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BBEJIEHUE

Ecau umo-aubo doaxmo Owme odeaano —

Oenafi, cosepwali ¢ meepdocmuo.
HOo paccaubnennvlli CMPpanHux
MOALKO 0OXbUWE NOOHUMGEM NbLLL,

byana

B 1966 r. Gbina oprammsosana AEHCTBYIOmAS KDYIVIOTOAMYHO MO-
nepags 6aza Wa neawuke AGpamosa, a 5 1980 r. B cepum ,,Bommo-
JEAoBHN H TrenaoBoit OGananc roproeaHUKOBHX GaccelHOB" BWILAA
kEura ,Jlexumk AGpamosa (Anaickmit xpeber)" [88], o6o6masmas
PE3YNBTATHL PASHOCTOPOHHMX HAOMIONEHMH HA 3TOM JIEAHHKE 33 BOCH-
maneTEnd nepuox (mo 1975 r.). B meit copepxarcs UCHHBIE CBEICHHS
0 camoM nepnuke, Gaccelime p. Kokcy, B Bepxoppgx KoTOpol OH ne-
XMT, O KIHMMATE pPAWOHA M MHOIOM JAPYrOM.

C rex nop mpouuio Gomee 10 ner. Basza, B orauume or pana
APYTHX, OpraHM3OBaHHHIX N0 nporpamMe MeXayHapoaHoro ruaposor-
HECKOTO JECAaTMNICTHS, NPOJO/XAET aAeHCTBOBATH A0 cHX mnop. OcHos-
HHE METCOPOJIOrMYECKHE, TUAPOJNOrHYecKne, 06aZiaHCOBHE M ApYrHe BH-
As HaGMIONEHMI BHNOAHSINCH M BHNOAHAIOTCA PEryASPHO NO EAUHON
METORHKE, 4YTO MO3BOMWIO HaKOMMTh YHHUKAJbHHE paam aanaux. Ho
KPOME TOIO, TaM B pPa3Hbic roAW NPOBONWIKCE pPaborm mo CrneuHanb-
HEIM TpOrpaMMaM ISl BRISCHEHWS HEKOTODHWX TEOPETHYECKMX BOMNPOCOB
rasuuosoruu W orpaborkum meroamk waGmonemmit. ITo mammm moncue-
TaM, HAa OCHOBC OJTHX MAaTEpUaNoB HANMHCAHO YXE OKOJIO NOAYTOpa
COTEH Hay4HbX craredl, pasbpoOCAHHHNX NO PANHYHEIM MNEPHOAHYECKKEH
WinamuaMm. Hacrana popa BHOBb 00OOIHTH BaXHCHIINE PE3YABTATH,
NONYYCHHHIE HA JICAHHKE.

Mu Basmu Ba cebs cMenocTh CiienaTh 310 MOTOMY, BO-TIEPBHIX,
HTO HAlua HAYyYHAS M NPOH3BONCTBEHHAS JEATENILHOCTE B TEUYCHHE
MHOMMX JIET TECHO CBH3aHA C ITHM JIGAHHKOM, BO-BTOPHIX, MB yua-
(TBOBANH B AHAJIA3C SHAYMTEJBHOHR 4YacTH MaTepMANIOB W SBASEMCH
COaBTOpaMu MHOrux nybsukauwii, Mul pewinin He NPUBOAMTL peXHM-
HbIC MATEPHANN, 33 HCKJIIOYEHHMEM CaMbiX HEoOXOAMMHX, TaK KaK OHM
Oonee mam menee peryaspHo nyGmuxyiorcs (cM. raasy 1), a KpoMe
TOIO, CUMTACM, YTO B DIASUMONIOTHH, KaK H B ADYrHX HAYKaX O 3em-
/I, NCPHOA NPOCTOTO HAKOMJIEHMS [AHHKWX JaBHO MMHOBaJ M Tpely-
loTCH  TeopeTrHueckne oboOmienus. Bmecre ¢ TeM, BKMIOUHTD B KHHIY
BCE PEe3yAbTaTH, NOJYUYCHHHIE HA MaTepuanax 6ass — 3a7aua ClIOX-
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Hag, H 10ITOMY ME OFPpaHMUWINCH B OCHOBHOM JMIIb TEMM, B pas-
paboTRKEe XOTOPHX HENOCPEACTBEHHO YYACTBOBAJIM, OAHAKO, BKJIOUMIA
B KHHTY pPSA JAPYFHX MATEDHANOB, TpeOylOmmMxXcs IS HEILHOCTH
N3JOXKEHHS, ECTECTBEHHO, ¢ COOTBETCTBYIOLEMMM CCHUIKAMM HA ABTOPOB.
IMonaTHO, 9TO ‘M NOAYYEHHME NAHHHIX, W ux o0oOmenne He MorIH
OuTh cnenaEn Ge3 yuacTHs MHOMX COTPYAHMKOB 0ask, KOTOphie HO-
3TOMY OTHACTH SBAMIOTCH CoasTopamy KHUrd. Bmecre ¢ TeM, Mbl BECh-
ma npuseareaben JI. H. bBoposukopo#, A. C. IlllerunHnkoBy u
0. M. Jlemmcory 3a TmartesbHOE peneHsmposasne paborn m mobpo-
XeJaTeNbHEE 3aMeuanns, OGONbmMMHCTBO KOTOPHX YYTEHO.




