUHHBIX JIEJHHKOB 3HAYUTE/IbHA B
Ciy4asiX, KOTJa MOTOK JibJia 3amojHseT AOIHMHY Ha BCIO €€ LIMPUHY,
BITOTHL 0 KpyThiX OopToB. IIpH nerpajaunuy Takoro J€AHUKA MOTOK
JbJa CTAHOBUTCH YK€ W UHOTIA OTCTYMAeT OT KPYyTOTrO CKIIOHA, YTO
YCUJIMBAET paspylieHHe W BeleT K Oonee OBICTPOMY OTMHUPAHHUIO
lenuuka. B nepuoa paspacraHus, HaoOOPOT, AEHCTBYET MEXAHU3M
TIOTIOKUTENBHOM 00paTHOH CBA3H: ¢ yBEIHYEHHEM IUIOMIaAX A3bIKa
NOABIACTCA NONOTHUTENbHOE IIUTAHHE B BHJIE JaBHH, Beayllee K
YCKOpeHHIO HacTynmaHuA jeJHUKa. BO3MOXKHO Jaxe, YTO B MEPHOIBI
TIOBBLIILIEHHOW CHE)XXHOCTH, OTIMYABIIMECH YCHICHHBIM CXOIOM JIABUH,
APEBOBUIHBIE IeIHUKH BO3HHKAJIN B CPEAHMX YacTAX JOJWH U JIHIIb B
lIponecce nanpHeiiero pa3BUTHA COSIHHANIUCE ¢ KAPOBO-A0MMHHBIMH
ACNIHUKaMHu, CyLleCTBOBABIIMMH B BEPXOBLAX, MPEBpPALLAACEH B
HacTOAMi GONBIIOMH JIeIHUK TYPKECTAHCKOIO THIIA.
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Puc. 2.13. O6wun
BUA NegHMKa Typ-
KeCTAHCKOro Tuna
Ha MNamupe

MHTeHCHBHOCTE JJABUHHOTO IIMTAHKUA KApOBBIX JIEHHKOB 3aBHCHT OT
(opMbI kapa, BMEIIAIOLIETO JIETHAK, YKIIOHA H BEICOTHI CKAJIBHBIX CTEHOK.
Cxon naBUH YBEIHYHBAETCSA MPOIMOPIHOHAIBHO BBICOTE CTEHOK KapoB,
BO3BBIIIAKOIIHXCA Hald €ro JHUIeM. BaxeH Taioke npoduis KapoBoH
CTEHKH, B Y4CTHOCTH PacIoJIOKEeHHe OpOBKH Kapa M MOPEHHBIX BaJIOB,
cnocgﬁcmymmnx HaKOIUICHHIO B 3THX MECTaX MOIHBIX CHEKHBIX CKOII-
JIEHMH, KOTOPBIE BECHOH 00pa3yroT OoNbLIMe TaBUHbI, CXOAALINAE HA THO
kapa. CaMbie KpYITHBIE JIJABHHBI MA/1AI0T OOBIYHO ¢ HEOOIBIIMX CHEKHH-
KOB, 3aJIeralolIMX Ha 60opTax Kapa, Kak 370 umeno mecto Ha xp. CyHrap-
Xasra (Kopeiimia, 1963), rie poBHast NOBepXHOCTh WHMHIBTPALIMOHHOTO
IIbJIa THX CHEKHHMKOB CO3/JaBaJla TydIllHe YCIOBHSA /151 CIBUTA H CKOJIBAKE-
HHs JIABHH, 9€M HEPOBHas CKaJbHAs MOBEPXHOCTh. JIABHHBI HEPEIKO
CXOIAT U C KPYTBIX BUCHYHMX JIEOHHKOB, TEM CAMBIM YMEHBIIIAS AKKYMYJILIHIO
Ha HHX CHEra H B TO K€ BpeMSI NIOMITUTHIBAS JIETHHK B HIDKETISKAILIEH JIONUHE,
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Bo MHOTHX FOPHBIX CTPaHaX CYLIECTBYIOT TaK Ha3bIBAEMBIC JICCTHHIIBI
KapoB, T.¢. IIETIOYKH KapOB, PACTIONOKEHHBIX HA CKIOHAX JTHKAMH. Ha
KaBKka3¢ M3BECTHBI Kapbl YETBIPEX APYCOB; A BEPXHHX TPeX SPYCOB
xapaktepsbl JaBubl (TymuHCKuUH, 1949). 13 pa3pyIIeHHBIX 3pO3HEH
KapOB BTOPOTO (2300 ») u Tpetbero (2600-2700 ») sApyCcoB NABHHBI, KaK
TpaBHIIO, COCKAITb3bIBAIOT BHH3, B IONMHBIL, [ 00pa3yIoT KOHYChI BEIHOCA,
cTaHBAIONIME B TEYEHHE NeTa. B BepXHHX ke, «ICHCTBYIOIMX) Kapax,
[1e COXPAHUIOCh IVIOCKOE [HO, MAJat0LlHe JaBHHbI HA HEM OCTaHAB/IHBA-
JOTCS, He TIPOXO/iA JATBIIe BHU3, 9TO B OIaronpUATHBIX yYCJAOBHAX NPHBO-
JHT K BOSHUKHOBEHHIO M COXPAHCHHIO 311€Ch JIETHHUKOB. Kapbr BepxHero
spyca Jexar Ha KaBkase Ha BBICOTE 29003000 », Ha YpPOBHE CHETOBOH
mvadH. [T03TOMY KapoBbl€ JIETHAKH ¢ OOIBINON M0NeH TaBHHHOTO MUTa-
Hus a0COMIOTHO TIPe00IIanaoT Ha 3TOM YPOBHE, YTO HMEET CYIIECTBCHHOE
naneoreorpaduieckoe 3HauYEHHUE.

O none NaBUHHONO CHETAa MOXKHO CYAWTH IO pa3MepaMm JIaBUHHBIX
cuexankon. [To HabmogeHnaM MHOrMx aBTOpoB (cM. Jloces, 1966a;
Tywnncknii, 1949), o6br9Has MOIIHOCTL JIABMHHBIX CHEXHUKOB Ha
Kaekaze n Tsaup-1llade cocraaser 15—25 m, HO HEKOTOpbIE KOHYCBI
BBIHOCA JIABMH JOCTHraroT TomuuHbl 40 1 gaxe 50 ym. U3BeCTHBI CIIydaH,
KOI/Ia JIABMHHbIC CHEXKHUKH TONUHOH 10 100 M cTauBaIM B JOIHHAX PEK
B TeUCHHE HECKOIbKHMX JIeT. YUHTHEIBad, 4TO ILIOMIaAb JTABHHHEBIX
CHEXKHUKOB 006190 koJiebmercs oT 10 10 50 THIC. A%, CIEIYET 3aKIF0YHTh,
yT0 00BeM uX (Tpu cpejHei TontuHe 20 m) cocrasiseT 0,2—1 MIH M, a
macca pasHa 0,1-0,5 min m. B pacdere Ha KapOBHIi IeJHHK TUIOIIAIbI0
1 KW’ 3TO aeT IPHPOCT CHerosamnaca 1-5 2/cy’, 910 ClefyeT NPU3HATE
3HAYATEITbHBIM.

Pacuetnt K.C. Jlocesa (1966a), a Takke MOH OLEHKH ITOKa3bIBAIOT,
YTO NAaBUHHBIA CHOC CHEra CO CKJIOHOB COCTaBJIACT B CPEIHEM OKOJIO
10% OT MaKCHMAIBHBIX CHEro3anacos (C KoneGaHWsIMH B OCHOBHOM OT |
10 30%). U3 tabn. 2.6 BUAHO, YTO BKJaj] JaBUHHOIO NHTaHHI B
AKKYMYJISLMIO TOTHHHBIX JIEJHHKOB, KaK MPAaBUJIO, HE MPEBLIIACT 10% u
penko mocturaer 20% cyMMBI BRINAJAIONIAX OCANKOB, B TO BpEMs Kak
Ha MaJIbIC JICIHUKH JTaBHHbI JOTIONHUTEIBHO npHHOCAT 10 40% obuiero
o0bemMa OTIAralmMxcs Ha HUX TBEPABIX OCAAKOB, a B 0c000
GIaronpuUATHEIX ycaoBusX 3Ta uuppa MoxeT mpesbicuts 100%. B
CPEIIHEM MOYKHO TIPHHSATH, YTO BKJIAJ JABHH B AKKyMYJISLHIO OOMBLIMX
JOMMHHEBIX JIEIHUKOB COCTABIIAET 0K0I0 5%, a MAJIBIX JICJIHUKOB — OKOJIO
20%; 510 o KpaifHeil Mepe BTpOEe MeHbIIE J0H METENEH.

KonngecTBeHHO cTeIeHs MeTENICBOI 1 IABHHHOH KOHIIEHTPALIH CHEra
Ha JIeJIHMKAX MOHO BEIPA3HTh Uepe3 yiKe YIOMHHABIIMHCS KOG OUIMEHT
KOHLIEHTpaluy k:

k_i Fi+F2 ?
X, F ©)

1
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Tabnuua 2.6

Bknag naBMHHOIO NUTaHWA B OGLLYIO aKKYMYMSALMIO Ha NegHUKe
(B % oT cymMmuI Bbinapaowmx ocagkos)

CHoc cHera bonbiume Mauteie Kaposo-
JAaBUHAMM CO  |IOJMHHbIE JNONUHHBIE U Ka-
CKJIOHOB, % OT |1€QHWKH POREIE JIEAHUKH
MaKCHMAJIbHbIX
CHEro3aracoB
1 0,04—0,8 0,4—-4,5

10 0,4-8 4,345

20 0,8—16 8,6-90

30 1,224 13—135

e X — «(poHOBas» BEIMYHHA TREPIBIX 0caakoB; C — ronosas akKyMy/si-
uust Ha nefHuke; Fou F , — miomany B H6acceifHe JIeAHUKA CO CHETOM U
0e3 crera. Ha TunmdnbIx KapoBsix Jeaaukax [TossgpHoro Ypana Bennuuna
F, HECKOIIbKO NpPEBHIIACT [LIOMAMb JIeIHHKa K KOHITy NepHoa absaium
(éneneHcHHe Vpana, 1966). U3 dopmynsr (6) scHO, 4To 4eM Gonbure
OeCCHEXHBIX NIOMANCH BOKPYT JICIHAKA, TEM BHIIIE CTENEHb KOHIIEHTPA-
LMK CHETa Ha HeM. JIJ1g onpesieIeHHOro NeAHHKa KO3 ()HIIMEHT KOHLIEHT-
palMy — BeNHWYHHa BeChMa yCTOHUYHBAS.

Cpenu pakTopos, crocoGCTBYHOIMX BO3HUKHOBEHHUIO JIABHH, MOKHO
Ha3BaTb HHTEHCHBHOCTE W MPOJOJDKUTEINBHOCTh CHETOAI0B, METENERbII
IIEPEHOC CHETA, a/IBeKTHBHEIC H PATMAIIMOHHBIE OTTETEIH, PE3KHE H3MeE-
HCHHA TEMIIEpaTyphl BO3IyXa U BeceHHee moTerenue. JlelicTere 601b-
IIHHCTBA U3 9THX (HaKTOPOB MPOSBIIAETCS K BECHE, KOT/IA CHEIKHAS TOMIIA
Ha CKJIOHAX TOCTUraeT OOMBINOH MOLIHOCTH, NOJIHOCTEI 0(opMIsIOTCA
TOPH3OHTHI Pa3pPhIXJICHHUS, TIOABIAETCS «CMa3Kay» B BHIE HKHJIKOH BOIEI B
Tonme cHera M T.i. CriefoBaTelbHO, TABHHHOE MUTaHHUE JIHUKOB, B
OTJIHYHE OT NHTaHUS MCTEICBBIM CHETOM U BbIMAJAONIHMK TBEPIBIMH
Oca/lkaMu, HMEET CE30HHBIN XapakTep, IPHYPOYHBASCH OOMbIIEH YaCTHI0
K KOHLY MEPHOa AKKYMYJIALIHH.

JlaBHHHOE NMHUTAaHHEC UMeeT XapaKTepHblie 0COOEHHOCTH B 001acTAX
MOPCKOTO U KOHTHHEHTAJIbHOTO KJIMMAara, a TakKe Ha Pa3HBIX MIHPOTAX.
IToCKONBKY BO3HMKHOBEHMIO TaBHH CHOCOOCTBYET M3MEHYHBAS IIOTOJa,
OOnbImIas NaBHHHASA OEATENbHOCTh CBOWCTBEHHA rOpam, JICKALIUM B
YMEPCHHO KOHTHHEHTANIbHbIX H MOPCKHMX 0ONAacTAX, HEKENH B IIIyOHHE
KOHTHHCHTA. }3-33 HEKOTOPOrO YMEHbIIEHHS CHEr03anacoB B ropax
ostee peIKoro MPOXOMKIEHHs IMKIIOHOB, HECYIIMX MEPEMEHHYIO TIOroxy,
HWKHSA TPaHULIA TABHHOONIACHOM 30HBI NoBkIacTes B Ceseproit Espasuu
C 3amazia Ha BOCTOK BIUTOTh 110 110° B.1., rae yike HAYMHAET 9yBCTBOBATHCS
BIMSHME BOCTOYHOH OKpaHHbl KOHTHHEHTA. B ropax Kaskasa u Cpenuei
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ABHH JTABHHBI BBEI3BIBAKOTCI MHOMKECTBOM HpH'-':[HH, I[Ci;[CT'ByT?U-lHX HHOF,[LI,'a
M B CEpPEIHHE 3MMbI, TOrAa Kak B ropax CHOMpH rmaBHOH NpHYMHON,
BBI3BIBAIOLIEN JIABUHBI, CITY)KHAT BECEHHEE MOTEIIeHHe Bo3ayxa. Bee aTo
OO3BOJAET CUMTATh, YTO OTHOCHTENBHBIH BKJIaJ JaBHH B NUTAHHE
cHOMPCKHUX JIeTHHKOB He Tak BenHK. Haobopor, B BbICOKHX TOpax Cpcm{elj
n LleHTpaJbHONH A3HH, OTIWYAOMWMXCA OO0JIbLIOH IOJOKHTEIBHOH
pa3HOCTBIO ONICIEHEHHA, POJTh JIABHH B NIMTAHWH JICTHUKOB HE MOXKET HE
ObITH BEJIHMKAa.

PesxuM e JHHUKOB ¢ OONBIIOH qoNel TaBHHHOTO IIHTAHHA, €CTECTBEH-
HO, OTJIHYAETCA OT PEKHAMA JTEAHUKOB, B IIMTAHUH KOTOPBIX [TIaBHYIO POJib
HTPAIOT BHIMAJAIOMMe ocankd. Cxoa NaBMH B OOLIEM YBEIHYHBAETCH C
pOCTOM CHEKHOCTH, HO 3TO JIMLb OJiHA M3 MPHYHH, CTIOCOOCTBYFOILMX
BO3HAKHOBEHHIO J1aBWH. J[pyras npuuuHa cXola JIaBUH, KaK, HalmpuMep,
CUJIbHBIE OTTETIENH, PEIKHE OOUIIbHbIE CHETOIA/Ibl, 10 HEKOTOPOH CTENEHH
MeTeNeBbIH IEPEHOC H T.11., MOXKET AeiCTBOBATh U B OTHOCHTENIBHO Maslo-
cHexHble ToaEl. M3BecTHEI cmyuau, korga o0beM JTaBUHHBIX CHEAKHHKOB
B OOBIYHYIO 10 METEOPOJIOTHYECKUM YC/IOBUAM 3HUMY OBLI 3HAYHTEIBHO
GomBIIe, Y4EM B MHOTOCHEKHY0. [T03TOMY IIPH aHAJIU3¢ MECTHBIX (pakTo-
POB NUTAHUA JICTHUKOB, TOMHMO CyMMbl BhINA/IAFOLIHX OCAMIKOB, CIIEIyeT
paccMarpHBaTh TAKKE CHITY BETPOB (B CBA3M C METEJICBBIM IIEPEHOCOM) H
pSi1 METEOPOJIOTHYECKMX MOKa3aTeNel, yYHThIBACMBIX TIPH ONPEC/ICHNH
crenedH J1aBuHHOM onacHocTH (Jloces, 19666). [locnennee nenecoobpas-
HO JeJIaTh JHIIE B TE€X CIy4asx, KOraa U3BecTHA OoNbInas polik JaBHH B
[IMTAHHH JAHHOTO JICOTHHKA.

CrnecTBeM HEPABHOMEPHOTO MTHTaHUS TEAHMKOB Pa3IM4HBIX MOP(O-
JIOTHYECKHX THIIOB H3-3a METEICBOTO H JJABHHHOTO NepepacpeNeeHus
CHETa CIY)KUT HEOJMHAKOBOC BBICOTHOE TIOJIOKEHHE HAa HUX (PHPHOBOH
nuHAH (rparubl nutanus). Tak, Ha Xp. CyHTap-XasTa rpaHuna IUTaHAsS
Ha JTOJMHHBIX M KApPOBBIX JICTHUKAX JISKHUT B CpeaHeM Ha BbicoTe 2320
2345 m, a Ha BHCAYMX W KapOBO-BUCSYHX JIEAHUKAX — Ha BbICOTE 2365—
2415 m (Kopetima, 1963). Ha Antae pupHOBast TMHUS HA KAPOBBIX JICIHH-
Kax pacrioyaraerca Ha 150-200 u amke, yem Ha Bucsiuux (TpoHos, 1954).
B Cepepo-Yyiickux ropax Anras GQHpHOBas TMHHUS HA JIEJIHHKAX TUIOCKHX
BepuiHH npoxoauT Ha BeicoTe 3300-3600 a, a HAa coceHUX NONHHHBIX
neanukax — Ha Beicote 2900-3000 v (Pemsikun, 1964); Ha xp. Tepcken
AJlatay OHa COOTBETCTBEHHO pacmonaraercsi Ha Boicorax 4400 u 4000
4100 . Taknm 06pa3oM, Ha JOIUHHBIX, KAPOBBIX H PHCKIIOHOBBIX JICTHHKAX
(GupHOBas nuHMA (rpaHMLA MHTAHMA) PACIOIAraeTCs HUXKE, YeM Ha
JICIKAIIMX B TOM e pailoHe BUCAYUX JICTHHKAX, TEAHUKAX BYJIKAHHYECKHX
KOHYCOB U IUIOCKHX BEPILIHH.
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CHEI HA NEOAHUKAX
B NEPUOA AbNALUNU

epuojl a0JAIHH Ha JICAHUKE — M0 Yacmb 6a1ancoso2o 2004, 8

meyeHue Komopot pacxod 6ewecmsa ¢ 1e0HUKa, 00YCl1061eH bl

masHuem u UChapeHuem CHeza U Ab0d HA NO6EPXHOCMU, NPeabl-
waem e20 npuxoo. B cpeiHeM Ans neHUKA [IEPHOJ A0NALUMKE HAYHHAETCA
NpUOIM3UTENBHO C TOTO MOMEHTA, KOIJIa Ha YPOBHE TPaHMLIbI IUTaHHA
BIIEPBBIE OTMeYaeTcs YOBUTb CHera, a 3aKaHYMBaeTCs TOria, Koraa Ha
3TOM YPOBHE CHETOHAKOIUIEHHE HauMHAeT Ipeo0nanarh Hajl TATHHUCM.
ITepron abAsUUKA MOXKET MPEPBIBATHCA HA HECKOIBKO JHEH BCIENCTBHE
OOHJIBHBIX CHErOIAI0B, 3aXBATHIBAOLLIUX BCIO IOBEPXHOCTD JIETHHKA HIIH
OONBIIYIO €€ YaCTh.

MeTeoponornyeckme ycnoBus, onpeaenswowme taaHue

Tennoeol 6anaHc marouwe20 cHeaa

TasHUe cHera, JISKaIIero Ha MOBEPXHOCTH JIEHUKOB, 00yCIOBIHBA-
€TCsl TEIUIOBOM dHeprued. PacyeT M aHAIM3 OTAENBHBIX COCTABJIAIOIIMX
TEMI0BOro OajlaHca TO3BOJSeT UCCIEOBaTh XO4 CHEroTasgHUA, H3YYHTh
CTeneHb BIMAHHA M BKJIaj B TasHHE PaJHALHOHHOIO M aIBEKTHBHOTO
daxtopoB. OCHOBHBIE MCTOYHUKH TEINIA — TO PaAMALMOHHBIN OanaHc
R, TypOyeHTHEIA TeriooOMeH P 1 B1aroodMeH LE Mex 1y TIOACTHIAIOMEH
MOBEPXHOCTHEO W HIJKHMMH CIIOSIMH BO3yXa (37€Ch L — CKphITas TEMIOTa
napoobpaszosanus, a £ — CKOpOCTh HCTapeHHA-KOHAeHcaluH). Ecan
BeMuMHY £ PUHATH CO 3HAKOM ILTHOC [UIS CITy4as UCTIapeH s U CO 3HAKOM
MHHYC U1l ClTy4ass KOHICHCALMH, a BeIMYMHY P CO 3HAKOM ILTHOC TpH
OTTOKE TEeIUIa OT MOBEPXHOCTH B arMocdepy H CO 3HAKOM MUHYC MpH
HaTPaBJIeHHOCTH [TOTOKA TEIUIA OT arMOC(epBI K MOACTUIAIOIIEH TTOBEPX-
HOCTH, TO YpaBHEHHE TEIUIOBOTO OajlaHca BEPXHETo (AeATeIbHOr0) CII0s
CHEXHOTO MOKpPOBa MOXKHO 3aMucarh Tak:

N=Rz*P=xLE+B *B,
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3neck N — TEILIO, 3aTPauMBAEMOE HA TasHWE, a MOA ACSTeIbHBIM CI0eM
[TOHMMAETCs CJIOH, B KOTOPOM IIOJTHOCTBIO MOMIOIIACTCA TOCTyTaromas
Ha TIOBEPXHOCTH CHera cyMMapHas cojiHe4Has pajuanus. Cocrasisioias
B, 03Ha4aeT TETIIO, 3aTPAYMBACMOC HA HATPEBAHUE JCATENBHOTO 110 (co
3HAKOM TINIFOC) TIPH NOBBIMIEHAH €70 TeMIepaTyphl WIH Ha OXJaXKIEHHE
(cO 3HAKOM MHMHYC) [IPH NOHIKEHUH TeMIIEPaTyphI TOJIIH CHEra; COCTaB-
nsomast B, 03HaYaeT TEIUI000MEH ACATEILHOTO CIIOS ¢ HHIKE/eKAIMMH
rOpH30HTaMH (C IUIFOCOM TpH OTTOKE TeIIa BHH3 W C MUHYCOM HpH
[OCTYIIIEHHH TeIlIa B BEPXHHUH CIOi M3 HIKeNeKameH Tonwy). Bemueu-
Ha B, BKJIOYAeT TEILUIOBOC BO3ACHCTBHE BBIIAAIONINX XHIKHX OCAIKOB
Ha TasHHE.

TennoBoe BO3AEHCTBHE XHAKHAX 0CAIKOB Ha CHETOTaAHHE (B TEILIOBOM
BbIPAKEHHH) HE NpeBbIacT 1% obuiel cyMMbI IPHXOIAILETO TerwIa.
Topa3o CyMECTBEHHEE 3aTPaThl TEMUId HA NPOrPEBAHHE HIKEIEKAIMX
c710eB (MpHA 1 JIbJAA, IPOHCXOIALIEE JaXKe NPH yCTAHOBHBIINXCS HYJIEBbIX
TeMIEpaTypax B CaMbIX BEPXHUX FTOPH30HTAX CHera. B 3ToM ciryvae terJio
BHYTPb TOJIIIH TIEPEHOCUTCA TAIBIMH BOJAMU, KOTOPBIE 3aTEM JaCTH4HO
samep3atoT. JKuakas Boja mpocaunBaercs B GUPH Ha mIyOuHy 10 10—
15 M, 4TO MPUBOAMT K [IPOTrPEBAHHIO BCEH ITOM TOJIIH.

TTo urunciennsm A H. Kperke (1961), pacxon Teruia Ha IpOrpeBaHne
e THUKOB Ha Kymonax 3emnu Opania-Hocuda consmepuM ¢ KOMHYECTBOM
Teruia, UIYIIEro Ha Tasuue, a Ha HoBol 3emie cocTaBiseT MPUMEPHO
4eTBEPTYH0 YacTh BCEX 3aTpar Ha TasHHe. O4eBUIHO, 3aTPaThl TEIUIA Ha
nporpesaHne (HUPHA W JIbJA YBEIHYHUBAIOTCA Ha Oonee XONOIHBIX JIEIHH-
Kax, paBHO Kak M Tocie Oosiee XOIOIHBIX 3UM. 3HAYHUT, TeMIIEPaTyPHBIH
PEKHM 3UMBI OTPaKaeTCsl Ha ab/ALIMH IIOCIIEAYIONIErO JIETa: YeM XO0JIOIHES
OBUIa 3UMa, TeM, TIPH TIPOYHX PABHBIX YCIOBHSX, MEHEEe HHTCHCHBHON
OyaeT abnamus.

HeTanbHble HCCIETOBAHHS TEMIOBOrO OaaHca JIEJHUKOBOM ITOBEPX-
HOocTH OpUIM Hauats! B 40-X 1 50-x ropax Tekymiero cronerus ¥ 10 MIT
TPOBROIMIMCE B Anbnax, Ha Taus-11lane, B Kapakopyme; B Halueii cTpane
moNo0HEIC HCCIIEI0OBAHHS BrepBble OBIIH BRIMOTHEHH B 1932 T
ILIL. Ky3pmunubiM (1948) Ha nenuuke Mimar B Oaccefine p. 3epaBllaH.
Hauunas ¢ mepuona MI'T Takue HaOm0AeHUS CTATH TPOAOKUTENILHBIMH
M HEPEJKO OXBATBIBAIU BECh mepuoj adbimAnuu. OHH NMPOBOAMIMCE Ha
MHOTHX jnenuukax Apkruku, Kaskasa, Tans-llana, Cubupu, Asun,
Ansckw, rop sanana CIIA, B I'pennanauu B AHTapkTuze. Llupokui
AHAJIU3 paJUallMOHHOIO H TEIUIOBOTO 0anaHca TasHUs JIEHHKOB BbIOJ-
HeH MLK. TaBpusiooii (1964a).

OCHOBHOI MCTOYHHK TeILIa, HIYIIETO Ha TasHKe OO/BIIHMHCTBA JIEAHH-
KOB, — myuucras 3neprus. MakcuMallbHass HHTEHCHBHOCTh TIPAMOH COJI-
HCYHOMH pajMauvy Ha TOPU3OHTATBHYIO TIOBEPXHOCTD Ha IeIHHKax KaBka-
3a u Cpemneit Asuu (34-36° c.m1., 3000-5000 ) B 3aBHCHMOCTH OT abco-
HOTHOH BhIcOTBI paBHa 1,55-1,75 kan/(cm’mun), B Boctounoit Cubupu
(60—65° ¢.m1., 20002500 M) — 1,50 1 B Apkruke (75-80° c.ur., 300-800 )
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— 1,45 kan/(em’mun). OqHaKo Ha MHOTHX TFOPHBIX JTE€AHHKAX CYMMBI
NPSMOW pajJiialliy B ACHbIe AHU ocnabnsrorcs Ha 10-20% u3-3a 3aKpbl-
TOCTH FOPU30HTA.

DaKTHYECKH IPUXOASAIINE K OBEPXHOCTH JIEHHKA CYMMBI TIPAMOM
CONTHEYHOM pajualiy S’ 3aBUCAT Takke OT obnauHocTu. Haja BBICOKO
PacnonoKEeHHBIMHA JICIHHKAMH HU3KHX MHPOT CeBepHOro nosaymapus
001a4HOCTE JIETOM COCTaBJIAET B CpeHeM 3—6 GaILIOB, TO/Ia Kak B yMEpEH-
HbIX M aPKTHYECKHX IMIMPOTaX 001a4HOCTE paBHa 7-9 6auiam. B pesyns-
TAaTe HA JICJIHMKH HU3KUX IIHPOT B MEPHOJ TasHHUA MOCTYNAET B CPETHEM
200-300 kan/cm® B CyTKH TeILIa NPSIMOH COTHEYHOM PaHALUK, B YMEPEH-
HbIX IIMpOTax — okorto 150, a B apkmiteckux — Tombko 100 xkavew’ B cyTku.

ITpuxon Tema 3a cuer paccesHHON paguainuu D B NEAHUKOBBIX
paiiOHaX OKa3bIBAETCA MOBLILEHHBIM 110 CPABHEHHUIO C HEJIEAHUKOBBIMH
M3-33 MHOTOKPAaTHOIO OTPAaxKeHHS M3IYyYEHHSA MEeXJYy HUKHHUM OCHOBA-
HHEM 00JIaKOB H JIeIHMKOM. B 11e110M 3a TIepHroN TasiHKsi IPUXOJT pacCcesH-
HOH pannanuy Ha JegHukax Kaekasza u CpemHeil A3uu paBeH npuOiIn3m-
TenbHO 300 kar/cm’ B cyTkH, Ha ieHEKax Cubupu —200-250 1 B ApKTHKE
— nipuMepHoO 250 xan/cm’ B cyTku. JloJs paccesHHOM paguanyu B 06me
CyMME NIPHXOALIel paananyy Bo3pacTacTt B Oosiee BHICOKHX MIMPOTAX: B
Maso00Ia9HEIX HOXKHBIX pafioHax oHa cocTaBiser 50%, B yMepeHHBIX
mmpoTax — 60% u B apkTHuecKHX — 70%. CoOTBeTCTBEHHO CyMMapHas
KOPOTKOBOJIHOBasA paauauus (S° + D) 3a UI0OIb—AaBryCT COCTaBJIAET 3a
cyTKH Ha nenHukax CpemHeidl Asum u Kaskasa 500-700 kan/cm?, Ha
JeqHUKAX yMepeHHbIX WHpoT — 300—500 u Ha apKTHYECKHX JIETHHKAX —
300400 xar/ca’.

JleHCTBUTENBHBIE CYTOYHbIE CYMMbI MOTITOMIEHHON JICTHUKOM pajiha-
IIMH BCJIEACTBME BEICOKOTO aJIb0e/10 JIeNAHHKOBOH MOBEPXHOCTH Ha KaBkase
u B Cpennedt Asuu paBHbl 250400 xar/cy?, 8 Cnbupu — 200 1 B ApkTuKe
— 130-150 xan/eam’. Tlotepu Temna Ha 3bdexTHBHOE H3TyucHHE £ B
CBA3H C HU3KOW TEMIIEPATypod NOBEPXHOCTH JEAHHKA CPAaBHHTEJIbLHO
HeBesnuku: 100-120 kan/cm’ B 10HBIX paiionax m 60— 80 xar/cm’ B
TIOJIAPHBIX paioOHaX M Ha OOJBIIMX BbicOTax. Ha memHHkax ApPKTUKH U
YMEPEHHBIX WHPOT B JIHH C HU3KOH 0ONaYHOCTBIO TIPOTHBOU3ITYYEHUE
arMocdepsl MOXKET CTaTh OOJIbIIe CODCTBEHHOTO M3ITYYCHHSA JICHUKA.

B niestoMm paauanmoHHsiii 6ananc R 1eToM Ha JIeIHHKAX NOJIOKHTENEH;
B QUPHOBEIX 00NacTAX u3-3a OONBLIKX MOTEPh TEIUIa OTPAKEHHEM ET0
BeNMYHHA B 1,5-2 pasa MeHblIe, 9eM Ha OKPYIKAKOILUX CKATBHBIX TTOBEPX-
HOCTAX. CyTOYHBIE CyMMBI PaIHAIIMOHHOTO OajlaHca B HU3KUX IITHPOTAX
cocraBiitoT 300400 xar/cm?, B ymepeHHBIX mmportax — 10 200 u B
apkTHieckuX — 50-100. Pe3ko yMeHBIIAeTCs BEIMUMHA PAJAHAIHOHHOIO
Gananca c nogbemom B roper: Ha Kaekase u B Cpeaneit A3suu oHa paBHa
300 xar/cm’ Ha Bbicotax 3000-3500 m u Menee 50 kar/cm’ Ha BBICOTE
5000 a (puc. 2.14). OcHOBHBIE 3aKOHOMEPHOCTH U3MEHEHHs COCTABIIAFOIINX
paauManMoHHOro OajnaHca ¢ BLICOTOH XOPOIIIO BUIHBI Ha pumepe Disopyca
B Tabn. 2.7, moaroToBieHHOH no nanHeM A.T1. Bomommusoii (1966).
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Puc. 2.14. UameHenvne coctasnsiowmx paguauuoHHoro (I) u Tennosoro (ll)
GanaHca C WUpoToii (a) n aGCONIOTHOW BLICOTOW Ha WkpoTtax 40-45°(6) Ha
negHukax CeeepHoro nonywapus

Mo M.K. F'aepunoson (1964a)

BykBeHHbIe 0603Ha4YEeHHA CM. B TEKCTE

Bknaa TypOyJIeHTHOro HOTOKa Temiaa P, mocTymawmero us
atMoc(epbl, 3aBHCHT OT reorpapuuecKoi MHUpOoThl, A0COIFOTHOM BEICOThI
W CTEeNeHU KOHTMHEHTAIBHOCTH paifoHa. Ha OomblIMHCTBE JIE€IHMKOB B

Tabnmua 2.7

CyTouHble CyMMbI TENMa COCTABNAKLMX paguaumoHHoro 6anaHca
CHEXHOW NOBEPXHOCTU Ha HOXKHOM cnoHe Anbbpyca, kan/cm? *

MecTto Habmonenuit  |Abc. +8 | D | +E, | = —Exb R
BBICOTA,M

\CennoBuna Dpbpyca 5300 634 | 79 | 330|505 535 | 3

Jenosas basa 3700 736 | 75 | 430 | 452 | 604 | 185
Jlennuk Fapabarm 3400 702 | 65 | 521 | 328 | 615 | 345
*B Tabnuue npunate caemyromue obo3HayeHus: S — npsmas COIHEYHas

Panuanus, D — paccesanHas paguanus, £, — NpOTHBOU3IYIeHHE atMoc(epsl, ¥ —
OTpaxeHHas paauauus, £, — H3TydeHHC NOBEPXHOCTH, R — paguallMOHHBIH
Oananc,

173



Yacre 2. CHexHblii NOKPOR HA Je/IHHKAX

nepro abNaurH KOHACHC AW NMpeodnafaeT Hal HCTIapeHHEM, TIPH 3TOM
B CYTKH BBIJIENSETCA B CpeaHeM okono 15 kan/cm’ tenna. Benwuuna LE
npubiukaeTcs K HYIH WIM CTAHOBUTCA OTpUUATEeNbHOH (4TO
COOTBETCTBYET NpOLeCcCy UCIAPEeHUs ) JIMILIb B OJIAPHBIX paiioHaxX (BbILe
70° ro.ur 1 80° c.iL) ¥ HA 3HAUMTeNbHBIX BbicoTaX (cBeiiie 40004500 m).

Obuime cymmbl Tema N, 3aTpauMBaeMOro Ha TasiHHE, U3MEHSIOTCS [0
MpoTe 1 abCcOMOTHOI BbicoTe. B roxHbIX paitoHax CesepHoro nonyniapus
CYTO4YHbIE CyMMBI paBHbl B cpeaHem 500 kaweam’ Ha Boicote 3000 M U Beero
50 kaw/cm’ Ha Bbicote 5000 M, B yMEPEHHBIX IMPOTAX OHU KOJIEOIIFOTCSE OKOJIO
200 kavcm’, a B apKTHUecKuX paitoHax — okono 100 xar/em? (eM. puc.
2.14).

AHTapKTHIECKHI 1 | peHIaHICKHH JTEHUKOBBIE MOKPOBBI BO BHYTPEH-
HHX paliOHaX 3-3a JUTAHHOBOIHOBOTO M3ITyUEHHS TTOYTH MOCTOSTHHO Tepsi-
10T OOMBINE YHEPTHH, YEM TONYHAIOT OMarogaps CONHEYHOH pagHaLMH.
OTH OTEpH HOKPHIBAIOTCS TTaBHBIM 00pa3oM MOCTYTUIEHHEM B AHTapKTH-
oy u I'peHnanmuio Ooiee TEMIOro BO3AyXa M MOCIESAYIOIIEro MepeHoca
TeIUIa BO3AYXOM H HaCTHLAMH BBIIAJAIONIETO CHETA K Oomlee XOMOIHOH
CHE)KHOM TTOBEPXHOCTH, @ TAKKE BBIJISTICHHEM TETIIA MPH KOHASHCALMH
BIIATH Ha IOBEPXHOCTH. OcoOeHHO OOBIIIOe 3HAYEHHE HMEET TYpOyIIeHT-
HBIH TETUI000OMEH MPH HHBEPCHSX BCITEACTBHE OONBIIMX CKOPOCTEH BETpa.
Ha noGepexne AHTAapKTHAEI M Ha CKNOHE | PEHIAHICKOTO EIHUKOBOTO
TOKPOBA BEHIHHA T'ypﬁy.l'[f.‘HTHOI"O 00OMEHa B HECKOJIBKO pa3 MPEBBIIAET
TOJIOBOH paIHallMOHHEIH OalaHC, 9TO CBHAETENLCTBYET 0 OOMBIIOH 3aTpaTe
TeIUla Ha HCTIapeHHe U TasHHE.

PeaynbraTsl H3MEpEeHHA COCTABIAIONIMX TEIUIOBOroO GasaHca MoBEpX-
HOCTH JICTHUKOB (B OCHOBHOM B 001acTAX aKKyMY/IAIMH) MPHBEICHBI B
tabm. 2.8. ITH NaHHBIE TOKAa3BIBAIOT, YTO Ha MOJABIAIONIEM OOTBITHHCTRE
JTeJHUKOB OCHOBHBIM MCTOYHHKOM TE€IUIa, HAYIIETO Ha CHETOTasgHHE,
CITyKHT JIy9HCTas SHEpTHs. B 3aBHCHMOCTH OT yCIOBHH IOTOMIBI U BpeMe-
HU Tofla oHa cocTapnsaeT 60—80% mpuxonHoi gacTH TeroBoro HanaHca.
Joris panuallMoHHOI cOCTaB/LAOMIEH elle O0JIbIle BO3PAacTaeT C BEICOTOH,
KaK 3TO0 [10Ka3aHOo Ha npuMepe ucciaenopanuii B Anenax (Hoinkes, 1955),
Kapaxopyme (Untersteiner, 1957), Kaekaze (Bononmna, 1966) u B npyrux
mectax. [IpuunHoii pocrta cinyxat 6oblIas Npo3padHOCTh aTMOC(EPHI B
ropax, HO IJIaBHEIM 0Opa3oM Oollce HU3KHE TEMIEPaTYPhl BO3MyXa.

Jons Tenna, nocTynawLero 13 armocdepsbl, CTAHOBHTCH CPaBHHUMON
C paaHalMOHHOH COCTABIANLIEH HA JIEJHMKAX YMEPEHHbIX IUMPOT H
ApKTHKH, HaxXOAAUIUXCA NMoJd BIMAHUEM MHTCHCHBHOIO 3anajHoro nepe-
HOCaA U TEIMJIIBIX BO3AYIUIHLIX MACC. K takum JIE€AHHKOBBIM paﬁonam OTHO-
carcsa Mcnanana, CkaHAMHABHSA, 3anaHbli cekTop ApKTUKH, [TonspHbIiA
VYpau, octpoea CyGantapktiku. Ho gaxe u B 3Tux paioHax TypOyneHT-
HEIH TernmooOMeH ¢ atMocdepoit peaxo NpeBbllaeT 3HaUeHHE painallioH-
Horo Oananca. OaHako u3-3a Oosee BhICOKOro ansdeqo cHera no cpaBHe-
HHIO ¢ anb0ea0 Nb1a TastHHe CHera, NpH MPOUMX PABHBIX YCIIOBUSIX, Oonblie
3aBUCHT OT TypOYNIEHTHOH COCTaBIIsIIOLIeH, HexKelll TasHHe JibJa.
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Tabnvua 2.8

CoOTHOLWEeHWEe NPUXOAHLIX COCTABNAKWLUMX TennoBoro 6anaHca
TaAHWA CHera v nNbaa pasnU4YHbIX NegHUKOB, %

Ne |PaiioH JlenHuk  |Abc. Cocrapsionue
11/11|oNIe IEHEHHA BBICOTA, TeIUTIOBOTO GanaHca
M
R P LE*
1 |0. KOxHas Xomk 450 35 35 30
leoprusa
2 |badpduHoba [Texnnu 2050 61 9 30
3eMns
3 |Homas 3emnsa  |llloxanse- 300 38 32 10
KOTO
4 |TlonsipHBII MIy 800 46 41 13
Ypau
5 |[Iseuus Kopiua 1000 61 28 11
6 |[penmaHaus bputanusa 69 29 2
7 |3anman CLLIA Tony6oii 2000 69 25
8 |3aman Kananwt |CaiMoH 1700 75 15 10
9 |Anscka Tynkana | 1465 80 20 —
10 |ABITsl XopHukeec | 2260 58 29 13
11 |Anbnbl MepHart- 2970 81 15 4
(epHep
12 |KaBka3 Bmpopyc 3700 72 28 —
13 [[amup ®equenko | 4900 52 48 -
14 (TTamup ®emuenko | 4170 49 46 5
15 |Anaiickuit Hyraea 4200 87 13 —
xXpebeT
16 [[xyHrapckuii  |BacceiiH p. 57-74 | 23-37 | 3-6
Ajatay backaH
17 [Xp. CynTrap- Ne 31 2070 75—-80 15 5-10
Xasita
18 |Kapakopym Ixomomy-| 4000 89 11 —
HIMa
19 |Kapakopym Ixomony-| 4300 95 5 -
HIMa

*Tupe B TabiHIle 03HAYACT, YTO B IEJIOM 3a NEpHOA abIALHH HCTapCHHE
npeobaagaer Haa KOHICHCAITHEI.
Hctounnku nannbix ykasaHsl Ha Cle/IyHOLICH CTPaHHIIE.
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Txasa 2. Cuer Ha JieJHHKAaX B NEPHOA abisduun

Hemoynuku oannsix ¢ madauye 2.8: 1 — Smith, 1960; 2 — Orvig, 1954; 3 -
Ounepnenenue Hoeoii 3emn, 1968; 4 — Oneaenenne Ypana, 1966; 5 — Wallén, 1948;
6 —Lister, 1956; 7— La Chapelle, 1961; 8 — Adkins, 1958; 9 —Mayo, Pévé, 1963; 10
— Hoinkes, 1953; 11 — Hoinkes, 1955; 12 — Bonowmna, 1966; /3, 14 — Jlenuuk
Denucnko, 1962; 15 — Jlebenepa, 1965; /6 — Yepkacos, 1961; /7 — I'apuiioga,
19646; 18, 19— Untersteiner, 1957.

B nenuukoBbix paiioHax, HAXONAMIUXCA HEAANEKO OT OCHOBHBIX
HCTOYHHKOB BJlarM, HEMAIYIO pPoJb B TEILIOBOM OanaHCe CHEroTasHus
HTPacT TEIUIOo koHaeHcauuu. B paiionax Cybanrapkruku u badduroBoii
3eMiy, Ie JIeTOM YacThl TYMaHbI, TEIUIO KOHAEHCALMH MOYKET JOCTHTATh
TPETH BCEH CyMMBbI MOCTyMNaromero remia (cm. tabn. 2.8). B apyrux
paiioHax MOPCKOro KJMMara BKJIaj 3ToH cocrasistomei pasen 10-15%
BCEH CYyMMBI.

B nenom 105151 OCHOBHBIX COCTABISOMIMX MPHXOTHOM YACTH TEIIOBOTO
Dananca pacnipenensercs cieayromumM obpasom (B %):

R P LE
JleTHMKH HH3KMX M YMCPCHHBIX IITHPOT
CeBepHoro nonywapus 60-85 10-25 (0-10
Jlcanuky 3ananHo# Apktuky u CyGantapkrnkn  40-60 25-40 10-20

IIprBEICHHBIE COOTHOLLIEHHS MEKTY OTICTBHBIMHA COCTABJISIONIAMHI
TEI10B0r0 0aaHca He 0CTal0TCs MOCTOSSHHBEIMH B TCUCHHE BCEro neproa
abnauun. Kak mpaBumo, poiib paanalmMoHHON COCTABIAOlIEH B Hagane
aeta Gonelle, 4eM BO BTOPOil ero MOJIOBHHE, B CBA3M C MOCTENEHHBIM
NPOrpeBaHMEM BO3MyXa (YMEHbLIECHHE e aTb0EI0 MOBEPXHOCTH CHETa
JibJ1a B TEYEHHE JIETa KOMIICHCUPYETCS HEKOTOPBIM CHIDKCHHEM CYMMapHOMH
panuaumn). Ha nennnke Kopiua B HIsennn (Wallén, 1948) crpykrypa
TEMI0BOro 0ajnaHca (B MIPOLEHTAX) BECHOH M K KOHILY JIETa U3MEHSIACH
CleayromnuM odpazom:

R P LE
BecHa 70 25 5
Konern nera 35 45 20

[Ipu neprHomIMYeCKUX KOIeOaHUsIX KITMMaTa H3MEHYHBOCTh TYPOYIEHT-
HOH COCTaBAAIONICH TEIIOBOro HaliaHca ropasao 60IbIIe H3MEHYMBOCTH
paaMalMOHHOH COCTABILIOIIEH. ITO 3HAYHT, YTO HHTCHCHBHOCTh CHErOTa-
AHHS Ha JIEJIHMKaX B paHOHAaX MOPCKOTO KIIMMara, JIeXKaIlliX Ha CPaBHH-
TENbHO HEOONBIIUX BBICOTAX, MeHSETCS B OONBIIMX Ipejesax, YeM BO
BHYTPHKOHTHHEHTAJIHBIX pallOHaX, ryie JIEAHUKH JISKAT BHICOKO B TOPax.
CrenoBarebHO, 3T0 06CTOAT/ILCTBO CITY)KHT €IIE OIHOM MPHYMHON MEHBITIEH
M3MEHYMBOCTH OajlaHca Macchl M 0oree MEUTIEHHBIX KoJleOaHHit JIETHUKOB B
KOHTMHEHTAJIBHBIX PAHOHAX 3¢MHOIO L1apa 10 CPABHEHHIO C MOPCKHMH,

BennuuHa TasgHUA CyLLECTBEHHO 3aBHCHT OT THIIA IIOTO/ibl, CBA3aHHOTO
B CBOIO 0Yepelb ¢ HHpKy/suued armocdepsl. [lockonbky xapakrtep
TEeII000MeHa JIETHUKOB H aTMOC(EpbI CYIECTBEHHO Pa3/IMYaeTCsi B pano-
Hax ¢ npeobnagaHueM paaualluOHHOH HiTH TypOYJIEeHTHOMH COCTABNAIONINX,
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PAacCMOTPUM pa3felIbHO PaiiOHbl, [Ae CYIECTBCHEH NPUXO/ Tellla 3a cueT
TeriooOMeHa ¢ arMocepoii i rie OCHOBHbLIM HCTOUHHKOM TEIUIA CITYKHT
MOCTYILICHHE 1y4HCTOM SHEPTHH.

XapakTepHblil IpuMep JETHHKOBOTO paiiona 1epBOTO THIIA — Tomsap-
HbIit Ypall. 31ech Ha OCHOBE JIETAIBHBIX MCCIIEI0BAHHMH B HIOJIC 1 ABIYCTC
1959 r. B.H. Anamenko (1963) Beiaenu1 TpH THIIA TIOTOAbL: paaualioH-
Hulil (TEIUTBIA WM XONOHBIN) C TOCIIOACTBOM aHTUIHMKIOHHICCKHX YCII0-
BMii, aIBEKTHBHBII C TOCTIOACTBOM IIMKJIOHHYECKUX YCTIOBUH U a1BEKTHB-
HO-Pa/IHAIMOHHBI, XapaKTEPHbIi U NOrOMIBl, KOIIA MPOHCXOIUT CMCHA
[MKJIOHAYECKUX ¥ AHTHIMKIOHUYECKUX CHTyalUHi. AIBEeKTHBHBIH THII B
CBOIO OYEpE/ib JETCA Ha JBa MOTHIA: TEILTYHO aJBEKLUIO, CBA3AHHYIO
¢ uukinosamu u3 Cpenseil Espomnsl 1 Cpezmaem&emopm, H XOIOJHYIO
AIBEKIIMIO, CBA3aHHYIO C IMKIOHAMH u3 CeBEepHOM ATIAHTHKH WM H3
BBICOKHX MIMPOT. YKa3aHHBIC TUIIBI TIOrOJB! CYIECTBEHHO PasHATCA IIO
paIMALHOHHBIM XapaKTEPUCTHKAM H HHTEHCHBHOCTH TasHUs (Tabn. 2.9).

Tabnvua 2.9

XapaKrepucTMKa TasHMA NpU pasHbIX TUNax Noroabl
B nepuoa abnaumu Ha neAHukax MonspHoro Ypana
no HabnogeHuam B vione v aBrycte 1959 r.

- - apdu- |MuteH-

Rt Mpoon- \Pamaapw- \los |, [KobH- ocTs

HOCTb, 6‘:].”3]:[(‘.2 gaﬂnaugn_ g%a}léu— ;ahﬁ;}l:}s;

cyTH gﬁ:/ﬁ;u ngysd o £ nencTBua®
PamMaunoHHBIH 17 300 80 0,53 61
Terutas agBeKITusa 16 110 18 0,20 70
XomonoHas aaBeKIMsa 0,41 34
AJBeKTUBHO- 29 170 34 0,50 43

paIMallMOHHbIA

*KoahdhuumeHT paanaudoHHOTO NEHCTBHS — 3TO OTHONICHHC palHalMOHHOTO
GasiaHca K 3aTpaTam TCIUIA Ha TasHUE.

B 1estom st TakUX palionos, kak ITonapHeld Ypan, I-?PIGOI[C& 6nar0:
NPUSATHBI J71S TAasHUA TETUIBIA PaJMAlMOHHbIN M TEIUIBIH aBEKTHBHbIH
THner oromsl. Tak, B 1959 I 3HaUeHHE paMalOHHOTO Gajanca Obulo
01M3K0 K CpeHeMy MHOTOJIETHEMY, a TypOy/ICHTHBIH IOTOK TETLIa ObLI
HECKONBKO yBEJIMYEH MO CPABHEHMIO C HOPMOi. B pesysneTare mepuon
abAumu Ha neauukax ITomspHoro Ypana B 1959 r. anuncs 2,5 Mecsua, B
TO BpEMS Kak B X0/10HOe J1eTo 1958 I. 0H MpoJIo/DKancs BCEro 1,5 Mecsua.
COOTBETCTBEHHO CPEIHAS HHTEHCHBHOCTD TasHMs Ha sieaauke MI'Y, no
naureM UM. JleGeneBoii (1963), B 1958 r. Gbuta paBHa 36, B 1959 1. —
54 u B 1960 r. — 40 um/cym.

177



Yactp 2. CHeXxHblil IOKPOB Ha JieJHHKAX

Jl1s1 XapaKTepUCTHKH TUIIOB NOTOBT B JICTHUKOBOM PaiOHE C MOJIaBJIs-
IOIIEH PONIBIO paJHalMoHHOro Oananca ObuT BEIOpaH Jme0pyc, rae cooT-
BETCTBYIOIIHKE PabOTEHI B TeUeHHUE HecKobkuX net nporoauna A.I1. Bomo-
mnHa (1966), koTopas /1 iepuoa abNAl MK BbIACTHIA CIEAYIOIHE AT
THUIIOB MOTOIBI;

1) aHTHUHMKITOHMYEeCKUH THII (A) ¢ 6e3061a4HBIM WK MaT000Ia HBIM
(1-2 Ganma) HeOOM, TOBBILICHHBIM YPOBHEM TEMIIEPATYPHI BO3IyXd M
arMoc(epHOTO JaBICHHUA,

2) KOHBEKTHBHBIH THII Oe3 0cakos (K,) Co 3HaIUTETbHBIM Pa3BUTHEM
00/1aKOB K CepelHHe [JHA W MNOCTENEeHHBIM MPOSCHEHHEM K BEYEpy; OH
OBIBa€eT MOCIIE IPOXOXK/AeHHA GPOHTA HITM CMEHSET aHTHIHKIOHHIECKYIO0
NIOTOMly M OTIMYaeTcs Haubosiee BLICOKUMH TEMIEPaTypaMH BO3IYXa;

3) kOHBEKTHBHBIH THI ¢ ocaakamu (K,), XapaKTepHBIH pa3BUTHEM
KyueBbIX 00/1aK0B yxe ¢ 8-9 4acoB, W3 KOTOPHIX NOCJIE ONY/IHA HAYHHAOT
BBIIA/IaTh OCAJKH, HHOT/IA TIPOAIOIKAIOIINECA 10 MO3/IHETO Beyepa,

4) bpoHTaNbHEIH THII (D) ¢ HATHYHEM 00JaYHOH CHCTEMBI, MAJIEHHEM
JaBIICHHS, U3MECHEHHUEM TEMIIEPaTyphl, YCUIIEHHEM BETPOB, ATTHTEIEHEIMA
OCaJKaMH;

5) nepexonuslii TN (/7), BbIOENABIIMICA B TE€X CAy4asX, KOrAa I0
METEOPOIOTHYECKUM IIPH3HAKAM TOT WJIM HHOH JA€HB HENB35 OBIIO OTHECTH
HH K OTHOMY W3 IIepedHClIeHHbIX TUNOB. [To xapakTepy 00naqHOCTH Jaiie
BCETO ITO OBUIM JHH, NMpeIIeCcTBYIOLME MPOXOKACHUIO QPOHTA WITH
CIIEAYIONIHE 3a HUM.

Vka3zaHHble THIIb! ObLTH BBINENIEHBI Ha FO)KHOM CKIIOHE DimsOpyca 3a
nepuoasl abnsauun 1958, 1959, 1962 u 1963 1. THIEI HOTOOEL, CXOTHEIC
TI0 YCIIOBUAM TasiHus, Obimu 00beAMHEHH B TpyTsl. Kak BUmIHO U3 TabI.
2.10, Haubonee GraronpuUATHBIM AJ1s1 TasHug ObLTO TeTo 1962 1, a HauMe-
Hee OIaronpHaTHbIMU — neTHHe neproasl 1959 u 1963

Jns ycnoBui TasHUS BEChMa BaKHa TAKKe MPOTOJIKHTENbHOCTh
pasHbIX THNOB norofel, M3 tabm. 2.11 ciemyer, 4To B ciry4dae yCTOHYMBOMH
noroapt (A unu K) MiIH MIPOXOXKIEHHA (POHTATILHOIO pa3jelia BeposT-
HOCTb COXPaHEHHS TAaKOH TIOTO/IBI B TEUEHHE TpeX JTHeil uiu Gonee cocras-
nseT B cpeaHem okono 40%. B oTaenbHBIe Tobl MOTYT HabmoaaThes

Tabnvua 2.10
MoBTOpPAEMOCTb pa3HbIX TUNOB noroaskl Ha Ank6pyce, %

Tum noronwt 1958 r. | 1959r1. | 1962T1. | 1963 T.
BrnaronpusitHas 1A TagHUS 36 25 45 29
(A+ K

ManobnaronpuarHas st 21 23 22 25
TasiHusA (K,

E—g?naronpuﬂmaﬂ IUTA TasiHUS 43 52 33 46
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Tabnuua 2.11

MoBTOpPAEMOCTb TUNOB NoroAbl pa3’HoOW ANUTENLHOCTH
Ha AnbOpyce ¢ Maa no ceHTAGPL, %

Yucno mHeit B A+K | K, 03] 11
Tiepuomne

1-2 56 77 60 97

3-5 30 21 25 3

Boaewe 5 14 2 15 0

OTKJTOHEHHS OT 3THX BenmuuH. Tak, B HanOonee G1aronpHATHOE [Uls Tasi-
Hug nero 1962 I., MOMUMO yBeIWYEHHs OOLIeH OBTOPSIEMOCTH THIIOB
noroabl A u K ,» TIEPHOJIbI C TOCIIONICTBOM JTHX THIIOB OpUTH 0co0eHHO
JUIMTE/IBHBI (COXpaHEHHe yCTOHUMBO# TIOTO/IBI B TeYeHHe 5 IHeH u boee
netoM 1962 r. cocrapnsuio okono 30% ux oOuwel AIHTETBHOCTH [IPH
cpeaHell BeIMYHMHE 3a OCTajlbHbIEe roisl Habmonenuit 9%). IMocnenuee
HMeeT 0CODEHHO BayKHOE 3HaUSHUE B YBETHIEHUH HHTCHCUBHOCTH TasHUA,
TAK KaK MM JUTHTETBHOH ConHeYHoH Iorozie 6e3 0cakoB ans0e10 nosepx-
HOCTH CcHera OBICTPO YMEHBIIIAETCA, YTO CIOCOOCTBYET JalbHEHIIEMY
YCHUITEHUIO TasHHA CHETa.

KonnuecTBo paHallHOHHOIO TeILIa, IIOCTYTNAloUIero K moBEpXHOCTH
JEeTHUKA, 3aBUCHT OT THIA noroasl (puc. 2.15). Ho npu oqHOM H TOM *Ke
THIIE NOro/ibl ¥ OJMHAKOBBIX BbICOTAX COJHIA paHALIMOHHLINA OanaHc 3a
J€Hb MOXET pa3IyaThcs B 3—4 pasa. 3TO CBA3aHO C TEM, YTO KOJTHIECTBO
palHallMOHHOTO TEIDIa, HAYILEro Ha TasgHHE, 3aBUCHT OT CTEIICHH 3arpss-
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Puc. 2.15. PagnaumonHbiit BanaHc Ha 10KHOM cknoHe Anbopyca 3a AeHb
(6 4ac. 30 MuH. — 18 yac. 30 MMH.) NPV Pa3HLIX TUNAX NOrofAbl ¢ Mas No
CeHTADpPL

Toukoii o6o3HaueHb! CpeaHHWe BENWYMHLI, BEPTUKANbLHOW YepToi — npeaensl
KoneBGaHui; uMdpLl 0OKONO TOHEK — YMCNO criyvaeB HabnogeHun
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HEHU JICTHHKA, IPOJOIKHTENIbHOCTH TTEpHOJia 6e3 0CaIKoB, 3albLUIEHHOC-
TH U YBIKHCHHOCTH HHJKHETO CII0S TPOTIOCHEPB! U MHOTOT'O JPYroro.

BrusiHue ycTOHUMBOH CONHEYHOMH MOTOMIbL HA TasHHE B TIEPBYIO H BO
BTOPYIO MOJIOBHHEI JI€Ta Takke pasznu4aeTcs. IPHEKTHBHOCTh TaKOTO
TasHHUA B HagaJie Iepuoaa alJIaIKy, KOra CHET ellle He (PUPHU3UPOBaH H
MaJIO 3arpa3HeH, 3HaYuTensHo MeHblle. Tak, B 1963 r, mocie oOMIbHBIX
CHETOMA/IOB B TEYECHHUE Mast ¥ Gonblueil yacTr HIOHA ¢ 24 uioHA 1o 4 uons
0CaJIKoB He OBLIO, a IPUTOK CYMMApHOH paIHaluK B YCIOBHAX MaJIo00-
JTa9HOM U SICHOW IIOrofibl H MaKCHMallbHBIX BBICOT CONHIA JTOCTHIAal
900 xar/cm’ B cyTku. Ho ansbeo 44cTOro MemKo3epHHCTOro ci1abo
YBJI2)KHEHHOTO CHETa B CEPEIMHE JHA YMEHBIIAJIOCh BCETO 10 65%, Tak
4TO paJMalMOHHBIN OanaHc 3a 1eHb He npesbiman 180200 kar/cm?.

Bbimy cienans! npubIIKeHHbIe PacueThl MECAYHBIX BEIHYMH Pana-
LIMOHHOrO OayaHca (B Kkai/cm®) 3a T€ Mecsllbl, Koraa HaOlroIeHus Ha
OnbOpyce NPOBOAMINCE B KAXKIOM M3 PACCMATPHBAEMBIX JICT:

1958 1959 1962 1963
Hrons 2,2 43 4,5 2,7
ABrycr 4,1 2,3 34 1,9

3HaYMTENbHOE COKpAIeHHe PagHallHOHHOTO TETIa B OCHOBHBIE
MecCsiUBI ieprojia abnsaiuy 1963 r. 1o cpaBHEHHIO ¢ OCTATBHBIMM FOIAMH
ObLIO OIHOH U3 IVIABHBIX IPUYHH MATOH HHTEHCUBHOCTH TasHus. Jlpyroit
CYLIECTBEHHO! NPUYMHOM 3aMe/IIEHHA TagHHA SBUIOCH OTCYTCTBHE 1€TOM
1963 1. IHTENBbHbIX EPHONOB ACHOMN MOTOIEL.

I'maBHON npHYMHOM MHTEHCHBHOIO TasHMs jeToM 1962 r. GpuH
GonbIIHe BeTMYHHBI PalHAIMOHHOTO OajaHca, a TAKIKE TOCIOACTRO [UTH-
TENLHBIX IEPUOIOB C THIIaMu norofsl A u K. Tak, 3a 9 AcHBIX 1 Ma006-
NaYHBIX JIHEH, CIEAYIOIUX T0ApAL, B Hioje 1962 r. crasio 36% MecsuHoit
BETMYHHEI TasiHus, a 338 12 acHeIX gHEH B asrycre — 63% (puc. 2.16).
Kpome Toro, Gonemoe TasHue 1962 I. G5L10 00YCIOBICHO U BHICOKHMH
TeMIIEpaTypaMu BO3IyXa: CpPeaHAs TEMIIepaTypa neprona abnsauuu 1962 .,
a TaKKe CyMMa MOJOKUTENbHBIX TEMIIEPATYP BO3AYXa 3a 3TOT MEPHOL
ropaszo 6oiblie, YEM 3a Jpyrue pacCMaTpUBaeMBbIE TOIBL.

Kak BUIHO U3 M3/I0XEHHOTO, BIMsSHHE pagHallMOHHOTO GanaHca H
TEMIICPATYPHOTO PeKUMA BO3AyXa HA HHTEHCHBHOCTD TAstHUS TIPEIOMILA-
€TCA 4Yepe3 THIbI NOoroasl. [IpH 3TOM BaKHBI MOBTOPSIEMOCT M IIOCIIE-
J0BATENbHOCTD OTIPE/IENEHHBIX THIIOB, a TAK/KE BEJIMYUHBI CHET03aI1acoB,
HaKOIUICHHBIX Ha JIEJHHMKE 3a MPEAbIAYLIHH TEPHOA aKKYMYIISIHH, OT
KOTOPbIX 3aBHCHT, Kak CKOPO OKaXyTCs Ha TOBEPXHOCTH DOJIee rps3HbIe
CJIOH CTaporo cHera u upHa, odnanaroume MeHbIIMM ansbeno. Hemanoe
BO3/I€/iCTBHE HA XOJ TadHHA OKa3bIBACT (JPOHTAJILHBIH THI IOTOABL
0COOEHHO KOIZla OH COMPOBOXKIAETCS OOWIBHBIM BBINANEHHEM CHETa, Tak
Ha3bIBAEMEBEIMH JIETHUMH CHETOIIAJ|aAMH.,
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Puc. 2.16. Ycnoeua noroakl Ha KOXHOM CKNoHe AnkLOpyca B nepuop abnaunm
1962 r.

1 — CyTO4HBbIE CYMMEI pagualMoHHOro 6ananca, 2 — BeNUUYMHGI TaAHMS — HAKOMMEHWA,
3 — ACHLIA AeHL, 4 — NaCMYPHBLIN O€Hb, 5 — AeHb ¢ NepeMeHHOW 06NaYHOCTLI0

UN3meneHue ans6edo noeepxHocmu
U posib JleMHuUX cHezonados

YepenopaHue TUIOB MOTOJbl, 8 BMECTE ¢ HUIMH W HHTEHCHBHOCTH
TassHUS BEIeT K HEMPEepPhIBHOMY H3MEHEHHIO alILOEI0 MOBEPXHOCTH CHEXK-
HOTO MOKPOBA, YTO NPAMO BIMAECT HA XapaKTEP MOCICAYIOWEN0 TasHHA.
Cpenu MHOXecTBa GaKTOPOB, ONpeIESIONINX OTpaXKaTeIbHble CBOHCTBA
CHCIKHOM IOBEPXHOCTH, MOXHO pa3/In4aTh BHEIIHHE H BHYTPEHHHE
(Kysbmun, 1957). K nepBo#i rpymnie oTHOCSTCS (HaKTOpBI, HE 3aBHCANIHE
OT CBOJCTB CHETa U ero COCTOSHUSL: 3TO YIOJI HAKZIOHA U CTIEKTPANIbHbIA COCTaB
pamuaiuu, Ko Bropo#i rpymmne crnefyeT OTHECTH CTPOEHHE U ILIOTHOCTh
TIOBEPXHOCTH, €€ BIaXKHOCTh M CTEIEHEb 3aTPA3HEHHOCTH, pa3Mephl H
dbopmy 3epen.

M3MeHeHHs CieKTpaIbHOrO COCTaBa MPUXOMIAIICH paaualliy B Teue-
HHE JIHA, a TakKe 3epKaJbHOTO OTPaXKEHHA B BEPXHHX CJIOAX CHeEra B
3aBHCHMOCTH OT yIJIa MaJIcHHs CONHEYHBIX JIydeH CIyKaT MPUYMHOM
AHEBHOTIO X0/a ansben0 MHOTHX BAAOB cHera. Kak npaBHio, MUHUMAIIb-
HbIC 3HaucHMs ansOeno HaOMONAIOTCA B OKOJOMOIYACHHBIE Yachl, a B
YTPCHHEE 1 BedepHee BpeMs OTpakaTe/lbHas CIIOCOOHOCTE CHera ObIBaeT
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Oosbiie. DTO CBOHCTBO CHera 0COGEHHO SIPKO MPOSBIAETCA B IIEPUOT
HHTCHCHBHOTO TasfHHA, KOIla B THEBHBIC Yachl MOBEPXHOCTh CHEra
HaMOKaeT H CTaHOBHMTCS CEPOH, a BeYepoM IIPOMep3aeT H MOKPHIBACTCA
KOPKOH JIbJIa, UMEIOLIEH 00JIee BBICOKHH KOIPMHUIMEHT OTPaKEHHA.

I[Ipouecchbl CHETOTAsIHUA NPUBOIAT W K 3aKOHOMEPHOMY H3MCHCHHUIO
OTpakaTeIbHOM COCOOHOCTH CHera B TEYEHHUE Meproaa abnsiuny. 3UMOoi
Ha MOBEPXHOCTH FOPHBIX JICIHHKOB OOBIYHO 3aJI€TaeT CBEXKUI MEJTKO3ep-
HUCTBIH CHeT, anbbeso KOToporo coctaenseT 75-85% u HMKOrIa He
omyckaeTcd Hike 60%. B Hauane nepuoaa aOIAIHH OHO MOCTENEHHO
npuHUMaeT 3HaYeHus 50-60%, a Kk KoHity JieTa CHIKaeTcs 10 45 u HHoraa
10 40%. Jlia 1:060ro ropHOTO JIeIHUKA XapaKTePEeH TOI0BO#H X0/ ansbeno
¢ MHHHMYMOM B uione—aBrycre. Hanpumep, Ha nemuuke Kapabarkak
CpeOHHE Mecs4Hble 3HaYeHHA (B %) B anmpens Mo OKTAOpb W3MEHSIINCH
crenyromuM obpasoM (ABciok, 1953):

v A% VI VII VI IX X
®upnopas obnacte 80 70 60 45 45 55 75
A3eIk MemHEKA 80 70 40 25 20 40 70

Ha noKpoBHbIX NEIHHKAX H3-3a ManoH WHTEHCHBHOCTH TasHHA H
MEHBIIETO KOJMYeCTBa OOHAKEHHBIX CKasl MOOIH30CTH OT JI€AHHKA OTpa-
JKareJIbHasA CIIOCOOHOCTE CHETa Ha MPOTSHKEHHH BCEro Iojla OKAa3kIBAETCA
fonee Boicokoi. OcoOeHHO GONBIIMX BETWYHH HOCTHraeT ans0emo Ha
I'peHnanIckoM U AHTapKTHYECKOM JIeIHMKOBEIX TIOKPOBax. B npubpexk-
HBIX paHOHAX AHTAPKTHIIBI 3HAUCHUs anb0EI0 3UMON npeBbimaoT 90%,
BECHOMH H 0CeHbI COCTABIIOT 85-90%, a metoM cHIDxaroTes 10 70—80%.
Bo BHyTpeHHMX palfoHax MaTepuka, rae TasHHE OTCYTCTBYET, JIETHEE
ymeHblenue ansbeno ot 90 1o 80% 06BICHIETCA NOSBIEHUEM TTOBEPX-
HOCTHBIX (DUPHOBBIX M JICITHBIX KOPOK.

H3menenne ycIoBHiT H HHTEHCHBHOCTH TasHUS ¢ a6COMIOTHOH BBICO-
TOH IPUBOIMT K Pa3/IHYHO OTpaXaTeNBHOM CIOCOOHOCTH CHETA B PA3HBIX
BBICOTHBIX MOficaX 00J1aCTH aKKYMYITAIHH OJHOTO M TOTO XK€ JICHHHUKA.
Tak, no nanHBIM MapIIPYTHHIX aKTHHOMETPHYECKMX HAOMIONCHHH Ha
IOKHOM CKJIoHe J7bbpyca ¢ 10 gacoB 40 munyT 10 13 yacoB 9 urons
1963 r., anbbe10 CHEKHOH OBEPXHOCTH Ha PA3HbIX BHICOTAX H3MEHAIOCH
caenyouum obpazom:

AbcomorHas Beicota, ¥ 3680 3710 3770 3820 3850 3950 3970 4050
Ansbeno, % 64 71 76 69 75 76 84 85

Kak BMHO M3 3THX JaHHBIX, B HIONE B 00JIACTH aKKyMYJIAIIMH F0)KHOTO
CKJI0Ha D71bOpyCca MOXKHO BBLIEIUTE TPH BEICOTHBIX N1051CA, Pa3THYaOIINX-
Cs 3HAYEHUSAMH AJIBOEN0 U COOTBETCTBEHHO HHTEHCHBHOCTBIO TasHHA:
awke 3700 m (cumpHOE TasHue), ot 3700 10 3950 v (cpemnee TasHUE) U
Beie 3950 m (cnaboe TasHue).

[lo marepuanam, nogydeHHbIM Ha DIBOpyce, Oblla MPOAHAIH3UPO-
BaHa OTPAXATeNbHAA CIIOCOOHOCTh CHETa B YPe3BbIYAiHO OIIarompHATHOE
nero 1962 r. u, HaobopoT, kpaiine HebnaronpusTHOE eto 1963 1. Okasa-
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Puc. 2.17. U3amMeHeHUe CpegHMX CYTOUHbIX BeNnW4MH anb6eno Ha HXHOM
cknoHe 3nkbpyca B nepuoabl abnauun 1962 r. (1) n 1963 . (2)

10Ch, YTO B Hione 1962 1. sHaueHus ansbeno Menee 60% HabI0JaIHCh B
62% cny4acs, a B aBrycte — B 74% clly4aeB, U3 HHUX IIOJIOBHHA TTHCH
NPUILTACH Ha anb0eo CO 3HaYCHMsIMH HIKe 50%, YTO CBUAETENLCTBYET
0 6OJBLLOH 3arpa3HEHHOCTH QHPHA B 3TOT Neproa. Hu B 01MH U3 JIETHHX
aueit 1963 1. ansbeno He omyckanock Huke 50%, a B HIONC U aBTyCTE —
HaHoboJIee TEMIBIX MecAIax — npeobnagamy 3radenus ot 61 no 70%.

Ina pexxuma GUPHOBBIX 001aCTEH JIEAHHKOB XapaKTEPHbI CKauKo00-
pasHbie KolebaHus aNbOe0 OT OJHOTO JHs K IPYromy, 00yC/lOB/IeHHBIE
BBITIAIeHUEM TBEpABIX ocankos (puc. 2.17). Oty KonebaHUs TeM 3HAYH-
TenbHee, 4eM Oonblile 3arpsA3HeHa MOICTHIAIONIAA TIOBEPXHOCTB, T.€. YEM
MHTEeHCHBHEE IPOMCXOJIUT TasiHUe CHera M GupHa. B 1962 . yke HaHHas
C KOHLIA Mast POCT H MajJicHue anb0eo 3a CYTKH JOCTUrAIN 15-20%.
OcoGeHHO 3aMETHBI CYTOUHBIE CKAYKHU anbOeno B IIePBOi MOIOBHHE HIO/IA U B
Tedenye Beero asrycra. HaoGopor, sietom 1963 ., xoria anb0esio MEeHsUIOCh B
npenenax 60-70%, cyTodHbIe KoneGaHws ero 3Ha4eHHH He npebimam 10%.

JleTHHe cHeromajpl UIPAlOT B PEKUME JICIHHKOB NIBOSKYIO pOIlb. C
OJIHOW CTOPOHBI, 3TO MUCTOYHHK JIETHETO MINTAHHS JIETHUKOB, a C IPyTOU —
hakTop, cymIecTBeHHO BIMsIOMMI HA HX TasHue. Eme JI.A. BaprausHn
(1935) oTMeua, 4TO NETHHE CHETOMAIBI CIYXAT PEIaloM (hakTopoM
CYIIeCTBOBAHMs 00/NaCTH NMHTAHHSA KABKa3CKHX JIC[HHKOB Ha BRICOTAX
3500-3700.v. Eciiit b1 nuTaHKE TEAHUKOB OTPAHHYHBAIOCH TOJIBKO 3UMOH,
TO cHeroBas nuHMS Ha KaBkase Haxommnacek Obl Ha BeicoTe 4500 M.
Bapaausuiy ynanocs BbisicHUTb, uTO Ha IlenTpansnom KaBkase Ha
BhIcoTax 3000-3500 u B caMble Temuble Mecsb! He MeHee 10—-15% Beero
BPEMEHMU 3aHATO CHErOMAIaMH H METE/IIMHU U He MeHee 25—35% BpeMeHH
IIOBEPXHOCTE MOKPHITA CBEKHM CHETOM.

Biusinue 1eTHMX CHEromnajoB Ha TAasHHE JEAHUKOB AnTas H3ydJall
M.B. Tpouos (1964). On ycTaHOBHJ, 4TO H3-32 CHETONAJ0B NEPHON
abnauumn wa memHUKax AKTpy, answuiics 80-110 nmedt, B 1957 r.
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cokparuiica Ha 25-30 queit, B 1958 . — va 15-20 nneii, B 1960 . — Ha 12—
18 nueir. Camplit cunbhbii cHeroman (25-27 asrycra 1957 1) cokparun
neproz abnsumy Ha 20 jiHeit; 3a 9TO BpeMsi I0TEPH COTHEUHOI paIHaHy
BCJIC/ICTBHE OTPAKCHHS OT CBEKEBBINABILENO CHETa COCTaBIIIM IPUMEPHO
6000 xar/cm’ BMecTo 06br4nbix 2000. B nenom abnsms 1957 . oxasanack
Ha 1/7 MeHbllIe cpeHeil MHOTONETHEH BEIHUHHBI.

I Tomsuep (Tollner, 1959) cpa3biBaeT 3aMeUIeHIe OTCTYTIAHHS KDY
HBIX JISAHUKOB H [IaXe CTy4aH HacTyIlaHus HeOOMbIIMX e 1HHKOB BocTou-
HBIX AJIBII C YBEJIMYEHHEM TIOBTOPSEMOCTH JIETHHX CHErONajioB BIBOE.
[To muenno B. Kyna (Kuhn, 1960), ysennueHue akkyMynaluu B
(upHOBBIX Gacceitnax neannkoB LlenTpanbHoi 1 Boctounoit Llseitnapuu
B 1959/60 r. Taoke cBs3aHo ¢ yHamieHHeM cHeronanos. [1o nanneM Kyna,
B MaccuBe CHIBBpeTTa CyMMa 3UMHHX ocaKos 3a 1959/60 r. 6511a Hudke
HOPMBI, 3 aKKyMYJIALMs TOJBKO 3a CUeT JISTHHX CHEronagoB COCTaBHIA
160 2m 13 650 mm 3a rog.

Ocobenno BeMKO BIMAHHE JIETHHX CHEroNajioB B KOHIE TEpHONa
abmsiiuu, TaKk Kak BBIIAJAIONUIAIA B 3TO BPeMsi CHET HOKPHIBAET GOJTBIIHE
TuIoma M 0OHaXEHHOTO JIba ¢ HI3KUM anbbeno. Hepemko ceexwii cHer,
OTJIOXKEHHbIW Ha JICJIHMKE B aBIyCTE, TAK U HE YCIIEBAET CTAsTh 70 KOHIA
JIETa, ¥ 3TOT CHETONA/ N0 CYLIECTBY CTAHOBHMTCS HAYaJIOM HOBOT'O ITEpHO/IA
akKyMynsiuri. IMEHHO Tak W TIpOM30IIIIO HA JEAHHKAaX AKTpy B AnTae
nocsie obuBHOTO cHeronana 25-27 asrycra 1957 r. Ho ocobenno gacto
CHETOMa/bl MPEKPaIaoT abMsAMIO Ha JIeJHUKAX, HAXOMSIMXCS B yCIIO-
BHAX MOPCKOTO KIIMMAara W MOIy4aroluux oOuibHbIe ocanku. Bo Bpems
MOXOJIOIaHHH B KOHLE JIETa, CBA3AHHbIX ¢ TYDOKMMHM LMKIOHAMH, B
0bMacTsaX aKKyMyJIALHMH, 3 MHOTAA U B 0011acTAX abJIALMM ITHX JTeJHHKOB
BMECTO OOBITHBIX 3/1€Ch JOMKIEH MIPOXOAT CHITBHBIE CHeronaasl. B 1961 1.
Ha Jienopasaene neaxHuxkos Xabbapa u Kackayonmr, sexanmx va xp. Cs.
Hneu na Anscke, Ha Beicote 2600 m nepuon abIusuuy 3aKOHIHICS
9 aBrycra, Korfa B Teuenue 72 4acoB Bbinano 48 cu cHera, unn 134 ymu B
cnoe Boasl (Wood, 1964).

Jlns u3ydeHHA pONU NETHUX CHETOMAOB B PEKHUME JICIHHKOB MBI
TIOCTABUIIM CTICUHAIIbHbIEe HabmoneHns Ha Dnbbpyce u Ha LleHTpansHoM
TyrokcyickoM TeHIKe B 3aunuiickoM AJtaray. Bblio BEIACHEHO, YTO MOCTE
MIOCTaTOYHO CHUITBHBIX CHETOMA/IOB MIIH MX CEPHH BECh JICIHHUK TOKpHIBA-
€TCsl CII0EM CBEIKETO CHera, TOJIIHHA KOTOPOIro YMEHBIIAETCA 110 HanpaBJle-
HHIO OT O0NacTH NUTaHUs K KOHIY JICJHUKA, a IUIOTHOCTh, HA060POT,
BO3pactaeT. B cBsi3M ¢ 3THM BoJ03anac B CBEXEBHINABIIEM CHEre
H3MCHAICS ¢ BBICOTOH Mano, HO JIHIIb 1O TOTO YPOBHS, [JI€ CHET €IlE He
pacrasii. Huoke 3Toro ypoBHS CIO# CBEXKEro CHera 3HAYMTeIbHO MEHBIIE,
9TO0 0OBACHAETCA HE CTOIBKO Pa3HHIEH B KOTMYECTBE BBINABIIMX OCAIKOB,
CKOJIbKO XapaKTepOM I10BEPXHOCTH, Ha KOTOPYIO JIOKHTCS CHET.

BecbMa BaskHO BITHSIHHE JIETHHX CHECTOIIAI0B HAa COKpAMICHHE ILIOIIATH
CTauBaHHA 3UMHETO CHETA H JIbja. B nepHon abnsauumn I'paHHIIa CE30HHOIO
CHEra Ha JICAHHMKE MOCTCIEHHO CABUTaAcTCA BBEPX. CKOpOCTB 3TOro BOC-
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Puc. 2.18. MameHeHne BbICOThI FPaHNLILI CE30HHOrO CHera Ha nej-
Huke LlenTpansHbii Tylokey (3annuitickuid Anatay) netom 1964 r.

XOJAIIErO ABMXEHUS MOXeT ObITh Pa3IUdHOIl B 3aBHCHMOCTH OT abco-
MHOTHOH BBICOTHI FPAHMIIBI, KOJHYECTBAa OTJIOKEHHOTO 3UMOI CHEra M
TEKYIIMX MeTeoponoruyeckux yciaoBuid. Ha done obmero noguarus
noclie KakKI0ro CUIbHOrO CHeromajga MpOHCXOOHT PE3KOE OMyCKaHHE
rpaHHIIBI CE30HHOTO CHera (puc. 2.18), a pexkHee ee MOI0KEHHE BOCCTa-
HABJIMBACTCA B Pa3HbIC CPOKH INIABHBIM 00pa30M B 3aBHCHMOCTH OT Mpo-
JIOJDKHTEIBHOCTH M MHTEHCHBHOCTH MPOMIEATIEro cHeronaaa. [lpumepom
MoxkeT cnyxurh 10 aBrycra 1964 r., xorma 3a ogHy HO4YB Onaromaps
CHJILHOMY CHETOIA [y TPAHU1IA CE30HHOTO CHEKHOTO TIOKPOBA HA JTETHHUKE
IlenTpaneueiit Tyrokcy cHusunach 6onee 9yeM Ha 150 a. [laxke B ycloBusx
HACTYIIHMBILIEH 3aTeM TEIUIO0H u 6e3001a4H0# MO0kl TOHAIO0UIOCH TOYTH
5 mHel Ha BOCCTAHOBJIGHHE €€ NpexHeH BBHICOTHL

IMopoOHBIE MeproanyecKHe OMYCKAHUA TPAHHULEI CE30HHOTO CHETA B
TEIUI0e BPEMS MPHBOAAT K TOMY, YTO K KOHIly IepHona abnauuu oHa
3aHUMAET MOJTOKEHHE Ha HECKO/IBKO AeCATKOB, a TO M COTEH METPOB HHUXKE
cpeMHeit MHOrONeTHEi BHICOTH (pUpHOBOH MHHMK. Hao60poT, B Te neTHHE
TNIEPHO/Ibl, KOT/Ia CHErONa 0B OYTH He ObIBAeT, IPAHHIIA CE30HHOTO CHETa
okasbiBaeTcst Ha 100 m u Gosee BBIIE €e CPEJAHETO MHOTONETHETO
nonoxeHus. I1pu 3tom cnesyer NOAYEPKHYTH, 9TO MOJIOKEHHE IPAHMLIBI
CE30HHOT'O CHEera B KOHLIE Teruioro ce3oHa Ha 100 v Bbiiie pUpHOBOH THHHH
OKa3bIBaeT 3HAYMTENLHO Oonblliee BIMAHHE HA PEXHM JEIHHKA, YEM
nosnoxeHue ee Ha Te ke 100 ym HUXKe cpeHEro: B OOIIMPHBIX MOJIOTHX
0671aCcTAX UTaHMs JONMHHBIX JIEAHUKOB OTKPBIBAIOTCS OOJIBIINE MITOMIAIH
A1t aOnAIUHm.

HeranpHble Habmonenus Ha DnbOpyce neToMm 1962 r. mokazamm (Jloce-
Ba, 1964), yTo 3a nepuoa abnsiuu, AuBIIHICA ¢ 19 Mas mo 15 cenTadps,
T.e. 120 mueii, 6b10 60 aHEH ¢ TBEpIABIMU OcalkaMH (B yacax ofmas
IPONOIDKUTENBHOCTE CHEronaaos U MeTeneil cocraBuina 20% Bcero
BpeMenu). M3 yucna cHeronaos, 3apericTPHPOBAaHHEIX CHETOCHEMKOH,
Oonee 2/3 otmaranu croii cuera menee 10 am (B cloe BOIBI), a ONHMH —
Oonee 100 ym (puc. 2.19). O61as NPOAOIKUTETLHOCTS TASHHUS CBEKETO
CHEra coctasmia 29 aueii, cpeIHIs HHTEHCUBHOCTE TASTHHSI CBEXKEro CHera
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Puc. 2.19. MaMmeHeHMe TONWMHBLI CHera U (pUpHa U KONKWYecTBa BbINaBLIKMX
ocafiKoB Ha HUXkHeM chupHOBOM none 3nkbpyca B nepuog abnaumn 1962 r.

1 - ocagku No ocagKomepy, 2— ocagku No AaHHbIM CHEroCbeMKH

Obma paBHa 17 mm/cym, 9TO BABOE MEHBIIEC HHTEHCHBHOCTH TasHUS
cTaporo cHera (B cpemHeM 38 mam/cym). JTa pa3sHHLA B XOIE TasHHS
UMEeT MECTO He TOJNbKO Onaropaps U3MeHEeHHIO anbp0eno, HO U B
pe3yibTaTe BIHSAHHSA MOTOABI, KOTOPAas yCTaHAaBIHBAETCHA MOC/E
CHeromajoB (COXpaHEHHWEe B TedeHHe 3—5 NHEH IOCHE CUIbHBIX
CHEronanos 00Ja9HOCTH ¢ HeDOMbLIMMU OcankaMy). B kagecTse npumepa
BIIMAHMA JICTHETO CHETONa/ia MPUBEAEM H3MEHEHHC YCIIOBHH TasHUS NOCIIE
BbINAJCHHA OOIBIIOTO KOJMYECTBA TBEPAbIX 0CANKOB B Mae 1962 r.:

Jlau mMas 18 19 20 21 22 23
Anbbeno,% 80 74 68 63 57 51
Pagnanuonnsiil 6ananc, xav/fem’ cym) 75 100 112 128 114
[MoHuKeHHe NOBEPXHOCTH 3a ACHb, CM 1,3 1.6 3.7 4,0 4.8

YanuHeHue neproja akKyMYJIALIAH 33 CHET AHEH ¢ IPHPOCTOM CHETa
B TIepHO[ TasiHUs cocTaBuio 42 mus. O0miee cokpalleHue epruoa TasHus
3a CUeT CHEeronaaos coctasuio 71 aens (13 120); B TeUeHHe STOTO BPEMEHH
00acTh NUTAHUA JIeJIHUKA ObLTa IIOKPHITA CBEXXHM CHErOM, KOTOPBIH Tasil.
3TO PaBHOCHIIBHO COXpaHEHHIO 0KoJI0 190 2/cy’ 3umHero cHera H GupHa,
TOT/Ia KaK 3a BECh NEPHOJ a0/AIMH cTasio Beero 140 o/cm’ 3uMHero cHera
H TPOLUTOroaHero GupHa.

IMeprox abnsumu Ha Dipdpyce B 1963 I. 6511 emmie kopoue. On Hayamcs
24 WIOHA ¥ 3aKOHUYMICH YKe 2 ceHTAOps (puc. 2.20), T.e. IIKICH BCETO
71 neHb, U3 KOTOPHIX TASHHE CTAPOTO CHETA MPOJI0IKANIOCH BCEro 33 IHSL.
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Puc. 2.20. UameHeHHWe TONWMHBLI CHera U KonM4yecTBa BbiNaBLUMX OCAOKOB Ha
HKHeM (hbMpHOBCOM none Ank6pyca B nepuog abnauun 1963 r.

1 — ocagku No ocagKkoMepy, 2 — OCaAKH MO AaHHLIM CHEroChbeMKH

3a 310 Bpems crasio 61 2/cm’ cHera, OTIIOKEHHOrO 3UMOM, Torma Kak
Mmoo craats emte 160 2/cu’. Takum oOpa3oM, HECMOTPs Ha pasIv4He
MHTEHCHBHOCTH a0manuu jeroM 1962 u 1963 rr., nerHde cHeromajsl
COKpaIlla/id BeJIMYUHY BO3MOKHOTO TasHus Oonee yeMm Basoe. OTcrona
ACHO, HackonbKo ObLTH mpaBsl JI.A. Bapaanauu, M.B. Tponos u npyrue
aBTOPBI, NPH/IAIONIAE JIETHHM CHEromajaM Takoe Oomblloe 3HaYeHHE B
pexuUMe U CaMOM CYIIECTBOBaHHH JIEJHHKOB.

‘Ocoban ponb ucnapeHus. «Karwuwmecs cHera u nbabi»

J1st GoNbIIMHCTBA JICTHUKOB HCIIAPEHHE HE XapaKTEPHO, MIOCKOJIBKY
TeMIepaTypa [1OBepXHOCTH JIbJIa M CHETA HE MOXKET MOJHATHCH BEHIIIE
0°C maxe npu BBICOKMX TEMIEpaTypax BO3AyXa, OTUEro BJIaXHOCTh
TIPUITOBEPXHOCTHOTO €101 0OBIYHO MEHBIIE BIAXHOCTH Bo3yXa. OHaKo
Tak OpIBaeT jajneko He Bcerja.

C noHMXEHHEM TEMIEpaTypsl NPH HEH3MEHHOH a0CONIOTHOH BlIaK-
HOCTH WJIM C YMEHBLICHHEM BJIa)KHOCTH YIENbHBIH BEC HCMApeHUs B
Ipouecce abnsAmHl HECKOIBKO Bo3pacTaeT. [lonoOHEIe ycnoBus cKnaiblBa-
10TCS B XOTOOHBIX H CYXHX 00/1acTAX MONAPHBIX JIETHUKOBBIX TOKPOBOB, C
OIHOH CTOPOHEI, M Ha OOMBLIMX BHICOTAX — € APYTOH. B mociennem cryqae
HCTapeHHIo crocoOCTBYeT H HH3Koe aTMOoc(epHOE TaBlIEHUE, TOCKONIbKY
B paspexeHHOM BO3ayxe Anddy3us ra3oB MPOUCXOIHT HHTEHCHBHEE.

B nonspHeIX 061acTAX HCMapeHHe ¢ MOBEPXHOCTH CHETa JOCTUraeT
HanOO/BIINX BETHYHH HA KPYTHIX CKJIOHAX JIETHHKOBBIX IIOKPOBOB, TA€
GOBLIIYI0 YacTh BpeMEHH FOCTIONICTBYIOT CTOKOBBIE BETpHI. Kak npasuiio,
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TIPH BO3PacTaHHH CKOPOCTH BeTpa (10 M3BECTHOTO TpefieNia) HHTEHCHB-
HOCTB HCIIapeHHs yBelHuuBaeTcs. K TOMy ke CTOKOBBIC BETPhI YacTo
npuobperatoT Xapakrep (GEéHa: ajuabarudeckoe HarpeBaHHe CITYCKalo-
HIErocs MO CKIOHY BO3JYyXa CONPOBOXKIAETCA YMECHBIICHHEM €ro
OTHOCHTENEHOH BIaXKHOCTH. Korna nyrot cTokoBbIe BETpPHI, HaOMomaeTcs
HauOobllee PA3THYHE BIAKHOCTH MEKITY PUOPEKHBIMUA U BHYTPHMAare-
PHKOBBIMH paHOHaMH B AHTApKTHJIE; 33 KOPOTKOE BpeMsi OTHOCHTENBHAS
BJIAXHOCThL BO3yXa MPH CHIBLHOM CTOKOBOM BeTpe MOXET YMEHBUIHTECS
Ha 40-50%. Bce 3T0 BBI3BIBAET YCHIICHHOE MCIAPEHHE C MOBEPXHOCTH
CHera U IibJia.

Hcnapenne B npuOpekHBIX palioHaX AHTAPKTHIBI TPOAOCIDKAETC B
TEUEHHE BCETO Toia, OMHAKO 3HMOI HHTEHCUBHOCTS €ro KpaiHe HEBETHKA.
B uenom 3a rox, xak nmokassisatot noacuerst H.I1. Pycuna (1961), ncmape-
HHE C TIOBEPXHOCTH CHETA B BETPEHBIX IPUOPEKHBIX paHOHaX AHTapKTH-
Je1 MOKeT npeBoimats 200 A, HO IO Mepe yaanenus ot Gepera BeTHIHHA
ero OsIcTpO yMeHbIaeTcs u yxe B 300 xu ot Oepera B 1€IOM 3a Tox
npeobnagaeT KoHAeHcanus. MicnapeHue OTHOCHTENBHO HEBEIHKO B
LEHTPaNbHBIX PaHOHAX KOHTHHEHTA U HA MOBEPXHOCTH IWETb(HOBBIX
JEIHHKOB,

Bricoko B ropax, 0cofeHHO B TPONHYECKHX H BHYTPHKOHTHHEH-
TaJIbHBIX 00IAcTAX, BO3AyX oueHs cyX. [To Habmonernam P.J1. 3abuposa
(1955), otHOCHTENbHAS BAAXKHOCTE BO3MyXa Ha [Tamupe B 13 yacos ObL1a
paBHa Bcero 15-30%. B Takux ycnoBHAX TasHHUA HE OBIBAacT H MPH OYEHb
BBICOKHX IIOJIOKMTENbHBIX TEMIIEpaTypax (IO HECKOIBLKUX TPa/lycoB); Ha
OoIBLIMX BbICOTAX B AHJAaX TasiHHE OTCYTCTBYET JayKe IIPH TEMIIEpaType
15 °C (Lliboutry, 1956). B 3Tx city4asx TEIUIOBas SHEPrUs 3aTPAYHBAETCS
Ha HCIIapeHHe, M CHer B BeICOKOTOphAX [laMupa, A u nomoOHEIX paiio-
HOB HHOTJIa CXOAMT, MOYTH HE AaBas cToka. Takas ke KapTuHa Habmona-
J1ach paHHeH BECHOH B HEKOTOPKIX TOPHEIX pailoHax BoctouHoi Cubupu,
HanpuMep B maccuBe byopnax (ITomos, 1954).

BenuuuHbel HeIapeHHA Ha BBICOKOTOPHBIX JIEAHUKAX MOTYT OBITh
caMbIMH pa3HeIMH. [Ipu Hanbonee GrarompUATHBIX A7 HCHAPEHHSA
YCIOBHSAX MOTOBI B pUpHOBBIX 00macTax Anbn (Hoinkes, Rudolph, 1962)
1 Kapka3a 3a CyTKH MOJKeT HclapuThes Jo | mm cHera (B BOOZHOM
JKBHMBAJICHTE ), OTHAKO TAKKE YCIIOBUA 3[1eCh CKJIA/1bIBAKOTCS KpaitHE PEIKo.
B ropax Cpenneii u LleHTpanbHoH A3uM BelTMYMHBI McriapeHus | mmw/cym
Honee o6wprunel, Ha ompom u3 nennukos Kuras, nexaueM B MCTOKax
p. YpyMuH, HCIIAPEHHE B CPelHEM 3a Hionb coctaBuno 0,65 mm/cym, B
dupHOBOIi 06nacT nenHuKa Demruenko Ha Bbicote 4900 M HcApeHHE B
nepuoa abmamy paBHAIOCH 1,4 mm/cym, elle GONBIIMX BENTUYHH OHO
JocTHrasio Ha iemauke Juamup (Ha Beicotax 6omnee 4700 u), HaxongieMcs
B MaccuBe Haura-Ilapbar (Wagner, 1962).

WHTEeHCHBHOMY HCTIAPEHHIO 00s13aHbl CBOUM BO3HHKHOBEHHEM «CHETa
KaloLIMXCA», ITHPOKO paclipocTpaHeHHble B AHIax, Ha Knmumanmwkapo,
Ha Ilamupe n BcTpevawmuecs takxe B ['pernangun, Ucnananu,
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Puc. 2.21. PaioHbl uccnefoBaHMA «Kalolwmxca» Ha Mamupe
1 — xpebThbl, 2 — peku, 3 — o3epa, 4 — rocyfapcTBeHHanA rpaHuua,
5 — aBToMoGMNLHaA gopora, 6 — paoHLl uccnegoeaHuia: K —
ypounwe Kokmxap, A — negHuk AxBanTan, B — neguuk Bakuurup

Anrapktuae. B 1969-1973 rr. Mmb1 coBMecTHO ¢ U.M. Jlebenenoii
nposenu Ha I[laMupe mHpokHe HCccilenoBaHUA 3TOoro deHoMeHa,
BCKDBIBIIHE MEXaHH3M (QOPMHpOBAHHS «KAIONIMXCA» U HX BaXKHOE
HHIMKaLHOHHOE 3Ha9EHHE.

Panrine Hac neTanbpHbIE HCCIEMOBAHHS «Karomuxcsy» rmposen JI. Jlnu-
Oyrpwu (Lliboutry, 1954, 1956), KoTOphIii Ha OCHOBE CBOUX HAOIHONEHHIi B
FO:xHO#H AMepHKe TIPHIIET K BBIBOIY, YTO IVIaBHYIO POJIb B HX BO3HHUK-
HOBEHHH WTPAlOT BBICOKAs HHTEHCHBHOCTH COJHEYHOH pagualuu U
CHJIbHOE HCIIAPEHHE B YCIOBHUAX BBHICOKOTOPBI. JIpyrue vccliefoBaTenu
OOBSACHSUTH BOSHUKHOBCHHE B [[eHTpanbHOi A3UH «KAIOIMXCA» YCHIIEH-
HBIM TasHUEM 3aMOpEHEHHBIX ydyacTKoB lbpJa (Kraus, 1966). Ilepsbie
Hccnenoparens [laMupa culTay, 4To «Karluecs» 00pasyoTes B pe3ylib-
TaTe 3p03HOHHOM EATEIbHOCTH IOBEPXHOCTHOIO CTOKA BO BPEMSI TAasiHUS
negauxoB (Mapkos, 1936).

bmmxe Beero k 00bACHeHHIO MeXaHU3Ma (POPMHUPOBAHHS «KAFOIIIHXC»
nogowen JI. JInubytpu (Lliboutry, 1956), Ha3BaBLIMiA B 9HCIIE TIaBHEIX
MPAYNH CUIBHYIO COJIHEYHYK) PAJUaLNI0, YMEPEHHO XOJIOAHBIN H OYEHB
CYXOi BO31yX M HayanbHYK HEOJAHOPOAHOCTH TIOBEPXHOCTH. [IpaB Obin
OH TaK/Ke U B TOM, YTO YCUIECHHOE TasHHUE B YIITOJMCHUAX MEXKIY «KaOMIH-
MHUCS» BBI3bIBACTCS YMEHbIIEHUEM NOTEPD Ha HenapeHue u 3ddekTuBHOE
H3nyyenue. OnHako JUnubyTpu He yHOMSsIHYI, Y4TO [VIABHBIM YCJIOBHEM
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Puc. 2.22. «Kawoumeca» Ha negHuke Akbantan
(BocTouHbii Mamup, 5100 M) B cenTnbpe 1971 1.

oOpazoBanms THX HOpM AB/ISETCA IBHOE IPEHMYIIECTRBO B TAsHUM HAaubo-
nee oOIydaeMOil COTHIIEM MOBEPXHOCTH.

MbI nipoBeTH HaOMIONEHHS M M3MepeHHs Ha JIcIHMKax AxOanTan u
Baxk4yurup U Ha CHeXKHHKax B ypounile Kokmkap Ha Bocrounom Ilamupe
(puc. 2.21). UccnemoBanus BeImonHsnuch Ha BeicoTax 4900-5100 .
OGIHOCTh M3YYEHHBIX «KAIOLIMXCS» 3aK/1I0Yallach B OIHHAKOBOM YTJe
HakioHa — 70-75°, opueHTHpOBKe Ha tor (pHc. 2.22), a TaKkKe ABHOM
YBJIQKHEHHOCTH TOJBKO FOXKHOH CTOPOHBL U YIIIYOJICHHH MEKIY HUMH.
Ho B pasHble TOIBI M HAa Pa3IM4HBIX JIeJHUKAaX BBICOTa «KaIOUIAXCS»
H3MEHAIACH OT HECKONBKHX CAaHTHUMETPOB 110 | M, He ocTaBaoCh OTMHAKO-
BbIM M KOJIMYECTBO MX Ha €AHHHLY MIowWanH. YIIyOleHHs MEKIY
«KAUIUMHCS OBUTHA 00BIYHO CHITBHO 3arps3HeHbl, HO HHOTIA HX TTOBEPX-
HOCTh ObIBaa U COBEPIIEHHO YHCTOMH.

OOLIEN3BECTHO, YTO €CJIH COCTABIAIONINE pagnaluoHHoro OanaHca
MOKHO W3MEPHUTH C JOCTATOYHON TOYHOCTBIO, TO OTPEAENUTh TYpOYyIeHT-
HBIE TIOTOKH BechMa TpyIHO. C ydeToM 3Toro OBLTH NpoBeieHb! HeIOCPE -
CTBEHHBIE M3MEPEHHS UCTIAPEHHs BECOBBIM criocobom (Jlebenesa, 1972).
ITo M3BECTHBIM BETUYMHAM MCTIAPEHUS H COOTBETCTBYIOLLMM IPajHeHTaM
BI&KHOCTH ObUIH MOJTY4€HbI YHCIICHHBIE 3HAYE€HHUS HHTErpabHOM Xapak-
TEPUCTHKH YCIOBUI BEPTHKATBHOTO TIEPEHOCA. 3aTEM [0 HUM U IPaJHEHTY
TEMIIEPATYPhbl B MPUJIEIHHKOBOM CIIO€ BO3ayXa OblL1 BbluMC/IEH TypOy-
JICHTHBIH Ter1000MeH.

190

I[raBa 2. Cuer Ha JeQHHKAax B mepHOj ab/snuH

Ha nenuuke bakuurup B aBrycte 1972 1. yaanoce yBUAETh 3apOikKIe-
HUE M MEPBYIO a3y pasBUTHS «KAMOIIKXCA». DTOT NEAHUK HAXOJIHUTCA HA
gpicoTax okoio 5000 u B 04eHb CYpOBOM M ITyCThIHHOM paioHe [lamupa.
OH OKpYEH CPaBHHTEIbHO HEBBICOKMMH XpeOTaMM H IOTOMY XOPOLIO
JOCTYTIEH BeTpaMm cBoGOIHOH aTMOChepsI.

[TepBEle AHKM aBrycTa GBUTA JOBOJBHO TEIUIBIMH M THxumu. CHer
cramBal mo 4 cm B cytku. Ho 6 aBrycra Hebo 3aTsaHyno obnakamu M
npome cHeronaz. ITocsie 3T0ro HaCTyTHII ePHOJI COHETHOM, XONOHOH,
cyxoH H BeTpeHoii noroael. Temneparypa Bo3/lyxa HOYBIO OMyCKaIach 10
~10, —12 °C. Tnem oHa noXomuia A0 2—3° Terula, Ho HHOT/A He OIHHMa-
mach Boie 0,5 °C. CWIBHBIH BeTEp A/ IOCTOSHHO, JOCTHras B HOYHBIC
u yrpennne cpoku 8—10 a/c. TTopeisbl BeTpa ObLH emmie cuabHee. TagHue
ObUTO 04eHB cabbiM. [IpH MaJToi 3aKphITOCTH TOPH30HTA COMHLIE OCBEIIa-
710 NeIHHK ¢ 6 yacoB yTpa 1o 6 Bedepa. CymMmapHas paanauys B [10JJICHb
B cpe/iHeM Obuta pasHa 1,70 kan/(em’ mun), npudeM Ha 93% oHa cocTosIa
13 IpAMOH. Anb0e/10 OBEPXHOCTH aHeM Ob110 40%, a yTpoM 1 BeuepoM
50-55%.

CymmapHas paguanus cocrasuna 790, a nomomenHas — 450 karvem’ B
CYTKH. ITO KOIMYECTBO FHEPTHH — OJIHO M3 CAMBIX DOJIBIIHX, TOTYYEHHBIX
K TOMY BPEMEHH KOTIa-TH00 Ha nepHukaX. MHOTHE aBTOpbI CBA3BIBAIOT
MHTEHCHBHOCTD TassHMSA C BETMYMHAMHU MODIOMEHHON paauaumy. IIpuse-
JICHHBIE pacyeThl ITOKa3BIBAIOT, YTO B JAHHBIX YCIOBHSAX, 4 OHH XapakTep-
HBI 118 Oonblied 9acTH TIALHAJIBHONH 30HBI, TAKOH 3aBUCUMOCTH HE
cymecTByeT. B COOTBETCTBHMHM ¢ BelMYMHAMH MOIVIOIIEHHOH paJHalyu
450 xan/(cm?-cym) MHTEHCHBHOCTb TassHHUA JODKHA Oblia OBl COCTABHTE
55 MM B CJ10€ BOJIBI, B IEHCTBUTENLHOCTH €ro He OBlTo coBceM. Bes snep-
sl CONMHEYHOW paaHWalliH, a TaKke HeOOIBIIOE KONMYECTBO TEIUIA B
pesynbrare TypOyJIeHTHOTO Tennoodmena (20 kan/cm® B CyTKH) pacXoIoBa-
THch HA 3(dEeKTHBHOE W3MyUeHHEe U UCIIAPEHHE, CYMMa KOTOPBIX COCTa-
Bria 470 kav/fer’ cym), tae 77% npuxonuTcs Ha ey E, a 23% —Ha LE.

DddexTUBHOE M3TyUeHHE AOCTUTIO 360 Kar/(cm’-cym), Tak Kak
coOCTBEHHOE U3TyYEHHE JISAHUKA [10YTH COBCEM HE KOMIIEHCHPOBATIOCH
BCTPCYHBIM H3IydeHHEeM atmochepbl, KoTopoe ObLI0 Malld H3-3a OTCYTCT-
BUS 00JIAKOB, OUCHB HH3KOH TEMIIEPATYPHI U BITaKHOCTH BO3yXa. 3aTparsl
Terua Ha ucnapenue cocrasum 110 kan/(cm’-cym). U3 puc. 2.23 MOKHO
BH/IETh, UTO JHEM COJIHEYHOH IHEPrUH NoCcTynano bonslie, ueM Tpebosa-
10chk Ha ¢deKkTHBHOE H3Ty4YeHue U ucnapenne. Onnako ee M30BITOK
pacxojioBajics He Ha TassHHeE, a Ha IPOrpeBaHHe JEIHNKA, BhIXOI0KEHHOTO
B pe3ybTaTe 3THX MPOLIECCOB B BeuepHee, HOYHOE U yTpeHHee BpeMs. Ho
OBL10 OUEBHIHO, YTO TAHHE Ha JIeAHHKE IIPOUCXOINT. Ero e IMHCTBEHHEIM
pe3epBom OblIa mpsMas pagualus, NOCTyHaBIIas K MHKPOCKIOHaM,
pacrnosyoeHHbIM OIarONPHATHO K COJHEYHBIM JIy4YaM.

Hw onHa ecTecTBEHHAs MOBEPXHOCTH HE ObIBAET UIEaNBHO TOPH30H-
TanbHOH. HecOMHEHHO, 9TO Jake OYCHB TVIAAKWA CHEKHBI TOKPOB Ha
CaMOM JieJIe COCTOHMT H3 MHOKECTBa He3aMETHBIX HEPOBHOCTEH, a crnesio-
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qal:bl

0 2 4 6 8 10 12 14 16 18 20 22 24
2

Puc. 2.23. CyTouHbIA xogn TennoBoro 6anaHca, kan/(cM?-MuH), Ha
negxuke Bakuurup ¢ 7 no 15 aerycra () m co 2 no 5 aBrycTa (ll) 1972 r. Ha
rOpPU30OHTaNLHOW NOBEPXHOCTU (@) M Ha NOBEPXHOCTH, NeprneHauKy-
NAPHOM K nonygeHHoMy conHuy (6)

1 — BbIXONaXwWBaHWe M nporpeeaHue, 2 - pacxon Tenna Ha TaAHue

BATENBHO, H MHKPOCKIIOHOB pa?.nuquoﬁ KPYTH3HBI H ODHCHTHPOBKH. HpH
ABHXCHHH COJHIA IIO Heﬁocmouy NEPTNCHAHKYJIAPHBIMHA JIYYaMH
MOCJICTOBATC/IBHO OCBCIIAKTCA Pa3sHYHBIC MOBEPXHOCTH.

B nepssie HYU nocne ycTaHOBIEHUS SICHOM, CYXO0M M XOJIOIHO#M NMOrojibI
HHKaKHX M3MEHEHHMH NMOBEPXHOCTH 3aMedeHo He Obuto. Ho 3arem Bcs
TOBEPXHOCTD JIEJHHKA OKa3anack pa3pe3aHa KaHalamu rinyounoi 10—
15 cm Ha ToHUalilIMe TTACTHHBI, ODHEHTHPOBAHHEIE HA FOT M HAKJIOHEH-
Hble Ha 70° Kk ropusoHTy (puc. 2.24, a). DT0 03HAYaeT, YTO MeIbdanilIie
YIUIyOJIeHHs, pa3 BOSHHKHYB, HAUHHAIOT CAMOPa3BHBAThCSA 3a CUET CIIEAYyI0-
IIMX H3MEHEHHH B CTPYKTYpe TernoBoro Oananca. [Ipexe Bcero usmeHs-
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Puc. 2.24. PazHblie cTaavum hopMUPOBaHMA «KaKOLWMUXCA»
Pa3bACHEHWA B TEKCTE

ercs anbOeno X IHA; TOMHKO U3-3a YBIaKHEHHS OHO TIOHIKAETCA IPUMEp-
1o Ha 10%, 9T0 NPUBOAUT K YCHIICHHIO TasHHA OnarogapsA pocTy CONHEU-
HOM pamuaimu ¢ 3 1o 15 wmm B coe Boasl B aeHb. [TogoOHBIH npouece
oDecIeunBacT yrIyOJeHHEe MOBEPXHOCTH (QHPHA, MEPNEHANKYIIPHOH K
COJIHCYHBIM JTydaM B 12 4acoB Ha 3 cM B JeHb. DTHM U 0OBACHsAeTCH,
YTO WHOTIA BCTPEYAIOTCA «KAKOUIMecs» Oe3 MpH3HakoB 3arpsa3HeHus. Ho
B OONBIIMHCTBE CIY4aeB MOBEPXHOCTh MEKAY «KAIOLIMMHCA» CHIBHO
3arpsA3HEHa, TaK KaK yIIyOIeHHS CITyKaT JTOBYLIKAMH Al MUHEPAJIbHbIX
YaCTHII, CAYBAaEMBIX ¢ OOHaKEHHBIX YJacTKOB CKJIOHOB. Bcnenctsue
3arpsA3HEHHA H YBIOKHEHHUS anb0e10 AHa yrTyOleHHH MOKET YMEHbIIATh-
¢st Ha 15-30%, Torna Kak Ha TOpH30HTAIBHOM MOBEPXHOCTH OHO OCTAETCs
[IO-TIPEKHEMY BBICOKHM.

[To Mepe hopMHpPOBaHUSA «KAIOIIHXCH» TasgHHE, TO-BHIHMOMY,
3aMeUIAeTes, TaK KaK [OCTYIUICHHE IPSAMOH pafiHallii Ha TIOBEPXHOCTh
MEXTy HUMH YMEHBIIAeTCs M3-3a YBEIHUYEHHS 3aKpPBHITOCTH TOPH30HTA
JUIs 5THX MUKPOYYacTKoB. TakuM 00pa3oM, CTpYKTypa TEIIoBoro OanaHca
Ha BEPUIMHAX U IPAHAX «KAIOUIMXCA» H Ha TAIOUIEH MOBEPXHOCTH MEKITY
HHUMH OKa3bIBaeTCs pa3In4HOHN IIPU OJHHX U TeX JKE YCIOBHAX TMOTOMIBI.

ITo pacueram, mpu MOMHOM OTCYTCTBUM TasHUS COPHU30HTATBHOI
[IOBEPXHOCTH HA Y4aCTKAX, OPMEHTUPOBAHHBIX B HANPABJICHHHU CONHEY-
HBEIX ITyueit B moyiaeHs, TasHue MoxeT aoctuyb 20-30 ymm/Oens B croe
BoIbl. IMeHHO 0 Tako# ero HHTEHCHBHOCTH CBUJIETENbCTBYIOT IPEKPacHO
BbIDAyKEHHbIE TOPU30HTANBHBIE pedpa Ha CeBepHBIX CKIOHAX KKAIOITHXCS»
(puc. 2.25), KOTOpBIE OTMEYAIOT yPOBEHS JIESHON KOPOUKH, 00pa3yromei-
CA Ha TyXKUIAX MOCIE 3aX0[a CONMHLA U He MOJHOCTHK CTauBarolllcH B
TE€YCHHE CIICOYIOLIero JHS.

U3 cxazanHoOrO Crieayet, 9TO IS Hadata 0Opa30BaHMs «KAKOLHUXCH»
TpedyeTcs J0CTaTOYHO HHU3KOE anbOeao GupHa WM cHera. B npotHBHOM
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Inaea 2. Cuer Ha Je(HUKAX B NEPHO/ EGR B

Puc. 2.25. PebpucTocTb «KalwoWMUXCA» HA NeaHMKe
Bakuurup B aBrycte 1973 r.

cTydae TasHUS HE OyIeT Jake Ha NOBEPXHOCTAX, NEPHCHIHKYIAPHBIX K
TTOTY/IEHHbIM COJHEYHBIM Jry4aMm. IMeHHO 3THM 00bsACHAETCS TO 00CTOSs-
TENBCTBO, YTO «KAOIIMECH» PACIIONATAIOTCS B ONpelellcHHOM BHICOTHOM
TI0sice, BepXHsA IPAHHIIAa KOTOPOro 00yCIOBTHBAETCS 3HAYCHHEM ab0eao
¢dupua 40-50%. B Gonee HM3KMX LIMPOTAX 00pa3OBAHUE «KAIOUIMXCS)
MOKET HauaThCs Ha GUpHE ¢ anbOe o 607Iee BRICOKMM, YeM HaO/IoaBLLee-
cs Hamu. [Ipu BeicoTe conmnua 90° ¥ IPO3pavyHOCTH aTMOCPEph, OnM3KOH
K MJI€a/IbHOH, Ha TIOBEPXHOCTD, NEPIICHIUKYIIAPHYHO MOJIYICHHBIM COJTHEY-
HBIM JyudaM, moctymaer okono 1000 xkaa/(cm’-cym) (Jlebenera, 1971), u
«KarLIMecs» MOTYT 00pa3oBbIBaThes MPH anmsoeno 50-60%.

Ipy coxpaHeHHH COTHEYHOM, XONOAHOM U CYXOH MOrojsl B TCHEHNHE
IBYX JICTHHX MeCsLeB IaKe Ha WMpoTax okoxo 40° MoryT BO3HUKHYTh
«Karommecs» Bbicotoit 2,5-3 m. Ognako Ha [lamupe u B JApyrux ropax
Cpenneii A3uu He ObIBAET TTHTETBHBIX EPHUOJIOB XOTOIHOH U CONTHETHOH
noroasl. OHa yCTaHABIIMBACTCS MOCIE XOJIOAHBIX BTIOPKEHHI apKTHYECKO-
0 BO3IyXa WM BO3/1yXa YMEPEHHEIX IHPOT C 3aaja, CeBepa UK CCBEpO-
3amaga B oOmMpHy 00MacTk MOHHMKEHHOIO IaBJICHWS, HMEHYEMYIO
TEPMHYECKOH AeNpecCUEH.

[Toroza Bo BpeMst TEpMUYECKOM IEMpeccuy HaOMoaanach Ha NeHHKE
Bakuurup 2-5 aBrycra 1973 r. IIpamas paauanus B 3TOH BpeMs
cocTaBIsAIa okos1o 72% CyMMAapHOi, a paccesiHHas paguanys Oblia papHa
225 kan/(cm?-cym), uro BTpoe OOMbINE, 4eM B IIOCIEAYIOUIMA [EPHOI
o0pasoBaHus «Karoluxcs». TypOyreHTHbli TeroodMeH Obul He3HaH-
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Puc. 2.26. MHoroneTHss (hopMa «KarLMUXCA», HANOMUHAKOWAA OYKOBYH) 3MEH),
Ha negHuke AxkGaWTan B ceHTAGpe 1971 r.

Tes1bHO 00bIIIE, HO HAMHOTO YMEHBIIHIICA Pacxo Terna Ha 3¢ dexkTurHoe
H3nyuenue, —168 kar/(cv’.cym), n ucnapenue, —22 kar/(cm’«cym). Takas
CTPYKTYpa Tem1oBoro 0anaxca 6e11a 00yCcnoBaeHa 3HAYUTENIbHBIM pa3BU-
THEM O0JIAYHOCTH, YCHIIHBABLIEH paccesHHe paiHalliy, BbICOKOH Temie-
patypoii (aHem 1o 6°, Houbt 10 —4 °C) u cnabeiMu BeTpaMH, He NpPEeBbI-
IIABIIMMH 4 M/cC.

braromapst ymeHbILEHNIO pacxo/a Ter1a Ha W3Ty4YeHHe U UCIIapeHHe,
TasgHUE MPOUCXONIIO HA MOBEPXHOCTH TI00Or0 HAKI0HA H OPHEHTHPOBKHU
(em. puc. 2.23, 1I), 6raronaps uemy NOBEPXHOCTL HUBENMpPOBaack. [Liac-
THHBI (pupHa, 00pa30BaBLIMECH BO BPEMSI XOJIOAHOM COIHEYHOMN MOTO/bI,
BIIOCTIC/JICTBHH, KOI/1a YCTaHABIMBAETCS TEPMUUECKAs AENPECCHS, OKa3bl-
BAIOTCS pacylIeHeHbl, a MEIKHe 00pa30BaHHUs CTAMBAOT MOMHOCTHIO (CM.
puc. 2.24, 6). Camble KPYITHBIE KKAIOLHECH», YIKE MOTYUHBIIHE HAKIIOH U
(bopmy, BAOITE KOTOPO# CKOMB3ST COMHEYHBIE JTY4H, MPOIOIKAIOT YBETHUH-
BaThCA B BBICOTY 3a cHeT OONlee CHIBHOTO TasHHSA OKPYKAalOLEeH nosep-
XHOCTH M YKPEILIATBCS 33 CHET COCYJIEK M HAMEP3aHHs BOJLI B OCHOBAHHH
burypsr (cm. puc. 2.24, B). B camoif TOHKO#H HMX 4acTH, HA BEPLIUHE,
[IPOTaHBaIOT OTBepCTHS (pHC. 2.26).

Taxum oGpasom, Ipr yMEHBIICHHH PAacXoaa COMHEIHOH JHEPIHH Ha
dbdexTHBHOE M3TydeHHE M HCTIApEHHE M YBETHYEHHH TypOyJIeHTHOTO
TENT00OMEHA TIPOMCXOMMT YHHUTOKEHHE MENKHX (POPM M YIIPOYHEHHE
KpymHeIX. JlansHelimee H3MEHEHHE CTPYKTYPBI TEIIOBOro aaHca B TOM
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K€ HAIPaBJICHUH IIPUBEJIET K TOMY, 9TO 3P hEKTUBHOE H3ITyueHHe BOHIET
B NIPHXOIHYIO 4YacTh GajaHca, HCapeHHe CMEHMTCS KOHIEHCAlHeH, a
TypOyneHTHBIH TeriooOMeH ycuauTcs. B pesynsrate mpu TakoM ke
KOJIMUYECTBE MPAMOM CONHEYHOH paJHalMH, KOoTopoe obecmeynBano
o0pa3oBaHue «KAFOLIAXCS», OHU OyIyT IOIHOCTBIO YHHYTOKCHBI TATHHEM.
OpnHako YCJIOBHS TMOTOABI, IPUBOJAIINE K TAaKOH CTPYKTYpE TEIIIOBOIO
Gananca, Ha BeicoTax 5000 m Ha IlamMupe ObIBalOT NHMINB B PEAKUX
cly4asx, IPH OYCHB TTyOOKOH U IIHTENBHOH TEPMHYECKOH ACTPECCHH.
Takue ycI0BHs THITHYHBI U1 00JIee HU3KHX yPOBHEH INIALMATBHOH 30HBL,
I7le «KAIOIIMXCS» T0ITOMY He OBIBAET.

IIpyroii MOMIHBIH ()akTOp pa3pylICHHA «KalOLUUXCS» — TasgsHHE
3HMHEro CHEXHOTO TIoKpoBa. Tak, G1aromaps oueHb TEILIOH MOToae B
wiose 1973 1. ce30HHBIA CHET HHTEHCHBHO TafAl, a CTOK IIEJI IIOI CHETOM
110 neasHoi noepxHoctH 1971 r. «Karomuecs», KOTOpbie MBI BUIICTTH B
cenTsope 1971 r, ObUTH pa3MBITHL U PA3PYIICHBI; YIEIEIH TOIBKO CaMbie
KpymHEIe (cM. pHc. 2.24, 2).

Taxum obpa3zom, B ropax Cpenneit A3suu 00pa3oBaHUE «KAKOLIHXCI»
NPOMCXOOHUT BO BPeMs Pa3BHTHA AHTULMKIOHAILHOTO MOJA B 3aKIIO-
4UTeIBHOM (ase XONOMHBIX BTOPJKEHHIH U HAdaJIbHOH cTaauu TpaHcop-
MaiuH. ITo JaHHBIM PAaBHUHHBIX METEOCTAHIMH, JOMIA KaXA0r0 U3 JABYX
OCHOBHBIX THIOB LIMPKYIIAIHHA — TEPMUYESCKON ICTIPECCHH H BTOPXKEHHHI —
COCTaBJISAET COOTBETCTBEHHO 8 M 58% BpeMEHH TEMNOro HoJXyroaus
(Xiom4arHuK..., 1957). Onnako Ha [lamupe B MEepHOA MHTEHCHBHOH
abJIA1IMH, T.€. B HIOJIE U aBryCTE, COOTHOLICHHE MEXIY TEPMHYCCKUMHU
IENPECCHAMHU, BTOPKCHHAMH U aHTHLIHKIOHAJBHBIM IOJIEM HHOE
(tabm. 2.12).

Tabnuuya 2.12
COOTHOWEHWe pa3NUYHbIX TUNOB noroAkl Ha Namupe B uione—
aBrycTe, No AaHHbIM MeTeocTaHuun Kapakynb
(3930 M Hag yp. mops), %

Ton Tepmuueckast |BropikeHHs |AHTULUKIIO-

IETpeccust Ha/lbHOE TIOJE
1969 34 42 24
1970 34 29 37
1971 18 32 50
1972 21 43 36
1973 37 24 39
CpenHee 29 34 37
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Bo BpeMsi TEpMHYECKHUX IeTTPECCHii NPOMCXOIUT HHTEHCUBHOE TasIHUE
¢ TeHIEHIMEH BEIPABHUBAHHS TIOBEPXHOCTH, @ B IEPHO/I BTOPXKEHHUH OHO
ocnabeBaeT MM MPEKpallaeTcs COBCEM H BhinamaeT cHer. [loaTomy
yCI0BHA, KOTIa BOSMOXHO 00pa3s0BaHHE «KAFOIMXCS, B HIOJE H aBIyCTe
GuiBaloT npuMepHO B Tedenne 24 quel. Ilpu cpeHed MHTCHCHBHOCTH
cenekTuBHOTO TasHud 30 mm/cym B BOTHOM 3KBHBAJICHTE «KAFOIHECS
BO JIBY HOCTUraioT BEICOTHI 70 cm, a HaA ¢dbupae — 1,5 m. B oTnensHse
rofBl ¢ 0COGEHHO OIAroNpUsTHBIMYU YCTOBUAMY, Kak 310 6but0 B 1971 1.
(cM. Tabmm. 2.12), OHH MOTYT UMETB H OONbLINE Pa3MephL.

Jlo cHX mop a1 TOBOPHI O Ipoleccax TasHus Ha [lamupe Ha BEICOTE
5000 m. OueBUIHO, C JATBHEHIIAM IOOTEEMOM M YMEHBIIEHUEM TEMITEpa-
Typhl BO3IyXa TasHHE NPEKPAIIACTCA HE TONLKO BO BPEMs BTOP)KCHHH,
CONPOBOXKAAIOIUXCA CHIbHOH 00IaYyHOCTBIO M OCA/JIKaMH, HO U B
I0CTe IyIOIMiA [IEPHOJ XOJIOAHOH scHOH norofisl. EAMHCTBEHHBIM THTIOM
LUPKY/IALAHA, KOFJA COXPAHAIOTCS YCIOBHA Ul 00pa3oBaHMs «KAIOIIMX-
cs», CTAHOBUTCSA TEPMUYECKas JENPECCHA B MEPHOI €€ MAaKCHMAIIBHOTO
passutis. Ho MOCKONBKY Ha 10110 TEPMHYECCKON JETPECCHH PHXOIXUTCA
3HAYUTEIFHO MEHBIIE BPEMEHH, YeM Ha aHTHLMKIOHATBHOE T0JIe (BCETo
29% B MIOJIE M ABI'YCTE), TO C yBeHUCHHEM aOCOIIOTHOM BBICOTHI Pa3MepEI
«KAIOLIUXCS» yMeHbIATCA. KpoMe Toro, B BbICOKHX (GHPHOBBIX 00I1ac-
TAX UX 00pa30BaHHIO MemaeT 60/pIoe ambOen0 MOBEPXHOCTH.

Takum 00pa3soM, «KArOIHMECs» MOTYT (POPMHUPOBATECA MPH Pa3HBIX
KOMYEeCTBaX COJMHEYHOH paanaliiy, Ha BCEX WIMPOTAX, HO MPH YCJIOBHH,
YTO MOCTYIUIEHWE TeIUIa HECKOILKO OOMbIIE €ro pacxoia TOJBKO Ha
MOBEPXHOCTH, MEPNEHANKYTAPHYIO MONYICHHBIM COITHEYHBIM JIydaM.
[103TOMY yroN HakJIOHA «KAOIUXCS» COOTBETCTBYET MAKCHMMAIBHOH
BBICOTE COJIHIIA B TOT IIEPHOI, KOraa OHH (POPMHUPYIOTCA.

B Tpommukax moJyJeHHBIM CONHEYHBIM Jly4aM MEpHeHAMKYISIpHA
FOPH30HTANbHAS MOBEPXHOCTH, MO3TOMY IPH 00Pa30BAHHH «KAHOLIUXCS»
He TaeT HMKaKas Apyras, KpoMe Hee, a CaMH (DMIyphl CTAHOBSTCS BEpTH-
KanbubMH (puc, 2.27). K ceBepy U IOTY yroji HaK/IOHa «KAROLIHXCI»
yMeHbiuaetcs. B cpenHeil monoce PoccHH Ha mMOBEPXHOCTH CHEXKHOIO
MOKPOBa B MapTe MOSBISIOTCA «KAOIHECs», HAKTOHEHHBIC K TOPU30HTY
10J1 yIIIOM 0KONO 55°. Ha mmpoTe noaspHOTO KPyra IpH MaKCHMAJIbHON
BBICOTE COTHIIA YTOJT KKAFOIIHXCS» COCTABIAET MpuMepHO 45°. CooTBeTCT-
BEHHO K NOJKCAM YMEHBIIACTCA M BBICOTA «KAIOLIUXCS.

Pemaomumu ycnoBusMH st 0Opa30BaHMA «KAKOMHXCA» ClyXkKaT
rpomagHoe npeobnanaHue MPIMOH paJHallii Hajl PacCEeAsHHOM, Malas
BEJTHYHHA TYpOyIEHTHOrO TEIUI00OMEHa (KOTOPEIH MOXET OBITh M OTPHIIA-
TENBHBIM) U 60MbIIAs OTAa4a TEIIa B pe3ynbrare 3Q(QEeKTHBHOTO H3Tyde-
HHS H UCTIapEHUS.

Bonbumme koppexTHBBI B IPOLIECC 00Pa30BaHMsl «KAIOIIUXCA» BHOCAT
OUPKYIALMHOHHBIE TIPOLIECCH], IPUOCTAHABIMBas MX Pa3sBHTUE NPH
00navyHOCTH M ocaakax U Ae(OpMHPYs HIH MOTHOCTBIO YHHYTOXAsA MPH
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Puc. 2.27. «Kawwmecn» Ha AKOHKarya

notennenusx. ITosromy nanbomnee 61aronpuATHHI ycl10BUs 00pa3oBaHus
«KALIMXCA» B KOHTHHEHTAJIBHBIX TOPHBIX CTpPaHaX CyOTPONMUYECKHX H
TPONUYECKUX IIHPOT Ha OONBIIHX BHICOTAX.

[Npu nepexone B BEICOKHE IIHPOTHI 30HbI «KAOLLMXCS», KAK U BOOOILE
30HbI TassHHs, CMYCKAlOTCA Ha Bce Oollee HU3KUE YPOBHH, II¢ MEHBILE
Npo3padHOCTE aTMOC(EPH! X HHTCHCUBHOCTh NPAMOi CONHEYHOH paua-
uun. Bot noyemy no HanpaBJIeHHUIO K IOTIOCAM YMEHbLIAETCS HE TOMBKO
Yo/ HaK/IOHA M BBICOTa «KAIOIIHXCA», HO U CKOPOCTh X 0Opa3oBaHus.

BenuunHa u popMa «KarOIMUXCA» MOTYT CIYKHTh HHINKATOPOM
NpeAmeCcTBYIOMUX YCIOBHH TassHUsA. [lone «KarmWHUXCa» HICHTHY-
HOH (OPMEI, C OTHHAKOBO XOPOLIO BhIPAKEHHBIM YIJIOM HAKIOHA H
AO0CTaTO4YHO JUTMHHBIM peGpoM 0 TeHeBOH CTOPOHE CBHAETENBCTBYET O
JUTATENRHOM TIEPHOJC aHTHIMKIOHANBHON NOoroasl. Pa3o0IeHHOCTE
«KaloIIHXCA», pa3HOOOpa3ue B X BEIHYHHE TOBOPAT O TMPEPHIBUC-
TOCTH HX Pa3BUTHA.

«Karomuecs» cnenyer oTaM4are OT TAKHX HEPOBHOCTEH JICTHHKOBON
TIOBEPXHOCTH, KaK cepaky uiau O10KH Jb/ia, BOSHHKAOIINE MPH CEPIKaX,
XOTA MPH HEKOTOPbIX YCIOBHIX BHEIIHE OHH OKa3bIBAIOTCA ITOXOMKHMH.
JlenstHple OIOKH Ha NYJbCHUPYHIOIIMX JIEAHUKAX MOTYT OBITH Pa3HBIX
pasMepoB. XapakTep M3MeHeHHH WX (HOPMEI MOCIE MOABIKKH 3aBHCHT
OT CTPYKTYpBI TeIL1oBoro dananca B neprox abnsanmu. Ha Husko criycka-
IOIIMXCA JIENHHKaX, TakuX kak Mensexwii Ha IlenTpansHoM [Tamupe,
T7A€ 3a CE30H aONAIMM CTauBaeT 10 8 M nbaa, pa3buTeiid Ha TIBIOBI A3BIK
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Je/IHMKA TIOJHOCTHI0 BEIDABHHBAETCH YEpPE3 HECKONBKO JICT, bopMEI,
[IOXOKHE Ha «KAIOLIMECs», ucde3ator. [Ipy noasmkkax 0omee BHICOKHX
e IHUKOB OJIOKH JIbJIa COXPAHAIOTCA JOJTHE FOJIBI M MOTYT TIpHOOpeTaTh
BTOPHIHYIO (POPMY «KAFOUIMXCS» 10/ BIINSHUEM TPOLIECCOB, PACCMOTPCH-
yBIX BBIIE. IMEHHO Tak BRIIAAUT JeTHnk OKTAOphCKHi Ha BoCTOYHOM
[Tamupe, rae K.K. Mapkos (1936) onucan «KkarMHKECH» Ha BRICOTC
4500 1. OTHAKO B IEHCTBHTENBHOCTH 3TO BHIOM3MEHEHHBIE OIOKH JIbJIa,
TepBOHAYANILHO BOBHUKIIINE NPH NOJIBHIKKE, 8 CaM JIe/IHHK, [0-BHIHMOMY,
OTHOCHTCS K KJIacCy NYJIbCHPYHOIIHX.

He MMEIOT HMYET0 OOIIEr0 «KAOIIMECS» U C CepakaMH — Mbioamu
Th/1a, 00pasylomMMHUCs Ha ejonanax. OIHaKo eCIH Ha JIeTHAKE demueH-
KO CepaKH, PacIpocTpaHerHbIe Ha BeicoTax 30003500 a, IMEIOT MIALKYIO
MOBEPXHOCT, M X TPYIHO CIYTaTb C «KaOIMMHUC», TO Ha JICJTHHKE
OKTSIGPHCKOM CEPaKu TOKPHITH «KAOMIMMHC, TIOCKOIbKY HAXOIATCA
pa 1500 v BeIIIE,

WTak, «KaloLHecs» NpeCTaBIsioT coboil Gopmbl H30HpaTEIEHOrO
TasHHUA CHETA | JbJa B YCIOBHAX COJIHCYHOM, CYXOH, yMEPEHHO XOIOIHOH
[1OTO/IbI, IPHBO/SLINX K GOIBIINM OTPUIIATE/IbHBIM BETHYHHAM JUIHHHO-
BONHOBOTO GajaHca U 3aTpaTaM TerUla Ha ucnapenue. [lpu sTom TagHue
TIPOMCXOMUT 3a CUeT HEKOTOPOro H30bITKa TEIL1a JIMIIb HA IOBEPXHOCTAX,
TepITEHIMKYIAPHBIX COMHEUHBIM JTy4aM NPH HAHOOEE BBICOKOM CTOSHUM
cosHma. Takue yCI0BHA CKIABIBAIOTCS Ha Pa3HBIX a0COJIOTHBIX BBICOTAX
B 3aBHCHMOCTH OT IIMPOTH! MECTHOCTH, HO 30HA PA3BUTHA «KAOIIHXCH»
BCCEMA W3MEHHMBA 10 BBICOTE M3-32 H3MEHEHHUH IMPKYJAIHOHHBIX MPO-
[1CCCOB OT roJla K Iofly M B TeYEHHe NepHoaa abismy.

BoT mouemy «Karoiiecs» He 3aHHMaroT HEeH3MEHHOTO MOJIOKEHHs B
JIIIHUKOBOH 30HE H HE CIIY)KaT XapaKTEPHbIM IPH3HAKOM ONMPEICICHHbIX
KINMaTHYECKUX YCIOBHH, TOCTIOACTBYIOLIMX 371€Ch, KaK 3TO MPHHATO
cunTaTh. HO OHHM MrparT BaXKHYI WHIAMKAIIHOHHYIO pOIb, TaK Kak
XapaKTEePH3YIOT YCIOBHS [IOTO/IbI B [ICPAOJ, HCIIOCPEACTBEHHO [IPE/IIECT-
BOBABINHIT UX 0OpazoBanuto. [TosTOMY, HMEs IPEACTABJICHHUS O BETHINHE
«KATOTIMXCS», MX OJHOPOJHOCTH U BHIPAKEHHOCTH 110 a9pOOTOCHAMKAM
KPYMHOTO MacLTaba, MepCreKTHBHBIM (poTorpadusam HIH HEMOCPEACTBEH-
HbIM HAaOIHOAEHUSAM, MOKHO C OOJIBIIOH JOCTOBEPHOCTRIO CYIHMTH O
TIOrozie, TOCMOACTBOBABLIEH 31€Ch B TIEpHO/ IEpel HaOMOAeHHAMH, a
WHOT/Ia B TeYeHHe BCETO JIeTa M B NPEIIECTBYIONIY0 BECHY. A 3TO O4EHb
BAKHO B BBICOKOTOPbE, IJI¢ METEOPONOTHIECKNE HAOTIOACHH, KAK
[PaBUIIO, He BeyTCH.

TasHue U abnsAuUA CHEXHOro NoKposa

JnuTtensHocTs neproaa MeX Iy HauaJloM TasHHA 1 albJIAIIHHA CHEXHOTO
TIOKPOBA 3aBHCHUT, MOMUMO METEOPOIOIHIECKHUX YCIIOBHH, OT KOJIHYECTBA
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1 CTPOCHHUA OTJIOKEHHOTO 3HMOH CHera, 3anaca XoJojia B CHEKHOH TOJIIIE,
YKJI0Ha MOBEPXHOCTH. Ha mitockux ¢pHpHOBBIX OacceifHaX BBICOKO B ropax
MU Ha IEAHHKOBBIX KYyIOIaX 3TOT CPOK MoxKeT OBITh paBeH 10—15 auam
1 Oonee (B 3aBMCHMOCTH OT norosl). M3-3a 31oii 3amepKku paznmuums
MEXy BETHYHHAMH TagHUs ¥ aOIAUHH TeM OONBIIE, YEM XOJIOIHEE
CHEXXHO-(QUPHOBAS TOJIIA, YeM Goubine CHera (B 0COOEHHOCTH IUIOTHOrO
¥ HEOITHOPOHOT0) OBLIO HAKOILIEHO 3UMOH, YeM Gosee mosora nosepx-
HOCTE (pUpHOBOTO OacceiiHa.

Oco0eHHO BeMKO B pa3HbIe TOJIbI HECOOTBETCTBHE MEXKy BETHYHHA-
MU TastHUA 1 a0/suuu BOM3H (GHPHOBOH TMHUM, TIIE OIIMH H TOT € Y4acTOK
[IOBEPXHOCTH B OJIHH I'0Jl PHHAUICIKHUT K 00MaCTH aKKyMYJISLIMH JIETHHKA,
a B IpYTo# — K obnactu abnanuu. B Takux MecTax akTHdeckas BeHYHHA
abnsIMy 3aBHCHT OT TOTO, JICKHT JIH MO/ CIOEM CE30HHONO CHEXHOTO
[I0KPOBAa MOHOJIMTHBIH JIE[, IO KOTOPOMY OBICTPO HAJNAXKMBAETCS CTOK,
WK Ha 3TOM YPOBHE OKa3bIBa€TCA HHQUIBTPAHOHHBIN (GUPH MPOIIIOro
rojia, BOHTEIBAKOLIMI GONTBIIOE KOMMYECTBO Tajoi Bojbl. Tak, Ha Kymole
Yypnsuuca (3emns ®panna-Hocuda), HecMOTpSL Ha OYTH OAMHAKOBYIO
UHTEHCHBHOCTH TasgHus JeToM 1948 u 1959 rr, abmsnud B 1948 1. 66112 B
ABA C JHIIHUM pa3a MEHBINE, YTO OOBACHANOCH 3HAUUTENBHON aKKy-
mynsauue B 1947/48 u 1946/47 rT., B pesynsrare 4ero Ha Jibay HaKOMHICA
HEKOTOPBIA 3anac ¢upHa, BIHTHIBAIOLIEro Taaylo Boay (OngieHeHHe
3emm..., 1973).

Taxum 00pasoM, cyuieCTBEHHOE BIIMsAHHE HA aOIALMIO OKA3LIBAIOT
YCIIOBUS aKKyMYILALUMH npeamecTByronieii s3umel (Onenenenue 3emnu...,
1973; Hoinkes, Rudolph, 1962; Meier, 1961). Oto Bmusaue mBosiko. C oqHo#
CTOPOHBI, CIICICTBUEM MOBBIIICHHOIO CHErOHAKOIUICHHA CHYXHUT Oosee
BbICOKOE 3HAYECHHE anbOe0 MOBEPXHOCTH CHera, 0COOEHHO B MEPBYIO
I10JIOBHHY TETUIOTO NEPHOJIA, YTO IIPHBOIUT K YMEHBIICHHIO PaIHALIMOHHOTO
Gananca u cokpamiennio TasausA. C IPyroil CTOPOHBI, CHEXHbIH MOKPOB
OOonbUION TONIIMHBI 3aAEPKHBACT YaCTh NMOABUBIICHCA B Pe3ynbTaTe
TasHUS BOJBI, OTYEro abmsanus eme Gojblie YMEHBINACTCH.

[NomMumMO BETHIHHB] AKKYMYITSIIHH, HEKOTOPOE 3HAYEHHUE [T OCIey-
IONIEro TasHWA HMCIOT BETPOBLIE YCIOBHS 3uMbl, OTKIambIBAIOIHECS
BO BpeMsi CHITBHBIX METellel MOIITHBIE TOPH30HTI IJIOTHOTO CHEra CPaBHHM-
TeJIbHO I0JIT0 HACKIIIAIOTCS BOJOH U TEM CaMbIM 3aI€P)KHBAIOT ab1saLHmio.
Ho uHoraa B ropax BO3HMKAIOT O4€Hb CHUIbHBIE BETPHI, CHOCSIHE
MeJIKO3eM ¢ OKPYKarolMX CKJIOHOB. B TakoMm ciydae Ha jeiHuke oTKa-
AbIBAIOTCSI TOPH3OHTHI OYpOTro CHEra, KOTOPbIH MPH BHITAUBAHMH HMEET
CPaBHHUTENBHO HeOOJbLIOE anbdeno, YTO CnoCOOCTBYET YCHIEHHIO
TasHudA. braromaps necuanoi Oype, ciyuusieiics B anpene 1962 r.,
abnsiys JIETOM 3TOIO rofia Ha HEKOTOPBIX JIEHUKAX ABCTPUHCKUX ANBIT
TNpoTeKana HHTeHCHBHee 00braHOTO (Slupetzky W., Slupetzky H., 1963).
Touno Tak e ycunenuto abmaunu JetoM 1962 r. Ha nenaukax Jnsbpyca
CII0COBCTBOBATM [TBE IbLIbHBIE OYPH, CITyUHBLIMECS BO BTOPOI IIOJIOBUHE 3HMBI
1961/62r.
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HepaBHoMepHOE CHETOOTNIOXKEHHE B 00NacTAX aOIAHH JICTHHKOB
NPHBOIHUT K HEOJHHAKOBOMY TasHHIO JbIa. Ha BO3BBEIIIEHHBIX MecCTax,
rie aKKyMyJsuusa cHera HeOonbias, abnanms nbaa JOCTUTaeT HauBhBIC-
IIMX BETHYHH; HA000pOT, B NOKOWHAX, MOABEPKEHHBIX 3HAYUTEIHHOMY
CHETOHAKOTITICHHIO, alJIsLMs Tba Mana. B pesynbrare Hepeako H30JHHUH
Ha KapTax aGJ'lHI_lHH NPOTHBOMOJOMXKHbI H30JITHHHAM HA KapTax akKy-
MYJIALUH.

BemunHa cTOKA ¢ JIeHUKA OJIM3Ka K CyMMapHOH BeTHIHHE abIANH
Ha Bcel ero nopepxHocTH. Ho BKIIaj 1€ THHKOBOTO CTOKA B OOIIMI CTOK
TOPHOMH PEKH (B IIPOLIEHTAX) Beeraa OoJIbIle TOH IO/ ILUIOMIAIH, KOTOPYIO
3aHUMaeT JIeIHHK B OacceifHe 3Toi peku (PykoBonctso..., 1966). Onna
Y3 MPUYHUH 3aKII0YAETCAd B IIPHYPOYEHHOCTH JIEAHHKOB K y4acTKaM
HanOONBIICH KOHIIEHTPAIlMH aTMOC(EPHBIX OCAIKOB; IpyTas IIPHYHHA B
TOM, 4TO KO((PHIHEHT CTOKA C JIETHHKOB OJIM30K K €IHHHIIE, B OTIIHIHE
ot k03¢ duimenta 0,6-0,7 y HelIe THUKOBBIX BEICOKOTOPHBIX pek. Ocoben-
HO BeJUK KO(Q@HIMEHT CTOKa B IroJbl ¢ HHTCHCHBHOH a0/IAIHeH, Korma
cTauBaeT OoJbIIee TPOTHB CPEIHETO KOJIHYECTBO JIbIa U QHPHA, a TAKKe
y AerpaupyroNHX JIeTHUKOB, COKpaIleHHE IUIOMIAIH KOTOPBIX ¢ H30BITKOM
KOMIIGHCHPYETCA BO3pacTaHUEM CTOKA, BEI3BAHHOTO YBEIHYCHUEM ILIO-
many o0NacTy abJALKAN JIeTHUKA.

HMHTEHCHBHOCTE TasHUA Ha TOPHBIX JEOHHKaX ocnadnsercsa u3-3a
3aTEHEHNS WX TIOBEPXHOCTH OKDPYXAIOIIHMHU CKJIOHAMH W 00NavyHBEIMH
(raramMu, BOSHMKAIONIMMH C TIOJBETPEHHOH CTOPOHBI OIM3IEKAIINX
rpebneit. g ouenkn >roro BiusHuA B.I. Xoxakoe (Onenenenue Ypana,
1966) u B.C. Peakun (1962) HeCKOIBKO pa3 B JACHE BENH BHU3YAIBHYIO
CBhEMKY 3aTEHEHHBIX YYaCTKOB JIETHHKAa H HAHOCH/IH <«JIHHUIO TEHH» Ha
kpynHoMacmuTaOHyio Kapry. B.C. PeBAKHH IO JaHHEIM O IJIOIIAIH
3aTEHEHNS W BEJHMYHHE NPAMOH CONHEYHOH pagHalMH ONPEICInI
KOJIIMYECTBO JIbJIA, HE PACTasBIIETO B PE3YILTaTe YMEHBIIEHHUS MPHXO-
AAUIEH K IETHAKY paJdariy.

NHTCHCHBHOCTD HGHHI_IHH CYLIECTBEHHO 3aBHCHUT OT 3KCI'103HLIHPI_ H
KpYTH3HBI noBepxHocTH negHuka. Kak nokazanu onsitet K.C. JTiobomupo-
BOii (1964), BnusHMe KPYTH3HBI HAa TasHUE CHETa M J1bAa 3a cueT NpsMoi
COJIHEYHOH pafiHalMK AJIA CEBEPHBIX M HIKHBIX CKIIOHOB pa3nuyHo. B
CeBepHOM [O/y1IapHK YBETHYEHHE KPYTU3HBI CEBEPHBIX CKIIOHOB [IPHBO-
IOHUT K YMCHBUICHHI) HHTCHCHBHOCTH TAafAHHA, 4YTO CBA3AHO C TAKOH XKE
3aKOHOMEPHOCTBIO B MOCTYIUICHHH MPAMOM COMHEYHOH panuaiuu. M3me-
HCHHE KPYTU3HBI FOXHBIX CKJIIOHOB HE OKa3BIBAET 3aMETHOTO BIHMSHHUS HA
Tagnue. C yBenuyeHneM abCOMIOTHOH BBICOTHI 3aBMCHMOCTb TasHUS OT
SKCHO3UIIHHU ¥ KPYTH3HBI CKIIOHOB YMEHBIIAETCS. DTO MOKHO OOBACHHTD
TEM, 4TO Ha OOJIBLIMX BBEICOTAX B CBA3H C COKPAILIEHHEM NepHoaa adnsauuu
BbICOTA COJTHIA MEHSETCA B MEHBILIHX npeaenax.

Tasnne Ha 3amaHOM CKIIOHE, KaK MPABHIIO, IPOTEKACT HHTCHCHBHEE,
1eM Ha BOCTOYHOM, 4T0 OTMedeHo B [IupeHesx, Ha Tanp-1llane u Ha
3emiue ®panua-Hocuda (Barrére, 1962; Kanmerakuna, 1961; OnencHenue
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3eMiH..., 1973). DT0 CBA3aHO ¢ TEM, 4TO BOCTOUYHBIH CKJIOH OCBEILIAETCSH
COJTHIIEM B YTPEHHHE Yachl MPH HU3KUX TEMIEpaTypax BO3ayXa, a
3ana/Hblii NOIBEPraeTCsa CHITbHOM paaMaliy B TEILIBIE MOCIENOYICHHBIC
gacel. TakuM 00pa3oM, MO MHTEHCHBHOCTH TasHHS CKIOHbI Pa3HOH
skcno3uuud B CeBepHOM MOMyLIapHU MOXKHO TTOCTABHTh B CJICXYFOLINH
psll: KOKHBIE, 3aMaHble, BOCTOYHBIC, CEBEPHBIE. DTO OJHA M3 MPHYHH
TOr0, YTO BO MHOTHX TOpHbIX cTpaHaX CeBepHOro noymapus Maibie
AeHUKH H CHE)KHMKH ObIBAIOT IIPHYPOYEHBI K CKIOHAM CEBEPHOH M
BOCTOUHOM 3Kcno3uuuit. [Ipana, Gosee BaxkHas NPHUYMHA — TOCITOICTBO
3arnaHoH M I0ro-3anaiHoi HPKY/ISIHHA aTMOC(epbl H COOTBETCTBYIOILES
nepepacinpeneneHne CHera.

Bo3ayx, mpoXoasmuil Hal JeJIHHKOM, HCTIBITHIBAET HEKOTOPYHO
TpaHcHOPMAIHUIO, YTO TIPSMO OTPAKACTCS Ha WHTEHCHBHOCTH TasHHSA
CHEra M JibJIa ¥ TIPUBOJNT K 3aBUCHUMOCTH TasHHs OT pasMePOB JICTHUKA
H CHEXHHUKA. ITa 0COOSHHOCTD CHIIbHee CKa3bIBAETCA MPH PAJAHALIHOHHOM
TasHWM M MeHbIIIE TpH angBekTHBHOM. Kak mokasanu pacuetst B.IL Xona-
koBa (1965), TypOy/IeHTHAs COCTABNAOLIAs TASHHA TOBEPXHOCTH CHEKHOH
TIOJNIOCHI, Jealllel epIeHIUKYIIPHO NOCHOCTBYIOIEMY BETPY, B YCIOBH-
SIX SICHOM MOrofibl MpH MmupHHe monock! 10 M B 1,6 pasa Bhille, YeM MPU
mmpuae 100 M, 1 B 3,1 paza Bbinre, uem npu mupuHe 500 M; B yC/IOBHAX
IUTOTHO#H 0ONAUHOCTH TH COOTHOILEHHMS COOTBETCTBEHHO paBHbl 1,25 H
1,45. Otcrona crieyer, 9To, MPH MPOYMX PABHEIX YCIOBHSAX, HA MEJKHUX
IATHAX CHera W JibJia TasHue OyJAeT ropas1o HHTCHCHBHEE, UeM Ha Doee
KPYIIHBIX CHEXHHUKAX W Jeanukax. OnucanHblii XonakoBbiM 3¢dext
TpaHc(hopMaLuK BO3TyXa, HATEKAIOLIETO HA JIEJIHUK HIIH CHEXHUK, I0CTH-
raeTcs TOTAa, KOrga PacCTOSHHAE MEkKAY CHEeXHHKAMH PaBHO pasmepam
CaMHMX CHEXHHMKOB HIH 00MBIIe HX. 2TOT 3G QeKT BIUAECT Ha H3MEHEHHE
TasgHUs TEM 3HAUUTENILHEE, YEM CHIIbHEE HAarpPeThl U HACBIIIEHbI BOISHBIM
MIapOM HIKHHE C/10M BO3yXa OTHOCHTENBHO BEPXHHUX. bonbiuie Beero 3To
TIPOSABIAETCS B ACHYIO TIOTONY TPH 3HAYMTENLHOH BIaKHOCTH [OBEPX-
HOCTH TIOYBBI.

Ha maneix neguukax, OTIHYAIONIMXCS HeOOIbIIAM IIEPENAa0M BbICOT,
OYeHBb HaCTO HE 3aMETHO BIHAHHME BakHelllero ¢gakropa TasHUA H
A0IAIMH — M3MEHEHHs aOCOFOTHOH BRICOThI. Ha TakHMX JeaHMKAX [V1aB-
HYIO POJTb HTPAcT HePaBHOMEPHAs aKKyMynsilius (O0JIbIas KOHIEHTPALUS
CHera B Kapax WM JpYyTruX BIaJUHaX penbeda).

BONBIIMHCTBO MMEKWIUHMXCA B THTEpaType AaHHBIX 00 aOnAuuH
/eJTHUKOB OTHOCHTCS K MX OOIacTsM pacxoza, rae B TeucHHe Oonblie
YacTH TEIUIOTO TEPHOA roja TacT Jea. [IockonbKy Bech CTasfBIIMH Ha
A3BIKE CHET H JieJ 00palarTcs B JKUIKHH CTOK, BEIMYMHEI CKOPOCTH H
BBICOTHBIX TPaJIMEHTOB TasHUA PaBHBI COOTBETCTBYIONIHM BEIHYHHAM
abysmu. B ropHBIX cTpaHax yMepeHHOro nosca CeBepHOro moayurapus
(Anensl, KaBka3, Tanb-1llanb U T.I.) KOHIBI CPEJHUX IO pa3MepaM
JIOJIMHHBIX JIEHUKOB TAIOT CO CKOPOCTBIO 5—8 M/200 (B ClIO€ BOBI), HO
GoJiee KpyTHbIE JIEAHUKH TEPAIOT Ha CBOMX KoHLAax 10 10-12 m/200. Takue
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’Ke BEIMUMHBI a0JISIUHA XapaKTePHBI U TS IeTHUKOB, PACIIOI0KCHHBIX B
paifoHaX MOBBIIICHHOH CHEXXHOCTH, TTIE M3-3a OOMIIBHOTO TUTAHUS UX S3BIKH
CIYCKAIOTCS Ha OYEeHb HU3KHE ypoBHHU: Ha KaMyaTke Wi AJIACKE HEPEIKH
cy4aH eKEroIHON abnsAluy Ha KOHLAX JIeHHKOB 1o 10 m/200 n Gonee.
Hao00poT, Majble TEAHNKH, HE BbLABUIalONIME CBOMX KOHIIOB CITMIIKOM
HH3KO, OTIMYAKTCA MeHblield adndiuei: B HHKHUX YacTAX MHOTHX
KapoBO-0NUHHBIX eaHuKoB Ha 3anaje CHIA, TTonsprom Vpane, Anrae
abnanus cocrapnsieT 2—4 m/zo0.

Ha si3pIKax J0JMHHbIX JIEJHUKOB 3aBHCHMOCTE abNsAIuH oT abcomoT-
HOI1 BBEICOTBI OIU3KA K JIMHEHHOM, T.¢. BEICOTHEIH IpafiMeHT abisauuu —
nocTossHHaa senuuuHa. Ha stom ocnosaumu P. Xedemu (Haefeli, 1962)
TIpeIOKHI TS BBIYMCIEHUS FOI0BOH aOIIAINH ¢ Ha TOH HITH HHOH BbICOTE
HCIIOTB30BaTh BhIpaxeHUe:

a =g AH = tgaAH,

r7ie O — yTOJ, JononHsowuii 4o 90° cpeiHui yroll HaKJIOHa MOBEPXHOCTH
nenanuka, a AH — pa3HOCTh BBICOT (PMPHOBOH MTMHMM U JJAHHOTO ITYHKTA.
CpenHuii rpaTyeHT aONAIMK Ha A3BIKE JEAHUKA g = [gd, HaKTHICCKUI
rpaguMeHT aOJIAINH MTOMYYaeTCs Kak 4aCTHOE OT AeJieHHs BeIHYHHBI a0i-
[IMM y KOHIIA JICIHUKA Ha Pa3HOCTH BBICOT ()MPHOBOI JIMHHH H 3TOTO
KOH11a. 3HaYeHHe TpaafenTa absaiHy — BeTHYMHA J0CTATOYHO IIOCTOSH-
Has UL JaHHOTO JIeAHHKa (1o Matepranam Xedenu, rpaqueHTH aOIAHH
Ha s3bIKaX pAIa aTbITUHCKHX JISTHUKOB MOYTH He M3MEeHHIHCh 3a 100 ner,
HECMOTPS Ha 3HAYMTCIIBHBIA POCT TEMITEPATYpPhl BO31yXa 3a 3TO BpeMs),
a TAKKe JUTs TPYIIIEI JIEHUKOB, OTM3KHX MO cBOei MOP(OJIOIHH U PEKHMY.
[TosToMy rpaueHT abIAIHHE MOKET CITYKHTb XOPOLUXM NIAITHOKIAMATH-
YECKHM TIOKa3aTelIeM ISl CPABHEHMS PEXKHMA PasHbIX JIeJHUKOB, 110100~
HEIM 3Hepruu oneneHenus 11A. Hlymckoro.

Hawmu pacuersl mo JaHHBIM O TOIOBOH abMAUMM Ha A3bIKaX psala
e THUKOB [10KA3bIBAKOT, YTO BEICOTHEIH TPaHEHT abnanuu Ha NeHUKaX
Anemn, Anras, Kagkasa, rop 3anaga CIIIA, 1.e. B O0NbILIMHCTBE CpeIHEIH-
POTHBIX rOpHbIX cTpaH CeBepHOTO MONYNIapus, PABEH MPHOIU3UTEIBHO
10 ;ma/m (B BonHOM dKBUBaNEHTE), Ha TeqauKax Tane-1llana on cocras-
JseT 5—6 Mmm/m, a B apKTUUECKUX paiioHax (Ha mmpote 70-80°) cHuxkaeTcs
10 3-5 mm/m.

OnHaxo Gompine konebaHus OT rofa K rofly CKOpOCTEH NMHTaHHA H
TasHUA NPHBOIAT K HEKOTOPHIM M3MEHEHHSM BBICOTHOTO I'DajMeHTa
Tasuud. [To-BuaumMoMy, obiwieil 3akOHOMEPHOCTBIO ABIACTCH YBENHYEHHE
I'PaaveHTa ¢ BO3pacTaHWeM BenuuuHbl TasHuA. Hanpumep, B obnactu
negopaznena Ceseproro ocrposa Hosoii 3emnu (Ha Beicote 800 1) TasHHe
B 1958 . cocTasmno 340 ymm u B 1959 . — 800 i, a Ha S00 v Hke (B
obnactu abnsiumu neHuKa) B 1958 1. oHo 6bU10 paBHO 860 v 1B 1959 1t
— 1930 mm (Onenenenne Hosoi 3emuiu, 1968). OTcrona BEICOTHBIH rpaju-
CHT TastHus (He abnsiumu!) Ha Hosoii 3emute B 1958 1. coctasun 1,0 ma/a,
aB 1959 1. — 2,3 mm/u. Ckasars 4to-1u00 0 rpaguenTe abasiuy B ITOM
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Puc. 2.28. HakonneHue U TasHWe cHera U chMpHa Ha KXKH
B 1961/62 6anaHcoBom rogy Ll SUCERGF ARy

1 - HakonneHue, 2 — TaAHKe, 3 — rOAOBOW OCTaTOK CHera, 4 — runcoMeTpu4ecKan KpuBas,
5 — HOMepa peek U CKBaXuH. MNaHoBOe NonoXeHHe peek M CKBaXKMH CM. Ha pMc. 2.31

cllyyae Helb3s, TAaK KaK HeU3BECTHO, Kakas 4acTh CHera, CTasBILEro B
obnactu akkymyssiuu, Oblia yaaneHa 3a ee npefesbl.

['pagreHT TastHUA CHETa Ha TEX )K€ BBICOTAX AOJDKEH OBITH HECKOIBKO
MEHBIIIE TPAANEHTA TasTHHUA JIba W3-3a BIMAHHUA aqb0e10, OTHOCHTEIEHO
YMEHBINAIONIET0 CKOpPOCTh TastHug cHera. Ilo pacderam B.JI. Hlynena
(1952), BO3MOXKHOE TasHHE CHETa 3a BECh TEIUIBIH TIEPHOA HAa CHEXKHHUKAX
Cpenne#i A3uH 3aBHCHT OT a0COMIOTHOH BBICOTHI CIEAYIOMIAM 06pa3oM:

AOcomoTHasn BLICOTA, M 1500 2000 2500 3000 3500 4000 4500 5000
Tasuue B croe BOOBL, M 173 152 123 82 38 1,7 04 <01

B ectecTBeHHbIX YCIOBHAX MoAoOHas NpaBUIbHAsS 3aBHCHMOCTH
TasHUA OT a0CONIIOTHOH BBICOTHI, HApYyIIaeTcd MHOIMMH MECTHBIMH
ycnoBuAMH. B obnacTax akkyMymsalMU JIEAHHKOB KpUBas TasHUS, Kak
HpaBUIO, Aajleka OT Kakoh-nubo mpaBunbHOH dopmbl (puc. 2.28), uto
CBS3aHO ¢ 0CODEHHOCTAMH Me3openbeda NeJHHUKA, 3aTeHEHHOCThIO
HEKOTOPBIX €r0 YYaCTKOB H HEPAaBHOMEPHBIM CHETOHAKOIUIEHHEM IO
nnomaan. Jlerom 1962 r. Ha 10XKHOM cKIOHe DnpOpyca TasHHe CHera
M3MEPANOCh HA HECKONBKHX BBICOTHBIX YPOBHSIX Ha CKIIOHaX OMM3KOH
KPYTH3HBI H 3KCIO3WLWH M Ha JOCTATOYHO POBHBIX MOPU3OHTANBHBIX
mromanakax. Pe3ynsTaTel u3MepeHu (B 2/cu’) OKa3alauCch BeCchbMa
MOKAa3aTeNbHBIMU:

AGcomoTHas BBICOTA, M 3500 3700 4000 4300
HOskHBIIH CKITOH 205 197 167 60
Topu3oHTanbHas momaaka — 150 90 -

204

TnaBa 2. Cuer Ha JeAHMKAX B MEPHOA a6 AlMH

Peskoe yMeHbIIEHHE TassHUsA HA TOPH30HTATBHbIX IUIOMAKaxX 00Bac-
HAETCS, TOMUMO HEOIArONPHATHOTO TTONOKEHHS 110 OTHOIICHHIO K CONHITY
(10 CPABHEHHUIO CO CKIIOHAMH), TaKKe OOJbIIeH BEJIMYMHOH CHETOHAKOII-
JEHHS B TAKHX MECTax M 3aTPyJHEHHOCTBIO CTOKa.

Ha ocHOBE MPUBEICHHBIX BBIIIE AAHHBIX MOXKHO BBEIYUCIIHTE BbICOT-
HB1I FPaMeHT TasiHus B pupHOBO#H 00acTi Dnpbpyca. Ha 10XKHOM CKIIOHE
B 11€JIOM 32 [IEPHO/ a6JIAUMH IPAIMEHT TasHHs Ha BhicoTax 37004000 u
paseH 2 /i, a Ha BbicoTax 40004300 m — npumepo 1 ww/x. B 1957 &
IIpY MEHbIICH HHTEHCHBHOCTH TasHHA 3/1€Ch %€ Ha BBRICOTAX 37004000 m
rpalMeHT GBUT HEeCKONBKO MeHbme — 1,7 mm/m (Onenenenne Dnplpyca,
1968). 3HaucHHs BLICOTHOTO TPAHEHTA TasHus YOBIBAIOT 110 MEpe nepe-
X012 K 60lee KOHTHHEHTAILHBIM ¥ apKTHIeCKHM paiionam. Tax, BOmm3n
(upHOBO# IMHMM Ha neanuke Ne 31 Ha xp. Cynrap-XasiTa rpaJueHT
TasHHMA COCTABISeT MpuMepHO 1,7 mm/m, a Ha neanukax o. I'ykepa Ha
3emne ®panma-Hocupa — seero 0,25 mm/u. OnHako Ha OoJee HU3KHX
YPOBHSIX 31€Ch, KaK M Ha JIOOBIX IPYruX JIEAHUKAX, BBICOTHBIN TPAJHEHT
TasHUA yBeIHYMBAETCA.

Takum 00pa3zom, TeMn yObIBaHHS TasHHA C BO3PACTaHUEM BRICOTHI
3aMeIIIAeTc. ITa 0cOOEHHOCTh XapaKTepHa U1 BeeX nenHuKoB (Ilymc-
kuit, 1947). OueBuaHO, IPHUHHON €€ HE MOXKET OBITE YMEHBILEHHE C
BBICOTO} PaJHALIMOHHOTO 0anaHca WM OTHENBHEIX €r0 COCTABIAILINX,
TAK KaK COOTBETCTBYIOIINE BHICOTHBIE IPATHEHThI O4€HE MalIb! (Ky3bMuH,
1961). HaobopoT, yObUIb ¢ BLICOTOH APYrOro MCTOYHHKA CHETOTAAHHA —
TypOysIeHTHOTO TeroofMeHa ¢ atMochepoii — BeChbMa 3HAYUTC/IbHA, H
OHA MOXET CITy/KHTb HCTOYHUKOM 3ame/UICHHs TasHus. OTCrola Cleyer,
4TO BEAYLIYID POJib B W3MEHEHHSAX BEJUYHHbI BHICOTHOIO IPAAMEHTA
TasHWS UrPaeT TEMNEPaTypa BO3yXa. 3/1eCh Mbl NOJXOIMM K BKHEHIIEMY
B.OMITHPHUYECKHX pacyeTax TasHHs BONPOCY O CBA3H TasHUA C TEMIEpaTy-
pOii BO3yXa H paAMallHOHHbIM 0ajaHCOM KaK MOKa3aTeNsaMH, OTPakKaro-
[IMMH BO3/eICTBHE IBYX OCHOBHBIX (JaKTOPOB MOBEPXHOCTHOH ab/IAIHMH
— MPKYJIALMOHHOTO U PaIMalliOHHOTO.

CBsA3b TasiHUA € TeMnepaTypow Bo3ayxa

Hanbormee TOYHBIM CII0COOOM BBIUMCIEHHS BEJIMYHHBI TARHUA CHETa
W JIbJa CTYXKUT aHATM3 U Y4eT COCTABISIONMX TEIUIOBOro bajaHca.
OnHaKo H3-33 TPYAOEMKOCTH ITOrO CIocoba U HEBO3MOKHOCTH B PAe
CTy4aeB MOJY4YMTh HEOOXOMMMBIE A TOAOOHBIX PacyeToB HCXOIHbIE
XapaKTePUCTHKH TIPH BbIYHUCIEHUM TASTHUA HCIONB3YIOT CBEICHHA O
TeMIepaType BO3AyXa. JTOT Cnocod M3BECTEH MHOIO IECSTHIETHH, a
IPHUMEHHTENLHO K pacyeTaM BCKPBITHsS PEK OTO JIbJa OH HCTOJb-
30Bajca eme B XIX B. 3HadueHue TEMIEPATYypPHOTO TOKAa3aTelsd B
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Yacrp 2. CHeXHbI NOKPOB Ha JieHHKAX

pacdeTax TasHus IeAHHKOB yOeauTtensHo nmokazanu A.H. Kpenke u
B.I. Xomakor (1966),

Bricokast nonoxuTeNbHAS TEMIEPaTypa BO3AyXa YCHIMBaeT a3 dekt
COMHEYHOH paJMaLuy, a OTPHIATeNIbHAs TEeMIIepaTypa, Hao6opoT, oc1ad-
JIAET €ro, TaK KaK B TeX CllyYasX, KOIJAa B MEPHOI abIaluu K JEIHHKY
IPUXOANT XOJIOMHBIH BO3AYX, TIOTOK TeIl1a OKAa3BIBACTCS HAIIPABIEHHBIM
OT MOBEPXHOCTH CHEra MIM JbJa BBepX. B yCIOBHAX NOCTOSHHOH
TEMMEPATYPEI IOBEPXHOCTH TAOMIEr0 CHera [UTHHHOBOJIHOBLIH OanaHC
TIPAMO 3aBHCHT OT TEMIIEPATYPhI BO3AyXa U CBA3aHHOH ¢ HEH BJIAXKHOCTH,
4YTO B KOHCYHOM CYeTe MPHBOOUT K CBA3M MEXKIY paldalMOHHBIM
GanaHcoM M pa3HOCTBIO TEMITEPATYPhI HA YPOBHE 2 M HaJl IOBEPXHOCTBIO
U Ha camoii moBepxHoctH (Kpenke, Xonakos, 1966). TypOyieHTHBIi Temmo-
¥ B1arooOMeH Ha [OBEPXHOCTH CHETa W JibjJa TAKKE BO3PACTAET C
NOBBILICHHEM TEMIIEPATYPBI, YTO CIIYXKHUT MPUYHHOH YCHIICHUsS TasHHS.
B cnyyae pocta BinaroobmeHa MpoHCXOIHT CMeHa HCTIapEHHs KOHAEHCAIH-
€il, B Pe3yJIbTaTe Yero BBIIEIETCSA JONOIHHTENEHOE KOIHYECTRO TErIa.

Boszelicreue Tenna KOPOTKOBOIHOBOH paJHalliy HA TasHHE TaKXkKe B
M3BECTHOH Mepe CBS3aHO ¢ TeMIIepaTypoii Bo3ayxa. B kauectse npumepa
TIPUBEZICM II0J1y4E€HHYIO Ha CPCIHEa3HaTCKUX MaTepHalax SMIHPHIECKYIO
(opmyry V.M. AutponoBoii (1963), cBs3BIBAIONIYIO CHErOTAasHHE @ C TIOT-
JIOLICHHOM pa/iuauuei B cpelHeH CyTOUHO# TEMIIEpaTypoi Bo3IyXa &

a=bB +ct

B stoii popmyne ¢ — ko3dduLMEeHT MPONOPIHOHANILHOCTH, PaBHBIIL
0,1,ab =b/8, rne 8 — ckpbITas TeILIOTA MIABTCHUS, a b , — ko3 duImeHT,
3ABHCSIIMI OT CpeaHEH CYTOYHOH TemnepaTypsl Bo3ayxa. Takum 0Opaszom,
KaK MMOKa3bIBA€T MEPBBIM WICH NPaBOH YaCTH YPABHEHUSs, BO3IEHCTBHE
BEJIMYHHBI PA/IHALMOHHOIO TEILIA, OLIEIIETO Ha TasHHE CHETa, MPAMO
CBA3AHO C TEMIIEPATYpOil BO3MyXa.

TouyHOCTE BEIYHCIICHUS TasHHA MO TEMIICPATYPE MOKHO IMOBBICHTb
TIPaBHJIbHbLIM BEIOOPOM TEMIIEPaTYPHBIX MMOKa3aTenei. Pasmble HeenenoBa-
TEJIH B 3TUX LENAX HCIIOIB3YIOT CPEAHIO0 CYTOUHYO, CPEIHIOO THECBHY O,
CPOuHY0 |3-4acoBYI0, MAKCUMANBHYIO TEMIICPATYPY, CYMMY TTOJI0XKHTE b
HBIX Temrepatyp M T.IL [Ipu atom cpemHue cyTouHbie 3HAYEHHS HHOrAA
BBIYHCIIAOTCS KK CPCIHUE W3 JAHEBHBIX MHHUMYMOB H MAKCHMYMOB
(Anscka, Kanaaa) Wiy Kak cpeiHie U3 TpeX cpokos HabmoneHuit: 7, 13 u
19 yacos (Poccus).

CaMpIM TIOAXOAAIMM TTOKA3aTelIeM /IS PacyeTa TasHHs CIYKHT
CyMMa TTOTOKUTENbHBIX TEMITEPATYP BO3AyXa (JTHO0 CyMMa 0NOKHTE b=
HBIX CPEOHHX CYTOYHBIX TEMIIEpPATYp, MO0 CyMMa IOJIOKHTENBHBIX
TEMIEPATYp 3a OTAenbHbIe CpokH). [IpeumyiecTro 3TOr0 Nokasarens
3aKTIOYACTCS B TOM, UTO CYMMa HOJIOXKUTENBHEIX TEMIICPATYD YUHTHIBAET
JIMLIBb T€ TIEPUOIBL, KOT1a NTEHCTBHTEIBHO MPOUCXOIMIIO TasiHHE (MCKITIO-
YAKTCS OTIAC/IbHBIE 4Yachl M JIHK C OTPULATETBHOH TEMIIEPATypoil B
TEIL1bIe IEPHOIBI H, HA0DOPOT, BKIFOYAKOTCS YAChl M THH C [10J0KHTETH-
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HOli TeMIIEPaTypoil BO Bpems moxonoanuii). Camas G0mblias Norpen-
HOCTH B CyMMax TeMIeparyp H B PacCYHTAHHbIX II0 HHUM BEIMYHHAX
TasHus BO3HUKAET MPH HEOITHOKPATHBIX NEPEX0ax TeMIeparypel 4epes
0 °C, CTONb XapaKTepHbIX [UTs JIeJHHKOBEIX PaiioHOB. B 0e3MOpo3HbIC
[[epHOIBl CyMMa TOI0XKUTENbHbIX TEMIIEpaTyp paBHa MPOU3BEACHHIO
gUCIIa CPOKOB M CYTOK Ha CPEIHIOKO TEMIIEPATYPY ITOTO [IEPHOA, & B CITy4ae
3aMOPO3KOB CyMMa IIOJIO/KHTE/IbHBIX TEMIIEPATypP BCEra MEHbLUE ITOr0
NPOM3BEAECHHA.

HecMOTps Ha BO3MOKHOCTD OTYYEHHs KOPPENATHBHOM CBA3H MEKITY
TasHUEM CHETa 1 TeMIIepaTypoil BO3IMyXa, BCAKHE TIONBITKA OOHAPYKUTH
1107100HBIE CBSI3H MO JAHHBIM 3a CYTKH, Kak IPAaBUIIO, HE IPHHOCHIIM yCIieXa.
10 0OBACHAETCH KAK HETOUHOCTHIO OTpe/ie)ICHHA TasHHUS 10 perkaM 3a
KOPOTKHE OTPE3KH BPEMCHH, TaK U HEBO3MOXXHOCTBIO Y4CTa H3MEHEHHNS
BIAXKHOCTH BO3TyXa U MHTEHCHMBHOCTH TEIUIO- M BIarooOMeHa MexIy
CHEXHOM MOBEPXHOCTHI0 M BO3IYXOM B Te€ueHHE CyTOK. [ToaTomy
A.H. Kpenke u B.I. XoznakoB (1966) Beidpaii IeHTaay Kak nHaubonee
KOPOTKHH CPOK, /sl KOTOPOTO OHU MOJyYaiy XOPOUIHE CBA3H TAAHUA U
TeMIIepaTypbl BO3Tyxd. Takas MATHIHEBKA IOCTATOYHO O/i3ka K €CTECTBEH-
HOMY CHHOITHYECKOMY IEPHOAY U, CIIEA0BATCIBHO, XapaKTEPU3yeTCs
HoJIcE MM MCHEE OJHOPOIHBIMY YCTIOBHAMM [OTOARI. ECiH ke mpoucxo-
JT Pe3KUE U3MEHEHUs! TIOTO/IBL, IIATH JHeH 06BIMHO GbIBACT JOCTATOYHO
JUIA MX BbIPABHUBAHHUA.

B Tex ciydasx, KOrJa Temneparypa Ha JIeTHHKe HElOCPEICTBECHHO
He M3MepSeTCs, ITY BEIMYMHY MOXKHO TONyUHTh KOCBEHHBIM CIIOCOOOM:
IO JAaHHBIM ONWKallIeH K neAHUKY METEOCTaHIWH C YYSTOM BEPTH-
KaILHOTO TeMIIEpaTypHOro rpaaueHta, pastoro 0,6-0,7° a 100 . B sToMm
cTydae HeoOXOIHMO TaKKe BHECTH IIONPABKY HA OXJIAK/IAFOIIEE BAUSHAC
camoro neanuka. Io pacderam B.I. Xonakosa (1965), BemniuHa 3TOH
ronpasky cocTasnsier —0,5° s JICIHUKOB ¢ IUIOMAAbI0 OKOO 1 ku™
xone6nercs oT —1 1o —1,5 °C A5 JICAHWKOB € IUIOAAb0 okono 10 ke’

JInst KOCBEHHOTO ONPEIEIICHNs BETMYHHbBI [OITOMEHHONK KOPOTKOBOI-
HOBOW pajMAlN¥ HAJ0 3HATH CYMMAapHYK Pannauuio H ansbeno
11osepXHOCTH. J111st MprO/IIDKEHHOH OLICHKH TEPBOH U3 3THX BEIMYHH MOXKHO
UCIIONMB30BaTh JaHHbIe 00 00TaYHOCTH; OTpaXKaTCIbHAS KE cnocoﬁuocw.“f
JIeIHMKA MOKET OBITE MOJIyYEHa Ha OCHOBE a9POBH3YallbHbIX HAOMOACHIH
WK HA3eMHOH anb0en0CheMKH.

Hanuuve CBS3M Mexy TasHHEM CHETa M TEeMIIEpaTypod BO3ayXa
TIPMBOJIAT K MOHATHIO «TEMIICPATyPHOIO K0d(pQHUHCHTA CHETOTAAHMSD) —
BEJIMYHHBI €710 BOJIBI, CTAsBIIEH Ha 1° cpelHel CyTOYHOH TeMIIEpaTyphbl
BO3/lyXa. DTO NOHATHE WKPOKO HCIONB3YETCA B JUTEPATYPE (Ky3pmuH,
1961), ¥ HEKOTOpBIE MCC/IEIOBATENN IOBOPAT 00 YCTOWYHBOCTH 3TOrO
MOKa3aTeNs B CaAMBIX PA3HBIX Teorpaduyeckux ycnosusx. OJHako B
JACHCTBUTENBHOCTH TAK OBITH HE MOXET, TOCKOJBKY TeMICpaTypPHBIH
k03 punment cHerotasHus GopMUPYETCS MO/ BIUSHHEM PAIA H3MEHTH-~
BBIX (haKTOPOB.
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Yacts 2. CHekHBIII MOKPOB Ha JieTHHKAaX

Xotst 3TOT KO3(DPUIHEHT W HA3BIBAETCS «TEMIICPATyPHBIM», OH OTpa-
’KaeT KOMILUIEKCHOE BO3JeHCTBHIE Ha TasHHE W TypOy/TeHTHOM, H paaHaIiu-
OHHOH cocTaB/AOIMX Terwoeoro 6anaHca. EcTecTBeHHO, ¢ BO3pacTaHHEM
JIOJIA paJuallHOHHOM COCTaBIAKLIEH TeMNepaTypHbiii kK0 HULIHEHT
CHETOTasHUA [IPHHMMAaeT Bce O0iblLIMe 3HAYSHHUS, T.€. BEIMUHHA TasHHA
pacTeT Ha 1° mosoKuTenbHOM TemnepaTypsl. OTciona 3aBUCUMOCTE KO-
(GHIMEATa TassHHA OT OONIAYHOCTH: IIPH NACMYPHOH IOr0le OH MEHBILIE,
4yeM 1pH scHoil. Hanmpumep, Ha nennukax 3aunuiickoro Anaray (Kanmsis-
KuHa, 1963) npu obnaunoctu 69 6aIoB Ha 1° MONOXKUTENBHOM CpeHe
CYTOYHO} TeMmepaTyphl cTauBano 6 mm libjia (B clloe BOJAbL), OpH
obmaunoctd 4-7 OamnoB — 6—8 mm u npu obnauHoctu 3—5 GamioB —
7,2 mm. Ha Anrrae (TpoHos, 1962) TemnepatypHsiii ko3 duumueHT TasHus
YBEIHYIHUBAETCA ¢ 4 mm/zpad TIpH NAacMYPHOM norojie 10 9 mm/zpad npu
SCHOM TEIUIOH aHTHIIUKIIOHHYECKOJ roroe.

BrusiHKe pagualiMOHHOO PEXHUMA Ha TEMIIEPATYPHBIH KO3(DOHITHEHT
TasHUA CKa3bIBACTCA M B TEX pailoHax, TA¢ OTHOCHTENBHO BEIHKA O
TypOynenTHoro Terioodmena B Taguui. Ha Tonsprom Ypane (JKupkopuy,
1964) B 3aBHCUMOCTH OT BEIMYHHBI PAAUANHOHHOTO DalaHCca TeMIepaTy-
pHbLi k03 dumeHT npu cpenHel cyTodHOH Temmepatype okomo 0 °C
MOKET pasNu4aThcs B HECKONBKO pa3 (ot 1 mo 10 mm/epad), a npu
Temneparype okoso 5 °C —nuuihs B aBa pasa. C JansHEHIINM MOBBIIICHHEM
TeMIIepaTyphbl ero 3HaueHue eie fonee CrIakKUBaeTCs, ¥ TIPH TEMIIEpary-
pax 1213 °C on oka3biBaetcs paBHbIM 3,5—6,0 mm/zpad. Taxnum oGpazoM,
CESI3b MEXIy TAsHUEM M TEMIIEPATYPOH BO3AYXa YIYUIIAETCS C POCTOM
TeMIIepaTyphbl U YXyALlaeTcs 0 Mepe TOro, KaK TeMIIEpaTypa OKa3bIBaeT-
ca Bee oimke K 0 °C unu CTAHOBUTCS OTPHLIATENIEHOM,

B Takux ycnosmsX HEKOTOpas AONA TasHUA MPOHCXOIHUT B IHH C
OTPHLIATENBHOM CPeHEH CyTOYHON TEMIEpaTypoif, YTO aBTOMaTHUECKH
BJIEHET 32 COOOH BO3pACTaHHE TEMIEPATypPHOTO KoacbchuHcHTa TasHHA.
Bonbiuas 1ons TasHus B IHH C OTPHLIATETLHON CpeTHEH CyTOYHOH TeMIIe-
paTypoi BO3/lyXa XapaKTepHa JUIf MONAPHBIX H BEICOKOTOPHBIX PalOHOB.
Bcenencteue 3T0r0 TEMnepaTypHbii KOI(QQUIMEHT CHETOTAsAHUA YBCIIH-
4YHBAETCS C BO3pacTaHWeM abCOMOTHO#H BRICOTHI H B 007Iee BHICOKHX IIMPOTAX,
a TaioKe B 007Iee XONOIHBIE MEPHOIIEI aOJISIIHH TT0 CPAaBHEHHIO € O0I1ee TCILTBIMIL

Takum obpazom, TeMIepaTypHBIH KO3h(UILUEHT CHeroTasHus —
BECbMa HM3MEHYHBAasA BCIHYHHA, B KOHEYHOM cueTe 3aBUCALLAf OT
a0COMIOTHOH BBICOTEL, LIHPOTHL, YCJIOBUH OT0O/IbI U T.11. JTa 3aBUCHMOCTD
He THHEeHHa, TakK Kak onpefensercs Lenoi rpynmnoii ¢hakropos. 1o ces3u
C TeMIepaTypoi MOKHO OIpefie/IATh TasHUE U 3a BeCh Mepuo abnsauuu.
B namieif ctpane mupoko ucnonb3yercs dopmyna A H. Kpenke u
B.I'. Xomakoea (1966), kKoTOpble YCTAaHOBHIIM 3aBHCHMOCTh CPEIHETO 34
nemm‘& IIEPHOJ TastHUSA @ OT CPe/iHei TeMIlepaTypbl TPEX IETHHX MECALICB
(puc. 2.29):

a

I’I v

= (t VI-viit +9,5). ()
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Puc. 2.29. 3aBMCUMOCTbL CpeQHero 3a NeTHWA nepuoa TasHua a,, , OT cpeaHen
neTHen Temnepatypbl £, .

Mo A.H. KpeHke u B.I. Xogakosy (1966)

Homepa Touek 02Ha4aloT paitoHbl Habnoaenuit: T — negHuk Peguenko, 2— Antan, 3 -
MonsapHein Ypan, 4 - xp. Cyntap-XanTa, 5— CkaHawHaewn, 6 —Hoean 3emnn, 7 - 3emns
®paHua-Uocudpa, 8— 3anagHbin LUnnubeprex, 9— AutapkTuaa, MupHen, 10— Anbnbl,
11 — xp. 3aunuiicknin Anatay

Berauciaennsie no 31oi Gpopmysie BeIMYHHBI TasHHsS OKa3BEIBAIOTCH
3aBBILICHHBIMH B PaiioHAX M B TOABI ¢ OONBIIMMH (TPOTHB CPETHETO)
3HAYEHMAMH PaJMALMOHHOTO OanaHca, CKOPOCTH BETPA U BJIAKHOCTH
BO3/lyXa W 3aHH)KEHHBIMU TIPH MEHBIUUX 3HAYCHHAX 3THX IIOKa3aTenei.
Omnaxo, KaK M [Py pacyeTax 3a KOPOTKHE OTPE3KH BPEMEHH, TEMIIEpaTypa
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Yactop 2. CHeskHbIii TOKPOB Ha Jie/JHHKaX

BO3/lyXa BHOBb OKa3bIBaeTCA JOMHHHPYIOMUM (axkropom. B 3Tom ciryuae
3HauCHHUE ee BO3pacTaeT €lie W MOTOMY, YTO TeMIleparypa BO3ayXa B
3HAYUTEIIBHON CTeneHH ONMpeAenseT MPOJOKHTEIbHOCTh epHoa
a0iALHH. B IHM ¢ NOJOXUTENbHOH TEMMEpaTypoil Bo3oyXa MOTOK
JTYYHCTOH HEPIMU PAcXOAyeTcs Ha TasHWe, a B JHH C OTPHUIIATENBHOM
TEMIIEPATYpOH 3TO TEIJIO HAEeT HAa MPOTpeBaHWE CHEra H JbJa H
TIPUTIOBEPXHOCTHOTO €lIOst BO3Ayxa. Pe3ynsTaTtoM 3TOro oKassIBaercs
XOpoIlias CBA3b MEXY TassHUEM U NPOAOKUTENBHOCTBIO MEPHOIa abIIsImu
(Hoinkes, Rudolph, 1962).

Kaxk Bunzo 13 popmynsl (7), 3aBUCHMOCTE MEXKITY TasTHUEM U TeMIIe-
paTypoii Bo3iyxa He nuHeitHa. D710 eme B 30-X ronax nmokasan X. AJlbMaH
(Ahlmann, 1940) na ocHoBaHuH HUCCITENOBaHAH Ha TenHuKe CTHTTENAIb B
Hopserun. BornyTslii xapakrep paccMaTpHBaeMOi KpHBOH MOBTOpPSET
TAaKyI0 K€ BOrHyTYy10 ()OpMY KPHBOH CBS3H CPEIHHX JIETHUX TEMIIEPATyp
H CYMM II0JIOXKHTENbHBIX TeMneparyp Bo3ayxa. [locnennee A H. Kpenke
u B.I'. XonakoB 00BSCHSIOT YMEHBIICHHEM IPAIHCHTa BEJIHMYHUHBI TI0JI0KH-
TelbHbIX TEMIIEPATYP BO3AYXa C TIOHMKEHHEM CPEIHMX JIETHUX TeMIlepa-
TYp H3-3a CONPOBOKAAIOIIETO ITOT MPOIECC YBEIWYCHHS YUCTa JHEH ¢
TEMIIEpaTypoil HUKE HyId.

AHanoru4Ha U CBf3b TafgHHA ¢ a0COMOTHOH BhicoTOH. CpemHss
TeMIIepaTypa JETOM YMEHBIIAETCS ¢ BBICOTOM IMHEIHHO, HO 3aBUCUMOCTh
CYMMbl MOMOXKHTENBHEIX TEMIIEpATyp BO3IYyXa H, Cle/0BaTelbHO,
3aBMCHMOCTb TasHUA OT BBICOTHI UMEIOT KPUBOIMHEHHYI (BOTHYTYHO)
dopmy, T.e. ¢ Bo3pacTaHWEM aOCOMIOTHOM BBICOTHI BEPTHKAIbHbBIE
IPajlUeHThl ITHX MOKa3aTeNed yMeHBIIAITC.

PaccmoTpeHHBIE CBA3U TassHUA U TeMIIEPATYPhI BO3AYXa MOTYT OBITE
NIPUMEHEHBI UL PEKOHCTPYKLIMH TassHUA CHEra W J1bJa 3a MPOLLTEIE TOIEI
N0 MMEIOIIHMMCA 3HaYCHWAM TEMIIEpaTypbl BO3AyXa 33 JIETHHE MECHIIEL.
MHorve METEOCTaHIIMH, PACHONOKEeHHbIe CPABHUTEIBHO HEIAIEKO OT
JIEIHAKOB, HMEIOT UTHHHEIC PAIbl TEMIIEPATYPHBIX U3MEPEHHIH, KOTOPBIC
MOXKHO HCIIOJIB30BaTh I8 3ToH uenu. [locnenoBarensHOCTE ASHCTBHA
TakoBa. iMes maHHBIe HAOMIONeHHH Ha JIeJHHUKE B Te4eHHE XOTH OBl OHOTO
ce30Ha aOJIALNH, CTPOAT KPHUBYIO CBSI3H MEXY CYMMOH MOMOKHATEIBHBIX
TeMIeparyp (MIH cpelHeil lleTHell TemmepaTypo#) HAa 3TOH BEICOTE H
BEJIMYMHOM TasHUA CHEra WM JibJa. 3aTeM HaXOaAT CBS3b COOTBETCTBYIO-
IIEro TEMIICPATypHOI0 II0Ka3aTeNs Ha NeIHUKE U Ha Omkaiiiel npe-
JHHKOBOM METeOCTaHLMH. YeM TecHee NoCneaHss CBA3b, TeM Doee yCTol-
YHUBBI BO BPEMEHHU 3HAYEHHMS BBICOTHBIX FPaJMEHTOR TEMIIEPATYpHl U
BJIAKHOCTH H T€M HAJIEKHEE pacyueT TAsHHS Ha TETHHUKE 32 TPEKHHE TOJIbL.

W3noxenHas MeTOaHKa HAXOOHT YCIEIIHOE NMPHMEHEHHE NpPH
PEKOHCTPYKLHH BETMYHH TaSTHUS HA MHOTHX JieTHHKaxX. OJTHAKO, pacCUMTaB
TAKUM IIyTeM TasHUE, MBI elIe HHYET0 HE MOXKEM CKa3aTh 00 abmisuuu
13 QUPHOBOH 061aCTH €THUKOB, TaK KaK HEW3BECTHA 0TI TAJOH BOJEL,
nomeameii B crok. Ilpome oO6CTONT A€n0 ¢ A3BIKAMHU JICTHUKOB, Il
TOIYYCHHBIE BEIMYMHbI TASHUS MOYKHO TIPHPABHATH K aOJIAIIHHA.
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INIbaoobpaszoBaHue BHYTPU CHEXHO-(hDMPHOBOW TOMLLM

[TosiBJIeHUE BOJIBI B CHEXHO-(DMPHOBOI#A TOJIIIE JIEIHAKOB, €€ HHMHIIb-
Tpalus U JaTbHeHIIee 3aMeEp3aHne NPUBOJAT K 3HAYNTEIBHBIM H3MCHE-
HHAM Ta30BOTO COCTaBa BO3AyXa, TAaK KAaK KHCIOPOI M B OCOOEHHOCTH
yIJIEKMCIIBIH Ta3 XOpOIIO pacTBopumsl B Bozie. Ha ydacTkax 3amep3aHus
TasIBIX BOJI BO3IYIIHBIE BKITIOYEHHS 000rallleHbl BBIICIMBLIMMUCS Fa3aMH,
a ¢ YMeHbIIIeHHeM JI0JIH YYaCTHS TalblX BOJ B JIbJI000OPa30OBaHNHU Ia30BBIit
COCTAB BO3AYLIHBIX BKIIOYEHHH Bee Gosblie NpubmnkaeTcs k atmocdep-
fioMy. Ha 3TOM OCHOBaHHH TI0 XHMHYECKOMY aHAIHM3y BKJIHOUEHHOTO B
nel BO3AyXa MOXHO ONpPENENATh yHaCTKH NPEHMYIIECTBEHHOIO 3aMep-
3aHMA TAJBIX BOJ.

TTonodHele Habmonenus Ha DMEOpyce MPOBOJMINCE HA BHICOTAX OT
3200 mo 4200 m (Onepenenue Dapdpyca, 1968). Bo Becex 00cIe1oBaHHBIX
o6pa3uax (QUpPHA M NbJA KOIMYECTBO YIIIEKMCIOrO raza BO MHOTO pa3
IPEBBILLANIO eT0 coneprkanue B arMocdepe (0,03%). Bonsmme Beero (0,65%)
YIJIEKUCIIOTO Ta3a COAEPKAIOCH B HHHIIETPALHOHHO-KOHKENAUHOHHOM
by 0113 GHPHOBON MTMHMY, TIE TAJBIX BOJ YPE3BBIYAHHO MHOTO, @ CTOK
OTHOCHTEIBHO HEBENMK. B 3TOM JIbae W Kuciaopoja oka3anock Ha 2%
foubmie, 9em B armocdepe. Ha s3pike nennuka [Napabamm conepxanue
VIJICKHCIIOTO Ta3a ymeHbinanock ot 0,34% wHa seicote 3700 M 10 0,23%
Ha BeIcoTe 3200 M, 4TO CBHIETEILCTBYET 00 YBEIUUEHHH TOTH CTOKA BOJIBI
M YMEHBIIIEHUH BEPOATHOCTH €€ 3aMep3aHHs C NepexooM Ha Oonee HU3KHe
ypoBHH., B WHOWIETpaLMOHHOM (HpHE YTIEKUCIIOro ra3a COIEpXkanoch
okono 0,21%. Menbuie seero (0,17-0,20%) yriekucnoro rasa 6su10 B
HAJIOKEHHOM JTb1y Ha BbicoTe 4200 A, 9TO MOXKHO OOBACHHTE CPABHUTE 1b-
HO MaJsioi MHTEHCHBHOCTBEO TASHUS H B TO 5k€ BpeMs IUIOCKOCTHBIM CTOKOM
OOoMbIlIei yacTH TaubIX BOJ H3-3a 3HAYMTENBHOIO YKJIOHA.

[Mpusenennsie mHpsl rOBOPAT 0 OONBIIOM yYacTHH TalbIX BOA B
npoleccax IbI000pa3zoBanus Ha npdpyce. O4eBHAHO, HACKIIIEHHOCTD
YIIEKHUCIBIM Ta30M BKITFOYEHHOIO B JIe]] BO3IyXa BIOIHE MOKET CIYKHTh
KOCBEHHBIM IMOKa3aTENeM KOIWYEeCTBa TaJbIX BOJ, YYaCTBYIOIIHX B
Jb1000pa30BaHHH.

JIboo0pa3oBanie BHYTPH TONLIM IPOUCXOOUT B TEUEHHE BCETO
TIepHo/a TasHHs. MOXHO BBIIEIMTE TPH OCHOBHBIX JTala IbJ000pa3oBa-
HILA: BeCeHHee, IeTHee U ocenHee. BecenHee b000pa3oBaHKe MPOKCXO-
[UT B CAMOM HadaJle TassHHs, KOTJIa TOJIIIa CHera 00agaeT 3HAUUTEIbHBIM
3aMacoM XoJ07a, KOTOPHIN pacXomyeTcs Ha 3aMep3aHue npocayuBaro-
LIMXCA BOJ, 4TO BeJIeT K YBETHUEHHIO IIOTHOCTH H MOABJICHHIO JIEAAHBIX
BIUTIOYEHMIT B cHere. [1epexol K TeTHeMY J1b000pa30BaHHIO, KaK MPaBHJIo,
COBIMAJAET C HAYAJIOM MHTCHCHBHOTO TasHusA. B 3T0 Bpems Taible BOIBI
NOCTHralT HEMPOHHUIIAEMOTO XOIOAHOIO IbJd M 3aMEpP3al0T Ha €ro

211



Yacrtp 2. CHexHbIii TOKPOB Ha JieJHHKAX

MIOBEPXHOCTH. JlanbHeHlue MopuMy Tanoi BoJAbl YACTHYHO CTEKAIT IO
9TOMY I'OPH30HTY, 4 YACTHYHO 3aMepP3at0T, TaK YTO TOJLIUHA ero B TeYeHUe
JeTa MEIUIEHHO pacTeT. K KOHIIy nmeTa OCHOBHas 4acTh TallbIX BOJ W3
(bHPHOBOH TONMIM CTEKAeT, a BHYTPH HEE OCTAECTCHA CPAaBHUTEIBHO
HeOOoIbLUIOE KOMHYECTBO JKHAKOH BOIBI, 3aMEp3alomei OCEHBIO C
HACTYILICHHEM XOJIOAOB.

Bnaroconepkanue ¢upHa mepen ero OKOHYaTETBHBIM 3aMEpP3aHHEM
COCTABMIET HECKONBKO MPOIEHTOB. [IpH HaTW4IHH YKIIOHa TIOBEPXHOCTH U
BOZI0YTIOPHOT'0 TOPH30HTA MOYTH BCS BOJIA CTEKAET, U (UPH COIEPXKUT HE
6onee 2% Bnaru (TieHodHas Boma). M IHMIIE B MecTax 3acTos TalbIX
BOJl TOPU30HTBI MOTYT OBITH HACHIIIEHBI HMH, OTYETO BIArocoAcpkKaHHe
dupHa 31eck MpUOMKaeTCs K MakcUMansHOMY — 15-20%.

ITpy HeGONBILIOH MOITHOCTH (PUPHOBO¥ TOMIIH, HE IPEBBINIArONICH 1 M,
OCHOBHO€ J1b1000pa30BaHHE MPOHCXOAUT JIETOM Ha MOBEPXHOCTH JIbJA,
CHJIBHO BBIXOJIOXKEHHOTO 3a 3MMY IHOJ TaKUM MaJIOMOIIHBIM IOKPOBOM
¢upna. Haobopor, mpu Tommune GupHa B 101 1 Gonee neTHee 1b1000pa-
30BaHHE OTHOCHTEIBHO Mas0 (BBIXOJa)XUBaHHIO JIbJa NPEHATCTBYET
MOUIHAs (PUPHOBasA TOJIA), 3 OCHOBHOE 3HAYCHHE MMCIOT BECCHHEE H
oco0eHHO oceHHee MbI000pa3opanue. CaenoBaTelbHO, [10 Mepe yBelIHde-
HuA TommM (upHa, kak ykaseBaeT E.H. Ilpikun (19626), Bce bonbiee
KOJTMYECTBO CTAABIIETO CHETa MIET Ha BHYTPEHHEE NMUTAaHUE JICIHHKA, a
CTOK U3 (PUPHOBOH 00JIACTH YMEHBIIACTCA.

COOTBETCTBEHHO B 30HaX ()HPHOBOTO MHUTAHHS OCHOBHBIMH BHIAMH
TB1000pa30OBaHUA CIYXKAT BECEHHEE M OCEHHEE, a B 30HE JICASHOTO
NMUTaHHA — JeTHee. B mocnenaneM cioydae oceHHee JibIo00pa3oBaHHe
urpaet OOJBIIYIO POINb MHIIb HA TIIOCKHX yYacTKaX 3acTaWBaHHA TaJbIX
BOJ, TA€ OHH NPEBPAMIAIOTCS B JiE JHIIs C HACTYIUIEHHEM MOpPO30B B
KoHIIe 1eTa. B o6macTu abnsiiny B IepBoii OJOBHHE JI€Ta, TIOKa CE30HHBIH
CHEHBIH TIOKPOB €III€ HE CTasil, Ha TIOBEPXHOCTH JIbJIa H TO]T HUM Takke
MPOHCXOAMT YaCTHYHOE 3aMEP3aHUe TANBIX BOI U 00pa3yercs JOIONHH-
TensHBIH cioll nbaa. KonudecTBo Tanoro HHQHIBTPAIIMOHHOIO JbJa
MOKeT OBITE Hake OOJplIe, 9YeM B 30HE JIeJIHOr0 MMHTAHHA, KAaK 3TO
Habmomanoce, HampuMep, Ha Jeguukax xp. Cynrap-Xasra u 3eMiu
Ppanna-Hocuda. OnHako B cepellHe WIH BO BTOPOH II0JIOBHHE JIETa IIOCTIE
HCYEe3HOBEHHUS 3/IECh CHEKHOTO MOKPOBA 3TOT Jie/l TAKXKE CTAHBAET.

Buympennee numarnue, U1y NoBTOPHOE 3aMep3aHUe TaJOH BOJBI B
Tonmle (GHpHA U NbJA, ¢ FTHAPONIOrHYECKOH TOYKH 3PeHus npeicTapiseT
00BEM TalbIX BOJI, KOTOPbIE HE YYACTBYIOT B JIEHHKOBOM CTOKE JAHHOIO
rona. BHyTpeHHee nuTaHue e HUKOB 3aBUCHT OT COOTHOLLIEHUS BbiNaia-
JOIIMX TBEPJIBIX H XKUIKHUX OCAIKOB, HHTEHCUBHOCTH TasiHUS, TeMIIepaTyp-
HOTO PeXXHUMa H CTPOeHHS CHEXKHO-(DHPHOBOH TOMIIHM, YCIOBHI CTOKA TaJbIX
BOJ M3 obacTH nuTaHus JegHuka. Ha neanukax ¢ tersibiM GUPHOBBIM
THUTIOM TBO000pa30OBaHUsl BHyTpeHHee nutaHue coctaiaser 10-20%
00IIero Kolu4ecTBa TalbIX BOJ, a HA JIGTHUKAX C XOJIOAHbIM (HPHOBLIM
THIIOM JIbJ000pa3oBaHHa MokeT pocturatbh 50% u Gonee.
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Tabnuua 2.13

COOTHOLEHWe pa3nNUYHbIX BUAOB BHYTPEHHEro NUTaHUA
negHukoB TaHb-lWana, 2/cm? (UbikuH, 1962)

AbGC. 3oHa TonumHa BenuuuHa JIbI000pa3oBaHusl
BBICOTA, thupHa,
M cM
BeceHHee | JIeTHee | oceHHee | cymMMa
Ilen i TyrokcyilcKHi e JHHK
3730 |JlemstHOTO 30 0,2 11,2 — 11,4
IHTaHUsL
3775 |PupHOBOIO 320 4,5 3,2 9,3 17,0
MUTAHUA
4190 |®upHosoro 35 0,1 5,6 0,5 6,2
TIMTAHMS
Jlennuk Cepeprbii AnryTep
3975 |JlegsHOTO 0 - 10,1 — 10,1
IMUTaHUS
4075 |®upHoBoro 350 7,6 5.9 6,3 19,8
ITHTAaHWA
4175 |®upHoBoro 85 .29 9.8 2,3 15,0
[MATAHHS

AGCOMOTHBIE BEIMYMHBI BHYTPEHHETO THTAaHMUs JICJTHHKOB MOTYT ObITh
J0CTaTOYHO BeNMKH. B obnactsx nutanus neauukos [lomsproro Ypana
(Onenenenue Ypana, 1966) oun nocturator 10-15 2/em’, a ipu nepecuere
Ha BCIO ILIOLIAML JeAHHKa — 2,54 2/cv’. B pailioHaX MOPCKOTO KiMMara
3HAYMTEILHYIO JOIIO BHYTPEHHETO THTAHHS MOKET COCTaBIATh PUIbTPA-
1M Ta/lbIX U JOXKIEBEIX BoA. Tak, Ha TeIHWKOBOM Ioje J[KyHo, pacmo-
noxkenHoM Ha beperosom xpeGre Ceseproit Amepuku (Miller, 1962),
CKOPOCTh GHILTPAIMH TIPH A0XKAAX PE3KO BO3PACTaeT U OCHOBHAA 4acTh
NPOCAYIHBAIONIMXCS BOJ 3aMep3aeT Ha NTybuHax 6-12 m.

ITo pacueram E.H. llpikuna (1962) mns neanuxos Taup-Ilans,
HauboIbIIel BeMYMHBI BHYTPEHHEE IUTaHHUE TOCTUTAET B CPEIHEH JacTH
bupHOBO# 061acTH, IIaBHEIM 00pa3oM 3a CYET OCEHHETO JIbI000pasoBa-
HUA (Tabm. 2.13). Belle 5TOro ypoBHs BelIMYHHA BHYTPEHHETO IIHTaHUA
CHHJKAeTCA M3-3a YMEHBIICHHS CHEXHO-(QHPHOBOHM TOJIIH, a B 30HE
NeITHOTO MUTaHKUA — U3-32 OOMBILIEH QOJIH CTOKA TallbiX BO/I.

[TonsiTHe 0 BHyTpeHHEM NMHUTAHWK NeaHukoB BBen I1LA. Lllymckui
(1964); on npenoxun Ans ero pacyera NOBTOPHO H3MEPATH [LIOTHOCTh
CHEXHO-(DUPHOBOMH TOJIIIH, CKOPOCTh €€ OCelaHHs, TOBEPXHOCTHBIC
nedopmanuu pactsxenus — ckarus. A.b. baxkes (1973) paspaboran
CXEMY NPHOJIMIKEHHOTO pacyeTa BHYTPEHHErO IIHTaHHs 10 IBYKPaTHBIM
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Tabnuua 2.14

Pacuer konuuecTBa Bogbl, yyacTBOBaBIUeN B Npeobpa3oBaHMKu (DMPHOBOW TOMLUM B Npouecce TasHWA Ha

Yacts 2.

Cuesxnpriit NMOKPOB Ha JeJHHKax

Inasa 2. CHer Ha JeAHMKax B mepuoj aG.asuuu

HOXXHOM cKnoHe Jnbbpyca*
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NPUHATO paBHBIM 500 MM JI1s BCETo K3KHOTO CKIIOHA,
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% ° e ¥%|p ® Puc. 2.30. MpuHuMnuancHas

4 * n cxema pacuyera BHYTPeHHero
¢ ow . NUTaHWA NeaHuKa

| 7 * CocTaBneHo COBMECTHO C

— /’ 7 A.B. BaxeBbiM
y MoAcHeHUs CM. B TEKCTE

HAOTIONEHHSM B KOHTPOJIBHOM ITypde — B Hadasie ¥ KOHLE IEPHOA TATHUA
WIIH J1a%e OJHOKPATHO C MOCTETYIOMM JOCYETOM. DTy CXEMY MOSCHACT
puc. 2.30, rae C_— ronoBas akKyMyJIsALUs, H3MEPEHHAA B JICTHEM urypde,
IUTIOC JIETHHE OCAjKH 110 OCAIKOMEpPY MM MPUMEPHOMY pacdety; E —
JcrmapeHde, KOTOPBIM BO MHOTHX CIydasX MOXHO MpeHeOpeub 3a
MaJoCThbi0; M — 00Iee TagsHHE, TMOJYYECHHOE Ha OCHOBC PECUYHBIX
M3MEpEeHMIl HUIH pacyeTa [0 CyMMaM JIETHUX TEMTIEPATYP; § — HECTAsBLIMI
OCTATOK CHEra, HIIH Macca Ce30HHOTO CHEra, He MepeLieas B KHAKY0
tasy, onpenensercs pacuerom; B, (f) — uncTsIi IpHpocT GUpHA, HHKCH-
POBAHHBIN B OCeHHeM 1ypde; ¥ — BHyTpeHHee HH(HILTPALHOHHOE b0~
00pa3oBaHHE — Macca TalbIX BOJ, 3aMEP3IIHX B TCKyLleM IOJOBOM ClIOe
10 OKOHYAHHH TAAHHS, BBIYUCIAETCS C HCIOIB30BaHHEM JIAHHBIX JISTHEIO
M OCEHHEro MIyp(OB; ¥ — 4acTh TATBIX BOJ TEKYIIETO rojia, MPOHUKIIHX H
3aMep3IIHX B QHPHOBBIX CII0SX MPOILIBIX JIET, ONPEACASTCS TOBTOPHBIMU
U3MEPEHHAMH B OIHOM M TOM JKE€ TOJOBOM CJIOE€ B JIETHEM H OCEHHEM
mypgax audo cpaBHeHHEM ILIOTHOCTH B HECKOJIBKHX MOCNIETHHX CII0AX B
OIHOM M TOM K€ mypde ¢ y4eToM YIUIOTHEHHA 3a CueT ocelanus; [ —
TOJI0BO# IIPHPOCT BEWIECTBA B TOJIIE 10 OKOHYAHNH TasHHUSl, BKIFOYAFOLIHI
YHCThIH IpHpOCT GupHa B (f) ¥ BHyTpeHHee HHQHIBTPAUMOHHOE TTaHHE
B HUKENEKAIIUX CJI0AX V, ONpEeAeaseTcs pacueToM; R — CTOK TajbIX
Box. O4eBHIHO, MOJHOE BHYTPEHHEE MUTAHHE JEAHUKOB § = ¥ + y.
OcTanbHele pacueTHBIC COOTHOIICHHSA XOPOLIO BHIHbI U3 PUCYHKA:

C=m+E+s=R+E+]
B"(f):S+K R:m_Ss
I[=Bf) +y=s+S.
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Yacrtp 2. CHesxHblii TOKPOB Ha JieJHHKaX

Hauvasto paspa6otku 31010 MeToa ObLITO MONOKEHO paboTaMu Haluei
sxcneuMK Ha Jnbopyce. Jletom 1962 1. B nsiTv TOMKaxX I0KHOTO CKJIOHA
Onbbpyca Ha BeicoTax 3770-3980 m ynanocs noacuurars ([Icapesa, 1964)
KOJIMYECTBO BOJBI, CTEKILIEH M, BEPOSTHO, 3aTPAYeHHOH Ha 00pa3oBaHUe
JIbJia B HUKeNexXarel Tomue dupHa (Tadim. 2.14).

[NoacyeT KoMMYECTBA BO/IBI, yIAaCTBOBABIIIEH B NpeoOpa3oBaHHH (Hp-
HOBOH TOJILM B HPOLECCE TasHUS, TPOBONMIICA CAESTYIOIIMM 00pa3zoM.
MakcumanbeHOE CHEIOHAKOILUIGHHE CKIIABIBANOCh M3 ABYX BEIHYHH —
3HMHHMX M JIETHUX OCanKoB. HecTasBUIMit 0CTaTOK pacCYMTHIBAIICS ITyTEM
YMHOXKEHUs TONMIMHBI €108 (UPHA, OCTABIIErOCs B KOHIIE CE30Ha abi-
IIUH, Ha COOTBETCTBYIOIIYIO IUIOTHOCTB C yIETOM KOJIMYECTBA JIbJa, COIep-
JKalerocsi B 3TOM OCTaTKe B BUAE NeOAHBIX Kopok. Konuuectso crekimeit
BOJIbI OBLTO MOJYYEHO KaK Pa3sHOCTh BEJIMYMH MAKCMMATLHOTO CHETOHA-
KOIUTEHHS M HECTAABILIETO OCTATKa, CIIEI0BATENLHO, HE YYUTHIBAIACH BOJIA,
3aTpayeHHas Ha yBeNUYeHHe MIOTHOCTH ocTarka. KoaH4ecTBO BOIBL,
HeoBXxoauMoe I yBeNHYEeHHS IUTOTHOCTH, TTOJNYYEHO MyTEM YYETa BOJbI,
noLueanIed Ha H3MeHeHUe TUIOTHOCTH HecTassluero ocratka oT 0,41 mo
0,55-0,59 2/cm’. KonuuecTBo crasBIIEro cHera cKnaablBaIoCh W3 KOJNH-
4eCTBa CTEKIIEH BOJIBI U BOJBI, 3aTPAaYCHHON HAa YBEJIMYEHHE IUIOTHOCTH
ocrarka. JJONONHHTENLHOE KOIHIECTBO BOJBI, HEOOXOAMMOE IS TIPEB-
paiueHus (pUPHOBOrO OCTaTKa B JieJ, OBLIO MOACYMTAHO MyTEM yUETa ee
KOJIMYECTBA, KOTOPOE HEOOXOAMMO [UIA YBEIMUYEHHUS TJIOTHOCTH OCTaTKa
ot 0,55-0,59 2/cm’ 1o nnoTHOCTH MHOMIBETPALUMOHHOIO JIbJa, PaBHON
0,88 2/cm’.

Amnamusupys tabn. 2.14, nerko 3amMeTHTh, YTO KOJTMYECTBO BOJbI,
TIOIICIIIEH HA YBENWYCHHE ILIOTHOCTH (PUPHOBOH TOJMIIH, MPOMOPLHO-
HaJIbHO BETMYMHE HECTAABIIETO OCTATKA (T.€. HHPHIETPAIUOHHOE YILIOT-
HCHHE II0BCIOly MPOUCXOIUT OJHOPO/AHO). BOMEIIE BCEro CTEKILEH BOABI
B TE€X MECTaX, I7ie HECTAsIBIIMH OCTATOK CE30HHOTO CHera Hepenuk. Ha
3TOM OCHOBaHHMH MOKHO MPENINONarars, YT0 B TAKMX MECTaX MOLIHOCTB
(HpHOBOI TONLLM OTHOCHTEBHO MEHbIIIE, 4 3HAYUTEIIBHAS YACTh CTEKIICH
BOZEI (B 0CODEHHOCTH Ha BEIcoTe 3770 M, HeqaseKo OT (GHPHOBOI TMHNH)
HJIET B CTOK.

B 1963 r. nomo6HbIe HabMHOAEHHMS OXBAaTIIIH H 60/IE€ BHICOKHE YPOBHH,
BILIOTE 10 BRICOTH 4500 M. Jlanueie Tabn. 2.15 noka3eIBaloT, 9TO Ha
IKHOM CKJIOHE JbOpyca B npeaenax BoeicoT 4100-4500 m konuuecTsa
CTEKILEH BOIBI HECOM3MEPHMBI C HECTASBIIAM OCTaTKOM TEKYIIETO TOIa.
[Toutw BCe Taible BOMIbI (M3-3a KPYTH3HBI CKIIOHA) CTEKAIOT OTCIONA, YTO
NPHBOIMT K OTCYTCTBHIO Ha 3THX BBICOTaX (DMPHOBOH TONIIHN H K HHBEPCHH
IIISALMONIOTHIECKUX 30H Ha Dnebpyce.

Crekarowiye co CKJIOHOB Talble BOALI B NIEPBOH MMOJOBHHE MEPHOA
a0JIAIMK CKAIUIMBAKOTCA B CHEXXHO-(DUPHOBOM TOJIIIE HA JIEXKAIIMX HHXKE
TUIOCKHX (DHPHOBBIX MONAX, YTO BBI3BIBACT 316Ch BPEMEHHOE YBEIHYEHUE
BOJI03aI1aca B CHeKHOM nokpoBe. Ha Bepxuem ¢upHOBOM moiie Dnbbpyca,
pacmonoxeHHoM Ha BeicoTe 4000 M ¥ OCHOBaHMS KPYTOTO FOKHOI'O CKIIOHA,
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Tabnvua 2.15

PacueT KonuyecTBa BoAkl, o6pazoBaBlleidca B pe3ynkrare
TasHWUA CHera Ha KOXXHOM CKnoHe 3nbbpyca neTtom 1963 r., 2/cm?

Abconor-  |Makcuma- |Hecrass-  [Komuye- |Komiuect- |Kommae-
Has BBICOTA |JIBHOE TIHie CTBO BO BOIBI, |CTBO
(M) H CHETOHa- |OCTAaTOK  [|CTEKILUEH |mowuemiiei (cTasiBlIIero
pemed KOIUIEHHE [CE30HHOTO |BOOBI Ha CHera

C yUeTOM |cHeTa yBEITHUHYE-

JIETHUX HUe

0CaIKOB TUIOTHOCTH
3700, ckinoH 138 - 190 — 190
3780, mone 191 88 103 24 127
4000, nosie 257 181 76 23 99
4100, ckioH 117 6 111 1 112
4300, ckioH 86 8 78 1 79
4500, ckiron 64 9 55 1 56

BOJI03aMAac B TOMILE CE30HHOIO CHEXHOIo MOKpoBa ¢ 24 Mas 1o 3 urond
1963 r. yBenmmuuncs Ha 430 mu, a 0CafKkoB 3a 3TO BpeMsA BBIANIO JHIIb
150 mm. danee, BrtoThs A0 7 aBrycTa, HECMOTPA HA HHTEHCHBHOE TasHUE,
BO/I03aMac B TOMIIE CE30HHOTO cHera Bo3poc emle Ha 150 awm, 1 poBHO
CTOJIBKO € 3a 3TO BpeMs BhIMano ocanxos. M ymme B aBrycre, korna
TaJIble BOJBI MMPOMOYHIIH BCHO CHEXHYIO TOJLIY, Hadacs OBICTPEIH CTOK
BOJBI 3a npeaens! ¢pupHOBoro nons. Bojosanac B cHEXHO-(QHPHOBOH
TOJIIIE 3a nepHoA ¢ 8 aBrycta mo 7 ceHTa0pa ymeHpnicsa Ha 920 .

Takum 06pasoM, IUIOCKHE QHPHOBBIC OIS HA TOPHBIX JEJHUKAX
CITY’KaT €CTECTBEHHBIMH PETYJIATOPaMH CTOKA, @ B TOfibl C MAJIOH UHTEH-
CHBHOCTbIO TasHHA MOTYT 3HAaYHTEIBHO OCNabmnsATh CTOK 3a Mpejelibl
00MacTH aKKyMyIISIHH.

OueBnHO, UTO CTOK U3 (PHPHOBOMN 00TACTH PaBEeH Pa3HOCTH MEXIY
KOTMYEeCTBOM CTasBILEro 37ech 3a MepHoH abnsAuu cHera U GupHa U
BEITMYHHOM BHYTpeHHero nutaHus negHuka. Kak Tta, Tak W apyras
BCJIMYHHBI OTIPENIENIAOTCA C U3BECTHHIMH TPYIHOCTSAMH, ITOITOMY TaHHBIE
0 CTOKe U3 obnacrell MUTaHMUs NETHUKOB B JINTEPATYPE BCTPEHAIOTCS
penko. IToneiTka noao0HBIX pacdyeToB ObUIA IPEAIIPHHATA HA JIEIHHKE
®enuenko (Jlemuuk Oequenxo, 1962, 1. 2), rie i onpeaeieHns oobema
CTOKa M3 00/1aCTH NUTAHKA 10 AaHHEIM 3a 1958 1 1959 1T. OBIIH NOCTpOEHE!
ABa rpaduka 3aBUCMMOCTH pacxojia CHera Ha TasHHE M HMCIapEHHE OT
abCOMOTHOM BBICOTHI (METO/IMKA BEIYMCIEHHA BETMYMHBI PACXOa CHera
He nmpuBenena). O0beMbl cTOKA U3 PHPHOBOH obnacTu neauuka OegueHKo
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3a 311 roasl 66utH paeusl 0,012 1 0,016 ku’, 4TO COCTABIAET COOTBETCT-
BenHO 11 1 13% CymMMBbl HAKOTIMBIIMXCS 3a roJ OCaaKOB (B TOM YHCIIE
okono 2% cHera ucnapsieTcs, Kak 3T0 ciejyeT U3 yd4eTa COOTHOIICHHS
CyMMBI TeIUIa, HAYLWIErO Ha TasHue  ucnapenue). CTok u3 GupHOBOH
obnacty enauka MeueHKo COCTaBNAET IUIIE 3% CTOKA U3 BCETO JICAHH-
KOBOTO DOacceiiHa.

CTekaHHe BO/IBI 110 CKJIOHY TIOI CHEroM HJIET OBICTPEE BEPTHKAIBLHOIO
npocaunanms (Komapos, 1956). B cHexHO-QHPHOBOH TommIE OBICTPO
obpasyeTcs cucTeMa KaHAJIOB M MPOMCXOIHUT cOeraHne TalbIX BOA, a IO
Mepe IPHOTIKEHNA K QHPHOBOH TMHUM 3HAYMTE/IbHAA YacTh HX Tonajaer
B TPELIMHBI M TIPOAOJDKAET CBOE JIBIKEHHE BHYTPH JeHUKA. OHAKO Ha
GOILIINX BEIPOBHEHHBIX YIACTKAX C MAJIBIM YKJIOHOM B 00JIACTH MUTAHUSL
BOAK3H PHPHOBOH TMHUH BO3MOXKHO 3aCTAHBAHKE TANBIX BOJ M HACKIILE-
HHMe UMHU CHeTa.

C NOBLILICHHEM BJIAKHOCTH CHEra IIPOYHOCTH €r0 YBEIHYHBACTCS,
NPH4MHON TOMY CITYKHT BO3HHKHOBEHME KANHIULAPHBIX CHJI Ha CTBHIKAxX
neasHbIx 3epeH (Mockanes, 1966). OnHako Tak MpoIoLKaeTCs THIIb 10
TEX MOp, II0Ka BIaXHOCTb CHETa HE TMPEBLICUT €r0 MaKCHMMaJIbHYIO BOJIO-
yIepKUBaONIyI0 crnocobHocTh. [Tocne 3TOoro mpoYHOCTL CHETA PE3KO
YMEHBILAETCS, OH TIOJTy4aeT CIIOCOOHOCTb PACTEKAThCA Aae IPH HeOOomb-
IIMX YKJIOHAX moBepxHocTH. OOpasyromasics B pe3ynbTare HachIICHUsA
BOJION «CHEXKHO-JIE/IHAS KAIlIay BO MHOIUX CIIy4asX HauMHACT TCYb yiKe
npu yrie HakioHa 1°. Tak BO3HMKAIOT cBOeOOpasHbie r'MApPOHANOPHbIE
JTABHMHEI, NePeHOCSIIHe GONbIINE MacChl CHera U3 GUpPHOBOH 00macTH B
00macTh a0JIAIMH H 3a Npeelsl JEIHHKA.

O6pa3oBaHI0 TAKUX JaBHH Ha JETHHKAX CMOCOOCTBYIOT MAlbIi
YKJIOH TIOBEPXHOCTH, NPUBOAAILMI K 3a/I€PKaHUI0 TAIBIX BOJ B CHETE,
HENPOHHIIAEMAst TIOACTHIAONIAs OBEPXHOCTD (XOJIOIHBIH JIeA), CPABHH-
TEJIBHO Manas TOJIIHHA CHEXHOI0 IOKpOBa M UHTCHCHBHOE TasgHHE,
OBICTpO MpHBOAsILee K HachieHUI0 cHera Boaoi. [lomobnbie ycnoBHA
CKJIANIGIBAIOTCA HA MOJIAPHBIX J1EAHAKOBBIX KyTOJax Helalneko OT HUpHO-
BOI1 TMHMK. B nepByto MONOBHHY NepHOoAa abNsauuy OHH XapaKTepPHbI I
YYACTKOB JIE/HUKA, PACTIONIOKEHHBIX HEMIOCPEICTBEHHO HHKE (PUPHOBOH
JIMHHH (B 30HE JIeJITHOTO ITHTAHUs), B CEPEINHE JIETa BO3HHKAKOT B [10JI0CE,
npUMBIKaKoIen K GUPHOBOI MuHUM CBEpXY. Pasmephl TaBHH 3aBUCAT OT
TOJILIMHBI CHEXHOTO MOKPOBA, CKOPOCTH TasHHS H YKJIOHA TOBEPXHOCTH.

«CHexHble 60n0Ta» IMIHPOKO PaciIpOCTPAaHEHbl B HHXKHECH 4acTH
obnactu nmutanus Ha CesepHom octpose Hopoit 3emuu (OneneHenue
Hogoii 3emuin, 1968), HO H3-3a HE3HAYMTEIBLHOTO YKIOHA MOBEPXHOCTH
THAPOHANOPHEIE IABHHBI 3]1eCh CPABHUTE/ILHO PEIKH. HacTo CXOM TakuX
naBuH HaOIIOmaeTcs B ceBepo-3anaaHoi yact I'pennanauu (Nobles,
1961), na babdunosoii 3emie (Ward, Orvig, 1953), Ha 0. Akcens-Xai0oepr
(Miiller, 1962), na IlInuudeprene. Pexe GraronpuATHbIE YCIOBHA IS HX
€X01a CKJIA[BIBAIOTCS HA TOPHBIX JIeAHUKAX. TakHe NaBHHBEI H3BECTHbI
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na nemuukax CesepHoii [IIBewyu, onu onucansl Ha Taus-Llane (S16mokos,
1963). 3meck ¢ MOBEPXHOCTH HEOOBIIMX KAPOBBIX JIEIHHKOB CPBIBAKOTCA
HACcBILICHHBIE BOAOH NIAcThl cHera MHPHHOH 5-10 m, TonUHOH
20-25 em u B AnuHy npepsimaromue 30 ». TomukoM k cxoay THApPO-
HATMOPHBIX JIaBHH YacTO CIIY)XaT CHIBHBIE JOXKAHU, ObICTPO HACKINIA-
HOIIHE TOJILIY BOJOH.

[HIpOHANOPHbIE TABUHBI, CXOIAIINE U3 00/1aCTeH NUTaHUs JIETHUKOB,
YHOCAT ¢ c000# GolbII0oe KOTUYECTBO TETUIA, 4TO CMOCOBCTBYET MOHMKE-
HHIO TeMIepaTyphl JefHUKa B paiioHe GupHOBOH nuHud. BMecTe ¢ TeM
eTMHOBPEMEHHBIH CTOK OOJBIIOro KOJIMYECTBA TallblX BOJI B BHJIE IABUHEI
ocBobOKIaeT OT cHera OOJBIIHE TUTOIAIH JIBJA, YTO CO3/aeT OaronpH-
ATHBIE YCJIOBUS JUIS IIOCNICIYIOMIETO CTOKA M3 HMXKHEH 4acTH 00IacTH
TTMTaHHA.

B 3aKmo4eHHe 3TOH I71aBbl HECKONBKO CIIOB O IVISLMONOTHYECKHX
3onax. Kak M3BeCTHO, B Hallled JIMTEpaType NMPHHATA CHCTEMA 30H,
npewtokenras [1.A. lymckum (1955). Ha xaxnom nenuuke, ecind oH
JOCTATOYHO BEJHK, MOXKET CYILECTBOBATh HE ONIHA, 8 HECKOIBKO 30H
1b1000pa30BaHNs, 3aKOHOMEPHO CMEHSIOMIMX OIHA JPYTyIO MO Mepe
noguATHA BBepX. Hanbonee nonHbii HaOOp 30H IpencTaBiieH Ha [peH-
NAHZICKOM H AHTapKTHUECKOM JIeIHUKOBBIX IIOKPOBAX, [II€ PACTIPOCTPaHe-
HEI BCE 30HBI, 33 MCKIMIOUeHUeM Terioi ¢upHOBoH. [Tocneansas orau-
YaeTCA TEM, YTO 3[6Ch BCA Tola (UpHA H JIBIA JIETOM MpPOrpeBaeTcs
o 0 °C, Toraa kak B xonoaHo# (GhupHOBOH 30HE TeMIepaTypa OCTaeTcs
otpunareasHoi. [To3Tomy xonoaHas QHUpHOBas 30Ha XapakTepHa [uis
JETHUKOB, PACITOJI0KEHHBIX B 00JaCTsIX KOHTHHEHTAIBHOIO KIMMaTa
C MaJBIM KOJTHYCCTBOM 3MMHHX 0CAJKOB H OOJBIINM 3a1TacOM X0J10-
na Bo aeay. HaoOopoT, Tennas ¢pupHOBasd 30HAa pacpoCTpPaHEHa Ha
JeIHHKaX, JEKaNMX B pailoHaX MOPCKOTO KIHMaTa ¢ OOMIBHBIMH
3UMHHMHM OCaJKaMH M TETUION 3MMOil. JTa 30HA 3aHUMAaeT HanOONbIIME
[I0maAn B 06nacTax mutaHua neauukos Ainer, KaBkaza m mogoOHbIX
paiioHOB.

IMpunuio BpeMs BMECTO BBIAEIEHUS MONAPHBIX H YMEPEHHBIX JIEHH-
KOB, TI0JOOHOTO aTbMaHOBCKOMY, TOBOPHTB 0 3aKOHOMEPHBIX Habopax 30H
1bA000pa30BaHUsA Ha JIEIHUKAX B YCJIOBHAX MOPCKOTO M KOHTHHEHTAb-
HOro KimMmara. B KOHTHHEHTaJNBHEIX 00NMACTAX, K KOTOPBIM OTHOCATCS
AnTapkTadeckuii U ['peHIaHICKHI IETHHKOBbIE NOKPOBBI, a TAKKE JIEIHH-
ki LlenrpansHoii A3un u Boctouno# Cubupu, Berpedarorcs (CBEpXy
BHU3) CHEXHasl, CHe)XHO-(DUPHOBas, X0noHas (GupHOBas U JIe/ITHas 30HBI.
Ha nemnukax B palioHax MOPCKOTO KIMMAara MoOJABISIONIYIO ILTOIIAIb
obnacTeil nuTaHus 3aHHMaeT Temnas (GUPHOBas 30HA, HAa OTAEIBHBIX
YHacTKax CMeHstoLlascs 30HOH JIEISTHOTO MHUTAHUS; B HauOosIee BRICOKAX
4aCTAX JIEJIHUKA MHOTJA MOXHO YBHIETh CHEXHO-(HPHOBYIO 30HY.
KoHeuno, B 3aBUCUMOCTH OT aOCONIOTHOH BBICOTHI JICHHKAa BEPXHHE,
Hauboree x0/10/1HbIE 30HBI MOTYT HHOT/IA BHINA/1aTh, @ B CBS3H C MECTHBI-
MH OCOOCHHOCTAMH NMUTAHHS W TasHUA MOXKET HECKOJIBKO HapylaThCs
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7

Puc. 2.31. Tunbl NnbQ000pa3oBaHMA Ha KOXHOM CKNOHe
3nbbpyca

1 — MHDUNLTPaUMOHHO-PEKPUCTANNN3ALMOHHOe NbAo0GpasoBa-
HUWe, 2 — uHUNETpaLMOHHOE NbAoobpazoBaHue, 3 — Yy4acTKH
yucToM abnauwK, 4 — MenKo3epHUCTLIA (PUPH, 5 — NnpocnoKka
nsaa, 6 — HoMepa CHErOMEPHbLIX peek U CKBaXWH

NOCNEI0BATENbHOCTh 30H Ha neaHuke. KpaiiHuii npuMep takoro
HapyLIEeHUS — HHBEPCHS 30H JIb1000pa30BaHuUs HA H30MPOBAHHBIX TOPHBIX
BEPIIMHAX HITH MAacCHBAaX, UCC/IEOBAaHHAA HAMU Ha Jbbpyce.

BiusHME CKOPOCTH aKKyMYNAIMA Ha MOIIHOCTE (PMPHOBOH TOMLIM
BO3pacTaeT o Mepe Tepexona k 6omee TEMIBEIM 30HaM U B HIKHEH JacTH
obnacTu MHTaHMs TETHAKOB HHOTIa MOKET CTaTh IPHIHHOH CMEHEI THTTOB
abp1000pazoBanusa. Ha MHOTHX TOPHEIX JISTHHKAX B CBA3H C PE3KOH aub-
(epeHITHaliel MATAHUS Pa3INIHbIE THITH JTHI000pa30BaHUs 3aHUMAIOT
oTaenbHbIe Hebonmbire ygacTky. [o cymecTy, B TAKHX YCIOBHAX 9acTO
TPYIHO TOBOPHUTH O 30HE JHA000pa30BaHUs, TaK KaK MOHATHE «30Ha»
CBSI3aHO C HEKOTOPHIM IUTOMIATHEIM PacTpOCTPaHEHHEM THITA IbI000pa3o-
BaHHS, 9€T0 Ha OOJIBIIMHCTBE TOPHLIX JIETHHKOB HE HAOMOMaeTcs.

HepeﬂKo pacnpeacieHue THIIOB HBHOOﬁp&BOBaHHH IO MOBEPXHOCTH
JICAHHKA CBA3aHO € PasMCIICHHEM YYaCcTKOB IIPEHMYIIIECTBCHHOIO CHOCA
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¥ HagyBaHus cHera. Kak mokaszanu pe3ylnbTaThl HCCIIEIOBAaHHUH JETOM
1962 r. Ha wKHOM cKiIoHe Jnebpyca (Ilcapera, 1964), Ha yuacTkax
NPEUMYLIECTBEHHOTO CHOCA, OTIIHYAIOUIMXCA CPABHUTEILHO MAJIOH CKO-
POCTBIO0 aKKYMYJIALNH, MpeodiagaeT HHPUILTPALHOHHbIN THII 1b1006pa-
30BAHHA, 4 Ha YIACTKaX MPEHMYIIECTBEHHOTO HA/1yBaHUS C NOBHIIIEHHON
CKOPOCTBIO AKKYMYJISILIMK Tajlble BO/bl HE IPOHHMKAIT BO BCIO TOJIILY
¢mpHa, ¥ 1b10006pasoBaHUE 31ECh 3aAKAHUMBAETCA ITyTEM PEKPUCTAILIH-
saumH (puc. 2.31).

Taxum 00pa3om, Ha TOPHBIX JIETHUKAX B Ipejienax Teru1oi GHpHOBOH
30HbI MOTYT HaOMIOMATHCS YYACTKH C pa3HbIMH THIIAMHU JIbA000pa30BaHu,
4TO OMPEAEIIAETCS B MEPBYIO O4€peab BEMMUMHON akkymynsuud. Ha
JIeAHHKAX, PACMOIOKCHHBIX Ha H30JMPOBAHHBIX BEpIUHHAX, MOJOOHBIX
DnbOpycy, HEpaBHOMEPHOCTh CHETOHAKOIMIEHHUS CIYXKHUT NPUYHHOM
pHBepcuHu 30H. M3-3a cHOCa cHera MeTeNsMH M JAaBHHAMM C KPYTBIX
CKJIOHOB BHH3, Ha BbICOTH 3700—4000 M, 3necs popmupyercs nonoca
NOBBIIICHHOTO IUTAHH H COOTBETCTBEHHO TETas GUPHOBAd 30Ha, a HUKE
u Bhimie (!) 3Toif 30HBI pacmonararTCs YYacTKH JIEASHOTO MUTaHMA, YTO
Y/IaJI0Ch BBEIICHUTH Ha OCHOBE CTPYKTYPHBIX HccienoBanuii 1957-1959
u 1962 rr. 1 Tepmo3onaupoBanus oceHsrd 1961 r. (Ilcapesa, 1964,
Onenenenne Dinsbpyca, 1968; Lpikun, 1962a). B oTaenbsHbIe rofibl ¢ Upe3-
BEIYAHHO WHTEHCHBHBIM TasHHUEM, KaKMM OTIH4anoch jero 1962 r., Ha
YYacTKax JIEATHOH 1 X0n0aH0i GupHOBOI 30H B npeaenax 40004300 »
abIAIMs 3aTPOHYNA BECh CE30HHBIA CHEKHBIH MOKPOB U (QUpH, B pe3yib-
Tare 9ero y4acTtku abnsumu Ha Dnebpyce okazanuchk Bblllle 00acTH
nuTanug (cM. puc. 2.31).

B obnactu 3160pyccKoro osieieHeHus, JUls KOTOPOTO XapaKTEpHO
yepeOBaHHE KPYThIX CKIOHOB C BbIIOJIOXEHHBIMH ydacTKaMH, Ha
IocHeaHUX B paiioHe GUPHOBOI JIMHUK, a MHOIZA U Ha Golee BHICOKUX
YPOBHSIX BCTPEUAOTCS YYACTKH C JIbJI000pa30BaHUEM, TIPOTEKAIOIIHM 10
HHOUIBTPALHOHHO-KOHKEILIMOHHOMY TUITY, HO TaKHe YJacTKH, €CTECT-
BEHHO, He 00pa3yloT HacToslel 30HbI NeqsHoro nutanud. Ha ropueix
JelIHMKAaX BOOOLIe yyacTKH NUTAHUA HAJOXKEHHBIM JIBOOM OBIBAIOT
MPHYPOUEHBI, KK PABUIIO0, K TEM MECTaM, ¢ KOTOPBIX CHET IPEUMYIIECT-
BEHHO CMETAeTCs BEeTPaMHu.

BricTpoe aBuKeHHe leTHHKA HepeIKo IPHUBOIHUT K TOMY, 9TO (PHpHOBAs
TONIIA OKA3bIBAETCs B YCIOBUAX, HE CBOHCTBCHHBIX /s ee 00pa3oBaHHA
1 coxpaHeHnus. Takoe HECOOTBETCTBHE MEXKITY CTPOCHHEM BEPXHHX CIIOEB
JIeIHUKA U BHELIHMMU YC/IOBUSAMMU CIIY)KMT NPHYMHON BO3HHKHOBEHHSA
TIEPEXO/IHBIX 30H, B KOTOPBIX J1b000pa3oBaHHe IIPOUCXOIHT IO KaKOMY-
TO MpoMeKyTOUHOMY THITY. Kpome TOro, nocTosHHBIE KoneOaHus KiTuMara
BEIYT K H3MEHEHHIO YCII0BHIA J1b1000pa3oBaHus, HHOrIa 6omee OsIcTpoMY,
4EM caM rpouece Jib1000pa3osanus. B pe3ynbTare TaKUX KIMMAaTHYECKHX
M3MEHeHHH BepXHHE CJIOU JIeJIHUKA YacTO OKa3bIBAIOTCA B HEYCTOHIHBOM
COCTOSHHMU, KOT/1a THI1 J161000pa30BaHHA B OTHOM H TOM K€ MECTE JIEIHUKA
IIEPHOIUYECKH H3MEHSeTCS.
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P

Puc. 2.32. Cxema 30H nbaooBpasoBaHns (a) M paspe3 (PMPHOBO-NEAAHON
tonwm (6) Ha negHuUkoBOM nokpose CeBepHoro octpoea Hoeoi 3emnu
Mo paHHbIM A.B. u B.A. BaxeBbix

1 — BepXHAA YaCTb XONOAHON (PMPHOBOW 30HLI, 2 — HUKHSAS YacTb xonoaHon hMpHOBOWN
30HbI, 3 — 30Ha NeAAHOro NUTaHuA, 4 — obnacTek abnAuwum, 5 — 30Ha pacnpocTpaHeHuA
HaBeAHHbIX NeAHUKOB U CHEXHUKOB, 6 — rpaHnLbI NEAHUKOR, 7 — FPaHMLIA NUTAHWA,
8 — chupHOBan NUHWA, 9 — nonoxenue npogmns, 10 — cHer, 11 — dupH, 12 - cnom neaa,
13 — TpewmHbl, 14 — wypdbl, 15 — ckBaXuHa

Crparurpadudeckie HCCAeN0BAHUA B 00/1aCTH aKKyMY/IALHH HA
3emie Dncmupa nokasamn (Péguy, Corbel, 1961), yto B cnoax pupHOBOK
TOJTILH, OTHOCAIIMXCA N0 BpeMeHH oOpa3oBaHus k nepuogy oT 1930 1. o
korua 50-X rojioB, BCTPEYaeTcs O4eHb MHOTO JIBJIa, TOrAa Kak B Oonee
PaHHHX TOMOBBIX CIOAX JIbJa TIOYTH HET. ITH JaHHBIC CBUACTENBCTBYIOT
0 TOM, YTO HH()HIBTPAIMOHHO-PEKPUCTAIUTH3AIIMOHHBIN THI1 J161000pa3zo-
BaHMsA, TOCTIOACTBOBABIIIHI 3€Ch B NepBble AeCATHIETHA XX B., B KOHIIC
30-X ro1oB CMEHWICS HHOUIETPALIMOHHBIM THUIIOM, YTO CBSI3aHO C HNIHPOKO
H3BECTHBIM MOTEIUICHHEM ADPKTHKU B T Tofbl. AHANIOTHUHbIA IIPOIIECC
MPOMCXO/IMI M Ha JICTHHKOBOM nokpose HoBoi 3emin, rae ero ynanochk
M3y4UTH TyTeM CPaBHEHUS HaOMrOeHHH, IPOBEIEHHBIX B EPHO/BL 2-TO
MesknyHapoaHoro momspHoro roga (1932-1933) u MexayHapoqHoro
reodusuueckoro roaa (1957-1959).

[Ipu nepecedeHn HoBo3eMeILCKOTO JIETHHKOBOTO IIOKPOBA YKCTICN-
s 2-ro MIIT aurae, B TOM YKcle U Ha Jieopasaene, He 00HapyXuia Ha
nosepxHocTH hupHa, OnHako BO BpeMs HccaeaoBanui B nepuoa MI'T Ha

12004
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1955/56  1957/58 1959/60  1961/62
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Puc. 2.33. lnarpamma MaMeHeHWA rod0BOW aKKyMYnALuKM B obnacTtu
NUTaHUA I0XKHOro ckrnoHa Ansbpyca ¢ 1955 no 1962 rog

Bogosanac e rogoeom cnoe: 1 — dmpHa, 2 — nbaa. Undgpel y ctonbuos
obo3HavalT npoueHTbl K obweMy Boao3anacy rogoesoro cnos
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cranuun Jlenqopasaensuas Owvia BCkpeiTa 15-MeTpoBas GpHpHOBO-
nefsaHas Toma (puc. 2.32), B KOTOpO# 1000pa3oBaHHe HAET M0 HH(HITE-
TpPaLMOHHOMY Tuny. Takue pa3nuuusi BOONHE MOCYT ObiTh OOBACHEHBI
CMEHOH TUIOB JIbJ0OOpPa30BaHUs NMpH KoneOaHUAX KIMMAaTHYeCKUX
ycnoBuii. Kak nokazanu pacuetst H.B. Jlapunosuu (1963), mo xapakrepy
IIHTaHUs lIeHTpaldbHas 4acTh JIEAHHKOBOTO mnokpoBa Hosoi 3emnu B
cepe/lMHe HAIEro CTONETHS. HAXOMMIACh B HEYCTOHYHBOM PaBHOBECHH:
IIIO HAKOIUICHHE JIbJIa U COKpalleHue Toamy ¢upHa. 14 ycraHoBIeHUS
(hHPHOBOTO MUTAaHUA HEOOXOMMMO YBEIMYEHHE aKKyMynsaluu B 1,5 paza
WJIH YMEHbIIeHUe TasgsHuA B 1,5 pa3a (1o cpaBHEHHIO ¢ ycrnoBusMu 1957/
58 r.). Ilpu ogHOBpEeMEHHOM YBEIMYCHUH aKKyMYIISIIHH H YMEHBIICHHH
abIAIHY JOCTaTOYHO U3MEHEHHUS ITHX MoKa3areneii Bcero B 1,2—1,3 pa3a,
4yT0OBI XapakTep NbJ000pa3oBaHus cTan UHBIM. [IpHu coxpaHeHuH ke
yCcIOBHH 1bJ000pa30BaHus, XapakTepHbIX A1 50-X roxos, B Tonmie
MIPOTPECCHBHO yBeIMYHBaeTCA KOJIMYECTBO JIbJla 3a cueT COKpalleHHs
(bupHa, 4YTO B TeyeHHEe HECKOIBKHX JIeT MOXKET IPHBECTH K 3aIllOTHEHUIO
Bcex nop U obpazoBaHuIo NeaHoH Tommiy. Torna msn006pazoBanue Oyner
NpoTeKaTh N0 MHOUIBTPIUOHHO-KOHKEIAUOHHOMY THIIY, 4YTO, IO-
BUIUMOMY, U HaOmonany y4acTHUKH sKcnequuuy 2-ro MIIT.

Pesynbrarsl u3yueHus nbaoobOpazoanus Ha Dnbnbpyce (Baxes,
Baxesa, 1964) untocTpupyroT UHble ycioBus. 3aeck B 10-meTpoBomM
uiypde Obu1a BekpbiTa GUPHOBO-NEAHAS TONLIA, OTJIOKEHHAd 3a 7 JeT: ¢
1955 no 1962 roa. Heemotpsi Ha nporpeccHpyroliMi 3a 3TH ro/ibl POCT
macchl hupHoBoro ocrarka (puc. 2.33), Ha nPOTAKEHUU BCeX UeclieJ0BaH-
HbIX J1eT Macca (HUpHa B e3Ker0HOM OCTaTKe IOCTOSHHO [IPEeBbILIaa Maccy
Nbla. ITO FOBOPUT O TOM, YTO B OONIACTH AKKYMYNSLMU 3160pycCKOro
oneaeHeHus (Ha Beicote okono 3800 ) B 3TH To/ibl FOCIOCTBOBAIIO YCTOMH-
yuBoe (UPHOBOE NUTAHUE.