I'JIABA 1
BBOJHBIE CBEJEHUHA

fTosecome yxo emumanus Ha
260306 mepnenus u
suicIywaiime moil paccxas.

Ox. Mopuep .

B aroit neGompinoit raBe MBt pacckaxem o6 HCTOpME H3yHEHMS
nepuuka AGpamoBa, OcofeHHO B MOCHAEAHHME TOAH, JIOASX, YbH HMMEHA
CBE3aHBl ¢ HMM, NpPUBEACM HEOOXOoAMMELIE CBEJeHMS O JIEJHHKE H Jied-
HEKOBOM OacceitHe, 0 nporpamme u marepmanax HabGmonenmii, o6 op-
ram3anun Ganka mameumx. Yactb JTHX cBeAcHMH yxe onyOiHKOBAHA
B xHure [88], MH Xe mocrapaemcs JONOJHHTE HMX HOBBIMH.

L]

1.1. HMicropus WCCIeAOBaHWs JieHHKA

I'de Opyzss Munycwuux aem?
Fde eycapn kopennwie?

Ipedcedame.iu beced,
- CobymptavhuKi ?

J. Haswinos

INepsriM onmcan AegHMK H3BECTHHI OGOTAHMK, BHOCIASACTBMH 3SKCT-
PaoOpHHHAPHHNA axKaneMuk He-respﬁ prekoit Akanemuu nayk C. WU. Kop-
XAHCKUH, xoropsii 1 mions | Eg r,, nogHsBmMCE no ponmHe p. Kar-
Ta-Kapamyx na nepesan Boxk-Bam, okasanca B cupHOBON 30HE Jaen-
HUK3, COyCTHJCA MO HEMY M JaJ COBpPEMEHHOE Hassanue. Mm ayma-
€M, CCrofH MHTEpPECHO npounrtarth, uyro nucan C. U. Kopxusckuit