Masa 3

CHEI U NEQ B EOrPA®UYECKOU
OBONOYKE 3EMNU

Pexum negHUKOB U 3Heprus oneaeHeHus

HEIIHKE YCIIOBHA CYIIECTBOBAaHHS JI€IHHKOB HAXOIST CBOE BhIpaKe-
Hue B ux pexume. Panee X. Anpman (Ahlmann, 1948) npenno-
KUI1 UCTIOJIB30BAaTh TEPMHH «PEXKUM» B IPUMEHEHHH K JIEAHUKAM
KaK [I0Ka3arejib, MPEeJICTaBIAIONHA co00i CyMMy TOIOBOH aKKyMYJIsLHMU
Y TOIOBOH abIsIHH 33 OXHH OanaHcoBbld roa. OHaKo, HE OTPHLIAS BaX-
HOCTB TaKOH XapaKTEPHUCTHKH, TIOHATHE «PEeXKUM» CIEIYeT ynorpeduars
B 00Jiee ILIMPOKOM CMBICIIE, TOMOOHO TOMY, KaK B THIPOJIOTMH TOBOPAT O
PEKUME PEKH.
PesxuM neiHUKA €CTh COBOKYITHOCTB BCEX IIPOLECCOB, IPOUCXOAALIMAX
Ha €T0 NMOBEPXHOCTH U B TOMIIE. PeXrM e IHHKOB OIPENEIACTCA TAKHMU
KOJTMYECTBEHHBIMH I0KA3aTeJIAMH, KaK BEICOTA IPAHULIBI IIMTaHHS], HHTEH-
CHBHOCTb MPOLECCOB aKKyMYIAINH—a0nauuy (BeIHYHHA TOJOBOH aKKy-
MYJISIIMK HA BbICOTE MPAHHIIBI TUTAHUA), TLIOLA(H 00IACTEH MUTAHUS U
pacxofa, neHHKOBbINA KOA((QUITHEHT, BEICOTHbIE [PAJIHEHTEI aKKyMYJIALHH
M a0JsiMK ¥ UX CyMMa — BBICOTHBIH TpafueHT OalaHca Macchl, a TaKKe
TaKHM [0Ka3aTejeM, Kak BHYTPEHHHI MacCO’HEProoOMEH JIEAHHKA
(mBwkeHue nbaa u np.). O4eBUAHO, KXKABIH U3 NIEPEUHCICHHBIX TIOKa3a-
TeNel Ha KOHKPETHOM JIEIHMKE B pa3Hble TOfibl MEHSETCH, YTO CIIYKUT
NPUYHHOM NOCTOSIHHBIX KONeOaHUH ero pekuma.

BaHeiien XapakTepUCTHKOH PeXXHMa JIeTHUKA CIIYKUT BBICOTHBIH
rpajiieHT ero 0anaHca Macchl, WIH TaHTE€HC YI7la HaK/J0HAa KPUBOH,
BhIpaXKAOLIeH 3aBHCUMOCThL OajlaHca MacChl OT abCOMIOTHOH BBICOTHI.
Oty Bennunny I1LA. Ilymckuii (1955) Ha3Ban «>Hepruei oneleHEHHAD,
a M. Maiiep (Meier, 1962)— «noka3sareneM akTUBHOCTH» neaHuKa. [Tepso-
HauvanpHo Ilymckuii ompegenusn ee Kak CyMMy I'pDajMeHTOB KPHBBIX
FOJIOBOro NMpHpocTa W yOBUIM BellecTBa Y IPaHHLBI MHTAHMA, HO, KakK
BHJIHO M3 HPOCTHIX TE€OMETPHYECKUX TOCTPOCHHMH, 3Ta CyMMa paBHA
BBICOTHOMY IpajiieHTy OajnaHca Macchl JIeIHHKA B 1000H ero Touke.

B obnactu nuraHus nemauka GanaHc MacChl MpeacTaBinseT coboH
TO0BOH IpUpOCT hHpHA K Tbaa A, a B 00JIaCTH pacxo/ia — NOIoBYH0 YOBLIb
ae1a a. icxonst M3 comepKaHus NOHATHA «IHEPTUs oNefieHeHus» E, 11
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obnacrei aKKyMYJDIIIHH H admAUMK COOTBETCTBEHHO MOXKHO 3alHCaTh
ClIeAYIOUIHE paBCHCTRA,

A=EMH-H) u a=EH,-H),

rae H - BBICOTa rpaHMUbl NUTaHUA, H — BbICOTA JIO0O0H TOUKH.
ITockonbKy TpaaueHT ablsIMH, BKIa] KOTOPOro B 3HAYEHHE IpajMeHTa
fanmaHca Maccel 0ObIYHO B HECKOIBKO pa3 OoJiblie BKIaJa rpagveHTa
aKKyMYJILIHHM ¥ B [pejelaX JCIHHKOBOTO A3bIKA C BEICOTOM TOYTH HE
H3MEHAETCA, MPABOE PABEHCTBO MOYKHO HCIIO/b30BATh I MPHOIMIKEH-
HOT'O BBIYHCJIEHHS SHEPTHH OJICICHEHHS.

BhicoTHBIH rpaaMeHT OajlaHca Macchl BO3PacTaeT ¢ POCTOM MHTEH-
CHBHOCTH TIPOIIECCOB aKKYMY/ISALIMH—A0/IALHH H NO3TOMY XapaKTepH3yeT
AKTHBHOCTB JIEIHHKA; CKOPOCTh €T0 JIBIKEHNS, HHTEHCUBHOCTb OOMEHa
BelllecTBa B JIEAHHKE, peibedooOpa3youryio aesTelbHOCTh bjaa. B
1I€/IOM 3HAYEHUS TPAJMEHTOB OallaHca BO3PACTalOT MO Mepe IBHKCHHS
OT IOJIOCOB K DKBAaTOpY M B ellle OONBIIEH CTEMEHHU IIPH MEPEXoae OT
KOHTHHEHTAJIBHBIX obOnacTei k MopckuM. Eciii BO BHELIHUX OEperoBBIX
nensx Amscku 3uadenus E gocturaror 20-22 mm/m, To Ha TruOeTckoM
HAropse OHH COCTABJISIIOT BCero 2—3 mu/m.

3HaueHUs SHEPTUH OJTEICHEHUS He OCTAITCA OMHAKOBLIMH B IIPEIC-
Jax Bceit ropHoit ctpadsl. OHM Beerjia BEIIIE Ha JIEAHHKAX, JieXKalluX Ha
CKJIOHAX, HAaBETPCHHBIX MO OTHOLIEHUIO K BIarOHOCHBIM BO3TYIIHBIM
Maccam, W Topasio HIKE BO BHYTPEHHHX dYacTAX maccusa. OcoOeHHO
BEJIMKH PA3/IMYHA B IPEIEIIaX FOPHBIX CHCTEM, PACTIONOKEHHBIX Ha ITOCTO-
AHHBIX MYTSIX TBWKCHHS BIAKHOIO OKCAHHYECKOTO BO3/yXa; MPUMEPOM
MOJKET CITyXHUTh AJIsicka. BeICOTHBLI rpaueHT OaaHca MacChl Ha JICTHHKE
Jlemon-KpuK, neKammeM B HOKHOH NpUOpeXKHOH JacTH AJSCKH, paBEH
22 mm/m, a Ha egHuKe Maxk-Koi Ha BHYTpeHHeM xpeOte bpykca — Beero
2 am/m (Meier, Post, 1962). TTonoGHble pazmivms 3HaueHHi E, XoTd 1 MCHBIIHE,
MBI BUIMM BO BHEIIHMX M BHYTpeHHUX liersix Anrast, [Tamupa, Tubera u T

Mavible JIe[IHMKH, CYIICCTBYIOLIKE 32 CYCT 3HAUYHTEIBHON KOHLIEHTpPa-
IIMH CHEra Ha MX MOBEPXHOCTH, 00/1a1ai0T MOBBIIEHHBIM 000POTOM Be-
mecTBa ¥ OOJIBIIMMHE TT0 CPABHEHHIO C 0OBIYHBIMH JIOJTHMHHBIMH JIETHHKA-
MM 3HaYE€HMSIMM BBICOTHOTO TpaauenTa Oananca Maccel. Tak, Ha [Jomap-
HOM YpaJie, 110 aHAJIOTHH € COCEIHNM JIeIHHKOBBIM paioHoM — CKaHIHHa-
BHEil, ecTecTBeHHO ObLIO OB 03KMaaTh 3HaueHu E B mpeaenax 5-6 mw/m,
HO B JIEMCTBUTEILHOCTH PHEPrHs ONefeHeHus Ha Jiequukax [lonspHoro
Vpana cocraenser 15-20 mu/m. HaoG0opoT, J1eJHUKH ITIOCKMX BEPLLHH, C
KOTOpBIX 3HAYMTE/IbHASA YacTh CHETra CMETAaeTcs BETPaMH, OTIMYAITCA
Masiofi HHTEHCHMBHOCTBIO TIPOLECCOB aKKyMYIAIHH—A0NALUNH U HU3KOH
sHeprueii onenexenus. [To onpenenennio LA, Ascioka (1950), senuunna
E na nemnukax mwiockux BepmH Taxe-1llans cocrasiser Beero 0,5 aw/.
HMeHHO 3Ta 0COOEHHOCTh PEKHMA BbI3bIBAET BECbMa MEJIEHHOE COKpa-
[IEHKE TLUT0CKOBEPLIMHHBIX JIETHUKOB Ha (hoHe Ooee OBICTPOro oTcTyma-
HHS JOJTHHHBIX JIETHUKOB.
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I'pamuent OajlaHca MAacchl Ha MONAPHBIX JI€JAHMKAX, TAK e KaK U Ha
FOPHBIX, YMEHBIIACTCA 110 MEPE YAANEHHUs OT HCTOYHHKOB MOCTYTIICHHS
BiIard ¥ OT TPEHMYIIECTBEHHBIX MyTeil HUKIOHOB: ecii B Mcnanauu E
paBHO 9—11 mm/m, To Ha CesepHoii 3emiie — TOMBKO 2—4 Mm/M.

ToHsATHE «IHEPTHS ONIE/ICHEHU» HEIPUMEHHMO K AHTapKTHYECKOMY
JICTHAKOBOMY TTOKPOBY, TaK KaK IPaHHLIA IMTaHKs B OOJIBIIMHCTBE Clly4aes
3/1ech POXOIHT Ha YPOBHE MOP3., ¥ IIOYTH BECh PACXOJl JIbJIa TPOUCXOAUT
Iy TeM OTKOJIa aicOepros. (006 aKkTMBHOCTH ke OJICACHEHHS MOJKHO CYJUTh
[10 CKOPOCTSAM IBHKEHHUS J1bJa, KoTopble cocTaBmoT 500-1500 azo0 B
MecTax 3HAYHUTEIBHOW KOHLEHTpaUUW CTOKAa M ropa3fo MEHbLIE Ha
OCTalbHBIX YYaCTKax Kpas JeJHUKA. YUYHTBIBas OTPOMHBIH paauyc
AHTapKTHYECKOTO JTeAHUKOBOTO 1okposa (1500-2000 xum), cneayert npus-
HATh, 4TO HAOMIOMAaEMBIE 3/1eCh CKOPOCTH JBHKEHHS HemuddepeHumpo-
BAHHOTO Kpas JibJa CBHACTENLCTBYIOT O BeChMa HU3KOM SHEPrHu Ofejie-
HEHHs1, YTO, OOHAKO, HE MPOTHBOPEYUT BHIBOLY O OOIBIIOH AKTMBHOCTH
NEeJHAKOBOIO TIOKPOBa AHTApKTH/IbI, 00A3aHHOH €0 THIaHTCKMM pasMepam.

WHTEHCUBHOCTh TIPOIIECCOB aKKyMYynALUMH—aO/IAIHH Ha JIEAHAKAX
H3MEHSETCS [IPOMOPIHOHATBHO H3MEHEHHIO BBICOTHOTO IpaJHeHTa banan-
ca Maccel. Hanmpumep, Ha anbnmuiicKUX NeJHUKAX 3HAYEHHs TONOBOH
AKKyMYJIsiLMH (M COOTBETCTBEHHO TOA0BO# abIsLIMH) Ha YPOBHE TPaHHILIbI
muranus paHel 200-240 2/ca, a Ha xp. Cynrap-Xasra — 50-60 o/cm’; B
Henannuu 5Ta BemudauHa coctaenser 180250 r/cm?, a na CepepHoit 3emie
— npuMepHo 35 2/cm?.

BaskHbIM 110Ka3aTeIeM PeKUMA JISJHHKA CIIYKUT TaKKe JICTHUKOBBIA
ko3duument K= /S , mpencTapIAIONITHi OTHOLUEHHE IUIOMAIM 001acTH
aKKyMmy:suuu S_ K IWIomaam obnactu abmsiumu S . 3a pyoexoM, oaHaKo,
HCTIONB3yeTcs APYroi napaMeTp, peUToKeH b B cBoe Bpems M. Maiie-
poM H BolueIILHit B 06uxon ¢ abOpeenarypoii AAR. OH npencrasiser
coboli OoTHOIIeHUe Molaayd o0NacTH aKKyMyJAUMH K IUIOIIAIH BCETO
negnuka S T.e. AAR =S C/S. Ouepnano, 06a Ha3BaHHBIX KOXPPHIIMEHTA
CBA3AHEI MCIKIY cO0O0MH MPOCTHIMU COOTHOLIEHUAMM:

K = AAR/(1 — AAR).
AAR = K(1 + K).

Bynem cumTarh, YTO CTAMOHAPHOMY COCTOSHHIO JAHHOTO JIEAHMKA
OTBEYACT JeNHUKOBBIH KOd(uiment K . J[eBATHICTHHE HCCITEI0BAHU
neannka Xunrepaiicheprep (Hoinkes, Rudolph, 1962) mo3sosmim ycraHo-
BHTb, YTO MPH HYJICBOM 0OaJaHCe MACChl J1€AHUKOBBIH KOIPOHUIMEHT Ha
3ToM neqHuke pased 2,73. CootBercTBytoiiee 3HayeHue K ans LenTpans-
Horo Tyrokceyiickoro aeaHuka, mo onpeaenenuam H.H. IMansroea (1964),
paBHO 2,64. B COBpEeMEHHYIO 3MOXY OTCTYIIaHHS TOPHBIX JIEAHUKOB
3HaveHue K, kak npaBuio, Menbme K . Tak, Ha nennuke Xuntepancdep-
Hep B cpenHem 3a 19521961 11 eaHHKOBBIH KOA(PQPUIUEHT COCTAaBIIAN

Beero 1,47, a na TyrokcylckoM neqHuke B cpeqHeM 3a 1937-1962 rr. o
Ob1n paBen 1,13,

227



Yactp 2. CHexHbIii TOKPOB Ha JieJHHKAX

3HauCHHE TEAHUKOBOrO KO3 (QHUIIMEHTA, COOTBETCTBYIOLIETO CTAIHO-
HapHOMY COCTOSIHMIO JISJHHKA, O4EBHIHO, CHHKAETCH 110 MEPE YMCHBIIIC-
HUS DHEPTHU ONelleHeHHA. UeM MeHee aKTHBEH JICAHHMK, TEM MEHBIIE
miowmans 00J1acTH MHTAHHA, TIPH KOTOPOH OH COXpaHAeT HyJlIeBOH Oananc
maccel. Tak, Ha nenHuKe Ne 31 Ha xp. Cynrap-Xasra K = 1,6 (Kopeiiua,
1963), a B 6oxpmmHCTBE et ko3dduuuent K 3aech Konednercs okono
equHunbl. OIHAKO OTMEYEHHAs CBs3b JIEJHHKOBOro Koddduuuenra c
SHepruei oJieIcHEHHs MPOSIBIISIETCA He BCErla YETKO, TaK KaK Ornpe/esieH-
HOE BO37IeHCTBHE Ha Hee OKa3blBaeT MOpQoJorHs JeAHHKa. B xauecTse
ele OHOro MpuMepa npuseny AanHele M. Maiiepa u O. ITocta (Meier,
Post, 1962), kacaromuecs neaHnkos CeBepHOA AMEPHKH: 3/1€Ch 3HAYCHUSA
JIeIHUKOBOTO K03 drireHTa yMeHbIaoTes oT 1,5 1 6oree Ha GeperoBbiX
uensx Amscka 1o 0,5 u MeHee Ha JeqHHKax BeperoBoro xpeOra (3aman
CLIA).

Ha MHOruX apKTHYeCKUX JIETHHKOBBIX KYIOJaX 3HAYCHHA JIEAHUKO-
BeIX K03 duuuentoB K u K MeHbIle, 4eM Ha TOpHBIX JeqHHKax. Ha
nemHuKax 0. ['ykepa Ha Zemie ®panua-Hocuda u Ha HoBozemensckom
JIETHUKOBOM TOKPOBE JIETHUKOBBIH KO(Q(HLUEHT paBeH IIPHOIH3HTENBHO
0,5. Onnaxo Ha nennuke lllokamsckoro B paiione Pycckoi ['aBanwm, riae B
TEYEHHUE JBYX JIeT IPOBOIIIa Habmonenus Hoso3eMenbcKas IIALHMOII0r |-
yeckas sxcrenung MI'T, sHagenne K okazanocs paBHBIM 1,2; cOOTBETCT-
BEHHO ¥ 0aJIaHC MACCEI 3TOTO JISIHMKA UMeeT Topa3io MEHEE OTPHLIATE Ib-
HOE 3HaueHHe, 4eM JIETHHKOBOTO MOKpoBa B 1ienoM (Onenenenue Hosok
3emiu, 1968). MokHO cuHTaTh, 4TO 3Ha4eHHe K okoio 1,5 cooTBEeTCTBYET
HyJIEBOMY 0aJlaHCy Macchl 3TOTO JISAHNKA. JTH JaHHBIE TAKKE MOATBEPHK-
J0T MBICb O 3aBUCHMOCTH JISAHHKOBOrO KO3 duuuenta K ot Bennyu-
HBI JHEPTHU OJIeeHCHHUS.

TTonsTre neaHUKOBOTO KO3 PHUIHEHTA TEPAET CMBICI HA TEX JICIHH-
Kax, IJIe OCHOBHO# PacXojl Jibla MPOUCXOINT ITyTeM 0Opa3oBaHus aicoep-
roB. Tak, uomans o6nacTu abIAIMH AHTApKTHYECKOro JIETHHKOBOTO
IOKPOBa, M0 MOMM pacueTaM, paBHa 150 Teic. ku’ — 310 okomo 1%
IUIONIA/IN BCE AHTAPKTUIIBL, T.C. JIETHUKOBBIH KO3 QULHEHT COCTaBIISET
100. Tocaeauss tudpa roBOPUT JUIIE O HUYTOKHOM 3HAYEHHH IIOBEPX-
HOCTHOH abnALH B pacxo/e IbJa AHTAPKTHYECKOTO JIEJHHKOBOTO IIOKPO-
B4, HO OHA HE JA€T HUKAKOTO MPEJICTABICHHUS O PEeXHMME BCErO JICTHHKA.

Fnauuonoruyeckoe pavoHUpoBaHWe 3eMHOro wwapa

I'msuuosoruyeckoe padiOHHpPOBAaHHE 3aKIIOYAETCSA B BBIACIEHUU
TEPPUTOPUANILHO [EJIOCTHBIX MPHPOAHBIX €IHHUILL, B IpeeiaX KOTOPhIX
BCE HHMBAlbHO-IIISIHANIBHBIC SABICHHA M BCE BUJBI IIPHPOIHBIX JIbIOB
paccMaTpUBaKOTCS Kak IIEJI0€ Ha OCHOBE MX B3aUMOJCHCTBHSA C OKPYXKaro-
1ieii cpeaoit u Apyr ¢ apyrom. ITo cymecTsy, 310 GU3HKO-reorpaduyeckoe
paiioHUpOBaHKE, B KOTOPOM Ha MEpeIHHH IU1aH I10CTaBIEHBI HUBAIbHO-
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MIALHATbHBIE TaHImadThi, B3AUMOCBS3aHHbIE CO BCEH NPHPOAHOi 00cTa-
HOBKOIi, HO TIOYMHSIIOIIAECS ¥ HEKOTOPLIM OCOOBIM, MPUCYIIHM JTHIIb
UM 3aKOHOMEPHOCTSM.

3afaya IIAIHOJIOrHYECKOTO PaOHUPOBAHHA COCTOMT B TOM, YTOOBI,
paccMarTpHBas HUBAIbHO-IIAIMANbHBIE ABICHAS U IPUPOAHBIE JIB/IBI KakK
1e/10€, MOAPa3Ae/IuTh HX Ha 9aCTH, KaXJasd H3 KOTOPBIX 00anaeT CBOMMH
CBOHMCTBAMH, OTIIHYAIONIHMHE €€ OT APYTHX 9acTei, ¥ BCTYMAET C IPYTHMH
B OTHOIIECHHS PABHOMPABHBIX B3auMOCBs3eH. OCHOBHBEIMH (haKTOpaMH
paifOHHPOBAHHSA CIYXKAT: IIMPOTHOE IOJIOKEHHE TEPPHUTOPHH, CTEMEHD
ee KOHTMHEHTATHOCTH, HCTOYHMK NMUTAaHMS BIATOH, OCOOEHHOCTH pembeda.

B kadecTBe mIaBHBIX ()aKTOpPOB, BO3AEHCTBYIOUIMX Ha HHUBAJIbHO-
[ISIHAIBHBIE SABJIEHHUS, CIIEIYET pAcCMAaTPHBATh 30HA/IbHBIE, a30HAJIBHBIC
¥ BEICOTHO-TIOSICHbIE. MHOTHE TIISIIHONOIrMYECKHE ABJICHHS, H B TOM 9HCIIC
30HHI N1bI000pa30BaHus HA TOPHBIX JIGJHUKAX, CTh MPOAYKT BBICOTHOM
MOSCHOCTH; B TO BPEMs KaK 30HBI JIbJI000pa30BaHNA HA MaTEPHKOBBIX
JIeTHHAKAX — 3TO 3pHMOe BEIpaXkeHne odiiereorpauIeckon 30HaTbHOCTH
B CIIeIMMHYECKUX JeHHUKOBBIX YCJIOBUSAX.

HupansHO-IIANHAIBHbIE SBIEHHS Pa3BUTHI B IIOJPHBIX H YMEPEHHBIX
osicax, a BHE HX BCTPEYAOTCS JIUNIb B Topax (Kak MpaBHio, B BEICOKO-
ropee). [losromy cymectsytomue B Cepepaom U KOxkHOM momyruapHax
nosca u 30HBI HMEIOT [yOOKHe pa3iHuMs, CBA3aHHBIC C CYILECTBEHHO
pa3HBIM COOTHOIICHHEM CYIIH H MODPA B 9THX MOJYINapHsX.

[TepByr0 MOMBITKY KIacCH(HMKALMH JICTHAKOB, OCTABHBIIYIO 3aMeT-
HBIit cleq B pailOHMPOBAHKY JIeHUKOBBIX oOmnacTeil, caenan X. AnbMmaH
(Ahlmann, 1948), BeIeHBIINI yMepeHHBIE (Gonee TEILIBIE) H TIOSpHbIE
NeIHUKH, 2 CPeaM MOCIETHAX — CYONONApPHEIE W BBICOKOIONAPHBIE. DTa
mepBas Knaccuukanma Obuta passura B padorax IA. Apcioka (1955),
KOTODBIiA, UCXO/IS U3 TIPHPOIHBIX (PAKTOPOB, 00y CIIOBIMBAIOIINX TEMIIEpa-
TYPHBIH PEXUM JIeTHHKOB, BBISTH [ATh CACAYIOLIMX UX THIIOB, 3aKOHO-
MEPHO pa3MeLIEeHHbIX Ha TEPPHTOPHHU 3eMHOTO 1Iapa: a) CyXOM MOJAPHBIH
(menHuku AnTapKTHIBL, I PRI MK U TOPHBIE IEIHUKHU Ha BEICOTaX Oonee
6000 ), 6) BNaXKHbII TONSPHBIHA (110 NepU(epHH YTOMAHYTHIX JIETHHKOB),
B) BIIAXKHBIH XOJMOJHBIH (BEpXHHE YAacCTH JIEAHHKOB HAa apKTHYECCKHUX
ocrposax u B [Tararosun), r) MOpCKo#H (JIeHUKH Anacku, Asbm, CkanuHa-
BuH, Kaskasa, Kamuatku, HoBo# 3enanmnu u ap.), 1) KOHTHHEHTAIbHbIH
(memmuku rop Cpenneit u LlenTpansHoit Asnu, Cubupu, Kananckoro
apxuriesnara).

Knumarnyeckue ycnoBus CymIeCTBOBAHHS JIEAHMKOB OTPAXKECHBI B
knaccuduraumn JI. Jinubytpu (Lliboutry, 1956). OH BbiZendI BOCEMB
THUIIOB JIETHWKOB, HA3BAB XapaKTepHbIC PalOHBl, B KOTOPBIX OHH PacIpo-
CTpaHeHsl: 1) menpdosbie NeTHHKa (AHTAPKTHKA), 2) MOJSPHbIE MAaTEPH-
KOBbIe JleaHuKH (AHTapkTuAa U [pernanaus), 3) TeIHUKH cyXoro cybmno-
nspHoro knumara (Kanaackuii apxunenar), 4) e JHHKH BIaKHOTO CyOmno-
nspHoro knumara (Anscka, [Tararonns, Henanmus), 5) NeHHKH yMEPEH-
HOro kmmMara (Ansnsl, Kapkas, Tsus-111ans 1 MHOTHE ApyTHE), 6) CyOTpO-
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NUYECKHE, HITH TypKecTaHckue nennuku (ITamup, Kapakopym, Llentpans-
_Hble AHABI), 7) TPOMMYECKHE, HIIH TMMATAHCKHE JTEIHAKH (Maccus Hanra-
Ilap6ar) u 8) skBaropHaTBHBIC JTHHKY (PyBensopy, KnmiMaHmKapo U TIL).

Opnako T reorpaduYeckoro paloHMpOBaHHWs OMHOM THIM3alUU
JIeJIHMKOB HEIOCTATOYHO, TaK KaK B OOILIMPHOM JISTHUKOBOM paloHe MOTyT
BCTPEYATBCS JAEAHHKH Pa3HBIX MOPQOJIOrHYEcKUX THIIOB, 00IadaronHe
HEO/IMHAKOBBIM TEMITEPATYPHBIM PEKHMOM. B TO ke Bpems cymecTBoBa-
HHE JIC[HMKOB W B 3HAYMTEJIBHOM MEpe UX PEXHM CBA3aHBI B MEPBYIO
o4epellb ¢ LUMPKynsnuer atMocdeprl. [103TOMY B OCHOBY JIEIHHKOBOTO
PalOHHPOBAHHUSA CIEAYET TONOKHUTH 3aKOHOMEPHOCTH arMocepHOi
UHPKYIALKH M B3aHMOJIEHCTBHA ee ¢ pesbedoM JEAHHKOBEIX 00JIacTek.
ITockonbKy OCHOBHOE MHTaHHE JIETHHKOB IPHHOCST LIMKJIOHBI, €CTECTBEH-
HBIM T€HETHYECKMM TIPH3HAKOM paiioHa, kak ormedaer A.H. Kpenke

(1963), cinyxut NMpuypoYeHHOCTH JICIHHKOB K OCHOBHBIM TPAacKTOPHIM
JIBIDKEHHUS IIMKJIOHOB,

Ce3b JIETHHKOB C OCHOBHBIMM ITYTIMH LIHKJIOHOB 0COBEHHO XOPOLLIO
NPOSIBIISIETCA B paclpelelleHUd apKTHYECKHX JICTHHKOBBIX KYIOJIOB.
A.H. Kpenke (1963) ybenurenbHo nokasain, 4TO MOYTH BCE APKTHYECKHUE
JIEIHUKH PacIIOJIOKEHBI BIIOJIb 6apuiecKiX JTOKOHH, TIPHIEM JIeTHUKOBbIE
MOKPOBEI aCHMMETPHYHB! H CABUHYTHI K OCAM 3THX JIOKOHH. Ha cxionax
JIeIHUKOBEIX MIOKPOBOB, 0OpallieHHBIX K DapHYeCKHM JI0KOMHAM, BhICOT-
HBIH TpaZineHT OanaHca H CKOPOCTH ABMKEHHA IbAa OOJbIIE, YeM HA
NPOTHBOIOJIOKHBIX CKIOHAX; FPAHHIA MUTAHHS U COOTBETCTBYIOLIHE
30HEI THI000pa30BaHUs PACMIONATAKOTCS 3MECH HIDKE.

JlennukoBoe paiiOHMPOBAHHE JODKHO HCXOAUTh M3 COOTBETCTBHSA
COBPEMEHHBIX JIGAHUKOBBIX 00MaCTeH U IMUPKYJISIMH aTMOC(HEPHI, HCTOY-
HHKOB [THTaHUA JIEAHUKOB BIIATOH M YCIIOBHH ee BbINAJIEHUs Ha JIETHHUKH,
Hrnero o BLIENEHUH NeAHHKOBEIX IIPOBHHIIMHA 110 NPUHLMITY HCTOYHHKOB
nuTaHuA Beickasan eue JI.M. Konocos (1952); on paznuyan TuxookeaH-
CKYK H ATIAHTU4YECKYIO JIEIHHKOBBIC TIPOBUHIIMH. Bnocnexcteuu sra
unes 6pu1a passuta B.C. ITpeobpaxkenckum (1961), kotopsiii B mpenenax
Tuxookeanckoli npoBuHIMK BeiIemiT CeBepoasHaTCKUi OKPYT, a B HEM
— Oxeannueckuid 1 CyOKOHTHHEHTAIBHBIH MONOKPYra, 00bEIMHSIOIIHE
TaKHe JIeIHUKOBbIE paiioHsl, Kak Xp. CyHrap-Xasra, Kamuarka, Kopakckoe
Haropbe U Ap.

HTak, ocHOBHEIE paifOHbI OJiefieHeHHs 3eMJTH HaXOOATCH B 30HAX
00/b110H TOBTOPSAEMOCTH LHKJIOHOB, a2 HCTOYHHKAMH BIIATH CJIYKaT
Tuxwuii, Atnanmnaeckuit 1 Munuiickuil okeansl. [Ipu 3ToM HanbosibIlee
3HAYeHHE MMeET ATIAHTHYECKUH OkeaH, cHaOxkaromuil BiIaroil Bcro
apKTHYECKYI0 00macTh H 00b1yI0 yacTs EBpaszuu. Biara ¢ Tuxoro okeana
nocTynaet guinb Ha Jennuku CesepHoit u FOxHo#t Amepuku, Hosoit
3emaHauu U KpaifHETO ceBepo-BOCTOKa A3uH. HakoHEll, B COOTBETCTBHH
C MYCCOHHOH LMPKYJSAIHEN B ceBepHOi yactu MHAMACKOTO OKeaHa Biiara
OTCHIA TIEPEHOCHTCS B JICIHHKOBBIE paiioHel LleHTpansHO#i Asuu. Ha
OOMIMPHBIX MPOCTPAHCTBAX KOHTHHEHTOB NMPOMCXOMMT TPaHC(OpMalHs
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BO3AYIITHBIX MAcC, IPHYEM 3HAUUTETBHYIO POJIb B 3TOM [IPOIIECCE UIPAKOT
FOPHBIE COOPYXEHUs, HECYIMe Ha cele JIeTHHKH.

Wcxols U3 ABYX OCHOBHBIX (haKTOPOB, OMpEe/AIIMX MUTAHHE
JIe/IHAKOB, — LMPKYJIAIIH aTMOCHEPBI M MaKpopelbeda 3eMHOH N0BEPX-
HocTH, B 60-X TO/IaX S MPEMIOKHUIT JIEAHUKOBOS PAaHOHHPOBaHUE 3EMHOTO
w1apa, r¢ OCHOBHBIMH TAKCOHOMHMUECKMMH CTyNEHsSMH ObL1H JIBE: MPO-
BHHIMHU 1 061acTH. OCHOBOM JUTH BbIACICHHS IALMOJIOTHYECKHUX TIPOBHH-
[Mil cily’Kar UCTOYHHMK MUTAHMS JIEJHUKOB BIArOH M HaNmpaBlICHHE ee
JBIDKCHHUS, 4 JIETHAKOBbIE 00aCTH COBIAJAIOT € KPYNHLIMH TOPHBIMH
MACCHBAMH HJIH apXHTIearaMu OCTPOBOB, B TIpeJieNTaX KOTOpbIX Habmoaa-
eTCs HEKOTOPOE EIMHCTBO PEXHMA JIEAHMKOB. OYEBHAHO, %mﬁyw u3
Ha3BAHHBIX 00JIaCTEH MOXKHO pa3feNHTh Ha noaobrnacTu U panoHEL.

10 paifOHUPOBAHHE MOCITYIKHIIO OTIPABHOH TOYKOU IIIALMOIOTHYEC-
KOro pailOHHPOBaHHA B ATJIace CHE)KHO-/IE[IOBBIX PECYPCOB MHPA, KOTOPOE
CTPOWTCS IO IIECTHCTYTIEHYATO! CXeMe C YIETOM «MaTPHIHOT0» MOJIOMKe-
HUS TAKCOHOMHUECKHX eIHHMIL. Pa3mnuatoTcs: mosc — 30Ha — NPOBHHIMA
— obmacth — paiioH — baccedn. ITosica 1 30HBI BBIJEIIAIOTCS MCXOAS M3
obmei reorpahuyecKkoil 30HATBHOCTH ¢ YYeTOM BPEMEHHOTO M [IOCTOSH-
HOTO PA3BUTHs CHEXHO-TEOBBIX ABNeHuil. Kaxknasn U3 30H moapasaens-
eTCs Ha [ISIMOIOrHIECKHE NPOBUHIMK ¥ 001aCTH B 3aBUCHMOCTH OT
XapakTepa IMPKY/IHA arMochephl 1 Makpopenbeda 3eMHOH MOBEpX-
HocTu. [1pH BeIieIeHHH IPOBUHLIMH ITIABHBIM CIIeyeT CHHTaTh UCTOIHHK
BIIATM M MOCTYTUIGHHE €€ K TOMY WM HHOMY KOHTHHEHTY, a 001acTer —
HX COBIAJCHHWE ¢ KPYIHBIMH FOPaMH MIIM PABHHHHBIMH TEPPHTOPHAMH,
B Mpe/eaX KOTOphIX HaOmoaaeTcs onpe/ielieHHOe eIMHCTBO HUBAJILHO-
IIAUMATBHEIX SBIEHHH.

TIpu BHIICTEHUM PAHOHOB YUHTHIBAIOTCS MPE0OIafaHHe ONPE/IesICH-
HBIX BUJ0B HUBAJIBHO-TIIAIIAANBHBIX SBIICHUHA, CTETICHb OICACHEHUA H €TO
JNCIEPCHOCTh MM KOMIIAKTHOCTD, BBICOTHAS MOACHOCTH IIAUMOJIOIHA-
UeCKUX ABJICHHUH, 0COOEHHOCTH UX PEKHMA U MEKTOIOBOH H3MCHYHBOCTH.
B kayecTBe 37€MEHTApHOH €AMHHIIBI PaHOHUPOBAHUS NMPHHHUMACTCA
peuHoii acceliH ¢ TOM WM WHOH CTETICHBIO Pa3sBUTHS B HCM HUBAJIBHO-
DIALHAIBHBIX SBISHUH, HA3BIBAEMBIH JIGAHUKOBBIM OaccelHOM.

JlenuuxoBbIM HacceiiHoM cunTaeTcs Takoi OacceiH, Ha IOBEPXHOCTH
KOTOPOro, BIUIOTH /IO 3aMbIKAlOIIEro CTBOPA, CYIIECTBYIOT JICIHHKH U
(MJIM) MHOTONIETHHE CHEKHUKH. HIKHIOH rpaHuily TETHHKOBOTO Oacceiina
1e71ec00Gpa3HO IIPOBOMTH HA YPOBHE TPAHMIIbI CHEXHHKOB (oporpadu-
YeCKO CHEroBoi JIMHHH), T.€. HWKE OCHOBHOW MAacChl CE30HHBIX M BCEX
NepeeTOBbLIBAIOIINX CHEXKHHUKOB B Oacceiine. 'eorpaduiecku HeNpepsIB-
Hast ¥ JOCTATOYHO OTHOPOHAs B 6a1aHCOBOM OTHOLICHHH COBOKYIHOCT
HHUBAJILHO-TIIALIMAILHBIX OacceiHOB 00pa3syeT IIALHOIOrHYeCKHH PaHOH,
a rpymnma TakuxX paioHOB OOBEIMHAETCS B TIIALMOIOTHYIECKYIO obnacTe.
MHorna B KauecTBe POMEXKYTOUHOMN CTyIEHH BBLIETACTCS MOX00NACTD.

B ocHoBe paiioHHpOBaHUA — TIATh MOSCOB BPEMCHHBIX U MOCTOSHHBIX
HHUBABHO-[VIALMATBHEIX siBeHui B CeepHoM 1 HOKHOM nomymapusx (M.
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puc. 1.26; 6omee mompodHo — Ha ¢. 38 u 39 B ATIace CHEXHO-I€I0BBIX
pecypcos mupa). B CeBepHOM NoMylapuu OHHW Pa3BHTEL B OCHOBHOM Ha
cyme, a B KO:xHOM — Ha MOpe, YTO IIPUBOUT K HEOIMHAKOBOMY XapaKTepy
30HAJIBHOCTH B 000MX momymapusx. Ha3paHus 30H AaHBI 10 OCHOBHEIM
DALHOJIOTHYECKHM ABIEHHAM B TOH WM HHOM 30HE. JleHCTBHTEILHBIH
Habop HHUBAIBbHO-ITIALMANBHBIX SBICHAN B TF0OOOM U3 30H 3HAYMTENBHO
CJIOXKHEE, @ B TOpax, KpOME TOr0, BCTPEYAKOTCS JIeJHUKH, OKaiMIIseMbIe
NosACaMH YCTOHYMBOIO CHEKHOTO TIOKPOBA U JIaBHH.

B CesepnoM nonymapuy BBIIEIAIOTCA YeThIpe 30HHI (C ceBepa Ha
I0T): ITOKPOBHOTO, FOPHO-TIOKPOBHOTO OJIeIeHeHHsS. U MOPCKHX JIBIOB;
MHOTOIIETHEH MEp3I0Thl, YCTOHYHBOTO CHEXKHOTO ITOKPOBA, CE30HHEIX
MOPCKHX JIbJIOB ¥ TOPHOTO OJIENEHEHHS; YCTOHYUBOIO CHEKHOTO ITOKPOBa,
TOPHOTO OIEJEHEHHS, CE30HHBIX MOPCKHX, O3€PHBIX H PEYHBIX JIHJIOB;
HEYCTOHYMBOIO CHEXHOTO IIOKPOBA U TOPHBIX JieAHMKOB. B FOxHOM
TIOTyIIIAPHH PACIPOCTPaHEHBI TPH TAKHX 30HBI (C 10ra Ha CeBep): AHTapK-
THYECKOTIO JIEIHMKOBOTO IIOKPOBA; MOPCKHUX JIbJ0B H TOPHO-TTOKPOBHOTO
oneneHenus; aiic6epros. OTAEIBHO CYLIECTBYET Pa30OpBaHHEIH IIOSC
HHBAJIbHO-TIIAMAJIBHBIX SBJICHHH B 5KBATOPHATIBHOM, TPOMHYECKOM H
I0KHOM YMEPEHHOM II0sicax.

Kaxaerit u3 MATH CyOIIMPOTHBIX MOSCOB BKIIFOYAET B cebs OfiHY, 1BE
WIH TPU CYOIIUPOTHEIE 30HBL

ITosic A (obo3Hauenus naHel Ha Kapte: puc. 1.26, ¢ 75) — mosc
MOCTOSHHBIX HUBANILHO-TNIALHAIBHEIX ABICHUI CeBepHOro noaymapus —
oxBareiBaeT I'pennannuio, CesepHelil JIeMOBUTEINH U CeBepHBIE YAaCTH
Tuxoro u ATIaHTHYECKOro OKEaHOB, 3aHATHIE MOPCKUMH JIbIaMH,
ceBepHble obnactd Espasuu n CeBepHOf AMEpHKH C TOKPOBOM MHOIO-
JICTHEMEP3MBIX MTOPOJ U COBPEMEHHBIM OllefiecHeHHeM B ropax. 3oHa Al
BKJIROYaeT [ peHtan ickuii e THUKOBBIH AT U LIeHTpasibHbIi ApKTHYECKHI
DacceiiH ¢ ero MacCMBOM MHOTOJIETHHX MOPCKHX JbJ0B, 30Ha All —
okpauHHBIE Mops CeBepHoro JIeZOBHTOTO U YacTh ATIAHTHYECKOTO
OKE€aHOB C CE30HHBIMU H MHOTOJIETHHMH MOPCKUMH JIbJaMH H COBPEMCH-
HBIM T'OPHO-TIOKPOBHBIM OJIEICHEHHEM Ha 0cTpoBax, 30Ha AIIl - Teppuro-
PHH IBYX MaT€PHKOB B MPEJIEJax PacHpOCTPaHEH s MHOTONETHEMEP3JIbIX
NIOPOI ¥ 3aMep3atolike 3MMOH akBaTopuH benoro, Oxorckoro 1 bepunrosa
moped. Obmas nnomwane mosica 38 MIH xv’. YCTOWYMBBIH CE30HHBIN
CHEXHBIH MOKPOB CILIOLUIHBIM CI0EM 3ajleraeT 0 BceH TePPHTOPHH TI0sca
B XOJIOJHYIO IIOIOBHHY rofa.

[Tosic b — mosic BpeMEHHBIX HUBAIBHO-IIAIHAIBHBIX sBIeHui Cesep-
HOTIO MOJyHIapys — OKOHTYPHBAET PaclpOCTPAHEHHE CHEKHOTO TIOKPOBa
B EBpasuu u CeBepHOH AMepHKe Ha Ce30HHOMEP3IIBIX TPYHTaX € OCTPO-
BaMH BEYHOH MEP3JIOTHI, a TAKXKe YacTh ATIIAHTHYECKOTO OKeaHa, 3aMep3a-
IOIIYI0 B OTJENBHBIE TOJbl. B HeM BbineneHbI 30HBI YCTOWYHBOTO (30HA
BI) u neycroitunporo (30Ha BII) cHexHOro nokposa. OuepTaHHs rPaHHIIbI
MEXITy HUMH J0BOJIBHO CIIOXKHBI: 30Ha BI, k KoTtopo#i oTHeceHnsl TubeT u
['uManau, KpyNHeIMH «3aJTHBaMI» IIPOHUKAET JAJIEKO Ha IOT, B 300y BIL,
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OXBaThIBasA TEPPUTOPUH C COBPEMEHHBIM OJICICHEHHEM TOPHBIX CTPaH.
O6mas mwiomans nosca b paBHa 35 MaH k.

TMosic B — osc NOCTOAHHBIX HUBAJIBHO-TIANHAIBHBIX AeiaeHUHA KOxHo-
ro noxymapusi — Bkiaodaer AHTapkTHIOy (30Ha BI) u uwacts FOxHOrO
OKeaHa, 3aHMMaeMylo aiicOepramMi, Ce30HHBIMH H MHOTOJIETHHMH
mMopckuMH sbaamu (30Ha BII). Ha octposax 3omsl BII pacmpocTpaneHo
COBPEMEHHOE FOPHO-IIOKPOBHOE OJIECHEHHUE, BCs MOBEPXHOCTD I0OsACA B
XOJIOJHYO MOJIOBUHY T0JIa 3aHATa CHEXKHBIM nokposoM. OOImas mwiomans
nosica B paBHa 35 MIH kM.

[Tosic I' — nosic BpeMeHHBIX HHBAJTBHO-TIIIIHAIBHBIX sBJIeHUH FOKHO-
ro nmojiymapus — BkmodaeT B cedd omHy 30Hy I'l pacnpocTpanenus
aiicOeproB, NPOAYLMpPYeMBbIX JIETHHKOBBIM IMTOM AHTapKTHIEL Ha ocT-
pOBax 30HBI IMEETCS COBPEMEHHOE TOPHO-TIOKPOBHOE ofle/ieHenue. Ce30H-
HbLH CHEXXHBIH MMOKPOB XapaKTepeH /s MOBEPXHOCTH KaK 0CTPOBOB, TaK
u aiicbepros. Ilnouans TeX U APYrHX NPHMEPHO OJMHAKOBA — IIEPBBIC
TBICSYH KBaIpaTHBIX KitoMerpoB. [Dnomams nosica I nocturaer 40 MIH kaf’.

Tosc JI — mosAc HHBAIBHO-TALUANBHBIX SBICHHH B 3KBaTOPUATILHOM,
TPOMHYECKOM U IOKHOM YMEPEHHOM I10CaX — pacIiojlaracTcs B OCHOBHOM
B HO>xHOM mommymapun. OH npecTaBIseT coO0H NPEPBIBUCTEIN CHEXHO-
e I0BBII apeal Ha cye (OJeAeHeHHe MO OTCYTCTBYET), OXBAThIBAOLIUIA
BCe MaTepukH, kpome EBpasuu 1 AHTapkTHIBL B CeBepHOM nomylapuu
B HEro BXOIAT Topel ceBepa HOxHoM Amepuku, Mekcuku, Kapubekoro
OacceitHa u ropsl Atnaca B Adpuke. 3acHe:KeHHBIE BepIIHHBI LleHTpab-
HOM AQPHKH pacmONIOKEHBI B HEMOCPEICTBEHHOH OIM30CTH OT 3KBaTopa
u B CeBepHoM, U B FOxHOM nomynapusx. B KOxHOM nomymapuu K nosicy
I oTHOCATCA CHEXHO-TemoBhle apeansl rop HoBoi I'BuHen, BocTOKa
ABctpaimy, rora Adpukn, 3anana F0xHoit Ameprku. K sone Il oTHeCeHBI
apeansl Bocrounoro nonymapus, k¥ 3oHe JII — 3anagnoro. O6mas
nnomane nosica JII paBHa 2 MiH k.

[14Th TIAIHONOTHYECKHX IOACOB BMecTe 00pa3yloT COBPEMEHHYH)
rsHocdepy 3eMiH, OXBaTHIBAIOLLy 0 npuMepHo 150 MiH v, wu 30%
€€ TMOBEPXHOCTH.

CyOMepuuoHaNbHbIE TPAHAIIBI Pa3AeIsiOT MATEPHKOBLIE H IIPHIIEXKa-
111€ K HUM MOPCKHE YaCTH ITIAIHOJIOTHYECKHX MIOSCOB H 30H ITO [IPHHIMITY
HCTOYHHMKA MUTAHHA HUBAJBLHO-ITIALHANIBHBIX 00beKkTOB. TakuM 0OpazoM
BbIJIE/ICHBI DISALHOIOrHUeCKUe TPOBHHIIMH, 4 B HX MIpe/ieNax IPeUMYIIeCT-
BEHHO 110 TeoMOop(}H0I0rHYeCcKUM TTPU3HAKaM (POPMUPYIOTCS ITIALHOIOTH-
qeckHe o0nacTy.

HuBanbHO-rNAUWaNbHbIe CUCTEMbI

K HHUBaJIBHO-TTIAIIHAIBHBIM OTHOCATCA TaKHE MPHPOIOHEBIC CHCTCMEL, B
BCILIECTBEHHOM COCTaBE KOTOPRIX H MpolLleccax, ONpEneIAommnX beHKl.IH-
OHHpPOBAHHE CaMOH CHCTEMBI H €€ B3aUMOJEHCTBHE C OKpYyXawlleH
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CpenoH, Beayllas pojb NPUHALNECKHT CHEKHOMY MOKPOBY H IBAY.
HuBanbHo-maUHAILHBIE CHCTEMBI BKITFOYAKOT Psifi 00BEKTOB, CIIOAKEHHBIX
B OCHOBHOM JIBJIOM — JICITHUKH, HAJIEAH, NOA3EMHbIE JICISHEIC TOPH30HTHI,
NEISIHOM M CHEXHBIN TIOKPOBHI, @ TAKKE UX COBOKYITHOCTH.

Crenyert pa3nuyaTh HUBAJTLHO-TAIHATBHBIE CHCTEMBI YETBIPEX YPOB-
nei (Komwsikos, Kpenke, 1979). Beiciumii yposeHb 3aHUMaET II00abHAs
HUBAJIbHO-TJIAIMANIbHAS CHCTeMa — rasuuocdepa, IpeacTaBpasAioias
c00oii yacTh reorpaHIECKoH 000T0UKH, CBA3aHHOH € IPYTHMH IIAHETap-
HBIMH TPUPOJHBIMU CHCTEMAaMH HE TOJbKO IPSIMBIMH, HO CTOJb ke
CHIIbHBIMH OOPaTHBIMH CBS3AMH.

Crenyroiuii ypoBeHb — PErHOHATEHBIE HUBANBHO-TIIAIHAIBHBIE CHC-
TeMbl. OHM POPMHUPYIOTCA B MpeieaX KPYITHBIX pErHOHOB, LEIIBIX TOPHBIX
obacTel, apxuMnenaros MOJAPHBIX W CYONMONMsAPHBIX OCTPOBOB. Takue
CHCTEMBI OXBATHIBAIOT LIKPOKHUH KPYT CHEXXHO-TTEIOBBIX SBICHHUH B 00/Ib-
1LIOM JHana3oHe (pu3nKo-reorpadpudeckux ycnosuid. OOpartHele CBA3H, T.€.
BO3/ICHCTBHE OJIEJIEHEHHS PAa3HBIX BHIOB Ha KJIMMAr U pelbed, Ha 3TOM
YPOBHE SBHO 3aMETHBI, HO BCE K€ HAXOIATCA B TOMYHHEHHOM IT0JIOKEHHH
[0 CPaBHEHHIO C NMPAMBIM BO3JeiCTBHEM Kiumara u penbeda Ha
OJle/IeHEeHHE.

Ianee uayT MEeCTHBIC (JIOKATbHBIE) HUBAJIbHO-TIALIHAJIBHBIE CHCTEMBI,
B KOTOPbBIX B3aHMMOCBSI3aHHBIE CHEKHO-J1€0BbIC IPOLECCH MPOMCXOMAT
Ha OTHOCHMTEJILHO 00OCOOIEHHBIX Y4acTKaX KPYIHBIX PETHOHOB. 371eCh
Pa3BHT OrpaHUYeHHBIH KPYT HUBATBHO-TIALHAILHBIX ABICHHH, B KOTOPbIX
TTIAaBEHCTBYOLIEE TIOJIOKEHHE 3aHUMaeT 0HO U3 HUX. Konebanus UHTEH-
CHBHOCTH IIPOLIECCOB, IPUCYIIIAX HMEHHO STOMY ABJICHHUIO, HAK/Ia1bIBAKOT
[VIABHBIH OTIIEYATOK Ha 0COOCHHOCTH Pa3BUTHA BCell MECTHON HHBAIBHO-
DISAIMHAIBHONR CHCTEMBEL.

Haxkonen, Hu3MMi 3/1eMEHTapHBIH YPOBEHb 3aHUMAIOT CHCTEMBI,
00pa3syeMsie OTACIbHBIMY JIeJHHKAMH, JTEMEHTaMH HUBAJILHO-ITIALIHATb-
HBEIX CHCTEM: CHEXXHHKAMM, HaleIAMH H T.0. X MOXKHO paccMarpuBath
KaK CaMOCTOSATE/bHbIE 3aMKHYTBIC CHCTEMBI C JEHCTBYIOIIUMH BHYTPH
HHX TPOIECCAMH, MPUBOILIUMH K H3MEHEHHIO CHCTEMbI BO BPEMEHH H
npocTparcTBe. OOpaTHbie CBA3H Ha TOM YPOBHE 0OHAPYKUBAKOTCSA JTHOO
TOJBLKO 33 [UTMTENbHOE BpeMs HaOIIONeHHH, MO0 MocpeacTBOM TOHKHX
HHCTPYMEHTAIBHBIX HCCIe10BaHHH.

HupanbHO-IIAIMATEHBIE CHCTEMBI XapaKTEePU3YHOTCS, BO-TIEPBbIX,
CBOMCTBAMU COCTABIAOIINX MX JIEMEHTOB (pa3MepaMH JIEHHKOB H
HaJlee, X PEXKUMHBIMH W PU3HUIECKUMHU XapaKTepHCTHKAaMH, pacnpe/ie-
JIEHMEM TOJLIMHBI CHE)KHOTO TMOKPOBA, J0JIeH MOA3EMHBIX JIbJI0B B
MHOTOJIETHEMEP3TIBIX TOPOAAX M T.1.); BO-BTOPbIX, YHCIOM, KOHIIEHTPALH-
€H, pacnpene/ieHHEM 3THX 3JIEMEHTOB (YMCIOM JaBHHHBIX OYaros,
JIeTHUKOB, CTENEHBIO OJICICHEHHUS, TOBTOPAEMOCTBIO CXO0/Ia JIABHMH M T.1L.);
B-TPETbHX, B3AHMOCBA3IMH ITHX 3/I€MEHTOB MEKIy COOOH M ¢ ApYTUMH
4acTSMH MPHPONHBIX CHCTEM TOTO K€ WM CMEKHBIX B HEPApXHYECKOM
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psLy MaciTaboB; B-4ETBEPThIX, MOJSIMH OCHOBHBIX N1apaMETPOB B HX
gpenenax, T.e. 0000IEHHBIMU IPEICTABICHUSIMH O PACTIPE/ICTICHUH 110
TEpPUTOPHH TOH MM MHON XapaKTEPUCTUKH cHCTEMBI. K Takim napamer-
pam OTHOCSTCS, HanpUMeP, a0COIOTHBIC K OTHOCHTEBHBIC BBICOTBI PEJIbE-
¢a, BEICOTHOE MONOKECHHE IPAHMLBI NUTAHHA JICTHUKOB, TEMIIEPATypa
BO3/YyXa Ha ee BBICOTC HIH Ha GUKCHPOBAHHOM YPOBHE, BEIHYHHA
aKKyMyJSIUMu—a0IsIMH Ha BBICOTE rPaHMLbI MUTaHus jieaHuKoB. [Toms
CTPOATCS METOJaMH IIPOBEICHHS H30JIHHHIA MEXIY BENHYUHAMH, BBITHC-
JEHHBIMH [ OTAENBHBIX TOYEK TEPPHTOPHH.

Hanbornee coBEpIICHHBIA METO/ HCCIICIOBAHHS — CO3IaHME QU3HYEC-
KMX MOJIE/IEH HHBATBHO-TTIALIMAIbHBIX CHCTEM — NPAKTHYECKH HE TIPUME--
HMM K JIOCTATOYHO CITOXKHBIM CUCTEMAM, COCTOSILIMM U3 MHOTHX 3JTEMEH-
ToB. B 3TOM ciydae nmpuberaror kK 0JHOMY M3 H3J1araéMbIX HHKE METO/IOB!
3TAJIOHHOMY, CTATHCTHYECKOMY MJIM METOLY «IIOJIeH».

TaNOHHBINA METOJI COCTOMT B M3yYEHHH «THITHYHOI0» 0JIOKAa CHCTEMBI,
BKJIIOYAIOLIEr0 OCHOBHBIE BHbI TJISAIHATBHBIX 00bEKTOB, HAIPHMED,
OTJIETHHOTO JIEIHHKA MIIH TOPHO-JIeJTHUKOBOrO Hacceiina. 3aTeM MOoy4eH-
HBIE PE3YJLTATHI MIEPEHOCATCA Ha JOpyrHe Onoku cucteMbl. Hampumep,
KpHBas 3aBHCHMOCTH YIENbHOro 0aJaHca MacChl OT BBICOTHI HIH OT
HpEBBILEHNs HAJl TPAHUIIEH NUTAHUA, BBHIBEICHHAS HA OIHOM JICIHHMKE,
MIEPEHOCUTCS Ha BCIO JIEAHHKOBYIO CHCTEMY TOPHOH CTPAHBL

CraTHCTHYECKHI METOJ 3aKJIFOYAETCS B YUETe IPOCTHIX CBOHCTB BCEX
57EMEHTOB CHCTEMEBI M MX B3aUMOCBA3H Oe3 aHanu3a QU3HIECKOH
CYUIHOCTH M Y4€Ta MPHYPOUEHHOCTH 3THX CBOUCTB K KOHKPETHbIM
57€MEHTaM CHCTEMEI M TOJIOKEHHI0 UX B MPOCTpaHCTBE. Paccmarpusa-
H0TCA XapaKTePUCTHKH pacrpe]elIcHUs H BEPOATHOCTH CBOWCTB H
HMHTEHCHBHOCTH TIPOIIECCOB BO BPEMEHH H MPOCTPAHCTBE: OLICHKA J0/H
OTCTYNAOUINX JICAHHKOB, BEPOATHOCTH TTOABIECHHMS HAJEAEH MEpex HX
KOHILIAMH, H3MCHEHHS! JHTPOIMHMH JIETHUKOBOH CHCTEMbI [I0 Pa3sHOOOpasuio
pa3MEpOB WIH THIIOB JIEAAHHKOB H T.J.

Merton monel i Kaprorpad@HUyecKoro MoAeIHpPOBAHUS COCTOMT B
NOCTPOEHHH MOJICH MPOCTBIX XapaKTEPHUCTHK OTJENBHBIX JIEMEHTOB C
YYETOM HX MPOCTPAHCTBEHHOTIO IIOJIOKEHHS, HAlpUMEp, MPOBEACHHE
H30XHOH, B COIIOCTABJICHHH PA3HBIX HOJIEH ¢ ONpEJIeICHHEM CTEMEHH X
CXOJCTBA /IS BBEIABJICHHS B3aUMOCBSA3E€H M MPUUYMHHOCTH, a TAKKE B
BBUICHEHHH TMPOCTPAHCTBEHHbIX 3aKOHOB H3MEHEHHs XapaKTEPHCTHK 110
KOH(UTypali HX MOJIeH, B pa3I0XKEHHH MOJeH Ha COCTaBIAIOILME 1
BBLIENEHHS ONPENEAIONMX (aKTopos.

I'mobanpHas HUBATBHO-TIAIHAIEHAS CHCTEMA BKJIFOYAET BCE CHEXKHO-
J7IeIoBbie OOBEKTHI M SBJIEHUS, U3 KOTOPEIX HauOonee BayKHBI CTIEAYHOLIHE:
CHEXHBIW TIOKPOB, JEIHHKH, MOPCKHE M TOA3EMHbIE JIBIBI (puc. 2.34).
Bce anemenTsl cHcTeMbl 00pasyloT JBa FeHETHYECKHX psja: OCHOBOH
MEPBOTO CIYKUT NPEMMYILECTBEHHO CyONMMMaLlHOHHBIN, a BTOPOTO —
KOHKEISIIMOHHBIN THIIBI b1000pa3oanus. Ciila B3aMMOCBA3eH MEKITY
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Pug. 2.34. DyHKUMOHaNLHasA cxema rnodanbLHON HUBaNbLHO-rNAUKanNb-
HOW CUCTEMBI

1 = 3neMeHT HUBaNbLHO-TNALMANELHONW CUCTEMbLI, 2 — FMALMOTEXHUYECKHH
3NeMeHT, 3 ~ ABYXCTOPOHHUEe CBA3MU, 4 — OAHOCTOPOHHME CBA3M, 5 —
BO3OeACTBME Ha cucTemy, 6 — BoaneCTEME CUCTEMbI

3JIEMEHTaMH, KaK MPaBHII0, Topa3no OoMblle BHYTPH KaxI0r0 psaa, 4eM
MEXIY HHMH. 3TO CBSI3aHO C CYLIECTBEHHO pPa3HOil CHUIIOH BHELIHEero
BO3ICHCTBHS Ha HUBAJbHO-IVIALHANBHYIO CHCTEMY M3MEHYHBOH BO
BPEMEHH 4YacThio OJI0Ka «IIPUpOJIHAs cpela» — IPYIIbl MHAPOMETEOPO-
TOTHYECKHX sBNeHHH. [ld sneMeHTOB psaaa cyOnMMALHOHHBIX JIBI0OB
OCHOBY BHEIIHEIr0 BO3/IEHCTBUA COCTaBAAKT atMocdepHsie 0CaaKH,
TEMIIepaTypa BO3IyXa H BeTep, a I pssia KOHKeISILHOHHBIX — TeMIIepa-
Typa BO3yXa H PeXHM BoJoeMa WIH BoioToka. [lornoienHas connedHas
pazualHsa NPUMEPHO OJMHAKOBO Ba)KHA [UIS HNIEMEHTOB 000MX PAIOB.
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HuBanbHoO-rNAUManbLHaa cuctema
Mamupa n Nuccapo-Anas

B 1968-1973 rr. B cBa3u ¢ cocTaBicHueM Karaiora jgeIHHKOB
Cogerckoro Coro3a IiHonoruueckoit skcneauueil Macrturyra reorpa-
duu AH CCCP nox MOMM pyKOBOIACTBOM OBLIH BbIUIOIHEHE! OOIIMpPHbIE
[10JIeBBIE MCCIEIOBaHMS B 00JaCTSX MUTaHHA psja JeqHuKkoB [Tamupa u
[nccapo-Anas. ITomydennpie MaTepHabI TO3BOIAIU IIPOBECTH KOMILIEKC-
HbIH aHaIK3 PEXKAMa COBPEMEHHOIO OJIEICHEHH | IaTh BECbMa TOJHYO
XapaKTEPUCTUKY KPYITHOW PerHOHAJIbHOH HMBAILHO-TIALMATBHONA CHC-
TeMbI, COBCEM HEIaBHO CuUMTaBIleics ManousydeHHOH (OneneneHue
[Tamupo-Anas, 1993).

Tepputopuio [Mamupa u T'nccapo-Anas Mel BeinensieM kak Ilamupo-
AnaiicKy1o msuuoIorHiecKkyio obnactb. C ceepa €€ rpaHuIIeH CITYKAT
depraHcKas I01MHA, C CEBEPO-3anaja — CPeIHea3sHaTckue NyCTHIHHBIC H
NOYMYCTHIHHBIE HU3MEHHOCTH. C fora rpaHHIa MPOXOUT N0 JOJTHHAM
IManmka 1 Baxmia, y mogHo)HA 'HHAYKYIIa, Ha BOCTOKE OHA OTHAENAET
ropubie XpeOTst oT TapHMCKO# BrauHbl. BOIM3H BOCTOUHBIX U FOXKHBIX
rpaHu 00NacTH MPOXOIMT TOCYAAPCTBEHHAsA rpaHulia TaUKHKHCTaHA.
[Tamupo-Amnaiickad 001acTh, paccMarpuBaeMas Kak euHas HHBAJIbHO-
DIANHaNBHAs CHCTEMA, COCTOUT M3 TPeX IPHPOAHBIX COCTABIAIOLINX:
3anamHoro Ilamupa, Bocrounoro Ilamupa u I'nccapo-Amnas.

EcTh HeckosbkO OIH3KHX BAPHUAHTOB MPOBEACHHS IPAHHMIBI MEKIY
BocrounsmM 1 3anagusiM [Tamupom pasHbiMu aBTopami (puc. 2.35). Bee
OHH XOPOMIO KOPPEIUPYIOT C XapakTepUCTHKaMH penibeda, Mpexkie BCero
C OTHOCHTENBHOM [1yOHHOH ero pacuieHeHus. [lonobuyro KapTy, Xapak-
TEPHUBYIONIYIO MaKCUMAJIbHBIA Mepenaj BBICOT, MBI MOCTPOUIH IMyTEM
COMOCTABJIEHUs JBYX JPYTHX KapT: MaKCHMalbHbIX H MHHHMAaJbHBIX
BEICOT penbeda. [eomopdonornieckoit rparune 3anaaHoro 1 Boctoasoro
[Tamupa Gnuke Bcero COOTBETCTBYET HA NPHBOIMMOH KapTe W30JIHHHS B
2000 .. MakcuMaNbHEIH TIepenas BeicoT Ha 3ananHom Ilamupe cocTas-
nseT 5 kv, Ha BOCTOYHOM KOHTpPAcThl BLICOT BABOE MEHBbIIIE.

Hamm nonepsie paboThl BITIOYATH HA3EMHBIC HCCIIEIOBAHMS JICTHH-
KOB M HabmomeHus ¢ GopTa BepToNeTa MpU CUCTEMaTHuecKuX objerax
BCEX JIEJHUKOB TOrO Wi WHOro bacceiina. B noneTe MpoBOAKIOCH a3POBH-
3yanpHoe AemupupoBaHHe a3po(OTOCHUMKOB, BBITIOJHEHHBIX 15—
20 et Hazam, KOPPEKTHPOBATHCH TPaHHLb! JIEHHUKOB, BRISCHSIMUCE BCE
CITy4au UX HACTYTIAHHMs! MJIH OTCTYIIaHHS, 0TMEYAoCh MOJIOKeHHE PUPHO-
BOH JIMHHH, BEIHCh HAOMIONEHHS 3@ XapaKTepoM IMTaHWS B (QHPHOBHIX
obmacTax neaunkoB U T.i. Ocoboe BHHUMAHHE YIEIAIOCH U3YUEHHUIO
PEeXHMa CICHHUANEHO BbIOPAHHBIX JTAJIOHHbBIX JIEIHHKOB.

Ha6monenus 3a pexknmoM GUPHOBEIX 00nacTel NeaHUKOB ObUIA
BHITIOJIHEHB] B 1965 1. Ha nenuukax Measexuil © PI'O B BepXoBBAX
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Puc. 2.35. OTHocuTenbHanA rnybuHa pacuneHeHus penseda u reomopdo-
noruyeckas rpaHuua Mmexgy 3anagHsiM U BocTouHbim Mamupom

1 — no K.B. CtaHiokoBuyy (1952), 2 — no PQl. 3abuposy (1955), 3 — no K.K. Mapkosy
(1936), 4 — nepexogHan 3oHa no O.E. AraxansaHuy (1965)

p. Banu; B 1969 . Ha negnukax Mrancanasl 1 OOMKOMapoy Ha KKHOM
ckoHe Anaickoro xpeOTa u Ha nenHukax Ilucoma, Cxoray u CeiTapru
Ha ceBepHOM ckiioHe [lapea3ckoro xpeOta; B 19701971 rT. Ha negHUAKAX
rpynmnbt AxOalTan Ha ceBepHOM CKII0He Xp. My3kon; B 1972 . Ha neTHUKe
Bbakuurup B BepxoBbax p. ['yHT. B ¢upHoBBIe 00nacTh NeIHUKOB Ha
BoicoTh! 40004500 M Hax yp. MOps MBI HOAJalld Ha BepTojeTe, a Ha
BbICOTHI 0k010 5000 M newikom.

Ha kask10M M3 3THX JIETHUKOB paboThl MPOBOAMIMCE M0 KpaiiHei Mepe
IBaKIBl — B MIOJIE W KOHIE aBTYCTd, @ B HEKOTOPBIX CIy4asx eLle
MOBTOPSUTHCE Ha cremytomee neto. OcHoBHOH miypd rmybunoi 4-6 u
pacrofaraid B IEHTPANbEHOH, CPaBHUTENLHO POBHOH HacTH ofmacti
[HTaHUA, TAC TOTIOTHNTEILHBIH TJABMHHBIA H METENEBBIIT CHET TIPAKTHYEC-
KH oTcyTcTBOBan. Co aHa mypda Oypunn CKBaKHHY, T.€. HaOmo#eHHS
IPOBOIMITHCE BO Beell pupHOBO# Tomuie. Janubie no mypdam yBs3biBa-
JIACH CO CHETOMEPHEIMHA MPOQHIISAMH, MEPECEKaBIIMMH BCIO 001aCTh
MUTaHUA.

ITo manueiM Karanora meanukos CCCP, B ropax Ilamupo-Anas
HacuuTeiBaeTca Gonee 10500 negnuxos obmieil mnomaario 0KOIO
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Puc. 2.36. CTeneHb onepeHeHun MNamupo-Anan

9830 K4, M3 HUX OKOJIO 8,5 ThIC. JICTHHKOB HMEIOT pasmepbl Goee 0,1 k.
CrereHp OeJeHeH)s, T.€. A0/ [UIOMIaAHN JIeJHHKOB B OOLIeH IIomaiu
paccMaTpUBAEMOTO PalioHa, 0ueHb BeHKa. s kapTorpadupoBaHus 3TOH
BEJTHYMHB Mbl HCIIONB30BAIM CETKY KBAAPaToOB CO CTOPOHOH 15 Kku, Kak
¥ [IPH TOCTPOEHHUH KapT BBICOT rop. B kaXa10M U3 KBafpaTos 110 JaHHBIM
Karanora nefHHKOB MOJICYMTAHA CYMMapHas IUIOIaAb bJa, BEIYHCICH
ee JIOJIS B NPOLIEHTAX H TI0 NOJIyYCHHOMY NOJIK0 TOYEK MPOBEICHBI H30IH-
HUM PaBHO# CTENeHH oneaeHeHus (puc. 2.36).

Pasmep meauansoro sennuka (Kperke, 1976) na ITamupe paen 5 ki’
CBOIHBIE JaHHbIE O PACTIPEACICHUH JICIHAKOB 110 Pa3Mepam, IKCIIO3HIHH
¥ MOP(OTOrHYECKUM THITAM MPHBEICHB] Ha puc. 2.37. 3nech ke 114 CpaB-
HEHMS JAlOTCs AHAJIOTHYHBIE JaHHBIC TI0 e AHUKOBOM cncteme Kapkasa.
BuIHBI 3HaUMTENbHBIC Pa3inuus NPHBOAMMBIX MMAPaMETPOB B IBYX
NaMHMpO-aNaiCKUX CHCTEMaX M B TO K€ BpeMs ONHM3KOE COOTBETCTBHE
mexy ['nccapo-Anaem u Kaskasom. Takoe conocraBieHne NpUBOIHT K
BaXHOMY BBIBOJY O TOM, YTO OOLIMC 3aKOHOMEPHOCTH COBPEMEHHOIO
0Jle/ICHEHHS B OTAEIBHOM JIEHMKOBON CHCTEME B 3HAYMTEIILHOH Mepe
OTIPEJIETISOTCS CTENeHBIO €€ 3PENOCTH, 3aBUCALLEeH OT XapaKTepa penbeda
W KJIMMAaTa TOPHO# cTpaHbl (OHM 10BOJIBHO Omi3ku Ha KaBkase u ['mccapo-
Anae), yeM MOJIoKeHHeM ITOH CTPAHBL BHYTPH KOHTHHEHTA.

JleliCTBUTETBHO, IPEICTABICHHbIE HA PHC. 2.37 KpHUBEIE pacipesene-
Hus uia [lamupa XapakTepu3yroTces OOJIBIIAM pasHooOpasneM, YeM s
I'nccapo-Anas u Kaskasa. Ilpn norapuMHYECKO# IKane niowmane c
IIATOM B «€» Pa3 SHTPOIHSA Pacrpe/IeICHHs MIOMAIEH 10 pazMepam s
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Puc. 2.37. PacnpegeneHue konuyectsa N (KpacHana NMHWA) M Nnowaau
S, kM? (CMHAA NWHWA C TonyBol 3anWBKOM) NeAHUKOB NO pazMepaMm M
rpagaunsam B norapugMnyeckon (HaTypansHble norapudmel) wkane (a),
no skcnoavuunamM (6) u no rpynnam Mopdonornyecknx TMnoB () Ha Mamupe
(1), T'wccapo-Anae (l1) u Kaekaze (ll)

Fpynnbl TMnoB: CLl — cnoxHble AONWHHLIE negHuKw, [] — RDHMHHbI‘E, K-
Kaposbie, C — negHUKK Ha CKNoHax, NB — NeAHMKK NNOCKMX BepLUrH

TI'necapo-Autad Beipaskaetcs B 2,7 6ura, Kaekaza 2,8, [Tamupa 3,0 6ura. Hannuue
BTOpOTO MaKCHMyMa Ha KPHBOM pacripeielieHus IUI0IaeH Mo pasMepam
ans IlaMupa — CleaCTBHE CIHAHUSA KPYMHBIX JICIHHKOB B TPOMalHbIE
kommiekcsl. Ha Kaskase u I'mccapo-Anae oTmenbHbie neTHUKOBBIE
KOMIUIEKCHI 00YC/IOBUIM JIMIIB YCTYI B TPAaBO YacTH KPHBOM, JIydIle

240

H, M
70004

I'nasa 3. Cuer u neg B reorpadpuveckoii o6on0ouke 3emian

T

. 6 Ee I ¢

= 11500 3000 4500 6000 7500 9000 10500

Puc. 2.38. CoeMellieHHan AuarpaMmma BbICOTHOrO NONOXeHWA W COOTHOLWEHUSA
nnowagei obnacred akKymynauuu u abnauum negHUKOB B OCHOBHbIX
6acceiHax Mamupo-Anan

1 — HxHKe npaBbie npuTokwm Maxgka, 2 —- 06uxuHroy, 3 — Bany, 4 — Aarynem, 5 — Mykcy
(3anagHan yacTb), 6 — 6acceitH neaHUKa ®eayeHKo, 7 — BapTaHr (3anagHas yacTs), 8 -
Kbisbincy (neBobepexie U npasobepexse), 9 — Mykcy (BocTouHas yacTk), 10 — Bapranr
(BOoCTOMHaRA YacTs), 11 — MapkaHcy, 12— 03. Kapakyns, 13— Myprab, 14 —npasbie npuToku
NMangxa mexay yeTeamu Sarynema m MyuTa, 15 — M'yHT (3anagHan 4acTs), 16 — BepxoBbA
Nanaxka, 17 — NyHT (BocTouHanA YacTk), 18 — Cypxo6, 19 — KadmpHuran, 20 — Cypxagapbs,
21 - nesie npuToka Ceipaapbu Huxe Akcy, 22 — nesbie NpuToku Chipaapby mexay
Kapanapbeii n Akcy, 23 — 3apadwaH. a — o6nacTi akkymynauuu; 6 — o6nacti abnsauvn,
cB0B0AHbIE OT MOPEHHOro NOKPOBA; B —4acTk obnacTter abnAuMK, 3aKpbITasA MOPEHON;
I — AKaNa3oH BLICOT KPanHUX TOYEK NeAHUKOB B GacceiHe

BbipakeHHbIH Ha KaBka3e, Iie TaKHX KOMILIEKCOB OOJIBIIIE (B TOM 4MCIIE
NeJHUKH KOHWYeCcKuX BepIuuH). CKa3aHHBIM 00bACHACTCS HAMHOTO
Oosbuias pons Ha [Tamupe CII0KHBIX IEAHUKOB, YEM IIPOCTHIX JOTHHHBIX.
B I'nccapo-Anae cnoxHble JIeTHHKHA CHIBHO YCTYNAIOT JTOJIHHHBIM — 3TO
KJIACCHYECKast CTPAHA IPOCTBIX NOJMHHBIX JIEAHUKOB.

BonbmimHCTRO TnaBHBIX ropHBIX Tenei [lamMupo-Auas BBEITAHYTO B
HIMPOTHOM HATPABICHHH, XOTs M3-32 CJIOKHOTO HX pacu/leHEeHHs BCTpeYa-
I0TCSL CKIIOHBI CaMOM pa3HO# opueHTarHH. Tem He MeHee abCOIIOTHO
1Ipe0b1aialoT IEAHAUKH CeBEPHBIX pyMOOB. JlHana3oH BbICOT JIeJHUKOBOH
30HBI [Tamupo-Asias 10CTUraeT MaKCUMAIBEHO 5 kvm: oT 2320 v (camblid
HM3KHI KOHell JIeqHNKa Ha ceBepHOM ckioHe xp. Ilerpa Ilepsoro) mo
7300 a (nagano negHUKOB Ha ckiIoHax muka Memonna CoMoHU — OBIBITHHA
ik Kommynusma). Pasnuuust B BRICOTHOM TIOJIOKEHUH J1IEIHUKOBOM 30HbI
3aBMCAT INIABHBIM 00pa3oM OT YPOBHS YBJIQXXHEHHOCTH M abCOIIOTHOM
BBICOTHI TOp.
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Puc. 2.39. BbicoTHOE NoNoXeHue NeAHUKOB pa3HbIiX MOPGONOru4ecKuX THNoB
Ha CKNOHax pa3fnuuHbIx pym6oB B GacceiHe p. Cypxo6 Ha HO)XXHOM CKNoHe
Anaiickoro xpebta

1 — BbICOTHI, M, 2 — AONWHHLIE, 3 — CKNOHOBbLIE, 4 — KapoBble, 5 — BUCAYNE NEgHWUKN

CaefieHHA 0 CPEIHHX BBICOTAX JICHUKOB B KPYITHBIX pPedHbIX Oacceii-
nax [lamupo-Anas maner Ha puc. 2.38. [lonobHas auarpamma Oblia
cocrasnena mus rop Cpenneit Asuu B nenoM (Jonrymus u ap., 1972),
Ho juis [lamupa manueix Karamora e JHUKOB B TO BpeMs €Ilie He ObLIo.
Ha nuarpamMme mpencTaBieHBI BBICOTHOE IIONOKEHHE H COOTHOLIEHHE
IIoNIaeld aKKyMYJISIIHH ¥ abnaiuu B KaxaoM OacceliHe W COXpaHeHa
COpa3MepHOCTE BEIMYHWH TI0 OCSM abCLHCC U OPIMHAT IPH OTHOLIEHHH
BepTHKAJIbHOrO MacmTada K ropusoHTassHoMy Kak 1:1500. Ilo ocu
OpJMHAT OTJIOXKEHHI CpeaHHe A OacceiiHa BBICOTBI KOHIIOB JIEAHUKOB,
(GHpHOBOI IMHUHU U BHICIIMX TOYEK JI€AHUKOB, a TAKXKE IIPHOIHM3HUTEIbHAS
rpaHHiia MOPEHHOTO YeX/a Ha s3bikax. Ha ocu abenmcce naHo 9acTHOe OT
JeieHus IUIOMaaH 00IacTH aKKyMY/ISLMH UK a0 Ha €€ BBICOTHEIH
JMana3oH. PUCYHOK MOKa3bIBAaET POCT BbICOTHI JIETHUKOBOH 30HBI C 3anajia
110 HAMPaBJIEeHHIO K IEHTpabHON acTu [TaMupa, MaKCHMalbHBIH pa3Max
B LIEHTPE KpaiHMX OTMETOK JIEAHHKOB U CY>KEHHE BBICOKO IIOIHATOH 30HbI
oneneHenus Bocrounoro Ilamupa, a Takke BechbMa HH3KOE TMOJOKEHHE
JeTHUKOBOH 30HHI Ha I'Hccapo-Anae.
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HeransHoe u3ydyeHHe MOP(OIOrHIECKHX THITOB JISAHUKOB NOKA3a10,
YTO OHH 3aKOHOMEPHO PACIIONOXKEHB Ha CKIIOHAX pasHbIX pymOos. B
KagecTBe NPUMepa MpUBey AaHHbIe 10 Oacceiiny p. Cypxod (puc. 2.39).
31ech JOJHHHBIE JIETHWKH BCTPEYAOTCS HA CKIOHAX BCEX JKCIIO3MIIMH,
KapOBBIC JICTHHKH OTCYTCTBYIOT Ha 3alaJIHOM CKJIIOHE, CKIIOHOBBIE HMEIOT
JIMILIb CEBEPHYIO U 3aMagHYI0 SKCIO3ULHHY, BUCIYHE BCTPEYAIOTCS TOIBKO
Ha CKJIOHAX 3amaJHBIX pPyMOOB H O4YeHb BBICOKO HA CEBEPHBIX CKJIOHAX,

D10 006bACHIETCS 0COOCHHOCTIMH HAKOIUIEHHMS OCAJIKOB U TasHMA.
VenoBHs IIMTAHHA TOJMHHBIX JIEAHMKOB MAJI0 PA3IHYalOTCA Ha CKIOHAX
pasHbIX pyMOOB. KapoBble T€THHKH, CYILECTBYIOILHE 32 CYCT 3HAYUTEIIH-
HOH MeTeJIeBOH M TaBHHHOH KOHIIEHTPAIIMU CHera, OTCYTCTBYIOT HMEHHO
Ha 3araJITHOM HaBEeTPEHHOM CKIJIOHE, T/le TaKas KOHLEHTpalHs 3aTpyJHEHa.
CKJIOHOBBIE JIETHHKH, OTJIHYAIOIIHECs, HA000POT, OTCYTCTBUEM KOHIICH-
Tpauuy, NPHypPOdIEHBI MO0 K HABETPEHHOMY 3alaJHOMY CKJIOHY, JTHOO0 K
CEBepHOMY, TIOTYYAIOIIEMY MEHBIIE YHEPTUM COJHEYHOH panualuH, HO
BCTPEYAOTCSA OHH M HAa CPAaBHHUTEIBHO MOJOTHX KOKHBIX CKIoHaX. Haxo-
Hell, A/ BUCAYHX JIETHHKOB HanOosee ynoOeH ceBepHBIil CKIOH, MEHBIIIE
OCBELLUEHHBIH CONHIEM, @ TAKKe 3amaaHbid HABETPEeHHBIH CKIIOH.

CkaszaHHOe MOJIKPEIUISeTCS TaHHBIMH O JISTHUKOBOM ko3dduiueHTe.
Bboneuias BenuunuHa Ko3ddHUIAEHTa 03HAYAET, 4TO, NPH [IPOUMX PaBHBIX
YCIIOBUSX, T.€. IPU OJTM3KOM K HYJIEBOMY OanaHce Macchl HJIM IIPH OHOM
W TOM JKe XapaKTepe 3Toro 0anaHca y CpaBHHBAEMbIX JIEJIHHKOB, KOHIICH-
Tpaius CHera B 00JACTAX NMUTAHHA MEHBIIE.

Bossmem 11s npumepa Oacceii p. Kokcy (puc. 2.40). Hanbonbiuuii
ko3 dunuent (2-2,5) 31eck UMEKT CKIOHOBEIE W BHCAYHE JIEJAHUKH.
CKJIOHOBBIE OTOMY, YTO JIeXKAT Ha OTKPBITHIX, HE3ATOPOKEHHBIX CKIOHAX
U UMEIOT OYEHb HU3KYIO KOHIIEHTPAILIUIO CHETa Ha MOBEPXHOCTH; BUCAYUE
OTJIMYAKTCS YACThIMH OOBallaMH JIBJa C KPYTOTO S3BIKA, YTO CILYXKUT
TPUUMHON HeOoNbILoi obnactu abmsanuu. Haumensiunii koddduuuest
(1,4-1,5) umeroT KapoBble JIeTHHKH, KOTOPHIE OTITHYAKTCA MAKCUMAJIbHOH
KOHLIeHTpauuei cHera. CpelHHe 3HAYCHHUS JIETHUKOBOTO Kod(dumenTa
Y HDONHHHBIX JeaHUKOB (1,6—1,7), 4TO CBHAETENBCTRYET O CPEAHHX YCIIO-
BUAX UX NMUTAHUS M PEKUMA. ITO TOBOPHT B MOJIB3Y TOTO, UTO J0JIMHHEIE
TIETHUKH SIBJSIOTCS CAMBIMU pelpe3eHTaTUBHBIMH. BOT moueMy B KauecTBe
3TAJIOHHBIX JIEJHUKOB, HA KOTOPBIX MBI TIPOBOIHIIN MOIYCTallMOHAPHBIE
HaOmroneHust, ObLTH BEIOPAHbI OTHHHBIE HITH KAPOBO-A0IHHHbIE J1EJHUKH.

Ha ocHoBe MOMy4eHHBIX NaHHbIX BBIIOJIHEHBI ACTAJIBHBIE PACYEThI
TEMEHTOB BHEIIHETO MaccooOMeHa B 00JIACTH ITHTAHHA ICCTH JICTHUKOB,
npuBeneHHsie B Tabm. 2.16. IlpuMeHeHHas METOIHKAa HCXOAUT H3 MOHH-
MaHHUs BHYTPEHHETO MHQHILTPALMOHHOIO MHTAHHMA H €r0 COCTaBJISIO-
IUHX, U3JI0KEHHOTO B mpeAsiayluei rnape. cXoqHBIMH clIykaT TpH
BEMHYMHEI, [I0JTyIaeMbIe B pe3ysbTare HaOMOIEeHUH B M0JIE; HECTaABILN
OCTAaTOK CHeTa S, BHyTpeHHee MHMUIBTPAIIHOHHOE MUTanne Y u obuiee
TasHue A. HecrasBimuil 0CTaTOK CHera IONYy4YaeM Kak NMpPOM3BEAEHHE
TOJILITHHBI TOJIOBOTO C/TOS B KOHIIE MepHo/ia ablALMH ¥ CPEIHEH IUIOTHOCTH
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Tabnuua 2.16
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Koag.

25

2.0

15 0 10 20 30
1'0 | I S S|

Puc. 2.40. BuicOTHOe NONOXeHWEe U cpedHne 3HaYeHUA NegHUKOBOro
KoadpuumenTa gonuHHbIx (0), kapoeo-gonuHHbIX (K-l), cknoHoseix (C),
kaposbix (K) u BucAauux (B) neanukoe B BacceinHe p. Kokcy Ha OXHOM
cknoHe Anaickoro xpebta. Cnpasa — pacnpefeneHue nnowanen oneaeHe-
HWA no pymb6am B aTom BaccenHe

1 — NONOXMUTENbLHaA Pa3HOCTL ONeAeHeHUA, 2 — OTPULIATENbHARA Pa3HOCTEL OnefeHeHus,
3 — nepHuKoBLIA KoadiuumenT (koad.)

CHera nepeji HAYaJloM TasHMA (Ha OCHOBE HAOJIONEHWH OHA MPHHATA
pasHoii 0,35 2/cyv’). BenuunHa BHYTPEHHETO ITMTaHUS BBIYUCIISAETCS IO
H3MEHEHHIO CTPAaTUTPaQHH M MIIOTHOCTH HECKOJIBKMX I'OJ0BbIX NOPU30H-
TOB, B KOTOPEIE TPOCAYMBAETCA BOAA B TEKyIIee j1eTo. Bennuuny obero
TasHHA PACCYMTHLIBACM HA OCHOBE M3MEPEHHH TasHWA MO peHKaM Ha
NPOTSKEHUU MepHoia abiAMu.

CyMma HecTasBIIEr0 OCTATKa CHEera  BHYTPEHHETO IMTAHHUs JaeT
rooBoii npuxoa I. PasHOCT Mekay OOLIMM TasHUEM H BHYTPEHHHM
MHTaHHEM, NPEICTABJIAONIAS YaCTh TAJIOH BOJIBL, 3a1epkaHHO#H B QpupHO-
BOH TOJIIIE, AaeT BeIMUHHY cToKa R. ['onosas akkymyisiuus C nonydaeTcs
KaK CyMMa TpeX COCTABISIOIIMX: HECTasBLIEr0 OCTaTKa CHera, obuiero
TasgHHA W JieTHero ucnapeHus E. BenuuuHy HcmapeHHs 33 JIETO MBI
NPUHSUTH paBHOi 10 2/cy’ Ha ocHOBe HaOmrofeHUH B QHPHOBOH 0b1acTH
nennnka @enverko Ha BeicoTe Oonee 4000 .

HaHHbie TaOAHIBI OKA3bIBAIOT, YTO NEMEHThI PEXHMA JICIHHKOB
3aKOHOMEPHO W3MEHAIOTCS OT XOPOIIO YBIXHAEMOH CeBepo-3anaaHou
nepudepuu [Tamupo-Anaickoii e JTHIKOBOH 001aCTH K ee For0-BOCTOYHOH
BHYTPHKOHTHHEHTAIBHON yacTH (puc. 2.41). B uemoM ¢ ceBepo-3anana
HA I0r0-BOCTOK abCOMIOTHBIC BEIMYHHBEI TOA0BOM aKKyMYIALIHH, TasHUSL
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Puc. 2.41. UameHeHMe OCHOBHBIX NOKa3aTenen pexvuma neaHukos Mamupo- : E
Anasn ¢ ceBepo-3anaga Ha 10ro-BOCTOK g
1 - rogoBas akkymynsaumua C, 2 — obiee TasHue A, 3 — BHYTPeHHee WHthuNb- [
TpauuoHHoe nuTaHwue Y, 4 — rogoBol npuxog /I, 5 - cTok R; a — aGconwoT- =
Hble BENWYMHLI, 2/cM’, © — QONA BHYTPEHHEro NWTaHMA OT oBwero TasHuA, % g
H
& £
1 BHYTPEHHETO MUTaHUA YMEHbLIATCA. OIHAKO roI0BO# Mpuxos 6osbie 2

BCCI'O Ha JICTHUKAX LIEHTpaIbHO# 4acTH ITaMupo-Anas. I1o 06ycnoBieHo
TEM, YTO OTHOCHTE/NbHAsA BEIMYMHA TasHHUA 31€Ch MEHblIe, YeM Ha
CEBEpOo-3ama/ie H F0ro-BOCTOKe. B LieHTpaibHOM paiioHe Py 3Ha4YHTETEHOM
CHEXHOM OCTaTKe M MMHHMAJIbHOM CTOKe HanboJjiee G1arompHATHLI
YCIIOBUA T BHYTpeHHero nutanus (1o 100% obwveMa Taneix Box).

Ilostomy 3m€Ch roa0OBOM NMPHXOA BEIIECTBA MOYTH PaBEH rOXOBOI
aKKyMYNSILHH 3a IOf.

Pesynbrarel pacdeToB cocTaBnsOmMX GanaHca MacChl JICTHHKOB
npuBeIeHBl Ha puc. 2.42. [10 COOTHOLICHHIO 3JIEMEHTOB PEKHMA 3TH
NEAHHKA MOXHO OOBEIMHUTL B YETBIPE IPYIIIbI, XapaKTEPHU3YIOIHE
pasHbIe yqacTku TeppuTopuu [Tamupo-Anas. O 3ananuo# gactu [lamupo-
Anas narwor npeiacraBinenne nemrHuku O6ukomapoy, Mmrancanas! u
IIucona, o uenrpaneHo#l yacTn ITamupa — nexuuku Crorad, Pycckoro
reorpagpudeckoro odmecrsa n Mempexuii. FOxnas uacts INamupa npes-
craBieHa Jeanukamu Jlspxyap u bakunrnp, a Bocrognsni Ilamup —
neannkoM KpacHocnoboauesa.

OObIiee KITHMATOJIOTHYECKOE 3HAYEHHE HMEIOT HU3MEPEHHA U pacdeThl
TOJIOBBIX CYMM OCA[KOB W aKKyMYISLHH Ha JIeJHHKAaX, KOTOpbIE, KaK
NOKa3bIBAET HAIIE HCC/eI0BaHHE, BEChMa BEIIMKH B MISLHANIBHOMH 30HE H
3HAYUTENIBHO MPEBHIIAOT JABABIIHECH paHee OlleHKH. Teneps ACHO, 4To [

< rog)

— rogoBon Npuxon MaccChbl, pauvoHbl C Pa3nU4YHbIM

@

Puc. 2.42. CocTaBnaowme BogHo-neaoBoro 6anatca o6nacTeid NMTaHUA NeQHUKOB (B NPOLIEHTaX OT NOAOBOA aKKyMYNaLvK)

2

0100 200 r/(cm

-

1 - NeAHVKN C UCCNeROBaHHbIM PEXKUMOM, 2 — AMAMeTP Kpyra NnponopuMoHaneH rofoBOW akKYMynAuuM, ricm?, 3 — TasHWe n
KHuaKue ocapkm, 4 — ucnapeHue, 5 — cTok, 6 — HecTaABWMWIH OCTaTOK CHera, 7 — BHYTpPeHHee WH(UNLTPAUNOHHOE NUTaHKe,

il - CeBepo-BOCTOUYHLIW, IV — BHYTpeHHWA, 9 — rpaHunLbl paioHoB

8
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Yacre 2. CHexXHbI NOKPOB Ha JieJHHKAX

TOJIOBBLE CYMMBI OCAJIKOB B JIEAHUKOBOH 30HE Ha CEBEPO-3allalle [Tamupo-
Amnas pocturaior 2500 mm, na LlentpanbsHoM TMamupe — 1500 mm, a Ha
Bocrognom [Mamupe — 1000 ane.

BecbMa Be/IMKO H TasHHE NAMAPCKUX JIEHHKOB Jake B 001aCTIAX UX
mTanud. Ha OCHOBaHMM aHA/IM3a COOTHOLICHHWA BETM4HH TasHUA, BHYT-
PEHHETO NMUTAaHWs H CTOKA M3 (PHPHOBBIX obmnacteil BbIABNEHB! O0/bIIas
Be/MYMHA BHYTPEHHEro HHOHIBTPAIMOHHOTO MHTAHHA HA JICAHHKAX
LlentpansHoro Ilamupa u 3HAYMTEJIBHBIH CTOK TanbiX BOJ HA CEBCPO-
3amaze ¥ 10ro-BOCTOKE 3TOM JICAHNUKOBOH 00IacTH.

BhisCHEHHBIE PA3TMUMA B PSKMUME obnacTeil MUTaHMs JICAHHKOB
[1O3BOMSIOT BHLICIUTH Ha TeppuTopuH TMaMmupo-Anas 4eThipe paioHa,
KaKIblH M3 KOTOPHIX XapakTePH3yeTCs cBOeOOPasHBIM COUCTAHHEM
YCJIOBHMIA CYILIECTBOBAHMs U PEXUMA JICHUKOB (cm. puc. 2.42).

L. ITepedoeoii (3anadusiiy) paiion OTIUYACTCS IBYMA TIABHBIMH
0COBEHHOCTIME: CAMbIM HH3KMM TIOJIO)KEHHCM JICAHUKOBOH 30HbL I
HanGompLmM Ha [TaMipPO-AJtae KOJIMYECTBOM OCa/KOB. [OpbI IOAHIMAIOT-
¢4 37eCh /10 BbicOTHI 4,0-4,4 KM, caMble BEICOKHE BEPIIMHBL — 10 4,6 xm.
MOoLIHEBI TTOTOK Bllard MPUXOIMT C J0ra M Horo-3anaja N0IIHH Baxma u
Cypxo6a, IpHHOCA ¢ 000N 00HMIbHBIE OCANIKH. [peobnanaroT KapoBele H
MeJIKHE JOTMHHHbIE JIEIHAKH, CYIECTBYIONME 3a CHET BHICOKOH KOHLCH-
TpaLMK HA HUX CHEra, MPUHOCHMOTO JaBHHAMH, A TAKKC METCICBOIO
epeHoca Ha TOJBETPEHHbIE CEBEPO-BOCTOYHBIC CKIIOHBL. AKKyMYTSILIAS
Ha nemEMKax npessmuaet 200 /cv’ B Ha HEKOTOPBIX W3 HAX NIOCTHract
350 z/ca’. I'panuiia NUTAHUS JIOKUT HA BBICOTC 3,6-4,0 kv. B HU3KMX
oOnmacTX nUTaHud 75% HAKONMBIIETOCS CHera CTauBaeT U Oonec 60%
TaNbIX BOJ yXOMUT B CTOK. M3-32 MAJIOTO 3aMaca X0/104a B JISAHHKAX JINLLB
ot 25 10 40% Tanelx BOJ BHOBb NMPEBPALACTCS B JICA. T'onoBoit npuxon B
hUPHOBBIX 00TACTAX HAMMEHBIIUH JUlsl JICAHHUKOB [Tamupo-Aunas; oH
COCTABISIET HE GOMEE TOJIOBHHBI OTIOKHBLIHXCS 32 3UMY 0CIKOB. OCHOB-
HOIT THIT J1bZ000Pa30BaHus — TETUIbIi MHQHIETPAIMOHHO-PCKPHCTAIIH-
3AIMOHHBIL, KOTOPBIH BeCbMa YCTOHYMB, 30Ha JIEIAHOIO MM TAHAA 3aHAMA-
eT NIMLIb Y3KHE KPacBble YacTH 001acTeil MUTaHUs JIEIHHKOB.

1. Ilenmpansuslii paiion HanOOIEE SAPKO MPEACTAB/ICH BHICOKHM
TOpHBIM Y37T0M B LieHTpe [1amupa ¢ BEICOYAH OJIC/IEHENTBIMY TPEOHAMH,
rae OGepyT Havaslo Camble KPYITHBIE JICTHUKH TTamupo-Asiast, BKIIFOUAs JIEIHHK
®equenko. C 3amaja Ha BOCTOK OBICTPO HApacTaeT BbICOTA [Op; H3-3d
TlepexBara FOT0-3alajIHbIX MOTOKOB BJard TOPHLIMH xpeOTaMH aKKyMyIIsALIHs
B OONACTSAX MTUTAHKS JICIHUKOB MOCTEMEHHO yObIBAeT K BOCTOKY U CEBEPO-
poctoky oT 200 0 100 2/car’ 1 B cpenneM 37ech pasHa 150 r/cm?. Bonelias
4ACTB TANbIX BO/ B BBICOKHX (DHPHOBBIX 00ACTAX OCTACTCs B TOJLIC ¢upHa,
ro10BO# MPUXOJ 0COOEHHO BENUK M BO3PACTacT C BeIcOTOMH. BrICcOTa
IPaHHIB! THTAHUS KOEOMeTCs OT 4.8 ku Ha TTammpe 10 4,2 kv Ha ['uccapo-
Anae. B mamupckoit 4acTi paHoHa mHMPOKO pacnpoCTpaHCHa XONOAHAA
MHQHIBTPAIMOHHO-PEKPUCTANIH3ANNOHHAsA 30Ha, B ruccapo-anaickon
4aCTH OHA BCTPEYAETCS JHIIb HA CAMBIX BbICOKHX JICAHHKAX.
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II1. Cesepo-6ocmounviit paiton 3aHUMAET 3HAYUTENLHYIO
BOCTOYHYIO 4acTh AJIaliCKOro XpeOTa, yBIaKHEHHE KOTOPOM B OTIMYHE
ot Ooyiee 3anagHBIX paifOHOB 3aBUCHT OT BO3IYIIHBIX NOTOKOB
HOCTYIIAIOLIMX C 3amaja, CEBEp0-3amazia u ceBepa. ITH IIOTOKU BarH,
uIynre Hag GepraHckoi JONMHHOM, pasrpyKaroTCsi B THUTY IOJIHHBI nepe;;
MOTIEPETHRIM d)cpraﬂfxnm XpeOTOM. AKKyMyJILus CHera Ha JICOHHKAX
C;:Bepﬂmx nepng)epnuumx oTporoB Anaiickoro xpe0ra npespimaer 150
2/cM’, a B OCEBOM YacTH IMTAaBHOTO XpeOTa BCTpeyatoTces U y9acTKH MaJloi
aKKyMYJIAIHHE — 10 50 r/cm?; BBICOTA TPAHHUIIBI [IUTAHUS COOTBETCTBEHHO
3aAumact nojoxenue ot 4,0 no 4,4 km. Pacnipoctpanens mo 6ojbeii
9aCcTH MPOCTHIC NOJMHHBIE JTEIHUKH, QUPHOBbIE 06MaCTH KOTOPHIX
HaxomATcd Ha BeicoTax 4,3-4,6 km. AbcontwotHo mnpeobiaamaer
HHOHIETPATHOHHBIH THI 1b000Pa30BaHHUA.

IV. Buympennuii paiion nmeeT Hanbosnee pe3Ko BEIPaKCHHBIE YEPThI
KOHTHHEHTaNbHOCTH. KOT0-3aMaTHBIC BO3/1YLLIHBIE TOTOKH JOCTHTAKT €10
[OTEPAB OCHOBHOM 3amac Blaru. JIeqHUKH — B OCHOBHOM KapoBbie "
CKJIOHOBBIE — CYLLECTBYIOT JIUIIE Onarofaps 60mbIroi aOCOMIOTHOMR BLICOTE
rop. OHH, Kak MpaBWIIO, PACHOIOKEHb! BAONL IrpebHeH XpebToB Ha
BbIcoTax 4,8-5,4 kM. AKKyMyIsLus B 00nacTsX NMATAHHA JIEJHUKOB HE
npespiuaer 100 r/cm?. Manomonitsie GUPHOBBIE TONIIH JIETOM LIETHKOM
IPOMaYHBAIOTCs TANBIMHA BOJaMH, a 0onbIIOH 3amac XoJoda B TOJIIE
COKpamaeT uUMkn npaoodpazosanus ao 1-3 net. JIbmooGpasosanue
IIPOMCXOAUT B OCHOBHOM IT0 HHOHIBTPALHOHHOMY THITY. O4YeHb HIMPOKO
pacmpocTpaHeHa 31eCh H 30HA JIeAsHOTO MUTAHHA. | paHMiibl 30H Ha

JICAHHKAaX B OTACIBHBIC I'OOBl MOFYT CMEUIATHCA HA 3HAUYUUTENBHBIC
pacCTosAHUA.

Hecmorps Ha ykazanHbie pasnnuns, Tepputopus [lamupa u T'uccapo-
AJtast 06n1a/1aeT IVIALHONOrHYECKHM SHHCTBOM, 00YCIIOBIEHHBIM OTHHM
HCTOYHUKOM BJIATH, NPUXOAALIEH ¢ 3amana, U oOIeH ropHOH CHCTEMOM
Hayupo—Anaa, 4TO MO3BOJISET FOBOPUTE O €IHMHOH HUBAJIBHO-TTIAIHAIE-
Ho# cucteme ITamupa u ['nccapo-Anas.
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Yacme mpembs
IT'NOBAABHbBIE UBMEHEHHA
U CYABBA AEAHHUKOB

C zopwl cxamuguucs, KAMeHb 1e2 & CoTuHe.
Kax on ynan? Hukmo ne 3naem nbine —
Copsaiaca b OH ¢ epuiunsl cam coboll,
Hap 6b11 Huspunym soaer dyxcot?
Cmonembe 3a cmoiemoeM RPOHeCIocs:
Huxmo ewe He pazpewun gonpocd.

®.H. Tiotuen

Muozo nem pazmeluian s HAG HCUSHBIO 3EMHOL,
Henousmnoeo 1em 0 MeHA ROO AVHOU.

Mnue uzeecmno, umo mue Huuezo He ussecmno!
— Bom nocrednas npasoa, Omkpeimas MHOU.

Omap Xaiigm

Maea 1

"NMEPCNEKTUBbI UCMONML3OBAHUA KOCMUYECKKUX
METOOOB B MAUKUONOrum

BO3MOXHOCTU KOCMMUYECKMX MeToAoB

BBICOKasi KOHTPACTHOCTh 3THX OOBEKTOB MO3BOJIAIOT 1/ HAOIIIO-

JICHMH 33 HHUMH C YCIEXOM HCIIOJIB30BaTh KOCMHYECKYI0 HH(Op-
MarM. B IIAIHONOTHA B COOTBETCTBHH C Pa3MEPOM CHEXKHO-JIEHIOBBIX
00BEKTOB, CKOPOCTEIO TIPOTEKAHHUs IPHPOIHBIX MPOLIECCOB U pa3peliaro-
11eH CIIOCOOHOCTEHIO KOCMHYECKHX MATEPHATIOB CTOAT TPH IIaBHEIE 3a/1a4H,
pelIeHne KOTOPEIX YK€ HEMBICIHMO 0e3 HCIONB30BaHHA KOCMHYECKOM
uHbopManuu: 1) HccnenoBaHUe CHEXKHOCTH 3€MHOTO 1Hapa, J1eJI0BUTOCTH
MOpeH M M3MEHYHBOCTHM ITHX SIBJIEHHI BO BPEMEHH; 2) MCCIleJOBaHHE
GopMupoBaHHsA 1 H3MEHYMBOCTH CHEXKHO-JIEOBBIX SBJIEHHH B ropax;
3) HabmromeHHA 3a peKMMOM CHeTa U JIbJa Ha KOHKPETHBIX TEPPUTOPHAX.

OCoﬁme CBOMCTBA CHEra W JIbJa, IHPOKas pacpoOCTPAHEHHOCTE H
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ITepras 3agaga uMeeT I100ATBHEIH ACTIEKT W OCHOBBIBAETCS HA MAacco-
BBIX KOCMHYECKHX MaTepHanax, nomy4yaemsix A1d Ceseproro u HOxHoro
nonyuwapuii. JlocTarouHsl CpaBHUTEILHO MeJIKoMacITabHble CheMKH; OHH
[03BOJIAIOT HCCIIe0BaTh [100aIbHY0 H3MEHYHBOCTh IPaHHIIB! CE30HHOTO
cHera, apeajla MOPCKHX JIbJIOB, TPaeKTOpUH KpYNHBIX alicOepros, a B
uHGpaKpacHOM IHana3oHe — TeMIepaTypy NMOBEPXHOCTH M apeaisl
TasHUA. BO3MOXKHO pellleHHe U NMPaKTHUYECKHUX BOMPOCOB, HaNpHMep,
BhIOOpa alicOeproB W myTeH UIA MX TPaHCIOPTHPOBKH K HACENEHHBIM
TEPPHTOPUAM IS TIOTYUEHUS MPECHOH BOIBI.

Bropas 3aaua MoxeT pelarbes ¢ IPUMEHEHHEM CPEIHEMACIUTa0HbIX
CHHUMKOB ¢ pa3peLieHreM nopsaka 5070 u. IIpn MHOTOKpaTHOH TIOBTOp-
HOCTH KOCMUYECKOH CheMKH 3a IIEPHOJ TasHHA OOpaTHBIM ITyTEM MOKHO
HalTH MakCHMallbHEIE yIeJIbHbIe MacChl CHETa, a TakKe Hanenen. Bosmox-
HbIM CTAHOBMTCS [OCTPOEHHE KapT CHEro3aracoB TOPHBIX M TPYOHOHOC-
TYINHBIX pailoHOB.

TpeTes 3amaua pelIaeTcs Opy UCIONB30BAHHH KPYIHOMACIITaOHBIX
n300pakenuii ¢ paspemweHuem 10-20 w. OHU NO3BOJIAIOT HCCIENOBATh
IANAONOTHYESCKHE 00BEKThI ¢ 00MbLI0I 1eTalbHOCTBIO, B TOM HHCIIE CEIIH,
JaBUHBI, HANEAH, 3aTOPhI J1bJa HA peKax, 3aHOCHl JOPOT H IIOCEIKOB,
TPELIMHOBATOCTh U APYTHe CTPYKTYPbl IOBEPXHOCTH JICTHUKOB, THHAMHKY
NyIbCUPYIOLIUX JeHUKOB U MHOTOJIeTHHE KoJeOaHUA JEIHUKOBBIX
A3BIKOB, 0CODEHHOCTH pacipe/ie/ieHHs CHEKHOTO [IOKPOBa Ha CEMBbCKOX0-
3SHCTBEHHBIX NO/AX, B TOM YHCJIe Ka4yecTBO CHETONaXaHHA H APYTHX
menuopauuit. [Tonydaemble pe3yabTaTbl MOTYT OBITH HCIIONB30BAaHBI B
OTepaTHBHOMN MpaKTHKE.

Bonbmas 0630pHOCTE KOCMHYECKHX CHUMKOB II03BOIACT YCIIENIHO
BBITIOIHATE O0LIereorpaduueckoe u TeMaTuyeckoe KaprorpadupoBaHHe
JISTHUKOB M CHEKHBIX JIABHH, 4 BO3MOKHOCTh MHOTOKPATHOTO IOBTOPEHHA
HabmroneHHit ¥ cheMOK odecneunBaeT CUCTEMaTHYECKHH KOHTPONE 3a
JVUHAMHUKOH NEIHUKOB, YCTAHOBIEGHHEM M CXOJIOM CHEXKHOTO IIOKPOBa,
TIOSBIEHUEM M MCYE3HOBEHHEM MOPCKHX Jb10B. OIHAKO ITIALHONOTHA
TIPEIBABNACT PAS OTPAHWYCHHIH HA HCIOJL30BAHHE KOCMUYECKOH HHOP-
Maunu: 1) HeoOxoaumo pasaenuTs U300pakeHHEe CHEKHO-JIENOBBIX
o0pa3oBaHKil 1 00NAYHOCTH, 11 Yero pa3padaThIBAIOTCA CIELHAIBHBIE
METOIBI, HapHMep, cnocod GunsTpauuy o0JIayHOCTH IIyTEM aHA/IN3a
H300paXkeHMi 3a HECKONIbKO JAHEH ¢ BbIOOPOM MMHUMAIBHOH APKOCTH
H300pakeHHs TIPH aBTOMaTH3HPOBAaHHOI 00paboTKe JaHHBIX METCOCHYT-
HHKOB; 2) HY>XHBI CHUMKH, [TOJTYHEHHBIC B 3apaHee orpeJe/IcHHOE BpeMs:
IUTS HaOMIOIEHUH 33 IEAHNKAMH B KOHLE JIETHEro [epuoa, ULl OLEHKH
JTAaBHHHOH OMAaCHOCTH B Ha4ase JIeTa, KOra elle COXPaHATCs IaBHHHBIE
CHEXXHHKH; 3) HAKOHEI, OYEHb BaXKHA MOBTOPHOCTh CHEMOK, YTOOBI
OILICHWTH BECbMa JWHAMHYHBIE TISLHONIOTHYECKUE SIBICHUS, HAlIpHMED,
PE3KHE MOABHKKH IETHHKOB H HX ONACHBIC MOCIEACTBHA.

DTan MeToIHYeCKHX paboT 1Mo HCTTONB30BaHNIO KOCMHYECKOH HHDOP-
MallMH UTS M3YYEHHs CHE)KHOTO MOKPOBa 3aBeplleH. SIcHa BO3MOXKHOCTB
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NPAMEHEHHs KOCMUYECKHX CHUMKOB Ul pacyeTa Taloro CTOKa peK mo
M3MEHEHHI0 OTHOCHTEIBHOH BENMYMHbI 3aCHEKEHHOCTH OacceiHa u
[IO/IOKEHHUIO B HEM IPaHMIIBI ce3oHHoro cHera ([Ieneyp, 1980).

KocMuyeckue CHIMKH MCIOb3YOTCS [T COCTABIEHHS KapT THHAMHM-
KH TPAHUIIBI CE30HHOTO CHera B Te4eHHUe rofia. TakHe KapTel Ha MaIOU3y-
yeHHble TeppuTopnu Cubupu u Cesepo-BocToka Poccuu To4Hee cocTas-
TIeHHBIX I10 HA3€MHBIM JJAHHBIM U TPEOYIOT 3HAYMTEIbHO MEHBIIHX 3aTPaT
JUIA UX mocTpoeHus. TONbKO HAa OCHOBE KOCMHMYECKHX CHHMKOB OblIa
MOCTPOEHA KapTa cpelHel NMPONODKHTEIBHOCTH 3aJIeraHUs CHETa B
Cpenneit Cubupu, 1 XxapakTep KOHTYPOB Ha 3TOi KapTe okasaics Oonee
CIIOKHBIM, Y€M Ha aHAJIOTHYHOMH KapTte B «KiumaruueckoM atiace
CCCP», nocTpoeHHO# Mo Ha3zeMHBIM JaHHbIM (OcokuH, 1976).

OcHOBHOI (hopMoii 3aieraHns CHEKHOTO TTOKPOBA B ropax, 0COOEHHO
C HAYAJIOM CHETOTASHUSA, CITYXAT CHEeXKHUKH. Mcnonn3oBaHHe KOCMHYEC-
KOl CBEMKH CpEJiHEero pasperneHus MO3BOJISET 10 HAIMYUIO CHEXHHUKOB
NpUOIH3UTEIFHO OLIEHHBATh CHEKHOCTH ClabOM3y4YEeHHBIX PaiOHOB,
TABHHOOIACHOCTh TEPPUTOPHH, HAaJHMYHE BOJOCHEKHBIX IMOTOKOB M HX
NpPUMEPHEIH 00beM 10 00beMy OCTABLIEIOCS CHEKHUKA, HAIPABICHHE
MeTeNIeBoro nepeHoca. Mcnors30BaHie CHIMKOB 32 HECKOJIBKO JIET I103BO-
7s1eT CIEIMTh 3a M3MEHEHHEM NIPUPOIHOH Cpeibl, Tak Kak roboe H3MeHe-
HHeE IIOBEPXHOCTH UIIH CTPOUTENHCTBO COOPYKEHUH BeJleT K HapYILICHUIO
CTPYKTYPBI BETPOBOIO IOTOKA H H3MEHEHHIO XapaKTepa CHErOOTIIOKCHHS.

Pa3paboTtanbl MeTofibl, O3BOJLIOIINE HCIIONB30BaTh KOCMHYECKYIO
HH(pOPMALIHIO [UTA pacueTa psla PeXHMHBIX TapaMeTPOB [ISAIHOIOTHYEC-
KHX 00BEKTOB, @ HE TONbKO MX KOHTYpoB. Hanmpumep, MeTojl TEILIOBOTO
NPOSIBIICHUS CHET03anacoB, 0 KOTOPOM TOBOPHIOCE B 1-H rmase nepBod
YaCTH TOI KHHTH, OCHOBAH Ha TOM, 9TO [TPOLIECC BECEHHEr0 TATHHA CHETa
¥ 71bJa HaIAOHO (B BUAMMOM [HAIa30HE) BCKPHIBAET MHOTHE HX 3aKOHO-
MEpPHOCTH M CBOHCTBA, c(pOopMHUPOBABIIMECA HA MPOTKEHHH 3HMBI, H
0c0OCHHOCTH HX M3MEHEHHA OT MecTa K MecTy. [1o kocMHYeCKHM CHUMKaM
MOHO YCTaHAB/INBATh, aHATTH3HPOBATh, KapTorpadupoBaTh caMH ITIAIHO-
JIOrH4ecKne 0OBEKTHL U HEKOTOPBIE HX CBOHCTBA HA TEPPHTOPHSAX, IIPAKTH-
YeCKM HEJOCTYITHBIX He TOIBKO I/ Ha3€MHBIX, HO M a3POHMCCIIEIOBaHHH.

Ha KOCMHYECKMX CHHMKAX, IONYYCHHBIX B JIETHEE BpeMsA, IMOYTH
BCErja OMO3HAETCS TPAHMIA CE30HHOrO CHEra, a B TeX cilIydasX, Korja
ChEMKa COBIIA/IAET C KOHLIOM TepHoyia abJIsIIHHI, MOXHO OTAelIM()PUPOBATh
TPaHHIY NUTaHKs, TJI¢ HAKOILUICHHE CHera 3a roll paBHo ero pacxony. Ha
MECTHOCTH 3TO TPaHHIA MEXK1y CHEroM H JIbIOM; OHa XOpPOLIO BHIHA B
ropax ¢ KOCMHYCCKHX Kopabneii, a Ha NOJAPHBIX JE€IHHKAX Ja)e Ha
TETIeBH3HOHHEIX CHUMKAX ¢ METeOPOJIOTHYECKHX CIyTHHKOB. TOUHOCTB
€€ BLICOTHOTO OTIpeIeICHNs 10 CHUMKaM Macmraba 1:1 250 000 cocras-
et okomo 100 a, 9TO NHIIL HEMHOTHM XYyX€E, 9€M IPH CBEMKaxX ¢
camorera.

Ha nonydeHHO# BBICOTE rPaHHIBI NHTAaHHUSA MOXKHO HECKOIBKHMH
crnocobamMi paccYMTaTh CPEHION JIETHIOW TEMIEparypy BO3IyXa, a 1o
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HEH ¥ BETMYHHY TasHUs C [IOMOLIBIO MPOCTOH IMITHPHYECKOH HOpMYITBI
(Kpenke, Xonaxos, 1966), aHanu3 kotopoii s 1aa Bo 2-i miaBe BTOPOM
YacTH 3TOH KHUTH. TasHHe e Ha 3TOH BhICOTE PABHO aKKYMYJ/IAIHH CHEra.
Takum obpasom, Ha OCHOBE JaHHBIX 10 MHOTMM JIEIHHKAM H C TIOMOLIBIO
KOCMHYECKHX CHHMKOB MOKHO OMpEHENHTh [OJIe aKKYMYIAIHH g
KPYIIHBIX TOPHBIX cucTeM. [Tono0HEI aHanmu3 ceifuac yxe npoBeaeH IIs
HECKOJIBKHMX TOPHBIX cHCTeM, Hanbomnee moapodHo — auis [amupa (Oneme-
Henue [lamupo-Anas, 1993).

[TonxyueHHble MO KOCMHYECKHM H JIPYTHM MarepuanaM JaHHBIE O
BBICOTE I'PAHMLIbI NMTaHHA H aKKyMY/IALIMH Ha 3TOM YPOBHE TOBODAT O
pAne HEM3BECTHBIX A0 3TOr0 apaMeTpax: HHTEHCMBHOCTH MaccooOMeHa
H CKOPOCTH 000pOTa BiIard B JEOHHKOBBIX CHCTEMAX, HANpPaBICHHH
[IOTOKOB BJIard, NUTAKOUIHX JEJAHHKH. A ecld B 3TOM paHoHe OBLIH
OTIelIbHbIE Ha3eMHbIE HAOMIOIEHHA, TO € IOMOLIBLI KOCMHYECKHX JaHHBIX
MOKHO IIOJIYYUTb CBEACHHS O BCEX COCTABJISIOLIMX BOLHO-IEIOBOTO
OajlaHca JIeHUKOB,

DTO OTPOMHBIN BKJIAJ KOCMHYECKHX METONOB B TIAILHOJIOIHIO,
1103BOJIAKLIMA TOBOPUTH O HOBOM, NPAKTHYECKHA BAKHOM HAIpaBJICHUH
HAYKH — KOCMHYECKOH IIALUOJIOIHH, KOTOpasi JAa€T POCTKHA B CMEXHBIE
HAyKH, MPEXKIIE BCEr0 B KIMMATOIOrHI0 M Tuaponoruio. [lomyueHHble ¢
[OMOILBI0 KOCMHYECKOH HH(DOpPMalUH BENHYHWHBl aKKyMYJIAIHH Ha
JIeJIHMKaX TIO3BOJIAIOT NIEPEHTH K TBEPAbIM 0CAfIKaM, HCTIONB3YS H3BECT-
HBIH B TIAIHOIOTHH KO3((hHIIHEHT KOHIEHTPALMH 0CAJKOB Ha JICTHHKAX.
B pesynbrare MBI momydaeM HHbopManuio 00 ocaakax B HHUBAJIbHO-
INALHANBHOH, T.€. CaMOH BepxHeil 30He rop, rae JaHHBIE 0 HHX HeJI0CTOo-
BEPHBI B CBS3H C MaJIOH CETbIO OCAAKOMEPOB M OONBINAMH OIIMOKAMH
HETNOCPEICTBEHHOIO H3MEPEHHs OCAAKOB M3-33 TOCMOICTBYIOIIUX 3[€Ch
CUIIBHBIX BETPOB. JKHIkue ocaaku B 3TOH 30HE MajJbl H MOTYT ObiTh
pacCcYMTaHBI JIETYE, B Pe3y/IbTaTe H4ero Mel TOMYYaEM TOJOBYIO CyMMY
0CaJIKOB.

Cnenyromuii war — k cToxy. JI7s 9TOro BCIOMHHM, YTO HA YPOBHE
TpaHULBl IHTAaHUA abnsAuus paBHAa W3BECTHOM HaM aKKyMYNSILMH M
LICTIHKOM JIaeT CTOK, 4 Ha BHEJIETHUKOBOH TeppUTOpUH KoddduLmeHT cToKa
cocraBisieT 80-85%. Mrak, MBI MOXKEM pacCUHTaTh CTOK B ropax To
KOCMHYECKHM CHUMKAM, HCTIONB3YS MAHHMYM Ha3eMHbIX HaONOICHHI.
[IpaueM 3TOT METOA XOpOIIO MCIIONB30BATH M /Ui MAJOM3Y4EHHBIX
paiioHoB. B nanHoM ciydae ko3Q(MHUIIMEHT CTOKA CO BCEH HHUBAJIBHO-
DIIAHANLHOH 30HBI MOKHO IPHHATH 33 €IHHULLY, 8 CPEIHIOK aKKyMYJIi-
M0 Ha BCEM JIEAHWKE CYHUTATh PAaBHOM aKKyMYJIALMM Ha €TO TPAHHIIE
NUTaHKA. ITH JOMYMIEHHS TOATBEPKICHBI HA PSi/E JIEJHHKOB.

Hcenone3ys M3I0KEHHYIO 3[€Ch METOAMKY, MBI TIPHIUIH K Mapajiok-
CanbHOMY Pe3yJIbTaTy — Telepb Mbl 3HAeM OCAIKH, CHETO3AMACkl H CTOK
Ha BBICOTE JIEJIHMKOB JIy4llle, YeM HHxke B ropax. [loaToMy mpHILIOCh
paboTars Hax MPoOIEMOif SKCTPANOIALMU JaHHBIX HE BBEPX, KK 3TO
Jenanu pasbiue, a BHA3. M 30eck nomoraer kocMudeckas HH(opMarus,

262

I'naBa 1. Hcnosib3oBaHne KOCMMYECKMX METO/0B B IJISIIHOJIOTHH

a HMCHHO, aHaJIn3 HOCIIC,ELOB&T@J]:BHOﬁ CEpHH CHUMKOB O JBHXKCHHH JICTOM
BBEpPX I'paHHIBI CE30HHOT'O CHETA. Takas CepHda DacT BO3MOXKHOCTD
[IPUMEHHTE K TOPaM, I7IC 3Ta IHHHA BECHOH U B Haqage JicTa NOAHUMAECTCH
OT MOJHOKHS rop A0 JIEJHHKOB, YK€ YIIOMHHABITHHCA METOM TEILIOBOIO
OpOABJICHHA CHEro3allacos.

Ha rpaHmIIe CE30HHOIO CHETa, COBMAaoIel Ha CHUMKE ¢ 30HO0# 50%-
HOJi IOKPHITOCTH 3eMJIH CHETOM, CHETO3allachl PaBHBI TASHHIO CHEra,
KOTOPOE MOXET ObITh OLIEHEHO 110 CYMMe IpayCo-CyTOK MOIOKUTENbHOM
TeMIIepaTypsl 40 JaThl CHUMKa. IIpefnaraeMelii IlyTh OTKPbIBAET BO3MOK-
HOCTB IIOCTPOEHKS BECHMa TOYHBIX KapT 0CA/IKOB JUIA Pa3HbIX BBICOTHBIX
ypoBHe#l 1 hu3nuecKoif TOBEPXHOCTH rOp, KapT, KOTOpble paHbIIC
CTPOMIHCH ¢ BONBIIHMH OIIHOKAMH.

DbdexTHBHBIMU A1 IIAIHOIOTHH 0Ka3aJIMCh BU3YaIbHO-HHCTPYMEH-
TanbHEle HaOMIOAEeHHS KOCMOHABTOB ¢ OOpTa OpOMTAJBHONH CTAHIIUK
«CamoT-6», BEINOTHABIIHECS TIO CNIELUHANBHON TIAIMOIOrHYECKON
nporpamme. B 70-e ro/ibl KOCMOHaBTBI MPOXOJAMIH HEOONMBIIOH KypC
00y4€eHHS 10 TIALMOIOrUH, BKIIOYaBIIMHA MOJETHI HAJ IIILHOIOrHyec-
KuMH 00BekTamu Ha camoliere Ty-134. B kauecTBe palioHa-TOMMIoHa ObL
BoiOpaH [TaMup, rae BHINOTHINCH MOACIYTHHKOBBIC SKCTIEPUMEHTHI C
MCIOJIE30BAaHHEM CaMOJIETOB M BEPTOJIETOB.

VY KOCMOHABTOB UMeJach cCXeMa NeqHuka bHBauHOro, IPUTOKA Jie/-
nuxa ®equenxo (puc. 3.1). Ee mone pazouro Ha 40 KBaapaToB, KOTOPHIM
TMPUCBOEHEI YCIIOBHBIE HOMeEpa. DKHIaK COO0LIAl O pe3yIbTarax CBOUX
HaOMoIeHuil Mo KaKaA0My KBaJpaTy, a OnepardBHas IPyIIIa MpoBepsia
5TU COOOLIEHHS BO BpeMs BEpPTOJIETHOTO MATPY/IUPOBAHMs paioHA.
ConocTaBias 3TH AaHHbIE, MOXKHO CYIHTh O BO3MOXXHOCTAX BH3yalbHOIO
pasIHYeHHs JICMEHTOB BHEIIHEro o0JIMKa JIeIHUKA H €ro 00paMiieHHs.
YCTaHOBIIEHO, YTO TP BbICOKOM KOHTPACTe NPOTSKEHHBIX OOBEKTOB,
HapUMEP MOPEHHBIX IPsj, IIa3 Pa3inyaeT JeTald IONEpPEeIHNKOM 15—
20 M, a IPH HU3KOM KOHTpacTe 00BEKTOB KOMNAKTHOH (hOPMEI, Hanpumep
TEpPMOKapCTOBBIX BOpOHOK, — 100 .

B 1977 r. KOCMOHABTHI Be/ld HAOMIOAEHNA 3a MybCHPYIOIINM JIEIHH-
KoM Bawnunapa B gonmue p. ['apmo Ha ITamupe. OHH BHIEIH MONOCHI
IpoOeHoro JbIa Mo KpasM JIeJHHKA BO BPEMs MOBLILICHHS YPOBHS €ro
IOBEPXHOCTH MPH HarHETAHUH JIbJla K KOHIY si3bika. B despane 1977 r.
10 CKOPOCTH PACTIPOCTPAHEHHS! STHX MOJI0C, OUEHEHHO! 110 HAOMIOACHHAM
KOCMOHABTOB, OBUIO CIIPOTHO3UPOBAHO HX CMBIKAHHE Y HIJKHEH TOYKH K
Hauajny uioHs. BBUTO BBICKa3aHO MPEAIOIOXKEHHE, YTO TaKOE pasBHTHE
COOBITHIT BBI30BET Hayajo ABHKEHUA JETHHKA MO JOIHHE, — MPOrHO3
TIOJITBEPIUIICA.

Venexu KoCMHYECKOM IIALHOIOrUH OCTY/KHITH OfIHUM M3 TOJTYKOB K
Hauamy paboThl Hax ATIaCOM CHEXHO-TEIOBBIX pecypcos Mupa. B coc-
TaBJIEHHH CepUil KapT Ha TOPHO-JI€JHHKOBBIC TEPPUTOPHH MIHPOKO
HCIIOJIb30BaH METO TEIUIOBOrO MPOSABIECHHS CHEr03alacoB M Apyrue
YTIOMSIHYThIE€ 3[I¢Ch METOMbI, AABIIHE BO3MOKHOCTb IMMOCTPOHUTH KapThl
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Puc. 3.1. Cxema 6acceitHa negHMka buBa4yHoro, coctaBneHHas Ha OCHOBe
aelwnPpUpoOBaHNA KOCMU4YECKMX CHUMKORB 1973 .

1 — 3acHemeHHaA U cBoOOAHAA OT MOpPEeHb! NOBEPXHOCTL NeAHUKOB; 2 —
MOpPEeHHbIA NOKPOB NeAHUKOB, OTOOpPaXeHHLIW HA KOCMU4YECKMX CHMMKaX
@ OoTOTOHOM: a) TeMHO-CepbIM, 6) cepbiM, B) CBeTNO-CepbiM; 3 — CpeauHHbIe
MOPEHLI; 4 — KPyNHbie TPELWWHbI; 5 — o3epa; 6 — Bogopasaens!; 7 — CKNOHBI,
cBobogHbIe OT CHera v NbAa; 8 — NasMHHbLIE NOra U KOHYChl BbIHOCORB; 9 —
sopoToku; 10 — Homepa neguukor no Karanory neaHukos CCCP

0CaJIKOB, TEMIIEpaTyp, aKKyMYJAIHUH U aOnAuu A1 JegHnkoB [lamupa,
Kaekaza, Anras, Taup-1llans, Anen. Co ctaHuun «CamoTr-6» NOMydeHb!
JaHHBIe 10 JemqHuKaM Asun u FOxHOH AMEpHKH.

Onsit paboT Hag AT/IacCOM CHEXKHO-JIEIOBBIX pECypCcOB MHpa ITOKa3al,
4TO B HAIIHMX pyKax fBHO HENOCTATOYHO JAHHBIX IPAMBIX HaOMIONEHUH
33 PEXKUMOM CHEXKHO-JIEJOBBIX ABICHUH U MOTYYHTh HX HEOOXOIHMOE
KOJIMYECTBO MOKHO, JIHIIb HCIONB3YS KOCMHUYECKYI0 HH(QOPMALHIO.
Bonbiioe HayuHOe W HpakTHUYECKOoe 3Ha4eHHe MaTepHalIoB II0 CHETY H
7By CTABUT B KayeCTBE BAaXHOW 3a7aud HeoOXOIHMMOCTh OpTaHH3alHH
HA3eMHO-BO3YIIHO-KOCMHYECKOH CIyKObl HaOMIONEHHUH 3a CHETOM H
TBAOM, KOTOpas [0JKHA BXOIUTh B CHCTEMY MOHHTOPHHTA NPHPOIHOM
cpensl (puc. 3.2).

Hazemnaa uacmw cyscévr — 370 psjl NOCTOAHHBIX CTAHIMMA, BBIIIOI-
HAIOLIMX DIILHOTHAPOMETEOpOonoruueckue HabmoneHH 110 ocoboii mpor-
paMmMe, IepHOANIECKHe HAOMFOOeHHS Ha H30PaHHbBIX JIeJHHKAX, SKCIIeIH-
IIMOHHBIE HCCIIEA0BAHNA.

Bo3zoywnaa yacme caysxcovl — 310 AuctaHiMoHHBIE (ororpadu-
H4eCKHeE H reopusnuecKue HabmoneHus ¢ 6opTa caMoneTa Wil BEPTONeTa,
000pYyIOBaHHBIX MO JIETAIOMIYIO TTISLHOIOTHYECKYH) 1a00paTopuIo.
IIyTeMm mMCTaHIIMOHHBIX HAOMIOOEHHMH ¢ BO3AYXa MOrYT pPellaThCs TaKHe
3amaun: poTorpadHpoBaHUE TEPPUTOPHH, PACUETHI CHErO3aNacoB, OLICHKA
kosieOaHM#H JIETHUKOB M H3MEPEHHS X TOJIIMHLI, H3yYyeHHe HH3HYeCKHX
CBOHCTB M CTPYKTYpPHI JICTHUKOB, 00HApy/KEHHE XKUIKOH BOIAbI BHYTPH H
TION, JICTHHKAMH, OIICHKA TEIUIOBOTO OajaHca MOBEPXHOCTH CHETa U JIbJa,
HaOMIONEHNsT 32 MOPCKHMH JIBIaMH M arcOepraMu.

Kocmuueckan wacme cyseést — 370 MHOTO30HATIBHASA CBEMKA OTNIpENE-
JICHHbIX YYaCTKOB 3eMHOIl MOBEPXHOCTH C UCKYCCTBEHHBIX CITyTHHKOB
3emuu v OpOUTANIBHBIX CTAHIIMH, a TAKKE BU3YaJIbHO-HHCTPYMEHTAIILHBIE
HaOMIOIeHUS 32 CHEXKHO-JIeJOBBIMH SBJICHUAMH, IPOBOIMMBIE KOCMOHAB-
Tami ¢ 6opTa KOCMUYeCcKOro Kopadys HIH opOHTaNBHON CTAHLMH.
Ileproiit onbiT Takux HaOMONEHUWI BRITONHEH B 1978 I. KOCMOHaBTaMHU
I0.B. Pomanenko u ['M. I'peuxo, B.B. Kopanenkom u A.C. MBaHueHko-
BEIM Ha opOuTanbHO# cTaHuuu «CamroT-6» 1O HamIel MporpamMmMe.

JnuTensHOCTh 3KCIIyaTaluu cTaHuu «CanroT-6» Mo3BOIHNA
BBITNOJIHHTE J{BA ITAMNA [MSLHOI0MHUECKUX HCCIICOBAaHHH: IPEIBapHTENb-
HBIH 1 0cHOBHOH. Ha nepeoM 3Tane BBISICHAIHCE BO3MOKHOCTH KOCMO-
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Puc. 3.2. Ctpyktypa Ha3eMHO-BO34YLWHO-KOCMUYECKON cnywbul Hab-
nOAEeHUA 3a CHEroM U NbAOM, COOTHOLWEHWE 3NeMeHToB Cnyxbbl ¢
CYLLeCTEYHOLWeN NporpaMmmoii HabnaeHWA 3a konebaHMAMKU NeAHUKOB

HABTOB IIpH HaOMOIEHUAX 38 CHEXKHBIM IMOKpOBOM, MOPCKHMH JIbAaMH H
JCOIHHKaMH H OLICHHBANACH BLPCIIBKTHBHOCTB BH3YaJIBHBIX HaﬁHKUIEHHﬁ
34 ITHIHOJOTHYCCKHMHA 00BEKTaMH B 3aBUCHMOCTH OT YPOBHA TIpEaABapH-
TENLHOM MOATOTOBKH 3xunaaxeﬁ, CE30HHOI'0 COCTOAHHA HpHpOI.(HOi:I cpenbl,
IJIHTEJIBHOCTH NTOJETOB H ocobeHHOCTEH YIIpaBJICHHA HMH.

Ha »ToM 3Tame KOCMOHABTaM MPEACTOSNIO ONPENCINUTE peanbHBIE
BO3MOKHOCTH PEIICHHS CIAETYIOMIMX 3a7a4: a) OLEHKH pacIpeleIeHus
CHE)XHOTO MMOKPOBa Ha TIOBEPXHOCTH CYILUH, BbIABJICHHUA IISTHHCTOCTH M
aCHMMETPUH CHETOHAKOTUIEHHS Ha Pa3HbIX CKIOHAX XpeOTOB (KpyIHBIE
HalyBBl U KapHH3bI), @ TAKKe 0COOEHHOCTEH aKKyMYNALHH CHETa B
0BpaXKHO-0aI0YHO# ceTH; 0) 00HAPYKEHHMS NPOMBILLIEHHOTO 3arPA3HEHHA
CHEXHOTO MOKpPOBa; B) GUKCAMH H3MEHEHUH IPaHMIbI CHEKHOTO IOK-
poOBa Ha paBHUHE W B TOPax MO MEPE €ro CTauBaHMs; I') OIpeIeIcHUS
XapakTtepa oJieJIeHeHHs Ha OTICIIBHO CTOSIIIMX TOPHBIX BepILIHHAX (B 9aCT-
HOCTH, Ha BYJIKAHHYECKUX KOHYCaX); 1) OOHapyKeHus MENIKHUX U CPEHHX
neJHUKOB Ha (poHe ropHOTro 00paMIEHHS B PA3HBIE CE30HBI IO/l M OLIEHKH
MOPQOJOrHUeCcKHX THIIOB JICTHUKOB H Mpeodiafatoiero TUia oleaeHe-
HUSL; €) CIIesKeHHUs 3a TPAHUIIEH JIETHUKOB B UX BEPXOBbAX W HA A3BIKAX, B
TOM YHCJIe TOKPBITHIX 0OJOMOYHBEIM MaTEPHANIOM, a TAKXKe OIpPeIeIICHHsA
NOJIOKEHNS (UPHOBOM JIMHWH M TPAHHLBI CE30HHOTO CHEra Ha JICIHHKE;
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) OLIEHKM JIEN0BOH OOCTAHOBKHM Ha MOpPE W HAIIPABJICHHS IBHKEHHS
aiicOeproB pasHbIX pa3MepoB.

Co crannu «CanroT-6» MPOBOJHINCE BU3YATbHO-MHCTPYMEHTAIb-
HbIE HaOMIOAeHH 32 CHEKHBIM TIOKPOBOM H JIBIAMH C TIOMOLLbIO 6- 1 12-
kpaTHeIX OuHOKIEH, poTorpadupoBanue 3eMHON MOBEPXHOCTH JBYMS
KaMepamu ¢ GopmaTrom kaapa 6 X 6 cm, CHabXkeHHBIMU KOMIUIEKTOM
CMEHHBIX 00BEKTHBOB ¢ (hokycHbIM paccTosaneM 50, 80, 150 u 180 am.
Kaxk npasuiio, wig ¢poTtorpadMpoBaHus JIEIHAKOB UCIOIB30BATHCE ABa
nocneIHUX 00BEKTHBA, @ MPH CheMKe CHEKHOTO TIOKPOBa H MOPCKHX JIb/I0B
— KOpOTKO(OKYCHasA ONTHKA.

Bo BpeMs 3TOro 3KCepHMeHTa IpecleloBanach U Apyras Ueiab —
OIIEHUTh PEATbHBIE BO3MOKHOCTH HAOMIONEHUA M CHEMKH JICTHHKOB C
fopTa nuI0THPYeMoro kopabiis. BeposTHOCTB yCHEUHOro 00CIeI0BaHM s
H3 KOCMOCA Pa3HBIX TOPHBIX paiioHOB 3eMJIH HeoauHaKosa. Bo-IepBhIX,
30Ha HaOMIOJEHUA OTPaHWYEHA YIJIOM HAKJIOHA OpPOMTEI CIIyTHHKA K
IUIOCKOCTH 3KBATOPA, KOTOPBIH [utst cTaHMH «CamoT-6» cocTasisi 51,6°.
DTO 3HAUMT, YTO C TIOMOIIBIO CTALHOHAPHBIX KaMep MOXKHO ObLIO (oTo-
rpadupoBarh 3eMHYIO IIOBEPXHOCTH B IIpeaenax ot 53° ¢.ul. 1o 53° ..,
a BU3yalbHble HaOMOMEHUs 1 GoTorpadHpoOBaHUE C MOMOIIBIO IEPEHOC-
HBIX Kamep BO3MOXHEI B Tipeaenax 60°. Bo-BTopeix, ycnex HabmoneHni
3aBHCHT OT 00JIAYHOCTH M CBETOTEHEBOH 00cTaHOBKH. BepOATHOCTE MaJio-
0071a4HOH IOroEI HaJ Topamu KoJieOIeTcs 09eHb CYLECTBEHHO: HaNpH-
Mep, ropsl Kaskasa skpanupoBans! obnakamu B 10-12 pa3 vaie, 4em
ITamup. B yrpeHHHE ¥ BedepHHE Yachl OTOpACBIBAEMbIE TOPAMH TCHH TaK
D1yOOKH, uTO Jelu(prHpoBaHHe CHUMKA HEBO3MOKHO.

Psa nabmonenuil 3a NIAIMOIOTHYECKUMU 00BEKTaMH ¥ MX POTOCHEM-
Ka BBIIOJHSAIMCH KOCMOHABTAMM B IUTAaTHOM pPEXKHME OpOMTanbHOH
OpHEHTAINH, Korja craloHapHeie oroannaparsl MKO-6M u KAT3-140
OBUIH OPHEHTHPOBaHbI CTPOTO MEPTEHANKYISAPHO MOBEPXHOCTH 3EMIIH.
CHHMKH 3THMHM KaMepaMH OTIHYAOTCH BBICOKMMH H3MEPHUTEIbHBIMH
cBoiictBamu. Ilonoca o630pa mosepxHocTH 3emau y MK®-6M
coctassuia okono 250 ku, y KATD-140 — 440 xum; macmtab cheMKH
— cootBetcTBenHO 1:2 800 000 1 1:2 400 000; popmat kanpa — 80 X 55 u
180 x 180 mu. Oba anmaparta OCHAIAIHCH YEPHO-OCTBIMH IICHKAMH.
Kamepa MK®-6M, umerommas WeECTh HE3aBUCHMBIX KaHAl10B ChEMKH,
pabOTAFOIIMX CHHXPOHHO, 1aBaia BO3MOKHOCTB OTY9HTh H300paKeHHs
MECTHOCTH B Y3KHMX MHTEpBaJax CIEKTpaibHOro auanasona ot 0,4 mo
0,84 yuxu. ITocneayrouiee nemudprupoBaHue U300paKEHUH OAHOTO U TOTO
K€ y4acTKa MOBEPXHOCTH MO3BOJIHIIO TOUHEE PA3IHYaTh OTAC/IbHbIC HJIc-
MEHTbI HUBATbHO-IISLMAJILHEIX JTAHAIATOB, HATPUMED, MOKDBI H CyX0H
CHer Ha MOBEPXHOCTH JIeJHHKOB, CHEXHUKH, APKO OCBCLUCHHBIC H
HaxosIIHecs B TEHH CKJIOHOB.

Baxnas 0cobeHHOCTH OpOUTHI cTaHIMH «CaoT-6» 3aKmoyanach B
TOM, 4TO 3a& CYTKH OHa CMELIAJIach MOYTH Ha MOJOBHHY MEKBHTKOBOTO
PAacCTOAHHA. DTO 03HA4YAET, YTO HEPE3 Kax]ble JABOC CYTOK CTAHIIHA
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COBepILIaNa [0J1eT HAJl OJHHMH H TEMH XK€ TEPPHTOPHAMH, a 3TO TTO3BOJIAIO
TI0Jy4aTh HH(OPMALIHIO O JTHHAMHKE CHEKHOTO TOKPOBA M JIETHUKOB, O
IyTAX OBHKEHUS alicOepros. '

OcHOBHas TPYHOCTb SKCIEPHMEHTOB 3aKITIOYAaETCa B MAJIOM HHTEp-
BaJIE BPEMEHH, KOIZIa MOXKHO Habtonath 00bekTsl. TIOCKOMBKY CKOPOCTH
nojeTa CTaHUOMH Han Jemuied Onu3ka Kk 7,8 xwm/c, Bpems HabmwoaeHHS
00BeKTa, KaK MPAaBUIIO, HEe MpeBbIlaeT | MUH. 3a 9TO BpeMs KOCMOHABT
JIOJDKEH OI03HATh YYacTOK MECTHOCTH U «IIPHUBS3aTh» €ro K Kapre, 1o
XapakTepHBIM OPHEHTHPaM HalTH 3a/1aHHBII 0OBEKT HCCleI0BaHU, Mpo-
BECTH HaOMIONCHHSA, OCMBIC/IUTE YBHIIEHHOE H BBINOIHUTH (POTOCHEMKY.
Jns obnerdenns noucka uecieyeMbIX 00beKTOB B OPTOBOH AOKYMeHTa-
LMK COZIEP/KATICH KapThl MECTHOCTH U KOCMHYECKHe CHUMKH, Ha KOTOPBIX
ObITH HaHECEHBI Ha3BaHUA JIONHH, JEJHUKOB, OTJE/]bHBIX BepIIHH U
IpyTHEe HeoOXOIHMBIe TosicHeHHs. TeppuTopHs, H300paXKeHHAs Ha CHUM-
K€, BBIIEIAIACH Ha KapTe KOHTYPOM; HallpaBJIeHUs, 10 KOTOPBIM CTAHLIHA
MOJKET ITOIONTH K HCCIIETyeMOMY paioHy Ha BOCXOsILIeH U HUCXOAALeH
BETBSX TPAacKTOPHH, OBUTH YKa3aHBl APKUMH CTPE/IKaMH.

Cepbe3Hoi TOMEXOH I BU3YAIbHBIX HAOMIONEHUH U (HOTOCHEMKH
CITy:KUT 00nauHbli mokpoB. bonee uem B 70% cny4aes 3aniaHMpOBaHHAS
UL 0030pa MECTHOCTh OKA3bIBANACH 3aKPHITOH 001aKaMH. DTO 3aCTABH-
JI0 HBMEHUTH CPOKH SKCIIEPUMEHTOB 10 MPOrpaMMe U NPOBOANTH HAbIHO-
JICHHUS 332 HAMEYeHHBIMH 0OBheKTaMH B pyroe Bpems, npu Oonee Gnaro-
TIPUATHBIX MeTeoycnoBusax. Hanpumep, utobsl yBuaeTS TeI0BYI0 00CTa-
HOBKY B paifoHe AHTapKTHYeCKOro noayocTpoBa tetoM 1978 r., npriiocs
*k71ath 10 Henens. YeTaHOBIEHO, YTO KOTA PAHOH MCCTIEA0BaHHH 3aKPHIT
obmadHocThIO Gonee 5 6annos, 3¢ HeKTHBHOCTE BU3YATBHO-HHCTPYMEH-
TaJILHBIX HAOMONEeHUH CHIKASTCA MTOYTH O HYJIA, 4 IPH 001a9HOCTH OKOJIO
3 0ayuIOB BO3MOXKHO pelleHHe OYTH IOJIOBHHBI IEPEYHCIICHHBIX paHee
ITIALHONOTHYecKHX 3a/1ad. O0n1auHOCTh OKOIO OHOTO 0as1a MPAKTHYECKH
HE MEIaeT BBIOJHEHHIO KCIIEPUMEHTOB,

Ha nepsom 3Tane 3xciepIMEHTOB NIOYTH Ha BCE MOCTABIIEHHEIE BOII-
pOCHI [I0/1yU4eHbI TONOKHUTENLHBIE OTBETHL. BO BpeMs BTOpOro, 0CHOBHOTO
JTana UcclefOBAHMI TEepBOCTENEHHOE BHUMaHKHe OBUIO o0palieHo Ha
H3yYeHHe AMHAMMKH TOPHBIX JIEAHUKOB X MOP(OJIOTHH HX MTOBEPXHOCTH,
olnpefeNneHHe PealbHOH pa3penanei CrtocoOHOCTH I71a3a H MAaKCHUMAITh-
HO AOIyCTHMOIO BpeMeHH HaOIOIEHHS Pa3THYHBIX TOPHBIX JICIHUKOB.
Bpems HaOntoaeHwuil HHBaJIbHO-TASAIHATHHBIX 00BEKTOB ¢ OpPOUTHI,
€CTECTBEHHO, 3aBHCHT OT MX BeNHYMHBL KpymHelinue rasnuansHbie
obpaszosanns, Hanpumep CepepHoe u HOkHOe nemHIKOBEIe I1aTo [TaTaro-
HuH, ¢ DopTa OpOMTANBHOM CTAaHIIMH MOXKHO H3y4aTh Ha IPOTSIKe-
Huu 3—4 muH. Takas ke BO3MOXXHOCTB OTKPBIBaeTCs MPH HCCIEN0Ba-
HMH 3aCHEKECHHOCTH PAaBHUHHBIX TEPPHUTOPHIl, MOPCKHX IbIOB.
Kpynueiimne ropusie negHuku (Pendenko Ha [Tamupe unu CuaueH
B Kapaxopyme) moxHO 3¢ dekTHBHO HaOMI0OaTh B TeUeHHE | MHH,
a KpylHble N€IHHKH, 3aIeralilne B TecHBIX noinunax (CyrpaHs,
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doprambex Ha [Tamupe) ymaeTcs BHAETh B Jy4HLIEM CIydae JHIIb
15-20 cexynn.

C BbBICOTBI KOCMHYECKOTO TMOJIETA B TEYEHHE HECKOJIBKHUX CEKYH]I
MOHO BBISBHTH T'DaHHIy CE€30HHOTO CHETa Ha jenHuke. B Hauane nera
OHA MPOSABIAETCS MATHAMH O€ITOro CHera u roxy0oro Jibjia, BEITAHYTBIMH
B JHHHIO, a4 B KOHIIC TIepHoga abnsLuy Ha CMeHY rolyObIM OTTEHKaM
MPUXOMAT CEPBIE U CTATbHBIE TOHA. YeTKO pOoCIeKHBaTCA 0COOEHHOCTH
NPOEKTHBHOTO TIOKPBHITHS JICIHHKOB MOPEHHBIM 4eXJIOM U JHpdepeHIH-
PYIOTCS [IBETOBBIE OTTEHKH 00110MOYHOIO MaTepHasa.

B netHee BpeMs, B IEPHO aKTHBHOTO TASHUS J1€JTHUKOB, KOCMOHABTHI
yBepeHHO 00HAPYKUBAOT KOHTYPHI JIETHUKOBOI'O S3bIKa ¥ KPYIHEHIIHE
Gepriupysbl. FCKITIO9eHHE COCTABIAIOT TONbKO OKPAHHBI A3bIKOB JI€Tpa-
JMPYIOIIUX JICTHHKOB, TIOKPBITHIX MOPEHHBIM 4YeXJIOM, MacCKHUPYIOIIHM
uX Ha (oHe OKpyKaromiel MecTHOCTH. Kak npaBuilo, B 9THX CIIy4asx y
NIe[IHUKA OTCYTCTEYET H XOpOIIO BhIpaKeHHas o0beMHas Gopma.

Hactynaroiue 1eJHUKH JIETKO «MHTAIOTCS TIa30M [0 BCEMY KOHTYPY.
Tak, HWKHAs TouKa JleqHHKa MymikeroBa Ha [lammpe, yxe MHOro JeT
NpOABUTraollerocs B HampapiaeHHH p. Mykcy co ckopoctbto 20-40 wm/200,
Obu1a 00HAPYKEHA HA MAJIOKOHTPACTHOM (POHE yII1enbst BCIECTBHE XapakK-
TepHOH 00BeMHOCTH (OPMEI IETHUKOBOTO S3BIKA.

Ha ¢poHTanbHbIX ydacTKaxX ITyITBCHPYIOIIMX JIEAHUKOB JIErko oOHa-
PY’KHBalOTCA JTMHHU HAJBUTOB H CleNbl 00BanoB nbaa. Ilpy Hanuauu
KPYITHBIX Pa3/I0MOB J1bJla BAOJIb O0pTa JIEAHHKA OHHM BHHbI KAK COYETaHHE
TEMHBIX 110J10¢, @ B 00J1aCTH KPYIHEIX TPEIIHH B 30HE PACTAKEHMA — KaK
30HBI TIOTEMHEHUS CBETIIO-CEPOH TOBEPXHOCTH NbJa. B Tex cinyyasx, korna
SKHNaKy ObLI0 TOYHO U3BECTHO O CYNIECTBOBAHHM HA JIEJHHUKE PE3KOro
neperuba npoduiis NOBEPXHOCTH, NEPEMEIAIOILETOCH BHU3 10 JICAHHKY
npy ero akTUBH3allUU, KOCMOHARTaM YJAaBanoCh MPABHILHO yKa3aTb
nosiokeHue Takoro yuactka. Habmronas na nequuke busauHoM ono6Hyo
30HY HArHeTaHus JbJa, PacrojiaraBylocs B Hayae nera 1978 r. mepen
JIEBbIM [IPUTOKOM — JeJHHKOM OIIaHHHA, KOCMOHABTBL OTMETHIIH, YTO B
Hauasne OKTA0ps 9Ta 0071acTh aKTHBH3ALMH HAXOAMNACh HIDKE 10 JICTHHKY
y ApYroro J1eBoro ImpuToka — neanuka Kanunuua. ITH cOOOIIECHUSA
I10JIHOCTBEO COOTBETCTBOBAIH IEHCTBUTENBHON 0OCTaHOBKE.

UHaukauusa nynbcupyowmx neaHukos Mamupa
No CNyTHUKOBbIM AaHHbLIM

C opOHTaNBHBEIX BBICOT NMPH KAKIOM IIPOXOKIECHHH KOCMHYECKOrO
kopabnd Ha TOPHBIM paiioHoM (hotorpadHpyeTcs MoI0ca WHPHHOM 0T
HECKOJBKHX JCCATKOB IO HECKOJBKHX COTEH KHIOMETPOB. ILOCKOILKY
TIEpHO OOPAILEHNS CITy THHKA BOKPYT 3eMJIH COCTaBIAET OK0N0 90 MHHYT,
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3a CYyTKH OH 16 pa3 orubaer nnaHeTy, CMeIIasch OT BUTKa K BUTKY Ha
pacctosiHue okono 22°30'. OObiuHO OpOMTE KOCMHYECKHX KOpaOiiei,
OCHAIIACMBIX (OTOANIAPATYPO, BBIOHPAIOTCS TAKMM 0OpasoM, 4TO B
KaKIBIH TOCIETYIOIHH JeHb ofecreduBaeTcss BO3ZMOKHOCTD ChEMKH
MapHipyTa ¢ HeOONBIINM MONEPEYHBIM NEPEKPLITHEM 10 OTHOLLCHUIO K
nosnoce, coTorpadHpOBaHHOH Ha CYTKH paHble. TaKuM 00pa3oM, Jaxe
B TOM CITy4ae, KOT/Ia TOpHas CTpaHa IPOCTHPACTCA Ha COTHH KIJIOMETPOB
B IIHPOTHOM HAMpaBICHAH, TPEOYETCSA BCEIO OXHO HIIH HECKOJIBKO IIPO-
XOKACHHH CrTyTHHKA Haj He. [IpH 3ToM cylecTByeT BO3MOKHOCTb OHH
U TOT e paifoH coTorpadupoBaTh ABaKAH B JCHbL C HHTEPBAJIOM B
HECKOJIBKO YaCOB: BHayale HAa BOCXOIAMICH BETBH TPacKTOpHH, Korja
kopabne B CeBepHOM MOTyIIapyuH ABHKETCS OT IKBaTOpa Ha CEBEp, a 3aTeM
HA HUCXOAALIEM YYaCTKE TPAacKTOPHH, KOTa OH COBEpIIaeT IOJeT B
HPKHOM HAarpaBJIcHHH.

B 1973-1977 rr. BO BpeMs MOJETOR MHJIOTHPYEMOTO KOCMHYECKOTO
kopabnst «Coro3-12» ¥ OpOMTATEHBIX MIOTHPYEMBIX CTAHIMHA «CaloT-3»,
«Camor-4» u «Camor-5» nemHuKoBbIi paiion IlenTpanbHoro [lamupa
dbotorpaduposancs B nepuoasl admsud. JemmdpupoBaHue KOCMUYEC-
KHX CHUMKOB MO3BOJIHJIO HCCIIEN0BATh Pa3BHTHE MOOBHKEK Ha KPYIHBIX
negHMKax B OacceiiHax pek Mykcy w OOMXHHIOY W YCTAaHOBHTH DAL
HHTEPECHBIX 0COOSHHOCTEH,

Kak u3BeCTHO, JIETHHKOBHIE MYJNbCAIIMH HMEIOT TEPHOIUUECKH
xapakTep U 00yCIOBIEHBE MHHAMHYECKOH HEYCTOHYHMBOCTBIO CaMHX
TeAHUKOBEIX cucTeM. [lepruommdeckne aBTOKoneOaH s JIe THUKOB IIPUBOISAT
K CKa4Ko0Opa3sHOMY TepepacrpeIeiiCHUI0 BemecTBa 0c3 H3IMEHEHHS ero
obeii maccel. Peskoe yBenmdeHHe CKOPOCTH IBIDKCHHUA JbJA B CTA/IMUIO
MOABMAKKH Ae(HOPMHPYET TEIO JACIHHKA U CYNICCTBCHHO MEHSET ero
MOP(HONOrHIECKHH 00JTHK, YTO 00HAPY/KMBAETCS C IIOMOIIIBIO TIOBTOPHBIX
KOCMHYECKHX (DOTOCHEMOK, HHOTIIA B COYETAHUH C a3P0- H HA3eMHbIMH.
CymecTByeT psal BU3YyaJbHBIX IIPH3HAKOB MYJIBCHPYIOIIUX JIETHHUKOB,
3aMETHBIX U M3 KOCMOCa, HallpuMep, 3UT3aroo0pa3Hbie TPsbl MOPEH,
(hoTorpadupys KOTOpEIE MOKHO CYTHTH 00 OCHOBHBIX YepTax MOBeIeHH s
OYTBECHPYIOLIETO JIEIHHKA.

Jeonuk bBueaunstii. Ha puc. 3.1 npencrasnena cxema aeurudpupo-
BaHMA OacceiiHa neqHUKa buBayHoro no kocMuyeckomy cHuMky 1973 1,
Ha cxeme oTpaskeHBI TaKHE 3NIeMEHThI MOP}OJI0ruu NOBEPXHOCTH JIEIHH-
KOB, KaK TPEIIHHbI, JIeJIONAajibl, MOPEHHbI MaTepual, 03€pa Ha JIeIHHKE
d T.n. braromaps 3ToMy 1o NOBTOPHBIM ChEMKaM MOXHO HaOIIOIaTh
JIBUKCHHE COCTABIAIOUIMX MOTOKOB J1bJa, OMPEALIATH CKOPOCTE H
HalpaBleHHE JBHXKeHUs. 3urzaroodpa3Hbie MOpEHHBIE TPAIBI, MPH-
CyIIHe NeJHUKAM MyIbCHPYIOLUIEr0 THUMA, YKA3bIBAIOT HA PAa3IHIHYIO
JTHHAMHKY OCHOBHOIO CTBOJIa JiefHHKA BUBAYHOTO M €ro JIEBHIX
npuToKoB — HegHukoB MY (Ne 76), Owanuna (Ne 77) u Kannauna
S_[Ng 1893(_’38[]Homepa no Karanory nemaukoB CCCP. T. 14. Boin. 3, yacts 8A.
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Tnasa 1. Mcnoab3opanie KOCMHYECKHX METO/JOB B IVISIMOJIOTHH

1Oz 3 A4 (a5 Wllle 37

Puc. 3.3. UaMeHeHUsA CTPYKTYPbl NOBEPXHOCTH B CPeAHeM TeYeHUn negHuka
BMBayYHOro, BbISIBNEHHbIE N0 a3POKOCMUYECKUM MaTepuanam pasHbix net.
a-1958r,6-1972r,8-1973r,r—1974r, o - 1976 .

1 - cBOBOAHANA OT MOPEHbI NOBEPXHOCTL NEAHNKOB, 2 — MOp€HHbIi NOKPOB, 3 — rpaHuLbI
NeAHUKOB U 0TAENbLHbIX BETBEH, 4 — COCTOAHME NEAHUKOB Ha NpeabIAYLLMX CXeMaX,
5 — KpynHbIe pa3Nombl NOTOKOB neAHKuKa MrY, 6 — 06na4HbIA NOKPOB Ha KOCMW4YECKHUX
CHUMKaX, 7 — YCNOBHbI CTBOP Y NeaHuka Cypoeoro

Ha puc. 3.3 nokasaHs! cxeMbl 1eUIMPPHPOBAHUA CPETHETO TCUCHHSA
nemHAKa busagnoro 1o aspodorocHuMkaM 1958 u 1972 rr. 1 kocmuyec-
kuM caumkaM 1973, 1974 u 1976 rr. CpaBHeHHE TOTOMKEHHA MOPEHHBIX
I M YyYacTKOB OTKPBITOIO JIbIa B MECTE BNAJICHHMSA JIEIHHKA MI'V B
JeIHHK BHBaYHbIN JaeT MpeICTaBIeHHe O Pa3sBUTHH CEP/DKA Ha IIEPBOM
U3 HAX M O XapakTepe B3aMMOJCHCTBHA IBYX JICTHMKOB. s OLCHKH
BEJIMUMHBI IEpeMELICHHH (POHTOB NE/IHBIX IIOTOKOB U METENIL MOPCH Ha
puc. 3.3 npoBeneH yCiIoBHBIH cTBOP. TOYHOCTb TaKOH OLEHKH MO KOCMH-
YECKMM CHHMKaM COCTaBisieT okono 50 .

Ha cuuMke 1958 I. B cpeiHeM TeyeHHH Je[HHKa buBayHOTO JIETKO
pemmuppupyercs notok gexuuka MI'Y (puc. 3.3, a), 3a CTBOpOM pacriac-
TBLIBAIOIIMICS B BHE IUIOCKON «Kamnu». CpenvHHas MOpeHa JeIHHKa
Busaunoro 6bl1a AepopMupoBaHa QPOHTAIEHOH YacTBIO 3TOTO MOTOKA.
Vakas monoca moToka Jemarka MI'Y npociexuBaiack Ha MPOTHKEHHH
1100 » Hixe BpOHTA MOTOKA BIOIb JIEBOTO OOPTa JOTHHBL.

Ha aspodporocHumke 3 centsiops 1972 r. (puc. 3.3, 6) BHOBb BH/IHA
rOTOBHASA YACTh OTOKA JIbJIA, IPHILIEIIEr0 H3-TI0]l CKIOHOB MHKa I'apMo,
— 3TO CJIeJl HOBBIX TVIALMOTIOTHYECKHUX COOBITHH, MPOMCIISALINX 3/1ECh B
npeawecTByomye roasl. [Tonessie Habmonenus 1969 I. n a3pOBH3yab-
Hele Habmonenus: 1975—1976 rr. MO3BONUIH YCTAHOBHTH, YTO IOBEPX-
HOCTb 3TOM YAaCTH JEAHUKA Ha MpoTsoKeHHH Gonee 10 xu mpencTaeiser
coBOl coueTaHHe MHOTHX THICSY MMPaMHI J1ba CPEIHEH BRICOTOH OKOIO
15 m. IIpy BO3HHKHOBEHHH HOBOH MOLUHOI TMOABHKKH B BEPXOBBAX
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Yacte 3. I'no6anbHbie M3MEHEHHS M CYAbOa Jie JHHKOB

JleJHMKA TaKHE «HAZ0I0BD» MPETIATCTBYIOT [IepeMEIEeHHIO MyTECHPYIOICH
BETBH, YTO NPUBOJMT K PaCHIPOCTPAHCHHUIO IIOTOKA B HAaNpaBIeHHH 6OPTOB
JIOJIMHBL U 00pa30BaHUIO METIEBHIHEIX MOPEH.

Kocmuueckuiit cHUMOK, ToNydeHHBIH B ceHTsiope 1973 1 (puc. 3.3, B),
cxema JewndpupoBaHHs KOTOPOTO MOKa3aHa Ha puc. 3.1, mossonun
YCTaHOBHTb HENOABMXHOCTh ()POHTA MEPBOH BOJNHEI JieAHHKa MI'Y u
OTCYTCTBHE IIPO/I0JIbHEIX NEPEMEILEHHH JTEMEHTOB IIOBEPXHOCTH J1€IHHKA
bupagHoro Huxe crsopa. 3a rox GpoHT BTOPOH BONHEI IEpPeMeCTUIICS
BHH3 I10 J0JIMHe Ha 250 m, o0e netnu cpeIMHHOH MOpEHBI CTalnu Oonee
BBIITYKJIEL 110 OTHOLLIEHHIO K NMpaBoMy OOpTY, a MpOoNoIbHAs OCh IOTOKA
pa3BepHyIach Ha 12—-15° BneBO MO HAaMpaBICHHUIO TBHKCHUA.

Kocmuueckuit cHUMOK BTOpO# mekansl uions 1974 r. (puc. 3.3, r)
Gbukcupyer npoasmkenue Gponra nexauka MI'Y eme Ha 150 m. [nasHas
CpeJJMHHAs MOPEHa I€IHMKA BHBagHOTO B TeX MecTax, [Jie B Hee YNHPaeTcs
(GpPOHT NepBOi BOIHBI, TIOKPBIIACH CETHI0 TpPeIUH. Ha kocmuyeckom
CHHMMKe NepBOi NONOBUHEI HI0NA 1975 . BUIHBI OsABNIeHHe Bonee ryCcToH
CEeTKH TPELLMH B yCTREBOM Jiefonae JeaHuka MI'Y u ysenuuenue oGuieh
TPELLHHOBATOCTH METENb CPEAMHHOH MOPEHBEIL.

PasutensHy10 KapTHHY H3MCHCHUA OOCTAHOBKHM Jajl KOCMHYECKHI
caumok 1976 . (puc. 3.3, 1): PpOHT HEMOABMIKHOKN A0 ITOTO BPEMEHH B
naHe nepsoii BomHE mepemectuics Ha 800 M, GpoHT BTOPOH BOJIHEI
JOCTHI CTBOpA, a CpeIMHHAsA MOpEHaA 3aHsla CBOE MeCTO Tam, TA¢ OHa
pacnonaranace B 1958 1. (puc. 3.4). Bokpyr npoagunysiierocs ¢ppoHTa
€PBOH BOJIHBI HA TIETVIAX CPEIHHHOM MOpEHB! 00pa30BaNuCh TAHTEHIIN-
aNbHblE TPEIMHBI JUTHHOIO B HECKOIBKO coTeH MeTpoB. [Tetnu npoaBu-
HYJIMCh BMECTE ¢ TIOoTOKOM JiemHuka MI'Y. [lepemectunuce U 3M€MEHTEI
NOBEPXHOCTH TIaBHOTO JIEIHHKA Y €T0 IpaBoro 6opra. 31o 00CcTOATENE-
CTBO 3aCTABJSAET TIPEANOI0KNUTh B3aHMOBIIHAHHE ABUKEHHS JICAHHKA
MI'Y u nogsmkek neaHnka busadHoro.

Brixong negnuka MI'Y B nonuny neanuka BuBauHOTro cosmaeT
MOAMPYAY A7 OBMXKEHHUS MOclieHero. JJoCTUrHyB KPUTHYIECKOH Macchl
BBIIIE 3TOTO MECTA, JICAHHK BHBauHblil yCKOPSIETCS M YBIEKaeT ykKe
BJIOKEHHBIN MOTOK JeaHuka MI'Y. Oto npoucxoauT perynspHo, depes
kaxaeie 20-25 ner. B 1975-1976 rr. nauanace odepenHas IMOIBHKKA
OCHOBHOTO CcTBONa (T.c. NeaHuka bupauHoro), 3aBepumpimagcs B 1978
1980 rr. (Ocunoga, I{setkoB 1999).

3a 18 ner nHa neanuke buBauyHOM HIDKE MECTa BIAICHHA JIEJAHHKA
OluaHnHa B pe3ynbTare HHTEHCHBHOH 3PO3HH YCHIHIMCh TEPMOKAPCTO-
BBIC IIpOlIecChl, 00pa30BaNHCh JOMOMHHTEIBHBIC 03¢pa Ha BCeit mioimanm
JeIHMKA, 0COOEHHO B KpaeBbIX NOKOHHAX. CHUMKH pa3HbIX J1eT QUKCH-
PYIOT IePHOAMYECKOE MX 3aIOITHEHHE B ocyTiieHHe. OcoDeHHO CyLIeCTBEH-
Ha yOBUIb JIbJ1A I1PU BNAACHHH JEAHHKAa BHBauHOTO B jeaHuk DeaaeHko.
B nanpneiimiem Ha ¢one mepHoaMYECKOH aKTHBH3ALMU BEPXOBLEB
TeHMKa bUBaYHOro BO3MOKHO €ro OTYJICHEHHE OT JieqHUKa DequeHko u
oOpazoBaHHe 31ech 03epa.
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Puc. 3.4. CpegHee TeuyeHue negHuka BueauHoro B cepegune wions 1976 r.

Jleonux I'anoo. BriepBbie MpU3HaKH PE3KOH MOJBHKKH HA JICIHHKE
Tango 6bu1M oTMedeHsl B 1931 . B 1948 1. nenank 6601 1101poOHO onucad
E.B. TumaiueBsM (1949), KOTOpBIH COCTaBHI CXEMY BCETO JICTHHKOBOI'O
xomruiekca (puc. 3.5, a). Cyas no (POTOCHUMKaM y4acTHUKOB CITOPTHBHbBIX
skeneauuuii 1959 r., moBepxHOCTH JeIHHMKA ObL1a pa3dMTa MHOroYMC-
NIEHHBIMHU TPEIIMHAMH, HMENUCh U JPYTHE TPH3HAKM aKTHBHOW (a3bl
noasuxky. B meTHHe ce3onbl 1973-1976 rr. monyueHsl KOCMHYECKUE
CHMMKH 3TOTO paioHa, Ha KOTOPBIX OTpakeHa 0OCTAHOBKA, CII0KHBILAsACS
3/1eCh 110C/Ie MOIBMKKHM KOHUA 50-X TOIOB, KOT/A HACTYNABLIMM MOTOK
Jbjia PacnpOCTPAHHIICS MO BCel mupHHe JonuHbl. Ha puc. 3.5, 6 npen-
CTaB/IeHA cXeMa JeIHPHPOBAHUS OJICIEHEHN 10IMHEI ['aHI0 Mo KocMu-
yeckoMy cHUMKY 1973 .

CpaBHeHHe NPHBOJUMBIX CXEM BbIABHIIO CYIIECTBEHHbIC H3MEHEHHS,
KOTOpBIE MpeTepiied 0obInre W Mable JeJHHKN Oaccelina. Bpocaercs
B I71a3a 3HAYMTE/IbHOE COKPANIIEHHE TUIOLLAIH OCHOBHOTO JI€[IHHKA, KOHELl
A3BIKa KOTOPOro 3a 25 ner orctynun Ha 2,2 kM. OuepraHus JTE€IHUKOB
neBoro HOpTa Takke W3MCHHIIHCH; TOAbKO 1Ba (Ne 3 u Ne 6) u3 nesatu
TeTHHKOB COXpaHW/IM cBOH pasMepsl. Jleqauk Ne |1 npoasunysncs Oonee
gem Ha 400 v, a neqnuk Ne 2 m3menna csoe nonoxerne Ha 1800 ., u ero
(upHOBas 0ONACTL TENEPh 3aMETHO MPEBbIIIACT TUIONIa b 001acTH adns-
uud, B codeTanuu ¢ MHTCHCHBHBIM JaBHHHBIM TIHTaHHEM 3TO CO34€T
YCIIOBHS Ul HAKOIUIEHHA 37eCh W30BITOYHBIX 3amacoB GUpHA H JIBAA.
Jlemauk Ne 4 nponsunyics Ha 150 v, a negHuk Ne 5 pasjienuics Ha aBe
yacTh. JleBas uacth oTcTynmuia Ha 700 m, a mpasas BBIIBHHYIAch Ha
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Yacrp 3. I1o6asbHbie n3MeHeHus H cyabba JieAHHKOB

H: 1 &5 ks Hs 26 ady [s

Puc. 3.5. Cxema onefeHeHusa aonuHbl p. MaHao: a — no Habnwoae-
HuAM E.B. Tumawesa B 1948 r., 6 — no pesynsraTtam aelwngpypoBaHua
KOCMUYECKMX CHUMKOB 1973 r.

1 - Bogopasgensl, 2 - MOPEHHBLIA NOKPORB, 3 — Banbl NOBEPXHOCTHLIX
MOpeH, 4 — negHWKOBLIE py4bK, 5 — (hbupHOBaA rpaHuua, 6 — OCHOBHbLIE
GeprwpyHasl, 7 — o603Ha4eHHWA OTAeNbLHLIX BeTBeW neAHWKa MaHAo W
negHWKOB ero nesoro GopTta, 8 — cknoHbl, cBobogHble OT CHera ¥ nbAa

200 M B cTopoHy r1aBHOI AomHHBL Jleqauk Ne 7 OTCTYIHN, pacmaBLINCh
Ha TPH HEOONBIIMX NeHUKA. SI3BIK CPEMHETO U3 HUX OCTAJICA HA TOM Ke
MecTe, a 1Ba Apyrux cokpatwimch Ha 300 n 600 M. KoHIbI 000uX A3bIKOB
nenrrka Ne 8 orornu Ha 150 M; Ha 250 M cokpartuics u geaHuk Ne 9.

Cpenu nenaukoB [Tamupa neanuk ['aHno BbIAENAETCS XOPOIIO Pa3BH-
THIMH TIOIEPEYHBIMH MOPEHHBIMH 00pa30BaHHAMH, YTO, KaK H3BECTHO,
CIY)KHT SPKHM IPH3HAKOM IYJIbCHPYIOMNX NeAHUKOB. Ilomepeynsie
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MOPEHHBIE BJIbI, pacioaraBIIdecs Ha ero moBepXHocTH B 1973 B 1,5 ku
BLIIIE ¥ HWKE YCThs JieAHHKA Ne 4, crmyxaT XOPOIIMMH HHIHKaropamu
(QpOHTOB HATOXKEHHBIX MOTOKOB, MPUBHECEHHBIX CIoAa U3 QUPHOBBIX
obnacreif TIaBHOTO JeAHHKA U neaHuka JJopodeepa. Ilonepeunsiii Ba
MOpEHBI, HaxoquBIIKHCS B 1973 r. npoTHB ycThs Neanuka Ne 6 (cM. pHC.
3.5, ), COOTBETCTBYET BaJly, pacnonoxeHHoMy Ha cxeme E.B. Tumamiesa
(cm. puc. 3.5, a) npoTuB neaHuka Ne 3.

[TonepeyHas MOpEHHAs rpsada, pacloloKeHHas B 1 ku BhHIIIC H
MapKHpPYIOIIas pacipocTpaHeH e 10ToKa JIbaa u3 upkos K, A, b u B Bo
Bpems [OJBIKKH KoHIa 50-X rofos, MO3BOJIET OLEHHUTh €ro CPETHION
3a 14 ner ckopocTs B 560 m/200. EciM INpeanonoxuThb, YTO OT YCThA
neanuka Ne 3 no nemauka Ne 5 MmopeHHas rpaia IpH MaCCUBHOM JIBHKCHHH
nepeMenianach co ckopocteio 170 m/200 (Kak 3TO creayeT M3 pacuera
CKOPOCTH JIBIKEHHSI HIDKHETO MOMepeYyHOro Bajia, 0TMEYEHHOTIO B IPE/IbI-
mymem ab3alrie), To aKTHBHBIN MepeHoc JIbla W3 (PupHOBOH 06IacTH K
nenHuKy Ne 3 TIpoM30IIeN BCEro 3a OJWH roi. JTO MOATBEPKIACTCA
JaHHBIMH, MOTYYEHHBIMHA NTPH AeHGPUPOBAHUH KOCMHYECKUX CHHMKOB
1974-1975 rIT., NOKAa3aBIUIAX 3apOX/ieHHEe KHHEMAaTH4ECKOi BOJIHEL B
obnacti akKymynauuu BeTBH b u mocienyromee pacnpocTpaHeHHE
(bpoHTa MOABWKKH HIDKE YCThs neaHuka Jlopodeesa.

Ha neTHHX CHUMKaxX yBEPEHHO eiupUpYIOTCA H 00MacTH BCIy4YH-
BaHMs MOBEPXHOCTH JIETHUKA — YHACTKH, OTKYJa HAYHHAIOTCS MO/IBHKKH.
Hanpumep, Ha KOCMUYIECKOM CHUMKe 1974 r. moOim3ocTH OT negonana B
BEPXOBbX BETBH B 4eTko nenmdpupyercs JeoBbIH Kynoi, pa30pBaHHEIH
rycroii ceTbto TpemuH. Kak ObUIO OTMEUEHO BBHIIIE, HMEHHO OTCIONA
Hauanack nojsikka BeTBH b B 1974 r. K 1975 r. HanoKeHHbIH OTOK
3TOrO JieJHAKA IOCTHT YCThd neanuka Jlopodeesa, a B 1976 1. kocMuvec-
KH€ CHUMKH IOKa3aJIH PacipoCTPaHeHUe ero BMECTE ¢ aKTHBU3UPOBAB-
ILIMMCs TIOTOKOM BeTBH B 110 koHua nenHuka Ne 1.

Ko Bcemy ckazaHHOMY ClleayeT A00aBUTh, YTO HEIAaBHMH aHAJIU3
NaMUPCKUX KOCMHYeCKHX Mmarepuanos (Ocunosa, Ilserkos, 2001)
YTOUHHIT TPAKTOBKY COOBITHI, MPOHCXOIUBILUX B 3TOM Y3JI€ OJI€ICHEHUS
10 1972 r.: BnosnHe BeposTHO, 4TO B KoHue 1950-X romos neanuk I'ango
HCIBITA MOLLHYH [IOJBHKKY, CIIEIBI KOTOPOH BCE €IIIC 3aMETHEI HA CheMKe
1972 r.

Jleonuk Pycckozo zeozpaguueckozo odugecmea. B padore JLII. Jlon-
ryummaa u I'B. Ocunosoit (1971) otMeyanocs, 9to B Havyaste 70-X ronos
«nenauk PI'O Berynmun B akTuBHYRO (haszy mymecauuu». Bmecte ¢ Tem
aBTOPHI 3TOH padOTHI TOBOPHIIH, YTO «JaJIbHEHIIINE HCCIIEIOBAHHS TTO3BO-
JSIT... 1aTh MPOTHO3 — BBI3OBET JIM 3Ta IyJIbCAllMs NMPOJIBHKCHHC KOHLIA
JiegHHKa». Takoe OCTOpOKHOE 3asBIEHHE OKa3al0Ch ONPABIaHHBIM —
UHTEpIIpETaIia KOCMHYECKNX CHUMKOB 19731976 rr. He naeT ocHOBaHUs
IIPOrHO3HPOBATH CKOPYIO MOABMKKY BCET'0 JIEIHHKA, XOTA ClIeIbI aKTHBH3A-
LM B MPOILIOM OTAETBHBIX ero BeTBel xopomio npossiudrorcd. Tak, B
600 M oT rpoTa JexHHKa y JeBOro 6opra 4eTKO AeMHGPUPYETCs Bail
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Yactp 3. Iro6GasibHbie H3MEHEHHS H CyAbOa Jie IHHKOB

O e 3 Nle vy e 357 &Es [T

Puc. 3.6. Cxema 6acceiHa negHuka Pycckoro reorpacduyeckoro obuwectsa,
COCTaBNeHHaA No KOCMUYECKOMY CHUMKY 1973 r.

1 - Bogopasgensl, 2 — MOPeHHbIN NOKPOB, 3 — 3acHeXeHHan U cBo6ogHan OT MOpeHk!
NOBEPXHOCTL NeAHWKa, 4 — Banbl NOBEPXHOCTHLIX MOPEH, 5 — TepMokapcT, 6 — MepTBbIA
nea, 7 — KOHeYHbIe MOpeHbl, B8 — OCHOBHbIe NpoTOKM p. AGaykarop, 9 — CKNOHLI,
ceoboaHble OT cHera v nbaa

KOHEYHON MOpEHBI, KOTopas SBISeTcS (HPOHTOM aKTHBH3ALHUH IIOTOKA,
npuiieamiero ¢ mwiato Kamanask. Ha Bcem nporsukenuu jennuka PI'O
3TOT MOTOK «IIPOCBEUUBACT» CKBO3b TOJIY MOPEHHOIO [I0KPOBA.

BropeiM 1o mMoiHocTH HeTOKOM neaHuka PI'O cnyxuT JIeHHK,
crekaroumii ¢ Jlapeasckoro xpeOTa U Foro-3amaIHEIX CKIOHOB nuka ['apmo
(puc. 3.6). B 1970 r. oH, TaK e KaK U IIIaBHBIH HCTOK, OBLT pa3OUT I'yCTOH
CETBIO TPEILMH Ha pU3MaTHYecKHe OJI0KM 0T MeCTa TOBOPOTA J10 JIETHUKA
Kpacnoapmeeu. ITo-BHAMMOMY, Ha 3TOH BETBH MPOMCXOAMIIO OBICTPOE
TIepeMELIIeHHEe MACChl 1b1a, OTPAKEHHEM YETO Ha KOCMHYECKHX CHUMKAX
ciyxut ppout noasuwxkku. B 1973 r. ator dpponT pacnonarancs B 1200 m
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BBILIIE YCThs BOJOTOKA, CTEKAOLIEro ¢ JeaHnka Komcomonen. B nociemny-
JOIIME TOoflbl OH MAacCHBHO Nepementajics Bmecte ¢ JeaHukoM PI'O co
cpelHeit ckopocTeio 0kono 150 /200 (450 m 3a TpH roma).

OyepnaHO, 4TO 004 OCHOBHEIX McTOKa nenHuKa PI'O nmoasepikeHb
nomsrxKam. He ciemyer cOpackiBars co c4eTOB Takxke JeaHuk Kammanask
W JIEIHUK, PACHONOKEHHBIN 3anagHee. CHHXpOHHAs aKTHBM3aIlHA BCEX
BETBEH WMIH HECKOJIBKHX M3 HMX MOXXET BBI3BaTh MEpeMEINCHHE KOHLA
s3pika neanuka PI'O.

Bepxoevsa oonunst p. Caykcaui. B 310 TOIHHE Ha H0KHOM CKJIOHE
3aasalickoro xpeOTa pacIookKEHb! KPYIHBIE CIOXKHBIE J0THHHbIE JIETHU-
ki Bamu (mmowmans 11,9 xm?; mmna 7,6 xv), Jsepxunckoro (19 xu’;
14,9 xm) u Mansiii Cayknapa (23,5 xm?; 14,3 xm).

Ha puc. 3.7 npencrasnena o6o0ueHHas cxeMa AemnpupoBaHus
a3podoTocHMMKOB 1972 I. 1 KocMudeckux cHUMKOB 1973-1977 rr. Ona
WUTIOCTPHPYET AMHAMHKY NpOABHXEHHA (QPOHTOB aKTHBHU3ALMH HA
NeJHUKAX W TEpEMEIEHUS JIETHHKOBBIX A3bIKOB. MBI YCTaHOBHUIM, YTO
neaHuk Maneiii Cayknapa B Havane 1972 r. cTan akTHBHO IPOABHIaThCA
BHH3 II0 YINEJBK BCKOpE IOCTIE TOTO, Kak (J)POHT aKTHBH3ALMH AOCTUT
xoH11a A36iKa. K centa6pro 1973 r. A3BIK N€IHHKA IPOABHHYJICH 110 CBOEMY
yuensio Ha 600 v, a k uromo 1974 1. — ewe Ha 700 m. JIetom 1975 1. stoT
OyJILCHPYIOIUMH JIeIHUK TOCTHT eanuka bonbmon Cayknapa, 3aneraro-
utero B nonune p. Caykcalf, 1 pacriacTaicsd Ha €ro IOBEPXHOCTH, YTO
BEI3BAJIO HapyLICHUE THIPOIOTHIECKOTO PEKHMA PCKH.

AKTHBHOE ABWKeHHE NeJHHKa J{3ep)KUHCKOTO TaKKe Hayaloch B
Hagane 1972 r. B 310 Bpems Habmronanocs oOpyIIeHHE IIBIO JbJa HA ero
1060BOM YacTH M NpUOIMIKEHHE K HeH BONb JeBoro 6opra ¢ppoHTa
aktuBH3anmy. K centaopro 1973 1. a3b1k neqHUKa IpoaBHHYIICcA Ha 500 M.
Ha (oHe aKTHBH3ALMH JICBOH YacTH e HUKA M CMENICHHA €0 HIKHEH
TOYKHM TpaBas 4acThb U3MEHHIACh MEHEE CYLIECTBEHHO: OHAa MOKPBUIACh
NIOTIEPEYHBIMH TPEILMHAMY U IOTHATAckh. B Hione 1975 r. A3bIK BLIABUHYT-
¢ B JOJMHY M PacIUIacTalcs B BHIE XapaKTEPHOH «ILBHUHOM Jalbl» Ha
paccrosaue G6omnee 100 m OT cKan MPOTHBOMOJIOKHOTO 60pTa JOIHHEI
p. Caykcait. MO)XHO NPEIIONI0XKHUTH, YTO MOABIKKA JIEAHHKA [13ep)KHH-
CKOTO MpeKpaTHiack BO BTOpOi mosopuHe neta 1975 .

B oTouume oT mepBbIX ABYX JCAHHKOB KYJIbMHHAIMHSA TMOIBHXKKH Ha
nemHvke Banmu mpownsonuia Ha rox nmozke. B 1972 I. akTHBH3HPOBAIHCEH
JBa TIPaBbIX OCHOBHBIX MOTOKA, NOJEIHMBIUMX BCKO IMIHPHHY JICAHUKA H
TPOBUTaBIIMXCS CHHXPOHHO U3 000uX GrpHOBBIX Oacceinos. B 1973 1.
Ha (POHE OTCTYMAaHMA A3bIKA JIeHHKA ITPOJIBHKEHHE (JPOHTOB AKTHBH3A-
LIMH 3THX IIOTOKOB MPOAOJDKANIOCH, a B HioNe 1975 I. HIKHSAA TOYKA s3bIKa
JIeIHHUKA JIHILE HAa HECKOJIbKO COTEH METPOB HE JIOCTHIajIa ITIABHOTO pyclia
p. Caykcaii.

AKTHBHBIE CTAIMH MOJBHXEK CayKCaiCKHX JIETHHKOB He OBLIM
CUHXPOHHBIMH. B TO BpeMs Kak neaHuk Banu HacTyman, JeTHUKH
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Puc. 3.7. Mogswxkn Ha neaHukax Manwiin Caykoa
Ly yKkaapa, [sepxuvHckoro u Bann

INpavuubl negHukos: 1 -8 1972r,2-81973r,3-B1974r,4-81975 1, 5 — B mae
1976 r.; rpannubl neanuka Banu: 6 — B aBrycte 1976 1., 7 — B heBpane 1977 r.; 8 — BonHLI
HanpsXXeHui1 Ha neaHukax B 1972 r., 9 - negonagel, 10 — nonoxeHue poHTOR NOTOKOB
neaa e 1972 r, 11 — y4acTkK KoHLa A3bika negHuka Maneiia Caykpapa, Yepes KoTopble
B 1972 r. nepeTeKan NOTOK, U 30HbLI PACAPOCTPaHeHUA ero No Tpory, 12 — MopeHHbIN
NOKPOB Ha NeAHMKax, 13 — oMepTBeBLWMA A3LIK C TEPMOKAPCTOBLIMM 3anagnHamMi,
14 — norpeGeHHbIN Nnea, 15— NUH3a OTKPLITOro NbAA Ha NOBEPXHOCTH NeaHKuka Bonbwon
Caykgapa — cneg npeabigylieid noasmxkM negHvka Maneii Caykaapa, 16 — ocHoBHLIe
Bogopazfensl, 17 — ocHOBHbIE BoAoTOKM, 18 — rpaHuua noimbl p. Caykcait

Jzepsxunckoro u Mansnii Caykaapa yske npoLLTH KyJIbMHHAIIHOHHYIO TOYKY
M BCTYIHJIH B CTamWio Aerpagauru. I[IpoaomKUTeIbHOCTh aKTHBHOH
cranuu y Teqauka Mansrit Caykaapa cocTaBuna okolo 3,5 Jer, y JIeJHHKa
J13ep)KHHCKOTO OKOJIO 4 JIET U Y nexHuka Banu okono 2 net. KoceeHHbe
NPH3HAKH JTAIOT OCHOBAHHE IaTHPOBATh MPEAbLAYLIYO [IOJBHKKY JICTHHKA
Mansiii Cayknapa 1966—1967 rr. O0mui npupoCT IIOIAMH Y BCEX TpeX
JIEIHUKOB cOocTaBWI 3,3 kv’, Wi 6% oT mepBoHauanbHoii. CyMMapHBIi
BbIOpOC Nbjia B momuHy p. Caykcail oueHnBaetcs noutu B 220 MIH .

20 centsibps 1976 . Ilamup 6511 choTorpaduposan ¢ bopra KOCMH-
yeckoro kopabns «Coro3-22» MHOTO30HANBEHOH ycTanoBkoil MK®-6.
CpaBHeHHe TONYyYECHHBIX CHAMKOB ¢ 0onee paHHMMU KOCMHYECKHMH
MartepHanaMH MMO3BONTHIIO BEIIBHTE PE3KYTO MOABHKKY KPYIIHOIO CJIOKHO-
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onMHHOTO JeHnKa 11loKanscKoro — IeBOro MpHUTOKa JieqHnKa ['apMo B
bacceiire p. OGuxuHroy. B koHIEe ce30Ha abnsimu 1976 I. HHKe rPaHALIbL
[TMTAHWS HA JIETHUKE OTME4YeHBI HapylIeHNE IOBEPXHOCTH NOJIUIOHATTBHOH
CHCTEMOH TPELIMH U 3HAUMTENILHOE YBETHUCHHE CMEKTPaIbHON APKOCTH
3TO# 30HBL J[Ba HeOOBIIMX MPHTOKA, BMANAIOMMX B JICAHUK okanb-
CKOTO CIIpaBa d cleBa, B 1975 . ynupanuch CBOMMH A3BIKAMH B €r0 TEIIO
1 GopMHpOBAIE MOPEHHBIE Basibl. KocMHYECKas ChEMKA 1976 1. puxcupy-
eT NPOJIBHKEHHE JIB/IA STHX NPUTOKOB HA PACCTOAHHC OKOJIO 1300 m BMECTE
C TIPOJIBHTAIOIIMMCA ITIABHBIM CTBOJIOM ITYJIbCHPYIOLIETO JICAHHUKA.

TakuM 06pa3zoM, B PE3yNbTaTe IKCIEPHMEHTA C MCMOIB30BAHHEM
a3pOKOCMHUYECKOH MHPOpMALMH ObLIM TOJTyYeHBl HOBBIC NAHHEIC O
JTHHAMHKE JIEJHHKOB 3HAYMTE/IBHOH TeppuTopuu IlamHpa, Ha OCHOBE
KOTOPBIX BBIPabOTaHBl 0OIMIHE METOIMIECKHE NPHEMBI HH/INKALIMU ITyITh-
CHPYHOLIHX JIeAHHKOB. K unCiTy 00IMX NPH3HAKOB AKTHBH3ALIHH JI¢THHKOB
OTHOCATCS: H3MEHEHHs 0YepTaHHI JIETHHKOB, HX IPOIOIBHOTO H Nonepet-
HOTO NpodHuIEii, KamieBUIHas popma A3bIKa WK €r0 paCTCKaHHE B BHIC
KOHYCa BRIHOCA («IbBHHAS J1aNa» ), HaM4He B HENocCpeIcTBeHHOH BM30c¢-
TH OT A3bIKa JeJJHAKA OTTOPTHYTHIX Macc JbJa, MUTei(oB 0OpyLIeHHs
JIbJIA TIO TIEPUMETPY A3bIKA JIEIHUKA, KPAeBBIX Pa3JIOMOB H 30H npobiaeHus
JIb]1A HA KOHTAKTE CO CKIOHOM JIO/THHBL, TIOSBICHHE Ha JIEAHUKOBOH MOBEPX-
HOCTH OOJIBIIOro KOMMYECTBA TPEIIHH, HATOKEHHBIX TIOTOKOB JIbAa, Hajd-
BHTraHHE S3BIKOB JIEIHHKOB HA APYTHE NEJHAKH H CKIOHbL, 00pasoBaHHe
JIETHUKOBO-TIOAIPYAHBIX 03€P.

OxMH M3 NMpeJBECTHHKOB HA3PEBAIOIICH MOJBHAKKM JICAHUKA —
w3MeHenue MopQonornu ero mosepxHoct. Hapsny ¢ u3mexennem Gopm
MPOIOILHOTO U TIONEPEIHOro MPOGHIIEH ITaBHBIM MPHU3HAKOM JIMHAMHHEC-
KOil HEyCTOMYHMBOCTH JIEHUKA CITY)KHT TOSIBICHHE Ha €T0 MOBEPXHOCTH
GONpIOro 4ucia TPEIUH H PasphHBOB, BO3HHKAIOMHUX B CBA3H C
YBEHHEHHEM CKOPOCTH JABIKEHNs 1513, [IpH 3TOM NOTEPEHHbIC TPCILHHEI
3aXBATHIBAIOT BCKO LIMPHUHY JICTHHKA, MApKUPYs 30HBI pacTsokeHus. Ilo
Mepe pa3BUTHS MONBIKKH CHCTEMA TPCILMH PacnpOCTPaHsAeTCs Ha BCIO
TIPHIIE/IIYIO B IBIKCHHE 4acTh ieaHuka. Hanbombias IedopManns 1613
HAGTIONAETCA B KOHEYHOH YaCcTH A3bIKa JIEJHAKA, OBEPXHOCTh KOTOPOH
npeacrasisier coboif 06bIYHO XaOTHIECKOE HarpOMOXKICHUC JIE/AHBIX
OnoKOB.

B Ky71sMHHaUMOHHYIO (a3y MOJBHKKH, KOTIA JCIHHUK IETHKOM
3axBadeH MIBIGOBBIM CKONTBKEHHEM, B €T0 KPAeBBIX 4acTAX 00pasyrorcs
KPYIHBIE NPOJOJIBHBIE PA3PBIBEL H 30HEI npobnenns npaa. Kak moxassl-
BAKOT HAOMIOAEHH, 10 XapakTepy H PacIpoCTPaHEHUIO TPELIUH MOryT
ObITH BBISABICHLI HE TOMBKO CAMH MYyIbCUPYIOIIHE JEJHUKH, HO ¥ UX
AKTHUBHEIE 30H5L Yarie BCEro B IOOBHKKE CIIOKHOTO JIETHHKA y1aCTBYIOT
JIUILD OTHEbHBIE ero cocTapnsromue. OIHIM U3 Hanboiee JIeTKO pacnos-
HaBaeMbIX HAa CHHMKAX MPU3HAKOB JICIHHUKOBOW TMOJBHKKU CIYXHUT
H3MEHCHHE PUCYHKA MOBEPXHOCTHBIX MOPEH — MX CMEMICHHE, W3rHOBI,
o0pa3oBaHMe XapaKTEPHBIX METEIb.
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CrocobHOCTD MyTBCHPYIOIINX JIETHAKOB 32 KOPOTKOE BPEMS POJIBH-
TarbCsl HA COTHH M TBICAYM METPOB MOPOIO NIPUBOANT K CYLIECTBEHHBIM
M3MEHEHUSIM MOP(OIOrHH U THAPOrpaguuecKoll ceTH NeIHHKOBBIX Oac-
CEHHOB, YTO XOPOLIO (DUKCHPYETCA NOBTOPHBIMU KOCMHYECKUMH CHUMKa-
mu. OiHum 13 HanboJlee OMaCHBIX [POSBIEHHI JICIHUKOBEIX TTyJIbCALHi
CITYXKHT 00pa30BaHHC MOMNPYIHEIX 03ep B GOKOBBIX JOJMHAX, KPACBbIX
MOXKONHAX M B MECTAX CIMAHUS JTETHHKOB. BOBI 9THX BpeMeHHBIX 03ep
HEH30€XKHO MPOPBHIBAIOTCA M BBI3BIBAIOT MHOTAA KAaTacTPO(HIECKHE
rnaunanbHbie ceny. Cielibl IPOXOXKICHHUA CeNlel B BUIIE IPOPAHOB B a/LIIO-
BHATEHBIX OTJI0KEHHUAX, «3aMOUYEK» Ha CKJIOHAX JIOMHHBI M 0APE3aHHbBIX
KOHYCOB BbIHOCA MOTYT ObITh BHIIEICHBI HA CHUMKAX 110 0COOEHHOCTAM
H3MeHeHHA (POoTOTOHA,

Taxum 06pasom, 1npu aHanM3e KOCMHYECKHX CHUMKOB MOYKHO 0GHA-
PYKMTE HE TOIBKO CAMH [/ TLCHPYIOILME IEAHHKH, HO ONPESACITHTE IIEPHO.
H (Qasy ux mynabCallHH, AMHAMHKY CMEKHBIX JIETHUKOB, MX B3aHMOICHCT-
BHE, U3MEHEHHA MOP(OIOrHH U THAPOCETH B JICIHUKOBBIX OacceifHax.
Hawryunive pesynbTars! nmpH ONEHKE W MPOTHO3C AMHAMHKH JICTHUKOB
JacT y4eT BCETO KOMILIEKCA BHIICICHHBIX TPH3HAKOB.

MMAunonoruyeckne 3KCNepPUMeHTLI
Ha opbuTtanbHon ctaHuum «CanT-6»

HabnodeHus 3a nedHukamu Kapakopyma

Op6uranbheie HOTOCHEMKH JIEJHHKOB NPUHECIH BaXKHbIH HCXOITHBIH
MaTepuai Ans Co3IaHus ATnaca CHEXHO-TEOBBIX PECYPCOB MHpa, Tak
KaK JINTEPATyPHEIE CBE/ICHUS O HEKOTOPBIX JI€JHHKOBBIX 00/1aCTAX KpaiiHe
ckynHsl. K takum obmactam otHocATes u ropst Llentpanbroi Asun. Hau-
onee noapoOHas HEpOpMalHs 06 TOM paiioHe CONCPKUTCS B MOHOTPA-
uueckoii croaxe (Wissman, Flohn, 1959), monoxenHoit B OCHOBY
noapobroro o63opa I'U. Konosanopoii (1972). OqHako /a5 COCTaBICHUS
IANHONIOTMYECKHX KapT ATiaca 3THX JaHHBIX OBLTIO HEAOCTATOYHO.

Hns cbopa cBenenuit 0 Moposiorun 1 IuHaMuke nexaukoB Kapako-
pyma ObLT MIOATOTOBNEH CTICHHAIbHBIA IKCIICPUMEHT HA OPOHTANBHOMN
craHunn «CamoT-6». OCHOBHBIM METOIOM HCCIEIOBAHMH CIIYKMITH
AUCTaHIHOHHBIE OpOUTaEHBIC HabmoneHus U Gortocwemka. I1pu aermd-
PUPOBaHHH KOCMHYECKHX (POTOCHUMKOB OBLIO NPUHATO JOMYIIEHHE, HTO
110 OCHOBHBEIM YepTam BHELIHEro obnuka Jequuky Kapakopyma 6nusku k
neguukam Ilamupa.

Jletom 1978 r., ¢ Hauana aBrycTa 1o Kouer ceHtsbops, Kapakopym
(ororpaduposanu okomno 20 pas. Hanbonee ynaunbsIMH 0Ka3a1uch CHAM-
KM, Ha KOTOPbIX ¢ HEOONBIIUM MEPEKPHITHEM OTIACIBHO M300paKeHbI
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3anaHad, HeHTpallbHas U BOCTOYHAA YacTH ITOH rOpHO# cTpansl. [Tpoek-
IIMs CHUMKOB ONM3Ka K mimaHoBOM, JI/IA OLIEHKH THHAMHKH JIeIHHUKOB
KOCMUYECKHE CHUMKH 1978 r. aenmdpHpoBaiy COBMECTHO ¢ H300pakeHH-
SAMH, IONYYEHHBIMH ¢ OopTa cranunu «CalloT-6» B IETHHE MEPHOJILI
1979-1980 rr., a 3aTeM CpaBHUBAIH CO CHHMKAMH, MOJY4YEHHBIMH BO
BPEMS TI0JIETA COBETCKUX KOCMHUYECKHMX Kopaliieil H opOHTANbHBIN CTaH-
i B 1971-1976 .

IIpy nemudpupoBaHHH U aHaNKM3e KOCMHYECKHX CHHUMKOB MBI HC-
TOJB30BAJIM reorpa@UIecKHe CBe[leHUus U3 yIOMAHYTHIX pabot I'. Buc-
cmana u ['H. Konosanosoii, a Takke craren K. Xetoura (Hewitt, 1969)
M MHOTOYHCIIEHHbIX MyOJHKAIMi y4aCTHUKOB HAYyYHBIX H CIIOPTHBHBIX
skcneauuui. OcobeHHO MOIE3HBIME OKA3AINCH OIIMCAHHS PaioHa onele-
HEHHUs MIBEHIIAPCKOro ydeHoro H ansnuxucra 1.0. Jupendypra (1970)
W HTAJIBAHCKOTO Hccnenoparens A. Jesuo (1959).

ITonyyeHHble MO CHUMKAaM JaHHBIE B OCHOBHOM IOATBEPKIAIOT
npencraeneHus I. Buccmana 06 obuiem xapakrepe onenieHenus Kapako-
pyMa. 3HaUMTENbHAsA CTETICHD OJIEICHEHUS 3TON TEPPHTOPHH ONPENEIIETCA
TTIaBHBIM 00pa3oM GONBIIOH BHICOTOM rop, CHILHOM 3aCHEKEHHOCTHIO
TEPPUTOPHH M Mopdonoruel nenuuxoesix monud. ns Kapakopyma
THINHYHEL TTyOOKO BPE3aHHBIE JOJNMHbI, B KOTOPBIX JIEXKAT JEIHUKOBBIE
a3ulki. Kpynuele neqaukn Kapakopyma OTHOCSATCS, Kak NpaBuio, K
rUMajiaiiCKOMy M TypKecTaHckoMy Tunam. Cpean HeGOIbLIMX JeTHHKOB
npeolnananT A0NMHHBIE, KAPOBO-[0IHHHEIE, KAPOBEIE M BUCSIYHE.
Hcnone3ys neimndpoBodHble NPU3HAKH MAMHPCKHX JIEJHHKOB, 110
KOCMHYECKHM CHUMKaM JIETKO COCTABUTh KAPTY MOP(OIOrHYECKMX THIIOB
JIeIHHAKOB inHHee 500 .

bonbmias yacts nemrHukoB Kapakopyma umeeT e JHHKOBbIH k03 du-
UHCHT MEHbIIE eAMHALEL. JlemmdpupoBaHne CHUMKOB JaeT BO3MOXKHOCTE
TIOZICYMTATh 3TOT NOKa3aTeNb /I KaXK 100 KOHKPETHOTO JIeTHUKA, OJIHAKO
JUTS BBITTOJTHEHUS TAKHX PaCYETOB NPUTOHBI M CHUMKH, [IOTyYEHHBIE
B @BTyCTE WJIM Hadaje CeHTA0ps, Tak Kak, MO OMBITY cheMku 1978 1.,
aKKyMYILIHA CBEKETO CHEra Ha NefHMKaxX HauumHaerca ¢ 20-x gucen
ceHTa0pa. Ham ynmanock momyduTs JaHHBIE O HAMBBLICIIEM TMOJI0KEHHH
I'PaHHIIBI CE30HHOTO CHETA U CcAenaTh OOIIHE BEHIBOABL O MOJOKCHHH
TPaHHUIBL NUTAHUA HA JICTHUKAX.

C 3amaja Ha BOCTOK TpaHMUA MUTAaHHA JIEIHUKOB HOJHMMETCS OT
4800-5050 m B paiione nenuuka barypa no 5700-5800 m Ha nemHMKAx
rpymmsl Cacup. C rora Ha ceBep oHa noBsimaercsa ot 5000 v Ha negHUKaxX
IOKHEIX nepudepuiiHbix xpedToB 1o 5600-6000 m B paiione nepepana
[ITakcram. Camoe HH3KOE TIOJIOKEHHE TPaHHIIBI THTaHus — 4400 m 0OHa-
pyXeHo Ha nenHuKe MuHanuH B MaccuBe Pakamoly, a caMoe BEICOKOE
Ha nequuke Pumo — 6000 u.

Bce uccnenosarenn Kapakopyma OTMEHarOT HeCTAHOHAPHOCTH M
BBICOKYIO JMHAMHYHOCTB 3/IEIIHUX JISAHUKOB. Jemmdprpys KoCMUYECKHE
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Puc. 3.8. CoBpemeHHoe onegeHeHue Kapakopyma: a — mopdonoruyeckue
TUNbI NeQHUKOB, b — NyNnbLCUpYOLLKe NeqHUKU

1 — AEHOPUTOBLIE, 2 — CNOXHO-AO0NUHHBIE, 3 — AONWHHBIE, 4 — KAPOBO-AONHHHLIE W
KapoBble, 5 — BUCA4YME AONUHHLIE; 6 — NynNnbCUpYOUWMKe C YCTAHOBNEHHbIMKU
HEOAHOKPaTHbLIMW NOABMKKAMM, 7 — ¢ ABHLIMU MOP(ONOrMYECKMMHU YepTamu
HEYCTOWYMBOCTH, 8 — C OTASNBHLIMU NPU3HAKAMMW NYNbCALWNA, 9 — NPU3HaKuU NyNLCaluni
He BbifIBIIeHbI

CHUMKH, HEBO3MOXHO OIHCATh W JATHPOBATh HACTYIAHHA JICAHHKOB
KapakopyMa, npoucxonuBmue B XIX B. UM B IIEpPBOH TOJOBHHE
XX cronerus; HAKOIUICHHBIX CBECHHIT [T0KA HEJJOCTATOYHO H ISt PEKOH-
CTpyKIMH mynbcanuii cepemuisl XX B. OnHAKO Ha OCHOBE aHAIOTHH €
ITamupoM MBI IIPOBEIH OLIEHKY COBPEMEHHOIO COCTOSHHA IMYTBCHPYOLIHX
nenaukoB KapakopyMa U MOCTPOWIHM JIB€ KapThl, XapaKTEPH3YIOLIHE MOP-
(bonoruyecKye TUILI JICTHAKOB H BO3MOXKHbIE HX MONBIKKH (puc. 3.8).

Ha kapre Bblae/ieHbl Te aKTHBHBIE JIEJHHKH, Y KOTOPBIX IIPU3HAKH
MyJIbCAlHi 00HAPYXKUBAIOTCS 110 3HT3ar000pasHbIM MOPEHHBEIM IPAIaM,
XapakTepHOH opMe KOHIIOB A3BIKOB — «JIBBHHOM J1are), [0 COBOKYITHOCTH
JpYTHX Mokasareneii. OTaenbHO OKa3aHbl IEAHUKH, BHELIHHE IIPH3HAKH
KOTOPBIX TO3BOJIAIOT IPOTHO3HPOBATh MX OBICTPOE HACTYNAHHE B
Ommkainme roasi. OTMeYeHBI TAKoKe JTeIHUKH, BHEIIHHH 00/IMK KOTOPBIX
HE TIO3BOJIAET OTHECTH UX K YHCITY Myiabcupyrouux. Hampumep, Mbl He
OTHEC/IH K YMCITY JIeTHUKOB C IPU3HAKaMH ITynbcaluil neHuky Mytmyan
u Yucnap B 3anagHom Kapakopyme, xots, no nauaeiM K. Melicona, B
1892-1893 rr. OHU CIHBATUCH, 00pa3ys eANHBIN JeJHUK XacaHaball, KOTo-
PBIA BO BpeMsi KaracTpoGHIeCKOTO HACTyTaHus NpOoABHHYJICA Ha 10 xm
(cm.: Konosanosa, 1972). ABcTpo-repManckas sxcneauius B 1954 . obHa-
PYXKHJIa 30€Ch B3 CAMOCTOATEBHBIX, OTCTYTIAIOIIMX JIeJHHKa. Ha kocmu-
YECKHX CHUMKax 70-X rofIoB OTYETIIMBO BHIHO, YTO OHH CIIMBAIOTCH.

[MocnenosarensHoe n3yyeHue GOTOCHUMKOR C OpOUTANILHOM CTAHIIMH
«Camor-6», comocrasnenue cepu Gpotorpaduii Ha paa paiionos Kapaxo-
pyMa i B 0COOEHHOCTH aHAIH3 CHHMKOB, CIIEJIAHHBIX BO BTOPOH IIOJIOBHHE
H B KOHIIE TIeproza absiiuy, BIiepBble O3BOMHIN ONPEAEIUTh Pa3MEPhI
H BBICOTHOE HONOkeHHE 70 KpYNHEHIINX KapaKOPYMCKHX [E€JHHKOB H
paccuuTaTh HauBEIcIee i 1978 I. oNoXKEHHEe Ha HUX FPAHMIIBI CE€30H-
HOTO cHera, OJIM3K0oe K BRICOTE I'PAHHLBI ITMTAHUS JIETHUKOB.

WUcnonb3ys METON aHAJIOTHH ¢ XOpoilo H3ydeHHbIM [lamupom, npu
AemHppPUPOBAHAH KOCMHYECKHX CHUMKOB YAJI0Ch IOyYHTh OOILHPHYIO
MHPOPMALIHIO O THHAMHKE JeIHHKOB B 70-¢ rofbl. BEIICHEHO miMpokoe
pacnpoctpaneHde B Kapakopyme mynbCUPYIOMIMX JIEAHHKOB. SIpKUM
BHEIIHUM MIPU3HAKOM ITYJIBCALINI 31€Ch CI1yKaT NEeTIH CPEIMHHBIX MOPEH-
HBIX TP, — 0COOEHHO MHOTO TaKHX JIETHUKOB B 3anagHoM H LleHTpaiib-
oM Kapakopyme. [TonBimkku OOKOBBIX JIEJHHKOB YaCTO BBIHOCAT lie] B
[IaBHYIO J0JMHY H Ha CTBOJ OCHOBHOIO JIeJHHKA, YTO MPHUBOAMUT K
(bOpMHUPOBaHHIO HATOKEHHBIX H BIOXXEHHbIX IOTOKOB Jbjaa. Ilpu 3ToM
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IIPOMCXOJMT pacTeKaHHe Jbja B GopMe «IbBHHOH Nambly. Konuuecrso
ITYJILCHPYIOIIUX JIEJHUKOB TOCTETIEHHO YMEHBIIIAETCs BMECTE C COKpallle-
HHEM OCaJKOB OT BIAKHOH 3anaaHol okoHewHocTH Kapakopyma Kk ero
3aCyNUIMBOH BOCTOYHOH yacTu.

HabnrodeHusn 3a IOxHbIM Mamaz2oHcKum
N1e0HUKO8bLIM N/1amo

Jlna BRIACHEHHS BO3MOKHOCTEH BH3yalbHBIX UCCIIe[IOBaHHM ¢ bopTra
OpOMTANBHOM CTaHIMK IWHAMHKH KPYITHOH JIETHUKOBOI CHCTEMEI OBLIO
BbIOpaHo IOxHoe [TaTarorckoe e qHAKOBOE IUIaTo (puc. 3.9). B kauectse
MaTepHanos AJs CpaBHEHHA Hcnons3oBaHa cBofka U.A. Jloceroii (1968).
C 6opra cranuun «CamoT-6» OpUI0 BeIMoIHeHo Gonee 30 ceancos
Habmronenuid Hag FOXKHBEIME AHIaMH H MOMYy4YeHO OKoNo 40 CHUMKOB.
Pabote! ObuTH HawaTel 22 gekabps 1977 r. 1 mponomkatuck Gonee momy-
Topa net. B nerHee ans nemaukoB [lataronwn BpeMs HHTEpBANl MeXIy
HaOIIONECHUAMH COKPAILAJICA 10 HECKONBKUX CYTOK, @ B OTJENbHBIE THU
YAABAJIOCk BBIMOJHHUTE Takue paboTEI HA 2—3 cOCeHUX BUTKaX. Takum
o0pa3om OBUTH MONYYCHB! YHUKAJIbHBIE JTaHHBIE; HEKOTOPHIE W3 HUX
MPHUBEACHBI HIKE.

HnrepecHb! pe3ynbraTsl u3ydeHus neanuka Q' XHUITHHC, CTEKAOLIEr0
¢ IOxnoro Ilataronckoro neqHUKOBOrO ILUIATO HA BOCTOK, B 03. CaH-
Maptun. C 1935 no 1963 rox srot neanux orerynun Ha 8 xum. Kazanoce
OBI, MEJUICHHOE OTCTYIIAHHE JIeIHUKA I0JKHO CONPOBOKAATHCS 00pa3oBa-
HHEM HeOOMbIIMX alicOeproB u obTauBaHHeM A3bIKA. MHOTOUHCIICHHBIC
HeOOJIBIIIHE OTTOPIKEHIII JIb/Ia, IPOAYLIHPOBAHHBIE OKPECTHBIMH JIEJHHKA-
MH, OTMEYaIHCh BCEMH HCCIIeOBATE/IIMU ITOrO paHoHa.

22 nexabps 1977 r. sxunak NepBOH IKCITETUIIHHA Ha OOPTY CTaHIIHA
«Camot-6» oOpaTun BHUMaHHE Ha TO, YTO HIDKHAS YaCTh JICOHUKOBOTO
A3bIKA OT/ENIEHa OT OCHOBHOTO CTBOJIA Y3KOH MosocoH Bogs! (puc. 3.10).
B pesynerare nnuTensHo# abnAumu sA3BIKa BEIBOTHOTO JIEOHHKA Kak
CBEpXY, TAK M CHU3Y, @ TAKXKE THAPOAHHAMHYIECKOTO BO3ICHCTBHSA BOIbI B
ocnabieHHOM MeCTe MPOM30IIeN OTKOJ OOMIMPHOTO JIEASHOTO MO,
IOk KoToporo npepbimana 12 kv?. 30 nexabps alicbepr ObLT OTHECEH
BETPOM H pe3ko aedopmupoBaH, a 1 saeaps 1978 1. paspyuriics Ha COTHU
0010MKOB pa3Ho# BemnunHEL Ha prc. 3.10 nmoka3aHsl CTaiiu paspyIieHus
3TOr0 OTTOPKEHHOTO JieAAHOTO oA 10 MapTa Ha MOBEPXHOCTH 03epa
COXPaHsAIOCh IMIIE HECKONMBKO Hebompmmx aiicbeproB. Takum obpazom,
KOCMOHABTAM YaJI0Ch 3a(pMKCHPOBATh POKICHHE IPaHINO3HOrO atichepra
OT TOPHOI'O JIEAHMKA U OLIEHHTH OBICTPOTY €ro pacnaja.

ITo nanneM UL A. Jlocepoii (1968), B 1935 . nepguuk O'Xurruuc b1
JaTeKO0 BBIABHHYT B aKBaTOpHIO o3epa. C yueToM HalluX H3MepeHui

284

-

Tnapa 1. Mcnosm3oBaHHe KOCMITYECKHX MeTOI0B B IJISIIMOJIOIHH
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Yacts 3. I'noGasibHbie H3MEHEHHA M CY/IbOa JeHHKOB

Puc. 3.10. OTTropxeHue Kpy-
nHoro ancbepra ot negHUMKa
O'Xurrunc B 1977-1978 .

1 - akeaTtopus o3. Can-MaptuH,
2 — HUKHAA YacTb JONWUHEI Nea-
HMKa, 3 — NOBEPXHOCTL NbAA,
4 — beperoBan 4epta 03. CaH-
MapTuH, 5 - rpaHuua oTTopXKeH-
HoW vacTu 22 pnexabpa 1977 r.,
6 —rpaH1LIa OTTOPXKEHHOMW YacTH
30 pekabpr 1977 r., 7 — HeboNb-
wue ancbepru Ha BogHoW no-
BepxHocTU o3epa 1 AHBapsA
1978 r.

L] .-
1+« =5 =1¢ [T s

COKpaIllCHHE JIe[HHKa 3a 43 roxa coCTaBHIO OKONIO 14 xum, 4TO cBHIE-
TEJBCTBYET O €0 OOJIBbLIOH JHHAMHYHOCTH, KOTOPYIO HEOOXOIHUMO IPHHH-
MaTh BO BHUMaHHE [IPH OLIEHKAaX W3MEHUHBOCTH MaTarOHCKUX JICTHUKOB.

Ha puc. 3.11 noka3aHsl W3BECTHBIC H3MCHCHHS MOJOKEHHUS Kpas
nensuka Mopeno, crekaromero ¢ KOxroro IlataroHckoro jieqHHKOBOTO
wiato. Toneko ¢ 1935 mo 1958 rox nemHuk 9 pa3 neperopaskMBasl KaHas
Temmnanoc, 00pa3ys pykasa Puxo u Poka. B 1977-1979 rr. si3eik negHuka
MopeHo BHOBb HaCTYMHII, 3aKphIB KaHAL JTOT (GakT TOKE XapakTepH-
3yeT OO/blIYI0 H3MEHYHBOCTB MATATOHCKHUX JICTHUKOB.

OTtnndaercs AMHAMUYHOCTBIO M Jeanuk bparren (ITus XI), creka-
IOIIMH ¢ TOTO JK€ JIEAHHKOBOIO IJIATO Ha 3amaji, Bo ¢wropa Jiipe. Ha
puc. 3.12 noxazaHsl KoleOaHUsA QpPOHTAIbHON HACTH JCOHHKA B 1925-
1945 rT. B MECTE CYKEHHUS NONMHMHBLI U NPOrPECCHBHOE YBEIWYEHHE IUIO-
magu negauka go 1978 1. 3a 33 ropa negHuk yanmuHWICS HA 9 K, a
nomaae A36lKa BO3pocia Ha 65 xkw’. Ha kocMHUuecKHX CHUMKAX BHIHO
pacTekaHue JIeTHHKa B 00€ CTOPOHBI 110 [I0NIepeuHOii AonnHe Gropaa Difpe.
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Puc. 3.11. NMonoxenue cpoHTa neguuka MopeHo B 18991978 rr.

1 — akBaTopuA 03. PuKo; rpaHmniibl negHvka: 2 — 8 Mapte 1899 r, 3 - B mapTe 1900r.,
4 —p mapte 1908 1., 5 — B MapTe 1914 1., 6 — B HoAGpe 1939, 7 — B okTAGpe 1978 1.

1 centsbps 1978 I. B KOHEYHOH YACTH I0KHOIO SA3BIKA JeJIHHKA oGHa:
pykeHa GobIIas TPellHHA, OTAEMBIIAs 9aCTh JICTHHKA TPEYTONBHON
bopMBI, ASMHA OCHOBAHHA KOTOpPOro okonmo 4 xu. Ha cHMMKax koHUA
CceHTA0ps — Hayana OKTA6pa 1978 I. 3adukcHpOBaH OTXO[ OTTOPKEHIA
OT JIE/THUKA.

Takum oOpa3oM, BMECTe ¢ MeyieHHOH nerpajamuei FOxHoro Ilara-
TOHCKOTO JIEAHUKOBOTO T1aTo B XX B. €r0 BEIBOAHbIE JIEIHHKHA OTIHIAI0TCA
Ype3BBIYAiHON JHHAMHYHOCTBIO, BRIPAXKAIOMIEHCS B HaCThIX H PE3KHX
HACTYNAHWAX, 00YCIIOBIEHHBIX OTPOMHOM 3HEpTHel OJeICHEHNA (3a To1
snech Bemamaet o 5000 mm 0caIKoB, a MECTaMH H 60JIBIIE) H COCETICTBOM
JEHUKOBBIX A3bIKOB ¢ BojoeMamu (GpOpAB Ha 3allalHOW CTOPOHE M
KpYIHBIE 03¢pa — Ha BOCTOYHOH).

IMepuonuyeckas CbeMKa HA COCCTHUX BUTKAX OAHOTO THA IlaTaron-
CKHMX NeHHKOBBIX IUIATO Jajia BO3MOKHOCTh YCTAHOBHTD, YTO B YTPEHHHE
YyaCHI TOYTH MIOBCEMECTHO B 03epax U (popaax 3Toro paioHa HabmogaeTcs
CKOTIIEHHE BHYTPHUBOIHOTO /1bJ1a, KOTOPEIH B BHJE IIYTH NMOKPBIBACT
3HAYUTENFHYIO 4acTh HX aKBATOPHUH, ocobeHHo y OeperoB M OCTPOBOB.
CheMKa B MOJTy/IEHHBIE Yackl U BO BTOPOH IOJIOBHHE JHA HE (bukcupyet
TaKUX ABJICHHH.

287



Yacte 3. Tno6aabubie H3MeHEeHHsI U Cyap6a e JHUKOB

. ACAHUK ;
Goopa Bpazzen =
Jiipe ») (Mus XI)

Puc. 3.12. AnHammuka hpoHTaNLHOM YacTH A3bika negHuka bparreH

1 - akBaTopuAa (heopaa Jitpe, 2 — rpaHuua negHuka Bparren 8 1978 r., 3 — rpaHnubI
KOHLA NeHWKa B paiHbkie roakl no gaHHbiM k. Mepcepa

OneiT paBoTHI POCCHICKAX KOCMOHABTOB H IIOJYYCHHBIE MaTepHabl
TOBOPAT O MEPCIIEKTHBHOCTH KOCMH4eCKOi HHGOPMAIINH U1 [NIAHOJIOTH-
YECKHMX LIEJIeH H 0 BAXHOCTH KOCMHYECKOI0 3BeHa B CO3IaHUH Ha3eMHO-
BO3IYIIHO-KOCMHYECKOM CITy:KOBI HabtoeHUH 3a CHCTOM H JIBJIOM.

Maea 2
KOJIEBAHUA NEOHUKOB

€IHHUKH MOCTOSHHO HCIBITHIBAIOT KoJeOaHHs MacChl U pa3Mepos,

4TO OTPAKAET MPEKJIE BCET0 KITMMaTHYeCKHe uaMeHeHus1. Cucrema-
THYECKHE HaOMOIEHHA 3a KoJIeOAHMSIMH KOHIIOB JIE[IHMKOB ObLTH
Hayate! B llIeekiapun B 70-e romsl XIX B. 1 3aTeM NOCTENEHHO PACTIPOCT-
PaHHMIKCh Ha APYTHE TOPHO-TIETHUKOBEIE paiionbl. B 1894 r. na [llectom
MEXIYHapPOJHOM I€OJIOTHYECKOM KOHTpecce ObLia co3/aHa JIeAHHKOBAsS
KOMHCCHS, KOTOpas IOJDKHA OBblIa W3ydYaTh KosnebaHus COBPEMEHHBIX
neaHukoB. B 1960-¢ roasr Opna copMynuporaHa HOBas mporpamma
HabmoneHWH 3a KoleOaHHAMH JIEIHHUKOB, a B 1967 I. co3nana [TocToguHad
ciyxba s 0000IIeHNs Pe3YIIBTaTOB 3THX HAOMIOIEHHIA BO BCEMUPHOM
maciitadbe, BMOCIEACTBHH MpeoOpa3oBaHHas Bo BecemupHyio ciyxOy
MOHMTOpHHIa IEAHUKOB. TpaavimonHo oHa Haxomures B L [ropuxe (11 Isefitiapus).
Hctopus co3manus cucteMbl HabmoneHui 3a koneGaHusAMH JIETHHKOB

B HallleH cTpaHe npHBeneHa B Tabi. 3.1. B Poccun Habnronenus 3a koneba-
HHSAMH OT/AENBHBIX IeTHUKOB KaBkasa, Anrtas u rop CpenHeii A3uu npoBo-
nunuce enle B XIX cronetun. Kak 1 B Anbnax, OHH COCTOSIH B OCHOBHOM
13 HaOmONEHHH 3a CIEIHaNbHBIMH MapKaMu (perepaMu, KaMHIMH) ¥
kpas negHuka. B 1963 r. 8 CCCP 6bu11 BBeieHbl HOCTOSHHbIE HAGTIONEHHS
3a xonebanusamMu moyTd 200 nenHUKOB, a cnycts 10 ner Obuia npuHSTa
HoBas nporpamma (OcHoOBHEIE..., 1973), B koTOpYIO BKIFOUEHBI HAOTIOIE-
HHUs Tpex KiaccoB. [lepBoIid kacc — 3TO JieTalibHblE KPYIIOTOAWYHEIE
HaOIIOIEHNA Ha HECKOJIBKHX JIETHUKAX, TIO3BOJISIOIME HCCIIE0BAT MOJIS
pacrpeaeneHus Mo JEIHUKY MHOTHX ero (hM3H4YecKHX XapakTepHCTHK,
4TO HE0OXOOMMO AN (YHKIMOHANBHOIO aHAlM3a W3MEHEHWH JIeIHHUKA
KaK (M3MYECKO CHCTeMBI. BTOpoii kiace — 310 nepuoaudeckue (OT QByx
pa3 B rojl o OJHOTO pa3a B ATk JIET) U3MEPEHHS Ha JISAHHKAX HECKONBKHX
OCHOBHBIX ITapaMeTPOB, TAKKE JAOLMX BO3SMOKHOCTD N3Y9aTh MEXaHH3M
xonebanmii nemHUKoB. Haubonee MaccoBbiit — TPeTHH Kiace BKIOYAET
(hHKCAIINIO TIOIOMKEHUS KOHIIEBOM YaCTH JIEIHUKA U TOTYYEHHE HECKOIB-
KHUX JPYTHX NPOCTEHIIMX AAHHBIX, XapAaKTEPHU3YIOIHX €r0 H3MCHEHHS.
ITuk momo6HeIX HabmromeHuit npuiencs Ha koHer 70-x — Hagamo 80-x
TOJIOB, IIPHYEM I[ITHPOKO UCIOIb30BAINCH 23P0- U KOCMHYECKHE CHEMKH.

CoBpeMeHHas [IALHOIOTHS pa3InyaeT YEThIpe BiIa KoneOaHuii ies-
HHKOB: 1) BbIHYXIeHHbIE KOneOaHus, 00yClIOBIEHHBIE H3MEHEHHSIMH BHE-
IIHEH HATPY3KH, T.€. CKOPOCTH aKKyMYJISILMH—aOIsAINH JIbIa; 2) BEICOKO-
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Tabnuua 3.1

Mporpammsl UccneaoBaHMi konebaHui NeAHUKOB U rMaBHbIe
OpraHu3alMoHHble cobbITUs B 06N1aCTH MALMONOrMn
B Poccuu u 66iBluem CCCP

Fon |Ha3sBaHue NOKyMeHTa WM COOBITHA ABTOpbI MM IMAEPHI

1892 |Kparkas nporpaMMa HaGmoaenuii 3a neqnukamu P |WU.B. MywikeTtos

OCCHH
1905 |VupexmeHne PyccKoil 1egHMKOBOH KOMHCCHH [Mpencenareiib
HO.M. lokamsckuit

1907 |MHCTpyKUMS Onsi MAPKUPOBAHUS JIEMHUKOB A K. don Mekx

1934 |Kpartkas rnporpaMma cbopa JaHHBIX O C.B. KanecHuk
CYIIECTBYIOLLMX JIEAHUKAX

1957 |OcHOBHBIE METOAMYECKUE YKA3AHUS [UTA I'.A. ABCIOK | IIp.
TISILMONOrHYeCKUX UccenoBaHui B nepron MIT

1961 |O6pazoBanue CoBETCKOH CEKIIMW TNALMONOTHH IIpen. I'.A. Arciok

1963 |MexayHapoaHasi IporpaMMa MOCTOSTHHBIX T.A. ABcrOK

HabMoaeHUIA 33 KoleDaHWAMM JIEIHHKOB
1966 |PykosoncTso 10 cocTarneHuo Katanora nemHukos [O.H. Bunorpanos,

CCCP A.H. Kpenke

1970 |IIporpaMma HCCIEAOBAHMIA JE¢AHUKOB B TIEPHOIT A.H. Kpenke
MIO-MITI

1973 |MHCTpyKUMS MO OpraHy3alliy ¥ BHIIOTHEHHIO TT.A. IIymcxuii ¥ ap.
HaOmoaeHUi 3a Ko1eOaHUSAMH JIEIHUKOB

1977 |[Mporpamma ¥ METOIMYECKUE YKA3AHHA MO B.M. Kotnsikos

CO30aHMI0 ATJIaca CHEXXHO-JIEJOBLIX PECYPCOB MHPA

1982 |WMucTpykums 1mo cocTaBneHHio Katanora
nyJIbcHpYIONmHX nenHnkos CCCP

1992 |O6pasosanue Inaunonoruyeckoit accounaiu (B C |[pesuneHt
HI) B.M. Kotsiakos

B.M. Kotaskos u ap.

4aCTOTHbIE KOJIEOAHUSA CKOPOCTH CKOJIbXKEHMUS, BBI3bIBAEMBIE H3MEHEHUAMHU
I1IEPOXOBATOCTH JIOXKA JICTHHKA MO BIUSHHEM HHTCHCHBHOTO TasHUs JIbjia
¥ MOANEIHHKOBOTO CTOKA; 3) HH3KOYACTOTHBIE KOJICOaHMs, CBA3AHHbBIE C
MPOHMKHOBEHHEM TEMIICPATYPHBIX KonebaHuil B TOMITY JIeIHHKA; 4) pe-
JlaKCalMOHHbIE aBTOKOJIeOaH A, BOSHHKAIOLLINE H3-32 HECTAIIHOHAPHOCTH
HEJIMHENHbIX KMHEMATHYECKHX CBS3EH B JIeJHHKE, OHH BBIPAXaKOTCs B
PE3KHX MOABHIKKAX JIETHHUKOB.

Cpeny nepednciieHHbIX KoJeOaHHi JTeIHMKOB NEepBbIil U OCIEIHHI
BHIIBI — OCHOBHBIE. B COOTBETCTBUH C HUMH JIEAHUKH JIEJIATCSA HA HOPMalTb-
HBIE, TIO/IBEPTAIOILMECs BEIHYKICHHBIM KOoneOaHuAM, U MyJIbCHPYIOILUE,
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I'naBa 2. KoseOanus JeaHukoB

Ha KOTOPBIX BPEMsS OT BPEMEHH PE3KO YCKOPAETCA ABHIMKEHHE, JICI
ApOOHTCS U KOHEI JIeAHUKA ObICTPO IPOIBUTACTCSA BIIEPE/] I IIPOHCXOINT
nepepacnpe/IeeHHe Macchl JIMIIB B IPEIEIaX KOHTYPA JIEHHKA (BHY TPEH-
Hss moaswxkka). [IpaBna, Moka He HalJEHB! KPUTEPHH, MO3BOJIAIOLINE
OTIPEeNTUTL FPaHUYHBIC YCJIOBHSA CYLIECTBOBAHHS 3THX ABYX KIACCOB
JIeHUKOB. U3BeCTHBI, HATIPHMED, JIEASHbIE IOTOKH, CTeKaroume ¢ ['peH-
JIAHICKOTO JI€IHUKOBOTO MOKpoBa. OHM ABMXKYTCA 04eHb OBICTPO (10 10 M
B CYTKH) M CHJIbHO pa3ipoOlieHBl Ha BCEM IIPOTSLKEHHH si3bika. Ho atu
JETHUKH, 38 PEKUMH HCKIIOYEHHSIMH, He OTHOCATCSA K MyJbCHPYHOILHM.

Mexanu3M BbIHYKI€HHBIX KOIeOaHn# u3y4aeTcs IyTeM HaOmoneH1i
3a IPOLIECCaMHU BHELIHEro (MEeXIY JICTHHKOM H aTMOCHEPOH) H BHYTPEH-
HETO MaccoIHeproodMeHa emHUKoB. OcoOeHHO JeTallbHbIE HabmoaeH s,
He MMEIOIHME aHATIOrOB BO BCEM MHPE, BRINONHAINCE B 60-70-¢ roas! Ha
negaukax O6pyuesa ([lonspuerit Ypan), llymckoro ([IxyHrapckui
Aunaray) u LlentpansHom TyrokcylickoM (3annuiickuii Anaray). Beisichu-
J7I0Ch, 9TO KOMeOaHHs ITUX JIeTHUKOB 00y CIIOBIEHbI U3MECHECHHAMH aKKyMYy-
JA1MH, abIaUMy U CKOPOCTH CKOJIBXKEHHA Mo J0XKy. Takum oOpasom,
BBIHYKIECHHBIE KOIeOaHUs MPEJICTABIIAIOT CODOM PeaKiHIo JIETHUKOB Ha
H3MEHEHVE BHEILIHUX YCIOBHI H MPOSBISAIOTCS Kak U3MEHeHHs Oananca
Macchl.

BanaHc maccbl U KonebaHua negHUKoB

bananc maccel JeJHHKOB Hadalld aHaIu3UpoBaTh ¢ Hadama XX cro-
JIETHsI, ¥ TIEPBbIH BK/IAJ B PEIICHUE ITOH npoOieMbl BHECTH X. AllbMaH
(Ahlmann, 1948) u npesicTaBUTENH €r0 WKOJbL Yike B 30-X ronax Anbmax
TIPOBOAMI pacyeThl OajaHca Macchl JTeJHUKOB mobOepexbs CeBepHOU
AtnanTuku, B 40-X rofax ObUIM HauaThl €KErOHbIC H3MEpEHHs OanaHca
Ha eIMHMYHBIX, CIENHAILHO H30paHHbIX JeaHUKax, Hampumep, CTyp B
[Isennu u LienTpanbhbiii Tylokcylckuit B 3annuiickoM Ajiaray, a B nepuoj
MIT Ttakue paboThl CTaJM BBINIOJIHATE MOBCEMECTHO.

Ocoboe 3HageHue macc-0anaHCOBBIM HaOmoAeHUsIM OBLIO NMPHIAHO
B paMKax MeKIyHapoIHOro rHIpOIoTHIECKOro AecatuaeTus (1965-1974)
¥ TIPOJIOJDKAFOIIEH ero Mex1yHapoJHOH THAPOIOTHYECKOH MPOTPaMMBI.
B yka3aHHBIH IECATHISTHHHA NEepHO] OCHOBHEBIC HaboAeHHA OBITH
COCPEIOTOYCHEI B H30PaHHBIX TOPHO-JIETHHKOBBIX Daccelinax, 00beIHHEH-
HBIX B TpeX OOIIMPHBIX LEMsX: ABYX LIUPOTHEIX — B noace 60—70°c.ur. ot
Ausicku uepe3 Kanany, Mcnanauto u CkanausasHio 10 Ilonsgproro Ypana
u B nosce 40-60° c.m. ot 3anagHoro nodepexes CeBepHOH AMEPHKH
uepes Espony x ITamupy u Tsiub-1llaHio 1 01HOH MEpHAHOHANILHOM — OT
AJACKM 10 AHTApKTHYECKOrO MOJIYyOCTPOBa BAOJb 3aMajHbIX XpeOTOB
Awmepuku. B 3Tux OacceiiHax HaKOIUIEHEI CPaBHUTENBHO JUTMHHBIC PAIB]
HabmoneHutit (puc. 3.13).
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Puc. 3.13. KonnyecTBo NnegHUKOB, Ha KOTOPLIX U3-
Mepsancs GanaHc maccel ¢ 1945/46 no 1980/81 rog

B nauane 70-x rogoB pabovas rpynmna mo usy4eHuro 0agaHcoB TeIua,
JIbJa M BOJBI Ha W30OpaHHBIX TOPHO-JIETHUKOBBIX 0acceilHax Moa pyKo-
BoaCcTBOM M. Maiiepa metanpHO pa3zpaboTtana TepMHHONOTHIO DanaHca
Macchl JIETHUKOB U HHCTPYKIHUIO TT0 KOMOMHHPOBAHHOMY HCIIOJIB30BAHUIO
IBYX CHCTEM M3MEPEHHH €r0o BEIHYHH: CTPaTHrpadUuecKoi U CHCTEMEI
¢buxcuposanubix aar (Hosoe..., 1973; Combined..., 1970; Mayo et al.,
1972). PaccMOTpHM KpaTkO 3TOT MOJXOM, KAK OH ObL1 H3N0KEH B MOEH
cTaree 0 OasaHce Macchl IeqHUKOB B [ammonoruyeckoM ciosape (1984)
U pslle OpyruX nyOmuKaumi,

W3menenne Macchl JI€JHHKA, ONpPEAe/seMOe MPOLECCAMH aKKyMyJIs-
UM ¥ abnAUnH, TPOHCXONAIIMMH B OCHOBHOM Ha €TI0 IOBEPXHOCTH, B
IJIAUMOIOTMH TIPUHATO Ha3bIBaTh farancom maccel. ET0 MOXKHO BEIYHC-
nATh A5 TF000H TOYKH JIeTHHKA, OTACIbHBIX €70 9acTeH M UL JICTHHUKA B
uenoM. Yare BCero OH BEIPAXKAETCH YOETbHbIM OAIAHCOM MACCHl — B
TOUYKE MJIM TMO IUIOMANH — U UMeeT Pa3MEPHOCTh MHJUTHMETPBI BOJHOTO
SKBHBANEHTa, &/cm’ WM m/m’ (oBo3nauenne — b). Pexe ucmonssyercs
NOHATHE MOJHOro OajaHca Maceh! (€AUHHIBI H3MEPEHHS — TOHHEBI WIH
kv’ Bobl, 0003HaYeHHE — B).

CymecTByIOT Be CHCTEMBI ONPENCIEHHUs OajlaHca MacChl JI€AHHMKA:
cmpamuzpaguueckas v pukcuposannvix oam. B nepBoil U3 HUX
TIPEIIIOJIATal0TCA U3MEPEHHS aKKyMYIIUH U abnsauuu (B mypdax u mo
peiiKaM) OTHOCHTEJILHO MOCIETHEH JICTHEH OBEPXHOCTH — (DU3MYECKOM
MOBEPXHOCTH JIEJHUKA KOHLIA MpeAbLIyIIero 0anancosoro roga. Cucrema

292

w

Iaasa 2. Kosebanus JieJHHKOB

_____ M oo oo e e T S e T R S S o e
N C =
i ! i
<) i :
E '
> ]
cC C c
Wi 4-“"41':] e b b
+ K/ 6& P
t £ WP S,
0 :’ 1 T T T T T T T T ! T — i| - Sn
VT s ]
al i i< JumMHuld ce3zoH >JL’~ M!!!K!'EI :
~ O B anaunceoewowi 2020 <

I' & 0 p o g o 2 0 ¥ g ¢ K i & v 0y

P
Ty
N __

|l
N
]
1
|
.
]
]
]
1
]
]
I
I
]
]
]
]
|
I
I
]
]
1
]
]
|
I
]
]
I
1
1
|
1
]
I
]
I
I
1
I
I
I
1
1
]
1
I
1
|
|
LN
4

Puc. 3.14. OcHOBHbIe TEPMMHbI M ONpefeneHUA Npu MiMepeHuu Bananca
Macchbl Ha NegHUKe:

§, 1 S, — neTH1e NOBEPXHOCTW Hayana U koHUa 6anaxcosoro ropa, P, u P, — noBepxHocTH
Hayana ¥ KoHUa ruaponoruyeckoro roaa. OctanbHble 0GO3HAYEHNA CM. B TEKCTe

(bHuKCHpOBaHHBIX AT HE NPHUBA3aHAa K ONMPEACICHHOH MapKHpyouen
MOBEPXHOCTH — M3MEPEHHA TOI0BOTO OanaHca Macchl MPOU3BOAATCA B
QIHY H Ty Xe€ Jary, Bceraa depe3 365/366 nueil — B Hauane U KOHIE
2udponozuyeckozo 200a. B 3aBHCHMOCTH OT M30paHHOH A1 KaxuJIOro
KOHKPETHOTO JIETHAKa CHCTEMBI H3MEPEHH#1 HCIIONB3YIOTCS CBOM OHATHSA
M TEPMHHOJIOTHS, paspaboranHeie M. Maiiepom (Mass-balance terms,
1969) u npHHATEIE B 0Te4eCTBEHHO#H risimuonoriy (Hosoe B TepMuHOIO-
TuH..., 1973; KotnsgkoB u ap., 1992). OcHoBHble Macc-0anaHCOBBIE
COOTHOIIEHHS ¥ 0003HAYCHHS NPHBOIATCA Ha puc.3.14.

B crparurpaduueckoii cucteMe 0CHOBHBIM 3JIEMEHTOM BPEMEHH CITy-
JKUT Hanancoewtii 200 — IPOMEKYTOK BPEMEHH MEXIY IBYMs IOCIE10BA-
TeNbHbIMM MHHUMYMaMH Macchl JlefHuKa. FiToroBas BenM4HMHa 3a 3TOT
MHTEpPBANl HA3bIBAETCA YUCMbIM Danancom maccol NeOHUKa 3a 200 b .
Ona Mmoxxer ObITh NTONTy4eHa (B 3aBHCHMOCTH OT HCXOTHBIX IaHHBIX ) OTHHM
U3 Tpex myTeit — Kak anrebpauyeckas cymma: 1) sumuezo b v n1emnezo
b, Ganancor maccel, 2) ofuelt akKymynayuu ¢, i obujen abnayuu a,
(BKIFOYANOIMX 3UMHHUE U JIETHHE COCTABIISAIONINE, COOTBETCTBEHHO — C,,
c,vua,a), 3) 4ucToro npupocTa ¢dupHa, onpenensIeMoro s o6macTh
aKKYMYIISLIH, — <HUCMOT AKKYMYIARUU» b ., a TakKe 9HCTOH yObUIH
nbja, onpeaensieMoi s obnacTH abusauuH, —  <uucmoii aonayuu» b .
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Inasa 2. Konebanus JeJHHKOB

PacueTsl, mpoBOIMMEIC B CHCTeMe (DMKCUPOBAHHbIX [IAT, [IOYTH aHa-
JIOTHYHE] ONMHCaHHBIM Bhime. MckimodeHne cocrapnsier cnocol onpene-
nenus 6anaHca Macchl 9€pe3 3MMHHH 1 JIETHHI OaJIJaHChl MACChI, MIOCKOJIb-
KY HMKAKOTO IeNICHHsI Ha CE30HBI B 3TOH CHCTEME HE CYIIECTBYeT. Pe3yibTu-
pymoLleil BeMH4YHHOH B CHCTEME (PMKCHPOBAHHEBIX AT CIOYXHT 2000600
bananc maccer b . On onpenensiercs 4epes anreOPandecKyro CyMMY:
1) 2000600t axKymynayuu c v 2000601 abaAyuu a WM 2) TOIOBOTO
NpUpOCTa QUPHA — «uUCMOl 2000601 AKKymMyAayuu» b 1 roaoBoi
yOBUIH Nb/ia — «4ucmoit 200060 abnsyuu» b_.

[IpuBeneHHsble Bblllle Macc-0aNaHCOBbIE MOHATHS YYHTHIBAIOT JIHIIb
IPOLIECCHL, IPOUCXOAAIINE B TEKYILIEM FOA0BOM CJIOE. DTO NPaBHIIBHO UIA
CHEXKHOH H CHeXXHO-(GUPHOBOH 30H, TI€ TasHUE TOYTH MOTHOCTHIO
OTCYTCTBYeT; HauOoJiee CypOBbIX 4acTeH XOMOAHOH (PHUPHOBOH 30HEI, TOE
BOJIa He IPOHUKAET HWKE FOAOBOTO CIOS; 30HHI JIEASHOTO TIHTaHUsA, T7e
CHer NpeBpallaeTcs B e 3a OOHH 0anaHCOBBIA TOI, W UTA 30HBI OTKPhI-
TOr0 JeJAHHMKOBOro nbaa B obnactu abnsaumu neanuka. OOHAKO IS
OCTaJIbHBIX 30H, 3AHUMAIOLINMX JOCTATOYHYIO MIIOMIAAb TOPHEIX JIETHAKOB,
1 0COOEHHO A1 TEAHUKOB C XOPOIIO Pa3sBUTOH HHOUIBTPAIIHOHHOH 30HOM
ab1000pa3oBaHus, HEOOXOAUMO YUUTHIBATE GHYMIPEHHee RUMAHUE —
TaJIy}0 BOAY, IPOHHUKAIOLIYIO B HOKHHE (PHPHOBBIE CIION H 3aMEP3A0LIYI0
TaM. 3Ta BeIMUYMHA JO/DKHA BXOAWTE C TTOJIOKHUTEIBHBIM 3HAKOM (Kak
IIPUXO/HAS COCTABIIAIOLIAN) B MOOYI0 MPUBEACHHYIO BBIIIIE CXEMY pacdeTa
Oananca maccol neanuka. [1pu 3ToM crieyeT MOMHHMTE O IBYX BApHAHTax
pacudeTa BHyTpeHHero nuraHus. B cmydae, xorma abnsims paccMarpHBa-
€TCst KaK yObLTh MacChl BCET0 TEKYIIEro roI0BOTO CII0S, HY)KHO YIHTHIBATH
NMOBTOPHOE 3aMep3aHHe TANBIX BOA B HIDKENECKAIHX CIOSX (HpHA, a B
cilyuae, KOraa 1noj Hel MoIpa3syMeBaloT JTHIIb YOBUIH MAacChI TIOBEPXHOCT-
HOTO €104, HeOOXOAMMO KPOME TOTO YYHTHIBATh H BETHYHHY JIHI000pa3o-
BaHMA B HECTASABIIEM OCTAaTKE TEKYLIETO rofa.

Meroauka HaTYpHEIX Macc-0aTaHCOBBIX M3MEPEHHH IO peiikam H
urypcam BriepBeie ObIIa HeTankHo paspadborana I. DctpemoMm B 1969 T, a
no3xe ObIMa TMPEACTaBIEHA B CIIEHHAIEHOM PYKOBOACTBe (@strem,
Brugman, 1991). B 3ToMm ciydae onpenensroT JBe ITIaBHbIE COCTABIAIONINE
OanaHca Macchl JeOHUKA: aKKyMmynsanuio U abmanuto. [Ipu sToM 6anaHe
Macchl MOKET OBITH BBIYHCIIEH 110 JII0OO0H U3 IPHBEICHHBIX BhILIE CXEM B
3aBHCHMOCTH OT IIPHHATOH Ha JIeTHHKe cucTeMbl paboT. Tak, Ha neHuKax
IMonspHoTO Ypana B pe3ynbsraTe U3MEpeHHUH B KOHIIE MAKCHMYMa CHEerOHa-
KOTUICHHSA M B KOHIIE 0aTaHcOBOTO rofa IMoiydyand 3uMHUH Gananc b,
YHCTYIO aKKYMY/AUHIO b M YHCTYIO abnsumio b . Ilpu BHIYKCICHHH 110
IIBYM TOCJICITHAM COCTABIISFOIIMM 0ajlaHCa MACChl JIEIHUKOB b yuMThIBa-
JI0Ch BHYTPEHHEE MUTaHHE, IOTyYeHHOe pacueTHbIM nyteM (OeaeHeHue
VYpana, 1966).

s pacdera GanaHca Macchl JIeJHUKA, U3MEPAEMOro Mo peHkam,
HYHO HMETh TOYCYHEIE JaHHBIE 110 Beel ero miom@and. C 3Toi Lenbio
X. Aneman (Ahlmann, 1948) Berumcnsan 6anaHc Macchl MO BHICOTHBIM
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30HAM, [e/s JIEJHHK Ha paBHOBBEICOTHBIe npoMekyTku. ['H. I'onyGes
(1976) mpeIOKKIT MPOBOAUTE PAcHeT MO BbICOTHO-MOP(OIOTHIECCKHM
30HaM, KOTOPHIC BBIAC/IAIOTCA B HEPABHOBECHBIX IIPOMEKYTKAX C YUETOM
Mopdosiormieckux 0coOeHHOCTEH e AHHKA: HaJTHIHs KPYTBIX JIC0NAI0B,
nosorux (pUpHOBBIX OacCEHHOB, JIEIHHKOBBIX YCTYIIOB H Hp.