»e--AGCOMIOTHYIO TPaHHLIY PACTHTENBHOCTH MHE YIAAJ0Ch ONpPEAE/HTH
JMIe Ha OAHOM rope, umMeHHo bok-bBame... 3ra ropa nHaxomurca B
sepxossax pp. Karra-Kapamyk m Kok-Cy; ee wmpokas sepwdHa Mo-
KphHiTa MOIHHIM JIEAHMROM, HasBaHHeIM JeaHukom AOpamosa. [lepesan
yepes oty ropy (9mo ecte kpatuaiimasi nopora m3 Kaparermma B Dep-
rany) CYMTACTCd OYEHb TPYAHHM W JJOCTYNHBIM Wb KOPOTKOE BpeMs
B TeyeHHe roaa. MIMEHHO OH OTKpPHIBAETCH JMUIb B KOHUE WIOHS, KOr-
Aa cHer paenaercda Oonmee MAOTHBIM M MEHee ryOOKMM, HO B aBrycre,
KOraa cuer craer u obsaxaercs nej, NPOXOX NO HEMY HEJAETCS B
BHICIIEH CTEeNneHM OnaceH OT MHOMUMCIACHHBIX W FﬂyﬁOKHK TPCILHH,
nokpeiBaromux Jaexsuk. Kak rosopar, KapaTeruHiubl NPOXOAST B ITO
BpeMsi 4Yepes JCAHHK HE MHAuYe KaK NEmKOM ¥ BCEria MO HECKOJIbKO
YESIOBEK BMECTE; NPH 3TOM OHM MOXBSA3BIBAIOT ce0€ MOA MBIUKH [IJIHH-
HBIC IHECTH, KOTOPHIC 3aNEpPXKMBAIOT WX, €C/IM OHM NPOBAJIMBAIOTCS B

TPCIHHE,
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. ..Ha Bepmmue nepepana, KoTopwili MBI AOCTHIIM B 8 wacos é-rpa,
Ouna scias MoposHas moroaa, Temneparypa po3ayxa Gsuia —2 °C... .
[Mpubsmusurensias Bucora nepesana 14 200 cyTos.

Bca mepumina nepepana MMeeT BMA IUIOCKON BO3BHIUEHHOCTH M
NPEACTABASET CIVIOIIHON JICAHMK, CPEAM KOTOPOINO BO3BHINAOTCH JHIIE
KOC-IZI€ HEBHICOKHE IONBE YTECH, JAHIMEHHBE pPACTHTEABHOCTH. ITOT
JACAHUK CIyCKACTCd [0 WMPOKHM NosiMHAM, 0003HA4as Ceoit nyTsh ABY-
M4 pPHAAMM HATPOMOXIECHHBIX KAMHEH, COCTOSIIMX M3 CEpOro rpaHHTa.
Opma #3 stEx nmuxuulrg% ;un mnﬁoamﬂ PEKH W, HANpPaBASNuCh
K CEeBepy, CHyCKaucs Jo yTos. €ro NOBCPXHOCTH pPSAAMHA
Ouna pasbpocaun xamuau u uebeHb, M3-TMOA KOTOPHIX BHITEKAET He-
Gonbmo#t pyue#t. 310 W ecrs wHauano pekm Kox-cy™ [80, c. 69—70].

K 3romy ommcanwio HEOOXOAMMO CHEnaTh ABA 3aMEYAHHS:

— crpasno, uro C. U. Kopxusckuit npussa mcrok pexn Kox-cy
3a mefonbmoit pyuedi. B 310 BpeMsi Tona ee pPACXOA NOBONBHO BEJIHK:

~— BBICOTHBIC OTMETKH MEPEBAJAa M KOHUA JICAHMKA ONpEIEHsINCH
KHNSMCBHEM THICOTEPMOMETPA € nocaenyiomei obpaborkoit pesyabra-
T0B B [asnolt reodusuueckoit obcepsatopum. Buimossusmmii pacuers
C. U. CasnnoB npumen X BuIBOAY, YTO HAWNECHHBIC ,BElMUUHBI MO-

saxmiouars 8 cebe oumbky.. nmo xpaiiHell mepe 10 COTHH MeT-
pos..." [80, c. 81—82). Caeposarenpso, no ITuM HAHHEM CABA JH
MOXHO CYAMTb O MNONOXCHMH G3WKA JEGAHHKA B KOHLE NpOILIOno
BEKa.