Opnnako HanGonee TOYHO TIONHBIA HIIH CPEHUH YHETbHBIH OanaHc
Macchl JIEIHAKA MOKHO TIOJNY4HTh IYTEM TOCTPOEHHA €r0 mofs, T.e.
KapTHpOBaHHWs OanaHca MacCel HA BCEH IUIOLIA/H JIETHHKA HA OCHOBE
MHTEPIIOJIATIMHM M SKCTPATIONSIMH UMCIONIMXCS PEEUHBIX NaHHbIX. B ciy-
yae MX HEJOCTATKA HCIONB3YHTCA 0alaHCOBble KPHBEHIC, T.¢. KPHBBIC
GanaHca Macchkl Kak (GyHKIMM aGComOTHOH BeicOTEL. Ha GonbluMHCTBE
JOJMHHBIX JIEJHUKOB CPEIHMX LIMPOT OHH HMEIOT, Ipy0o roBopsi, hopmy
napaboJIbl, 9TO ONpeeNsIeTcs XapaKTepHOH KOH(QUrypanuei BhICOTHBIX
KPHMBEIX aKKyMy/JIsLUH U aOnsiuu (neppas — CJIerka BBITyKIIas, a BTopas
— CHIIBHO BOTHYTas).

Kak 65110 BEISICHEHO eme B iepuoa MIT, hopma 6anancoBo# KpUBOi
Ha KOHKPETHOM JIE[HMKE, 2 HHOTJA M Ha IPynme Gnusiexammx OfHO-
THIHBIX JIEJHAKOB MAJIO H3MEHACTCA roj oT roay. B 3aBHCHMOCTH OT
abcomoOTHOH BeTHYMHb! OajlaHca MacChl TaKas KpHBas JIUIIE NepeMela-
€TCS BIIEBO WIH BIPABO OT KPHBO#H, COOTBEICTBYIOIIEH CTAIIHOHAPHOMY
COCTOSHMIO JIEHHKA. DTO CBA3aHO ¢ YCTOHYHBBIM XapaKTEPOM BEICOTHBIX
TPaAMEHTOB aKKyMy/IsUHH—aOMSIMK HA JICIHHKE W, CIIeJIOBATEIEHO HX
CYMMBI, Ha3bIBaEMOM dHepruei onenenenns (mo Illymckomy) wim HHACK-
COM aKTHBHOCTH Neanuka (mo Maiiepy). BrICOTHBIM MOJIOXKEHHEM H
KJIMMAaTHYECKUMH 0COOEHHOCTAMH KOHKPETHBIX JIEAHUKOB ONPEIEAeTCs
MecTo GallaHCOBBIX KpuBbIX Ha rpadwke (puc. 3.15), npuyeM BEICOTHBIHA
rpaanent GanaHca Macchl, Kak IPaBuio, B 00IacTH abnsiu Kpyde, 4eM
B obnactu akKymysisuuu. Eciii MBI 3HaeM JHepruio onefeHenus £ u
¢MenieH’e BEICOTHI TPAHUIIEI MTHTAHHA B JAHHOM TOMY OT €€ CPSIHEro
TIONOXKEHHUA z, TO OTMEYEHHAS 3aKOHOMEPHOCTE MO3BOJACT BBMHCIUTH
Gananc maccel b=Ez.

JI1st MeIHMKOB C JUTMTENBHBIM IIEPHOZOM U3MEpPEHHH GajlaHca Macchl
TIOTyHYeHbl TECHBIE SMITMPHYECKHE CBS3H €r0 3HAYEHHH C BBICOTOH Tpa-
HHUIBI TIMTAHUA Y JIETHHKOBBIM Ko3(Q(HIHeHToM (Hin nojei obmactu
IIMTAaHUA). DT CBA3M IEHCTBYIOT KaK [Tl MOMEHTA OKOHYaHHs abIsum,
KOIJla TpaHHLa MHTAHHSA 33HUMAeT HaWBbICllee MOTOKEeHHE B JaHHOM
6anaHCOBOM IOy, TaK M JJIsi 0OOr0 APYTOro MOMEHTa Tepro/ia abisiimu
(droprepos, 1993). YuuTsiBas, uTo MOJIOKEHHE TPAHHIEI MUTAHUA HIH
IPaHHIIBI CE30HHOTO CHera (juis II06O0TO TEKyIero MOMEHTa) XOpPOIIO
BUIHBI Ha a3POKOCMHYECKAX CHUMKAX, ITOCTIEAHHE MOTYT CIIyKHTb OCHO-
BOM I pacdera OaslaHCa Macchl J€THHKOB.

HccenenoBaHusaMy Ha M30paHHBIX TOPHO-TEHHKOBBIX DacceiHax MIII
BBIICHEHO, UTO CPE/IHAs 34 TOI MHTEHCHBHOCTh aKKYMYIIAIIMH U abIIAIHH
Ha KOHKPETHBIX JISAHUKAX H3MEHAETCS HE3HAYMTENBHO, HO HX CYMMApHBIE
BeJIMYHMHEI, HEOOX0AUMBIE I moacueTa OanaHca MaccChl, OKa3bIBaIOTCA
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— 4000 Puc. 3.15. UameHeHHe cpegHero
yAenbHOro rogosoro 6anaHca
Macchl (B MeTpax BOOQHOTO 3K-
BMBaneHTa) ¢ abconoTHOW Bbl-
COTOW Ha psafe neaHUKoB Ce-
BepHOA AMepukM

Mo 1. Maiio (Mayo, 1984)

1 - Ouueyam, 2 — Makmop, 3 - INpac-
XoHep, 4 — MNe#To, 5—MNneiic, 6 —Byn-
cn, 7 - l'ynkawua, 8 — Bny, 9 — Bepex-
AoH, 10 — CackauyesaH, 11 — Hucky-
onnwu, 12 — KOxHeii KackagHeii, 13 -
Makxkon, 14 — Byneepun, 15 - JlemoH-
Kpuk, 16 — Taxy, 17 - Ceapg-Manac-
nuHa, 18 — KonymGua

i

ABCOAIOTHAS BbICOTA, M

-10 -5 0 5
Cpeanuii yaeAbHbil rogosoii

6aranc Macen, A B, u B.3.

PasIMIHBIMH M3-32 HEOIMHAKOBOH IPOJOKHTEIBHOCTH MepHoaa abns-
UMM M M3MEHEHHH IOl OT rofy IUIONIafeH MUTaHHA M pacxona. OnHAKO
COOTHOIIIEHHE ITHX IUIOIIAACH XOpOIIO BHIHO HA CHUMKaX, H CJIeOBRa-
TENBHO, a9POKOCMHYECKas HH(OPMAIIUs BHOB CO3/1a6T BO3MOKHOCTH JUTS
onpeneieHus 6asaHca Macchl M €r0 COCTABISIOMIHX.

B pesyneraTe uccnemoBaHuii Ha page NeIHUKOB YCTAHOBJIEHO
nogobue mosei akKyMyJISIHH M abasSIIHH TO OT roay, a 3TO 3HAYHUT,
49TO [0 BUAHOMY Ha CHHMKE MOJIOKEHHIO TPAHWIBl NMHTAHUS Ha
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I'naBa 2. Ko.ebanusa e AHHUKORB

ONHAXJBl H3YYEHHOM JICJIHUKE MOKHO BOCCTAHOBHTH HE TONBKO
CpelHHEe COCTaBJidloUMe OallaHca AT JAaHHOTO roja, HO M MO 3THX
coctaBisomux. Takum obpa3oM, celiyac eCTh BO3MOKHOCTb AHANH-
3MpOBaTh 0amaHC Macchl JEIHHKOB M €r0 COCTABMSIONHE NyTeM
WCTIONB30BAHMS THCTAHLMOHHOMW a3POKOCMHYECKOH HHOOpPMALUK MpH
MHHHMYME HCXOJIHBIX HA3eMHBIX JaHHBIX*.

Ocoboe 3naveHne 115 T€IHHKOB UMEIOT TONBI C SKCTPEMAIBHBIMH
YCIOBHAMHU. B Takhe rogsl MOXKeT HAapylIaTbCsA YNOMSHYTas BbILIE
napajuIeNbHOCTE 0aJaHCOBbIX KPHBBIX U1 OAHOTO H TOTO K€ JICTHHKA, U
pe3de BCKPBIBAETCS CBA3b Oanmanca MaccChl JEIHUKA C BIMSHHEM JIETHHX
nn60 3UMHUX ycmoBHH. Tak, Mocie MHOTOCHEKHBIX 3UM B 3/4 ClIydaes
netHee TadHue Gonee craadoe, M rooBOM HanaHc IEIHHKA OKA3BIBACTCA
TIOJIOKHTENbHBIM. ITO 0COGEHHO SIPKO NPOABIAETCS B paifiOHAX MOPCKOro
K/IMMaTa — Ha JISAHHKAX AJIACKH, 3anaiHbiX xpedTax CeBepHOH AMepHKH,
B AIIBIIAX, IJie MEKTON0Bas H3MEHYMBOCTh CHETOHAKOILICHHS MEHBIIE
M3MEHYHBOCTH TasHHA.

Haoboport, Ha nesHuKax, Jekalux B TyOHHE KOHTHHEHTA, — Ha TSHb-
lTane unu [Tamupe — ronoBoii GanaHc Maccel ompesenseTcsa B IEPBYIO
o4epellb YCIOBHAMM TEIUIOrO IIepHona. 3aech B Galance Macchl IIaBeH-
CTBYIOLIYO POJIb HTPAET abIIAIHA, H €€ H3MCHYHBOCTD CYIIIECTBEHHO BBILIE
H3MEHYHUBOCTH aKKyMYISIHH. B «IIpOMEKYTOYHBIXY» KIHMAaTHYECKHX
YCJIOBHSIX, B KOTOPBIX, HAIPUMED, HAXOAATCS e IHuKH [TonspHoro Ypana,
MHOTOJICTHHC [aHHBIE HE MONTBEPAMIN BEOyNIEH poiau abIALHH HITH
aKKyMYJISILIMH B TOJJOBOM OajlaHCe MAacChl JIEIHHKOB.

Peakuus Ha usmMeneHHs GanaHca MacChl pasiu4Ha Ul PasHbIX JIEN-
HHUKOB M 33BHCHT OT JUTHTENBHOCTH NEPHO/Ia C MOBTOPHBIMH, HAKATLTHRAIO-
IIMMHCH 3HAYCHHUSIMH OallaHca OHOTO 3HAKa U aMILUTHTYIB! OTKIOHEHHH
OT HOPMBI B T'O/ibl 3KCTPEMAJIbHBIX YCIOBHH. /[axe €ClIH JONIrue romsl
anaHc Macchl JieIHNKa HEe3HAYUTENBHO OTIMYAETCS OT PABHOBECHOTO,
OJlMH TOJ1 C OYeHb MaJbIM CHErOHAKOILICHHEM, 33 KOTOPBIM CIEHyET
HEOBBITHO TEILIOE JIETO, MOXKET JaTh PE3KO OTPULIATETEHEIH 0aJJaHC MAacCHL
TouHo Tak e rox ¢ W3OBLITOYHBLIM CHETOHAKOILIEHHEM, TIOCIIE KOTOPOTO
OObIYHO CHUIKAETCS abIAIMsA, MPUBOAUT K PE3KO MOJOKUTETEHOMY
Oanancy. Takue rofis MOTYT ObITh KPUTHIECKMMH [T COCTOSHHS JIEAHNAKA,
YTO JIMIIHUIA Pa3 NOKA3hIBAET, CKOMb HEOOXOIMMBI I0JT0CPOUHBIE HAOITIO-
JieHus 3a 0aJaHCOM MacChl STAIOHHBIX JICJHUKOB.

Hakornennsie dakTuueckue cBefieHus o GajaHCa MacChl JIEQHHKOB
MOTYT ObITh XOMONHEHb! PACIETHBIMHU JaHHBIMH. C 3TOM LENBIO HCTIONB3Y-
I0TCSl KOPPESALUHH OCHOBHBIX COCTaBIIAIOIIMX GalaHca — akKyMyJALHH H

* B cpaBuuTenbHO HeaBHei myGnukawmu M.B. Miopreposa u JI. Bapa (Dyurgerov,
Bahr, 1999) Ha 60/1bII0M CTATHCTHYECKOM MaTepHae TOKa3aHa J0CTATOYHO cliabas
KOPPEJIALNA YHEPTHH OJIEIEHEHUS H BBICOTHI TPAHULILI THTAHKA ¢ 6A1aHCOM MAcCH
JI€IHHKOB, OTHAKO, 10 MHEHHIO ABTOPOB, CYIIECTBYET Psijl NapaMeTPOB JI¢AHHKOB,
XOpOLIO CBSA3aHHBIX C 0a7aHCOM MAcChl, 4TO TO3BOJIAET BECTH MOHHTOPHHT PEXUMA
JIEMHHKOB ANCTAHIIHOHHLIMH METONAMM.
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Puc. 3.16. OTknoHeHuA OT cpeaHero yaensHoro rogoeoro 6anaica maccel
AB (B MeTpax BOAHOTO 3KBUBaneHTa) negHukos CapeHH (1) Bo ®paHuy3cKux
Anbnax u ®oncrecgoHHM (2) B CKaHOMHABCKUX ropax

abJIsIIMA — ¢ METECOPOJIOTHYECKUMH, TIPEX/Ie BCEro C TEMIIEPaTyPHbIMH,
NoKa3aTeIMH COCETHHUX MeTeocTaHlMil. Ha ocHOBe KOppemnsalmu CoCTaBs-
NSOMX OalaHca MacChl ¢ METEOPOIOrHYEeCKHMH II0KA3aTENAMH PEKOHCT-
PYHpPOBaHbI BETHYHHBI OaTaHCca Macchl OT/1e/IbHBIX JIEIHHKOB 3a XX CTO-
nerue (Raynaud et al., 1984). Hanpumep, Bo ®@paHIIy3cKHX AJibrax U B
Hopseruu BemurHa O6ananca Macchl CHHXpOHHO pocia B 20—40-x roaax,
pesko majana B 50-60-x rogax u cHosa pocna B 70-¢ romsl (puc. 3.16).
DTOT XOA OTKIOHEHHH OajmaHca Macchl OTpaxaeT OOIIYI0 TEHASHLIMIO
Pa3BUTHA FOPHOTO OJIEAECHEHHNS B XX CTOJIETHH, XOTA 3a KOPOTKHE NMEPUO/IBI
B pa3HbIX palOHaX BO3MOKHBI CYIECTBEHHbIE Pa3THYHA.

ITpy coBMeCTHOM H3MepeHHH OalaHca MacChl 10 peHKaM H Ieofes3H-
YECKUM HaOMIOAEHHAM 32 NIOJIOKEHHEM H BBICOTOH PeeK BO3MOKHO OTIpe-
JeNIATh a0COMIOTHYIO CKOPOCTH IEPEMEIIIEHHS H30XPOHHOMH U PHU3HIECKOM
MOBEPXHOCTEH JIeTHUKA, KOTOPas 3aBHCHT, C OJIHOH CTOPOHBI, OT CKOPOCTH
TEUYEHHUA JIbJA, a C APYrod — OT BETHYMHBI aKKYMY/IALUMU HIH a0/IAluH.
10 O3BOIAET B MOMHOM Mepe POaHaIH3HPOBaTh BEPTHKAIBHYIO COCTaB-
JIAIONIYIO JBMKCHHS JIbAa U NepeMelleHus nopepxxoctei (Llymckuit u
Ip., 1972).

YuuTEIBas CKa3aHHOE, Ha JIeJHUKE ClIeyeT pa3InyaTh JBE CHCTEMBI
obnacreil nuTaHKA ¥ a0IALKK ¢ rPaHULIeil MEXXTY HUMH, B 001eM cityyae
He COBHAJArONINX ApYT ¢ ApyroM. O0nacTh MHTaHHUA, HITH TOYHEE BHELITHSA
00/1aCTh TUTAaHKs, XapaKTepPU3yeTCs MON0KUTENBHEIM, a 001acThb ab/IAIHH
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(BHEITHSS 001aCcTh ab/IAIMH) — OTPUIIATENIBHBIM FOJ0BBIM OaJlaHCOM Mac-
CHl. DTH 00nacTu pa3ieNsIoTCs TpaHuLeil NUTAHUs, I1€ B LEOM 3a rojll
aKKyMyssilis paBHa aOmsumn. Bmecte ¢ TeM Ha JIEIHHKE BbIAETSIOTCA
KMHEMATHYECKHe 00IaCTH: MUTaHUsA, [Je JTUHHHN TOKa JIbAa HalnpaBJIeHE]
B m1yOb Ne/IHKMKA, H a0JsumMy, IAe OHH BBIXOIAT Hapyxy. OTH obiacTu
pasjieNgeT KHHEMaTHY€eCKasi [PaHULa TIHTaHUs, TAe TMHUM TOKA IPOXONIAT
IapaJuIeNIbHO MOBEPXHOCTH JeHHKA. B oT/M4He OT BHEIIHUX, KHHEMaTH-
yeckHe 00acTH (POPMHUPYIOTCS B pe3yNETaTe MHOTOIETHUX IIPOIECCOB H
XapaKTEPU3YIOTCS OCPEIHEHHBIM 0anaHCOM MAaccChl 3a PAI JICT.

CylnecTByOUAe JaHHbIE NPSIMBIX H3MEpeHHH OanaHca MacChl
KonebaHuil KOHIIOB JCOIHHKOB BPsi/l JTH MOXXHO HCTIO/L30BaTh JUIS HAJCK-
HbIX CY)KICHHI O COBPEMEHHOH 3BOJIIOINH FOPHO-NEAHUKOBEIX CHCTEM.
Opanako XoJl 6aTaHCOBBIX XapaKTePUCTHK MIECTH JIEAHUKOB M3 Pa3sHBIX
paiionoB BecpMa mokasarenied (puc. 3.17). B GonsiumMHCTBE cydaeB
Kkose6anus 6aNaHca MacChl JIEAHUKOB B IIPeJIeNax OAHOH U TOM e TOPHOH
CHCTEMBI MIPOMCXOMAT B LIEJIOM CHHXPOHHO, HO OOLIHE BbIBOIBI H3 3THX
KOHKPETHBIX HaOJFOIICHHH MOKa JenaTh PaHo.

Ha INMonspuom Ypane (meaank O6pydesa) u B EBpasuiickoit ApKTHKe
(memnuxoBeIi Kynon BaBuioea Ha CeBepHOH 3eMIIE) COCTOSTHUE JIETHHKOB
BO BTOpO#i monoBuHe 60-X roJ0B 3aMeTHO YIy4IIaloCh, HO BHOBb
yXyImnock B nocnemyromue roasl. Ha Kaskase (renpuk [xankyar) B
60-x 1 70-x roiax IOMHHUPOBANIA TEHASHIUS K OTCTYTIaHHIO, HO CO BTOPOH
1ooBHHEI 80-X rof0B GalaHC MacChl SBHO CTaJ YIyqIIaTeCs. AHAIOrHYHA
H cHTyauus Ha Asrae: neqHdk Mansiii AkTpy Ha rpadu 80-x u 90-x
TOZIOB CTan yBeJIW4YHBATh CBOO Maccy. Curyanus Ha KamuaTke (neIHHK
Ko3sembckuit) cnokHee, HO U 30€Ch OTMEUEH MepHOJl ¢ peobnanatonmum
TIOJIOKUTEbHBIM 0ANAHCOM MacChl B Hayane 70-X TOI0B M OTpHLIATENbHBIM
Oamancom B Hayase 80-X romos u jganee. Hakonen, peskas aerpajanus
olleIEHEHHUs B COBPEMEHHYIO 310Xy otMeueHa B CpenHeit Asuu (J1eJHHK
Henrpanensiii Tyrokcy).

Takum 00pa3om, COBpeMEHHas 3110Xa XapaKTepU3yeTCs MPOdOIIKat0-
mieics Ierpaganued oneeHeHus, 0COOEHHO pe3koll B HM3KMX IIMpOTax
u B TuxookeaHckoM cextope Eppasun.

Hapsny ¢ usmepeHnsamu 6aaHca MacChl MPOAOKAIOTCA HAOIONEHHS
3a KoneOaHHIMH JIEIHUKOBBIX i3bIKOB. COBPEMEHHBIMH KOJIeOaHUAMHU
T€HUKOB 51 Ha3hIBaIO MX M3MEHEeHus 3a mociemanue 20-25 ner. B nenom
3a 3TO BpeMs NOPHBIE JIEAHHKH BO BceX paHoHax CeBepHOro MoiymapHs
NPEMMYIIIECTBEHHO OTCTymanu. Ho B nocieIHue rojsl NposiBUIack TCH-
JEHLINS 3aMe/UIeHHs TEMITa OTCTYTIAaHUS U IIepexo/ia K cTabiIH3aly psaia
JEIHUKOB, 2 HEKOTOPBIE H3 HHX AaKe aKTHBH3HPOBAMCh. JTa TEHICHIINS
0co0EHHO 3aMeTHa B paifOHax CO 3HAYMTEIBHBIM KOJMYECTBOM OCAJIKOB
— B Anbnax, Ha 3anagHeix xpebrax CeBepHo# Amepuku u 1Ip. B To xke
BpEMSI IEAHUKH CYXHX BHYTPHKOHTHHEHTAIBHBIX 0011aCTe| MPOOIDKAIOT
orctynarh (puc. 3.18). BoTBMMHCTBO U3 HHX COKpauiaeTcs B JUTHHY Ha
1-10 m B rog.
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Puc. 3.17. PeaynkTaTbl CUHXPOHHbIX Ha3eMHbIX HabnwaeHui 3a 6anaHcoMm
Macchl M KoneSaHMAMM KOHLIOB Ha M36paHHbIX NeHUKAX B pa3HbiX paloHax
6biBwero CCCP

1 — 3umHmiA (b)) n neTHuii (b ) Bananc unu oblwan akkymynauun (c) w o6wan abnAuua
(a), 2/cm?; 2 — roposoi Ganauc,b 2/cM?; 3 — HapacTalowmi Ganauc Maccl, b, 2/cM?;
4 — HapacTawlue KonebGaHWA KOHUA negHwka, AL, M

Hccnemoanns OanaHca MacChl JIEAHUKOB NPECTABIAIOT 3HAYHATENb-
Hble TPYAHOCTH B paOHax, TAE Nepuoz ablsAluH COBIANAET C MEPHOIOM
akkyMmymsanui. K TakuM paifoHaM B nepBYIO O4Yepellb OTHOCATCSA TOPBI
llerTpansHO# A3WH, Ha KOTOPBIX MAKCHMYM aKKyMYJSIIIHH IPHXOTHTCS
Ha MIOHb—aBrycT. CpaBHMBas pe3yiabTarhl uccnefopaHui B Hemaisckux
[iManasx c moTy4eHHBIMH B APYTHX paiionax mupa, FO. Arera n K. Xury-
un (Ageta, Higuchi, 1984) npeanoxunu kiaccH(pHKaLUIO THIIOB FTOIOBOINO
X0/1a 3HaYeHHH GalaHca MacChl B 3aBUCUMOCTH OT TOI0BOI H3MEHIHBOCTH
TeMIlepaTypsl Bo3ayxa u ocaakos (puc. 3.19).

Tloawt
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Puc. 3.18. HapacTaiowme konebaHma NegHMKOBLIX A3LIKOB C KOHLA
npoLnoro Bexa

1-4 — 3anagHbin KaBka3s, 5-6 — BocTouHsii KaBkas, 7 — Kynren
Anaray, 8 — 3annuickuin Anaray, 9 — Anrai, 10-13 - Anenbl
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Puc. 3.19. ¥YnpoueHHble rpachukm MaMeHeHUit TeMnepaTypbl Bozgyxa T,
ocagkoB X, aKKyMynAummn C, abnauuu A M 6anaHca macckl B Ha Beel nnowagm
negHuka sumon (W) u netom (S)

Mpadvkm chopmupoBaHma GanaHca Macchl, rOe TeMNepaTypa MakCUMankHa neTom,

AOKa3aHbl CANOWHBLIMKM CTPENKaAMKW, rge MakCMMyMa HeT — WTPUX-NYHKTUPHLIMH
CTpenkamu

I'ogoBoit X0 TeMmeparypel, Kak MPaBHIIO, XapaKTEPH3yeTCs JICTHUM
MaKCMMYMOM H 3MMHHM MHHHMYMOM, XOTS B 3KBaTOPHAJIBHBIX paifloHax
MOXKET ObITh ¥ 1Ba MAKCUMyMa, Takum 00pa3oM, X0 TEMITEPATYPhl MOMKET
ObITh M300paKeH JByMs THTIaMH TPa(PMKOB: X0 C JETHHM MaKCHMYMOM
(tun T — S) n xon 6e3 makcumyma (Tun 7 — WS) — nocrnenHuit xapaktepeH
AJsi IPUIKBAaTOPHANIEHEIX PAaOHOB, T B TEUEHHE roja KorebaHus
TEMIIEPATYPEl HEBEIMHKH. B COOTBETCTBHH C KaXKIBIM TEMIIEPATYPHBIM
TUIIOM MOXeET OBITh BeIAeNeH U THI abmsunm: 4 — S, 4 — WS.

T'o710BO€E KOJTHYECTBO OCAIKOB B Pa3HbIX PaiilOHAX MHMpa H3MEHSETCH
Ooutee cIIOKHO, 4eM TeMIiepaTypa. Yrpolias, rogoBoi X0 0CAIKOB MOYKHO
cBecTH K TpeM Tumam: X — W, X — WS u X— S, cooTBeTCTBEHHO BRIIENAIOT-
CSl M TPU THIIa aKKYMYJSIUH.

B T0 Bpems kak ¢Bsi3b MeK Iy FOOOBBIM XOJIOM TEMIIEPATYPHI H a0IAIHH
OYCHb TECHA, COOTHOLLIEHHE MEXK1Y KOITMHYECTBOM OCA/IKOB H aKKyMYJIAIIHCH
II0BOJIIBHO CJI0KHO. Bo MHOrMx ciydasix KOJHYECTBO TBEPABIX OCAIKOB
JIaJIEKO HE COBIIAJaeT ¢ CyMMAapHBIM KOJIMYeCTBOM 0caakoB. KomniecTBo
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BHIMAJAKOIINX OCAAKOB H aKKyMYJAIHs XOPOIIO COOTBETCTBYIOT APYI
apyry npu tune T — WS u xonogHom tune T — S, Korja JICTHHE OCAIKH
BBIIAZAFOT IPEMMYIIIECTBEHHO B TBepAOM BHIE. B 10 e Bpemst i C — W
MOXET TIONTyqaTHCS H3 BCEX BADHAHTOB XOJIa OCAJIKOB, JiKe Npy Tvre X — §,
€CJIM €My COOTBETCTBYET TeIUIbIH Tl T — S, KOT/ia JIeTHHE OCa/IKH BhIlIaa-
10T B OCHOBHOM B JKHJIKOM BHIIE.

Coderanye TPEX TUIOB aKKyMY/IAIIMM H JBYX THIIOB alJLilMH AaeT
ecTh KOMOHHAIMIA, XapaKTepHu3yIHX Xoa GopMupoBanus OGanaHca
maccel. B 9ToM "ucne Tpu THna GaliaHca Macchl MOTYT ObITh BEIIC/ICHBI
KaK OCHOBHBIE (IyHKTHPHas CTpesika Ha puc. 3.19): B— W, B— WSu B —S.
U3 wectn BapuaHToB GanaHnca TpU OTHOCATCS K THITy B — W, atun C— S
ompenensier iBa Tuna 6amanca: B — WS u B —S.

IO. Arera u K. Xuryun uccrnenopajii Oananc MacChl JIETHUKA C JIETHH-
MH MakcuMyMaMu akkyMysiuun (tun C — S) v Temmepatypsl BO3ayXa
(thm A — S). B sToM citydae GanaHc Macchl JIeTHHKA He MMEET SBHO
BEID@KEHHBIX MaKCHMyMa H MHHUMyMa (Tnn B — WS). lpu TakoM Tune
KPHBOH HEGOJIBIIOE H3MEHEHHE TEMIIEPATYPhI BO3yXa SHAYMTEILHO BIH-
geT Ha xoj 6amanca Maccel. TOUHOCTB JK€ M3MEPEHHH aKKyMYISIUHM U
aOIAIMK B TAKKX YCJIOBUAX HA3KA, [I03TOMY M IPUXOAUTCS UCKATh KaKue-
TO KOCBEHHBIE METOAb! HX pacyera.

BenuuuHy aKKyMYIISIHAHA MOXKHO OTIPEAETHTH 10 001IEMY KOJINIECTBY
0CaJIKOB, €CIIH MBI 3HaeM, Kakasi UX [07ls BbiIa[aeT B TBepaoM Buae. Ha
OCHOBE 3aBHCHMOCTEH MEXIy TeMIlepaTypoil BO3JyXa U KOJIHYECTBOM
TBEpAbIX OCAIKOB [0 CEMH METEOPOJIOTMHECKUM CTAHLUHUAM B Pa3HBIX
pafoHax ¥ JaHHbIM IIOJIEBBIX paboT Ha neaxuke B Hemane (puc. 3.20, a)
aBTops! (Ageta, Higuchi, 1984) moxyuunu sMIHpH4ecKyi0 Gopmyry
3aBHCUMOCTH JIOH TBEPIBIX OCAJIKOB B UX FOJOBOH CyMME P OT Cpe/HeH
(3a mosMecsIa HaG/IOIEHHIT) TeMIepaTypsl Bo3ayxa f (puc. 3.20, 6): p =
—24¢ + 85.

Ha puc. 3.21 npencraBieHbl CTI@KCHHbIC KyMYIATHBHBEIC KpUBbIC
aKKyMyIsnuu, abnasuuu u GagaHca mMaccel 32 0anaHCOBBIH oA LA
HCCIIEI0BAaHHOTO e JHHKA C IETHUM MaKCHMYMOM aKKyMyJISIHH. XOpOLIO
BHHO, YTO aMILTUTY/A KoeOaHui BeHuHHbI OajlaHca OYeHs Mala, TaK
KAk aKKyMYJISIMs 1 aO/sIus MPOHCXONIAT B OIHO M TO e Bpems. B sToM
ciTyuae MOHATHS 3MMa, JIeTO M 6anaHCoBBIH ol (MPOAOIKHTENRHOCTD U
BpeMs HACTYIUIEHHUS ), KOTopble onpezenens! kiaccudukaumeit KOHECKO
(Combined..., 1970), He cTabHIbHBI H OYEHb 3aBHCAT OT H3MEHEHHH
TeMITeparyphl BO3LyXa, YTO BHAHO IIPH CPABHEHHMH CTUIOLIHOM M IITPHUX-
MyHKTHPHOMH JIMHAH Ha 9TOM pHcyHKe. OTCIoAa CIIeTyeT, 9TO I ICAHUKOB
C JETHUM MAaKCHMyMOM aKKyMYJSLMH TpefyeTcs yTOYHEeHHE TEPMHHOB
OanaHca Macchl.

3aknouas KpaTkuii 0030p npoOaeMsl GanaHca Macchl TEIHUKOB,
TIEPEYHCIII0 HECKOIBKO LIEHTPaIbHbIX BOIPOCOB, C OTBETAMHU HA KOTOPhIC
CBSI3aHBI IEPCMIEKTUBBI ITHX HCCIeOBaHMit: 1) HyXHO J1H OOHOBIATH
VCTIONIB3yeMble Cefiuac METO/Ibl CTAaHIapTHBIX H3MEPEHUH OaTaHCa MacCHI

303



Yacts 3. TnoGanbubie H3BMEHEHHS H CY/b0a J€/HUKOB

100 —

J

Joas TBEPABIX OCA/KOB, p%
v
=

ST 2

Bepostaocts Teepabix ocaakos, %
S
=

7

a
@]
'

-

Puc. 3.20. CeA3b BbINagaloLux ocafkos ¢ TeMNepaTyponr Bosayxa

a — BEPOATHOCTL BbINAAEHMA TBEPAbIX 0CAAKOB NPU AaHHOW Temnepa-
Type £ 1 — Henanbckue M'imanau, 4958 m Hap yp. mopsa; 2 — ropa borga B
BocrounoMm TaHb-llaHe, 3640 m; 3 — 3anagHbii TAHb-lUaHL, 1780 M; 4 —
3anaaHbi TAHb-WaHbL, 3670 M; 5-7 — AnoHWA (BHYTPEHHAR paBHMWHA,
nobepexba Tuxoro okeaHa M ANoOHCcKoro mopsa). 6 — AonA TBepAbIX 0CAaAKOB
B oblWeM KONWYecTBE OCaQKoB P NPW QaHHOW cpegHeW TemnepaType
Bo3sfayxa f 3a nonmecaua

neqHUKOB? 2) YIOBIETBOPHUTENLHO JIH Teorpadudeckoe pachpencicHue
cyniecTByloIed ceTH Macc-0anaHCOBEIX HaOmoneHu#? 3) KakHe
crienduUYeckie MeTO/Ibl NOJKHBI pa3pabaTeIBaThCA MUIA ONpEICICHUSA
GasaHca Macchl JIEJHUKOB B pa3HBIX KIIMMaTHYECKHX yCIOBHAX, 0COOCHHO
B CIIy4ae MyCCOHHOIO WJIH TPOIIMYECKOT0 KiIMaTa? 4) KaKOBBI BO3MOXKHBIE
IIYTH HCII0JIb30BaHUA KOCBEHHBIX METOJOB OIpe/eieHHs OajlaHca Macchl
JeTHUKOB, BKITIOYas KOCMHYECKYI0 HH(pOpMamuio? 5) Kakue JUCICHHBIC
MOJENIH MOXXHO HCIOJIB30BaTh JJIA Macc-0alaHCOBBIX pacqeToB? 6) B

2/ e’
100

-50
Vil

-100

Puc. 3.21. NlogoBoi xoa akkymynauum ¢, abnauwm a, v 6ananca maccel b, ana
negHWKa C NETHUM MaKCMMYMOM abnsauun

LUTPMX-NYHKTMPHBIE NTMHWYW — MPW NOHWKEHWW CPeRHeR roA0BON TeMnepaTypel Ha 0,5°

304

I'zapa 2. Koaebauus e HHAKOB

KaKOM HAnpaBjeHUH ClIeJyeT Pa3BHBATh M3YYCHHE B3aMMOCBA3CH
fananca Macchl U OPYTMX TapaMeTPOB, XapaKTEPU3YIOIMX KoneOaHus
JdenHuKoB? 7) KakuM 00Opa3oM cCleayeT y4HThIBaTh OaJaHC MaccChl
JIeJIHUKOB B pacdeTax BOOHOTO OajlaHca JNeJHUKOBbIX OacceHHOB?

MOHUTOPUHI HEeCTabuNbHLIX NeAHUKOB

JIMHAMHUYECKH HeCcTaOWiIbHbIE JIETHUKH OTIHYAIOTCA OT OOBIYHBIX
TEM, YTO CKOPOCTb MX JABHIKEHHS MOXKET H3MEHATHCS Ha TOPSIOK H Oonee
3a CPAaBHHTEIBHO KOPOTKHI MEpHOJ BPeMEHH (OT HECKOJIBKHX JHEH 1O
HECKOJIBKHX J1eT). B pe3ynerare B ieiHUKE BO3HHKAET NlepepacpeiesicHne
Jb1a, COTIPOBOKAAIOIIEECS TEOMETPHYECKUMH U CTPYKTYPHO-TEKTOHHYEC-
KHMH H3MCHEHHAMH. B HEKOTOPBIX Cliy4asX Takas THHAMUYECKas HECTa-
OMIBHOCTE MOXET MPHBECTH K CYLECTBEHHOMY HACTYIIAHHIO KOHLA
nemHuka. [Tpy MogoOHOM perymspHOM Pa3BUTHH COOBITHI MBI HFMEEM JIETIO
C TYABCHPYIOIIMMH JIETHHKAMH.

B Corerckom Corose meranbHBIE MCCIEIOBAHUS MYIbCHPYIOMIHX
JIe[IHAKOB BBITIONHSUTHCH HAYWHAasA ¢ cepeanHbl 60-X rofoB B HECKOJIBKHX
TOpHBIX pernoHax: Ha [lamupe (meanux Measexuii), ['Hccapo-Aiae
(Abpamoga), Tsup-111ane (borarsips), KaBkase (Konka), Kamuatke (brims-
YEHOK); CPAaBHHTEIBHO HeAaBHO ObL1 onyOmukosaH Katanor mynscupyio-
mux JeaaukoB [Tamupa (Ocunosa u ap., 1998).

Jeonux Meodeexcuit — 0IyH U3 HEMHOTHX ITYJIBCUPYIOLIUX JIETHHKOB,
HMEIONINX IIHHHEIH pan HaOmoxenui. Haunnas ¢ 1963 r., xorma
KaracTpoduueckas MOJBHUKKA ITOTO JEIHHKA NMPHBIEKIIA BHUMAaHHE
of111eCTBeHHOCTH U YUEHBIX, H 0 HEOaBHEro BpeMeHu MHCTHTYT reorpa-
¢&buu PAH nmpoBomiiI Ha HEM Ha3eMHBIE M BO3AYILHbIE Hccle]oBaHHA. B
CBSI3U C TEM, YTO JIeMHUK MeaBeXnil MMeeT CpaBHUTEIbHO HeOOIbIIOH
Nepuo] Mynbcaluy, HabMOICHISAMH YIaJI0Ck OXBATHTL TPH €r0 NoCIe0-
BarebHbIE MOABHKKH (1963, 1973 1 1988—-1989 rT.) 1 1Be nonHbIe CcTATHH
BOCCTAHOBJIEHH, OTIHYAIOMIMECS TI0 YCIOBHSIM H AMMTEIbHOCTH, HO
CXOIHbIE 110 MEXAHU3MY CBOETO pa3BHTHA. B pe3ynbrate HakoruieH 60Ib-
110# pakTUYecKuii MaTepHal o KoleOaHHAX ero MOBEPXHOCTH H CKOPOCTH
aeukenus abaa (puc. 3.22, 3.23). Yacts coOpaHHOro marepualia yxe
MOC/YHIa OCHOBO# [JIs TEOPeTHYECKHX pa3padOTOK M MPOTHO3a ero
nogewkek (bamxa, Makkunnec, 1978; BoiitkoBckuit, 1978; Joaryius,
Ocunosa, 1982).

Jng mocneayromux 0606umenuit u uccnegopanuit B UHCTHTYTE
reorpadpun PAH B 1992 r. 6eina Havara paspadorka I'MC «Jlennuk
MenBekHii», KOTOpas MOXeT ClyXuTh ocHoBoH Tumosoit 'MC ans
aHAJIOTHYHBIX JIEJHHUKOB. B pe3y/bTare nepBoro 3tamna padbot co3naxa 6asa
IaHHBIX, COMCPIKAHHE M CTPYKTYpa KOTOpO# 00ycloBIEHH 3agauci
pa3pabOTKH ONMTHMATBHOH METOAMKHU ONEPaTHBHOIO MPOrHO3a BPEMEHHU
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Puc. 3.22. MpogonkHbIi K nonepeyHsie npodunu negHuka Measexsero
B pa3Hble rogbl nepeg NoABMKKOW U BO BpeMA noasmxkun 1973 r.

H MacTaboB MMOOBHKEK JIEAHHKA HA OCHOBE U3YYEHHS 3aKOHOMEPHOCTEH
KHHEMATHKH €ro MOBEPXHOCTH. YTOOBI BEIABHTE BO3MOXHBIH Habop
HeoOXOMMMOM BXOOHOH HH(pOpMAIMM, MBI HCIIONB30BAIH YTIOMSAHYThIE
MoJend, O0a3upyIONIHecs INIaBHbIM 00pa30M Ha HaTypPHBIX NaHHBIX,
NOTYyYeHHBIX Ha JCTHUKE MeIBeKbeM.

B kadecTBeHHOU Mopnenu, paspaborannoit JI.JI. JlonrymuHeiM 1
I.b. Ocunosoii (1978), KpUTEpHEM BpPeMEHHU OXKHIAEMOH MOIBHIKKH
CITY>HUT MOMEHT HaKOILICHHUS JICAHUKOM B 30HE aKTUBH3allMH HEKOTOPOIO
KpUTHYecKoro obbeMa 1bJa, BBEIABICHHOIO 3KCIIEPUMEHTANBHO 32
npeap Ay TepHo MyIbCAHHA MM ONpeJeleHHOIO 110 KOCBEHHBIM
Npu3HaKaM (HanmpuMep, o cieaM Ha CKJIOHAX, OCTABICHHBIM JIEIHHKOM
BO BPEMSI €r0 MpeIIIeCTBYIOMINX MOABKKEK). CKopOCTb HAKOIUIEHHS 3TOTN0
obbema ornpejienaeTcs IOCPEACTBOM €KEroAHOr0 MOHHTOPHHIA BBICOThI
TIOBEPXHOCTH U IUIONIANH 30HBI aKTHBHU3ALMHU NejHuKa. Hinknss Jacts
3TOH 30HBI OTPAHHYUBACTCS TaK Ha3BIBAEMBIM «(DPOHTOM aKTUBH3ALMHY,
NpPOABHKEHHE KOTOPOTO BHHU3 MO JIEAHWKY OKa3blBAETCH BAXKHCHIINM
MHAMKAaTOpOM npubmmkatomeiics nonpuxku. ITonoxenne ¢poHTa
aKTHBH3ALMK HA JIGJHUKE MOXET ONPENEIATRCA Ha OCHOBE PETYIPHBIX
H3MEPEHHI BBICOThI IOBEPXHOCTH U CKOPOCTH JABHKEHHUA JIbJA.

Monens Mexanu3Ma TMOABWKEK JeTHHKa MenBexbero, paspadoTaH-
nas K.®. BoiitkoBckum (1978), ocHOBaHa Ha pacdeTax HanpsKeHUH
MIPOIOIBHOTO CKATHS M BEIMYMH COINPOTHBIICHUS CIBHTY Ha JIOXKE IO
JaHHBIM O TMOBEPXHOCTHOH CKOPOCTH ABHKECHHUA NbJa B CTaIHIO
BOCCTaHOBIICHHSA, TIO[UTEAHOM peribede U TONIIHHE JEIHAKA U O HEKOTOPBIX
PEONOTHYECKHX XapaKTepUCTUKAX JIBIA.
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Puc. 3.23. [lnanazoH uaMeHeHWA nnowaau (a), BbicoTkl NoBepxHocTy (6) n
CKOpOCTU ABMXEHUA Nbaa (8) Nynbcupylollel YyacTu negHuka Measexbero
Nno AaHHbIM Ha3zeMHbIX HabniogeHu U a3podIOTOCHLEMKH

1 — rpaHMua negHMKa (Ha puc. a) U BbLICOTa NoBepxXHoOCcTK (Ha puc. 6) B 1973 r.
(nocne nogBuxku), 2 — To ke, B 1988 r. (nepea noaBuxKo#), 3 — BepXHAA
OpoBka negonaga, 4 — NaBMHHBIE KOHYCbl, 5 — ropusoHTanu Ha 1973 r., 6 -
nognpyaHoe 03epo NpU MakcuMansHom ob6beme Bogbl B 1973 r, 7 — NpodonbHLIA
npocdMneb ¢ PacCTOAHUAMM OT YCMOBHOIO HYNA, 8 — TOMKW ONOPHOW reofe3n4ecKon
ceTn U oToTeoAONUTHLIX 6a3ncoB. MopuU3oHTaNbLHAA COCTABMAIOWAA CKOPOCTH
OBWXEHWA Nbaa v, B aKkTUBHYIO a3y noaswxkn (1989 r) n B cepeagune cragun

B monemu V. banna u b. Makunneca (1978), kpoMme mepedncIeHHBIX
BhIIIE, TpeOYHOTCA JaHHBIC O pelabede MOBEPXHOCTH JbAA W JI0XKA A7
OIIpe/Ie/ICHHS XapaKTEPUCTHK MOTIEPEYHOTO CEYEHUS JIETHHKA KaK «(HaKTo-
poB (opMBI», a TakXKe 0 CKOPOCTH aKKyMYIIAILIHHU H aOIALNH [UTS OTpeiene-
HUA TpOGUIIA YHCTOro MPUTOKa Tbaa. B pacuerax ygactByeT ko3 durm-
€HT cpelHel 00beMHON BA3KOCTH U (haKTOP CMa3KH.

B paccMoTrpeHHbIX MOZIe/ISX B KauecTBe OCHOBHOH BXOJHOM HH(pOpMa-
LMH MCTIONB3YIOTCS TEOMETPHUIECKHe WiK Tonorpaduyeckiie napaMeTpsl
(nnuuHa L, mupunaa B, nnomans S, BeICOTA MOBEPXHOCTH H, TONMINHA
Abja Z, WK NOANEAHbIH penbed) 1 UX U3MEHEHUs BO BPeMEHH, a TAKKe
CKOPOCTh JBHIKEHHS MOBEPXHOCTHOTO CJ104 /1b/1a, B OCHOBHOM €€ TOPH30H-
TalbHas cocTaBnsowas V. :

TeopeTnueckHe MOIEH CITy’KaT HEKOTOPBIMH H/EAbHBIMH CXeMaMU
H HE YYHTBIBAIOT psifla PEaJbHBIX YCIIOBHH, KOTOPbIE MOIYT MIPaTh
BaKHYIO POJIb B YCKOPEHHH MIIM 3aMEIJIEHHHM BPEMEHH HACTYILICHHS
NOJBWKKH, B H3MEHEHHH €€ XapakTepa ¥ MaciuTtabos. Crola, Halpumep,
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OTHOCATCS MacCIUTa0bl PEABITYIIEH MOIBHKKH, OTPAXKEHHBIE B MECTOTIO-
JIO)KEHWH ¥ MOIIHOCTH MEPTBOIO NbAa, KITMMaTHIecKue GakTophl U mp.

Hcxons m3 u3noxeHHOro, odmyio cTpykTypy 6a3el manubix [UC
«Jlennauk MeBeKHH» MOXKHO NPEICTABUTE YETHIPEMS OokamMu HHDOP-
MAallMK: KapTOrpaHuYecKUM, PeiALUOHHEIM, (HOTON300paXkeHH U 0a3bl
3HaHUH.

Kapmozpaghuueckuii brox BKIIOYaeT TONMOIUIAHE, BBEICHHBIC B a3y
JaHHBIX MyTeM HU(POBaHHMsA HAa AMIUTAl3epe MIH B BHIE ITH(POBBIX
Mojenedt penbeda, HEMOCPEACTBEHHO HOMYYESHHBIX B MPOIECCE CTEPEO-
(ororpammerpryeckoii 00paborku chemok. Kpome 31010, CHo/1a OTHOCHTCA
crielManbHas KapTorpaduyueckas HHbopMaLys, MPeACTaBISIOmAast rpadH-
YECKYH0 4aCTh aHa/IN3a JaHHBIX, HalIPUMep, COBMEIICHHBIEC Pa3HOBPEMEH-
HBIE KOHTYPBI JIETHHKOB, TOPU30HTAIH, CUTYaLUs (TPSIHMHBL B T.I1.).

Penayuonnstti 610k CONEPKUT B OCHOBHOM TIEPBHYHYIO TaOMHYHYIO
uHpopmaImio (HampuMep, TabIMLbI TOYEK CO CKOPOCTHIO IBHKCHHS JIbJIA,
TOJNLIHMHON NEeTHUKA, abnanueidi—akkyMmynauued U 0alTaHCOM MAacchl,
TeMIepaTrypoii Jibaa U 1mp.), kotopas ucrnonssyercsa B [ IC kak oTnensHo
— U1 PaC4€TOB, IIOCTPOCHUS IPaUKOB, TAK H COBMECTHO C HH(MOpManuei
u3 kaprorpadmdeckoro Onoka. Hanpumep, s aHaiu3a IBHKEHHS JIbJA
MCTIONB3YETC HHQOPMALUs B BUE N30TaX HA TOMOIIIAHE C HEOOXOIHMOM
Harpy3ko, U3BICUEHHOH U3 KapTorpadguyeckoro GIoKa.

Bnok gpomouzobpasicenuii BKIIOUACT Pa3HOBPEMEHHEBIE H Pa3HOMACIII-
TabHbIe (HOTOH300paKCHUS JIeIHUKA, MTOIYYCHHBIE C 3¢MIIH, BEPTOJIETA,
camoJeTa Wil U3 KocMoca. O1a uHdopmauns o0IeryaeT HHTEPIPETaIHIo
rpau4ecKoro # TabIHYHOIO MaTepHasna, 0COOSHHO €CITH IPEIyCMOTPEHA
BO3MOKHOCTB B3aHMHOT'O IIPOCTPAHCTBEHHO-BPEMEHHOTO COBMEIIICHHS B
MalIMHHOM BHE JaHHBIX O CKOPOCTH ABWXXEHHS B BHIE H30TaX HIH
npoduIA ¢ COOTBETCTBYIOMNM adspodoTon3odpakenneM. [iis MOBLILICHHUs
TOYHOCTH MaIlMHHOTO NPOTHO3a OABHKEK JISTHHKA HEOOXOIUMBI HEKO-
TOPBIE JOMOTHUTEIbHBIC CBEIEHHUS, KOTOPBIE BXXHO 3HaTh, HO TPYIHO
dopmanusorars. Takas uHdopmauus u cnocoObl €€ HUCIOIL30BAHHA
COCTaBNAIOT Oa3y 3HAHHMIL.

basa 3nanuii IpecTasnseT cOOOH COBOKYITHOCTE IIPaBHUIIL, COCTABJIEH-
HBIX CIICIIMAJIMCTAMHU-3KCIIEPTAMH W BRIPQKCHHBIX B JOpMe: «eCid, TO»
WITH «€CIIH 3TO H/HJIH 3T0, TO...». B 1aHHOM clTy4ac Takue npaBujia MOTryT
OBITB, HalpUMep, caeayromwrMi. 1. Eci Ha MOMEHT IPOrHO3UpyeMoi
TIOIBMKKHM Macca (unu o0beM, MM UTHHA) MEPTBOTO Jibjla paBHa (MJIH
MEHBIIIC) TOMY-TO, TO MOABMKKA HACTYIUT MO3KE HA CTOJIBKO-TO (MIH HE
MEHEE Y€M Ha CTOJILKO-TO) MecsLEB. 2. EciIM Ha MOMEHT NpOrHO3HPYEeMOH
TIOIBHOKKH (HJIH 32 CTOJIBKO-TO MECSIIEB 70 3TON0 MOMEHTA) CyMMAapHOE
KOJIMYECTBO OCA/IKOB HE MEHEe TaKOH-TO BETHYHMHBI H CPEJIHAS MECAUHAS
TeMIIEpaTypa Bblllle TAKOW-TO BETHYHHBL, TO TIOJBHIKKA HACTYIIUT paHee
Ha TaKoH-TO CPOK.

[TonoOHbIX IpaBHI MOXKET OBITH YCTAHOBJICHO MHOTO, 8 HAMOJIHEHHE
MX KOHKPETHBIMH [JAHHBIMH JOKHBI BRITIONMHHUTH KCIIEPThI HA OCHOBE
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CBOMX 3HAaHHH W ONBITA M3yYeHMS Takux aBineHud. KommeroTep mocne
bopMaTBEHOTO pacyeTa BPEMEHH M MOABHKKM OyaeT oOpaiiarbcs K 0ase
3HaHWH H JaHHBIM O MapaMeTpax, BXOAALMX B IpaBHia Oa3sl 3HAHUH, U
Ha OCHOBE 3TOH HH(OPMALIMH KOPPEKTHPOBAThL CBOMH IIPOTHO3.

C TO4YKH 3peHHA AKTYalIbHOCTH BCKO HH(QOpMalHI0 0a3bl JaHHBIX
MOSKHO pa3[enuTh Ha jiBe rpynmsl [lepBas — uHGOpMAIIHL, KOTOPYIO MBI
yIKe ceffuac rotoBbl 00padaThIBaTh LA PEIIEHHA I0CTaBICHHBIX KOHKPET-
HBIX 3a[a4, IOTOMY 4TO 3HaeM, KaK OHA CBA3aHA C IPYTHMH NaHHBIMH H
KaK BIMseT Ha Te WM HHBIe Tporecchl. Bropas rpymnma — 31o uHpopmars,
KOTOPYIO MBI BBOJIUM B 0a3y NaHHBIX Kak OBl BIIPOK, IIOCKOJBKY MOKa HE
3HaeM BOBCe WIM He 3HaeM TOYHO, KaKuM 00pa3oM M U1l KaKuX 3a7a4 ee
ucnonks3oBark. OHa MOKET MOHAAOOUTECS B OyIyIINX HCCIEAOBaHHAX.

Ha neprom 3tane 6a3a qaHHBIX COAEPKUT HHGOPMAIIHIO O TTOIETHOM
pensede, Tonorpaguu NMOoBepXHOCTH, NBHKEHHUHU JIbJa U U3MEHEHHH
TIOCNIEIHMX [IBYX [ApaMeTpPOR 3a TOJ0Bble HHTCPBAIBl H B OCHOBHOM IO
TIPOROIBEHOMY (0ceBOMY) NPO(DUITIO, YTO BIIOIHE TOCTATOYHO IJIs aHAIIH3a
KoJeOaHui MyabCUPYIOUIMX JIGTHUKOB, HMEFOIIHX UTHHHBIH Y3KHI A3bIK
(OcunoBa u ap., 1990; Osipova, Tsvetkov, 1991).

HNudopmanns o tornorpaduu 1oxa JeJHAKA, HIH O €ro TONIIHHE,
HeoOXoAMMas Ui pacyera pa3iu4yHbIX JUHAMHYECKHX MApaMeTpoB B
TIPHIOHHOM CJI0€, MOKET ObITh MCIIOJIL30BAHA /IS OTIpeIeTIeHHS «KPHTH-
4eCKOTO» 00bEMa MYILCUPYIOLIEH YACTH JIeJIHHKA Tepe]] MOIBIKKOM, a
Takke B 0a3e 3HAHMEA TPU IKCNEPTHOH OlleHKe CKOPOCTH aKTHBH3AINH
JIeIHUKA /IS IPOTHO3a CKOPOCTH NMPOJBHKEHNs (POHTA aKTHBH3AIUH H
JpYTHX 1ienerd. B Hamy Ga3y naHHbIX BHECEHbI 3HAYEHHs BBICOTHI JIOXKA
JeHUKA TI0 TOMY € TMPOAOIbHOMY NPOGUII0 U B TeX e TOYKax, 4To H
JaHHBIE O BHICOTE MOBEPXHOCTH.

- Mudopmarms o Tonorpaduu noBepxXHOCTH JIeHUKA U ee H3MEHEeHHAX
BO BPEMEHH CIY>KHT MEPBOOCHOBOH M3yueHHMs MeXaHH3Ma M MpPHYHH
KoneOauHil My TECHPYIOIINX JIEAHUKOB U NpPOrHosa ux nojasuxek. OHa
MO3BOJIACT OMPEACTHTh H3MEHEHNS TOMLIMHBI U 00beMa JIeHUKA KaK
pe3yJibTaT CyMMapHOTO B3aHMOJEHCTBHA BHYTPEHHEr0 H BHELIHEro
maccoobMena. C ydetoM xe uHdopmauuu o OanaHce Macchl MOXKHO
BBLIIEIMTE COCTABIAIONIYI0 BHYTPEHHEr0 MaccooOMeHa, 4To 0coOeHHO
BaYKHO JIUTSI TOYHOTO OTPEIENIEHHS MECTOMNOOKEeHH (DPOHTA AKTHBU3ALHA
U JIPYTHX 3aj1ad KHHEMATHKH JTEeAHUKOB. OCHOBHbIE METO/IbI IOTy4eHHA
JIAHHBIX 00 M3MEHEHWH penbeda MOBEPXHOCTH JIEJIHUKA — IOBTOPHBIE
cTepeopOTOrpaMMETPHYECKHE HITH (peke) reofie3Hueckue cbeMKH. [1aB-
Hoe TpeOoBaHHE K ChEMKaM — OJHOBPEMEHHBIH OXBAaT ILIOLIAH 30HBI
AKTUBM3AIlHH, H B TIEPBYIO O4EPEb paioHa (DPOHTA AKTUBU3ALIMU.

3a Bce BpeMs HCCIeNOBaHMi JTeTHHKa MeIBebero ObLU10 BBITOIHEHO
tonee 20 poToTeonoMUTHEIX CheMOK (1964—1985 tT.) u 19 aspodorocse-
MoK (1968 u 1988—1991 rT.). B cTannu BOCCTaHOBIEHUS CheMKH [IPOH3BO-
JIMITKCh €XEerolHO WK 1 pa3 B 23 ro1a MPUMEPHO B KOHLIE 0allaHCOBOIO
roja; B cragulo noaBHKKH 1988-1989 rr. ObLIO BHINOIHEHO BOCEMB
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I'aasa 2. Konebannsa JeHHKOB

MOBTOPHBIX a3podoToCcheMOK. Pesynbraramu 00paboTku cTanu Tomnorpa-
(uueckue TUIaHBI (KapThl) H UMQPOBEIE MOAENH penbeda No IUIomaId
WM TI0 MIOCTOAHHOMY TPOGHITIO (CM. pHC. 3.23, a).

Ocoboe BHEMaHKE OBUT0 00pAIIEHO Ha POCTPAHCTBEHHO-BPEMEHHbIE
KojiebaHusl CKOPOCTH JBWKEHHS JIbJa, MPEXKIE BCETO TOPHU3OHTAINBLHON
COCTABNISIONIEH BEKTOPa CKOPOCTH JBHXKEHHUA JIbJa V, KOTOpas CIYKUT
MCXOMHOM JUIs psijia MOJIeNeH, MO3BOMSET OMPEAENHTE TONOKEHHE HIH
CKOPOCTh MPOABHKEHUS (DPOHTA aKTHBH3AIHMH, TAaET HHPOPMALHUIO,
XapaKTEPU3YIOU(Y0 JUHAMUKY JeTHHKa KaKk HE3aBHCHMO, TaKk H B
COYETAHHH C APYTHMH €r0 XapaKTepPUCTHKAMH — C TOTIOTpadueii moBepx-
HocTH. CKOPOCTh ABHXKEHUS NYIbCHPYIONIETO JeIHHKA OTIHYacTCA
OOJIBILION H3MEHYMBOCTBIO (CM. puc. 3.23, 6). Tak, Ha nemHuKe MenBexbeM
B 1978 1. 3adukcuporano 20-kpaTHoe pazHyne B a0COMOTHOM 3HaUEHHH
CKOPOCTH JABHXKEHHS B OJTHOM U TOM K€ MECTE B BEPXOBBAX SA3BIKa MEXKILY
BeCeHHMM H oceHHuM nepuonamu (I{perkor, CopoTtokun, 1981).

HUcxomnaa 6aza paHHBIX CIYKHUT OCHOBO# OLIEHKH penpe3€HTaTHB-
HOCTH IIPOOOIBEHOTO HpOCl)PLllﬂ U3MEHEHHA BbICOTEI MOBEPXHOCTH IJIA BCEH
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Puc. 3.24. Neanvk MeaBsexui: a — rpaHUUbI NYNbLCUPYIOLLER YacTh A0
(1972 r.) v nocne (1974 r.) noaBwxku 1973 r.; 6 — e — KOMNLIOTEPHbIE
n306paXeHUsi HEKOTOPbIX MOP(HONOrM4ECKUX XapaKTepUCTUK

TUIOLIA/TH JIETHHKA; MOMCKA ONTHMAIIbHBIX YYAaCTKOB (TOYekK) HaboneHni
3a U3MEHCHHAMM BBICOT H CKOPOCTEH ABMXKEHHA JBbAa; (GOPMHUPOBAHHUA
Ha JAMCIUIEE M IOJIyYEHHUS pAlia KapT U rpadHKOB Ha pa3Hbie JATHI;
HAKOHEII, IIPOrHO3a OYepeTHON MOBIKKH HA OCHOBE PacieTOB Pa3IUIHBIX
KpHTepHeB HOIBHXKH (06beM Macchl Jibja Ha A3bIKE, HAPSHKEeHHs Jedop-
MaLiM Ha JHE, TOJ0KEHHE W CKOPOCTB MPOABIKEHHA (PPOHTa aKTHBH3a-
WM U T.JI.) ¥ SKCTPANOIALUH 3THX JaHHBIX JIO KPUTHISCKHX 3HAYEHHH C
3KCTIEPTHBIMH KO3(Q(HIIMEHTaMH BEPOATHOCTEH 0YEPEIHON MOABIKKH 11
pa3sHbIX MOMEHTOB BPEMEHH.

Hcnonb3ys texuomoruto TYUC, myreM KOMIIbIOTEPHOTO aHAIH3a MBI
HOXYYHIIA 18 JIeAHHKA MeIBexKbero nons OCHOBHBIX XapaKTEPHCTHK —
BBICOTBI IIOBEPXHOCTH, CKOPOCTH JBIDKCHHA, abMALMH — M IPOH3BOJHBIX
— YKJIOHOB, CyMM, Pa3HOCTEi, a Takxke 60j1ee CI0KHBIX QYHKLMHA OCHOB-
HBbIX noJieil. B kauecTBe mipumepa Ha pHC. 3.24 NOKa3aHbl OIS BBICOTHI
TIOBEPXHOCTH 3TOro JiefHuKa 10 (6) 1 mocxe (B) noaswkku 1973 ., none
H3MEHEHHS BbICOTHI IIOBEPXHOCTH BO BPEMs MOABIDKKH (T') M 110J1e YKJIOHOB
TIOBEPXHOCTH /10 (1) 1 mocne (€) HOABIKKH. MinTepecHoi napopManmen
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MoAcHeHWA B TekcTe
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I'nasa 2. Kosebauusa jgeanMKon

CITYXXHT HaJIHYHEe Ha puc. 3.24, T AByX 0COOBIX 30H HYNEBEIX H3MEHEHHUIt
BBICOT (CBET/IBIE YYACTKH) — MEKIY TIOBOPOTOM JI€JHUKA M TIPHTOKOM H
nepen negonanoM. Kak Oyner BuaHO B JaTbHEHIIEM, ¢ TAKMMH 30HaMH
MOXET OBITh CBA3aH MEXAHU3M MOABHKEK JICTHHKA.

Ha puc. 3.25 npencraBieHsl NpOCTPaHCTBEHHO-BPEMEHHBIE MO
JHHAMHKH IIOBEPXHOCTH JieNHHKa Menagexnero 3a 1968—-1991 rr. Ucxon-
HBIMH JaHHBIMH 1S TIOCTPOEHHS TAKUX MOJNEH TOCTYXHIH Npodunu
BBICOTEI TIOBEPXHOCTH 110 IIPOJOJIBHOH OCH 33 3TH TOMBI, KOTOPBIE s
JaHHOTO JIEJIHMKA XOPOIIO KOPPEIHPYIOT C U3MEHEHHAMH TaKOM Xapakre-
PHCTHKH 1O BCel ero mMpuHe. [opu3oHTaIbHag OCh Ha PUCYHKE SBISETCS
TIPOCTPAHCTBEHHON M OTpa)KaeT M3MEHEHHUs yKa3aHHBIX XapaKTepPUCTHK
10 MPOAOJILHOMY MPO(HITIO JIEIHUKA, 2 BePTHKATbHAS — BPEMEHHOM u
TIOKa3bIBACT HX U3MEHEHHS BO BPEMEHH.

Puc. 3.25, a npencraenseT coboil XxapakTep NpOCTPAaHCTBEHHO-Bpe-
MEHHOM THHAMHKH BBICOTHI MOBEPXHOCTH NeaHUKa. Ha HeM BhIensoT-
CA IB€ TOPH3OHTANBHEIE 30HBI, OTPa)karolue MOABIKKH 1973 u 1989 rr.
OTOT PHCYHOK CITYXKHT HCXOIHBIM JUIA KOMITBIOTEPHOTO IIOCTPOEHHS TPEX
IPYTHX IIPOU3BOAHEIX OT HETO PHCYHKOB — 8, 6, 2.

Puc. 3.25, 6 neMOHCTpHpYeT U3MEHEHHE BBICOTH TOBEPXHOCTH JIEA-
HHKa IoJl OT roay. YeTKo BBIpakeHbl 30HBI MOBBIMICHHAS H [MOHHKEHUS
MIOBEPXHOCTH BO BpEM: MOABHXKEK, a TAKKe MPOABIDKCHHE (PpoHTa
aKTHBHM3allHH B MPOLIECCE BOCCTAHOBJICHHS JIEAHHKA B MEPHOJ MEXKIY
NOIBIKKAMH. 30HA HYJIEBBIX H3MEHEHUH BHICOTHI (00BEICHA KPY/KKAMH)
0CTaeTCs MOCTOAHHOM Ha MIPOLOIbHOM npoduie Bo BpeMst 00eHX M0/1BH-
xekK. Panee (Jonrymun, Ocunosa, 1978) 310 MecTo ompenensnoch Kak
«IHHHS IMHAMMYECKOTO PaBHOBECHS» B KOHIIE MOJABIXKKH. Bo3moxkHO,
TMPHYMHA U MEXAHH3M IIOIBIDKEK CBS3aHBI ¢ HEKOTOPHIM CTAIIHOHAPHBIM
(hakTOpOM, NECHCTBYIOLIHM B 9TOM MECTE.

Ha puc. 3.25, 6 moka3aHo IpOCTPaHCTBEHHO-BPEMEHHOE pacnpeaesne-
HHE YK/JIOHA TIOBEPXHOCTH. SIBHO BBIPaKEHHBIE BEPTHKAIbHBIE MOIOCHI
TOBOPAT O CTaOHIBHOCTH BO BPEeMEHH KapTHHEI paclpeelieHis YKIOHa
MOBEPXHOCTH M0 NMPOIOIBHOMY Ipoduito. ITa cTabWIBHOCTE HApYIIAETCS
TOJILKO B MOMEHT MPOXOXKIEHHUs (DPOHTA aKTHBH3ALMH (TEMHas [POJI0ITb-
Has nonoca). Ha puc. 3.25, 2 BunHa kapTHHA H3MEHEHHS YKJIOHA OBEPX-
HOCTH roa ot roxy. PakTHYeCKH PHUCYHOK TTOKa3hIBAECT CMELIEHUE 30H
CKaTHs M PacTsDKEHHA BO BpeMs NOABHKEK U MEPHOJIA BOCCTAHOBIICHHMS.
[MocTostHCTBO BO BpeMEHH H [IPOCTPAHCTBE 30H C OONBIIMMU U MATLIMK
YKJIOHAMH TOBEPXHOCTH 00YCIOBIEHO, MO-BHAHMOMY, CTATHYECKHM
takTopom, — 9TO CKOpee BCero pUreln WM YCTYIIBI JI0¥kKa.

O6nacTu GpoHTa aKTHBU3ALMH HAXOOATCA TaM, TJI€ B Kax bl moce-
JIYOILMH IO/ IOBEPXHOCTD JIGAHUKA MOBBIIAETCS OTHOCUTEIBLHO MTOBEPX-
HOCTH TIpeIBLIYILETo rofa (¢ yueroM abnsmmu). OHHU Beeria npuypodeHsl
K OIHOMY M3 yCTynoB. Takum 00pa3oM, DpOHT aKTHBU3ALHH CMEIAETCS
OT OJIHOTO YCTYTIa K IPYTOMY, KOTOpBIE HABEPHSKA COOTBETCTBYIOT IIEPETH-
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Oam nmoxa. MOXKHO MpeanoNoXKHTh, YTO KaXKIas 30HA JICTHUKA MEXKIY
JIByMsI YCTYTIaMH TIpDH MPOXOKAEHHH depe3 Hee (pOHTa aKTHBH3ALMHU
NOYTH OQHOBPEMEHHO BCH TOABepraeTcs cxaruio. IIpu 3ToM ¢poHT
aKTMBM3ALIMH HE KATHTCS MO Hell B BUJE BOJTHEL, a Cpa3y BO3HHKAET OKOIO
ee KOHIIEeBOIO YCTYIa B BHE PACTYIUETO Bana. ITHM MOXKHO OOBSCHUTH,
1oYeMy pacCTOSHUS, PO eHHbIe (POHTOM AKTUBH3ALUYU B Pa3HBIE FO/IbI,
U (GopManbHO BBIYHUCIICHHBIE 110 HUM CKOPOCTH NepemelieHHs GpoHTa
MOTYT pa3IM4yaThes rofi OT roy Ha IOPSAIOK.

B 3aBucHMOCTH OT BeJIHUUHBI FPATUEHTA YKJIOHA HA YCTYIe Nepexon
(hpoHTa aKTHBU3ALMH Yepe3 OuepeIHOH YCTYI NPOUCXOJUT OHUM U3 IBYX
cnoco0os. [lepBblii — 3T0 MIaBHbIA nepexos GppoHTa yepes yCTyI ¢ YUIH-
HeHHeM o0L1eil 00J1acTH CIKATHs Ha OUepefHYI0 30HY MEXIY YCTYIaMu.
On xapakTepH3yeTcs TeM, YTO BbICOTA HOBEPXHOCTH HO Bceil obnactu
CKATHs MOBLIILIAETCS, 4 HOBAsA 30HA CHKATHUA BOBIEKAETCA B IUIACTUYECKOE
Te4YeHUE CO CKOPOCTHIO, He NpeBbiiatolei 1 a/cym. Bropoii — 310 MHKpO-
NOABHIKKA, T.€. JOKAJBHOE PE3KOEe Mepepacnpene/icHHe Macchl J1bAa,
MNPOUCXOAAIICC B PE3YNbTATC HAKOIUICHHA KpHTH'—lCCKOFI BCIHYHHBI
HAMPSHKEHHs HA yeTyne ¢ 6onpuiuM ykioHOM, Takol nepexon B OTnuyme
OT MEPBOTO XapaKTEPU3YETCH MOHWKCHHEM MMOBEPXHOCTH B ObIBLICH
0o0macTu CkaTHs, MOBHIIIIEHHEM TMOBEPXHOCTH B HOBO#M 00acTH ¢xaTus,
KOTOpasa MOXKET 3aXBATHTHh HECKOJIBKO MOCICAOBATEIBHBIX 30H MEXOY
YCTYNaMH, ¥ IMBIOOBBIM CKOJIBKEHHEM JIbJA CO CKOPOCTBE) 10 4 m/cym.

AHaH3 MHOTOJIETHHX TPOQHIEH BHICOTHI MOBEPXHOCTH W CKOPOCTH
IBIKEHHS JIbJa TIOKa3bIBAET, YTO Ha JICAHHKE CYIIECTBYIOT IO KpaWHEH
MEpE YETHIPE YCTYIa, I1ie MOTYT HaYHHATHCS MHKPOTIOIBIKKH: PHTENb
TI0JT JIEAOMA/IOM, JIBa PHTENS BEHINIE MPHTOKA, YCTYI Yy KOHIIA JICTHHKA.
MHUKpOMOIBHKKH Ha KAKIOM YCTYIIE HMEIOT CBOIO NMEPHOAHIHOCT,
3aBUCANIYIO OT XapaKTepa ycTyla U CKOPOCTH MOCTYIUIEHHS Jbla C
BEPXOBHEB JIETHHKA. MUKPOIIOIBIKKH, HAYHHAIOMINECS OT PHTENS MO
JeqonagoM, HMEIOT Tiepruol 2—3 rofa, H 3TO OOBACHAET NaBHO YCTaHOB-
nenusid (JonrynmH U ap., 1974), Ho moka He OOBACHEHHBIH (aKT, 4TO
CKOPOCTh JIBIDKEHHS JTb/Ia Ha YYaCTKE MEK/TY IBYMSI PHTEIIIMH, HaXOJISIIIH-
MHCS B 7 B 9 kM OT KOHIIA JieJHAKA, IEPHOHYECKH, pa3 B 2 Tofa, pe3ko
Bo3pactaer 10 1-4 am/cym. MUKpOTIONBIDKKA OT HIDKHETO YCTYyIIa, Mepe-
pacTarolias B IOABIXKKY BCEro JeJHUKa, UMeeT IepeMeHHEIH HHTepBa:
1951-1963 (12 ner), 1963—-1973 (10 net), 1973-1989 (16 neT).

Bo3HukHOBeHHE MocneHed MUKPOMOABHKKUY U ee NepepacTaHue B
MOJABHKKY JIETHHKOBOIO S3bIKa ObLIO MPOCNEKEHO JOCTATOYHO AETANBHO
¢ utons 1988 . mo okrabps 1989 r. 3a stoT mepuoa 610 NMPOBEACHO
JeBATh a3p0(OTOCHEMOK, a BO BPeMs MAKCHMATIBHOTO PA3BUTHA MOABMKKH
— ¢ sHBapg mo HKs 1989 1. — npsaMele HA3eMHbIe HAOMIOASHHS 3a TPOa-
BibkeHueM s3bika (Osipova, Tsvetkov, 1991). Pe3ynsrarsl 37010 MOHUTO-
pHMHra npeacTaBieHsl Ha puc. 3.26 u 3.27.

Ha puc. 3.26 (BepxHHMii CHUMOK) XOpOILIO BHIEH BBIYKIBIH Bal
(cucTemMa BaJIOB), PacHoONIOKEHHBIH HHKE MPHTOKA. Beille 3TOro Bana
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Puc. 3.26. AapodoTonsobpaxeHUAa NyNbLCUPYIOLER HacTn negHuKa
MegBexLero Bo Bpems ero noABwmkkn B 1988—1989 .

HaBepxy — chemka 21 mions 1988 r, Maciurab opurvHanbHoro cHumka 1:50 000;
B cepeauHe — 12 man 1989 r., 1:30 000; BHm3y — 22 uioHn 1989 r., 1:26 000
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3.10.89
a 6 V, wfcym

20.04.89

21.06.88

25.03.89

OJ';'L'Ir'JO

Puc. 3.27. lnHamuka negHuka MenBexbero Bo BpeMA NOABUXKM
1988-1989 rr. he oA

a2 — NNaHOBLIe U3MEHEHWA KOHUA A3biKa; 6 — CKOPOCTh NPOABUXEHURA
KOHLa A3blka: 1 — N0 Ha3eMHbIM HabnOeHWAM ¢ UHTepBanom 2-3 OHA,
2 - no paHHeIM ADC

MIOBEPXHOCTB JICHUKA CUIIbHO pa30MTa TPEIIHHAMH, YTO CBHIETEIBCTBYET
0 OBICTPOM IPOJBHIKEHMH TbAA B ITOH YacTH JIEIHUKA, a HIDKE pacioia-
raercs 001acTb OMEpPTBEBLIETO SA3bIKa, €IIE HE 3aTPOHYTas OBICTPHIM
nsrxenueM. K cenrabpro 1989 r. stor Ban mpoaBunysncs Ha 50 m 1 Havan
CIBHIaTh MOPGOIOrHYECKHI KOHEI A3bIKa. BEICTpOE MponBIKeHHE KOHIIA
A3bIKa Ha4asioch BecHoii 1989 1. (puc. 3.26, cpeaHuii CHUMOK), POUCXOIIIIO
C MaKCHMAJILHO CKOPOCTBIO B HIOHE-HIONE (pHC. 3.26, HIDKHHI CHUMOK)
H 3aBepIIMIOCh OCEHbIO 3TOTO XKE Toja.

HcxonHoi NpUYIHHON OIBHKKH, 04€BUHO, CIYKHUT HECTAOHITBHOCTE
HaNpsKEHHUs CKATHs, BO3HUKAIOMIAA B 30HEe ¢ OONBIIMMH TPagHeHTAMH
yKJI0Ha Joxa. Takas Mozenb BOSHUKHOBEHHUS TMOJBHIKKH TEOPETHYECKH
Ovima obocHoBana I. Pobunom (Robin, 1969), Ho Torna ona He Obula
roiepkana TaHHBIMHA HaOmoneHui.

Takum 0Opaszom, Ha OCHOBE PE3yNBTAaTOB CTEpeohOTOrpaMMeTpUYEC-
K0i1 00paboTKH BOCEMH MOCIIENOBATEIBHBIX a3p0(OTOCHEMOK 1 HA3EMHBIX
HaboieHuit 32 pa3BuTHEM NOABIWKKH 19881989 rT. (pHic. 3.27 a)MoxHO
clenars cnefyomume npeanonoxenns. Ilocie Toro kak Ha nepsom Jtane
NOJBHKKH HaNpsAKEHHE CIBUTA Ha JIOKE B palOHE HUIKHEro purens
JOCTHINO, MO-BUAUMOMY, KPHTUYECKOH BETHYUHBI, BecHON 1989 . ¢
3TOr0 MeCTa HAa4yajucs BTOPOH JTal MOABHXXKH — IPOJBHKEHHE Jie-
HHKOBOIO f3bIKA — CHayajla CO CPaBHHUTEIBHO HeOONBIIOH CKOPOCTHIO
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(or 2 10 5 m/cym) B ampene—mae, 3aTeM IIPOM30LLIO0 CTPEMHTEIEHOE
HApacTaHWe CKOPOCTH 0 15 m/cym B koHIE Masi u 110 50 m/cym B nioHe
(puc. 3.27, 6). CTonp BBICOKAs CKOPOCTH Ha BTOPOM ITarne TOABHMKKH
MOkeT ObITh 00BACHEHA NUOO CKOIIOM, MO0 HATHMYHEM BOABI HA JIOKE.

[MpoaBkeHHe A3bIKa COMPOBOXK/ANOCH IOBBIIEHUEM IOBEPXHOCTH
B HIDKHEH 9acTH JIe[IHHKA B IIOHMKEHUeM BBIIIE, TIO BCEH IUIHHE My/IbCH-
pytoneii 9acTy. [ToHIDKeHHE TOBEPXHOCTH BO BPEMSI NMO/IBUKKH HATHHACTCS
¢ THUIOBOHM HacCTH 30HBI My/JbCAlMH, U NEPENOBas BOJHA IOHWKEHUS
TOBEPXHOCTH («(POHT JETPECCHM» — [0 aHAJIOTHH ¢ «(HPOHTOM aKTHBH3a-
IIMH») B TIEPHOJL OIBHKKH CMELLAETCS TI0 JIEIHNUKY CBEPXY BHHU3, KaK Obl
TOBTOPSA MyTh (POHTA AKTHBH3ALIMH U IIPH 3TOM 00pa3yst Y€TKO BBIPAKEH-
HbIE 30HBI YCTYNOB B TEX XK€ MECTaxX, IJic OHM ObLIM MOCIE IpeabIayLieH
NOABHXKKHM. B ClleyiomeM ke rofy Nocjie NOJABHKKH C BEPXOBbEB
Iy/TECHPYIOLIEH YacTH JieHHKA HAYHHACTCS HACTYTIaHKe HOBOTO (hpoHTa
AKTHBHU3ALIMH, U [IPOIECC BOCCTAHOBIIECHHS IIOBTOPSETCS.

Taxum 00pa3oM, yCTyIbI JI0Ka ¢ HEKOTOPbIM KPHTHYECKHM [PajIHeH-
TOM YKJIOHA MOTYT IIPOBOLIMPOBATh PE3KHE CKAYKH CKOPOCTH CKOJIbIKECHHS
JbJIa — MUKPOTIOJIBIDKKH B Onpe/ielIeHHOH 00nacTH J1eIHuKa. MUKpomos-
BIDKKH, CBSI3aHHBIE C JAHHBIM YCTYIIOM, HUMEIOT CBOI IIEPHOAWYHOCTE,
00YCIOB/IEHHYIO KaK XapakTepHCTHKaMH yCTyna (OT KOTOPBIX 3aBHCHT
KOJM4ECTBO IIEpepacpeieieHHONH MacChl Nb/a), TAK B €70 MECTOIOIOXKE-
HHEM Ha IPOIOIEHOM Mpodiie (OT KOTOPOTO 3aBHCHT BPEMsT BOCCTAHOBJIC-
HHS UCXOTHOTO cOCTOsiHuS ). OYEBHIHO, HTO YeM JaJIblle YCTYII OT MeCTa
TOCTYILIEHHS JIbjia M3 (GUpHOBOH 00MacTH, Tem GoJIbILIE IEPHON ITy/ILCAIIHH.

bmmkajinvii K KOHITy J€OHHKA YCTYII IIPH ONpPEAeIeHHBIX YCIOBUAX
BbI3bIBACT MOJBMKKY JIeIHHKA. E¢ HenocpeIcTBEHHON MPUYHHOM CITYKUT
JIOCTH/KEHHE KPUTHYECKOH BETMYMHbI IPATHEHTa HANPHKEHUA CKaTHi, a
MEXaHHU3M TIPECTaBIsIeT co00il rblOOBOE CKONbXKEHHE MO JIOKY HIH
cKolLy, 00pasyioueMycs B HEMOCPEACTBEHHOM OIM30CTH OT KOHIIA JISIHHKA
BCJICJICTBHE AOCTHKEHUS KPHTHUYECKON BEJIMYHHBI HANPSOKCHUS COKATHA.
[MoaBMXKA 3aKAHYMBAETCS B PE3YNbTaTe [OCTEIIEHHOIO TOPMOKEHHS MPH
TPEHHH KOHIIA JIeJHUKA MO JO0KY U CONPOTHBICHHS MEPTBOTO JIbAA,
COXPAHHMBIIETOCA nepe]l KOHIOM JABHKYIIEr0Cs JCAHHKA.

Takoii MeXaHHU3M TOJBMKKH IYICHPYIOILEro JIeJHHKa 0ObACHACT
MHOTHE TIOKa He COBCEM ACHBIE (DaKThI My/TBCAINH 1€ IHUKOB. B yacTHOCTH,
MOKHO OOBSACHUTH MEXAHH3M TAKOI'0 MHTEPECHOTO ABIICHHA, KaK Mepexo]
U3 KaTerOpHH My/ILCHPYIOIIMX B HOpMaIbHBIE i oOparHO. Ecin, Hanpu-
Mep, MyTbCHPYHOLLMET TIETHHK HMeeT TOJIBKO OJJWH BbI3bIBAIOIIAH ITy/IbCa-
LMK YCTYTI Y KOHLA JICTHUKA W B Pe3y/bTaTe M3MEHEHUs KINMaTH4eCKIX
YCIIOBHi BO BpeMs IICPHOIA BOCCTAHOBIEHHS €r0 KOHEIl paHblle CPOKa
OuepeIHON MOABHXKH OKa3ajics BBIIIE YCTyNa, TO MPH COXPAaHEHHH
V3MCHMBININXCS YCIIOBHIA JIEIHHMK NIEPECTAHET OBITH Mynbeupyronmm. Obpartoe
MOKET TIPOM3ONTH, €CIIH HOPMA/IbHBIH JICIHUK B Pe3y/IbTare H3MEHHBLIMXCS
KIMMaTH4ECKUX YCJIOBHH TPH CBOEM aHOMATbHOM HACTYNIaHWH 3aXBAaTHT
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PACHIONGKEHHYIO HIKE TI0 JIOJTMHE 001aCTh KPUTUHECKOTO YeTyTia, UeM ToHEIIe
JIE/THUK, TEM CHITBHEE MPOSRITIETCA BIMSAHHE YCTYIIOB JI0XKA HA MHKPOTIOIBIKKH,
YeM JICIHUK Tofle, TeM Oonee cTaOWIBHOH CTAHOBHTICA €ro JMHAMMKA.

PaccmotpenHas 'UC «Jlennuk Meagexuii» MOXeT OBITH HCITOIB30-
BaHa JUTA OTIEPaTHBHOTO IIPOTHO3a ero noAsuwxku. OHa CIyKHUT mpoobpa-
30M JIOKaJIbHOH 0a3bl JaHHBIX KakK 4acTH OOMbIIOH MISIHOIOTHIECKOH
reOMH(OPMAITMOHHON CHCTEMBI, co3liaBaeMoii B MuctutyTe reorpadumn PAH.

BuiBoAbl U3 KaTacTpodU4ecKuX cobbLITUN
Ha negHuke Konka

[TonBWKKH IMyIbCHPYIOLMX JI€IHMKOB HEPEAKO OCTOKHAIOTCS PSIOM
TIOCNIENCTBHH, PHOOpeTaloIuX KaracTpoduyecknii xapakrep. B stom
OTHOILIEHHH SAPKHI IpuMep naet nenHuk Konka, mexamni B Kazoekcko-
JKHMapalCKOM TOpHOM MaccuBe, — 00BbeKT uccnenoBannii MHcTHTYTA
reorpaduu B 1970-x ropax (Pororaes u ap, 1983). Buumanue k 3Tomy
JeIHUKY OBLIIO CHOBA IPHKOBAHO [10CIE PA3bIrPaBIIMXCSA 3€Ch TParuicc-
KHX cOOBITHH oceHpro 2002 1.

20 ceHta06psa 2002 r. B nonune p. I'enangon B CeepHoit Ocernu
npousonnia Karactpoda. M3 BepXxoBbeB AOTHHEI BRIPBATHCH OTPOMHbIE
MacChl JIbJIa, CMEILAHHOIO ¢ BOAOH M KaMEHHBIM MaTepHaIoM, CTPEMH-
TEIBbHO TIPOHCCIIUCh BHU3 110 JOMMHE, YHHUTOXAas BCE HA CBOCM IYTH, U
00pa30Balk 3aBall, paciliacTaBluKuck Ha BeeH KapMamoHCKOH KOTIOBHHE
nepen rpsaoi Ckanucroro xpedta. BHHOBHHKOM KaTacTpodbl CTa IMyIlb-
cupyromuii geaHuk Kosika, noaBMKKM KOTOPOTO HEOTHOKPATHO MPOUC-
XOIMIH B niponuioM. [lorudiu donee cotin yenoBek. YHHYTOXKCH MTOCEIIOK
Hmxuuii KapManos, 10CTpoeHHbIH CPABHUTENEHO HENABHO Ha JAHE JOJH-
HBI, & TAKKE HCCKOJIBbKO 0a3 oTabixa Ha Oeperax p. [ eHAIOH HIGKE YIIICIb.

Kosika — 310 KapoBO-10TMHHEIH JT€THUK C ACHMMCTPHYHBIM [TUTAHUEM.
[IpaBblii CKaMUCTBINA CKIOH €0 KPYT M TOJHHMACTCS Ha/l JIEJAHUKOM Ha
1200-1500 .m. B BepxHe#t qacTH CKI0Ha, ¢ TpeOHs Ha Bbicotax 4000—
4700 .m cniyckaroTest pa3opBaHHBIE TPEIIHHAMH YYACTKH (PUPHOBbIX MOJIEH
u Bucauue neaHukH (puc. 3.28, a). CHeKHBIC TaBUHBL, 00Basibl GUpHA |
JbJ1a, NPOUCXOAANINE B T€UEHHE BCETO TOJa, CJYKAT HCTOUHUKOM €ro
NMHTAaHHA.

B criokoliHbIe mepUOAbl Mexk 1y NOABMAKKAMH JEIHHK UMEET ITHHY
2600 v w womans 2,47 kv, a BMECTe ¢ BUCAUHMMHM JTETHUKAMHU 3,74 k.
Konerr neaauKa B Takoe BpeMs JexKUT Ha BbicoTe 0komo 3000 ¢ (Tak 05110
MpH cTaOMIBHOM €ro NoNoKeHUU B koHie 1920-x rogos). ThimoBas gacTs
JEIHUKA MOl KPYTBIMU CTCHAMHU LiMpKa noanumaercs 10 3450 v, ITonoras
M JIOBOJJEHO POBHAs MOBEPXHOCTH JleJHUKA 3a0pOHHPORAHA CILTOMIHBIM
MOPEHHBIM HEXJIOM, HCTOUHHKOM KOTOPOIO CITYKHMT 0OMOMOYHEIH Mare-
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Puc. 3.28. Kapta-cxema negHuka Konka u ero okpy»eHus

Mo K.N. Pototaesy ¢ coaBTopamu (1983)

1 — rpaHuua NeJHNKA QO NOABWXKKM, 2 — rpaHULIa NUTaAHWA NegHUKa, 3 — HanpaeneHue
[OBWKeHUA NbAA NOCHEe NOABMKKM (a) M B KOHLIE CTAAUKM BocCTaHoBneHWs (6), 4 — rpaHuua
GacceiiHa negHuKa, 5 — hMpHOBO-NegAHLIe nons, 6 — HanpaBneHwe o6pyLweHUs pupHa
M NbAA Ha NegHuK, 7 — oBnacTb akkyMynauuu, 8 — ckansHoe obpamnexue

pHat, OGMILHO TOCTYNAOLLMIA Ha JIEIHUK ¢ OKPECTHBIX CKAIBHBIX CKJIO-
HOB. Bosee IByX TpeTel MOBEPXHOCTH B 00IAaCTH abIALMK JICIHHKA
TIOJTHOCTBIO 3AIIMINEHB OT TASHHA CIOEM MOPEHBI TONUIMHOW 10 1 M.
Brone Bcero IEBOro Kpas JIeIHHKA TAHETCS BBHICOKMH Bal OGeperoBoi
MOpEHBI, KOTOPBIH MIrpaeT B )KU3HM JIEJHUKA BOKHYIO POJIb, 3aTPyAHsIsA
OTTOK J1bJ1a, IIOCTYTIAIOLIEro ¢ IpaBoro HopTa, BHU3 10 AONHHE.

TaxuM 06pa3oM, CaMo CTPOEHHE JICTHHKA — MAITBIC YKITOHbI M IIEPEYT-
JyGIICHHUS B 7I0Ke, YTIOp CTEKAOLLETO JIB/IA B CACPKHBAIONIHH 1eBbIi 60pT
¥ [OCICTYIONIHii KPYTOi pasBOPOT JIMHHI TOK, IIMPOKas Halla IHpKa ¢
OTHOCHTEIBHO Y3KUM BBIXO/IOM, MAaCCHBHBIN MOJIOTO 3aJICTAOLIMH A3bIK
MACCUBHOTO JIb/Ia C HAPACTAIOLIUM BO BpPEMEHH MOPEHHBIM YEXJIOM, PE3KO
CHIDKAIOIIAM TasHME, — BCE 3TO BHI3BIBACT MOCTOAHHOE MOANDPYKUBAHHE
b3, HAKOIUTEHHE HU30LITOYHBIX MACC U HapacTaloILee HAMPshKeHUe CIBH-
FAlOLIMX CHJI, B MTOre MPHBOASIIMX K TIOIBHXKKE. ABTOPEI MOHOTpaduu
(PotoTaeB u ap., 1983) paccumrany, 4ro B 50—60-X ronax, T.e. 10 MOJBHK-
ki 1969 I, MOCTOSIHHBIN ONOKUTEIBHEIH GanaHc Macchl neaHHka Komka
obecrieqnBan exerofHoe yBeauueHHe ero maccsl Ha 1-1,3 Mt m.
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Puc. 3.29. Nopgsuxka negHuka Konka B 1969/70 r.

XoTs IpH TOCTH/KEHUH KPHTHYECKOH Macchl JIeJHUKA pa3rpy3ka jbjaa
HeHn30eKHa, XapaKkTep ee MoxeT ObITh pa3nuuHbeIM. [loaBuikka 3Toro
JelHHKa, caydnBmnagca B 1969 r., pasBuBanacek nocrencHHo. Hagar
aKTHBHOE MpoJBMKeHUE GpoHTa 28 ceHTAOPS, NTeTHUK 4 OKTA0pS, Tpoxoya
o0BalaMu JIbJa, JOCTUT Kpas JeJHUKAa Maiinu, npoiind 3a mecTb cyToK
1300 M (puc. 3.29). K koHIy OKTAOpSA aKTHBHOCTB €0 PE3K0 ymala, HO B
Hauane HosAOps JICIHUK BO300HOBH MOIHOE HacTymaHHe. OH B3omal
Jie]] Ha KOHIIe COCeIHero JeJHHKa Maliu M 4acTHYHO BTAHYI €ro B
neuxeHue. [loBepHyB BHU3 IO JOJIMHE, ABHKYIIaAcs Macca pa3apod-
nerHoro ybjaa TonmuHoi 100-130 m nepekpsuia BepxHekapMaJoHCKHe
HUCTOYHUKH M, MPOABUTA’ACH O cKopocThio 20—50 a/cym, 3anojiHUNa
BEpXOBbe NONUHBI ['eHaloHa M OCTaHOBMWIACH B Havale sHBapa 1970 .
Ha otMmetke 1975 » Han yp. Mops. Takum obpa3oM, ¢ KoHLA ceHTs0ps
NeAHUK yBennyun jiuHy Ha 4100 v u cnyeruiics Ha 800 .

IMoasmxka 1969 r. focTrna HaubONBLIETO Pa3BUTHS B 3UMHEE BpEMS,
KOTAa KOMHYECTBO Tanoif BoAbl B OacceliHe ObII0O MHHHMATBLHBIM, HTO
ONPEIETHIIO CIOKOHHEIHN X0 cobriTHii. WHO# cuenapuit umena I'enangos-
ckast karactpocda 1902 r., npousmenuas 3 MO, B pa3rap ’KapKoro jera.
Temmeparypa Bo3ayxa BO BiaIuKarKa3cKkoM OKPYTE BO BTOPOH TTOJIOBHHE
HIOHS NPEBBILITATA HOPMY Ha 2,7, B HIOHE H MEPBBIX YHCIIAX HIOJI MTPOLIITH
cuneHble MuBHH. K MOMeHTY mepexoaa B (pasy OBICTPOTO ABHKEHHSA B
OacceliHe TeIHUKA CKOMHIOCH DOMBIIOE KOMMYECTRBO TAOH H IOKICBOH
BOARl. B koHLEe uiOHsA KoHel nenHuka Konka, W3pe3aHHbIH TpelMHaMH,
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Puc. 3.30. KameHHo-nenoBbIi 3aBan nepen rpsaoi Ckanucroro xpebTa

yKe OblT BHICH B Y3KOM yIIENbe CI€Ba OT NeaHHKa Maiimm, u yacTs ero
0bBanuack, 3anpynus Ha Bpems p. [eHanioH, a 3 HroJIs, IpeBpaTHRIIHCH
B IIyJIbITy W3 JIbJIA, BOABI M MOPCHBI, nefaHo# BRIOpOC mpeobpazoBasics B
COKPYLIHTEIBHBIH CeJlb, TPOMYABILMIACS B CYUTAHHEIE MHHYTHI 10 0JIMHE
7o cTBOpa ayyia TMeHMKay, pacIioNokKeHHOro BEICOKO Ha CKiIOHe. JlensHas
IUIOTHHA TIEPEKPBLIA CTOK PEKH, 3aTeM MPOpBaBIIEHCA CelleM.

B 3710 Bpems B BEPXOBBAX JICJIHUK MPONOJDKAI HACTYMATh, 3aII0THUB
JIbJIOM BCe ylllelibe ¥ Habupas Boay. Bropas BoiHa el HOro cens npouuia
6 WI0I4, a HOYBIO MPOM3OIIET HOBBIH BHIOPOC CKONMBLIEHCS B 3aBaje
BOBI. B pesynbrare nHO HOMHHBI 0Ka3a/10Ck MO MAcCoil baa H KaMHel
Ha mpoTsokeHud 9 xou. TommuHa 3aBana mocturaia 50 m, a Ha CKIIOHE
AONMHMHEI B paiioHe BepXHEKapMaJOHCKUX HCTOYHHUKOB OBUTH OTMEYEHEI
CJIENBI «BOJIHbI» MPOLIEIIEro cens Ha BeicoTe 10 100 . HikHsis rpanuia
JIETHAKOBOTO BhIOpOCa OblIa OTMEYEHa Ha MOHME HECKONBKHMH KpyIl-
HBEIMH BaJlyHaMH, K&XIBIH pa3MepoM ¢ HeOOIBIION 10M.

Taxum 06pazom, B 000HX CiTydasx IIOABHKKA Pa3BUBAIACH IOCTEIEH-
HO B HECKOJILKO JTaIlOB, H JIMIIE (HHAT ee ObL1 paznudaHbM. CyMMapHbIH
00BEM Jibjia, BRIOPOIIEHHOrO B JOJMHMHY W 3aCTPSBIIETO BHIIE B y3KOM
ymenbe Konku B 1902 1., ouenen B 100-110 mis A7, a B 1969 1. mepeme-
IICHHBIH NOABMKKOH 00beM nbaa He mpepsian 80 muH M°. O6e tupps
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Puc. 3.31. Cxema katactpochuyeckoro BbiGpoca
neagHuka Konka B ceHTabpe 2002 r.

HE CJIMIIKOM Pa3HATCSA W MOTYT XapaKTepu30BaTh 00beM Macchl, cOpachl-
BaeMO# JICTHUKOM MpH NoaBrKKax. CkopocTb ABHKeHUA (PpOHTA Jibaa
npu npopeiBe gocturaga 60-70 km/yac, a Ha KOPOTKOM IIPOPEIBHOM
ydacTke, BO3MOkHO, U 100 xv/uac.

[Mono6uble katacTpodam 1902 u 1969 rT. moasmkku neaHuka Koixa
npoucxoausiv U npexne. Bee crapoie aynel B KapManonckoii gonuse, B
otnuuMe OT Apyrux nonuH Kapka3a, pacrmonararoTcs HE Ha €€ JHHIIE —
caMoM ymoOHOM MecTe ISl JKHIIBS, TOPOT, BOJBI H TIP., @ Ha CKIOHAX WM
naxe rpeOHsx Ommkaifiux xpedToB (cenenust Tmennkay, Kanu, Crapas
Canuba). 310, 6e3ycnoBHO, CBSI3aHO ¢ M3BECTHOM HACETEHHIO C JABHUX
BpEMEH OTACHOCTBIO 3MIENTHUX JIETHUKOBEIX KaracTpod.
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Puc. 3.32. Nocnegcteua npoweawero B 2002 r. cenn ¢
neaHuka Konka: «BonHeI» BbicoToi Ao 150 M Ha cknoHe

B yxe ynomsnytoi moxorpaduu K.II. Pototaes nanucan: «Cenp
TypOyJIEHTHO-)KHIKOrO THNA MPH emle OONBIIMX CKOPOCTSX ABHKEHHS
cnocoben pocrurars CkanucToro xpedTa M Jake MPOHUKATh B YILEIBE
¢ 00pa3oBaHHEM KPYIHBIX 3aTOPOB. TaKoii cellb 00eCIIeYnBAET 3HAYNTEITB-
HO€ B30€raHHE BOJIHbI HA CKJIOHBI TIPH MOBOPOTAX JOJIMHbI, HHTEHCUBHO
oboramnaercss 06JIOMOUHBIM MaTEPHATIOM CKIIOHOB U TOMMbI, MPEBpalia-
€TCS B BBICOKOAKTUBHbII CMEMaHHEIH celb. OH J0KEH CHIBHO pasrpy-
JKaThed B Ipenenax KapmagoHCkoH KOTIOBHHEI, YacTHuHO CKanucToro
xpebra u ocobeHHO Ha ['3enbckom ydactke» (Pororaes u ap., 1983). Kara-
cTpoha MIMEHHO Takoro maciuraba M Io TAKOMY CLEHAPHIO pa3pasuiach B
naomee p. I'm3ensgon B 2002 . BEu3 no ymenbio Ha 12 kv npoHeccs
BOJHO-TPA3EBOH CeJlb ¢ IIBI0AMH JIbIa, IIPUYHHAS CEPhE3HbBIE PA3PYIICHHS.

31€ck B TEUTOBOH YacTH 3aBaJl HArPOMO3IHIICS Ha JIEBBIN CKIIOH J0/IH-
Hbl He MeHee 9eM Ha 50 m. V cren Ckanucroro xpedta (puc. 3.30, 3.31),
BbIcoTa 3aBana gocturana 100 v. Booms Beei momias! [eHanmona, HauuHas ¢
CaMbIX €€ BEPXOBBEB, PBIXJIbIe OT/IOKEHHS B HIDKHEH YacTH CKJIOHOB ObLIM
copBaHel. Macca cend 1uia no aonube BoxHamu (puc. 3.32), 3axiecTeiBas
Ha CKJIOHBI, OCTaBJLid Ha Bbicote Oonee 100140 v Hax pekoit IbIObI b1
M KAMEHHOTO MaTepHaia.

Camasi HeOXuJaHHAS KapTHHa OTKPBIJIACh B LIMPKE JCOHHKA Konka.
OKaBaJ]OCB, YTO JIEAHHUK «YIIEI» H3 CBOCTO BMECTHIIHMILA MOJHOCTEBIO,
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Yactp 3. TnobaabHble M3MCHEHUsSI U CyAbOa JTeHHKOB

Puc. 3.33. O6HaxeHHOe NnoXe nNegHWKa
Konka (BBepxXy cnpaBa) nocne ero cxopga

0CTaBHB 0OHAKEHHBIMH CKAJTEHOE JIOXKE, BHYTPEHHMUIT CKJIOH JIEBOH MOPEHBI
H TIPOJONBHbIH YCTYI OTPBIBA CHEKHO-JIEAAHBIX TOJI BIOJIE MOAHOXKHS
paBoro, nutaroiero dopra (puc. 3.33). Takoro He cy4anoch €1 HATIE
B MHpe, Tem Gosiee 4TO JeIHHK HE OBLT BHCAYMM, @ pacloyaraics B
[IMPKE ¥ UMeN HeDOJIBbIIOH YKIIOH TOBEPXHOCTH — Nopsjika 7-9°.

CoBepIIEHHO OYEBUAHO, YTO MOAOOHOE MOITIO CAYYHThLCS JIMIIb IIPH
HAKOIUIEHHH TOJ JNE€AHMKOM OO0JBIIOTO KOJIHYECTBA BOABL. TakoMy
HAKOIUIEHHIO CIIOCOOCTBOBAIO AHOMAJIBHOE TASHHE JIHJA M CHera B BBICO-
KOTOpHO# 30He KaBkasa B TeueHHe MpPeIIICCTBOBABLIMX HEThIPEX JIET,
YTO OBUIO BEI3BAHO TIPOAOIKUTEILHBIMH NIEPHOIAMH C BRICOKUMHU TeMIIe-
paTypaMH BO3IyXa B YCIOBHSX POJIOJLKHTEIBHBIX yCTONUMBBIX AHTHITHK-
noHoB. To 1eTo 6b1710 0CODEHHO NOXKIUIMBEIM, TAaK YTO B OacceiiHe eTHHKA,
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U 0COOCHHO B PHIXITBIX TOMILAX, HAKOMMIOCH HEOORIHO MHOTO BOARL Takoe
o0MIIME BOIBI HA OKPYIKAIOMIMX CKJIOHAX H B TOJIIE CAMOro JIeJHHUKA
MOATOTOBHIIO JIEAHUK K JATbHEHIIEMY KaracTpo(HYecKOMY Pa3BHUTHIO
COOBITHIA.

Onnaxko, cyas 10 NpONUTBIM COOBITHAM, PE3KHME MOABUKKY JIeTHHKA
Kosnka npoucxoaunu paseiie gepe3 60—70 net, a B 3TOM clIydae IOCIe
TIpeaBIAy el MOABIKKH TIPOLIO UL HeMHoruM Oostee 30 netr. OqHako
nepuoa B 70 1eT MexIy MOABWKKAMH HElb3sl CUMTATh aDCOJIIOTHO 0C-
TOBEPHBIM, TI0TOMY 4T0 B 30-40-¢ 10161 HabmoeHUH 3a JICTHUKOM He OBLIO, 1
YTO MPOMCXOIIIO B TO BPEMS, KaK M BO BTOpo# nosioHHe XIX B., HEH3BECTHO.

B kawectBe npu4uHBI KatacTpodsl B fonuHe p. Kapmanon MHorue
IoCYUTAIN 00Bal JibJia B BEPXOBBAX jTeannka Konka, 3apuKCHpOBaHHEBIH
NpH TIepBOM ke oblere mocie ero noABMKKH. OQHAKO AJNBIMHHCTEL,
NoOBIBAaBIIKE 34€Ch B KOHIIE HIOHS H B KOHIIE aBTyCTa, ObUIM OPaXKEHbI
He MpeKpaaBIMMUCs 00BaJIaMU TOPHOH MOPOJIBI U BUCAYEro Ibaa. Crosn
HENpPEPHIBHBIH IPOXOT, H CKIOH MeHANICsA OykBanbHO Ha rnasax. Tak 49To
00BaJIbl HAYaIMCh 33010 0 IOIBHXKH, M OOpBIB NbJa, 3aMEYEeHHEIH
Ha rpe0OHe, copMUpOBalICs He 3a OIHH pas.

Ha xocMuueckom cHuMKe, cienadHoM 13 aprycra 2002 . komanaupoM
MesxnyHapoaHOH KocMuueckoi craHiuy B. Kop3yHom, BuiHa cepust U3
4-5 nyrooOpa3HEIX BaJOB, CIEAYIOMIHX IPYT 3a IPYTOM Ha MPOTHKEHUH
0,5 ku. Bo3MOXHO, 3TMM yXe OTMedalics aKTHBH3HPOBABIIHHCA (POHT
neanuka. OdeBuansl, moOsiBaBLIMe HA JeIHHKe Konka B aBrycre u
ceHTs0pe, OTMETHITH MOSIBJICHHE HOBBIX 03€p OJIH3 KOHIIA JIETHAKA U CBEKHI
CXOJI HECKOTBKHX OONEBIIMX Ceneii, B TOM YHCIe HIYIIMX CO JIBIAOM H3 YILEIbs
Konxu. Bee 9T0 noarsepkaaer Mbicib 0 OOMBIIOM KOMHYECTBE BOMIbI, CKO-
NHBLIEHCS MO JISIHAKOM H ChITPABLICH PEIaoNIy 0 PONb B CPBIBE JIEAHMKA.

BpeMms H IPOJOKHTENBHOCTE KAaTacTPO(bl H3BECTHBI JOCTATOYHO
To4HO. 20 cents0ps B 20 9 08 mMuH Ha Beex ceicMocTaHIMAX CeBepHOI
OceTnu OTMEYEHB! KOJICOAHHA, HE XapaKTepHble A 3€MIIETPACEHHH;
OHM MPOJIOJDKAITHCH 0KOIO 3,5 MuH, a B 20 4 13 MHH 3a()HKCHPOBAaHO paspy-
menue JIDI, npoxomsmeit gepe3 nonuny p. lenannon. TakiuM obpasom,
JefiHBIE MacChl MpomutH 12 kv 3a 4—6 MHH, T.e. CKOPOCTh BA3KO-TypOy-
JIEHTHOTO MOTOKA, COCTOSBILETO W30 IbJa, KAMHEH H BOJIBI, CYLIECTBEHHO
npesbicuna 100 x/uac.

Me1 He 3HaeM, Hackoabko K 2002 1. OpUIa MOATOTOBNEHA MOIBHKKA
TI0 CPABHEHHIO C MPEbLIYILUM IIEPHOIOM, HO TpoiLio yxke Oonee 30 et
[TynecHpYIONIHE JISAHUK 110 IPOIIECTBHIO TAKOTO BPeMEHH, 6e3yCII0BHO,
HAXOIMIICA B HEYCTOWYHUBOM JMHAMHYECKOM cocTosHuH. [lepronudHocTs
€ro MOOBHKEK COXpaHsSeTcs B HEM3MEHHBIX YCIOBHMAX, TOIAa KaK IOX
BIIMAHHEM CHIBHBIX BHEILHUX (JAKTOpPOB, B IKCTPEMANBHBIX CHTYAIHAX,
00beM KPHTHYECKOH Macchl, IPH KOTOPOH CABHTAOIKE CHIIBI IPEOHoIe-
BAIOT TOPMO3SANIHE, MOXKET ObITh H HHBIM. B 1aHHOM Cily4ae B JICTHHKS
HAKOITHIOCH OTPOMHOE KOJTMYECTBO BOIBI, CTABILEH CIYCKOBBIM MEXaHH3-
MOM moaBHkKd. OUeBHIHO, BOJA «OTOpBAJIa» JIEAHHK OT JIOKA, U OH
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OYKBAIbHO «IpoieTe/» HeCKOJIbKO COTEH METPOB, a 3aTeM IIpEeBpaTHiICS B
MOLIHBIH BOJTHO-JI[JOBO-KAMEHHBIH Cellb. YK€ B CaMOM IPOLIECCE TBIDKEHHS
ceJis [0 IOJTMHE B HEM IPOTPECCHPYIOIIIE YBETHUHMBAIOCH COJIEPKaHNe BOMIbI, B
TOM YHCJIC ¥ B pe3ylIbTare BBIACIEHHs OOMBIIOT0 KOTMYECTBA TEIIa MpH
BHYTPEHHEM TPEHHH OOTIOMKOB, YTO TJIaBHIIO TIEPEHOCHMBIH NE]l.

EcTb 1 eme onvH 9pe3BbYaiiHO HHTEPECHBIH (AKT. B THLUIOBOM YacTH
MyCTOH NeJHHUKOBOM Halld 0OHapyKeH CHIBHBIN 3alax CepoBOAOpOJa.
Brixon raza HacTOJNBKO HHTEHCHBEH, YTO 3/1€Ch MOYTH HEBO3MOKHO
IbINIaTe. B nupke mocie cxona eIHMKA MOCTOSHHO BUCHUT 00Iako napa
H ra3a, XOpoIIo BUIHOE Ha CHAMKaX. M 3ToT daxT, n akTHBHO paspyiaro-
IIUHCS pacIONOKEHHBIH PAIOM CKJIOH, BO3MOXKHO, €CTh CIIEACTBUE BYJIKa-
HHUYEeCKUX MpOsBIeHHH, Bens Kaz0ek — 310 qanexo He MoTyXUIMii By/KaH.
B TakoMm ciryyae MOXKHO IIPEAIOI0KHTE H 0COOBIE TEPMHUYECKHUE YCIOBHUS
MOJ JeJHUKOM, BBHI3BaBIIWE JOHHOE TasgHHE W oOpa3oBaHHME BOJIHOI
NOJYIIKH Ha €ro JIOXKE, YCKOPHBIIEH CIBHUT JIEIHHUKA.

Takum 0Opa3oM, NpUpo/a 3TOH JIeTHUKOBOH KaTacTpo(sl YUCTO IIIA-
uManbHag, 0onee Toro — 00bIYHAS IS STOH TONMHHEL, IJIS 3TOTO JIETHHKA.
Ho 10, utro 0oHa OblTa CIOPOBOIMPOBAHA paHBIIE BPEMEHH H JOCTHITIA
KOIIOCCanbHOro Maciutaba, o0yCIOBIEHO CIOXKHBIIHMCA KOMIUIEKCOM
(akTOpoB: HEYCTOHUYHUBHIM JUHAMHYECKHM COCTOSIHHEM JICHHKA, YKE
HAKOTIMBIIIEro Maccy, OMM3KYI0 K KPUTHUECKOH;, MOMIHBIM CKOIUIEHHUEM
BOJBI B JICJIHUKE W M0OJ] JIEAHUKOM; 00BaTaMH IIbJa U TOPHOI MOPOIH,
CO3JIaBIIMMH TI€PErpy3Ky B ThIJIOBOH YacTH JIeTHUKA H, BO3MOXKHO,
BYJIKaHOTEHHBIM (haKTOpOM (KaK CKa3aHO BbIlle, B TRUIOBOH 4acTH IyCTOH
JIETHAKOBOH gain oOHAPYKEH CUIIbHBIN 3amaxX cepoBOIOpoOIia, — B ITUPKE
MIOCTIE CXOMIA JICHHKA MOCTOSHHO BUCUT 00J1aKo napa U raza). Uto kacaercs
KpyTHOro 00Bana, 0 KOTOPOM MHOIO T'OBOPWJIOCH B IEPBBIC JHH IIOCIE
KaracTpodsl, OH MOT HIMETH JAONOJHUTENBHOE, HO He pellatollee 3HauCHHE.

B maHHOM CITy*™ae POH3O0IIIIO CTIOKHOE MPHPOJIHOE SRNEHHUE, O0bEIMHUBLIIEE
TIOJIBIDKKY JIeTHHKR (glacier surge) v eHUKOBY1O NaBuHY (ice-rock avalanche).
Iporro3 Takux sSBNCHHI B HACTOAILIEE BPEMst MPAKTUHECKH OTCYTCTBYET, MOXHO
TO/IBKO YCTAHOBHTH MX HATIHHHE 1 KapTOTpaupoBaTh 30HBI ONlacHOCTH. Bmecte
C TeM CITyUHBIIHECs COOBITHS CTABAT BHKHEHIITYIO POQieMy — OpraHH3aliio
CHCTEMBl MOHHTOPDHHIA ONACHBIX JIEAHHKOBBIX M APYTHX MPHPOAHBIX
CTUXHHHBIX ABICHHH, YacCThI0 KOTOPOH MoOrna OBl CTaTh Ha3eMHO-
BO3IYIIHO-KOCMHUYecKas cITyx0a HabmrooeHi 3a ONaCHEIMH MMPHPOAHBIMU
H IPUPOHO-TeXHOTCHHBIMHU SBJICHUSAMH, O KOTOPOH FOBOPHIIOCE BBILLE.

MHUHHCTEPCTRBO MO Ype3BbluaiiHbiM cuTyaruaM Poccuiickoit @enepa-
MU YCTIEMIHO «pa3rpebaeT 3aBabi» M0cie CIy4aromumxcs Karactpod i
BOCCTAHABITMBAET Pa3pyLLIEHHOE, HO 331a4H ero Oe3yc/I0BHO TOJDKHBI OBITh
ropasno wupe. OHO IOKHO He TOIBKO OOPOThCs € MOCIEACTBHAMH YiKE
TIPOMCIIEAUINX KATACTPO(), HO HANAMMTH CIIYXKOY HX NPEeTyTPEKICHUST U
NpOHIAKTHYECKUX AEHCTBHUIA, a 1 ITOro B cHcTeMe MUHHCTepCTBa
crenoBasio Obl CO34aTh Pa3sBEpHYTYIO Ciyx0y MOHHTOPHHTA C HECKOIb-
KMMH MECTHBIMH LIEHTPaMH B HauOoJiee OMAacHBIX PErHOHaX.

Mmasa 3
rMAUUONOrMYECKUA NPOIrHO3

ByayLwiue U3MEHEeHUs KMmaTa 1 negHuKu

CClieI0BaHH PANIA KITHMATOJIOTOB M Ie0JI0roB NPUBOIAT K BRIBOLY

0 BEPOATHOCTH TI00AILHOTO TTOTETINEHHs KIMMATa B ONIKaiime

50 mer B pe3ymbTare eCTECTBEHHOTO TEMIIEPATYPHOIO TpeHIa H
MapHUKOBOTO d(dexTa ra3oB, HaKAIIHBAKOIMXCA B aTMocdepe BerencT-
BHE CXKMIAHWS MHUHEPANBHOTO TOIUTHBA. 3aKIHOUEHHE O MPEeCTOSIIEM
NOTEIUIEHMH KIMMaTa 6a3upyeTcs Ha MPEICTABISHHH O BBICOKOH TyBCTBH-
TEMBHOCTH TEPMHYECKOTO PEXKHMA 3EMITH K H3MEHEHUAM KOHLEHTPALHH
MAPHUKOBBIX ra30B B aTMOC(eEpe, a TAKKE Ha AOMYIIEHHH, YTO HEIHEIIHSAA
TEHIEHIIUA POCTa MOTpedIeHHs MUHEPAIBHOTO TOILIHBA COXPAHHTCA B
OmpKaiimne AeCATUICTHS.

3a KOHIICHTPALHEH YIIeKHCIIOro ra3a B arMoc(epe yKe Ha NpOTsKe-
HMH MHOTHX JIET BEAyTCH CrielualibHble Habmonenus. ITo nanneiM obcep-
Batopuu Ha Mayna-Jloa (I'aBaiickue ocTpoBa) H Ha IOxHOM nostoce, a
TaKXe 0 KOCBEHHBIM CBH/IETENBCTBAM, OHA MIOCTOSHHO YBEIMYMBAETCH,
TMPHUYEM TEMII €€ HapacTanus Toxe pacteT (puc. 3.34). 3a 100 ner, npen-
mrecTBoBaBmHX 1958 1, 3Ta KOHIEHTpanus BeIpocna Ha 12%, a 3a mocne-
nyronrie 20 et MOBBICHIIACH eute Ha 6%. CpenHss atMmocdepHas KOHIIEHT-
paus B KoHIEe XX B. COCTABIIsIA OKOJIO 355 ppmy (MUIUTHOHHBIX YacTe,
o o6bemy) wrt CO,, 1770 ppby (MIWLTHAPTHBIX 9acTeH, Mo 00beMY) A
CH,, 310 ppbv mns N O, Torza Kak HEmocpe/CTBEHHO MEPE HaalIoM
3HATMTENBHEIX anrpononennmx IMHCCHH coJiep)KaHue Ta30B ObLI0 OIH3KO
Kk 280 ppmv nna CO, u x 700 ppbv s CH,.

Takum obpazom, 3a nocaenHue 200 neT KOHIEHTPALHS TAPHHKOBBIX
rasoB Beipocia: o CO, — Ha 70 ppmy, unu Ha 25%, no CH, — na 0,75—
0,80 ppmv, wu Ha 100%, mo N,O — Ha 0,30-0,35 ppmv, ik Ha 8-10%.
IMocnenuue 3HaUeHUs — TO TPAMbIC YKa3aHHS HA yBeJIM4YEHHE KOHIICHT-
PaIMH JBYOKHMCH a30Ta 32 HCTOPHYECKHH NEPHOI, KOTOPEIE XOPOLIO COTva-
CYIOTCS C JaHHBIMU O MacIITabaxX CKMTaHHMs MMHEPAILHOrO TOILTHBA.

I'padmky KOHUIEHTPaALKH NAPHHKOBBIX I'a30B XOPOILIO COMMACYIOTCS €
POCTOM HaceneHust 3eMiH, KOTopoe, KaKk H3BeCTHO, 3a Te xe 200 mer
YBEJHYMIIOCH B 5 pas, ¢ 1 no 5 muipa, a B Havane XXI B. npHOmKaeTcs K
6 mapa. Takas cOrnacoBaHHOCTb, KOHEYHO )K€, HABOJMT Ha HEBECEIBIC
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Puc. 3.34. YBenuyeHue koHueHTpauun CO, n CH, B atmocgepe
€ AOMHAYCTPHANBLHOINO BPEMEHN NO 4aHHbIM NeAAHbIX KePHOB
(Touku) M NPAMEBIX U3MepeHMii B aTmoctepe (MUHKK)

MBICJIH — MBICJIH O TOM, YTO POCT HAPOIOHACEIECHH IPUOIIKAET YEI0BE-
YECTBO K 9KOJIOrHYECKOii karacTpode. PacTyT motpeGHOCTH B IPOMEILILIEH-
HOH M CENbCKOXO03AiICTBEHHON NMPOOYKLWH, B TPOM3BOICTBE JHEPTHH H
Pa3sBHTHH TPAHCNOPTA. A 3HAYHUT, PACXOOYIOTCS PECYPCHI, peobpasyercs
OKpYarolllas 4eJI0BeKa cpena, MHOXKAaTCA TBEPABIE, JKUAKHUE U razoobpas-
HbIE 0TXOABL. 1, BEpOATHO, BCE-TaKH ITIaBHOE 3710 HE B CAMHX ITHX (PaKTax,
a B HEOCTaTOYHOM KOHTPOJIE 33 HUMH, B JKOJIOTHUECKOH OecrevyHOCTH
JKHBYIIMX Ha 3eMile JTIOICH.

NHcTpyMeHTalIbHBIC H3MEPEHHS METEOPOIOTHYESCKHX IEMEHTOB Jal0T
JeTaTbHYI0 KapTUHY KoleOaHHH KIMMaTHYeCKUX, B TOM 4HCIIe TeMIepa-
TYpHBIX, ycioBuii CeBepHoro nomymapus 3a nocieanue 100 ner. Ouu
CBHIETENBCTBYIOT O TOM, 9T0 KoHell XX B. ObL1 OTHOCHTENBEHO XOJIOHBIM,
a Hayano XX CTOJETHS XapaKTepH30BaJOCh MOTEIUICHHEM, JOCTUTIINM
cBoero MakcuMyma B 1930—40-e rogsl. [Tocne sToro Bozo6nanana TeHsieH-
1WA K TIOXOJIOAaHHI0, KOTOpas COXpaHsalack Ha mporsikeHHH 60—70-x
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Puc. 3.35. MHOroneTHui xof roaosbiXx Benu4uH B 1900-1980 rr.

1 — aHOManuKu TeMnepaTypbl Bo3AyXa At B WWPOTHOI 30He 87,5-72,5° c.w;
2 — OTHOLEeHWEe NPOAOCIKWTENBHOCTH 30HANBHLIX NPOLECCOB K MEPHMAMOHAlL-
HbiM, 3/M; 3 — QONA HACTYNaloWMX W CTauMOHapHLIX negHukos Leeiuapumn ot
ux obwero Konu4yecTea, %

rozoB. ITom00HbIH X0 AHOMAITHI TEMIIEPATYPhI BO3IyXa CBA3aH CO CMEHOMH
NPOAOJDKHTETBHOCTH 30HAJIIBHBIX H MEPHIHOHAIBHBIX MPOLECCOB B
arMocdepe, — OTHOCHTE/IBHBIA POCT 30HAIBHBIX MPOLECCOB NPUBOINT K
CYIIECTBEHHOMY TOTEerUIeHuro (puc. 3.35).