Hackonbko HAM yAanoch BHISCHMTH, CJEAYIONIEE TOCELIEHME NeH-
HHUKa esponeiuamu cocroanock B 1903 r. K ero asmky mo p. Kok-cy
nopusaca E. Xanrunrron — yuactHMk axkcnenummm B TypKecTas,
sosrimapasemor P. Tlamnesutn. B oruere sxcnepmumm [169] npusene-
HH B¢ npexpacune dororpadun BepxHell wACTH AOAMHH, HA KOTOPHX
‘BENICH KaHBOH p. Kok-cy, HO, K coxanenwio, Her sennmka. E. Xas-
THHITOH NHIOET, uTO NOCACAHWA HAXOAHTCHA. ,B BEPXOBLSAX OAHOW u3
‘Gecumcaenanx Kok-cy mwam Toaybwix pex. Ou sBasercs peakum npe-
MEPOM JICIHHKA JOMMHHOIO THMA, OOKWYHO ACCOHMHEPYIOWMXCS C AfNb-
namu. Ero anvma, cyns no oueHh HECOBEPIIEHHMM KApTaM, COCTAB-
ager 5 wim 6 muan.. Cpeam rop Anas ..JeaHMK CTekaer npnbamn-
sATeybHO N0 BucoTw 11 500 ¢yros”. [169, c. 182—190). Byayum
reotoroM, E. Xanrunrron wme pan Oosee mnoapobHoro onucaHms
JIEAHUKA.

16 mond 1912 r. ,sexsmk nocemen cryaerTamu OPHOMO WHCTH-
tyra B. M. Koanosckum u C. A. Kosanesckum; M3 AHEBHHMKA nep-
BOIO NpPHBOOAHM BRINMCKY. ,KOHEL JICAHHKA HMEET HEBBICOKHMH, HO LIM-
POKHA rpoT, M3 XOTOPOIO MOWHHM noTokoM supmsactcs Kokcy... Cy-
Af 0O CBEXEH MOpPEHE, JCAHWK OTCTYNaer... KoHel JeAHMKA Ha BHI-
core 3515,5 m (11 534 ¢pyra)". 310 umrara ua pabors reonora B.
Bepbepa [14].

B pansneitineM K NeaHMKY HEOJHOKPATHO NOAXOAWIH CHH3Y Teo-
noru [88], onmako colcrBenHO raAsHMONOrMuEcKHME HaGMONEHMS Ha
Hem OnM WavaTel JMIUbL FASUMONIOrMYECKOi akcneauumesn CAHUTMU
B 1966 r. Ilparna, B 1958 r. cpenama nepsas MHCTPYMECHTAILHAS

6




ChEMKA KOHUA JEAHMKA cOTpyaAHMKaMu KHprusckoro ynpasiaeHusi Iaa-
poMeTeocTy x0sl.

Ciienyer ckasath HECKOABKO CJIOB O HA3BaHMM JegHMKA. Majose-
POSTHO, 4YTO JEAHHK, N0 KOTOPOMY TIPOXOAHT OAMH M3 TPAAMUHOHHBIX
nyTeH MNEPEKOUYEBOK, HE HMEa MectHoro Hassanmsi. B Cpeauelt Asnm
CYIIECTBYET HMHTEPECHAd TOMOHMMMYECKAS CHCTEMA: YacTo paay reorpa-
(buyeckux OObEKTOB BAOAbL TrCpHOW Tpons (MOCENOK, peKka, JEIHHK,
Nepesas M aHaNornuHbe OOBeKTH B CMEXHON AONMHE) AABANOCH ORHO
# T0 Xe¢ Haspamme [101). Harnsguwmili npumep — oams w3 nepesa-
7ioB, Bepymmx w3 @epranckoit gosuH B cTopoHy J. AOpamoea, Ha-
smBaerca Asaymaus-[asan, Jlennukn, crekaiomme ¢ Hero B ofe ¢rTo-
POHEI, Ha3WBAOTCA OAMHAKOBO — AslaynawH, pekn, Oepymue ¢ HEX
HAYANo0, — TOXe AnayaauH.

CornacHo 3sToMy npHHUMNY, HAl JEOHWK, BO3MOXHO, HA3HIBAJNCH
Korga-ro Kok-cy. HedicraurenpHo, w3 UMTHPOBAHHOIO BHILE JHCBHHKA
3. M. Kosnosckoro [l14] MOXEHO 3aKJIOUMTH, YTO TAaKOE HA3BAHHE
CYIECTBOBANO.