I'mo6GanbHBIM H3MEHEHHSIM TEMIICPATyPhl COOTBETCTBOBAJIM H KoJieba-
HUs neauukos. Ilepsas monoBuHa XX B. Obl1a NepHONOM COKpaLIeHHS
JIETHUKOB, MK KOTOporo npuuiencs Ha 1930—40-e roapl. B nocneayrommit
HEPHOM MUTAHHE JICTHHKOB CTANO YIy4YIIaThCA, MOABHIACE TeHACHUMA K
HX CTaOWIM3ALIMH B POCTY, B Psifie TOPHBIX CTPaH YBEIHYEHHE MACChl CTAJI0
XapaKTepHO# 4epTol OOTBITMHCTBA JIeJHUKOB. Tak, B XOpOIIO H3y4eHHbIX
Ascrpuiickux Ansnax B 1965 r. Hactymano 30% neanukos, a B 1975 1.
YHCI0 HACTYNAKIIKAX JIGAHHKOB BO3pocio A0 58%, Toraa Kak Ha
TIpeINIeCTROBABIIEM KJIMMAaTHYECKOM JTane TaMm pe3ko npeobnanaiy
OTCTyMaloIMe JICTHAKH, 1075 Kotopsix B 1920 r. cocrasuna 30%, a B
1952 r. npubmusunace k 100%.

329



Yacts 3. I'moGabHble H3BMEHEHHS W CY/ib0a JCIHUKOB

2000

1900

100

1800
200

1700

1600 -ﬂ----E

[ 5 — 400
1500 |———— éi _____________ 2___

=1 500

T
a
1400 ——————- =1 -

3 i
EzréI > 600

300

[oapr 1.3,
Hasaj

Aer

| = 2
1300 |———- = = A - S
| By < ~ 700
1200 ______.P,Zi _____________ 2____
1 |
30 .29 28 —— g
6180,0/00

Puc. 3.36. Liuknuuyecknue M3MeHeHUA naneotemnepaTtyp ceBepo-zanagHon
FpeHnangumn 3a nocneaHve 800 neT No W3OTOMHO-KMCNOPOAHLIM UCCNeno-
BaHWAM negQAHOro KepHa co crtaHuuu Kemn-CeHuypu

Mo (Dansgaard et al., 1971)

A-nepuoauYHOCTL M pazMax KonebaHWin M30TONHOrO COCTaBa NEeARHOro KepHa;
B — cuHycouaa, annpoKCUMUPYIOLLAA X0 KonebaHuii naneoTeMnepaTyp

OnHako MHCTpYMEHTallbHble MeTeoHaOmoneHusa 1 HaOmoneHus 3a
KoJ1e0aHHSIMU JIeIHHKOB NIPAKTHYECKH HE BRIXOJIAT 33 MPEIEITBI ITOCIIETHENO
cronetns. Ho cymectsyer MeToa peKOHCTPYKIHMH NaJIeOTEMIIEPaTyp,
OCHOBAHHBIH Ha H30TOMHO-KHUCIOPOJHOM 3aHANTH3€ JIEASHOrO KEepHa U3
CKBaKHH, IPOOYpeHHBIX Ha MOIAPHBIX IEAHHKOBRIX muTax. Meron 6azu-
pYETCS Ha SKCIIEPHMEHTAIIBHO YCTAHOBIEHHO CBS3H MEXIY TEMIIepaTy-
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paMH BO3/LyXa, TIPH KOTOPBIX BHITIATAET CHET, M OTHOCUTEIbHBIM COlepIKa-
areM TsokeIbix (*0) u sterkux ('°0) H30TOMOB KHUCIOPONA B CHEXKHBIX
kpuctamiax. Creneds oboramieHus MOCTEIHUX TSHKEIBIMH H30TONIAMH
NPONOPIHOHANTBHA TEMIIEPATYpe, B CBA3M C ueM cooTHomrenue '*O/°O B
TMPUHIIKIE MOAeTCs EPEBOLY B IPAIyChl U MOXKET CITy)HTh CBOEOOpas3-
HBIM TIAJIEOTEPMOMETPOM. DTOT METOII AAeT OOBLEKTHBHY0 KAPTHHY €CTECT-
BEHHBIX QIyKTYalUi IT00aIbHBIX TEMIEPATyp 33 MHOTHE THICSEIeTH .

JleranpHas uH(OpMaIHs 0 NaJeOTEMIIEPATypax MojTyueHa o KEpHy
U3 CKBaXHHBI co cTaHIMn Kemn-CeHdypH, pacrooXkeHHOH Ha CEBEPO-
samajie 'pernanckoro neanukosoro mura (Dansgaard et al,, 1971). B
BepXHEH YacTH KOJIOHKH 3TOT0 KEPHA, OXBATHIBAIOMICH NEPUO ITOCTIEAHUX
800 1eT, yeTkO BBIpaKeHO 10 [UKIOB M3MEHEHMH H30TOIHOrO COCTaBa
dupHa U JbAa, NPUYEM UTHTEIBHOCTh KaX/IOro M3 yKa3aHHBIX IMKIIOB
Bapbupyet ot 50 10 100 7eT, cocrasiuisa B cpense 80 et (puc. 3.36, A).
Cyas o 9THM JaHHBIM, CpeiHMH pasmax (QIyKTyauwui TeMmreparyp
BO3ayxa Ha 75-80° c.m1. cocTasnan 1,7°.

['apMOHHMYECKHH aHAJIU3, TPOBeIeHHEIH B. [laHCropoM ¢ coTpyIHHKa-
MH, MOKa3all, 4TO XOJ YKa3aHHbIX (IyKTyauuid yIOBICTBOPUTEIBHO
anmpOKCHMHPYETCS KPHBOH, KOTOpasl OIyYaeTCst CII0KEHHEM CHHYCOHA
¢ nepuogamu 80 u 100 net (puc. 3.36, B). IlonyueHHas 110 TPeHNIAHICKAM
JIAHHBIM KPHBasi MO3BOJILET MPOTHO3UPOBATE €CTECTBECHHBIN X0OJI H3MEHE-
HUii Tno0alBHBIX TEMIEpaTyp B OyAylIeM IyTeM 3KCTPAnoJsLUH €€ TI0
KpaiiHeii Mepe 110 koH1a epBoit yeTsepTn XXI B. [lo-BHAMMOMY, BCIEN
3a moxosofianueM knumara 60—70-x rooB Hagancs 40-I€THHI NOTYITHKI
KIMMaTiueckoro noremwieHus. [1pu nepeBozie naneoTeMIeparyp ceBepo-
samazHoit [pernanmu B cpeiHme rmobanbnble (kpusas 1 Ha puc. 3.37)
BEJIMHHBI TIEPBBIX JIOTDKHBI OBITH yMeHbILICHE! B 4 pasa (Broecker, 1975), 4ro
COOTBETCTBYET KOXD(HIMEHTY <«TIONAPHOTO YCHISHUS» I IApOTh! 75-80°,
HOMTYHEHHOMY TI0 MaTepHa/iaM METEOHAOIIONICHHH 1 IAHHBIM MOZICTIMPOBAHMS.

Kpusas 2 Ha puc. 3.37 orpaxaer 3 ekt BO3aeHCTBHA aHTPOIOTCH-
HBIX (JaKTOPOB, CPEIU KOTOPHIX, IO €AUHOYIIHOMY MHEHHIO KITHMATOII0-
OB H T€0JIOTOB, CYIIECTBEHHYIO POJIb MOKET HTPaTh YBEIHYCHHE KOHIICH-
tpamun ek ¥ CO, B atmocdepe. ITa KpHBas paccuMTaHa Ha OCHOBE
caeyronmx Aomymennii: 1) 50% Beek yrIeKucnoTsl, BbLICISIOIIEHCS IPH
C)KHTAaHHM MHUHEPaIbHOro TOILUTHBA, OCcTaeTcs M Oyaer B OmvkaiiieM
Gyaymem ocrasathes B arMocdepe; 2) pocT HHTEHCHBHOCTH COKUIAHHSA
torwmBa B 1960—1975 rr. coctamsn 4,5% B rof, a nocie 1975 . 6ymer
IepKaThes Ha ypoBHe 3% B roz; 3) kaxaomy 10%-Homy npHpOCTY colep-
xanusa CO, B armocdepe COOTBETCTBYET MOBLIILICHHC cpeHei r1o0ansHoH
temneparypsl Ha 0,3°. Kak cneayer u3 puc. 3.37, 9Ta KpHBas HMEET napa-

fonuueckyio popmy.

MDaKTHYCCKHI POCT CPEIHUX TEMIIEPATyp BO3IyXa JEMOHCTPHPYETCA
KpHBOii 3, OJTY4EHHOI U3 CIIOKEHHs KPUBBIX 1 1 2. JTa KpHBas MOKasbl-

*[ToapoGHee cM. B TpeTbeif JacTH NEPBOI KHATH 3TOTO IIECTUTOMHHKA.
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Puc. 3.37. MnoBanbHbIe M3MeHeHUA TeMnepaTypsbl 3a 1800-2050 rr.
Mo (Broecker, 1975), ¢ ynpoweHnamu

1 - ecTecTBeHHbIE TeMNepaTypHbLIE UMKNbI; 2 — M3MeHeHUA rnoGanbHoM TemnepaTyp.l
gﬂwm“e napHukoBoro agdekta CO,. 3 — cymmapHLIi achdpekT nepsoro u BToporo
aKTOpOB

BACT, YTO IMABHBIM (haKTOPOM HOTEIIEHNs, HabONaBIIErocs B TIEPBHIE
40 ner XX B., OBUT €CTCCTBEHHBIH TEMIEPAaTYpPHBIA TPEH, TOTAa KaK
BKJIaJl, BHECEHHBIH B [IOTCIUICHHE APHNKOBBIM d(pdextom CO,, He mpeBbI-
wan 20%. B untepsane nocnenyonwx 40 et paccMarpuBaemas KpuBas
MIOBOPAYHBAET KHU3Y, CBUICTEILCTBYS O TI00ATEHOM IIOXOJI0AaHHH; B 3TO
BPEMS TPOUCXOAMT AalbHEHIIHA POCT KOHIECHTPAIlHH YIJIEKUCIIOTH B
arMocdepe, 0HaKO CBS3aHHOE ¢ HUM YeThIpexkpaTHoe — ot 0,1 1o 0,4° —
TIOBBIIIEHHE TEMIIEPATYPHI C JIMXBOH MOJABIAIOCH €CTECTBEHHBIM TEMIIE-
PaTypHBIM TPEHIOM, 3HaK KOTOpOro OwlT oTpHIATenbHbIM. Hakomel, B
crenyrowuii 40-netauii nepuon, T.e. ot 80-X ronos XX B. 10 KOHIA TEpBOit
4gerBepTd XXI B., KOrIa HeJABHUH MOMYLHKI €CTECTBEHHOTO IMTOXOIOJAHHUA
CMEHMJICS 04epeHOH hasoi moTeruienns, a napuukossii sddext CO,
eme Oonee ycHaMICs, cpeaHHe TIOOANbHBIE TEMIEPATYpPBl BO3PACTYT
OpuOIM3UTENBHO Ha 2° U NOJHMMYTCA 10 YPOBHs, KOTOPBIH HHKOIA He
JOCTUrancs 3a nocueanee ToicayeneTne. M eciu norpebnenie MUHEpab-
HOTO TOM/IMBA HE OyJeT pe3ko COKpalleHo, TeMIeparypa OyleT pacT u
Janee.

O‘{eBHI[HO, YTO NpeacTodauice MOBHILISHHE rmo0aTBHBIX TEMIIEPATYP
OTPa3HuTCA Ha PEXHUME U pasMepax JICTHHKOB, a Yepe3 HUX — H Ha COOTHO-
HIEHHH 3alacoB BJIArH, COACPKAIIHUXCA B OCHOBHBIX PE3€pByapax BOIbI
Ha 3emune, U3Bect HO, YTO NPAKTHYECKH BCA BOId, y4aCTBYIOIIAsA B AKTHB-
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HOM BJIaroo6opoTe, 3akiitoueHa B MupoBom okeane (1,34-10° k') u B
NeTHAKOBBIX TTOKpoBax (okonmo 30-10° xar). MaccoobmeH Mexty 3TUMH
pe3epByapaMu ¥ OTHOCHTENBHOE H3MEHEHUE HX 00BEMOB KOHTPOIUPYFOTCS
B TIEPBYIO 0YEPE/lb TEIUIOBBIM COCTOSTHHEM aTMocdepbl. B noneanukoBoe
BpeMsi C XapaKTepHBIMH U1 HETO BEICOKHMHE TEMTIEpaTypamu 00beM BOZL
Muposoro okeana Gbu1 Ha (20-25)-10° xu’ Gonbliie COBPEMEHHOTO, 2
06beM JICIHMKOB — IPUMEPHO Ha TAKyIO JKE BEJMYMHY MeHblne. Ilpu
YMEpEeHHEBIX MEXKJICTHHKOBBIX TIOTETUIEHHSX, KOTIA YacTh JIEHHKOB HCHe-
3a1a, @ 9acTh, BKTIOYABILAA JEIHUKOBbIC IIMThl AHTapKTHIb! U ['pertaH-
JIMH, COXpaHs1ach, 00beM MHPOBOro OkeaHa BO3pacTajl Ha (2,5-3)-106 xas’®
¥ €ro ypoBeHb NOJHMManCA Ha 5—7 m. Hakowel, NpH nukax DTy OOKHX
MOXOJIOIAHHiA, MHOTOKPATHO IOBTOPSIBLIMXCS B KOHIIE KaiHO304, O0TbILHe
— nopsnxa (70-80)-10° ku’ — oObeMbI BOBI NEPEXOIMIIM U3 OKEaHA B
NENHHKH W OKeaHCKHH ypoBeHb cHikaica Ha 120-150 m.

[IpezcTosuee r100aTbHOE MOTETUICHHE TIOBIIEYET 32 co00it yOrIBaHNE
oJleleHeHUs B pocT o0bema u ypoBHS Muposoro okeana. M.M. byzbiko ¢
coasropamu (1978) npemmonoxkuim, uto B 20-x rogax XXI B. KOIHYECTBO
ocanxoB Ha Kaskasze u B CpenHeH A3uM BO3pacTeT COOTBCTCTBEHHO HA
75 u 100—150 My, cpeHsis TeMIIepaTypa sHBaps B 06erx 00nacTsx yBemu-
quTCs Ha 7-8°, a TeMIepaTyphl MIois ocTaHyTcs Oe3 u3menenuid. Ilpn
3TOM B HHBAIbHOM IIOSICE FOP POCT OCAIKOB IMPOABUTCA 3HAYMTEIBHO
CHIIbHEE F BRIPA3UTCS BenMUUuHOH B 450-600 mm, uTo OymeT cnocodcTso-
BaTh YJIyUIICHUIO [IHTaHHs J1eJHUKOB. B TO e BpeMs IIOBBIILICHHE SHMHHX
TEMIEpaTyp NPUBEIET K HEKOTOPOMY COKPANICHHIO IEPHO/IA AKKYMYITIALNH
M YIJIMHEHHIO [IEPHOJIA TAsHHU, YTO OKKET OTPULIATETILHOE BJIMAHHME Ha
HanaHc Macchl oleicHeHus. B 1enom Bo3meicTBHE STHX ABYX (aKkTopoB
— pocTa 0CajKOB M MOTEIUICHHS 3MM, BOSMOKHO, M YPaBHOBCCHT APy
npyra. ITostomy 1106asbHOE MOBBIIEHHE TEMIEPATYP OMVKAHIIINX 50 net
NpPUBEIIET K HE OUCHB CYLUECTBCHHBIM H3MEHEHUSM NeaHnkoB KaBkasa u
Cpenneii Asuu. Tak 9To B 3THX 001aCTAX, KaK, 10-BHIHMOMY, H B IPyTUX
TOPHBIX CTPaHAX YMEPEHHBIX IIMPOT EBpasuu, Ha 1epBOM 3Talle MPEACTOs -
IEro TOTEICHUs TOTEPH JIETHHKOB He OYIyT CIAMIIKOM BEIUKH*.

B BLICOKHX LIMPOTAX, B yacTHOCTH B EBpomnefickoii ApkTnke, Oymymme
W3MEHEHHUs KJIMMATa IPOSABATCA YPE3BBIYAHHO PE3KO, B €M CKAKETCA U
yKe yNOMHHABILIEECS «IIONAPHOE yCHIEHHEe», H QDEKT YHUUTOKECHUS
ms10B CeBepHoro JlenoButoro okeana, npenckasbisaemoro M.1. byneiko
¢ coasropamH. COIIaCHO TEM K€ PAacHEeTHBIM KapTaM, TFOJ0BbIE CyMMBI
OCAIIKOB 3/1eCh yBeauuarcs bonee ueM Ha 600 MM, cpelHss TeMnepaTypa
AHBap# NOBBICHTCA Ha 10-14°, cpeHss TemiiepaTypa UIOI — Ha 12-15°C.
JTO 3HAUMT, 9TO OCTPOBHBIE JIEAHHKOBbIE TIOKPOBbI OYAYT €:KETrOaHO
nonysars ot 1000 (3emns ®panua-Hocuda) mo 1300 mm (Hosast 3emis)
0CaIIKOB, a CPEIHHE HIOJIBECKHE TEMIIEPAaTyPbl BO3IyXa HaJl HHMU COCTaBAT

*Habmonenns 3a neaukamu B CpeHeii Asun B konue XX cToneTs 3adpuKkc-
POBAJIH UX CYILIECTBEHHYIO TIETPAIALIHEO, KOTOpas B 70-90-x rogax IUIa ¢ OCTOSHHOH
CKOPOCTBIO.
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8-9° u 6-8°C cooTBeTCTBEHHO. 3HAUUTENbHAS JIOTA OCAKOB TIPH CTOJb
OonbIoM noTernIeHHH Oy/1eT BHITIANaTh B )KUAKOM BHJIE, @ POCT TEMIIEpa-
TYP 3HMBI H JIeTa TaK CHIbHO YMUTHHUT TEpPHOA aOIsAIMH U IOBBICHT
WHTCHCHBHOCTb TasHMA, YTO ObICTpas AErpajaliis ONEACHEHUS CTAHET
Hen3bexHol. B pesynprare Ha 3emire @panua-Uocuda 3a rog Gyser
CTauBark OKOJIO 7 M nbjaa, a Ha Hoso# 3eMie — okono 5 u. YauThiBas
COBPEMEHHYIO TOJILHMHY JICTHHKOBBIX TIOKPOBOB apKTHYECKHX OCTPOBOB
(150-200 »), MOXKHO 3aKITIOYHTh, YTO MOI BIMAHHEM MPEICTOAIIEro
NIOTETUTEHHS 3TH IIOKPOBBI HCYE3HYT 3a HECKOJIBKO HecaTuneTuii. CXxoaHas
cyab0a, BUINMO, OXHMIAET U JpyrHe NeAHuKd Apkruku (kpome I'peH-
JIAHJICKOTO).

[ 7100anbHbIH POCT TEMITCpATYp NPOSBHTCA U B [ peHIaHIMu, X0Ts TaMm
OH OyIET CITNAaXeH MOIIHBIM OXJIAKIAIOIIUM BJIMSAHHEM JIETHUKOBOIO
muta. EClM B COBPEMEHHBIX YCIOBHAX 3TO BIMSHHE IPUBOAMT K
CHIKEHHIO «(OHOBBIX» TeMreparyp Ha 5° erom u 15°C 3umoii (Unskos,
1976), To nipu OymymieM HOTEIIEHNH OHO YCHIIMTCS, OHAKO IaXKe «yMe-
peHHOe» noTeruieHue B 4-5° Ha cerepe 1 B 2-3°C Ha 10re 0CTpOBa [OB/IEHET
3a coOOH nosbimeHHe GUPHOBOH MHHUH Ha 550-650 u 250—400 u
COOTBETCTBEHHO, 4YTO TIOYTH YABOMT IUIOMIAAL o0nactu abmsauuu. U ecnu
COBpeMEHHbIH DanmaHc Macch! [ PeHnaHICKoro J1eHUKOBOTO IIMTA eLLe HE
MajeK OT PAaBHOBECHOTO, TO Yepes 3040 1eT OH cTaHeT SBHO OTPHIIATE b~
HBIM, IIPHYEM €ro PaCXOIHBIC CTaThy — TasHHE H OTKAJIBIBAHHE alicOepros,
110 rpy0oii oneHke, OymyT NpeBhILIATE MPUXOIHBIE HA BEIMYHMHY HOPAAKA
1000 xa'. DTO 3HAYMT, YTO CKOPOCTH CHHIKECHHA MOBEPXHOCTH IIMTA
cocraeut 0,5-0,7 m B rom.

[lorennenue oxpatut 1 HOxHoe MoMymapue, AOCTUTHYB HA IIMPOTAX,
COOTBETCTBYIOIINX KpaeBbiM 4acTaM AHTapktuasl, 7-10°C (Bynbiko n
ap., 1978; Mercer, 1978). Onuaxo B BocTo4Ho# AHTapKTHIE, I JHUKOBBII
IIMT KOTOPO#t 0611afaeT 60JIbILIOH TEPMUYECKOH MHEPITHEH, ITO IIOTEILICHHE
HE BBI30BET CYLICCTBCHHOIO YCHIIEHHS TasHus. [laxke B y3Koii Oeperosoii
[I0JIOCE LIMTa COBPEMEHHbIE TEMIEPATYPhl CAMOTO TEIIOLO MecsLla
Omusku k —4, —8°C, oTKyza CleayeT, 9TO B pe3yabTaTe IIpecTOALINX
H3MEHEHHH KIMMara OHM CMOTYT JIHIIb NPUOIH3NTECA K TeMIepaType
TasgHUA. M ecnv B COBpeMeHHBIX YCIOBHSAX Oananc maccsl Boctouno-
aHTAPKTHYECKOTO JICAHHKOBOTO IIHTa IPUMEPHO PAaBHOBECHBIHM M MPUXOL
BELIECTBA, CBA3AHHBIN C BbINACHHEM CHEra, MOYTH YPAaBHOBEIIMBAETCS
pacxoj0M Ha OTKaJlblBaHUe aicOeproB, a KUAKUNA CTOK COCTABIISET BCETO
1015 kv’ B rO1I, TO M Yepe3 HECKOIBKO JAECATKOB JIET MOC/IEAHSS CTaThsl
pacxozaa Bpsa au npesbicut 100 xv'. Otcropa ciaemyer, 4To B mepBOi
geTBeptd XXI B. OalaHC MAacChl pPacCCMaTPUMBAEMOTO IIMTA HE HCTIBITAET
3aMETHbIX H3MeHeHHUIt. Cepre3Hoe cokpalieHue ojencHenus BocToyHoi
AHTapKTHIBI TPEOYET KaK 10CTATOYHO GOMIBLIOTO TOBBILICHUS TEMTIEPa-
TYp B KPacBOH 30HE MaTepuka, BeposTHO Omuskoro K 12-15 °C, tak u
AOCTAaTOYHO ATTHTEJIBHOIrO AEHCTBHA 3TOIO NOTEMIEHHS, U3MEPSEMOTO HE
JeCATKaMH, a KaK MUHUMYM COTHAMH JI€T.
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HcknrodeHne coCcTaBAT menb(OoRble TETHUKH, KOTOPBIE Naliblile BCETO
BBIABUHYTHI K CeBepY H HMEIOT HU3KHE IIOCKHE IIOBEPXHOCTH, IOCTYIIHbIE
JU1s1 BTOP)KECHUH TeIUIOTo Bo3yXa ¢ Mops. IMeHHO Haj STUMH JICTHUKaMH
JIETHHE TEMIIEPaTyphl BO3/lyXa OTHOCHTE/IBHO CKOPO MOTYT IPHOOpECTH
TIOJIOKUTENLHEIE 3HAYEHHS, a TeMIepaTypa BOIHBIX MaccC, OMBIBAIOIIUX
UX JIHHIIA, BEIPACTH A0 KPUTHYECKHMX BEJIHYHH, GJ‘IPBE{HX k 0 °C. U1 xota
ceifdac TPYJHO CKa3aTh, YEPE3 CKOJIbKO NECATHICTHH OHHM paspyluarcd,
UX TIpeACTOSMIMI pacnaj MpeAcTaBIseTcs Heu3bexHbIM. B nepBoH
gereptu XXI B. 3TH JIeJHHKH 1100 HCUE3HYT, 1160 OYIyT HAXOAUTHCA B
CTalMu JalieKo 3aieaiieli Jerpajalyy.

OcobeHHO cephe3HbIe H3MEHCHHS OJ1€ICHEHHS MOCTIEeTYIOT 3a oTerIe-
HHeM Kmumara B 3anagHoi Axrapkruie. JIeTHUKOBBIA KT 31€Ch UMEET
wiomams 2,3 MIIH km’ 1 06beM, paBubii 3,3 MiH k. Ero J10e MorpyxeHo
HIDKE YPOBHS MOPSL M Ha OOJIBIIMX MUIOMIANAX HMEeT [IyOHHBI MOps/IKa
1000 , a mectamu gaxe 2000 m u Gonee. IHpIMU cioBaMH, 3anaiHOAHT-
apKTHYECKHUI JICHHKOBBIH IIUT HajeraeT HE Ha CyUIy, KakK 00BI4YHBIC
HazeMHBIE J1¢HHUKOBEIE TIOKPOBEI, @ HA MOPCKOE JIHO, B CBS3H C 4eM €ro
IPHXOIMTCS OTHOCHTh K KIIACCY «MOPCKHX» TOKPOBHBIX JIEAHNKOB. 1
3[I6Ch PELIAONIAs POJTb MPUHAIUIEKUT OKEAHy, O 4eM MI0BECTBYET ClIEYI0-
WA pasaen 3TOH IVIaBbl.

BaaumopeincTene onefeHeHusi C OKeaHoM

HccenoBaHus OCTEAHUX JIET YIyOWIN TIOHUMAaHUe CBA3EH MEXITY
oneJcHEHUEM U OKEaHOM, OT KOTOPEIX 3aBUCAT XapaKTEPUCTHKH KIuMara
1 UX M3MeHeHMs. BEISICHEHO, 9TO 3TH CBA3HM HMEIOT XapaKTep MpAMbIX H
00OpaTHBIX BIMSHHNA — MaccooOMeHa, TermnooOMeHa H ITHHAMHYECKHX
B3aUMOICHCTBHUI, U OHHM CHIIEHO MEHSIOT CBOIO HHTEHCHBHOCTH KakK OT
MecTa K MECTY, TaK H BO BpeMEHH. B 4aCTHOCTH, aHanu3 NPOCTPaHCTBECH-
HbIX BapHaluil B3aHMOJAEHCTBHA B CUCTEME «OJICAEHCHHE — OKCaH»
M03BOJIIET TOBOPHTH O BEAYLICH PONH MPOLECCCOB, Pa3BHBAIOLIMXCA B
SHEproOaKTHBHBIX 30HaX OKeaHa, B MHMIMAIMA W Pa3pacTaHUH ONeJeHe-
HUIA, a TaKKe OOBACHHTE MEXAHU3MBI IIEPEX0/I0B KIIMMAaTa 0T MEXKJISTHHUKO-
BOTO K JIEJHMKOBOMY MOIYCY M OT JIETHHKOBOTO — Ha3aj K MEK/ICAHUKO-
Bomy (BzanmonelicTsue..., 1987).

BakHyIo posib OKeaHBI Hrpaiu B 00pa3oBaHHH U Pa3BUTHH JPEBHUX
OJIeIeHEeHHIA, Y4TO NMPAMO OTPA3NIIOCh HA Pa3MELIEHHH JISTHUKOBBIX TOKPO-
BOB MPOLLIOTO, B YaCTHOCTH MuieHcToneHa. Cy/is o COBPEMEHHBIM PEKOH-
CTPYKLMSM, KpyTTHEHLINE TOKPOBBI, 00BEIMHSABIINE Ha3eMHbIE H «MOPC-
KHe» NeJHUKOBbIE LMTHI C TABYYUMH MIeTb(QOBBIMH TeHUKAMH, ObLIH
TIPHYPOYEHBI K MOJSAPHBIM H CyONOIAPHBIM OKpaHHaM ATIAHTHYECKOrO,
Tuxoro u KOxHoro okeanos (I'pocansa, 1983; Denton, Hughes, 1981).
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Bonpoc 00 HHTEHCUBHOCTH MUTAHWSA TUICHCTOLIEHOBBIX JIEAHHKOBBIX
NIOKPOBOB OTHOCHTCA K YHCIY clIokHeHInX. HekoTopele maneoreorpadut
CUHTAIOT €€ HU3KOH, B CBA3H C UEM BBICKA3BIBACTCH HEMAJIO COMHEHHI B
COBMECTHMOCTH YTIOMSHYTEIX BBIIIIE PEKOHCTPYKIMH C MMAJCOKIHMATOM
JICIHUKOBBIX 3110X. DTOT KJIMMAT PUCYETCsl KaK CyXO#H, HeOaronpHsTHbIH
Jutst onenesenus. OnHako mogo0Has TOYKa 3PEHHUs HE MOKET IPHHMMATBCA
0e3 MpHHIMNHAIBHBIX KOPPEKTHB, TaK KaK OHA Gasupyercs TONBKO Ha
NaHHBIX O CHHXXKGHUH BIArOEMKOCTH BO3JIyXa IPU MOXONONAHHH H HE
YYHTEIBACT H3MEHEHHH B MHTEHCHBHOCTH arMocdepHOi UPKYIALINH.
Mexmy TeM SCHO, YTO B IEAHHKOBBIC SMIOXH 3Ta HHTEHCHBHOCTH BO3pac-
Tasa BCIEACTBHE YrnyOneHus TeMIepaTypHBIX KOHTPACTOB MEXIY CYILIEH
H OKCaHOM, MEX]Ty IOJSAPHBIMU H CyOIIOIApHBIMYU 001acTAMH (KOTOPBIE
OXJIAXIAaTHCh B cpeiieM Ha 10°), ¢ OHOM CTOPOHBI, U HU3KMMH IIHPOTa-
MH, C IpYTOii (OHU OCTaBANHCh TTOYTH CTOJIb XK€ TEIUIBIMH, KaK U B COBpE-
MEHHYIO 3110XY). POCT 3THX KOHTPACTOB MOBKIIIIAJI SHEPTHIO BCEX OKEaHC-
KHX H aTMOC(EepHBIX MPOLECCOB, YTO MOATBEPKIACHO KOHKPETHBIMH
HCCIICIOBAHUAMH OKEaHOJIOTOB H IaJICOKIIMMATOIONOB, YCTAHOBICHO, B
YaCTHOCTH, YTO B 310XH [MI0OATBHBIX TOXOJI0aHHH BO3PACTAIH CKOPOCTH
OKEAaHCKHX TeueHuii, Bkmrodasi [omsdcrpum u Kypocuo, ycHIHBAIHCE
TEMIIEPATYPHbIE IPAAMEeHTEI Ha THAPOJIIOTHYECKUX (hPOHTAX W LIAPKYILALHA
B Cy0apKTH4YECKUX KPYroBOPOTaxX, aKTHBH3HPOBAIUCH NPOLIECCH B 30HAX
anBeJUIMHIA y 3anafiHbix OeperoB MatepukoB. OJIHOBPEMEHHO YCHIIMBA-
JIMCh BETPBI, BKJIIOYAs MACCAThI; BO3PACTAJIa 3HEPrHs KPYITIOTOAMIHEIX
DapHyeCKHX JenpeccHii, IPUYPOYEHHBIX K CTHIKAM OKEAHA C J1eJHUKOBBIMH
MOKpOBAaMH, B YacTHocTH HMcnanackoll U cyOapKTHUeCKUX; MOIIHOH H
KPYTJIOTOIMYHOMN CTaHOBUIACh M AJIEyTCKas ACIPeccus, KoTopasi B COBpe-
MEHHBIX YCIIOBHUAX NPOSBIAETCS JTHIIE 3HMOI.

TemneparypHble nepenazabl B 30HaX KOHTAKTa CPABHUTEIIBHO TETUIBIX
OKE€AHCKHX TCYCHHH C JIe[JOBUTHIMM MOPSIMH HIIH JICASHbIMU Oeperamu
BMECTE C OOJIBIINMHU CKOPOCTAMH BETpa H OYPHOCTBIO OKeaHa Jeann ITH
30HBI [IEHTPaMH YCKOPEHHOI'O NOCTYTIIEHHS BIarH H3 OKeaHa B atMochepy.
Taxue HeHTpEI B HALLIeH JIMTepaType MONTyYHITH Ha3BaHUE SHEPrOAKTHBHBIX
30H okeaHa, wid DA30. Hccnenoranue mMpoUECCOB B3aUMOIEHCTBHS
DA30 I'onederpuma u Kypocuo ¢ armocdepoii Ho3BoiiiIM CAenars BEIBOI
0 UX BeIyleH ponH B GOPMUPOBAHHH KIIHMATa H B €I0 U3MEHEHHSAX, ITa
KOHIICTILIKA JIETJIa B OCHOBY TEOPHH KITHMaTa M JJOJITOCPOYHOrO MPOTrHO3a
noronsl, paspaboranxoit .M. Mapaykom (1983).

He npuxonutcs comuesatbes, 4to DA30 cyllecTBOBAIM W B 3MOXH
IpeBHHX oleleHeHuH. bonee Toro, B CHITy OTMEYEHHOT0 BhINIE YCHICHHS
MEKIITHPOTHEIX TEMIIEpaTypHbIX KOHTpacToB JA30 neHUKOBBIX 310X
JOJDKHBI OBUIM OTIHYAThCS 0COOCHHO OOJBINON MOLHOCTBIO H BBICOKOM
TMOBTOPAEMOCTBI0. EcTh maHHEBIE, 9TO B NEpHO/bI AKTUBU3AIMH [1AJIE0-
9A30 nepeHoC Biaru ¢ OkeaHa Ha KOHTHHEHTBI CTAHOBHJICS MCKITIOYH-
TEJNBHO OONBIIMM M B paOHaX Pa3BUTHA OJIEIEHEHUS WHTEHCHBHOCTD
CHETOITAI0B 3aMETHO [IPEBOCXO/IHIa COBpeMeHHY0. O0 5TOM, B 4aCTHOCTH,
rOBOPAT HccllenoBanus Pannumena u MakunTaiipa (Ruddiman, MclIntyre,
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1979), kotopele, H3yunB BHIOBOI U M30TONHO-KMCIOPOAHEIN COCTAB
MHKPOQayHbI W3 KOIOHOK [TyGOKOBOJHBIX rpyHTOB CeBepHOil ATIAHTHKH,
AOKAa3aJId, YTO Ha 3Tamax ObICTPOro poCTa ONeACHEHHS JECATKH MHIITHO-
HOB KyOMYECKMX KMIIOMETPOB /1bJ1a HapacTalli 3a HHTEPBAlbl BpEMEHH B
5-10 Teic. net. [IpriemM MOBEPXHOCTE OKeaHa, OMBIBABIIETO YKE OJe/IeHE-
nele nobepexbs Jlabpagopa u ['pennanmuu, B To BpeMs ObLIa TEmmoii.
JTO 3HAYHT, YTO B 30HE [ONB(CTPUMA TOTA NOKHBI OBUTH BO3HHKATE
naneo-JA30 c oueHb BRICOKHMH TEMITCPATYPHEIMH IPaIMEHTaMH. AHAJO-
THYHBIE YCIOBHA CYLIECTBOBAJIM, NO-BHIHMOMY, H B APYTHX 30Hax
CTOJIKHOBEHHS TeIIbiX TedeHHH — Kypocuo, Bpasunsckoro u np. — ¢
JAE€JOBUTBIMH BOJIAMH CYOIOJIAPHBIX KPYTOBOPOTOB. DTH 30HBI ObLTH
TIIABHBIMH TIEHTPaMH, B KOTOPEIX arMocdepa Molyyana Biary, meaiyro
HA NMTAaHHE PACTYLUMX JICIHHKOB.

Bonbwoe BImsHMe Ha IETHAKH OKA3BIBAKOT KoNeGaHUs yPOBHS OKeaHa,
[lo3aHeneTHUKOBbIE NOBRIICHAS YPOBHS OKEaHa, UMEBILHE IIALHO3BCTa-
THYECKYIO TPHPOAY, CIYKHIH KaK MOIIHBIM (akTopoM YCKOpeHus
Jernsunaliy, Tak i MHCTPYMEHTOM TT00aIbHON CHHXPOHH3AIHH KPyTI-
HBIX JTaloOB CIYCKa JbAa B OKEaH. DTOT BBIBOJ BBITEKACT M3 MPU3HAHHS
001bLIOH PONH «MOPCKHX» (T.€. HANEraBIIMX HA KOHTHHEHTAJbHBIE
menb¢bl) TETHAKOB B APSBHHUX OJIEJEHEHHIX 3EMIIHU, 4 TAKKE W3 TIOHUMA-
HHA PELIAoUICH POy MOABEMA YPOBHS B HAPYLIEHUSAX YCTOMYHMBOCTH
TaKHX JeTHHKOB, B CKaYK00Opa3HBIX OTCTYNAHHAX JMHUH HAJIETAHUA U
cE€pIDKAX MX JEISHBIX MOTOKOB.

OcHoBHas MpHYMHA BBIXONA MOJLIPHBIX JIEAHUKOBBIX MOKPOBOB B
OKEaH — HeyCTOHIHBOCTh Ha3€MHBIX JICHUKOBEIX mHTOB (Maso, 1989),
KOTOpbIe MO0 KOUIANCHPYIOT, THOO0, Pa3pacTasck, NEPEXoaaT B HOBbIE
YCJIOBHS CYUICCTBOBAHMSA C JOMOIHUTENbHBIMH CTa0MIM3UPYIOIIHMU
MEXaHH3MaMH pacxola nbaa. Korna HaseMHEIE JIGTHUKOBbIE MOKPOBEI
PacpoCTPAHIOTCS 110 HU3KO PACTION0XKEHHBIM BEICOKOLIMPOTHBIM PABHH-
HaM, UX CTaOMIM3alHA NPOHCXOIUT He PaHee TOTO, KAK OHH JOCTHTHYT
OKeaHa, BCTyras ¢ HHM BO B3aHMOJEHCTBHE H TEM CAMBIM MPEBPAILAsCh
B «MOPCKHE» JICTHHKOBBIE MOKPOBBL. O/IMH M3 37IEMEHTOB TAKOTO B3aHMO-
ACHCTBHSA — cTaOWIH3UPYOWMI cOpoc aiicGeproB B OkeaH.

[Io Mepe TOro Kak 1eIHHKOBBII OKPOB JOCTHTAET OKEAHA U MPOJIBH-
racTcs B ryOb HEro, NOC/IEN0BaTENFHO BO3HMKAET HECKOMBLKO YPOBHEH
BKJIFOUCHUA MOPCKHX MeXaHW3MOB alisiuuu. Eciu ouepenHol MexaHH3M
HE KOMIIEHCHPYET BO3PACTAOLLYEO aKKYMYJISIIHIO, TO JIeIHUKOBBIH TIOKPOB
IPOJOJIKACT CBOEC HACTYNAHHME 110 CJIE1YIOIIETO YPOBHS, T.€. 10 BKIIOUEHHs
HOBOTO MexaHH3Ma abnsauun. Ha MakcuMasbHOM CcTazuu npoIBHIKEHHA
B OKCaH KPaeBbIe 30HbI IOKPOBa IEPEXOAAT Ha IUIaB, 00pa3ys menb(oBbie
JICOHHUKY, a THHHUA HAJIEraHus, CITyKalllas rpaHHIeH Mex 1y BHYTPEHHHMH
9acTAMH MMOKPOBA W ILTABYYHMH IIeNb(OBEIMH JIEAHHKAMH, JOCTHTAET
Kpas KOHTHHEHTaJIbHOro menbga (puc. 3.38).

B HacTosmee Bpems 06beM KpYIHENIIEr0 «MOPCKOT0)» JIEIHHKOBOTO
TMOKPOBa — 3anaJHOaHTapKTHYECKOTO — coCTaBnsieT 15% COBPEMEHHOTO
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Puc. 3.38. NpononkHbIit npodmne «MOpPCKOro» NeaHUKOBOro NOKPOBa

1 — o6nacTe NUTaHWA NEAHWKOBOTO LWKUTA, 2 — NeAAHOW NOTOK, 3 — Wenb(hoBLIA
negHuK, 4 — KOpeHHoe NoXe NeAHWKa, 5 — NMHUA HaneraHws; T — KacaTenkHoe
HanpsRxXeHWe, o — NPOAONLHOE HanpAXEHWE; OCTanbHble 0603HAYEHUA CM. B
TekcTe

)

oneneHenns 3eMiH. Cl1o:KHble TeIHHKOBBIE KOMILIEKCH] aHTApKTHYECKOTo
THIIA NIPEICTABIAIOT OO0 JMHAMHUYECKHE CHCTEMBI, COCTABHBIE YacTH
KOTOPBIX — HaJIETAlOIl{e U IIaBY4HE, @ TAKKE TEPEXOTHBIE 30HBI MEXIY
HHUMH — 00J1a1a10T CYILECTBEHHO Pa3HBIMHA AHHAMHYECKAMH CBOHCTBAMH,
4TO, B YaCTHOCTH, OTpakaercs Ha ux mopdonoruu. Cremupudeckum
371EMEHTOM «MOPCKHX» JIEIHHKOBBIX TOKPOBOB CITY)KHT JIHHIS HaJleTaHHA:
ee OBICTPOE OTCTYNaHHE IIPUBOAMUT K KaraCTPOMHICCKHM H3MEHEHHAM,
BKJTIOYas CITyCK B OKeaH 3HAuMTe IbHbIX MACC JIba 3 BHYTPEHHHUX YacTei
J€IHUKOBOTO MIOKPOBA.

«Mopckue» J1eJHUKOBBIE TTOKPOBEI — CAMBI HEYCTOHYUBBIH 3/IEMEHT
OJIENICHEHHU, IIPHYEM MHIMUKATOPOM €T0 COCTOSHHUA, a YaCTO U MPUYHHOM
HEYCTOHYMBOCTH CIIY)KHT TMOJIOKEHHE JIHHHH HaJleTaHus, OnpelenisieMoe
YCJIOBHEM BCILIbIBAHUSA /1b/1A, T.€, YCIOBHEM TIEpeXoa OT Hajlerarolero
Ha IPYHT JICJHHKOBOIO LIMTA K MIaBy4eMy IeTb(HOBOMY JIeTHHKY.

[TycTuM OCb X TOPH3OHTANBHO, @ OCh Z — BEPTHKAJILHO BBEPX C TIPOM3-
BOJIbHBIM HadanoM KoopmuHar. IlycTe z=f{x) — ypaBHeHHe cBOOGOIHOI
TOBEPXHOCTH JIEAHUKOBOTO MINTa U menbdoBoro negnuka, z=h(x) —
ypaBHEHHE JIETHHKOBOTO JI0’Ka, YYUTHIBAOIIEE, B YACTHOCTH, H30CTATH-
YECKOEe MOrPYKEHHE 36MHOH KOpbl, U A(X) — TONMIIKMHA JTbAA, T4 [IHTA
pasHas f{x) — b(x) (cm. puc. 3.38). Ecn z, — yposens Mopsi, T0 b =z_—
b(x) — rnybuna 10a OTHOCHTENIBHO YPOBHs MOps. Toraa yCiaoBHe Iepexo-
12 OT HAJIETAOIIETO LIMTA K IUIaByYeMy 1LeIbOBOMY JIETHHKY TPUMET BHIT

ph(xgr) = pu'b:ﬁ(gr)’
e poHn pu — INTIOTHOCTD J1bJd H BOJBI, ,rgr — FOPH30HTAaJIbHasA KOOpIHHaTa
JJHMHHH HaJICTaHHA.

Cnenys Beprmany (Weertman, 1974), paccMOTpUM MNpOCTEMLIYIO
MOJIENb, KOIla JIoXkKe npeanonaraeTes miockum (puc. 3.39):
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Puc. 3.39. YcroituuBan (a) u HeycToumBan (6) peakuma «mopckoro»
NeaHVKOBOro NOKpoBa Ha W3MEHEHUA YPOBHA MOPA NpPW pasHbIX
NpPoAOnbLHbIX NpodhUNAX NeAHUKOBOrO NoXa

b(x) = b - fx,
rie b — BbicoTa N10)ka Npu x=0 U § — HAKIOH JIOKa, KOTOPBIA CYUUTAETCS
TIOJIOXKUTENEHBIM, €CTTH OH 00pallieH HApYKY, HIIH

bx)=z—b + fx
B KadecTBe peonorHYEcKOi MOJENH JIb1a IPUHUMAETCS KECTKOIIACTH-

deckoe npubmwkenne. B 3ToM cityuae TonmmHa menb(QoBOTo JeHHKa
Oyzer nocroseHON (Weertman, 1957):

h(x) = h, = 46(p/Ap),
rae O — NPOCTPAHCTBEHHBIH MAcIITal, ONpEeaEIseMBIH PEIEIOM TeKy-
YECTH JIbIa, U AD = p_—p — PasHOCTb IUIOTHOCTH BOAbI M JIbJA.
Torzma u3 yClI0BHs BCILIbIBAHUS CIIEAYET, UTO

x, = [(p/p)h,+ b,~2]/B.

M3 3T0ro ypaBHEHHS BEITEKALT, YTO TAKHE H3MEHEHHS BHEIIHUX YCIOBHI,
KaK yTOJICHNAE Jb/ia (YBeJM4eHue /), MOTBEM 3eMHOM KOpPBI (YBETHYCHHE
b,) 1 CHHKEHHE yPOBHSA MOPsl (YMEHBIICHHE Z ), IPHBOMAT K YBEIHYEHHIO
X,,» T.€. K HaCTYTIaHHIO IHHUH Hasteranus. [Ipi 3ToM JanbHOCTh MUTpaLHK
JIMHHMH HAJIETaHUs1 00paTHO IIPONOPLMOHATEHA HAKIIOHY JIOXKA f3.
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Otcroga SICHO, YTO Ha FOPH3OHTAIEHOM JIOKE BOOOIIE HEBO3IMOKHA
CTabuM3alHs IOJIOKEHUS JIMHUM Haneraus. B 3ToM ciydae Mopckoid
JIeIHUKOBBIH MOKpPOB MHOO Jerpajupyer N0 TeX MOp, MOKa HE MOKHHET
OKEaHa — HE MPEBPATHUTCA B Ha3eMHBIH JIeIHUKOBbIH 1uT, 100 pa3pacra-
€Tcs 10 TeX MOop, MOKa JTMHHA HaJleTaHHs He IOCTUTHET Kpas KOHTHHEH-
TaJILHOTO 1IeNbda, 32 KOTOPEIM HAKIIOH MOPCKOTO JIHA PE3KO YBEIMYHBAET-
Csl, YTO U CTaOMIM3HPYET «MOPCKO#» JIETHHKOBBII OKPOB.

JluHamudeckre (GakTopbl HEYCTOHYUBOCTH «MOPCKHX» JICIHHKOBEIX
IIOKPOBOB MOTYT PEaTH30BaThCA TOMBKO B OCOOBIX (He THUITMYHBIX IS TJ14-
LHANBHBIX WENE(HOB) TeOMOPGHOIOTHYECKHX YCIOBHSX, KOTAA b co-
JIEPKUT KPAaeBOH PUTENTh H 00paTHBIE YKJIOHHI IOBEPXHOCTH (cM. pHc. 3.39, 6).
ITpu 3TOM nuHHA HameraHUA DOJDKHA OTCTYIMThH 33 KPAeBOH PHresb Ha
HOBEPXHOCTE ¢ OOpaTHBIM YKIOHOM. TOrza HeycTOHYMBOCTE «MOPCKO-
TO» JIEJHUKOBOTO MOKPOBa IPUBEET K €r0 KaracTpodhUuecKoil JerpalaliH.

HeycToH4YHBOCTb TMHHHU HalleraHus, IPUBOAAIIAs, HAIPUMED, K KaTa-
CTPO(HYIECKOMY KOJLIANCY «MOPCKOrO» JISAHHKOBOTO TIOKPOBA, Peaju3y-
eTCs creayromumM obpasoM (puc. 3.40). ITycTb THHKS HaJIETaHUS, OTCTYIAS
10 KAKHM-THOO IPHYHUHAM, IIEPEXOIHT uepes3 rpedeHb pHTENA H OKa3kiBa-
€TCs Ha CKJIOHE KOHTHHEHTA/IBHOIO Lienba, oOpauieHHOM BHYTpb. Torma
TONIIMHA JIIA HA JINHUH HalleraHus yBenudusaetcs. Ho pacTaruparonmue
HANPSKEHUA pacTyT BMECTE C POCTOM TOMILHHEL npaa (Weertman, 1957).
3T0 NPUBOINT K YBEIHYEHHIO OTTOKA JIbJIA U3 «MOPCKOrO» JIETHHKOBOTO
LIMTA B BBEIHOCY JIBJA B OTKPBITHIH OKeaH B BuAe aiicOepros. JIMHHA
HANETaHK# MPOJIOJIKAET OBICTPO OTCTYNATH 10 CKJIOHY KOHTHHEHTATEHOTO
wensga, odpameHHoMy BHYTpb. [Ipu nepexone Ha CkioH, 0OpallieHHBIH
HApY¥KYy, OTCTYTIAaHHE JINHAHN HaJleraHHs 3aMeUIIeTCS U OCTAHABIHBACTCA
HA YPOBHE, COOTBETCTBYIOIICM BHEIIIHHM YCIIOBHUAM, B 4aCTHOCTH YPOBHIO
okeana. Eciiv MopcKad M HazeMHas YacTH JIEAHUKOBOTO LIMTA Pa3AeiaioT-
cs MpUOPEXHEIMHA TOPAMH, TO JIMHUS HalleraHus B THIMYHOM CIydae
CTabMIU3NpyeTCs B BEPXOBBAX (BOPIOB, pacCeKarIuX MpUOPeKHBIE
ropel. IIo-BHANMOMY, HMEHHO TaK IIPOXOIMJ KOJ/UIANC MOPCKHX HacTel
NeHUKOBRIX MOKPOBOB CeBepHOro IONyluapHs BO BPEMs MOCICIHEH
JCTrIMALHAaIuH,

Taxum oOpa3oM, paBHOBECHOE COCTOSHHE «MOPCKOTO0Y JICTHUKOBOTO
MOKpOBa YCTOHYMBO, €Cil JIMHHS HAJIETAHHSA PACTIONAraeTcd Ha IOICTHIIA-
IOLIEH TOBEPXHOCTH, HAKJIOH KOTOPOi 00palieH B CTOPOHY OKeaHa, H
HEYCTOHYHBO, €C/IM HAKIOH MPOTHBOMOJIOKHEIH. [IpH OTCTYynmaHuH B
YCTOHYHBOM COCTOSIHUH PACTATHBAIOIIEE HANPSHKCHUAC HA JIMHUH HaJlera-
HUS YMEHBILAETCSL, & IPH OTCTYTIAHHH B HEYCTOHYHBOM COCTOSHHH, HAa000-
poOT, yBenH4uBaeTcs. Eciiu nuHuHS HameraHus pacmoiaraercs cpasy e 3a
KPaeBBIM PUTelleM, TO HeyCTOHYHBOCTE «MOPCKOr0» JIETHHKOBOTO TIOKPOBa
BO3HHKACT IIPH OTCTYNAHUM JINHWH HATETaHUs K TpeOHI0 pHUres.

INopnenuukoBsie MMOPOTH, OCTPOBA H OTMEJIH, HA KOTOPbLIE CaaAaATCA
IIIEII];(IJOBBIE JNEAHHKH, MOTYT CYIICCTBCHHBIM 06pa30M CKa3arbCd Ha
CKOPOCTH MHI'pallHH THHHHW HAJICraHHA, a HMCHHO — c*raﬁunmuposarb ee
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Puc. 3.40. KatacTpocdhuueckoe oTcTynaHue «MOpPCKOro» negHUKoBOro
noKpoBsa

1 — NOBepPXHOCTL OTCTYNaKLLEro wWura, 2 — pacTArMBalollee HanpsxeHue,
3 - ypoBeHb MopA, 4 — KOpeHHOe noxe

HacTymaHue Wi otctynanue. Ho B To ke BpeMs ocnablicHHE BIMSHHUA
OCTPOBOB H OTMEJICH TIPUBOOMT K 3HAIHTEIEHOMY, XOTSA U HE KaracTpodH-
JECKOMY, CITYCKY JIbJa B OKEaH M TE€M CaMbIM K TOBHINICHHIO YPOBHSA
Mops (MacAyeal, 1989).

Karactpodudeckue mepecTpoiKi «MOPCKUX» JICTHHKOBBIX IIOKPOBOB
He 003aTETbHO MPOUCXOMAT OBICTPO. FIX CKOPOCTD OMpENeseTCs IBYMS
TPYIIIaMu 0OCTOATENBCTB. BO-MepBBIX, METPAIINS THHHH HAJIETAHHUA MOJKET
MPOUCXOAHUTh TOJHKO OTHOBPEMEHHO C H3MCHEHHAMH COCTOSHHSA
«MOPCKOTO» JIETHHKOBOTO MOKPOBA B I[EJIOM, B YaCTHOCTH C H3MEHEHUSAMH
ero mpoduias. BeicTpoTa ke H3MEHEHHU# COCTOSHUA MTOKPOBA 3aBHCHT OT
MHOTHX ()aKTOpOB, B TOM YHCJI€ OT TEMIEPATyphl JIbJa, APEHHPYIOMICH
CITOCOOHOCTH JIEIAHBIX TOTOKOB H CTETECHH HEPaBHOBECHOCTH «MOPCKOTO»
nokpoBa. [Tocneanuii GpakTop onpeaenseT He TOIBKO CKOPOCTh mepepac-
TpeIeNeHHs Mace JIbIa, HO 1 €r0 KOTHYECTBO, MOUIeKaIllee Tepepacpe-
TIETIEHUIO MEXITY HaJIETAIOIIMMH H TIaBYYHMH YacTSAMH TOKPOBa B cOpocy
B OKEaH.

Bo-BTOpBIX, CKOPOCTB M aMIUIMTYIa KaTacTpOQHIECKUX NEpeCcTpOeK
«MOPCKHX» JIeJHHUKOBLIX IOKPOBOB CYIIECTBEHHO 3aBHCAT OT TOTO,
CONPOBOK/IAETCS JIH MUTPAIIHs THHHH HalleraHHs pa3BUTHEM OyXT oTéna.
Ecin nocnenue cpasy ke cleyioT 3a OTCTyTaronIei THHHeH HaJleraHus,
TO NEPecTpoiika «MOPCKOro» eJTHUKOBOTO [IOKPOBa MPOH30HIeT OBICTpO
u ¢ Gonbmoit ammuTynoi. Ecimu sxe nepeGpoc THHHM HaJeraHHUA COTIPO-
BOXJaeTcsi POCTOM I1IesbOBBIX JTEeIHHUKOB, TO NepecTpoiika oKaxeTcs
Me/I/IEHHOMH U HOBOE PaBHOBECHOE COCTOSIHUE ITOKPOBa He OyZIeT CIIUIIKOM
CWIBHO OT/IMYAThCA OT HUCXOIHOIO.

HT&K, Ba)KHe#LIas yepra JHHAMHKH «MOPCKHX» JIECJHHKOB — HX
HBYCTOI‘:I‘H‘LBOCT b, B 3aMETHOM CTEIIEHH ornpenenaeMas oJI0KECHHEM JIHHHH
HaJIeTaHHS Ha JIEAHUKOBOM JIoxke. UMEHHO OT HEero 3aBHCHT PCaKkuHA
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Yactp 3. Tnobasbibic H3BMCHEHHSI H Cy/Ib0a Jie JHHKOB

I'naa 3. TaASHMOJOTHYECKHI POTHO3

«MOPCKOTO» JICJTHHKA Ha H3MCHCHHE BHEILHUX YCIOBHH, TAKHX KaK YPOBECHb
Mopsi, 6amaHc Macchl | JIp., IPHYEM TIPH OTIPEeeHHBIX — KPUTHIECKHX
— NONOKEHUAX IMHUY HANEraHus MaJlble H3MEHEHHsl BHELIHUX YCJIOBHH
BBI3BIBAIOT KAaTaCTPO(PHUIECKHE HIMEHEHHS B COCTOSHUH «MOPCKOTO»
JeIHUKA. beicTpoe oTcTynmaHue NMHWH HAJEraHUA U CIOYCK B OKeaH
3HAYHUTENBHBIX MACC JIb/1a IPUBOAT K OTHOCHTEIBHO OBICTPOMY MObEMY
YPOBHS OKEaHa. :

Cka3aHHOe NO3BONSIET CAENATh CIEAyIOmHe BRIBOALL CokpaileHue
JIEIHHKOB, BBI3BIBAEMOE KIIMMATHIECKHM TTOTEITICHHEM, B CHITY CTPYKTYD-
HOH HEYCTOMYHMBOCTH MX «MOPCKOW» Pa3sHOBHIHOCTH MOXET ObiTh
HEJIMHEHHBIM, KatacTpodudeckuM. [103TOMy BCe CIEHapHH M3MEHEHHiA
YPOBH# OK€aHa, HCXOJIAIL{He U3 JOMYLIEHHS O THHEHHOCTH CBs3eil yOhiBa-
HUI OJIEJCHEHHs C TEMIIePaTyPaMH, IpeBaThl NPHHITAITHAILHBIMA O1IUG-
kaMH. Tak M «©a30Bblii» CreHAapHi, HCHIOME3yeMEIi MHOTHMU aBTOpaMH
[IPOTHO30B M IIPe/IIOoNAararolHii, 4TO ypPOBEHb OKeaHa Oy/ieT MOBhIIIAThCS
C TOM e CKOPOCTbIO, YTO U B HacTosmiee BpeMa. OH, Kak H3BECTHO, Npe-
CKa3bIBaeT, 9To K cepeaune XXI cToneTws JaHHOE MOBHIINIEHHE COCTABMUT
JMIIE JeCATKH CAaHTUMETPOB (10 «MaKCHMAaJIBHOM» Mofend — 117 cu, no
MHHHMAIbHOH — 5-24 cum) (OkeaH..., 1989). B npoTHBONONIOKHOCTh 3TUM,
B 001[eM Oraronony4yHeM udpam, peaau3anms HeyCTOHYHBOCTH «MOPC-
KHX» 4yacTed AHTapKTHYECKOT0 JISTHHKOBOTO MIOKPOBA BCIIEICTBUE MOTEN-
JIEHHA YTPOKaeT MOBbIILIEHHEM YPOBHS OkeaHa Ha 5—7 m k cepemune XXI B,
WM Jaxe paHblie dtoro cpoka (Hughes, 1973; Mercer, 1978).

Peakuus oneneHeHusA Ha
npeacTosiline U3IMeHeHUs Knumara

B umcne npu4MH KoneOGaHUN ypOBHS OKeaHa CIEAYEeT Ha3BaTh U
M3MEHEHHSA TOPHBIX JIEIHUKOB, OJHAKO JIHLIb T€ H3 HHX, KOTOPHIE MPSIMO
WJIH 9€pe3 PEYHYIO CETh CBsA3aHbl ¢ OKeaHOM. TakHe JTeIHHKH 00pa3yroT
OCHOBHYIO MacCy I'OPHOTO OJIE[IEHeHHS; NX CyMMapHasl IUTonIahb Om3ka
K 500 thIC. K07 (World..., 1989). Ho cyiiecTByIOT M JIEIHUKH, BXOMAIINE
B 00/1aCTH BHYTPCHHETO CTOKA, W3 KOTOPHIX KPYNMHEHIIAs HAXOOUTCS B
LlenTpanpHoii Asuu. Ona BxuttoyaeT ropHsie onencHenus Taub-lllans,
[Tamupa, KyHBIIyHs, a TakKke 4acTH JISTHHKOBBEIX CHCTeM Kapakopyma,
Hunsaupmansa 1 Tuberckoro Haropss, OOIIag miomans JeIHHKOB 3TOH
obmactu 6mu3ka k 40 Thic. kM’, W3 KOTOpBIX Ha Koo Tsub-1llans npuxo-
marcs 19 Teic. k.

Bo3MosxHbI pa3HBIe MOAXOIBI K MPOTHO3Y H3MEHEHUI TOPHOTO ONEjIE-
HeHus. Haubonee pacnpoCTpaHEHHBIH COCTOMT B pacyeTre TasHUS, WIH
abIIALHH, 110 IPOrHO3UPYEMBIM BETHYHHAM METEOPOJIOTHYECKHX XapaKTe-
PHCTHK (TeMIepaTypsl BO3AyXa H OCagKOB), a TakKKe IO PacyeTy
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JHHAMHKH CHETOBOH IMHUU. B pa3HbIX MOIUQHKAIHMAX NOTOOHBIE PaCHEThI
OyIyLIero CoCTOsHUS OJIe[IeHEeHHs CHENAaHBl Ul OTAEIbHbIX JIEIHUKOB
(TTonosHuH, 1987), HekOTOPHIX TOpHBIX cucTeM (Inassipud U ap., 1990),
DOMbILKMX TEPPUTOPHIA B 001acTH MUTaHus ropHbx pek Tsaab-1ans (JIukux,
Jukux, 1990), nakoner, Bcex rop Cpeaneit Azuu (Imazeipun u ap., 1986).

PeiliaeMasi 310eCh 3a/1a4a 3aKT0YaeTCa B pacyeTe He BCEro JICIHHKOBOTO
CTOKa, a JIHMB TOH €ro 4acTH, KOTOpas cOCTaBldeT N00aBOK CTOKa B
CpaBHEHHH CO CTAHOHAPHBIM OamaHcoM Macchel. DTO O3HAYAET, 49TO B
YCJIOBHAX MOTEIUICHAS W JAETpafalMy Ojle[lecHeHHs pedb HIET O pacyeTe
cTOKa erpanaiui Rd, KOTopsIit uncneHHo paBeH TeKyIeMy (KaK IpaBuiIo,
oTpHUIaTeNbHOMY) OanaHcy mMaccel. Benuuuna Rd Biamser Ha H3MeHeHHE
YPOBHS OK€aHa ¥ H3IMEHEHHE YBIKHEHHOCTH TEPPUTOPHH. Pacder cToka
Jerpajaliii COCTOMT B MCTIONB30BAaHHH JaHHBIX HAOMIONCHNH 33 U3MEHE-
HHAMH MACCHI JIEJHHKOB, KOTOpasi HMeeT TeHIECHITUIO K YMEHBIIICHHIO TIPH
TIOTETIEHHH.

B cooreercTBUM ¢ HabmOneHUAMH Ha Tanb-111ane, B paiioHax quciep-
CHOTO OJieJleHeHHs TUTOIA TG JieTHHKOB B 1980-x rogax cokpainasnach Ha
0,5 (Yapos, 1990), a B paifoHax KOMMakTHOro onefeHeHud — Ha 0,1% B
ron (KyssmuueHok, 1989). Mcxons u3 atux uudp, A seeii LienTpansHon
A3WH COKpallleHHe TUIOMIATH OJTeICHEHHUST MOKHO MPUHATH paBHBIM 0,5%
B T0]1, a [/ OCTAJIBHOTO0, «MAJIOT0» OJIeACHEeHH 3eMIIH, UMEIOILETO CBA3b
C OKEaHOM, COKpallleHHe riomanu npuanmaercs no 0,3% B rof, XoTs u3-
3a OCTPOBHOIO MOJIOYKEHHS JICTHHKOB B APKTHKE M UX KYIOJI000pa3HOM
(opMBI MOHMKEHHE BBHICOTHI MOBEPXHOCTH JIEAHHKOB MOMKET IIPOTEKATH
KpaiHe HelUHEeHHO.

s onenenenns Tanb-111ans u rop LleHTpansHOM A3uH HCNONIL30BA-
HEBI U3MepeHus Oananca maccbl 3a 1959-1989 rr. Ha neanukax LleHTpais-
geii Tyrokey B 3aunuiickom Anaray U Ne 1 B Kuraiickom Tsaunb-lllane
IS paiOHOB IMCIIEPCHOro ojefieHeHHA W Ha neanuke Capsl-Top BoO
Buytpennem Taub-lllane — 11 paHOHOB KOMNAKTHOrO OJIe[IEHEHHS
(maHHBIE YaCTHYHO PEKOHCTPYHUPOBAHEL). bonbmas ckopocTh Aerpajayuu
BCero ofefeHeHus LieHTpaibHOi A3UM IPUHATA M3 TOrO COOOpaKEHH ,
YTO TIPH TOTETUICHHH CKOPOCTh JerpajJallid BO3pacTaeT Mo Mepe pocTa
CTEIICHH KOHTHHEHTAIbHOCTH KIMMAaTa, TaK KaK YBENM4YHMBAETCA BKIA
neTHero OajxaHca Macchl B M3MEHEHHE €€ TOfIOBOTO OanaHca M CTOKa
nerpaganid. Takoe ABIEHHE CBA3aHO C HEOOJBIIMM, HO MOCTOSHHBIM
POCTOM [IOJH 3HMHHX OCAJKOB B IOJOBOH CyMME NPH MOTEIUIEHHH H
YCHJICHHH ITHKJIOHHYECKOH aKTUBHOCTH B IIEPHOI 3HMHETO aHTUIIMKIIOHA.
Kpome Toro, neIHHWKM KOHTHHEHTAIBHBIX PAHOHOB HMCHBITHIBAKOT
TeHICHIIHIO K YMCHBIICHHIO MHTaHUA aTMOC(EPHBIMH OCaIKaMH, KaK 3TO
BUIHO Ha puC. 3.41. YMeHblIeHHEe aKKYMYILIIHH CHETa M MOTEIUIEHHE
TUITHYHE IS YCIOBHA KOHTHHEHTAIbHBIX paiioHoB LleHTpansHoH A3HH.
310 Haubosee OIaronpusTHOE coueTaHue OOBACHAET aHOMAIbHO OOIb-
IIHe CKOPOCTH [erpajaliiy OJleleHeHHs M BeIHInHBI cToka Rd, kak 510
cienxyer u3 puc. 3.42.
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Puc. 3.41. YMeHbWeHNe roaoBoOi akKKyMynsuMKU CHera, C_, Ha negHuKax
LleHTpansHbii Tylokcy B 3aunuiickom Anartay (a), Capbi-Top Bo BHyTpeHHeM
TaHb-lawe (6) u Ne 1 B Kutaiickom TaHb-LLane (B)

Anst oueHKH CTOKa Jerpajgaund Rd U ero TeHIEHIHH Yy BCEro
OCTaNILHOTO «MaJloro» OJIeACHEHUs] 3eMIIH B3AThl JaHHBIE H3MEPEHHH
Gananca maccel Ha netHHKax HopBeriu, OCKOMbKY 3TH POOIKHTEE-
Hble, Hau0oJIee TOYHBIE H3MEPEHHS OTPAKAIOT CPETHHE YCIIOBHS BO3MOX-
HOM peakluy oneneHeHUs Ha riobanbHOe norenneHue. OneaeHeHHe
NpUOPEXHBIX patoHOB CKAHIHHABHH C THIWYHO MOPCKHM KIHMAaToM
(Garseg, 1965) umeeT CXOACTBO ¢ PeXUMOM oneieHeHHs Beperosoro
xpebra CIIA u Kanampl, npuOpexHbIX pailoHoB Amsacku, Wcnanaum,
UImiubeprena u ap. Ha puc. 3.43 nokaszaHa TeHAEHIMA yBEIMUEHHS CTOKA
AeTpajalllH, pacCYHTAHHAA MO pe3ylNbTaTaM M3MEPEHHH Ha IMECTH
nexankax. CpaBHEHHE 3TOH OCPETHEHHOW TEHIEHIHH NMPUHATO LT
NIPOTHO3a H3MEHEHHH BCEro «Mayloro» oJieIcHeH s 00LIeH MIoMmamsio
500 TBIC. KM

Hcxons u3 TeHOEHIMH H3MEHEHHA TEMIIEPATYPhl BO31yXa MO JaHHBIM
mereoctaHuui Tane-1llans (puc. 3.44) u npenmonaras B nocneayromeM
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I'naBa 3. I'ismmosoruyeckuii nmporHos
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Puc. 3.42. CoBpemeHHbIe TeHASHUUMH cToka aerpapauuu, Rd, n ero
NMPOrHO3WpyeMble BENUYNUHbI COrNacHo 3ToN TEHAEHLMM, BLIYMCIIEHHbIE MO
pesynkTatam M3mepeHWn Ha negHukax LleHTpanbHbii Tylokcy (a), Capbi-
Top (6) n N2 1 (B)
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Puc. 3.43. UameHeHuMe cTOKa Aerpagaunn, Rd, 3a 1960—1990 rr. no
AaHHbLIM pac4yeTa BanaHca Macchbl WECTH HOPBEXCKMX NeQHUKOB

TOT K€ JIMHEeHHBIH TpeH I (JIHHEeHHAT SKCTPANONALMA 346Ch, K COXKAICHHIO,
II0Ka HeH30exHa), MOXKHO 3aKIII04HTh, 4TO B LIeHTpansHON A3HU CpeIHAS
ronoBas Temrneparypa k 2100 r. moxxeT noBeICHTECA Ha 1,5°, a Kk 2350 . —
Ha 4,5°.

C ucnone30BaHUEM 3THX CYTy00 OpHEHTHPOBOYHEIX (P B TAOIHIIAX
3.2 u 3.3 npuBoasaTcs o LleHTparbHOM A3HH H BCETO «MaJIOTo» OJIeICHE-
HUs 3eMJTH COKpAILCHHE IIOMIAIH oJleIcHeHus AS, H3MEeHeHHe Y/IeIbHOTO
cToka aerpagaumu Rd u oObema 3toro ctoka QRd, a TakKe CyMMapHBIii
NOABEM YPOBHA Mops XSL.

Hannsle Tabn. 3.3 moka3eiBalT, yTo Ha TsaHb-lllane u B obnactu
BHYTpeHHeETO cToKa LleHTpanbHol A3uu odeHb OBICTPO, 4 B HoJiee o3 aHKe
TIEPHO/IBI KaTacTpO(QUIECKH OBICTPO COKpPAIIAETC S IUIOIA]b OJeAEHEHUS,
YBEJTMIHBAETCS HHTEHCHBHOCTH CTOKA BCIEJICTBHE COKPAIIEHUS T101LA U
1 OBICTpO HapacTaeT 00BEM CTOKa Jierpafialiii. MakcuManbHas BelnuYuHa
mpHpaiieHus (mo oTHomeHuo K 1975 1) npousoiiaer k pybexky 2100 r,
Korzma o0beM CTOKa Jierpajanuy yeenuuutcs B 3,3 pasa. Ipu nponomxkaro-
HIeMcs TIOTETDIEHHH 00BheM CTOKA Jierpaialiuu DyaeT COKpaiaThes.

Breuatnsaror macmtaber cokpanieHus miomand onegeHeHus. OHO
COXPaHHUTCA TOIBKO B HanOosiee BRICOKHX HacTiax LleHTpanbHO# A3um, B
MacCHBaxX KOMIAKTHOrO ojeaeHeHHs. Bo3MOkHO, TeMIBI JAerpajaliu
OynyT ewe Oonee ObICTPBIMH H3-3a 3P deKTa KOHTHHEHTATEHOTO YCHICHHUS,
T.€. YMEHbILEHHS KOJTMYECTBA 0CAIKOB H CMENIEHHS €10 [THKa Ha BECEHHE-
3UMHee BpeMs MPH 0XHAACMOM MOTEIICHHH.

Ipu naneHEHIIEM NOTEMICHUH WIH COXpaHEHHH KIIMMaTa Bes TeppH-
TOpHSA, 0COOEHHO €€ HU3KO- H CPEIHETOPHAs YaCTH, HAYHeT NIPeBPaIaThes
B THII BbICOKOTOPHOH MYCTEBIHHM, I1€ NpH KpaiiHel 3acylLIMBOCTH OyIoyT
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I'napa 3. Iasnmmosornyeckuii nporLoa
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Puc. 3.44. TeHaeHUUU U3IMEHEHUA CpedHel 3uMHel (a) u cpeaHei roaoBoNn
(6) Temneparypbl Bo3ayxa, t, °C, B BbicOKOropbe BHyTpeHHero TaAHb-LLlaHa
3a 1930-1990 .

1 - TenaeHUUA, 2 — CPeaHAR roaoBan

HabmronaTbes NepHOJUYECKHE HEMHTEHCHBHBIE JOXKIH H CHEronajkbl B
BeCeHHe-JIeTHee BpeMsL. .

Hano yuutsiBaTh Takxke KpaiiHe HeONaronmpHATHBIE YCIOBHA s
(hopMHpOBaHHs TANOro CHEroBoro croka. OH pe3Ko YMEHBIINTCS, M ITHK
CHEroTasHUsA CMECTHTCS Ha paHHEBECCHHHE MecALBl. B pesynsrare akTu-
BH3UPYIOTCS PYCJIOBBIe Ipoliecchl U (QHIBTpalus Tajdelx BOA. PeanbHoe
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Yactp 3. I'106a/ibHbie H3MEHEHHS! U Cyab6a JieJHUKOR

Tabnuua 3.2

W3meHeHue oneneHenns Ha TaHb-lLaHe u B LieHTpansHon
A3wun npu rno6anLHoMm notenneHun*

Ton Tsanp-1lans UentpanbHas Azus
DS, moic.km?| Rd, m | QORd, kw’ | DS, km® | ORd, km’
1975 19 0,35 5,25 40 14
2050 13,7 1,6 15,8 26,2 42
2100 11 24 17,5 19,8 47
2150 9,1 3 16,7 14,8 44
2200 7,5 3,6 15 11 40
2250 6,2 4,3 12,5 8,8 38
2300 5 4,9 10,2 7 34
2350 4,5 5 8,7 6,2 3

*(003HaYEHHA JaHb] B TEKCTE.

NPHPAILCHHE CTOKA FOPHBIX peK OyzeT MeHbie. Tonbko 61aronaps 6e3s803-
BPATHBIM ITOTEPSM 3aMacoB JIETHUKOB IONOKEHHE C BOIOOOECIEYEHHEM
HE CTAHET KPHTHYECKHM.

Bnusnue nerpamammu «Manoro» oneneHeHHs 3eMIM HadHET CKa3bl-
BaTbCs HA NOBLILICHWH YPOBHA okeaHa yxe K 2050 1., a nansure CKopocTsh
IOpHpANleHUs YPOBHA OKedaHa 3a c4eT Aerpajaluud HAYHET 3aMETHO
Bo3pacTats (cM. Tabm. 3.3). 3ot nepron oxsatut 200—300 net. «Mamoe»
oneneHenue 3emitn OyzneT ObICTPO, NPaKTHYECKH KAaTacTPOGUIECKH paciia-
Jatecs, ¥ K 2350 1. ero momans cokparuted ¢ 500 no 100 Tteic, kv’ K
3TOMY BPEMEHH JIEIHUKH COXPAHATCS JINIIE B Topax BHyTpennei Amnsicky,
Ha HEKOTOPHIX apKTHYECKHX apXHmenarax, BO BHYTPEHHHX YacTAX
IMararoHckux neJHAKOBBIX IUTato, B Kapakopyme, [umanasx, oTaeabHbIX
qacTsax TubeTa  Ha caMBIX BBICOKMX BEPIIMHAX B rOPax yMEPEHHBIX
[IHPOT.

[puBenenHbIH pacueT CKOPOCTH MOILEMA YPOBHS OKEaHa JaeT bonee
BBEICOKHE IH(PHI IT0 CPaBHEHHWIO, HAIIpHMep, ¢ pacdeTamu . Pobuua
(Robin, 1986). ITo-BuaAMMOMY, 3TO CBA3aHO ¢ AOCTATOYHO IPYyObLIMH
JOMYILICHAAMH IIPH PacyeTax, B YACTHOCTH C AOMYIICHHEM O JIHHEHHOM
M3MCHCHHH TUIOLIA/H ONEICHEHHS TIPH POCTE YIEITBHOTO CTOKA JeTPATALH,

Cyns 1o pesynsTatam MpUBEIEHHOIO aHAH3a, H3MEHEHUs oeieHe-
HHSA, CBA3AHHBIE C «TIaDHUKOBBIMY» MOTEIUIEHHEM KIHMara, OyayT HMeTh
B OCHOBHOM HEraTHBHBIC T€O03KOJIIOTMYECKHE MOCTIENACTBHA. M3MeHeHus
CTPYKTYPHO HEYCTOHYMBBIX JICIHHKOBBIX MOKPOBOB «MOPCKOTO» THIA
MOTYT HPHBECTH K MX pacmaly, BO3MOXHO, K KaTacTpoduyecKomy,
CNEACTBHEM Yero OyAeT CPaBHHTE/IBHO OBICTPOE MOBBHINICHUE YPOBHS
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Inasa 3. I'nsuposornyeckuii nporHos

Tabnuua 3.3

U3meHeHne «manoro» onefeHeHUs 3eMnu, UCKNIO4Yas oneaeHeHue
obnactu BHyTpeHHero ctoka LleHTpanbHon Asnn*

Ton | Rd, & DS, S, 10° km? QRd, xa’| W3ameHeHUs ypOBHA
Mops
10° km? DSL, mm/200| SSL, mm

1975 | 0,07 500 35 0,1 1
1990 | 0,13 22,5 477,5 37 0,1 1,5
2000 | 0,28 14,3 463 130 0,4 2,5
2050 1,0 70,0 393 392 1,1 22,5
2100 17 59,0 334 574 1,6 79
2150 24 50,0 284 693 2,0 161
2200 3.1 43,0 241 762 2,2 261
2250 3.9 36,0 205 795 2,3 370
2300 | 4,6 61,0 144 662 1,9 484
2350 5,0 43,0 101 505 1,4 541

*S§— mmonrans oneneHeHus, Rd — cTok aerpanauuu (cokpaiuenye Ha 0,5% B rom ot
Ka&)KIOTO MOCIEAYHOIIEro cocTosHuA), ASL — CKOpoCTh IOIbeMa YPOBHA MOPA H3
pacuera 350 kv’ Ha 1 My nogbema, OCTaNIbHEIE 0003HAYCHHS IPHBOIIIIHCE B TEKCTE.

OKeaHa (Ha 5-7 M 3a JeCATKH JIET), TOrAa KaK ropHOe OJieJeHEeHUe yMe-
PEHHBIX U CYOTPOMMYECKHX HIHPOT MEPEHIET B YCIOBUSA IKCTPEMAIBHOTO
peXHUMa C Pe3K0 OTPHIATENBHBIM (10 —3, —5 M/200) GanaHcoM Macchl U
IOYTH LICTHKOM Hcde3HeT. OOBEM CTOKa TOPHBIX PEK CHIIbHO COKPATHTCA
(u3-3a OTEPH JIETHUKOBBIX PECYPCOB), YTO MPUBEAET K HEraTUBHBIM JJIs
CENLCKOXO3MHCTBEHHOTO TTPOU3BOICTRA TTOCIEACTBUSAM.

OcHOBbI rMAUXMONOrMYecKoOro NporHo3a

B 70-x romax s BEICKa3aJ MBICTIE O TOM, 4TO yke depe3 15-20 ner
Bce Ooublnii Bec OyIyT NpHOOpETaTh TE 3HAHMSA O 3€MJIE, KOTOPLIE CTAHYT
CTHMYJMPOBATh Pa3BUTHE HAYYHOH MBICITH, TTOJ00HO TOMY, KaK 3TO C/Ty4H-
JI0Ch B Hayalle CTONEeTHs ¢ QH3UKOMH, HAMIpaBIABIIEH OBICTPYIO YBOMIOLMIO
psaa QyHIaMeHTaNbHBIX JHCLHUIUIAH. 3HAa4YeHHE HayK O 3emile Pe3ko
BO3pacTaer ceifuac BCIEICTBHE TOTO, YTO MMEHHO OHH JOJ/LKHBI IOMOYb
HalTH pelieHue OTHOM U3 CaMBIX JKI'YYHX COBPEMEHHbIX IpodiieM, Kacaro-
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Yacts 3. I'noGaibubie usmeHnenus u cyabba Jie JHHKOB

LeHCA B3aUMOOTHOIICHUH NPHPOAHOI cpensl u obmecTBa. B aToii
CBs31 OOINBIIOE 3HAUEHHE MPHOOPETAET MIALMHONOTrMYECKHIA IPOTHO3.
[lo cymecTBy, 0 Takom MPOTHO3€ IUIA peYb B MPEALLIYIIEM pa3zerie.

[smmonoruyeckue NPOruo3el, Kak U Jpyrue BUIBI reorpaduueckmx
NPOTHO30B, NOAPA3ACIIAIOTCA 110 3a01arOBPEMEHHOCTH POTHO3HPYEMBIX
371EMEHTOB HHBA/IbHO-IVIALHANIBHBIX CHCTEM, IPOCTPAHCTBEHHBIM MACIII-
TabaM, CTENeHH ACTCPMHUHHPOBAHHOCTH.

ITo 3a6/1ar0BpeMEHHOCTH TIIALMONOrHYECKHE IPOTHO3bI MOXKHO TIO/I-
pa3fenuTh Ha KPaTKOCPOUHEIE, CPEHECPOYHBIC W JOITOCPOUHBIE.

Kpamxocpounvie npoznosbi OXBaTHIBAIOT OJMH LMKI PEXKUMA TIISIH-
aBHOro oObexTa. [l JIeTHUKOB 3T0 OaIaHCOBBIH IO — UK Ce30HHOTO
HaKOILUTEHHs M pacXoa JIbJa, JUIS JTaBHH — MepPHO/ HAKOIUICHHS CHera Ha
CKIIOHE U ero0 ObICTpas pasrpyska, AjIs JeISHOTO OKPOBa PEK M BOJOEMOB
— BpeMA OT ero 3apoXkIeHHs 10 paspymeHus. KpaTkocpouHble nporHo3sl
0asupyroTcs Ha GONBIIOM IMIHPHYECKOM MAaTepHaie H, Kak IIpaBuilo,
JIOKATbHEL.

Cpeonecpounvie npozro3el OXBATHIBAIOT EPHO/] BPEMEHH, IIPEBhIIIA-
IOILMH OCHOBHOM PEXHMHBIH UK/, HO HE BBIXOIAT 32 PAMKH XapaKTep-
HOro BpeMeHH 060p0Ta Macchl B INIALHAATEHOM 06beKTe. K TakuM mporHo-
3aM MOKHO OTHECTH NMPOTHO3 Koslebanuit PpOHTA JIETHUKOB, YACTOTY CXOAa
JIaBHH B JaHHOM pPEeruoHe H T.IL

Lonzocpounbie npozro3bl OXBAaTHIBAIOT NEPHOI BPEMEHM, HPEREIIA0-
IMH XapakTepHOe BpeMs 060poTa Macchl B 00bekTe MM cucteme. Takue
HPOTHO3bI HaIll€ BCETO ObIBAIOT IIO0ANBHBIMH WM PETHOHAILHBIMH H
0asHpyrOTCs MPEeUMYIIECTBEHHO HAa KOCBEHHOH MH(OpMaLuu 06 06Immx
dusuko-reorpadHueckux 3akoHOMEpHOCTAX. [IpUMEPOM CITy>KHUT NMpeo-
JIO)KEHUE O KaTacTPOQUUECKOM pa3pyIleHHH 3anaIHOAHTAPKTHIECKOrO
JIeTHUKOBOTO TIOKPOBa.

B nmpocTpaHCcTBEHHOM OTHOLLIEHHH TIPOTHO3bI MOTYT OBITH Pa3eaeHE]
Ha 17100albHbIE, PETHOHATIbHBIEC PA3HBIX MAcCHITAG0B M JIOKaJIbHBIE.

I1obanvbuvle npoeno3bl KacaroTesl NpeBHACHUS COCTOSHHUS OJie/IeHe-
HUs 3€MIIH B 1IeJIOM, OTPAKCHHUH Ha OJIeICHEHHH KJIMMATHUECKHX KaTacT-
pod, 1 B TOM 9HCIle s1ePHOH BOHHBI, HAPACTAIONIMX [IOGATBHBIX aHTPOIIO-
FeHHEBIX BO3/IEHCTBHH (0Doramenue atMoceps! IByOKUCHIO YIIIEPOIa WK
NBUTBIO).

Pezuonanvbnvie npozno3bl KacaroTcs NPeIBUICHHS COCTOSHHS HUBAIb-
HO-INIALMATEHBIX CHCTEM B KPYNHBLIX pernoHax. B kauectse mpumepa
MOXHO Ha3BaTh aHAJIM3 CBA3H KoleOaHUH OneICHEHHS OTAENBHBIX CEKTO-
pOB APKTHKH CO CMEHOH MaKpOIHMPKY/IALMOHHBIX 310X M COOTBETCTBY-
IOLIHUH TIPOTHO3 B CBA3HU C TPEAIIONAraeMoii METeOpOJIOraMH TOCIEI0Ba-
TEJIbHOCTBIO X CMEHbI,

Joxanhbie HPOcHO3bl KACAKTCA MECTHBIX HUBAJBHO-TNIALIMATIBHEIX
CHCTEM H HX JJIEMEHTOB. B kauecTBe NpHMEpa YKaxy Ha mMporHo3
YCHIICHHA JTaBUHHOH OIAaCHOCTH Ha KOHKPETHOM TOPHOJIBIXKHOM
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CKJIOHC B PE3YNbTATe YTHETEHH PACTHTEIBHOCTH TTOJ JILKHBIMH TpacCaMH
HIIH MPOTHO3 BO3MOKHOCTH H CPOKOB PE3KHX NOABHIKCK ITYILCHPYIOMIHX
JICTHHKOB.

MeTonsl peanu3aldd TIAIMOJOTHYECKHX NPOTHO30B JIENATCS Ha
IeTePMHHHPOBAHHbIE M BEPOATHOCTHbIE. IIpH NeTEPMHHHPOBAHHOM
MPOTHO3€ B KA4€CTBE apIyMEHTOB HCIO/b3YIOTCA IALHOIOTHIECKHME HITH
KIMMaTHYECKHIA TapaMeTp MO0 MX HAabOop; MPOrHO3HASA MOIEb CTPOUTCH
Ha 0ase ypaBHeHMI MaTeMaTH4eckoil (DU3HKH, MEXaHHKH, TMAPO- U
TepmoauHamMuKy. K TakoMy MpOrHO3y OTHOCHTCS IIPOTHO3 CTOKA C Je/THMKA
110 TassHUIO HAa OCHOBE OTMPEICIICHNS BpeMeHH J0oOETaHus Tanol BO/IbI 110
M3BECTHOMY T'HApOTpady JIeTHHKOBOIO CTOKA.

[Ipn BepOATHOCTHOM IIPOTHO3E MOJENbL CTPOUTCA HA TEOPETHKO-
BEPOATHOCTHOH OcHOBe. Pe3ynpTar 3akmo4aercs B KOIHYECTBEHHO
obecredeHHOM 3HaYeHHH NMPOTHO3MPYEMOro SABJIEHHA MIH Ipouecca,
KOTOPHIE HE ONpe/eNeHsl HH BO BPEMEHH, HM B POCTPAHCTBE JHOO
OIIpeIETIEHB! TOLKO B OHOM U3 3THX Kareropuid. Pesynsrar MoxeT ObiTh
JIETEPMHUHHPOBAH B IPOCTPAHCTBE, HO HE BO BPEMEHH, KOI/Ia MIPOTHO3M-
pyeTcs auanasoH koneGanuii Gananca Macchl WM TasHUA JIETHAKA, THOO
OH JIETEPMHMHUPOBAH BO BPEMEHH, HO HE B MPOCTPAHCTBE, KOTa MPOrHO-
3HPYIOTCS AaTa BCKPHITHA PeKH 0€3 yKazaHus MeCTa BCKPBITHSA, @ TAKKe
JaBMHHAsA OMACHOCTH B ropax 0e3 ykasaHus KOHKPETHOTO JaBHHOCOOpa
WM 1K€ JOJMHBL

V4eT HHEPLUHMOHHOCTH MPOIIECCOB BHELIHErO MAcCOIHEpProobMeHa B
[ISAIHAOIOTHYECKOM MPOTrHO3€ PACCMOTPHM Ha NPUMEPe FOPHO-I0THHHOTO
nemHuKoBOTO bacceiina [xankyar Ha LlenTpansHom KaBkase, riie Ha 10510
N THAKOB TIPHXOAMTCS MOYTH MOJNOBHHA Tuioiad. B kadecte meTona
M3YYCHHSA HHEPLUMOHHOCTH CIIydaifHOTO mporecca (3To npeodianaroiui
THII IS MaccodHeproodOMeHa JTeIHHKOB) BOCMOJB3YEMCS amnapaTtoMm
aBTOKOppensimi. Bee 1aHHBIE, IO KOTOPBIM MOCTPOCHBI aBTOKOPPEIIs-
[IMOHHEIE QYHKLMY, PEICTABICHHBIE Ha pUC. 3.45, IOTyYEHBI B PE3yJib-
TaTe MPOBEACHHBIX B TeUeHHE Tpex jeT (1974, 1976 u 1977) neransHbix
M JOCTAaTOYHO TOYHbIX H3Mepenuit ([roprepos u ap., 1981). 3neces nansl
CrIa)keHHbIE HOPMUPOBaHHBIC QYHKIMH, @ HX JOCTAaTOYHO OOnbIIOE
OCpeIHEHHE 10 BpEMEHH HE OCTaBIAET COMHEHHH B HaOCXKHOCTH
pe3yIbTaToB.

Jlst KOpOTKOBOTHOBOTO GastaHca TaromeH 1eIHHKOBOH MOBEPXHOCTH
KOppeJIALMOHHAs CBA3b BhIpakeHa €1a0o0, Mana HHEPLUMOHHOCTB; Yepes3
cyTku Ko3()hHIHeHT Koppensuuu cHkaercs 10 0,4. [lns reMiieparypsi
BO3/yXa XapaKkTepHa HECKONIbKO OO/IblIas HHEPLIHOHHOCTD, YTO CBA3aHO
C MPOIO/DKUTETBHOCTRIO MMPOXOXKIEHUS BO3IYIIHBIX MacC HaJl JIETHHKOM,
3nauyenue ko3ddunuenTa koppensuuy, pasHoe 0,5, 10CTUraeTcs MpH
CIIBUTE 10 BPEMEHH Ha 2 CYTOK. BIIM30K 110 HHEpUHMOHHOCTH K XOIy
TeMIIEpaTyphbl BO3IyXa MPOLECC TasHUA JIeTHHKOBOH MOBEPXHOCTH B TOYKE;
Ta e BeMYrHa KoddduumenTa kopperanuu 0,5 1ocTuraeTcs pH CABHTE
Mo BpeMeHH 2,5 CyTOK.
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Puc. 3.45. HopmupoBaHHbIe aBTOKOPPenAUUOHHBIE PYHKUMM napameTpos

EHBI.I.IHE!’O maccoaHeproobmeHa negHuka [hkaHkyar Ha LleHTpansHom
aBKa3se

1 — GanaHc KCPOTKOBONHOBOW paguauuu, 2 — TemnepaTtypa so3gyxa, 3 —
TasHWe B ONOPHOW TOYKe, 4 — TasHUe A3bIKa NefHMKa, 5 — TaAHMe Bcero
nepHuka, 6 — CTOK BOABI C ropHO-NIENHUKOBOro BacceiHa, cTeneHb OneaeHeHUs
KoToporo paBHa 48%

JlanbHeliiee yCuICHHE KOPPEIALMOHHBIX BHYTPHPSAIHBIX CBS3eil
00YC/IOBICHO yBeNMYEHHEM IUIOIAIM U MAcCHl TAIOMIEH IOBEPXHOCTHU
nenHuKa. Tak, 11 A3bIKa JeJHHKa HHEPUHOHHOCTh CHCTEMBI OJIH3KA K
HYIIIO TIPH XapakTepHOM BpeMeHH 15 cyTok, a [j1s Beero neqHuxa — B 25
cyTok. Hanbosee nHepumoHeH B CHCTeMe BHEIIHEr0 MacCo3HeproooMena
JIETHUKA CTOK; XapaKTepHOe BpeMs coctaBiseT 30 CyToK.

Beicokasi BHYTpHpPsAIHAS CBA3HOCTE MPOLECCOB TasHUS JICAHHKA W
CTOKa BOIIBI C HEr0 OTKPBIBACT MIMPOKHE TIEPCIIEKTHBEI IIPOrHO3a JIETHUKO-
BOro cToka. [locnennee ka4ecTBO WIMPOKO HCMONB3yeTCs B MPAaKTHKE
[IAUMOTHAPOJIOTHIECKHX mporHo3oB (I'ony6es, 1976). Tak, ecnu 3a
AOCTAaTOYHO HANEKHBIH KPUTCPHH MPHHATH BETHYHHY KOIPQPHLMEHTA
KkoppesuuH 0,8-0,9, To IPOrHO3 CTOKA 10 JAHHBIM O TEMIEPATYPE BO3Y-
Xa WK TagHHM MOJKHO [1aBath C 3a01aroBpeMeHHOCTBIO 2—4 CYTOK.

HecpasrneHHO 60o1b1ICH HHEPLIHOHHOCTBIO 06IAIAIOT TaKHe XapakTe-
PHCTHKH JI€THHKOB, KaK MOJIOXEHHE (POHTA JIEIHUKA, €T0 pasMepHl U
(opma. VX peakius Ha BHEIIHEe BO3IEHCTBHE HCUMCISETCA TOAAMH IS

MaJbIX H30TCPMHYECKHX JICTHUKOB H ThICAYAMH JIET UL JIEJHUKOBOTO
MOKpOBa AHTapKTHJbL.
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Puc. 3.46. U3meHeHMe NeJHAKOBOro CTOKa B CBA3W C Aerpajauuven negHuka
xankyat
3aqepuenbl KOHe4YHbkIe MOpEeHbI

AHaTH3 M3MeHeHUIt J1eJIHUKOBBIX OKPOBOB CJIYKHMT 3JIEMEHTOM IJI0-
0aJIEHOTO TTIAIMOIOTHYECKOT0 POTHO3a, TOT/IA KaK B JIOKAJILHOM IIPOIHO3E
MEI HIMEET JIEJI0 C OTAEIbHBIMHU JICTHUKAMH HITH HEOObIIHMMH JICTHUKOBBI-
MH cHcTeMamH. [IpuMep Takoro MporHo3a NMpuBeAeH Ha puc. 3.46. 3meck
PEKOHCTPYHpOBaH 6anaHc Macchl TOPHOTO JIEHUKA, KOTOPbIH PaCCYHTHI-
BaJICA T10 JAHHBIM O TEMIEPAType BO3IyXa TETHHX MeCsALEeB H KOIHYECTBE
arMOC(EpHBIX OCAAKOB 32 3UMY, H3MEPEHHBIX Ha METEOPOIOTHYECKOH
craniud. CxeMa AEMOHCTpUpYeT, Kak OyIeT H3MEHATLCA CTOK BOIBI C
JETHHAKA B CTAOHH €r0 MPeUMYLIeCTBEHHOTO HACTYMaHUA KM COKpalle-
HHg. B cTagMio oTcTynaHus JeHUKOBBIH CTOK YMEHbINAETCH H3-3a
COKpallleHHs TuTomann negHukoB. Ho B Kakmpiii meproj BPEMEHHOTO
CTAMOHMPOBAaHMS (JPOHTA JIeJIHUKA, KOTOPhIH (HKCHPYIOT Balbl KOHEY-
HBIX MOpEH, OTHOCHTENbHAs BEIMYHHA CTOKAa Bo3pacTaeT. Bo3MokHO, K
TAKHM BCIUIECKAM JIEIHUKOBOTO CTOKA IIPUYPOYEHEI TIEPHObl HAUOOIbILEH
celleBoil aKTHBHOCTH M penbedoo0pa3yroliei IeATenbHOCTH JIEIHHKOB.
[1pu HacTyTaHWH JTEAHUKOB 3Ta KPUBAs (IIPOMI PHIBAETCS HA3a]l H CITyKHUT
OCHOBOH TIPOrHO3a JIEJHUKOBOIO CTOKA.
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OcHOBOH MOYTH BCEX AETEPMHHHPOBAHHBIX PAcUeTOB M IIPOrHO30B
BHELIHEro MaccooOMeHa JIeIHMKOB CIYXKHT CXeMa pacyeTa adisaiuu
JEIHUKOB € NOCIEAYIOUIMM MEPEXOA0M K aKKyMYISAIMH Ha OCHOBE MX
paBEHCTBA Mex /1y co00Ji Ha BLICOTE IPaHULIBI MUTaHUS TeaHHKoB (KpeHke,
1982; Xomakos, 1965, 1978). Mexny TasHueM CHera u J1ba Ha JICIHHKAX
U CpeIHEH JIETHEH TeMIepaTypoH BO3yXa CYLLECTBYET CBA3b, OIHCHIBAC-
Mas TpHOMIKEeHHO KyOuueckoit dhopMmynoii (cM. BTOPYHO 4acThk 3TOH
KHHTH). OTpOMHBIN IMIIUPUYECKUH MaTepyall, KaK NPaBUIIO, TOATBEPIKAA-
€T 3Ty 3aBHCHMOCTB, XOTA Ha JOKAJIbHOM M perHOHalIbHOM YPOBHSAX
NPHXOIUTCS OIITUMH3HPOBATh KO3 PHIHEeHTH! GOpMYIIbl, a HHOLIA nepe-
XOIHUTE K pacyeTy I10 JIHHeHHBIM ypaBHeHHsAM. TeM He MeHee 0 MHOTOM
TOBOPHT TOT (aKT, 9TO 3MIIMPHYECKUH H JIOKaJIbHBIA 110 cBOEi mpupone
WCTOYHHK MH(OpPMAIHU IPH ero o0belUHEHUH 110KA3bIBAeT B 00LIEM
00aBHYH KapTHHY H3MEHEeHUH abiAiuH JieHUKOB.

K nacrosmemy Bpemenn paspaboTaHa cucTeMa METOOB pacdeTa
BCEX COCTaBJIAIOLMX DanaHca Macchl JIETHUKOB HA OCHOBE METEOPOJIOTH-
YECKUX XApaKTePUCTHK — CPEHHX MHOTONETHHX HIIH 3a AaHHEIH rof. C
HCIIO/Ib30BAHUEM 3THX MOAXOAOB MOIYYEH CrOCO0 OLEHKH MONeH HOpM
cocTaBiAloLMX OanaHca Macchl JIEAHUKOB JUIS KPYMHBIX JEIHUKOBBIX
cucreM. [1py 3TOM HOCTATOYHO 3HATH MPOTHO3 METEOPOTOTHYECKUX (haK-
TOPOB TOJILKO OJHOM U3 cocTaBmsonMx OanaHca maccel. Jpyras (00brgHO
aKKyMYJIALUA) MOXKET ObITh paccYuTaHa M3 COMMOCTABICHHS OJHOH H3
COCTABIAIOLIMX (00bIYHO abAALNH) C ZAHHBIMH O TOMOrpadHH (BBICOTHOM
noJokeHuu U (hopme) neaHukos. [lepexoa k MosIM, XapaKTePH3YIOIHAM
1ieJIble JIe[THUKOBbIE CHCTEMbI, OCHOBAH HA KOHLIETILIMK HETMPEPBIBHBIX TTOJIEH
XapaKTepUCTUK 3TUX, BOOOLIEe rOBOPS, AMCKPETHBIX CHCTEM, KOTODBIE
olpe/ielsioTes (aKTOpaMH, UMEIOLMMH HEMPEPBIBHBIE MO,

KapTel monel XxapakTepHCTHK JEIHUKOBBIX CHCTEM TIOCTPOEHHI Ha
BCE TOpHbIE PaHOHBI 3EMHOTO MIapa M MpPHBEIEHB B ATiace CHEXHO-
ne10BbIX pecypcoB Mupa. [Togo6HeIe 11071 O3BOISIOT HE TOIBKO BBISIBUTH
0CODEHHOCTH W3MEHEHUS HOPM aKKyMYISLIHH B NpeIenax JTeIHHKOBBIX
CHCTEM, HO M IOCTPOUTS MOJIA 0CAIKOB, 3aCHEKEHHOCTH M CTOKA B BBICO-
KOTOpbE, I7I€ MPEK/IE OHH CTPOMITHCH KpaifHe HETOYHO Ha OCHOBE BBICOTHBIX
3aBHCHMOCTEH. PacueTHble MO aKKyMY/IALIHH OKa3bIBAlOT HAlIPaBICHHUA
BJIATONEPEHOCA, TPAaHHUIIBI 00acTeH ¢ pa3HBIM T€HE3HCOM 0CAIKOB, CTPYH-
HBIH XapaKkTep BTOP/KCHHUS BO3yXa B TOpHbIE CTPaHBI U JIp.

H B 3axirodyeHHe NOrOBOPUM O METOfie BEPOSTHOCTHOIO pacuera u
MIpoTHO3a OallaHca Macchl JIeqHUKOB. Psia cioxHbIX npolieM BHEIIHEro
MaccooOMeHa JTeTHUKOB He MOXKeT ObITh pellieH CTAHIAPTHEIMU METOJaMU.
UtoOb1 HAKOMUTB AOCTATOYHBIH DS/l AAHHBIX, KOTOPBIA MOMKHO MOIOKUTH
B OCHOBY pacueTa M [POrHo3a o KoMy HCCIeIyEeMOMY PETHOHY WU
OTAETHHOMY JIEIHUKY, HEOOXOAUM ANUTeNbHbIN psia HaOmoneHuil. Takue
JUTMHHBIE pAALI HAOMOAeHUH 32 COCTARMSIIOLMMH BHEITHErO MaccooOMeHa
JIEHUKOB U COMYTCTBYHOLIHMX METEOPOJOTHUECKUX M FHAPOIOTHYECKHX
HU3MEPEHUH UMEIOTCS TONLKO /ISl HEMHOIMX JI€JHUKOB M JIeJHUKOBBIX
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Bn‘ M BOAHOTO SKBHBAAEHTA

Puc. 3.47. banaHcoBbie KpuBbIe, NOMy4YeHHbIE MO pe3ynkTataMm
M3MepeHMH B Te4eHMe OQHOro roaa, NoKasbiBalT BeCch BEpPOAT-
HbLIA AWana3oH W3MeHeHWH rofoBbLIX Benu4uH BanaHca mMaccbl
neaHwka B B 3aBMCMMOCTH OT aGCOMIOTHON BLICOTHI U NOMOKEHWUsA
rpaHuLibl CE30HHOTO CHera H_, v rpannubl nutanusa H_

B, u B, — coOTBeTCTBEHHO 3UMHUA M NeTHUH BanaHc Maccl,l Cekyiuas
NWHHUA NOKa3bLIBAET NEepeMeleHre rpaHnlbl Ce30HHOro cHera

paifonoB. KpomMe Toro, koppensuus MeTeOpOIOTHIECKHX MapaMeTpOB,
0COBEHHO aTmochepme 0cajkoB, ¢ 0aTaHCOBBIMH TMOKAa3aTeNsAMH HE
Bcerna yaosnersopuresbHa. C y4eToM 3THX 00CTOSTENBCTB ObLn pazpabo-
TaH METOJ BEPOATHOCTHOIO pacueTa M nporHo3a ([ioprepos, 1984).

Takoii moIxo 3aKII09aeTCs B BO3MOXKHOCTH HCITONIB30BATE COOCTBEH-
HO IVIAIHOJOTHYECKHE MMOKA3ATENH, B KOTOPbIX UHTETPAbHO OTPaXKEHBI
(hOHOBBIC 3HAYECHUSA W M3MEHYHBOCTb METEOPOJIOIHYECKHUX ITapaMETPOB.
BEICHEHO, YTO TpaHMIIa CE30HHOTO CHEra Ha JIe[JHUKaX 0TPaKaeT TEKyIEe
cocTofgHHE DalaHca Macchl M JIEAHHKOBOrO cToka. J{ns MHOTHX JICTHHKOB
YCTAHOBJIEHBI HaJEKHBIE CBA3H MEXAY BBICOTOH IPAHHIIBI MHTAHHA
NeJHUKOB H , COOTBETCTBYIOIICH HAMBBICLIEMY [OJOKEHHIO IPAHHIIBI
CE30HHOTO CHera H__ B KOHIIE JIETa, M TOAOBBIM HANAHCOM MACCHI JICTHAKA
B . \ns noyyenust TAKHX COOTHOLCHHH HykHbl 20—50-neTHHe HaOMFOIEHHS.

Ha puc. 3.47 cxemaTHueCcKH [MOKa3aHO, KaK 3a OJHH LMK/ SKCIIEMUIH-
OHHBIX pab0T MOXKHO IONYYHUTH COOTHOIIEHHS, COOTBETCTBYHOLLIUE MHO-
roneTHUM. AHANOrMYHO TOMY, KaK rpaHuna nutauus H  ¢ukcupyer
rojIoBoi OanaHc Maccel JIeJIHMKa B, B TCYEHHE OAHOTO ce30Ha a0IAIHH,
IPaHHLIA CE30HHOrO CHera cpHKCpreT TeKyllee cocTosHue DajnaHca

355



Yacrs 3. I'noGanbubie H3MeHeHHs U cy/ab0a Jie IHHKOB

Macchl b OT BECHBL, KOIZla Macca JICIHHKa MAKCHMAJIbHA, K OCCHH, KOorja
GanaHc Macchl MPUOIKKAETCA K KOHEYHOMY B IaHHOM 0anaHCOBOM rofy.
[NpakTH4ecKku MOKHO H3MEPATh, HAIPHMeED Pa3 B HECKOJIBKO JHEH, OanaHc
Macchl JIeTHAKA H (DMKCHPOBaTh I'PaHHUITY ce30HHOro cHera. Ilaper atux
TEKYIIHX 3HAYCHHHA MOTYT OBITh MpEACTaBICHB KaK HX KOHEHHBIE
peanu3anuy.

banaHcoBbie KpuBBIE Ha pHc. 3.47 MOJENHPYIOT BECh AMANa3oOH
H3MeHEeHHH OanaHca Macchl JIeJHUKA B 3aBHCHMOCTH OT abCONMFOTHOM
BbICOTHI. [IpencrapnenHas Ha pucynke kpusas H__=f(b ) npu onpenenex-
HBIX €€ OTPAaHHYEHMAX B HMKHEH M BEPXHEH HacTAX MOKET paccMarpu-
BAaTbCS B KAYECTBE IFOJOBEIX 3HAYCHHH, T.€. Hzﬁ:f(B ,2 B KOHEYHOM HTOTE
MBI MOKEM KPHBYIO, IOIYYEHHYIO 33 OTPaHHYEHHBIH HHTEPBAJ BDEMEHH,
CYHTaTh OCHOBOH IUIA NMOCIEYIOMIETO pacyeTa M MPOrHo3a rofjoBOro
OanaHca MaccChl JIETHHKA.

JTOT BEpOATHOCTHBII MPOTHO3 BHIIONHSIOT CIEAYIOIAM 00pa3oM.
[Npeanonaraercst HopMallbHOE paciipeielieHHe BBHICOT TPAHHIIBI TATAHMUS
Ha JIe[IHHUKe 332 MHOTOJIETHHH nepro/. IMeHHO TakuM 0Ka3anoch pactperie-
JieHue 3TUX BbicoT Ha nenHuke [lerTpansHoM TylOKCYHCKOM — €THHCTBEH-
HOM Jle/IHAKE C TPOJOJKUTEIBHBIM PSAIOM AaHHBIX: 40 JIeT IpsIMBIX
Habnmronenuit U 50 neT KOCBeHHBIX pacyeToB. Toraa s OmpeaciecHus
HY)KHOH KPHBOH JOCTaTOYHO 3HATH HOPMY H CpPEIHEE KBaJpaTHIHOE
oTkioHeHHe. HopMy MOXXHO paccudTaTh 171 TF000T0 JIEIHHKA WITH CHATh
C KapT, a KBa/IpaTHYHOE OTKJIOHEHHUE JJOCTATOTHO MIOCTOSHHO LIS JIETHHKOB
oTipe/ieNleHHbIX Tpajaliii HHTEHCHBHOCTH BHEITHETO MaccooOMeHa (Mopc-
KOT0, KOHTHHEHTANBHOTO, IepexoaHoro kmimMara) (Kpeunke, LllaHTeIkOBa,
1978). Ha3HauuB BeTHYHUHY OTKIOHEHHA, MBI TIOTy4aeM 00ECIEUCHHOCTD
oTipefielIeHHbIX BHICOT TPAaHMITHI IIUTAHHUS, @ CTISIOBATENEHO, YEPE3 CBA3H
(Tuma moka3aHHBIX Ha puc. 3.47) u HanaHc MaccHl TeTHHKA.

Tako# noaxo1 MOXKHO NPHMEHHUTB K pacueTy U IIPOrHO3Y H3MEHIUBOC-
1 OanaHca Macchbl Lol 1eJHUKOBOH CHCTEMBI, eCJIH HCIOIb30BaTh
runcorpaduyeckue kpusbie. [Tpe1okeHHBII METOJ TAKKE JIETKO peaIn3o-
BATh C [IOMOILLLIO 23POKOCMUYECKOIO MOHUTOPUHTA KPYITHBIX JICTHUKOBBIX
CHCTEM.
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Yacmp yemsBepmas
CHEI U AEA B XHW3HH AIOAEH

Crez cyumdiom casaHoM omepmeesuieti
NPUPOOLL: HO OH MHCe CRVHCUIM NEPEONYyMbeM N
JHcuzHeHHbIx npunacos. Tax paszadaiime dce

npupody!
Ko3zbma TlpyTkoB

M()u{b HEIOBCYECKO20 PA3VMA ceodumca Ha
HEM, eciu cdM YeN08eK CMmasum MecmrKue
SPAHUYbL CBOEN NBIMIUBOCIMIL

HopOepr Bunep

Mmaesa 1

PA3BUTUE MALUONOrMYECKUX UOEN
B CCCP U POCCUU

OBPEMEHHOE TPEACTABNEHHE O [NIALHOJIOTHH KaK HayKH O BCEX

BHIaX TIPHPOIHBIX JIBAOB CMEHHIIO IpexkHee, OoJiee y3Koe MOHH-

MaHHe TIAIHONIOTHH ML KaK HayKH o JIeJHHKaX. Pacumpenne
KpyTa H3y4aeMBIX €10 00BEKTOB ObL110 00YCIOBIEHO TEM, YTO BCE ITIaBHBIE
Ipo06IeMBI OJIEICHEHH), TIPAKTHYECKOr0 UCIIONB30BaHUS H ITpeodpa3opa-
HHS JIBIOB Ha 3eMJIe 3aTParuBar0T He TOJIBKO JIETHUKH, HO TAKOKe CHEKHBIH
MIOKPOB, MOPCKHE, PEYHBIE U MOA3eMHbIe JIbJIbl, HAJCIH H T.IL B msimo-
JIOTHH c()OPMHPOBAJICS PAA OTpacneii, kaxJasd U3 KOTOPBIX 3aHHMAaeTcs
OTJeTEHBEIMH BHIAMH TIPHPOAHLIX /1b0B (puc. 4.1).

Bo Bce BpeMeHa IMTaBHOE BHUMaHHE TIISALHOIONHH COCPEI0TaYHBAaIOCh
Ha JIeJIHUKAaX — CaMBIX KPYIHBIX CHEXHO-el0BbiX oOpa3zoBanHuax. K
cepenune XX B. OKOHYATENEHO 0hOpMHIAch AMHAMUYECKAs ITIAITHOIOTHs.
Kopuu ee yxonar B cepequHy XIX B., KOraa TeueHUe JIbJa B JICTHHKAX
PAacCMaTPHBAJIOCH TOOYEPETHO KaK MPOSBIEHHE BA3KOCTH, IUIACTHYHOCTH
1 noisydectd. B 50-e romsl ObLT MpeIoxkeH CTENEHHOH 3aKOH TEYEHHS
7bJa — 3aKoH [JIeHa, KOTOPHI TEKUT B OCHOBE pacyeToB TEYECHH JIbJa B
NeJIHUKAX.
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Puc. 4.1. OTpacnu rnALMONOrMK ¥ HanpasneHun
FRALMONOrMYECKUX UCCNefOBaHUMA

Ha puc. 4.2 npencrasieHo apeBo misumonoruy. [71aBHbIMH CTBOTAMH
CIOyXKaT reonorusi ¥ (H3MUKa, NPOU3BOAHEIE OT HHX — KJIMMATOJIOTHA,
reoMopdonorus u THIponorud. CruleTeHHs pa3HbIX «BETBEi» 006pasyloT
COBPEMEHHY0 CJIOKHYIO CTPYKTYPY HAayKH O IIPUPOIHBIX JbJaX — COYETa-
HHE OT/JENbHBIX €€ OTpaciiell ¥ OCHOBHEIX HalpaBlIeHH MCCIEqOBaHMIA.

OcobenHo OBICTpO rIsUMONOTHS passuBanack B XX cronetHd. C
Ka}/IbIM IECATHIIETHEM HapsAay ¢ MPEKHUMH BO3HMKAIOT HOBBIE 3aJauH
U BHEPSUIUCH METO/Ibl, MPUBOAANIHE K (OPMUPOBAHHUIO OTpaciei u
HanpagjaeHHH HeenenoBanuid, B 20-¢ rozisl Gnaroaaps yeHaMsaM HeMeLKUX
1 LIBEHLIAPCKUX YYEHbIX 3HAYMTEIIBHOE PAa3BUTHE MOJTYYHIIA [TIAIMOTeo le-
3us. B 30-€ roziel B ckanIMHABCKHX CTPAHAX 3aPOAMIIACE TIAIHOMETEOPO-
norus. B 40-e roas! B psge eBpomeickux cTpaH OBII JaH TONYOK K
Pa3BUTHIO IIAITHOTUAPOIOTHH. 50-¢ TOIBI CTaNM JMOXOH POAKICHHS CTPYK-
TYPHOH IJIALHOJIOIHM, TAaBHBEIH BKIaJ B KOTOPYIO BHECIH COBETCKHE H
AMEPHKAHCKHE ydeHble. B 60-e Tompl ycUnus B OCHOBHOM COBETCKMX H
AHTIMACKUX HCCleNoBaTeneld MPHBEIH K POXKAECHHIO THHAMHYECKOI
DIAUMOTIOTHH, a paboThl aMEPHKAHCKHX HHXKEHEPOB TIPHHECIH TIepBbIe
ycnexu B riry0okoM Oypenuu nbaa. 70-¢ Tofb! OTMEUCHEI OYPHBIM Pa3BH-
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Puc. 4.2. [ipeBo rMALKONOrMn

THEM HM30TONHO-TEOXHMHYECKO NIAHOIOTHH, H 31€Ch CTIETYET OTMETUTD
TIHOHEPHbIE UCCIIENIOBaHNs AATCKUX U (paHiry3ckHX ydeHBIX. 80-€ u 90-e
TOJIBI — 3TO BPEMSI Pa3BUTHSI KOCMUYCCKOH MISLHOJIOIUH, O KOTOPOH rOBO-
PHTCS B TpeTbeil YacTH 3TOH KHHUTH.

MaeHble gocTuxeHua XX Beka

[IpoGneMsl cHera u JibJa momani B cepy MHTEPECOB POCCHHCKON
nayku 6osee 200 ner Ha3as, Bo Bpemena M.B. JlomoHocoBa. Poccus crana
POJMHOI HAYKH O CHEXHOM MOKPOBE, OCHOBBI KOTOPO# ObUIH 3aJI0KCHBI
B 1880-x romax A.M. BoeiikopeiM. C 1891 1. B Poccun npoBogsaTcs
cHeroMepHble chemku. Toraa e crana paspabaTeiBaThesi mpobiema
CHEKHBIX 3aHOCOB, co3aaercs Teopus metenei (H.E. XKykosckuit). Eme
B NPOLUIOM CTOJETHH CUCTEMAaTH3HPOBaHbl CBEJICHHSA O 3aMEep3aHUH H
sekpbitua pek (K.C. Becenosckuit, M.A. PrikadeB). B nauane XX B.
paspaboTaHBl TeOopeTHYeCKHE OCHOBBI 0OPa3OBaHHs PEYHBIX 3aTOPOB,
(OpMUpPOBaHKS BHYTPHBOIHOTO JIbAa M APYTHX OCOOEHHOCTEN peKuMa
pek. Hauamo u3ydeHus MOPCKHX JbA0B B Poccuu CB3aHO ¢ MMEHaMH
C.0. Makaposa, A.H. Kpsutosa, H.H. 3ybosa.

B XVIII B., mocie Haxon0k Ha ceepe CHOHPH BO by OCTAaTKOB
MaMOHTOB, Ha4yaThl HAaONMOIEeHUs 32 TTOrpeOeHHBIMH JIBIAMH, & C UCCIIEI0-
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Banui 3. Tomws (xonen XIX B.) BO3HHKIIA CHEKHO-TTEIHHKOBASI THITOTE3a
IPOUCXOXKICHUS NO3EMHEIX JIbJ0B. Ee npunepxusancsa u M.U. Cymrumn,
paspaborasumii B 1930-x romax kiaccudukaimio stux mea08. [lo mepe
PaclIMpPEHHs HCCIelOBAHMH, OPIaHU30BAHHBIX B 3TU roasl B CHOUpH,
YTBEPXK/Janack TEOPUsS KHUIBHOTO IbaoobpasoBanus (IT.A. Illymckui,
IL.®. lliseuos, b.H. Jlocrosanos, A.U. ITonos u ap.).

C cepeaunsl XIX B., mapautejibHO ¢ MCCIeNOBaTeNsIMHI AJTbI, B Poc-
CHH BeNuCh HabIIoeHus 3a 3pPPaTHuyeCKHMH BalyHAMH, MOPCHHBIMH
rpsamy, GpoBHONIANMATEHEIMA KOHYCaMH, GapaHbiMu 16aMH, Kapamu
H TPOrOBBIMH IOIHHAMH, B KOTOPBIX YK€ TOrma ObLIM HaHAEHBI ClIEb
Te0JIOrMYECKOH JeATe1bHOCTH JIETHMKOB MPOIIIOro. Ta MO3HIHI Haubo-
Jec MOJHOE OTpakeHHe Haulia B u3BecTHOM Tpyfe I1.A. Kponorkuna
(1876), B paborax M.B. MymkeroBa, A.I1. [Tasnosa, B.A. O6py4esa u ap.

B 1880-1890-x rogax no uxnmmatuee Pycckoro reorpaduueckoro
obwectsa B Poccun cosnaHa neHUKOBAs KOMUCCHS TIOJT PYKOBOACTBOM
W.B. Mymkerosa (nogpobHee cM. BO 2-i I71aBe TPeThei 9aCTH), BO3ITABHB-
luas ucciaeloBaHus NeAHUKOB Ha KaBkase, Anrae, B ropax Cpeaneit
Asuwu. IlepBble KaTanory JeJHUKOB OBUTH cocTaBiens B 1911 . s
Kasxasa (K.H. Ionosepckwit) 1 B 1930 . s Cpenneit Asum (H.J1. Kop-
JKEHEBCKHH).

ObumpHsle msuponoruyeckue uecnenosanus 8 CCCP 6pun npose-
JeHs! Bo BpeMs Broporo MexaynaposHoro nossipHoro roza (1932-1933).
Oxkcnenuimy pabotany Ha nefnukax Kaskasa, Anras, Taup-11aus, Tamu-
pa, a Taroke Ha [lonsproM Vpaie, rie BIIepBEIe O0HAPYKEHBI COBPEMEHHBIE
nenuukd. Ha ocnose anamm3a nonmygennsx MarepuanoB C.B. Kanecruk
copMyIHpoOBaN MPEICTaBNeHHE O XHOHOC(EpPE, KOTOPOE IIPOYHO BOIIIO
B PYCCKOA3BIYHYH TIAIHOJIOrHYECKYI0 JTHTEPAaTypy H IOJABEPTIOCH
paneHeimed paspaborke u yrounennsm (ILA. lymckwmii, M.B. Tponos,
K. TymmHCcKH#A 1 ap.).

Pacuser rnsipoioruy B HaureH cTpaHe NPUXOIUTCA Ha [OCTEBOSHHBIE
TOIBI U CBA33aH C OOMIMPHHIMM MCCICNOBAHUSIMH CHEXKHOIO MOKPOBa H
TEJHHKOB B nepHombl MexaynapoaHoro reodusudeckoro roga (1957—
1959) u MexaynaponHoro ruaponorideckoro aecaruietus (1965-1974).
B 1961 r. popmupyercs CoseTckas CeKius MISIMONOTUH, KOTOPas pa3 B
TPHU TO/Ia, a 3aTEM KaXKIble YETHIPE TO/Ia IPOBOIUT BCECOI3HBIE TIISAIHONO-
THYCCKHE CUMITO3HYMBI: 1-i cMMIIO3HyM cocTosics B 1961 r. 8 Mockse;
2-it — B 1962 1. B Anma-Are; 3-if — B 1965 . B Yommon-Ate (Kuprusus);
4-i1 — B 1968 1., B Tepckone (Kabapauuo-bankapusa); 5-if — B 1972 1. B
Tamkenre; 6-i — B 1976 r. B Anma-Are; 7-i1 — B 1980 r. B Tomcke; 8-if —
B 1984 . B Taumune; 9-i — B 1988 1. B Tonmcn. Iocne pacnaga CCCP
Ceximst rmsuHonoruu npeodpasyercs B [1S1UMOI0rHuecKyo acCoMaLHIO,
B KOTOPY!O Ha 10OPOBOIBHON OCHOBE BXOAST TIIAIIMONIOrH BCEX OBIBIIIMX
pecrytimk Coserckoro Corosa. Tpamuims DLHOIOIHYECKUX CHMITO3HYMOB
coxpansiercsi: 10-i npouwen B 1993 r. B O6nuncke; 11-it — B 1996 T. — B
ITymmHo; 12-i — 8 2000 r. B Iy6He.
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C 1961 r. perynapro nyGnuKyroTcs «MaTeprats! MsIHONOIHYECKUX
HCCIIe0BaHMID), PeACTaBIAIomue coboii akagemuueckuii xypHat. K
koHiry 90-X rogoB u3gaHo moutu 90 BBIITYCKOB. B 5TOM M3naHuK 1yOIH-
KYIOTCSl €XKETO/Hble aHHOTHpOBaHHbIE OMOnMorpaguu pyCcCKOA3BITHOH
JTMTEpATyphl O TISLMOJIOTHH, Oy 0/IHKOBaHBI Takke OHOmorpaduIeckue
cBozkH 3a 1956-1980 u 1981-1990 rr. (KomisikoB u ap., 1983-1984,
1994).