Majo Toro, MMeHHO AeicTBMEM 3TON CBOEOOGpPA3HON TONOHMMHYEC-
CKOH CHCTEMBI MOXHO O0BSICHUTL TOT (DakT, uTO ‘cefivac vabanh-Kup-
rusel wMHOrAa HaswBawT JneaHMK Kop-Bok6am (Crexnamit Bokxbam)
MO fpaxe, Kak HH crpaHHo, — Asnaymaun. [locnenmee Hassaume,
OYEBHMAHO, OOLEAMHACT B OQHY TOMOHHUMHUYECKYIO IENOYKY BECh OMNH-
CaHHBIA BBIUE YYaCTOK NyTH JieTHeH nepexoueesku m3 Depramckoit mo-
NHHB uepe3 nepesan Anayanun-lasam ¢ moporoit mo Hawemy JIeAHH-
Ky, 4epe3 nepesan Boxbam B Anaiickyio monmuy.

Ho y E. Xawtuurrona ecrtp apyroe nio0ONbITHOE CBUACTEIBCTBO:
we-H@ Ppycckort xapre macwraba 10 sepcr B goftMe OH HMMEHYETCH
AepHUKOM AOpaMOBa, MO TAK KaK KHPrM3bl, XHBYWIHE TO COCEACTBY,
HaspiBaor ero Xomxka-Mumken (Khodja-Ishken), s npunsna 510 Hassa-
ane”. Ilo HamiemMy MHEHHIO, 3TO OYEHb BAXHOE 3aMcuyaHue. BeposTHO,
B TO BpeMs CyWECTBOBANd NOCTOSHHAS Tponma M3 AJalCKOH AO/IMHH
Y€pe3 JIEAHMK B BEPXOBbAX p. Xoaxa-AukaH -— npasoél COCTaBASAIO-
meir p. Cox. CeHvac 2™MM nyTeM XOANT TONBKO TYPHCTHL |

Hakonen, ubmm xe mnmenem nassan geanuk C. U. Kopxwuwrcknmi?
B wucropmm unposmkHOBeHus pycckux B Typkecram Anexcaunp Kon-
cranTHHOBMY AOpamoB — 3amerHas ¢wurypa. [IpuBeaeM co 3HAUMTED-
HbIMM KymopaMu cBefcHus o HeM wm3a 1 Toma BoewHol sHuMXAoOnenuu
[23]: on ,ponmncs 28 asrycra 1836 r., socnuThiBancs B JIBOpAHCKOM
nosiky, otkyaa B 1854 r. BrinyuieH B apTHAACPMIO NPAanopWMKOM...
[epswM penom, B xoropom A, npuHsn yuactue, Obla ocana KOKaH-
ackou xpenmoctd Ilummexk (1862 r.). dns A. AMYHO OHA 3AKOHYMIACH
HEYJAUHO. ...0H MNOJIYYHJ HAaCTONBKO THXKYH) KOHTY3HIO TIOJIOBH, YTO
OO KOHIA HHEH CBOMX BHHYXIAEH OB NPUKPHIBATE €€ MAJICHBLKOIO
YEPHOIO WANOUYKOI. '

3a yuactme BO B3sThm Ilmwmeka A, Owl1 HarpaxaeH opa. CB. AH-
H 4 cr. ¢ Bagnuceio ,3a xpabpocTh”, a 32 OT/IMUME TIPH B3IATHH
Kp. Ayameara HarpaxaeH opa. ¢B. Cranwmcnasa 3 cr. B 1865 r. wr.-
KanuTad A., ..KOMAHAYS MANEHbBKWM OTPAOOM, 3aHMMAcCT KOKAHACKYIO
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kp. Yumas... Boren 3a oreM, KOMaHays IITYPMOBOIO KOJOHHOK, OKa-
SHIBACT... JACATCNILHOC COACHCTBHE mnpH B34THH Kp. YmmkenTt, 3a uro
Harpaxupaercs opa. ¢s. Baamummpa 4 cr. m yuHOM kKanutaHa. B Tom
Xe rogy OH yvacTByer BO B3atuum Tamkenra: oBnajesas oaHow Gap-
PHKAZOIO 324 APYro#, 3aKjennBas OAHO OPYAMC 33 APYruM, OH NEPBRIM
BPLIBACTCH B ITOT YKPEIVICHHBIH M OTYASHHO 33WMINAIOIHHCS ropoa.
3a 9TOT WTYpDM OH mHarpaxpaerca opa. ce. leoprms 4 cr. B caeny-
omeM 1860 r. A. npummMaer aesTeAbHOE YuYacTHE BO BasTHH XOA-
XCHTA,,. Harpaxpaercsa opa. ¢B. Cramucnapga 2 Cr. ¢ MEYaAMH H YHHOM

B 18068 r. om aecareibHO NOMOraeT OBJAJICHHIO LCHTPOM MYCYJb-
Manckoro Mupa 8 Cp. Asmm — Camapkanpom. Hu pasausumiica Ou-
crpuif 3apaewian, HE KpyThHe BuCOTH Yynan-ATta HE MOMIH OCTaHO-
BATH CTPEMHTENbHHS HATHCK HAUIMX BOKHCK, NEPEAOBOK JIMHMECID KO-
TOpHX KOMaHzosax A.... -

IMo saxmouenwun mMupa ¢ Byxaporo (23 wwons 1868 r.), A., mpo-
H3BEICHHENN B TOM XE€' IOAYy B I'€HEpaj-MaWopHl, HA3HAYAETCS HAY.
3epaBmaBCKOr0 OKpYra...

Jierom 1870 r. oN HDpeANpHHS/ IKCNEAMUMIC B BEDXOBbE 3apas-
masa ®m K 03. Mckampep-kyao. IJxcneauuus 37a.. O0Kasana ycayry
HAYKE HUCCHENOBAHMEM MAJIOM3BECTHON CTpPaHHL...

B wmapre 1877 r. maswauer Ownin Hau. Qeprauckoit obnactu. B
1879 r. or Gmn npomaseses B reH.-nefirenadTh.. B 1886 r. B ok-
tabpe A. ymep » Cumdeponone. Ilokoiismit cocrosn ¢ 1870 r. aeii-
crBHTeNbENM wienom HMmmeparopckoro Pyc. Teorpadwmu. o6-sa. 3amm-
ti:go ero o KaparermHckoM Baagenun maneuarana B HWPI'O 3a

e

Hyxuo cxasars, 410 pycckme Boesubie Bjaact# B Typkecrame yne-
ASNH 3HAYMTEILHOC BHUMAHHE HAYYHOMY l3yueHHi kpas. Bes ux ax-
THBHOrO copciicreus He moram Ol cocrosteca okcnemmumu [1. Tl Ce-
meHosa-Tansmanckoro, H. A. Cesepuosa, A. Il. @eguesxo u ap.
Tax wro, no-BHAMMOMY, He 3ps MEOrue reorpadmueckue oObekTHl Ohi-
H Ha3BaHK WMEHaMM BoecHauaabHMkOB — [I. A. Koanakoeckoro,
M. I. Yepnsesa, A. K. AGpamosa, M. JI. Ckobenesa, K. Il. Ka-
ybmana. Xanb, yro OOABIIMHCTBO 3THX HA3BAHHHA HE COXPAHMJIOCH.
. Ho Bepmemca x naeannky AGpamosa. B 1965 r. akcneauuwmei
CAHUI'MU OGoin ofcnciosaH psaf JCAHHMKOB ¢ UEABI0 OPraHH3auMM Ha
OZHOM H3 HEHX KpyraoroguuHex HaGmoaenud no nporpamme Mexay-
HAPOAHOIO TMAPOJOTHYEcKoro aecatwierund., Cpeam HECKOALKHX TIPETCH-
neHTOB Onin BuOpan nemuuk ABpaMoBa, Tak Kak OH YHOBJCTBOPSN
GonbmmECTBY TpeboBanmill, Takux, KaK Haauume OC30MaCHONO0 MecTa
IS CTPOMTENIBCTBA CTAHUMH, YCTKO BHIPAXKEHHOC PYC/I0 BHTCKAKOLICH
HM3-MO/l HEN0 PeKH, KPYraoroAuuHas npoXOIHMOCTe JEAHMKA #H T. 1.
EXHACTBEHHBEM HEAOCTATKOM O0Ka3aics OOoabwoi pasmep, HTO, eCTecT-
BEHHO, 3aTPYAHSCT €ro NETAaNbHOE M3yucHue. KpoMme TOro, HyXHO Ha-
NOMHHTB, 4TO CpeanAsg maowaas Jgeasukos B Cpeaweit A3uu paBHA
Bcero npumepwo 1 xm“ [43].
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Cuaamu rasumonornucckoit 3kcneanumm CAHUTMHU  aerom
1966 r. na Oeperosoit mopene (3840 M) HAYANOCH CTPOMTEIBCTBO TJIsi-
LHOJIOMHYECKON IJKCnepuMeHTA bHON 0aszm. C MOMEHTA OpraHvM3auuu M
Ao 1990 r. skcnemmumeit pykosoama B. K. Hosapoxun. Mmenno Gna-
rogapst €ro SHTY3MasMy M OpPraHM3aTopcKuM criocobuocrsimM 0asza Ha-
yana (YHKUHOHMPOBATH yXc¢ B asrycre 1967 r., m ¢ Tex nop noyTH
25 ser wHaOsnONEHWS HA HEN BEAYTCH KPVIJIONOJIMYHO.