B 3TOM pasjenc s KpaTko W3Iarai0 HeKOTOPHIE MeH B o0macTu
M3y4eHHUS JIETHUKOB, CHEXHOTO [IOKPOBA M NANICONIALINOION MM, BIIEPBEIE
BBICKA3aHHBIE WY JETATRHO pa3paboTaHHble B HAIIIEH CTpaHe BO BTOPOH
nosoBuHE XX B.

Xuonocgepa, snepzus onedeHenus u 30Hsl 160000pa306anua Ha
neonukax. Beegennoe eme B 30-x rogax C.B. Kanecauxom (1939) nons-
THe XHOHOChEpb! cTalo obbexToM mupokoi auckyccun B CCCP B Hagane
60-x romoB. HeiHe xuoHOC(hEPa MOHUMAETCS KaK 9acTh Tponocdepsl, B
Tipe/ienax KoTopoii Ha IOBEPXHOCTH CYIIH NMPU OJIATONPAATHBIX YCIOBHAX
penbeda BO3MOKHO 3apOXKICHHE U CYIIECTBOBaHUE JIETHUKOB. HexoTopast
OTBJIEUECHHOCTh MOHATHA «XHOHOC(Epa» H OrpOMHAA POJib MECTHBIX
ocoOeHHOCTeH pelbeda B CyLIECTBOBAHMH JIEHHKOB 1Al OCHOBaHHE
K. Tymmsckomy (1963) NpeanokuTh MOHATHE «YPOBEHB 365, T.€. TAKOTO
YPOBHS B TOpaXx, IJI€ CHET JEXHUT KPYTJIOTOAMYHO. ITOT YPOBECHD JIETKO
PAaCCYMTHIBAETCSA HAa OCHOBE 3KCTPAIOIISAUMM JAHHBIX TOPHBIX METEOPOJIO-
rMYECKHX CTAHIMH.

M.B. Tpouos (1949, 1954) BBen MOHSTHE OPOKIHMATHUECKOH Oa3bl
ONeleHEHMS ¥ IPEUIOKH NPUHIAN COOTBETCTBHA GopM penbeda,
BMELIAIONIHAX JIEIHHKH, [T TeX BO3MOKHOCTEH OJICICHEH S, KOTOPEIE AaeT
kumar. ITo TpoHoBy, moGas Gopma penbeda oka3pBaeT 61aronpUATHOE
BO3IEHCTBHE HA ONCAECHEHHE JIUIIL TIPH ONpPeNCICHHBIX KIMMAaTHICCKUX
YCIIOBHAX WM B ONpPEIENCHHBIX Ipeenax ux msmenenud. Hampumep,
HabIoaeTcs MOJIHOE COOTBETCTBHE KJIMMATa, perbeda v OICHCHEHHUS,
KOI/Ia TIPH HU3KOM IOJIO)KEHHH TPAHHIBI UTAHHS IMPK OMNPE/ICICHHAIX
Pa3MEPOB LIETUKOM 3aTIOTHACTCS CTEKAIOLIMMU C €T0 CKIIOHOB JICTHHKAMHU,
LIMPK MEHBIIMX Pa3MEPOB B TeX )K€ KIMMATUYECKUX YCIOBHAX OTpaHu-
YMBAET BO3MOXHBIC pa3Mepbl JIEJHHKA, a B IIUPKE OYeHb OONBIIOM H
r1y6OKOM TIpH TOM )K€ MONOXEHHH IPaHMLbl THTaHHS BMECTO OIHOTO
G0BIIOTO NEAHUKA MOXET PA3MECTHTBCS HECKOIBKO MEHBIINX.

Panee M.B. Tpouos (1948) BBes MOHATHE YCTOWYMBOCTH JIETHHKOB
KaK X CIIOCOOHOCTH COMPOTHBIIATHCSA «YXYAILAIIIHMCSD) KITHMATH YECKHM
YCIOBUAM. DTa ClIOCOOHOCTH MPOSABIISAETCS B 3aMEJIJICHHOM TEMIIE OTCTY-
MaHus JaHHOTO NEJHHKA W B [JUIMTEIHHOM CYIIECTBOBAHHHU OTIEIBHBIX
JIEMHUKOB, B TO BpeMA KaK JIpyrde MOTYT HCUE3HYTh BOBCE.

K 90-M romam BejgeHHoe M.B. TpOHOBBIM MOHATHE YCTOHYHBOCTH
JIeAHUKOB TPaHCHOPMHPOBATOCH X PACCMATPUBAETCS HBIHE KaK CIIOCO0-
HOCTb JICHHKA MM JIEJHHKOBOH CHCTEMBI CAaMOITPOH3BOJIEHO BOCCTaHAB-
JMBATh CTALMOHAPHOCTE MOCIIE TOI0, KAK OHH BLIBEICHBI H3 PABHOBECHOTO
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COCTOSHHSA JACHCTBHEM HE CITMITKOM CHIBHBIX BO3MYIIECHHH — HallpUMeEp,
HETHIHYHO BHICOKOH HJIH HETHITHYHO HHU3KOH aOnAIMeHd Ha MPOTsSKECHHH
HECKOJIBKHX CE30HOB. AHAJIOTHMYHO YCTOMYHBOCTBIO JIETHHUKOB OTIPEHC-
NSAETCS CPAaBHUTENBHO OBICTPOE BOCCTAHOBIEHHE HX PAa3MEPOB Ha BEPLIH-
Hax ByﬂKaHOB nocie 4acCTH4YHOro pmpymeﬂus JNeIHHKOB BCIeOCTBHE
BYJIKAHHYECKOIO M3BEPKEHHS.

Kaxk Buanm, 40-¢ 1 50-€ rofiel — 3T0 3M0Xa Ka4€CTBEHHOTO 00BACHEHHA
CITOXHOTO MMOBEACHHM JICIHUKOB B YCITOBHAX M3MEHSOLIMXCS XapaKTepUC-
THK KnuMata u peneeda. Ha 3ape cBoero tBopuectBa ILA. Illymckuil
nmyOnukyeT Opourtopy « JHeprus ONeAeHeH!s M KU3Hb JIeqHUKOBY (1947).
B He#t popMynupyeTcs OQHO W3 BaXKHEHIIINX B COBPEMEHHOH MIALHONIOTHH
TMOHATHE «DHEPrHH OICACHCHHA» KaK BECPTHKAIbHOIO rpagucHTa YACIb-
HOTO Oananca MacCel JISAHUKOB, MPEICTABNAIOLIEr0 cODOH CyMMy rpaau-
€HTOB TOJIOBOTO MpHpocTa ¥ yObuTH MeAa. B cepenune 50-x rogos noss-
nsiercs camas kpymnHas kHura [LA. [lymckoro «OcHOBBI CTPYKTYPHOTO
nepoBeneHus» (1955), rae AaHbl KIACCH(PHUKALMU CTPYKTYP M TEKCTYp
TIPHPOMHEIX JIBIOB, OCHOBEI YYEHHS O THITAX M 30HaX JTbA000pa3oBaHus,
HX CBA3AX C KJITHMATOM,

IT.A. IllyMckuii IpeAnoKUaI CUCTEMY 30H JBI000pa3oBaHus, T.€.
Y4YacTKOB Ha JIEJHHKaX, I7Jle HHTEHCHBHOCTh H XOI JIbA000pa30oBaHHUs
pa3HBIe, YTO MPHBOIUT K HEOAWHAKOBOMY CTPOEHHIO (PMPHOBO-TEITHOMN
TOJIIIM U Pa3HO# CKOPOCTH TpEBpanIeHNs GUpPHA B Te/1. DTH 30HBI CITyKaT
OTpa)KEHHEM BBICOTHOH MOSICHOCTH B JIETHUKOBHIX ycnoBusX. C 50-x ronos
B PYCCKOSI3BIYHOM TUTEpaType MPUMEHAETCA HCKITIOUHTEBHO CHCTEMA 30H
nepaoobpasoBanus, npemnoxenHas [LLA. lyMckuM ¥ BKIodaromas
CIEIYIOIIME 30HEI: PEKPHCTAJUIM3AIAOHHAA (CHEXHAA), PEKpPHCTAIIH3A-
IIHOHHO-PEXKENAIMOHHASA (CHEKHO-(DHPHOBAA), XONOHAA HHPHIETpAIH-
OHHO-PEKPHCTAITH3AIMOHHAS (X0ToaHas pUpHOBas), Teras nHPUIETpa-
HOHHO-PEKPHCTATH3AHOHHAA (Teruias GUpHOBas), HHPHUIBTPAHOH-
HO-KOHXKEJIALIMOHHAA (30Ha HAJIOKEHHOTO JIbJa), 00nacTe abmsiim.,

B 31tH ke romsl mosBuseTcs cepus pabor ILA. Ancroka (1955) ¢
pe3y/ibTaTaMH ero HeclleJOBaHUH TeMIICpaTypPHOTO COCTOSHHUSA JTETHUKOB.
I A. ABCIOK yCOBepILICHCTBOBAJ re0(H3HUCCKYIO KIIaCCHOUKALIULO JICTHH-
KoB X. AnbMaHa ¥ BBIIEIHI 0COOBIH, KOHTUHEHTAIBHBIN THII JIETHHKOB.
OH nokasa, 4To JIeJHUKH KOHTHHEHTAILHOTO THITa OTIIMYA0TCA OT «MOp-
CKMX» He TOJIBKO 10 TeMIIepaTypHOMY PeKUMY U MEXaHHU3MY JIb1000pa30-
BaHUs, HO U 110 CTPYKTYpe TeruioBoro GanaHca B nepuoj abisiuu.

CHexcHblll NOKPOS8, Memenesblllt nepeHoc cHeza U n1asunsl. B
obnactu cueroBenenus B 40-e u 50-e roasl OCHOBHBIE 3amauH ObLTIH
CBA3aHbI C 00ECMEYCHHEM THAPOMOTHYECKHX MPOTHO30B, U3YYEHHEM
TEPPHTOPHATBHOTO pPa3sMeNIeHHs CHETO3aMacoB, MPOLECCOB TasHUA H
BOIOOTAaYM M3 cHera, HauOonbiimii BKIAa B pelieHre 3THX 3a7da4 BHEC
T1.IT1. Ky3emus. OH, B 4aCTHOCTH, pa3paboTal pag crnoco0oB onpeacneHns
HHTEHCHUBHOCTH CHETOTASHUS HA PABHWHE U B rOPaX HA OCHOBE TETIOBOTO
¥ BOAHOTO OANAHCOB U MPEUIOKHIT METOIMKH pacyeTa CHErOTasHHUS I10
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AaHHLIM METEOpOJIOTHYecKHX HabmroneHuit Ha cetd. OH HccneaoBanN
CKOPOCTB OCeIanus (YIUIOTHEHHS) H BOJOYAEPKHUBAIOIIYIO CTIOCOOHOCTD
cHera (Ky3smun, 1961). [LI1. Ky3emus (1947) paccMaTprBal TakxKe METO[
TEIIOBOro OanaHca Kak YHHBEPCAJIbHBIH PH M3YYEHHH IPOLECCOB
CHETOTasiHUsL M MPEUIOKII CIIOCOOB! pacyeTa KaXI0h U3 COCTABIIAIONINX
0 CETEBbIM METEOPOIOTHIECKHM MOKA3ATEIIAM.

Bemmk Biniaa Poccun B m3ydenue meteneil. B 50-70-x ronax BaxHei-
mue pesynbrarsl nonydnsn A K. Jioaun. OH HpoBes CEpHU MOJEBBIX
IKCIIEPHMEHTOB, CO3/1aBaJl HCKYCCTBEHHYIO METEIIb B a3pOAMHAMUYECCKHAX
TpyOax, uccnenosal GopMy H pasMepbl METENICBBIX YaCTHL, UX MEXaHH-
YECKYI0 TPOYHOCTb U CIOCOOHOCTE K Bo3roHke. [IpumeHenue eqUHBIX
JIMHAMWYECKUX YPABHEHHH ¢ yq9eTOM MeK(ha30BbIX IIEPEXOI0B U HETPABH-
TAIIMOHHBIX MAccoBbIX chiI mo3Bommio A.K. /lronuny (1959) BbLieaHTh
HCYepIBBAlOLMA HabOp KPUTEpHER MOJ00MS H CYANTH O MallOCTH
BIAMSAHHSA 3THX (PAKTOPOB HA TPAHCIIOPTHPYIONIYIO CIOCOOHOCTL METEIIH.
OcHOBHOM Oe3pa3MepHbIil KPHTEPHH, CBA3bIBAIOIIMN TPaHCIOPTHPYIO-
Iy CIIOCOOHOCTB ¢ €ro KHHEMATHKOH, OKa3azcsa oOIMM [uis MeTelneH,
IBUTBHBIX Oyph U ABHKEHHA PEYHBIX HAHOCOB.

B 70-x romax A.K. JltoHuH 06paThiIcs K TaK HAa3bIBAEMBIM CBEPXCUIIb-
HbIM MeTesM. O 06001111 pe3yIIBTaThl IKCIEPUMEHTOB C HCKYCCTBEHHbI-
MH MeTenamy B macwtabe l:1 B cnenmanbHBIX adpOAHHAMMYECKHUX
KaHaJax MpH o4eHb OONbIMX ckopocTax BeTpa ([lionwmH, 1974). D1H
SKCIICPUMEHTBI HE NOATBEPIUIN MPABOTHI IMMUTHOH U IU(dy3MOHHON
TEOPHIA, COTTACHO KOTOPBIM OOIIHI TBEP/IBIH PaCXOMl METENEH NMPU BO3pac-
TAHHM HX CKOPOCTH 100 CTPEMHTCS K HEKOTOPOMY TIpeieny, aubo, Haobo-
POT, pacTeT B TeOMETPUYECKOH IPOrPECcHH 3a cueT TP Qy3HuH CHEra CHI3Y
BBEPX /IO BBICOTHI COT€H MCTPOB, 4TO MpeANojiarain aBCTpaiuickue
uccnemoBarenn. A.K. JIlOHMH JOKa3an NpU3eMHbIN IEPEHOC CHEera MpH
NeQIAMOHHON METENH, YTO TI03BOTISET JTETKO OTACIHTE dPPeKT aeduisimn
cHera ot 2 dexTa MeTeNH PH CHETOMaje U TeM CaMbIM 00erdaeT CIIoxK-
HYIO 3a/laqy MCCIEN0BAHUI METENEH B PE3KO epeceyeHHoM penbede.

B 60-¢ romsI cTasu AcHbI 0COOEHHOCTH METENEBOTO [IEPEHOCA H CHEro-
HaxoiuleHus B ropax. B.I. Xomakos (1967) Ha ocHoBe CBOHX paboT Ha
[onsipaom Ypaje mpoaHalIW3UpOBajl pactpeieieHHe MaKCHMalbHbIX
CHEro3amnacoB B TOpax M Ha [PUIETAIONIMX PaBHMHAX, J0Ka3ae, 4TO
BEIMUMHBI CHETOHAKOIJIEHUs 31ech B 2-3 pasa OoJbllie, YeM ToJaraii
panee. Torma jke ObIIO TOKa3aHO, 4TO Oaroaapst METENEBOMY MEPEHOCY
CHEra M CXOJIy JIABHH Ha TOPHBIX JIeJIHHKaX 0OBIYHO HAKAILUTHBACTCS CHEra
OoJibliIE, 4EM HA OKPYIKAIOIIHMX IPOCTPAHCTBAX, T.€. POUCXOANUT KOHLICHT-
paivs cHera Ha JICTHHKaX.

60-€ roIbI CTAMM U BPEMEHEM HHTEHCUBHBIX MCCIEI0BAHMN CHEXXHBIX
nasuH. Ha Dnsbpyce, B Xubunax n Ha CaxaiHe ObUTH OCTPOCHBI CTICIH-
anbHbIE YCTAHOBKH /IS HCCIICIOBaHMs CUJIbl YIapa W BO3/YIIHON BOJHBI
7aBHH; 00CYKIaJIMCh MHOTHE MOJEIHM YCTOHUMBOCTH CHEra Ha CKJIOHAX
rop. Oco0blii MHTEpeC BBI3BIBAET Pa3pylIUTEIbHAA BO3AYIIHAS BOJHA
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nasuHeL. [10 noBoay ee MPUPOIB TPEAIoKeHb! Ase runoressl. FO.A. Sxu-
moB u ULE. lllyposa (1968) paccmoTpenu cxeMy IOTOKA, COTIPOBOMK/AK0-
11IET0 CHEXHYIO JIABUHY B BHE MTOIYKO/bLEBOI'0 BUXPS HaJl TEJIOM JIABHHBIL.
OHH IKCHIEPUMEHTATBHO MOATBEPAHIH HAIHYHE MOLIHOIO CIyTHOTO
MOTOKA W BEPTHKAIBHON TPy Ha (QPOHTE JaBHHEI, CHOCOOCTBYIOMIEH
00pa30BaHMIO 3TOTO BUXPs. B3aMMoIeHCTBHE KOHLIOB BUXPS CO CKIIOHOM
HA OCHOBE ABTOMOEJBbHBIX PEelIeHUH MOKa3aJo BO3MOXKHOCTh PE3KOH
KOHIICHTPALIAH YHEPTHH 1 KaK pe3y/IbTaT — 00pa3oBaHHs CMEPYEBOH CTPYK-
TYpHI B 3T0# o6nacty. [Ipe/uioxeHHas cXeMa TedeHUH B BO3IYIHOM BOJIHE
I103BOJIAET OOBACHHUTE JIOKAJBHBINA XapaKTep ¥ MacluTadbl pa3pylICHUH.

B uccnenopanuax C.C. Tpuropssa u H.A. YpymbGaera (1975) Bosaym-
Has BOIHA CHEXHOM JIaBHHBI NPEACTAaBIAET COO0H CHEroBO3JYIIHBINA
NnoToK, 0Opa3yromuiica B mpouecce ABMXKEHHSA H PE3KOr0 TOPMOIKEHHA
naBuHbl. ET0 paspyImmTeTbHbIH XapakTep IPOABIIAETCS TONBKO B IIpefieax
CHETOBO3IYIITHON BOJIHBI, HMEET NMPSAMOJIMHCIHHOE IBH/KEHUE H MOXKET HE
COBIMAJaTh C HAMPABJICHHEM JIBH:KEHMS JIABHHEL

Pesrcum 1e0nuKos u 1e0HUK08bII cmoK. 3a1a4a MacCOBBIX PacueToB
BHEIITHETO PEKUMA JICJHUKOB (aKKyMy/IsLuH, aOsanun, 6ananca Macchl)
10 CTaHIapPTHOM METEOPOJIOrHYeCKON nHopMmaluK ObLTa pemeHa B 60-x
ronax A.H. Kpenxke u B.I'. XonakoBeM (1966). Ha 6a3ze o01mmpHOTro amiu-
PHYECKOro MaTepHalia OHH MOy IHIIH KyOHUYECKYIO CBA3b TAAHUS J1eJHUKOB
C TeMmepatypoi Bo3ayxa (cM. 2-10 TiIaBy BTOpOIf 9acTH STOH KHHIH),
KOTOpAast JTyuliile BCEero MpOsBISETCS KaK CBA3b CYMMAapHOTO TasiHHsI 32 BECh
Ce30H abnALMYU CO CpeiHEH JIETHEH TemMnepaTypol Bo3IyXa.

B 70-x romax B COBETCKYIO IHUTEpaTypy BXOAUT IOHATHE MOJIEH
[JISIHOIOTHYECKHX XapaKTePUCTHK, BRIPAKEHHbBIX YHMCIIAMH, BEKTOpaMU
WM TeH3opaMu. CHCTEMAaTHYECKH IIOHATHE TIOMS B [VISAIHOJIOTHIO BBEI
I1.A. lllymcknii B cBoel kuure «/IuHamudeckas rasuuonorus» (1969)
UTs TIPEACTABICHNS COCTOSHUSA OTAEIBHBIX JIEAHHKOB, TPAKTYEMBIX Kak
COBOKYMHOCTH mosei. CriycTs HeCKonbko net Obu1a copMHpOBaHa
KOHIIETIIHSA O IEAHUKOBbIX CHCTEMAaX H IOJISX MX XapaKTEPHCTHK, HCTIOb-
30BaHHAS MMPH pa3paboTke METONOB pacyeTa OCaAKOB H CTOKA B TOPax U
IIOCTPOCHHH PsAfa KapT B ATiace CHEKHO-JIEI0BBIX PECYPCOB MHUPA.

IMAnMONOrHYeCKHA METO pacueTa CHETOHAKOIUIEHHS W OCAIKOB B
ropax, a Takxe JICIHAKOBOTO CTOKa u3lokeH B ctathe A.H. Kpenke n
JI.H. UlanTeikoBoit (1978), a mpobnema pacdeTa CpeiHNX TOJOBBIX CYMM
TBEP/AbIX OCAJIKOB Ha TPAHMIIE MUTAHHS JIEJHUKOB IOJIy4H/Ia PA3BUTHE B
paborax U.B. Cesepckoro (1978). On BBe1 HOHATHE TIPHBEASHHOHN QHpPHO-
BOM JIMHMM KaK CHHOHMMA KJIMMaTHYECKOH CHETOBOH JIMHNH HA JIE[IHHKAX,
paccMOTpesl METOMBI pacyeTa 3TOro NoKa3aTels M HOBBIE MOAXOIBI K
OTIPEIENIEHHIO PEIIPE3EHTATHBHOCTH JISAHUKOB — IIPOOIIEMBI, 00CY K 1aeMOH
B COBETCKOH MIAIMOIOTHYECKOH muTepaType co BpeMeHn MI'T.

B 60-x u 70-x romax, B CBA3M ¢ paboTamMy Ha PENpPE3CHTATHBHBIX
TOPHO-JIETHUKOBBIX OaccelHax 1o nmporpaMmme MexIyHapoIHOTO rHapo-
JIOTHYECKOrO JeCATUIeTHS, a 3aTeM Mex1yHapoaHoH IHIpOoIorHyecKoH
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mporpaMMmel B CoBeTckom Coro3e mpoBeaeHbl 00IKHpHbIE paboThl 110
THAPOIOTHH NeaHNKOB. KoHuenuus storo HanpaeieHus c(hopMylIHpoBaHa
["H. Tony6essimM (1976), paccMOTpeBIIAM BONPOCH! HAKOILIEHHSA U PEXXHAMa
BO/bI B JIeJIHHKE B LIeJIOM U B OTIEIBHBIX €ro 9acTiX (CHE)KHO-DHPHOBOH
TOJILIE, IOBEPXHOCTH JIbJa, TONIIE JIeAHHKA, TPOCTPAHCTBE y JI0OXKa).
I"H. lomy6er BB NOHATHE TUHAMUIECKHX W KBa3HCTATHYECKHUX 3aMacoB
BOZIBI B JIGJHHUKE, H3Y4HI OOIIHE 3aKOHOMEPHOCTH HAKOIUIEHHS BOJbI H
Pa3BUTHA CUCTEMBI IPCHHPOBAHHS JIEHHKA B TEUEHHE TMAPOIOTHYECKOrO
roja.

B cBsa3u co Bce Oolee I‘leﬁOKHM IIOHHMaHHEM MNMpPOUECCOB
.‘1]:,:1006133.303&[-1&151 B JIeJHHKAaX COBETCKHEC ITIAIIHOJIOIH €1IC B HaY9aJIC 60-
X rojos nogonuH K HPOGJIBMC BHYTPCHHCTO IMHTaHHA JICAHHKOB, MOA
KOTOPBIM [TOHHUMAETCH [IOBTOPHOE 3aMEP3aHUEC TaJIOH BOIBI B TOJIIIIE ‘.']JHpHa
H nbAa, 4TO C ruapoJor MYECKOH TOYKH 3pEHHUA NPEICTaBIIACT o0BeM
TaJlbIX BOJ, HE YHACTBYIOLIHX B JIEAHHKOBOM CTOKC JaHHOT'O roia.

ITousTHe 0 BHyTpeHHeM nuTanuk neauukoB Been [1A. lllymckuit
(1964), mpeToXKHB 715 €70 pacyeTa IMOBTOPHO H3MEPATh IUIOTHOCTh CHEX-
HO-(PHPHOBOH TOJILH, CKOPOCTH €€ OCEeIaHus, OBEPXHOCTHBIE Aedop-
MalHH pacTsmxeHns—Cxkatna. Crnycts Hekotopoe BpeMs A.b. baxkeBsm
(1973 6) 6r1ma paspaborana cxema NpUOIHKEHHOIO pacyeTa BHYTPEHHETO
TITaHMS TSJHAKOB 110 IBYKPATHBIM Ha0/1t0leHUAM B KOHTPOJIBHOM IIyp(he
— B HAYAJIE ¥ KOHIIE NIEPHO/A TASHUS WM 1aKe OJHOKPATHO € MOCTemy -
IAM JOCYETOM.

Hunamuueckuii u mennosoii pexcum neonuxoe. Eme B 40-x rogax
H.H. 3yboB mokaszait, 4T0 CYIIECTBYET HEKOTOpask KpUTHYECKAsA MOLIHOCTh
JEASHOH TOIIIIH, TIPH KOTOPO# Ha TPaHMUIIE e/l — JIOXKE YCTaHaB/IMBaeTCs
TeMIIepaTypa IaBieHus J1p1a. B Hagane 60-x rogos M.A. 3otukos (1963),
anmpasick Ha pabotel H.H. 3y6oBa n I. PoOuna, TeopeTnuecku yCTaHOBHIL,
yro B lleHTpanbHOH AHTapKTHAE MAET HEMPEPBLIBHOE AOHHOE TasHUE
JICITHUKOBOTO MOKpoBa. [To3ke OH OKOHTYpHI 0ONACTb TAKOIO TasHHS U
TOBOPHJT O BO3MOKHOM CYILECTBOBAHHMH MOAIEAHBIX 03ep. HblHe Hanuuue
TaKMX 03€p YCTAHOBIECHO NUCTAHIMOHHBIM PagvO30HAUPOBAHHEM, a
KOHTYpBI KPYIHEHIIEro MoAJAeIHOTO 03epa B paiioHe craHuuMd BocTok
MOTyYeHbl paapHbBIMH HaOMIOIEHHSAMH CO CITyTHHKA.

B 60—70-x ronax unrepecsl ILA. Illymckoro cMecTHINCE B 00nacTh
auHamMuueckod rnsiuonoruu. B omHoi w3 crarer (Lymckwmit, 1962) on
M3/I0KUIT OCHOBbI TEOPUHM BHYTPEHHEI0 MacCOIHEProoOMeHa B JIEIHHKE
Ha 0a3e 4eThIpexX MCXOAHBIX YPaBHEHHH TepMOJHUHAMHKH H MEXaHHKH
CTJIOLIHOH Cpefbl: TePMOJAHHAMUYECKOTO YPAaBHEHHUS COCTOSHHS, YpaB-
HEHHS HEMPEPbIBHOCTH, YPAaBHEHUS IBWKCHHA M ypaBHEHHA IHEPIHH,
TMozxe B MoHOTpaduu «InHaMmuyeckas rnanuonorua» (1969) on npusen
Hanbomee MOMHYH CHCTEMY YPABHEHUH, ONMCHIBAIOINX HANPAKEHHA H
Aaedopmary BO fbAY, U Halliell pellieHds JUIA pacdeTa IoseH aepopMaliH
W CKOPOCTH OBHXKEHHS JIbJa B LIMPOKOM JHANla30HE YCIOBHH H (opM
JEOHHKOB.
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Baxnoe 3Ha9eHHE HMEJH TEOpeTHYECKHE M IKCIePHMEHTATbHBIC
HCCJIEI0BAHKA KHHEMATHKH JIETHHKOB, IPOBeJIeHHbIe B 1960-x ronax mox
pykoBogcTBoM I1LA. Illymckoro Ha megnuke OOpyueBa Ha [lomsapHom
Vpane (Ulymckuit u ap., 1972). beuti packpeITEl IPUYHHBL B MEXaHH3M
KojeOanus «HOPMAJILHBIX) (HE MyTBCHUPYIOIINX) JICTHUKOB, BBEICH Pl
HOBBIX ITOHSATHH — H30XPOHHbIE IOBEPXHOCTH, KHHEMATHYECKHE TPaHHIIB;
BCE 3TO 000TaTUIIO HAILY [IPEJCTABICHHS O ABHKCHHH JbIa B JICIHHKAX.

Pabots1 [Ixk. I'meHa 1 Apyrux 3KCMEPUMEHTATOPOB MOCTYKHIH TOTY-
KOM IS pa3BHTHs HCCIEeN0BAHHI MO MeXaHHKH 1baa B CoBerckoM Corose.
OO6mHMpHBIE SKCIEPUMEHTBI 0 Ae()OPMHPOBAHHIO TTOTUKPHCTAILTHYECKOTO
apga seinonHun K.@. Boitkoeckuit (1959). OH ycTaHOBHI BIHsHUE
CTPYKTYDEI JIbla M ero temneparypsl B auana3one oT 0 mo —40 °C Ha
CKOPOCTB ILIaCTHYECKOH Ae(OPMALIMH H OTIPENICITIII TapaMeTphI, XapaKTe-
PH3YIOIIME CKOPOCTh Ae(OPMHPOBAHHUS JTbIa TIPH MPOCTOM H CIIOKHOM
HalpsHKeHHOM cocTosHUM. CrrycTst 20 JieT 3TH pe3ynbTaThl CTAIH OCHOBOM
o0bacHenus K.®. BoiTKOBCKMM MeXaHH3Ma JIEIHUKOBBIX TIOJBHIKEK.

Bnepseie ¢ MyapCHPYIOMIUMH JIeIHUKAMH COBETCKHE MISLHOIOTH
CTOJIKHYJIHCh B Hadae 60-X ToIoB, KOIla B JIUTEpAType O HUX ellle NOYTH
HU4ero He ObUTO M3BecTHO. B 1963 I mpoM3o1uia NOABHXKKA J€AHUKA
Mengexnero Ha [lamupe, 1 ¢ Tex nop JI.JI. JlonrymuH Bo3rnasun MHOro-
JIeTHHEe UCCNeOBAHHUS THHAMHKH TTyJIBCHPYIOIIEro JTeHHKA Ha MPOTsKe-
HHHU NOJHOro LMKna nynbkcauuu (1963-1973 rr.). Co3nana KuHeMaTHyec-
Kas MOJIe/Ib MOBEICHHS My/ILCHPYIOMIETO JIETHUKA B CTAIHH MOABUKKH U
cTaauu BocctaHoBineHus (Jomrymmn, Ocumosa, 1978). Ha atoit Mmonenu
pa3paboTaHbl MPHUHIMIE TPOTHO3HPOBAHUS TOABHKEK JIEAHHUKA 0
CKOPOCTH IOCTH/KEHHSA MM KPHTHIECKOTO COCTOSIHHSA (KPUTHYECKOH Macchl
AbJa) B CTaauM BOcCcTaHOBJICHHSA. OCHOBaHHBIH HA THX NPUHIMNAX
IIPOTHO3 NOABHKKH NeaTHNKa MenBexsero B 1973 1. onmpapaancs ¢ TOYHO-
CTBIO 110 OJIHOTO TOfa.

IlIpownvie onedenenun 3emau. B.I. Xoaakos (1968) pazpaboran
OPHMTHHAIBHBIH METO] pacuyeTa pa3BUTUSA HA3E€MHBIX UETBEPTHYHBIX
JIEAHAKOBBIX [TOKPOBOB, HCIIONB3Y# 3MIMPHYECKHE CBA3H Psia IVIALHO-
JIOTHYECKHX U DIALMOKIMMATHYeCKUX [I0KA3aTeNeif COBPEeMEHHBIX JIETHH-
KOBBIX TTOKPOBOB H JaTHPOBaHHBIX IPaHULL ApeBHETO eaHuKa. CBOH MeTox
OH YCNEMHO NpHMEHHI i pacuera CKaHIMHABCKOTO JEIHHKOBOTO
TIOKPOBA B MO3/IHEM IUIEHCTOLIEHE.

3HauuTeIbHOE MECTO B MANEONTIAIMOIOT HYECKOH JIHTepaType 3aHUMa-
eT TBopuyecTBO M.I. I'pocBaneaa. Tak, B Hauane 60-x romoB OH Hayan
IMKII HceneloBanuil B CoBeTcKoit ApPKTHKE, M YKe Ha TIepPBOM 3Talle 3THX
padoT npo3Byyana ero Haes NOKPOBHOIO OJIe/IeHeHHs Bcero bapeHiero-
Kapckoro wensda (I'pocBanea, 1977). B nociemyromniem, ¢ osBIeHHEM
HOBBIX JIaHHBIX no3uuus M.T. I'pocBaibia 3BOTIONHOHUPOBaIa B CTOPOHY
paciupenus macitabos onenenenns CepepHoii EBpasun. ['nmotetnuec-
KU} IUIEHCTOLEHOBBIH TETHUKOBBIH TOKPOB CBEPXKPYIHBIX pa3MepoB,
KOTOPBIH MHOrOKpPATHO BO3HHKAl B aTIAHTHYECKOM ceKTope CeBepHOTO
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MOJTYIIAPHS, PACTIPOCTPAHSAACE Ha BCIO APKTHKY W 3HAYMTENbHYIO 4acTb
yYMEPEHHBIX LLIUPOT, OH Ha3Bal [laHapKkTHYECKHUM eTHHKOBLIM IOKPOBOM
(I'pocBanba, 1983).

B xonue 70-x — Hauane 80-x rogos M.I. I'pocBansaoM COBMECTHO C
A.@. I'mazosckuM (1983) BLITONHEHB BAKHBIC HCCAE0BAHUS JICTHUKOBOH
3pO3MM MATEPHKOBBIX OKPaHH, KOTOPBIE JOKAa3aJd, YTO (BOPIBI CIYKar
PONOJKEHUEM JIETHUKOBBIX (TPOrOBBIX) AOIHH CYILH, 2 CAMH OHH IIepe-
XOJISAT B )KeJI00a-TPOTH (TEPMHH, BBEAECHHBIH B NIIALIHOIOTHYECKHH JIEKCH-
koH ['pocBansmom m Ta3oBCKuUM) COCENHHX IVIAIMAIBHBIX METb(OB.
ABTOpHI MOKa3aJTH, 9TO CKOPOCTb 3K3apaly BO (pOpAaxX COCTABIAET 3—
5 Mm/200, YTO KaK MHHHMYM Ha MOPAAOK BbIIIE CKOPOCTH 3K3apalHy
BHYTPEHHHX 9acTEH MaTepHKOB.

Hrak, npeobiiananie OMmiucaTeNnbHBIX paboT, XapakTepHoe ULA IEPBOH
MOJOBHHbBI HAIIIETO CTONIETH, B 50-X rogax CMEHHUI0Ch MAaCCOBBIMH H3Me-
PEHUSMH HUBABHO-TISIIHAIBHBIX SBICHUH M MPOLECCOB, JOCTHTIIHMH
cBoero nuka B nepuog MI'T u MI'JI. [lonmyderHEIe pe3ynbTaThl, B KOTOPBIX
0Cco0EHHO BbIAENSAIOTCS OANaHCOBHIE H INIALMOKIMMATHUECKHE, @ 3aTeM
PaaMONIOKALMOHHBIE ¥ TECOXUMHUYECKHE, TAJTH TOJMHOK Pa3BHTHIO TEOPHIt
IISLUOJIOTMH — KaK MaTeMaTHYeCKOH, Tak H reorpadudeckod. BeHiom
JTOrO MOCEHEr0 MepUoja CTalo CO3JaHHE ATIIACA CHEXKHO-JEJOBBIX
pecypcoB mupa (1997), 0600MIHBIIETO HE TOMEKO CYMMY BCEX COBPEMEH-
HEIX 3HAHUI O CHere W IIbJIE, HO M BOIUIOTHMBIIETO HAIlIH CErOJHALTHHE
TIPE/ICTABIIEHUS O XapakTepe MPUPOTHBIX MPOLECCOB H 0COOEHHOCTX
HHBATBHO-TNISLMANLHON 30HBL

BwmecTe ¢ TeM cTana sicHa HeoOXOIUMOCTE IIEPEX0/Ia OT TPAJANLIHOHHBIX
SKCTICIUITHOHHBIX HCCIEAOBAHUH K IOCTAHOBKE SKCIIEPHMEHTA B MPHPOJIE.
ITox TAKHMH SKCMIEPUMEHTAMM TIOHUMAIOTCS IIEJIEHAIPaBIECHHBIE HCCIIE-
JOBaHMA Ha TATOHHBIX 00BEKTaxX ¢ 3apaHee 3aJaHHBIMH T'PAaHMYHBIMH
YCIOBHAMH M €IMHOW MporpaMMoi HaOMIONEHHH 3a pAIOM H30paHHbIX
apaMeTPOB, XapaKTEPH3YOLUMX Te4eHHE OCHOBHBIX ITPOLIECCOB U PEKHM
I[TIaBHBIX OOBEKTOB HUBAIBLHO-IVIAIMAIBHBIX CHCTEM, C IIHPOKHUM HCIOJIb-
30BaHHEM THCTAHIMOHHBIX METONOB H BBIYHCIIHTEIBHOH TEXHHKH.

MNepcnektuBbl rnsuuonorun B XXI Beke

Pe3ynbTaTel SKCMEpHMEHTAIbHBIX HCCIEI0BAHHI B IIPHPOJIE A0JDKHBI
ctaTh 6a30ii W11 pa3paboTKHU MATEMATHYECKHX MOJIEIIEH CHEXHO-TIE0BBIX
TeJI U SIBJICHUH, TIO3BOJIFOLLMX NPABHIIBHO NOHUMATh QH3HIECKHE 3aKOHO-
MEPHOCTH MX M3MCHEHHH M Ha JTOH OCHOBE BBIONHATE HEOOXOAHUMBIE
pacuetsl. U3 MHOro0oOpa3Hs rusiMoNorH4ecKX 3a1ad BBIAETIO [IaBHbIE,
KOTOpHIE ONPENENAT pa3sBUTHE HAyKH Ha OJMDKaHIIKe TOABI M NadyT, 10
MOEMY MHEHHIO, peasIbHbII BbIXO]] B reorpadHio, reOQH3UKY U B PEllIeHUE
NPHKIAIHBIX 3a/1a4.
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1. Jeonroyuonnaa meopua u modenu pazeumus iayuocepsl
3emnu, 0a3UpyOMIAACT Ha HOCTHKEHHAX HAYK O 3eMIIe — TEOPHH TEKTO-
HHKH TUTHT, IMHAMHKH OKeaHa u atmocdepst, 0011eH 3BOIOLHHA NPUPOIbL.
B 0CHOBe Tako# TEOPHH JOIKHBI JIEKATh 3aKOHBI IBOMIOLIHUK siuoche-
pBI: TeOpHsA TermoMaccooOMeHa CHEXHO-IEeI0BbIX 00BEKTOB C Y4eToM
LIMPOTHOH 30HAIBHOCTYU H BHICOTHOH MOACHOCTH HUBAIBHO-IIIALIMAIEHBIX
CHCTEM; JHHAMUKA CHEeXHO-JIeJIOBBIX 00pa30BaHUil; HUKIMYHOCTE OJIe/Ie-
HEeHUH; 3aKOHOMEPHOCTY B3aHMOJIEHCTBHA CHEIKHO-JIEZIOBBIX 00pa30BaHUM
¢ atMocepoii, okeaHOM, TUTOC(Epoii H OHOTOIH, a TAKKE C YeTIOBEYECKHM
obwectsoM. [IpakTHYeckuM cliefcTBHEM TaKoH TEOpHH CTaHET INIAIHO-
JOrH4ecKuil MporHo3 pasHOro Macmrada Kak cocTaBHas 4acTh OOIIEro
[IPOTrHO3a MPUPOAHOIA cpenpl. [la nocTpoenus noao6HOH Teopuu HE00XO0-
JHUMO M3Y4HTh 3aKOHOMEpPHOCTU 3BOJIIOLUH JIEJHUKOBBIX CHCTEM IpH
3a7laHHbIX U3MEHEHHAX KIMMAara pa3sHoH aMIUIMTYIbl H [IPONOJIKHUTENb-
HOCTH, BK/IKUYAasd M3MEHEHHs MIIOIANH, THIIONOTHH U JHCIEPCHOCTH
oneaeHeHus, nogobue nonel napamMeTpoB pexUMa JIeJHUKOB H JIeJHUKO-
BBIX CHCTEM, CHHXPOHHOCTE BBICOTHOIO M 30HA/IBHOTO H3MEHEHHUS CHEro-
BBIX I'DPAHHI] U KPOMOK JIB0B B OKEAHE.

CrieayiomuM 3TanoM B H3Y4EHUH CHEXXHOTO MOKPOBA U JIEHUKOBBIX
CHCTEM HOJDKHEBI CTaTh WCCIICHOBAHHE U OMMCAHHE MPOCTPAHCTBEHHON U
BPEMEHHOMN H3MEHYMBOCTH MTAPaMETPOB BHELIHETO U BHYTPEHHETO MacCo-
sHeprooGMeHa MAHOC(EPHI HA OCHOBE MATEPHAIOB CTAHIAPTHAIX I'UAPO-
METEOPOJIOTHIECKHX H3MEPEHHH, JaHHBIX OMOPHOH CETH MyHKTOB Habu1to-
IIEHHH Ha JeIHHKAaX H adPOKOCMHYECKHMX marepuanos. Pesynsrarom
HCCIIEI0BaHH# OyIyT MaTeMarHyeCKHe M (PH3HUKO-CTATUCTHUECKHE MOJIEIH,
MO3BOJIAIONINE TPOAHANIM3IAPOBATE AHTPONOreHHOE BO3AEHCTBHE HA
nmochepy. UToroM cTaleT pacyeTr pa3sMepoB MISHHOC(HEps 1 MapameT-
pOB €€ pexkuMa I pa3HBIX HHTEPBAJOB BPEMEHH, AHANH3 PeakLUH
DiHochepsl Ha U3MEHEHHE KIIMMara M aHTPOMOreHHBIE BO3AEHCTBUS.
Ha 3701 0cHOBE TIpEACTOUT pa3padoTaTk KPAaTKOCPOYHEIE, CPETHECPOUHBIE,
TOITOCPOYHBIE H CBEPXI0ATOCPOYHEIE MPOTHO3B! IEMEHTOB PEeKHUMA
DIAHOCHEPH] H OIIEHUTH €€ IKOJIOTHYECKYIO POIb.

Pa3paboTka IBOMONHOHHOH TEOPHH IIAHMOCHEPH! MOABEAET HAC K
elle He peleHHoH mpodieMe MPUIHH OJICICHEHHWH 3EMITH 1 HX KosieOaHwH,
a TaKoKe NPUOIN3HT K PEIICHHIO BOIPOca 00 IKOTOTHIECKHUX MOCTEACTBHAX
Kosie6aTenbHOTO XapakTepa oleeHeHHS.

2. Pesrcum KpynHvix Macc 160a U UX 83aumMooeiicmeue ¢ OKpyeaio-
wyetl cpedoii. PazpaboTtka ciieHapueB r1o0anbHBIX H3MEHEHHI, CBA3aHHBIX
C aKTUBHBIM BO3/IeHCTBHEM YelloBeKa Ha OKPY KalOIIYIO CPENY, BBIIBUTAET
Ha NepBblii 1aH npodieMy TUHAMUKH, PeKUMA U 3BOJIOIHH KPYIHEHIIHNX
7IeIHUKOBBIX [TOKPOBOB coBpeMeHHOCTH. HoBEIe MeTonbl HCCIeIOBaHNAA,
M IpeX/Je BCEro CIyTHUKOBAsA Ie0lle3Ws, HAKOHEN-TO HAYHHAIOT JaBarh
BECbMa TOYHbIE CBeleHHA 00 W3MEHEHHAX pa3MepoB H (opMbl AHTapK-
THYeCcKOro U [ peHnancKoro JTeJHUKOBBIX IOKPOBOB, a NTyOoKoe OypeHHe
CKBaXXHH ¢ 0TOOPOM U MHOIOCTOPOHHHM aHAJIM30M KEpHa MPHHOCHT
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BaKHbIE HaHHbIE 00 UX MPOILIOM. ITpH 3TOM BBISICHACTCS, 4TO U1 HHTEP-
NpeTALMH NOTY9aeMbIX JAHHBIX MBI HEIOCTATOYHO 3HAEM (yHIaMEHTlIb-
Hble 3aKOHbI (POPMUPOBAHUS U TEYESHHS JIBIA.

[TocKombKy BO3HUKHOBEHHE, POCT H METaMOP(QH3M JIEAAHBIX TN OIpe-
JIENSIOTCS CIIOKHBIM KOMITIEKCOM (hakTOpOB, HANO pa3paboTaTh TEOPHIO
(hopMHpPOBAHHUS CTPYKTYPhI JIEISHBIX 00pa30BaHHH NPH Pa3HBIX TEPMO/IH-
HAMHYECKMX YCIOBHAX. B HacTosimiee Bpems IPHU NaneoKTMMaTHICCKHX
PEKOHCTPYKLHSAX OOBIMHO HCIIONB3YHOTCS MPECTABICHUS O 3aBHCHMOCTH
CKOPOCTH PEKPHCTaJUIM3alii OT TePMHIECKUX YCIOBUH. Bwmecte ¢ Tem
CYIIECTBEHHbI, a HHOT/Ia M BETYLUMii (akTop 3TOro npouecca — Hampsi-
JKEHHOE COCTOSHHE JIbJIa, CIIOCOOHOE BBI3BATh KAK YCKOPEHHBIM POCT, TaK
u mpobnenue 3epeH. ITo3TOMy BOSHUKACT 3aj1a4a — yCTAHOBHTh 3aKOHO-
MEPHOCTH PEeKPUCTAILIH3ALMH B 3aBHCHMOCTH OT TEPMUYECKOTO PEXKHMA
M HampsHKEHHOTO COCTOSIHMA JIbJa.

OcTaercst aKTyanbHOH 3a/1a4a M3yd4eHHs PEOJOTHYECKUX CBOHCTB H
MEXAHH3MOB TeUeHMs JIbJIa B 3aBHCAMOCTH OT MaciuTaba AMHAMIYeCKHX
npoueccoB B eanuke. [lo-npexHeMy He H3BECTHA PCOJIOTHA JbAA HA
Gonbumx ryduHax. Jlo cHX mop He pelleHa npodiemMa MEXaHHIECKUX U
(U3UUECKHUX CBOMCTB JIbJIa, HAXOAAMIETOCS MON OOJBITNM HAMPSDKECHUEM
B TeueHHE NeCATKOB M COTEH ThICAY NET B OCHOBAHHWH JIEIHHKOBBIX
TOKPOBOB, B TOM YHCIIE B TallOM COCTOSHUH. JIHIlb IPH H3y4CHHH KepHa
W3 HECKOJBKMX [IyOOKHMX CKBKUH U HHKIMHOMETPHPOBAHUH HEKOTOPBIX
M3 HUX OOHApyKEHBI MPOTHBOMOJIOXKHO HATIPABIEHHOE CKOJIBKECHHE JIbJA
Ha pa3HBIX 1yOHHAX, a TAKKE MAJIBIH pasMep JICAAHBIX 3¢PEH U BHICOKAA
AHU30TPONHS IUICHCTOLIEHOBOTO JIbJId, ACNAlOIIas ero mo KpauHen Mepe
Ha nopsAaoK Goee CnocoOHBIM K Ie(OpMAIIHAM, YCM PEKPUCTAIIN3A-
[IMOHHBIH el C Xa0THYECKOH CTPYKTYPOIl.

Bo3HHKaeT Ba)KHaA 3a/1a9a MOCTPOEHUS HOBBIX PEOJIOTHYECKUX MOJie-
Jielf TeYeHHS NbJa ¢ Y4ETOM TIEpeCTPONKH €ro CTPYKTYpBI, Pa3phiBOB
CIUTOMIHOCTH ¥ aHH30TPOIHMH. DTa 3aJada He MOKET OBITh pellCHa MpH
HCCIIENOBAHMSX JIMIIb B EIHHHYHBIX TTTYOOKHX CKBaXXHHAX, KOTOPbIE
celiuac OypAT Ha JIeJHHKOBBIX TIOKPOBAX C LEIIbIO HCCIE0BATh BO3MOKHO
Gonee apesHui sel. C TOUKH 3pEHUs. PEOTOTHYECKUX 33139 BAKHEE NPO-
OypHTh HECKOJIBKO JOCTATOYHO TTYOOKHX CKBAXKHH BJOJIb OIHOH JIHHUH
TOKa. A 3T0 ropa3/10 Jerye c1e1aTh Ha HeDONbLINX apKTHICCKUX JICTHHKO-
BBIX Kynolax. B 9THX CKBaKHMHax CJeIyeT OpraHu30BaTb CHCTEMATH-
yecKHe M3MEPCHHS HaNPSLHKEHUH BO JIBIY M U3YUMTh €ro nerporpaduio.

K 3T0ii rpymime BOIpOCOB MPUMBIKAET npodnemMa H3y4eHHs MEXaHH3Ma
B3aUMOIEHCTBHS JIEJHHUKA C MOICTHNAIONIMMA noponamu. B nocneanne
OBl TIAIIHOIOTHS TIOJOILTA K 00BACHEHHIO HEOHOPOJHOCTEH CTPOCHUA
JIeHUKOBBIX [IOKPOBOB M BO3HMKHOBEHHA B HMX CTpyii. Tako# moaxon
e ocTpee CTaBHT MpodaeMy B3aMMOOTHOIUEHHSA JICAHHKA C JIOKEM.
Heo6XoqmuMo HCCiTe10BaTh 3aBUCHMOCTS NTOJ0OHOr0 B3aUMOZICHCTBHUA OT
MaciuTada sBIeHHil, BHIABHTh CBA3b C CE30HHOH U ob1ell IKCno3uneit
CeTH TOJUIEJHHKOBBIX JIPEHAXKHBIX KaHAIoB H ¢ 0OIeH MIomanbio
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KOHTAaKTa JICTHHKA C JIOXKEM, H3yUHTh IIPUPOIHBIA AUCCHTIATHBHEIN pa3o-
TPEB H TasiHHe b/, TAIbIH MPHOHHBIA CII0H JTbAA H CIIOH, HArPYXXEeHHbIE
MOPEHOM, MEXaHH3M CKOJIBKEHHA JIbJIA 110 JIOKY, KOTOpPOE Aake MoI
JEJSHBIMH CTPYSMH MOXET OBITH CIIOXEHO pbiXJIoi nopoaoii. Creayer
MPOJIOIKATE H3YHCHNUE HAKOIUICHHMS M JIBUJKEHUS BOIbI B JICAHMKAX, POJTH
BOIb! B HX JIBHIKCHHUH.

PernTs NoCcTasentbIe 31€Ch BONPOCHI MOXKHO JIHLIb TTyTeM SKCTIepH-
MEHTOB: HAaJ0 KapTHPOBATH CKOJIBI BO JibAy, H3MEPATH AchopMaLHu
CKBaXXHH, YPOBEHb BO/Ibl B HMX, H3y4aTh MYTH JBHKCHUS BOIbl M JhJa
BHYTPH JIeAHUKA ¥ (PUKCUPOBATD MPEBECTHHKH JIEIHMKOBBIX MYJILCATIHIi
— MU3MEHEHHS MYyTHOCTH TAJIOH BOJIbI, JIbAOTPACEHHUS | 1p.

3. Hogble nooxodsl K usyueHuio CHe3CHOZ0 NOKPosa u 1asun.
Ceitdac Ha mepsblif I1aH BBIABHTAeTCs npobiieMa pasHOMAciiTabHOro
MOHHTOPHHIA CHEXHOI0 rMokposa. Ha pernonanbHoM ypoBHE 3TO —
OCpe/IHEHHE NOJIeH XapaKTePHCTHK CHEKHOIO MOKPOBA B MpeJiesiax peyHbIX
Gacceitnos momansio 100-1000 xar’, 3atem 601ee KpymHBIX GacCeifHOB
— owambio 10 10 TeIC. kM’ M, HAKOHELL, KPYIHOH MPUPO/IHOI 06/1acTH
MJIM TOPHOTO perHoHa B neioM. [TonoGHbie pernonanbHbie 0600meHns
JATYT B OCHOBY PACCMOTPEHHS IT00AIBHBIX MOJCIEH BIHAHUS CHEAKHOIO
MOKPOBa Ha KJIHMAT.

JU1a u3yyeHHs TMHAMMKH CHEKHOTO NMOKPOBa Kak 610Ka r100aIbHbIX
KIMMATH4YeCKHX MOJIENIEH HYXHbI KpyMHOMacmTaOHbIC HCCIEN0BAHNA
CHEIKHOTO [OKPOBa, NMPH KOTOPbIX HabmiomaeMble mapameTpbl cHera
ocpeanstoTcs Ha TepprTopru 50 x 50 k. [TonoGubie HeenenoBanus cramu
BO3MOXKHBIMH B P€3yJIbTaTe¢ MacCOBOI'0 MCMOMB30BaHHA KOCMHYECKOH
utdopmaiu. [To CHUMKaM CO CITyTHHKOB H CaMOIIETOB JAemU(PUPYIOTCs
FPaHHMIIbI YCTAHOB/ICHHUS H CXO/1a CHEXKHOIO ITOKPOBA, CTENECHE MOKPLITHS
TEPPHTOPUH CHErOM, IIOILAAH OIHOBPEMEHHOTO cHeroTasuus, Mudopma-
IIHI0 HE3aBHCHMO OT NOrojbl MO3BOJISET MOJYYHTH MHKPOBOJHOBAs
pPaAHOMETPHSA; B ONBITHOM MOPSAKE YKe JeNAr0TCsS OLECHKH TOJILHHBI
CHera, CHero3anacoB, BIaKHOCTH.

Iupokoe HenoNb30BaHHE AMCTAHIHOHHON HHPOPMALIMH O CHEXKHOM
MOKPOBE Hapsiay C HA3eMHBIMH M3MEPEHHSMH TMO3BOJIAET MMOCTABUTH
HECKOJIBKO HOBBIX 3a/1a4: HaJo pa3padoTarb METOAbl AMCTAHIMOHHOTO
pacno3HaBaHUsA CHEXKHOIO NMOKPOBA CKBO3b 00JaYHOCTB, BHIABHTDH ajiro-
PUTMBI 17151 BBLACJICHHS 110J1€3HON MHOOPMALIMH O CHEXKHOM IOKPOBE H3
JHCTAHIHOHHBIX, 0COOEHHO CIIYTHHKOBBIX, M3MEPCHHMIT; Pa3BUBATH TEXHH-
Ky JUIA COBMELICHHS aBHa- U KOCMHYECKHX H3MEPEHHMH C MOMOILBIO
JUCTAHIIMOHHBIX IaTYAKOB H Ha3eMHBIX HAOJIHOEHHIi; HCIIONB30BATh
CITyTHUKOBBIC CEHCOPbI BHAUMOrO H MMKPOBOJIHOBOIO /JMana3oHa s
KapTorpa(pupoBaHHs CHEXKHOTO NOKPOBA; HAYYHTHCS PAacro3HaBaTh CHEr
H H3MepATh €TI0 CBOHCTBA B €CTECTBEHHBIX, HO CIIOXKHBIX YCIOBHAX — B
niecax, pacwiCHeHHOM pefibede U Tp.; OPraHM30BaTh Ha KPYMHBIX TL/I01IA-
JSIX MOHHTOPHHT TOJIIIHHBI CHEKHOIO MOKPOBA, CHEr03anacoB, BIaXHOC-
TH, ATbOE/10, METEIEBBIX TIPOLIECCOB, A TAKKE KOMILIEKCa (PHINKO-MEXaHH-
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yeCKHMX CBOHCTB, ONPE/ICISIOLIMX HHKEHEPHbIE MEPONPHATHS 110 Ipeodpa-
30BaHHMIO0 CHEXKHOMO MOKpOBA.

KopenHoii mepecTpolkH TpebyeT NOIX0I K H3y4eHH:o 1aBuH. Crexyer
HE NPOCTO YCOBEPLICHCTBOBATD, @ CO31aTh Ha HOBOH OCHOBE ABTOMATH3H-
POBAaHHYI0 CHCTEMY HaOmoneHHi M 00pabOTKH JaHHBIX O CHEXHOM
TMOKPOBE B 30HE 3aPOKIECHHA CHEKHBIX MaBHH. MeToanka nporuosa
CHEXHBIX JIABHH, OCHOBAHHAsA Ha MOIOKEHHAX TEOPHUH BEPOATHOCTEH M
MaTeMaTU4ecKoil CTATHCTHKH, HAa 00paboTke M aHaM3e paHee MoTyyeH-
HbIX JaHHbIX, «cpabaTbiBaeT» gajieko He Bceraa. HyxHo BHeApATH Gu3H-
4YecKHe NPHHIHNBI MPOTHO3a JaBHH, OMHPAIOIUEcs Ha ONMepaTHBHBIE
JIaHHbIE O COCTOSHHHM CHEra; JUIA ITOTO HaA0 NMPHUMEHATH COBPEMEHHBIE
CpecTBa aBTOMATHKH M TeJIEMEXaHHKH ¢ 00pabotkoit Ha DBM. Hapsxy
€ COBEpIICHCTBOBaHWEM (OHOBOT'O NIPOIHO3a JIABHH HEOOXOIMMO Nepexo-
JWTh K MX MPOTHO3Y B KOHKPETHOM JTaBHHOCOOpe Kak Ha 0a3e MeTo/10B
OMO3HABAHHS, TAK H HA OCHOBE JIeIIH(PHUPOBAHHS MOIE3HBIX CUIHAJIOB —
NPEAUKTOPOB YICKTPOMArHUTHOTO H3TyYEHH, BOSHHKAOIIErO B CIIOXKHO-
HAMpPSHKCHHOM CHEKHOM TIOKPOBE 30HbI 3aPOXK/ICHHS JIABHH.

CnemyeT McKaTh HOBbIE KOHCTPYKTHBHBIE pPEIl€HHs, MAaTEPHaJlbl U
anmaparbl BO3AEHCTBHSA JUIS TPAAHIIMOHHBIX METOIOB 3AIMTH! OT JIABHH.
Hapsiy ¢ 9TUM Hallo BECTH JAbHEHIIHE MOMCKH METOAOB (hH3HUECKOro
¥ XUMHYECKOT0 BO3NEHCTBHSA Ha METAMOP()M3M CHEIKHOTO TTOKPOBA, YTOOBI
HAYUYHTbCA MOAABIATE U MOTHOCTbIO NPEI0TBPAIATE MPOLECCHL, IPHBOIA-
1{He K cXoay naBvH. TpeOyeTcs aKTMBHO pa3BUBATh TEOPHIO M TPAKTHKY
VMpPaBIE€HHS TABHHHBIM MIPOLECCOM, a UIA ITOTO HYKHbBI HOBbIE METO/IbI
(bH3HYECKHX H XUMHYECKHX BO3/ICHCTBHIA, Oa3upylomnecs Ha TeopeTHyec-
KHX M 9KCIIEPUMEHTANILHBIX UCCJIENOBAHUAX (DH3MKH H TEPMOAHHAMHKH
cHera.

4. Coz0anue zeoungpopmayuonnon cucmemwl «Inayuonozuan.
Byayumme 3agayd risiHOJOrHH HEBO3MOXKHO peliuTh 0€3 co3naHus
aBTOMATH3HPOBAHHOH cHcTeMBI cOopa, XpaHeHHs, 00pabOTKH K pacmpocT-
paHeHus MAUHONOrHYecKoii uHpopmaryu. Co3IarTs UHPOKYIO reonH(op-
MALIHOHHYIO CHCTEMY MOKHO JTHLIB HA OCHOBE OpraHH3allHH U NOCIeyI0-
ero 00beIMHEHHs PerHOHAIBHBIX aBTOMATH3HPOBAHHBIX CHCTEM, 6a3u-
PYIOIIMXCS Ha TPEXYPOBHEBOH cHCTeMe HA0/IOICHHH : HA3EMHOM (I110J1MT0-
HBl, KOHTPOJIbHbIE IUTOLIAAKH ), aBHALIHOHHOH (CheMKH ¢ OopTa BepToIeTa,
CTICIHATIbHBIE TTOCITYTHUKOBbBIE HAOITIOICHHS ¢ CAMOJIETOB-1ab0opaTopHit)
H, MaBHOE, KOCMHYECKOH, KOTOpas B OCHOBHOM OyZeT npejcTaBicHa
MHOT030HaJIbHOH OMEPAaTUBHON ChEMKO# BBICOKOIO H CPEIHETO MPOCTPaH-
CTBEHHOT'O pa3pelleHusl.

BHeapenne B npakTHKY M0A00HBIX BO3MOXKHOCTEH NpHBEIET K ObICT-
pOMY pa3BHTHIO KOJIHYECTBEHHBIX METO/IOB HHBAJIbHO-TISALHATbHON
HHIMKALMH TPOHCXOIAIINX B reochepe U3MEHEHHH, B TOM YHCIIE H
aHTPOMOTeHHO 00ycHOBACHHBIX. TOraa risuHOIOrHYeCcKHe 00BEKThI
CTaHYT Ba)XHbIM 3BCHOM MOHHTOPHHTA JPYTHX NPHPOAHBIX CHCTEM,
HarpuMep KJIHMaTHYECKOH,
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KonkpeTHble GOPMYITHPOBKH OCHOBHBIX 3a]ad INSLHOIOTHH H
TIPUHIIMIIOB MX PEIeHHs AOJDKHBEI HCXOUTh U3 TPEX IIABHBIX HOCHLIOK:
MaciuTaba sBIeHHA — NI00aIbHOTO0, PETHOHAILHOTO WM JIOKAJIBHOIO; THIIA
B3aHMOJIEUCTBHA — ¢ atMochepoi, OKeaHOM, nUTOC(Epoi, 6HOTOl, a
TaKXKe ¢ 4eNOBEYECKHM OOIIECTBOM; XapaKTepa 3agaqyd — H3YUYeHHs
CTPOEHHS, CBOCTB, JMHAMUKH CHEXHO-JICIIOBBIX 00beKkTOB 1 np. Kaxias
U3 MONOOHBIX 3a/1a4 MOXKET HMETh JBa aCTIIEKTa: PECYPCHBIH H HEDKEHEp-
Heli. Takum oBpasoMm, GopMHpyeTcs TpexMepHOe NPOCTPaHCTBO 3aay,
AYEHKH KOTOpOro B OmkalIlive AeCATHIIETHS HEOOXOAHMMO 3allOHHUTH
KOMILIEKCaMH reorpadHaecKux, reopu3nueCKUX i FeOXMMHYECKHX CII0CO-
00B HccneoBaHus, PU3HKO-MATEMATHYECKHMH MOJIEISIMH, KOPPEIIAIHOH-
HEIMH CBS3MH.

laBsa 2

MHXEHEPHAA MAUUONOINA U §
XO3AUCTBEHHASA AEATENBLHOCTb NIOAEU

4K ¥ BCAKAas OTPACIbh HAYKH O TMPHUPOAE, TNALMONOTUA HMEET

MHKEHEPHbIE NPOOIEMbI, CBOUMH KOPHSIMH YXOIAIINE B NTyOOKYIO

napeBHOCTs. CTPOUTENBCTBO M3 CHEra M JIbJa M3AaBHA IPaKTH-
xoBanock Hapomamu Cesepa u CHOUpPH, a B aBITHHCKHX CTPaHax elle B
CpenHHe BEKa BO3BOMIIM COOPY>KEHHUS JUIA 3alllMThl OT CHEXHBIX JIABHH.
B CCCP umxeHepHbIC 331241, CBA3aHHBIE CO CHETOM H JIBJIOM, MPHIILIOCH
pemats yxke B 30-e rozpl, Korja Hayaloch OCBOCHHE MOJIE3HBIX MCKOMAe-
MBIX, JIECHEIX 0OraTtcTe, ruipo- U BETPOSHEPTETHUECKHX PECYPCOB HA
ceBepe HallleH CTPaHbL

Bo Bropoii monosuHe XX B. caMOCTOATENIBHOE 3Ha4eHHe npHobpena
UHKEeHepHas rasuuonorus. HaspaHue 3TOMy HalpaBlIEHHIO 1Al
K. Tymunckwii (Mmkenepras..., 1971). IIporuos u monssa — BOT 4TO,
1o MHEHHIO TYIIHHCKOTO, NOJIKHO ObITh CBOMCTBEHHO JIO0O0H €CTECTBEH-
HOHAYYHOM TUCIMIUTHHE, UMEHHO 3TOT'0 Mbl I0OMBAaEMCs B HCCIIEM0BAHUAX
110 MH)KCHEPHOH IIALIMOJIOTHH.

UmxeHepHas TISIIHONIOTHS — 3TO CBA3ylOlee 3BEHO MEKIy obmiei
[AALMHONOTHEH, ¢ OOHOH CTOPOHBI, KOMILIEKCOM TEXHHYECKHX HayK M
X03AMCTBEHHOM AeATENEHOCTH moaeit — ¢ apyroi. Ee rmaBHbIe 3anaum —
HaXOJIUTh HOBBIE ITYTH M CMOCOOBI Lie/eHaNpaBIeHHOIO BO3ICHCTBHS Ha
[TISIHATBHYIO CPELy, H3y4aTh BO3ACHCTBUE ITOH Cpe/ibl Ha XO3AHCTBEHHBIE
00BEKTHI, YCTaHABIMBATE Teorpaduueckue 3aKOHOMEPHOCTH TOI0OHBIX
BO3/1eHiCTBHH.

O6BeKTaMH HEKEHEPHO#M TTILIHOMIOTHH CITyKaT CYIecTBEHHO Ipeob-
pa30BaHHbIE UM LETMKOM HCKYCCTBEHHO CO3/1aHHbIE CHCTEME], B KOTOPBIX
Jie OnpelenseT UX CBOWMCTBA, IWHAMHKY M MOIe3HOCTb. MHkeHepHas
mIAUUonorus pazpabareiBaeT 3QPEKTHBHBIE U PALHOHAIBHBIE CPEICTBA
BO3JEWUCTBUA HA CHET H Jell, YYMTHIBAOIIHE CrelU(GUKY ITPHPOIHBIX
npoueccos, BIOOp cpencTB H 00beM BosaeiicTeus. [lpu 3ToM 0cobas
3aj1aya 3aKJI0YaeTcs B COXPAaHEHHH CIIOKHBLIMXCS CBA3EH B IPHPOIE,
o0ecreunBaOLIUX €€ TAPMOHHYECKOE Pa3BUTHE.

I[O CHX IOP Yallle BCETO MIOIAM MPHUXOIHIOCH CTAIKHBATLCA C HETa-
THBHBIMH 3(1)(1;(31{7&1\«11»1 CHEXHO-JICIOBEIX ABJICHHH —3aHOCAMH, TABUHAMH,
BECCHHHMH NAaBOJKaMH Ha pCKax H 1p., HpOTHBO}IBﬁCTBHC KOTOPBIM
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TpebyeT 3HaUNTENBHBIX pacxo/108. [Io3ToMy K HUM BBEIPabOTAIOCH OTPH-
LaTejIbHOE OTHOIEHHE, OTHAKO B 3I10XY HAY4YHO-TEXHHYECKOH PEBOIOLUI
TIPH YMEJIOM KOHTPOJIE H YIIPAaBICHUH CHEXHO-JIEJOBBIE PECYPCHI MOTYT
IIPHHECTH OO/BLIYIO TOJIB3Y B OOKHUTBIX «TEIIBIX» PaHOHaX 3eMIIH.
CHeXHO-JIe/I0BbIE PECYPCHI — 3TO MPHPOJIHbIE U IPUPOAHO-TEXHHYECKHE
ABJICHHSA, 00BEKThI M MPOLECCH], HEMOCPEICTBECHHO CBSA3AHHBIE CO CHENOM
M JILIOM, KOTOPBIE HCMOMB3YIOTCS HIH MOTYT OBITh MCIOJL30BAHEI B
0003puMOM OyaylLeM B XO3SHCTBEHHOH JEATENILHOCTH.

Yike ceituac MacmTaObl CHEXKHBIX MeIMOpalMi, 0COOEHHO B Hallel
CTpaHe, Ype3BblYaifHO BeTHKH. CHEKHBIH NOKPOB CEMBCKOX03IHCTBEHHEIX
YTOJIMi — 3TO 4aCTh arpOTEXHHYECKOH CHCTEMBbI, B KOTOPOH CTPEMATCH
OIITUMAJ/IbHO HCMOMB3YETCS 3UMOH eTo TerIOU30NAIHOHHEIE, 4 BECHOH —
BOJHbIE CBOMCTBA; MPH 3TOM Haubolbllas npubaBka ypoxkas Habmona-
€TCs B CTENHOH M 0COOCHHO B CYXOCTerHOM 30Hax, CHErOHAKOIUIEHHE H
CHEro3aaep:kanue Ha IIPHIOPOAKHBIX IOJIIX KOMIUIEKCHO PEIAroT U IPYTYIO
3aj]la4y — yYMEHBIICHHE CHEro3aHocuMocTu jgopor. HcKkyccTBeHHOE
«BBICHEXMBaHHE» BO3IYIIHOH Macchl Ha MOAXOAE K KPYIHOMY TOPOIY
JlaeT ABOHHON 3KOHOMHUECKUH 3 ekt — OT CHEroHaKOIUIEHHA Ha IIOJIAX
U CHWXKEHHS 3aTpaT Ha CHETOyOOpKY Ha TOPOJCKHX YJIHIAX.

CHer KaK CTpOUTeNbHBII MaTepHal IIMPOKO HCIIONIL3YETCs TIPU CO3/1a-
HHH aBTO3MMHHMKOB U BPEMEHHBIX B3JIETHO-TIOCAIOUHBIX MOJOC, HIPalo-
HX OOJIBLIYIO PO/ B OCBOEHHWH BEICOKOIIMPOTHEIX pailoHOB. [ToBbImIe-
HHE Ka4eCTBa IIOKPbITHA, MPOUIEHHE CPOKA CIIYKOb!I, YMEHBIIEHHE CHETO-
3aHOCHMOCTH 3TUX COOPYKEHHH — BOT ITyTH MOBBILIEHUS HX YIKOHOMHIEC-
KoH 3pdexTiBHOCTH. Cpen IPYTHX BUIOB COOPYKEHHI H3 CHETa IIHPOKO
H3BECTHBI TOPHO/BIKHBIE TPACCHl H JICAAHBIE CKY/bITYPHO-apXHTEKTYP-
HbI¢ aHcaMOun. CMOYEHHBIH BOIOH U IPOMOPOYKEHHBIH CHET 001a1a-
€T JOCTATOYHOH MPOYHOCTBIO I CO3JAHHS BPEMEHHBIX MHKEHEPHBIX
COOpPYKCHHH —MOCTOB, TMPCOB, XPAHITHII 1 T.I1., @ PbIX/IbIA CHET KAK IPHPO.-
HBIH TEIUIOM30JISTOP MOKET HCTIONB30BaThCA I [IPeJOTBPAILEHHS TTPOMED-
3aHHUA [10YB U BOAOEMOB, YTEIUICHHS 3JaHUH U TEIUIHYHBIX KOMILTEKCOB.

B xonmomHeIX 001aCTAX, Ie 3MMa ATHTCS HECKOJIBKO MECSIIEB B TOAY,
4 MOPO3bI TOCTHUTalOT OOJIBILIOH CHIMBI, CHET W JIEA CIYXaT XOPOIIUM
CTPOMTEIBLHBEIM MaTePHAIIOM, HCIIOIB3YEMBIM B Pa3HBIX OTPACIIAX X03sHCT-
Ba. ONBIT CTPOUTE/BCTBA U3 CHEra U JibJa HakoIUIeH Hapotamu CeBepa u
Cubupn. Cpenn HEKEHEPHbIX COOPYXKCHHH M3 JIba Bee 0ojiee LIHPOKO
MCTIOJIB3YIOTCS JIeAsHble 1aMObl M MIOTHHBI, T.C. JICHSHbIE MACCHUBBI B
dopme yceueHHOH MUpaMHIbI [UIS 3AIIHTE] OT BEICOKHX [ABOIKOB, JIE0-
Xoz1a ¥ HaseZieH. Taky1o sxe posib BBIMOITHAIOT KAMEHHO-HAOPOCHbIE MI0TH-
HBI C JIEISHBIM spoM. L1IMpoko npakTHKyeTCs co3aHHe JedHbIX TIIAT-
(opM — HCKyCCTBEHHBIX JICAAHBIX TUTHT Ha TOBEPXHOCTH BO/Ibl HJIH FPYHTa,
NpeIHa3HaYCHHBIX Ul [I0rPY30-pa3rpy309HBIX paboT, OypeHis CKBAaKUH,
CymecTByIOT MPOEKTbl CO3JAaHHUS KPYITHBIX JEOAHBIX ILI1aTGopM s
OCBOEHHA apKTHYECKOro Liefbha, HO MBI TTOKa HE YMEEeM NpeIoXPaHsTh
NeaAHONH MacCHB OT BONHONPUOOHHOTO pa3pyIIcHHA.
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AXKTHBHbIE BO3/ICHCTBHSA HA HUBAIILHO-TTISILHAILHBIE ABJICHHUS pa3Bep-
Hymucs ¢ 30-x rogos B Kanazne, CIIIA, nekotophIx cTpanax EBponbl H
rmasHbIM 00pa3oM B Hauleif cTpaHe. B ocHOBe BO3IEHCTBHS HAa CHET H
e/l MOTYT JIEXKaTh pasHble MPUHIMTIBL: MEXaHHYECKHH, SHEPreTHYCCKHUH,
XUMHUYECKHIf H KOMILIEKCHBIH (Tabn. 4.1). DHepreTuueckuii (Temwiopusu-
4eCKHH) TPMHLMI MCIIONB3YETCS NPU 3a4€PHEHHH JbJd, XUMHIECKUH —
KOTIa BBI3BIBAIOT WJIM YCHIIHBAIOT CHETONAlBl, PACTIbLIAL XHUMHYECKHE
peareHTHl B HEYCTOMYHMBBIX 00Ja4HbIX CHCTEMaX, KOMIUIEKCHBIH — MpH
IepeMeIneHny aicOeproB B HU3KME IIHPOTHl W YTHIH3ALHH OTPOMHBIX
3aI1acoB 3aKJIHOUEHHOH B HHX MpecHOH Boabl. PaccMOTpHM CHavana Mexa-
HUYECKHI PUHLMIT BO3IECHCTBHS HA CHEXKHBIH TOKPOB M OCHOBHBIC BH/1bI
NPUPOIHEIX JIbJOB.

BakHOCTB CHErO3aIepKaHus VIS ycioBuii Pocchy noquepKuBay eie
A.U. BoelikoB u I1.A. KocTeryeB. CHer Ha MOJISX MO3BOMISAET HE TONBKO
YBEJIMYHTD 3aIack! BOJBI B IOUBE, HO H YTEIUIUTh 3UMYIOLLHE PACTCHHS.
Vnepxarh CHET OT CHOCA €r0 BETPOM MOKHO, €CJIH IIPOBECTH PsiJl arpoTeX-
HUYECKHUX MEPONPHSTHIL: KYJIHCHOE CHEro3a/iepikanue (Mmoces BHICOKOCTe-
OeNbHBIX PacTeHWH), [0JIC3aIHTHEIE 1€COHACAKICHHS, CHETONaxaHue,
YIUIOTHCHHE CHEra, PACCTAHOBKY pasnuuHbIX mpenatctsui ([lynerum,
1962). lo6aBodHOE KOJIMYECTBO CHEra, CBEPX TOTO, YTO BhIIANO0 H3 001a-
KOB, MOJKHO TIOJIY4MTh JIMIIE HAa HeOOJBIINX IIOJISIX, KOTOPbIC HAXOAATCA
I10 COCEICTBY C OTKPBITHIM TSl BETPA U HE HCIIOJIb3YEMbIM IO TTOCEBBI
yuacTkoM. OTCrOfa CHET CIyBaeTCs Ha CelbCKOX03HCTBEHHOE Tore. Js
CIUIOLIHBIX MOCEBOB, KOTIa PAAOM HeT HEHCIONb3YEMBbIX ILIOMIANAEH,
BAJKHO PETYJIMPOBATH METENEBEII MEPEHOC CHETa, 4T00bI 00ECIeYnTh ero
boJiee paBHOMEPHOE PACIIPENETIEHHE HA TTOJIX.

CHeXHble MENHOPALMH B KIMMATHYSCKHX YCIOBHAX CPEIHEH H
H0KHOM 110JI0CH! PoccHy HMEIOT MHOTOCTOPOHHEE 3HaYeHue. Hakorienne
X0J10/1a B TIOYBE M CO3JaHHE HCKYCCTBEHHBIX HaJe/eH Ha NoJsX BEOET K
ymenbLIeHHI0 3acyuBocTH (Kpbiior, 1940), a 3uMHee OpoLieHHe MoJeH
MOBBILIACT HX yposkaiHocTs ([TaBmos, 1960).

Bosiee LIMPOKOE 3HaYeHHe UMEET CHeroperyiauposanue. s 3T0ro
MPAMEHSFOTCS CTICIHATLHbIE CHETO3aIIHTHBIE YCTPOUCTBA H KOHCTPYHPY-
IOTCS HE3aHOCHMEIE CoopyxeHus. CaMBIMHU pacpOCTPAaHEHHBIMH CPEJICT-
BaMH OOpbObI CO CHEKHBIMH 3aHOCAMH CITy’KaT CHETO3aIlIMTHbIE LUHTH] U
TpaHiuen. [lepeHOCHbIE peleTYaThIe IUTHI Ha XKelle3HBIX I0porax CTaaH
npumensTh B Poccun ¢ 1863 r. Jlerkue mmtel 6e3 Tpyaa nepecTaBiIAoT
Ha pacTyLIUi CHEKHBIH Bal, a 3aChlIaCMBIE CHETOM TPAHIICH BOCCTAHAB-
miBaroT. [103TOMy IIMTHI M TPAHLIEH HAa3BIBAIOT CPe/ICTBAMH MaHEBPEHHON
CHETO3alIMThI.

ITo Mepe OCBOEHHSA CEBEPHBIX PaiiOHOB BCTasa npodiiema Oe3aKkKyMy-
ASLMOHHOTO CHErONepeHo0ca, KOraa OKOJIO COOpYKeHUH He 00pa3sytoTces
CHEXKHBIE 3aHOCHL TaKHe YCIOBHS MOXKHO CO3JaTh, YCHIHBAsA BETPHI C
[IOMOIIIBIO CHErOBbLIYBAIOIIMX YCTPOHCTB, IPH/IaBas CeHaIbHY10 dop-
My M yMEHBILAs LLIEPOXOBATOCTH NOBEPXHOCTH COOPYKEHHUH, pacroaras
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Tabnuua 4.1 MpUHUMNLI U METOALI UHKEHEPHO-TMALMONOrMYECKUX MEPONPUATUI

O6BeKT Lens MeTomnbl PesynbTaTsl
MexaHWYeCKMii PHHAIAN
CHexHbIi CHeroMeMOpaLuK CellbX03yTONMI ATpO- U JiecoTexHHUecKHe (Jiecononocel, |[TonoxuTeabHbie ¢
MOKpPOB KY/HChI, 6e30TBa/IbHAA NaX0Ta); CHeTO-  |[epeMEHHBIM YCIIEXOM
naxaHue, NpUKaTKa -
CHero3sajiepxaHue y 10por Jleconosnockl, NIMTHI, TPAHLLIEH [MonoxuTtenbHbIe MpH
YMEPEHHBIX 3anacax
Cxeroybopka Ha goporax, CHeroybopouHbIe MallHHBI TTonoxurensHeie PH
cTpoinoinankax, BITIT* YMEPEHHBIX 3aracax
COpoc CHEXHBIX 1aBUH U CTabWIN3aLusi |B3pbiBbl, TIOAPE3Ka, YIapHbIE BOHbI OT  |C MepeMeHHbIM YCIEXOM
CHera Ha CKJIOHe caMoneTra -
CTpOUTETLCTRO aBTo3uMHUKOB, BIIIT 1 (Poixnenue CHera ¢ 1nocnenymolei YCTOHYHBO MONOXKUTENBHBIE
JPYTHX COOpYXeHUH TpaMBOBKOI M cCMauMBaHHEM
Jeanuxn I'opHOnNpoxomyecke paboThl Mexanuyeckoe bypeHue, co B3pbIBaMHM  |YCTOIYNBO MONOXUTENbHBIE
Boausie npabr  |TIponneHune HaBArammm JlenokonbHEIe cyna, Jeaopesbl U [MonoxuTenbHbIE IPH
Jeqogpesbl CAMOXOIHbIE YMEPEeHHOH TOMIIHHE
bopbba ¢ 3aTopamMu U 3axKopaMu B3pbIBLI, TTOTYCKM M3 BOJOXPAHMIIHIL C nepeMeHHBIM YCIIEXOM
Bopbba ¢ BO3NEHCTBUAMM Jibia Ha JlenoKoMbl, CHHTETUYECKHE NOKPBITHS  |C MepeMeHHbBIM YCIIEXOM
rMIPOTEXHUUYECKHE COOPYKEHUA
[NoBeinieHHe Hecyllel crnocobHeCTH CHeroybopka YCToMUMBO NONTOKUTENBHBIE
Jibaa
Hanenu Bopbﬁz_l ¢ obnefieneHuem gopor, cynos, (PyuHoe W MexaHU3MpOBaHHOE C nepeMeHHBIM YCTIEXOM
THAPOTEXHUUYECKHUX COOPYKEHHH CKa/IbIBAHHE JIbA M MH. JIp.
Coananne Hanefieit B MenmopaTHBHBIX ¥ |HM3KOHAMOPHBIE [UI0THHBI HA BOIOTOKAX | YCTOIUMBO MOIOKUTEIbHEIE
CTPOMTENbHbIX LIESIX
_ . I \
lenom3nueckunii npHHIMI
CHeXHBIH CHeroMenopalum CebXo3yroiauii YcKopeHHe cTaMBaHHsA 3a4epHEHHEM C nepeMeHHbIM YCIIEXOM
MOKPOB : OBEPXHOCTH "
3aMeicHHe TastHUA TETUIOH30JSILME | YCTOHYMBO TTOMOXHUTENLHbIE
MOBEPXHOCTH
CHeroybopka Ha Joporax, [nameHHBIE CHEroTasuIK1, 060rpes C nepeMeHHBIM YCTIEXOM
NpoMBIILTEHHBIX 0bbekTax, BITTT KOHCTPYKIMI
Jlennvkun YBenuueHue CTOKa BOJABI YckopeHue TagHUS 3a4epHEHHEM DKCTIEPUMEHTDL

MOBEPXHOCTH

Boanele bt

np(J,EU'[{:HHE‘. HaBHIallHH

YBeM4EHHE TETUIOTNIOTOKA OT BO/IbI

KOHBEKLUEH ¢ My3bIpbKAMU BO3IyXa OT

nep¢opUpoOBaHHBIX TPYD

YBeMyeHHE TETUIONOTOKA CONMHEYHOMH

FIaJIHElLLHH 3a4YCpPHEHHWEM MOBEPXHOCTH
oryck ropsa4deid Bonsl o T3 B noprax

TToN0XUTENBHOE TTPH
yMepeHHBIX MOPO3ax

C nepeMeHHbIM YCIIEXOM

YCTOHYMBO NOJOXUTENbHbIE

bopeba ¢ Bo3neicTBUAMM Jibaa Ha
MMAPOTEXHHYECKHE COOPYXEHHA

ITonorpeB KOHCTPYKLIMIA

YCTONYHMBO NOAOKUTENbHBIE

Hanenn Co3naHue MCKYCCTBEHHBLIX Haienei ToHKOCIONHBIH HATUB YCTOHYMBO MONIOKUTENIBHBIE
MHOIOLIE/IEBOrO HazHaueHus (11 ctpo- |PacnibuieHWe Boabl YcToituMBO NONOXKHUTENBHBIE
MTEJIbCTBA, OXJIaXAeHHs, onpecHenus )  |[JdoxaesaHue DKCTIEPUMEHT
XHMHYECKHH TIPHHIMT
CHer u Jien PacTBopeHMe cHera M Jibaa Ha noporax, |[lobaska x10pHaoB, HEXJIOPUIOB, B [MonoxuTensHBIE, HO BBI3bI-
, CTPOHTILIOLIAAKAX OCHOBHOM OPraHMYECKHX BAIOIIME KOPPO3HIO METAIIA
Bopwba ¢ naguHaMu XHMMHYECKOE 3aMe/lJIEHUE POCTa DKCNepUMEHT
KPHUCTAIOB TIYOHMHHOH M3MOPO3H
KommniekcHbiii mpuHIMn
CHer M Jiex CHerobopbba Ha moporax, BITII, l'a30TYpOMHHBIE CHErOOMMCTHTENH 1 | YCTOYMBO NONOXKHMTENBHBIC

CTPOMTUIONIAIKAX

TpaHcnopTHpoBKa alicbepros

CAyBaHHA M BO3roHKH CHETa M Jibla

BykcupoBka, TasHue

IIpoekT, Manbie
3IKCMEPUMEHTBI

HITOIr HHEUXK 9 oI H I9H7) "% 91LOBR

'

HBEE0X U BHIOLOHIBII BeHdOHIXH]] 7 vder ]
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Yacrs 4. Cuer u Je/1 B XHIHH JI0/€H

UX B 30HaX YCHJIEHHOrO BeIOyBaHMsA. IIpaBna, Ge3akkymynsiHOHHLIHA
CHEronepeHoc, Kak NpaBujio, BO3MOXEH TOINLKO MPH ONpeaeTeHHOM
HATPABJIEHUH METEJICBOIO MOTOKA — C [IEPEMEHOH BETPA CHErOBBITYBa-
TOIME YCTPOHCTBA HEPEIKO PEBPAIAIOTCA B CHETOHAKOMHTEH. [To3TomMy
09€Hb BaJKHO CO3/1aTh Oe3BUXPEBOE OOTECKAHHE COOPYKEHHI METeIeBbIM
MIOTOKOM, Yero JOOMTHCS JIAJIEKO HE MpPOCTO.

CHeroBbi1yBalONIUE YCTPORCTBA HA IOPOrax CTPOAT B BHIE 3a60pORB
C MPHIIOJHATHIMHM Hajl JOPOXKHBIM MOJOTHOM NaHensMu, Takue 3a60ps
YCTIEMIHO NPUMEHSIOTCH B TEYEHHE MHOTHX JIET HA aBTOMOOWJIBHBIX W
JKEIe3HBIX Joporax B paione Hopuiabcka. Hesanocumeie coopysenus
OOBITHO CTPOAT Ha CBasAX. BOJIBLIO/ OMBIT HAKOILIEH NP CTPOUTENLCTRBE
Ha TpeHNaHACKUX CTaHIMAX [lai-2 u Jlai-3, rne BMecTo dyHmamenTa
JIOMa ITOCTaB/IEHB] Ha THAPABIHYECKHE OMOophl. Kak TOMBKO CHET HauuHaeT
3aHOCHTB CTAHUHH, THAPABIHYECKHE KOJIOHHBI MOAHMMAIOT JOMA Ha
HECKOJIBKO METPOB Ha/l MOBEPXHOCTBIO CHETa, YTOOb! YBETHIHUTE IIPOLyBae-
MOCTb. 3a 7 NeT Ha CTaHIMH OTIOKHIOCh 10 y cHera, HO 3TO HUKAK He
0TPa3sWIOCh Ha CHETO3aHOCUMOCTH coopyKeHHid. Celiyac Ha MHOTHX aHT-
ApKTHYECKHUX CTAHIIHAX JI0OMa CTOAT Ha BBICOKHX CBAsX, 4TO MPEAOXPAHAET
HX OT CHEKHBIX 3aHOCOB.

CHer MOXET CITY)KHTh XOPOLIMM CTPOHTEIBHbIM MATEPHATIOM. JCKUMOCHT
AJTICKM HCCTapH COOPYXKAIOT MITTY — XIKHHBI U3 CHEXHBIX KMpIIMUEH,
[Ipu H3BECTHOM HaBBIKE /1B YEMOBEKA MOTYT [IOCTPOHTE €€ 3a 45 MUHYT.
B HlI‘JS'[}:. CI]OCTOHHHO MOJIEPIKUBAETCS TeMIIeparypa 5 °C, a BpeMeHamMu U
1o :

CHeXHbIE COOPYKEHHS! HEMPEPHIBHO 1e)OPMHUPYIOTCA NIPH THOGBIX
Harpy3kax, 1axe noz coderseHHsIM BecoM. [1puuem mactuueckue nedop-
MallHH B CHETE HE 3aTyXal0T CO BPEMEHEM, Kak B rpyHTe. OHH IpoaosKa-
I0TCsl HEONPEACICHHO [0Jroe BPEMA U NpH OOIBIIHX HATPy3Kax MOTYT
NPUBECTH K KaracTpouyeckum mocneacTsuam. [To3toMy nasnenue Ha
CHET He J0MKHO OBITE Oonbiue 100 xlia.

CHer ropa3no Iyulie COMPOTHBISACTCS CKATHIO, YCM PACTHKEHHUIO.
[losTomy HamTy4IlIHe KOHCTPYKTHBHBIC 3JIEMEHTBI U3 CHEra — CBOIBI H
KyTiona, e e uriy. Jlo/ro sxuByT B cHere Oosibiine TyHHEIH. B 70-e roast
Ha cranuvu Kemn-Cenuypu B I'peHnanaum cymecTBoBan Hembli
NOJCHEKHBIA TOpoJok. CaMBIMU HaleXKHbIMH OBUIH TYHHEJIH B CHEXKHO-
bupHoBO# Tomme Ha rydune 30 M, TYHHENH K€ MEIKOI0 3aI0KEHHS
Tpe6OBATH TOCTOAHHOIO YX0/1a — IIPOrMOAKOLIHECS IOTOIKHM M CTEHKHU HAJIO
ObL10 cpe3aTh, YTOOb! BOCCTAHOBHTH [POEKTHBIM MONEPEUHHK,

Ho, moxanyii, caMbie pacIipoCTpaHeHHBIE COOPYKEHHS W3 CHEra —
CHEIKHO-JICIHBIE I0POTH, HIIM KaK MX Ha3biBaloT B CUOMpPH, aBTO3HMHU-
k1. OHM MHPOKO ucnons3ytotrcs B Poceun, CIIIA, Kanane, ckanaiHaB-
CKMX CTPaHaX B MA/IOHACEICHHBIX (e310pOKHBIX PaHOHAX C TPOIOJDKH-
TENbHOH 3HMOU. ABTO3MMHHMKH OOBIYHO CTPOST Ha YIUIOTHEHHBIX CHEX-
HBIX HACBIIAX, BO3BLILUAIOIIHXCSA HA HECKOMBKO JICCATKOB CaHTHMCTPOB
HaJl OKPY)KaIOIIHM CHEKHBIM MMOKPoBOM. CoOpy/KEHHE JOpOT HaYHHACTCS
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NpY NPOMOpaKUBaHUKM TpyHTa Ha 10—15 cm, 94T00BI O0NIETYUTE MPOXOL
nerkux OyIbI03EpOB TIO0 MapsiM U 3a00J0UCHHBIM MecTaMm. CHexHble
HACKIITH COOPYKAIOT M3 MPeJBapUTEIbHO Pa3phIXJIEHHOTO CHEra, KOTOPbIH
3aTEM YIUIOTHSIOT KaTKaMU MM BHOPOYTUIOTHHTENAMHM [0 IUIOTHOCTH
550 xe/v’ u Beiwe. Takue TOPOTH CITY/KaT MO MHOLY MECAIICB.

Ha o6B1yHBIX aBTOMOOWIBHEIX JOPOTaX 3MMOMH 00pasyroTcs ocodbie
BHJI5I TEXHOTEHHOTO CHera — IeCKOOOpa3HEIH HECMEP3alOIIHMICS CHET, a
TAK)KE CHETOJNIEM, HCKIOYHTEIFHO NIPOYHO CBA3AHHbIA ¢ JOPOKHBEIMH
TOKPBITHAMH, [[7151 uX yOOPKU IPUMEHAIOT CHETOOUMCTUTEIIH — ILUTYTOBEIE,
POTOPHBIE, MIETOYHbIC U CHETONOTpy34HkH. CeHdac npH COmEpKaHHH
aBTOZIOPOT CTAPAKOTCs, BMECTO TOTO YTOOBI TONKATh CHEr IUTyTOM, 0TOpa-
CHIBaTh €r0 C MOMOLIbI) POTOPHOTO CHEroyOOPOYHOro MEXaHM3Ma, Kak
JieTiacTCs TIPH OYHMCTKE CHera Ha JKEJIE3HBIX I0pOrax.

B ropax mo-mpexHeMy akTyasbHa Ipo0eMa CHEKHBIX IABUH. AKTHB-
HOE BO3JEHCTBHE C IICTBIO CITYCKA JIABUHBI, B OCHOBHOM KaK NPEBEHTHBHASL
Mepa, MPOBOIIIIOCEH C JABHHX MOP, CHAaYalIa IIPOCTEHIIEN NOAPE3KOH CII0s
cHera nbpbkaMu matpyneHoro. C 1960-x romoB Bce miMpe NPUMEHSIOT
3¢ deKTHBHEIH B3pEIBHOW MeTon (AKKyparoB, 1967; Perla, 1978). Ero
MOJM(DUKAIIMA BECEMa Pa3HOOOpa3Hbl: 0OCTPEN CKIIOHOB MUHOMETaMH,
apTHUIEPUICKUMH OPYAHSIMH, paKeTaMH, CIIELHATLHBIMH aBa/laHYCPaMH,
paboTaIHMKA Ha CKAaTOM rase; IOJIPHIB B3PBIBYATBIX CMECEH Ta3os,
[I0/IaBa€MBIX B YCTAHOBJIEHHbIE Ha JIABHHOOMACHBIX CKIOHAX CICHHAIb-
HbIE EMKOCTH; HaKOHEII, 3aKNaJIKa U B3PBIB 3apSJIOB B3PbIBYATHIX BEIICCTB
(La Chapelle et al., 1978; Mellor, 1968). Ham omnbiT 1oKa3bIBacT, 9T0
TOJIBKO MOCJIEAHUH METOJ MOXKHO CYUTATH A0COMIOTHO HAlIEXKHBIM, CTIO-
COOHBIM COpPOCHTE JTaBHHY IPH JIH000H CTENEHH «3PENOCTH» CHEKHOTO
U1aCTa Ha CKIIOHE, Bee ocTaibHbIe Coco0bI XOPOLIH, KO/ €CTECTBEHHOE
COOTHOIIIEHHE CHJIBI CLEIJIEHHS CO CIBHTAIOLIEH KOMIIOHCHTOH CHIIBI
TSDKECTH CHEKHOTO CJI0s yIKe CKJIAJIBIBACTCS B TOb3Y IOCICIHEH.

JUis 3aIUTHl U TIPEAYNPEKASHHS JIaBHH IIMPOKO NPUMEHSIOTCA
paznuyHbBle HHKCHEPHBIE COOPYXKEHHUs! CHETOYIEPKHUBAIOIIUE IIHTHI,
CETKHM, PEIIETKH, HCKYCCTBCHHbIE Teppackhl, BHIEMKH, AaMObl, ralepes.
OcobenHo 0OIBIIOE BHHMaHHE HEOOXOOHMO YAENATh COXPAHEHHIO H
pa3BejleHHIO Jieca Ha ckioHax. boppba ¢ yxe coumennMu JiaBUHaMH
TPy[HA ¥ TI0Ka MaJONpOAyKTHBHA. [LIOTHBIN JTaBUHHBIH CHET Ha TOPHBIX
JI0pOrax ¢ TPYIOM IIPEOIOJICBAIOT CaMble MOIIHBIE CHEroouMCTHTENH. [IpH
00BIUHO#M ToNIIHHE 3aBaioB 5—10 M oHM MOTYT paboTark TOJILKO BMECTE
¢ Oynb103epoM, TIOAAIOIIAM CHET ¢ BEpXa 3aBajld K pOTOPY.

Tero¢u3ryeckuii IPHHIIAN AKTHBHBIX IVISLHOJIOIHYECKUX BO3IEHCT-
BHI ropasao Gosee 3HEProeMoK, 4eM MEXaHHYeCKHH, TI03TOMY OH [pUMe-
HACTCS MO0 JI0KANBHO, JIHO0 ¢ HCTIONB30BAHUEM TEILTA, MOCTYNAOLIEro
or CoiHUA WK 3anaceHHOTO TPHPOAHBIMH OOBEKTaMM. ITOT MPUHIMI
HCTIONB3YETCs U /I UCKIIOUEHHS OMACHOIO BO3IEHCTBHS HajeleH —
MPHMEHSIOTCS TaK Ha3bIBAEMBIE MEP3JIOTHLIE M05ACA, ABTOMATUYCCKHEC
OXJIXkKIaroline yeTpoiicTea u mp. (Anekcees, Casko, 1975).
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Yactb 4. CHer u Jiejl B KH3HU JIOAeH

MHOro Bo3MOKHOCTEH TauT B cebe UCMoNnp30BaHKE JIBLI0OB BOAOEMOB
H BOOOTOKOB. Ha pekax u MOpsX uaeT nocrosHuas 0opsba ¢ IiaByduMu
JIBJIaMH, IIPOUIEBAIOTCA CPOKM HaBUTALIMHU H CO3JAl0TCA He3aMep3alomiue
Y4YacTKH aKBaTOpHH. BMecTe ¢ Tem Bce damie MpUXOAWTCS HApAaUIMBaTh
Jie T CO3MaHusA JIeIHbIX IPUYATIOB U Nepenpas. Bee 3to tpebyer pac-
yeTa Mmpouecca HapacTaHHs 1bJa, [UIS 9Ero MCHOJIB3YITCS JaHHBIE O
TeMIlepaType BO3MyXa H TOJIIMHE CHEXKHOTO TIOKPOBa Ha JIb]IY.

PaspabatbiBatoTcs HHbIE CIOCOOBI OCTA0ICHUS WK 3aIEPKKH POCTa
ApAa Ha MOBepXHOCTH Bomoema. M.M. Kpeuios eme B 1940-x romax
NPEUTOKK 3aKa4HBaTh BO3AYX MOJ JIED BOJOEMOB, C TEM YTOOBI OCTaHO-
BUTE JIE000pasosanue. B 1970-x romax Ha OJHOM W3 LIBEACKHX 03€p
ObL1a ynojkeHa nephopupoBaHHas Tpy0a, 10 KOTOPOH 101aBancs BO3IyX,
3aTEM ITy3bIPPKAMH NOJHMMABIIMFICS BBEPX. ITO YCHIHBAIIO MOTOK TEIUIA
13 [ITyOHHBI BOJIBI K IOBEPXHOCTH, B PE3YJIBTATe Yero 0CTaBaIach He3amep-
3mIas y3kas mojoca JuHou okono 100 xy, 1o KoTopoii B 3uMHEE BpeMst
MOTJIM CBOOOJHO IIPOXOAMUTE HEOONBILHNE CYIA.

Pe4noli v 03epHBI# BB PE3KO OTIIHYAKOTCS OT JIEAHMKOBOI'O BBICOKOH
MPO3PaYHOCTLI) M KPYMHBIMH THPaMHJalbHbIMH KPUCTAUTAMH C BEPTH-
KaJIbHOH OCBIO JAJMHO# /IO HECKONIBKUX JEIMMETPOB. 3auepHEHHE TAKHUX
JIBIOB C LEJIbIO UX MOJIHOTO PAacTOIUIEHHUS ¥ (hOPMUPOBAHHUS CYIOXOIHOIO
KaHajia yCIIEIIHO MPOBOAMIOCE B BOCTOYHOM CEeKTOpe APKTHKH B OyXTe
Tuxoii 1 Ha 0. lukcon. Bo3neHcTBHE 00BIYHO MPUXOAMIIOCH HA MIOHB,
KOT1a 3aMOPO3KH YKE PEJIKH, COHLIE CBETUT KPYIVIOCYTOYHO H CyMMapHas
paIMalMs HEMHOIMM MEHBIIE CPEIHEa3HATCKOM.

C npyroii cutyaimeH CTOIKHYIHCH B 70-x rogax rsiuuonora MHCTHTy-
ta reorpaduun AH CCCP B 3amanHom cextope Apktukd. O6naunas
Torofia, CHEronajasl ¥ BO3BPAThl XOJION0B HEPEOKO CHIDKAIH 3 (heKTHB-
HOCTh 3a4€PHEHHS, HACTOINIBKO, 9TO HE YIaBanoch T0OUTRCA Jaxe ocnabie-
HuA 1b1a. Habmomanucs crydan, koraa neaokon, CBOOOIHO MIEHIIHIH BO
apay nenbtsl CerepHO# [IBUHBI, OCTaHABIMBAICS, HATHIKAACH Ha Je[l,
CHEIHANbHO 3a4€pHEHHBIA aBHaLMed A/ o0nerdyeHns JIeIOKOILHEIX
pabot. ObbAcCHEHHE TOTO SBICHHUA BUIMTICSA B TOM, YTO 3a4CPHSFOIIMIA
CIOH, crnoco6CTRYs TasHUIO CBEPXY, Melial NPOHHKHOBEHHIO paJIHallii
B TOJIIY JibJa. A HMEHHO 3TOT IPOLECC CIOCOOCTBYET OOTaMBAHUIO HA
rpaHUIlaX KPUCTAJUIOB, HX OTHEJIEHUI0 APYT OT ApYyra M MpaKTHYEeCKU
TIOJIHOM NOTEPe MEXaHUYECKOH IPOYHOCTH BOAHOTO JIBJA.

B HUncturyte reorpadpun AH CCCP 6511 pa3paboTad MeTO1 JTOKaTb-
HOTQ BO3JEHCTBHA HA JIbABI BOJOEMOB IIA HX oclabneHus BIOIB
ne10KOIBHBIX MapuipyToB (Leikun, 1970). CnenuanbHO CKOHCTPYHPO-
BAHHBIM JIEJOBBIM CTPYIOM BO JIBAY NMPOKIAIbIBAETCS HErnyfoKas, HO He
menee 0,1 ToNMHEI 1bJ1a, KTHHOBHAHASA 00p03/a, KOTOpasi OIHOBPEMEHHO
saueprserca. Obpasytowascs B 00po3ae Bola, BO-NEPBbIX, HHTEHCHBHO
TIOTJIOMIAET COJIHEUHYIO PAJMALHIO, a BO-BTOPHIX, Oiarogaps oOpaTHOM
TEPMHUYECKOH KOHBEKLIMH KOHLEHTPUPYET TEIUIO B Y3KOM HUKHEN YacTH
©opo3el, obecreunBas ee camoyrnyoienne. Meroj 6611 MenbiTad B Enu-
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celickoil rybe 1 Ha KaMCKOM BOZOXpaHMIIHMILE H Jal 0OHaAekKUBAKOLIUE
pesynerarel. [lo3aHee oH 0BT MOANM(UIMPOBAH — CTPYT HA CAHSX MPUK-
peivied K (GopiTeBHio Kopabisi — H YCHEIIHO MPUMEHEH Ha BOJDKCKHX
BOJIOXpaHHJIHIIAX.

BimsHne kpynHoMaciTabHOTO 3aMblIeHHs CHera MOXKHO HaOmonars
B BopkyTHHCKOM MpoMBILLIeHHOM paiioHe. Ha CHUMKe ¢ HCKYCCTBEHHBIX
CITyTHHKOB 3eMJIH 3aMETHO OKPYIIIOE CEpOE MATHO AuaMeTpoM Gosee 50 ku
K 3aMajly OT Ypasa; ero cyuiecTBoBaHHE OObACHACTCS IOCTOSHHBIM MOC-
TYIUICHHEM Ha TOBEPXHOCTH CHEKHOIO MOKPOBA KAMEHHOYTOJIBHOH MbLIH
¥ 301161 BecHOI Tasinue CHera B 30HE OTMEYEHHOrO0 [19THA OBICTPO BO3pac-
TaeT 671aroIaps pacTyiieMy ero cCaMo3anbUIeHHIO BbITaHBaIOIIHMH YaCTH-
aMu. B pesynerate noiHbIf CXOI CHETa 3/€Ch MPOXOIUT OT HEACIH A0
MecsIla paHbIle, €M Ha OKpyKarolelh BopkyTy TyHpe.

BaxHoe TpHKJIaHOE 3HAYEHHE MMEET NpobieMa HCKYCCTBEHHOTO
HAMOpaXUBAHHS JIbAA. [1py HeNPEPHIBHON MTOAaYE BO/bI TOHKO# TIICHKO
JiaKe B CHIBHEIE MOPO3BI yAaeTCA HAMOPO3HTE CJI0H b/ TOIIIHHOH JIHIIb
B HECKOJIBKO JCIMMETPOB 33 CYTKH. CKOPOCTE TAKOrO HaMOPaXHBaHHA
pasHa B cpensem | av/cym Ha 1 °C OTpHIIATENbHOM CpeHEH CYTOIHOH
TeMIepaTyphl BO3IyXa. JTO TaK Ha3bIBAEMOE MOTEHLMAIBHOC HAMOPaXKH-
Banre. OHO MOKa3bIBAET, CKOJIBKO MOKHO HAMOPO3HTH JIbJAa TpH
CYIECTBYIONIMX KIMMATHYECKUX YCITOBHAX. BO3SMOXHOCTE HAMOpaXUBa-
HMs BEChbMa BEJIMKa Kak Ha TeppuTopuu EBpasuu, Tak u B CeBepHOU
Awmepuxe (puc. 4.3).

[IpoTHBOMONOKHBIH MOKa3aTelb — NOTEHIMANbHAA a0IAuA — Npea-
craBigeT co00H yaensHY Maccy Jbla, KOTopas MOXET CTasATh M HCra-
PUTBCA 3a TOI MPH AaHHOM Kiumate. CpaBHeHHE 000UX OKA3aTeNeH AaeT
[OTEHIHANBHBIH JTCA0BbII OaaHe TEpPHTOPHH, T.€. MACCY JIb/Ia, KOTOPYEO MOXHO
€KEroHO HapalMBaTh 0e3 TeIUIOM30/LIIHH. JInHus Hy/eBoro Oananca jisjaa
npoxoouT Yepe3 Beirosepo, [lepms, baprayn, Ynan-barop; k cesepy ot
Hee JICKHUT TEPPUTOPHS, rie HAMOPaKUBaTh Jie]| COBCEM HE TPYIHO.

OnHaxo 9acto TpebyeTcs MHTEHCHBHOCTE HAMOPAXKUBAHHA Ha TIOpPS-
JI0K BBIIIIC, YeM TPH JTbA000pa30BaHUH METOIOM TOHKOCIIOHHOTO HajlMBa
BO/IbI. TaKkie CKOPOCTH J1b1000Pa30BAHUA MOXKHO IOJYYHUTh C OMOLIBIO
NOKAE€BAHHA, KOTAa OCHOBHOH TEIUIOOOMEH MEPEHOCHTCH C IIOCKOCTH
HaAMOpAXHBAaHKA B 00beM KanesbHoro (hakena. Micenenobanus, BEITOTHEH-
ubie B Uucturyte reorpaguu AH CCCP (Cocrosekuil, Xonakos, 1995),
TO3BOAMIH ¢ ToMomIpio ok aesartens JJJIH-70 npu ymepeHHOM MOpO3€ —
18 °C 3a 19 yacoB cO31aTh MacCHB IUIOTHOrO (upHa oobeMoM 3000 v,
TTono6Has HHTEHCHBHOCTE HCKYCCTBEHHOTO HAMOPaKHBAHHS B €CTECTBEH-
HBIX YCTOBHUSX JOCTUTHYTA BNEPBbIE.

TTony4aemplil TakuM 00pa3oM MCKYCCTBEHHBIH (QUPH IPU MOIHOM
3aMep3aHHHU NPEBPAIACTCs B CyX0it rPaHy/IMPOBAHHBIN Jie]l IVIOTHOCTBIO
450-600 x2/m’, KOTOpPBIH BHELIHE HAIIOMUHAET CHEKHbIA IOKpOB. B
npouecce MeraMop(u3Ma OTAeNbHbIe IPAaHYIEI JIbAA CIEKAITCS U TUIOT-
HOCTB €70 CO BpeMeHeM yBennuusaercs. Korma yactuuno npomep3aiomue
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Yacres 4. CHer u Je/1 B H3HH Jogeii

Maxcnma,\mm BOIMOMHOE
HaMOpa#HBAHHE AbJa 3a 3HMY,
T/CM

LI
MeHee [000 3000 5000 7000 6oaee
SO0 2000 4000 6000

o Teppuropus, rae HamopakHBaHHe
AbJIa HEBOIMOMHU

N 00

Puc. 4.3. BoamoxHoe HamopaxuBaHue nbaa, 2/cM? 3a 3UMY, Ha TEPPUTOPUN
CeeepHon EBpasum (a) u CesepHoit Amepuku (6)

C nomoubio cTonbyaTbix AMarpamMmM nokasaHa MakCMMAanbHO BO3MOXHAA MMTEHCUB-
HOCTL HAMOPpaXUBaHWA ONA CaMOro XonoAHoro mecaua, 2/(cm?-cym), Tpems cnocobamm:
1 — TOHKOCNOWHBLIM HanuBoOMm, 2- ¢a|(enb|-|bm MeToAoM C nony4yeHWem MOHOMMWUTHOMO
nbga, 3 - TeMm xe METOAOM C nony4YeHWeM hupHa
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I'nasa 2. Unkenepuast rasiiguoiorusi ¥ X03siCTBO J110/1CH

KAl BOJbI OCAX/IAI0TCA Ha TBEPAOE OCHOBAHHE H TaM MOJHOCTEHIO
KPHCTALTH3YIOTCS, YTO COMPOBOXKAACTCS PACKAIBIBAHUEM JIEAHBIX chep
U M31MSHHEM W3 HHX He3aMep3LieH BoJbl, 00pa3yeTcs BIaKHbIH IPaHyIIH-
posannbiii jtex. [lnotrocts ero 500-800 xke/u’, a mocne NPONMTKH H
IIPOMOPaKHBAHKS OH TIPEBPALLAETCSA B MOHOIHT TUTOTHOCTRIO 850900 x/ar’.
O0a BHIA TPaHYJIMPOBAHHOTO JhJa HAXOAAT MIMPOKOE [PUMEHECHHE!
IEPBLIH — TIPH COOPYKEHUH JBDKHBIX TPAacC U BOAHO-TEILIOBOH MEIHO-
paly MOYB, @ BTOPOi — IPH HABEICHUH JIEAAHbIX NEPENpPaB, CTPOUTEITB-
CTBE JIEAAHBIX MIaThopM, IPHYAIOB H TIIOTHH.

Metoxa ¢akenpHOro HaMOpaXKMBAHHA HCTIONB3YIOT /IS OIPECHCHHUA
MOPCKHX M COJIEHBIX MOA3eMHbIX Bo. Ha Mopo3e nx mpomnyckaroT depes
JOKIIEBATLHYI0 YCTAHOBKY, PAIOM ¢ KOTOpoi (opMHpyeTcs MacCHB
HCKYCCTBEHHOTO (prpHa. [10CKONBKY OH X0pomIo GHIETPYET BOY, COCHAsA
BOJIa M3 HETO CTEYET U €€ MOMKHO OTBECTH I10 KaHATY HJIM €CTECTBEHHOMY
pyciy. OcraBmiicst GupH oKakeTcs NPaKTHYeCKH npecHbIM. IIpuMene-
HHE COBPEMEHHOH BOAOMETHOH TEXHHKH ITO3BOJISET YIYy4YHIHTh PE3KO
KOHTHHEHTAIBHEIH KJIMMAT B MeCTaX HaMOpa/KHBaHHs bJa, TAK KaK TaM
3UMOM BBIIEIIAETCA CKPbITas TEIUIOTa JIbA000pa30BaHus, a JIETOM OHa
nornomaercs. EcTe u Apyroil nmyTh NPHIOKEHUS PacCMaTpPHBAEMOIO
MeTOo[a — ToAa4ya BOAO-(GHPHOBOH IyNBIEl B CHCTEMY OXJIAXKICHHSI
TEIUIOBOM MJIM aTOMHOM a3nekTpocTaHuuu g nossitienus ee KIII u
YMeHBIIIeHHA U3H0oca 000py10BaHuA.

Jlns HapaluBaHHA JEASHBIX MACCHBOB HEOOXOIMMBIE CrieLMa/IbHBIC
BHJBI JbJa (ILAOKOMITO3HTEI): AepeBojell — 3aMOPOKEHHas BOJA C
nobaBneHHEM JPEBECHO-CTPYKEUHOH Macchl, XBOPOCTa MJIM OIHIIOK;
Nb100ETOH — 3aMOPOYKEHHAS CMECH BO/1bl, I€CYAHO-TAJIETHOTO, LieOeHYa-
TOTO WJTH MPABUHHOTO MaTepHana, OTIHYAOIIECIOCSA BBICOKOH MPO4YHOCTHIO;
TNIeHoNe | — 3aMOpPOJKEHHAA BOJHO-BO3/YINHAA [ICHA OYEHb HU3KOH ILIOT-
HocTH, Beero 40-80 x2/a’, B cTpouTenseTBE B CYPOBEIX pailoHax LIHPOKO
NPUMEHSIOTCS JIEIAHBIE KOHCTPYKLMH, KOTOPbIE BO3BOAATCS KJIAIKOM
JEOSHBIX HWIH CHEKHO-TIEITHRIX O10KOB, MOCTOHHEIM HAMOPAKUBAHHEM
BOJIbl HA FOPU3OHTAIBHBIX WITH HAKJIOHHBIX OCHOBAaHMAX, OPBI3rOBBIM
HAMOpPaXKUBAaHUEM Ha KECTKHUX PeLIeTYaTBIX HJIH MATKHX BO3JyXO-
OITOPHBIX MOBEPXHOCTSX.

B macrosiee BpeMs co3naeTcs HEMAO AesHBIX MACCHBOB [T CaMbIX
Pa3HBIX LEJIEH: MPOBEICHHS NOYBEHHBIX H KIMMATHIECKHX METHOPALIUH,
HAKOIUIEHHs XJIaJlareHTa B TEIUIOTEXHHYECKUX CUCTEMAX, CTPOMTENLCTBA
CHEXKHO-JIEAAHBIX JOPOr U IaT(opM MHOTOIeTHero JeHcTBHA B 3a6010-
YeHHBIX paiOHax, CO3/aHHsA UCKYCCTBEHHOM CYIIH B MEIKHX BOZOEMAX,
BPEMEHHBIX THAPOTEXHHYECKHX H JPYTHX COOPYXKEHHH B panOHaxX ¢
CypOBOM 3MMOH, [UIS CIIOPTUBHBIX H 03/I0POBHTENBHBIX IICICH.

He Bcerja emie rmpu MCMoJb30BaHHU CHEra M JbjJa WIH 0opebe ¢ nx
BPE/HBIM BIIHSAHHEM MOTY4at0TCsl JKEIaeMBIe Pe3y/bTarhbl. ITO IIPOMUCXOAUT
OTTOr'0, YTO HHKEHEPHBIE U €CTECTBCHHOHAYYHBIE UIEH B OOJIBIIEH CTETIEHH
Pa3sBHBAIOTCSA TAPAUIENbHO, a HEOOXOIMMO HMX TECHOE B3aHMMOICHCTBHE.



Magsa 3

UCNONbL30OBAHUE NEQHWKOB
KAK UCTOYHMKOB NPECHOW BOAObI

MCKVCCTBEHHOE ycuneHne TaAaHUA ropHbiX negHUKoB

auOO0JIBIIINE 3aachl MPECHBIX BOI 3aK/IIOYEHBI B JIeIHHKaX. Bo

BTOpOH mnonosuHe XX ctoneTus Ha Tepputopuu Opieiero CCCP

B TOPHBIX JICTHUKAX COAEPKaI0oCh 0KoIOo 2650 kv’ Tbl1a, B KOTOPBIX
ObL10 akKyMyIHpoBaHo 2277 kv’ Bomsl (Tabn. 4.2). TTogaBinsomas 4acTs
aTHx 3anacos (86%) npuxonutcs Ha Taub-1llans, Anrait u [lamup, pac-
nonoxeHHeIX B CpeHel A3uu 1 10T0-BOCTOYHOM yacTh KazaxcraHa, roe
BOIIPOC 00 MCTOYHHKAX JOMONHHTEILHOH BO/IbI CTOMT O4EHB OCTPO.

CospemenHoe oneicHeHHe Ha TeppuTopul CpeniHeit A3uM U 10ro-Boc-
TouHoro KasaxcraHa menecoo0pa3sHO pacCMaTpHBaTh MO BOCEMH OCHOB-
HEIM peyHbiM GaccedHaM, B KOTODBIX JICIHHKH Pa3aM4aloTCs CBOHMH
pa3mepamMH, KOHMQHUrypanueH, 3amacaMy BOJbl, 4 TAK/KE BBICOTHBIM
nonoxenuem. HemHorum menee 80% IUIomany oneaeHeHHS IAeT CTOK
Ha OpOoIIaeMbI€ HIIH NEepPCIeKTURHEIE I opoieHus 3emiad. Ho sta
IIIolaab KpaiHe HEpaBHOMEPHO pacmpelelieHa MEKIY OTHEIbHBIMH
DacceliHamMu M MO OTHOIICHHIO K OPOIIAEMEIM paiioHam (puc. 4.4). Oue-
BH]IHO, TaKasi HEPaBHOMEPHOCTb COXPAaHHUTCA U B Oymyuiem.

B pemenuu npodnems! perymposaunus croka Cpenneii Asuu n Kazax-
CTaHa BaKHOE MECTO MOTYT 3aHMMAaTh MCKYCCTBCHHEBIE BO3NEHCTBHS Ha
HHMBAJILHO-INIALMANEHEIE IPOIECChl, HO OHHM 0043aTENbHO JOMKHBI OBITh
KOMILIEKCHbIMH. K HHM OTHOCATCS MCKYCCTBEHHOE YCHJIEHHE TasHHS
JICTHUKOB, YBEIUYCHHE TasAHHs CE30HHOTO CHEKHOTO OKPOBA B HYXKHOE
BpeMsl, epepacnpeIe/ICHHe CHEr03anacoB IMyTeM HCKYCCTBEHHOTO CITyCKa
JIaBHH 4 CO30aHHA CHCKHHKOB, HCTIONB30BAHHE BOJ /1€ AHHKOBO-TIOATIPY/I-
HBIX M 3aBallbHBIX TOPHBIX 03€p, a TaKKe BHYTPHJIEJHUKOBBIX BOIHBIX
€MKOCTEH, yCTPOHCTBO BOJIOXPAHHIIHIIL B TOPaX, HAMOPaXKHBAHHE Halle/leh
B XOJIO[HbIH MEPHOI M HX TasHUE B TEMJIEIH, HCKYCCTBEHHOE YBEITHYCHHE
KOJIMYECTBA TBEPIBIX aTMOC(EPHBIX OCAIKOB B 00JIaCTSIX MUTAHMS JICIHH-
KoB H 1p. (ABciok, Kotskos, 1976; Kotlyakov, Dolgushin, 1973).

Ho caMbIM BaxHBIM 3BEHOM B 3TOi LIETTH BO3IEHCTBHA HA CHET H Jen
CITYKHT PCTryJIHpOBAHHUE BHCIIHETO MaCGOFJHep]"OOGMCHa JIENHHKOB, H B
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I'naa 3. HUcnosb3oBanie deHHKOB KAK MCTOYHHKOB BOJIbI

Tabnuua 4.2
3anackl NbLAa B ropHbIX fNegHUKax Ha Tepputopun CCCP*

O6nactsb ILiomane Cpennsas 3anacsl Jbaa, 3ar3racm BOIBI,
OJICJICHEHUs  JIETHUKOB, TOJIIMHA KM’ KM
KM Jbaa, M

Kaska3 1428 70 100 86
[Mamup u 9 809 150 1470 1 264
Anait
Tsanp-11lads 7 326 110 806 693

rap- 1 000 80 80 69
CﬂK)f‘lyﬁH AJFaTay
Arrrail u 937 85 80 69
CasiHBl
Topbt 480 60 29 25
Cubupu
KamuaTtka 1114 75 83 71
uKopsikus
Bcero 22 094 2 648 2277

*MeToIMKa NOJICHETA 3A11acOB NTbIa B IeIHHKAX OMHcana B Moeil panHei pabote (Kommixos,
1966).

NepBYyIo OYepe/Ib HCKYCCTBEHHOE YCHIICHHE HX TasHUSA MyTeM 3a4epHEHHAA
MOBEPXHOCTH. JIOMOTHUTENBHOE NOIIOMIECHHE COTHEYHON IHEPIHH JIeTHU-
KaMH B 3TOM CIydae Heu30e:kHO NpUBENeT K YCHICHHIO TasHHSI, YTO
BbI30BET YBEIMYCHHE JIAHUKOBOIO CTOKAa H B KOHEYHOM CYeTe BOIHBIX
pecypcoB, HEOOXOAUMBIX TSl OPOLIEHHS IIOJIEH B MPEATOPbIX.

McKyCcCTBEHHOE YCHIICHHE WHTEHCUBHOCTH TasgHHA CHEra W Jibjia B
BECEHHE-JIETHHI MIEPHO METOAOM 3a4ePHEHHs IOBEPXHOCTH HCIIOJIb30Ba-
nock ¢ aaBaux nop (Kapoims, 1949). C noMombo 3TOT0 METOIA YCKOPAKOT
CXOJ CHera, uTo 0COOEHHO Ba)KHO B OBOIIEBOJCTBE, YBEIHUHBAIOT B
HY/KHO€ BPEMsl CTOK TAJIBIX CHETOBBIX U JIGIHHKOBBIX BO, MOCTYNAOIIUX
Ha HYX/bl OPOICHHS, BONOCHA0KEHNU U THAPOIHEPIETHKH, a TAKKE
0CMabnAOT b6l BOJOEMOB U1 00eryeHus nmpoxona Jegokonam. OqHako
IIHPOKOrO PACcIpPOCTPAHCHHUS METOA 3aYepPHEHHs CHETa W Jibja IoKa He
MIOJTYYHII. DTO CBA3AHO C TPYAHOCTSMH 3KOHOMHYECKOIO, TEXHUYECKOrO
H COOCTBEHHO MNIAILHOIOTHYECKOTO XapakTepa.