Buramuit Koucrantunosuu Hozapoxus poamaca B 1929 r. B rogm
BOMHBI 3aKOHYMJI IIKOAy-CeMHieTKy, a B 1948 r. — Tawmkentckuii
NOAMTEXHUKYM cBsisn. Oxkonums cpounyio cayx0Gy B apMmumu, B
1953 r. nocrynun ma reorpadbmucckuit dakyaprer TawTly. Ewme Oy-
ayun cryaeHtoM, B 1957 r., Bo Bpema Mexayuapoanoro reodusnue-
CKOro roga eoariasui camyl Beicokoropayi B CCCP 3umoBKYy B Bep-
xoBbsIX J. Denuenko (S000 M), NpocymeCTBOBABILYIO ABA C JIHIIHHM
rona. HeGombmum KOAACKTHBOM IHTY3HACTOB HA Heil Owma  cobpan
VHUKAMbHLIA MarTepuan, NO3BOAMBILKI OCBETHTH PCXHUM (dupHOBOH 00-
JaCTH 3TON0 KPYNHEHILETO JIEIHUKA.

Heobxopumo ormetruts, uro B. K. Hosapioxun Bceraa smibupaa
CAMBIC TIXEABIC W ONACHBIC YyuyacTku paborel B 0C060 SKCTPEMAIbHBIX
YCIOBHSX. JTO MO3BOJANA ACAATh M Cro NPEKpacHas CnOpTHBHAA NOJI-
rotoBka: B 1954 r. om mepeniM M3 anbnuHUACTOB Y30ckucrawa noay-
upa 3eanne ,Macrep cmopra CCCP", geaxam Owut uemnmonom Co-
1033, HEOAHOKDPATHO 3aHMUMAN BTOPHIC M TPETbM MECTA B YEMMHOHATAX
CTPpaHbl 00 aJblIMHU3MY B KJACCE BBICOTHBIX BOCXOXICHUM.

B 1960 r. B. K. Hosapioxun oxowumn Taml¥Y u B TOM Xe€ roay
Opin nanpasseH B VI Coserckyilo AHTAPKTHYECKYIO IKCNEAMUMIO, 3H-
MOBas1i Ha cradanmm ,Boctok” — noxanyi, camoil CypoBOi M3 BCEX
cranumit Autapktuasi. B 1963 r. yxe B cocrase IX CAD yuacrsosan
B CAHHO-TYCCHHMYHOM moxone ot craHouwm . Bocrok"”, uepes Iloawoc He-
AOCTYNHOCTH A0 cranuuu ,MonogexHas" nNIpOTIXEHHOCTHH OKOJO
3500 xm, coBMmcwas paboty ragUMOIOra, MCTEOPOAOra M aKTHHOMET-
prucTa. 3a 9Ty AEATCJBHOCTL OBl yaoctoeH 3Bauus , [louetHsit no-
JIAPHUK .