ONEBITEI MO YCHICHUIO TagHHUA JIETHHKOB M CHEKHHKOB B Pa3sHbIX
yacTsx CpemHel A3 NPUBOIWIM K CAMBIM TPOTHBOIOIOKHBIM BbIBO-
naM. Hampumep, B.J1. Llynen (1963) cuuran 3T0T METOI YBEIHUCHUA
CTOKa peK Mano3(QeKTUBHBIM U JUIS MPAKTHYECKOr0 HCIOTB30BaHUS
COBEPIICHHO HEMPHIOAHBIM. JTa MO3HIHA Halllla CBOMX IOCIICA0BATENCH.
B 10 e Bpemst I.A. Ascrok (1953), KoTopblii epBbIM Havasl MPOBOAHTD
Takue onbITel B ropax Tsub-111ans, mpHien k BbIBOLY O OOJIBIINX BO3MOXK-
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Yacte 4. Cuer u Jea B KM3HH JOAeit

I'maa 3. Mcnoub3osanue J¢IHHKOB KaK HCTOYHHKOB BObI

Puc. 4.4. CoBpeMeHHoe onepeHeHne CpeaHelt A3MM M KOro-BOCTOYHOTO
Kasaxcrana

I'paHuLEI 6accedHoB: 1 — nepaoro nopsaxa, 2 — BToporo nopaaka. Kaxaas Touka (3)
COOTBETCTBYeT nnowann oneaeHeHun B 100 km?

HOCTSAX METO/a, 9TO CTHMYJ/IMPOBAJIO IOCTAHOBKY MOJTOOHBIX IKCIEPUMEH-
TOB B HALLIEH CTPAaHE. YCIIELIHbIE OMBITH YCHIIEHHS TASHUA JIeJHUKOB OBLTH
nposesieHbl B 50-x rogax B Kurae (Jlonrywmun, 1959) u B konne 60-x
ronos B Uunu (Science..., 1969).

[ToneBele H 1abopaTopHEIC IKCIIEpUMEHTS], BhInonHenHsie B CCCP B
1950-1952 u 1962—-1965 rr., no3Boaumm cHOpMyIUPOBATE OCHOBHBIE
TpebOBaHMA K YacTUlle 3adepHsIoliero marepuana. OHa JOIKHA HMETh
Masioe anb0esIo, JIErko TOHYTh B BOJIE, XOPOIIO CMAaYMBATLCS W 00Ia1aTh
TaKMMH Pa3MEPaMu, KOTOPBIE TI03BOIMIIM ObI 3TOMH YacTULE TOrPY3HTECS
1107 MOBEPXHOCTh TAKOIIETO CHETa WM JIbaa, HO B TO *e€ BpeMs IOIro
OCTaBaThCSA B MPE/IENax WX BEPXHEr0 rOpH30HTa. MakCUMaIbHO YCHIIHTD
TasiHUE MOJKHO, IPUMEHSST KAMEHHOYTOJIBHYTO ITBUTh C IMAMETPOM YaCTHI]
0,2 mm WM KaMeHHOYTONMBHBIN nwiak ¢pakuuu 0,2-0,5 mm, 0coOBEHHO
€CITH MPEIBAPHTENBHO HX 00C3KUPHTD, HTOOHI YITy4IIMTh CMaqHBACMOCTb.

OMBIThI 110 yCHIEHUIO TasHus GBUTH OCTaBleHs! UTHCTHTYTOM reorpa-
¢prun AH CCCP B 60-x ronax na memHukax Dnsbpyca, [KyHrapckoro
Anmnaray, Tepckeit Anaray, Anaiickoro xpe6ta, Ha ceiprax Llenarpansnoro
Tane-1lans u na Iamupe (Jonrymwmn u ap., 1965). OnbITel Ha HeOOME-
IIHX [UIOLIANKAX MOKA3AJIH, YTO BO BCEX CIy4asiX 3a9epHEHHUE JieJHHKOBBIX
A3BIKOB YTONBHOM NBLIbIO U3 pacdeTa 50-100 2/% IpHBOINUT K yCHITEHHIO
TastHUA Jibaa Ha 20-45% (B urone—-aBrycre), HECMOTPA Ha OYeHb GOJTBITYIO
3arpA3HEHHOCTH €10 MOBEpXHOCTH (0T 150 10 500 2/4?). Tlo cpaBHeHwio ¢
YHCTBIM JIbJIOM TagHHE HA MIIOMANKAX, 3a4ePHCHHBIX YKa3aHHBIMH
KOJIHYCCTBAMH YTOJIEHOH IBUIM, YBETHIHBAETCA DONEe YEM BIIBOE.
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Puc. 4.5. Bnnanue 3a4epHeHMA NegHUKOB Ha AONONHMTENBLHOE TafaHKe Nbaa

a—3aBUCUMOCTb MHTEHCUBHOCTH [JONONHUTENLHOTO TASHKA i, NONYYaeMoro OT K&XAoro
rpaMma 3a4epHAIOWEero MaTteprana npM pasHbiX HOPMax 3a4epHeHus, OT TeMnepaTypb!
Bo3ayxa t; 6 — 3aBUCHMOCTb AONONHUTENBHOMO KONIMYMECTBA TANoW BoAbI THa 1 2 wnaka
OT HOPMBI 3aNLINEHKA N: pe3yniTaThl Ha Nnepesii (1), BTopoi (2) u TpeTtuia (3) AgHKW nocne
Hayana onbITa

MexaHu3M yMeHbILIEHUs a/lb0e10 COCTOMT He TOJIbLKO B MOINOIEHUH
paJHallMOHHOIO TeIula NbUIblo. TasHHe CHera MM JIbJa BOKPYI YacTHL]
TaKXkKe yMeHbIIaeT ans0eno. 3auepHeHue cTaHOBUTCH d(deKTHBHEE NPU
pocTe Temmeparype Bo3ayxa jo 2 °C. B pansneiiiem 3¢dektuBHoCTD
CHUKAeTCsl M3-3a MOSBJICHUs eCTeCTBEHHOM BOJsiHOH ieHku (puc. 4.5).
HauGonee BeIrofiHa HOpMa 3auepHeHus B 6 2/v’. [Ipu nanbHeliniem ee
BO3pacTaHUM YBeIMYMBAETCS ODOBEM JOMOMHUTENLHOH BO/bL, HO ddidek-
THBHOCTb Ka)K[IOI0 I'pPamMMa [bLUIM [13J1aeT U3-33 [epeKpbITUs YacTUYeK
OJlHa JIPYTYIO, COEJIMHEeHHs B arperarbl U CIUSHUA BOJSHBIX Kallellb.

HckyccTBeHHOE 3anbITICHHE Tba AaeT Hanbonbmui 3¢ dexT B TeueHHe
NePBbIX HECKOIBKHUX AHEH, 2 3aTEM NMPOUCXOAMT MOCTENEHHOE BEIPABHUBA-
HHEe HHTeHCHBHOCTH TAAHHA Ha 3aqepHeHHbIX H KOHTpOIIbHB]X I'IJ'IOU.Ia)]Ka_X.
IT0 CBSI3aHO C TEM, YTO MEIKAsl YIOJIbHAsI TbLTb C MIIOIAA0K MOCTENEHHO
CMBIBAETCA [NOTOKAMH TalbIX BOI. O,[[Ha.l(o Ha prr[Hle JNeIJHHKOBBIX
00beKTax CMbIB 3a4EPHAFOIINX MATEPHATIOB, BEPOATHO, OyIET HMETh MEHB-
1iee 3HaueHue, YeM Ha HeOOMBIINX MIOMAIKAX.

Ha nemHUKOBBIX SI3BIKAX, TIOKPHITHIX paagHallHiOHHON KOpOH TasHWs,
3ayepHEHHE JbJa CYIIEeCTBEHHO H3MEHSET PeKUM TasHUsA. B mepBrie 1HH
ae0e1o 3amBUIEHHOTO JIbJia PE3K0 TMOHIKAETCA, a 3aTEM 3adepHSONIHE
9JacTHIIEI BTAHBAIOT B JieJ U CHOBa oOpa3yeTcs CBeTNas Kopa TasHHUA.
OnHako Yepe3 HECKOIBKO JTHEeH 0Ha pa3pyluaeTcs, H Ha MOBEPXHOCTH BHOBB
BBIXOIHT 3a4€pHAIOMIMN CJIOH, ansde0 KOTOpOro 4yTh BBINIE ([TOpAIKa
20%) m3-3a TOTO, YTO YacTh MaTepHaa YK€ YHECEHa MOBEPXHOCTHBIM
crokoM. [TomoOHBIit HKN emie He pa3 MOBTOPSETCSA, T.€. HCKYCCTBEHHOE
3arbUIeHHEe B MOJ0OHBIX YCIOBHAX NEHCTBYET B TE€YEHHE TOBOJIEHO
NIPOAOIKUTETBHOTO BPEMEHH.
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Yactp 4. CHer u Jea B KHU3HH J10JeH

an 3aNbIICHHH TCAHUKOB B BECEHHHE MECALbl 110 CC30HHOMY
CHEXHOMY MOKPOBY, koraa 3b¢eKTUBHOCTb HCKYCCTBEHHOIO 3auCpHEHE-
HMS OPY MEHbLIMX HOpPMAaXx 3albUIeHHs BecbMa BeJINKa, MOKHO CYIECT-
BEHHO Y/IMHUTB Nepuoj abNAINY JIeTHUKOBEIX A3BIKOB. 1o cpaBHEHHIO
CO 1bJOM Ha CHEXHOH U ()HPHOBOH MOBEPXHOCTAX PE3KO YMEHBILAETCA
CMBIB YaCTHII TaJIBIMH BogaMH. [103ToMy 1 yCHIIEHHA TasiHUS CHEXHOM
U (pUpHOBOI MOBEPXHOCTEH B TEUEHHE JIETHETO CE30HA, BO3MOXKHO, J10C-
TaTOYHO Pa30BOro 3ambUicHHUs. [IpH 3ambLIEHNH XKe T€THUKOBBIX A3bIKOB
JUIA TTONYYEHHS JOTIOMHHTENBEHOTO CTOKA HY)KHO MPOBOAUTD 3allbUICHUE
HEOJHOKPATHO B TEYEHHE OIHOTO CE30HA, MpHieM OONMBIIMMU HOPMAMH,
4yeM IIPH 3allbUICHHH CHeTa WK QHpHa.

ITo HemocpeacTeeHHbIM HabmoaeHUAM B GUpHOBOM OaccelHe JIeTHH-
ka Mensexnero Ha [Tamupe, npu Hopmax 3anbuieHus oT 12,5 no 50 2/m°,
TagHHUE B CPEAHEM YBEITHYHBANOCh B 7—11 pa3, 4To 00BACHAIOCE H YMEHB-
HIEHHEM anas0en0 W3-3a 3anblieHHs, U ONAronpUSTHBEIM W3MEHEHHEM
CTPYKTYpPHI 3alBUIEHHON MOBEPXHOCTH JeJHUKA B Ipoliecce TasHHA.
Camas 3¢ (peKkTHBHAS HOpMa 3amblIeHHUs, NIPH KOTOPOH KaXKIBIH rpaMM
KaMEHHOYTOJIEHOTO IIIJIaKa AaBaj HanOoblee KOMHYECTBO JOIOIHUTEb-
HOM BOJIBI, OKa3ayiack paBHOM 5 2/m°. TIpu Takoit HopMe co3laeTcs Hauoo-
Jiee pallMOHAIEHOE pacpeIeNieHHe YaCTHII LITAKA HA [IOBEPXHOCTH JICIHH-
Ka. YBe/JMUCHHE WIN YMEHBIIEHHE HOPMEI 3arbLICHUs IPUBOAUT K COKpa-
MICHHIO KOJHYECTBA MOTIOJHHTENBEHOH TaloH BOIBL, Npuxoaduiedcd Ha
eIMHUITY Beca 3ansututeris. [Ipu 3anbsinennn Beero (pupHOBOro dacceiina
nenauka Memsexsero (baxes, 1973a) Hopmoi 50 2/u° 1ONOIHUTETLHBIH
CTOK JICTHHKOBOH PEKH MOKET COCTaBHThH 21,5 mmH ' Boast, uiu 50%
€CTeCTBEHHOTO CTOKA 3a HI0Jib—-aBrycT. [Ipu 3ambinennn pupHOBOI 001ac-
TH JIeJIHHKA HOPMOM 5 2/1° CTOK BO3pacTeT MPUMEPHO Ha 6 MIH M, T.e.
Oyner B 3.5 paza MeHBIIIE, 4EM B MIEPBOM CITydae, OAHAKO pacxoj LUIaKa
Ha 3anbuieHHe cokpatutcs B 10 pas (90 nporus 900 m).

BemunHa JOMOMHUTENBHOTO CTOKA U3 (PUPHOBEIX 001acTel JIeTHUKOB
CYIIECTBEHHO 3aBHCHT OT Xapakrepa Jib1oo0pa3zopanus. Haubomnee BoIro-
IIEH «TETJIBI» PEXUM NbA000pa3oBaHus, IPU KOTOPOM OO/bIIas 4acTh
TaJBIX BOI M3 (HPHOBOH oOmactu. noctynaer B crok. [Ipu xomogHoM
PeKHUME 3HAYMTETBHAS 0N JAOMOTHUTENBHBIX TA/bIX BOJ BHOBb 3aMep-
3aeT B (PHPHOBOH TOJIIE, YTO MPUBOAMT K YCHJIEHHIO BHYTPCHHETO
NHTaHHA JdegHuKa. Ho ¥ npH MCKYCCTBEHHOM 3amnblUleHUH obnacTei
IUTAHHA JICTHHKOB C XOTOIHEIM PEXKUMOM ekt MoxeT ObITh IIOIOKH-
TEIBHBIM, TaK KaK OH BBI3BLIBAET NMEPECTPOHKY Xapakrepa JibJ1oo0pa3oBa-
Hug. BHavane 4acTe JOMOJHHUTEIBHOH BOABI MOBTOPHO 3aMep3aeT B
(hupHOBOH TONIIE, HO B PE3yNETAaTe BHIJCICHUS TEILIA MPH 3aMep3aHuHl
TOJIIA TTOCTENIEHHO MPOTPEBAeTCs W JOMOJHUTENbHAS BOJA HAYMHACT
crekath. Eciii ke 3amac Xoioda HEBEITHK, YTO XapaKTEepHO I MHOTHX
Cpe/iHea3naTCKUX JIEHAKOB, TO MyTEM HCKYCCTBEHHOIO YCUIIeHUS TassHUS
«XOJIOIHBII» PEKHUM JIETHHKA MOAKHO JOBECTH JI0 «TEILI0ro», OIarolpusT-
HOTO 115 (hOpMHpPOBaHHS CTOKA W3 GUPHOBBIX obnacreil.
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Boobie HekyceTBeHHOE 3anbUieHHE B QUPHOBBIX 00/1aCTAX IEIHHUKOB
MOKET JaTh 10 NOI0BUHbI U O0JIee JOMOIHHUTENBEHOTO CTOKA M0 CPABHEHUIO
C €CTEeCTBEHHBIM CTOKOM M3 JIETHHUKOB. B pesynsrare Bo3aefcTBHs HA GUPH
IpaHHIIB] 30H JIb1000pa30BaHMU CMECTATCS BBEPX, YTO NPUBEJIET K JOTON-
HHUTENPHOMY YCHJIECHHIO TasHuA. O6paTHOe BOCCTAHOBICHHE YCIOBHH
TOCIIE MPEKPALICHAS BO3NACHCTBHS MOXKET 3aHATE JI0 10-20 net, KoTOpEIE
YHIYT Ha TIEPECTPOHKY THNA I1bJ000pa30BaHHA. YCHICHHE HECOOTBETCT-
BHUS THMA JIb000Pa30BaHMs M KIMMATa [IPUBECT K enle OoIbmeMy, 4eM
ceifdac, pa3BUTHIO CHEXKHO-(DPUPHOBOH 30HBL, YTO BECbMa OJIarONpUATHO
11 CTOKA U3 o0nacTeil nuTaHus JIeJHHUKOB.

B pesynsTaTte cTamBaHMs NOJ BJIMSAHHEM 3alBUICHHSA TOJ0BOTO
OCTaTKa CHEra W3 HEro BBRIACIMTCS M OCTaHeTCs Ha IOBEPXHOCTH JICAHHKA
JI0 CIIEIYIOMIEro CEe30Ha aKKYMY/ISLMH JOINOIHHUTEIbHOE KOJHYECTBO
MOpEHBI, 9TO, C OJJHOW CTOPOHBI, II03BOJIMT cOepedb 9acTh 3albLINTEN,
a ¢ Ipyroi — MOXKET CO37aTh HeynpaplsieMbIH IPOLECC B Cilydae
oOHa)KeHHS 3a9EpHEHHOTO  000TalleHHOr0 MOPEHOH CJ105 Ha CIIE YOI
roa. Takue npeoOpa3zoBanus B GuUpHOBOH 00NACTH JIEAHHUKOB IIPH
HCKYCCTBEHHBIX BO3ICHCTBHAX 00HAAEKUBAIOT B OTHOIIECHHH ITOJTY4IEHHA
JOMOTHHTEIBHOTO CTOKA W3 PHpHA, HO YCUIMBAOT YTPo3y HE0OpaTHMOH
JleTpaaltiy JIETHHKOB.

OueHb CHIBHO 3Q(EKT OT HCKYCCTBEHHOIO YCUIICHHS TassHHUA CHIDKa-
0T JICTHHE CHeTonaasl. B o0macTsax aGnsauuu cpeiHea3snaTCKHUX JIETHHKOB
3a MIOb—aBrycT ObiBaeT g0 20 aHei co cHeromagami, a B (PUPHOBBIX
bacceiigax — mo 3040 gueii. OgHako yMeHblleHHE HHTEHCHBHOCTH
TassHHs U3-332 BO3PacTaHHsA aTb0EI0 B pe3ynbTare CHEronaioB HEBEIHKO,
NOTOMY YTO CHETrOMajibl OOBIMHO COMPOBMKIANOTCH IIOXONOJAHHEM H
[acCMYpPHOI IOrofI0H, 4TO M TaK TIPHBOJTHT K COKPAILCHHIO TAsHHA. OO0BI4-
HO B TEUCHHE JIeTa CBEXKEBBITABIINH CHET JIeXKUT B 00IIEH CII0KHOCTH Ha
A3bIKax JeaHukos 2040 mmeit, a B q)HpHOBmx bacceitnax — 30-50 mHeii.
Ho cnemyeT 3aMeTHTBh, YTO BEIMABIIMI CHEr € 3albUICHHBIX Y4aCTKOB
CXOIHUT 3HAYHTENLHO OBICTpEE, HEXENH ¢ eCTeCTBeHHOU MOBEPXHOCTH
Jie[IHAKA, TIPH 3TOM Y€M CHIIBHEE 3albLIEHA [I0BEPXHOCTD, TeM OBICTpee
OHa 0cBODOKITAETCA OT CBEKEBBINABLIErO CHEra.

BeinonHendsie B 60-X Togax 3KCMEPHMEHTHI 10 YCHICHHIO TasHHA
JIeJIHUKOB U TIPOBEEHHBIE B IepHOI MeXayHapOAHOr O FHIPOI0THIECKOTO
JecATHAETHS HaOMONEeHNA 32 BHEIIHMM MaccO3HeprooOMeHoM psana
CpeaHea3uaTcKuX JIeHUKOB MO3BOJIAIOT JaTh OLEHKY BCEX JIEJHHKOBBIX
paiioHoB CpenHeil A3HH ¢ TOYKH 3PEHHS HCKYCCTBEHHBIX BO3JCHCTBHH
Ha JeJHUKH U TPOBECTH OPHEHTHPOBOYHBIH pacyeT 3()EeKTHBHOCTH
TAKOTO BO3/JEHCTBHI.

['MaBHO# cocTaBAIONIEH PaJIHAlHOHHOTO W TEMI0BOro 0ajJaHCoB,
3aKIIOqaroiel B cebe pecypchl SHEPIHH, KOTOPBIE MOMXKHO Pealu30BaTh
IS yBEIIMUeHHs TASHUSL, CITyXKUT CyMMapHas conmHeuHas paauauus. Kakas
4acTh IHEPropeCcypcoB OyeT UCTIONB30BaHa Ha MMPOLECC TAsSHUA JICTHHKA,
3aBUCHMT OT OTPAXKAIONIEH CIOCOOHOCTH JEIHUKA — ero anbbeno.
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Ha niobom nennuke, oT ero HIKHEro kpas 10 Jejaopasjiena, H
CyMMapHas pajauauus, H OTpa)karomas cllocOOHOCTh MOBEPXHOCTH
Bo3pacTaroT. CJe0BATENBHO, B 3TOM K€ HATPABIECHUH YBCIHYHUBAIOTCS
BO3MOXKHOCTH HCKYCCTBEHHOTO ycuieHHA TasHusa. Ho abcontoTHas u
OTHOCUTENBHAS BEIMYUHBI TAKOTO YCHJICHHA Pa3/INYHBI B Pa3HBIX paioHax
Cpenneit Asun. CymecTByioT IBE INIaBHBIE IPHYMHBI 3THX Pa3THuMil,
00yCIIOBIMBAIOUINE CTPYKTYPY TEILIOBOrO GasaHca jeaxnkos. Ilepsoit
NIPHYHHOM CIIYKHT DoJlee BhICOKast 00JJa4HOCTE TEPPHTOPHIA, PACIIONOKEH-
HBIX Ha CEBEPHBIX W 3amnajHblX CKIOHaX Taub-lllansg u [Mamupo-Anasg u
Ha MX NIepU(epriHEIX XpeOTax, Mo CPABHEHHIO C BHYTPEHHUMH pailOHAMH,
4TO BBI3BIBAETCS OOIIEH UMPKYIAIHCH aTMOChepsI B 3TOM perHoHe. Bro-
pasi IPHYHHA COCTOMT B TOM, 4TO ropbl CpelHeid A3Hu pacriofiararoTest B rosice
ot 37 1o 45° c.u1, |, ClIeIOBATENRHO, HAXONATCS B BECHMA Pa3HBIX TEMIIe-
paTypHBIX ycnoBHAX. O6e NPHYHHBI IPHBOASAT K TOMY, 4TO BHICOTA HUBAJIb-
HO-TVIAIMANIBHON 30HEL B 00L1EM YBETHUUBAETCS C CEBEPO-3anaia Ha I0To-
BOCTOK H C ceBepa Ha 1T oT 3500-3600 1o 4800-5100 m Han yp. MOpsL.

B nuanasone 3TuX BRICOT TIpsIMast paguanus, KOTopas yCHIHBACTCS C
TOIBEMOM B TOPHI H3-32 YBEIHYCHHA NPO3PavHOCTH aTMOCHEPEL, IpH
Oe300maunom Hebe namensiercs ot 600 no 800 xar/(cwm’-cym) 3a HIONB—
aBrycT. B neHcTBHTEILHOCTH €€ pa3iuuus B ropax CpeaHei A3HHU 3Ha4YH-
TeJBHO Gonbiue. B cpesinem 3a 1Ba yKasaHHBIX Mecslla npsiMasi paiHalus
Ha A3BIKax JNEAHHKOB [LxyHrapckoro Anatay, 3aunuiickoro Anaray u
ApYTHX XpeOTOB cocTapnseT okono 250 xar/(cm*cym), a Ha JTeJHHKAX
Boctoutnoro Ilamupa poxoant 1o 600 kar/(cm*cym).

Ha netHukax npsiMyio pagpanuio CynecTBEHHO J0MONMHAET paccesH-
Has. Jlo BeICOTBI npumepHO 4000 M OHa YCHIIMBAETCS C yBEIHYEHHEM
obnaunoctH, nocruras 250 xaa/(cm’:cym) npu obnagHoCTH 5 6asios.
HanbHeiinree yBenuueHne KOIMYECTBa 00IaKOB IIPUBOANT K YMEHBIICHUIO
paccessro# pamuanuu 10 100150 kar/cy?’. Beime 4000 u ¢ yBemimdeH1em
001a4HOCTH paccessHHas paIHALUs HEYKITOHHO PACTET U TIPH MOJTHOCTBIO
NacMypHOM Hebe uMeeT HanboIbIyo BemauHy — 300 kar/cm’.

JL1si OLICHKHU [PUPOAHBIX SHEPIeTHUECKHX BO3MOKHOCTEH HCKYCCTREH-
HOr0 YCHICHHS TasHHs JCIHUKOB BAaXKHBI BENUYHHEI CYMMAapHOH
panuaudy BO BpeMs moronsl 0e3 cHeromanos. Ha Beicotax mo 4000 wm
oHu cocTaBOT 600-700 kar/(cm’ cym) mpu sicHom Hebe, a IIPH Nomysc-
HoM — 550-650 kav/cv’. Bemme 4000 v cyMMapHas paauamus npu sICHOM
nebe cocrabmer 750-850 kar/cm’ u nipu oTysicHoM — oKoto 750 kan/em?.

AJIBOEI0 HE3aMOPEHEHHOI MOBEPXHOCTH JIHUKOB CBSI3aHO CO CTPYK-
TYPOH TEIUI0BOro GanaHca NOBEPXHOCTH JeIHUKA, B KOTOPOM Pa3THYAIOT-
CA BE TIABHbIC COCTABILAIOIINE — palHalUMOHHAS M TypOynenTHas. B
BBICOKHX (PMPHOBBIX 30HAX JIEHUKOB TYPOY/IEHTHBIH MOTOK Terlia GIH30K
K HYIIO; 3[€Ch 3@ CUET CO/JIHEYHOH paJHallid TMPOMCXOIUT HE TOMBKO
TasHUe, HO U Hcnapenue. Ha Hu3ko pacmonoxeHHBIX TeIHNKaX, HA00OPOT,
TypOyJIEHTHBIH TETI000MEH BEJIMK, H B TAKHX YCIOBHAX TasHUE JOCTHTAET
60-70 mm/cym B cpenHeM 3a uionb—aBryct. [Ipu momobHoi cTpykType
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TEILI0BOro 0anaHca MOBEPXHOCTH JICAHHMKA IVIAJIKasi, CUIbHO YBIAKHEH-
Has, C MUHEPAJIbHOH MBUTLI0 Ha TOBepxXHOCTH. Ee annbeno cocrasnsier
20-22%; ocanxu, BbINANAOIKE TETOM TIPEHMYIIECTBEHHO B JKUIAKOM
BHJIE, TAKXKE CIOCOOCTBYIOT HeOOMbIIOH OTpakaTeNbHOMH CIIOCOOHOCTH
HOBEPXHOCTH.

IIpx yMeHBIICHUH POIIH TYpOYIEHTHBIX TIOTOKOB B TIPOLICCCE TasHUS
HauyMHaeT QOPMHUPOBATBCA [IOPUCTas, Oenast paaualoHHas KOpa TasHHUs.
Ona Oonee cyxas M 4HMCTast, YeM IV1ajaKasi MOBEPXHOCTS JIbIa, IOTOMY 4TO
Tanble BOAB (DHIBTPYIOTCS, 2 MHHEPAIbHBIC YaCTHIBI MPOTAHBAIOT C
NOBEPXHOCTH BHH3. ATIBOEIO JIEJHUKOB BO3PACTAET, HOXOIA Ha HX A3BIKAX
10 30-40%, a B dpupHOBBIX obnactsax — g0 50-60%.

CymecTBeHHOE BIUsIHME HAa TasHHUE JIEIHHKOB OKA3bIBAIOT JIETHHE
CHETONA/IBl U BPEMEHHbIE JIETHHE CHEKHBIE TTOKPOBHL. B ceBepHbIX u
3ananHbIX padoHax rop Cpenneil A3wH, TIOe JICTHHE OCAJIKU CBSI3aHBI C
TIPOXOAKICHHEM aTMOC(epHbIX POHTOB, TOMIHHA TIEPUOAUYECKH BO3HU-
KalOILETO CHEXKHOI'O [10KPOBA HA SA3BIKAX JICTHHMKOB MOJXET J0CTHraTh
20 cm. Bo BHYTpeHHHX paiioHax CpeIHea3HaTCKUX TOp, TJie 3HAYMTEbHAS
101151 TBEP/IBIX JICTHUX OCAJKOB 00513aHA CBOMM MPOHCXOKICHUEM KOHBEK-
THBHOH OOJIa4HOCTH, TOJIILMHA JIETHETO CHEKHOTO TIOKPOBA COCTABJISET
OKOJIO 5 cat. B 001acTsAX MTaHUS NeAHUKOB, TIPUMBIKAIOIMINX K QUPHOBOI
JIMHHUH, JIETHUH CHE)KHBIA NOKPOB 0OBIYHO B 2—3 pasa TONIIE, YeM Ha
TeTHAKOBBIX A3bIKaxX. BeliescTBUe BIMAHUS METHHX CHEXHEBIX MOKPOBOB
CYyMMAapHO€ 3a HIOJIb—aBI'yCT II0BEPXHOCTHOE TasiHHe BOMH3U DMPHOBOIA
TIMHUH JTEJIHAKOB COCTABIIAET JIMLLb YACTh BO3MOKHOTO TasHHUA, 00yCIIOB-
THBAEMOT0 BCEH CYMMOH II0CTYNAOLLEro TEMIa, MPHYEM 3Ta YacThb Terlia
pasiudHa B pa3HbIX patioHax Cpeaneit Asuu. OHa cocraBigeT okoio 60%
B Oacceitnax pex Hapbin u Capbi-/Ixa3, 60-70% B Gacceiinax pek cesep-
HpIX CKIOHOB JIxyHrapckoro Anaray, Kuprusckoro xpedta u Tepckeit
Anaray, 80-85% B DacceiiHax pek 3anaadoro ITamupa, 85-90% B Oac-
cerire p. Keisbur-Cyy, 90-95% B Gacceiinax pex Tamac, Acca, ApbICh U
Hupuwuk, 95-100% B Oacceitne p. 3epasiuan u Ha Bocrognom [Tamupe.

PaccMoTpeHHbIe 3aK0HOMEPHOCTH pacTipe/IeNIeH s CyMMapHO# pajiua-
IHHA, aTB0EI0 TIOBEPXHOCTH U JIETHUX CHETOMAI0B B HUBAILHO-TTIALIHAb-
Hoii 30He CpenHeii A3y [10/103KeHbl B OCHOBY PacieTa YBeJIHYCHUS TassHHs
Ha CPEHEB3BELICHHOMH BbICOTE A3BIKOB JIEJHUKOB M (PHPHOBOI JIMHUH [1PU
YMEHBILICHHH aJIb0e/10 eCTeCTBEHHOH MOBEPXHOCTH ITYTEM €€ 3arbLIeHUs
10 20%. B pacueTe yunTblBanuch Takike TypOyIEHTHBIC IIOTOKU U 3ddek-
THBHOE M3JIyuycHHe. PesynbTarsl pacyera NpeacTaBicHbl B Ta0l. 4.3.

B ocHoBy Tabnuue! monokeHs! MaTepualibl HabmoneHuilt .M. JTeGe-
aesoi (1970, 1971, 1975) 1 HEKOTOPBIX APYTUX aBTOPOB B 50 MyHKTax Ha
ropHbix Jeanukax Cpeanei A3ud, B pesynbrate H3ydeHUs STHX JaHHBIX
ObLIM YCTAHOB/IEHBI CBSI3M CYMMAapHOH CONHEYHOIH pajialliy ¢ BBICOTOM
MECTHOCTH, O0/IaYHOCTBIO, PacTpeIeIcHHeM TeMIIepaTyphl BO3ayxa
BIQXKHOCTH B IIsIHANbHOH 30He CpeiHeH A3HH, 3aKOHOMEPHOCTH B pac-
IIpeeIeHUH HCIIAPEHUs, CBA3E TypOyTIEHTHOTO TTIOTOKA TeIlIa U 3 deKTUB-
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Tabrnvua 4.3
BnusaHue Ha NegHMKOBbLIW CTOK B MHONEe—aBrycTe UCKYCCTBEHHOro
yMeHblUeHuA anbbeno noBepxHOCTH negHuka o 20%

Ne | BomocbopHsble bacceiinbl |Yua- |A6c. |Cnoii croka | D |TIpupatue-
/1 cTok! |BBICO- |C JIenHHKA® HMe cToKa*
Ta, M
1 2 3 4
1 |CeBepHbIit CKIIOH a | 3460 | 23 | 38 (0,70 28 | 22
IxyHTapckoro Anaray
6 | 3570 | 10 | 36 |0,70| 25 | 150
2 |CeBepHBIi CKIIOH a 3750 | 26 43 10,70 30 15
3aunmiickoro Anaray
© | 3880 | 13 | 39 (0,60 22 | 70
3 |CepepHbIii CKJIOH a 3760 | 22 50 (0,701 35 9
Kupruackoro xpe6ra
6 | 3900 13 | 40 |0,60| 24 | 92
4 |CepepHeliit ckioH Tepckeit a | 3650 | 36 | 52 [0,80] 42 | 16
Anaray
6 | 3850 14 | 44 (0,60| 33 | 130
5 |Peku Tanac u Acca a | 3650 | 37 51 10,95 48 | 29
6 | 3710 20 | 42 [0,90| 33 | 90
6 |Pexu Apeich H Yupunk a 3530 | 45 51 (0,95 48 7
6 | 3600 28 | 50 |0,90| 45 | 40
7 |Pexu ropHoro obpamieHust a | 3975| 37 | 48 [090| 43 | I3
Depraubl
6 |4175] 17 | 53 |0,85 40 | 140
8 [Peka Cox a [ 3530 54 | 64 | 1,0 64 | 18
6 | 3650 43 | 63 | 1,0 63 | 46
9 |Pexa HapbiH Bbiuie a | 4040 | 19 | 42 |0,60| 25 | 32
Toxktoryieckoii 'DC
6 | 4050 8 | 42 |0,60] 25 | 210
10 |Peka 3apaduian a 3850 | 49 59 | 1,0 59 | 20
6 | 3980 | 24 | 56 |0,95| 53 | 120
11 |Pexa Kri3ein-Cyy a | 4220 | 32 48 10,90 43 | 31
6 | 4380 12 | 40 (0,85 34 | 180
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Ne | Bomocbophble OacceiiHbl | Yua- |AbBc. |Cnoii ctoka | D* [[lpupaiue-

n/m CTOK' |BBICO- |C JIGTHHKA? HHe cToka’
Ta, M

1 2 3 4

12 |Pexa Mykcy a 4520 46 | 61 (097 59 | 28

6 | 4660 | 11 | 54 |0,95| 51 | 360

4195 | 50 | 65 |0,95| 62 | 24
6 | 4660 | 11 | 55 |0,95| 43 | 400
4150 | 35 | 50 |0,85| 42 | 20

13 |TemHnk @enyeHKo

<)

16 |Pexu Banu, Aszryiem, a
TTanmx

6 | 4350 | 14 | 50 |0,80] 40 | 345

17 |Peku Taubimac, Mypra6, a | 4700 | 41 60 |0,97| 58 | 41
I'vur, Hlaxnapa
6 | 4840 | 15 | 54 |0,95| 51 | 240
18 |Ozepo Kapakyib a | 4805 | 30 | 70 (0,97 68 | 126
6 | 5140 4 | 55 10,95 52 (1200
19 |Pexa MapxkaHcy a | 4345 | 35 58 (0,95 55 | 57

6 | 4790 7 1 45 10,95 43 | 510
4060 | 23 | 48 |0,60| 29 | 26

20 |[IpaBbie MPUTOKH peKH a
Czll)pm-ﬂxczllj;; o

6 | 4250 4 | 41 | 60 | 25 | 520

'@ — Y4acTOK JICIHHKA Ha CpeJHEeR3BEeNICHHOH BBICOTE JIEIHUKOBOIO fA3bIKA; § — YUacToK
Te/IHUKA HA BbICOTE (DHPHOBOF JTHHHH.

2] — npy €CTECTBEHHOM TasHHM, MM/Cym; 2 — TIPH HCKYCCTBCHHOM BO3EHCTBHH, MWCYHI.
3D — k0> HITHEHT, YUHTHIBAOLLMI COKPALICHHE TAAHHS ThIa H (PHPHA H3-33 00pa30oBaHMA
JIETHHX CHEKHBIX TTOKPOBOB.

43 — mw/cym, 4 — % K eCTeCTBEHHOMY CTOKY.

HOIO M3JIy4YeHUs ¢ Temmepatypoi Bo3myxa. Bce 3TO MO3BOIMIO OMpe-
JelIMTh COCTAB/IAIOLLME TEIIOBOro Dananca u, B 4aCTHOCTH, PACXO] TETLIa
Ha TasHUE W HCIIapeHHe B HUBAJIbHO-ITIALMANIBHO#H 30HE, a OTCIOAa BO3MOK-
HOCTb ¥ 3P(QEKTUBHOCTD HCKYCCTBEHHOTO YCHIICHHS TasHHS JIEIHUKOB.

Hanuele Tadmn. 4.3 roBopsaT 0 BeChMa OTPaHMYECHHBIX BO3ZMOKHOCTSX
JOTOIHUTENBHOIO YBEJIHYEHHS TaAHUA Ha JIETHUKOBBIX A3BIKaxX H, Ha000-
poT, GONBLUIMX MOTEHUHATEHBIX BO3IMOKHOCTAX YCHIICHHS TasHHSA B
(bupHOBRIX 0071aCTAX CpeHea3uaTCKUX JIeAHHKOB. COTTacHO 3TOH Tabmu-
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1€, JJIs YCHICHUA TasHUSA JIEHUKOB IMyTEM HCKYCCTBEHHOI'O 3allbLICHHUS
WX TIOBEPXHOCTH Hanbosiee 0J1aronpuaTHBI MO KITMMATHIECKUM YCIIOBHAM
nenHUKH Ha LleaTpanbHoM u BocroynoM [Tamupe. KomnakTHOCTE oneie-
HEHHUs B 3THX palioHaX, MpeodIaJaHue B HUX CPe/IHUX H KPYITHEBIX JISIHH-
KOB JeNarT WX 0COOEHHO yIOOHBIMH ISl MacCOBbIX BO3ACHCTBHI Ha
PEKUM JISJIHHKOB C BO3AYXa.

KaxoBEI 7K€ MOTEHIHAIBHEBIC pa3Mepkl YBenuueHus ctoka B CpenHeit
A3un, BRI3BAHHOTO 3allbUICHHEM JIeIHHKOB? [l OTBETa Ha 3TOT BOMPOC
ObL1a BBIMONHEHA OIEHKa CPEJHEr0 MHOTOJIETHETO €CTECTBEHHOTO CTOKA
C YYETOM 3aBHCHMOCTH BOINOOTHA4YH U3 (HPHOBOH 00MacTH OT THIIOB
nsg000paszoBanua. Pacder ciaenaH oTAeNbHO mis obnacted abnsmmw,
NOKPBITBIX MOPEHHBIMH OTJIOKEHHAMH, OTKPBITBIX obnacrei abnsunn u
obnacted mutanus IeaHAKOB. I obnacTed abiALMy, 3aHATEIX CTIJIOMNI-
HOH MOPEHOH, TasHHE 4 pacCIUTaHO U1 cpelHelt BbICOThI 3TOH 00nacTh
B Kaxk10M Oacceitne o dopmyite: 4 = (t— 9,5), rie ¢ — cpennss Temmepa-
Typa nera (nioHb—aBrycT) (Kpenke, Xonakor, 1966). [TonyueHHas BeTHIH-
Ha MOMHOKEHA Ha MJI0MIaIb 0] CIUIONTHON MOPEHO#H B KK 10M Oaccekine
H yMHOeHa Ha kodddunuent 0,5. Jng oTKphIThIX obOnacteit abnsiyun
TasHHE B KaXKA0M OacceifHe pacCcHUTaHO 0 ToH ke KyOuueckod Gopmyre
A1l CPEIHEB3BEIICHHON BBICOTHI JICTHUKOBBIX S3bIKOB M MEPEMHOKEHO
Ha [0wWank OTKPBITOH 00JacTH abiAIHm.

Jns obrmacTu nUTaHHA BHIICICHBI TPH 30HbI: OeccTOUHAs, XOMOMHAS
CO CTOKOM, TEIUIaf CO CTOKOM; K TOCNeHel OTHeceHa M 30Ha MHTAHHA
HAJIOKEHHBIM JTBI0OM. BBICOTHI TPaHHI] TPeX BbLAEIEHHbIX 30H COOTBETCT-
BYIOT COOTHOMIEHHSAM MEKIY TasHUCM M TBepIbIMH OCAJAKAMH, PABHBIM
0,1 u 0,5. Taguue cHOBa pacCUHUTHIBANOCH 110 KyOuueckoi opmyre;
OocagKv MPHHUMAIHCE PaBHBIMH OCAlKaM Ha CpPejiHeH BhICOTE TPAHHIIEI
NMTAaHHUS, PACCUUTAHHBIM 10 TEMIIEPATypaM JieTa, NPUBEACHHBIM K ITOH
BeicOTe. TasHHE BEIYMCIANOCH M CPCAHEH BBICOTHl KAXKAOW U3 30H,
YMHOXXaJI0Ck Ha OPHEHTHPOBOYHYIO IJIOMIAb 30H M HA MOTPABOYHBIN
K03((HULHEHT, YYUTHIBAIOMINA BHYTpCHHee nuTanue (oH paseH (0,25 B
xonoaHo# 3oue 1 0,75 — B Temnoit). CTOK U3 GeccTOUHOMH 30HBI TPUPABHHA-
BAJICA K HYITIO. -

ITomyyeHHBIC TaKUM 00pa30M BeIMYHHBI BBOJWIUCE B pacyeT MOTEH-
I[HAJIEHOTO JIOTIOTHUTENBHOIO CTOKA, MOIYYEHHOTO B PE3Y/ILETaTe HCKYC-
CTBEHHOTO 3allbUICHHs Beell Iulowaau neannkos. Ha aToM JTame pacyera
IPHHATHI TAKHE JOITYLIEeHHs: 1) B 30HAX CTIIOMIHOH MOPEHBI U B XOJIONHOM
OeccTOUHOMH 30He JOMONMHHUTENBHOIO TasTHUS He OyIeT; 2) JOMOIHATEIEHOE
TasHHE B 00/1aCTH a0/sLIMH HA OCHOBE MOJIEBIX OMBITOB IIPHHATO PABHBIM
25% ectectBeHHOrO; 3) B Temnoi GUPHOBOH 30HE 3aMBUICHHE H3MEHHUT
anpdeno ot 70 1o 40% v yBenuuuT TasiHKUE BIBOE, TIPHYEM BCE H30OBLITOUHOE
TasHHE MOMIET B CTOK; 4) B X0n0AHOH (PUPHOBO#H 30HE TAAHHE H3IMEHUTCH
BTpOE BCJIECTBHE H3MeHeHus anbbeno ¢ 80 mo 40%, HO moIOBHHA
MIOMY4YEHHOH BHOBB BOJIbl 3aMEP3HET, MOITOMY 3[eCh TAKKe MPeIyCMOT-
PEHO ABOMHOE YBCIMUYCHHE TasHUL, 5) pacueTsl Mo KyOnuecko# dopmMyiie
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COOTBETCTBYIOT cpeAHUM s CpenHed A3uM ycrmoBHAM — 00navyHOCTH
4,5 baju1a ¥ cyMMe TETHHX 0CAJIKOB (32 HIoHb—CeHTA0pSs) 200 Mnm. Kaxo-
MYy IONOJIHHTeNbHOMY 0anmy 00NadHOCTH COOTBETCTBYIOT M3MEHEHHS
TassHiA Ha 10%: npu Gosnbluei 001aYHOCTH — YBETHYEHHE, TIPU MEHBIIICH
— ymensueHde. Kaxasie 100 mu neTHHX 0CaJKOB COOTBETCTBYIOT
H3MEHEHHIO JIONONHHUTENbHOro TasHus Ha 10% B 00macTaX muraHus u
Ha 3% — B 00nacTH ab/LMH; NONOMHUTENBEHOE TassHUE BO3pAcTaeT npu
MEHBIIMX OCaJKaxX H yMeHbIIaeTcst — NpH OONBILIHX.

IToryyeHnas B pesynbTare pacdyera CyMMapHas BeJIMYUHA JOMOJIHH-
TelnbHOro croka ¢ rop Cpenned Asum u Kaszaxcrana, mocrynarwouias Ha
tepputoputo CHI' (ucknrouas cTok B KOTIOBHHY 03. Kapakyib u Ha
TeppuTopHio Kuras), paBHa 6,5 ky’. DTOT 00BEM CTOKA COOTBETCTBYET
npubmmsuTensHo 12-15% coBpeMeHHOro pacxozia BOJBI Ha OpOLIEHHE,
T.6. OH yrnosiersopser 20% norpebHOCTe# B Hell xionka. B xapkue u
3aCyIUIMBEIC TOJbl MOTEHLHAN JOMOJTHHTEIEHOTO TasHHUs BO3PACTAET
npuOIH3UTENbHO N0 88,5 k.

OnHako 04eBHIHA HEPEATbHOCTH CILIOUIHOTO 3a4€PHEHHS BCEX JIEJHHU-
KOB M COXPaHEHHs 3albUIUTENS Ha NPOTSIKEHHWH BCETO CE30HA abIAIuu,
KaK 3TO MpeayCMOTPEHO B pacdere. M3 npusenenusix uudp cremyer, 94ro
Jaxe BenuuuHel B 1-2 kM® (2-5% pacxona Boabl Ha OPOIIEHHE H OKOJIO
1% ecrecTBeHHOro CTOKa) MaJIOPEANIbHBI, TAK KAK MOTPEOYIOT 3aNBUICHHA
npumepHo 2000-3500 kv’ neTHUKOB (MpHONM3UTENbHbINA 3D PEKT yeuIte-
HHs TasHus paBeH 50 2/ca’, wim 0,5 MIH M® Boap! ¢ 1 kv’ IETHHKOB).

Wrak, mpobneMa HCIIONb30BAHUS NEAHUKOB B Ka4€CTBE PECYPCOB
TNPECHBIX BOJI B IIPHHIIMIIE Pa3pellinMa, HO OHA TPpeOyeT OTBETA Ha BOTIPOC,
4 He MPUBEIET JIH YCHICHHOE HCIOIb30BaHNE IETHUKOBBIX BOJI K HApyIIIe-
HHIO €CTECTBEHHOI0 0aaHca Macchl TEAHHKOB, HX YMEHBILICHHIO H HCUE3-
HOBeHHIO. YUTOOBI OTBETUTL HA 3TOT BakHEHIIWH Bompoc, TpedyroTcs
creuHanbHbIE HCCICH0BaHMA, HO [10KA MOJKHO CKa3aTh, 4TO OTPaHHICHHOE
BO3/IEHCTBHE Ha TasHHC JICAHUKOB, BEPOATHO, HE MPHBEIET K HX YMCHb-
LIEHUIO TO IBYM IIPHYHHAM.

Bo-nepBbIx, OMLIT MOKa3LIBAET, 9TO B CITydae BHE3AIHOIO YMEHBILIEHHS
MacChl JIbjJa (HanpuMmep, Npu BYJTKaHHYECKOM H3BEPIKEHUM) JIEJHHK B
camoe Onukailiiee BpeMsi CTPEMUTCS IPHBECTH CBOM pa3Mephl B COOT-
BETCTBHM C COBPEMEHHBIM KIMMaroM. OHAKO B 3II0XY [IPeUMYILEeCTBEH-
HOTo yOBIBaHHs OJIEICHEHHS HAKaIUIMBAIOMICHCS MacChl CHEra MOXKET
HEJ0CTaBaTh Ui NpUOOPETEHHUS MPEKHHX Pa3MepoB JeAHUKOB. Bo-
BTOPBIX, HEOOXOAMMOCTE HCKYCCTBEHHOTO YCHJICHUS TAsiHHS JI€AHUKOB
He OBIBaeT NOCTOSHHO#, a BOSHUKAET JIHIIIE BPeMs OT BpeMeHHU, 0CODEHHO
B 3aCylUIMBbIE rofibl. BMecTe ¢ TeM cieayeT MoAYepKHYTh, YTO HCKYC-
CTBCHHBIE BO3ACHCTBHSA Ha CHET W Ji€J JODKHBI ObITh KOMILIEKCHBIMH,
KaK YK€ OTMEUEHO BblllE, B 4aCTHOCTH, 3albICHHE CE30HHOIO CHEKHOTO
TIOKPOBA B BLICOKOTOPbE, XOTS H HE H3MEHUT CYyMMAapHOI'0 JISTHETO CTOKA,
CMECTHT 4acTh €0 CO BTOPOH MOJIOBUHEI JIETa Ha IIEPBYIO, YTO B HEKOTOPBIX
cirydasx OblBaeT KpaiHe HeOOXOIHMO.
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[To-BuaMoMy, mO100HBIE BO3AEHCTBUS HA OHHH H TE JKe JICJHUKH
MOHO BBIIIOJIHATH HE daile ogHoro pasa B 20-30 nier, Tak Kak Ha BoccTa-
HOBIIeHHE DalaHCa MacChl JIGTHHKOB TIOCJIE PE3KOrO YCUIIEHHS UX TasHUS
YXOIUT NIPUMEPHO Takoe Bpems. JIMIIb ONHH pa3 B TeUEHHE 3TOT0 NepHOa
B BBICOKOTOpHBIX paiionax CpenHei A3y HaOMONAI0TCsS MHOTOCHEKHBIE
3UMBI, KOTJIa TBEPIBIX OCAIKOB BbINAAAET BIBOE—BTpoe D0Jbliie 00RIYHOTO,
Kak 310 umeno mecto Ha ITamupo-Anae B 1911, 1941 u 1969 rr.

ITpobrneMa coXpaHeHuUs TeIHHKOBLIX PECYPCOB B CBSI3H C HCKYCCTBEH-
HBIM YCUJIEHHEM TasHUs JIEJHUKOB CTaBUT 3a7aqy pa3paboTku crocoOoB
YBEIIHYE€HHA TBEPIBIX OCAJKOB, MPEKIE BCETO B 00NACTAX MUTAHHUA
JIeJIHUKOB. YBEJIMYEHHE OCA/IKOB B BEICOKOTOPhE IIPUBE/IET K POCTY CTOKA
U3 M0sCA HWKE JICTHHKOBOM 30HBI, B TO BPEMSA KaK CTOK M3 JIEJTHUKOBOM
30HEI, I0-BUAHMOMY, He W3MeHuTcs. Bo BHe/IeIHHKOBOM yacTu Oacceiina
YBEHYEHHUE OCAIKOB BBI30BET BO3pacTaHHE CTOKA MpEkKIE BCETO B
CepeIMHE W BO BTOPOH IOJIOBUHE JIETA, BCICACTBHE DOJIEe MTHTEIBHOTO
TasHUS CHEXHHMKOB. 3aTO HA MOBEPXHOCTH JIEJHHKOB JOMNOIHHTEIBHBIE
OCaJIKH B BUZIE CHETA IIPUBEAYT K 3aJCPIKKE UX TASHHS U, CI€I0BATEIBHO,
K YMEHBILEHHIO CTOKA B Pe3yJbTaTe TasHHA JIbJIA, YTO TAKKE COKPATHT
CTOK B CEpeIHHE M BO BTOPOH MOJIOBHHE JeTa. B pesynsrare B ron
MCKYCCTBEHHOTO YBEJIMYEHUS OCAOKOB CTOK M3 JEIHHKOBOH 30HEI HE
BO3pACTET, a- YBEMYATCA MHOTOJIETHHH 3amac JbJa H, CJIEN0BATENRHO,
MIOTEHIMAasl CTOKA Ha CIEeMYOIIHe TObI.

Monenbio H3110:KEHHOH 3aKOHOMEPHOCTH MOYET ObITh CPaBHEHHE
CTOKa M3 JICIHHKOBBIX 0acCeHHOB B TOJBI OTHOCHUTENBHO CYXHE H C
NOBBLIIUCHHBIMH MPOTHB CPEJHETO CyMMaMH OcajakoB. PaccMoTpum
naHHele MO Oacceliny neauuka LlenTpaneneiii Tyokcy B 3anniickoM
Anaray (tabia. 4.4). Ilnomane Gacceiina 19,3 xv’. JlenHuku 3aHHMAIOT
3neck 8,5 kw’, wim 44% Bceit mowamu. [lnomans sBogoc6opa p. Maioit
ANMaTHHKH, CTEKamlledl ¢ MIaBHOTO JICAHHKA, MEXAY MOCTaMH
Muskuinkn v Capbicail — 15,9 kv’ (Ge3 TeIHHKOB), MekIy MOCTaMH
Capsicaii n Anmartsl — 84,8 xw’ (6e3 nennukos). Bropoit BogocGop
XapaKTEPU3YET CPEIHETOPHYIO 30HY, TPETUH — HHU3KOTOPHYIO.

W3 T1abn. 4.4 cnenyer, 9T0 H3MEHYMBOCThL CTOKA € JIEJHHKOBBIX
DaccefiHOB TOpa3no HUXKeE, YEM H3MEHYHUBOCTH MUTAKOLIMX €0 OCAIKOB:
ko3¢ duuuent Bapuaunn 3a S ger — 0,07 nporus 0,25. U3MEHIHBOCTD
CTOKa H3 CPEeIHEropHOH MOJIOCHI 3a Te ke roasl cocrasier 0,31, us
HHU3KOropHoil — 0,16. Xopomo BHIHO, YTO €C/TM BEIWYHHA CTOKA M3
CPEIHETOPHON M HH3KOTOPHOH 30H COOTBETCTBYET CYMME BBINIABIIMX
0CAaIKOB, TO CTOK M3 JIEIHHKOBOrO OacceliHa ¢ HUMH COBCEM He CBA3aH.
[To3TOMY JIEIHUKOBBIH CTOK HE MOXET ObITh yBENWYEH B TOT JKe IO,
KOTIa IIPOHU3BEJEH0 HCKYCCTBEHHOE YBelIHUEeHHE OCAJIKOB.

Per YIMPOBAHHE CHCrO3allacoB Ha JEAHHKaX MOXET IIPOBOJAUTBLCA HE
TOJIBKO IIYTEM YBEITHYECHHA BBINANAOIIHUX OCAJIKOB, HO H NOCPEICTBOM
NEpEpacnpeneICHHA CHETa ¢ NMOMOIIBK) CHErO3aJCPKHBAKOIIHX HIHTOB.
Takue UTHI YBEMTHIHBAIOT aKKYMYJIALIMKO CHEra, €CJIH 38 HHMH I10J10I" Wit
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Tabnvua 4.4
®opmupoBaHue cToka B bacceitHe Manoin AnMaTuHKN, MNH M°
lon |Ocamku | Crok ¢ 6acceitna Tyiokey |CTok mex- (CTok
o M/C Bblilie M/C MBIHXKWIIKY |y M/C MeXIy
MEBIHXH- Mbiitxuiku |CapeicaeM
JIKH, MM u CapeicaeM |1 ATMAaTHI
BHE JEO- |C JIed- cyMMa
HHKOB HHWKOB
1964/65 710 11,4 9,3 20,7 8.3 29,5
1965/66 | 1182 15,4 9.6 25,0 16,0 38,0
1966/67 | 952 15,2 8.8 24,0 14,7 36,0
1967/68 | 647 9,8 12,5 | 22,3 8.2 25,6
1968/69 | 1085 14,5 8,1 22,6 15,0 33,7
1969/70 862 11,1 8.8 19,9
1970/71| 772 10,1 | 94 | 195 Her nanmbix
1971/72 883 10,7 6,2 16,9

CKIIOH, ¥ YMEHBIIAIOT aKKyMYNIALHIO HAa KPYTOM CKJIOHE; BO3MOYKHBI
pasHbi€ pa3sBOPOTEI LIMTOB. YCTaHOBKA IIUTOB Ha CHexHHKaX B [TepenoBom
xpebTe B mrate Konopango (Martinelli, 1973) npuBena k 3HauMTENHOMY
YBEJIMYEHNIO aKKYMYJLALUM CHera, B pe3yJbTaTe Yero CTOK YBEIUYHIICS
Ha 50 v’ BOIBI ¢ KaXIOr0 IIOTOHHOTO METPa IIHTOB, YTO IKBUBAIEHTHO
npumepHo 20 k2 KAMEHHOYTOIBHOH MBUTH TIPH 3a4YePHEHUH €0 MOBEpX-
HOCTH CHera.

Hpyroii crocod — 00pyiHBaTh CHEKHBIC KAPHU3bI U JIABHHEI C OKpY-
KAIOUIUX CKJIOHOB. COpOIIeHHBIE MAacChl CHEera Ha JIeJHHKaX YMEHBILIAT
CTOK, HO BMECTE C TEM M YBEIHYAT JIETHUKOBBIE PeCypChl, HA CBOOOIHBIX
K€ OTO JIBJIA CKJIOHAX 9TO JACT NPAMOe yBellmdeHHe croka. Ooumit agdext
OT COXPaHCHHUA JIETOM CHEKHOTO TIOKPOBA Ha JIeIHHKOBBIX S3bIKaX PaBHO-
CHJICH COKpallleHUI0 TasHuA B OacceiiHax pek Cpeaueit A3uu MpUMEPHO
Ha 6 k', wn Ha 30%.

B ropax a1 perynupoBaHus TasHus BecbMa 3Q(QEKTHBHO COOPYKEHUE
BOJIOXPAHHUIIMII B BEPXOBBAX PEK JIeJHUKOBO-CHENOBOTO MUTaHHA. 371eCh
B TIyOOKMX YIIETBAX C IPOYHBIMH C1abOBOAONPOHHIIAEMEIME TOPHBIMH
TIOPO/IaMH MJTM Ha MECTE OBIBLLIMX FOPHBIX OOBAIOB MOTYT OBITH OCTpOE-
HbI BHICOKHE IIOTHHBI, 32 KOTOPBIMH B PACIIMPEHHAX PEYHBIX ONTHH yKe
4€pe3 HEeCKOJIBKO JIET 3aILICHIyTCH BOJbI HCKYCCTBEHHBIX 03€p.

ﬂOl’lOﬂHHT@HbHy'IO BOY U3 HUBAJIBHO-TIIALIHAJIBHOTO I10ACA I'Op MOXKET
Jarbk OTKa4Ka BOABI HIIH CIIYCK MOPEHHBIX WJIH JICAHHUKOBO-IIOAIPYIHbIX
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o3ep. O6beM ux B Cpexneii Asuu (110 caMbIM rpy6bIM N0/ICYETaM) pPaBeH
0,5 xm’. YCIIEmHbIA CITyCK NOAOGHBIX 03€p M0 TYHHE/SIM M KaHaJaM
BeINONIHeH B [lIBeHuapun. Ipyroii crnoco6 3akniogaeTcs B ycTaHOBKE
cHoHHOM cHcTeME! rubKkoro Tpy6GonpoBoza u3 ozepa. OH PUMEHSIICA
ANA CIycka celeomnacHelXx o3ep B OacceiiHe Manmoit AnMaTHHKH
(KazaxcraHn).

O6sem TonBKO OnHOTO 03epa Mepubaxepa ua Tadp-lllane pasen
0,2 ku’, T.e. COM3MEPHM C MOTEHLMATOM HCKYCCTBEHHOTO YCHICHHS
TasHus ¢ 400 kM® eaHHKOB. BO3MOKEH Takke MOMCK C IOMOIIBIO
reoQU3HYECKHX METO/IOB BHY TPHIIEAHUKOBEIX BOJI, B TOM YHCJIE APTE3HaH-
CKHX, C NOCICAYIOMUM MX cilyckoM. Ecnu name ux oOmmuii o6neM He
npepenuaet 0,1% maccel neaukoB (Fomy6es, 1976), To ¥ 3TO KOIMYECTBO
Juta Beell Cpenneit Asuu naet 2,5 kv’ BOmEBL

PerynupoBanue cToka BO3MOXKHO TAKKe ITyTeM CO3IAHMsA IPATIEIHAKO-
BBIX HAJIE/ICH — HAPALIMBAHHA X B OCCHHE-3UMHE-BECEHHEE BpeMs, KOTJa
TICTHUKOBBIN CTOK OeCnoNe3eH U1 CeTbCKOTO X035 CTBa, H COOTBETCTBEH-
HOTO YBEJMYCHHs CTOKA 34 CUeT TasHUA HaleleH B BereTALMOHHBIH
nepuoa. Haunbonee nepcrieKTHBHA 1151 3TOM LIE/IM 30HA CE30HHbIX HANEIEH
Ha [lamupe, oxBaTbiBarOmIas I0XKHYF0 9acTb 3aanaifckoro xpebra, cepep-
HYIO ¥ 3amajHyro 4acth xp. Myskom, CeBepo- u FOxHO-Anuuypckue
xpeOThl. HasteIHBIH CTOK 30€Ch COCTABISET 0KOJIO 2% OOIIET0 CTOKA HIKE
Hajenu. B palioHax ¢ MOCTOSHHBIMHU HANCISIMH KOHCEPBALIHA YaCTH 3HM-
HETO CTOKA HE MPUBEJET K CYMECTBEHHOMY YBEIUYEHHIO CTOKA B FOIBI C
HOPMaJIbHBIMH YCIIOBHSMH IIOTO/ibl, HO B @aHOMAJBHO KapKHe TOIBI
TIPOH30HACT TasHKUE JbJia, HAKOILIEHHOTO 33 Psijl NPEABLIYLIUX JIET, UTO
BBI30BET CYIIECTBEHHY 100aBKY K €CTECTBEHHOMY CTOKY.

IIpuBezicHEbIE PacUeTHI IOKA3BIBAIOT JIMILIL Ka9€CTBEHHbIHA TTOIXO K
npo6eMe HCKYCCTBEHHBIX BO3AEHCTBHIL HA PEXXUM JIEIHUKOB, OCHOBAH-
Hbli Ha OTPAHUYEHHOM YHCIIE IIONEBBIX IKCIIEPUMEHTOB. OIHAKO CYTIECT-
BYIOLHE JaHHEIE TOBOPAT O NIEPCHEKTHBHOCTU HCCIIENOBAHUN BO3IEHCT-
B HA JICTHUKH JJ15 yCHICHUS JIEAHUKOBOIO cToKa. OBIIMit HenoCTaToK
OTILITOB IO HCKYCCTBEHHOMY YCHJIEHHIO TastHHUs T€THUKOB, IIPOBOAMBIIIHX-
¢4 10 CHX IIOp, 3aK/IKYaeTCsd B HX Pa300IMEHHOCTH BO BPEMEHH H
IPOCTPAHCTBE, KPATKOBPEMEHHOCTH M MaJIbIX Pa3MepaXx OIBITHBIX y9acT-
OB, HE MO3BOMSAIOIIKX CYIHTh O TOM, KaK MOBEAET €0 B aHATOTHYHBIX
YCIIOBHAX BECh JIeIHHK.

B nessix nanpHeimedi paspaboTki 310i npo6ieMbl Heo6X0IMMa opra-
HHU3alMs IIMPOKOTO YKCNEPUMEHTA IIOMYNPOH3BOJICTBEHHOTO XapakTepa
Ha OJTHOM W/IH HECKOJIbKUX JIEIHHUKAX 171 OTPabOTKH METOIMKH M anmna-
paTypbl, yTouHeHHS 3()HEKTHBHOCTH METOAA ¢ SKOHOMHYECKOH TOYKH
3pCHHS, BBISBIICHHA XapakTepa BIHMsSHUS 3albUICHUS BCETO JEIHUKA HA
€70 €CTECTBEHHYIO BOJIIOLUMIO U IIPUPOIHBIC TIPOLIECCH B JIEIHUKOBOM
acceitHe (cenw, Omo3HHU U T.11.). OUEBUAHO, YTO MOJOOHBIH IKCIIEPHUMEHT
AOIDKEH COMNPOBOXKIATLCS LIMPOKAM KOMIUIEKCOM CHELIHATBHBIX TIIALHO-
TMAPOMETEOPOIOTHIECKUX HaOMIOIeH .
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OnelT MCKYCCTBEHHOTO YCHIIEHHS TAasHHS B KPyMHOM Maciutabe
CllelyeT CTABMTb OJHOBPEMEHHO HA [ABYX JIAHHKAX: OJHH TMOJHOCTHIO
TIOJIBEPraeTCsl 3anbUIeHNI0, @ JPYrof TeX e pa3MEpOB B OJHOTHIIHBIX
YCIIOBHAX OCTAETCA B Ka4E€CTBE KOHTPOJIbHOTO. IIpH BEIOOpE 1ap e THIKOB
HAJI0 HCXOIHTH M3 CIIEAYIOLIMX YCIIOBHI: a) JieJHUKH TO/KHEL HAXOIUTECA
B DacceifHe, HYXIaIOIMEMCs B MOTYYEHHH JOIOIHUTETBHOTO CTOKA; 6) B
GacceiHe CymECTBYET IOCTATOYHO Pa3BETBICHHAS CETh TMAPOMETEOPO-
JIOTM4E€CKHX ITYHKTOB; B) OIIBLITHBIE JICIHHKH XOPOIIO AOCTYITHBI IS
Ha3eMHbIX HaOMOIEHHWH U 3alblieHus ¢ BO3AyXa.

OnmHaxo 1pH oIpeieIe Ut 11enecoo0pa3HOCTH HCTIOB30BaHHS JIEHH-
KOB KaK HCTOYHHKOB IIPECHO# BOJIBI HUKOTZIA Hellb3s 3a6BIBaTh O IIPHPOJIO-
OXPaHHOM acIleKTe 3Toi npobnemel. JI0ObIe pacueTsl Mo YCHICHHIO
TastHUs JICIHUKOB JOJDKHBI MCXOOHWTH H3 YCIOBUS HX COXpPAaHEHHS, TakK
KaK JICOHHKH CITY’KaT WCTOYHHKAaMH 3HAYUTENbHOH YacTH CTOKA € Top W
€CTECTBEHHBIM 00pa3oM perynupyloT €ro, YCHIHBas CTOK BO BTOPYIO
NOJOBHHY JIETA, KOI/Ia NOTpeOHOCTE B BOZie 0cobeHHO Bo3pacTaet. Cremyer
HPHHATE BO BHHMAHHE M OTPOMHOE PEKPealluOHHOE 3HAYCHHE JICAHHKOB,
NOCKONIBKY TaHAmMA(Tel HUBATBHO-IVIAIHANBHONR 30HEI TOp 00TaNa0T
HanOONBIIEH IPUTAraTENLHOCTEIO I YeNIOBEKa M HECYT OOJIbUIYIO
3MOLMOHAIBHYIO H [IO3HABATEIEHYIO HArpPY3KYy.

Wcnonb3oBaHue NONAPHbIX NegHUKOB

IIpecHyro Boay Ans 3aCyIUIMBBIX NPUOPEKHBIX PAaHOHOB, BIOJHE
BEPOSTHO, CKOPO CTAHYT MOCTaBIIATh aiicOepri. DTH HEMPEPHIBHO BO300-
HOBJIIEMBIC PECYPChl MIEATBHO NIPECHOH BOABI M X0JIOZA OY€Hb YA0OHSI
st 3pYEKTUBHOIO U IKOJIOTHIECKH Oe3BpeHOro UCMonb30BaHud. B 70-x
n 80-x romax paspabaTeiBasics psAl NPOEKTOB MX TPAHCIIOPTHPOBKH B
3aCyLIITHBBIC paioHbl ABCTpainH, AMepuxu, AQpHKH 1 Jake ApaBum.

IIpennaraercs ucronb3oBarh aiicOepru HHOH 1 KM, mmpuHoii 0,5 kv
u tonmuHoi 200-250 . HetpynHo BumeTs, 9To 00IIMI 00BEM TAKOTO
aticbepra cocrasmser 0,1 xa’ unu Hemuoro Gonsmie. Tonbko TakoMH
DoNbIIOH NensTHOH MAacCHB COXPAHUTCS BO BPEMS JIOITOr0 MyTELIECTBHS
U3 AHTapKTUKH K KapKHM IOOepexbsaM. A MyTh aiicOepry npeacTouT
Jonruid. MecraMHu «OTJI0Ba» TOAHBIX [UTA TPAHCIIOPTUPOBKH CTaHYT,
OYEBHIHO, paiioHBI menb(hoBoro neannka Pocca mis KxHoit Amepukn,
wensghosoro neaHuka Ponne—@unbxHepa it AQpUKM M wwenbhoBOro
nennuka DiimepH i Acrpanuu (puc. 4.6). Cronosbie aiicGepr,
OTKAJILIBAIOIIMECS OT IIE/IB(QOBbIX IeTHUKOB, O0Iee yIoOHbI H Ge30nacHsI
I TIEPEMEILEHHH, YEM T00ble IpyTHE,

Jlnsi 6ykcupoBKH aiicOepros W3 aHTapKTHYECKHX BOJ Ha CEBEp
TpebyeTcsi MOIITHOCTD, B HECKOJIBKO Pa3 MPEBBIIAIONIAs MOLIHOCTL CAMOTO
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Puc. 4.6. OnTumanbHble MapuUipyThbl TPAHCNOPTUPOBKK aicbeproe
B AHTapKTHKe

1 - MapwpyTel TpaHcnopTUpoBkK akcbeproe; 2 — o6bLemsl aicbepros,
@XerofAHo OTKanbiBalwWKWXCA OT Kaxabix 200 kM AnWHbl Gepera (anwvHa
crpenkn 8 1 Mm cooTBeTcTByeT 100 kM° nbAa); 3 — mecta oBGHapyXeHun
awcbepros

CHJILHOI'O M3 CYILECTBYIOMMX OyKcHpoB. KoHETHO, OyIyT CKOHCTPYHPOBAHEI
IPHHLMITHAIILHO HOBBIE OYKCHPEI, 3 eKTHBHEIE Ha THXOM Xoy. Ho 1 31ech
yKe IMOJYyYeH CYLIECTBEHHBIH MPaKTHYECKHH OIbIT, CBA3AHHBIH C
OyKkcHpoBKO# KpynmHOTO o60pynoBaHHS Ui 100b4u Hedtu B CeBepHOM
Mope. Bec xoHcTpykimu mocturan 250 ThIc. m, ee o0las BeIcOTa OBIIA
220 m, a ocanka cocraBnana 140 wu. JIns nepemenieHus o6opyaoBaHus
HCITO/IBb30BAIHCH B CBSI3KE OHOBPEMEHHO 5 OYKCHPOB CYMMApPHOH MOIITHO-
cTer0 50 ThIC. N1.c. DTOH MOUIHOCTH JOCTATOYHO /ISl TPAHCHIOPTHPOBKH
aiicbepra B 0,1 xa’ co ckopocTeio omud y3en. [peanonaraercs, 4o akic-
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Oepr OymayT TpaHCmopTHPOBaTh 4—5 OyKCHPOB MOIIHOCTEIO 10-15 THIC. M1.C.
K&XIBIH B COMPOBOXK/ICHUH TaHKepa Bonom3MemeHneM 80 Teic. m. [lpu
3TOM 3HAYMTEIbHYIO YacTh PabOTHI PH MepeMellieHHH aiicOepros BO3b-
MyT Ha cebs XONIOJHbIC TEYEHHS, a YCTOHYMBLIH BeTep MOXeT obecre-
4uTH JABU)KEHHE aiicOepra B BOJIE CO CKOPOCTHIO, JOcTHraromen 1,6%
CKOPOCTH BeTpa.

PaccuMTaHHBIEe ONTHMAIBHBEIE MYTH TPAaHCIOPTHPOBKH alcOepros
HECKOJIBKO Pa3iIH4aloTcd IS aiicOepros pasHeiX pasMepos. IIyTe or
OeperoB AHTapkTHIBI 0 ABCTpanuu cocrasiser okono 9000 xm, a no
IOxHoit AMepuku — okono 7000 xv. Ha nmyTH pelneH#s Ipo0JIeMBl CTOMT
PSi TEXHHYECKHX TPYIHOCTEH, HO HEKOTOPbIE H3 HUX, HAI[PUMED, TEXHHKA
00BsI3KHU U KpeIUieHus aiicOepra k 6ykcupam, yxe pemeHsl. [Ipu ynausom
«3axsare» aiicOepra, 67IarONPHATHBIX BETPaX H TeYeHUAX OH MOXET OBITh
JIOCTaBJIEH Jake K OeperaM A paBHM MEHee 4eM 3a rof, a k Oeperam Ascrpa-
JIUM 32 HECKONBKO MecsleB. Ho 3HauuTeNbHYIO YIpo3y IPENCTaBIsCT
TasiHKe aiicOepra B TEIUTBIX BOOAaX — BE/Ib TeMIeparypa okl B MHamiickom
okeane npespimaer 24 °C. Be3 Hammexamux Mep 3aIuThH aiicOepr
HeOOoNbUINX pa3MepoB, HaBepHOe, He BblAepKHT 200-1HEBHOTO
nytemecTBus. [103TOMy BaKHO TIPEAOXPaHUThb aiicOepr OT HHTEHCHB-
HOTO TasiHHA B IYTH, BO3MOJKHO, C TIOMOLIbIO IUIACTHKOBOH KallCyJIbl.
Ho u B 3TOM cryuae Oynet motepsto He meHee 20% ero nepBoHadaIbHOH
MAcCChl.

Jlpyras HeNpUATHOCTD, IODKAAAIONIas aiicoepr; — BO3JCHCTBHE BOIH
M 3po3uu ero oopeiBUCTOr0 Kpas. OcoOeHHO onacHa JUIMHHOBOJIHOBAs
35106 HEOOBILON aMIUTHTY/IBI, CTIOCOOHAs Pa3loOMUTH aicOepr, ecly ero
JUIMHA HA NOpsAAoK Oonbmie TOMIHHAEL. [IpeAcTOUT pelliuTh H 3aJadH
MaHeBPHPOBAHMS U NIBAPTOBKH y Oepera, a Takke NpeBpallieHHs. MacChl
7bIa B BOMy. M3-3a OrpOMHOIT OCAIIKH JIEIAHO# ropsl, AocTurarome 150—
200 M, ee Henb3s Oymer moaBecTH K Oepery Ommke yeM Ha 2040 xum.
CrienosaresibHO, IPUAETCS CTPOUTH ITHHHBIE TPYOOIPOBO/IBI HIIH YCTPau-
BaTh YEHOYHbIE PeHChl HATMBHBIX CYIOB.

Ho xak sxe pactonuth Oe3 OONBIMX IOTEPE CTOALLYIO HA SAKOPE B MOpE
TeIaHyTo TbI0y? MOMKHO MPHMEHSTH B3PBIBHBIE METOIbI WM FOPHOPYIHBIC
MallIHHBI, 4TOOB! Pa3e/IMTh OFPOMHBIH MacCHB JIbJla HA KPYIHEIE KYCKH,
3aTeM MX Pa3ApoOHTh U MU3MENBIUTH JUIA 00pa30BaHMs JEASHOH JKIKH H
HaIpaBHTE €€ 1Mo TpyOonpoBoaaM. MoKHO pasaeiuTk by Ha IIIOCKHE
KYCKH C TIOMOILIBIO TEPMHYECKOH Pe3KU HIIH B3PBIBOB 10 NMPEIBAPHTEIBHO
ocnabneHHBIM cedeHnAM. Buanmo, OyZieT IPUMEHATBCS U €CTECTBEHHOE
TassHUE B IPHIIIBAPTOBAHHOM COCTOSIHHH, C HCTIOJIb30BAHUEM MEPETOPOTIOK,
MPEMATCTBYIONIMX CMEIIEHUIO IIPECHOH H MOPCKOH BOBIL.

U, HaKoHeII, HEMJIOXO HCTONb30BaTh TEPMO3JIEKTPHYECKHI MOTEHITHATT
MEXKIY XOJOIHBIM JIBAOM M TEIUIOM OKpyXaiome# cpennl. CkpeiTas
TEIUIoTa TIABICHHUA JIbAA B MYTH MOXKET JaBaTh JIEKTPOIHEPTHIO, YTO
MOBBICHT 3(Q()EKTHBHOCTL NOCTAaBKH alicOepra B »apkue CTpaHbl Oonee
4YeM BIBOE. A Ha MECTe ero LIBapTOBKH y MyHKTa HA3HAYCHHS MOXKET
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Puc. 4.7. AHepropecypchl NeHMKOBbLIX BOA B 10ro-3anagHoi MpeHnanaum

1 - o6em negumkosoro croka (1 Mm = 100 MnH M°); 2 — cyMMapHan NoTeHUManbHan
MowHocTk M3C (1 MM = 400 M'Bm); 3 — BogocGopHbLIe Gacceitii. Ha Bpeake nokasaHbl
MapupyTel nepeaaqu aHepruu s Npednanauum B EBpony: 4 — nuHuu 3nekTponepegay,
CoefWHAWME OTAENbHBLIE 3NeKTPOCTAHUMM C LEHTPAaNbHBIMU 3NeKTPOY3NaMM;
5 — mopckue kabenw; 6 — BLICOKOBONETHLIE IMHMKM
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OBbITH MOCTPOEHA 3MMEKTPOCTaHIIMA, paboTaolias TOIBKO Ha JHEPTHH,
BBLAEIAEMOH ILTABALIHMCS TTbIOM.

Takum 06pa3zom, MepCHEKTHBEI HCIIOJIB30BaHUs aicOepros Ha Onaro
4eJloBedyecTBa BeNUKH. B 3T0# cBiI3M BechMa Ba)KHO YCOBEPLIEHCTBOBATE
AHTapKTHYeCKHI 10roBOp, MOATBEPANTE MIPHHAUICKHOCTE AHTAPKTU/IbI
BCEMY MHpY, BbIpaboTaTh NPUHLMITEI HCMONB30BAaHHA €€ PECYPCOB M
OXpaHBI OKpYXKalollel cpejibl.

ITorcku HOBBIX HCTOUHHMKOB YHEPTHH Bce OoJbIIEe 00pammarT BHUMA-
HHE YYEHBIX H HHXKEHEPOB HA apKTHYECKHE JICTHHKOBBIE MMOKPOBHI.
[Tpenaraercs MPoeKT HCIIONb30BAHUS OTPOMHBIX THIPOIHEPTETUYECKHX
PECYpCOB TAJIOr0 CTOKA Ha tore I peHnanann ¢ moMompio cucteMel ['3C
W Tiepesiadd 3Hepruu B EBpony n AmepHKy 1m0 MOZBOIHBIM KabelaM.
ObnacTu, maromye XHAKHHA CTOK, Nexar Ha [ PeHITaHICKOM JIETHHKOBOM
e Hike 2200-2300 m Han yp. Mops B IPHOPEKHOM MOJI0Ce MTHPUHOM
150 xvm Ha 3anagHOM nobepexkbe v 65 kKM Ha BOCTOIHOM. [[i1s moTyyeHus
TaJIOTO CTOKa MEepCIeKTUBHA 0OMbIias 4YacTk 3TOH o0macTH obImeit mwio-
maneio cBeime 150 Thic. ky’. TIpu eCcTECTBEHHOM TasHHM 3a ToJ 3/lech
cTaHBaeT B cpeaHeM 1,4-1,75 m, 9TO B mepeBojc Ha OCpeIHEHHBIH
ruapocratiieckué 1000-MeTpoBeIi Hamop 00eCTIeYHBacT 3HEpPreTHYEC-
kuit noteHnuan 460475 I'Bm-uac.

Jli1s 1o/TyyeHus 3MeKTPO3HEPTHH PacCMaTPHBACTCS UJlesl CTPOUTEb-
CTBa y Kpasd JIeHUKOB M HA MOBEPXHOCTH JIETHAKOBOTO MOKPOBA CUCTEMbI
BOJIOXPaHHIIMIL, Kaxaoe ruiomaneio 150-250 kv’ u obbemMoM 7—12 ke,
B KOTOpBIE [10 CHELUAIBEHOH CETH KaHAJIOB COOHpAIOTCS Tallbie BOMAMI C
150 TBIC. KM’ NOBEPXHOCTH JICAHUKOB (pHC. 4.7). PalMoHaNbHO co31aHue
OKOJIO 15 ruipoy3noB MOITHOCTBIO 0KOMO 5 [ Bm Kablii ¢ BogocOopom
okono 10 teic. km?, HanGonee GraronpHATHEI IPHPOIHBIE YCIOBUS
3aI1aJHOMH YacTy I peHnaHanH, TOE €CTECTBEHHBIE PE3epBYaphl O3BOJIAIOT
OI'pPaHHYHTBCA BHICOTOH MTOTHH 20-50 m.

[peanonaraerca npoknanka Kadess U1 NOAKIIOUeH s K 00beIHHEH-
HbIM 3HeprocucteMmaM 3anagHoi Epponer u CHIA — Kanagsr, Yacts
SHEPrHU MOXKET HCTIOTB30BaThCA Ha MECTE [UIA IPOU3BO/ICTRA ATIOMHHHSL.
IlepcnexTuBeH TakKe METON JOCTABKH YHEPrUH B BHUJE KHUIKOTO HIH
ra3000pa3HOro BOAOPO/a C HCIIOJE30BaHHEM TAHKEPHO-HAUBHBIX CY0B
mbo TpybonporonoB. Bomopom MoXeT OBITh MOTyYEH 3J1EKTPOIU30M C
HCIIOIbL30BAHHEM MECTHOH MIEKTPOIHEPTHH ITPH noTepsx ee Bcero B 10%.
Ocyl1ecTBneHHe ITOro rpaHAHO3HOTO TIPOEKTa BIIOJIHE BO3MOXkHO B XXI B,
[NoMuMO nHMkEHEPHBIX Pa3pabOTOK, OH TpedyeT U Cephe3HOTO [TIALHOIOTH-
YECKOI0 aHaTH3a Haubosee palluOHAIBHOTO pa3MELeHHS BOIOXPAHHITHIL
1 I'DC u BO3MOXXHOCTEH YCHIICHHS TastH¥s JIEAHHKOBOIO MOKPOBA C TOYKH
3pEeHHUs ero COBPEMEHHOTO H BO3MOKHOTO B OyaymieM OanaHca Macchl.

ITpu pazpaboTke H OCyLIeCTBIEHNH NOJOOHBIX ITPOEKTOB HEIb35 3a0BI-
BaTh O MpoOJIEME COXPaHECHHs JICIHHKOB, KOTOpas CTAHOBHUTCS Bce Ooee
OCTPOH B CBA3H C YCHJICHHEM aHTPOIOI€HHOIO BO3eHCTBHA HA IPHPOIY
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H 17106aNBHEIM [TOTEIUICHHEM, YTO MOXKET CYIHECTBEHHO, a Ha KAKOM-TO
JTane M KaracTpoHUYecKkH, H3MEHHTh PEKUM JICAHUKOB, BHI3BAB MX
OBICTPYIO IerpaIaliiIo U YHHHTOKEHHE. By nyie necenoBanis T0mKHbL,
TO3TOMY, COBMEIIATh 3a/1a4HM TTOMCKA METONOB aKTHBHBLIX BO3ICHCTBHIA
Ha JICTHHKH C 32/1a49aMM U3y4eHHUs YCIOBUI MX COXpaHEHHS.
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NOCINECINOBUE

IlepesepuyTa mocneanss cTpaHHLA 3TOH KHHTH. M BOT — cBexee
BICYATIICHHE: C OJIHOH CTOPOHBL, B HEHl BCe 3HAKOMO; 34 JECSTKH JIET
pabotel B UHCTHTYTE reorpaduiu 910 He pa3 CIbILAH0, YHTAHO, 00CYKICHO
Ha KOH(epeHIHUAX, CeMMHapax, 3alllUTax AMCCEpPTaluil. A ¢ Apyroi —
MaTepuall KHUTH 3BYYHUT M0-HOBOMY, OH KaK-TO YKPYITHHICS, CTaJl 3HAYH-
TenbHee, rodansHee. He 6epych cymuthb, B ueM TyT meno. BosmoxkHO,
npomleiuye roas! nocrasuim paborel B.M. KoTiikoBa B nepcrneKkTuBy,
BBICBETHB HX HCTHHHBIH MacmTad. A BO3MOXKHO, 4TO 31€CH TAKXKe
cpabarsiBaeT 3¢deKT oTceBa, KOT/Ia Bce MeNOuH-OqHOIHEBKH, T.e. BCE TO,
4TO «3a0HBaeT» JKM3HB (M CIIHCOK NyOnMKaIuii) 11060ro aKTHBHOTO
Y4YEHOTO, yaaeTcs oTbpocuTh, a Haubolee BasxKHOE U KPYIIHOE — 0TOOpaTh
¥ 00BETMHHTD, TAK YTO «TO» BAPYT CTAHOBUTCS HOBBIM LIEJIBIM, O BO3MOXK-
HOCTH CYUIIECTBOBAHUA KOTOPOTO MBI JIaKe HE IO0TaIbIBAIIHC...

Hacrosmas kuura, Kak Mbl BUJUM, COCTOMT H3 YeThIpeX JacTeil, U3
KOTOPBIX TIOJIOBHHA [IOCBSIIEHA IPOOJIeMaM H3YUEHHS CHEXKHOTO MTOKPOBA.
He cexper, 4To cHexHBIH MOKPOB ObLT MEPBBIM KPYNHBIM 0OBEKTOM
UCCNE0BAaHUH aBTOpa KHHIH, HCCIIe0BaHMH, KOTOPEIE OH CaM JOJro
CUMTAIl CBOCH Y3KO! CIENHAIbHOCTBI0. CHEKHBII OKPOB AHTAapKTHIbL,
4 3aTeM W BCETO MHMpa CTaIH OCHOBHBIMH TEMaMH €r0 KaHIMIAaTCKOH M
IOKTOPCKO# mucceprauuii. K npobnemam cHEXHOTO MOKpPOBa, MOI03pe-
Bal0, 10 CHX TOP JIEXKHT €ro AyIla, U3yYEHHIO CHETa OH IPOCTO HE MOXKET
He OTJaBaTk TPEINOYTEHHS. ECTECTBEHHO MO3TOMY, YTO B MEPBHIX IBYX
4acTsX KHHUTH, T.€. TaM, TI€ XapaKTepU3yeTCsl Ce30HHbIH CHEKHBIH TIOKPOB
(OTHEeNBHO A PaBHUHHBIX H TOPHBIX 00/AacTeil), CHEXHbIH TMOKPOB Ha
JNIeTHAKAX (OTATE-TAKH OTAEITHHO UL HEPHONOB aKKyMYJISLIMHU U abJIAIHH),
KIMMAaTHYeCKas PoJib CHEKHOTO IIOKPOBA H €10 MECTO B reorpaduyecKoi
000J104Ke MIaHEThI ¥ ITO0ATBHBIX MOJENSX KIMMara, podeCcCHOHAIN3M
aBTOpa 0COOEHHO OYEBHIIEH.

B nepBoii yacTH, oTAaB JOMKHOE MPEIIIECTBEHHUKAM H KOJLIeram —
A.M. Boeiikosy, ILII. Ky3pmuny, I /. Puxtepy, A.K. [ljoHuHy 1 Apyrum,
aBTOP LIMPOKO HCIOJIB3YeT COOCTBEHHBIE JaHHbIe, COOPAHHBIE B J€CATKAX
IKCNEeMUMHA. 31ech pa3bupaeTcs psAI CIOXKHBIX MPOOIEM, TAKUX KaK
30HAJIbHOCTB MPOLECCOB J1bA000Pa3OBaHHs, IUTAHKUE JICIHUKOB 3 CUET
pocTa neJla BHYTPH CHEXHO-(PUPHOBBIX TOMIL, KIMMAaTHYECKas POjib
CHEKHOTO MOKPOBA H JIEIHUKOB, MPHHIIUIIBI [TIALHOIOTHYECKOT0 PaiioHu-
poBaHus 3eMJIH, OXapaKTepHU30BaHO KOMILIEKCHOE reorpadHIecKoe MoHs-
THE CHEKHOCTH. [TOBTOPSAIO: B 3TOH JaCTH KHUI'M aBTOpP AEMOHCTPHPYET
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Ilocaecnosue

MaKkCHMalbHBIH MPO(eCCHOHATN3M, BO BCEM 31€Ch, HAUHHAS C ONUCAHHS
METOAMK M KOHYas INPHHLHUIIHAIBHBIMH BOMPOCAMH TreorpadHyecKoro
CHETOBe/IeHH, €ro paboTa IpencTaBieT cob0H MOUTHHHBIH state-of-the-
art B HayKe, €€ BEPILHHY.

Jlns oBuedt TAAIMONIOTHH Ype3BbIYaiiHO BaXKHBI T¢ pa3fieibl MepBoi
H BTOPOI#i YaCTeH, B KOTOPBIX PaCCMAaTPUBAOTCS MPOOIEMEI XHOHOCHEPHI,
CHEroBOH M (DUPHOBOW JIMHHH, TPAHHUIIbI MUTAHUS HA JEIHHUKAX. JITHM
paszenaMm OTBEIEHO 3HAYHMTEIbHOE MECTO, YTO BIOJHE ONpaBaaHo. B
BBICOTHOM I0JI0KEHHH Ha3BaHHBIX TPAHUI] PEJMETHO BBIPAKAETCA CBA3E
OJIEZICHEHHUS ¢ KIIMMaToM H penbedoM, a B MHTEHCMBHOCTH MaccooOMeHa
Ha HHX, B BBICOTHBIX TPagHCHTAaX U3MEHEHHH 3TOH WHTEHCHBHOCTH —
3HEPrHs ONEJEHEHHS, BKII0Yas CIOCOOHOCTD IEJHUKOB K BBITAXHBAHHIO
JI0:Ka, U3MEHEHHI0 eTo penbeda.

Onupasice Ha MaTepHaJl ByX MEPBBIX YacTel, MOXKHO yke ceifuac
Cllenath BBIBOZBL, CIIOCOOHBIE NOILATHYTE LENBIH PAI YKOPEHHBIIUXCH
CTEPEOTHIIOB, KOTOPHIE XOTh M 3aBEI0MO MPOTHBOPEYAT JaHHBIM Habntoze-
HUH W TEOPHH, HO TEM HE MeHee MPOCTO HE CXOIAT CO CTPAHUII HAYUHBIX
uznauui. OIMH M3 TaKUX CTEPeOTHNOB, OepymIUii Havauo emle OT
A.W. BoeiikoBa, COCTOMT B YTBEPKACHHH, YTO B paliOHaX C CYyXHM
KJIMMAaTOM [aXKe CHIbHbIE [I0XOJI0JaHHS HE BEIYT K Pa3BUTHIO IOKPOBHOTO
onezneHenus. IIpu 3ToM OOBIYHO CCHLLTAIOTCS Ha CTApble PEKOHCTPYKIIMH
ILUIEHCTOLIEHOBBIX 0OCTaHOBOK Ha ceBepo-BocTOKe CHOMpH, ceBepe AJICKH
v 3anane Kanagckoil ApKTHKM, e, KaKk CUNTAETCS, «KIHMAT OBLI CIIHIL-
KOM CyXHM, YTOOBI CIIeJIaTh BO3MOKHBIM TTOSIBIICHUE JIETHAKOBBIX [TOKPO-
BOB». M XOTs Ka)KIbIH JeHb IIPUHOCHUT AOKA3aTeNIbCTBA 00PaTHOrO, XOTs
U «KJTMMaTHYECKOE» MOJIEIMPOBAHHE APEBHUX OJIEACHEHHH C MOMOIIIBIO
KOMIIBIOTEPOB, H HOBBIE OTKPLITHS CIEAOB OJECICHCHUS B palioHax
ApPKTHKH, KOTOPBIE €I1Ie BYepa CYUTATHCH O€37T€THBIMHU, CBHIETEIBCTBYIOT
0 TMOBCEMECTHOCTH OJICNEHEHHs BRICOKHMX IIHPOT, HHEPIHS CTAphIX 3a0-
Jy)IeHHH coxpaHsercs. YToOb! IpeoqoneTs ee, Hy/KHbI 04€Hb CHIIbHBIE
aprymenTel. M IIpencTaBUTh X MOKET TOMBKO CHEHHATACT-TISAIIHOIION,
KOTOPBIH 3HAET BCE O PEXKHUME CHEXHOTO MOKPOBA, 00 aKKYMYIALHU U
TassHUHM CHETA B TEX PeallbHbIX TEPMOJMHAMHIECKHUX YCIOBHAX, KOTOPbIE
XapaKTepHBI UL MOJPHBIX o0nacted 3eMiTH.

Jpyro#i cTepeoTun KacaeTcs CBA3CH MEKITY BHICOTAMHU «KJIMMATHYEC-
KOi» CHETOBOH IpaHHLBI HA CKJIOHAX Pa3HOH 3KCIIO3HLIMU U 00pa3oBaHHEM
JETHUKOBBIX NMOKpOoBOB. Cys MO pacyeraM, a Takke HAOMIONEHHSAM B
paiioHax «Majoro» OJeleHeHHA, Ha MOBETPEHHbIX CKJIOHAX XpeOTOB U
BO3BBINIEHHOCTEH 3Ta TpaHULA JISKHUT BBIILIE, YeM HA HABETPEHHBIX. B
3ToM (haKTe, XOPOIIO W3BECTHOM JaXKe HAYUHAIOLIMM HCCIIEIOBATEISAM,
naneoreorpadsl 4acTo BHAAT CEPbe3HOE NPENATCTBHE JUIA Pa3BHTHA
KPYIHEIX JI€[IHUKOBBIX KOMIUIEKCOB 3a OapbepamMH KpaeBwix rop. Tak,
HanpHMep, U3 H3BECTHOH KapThl BRICOT CHEIOBOH IPaHMIIBI, COCTABICHHOM
0. Ono u T. Hapyse 14 mo3aHero 1iecrouesa Bocrounoi Asum, Bpone
Ol crreyer, uto 3a xpebramu, obpamsioniumu Tubet u apyrue MeKTop-
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HBIE IUIATO, CHErOBas IPAHMLIA PE3KO «3alHpanach» BBEPX, BCICICTBUE
YETO CKOJIbKO-HHOYIb 3HAUUTE/bHOE OJIEACHEHHE ITHX IUIaTO CTAHOBHIIOCH
HeBO3MOKHBIM. Ho Benb Takas cutyauus xapakrepHa u Ut [ pernanayy,
rzie ecTb OeperoBble XpeOTHI H BHYTPEHHHE PABHHHEL, JISKAIUE B BETPOBOM
TEHH TOpP, M OHa OTHIOIb HE [IOMeIllaja BO3HHKHOBEHHIO H pocTy [ peH-
JIAHJICKOTO JIEAHMKOBOrO 1uTa. He Mora oHa noMemars W MOKpPOBHOMY
OJIE/ICHEHHIO BBICOKMX MuiaTo BocTouHol Asuu, o yeM, cpeau mpouero,
TOBOPAT JaHHBIE HccenoBaHui reoMopdonoruu Tubera n Tans-Ilans.
B uem xe neno? OueBuaHo, B ToM, yTo Kapta OHo 1 Hapyse — 310 Bcero
JMIIB «MOMEHTANbHBIA CHHMOK» CHETOBOH IPaHMIBI B CaMOM Hayale
3MOXH TIOXOJIONAHHMsA, BCJIEN 38 KOTOPBIM HEH30eKHO pa3sBOpavyHBAIICH
IUIMTENBHBIA NpOLIECC B3aMMOICHCTBHN MexXTy atMochepoil H MeHsIo-
ILIejics TTOBEPXHOCTBIO 3EMIIM B 30HE 3TOH MPAHHUIIbL.

Taxum 0Opasom, HalH «peTeH3uu» K kapte OHo U Hapyse coctost
B TOM, 9TO OHa HE YYHTHIBAET PE3yIbTAaTOB YKA3aHHBIX BEIIIE B3aHMO-
JEHCTBHH, MeX Iy TeM HMEHHO OHH NPHBOIMIN K HAKOIUIEHHIO CHEra u
JibJa 3a TpeOHAMH XpeOTOB, K OXJIAXKIECHUIO TIONBETPEHHBIX CKJIOHOB,
HOBBIIEHHIO HX IOBEPXHOCTH H, B UTOT€ BCETO 3TOTO, K CHIDKEHHIO 31€Ch
rpanuiiel muTanus. IIoBTOpAIO: MpHUBeJeHHAs B Ka4eCTBE MPUMeEpa KapTa
JlaeT KapTHHY CHETOBOH I'PaHHIIbI U151 pyOerka Havyasa ojeJIeHeHHs, Koria
OHa IEHCTBUTENBLHO IIPHHUMAET opMy «Kymora». OIHAKO HOCIeqYIONIHe
MPOLECCHI 3aCTaBIIUIM 3TOT KYIOJ NOCTENEHHO MPOrH0aThCA U MPHHATH
cHayana opMy HaKJIOHHOH [UIOCKOCTH, a 3aTeM U OpMY «daiimy. Takyo
«4aury» o0pa3oBbIBajla CHErosas rpaHula Hal TUICHCTOIICHOBBIM TsiHb-
[Tanem n TubetoM. ITocnennee 6110 qOKA3aHO TEOMOPQOIOTUYECKUMH
uccnenosanuaMi Martuaca Kyne, 1 MBI He MOTJTH HE COIVIACHTBCS C €10
JI0BOZIaMH, Kora paboTalli Hal COCTaBIEHHEM ATIaca CHEXKHO-TEI0BhIX
pecypcoB MHpa.

YUpesBeI4aifHO Oorara MbICTIMH U BTOpask IIOJIOBUHA KHUTH, KOTOPYIO
OTKpBIBAET pa3nenl «[nobanbHele H3MEHEHHS H CyIb0a JEHUKOBY». ITOT
MaTepHaJ myOIMKOBaJICS AOBOIBHO AaBHO, OJHAKO MPOoOIeMaTHKa pasiena
M CEroJHs abCONIIOTHO aKTyanbHa, 0COOEHHO B TOM 4acTH, KOTOpas
KacaeTcs CBsi3eH oObeMa NEJHHUKOB C KoleOaHUAMH ypoBHS MHpPOBOro
okeaHa. OHa HM Ha HOTy He yTpaTHJIa OCTPOTHI, COCTaBsis AP0 psaa
TEKYIMX HAay4YHBIX [POTpPaMM, B TOM YHCIIE aMEPHKAHCKOTO MPOEKTa
SeaRISE, ocymecTBisieMoro Ha mpoTsukeHHH 90-X roioB B AHTApPKTHIE.

B camoMm Hawane TpeTbeH 4acTH 0OCYXAAKOTCA NMEPCIEKTHBEL,
KOTOPBI€ OTKPLIBAET Mepel NIALMOIOrHeH MPHMEHEHHE KOCMHYECKHX
meTozoB. CripaBeyTMBOCTH paly clefyer ckasarb, 910 B.M. Kotiikos
OBLT MEPBBIM POCCHHCKHM IJIALMOJIOrOM, KTO HE TOJBKO IOHSI
BO3MOXXHOCTH 5THX METOJOB, HO H CIe/all CTaBKy Ha HX HCIOIb30BaHHE
PH COCTABICHHU ATaca CHEXHO-JIE0BbIX pecypcoB Mupa. OH ke cTa
OpraHM3aTOPOM M YHYAaCTHHKOM IIEpPBBIX KOCMHYECKHX IKCIIEPHMEHTOB,
BKJII0Yas TAMHPCKUi, K KOTOPBIM OBUIM MpHBIeYeHb! KOCMOHABTE FHO.B.
Pomanenxo, I'M. I'peuxo, B.B KoBaneHok u A.C. MsaHuenkos. Ceiiyac
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ACHO, YTO HAOJIIOJeHHs M3 KOCMOCA HE TOJIbKO PACIIMPHIIM 3HAHHUSA O
PacnpoCTpaHCHHH COBPEMEHHBIX M JIPEBHHX JIEJHWKOB, HO H OTKPBLIX
HOBBI€ MEPCTIEKTHBEL 11 HCCAEA0BAHMI X PEXHUMA, NPOTHO3a H3MEHSHHI
oneneHenus, Cpely Ipoyero, KOCMHYECKHE METO/IBI [IO3BOIHIIA CIEIaTh
TIPOPBIB B UCCIICIOBAHMAX NPUIEAHUKOBOH THOPOIOTUHM, T.€. B 0OIACTH,
KOTOpasd 0coOeHHO GH3Ka MOUM COOCTBEHHBIM HAYYHBIM HHTEPECAM.
HMMeHHO OHM MO3BONHIH OOHAPYKUTH CIEIbl KaTacTpohuyecKux
TPaHCKOHTHHEHTATLHBIX ITOTONOB EBpa3nu, KOTOphIe, Kak ceivac sICHO,
COTIPOBOK/IAH AETPaJalHIO IVIEHCTOLEHOBBIX JIEAHUKOB APKTHKH.

Bepuemcs, onnako, Kk OCHOBHOH TeMe TPETheH YacTH — MISHUOJIOTH-
uecKUM 3 (HeKTaM COBPEMEHHBIX ITT00ATEHBIX H3MEHEHHH, TIPEK/IE BCETO
— K CIEICTBMSM ITOTEIUICHHS BHICOKHX IIHPOT U TOPHBIX 001acTeH, e
ceHyac pacronararwTCs KpynHeiIne JIeTHHKOBEIE KoMIuiekcsl, M3BecTHO,
YTO OT PEKHMMA JICIHHUKOB 3aBHCHT BOJHOCTH FOPHBIX PEK, 4 3HAYHT —
CelIbCKOE XO3IHCTBO Ha OTPOMHBIX TEPPHTOPHUSAX U OJ1aroi€HCTBAE MUILIH-
oHOB moziel. He MeHee BaxkHO, 4TO, KaK y’e TOBOPUIIOCH, C M3MEHEHHAMH
NIeHUKOB HAIIPSMYIO CBA3aH ypoBeHb MHpOBOIo okeaHa, 9To fAerpanarus
ONeICHEHHUA BEIIET K [IObEMY 3TOTO YPOBH#, K HACTYTIAHHTO MOPA Ha CYIITY
U PE3KOMY YCHICHHUIO pa3sMbiBa OeperoB. A motepu aisd 3KOHOMHKH,
CBA3aHHBIE C TAKMM Pa3MEIBOM, Jake HA CPABHUTENBHO HeOOIBILIUX
y4acTKax 1oOepekuil OLeHHBAIOTCS B MHJUTHAP/IbI JA0JIAPOB.

Taxum oGpasom, MPOTHO3 ONe/leHEHHI W WX TOCIEACTBHH — Aeno
Ype3BBIYAHHO OTBETCTBEHHOE, 32 HUM MOTYT CJIEIOBATEH IOJIHTHYECKHE
PCIICHHs U MPAKTHYECKHE MEpBI, Tpedylolne OrpoMHBIX pacxonos. K
COXKAIICHHIO, H3MEHEHH JIETHHKOB U YPOBHS OKCaHa CTATH MOJHOMH TEMOH,
0 HHX IHILTYT CITMITKOM MHOT'O H JIerKOBECHO, TaK YTO HayYHO 000CHOBaH-
HBIE MIPOTHO3bI TOHYT B XOpe JOMBICIOB JioOuTeneil. Heynusurensho,
9TO OLIEHKH MOBLIMIEHHS YPOBHS OKeaHa 3a OKaHIIHe NecaTHIETHS
HMEIOT OrpOMHEIN pazOpoc. OIHU MHIIYT 0 MOTBEME Ha HECKOILKO CAHTH-
METpOB, Apyrue — Ha 5—6 METpPOB, MU OCTPOTa YTPO3bl, 3aK/IIOYEHHON B
OTHX MpPEJCKa3aHMAX, pa3MdaeTcs Ha nopsaakH. K ToMy ke ofHH mumryT
0 IUIaBHOM IOBEBIIIEHHH OKEaHCKOH MOBEPXHOCTH, TIPOJO/DKAIOILEM TaBHO
HIYLIMHA IPOLIECC, IPYTHE XKe NPeaynpeKAaloT O €€ BHE3AHOM, KaTacTpo-
(puyeckom nogbeMe, B pe3ynbTare KOTOpPOro OyIyT 3aTOILIEHbI OrPOMHBIE
NpUOpPEKHBIE TEPPHTOPHU.

Hannas 9acts pabotsl B.M. KoTiskoBa — npumep Hay4dHOro moaxoa
K CJIOHOH IpobiieMe, Ut MOJTHOTO PEeIIeHUs] KOTOPOH MoKa HelIoCTaeT
nanHeIX. B Hell naercs aHanM3 MEXaHM3MOB COKpAIIEHHMS JIEJHUKOBBIX
MOKPOBOB B OTBET HA MOTEMJICHHE KIMMAaTa, 0COOEHHOCTEH THHAMHKH
«MOpPCKHX» (T.€. HAJeralmMx Ha MOPCKOE [HO) JIEIHMKOB, BKIIIOUAs HX
HEYCTONYHBOCTh U CIOCOOHOCTH K KaTacTPOUUECKUM paciiaiaM, a TAKKe
pPaccMaTPHBAETCs IPYINa BONPOCORB, KACAKMIWXCA B3aHMOJEHCTBUIA
OJICICHEHHS C OKEaHOM, B TOM YHCIIC peaklus 0coOoi TpaHHITB — IHHUU
HAJICTaHHs JICIHUKOB — Ha KonebaHHs OKeaHCKOTO ypoBHA. M nemaercs
BBIBOJI, YTO IIOJBEM IIOCIEAHETO, BEI3BaHHbINA YOBIBAHHEM OJIEIEHEHMS,
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MOXKeT ObITh He TOJBKO IIABHBIM, HACICAYIOIIMM TPEHI NPEAIICCTBYIO-
IIUX BEKOB, HO U BHE3AIMHBIM, CKAYKOOOpa3sHbIM. A BOT JUIA MONy4YEHHs
OTBETa Ha BOIMPOC, KOTZa — Yepe3 rojibl WK BeKa, HiIH 3aBTpa?, HeoOXoau-
MBI CIlellHaIbHBIE HCCIEN0BaHUA B AHTApKTHKE, IOJ00HBIE MPOEKTY
SeaRISE. Bens MCTOYHUK YTpo3bl H3BECTEH, 3TO — HEYCTOHYMBEIH, HE
YCIEBILHI 10 KOHLA pacracThCs JeTHUK 3armagHod AHTapKTHABL

Yereepras dacTh, «CHET W NeA B KHU3HM MIOJEH», HAUMHAETCH C
aHanM3a JOCTHKeHHH Tsunonorndeckoi Hayku B8 CCCP u Poccun, ¢
Mbicniei 0 nepcreKkTuBax rmsauronoruy B XXI B. ABTOp 0XBaThIBAET 31ECh
HIMPOKUE KPYT 3a/1a4, BK/TI0Yas CO3aHNE 3BOIIOLIHOHHOMN MOJIETH MIIALHO-
cdepbl, HHTETPHPOBAHHOH B OOIIYIO0 IBOIIOLMIO MPUPOJbI; BhIACHEHHE
KONMMUeCTBEHHBIX CBA3CH MEXIY COCTOSHHEM OKpYXKarolleil cpensl H
H3MEHEHHAMH OJIEACHEHHUS; pa3paboTKy HOBBIX MOAXOAOB K H3YYEHHIO
CHEXHOT0 ITOKPOBA, JIABHH H JICTHAKOB, @ TAKIKE CO3aHHe reoMH(popMalu-
OHHOM cHcTeMbl «[TmmMonorua», kKoTopas Morna Obl HCMOIB30BATh BO3-
MOXHOCTH HaOTIOIeHUH 1 MOHUTOPHHTA C KOCMHYECKHX aIlaparos.

JIuaro MHE 0COOeHHO O/TH3Ka MBICTTb 0 HEOOX0AUMOCTH HOBBIX MOJIXO-
JIOB K CTapbIM Tipodremam. 5, B 4aCTHOCTH, YBEPEH, YTO TOJIBKO MPUHIH-
MMHAJTBHO HOBBIA MOAXOI MOMOXET MOKOHYHTH C Y3JIOM IPOTHBOPEUUIA,
KOTOpBIC Ha MPOTSHKEHHH ACCATHICTHH HE ymaercs pelliuTh B o0nacTtu
MOHX COOCTBEHHBIX HHTEPECOB — B HCCIIEAOBAHUSX APEBHUX OJICICHEHUH.
Kak HM3BecTHO, 10 CHX MOpP CYIIECTBYET HECKOJIBKO NMPUHUUNHAIBHO
PasIHYHBIX MOZETICH 3THX OTEACHEHHMIT, OHH MPEANONAraloT pa3Hble Macll-
TaObI JIETHUKOBBIX SIBIICHUH W BIEKYT 3a co00# pa3Hble NMpPe/ICTaBleH s O
pa3Maxe II0o0aJbHBIX H3MEHEHHH Ha 3emne. Kaxnas w3 5Tux Mojaened
Bpoze OBl OMUpaeTcs Ha TMOCTOSHHO pAcTyLIHid HAOOp (aKTOB, OJHAKO
HHKaKoro COMMKEHMS TOYEK 3PEHHA CO BPEMEHEM He npoucxoaut. He
CIIOCOOCTBYIOT 3TOMY H HOBBIE SKCIIEMIIMH, BEIYIIHE JIHIIb K MOMNOIHe-
HHIO 3araca 3MIHUPHYECKMX AaHHBIX, KOTOPBIE 3aTeM TPAKTYIOTCA II0-
pa3sHOMY — B COOTBETCTBHHM CO B3TIANaMH TonkoBarened. bena, na moi
B3IVIA, B TOM, YTO B MAaJECONNIALHKOIOTHH A0 CHX MOP TOCHOACTBYIOT
TE€0IOTHYECKHE TTOIX0bI, 1 90% (haKTOB, HCTIOIB3YEMBIX U1 PEKOHCTPYK-
IIMH IPEBHUX OJIEEHEHHH, COCTABIIOT CIEIBI TEOJOrHUECKON JeaTelb-
HOCTH JIEIHHKOB H JIETHUKOBBIX NOKPOBOB. [IyTh 3TOT — B BBICLIEH CTENEHH
OKOJTBHBIN, HETIPAMOH; BBIIBHTH H HHTEPIIPETHPOBATh 3TH CJIEbI COBCEM
HE TPOCTO, Ha JAHHOM ITyTH BO3MOXKHA Macca «pa3HOYTEHHi», U, 4TOOLI
n3bexare ommubOK, HccaeaoBaTenb AODKEH ITTyOOKO MOHMMAaTh BECh
IHAPOYaiIINH CIEeKTpP MPOLEeCcCOB, KOTOPHIE XapaKTEPHBI /IS 30HbI
KOHTAKTa JIbJ1a M JI0Ka B YCIIOBHSAX OJICICHEHHUH CaMBIX Pa3IM4HBIX THIIOB.
A Takoe MOHHMMaHHe elle Jaleko He BO BCeM IOCTHTHYTO. OcobeHHO
HECOBEPLIEHHBI METOJIBI IaTHPOBAHHSA I'€0IOTHIECKHX CIIEI0B, UMEHOLIHE-
Csl TaHHBIE TI0 TEOXPOHOJIOTHU THX CJIEIOB BOCTIPUHHMAIOTCSA HEKPHTHY-
HO, Ha HX OCHOBE IIOTYac JIeNal0TCA BBIBOIBI, BCTYTIAIONIHE B IPOTUBOPE-
9YHe W C TIAJICOKIIHMATOM, H C MATIEOTHAPOIOTHEH, U ¢ reomopdonorueii.
EcTecTBeHHO, 4TO pa3Max oJIeJeHEHHH OLICHMBAETCS OUEHD M0-PA3HOMY,
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U B HAy4YHOMH JIMTepaType MpPOAOIIKAIOT COCYLIECTBOBATh B3AHMOHUCKITIO-
YJarolude MOIEIH OneIcHEHHH.

Cpenn npouero, HOBBIE IOAXOABI JOIDKHBI 03HAYaTh TOPa3no Gosee
KOPOTKHE M MPAMBIE MyTH OT HCXOAHBIX JaHHBIX K HTOTOBEIM PEKOHCTPY-
KIHAM. [TocKOIBKY ke BOSHHKHOBEHHE JIEHHKOB TpefyeT ONpeIeIeHHOTO
COYCTaHHs TEMIIEPATyPhl BO3IyXa H aTMOC(EPHBIX OCAIKOB, H CAMH
JICHUKY — «00pa3soBaHUs METEOPOIOTHYECKHEY, STH MyTH GYIyT BHIMO-
ICHBI JAHHBIMH TIaJIEOMETEOPOJIOTHHU. IIpMEpEI TaKKX HOBBIX IIOIXO/10B
YK€ €CTh, 3TO — KOMINLIOTEPHEIE MOJENH JEIHHKOBBIX MOKPOBOB,
Co3zaHHble Ha 6a3e ManeoTeMrepaTypHbix KpuBbIX. Takue — «kMMaTHYec-
kue» — moaenu M.A. Bepbumkoro, U. Mapcuar, V. Bajgna u IpYTHX eLie
JlaJIEKd OT COBEPLICHCTBA, OHAKO B HUX €CTh OHa 00111ast 0COOEHHOCTb,
KOTOpas He MOXKET He 0OHA/IEKHBATh: MOJIE/TH IEMOHCTPUPYIOT XOpOLIee
COOTBETCTBHE Pe3yNbTaToB. C pa3HOH CTENeHBIO TOYHOCTH ABTOPEI PHCYIOT
OIHY U TY K& KapTHHY, IPHYEM MHE NPHATHO OTMETHTh, 9TO MOCIEIHAT
OKa3bIBACTCA ONU3KOM K TEM NaleOPEKOHCTPYKLHSM, KOTOpHIE ObLINM
COCTaHbl, M0 JaHHBIM reoMOpQONOTHH, AIA ATIACA CHEKHO-JIEHOBBIX
peCypcoB Mupa. Yike CeroiHs HOBbIH II0XO0 MOT GBI COCTOSTE B IIEPEX0Oe
OT TOCHOACTBYIOIIEH celyac MHAYKUMH K METONY ASAYKLHH, IPHYEM
«06a/110BCKOT0» THITa MOJIEITH MOTIIH GbI ChIrPaTh POJib MCXOMHBIX (MHTYH-
THUBHBIX) [I0CBIIOB, OCTABUB [T T€0JIOTHYECKHUX TAHHLIX POJTb OCHOBHBIX
CPEICTB KOHTPOJIAL.

Bephycs k kuure B eoM. OHa mry0oKo HayuHa M HMeeT 1ox co6oit
TaKyo BETHKOJIEIIHYIO 0a3y aHHbIX, KaK ATIIAC CHEXHO-TTEIOBbIX PECYP-
cos mupa. He Mory, B100aBOK K 5TOMy, He IIOBTOPUTh: MHOTHE U3 3aTPOHY-
ThIX B KHHT'€ IIPOGIEM TMCKYCCHOHHBI, HO aBTOP HE N30eTraeT ux obCysKe-
HM$, HE OCTOPOXKHHYACT, HE HIIET KOMIPOMHUCCOB M «ITTaIAKHX» (BOPMYITH-
POBOK, a PEIIMTENbHO CTAHOBUTCS Ha CTOPOHY TEX B3TIAIOB, KOTODBIE
CYMTaeT BEPHBIMU. U Tak Bessie — 6yab TO MPOrHO3 M3MEHEHHIi yPOBHSA
okeana B XXI B., W1 BEIOOp MeX 1y aTETEPHATHBHBIMH PEKOHCTPYKLIMSIMA
JIPEBHHX ONeEHEeHHUH,

Paccmarpusaemas kaura 6yaeT He IPOCTO e11e OHAM MEMOPHAILHEIM
M3JaHHEM. JTO — COBPEMEHHOE HaydHOE HCCIENOBaHUE, KOTOpOe, B
KOMIUIEKCE € IPYTHMH TOMaMH JaHHOH CEPUM, COCTABHT KPYIMHEHINYIO B
Poccuu (12 u B Mupe!) MOHOrpadhuro 10 NISUHOIOTHE M CMEKHBIM C Heif
AuCIHILTHHAM. MoHorpaduio, KOTOPYIO TaK AOJIro KIAH MIAIHOIOTH U
¢busukoreorpadsr...

M.I. I'poceanso

NMEPEYEHb UINIOCTPALUIA
YacTtb 1. Ce30HHbIN CHEeXHbIN NOKPOB 3eMnu

1, c. 16. XapakTepHCTHKA NOTO/bl H PA3BUTHE CHEXHOI TOMILUM Ha KYKHOM CKJIOHE
Omsbpyca B paiione Jlenoroi Ba3er 3umoit 1961/62 r.

2, c. 17. @omo: Obumii BHA HUPHOBOTO MO HA FOKHOM CKIIOHE Dnbpyca.

3, c. 18. CreroHakorienue Ha GpupHoBoM none msdpyca 3umoii 1962/63 .

4, c. 20. Cxema GanaHca Macchl CHera Bo Bpems 001 MeTenu

5, c. 25. Cpa3b MEXIY CyMMaMH OCAJIKOB 3a €CTECTBEHHBIE IEPHOMLI CHETOOTIIO-
KeHus 3uMoit 1961/62 1. no ocajxkoMepy M CHETOMEPHBIM HABIFOICHUAM
Ha (DMPHOBOM TIONE FOXKHOTO CKJIOHA %)jlbﬁpyca

6, c. 26. 3aBMCMMOCTb OT CKOPOCTH BeTpa U, OTHOLIEHHS KOJTHYECTBA OCAJKOB
Ha QUPHOBOM none H K KOMHYIECTBY OCAJKOB B OCagkoMepe X H
OTHOIIECHHS Pa3sHOCTH MEXAY OcagkaMH Ha (GUPHOBOM MOJIE H B
ocaJKoMepe (IIJ{ —X ) x ocapxam Ha (HpHOBOM mone H

7, ¢. 28. CpasHeHHe NOKa3aHHH 0CAAKOMEPa W CBEICHHI O KOIMYECTBE CHEra,
OTIOXEHHOTO Ha IUIomanke craHuuu Jlenuuk ButkoBckoro

8, ¢. 34. Ocenanye ce30HHOTO CHEXKHOTO [IOKPOBa 3a MecAll

9, ¢. 42. Tpaduk cBA3H ONTHYECKOH IIOTHOCTH 1 Jorapu(Ma ansGes1o, oCTpoeH-
HBIH [10 H3MCPEHHSAM B TI0JI€ aTb0€/10 H COOTBETCTRYIOLIAM ONTHYECKHM
IUIOTHOCTAM LICCTH BEPTOJIETHBIX CHHMKOB lieaHuka AGpamoBa Ha
I'uccapo-Anae

10, ¢. 46. Kapma: 3uMHue notoku Biark Hag CeBepHOi AMepHKO#

11, c. 47. Kapma: 3uMHHe TIOTOKM BIary HaJ CeBepHOl uacTeio Eppasuu

12, c. 48. Kapma: T'ogoBas cymMMa TBep/ibix ocaakoB B Poccun u conpenensubix
CTpaHax

13, c. 49. Kapma: Togoeas cymma TBepabIx ocankos B CerepHOH AMepHKe

14, c. 52. Kapma: MakcumansHBle CHero3anackl B Poccuu u conpenebHBIX CTpaHax

15, c. 53. Kapma: Makcumansrsie cHerozamnacsl B CeBepHol AMepHKe

16, ¢. 56. CpA3b 1aT cxo0/la CHEXHOTO MOKPOBA C JATAMH €r0 YCTAHOBICHHA

17, c. 60. Kapma: MakcumaibHbie 00beMBI CHETOIIEPEHOCA Ha TEPPHTOPHH PoccHH
H COTIpEIENBHEIX CTPaH

18, c. 62. Kapma: Bo3MoxxHBIE 00beMbI CHETOOTIIOKEHHUH Y [IPErpaj Ha TEPPUTO-
pHH POCCHH H CONIpeleNbHLIX CTPaH
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20, c. 66. [1oBTOpPREMOCTE MATIOCHEKHBIX, MHOTOCHEKHBIX, HEYCTOHTHBO CHEMKHEIX
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27, ¢. 78. Kapma: CoOTHOILIEHHE CHEKHOTO MOKPOBA M HEKOTOPBIX KOHTHHEH-
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26, ¢. 195. ®oro: MHoroneTHss GOpMa «KAKIMXCHA», HATTOMHHAIOMIAA OUKOBYIO
3MEI0, Ha JIETHUKE aiitan B centsiope 1971 .
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TEMIICPATYPhI

30, c. 215. ITpuHuMnHaneHan cxeMa pacyeTa BHYTPEHHETO MHTAHUS JIeTHUKA
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34, c. 236. OyHKUMOHAIBHAA cXeMa To0anbHOH HHBAIBHO-TNSLHAILHON
CHCTEMBI
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4 donoruyeckas rpaHuua Mexay 3anagHsiM 1 BocroursiM [Tamupom

36, c. 239. Kapma: Crenenr onenenenus [Tamupo-Anas

37, c. 240. Pacnipenenenye KOIMYECTBA U IUIOLWAAN NEAHMKOB IO pasMepaM M
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33 CHEIOM H JIIIOM, COOTHOIIIEHHE 31IEMEHTOB Bl C CYIIECTBYIOIIEH
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4, c. 2?3.1%16»10: Cpennee TedeHue negHuka BHBaYHOTO B cepelMHE HIONS

2 TI.

5, ¢. 274. Cxema oneneHeHHdA MOMHHEI p. [aHno no HabmonenuaM B 1948 r. u
pesyibraraM AeiH(pHpoBaHUA KOCMHYECKHX CHUMKOB 1973
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15, ¢.296. U3meHeHHe cpelHEro yAelbHOTO rOA0BOTO GalaHCca MacChl ¢
abcomoTHOH BBICOTOH Ha psane nenHukoB CeBepHON AMEPHKH

16, c. 298. OtknoHeHHs OT C%@I{HCI‘O yIeNnbHOro rofoeoro H6amaHca Macchl
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19, c. 302. YnpouenHrie gpaq]m{n M3MEHEHHH TeMIepaTypsl BO3IyXa, 0CaIKoB,
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