B CAHUI'MU B. K. Hosppioxun npumen B 1964 r., oprann3osa.
MASUHONIOHYECKYI0 JKCNEAMUMI, KOTOpas TMpPOBEa HOBYK CEPUIO HC-
cyicaoBaHuM B BepxoBbsix jgeaHnk @Pepucuko, a B 1966 r. npucrynmuaa
K cosgaunio -6a3m Ha neanuk AOpamosa.

B. K. Hozaproxua Harpaxaes Tpemsi rpamoramu [Ipesuaunyma Bep-
xogHoro Coeera V3CCP, meaanammu ,3a pobaectum#t tpya" wu ,Bere-
pas Tpyaa“.

Bosbmime 3acsiyri B OpraHM3auud CTAHUMWA NPUHALICKAT TAaKXe
0. H. Emensanoey u B. ®. Cycnopy. Tpyaso nepeymciuThb BCEX,
KTO BHEC BKJaa B pabory OGasm u sxcnegnunu. Hauansuwkom mnepsoil
sumoBkr Obu1 C. Temuuxos. Tlo Heckonpko aer 3umosaau B. Aua-
pees, Bb. Kucnos, K. Illano, B. Muxaimos, K. 3ybapes, B. Xuxa-
kos, B. Moposos, B. Heynoxoer, B. Bycwrur, B. Kwupunrios,
8. Tpusaiino, 10. Moaes, 0. Tapacos, B. Ocunos m ap. Mnoro
JITHAX CEe30HOB mnposeanm Ha Jenduke H. B. Ilerpoe, A. Axk0bapos,
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3. TI'epacumosa, JI. ®apenuena, C. PymakoBa, A. MepkymKuH,
JI. lbsikoHoB. B TeueHme psiga JET BHIMOJHSUIH HMCCICAOBAHMA 3[ECH
MOCKBAUM u JseHmHrpaaus: UW. S. Huxomuumnu, - [I. II. Coxkonos,
I' H. Boponckas, Il. I1. Apanos u ap.
Mu cuyMTaéM CBOMM [JOJIMOM HANmOMHMTh HMMEHA TEeX, KTO0 OTAaja
aenmauky xm3dHb: A, Orymun, A. @Oyatakos, B. Anapees, P. [ocaes.
Oprasuzanus crannue U ee (yHKUHOHWpoBaHue Obutn Om HEBO3-

MOXHE 0e3 ueTkoit u yMeJou bl BEPTOAETYMKOB, KOTOpPHE CHa-
yana Ha MW-4, a zarem Ha -8 ofecneumBanm AOCTAaBKYy HA J€n-
HUK HECKOJNIBKMX HAECATKOB TOHH TrPY30B E€XErogHo. YNOMSHEM JHIIb
HEKOTOpHIX KOMAaHaupoB sxkunaxeh: b. M. bopucoe, I'. A. lllesepag-

es, H. B. Kamanos, B. B. Murpoxnn, B. B. Kapramos, A. K. Ca-
douos, B. O. Jlenmncos, P. C. Kopabnes, B. I'. 3abpoackmii.

Pabora Bcex nepeumMcJeHHBIX JIIOAEH MW MHOTMX APYrdX INO3BOJMIA
OpPraHHM30BaTh JYYIIYK), MOXHO CKasaTthb 0Oe3 npeyBeJHUYCHHS, BHICOKO-
TOPHYI0 IJSIIHMOJIOTHYCCKY) CTAHUMIO KPYIVIONOAMYHONO NEHCTBHMS, Ma-
TePUAJIAMH KOTOPOI, MOMB3YIOTCS HMCCACAOBATENM HE TOJIbKO TalmKeHTa,
HO W apyrux Hayuynbx uentpos OmBmero CCCP.

1.2. Kpartkue cBeJeHMS O JiefHMKE M JeJHHKOBOM 0Dacceline

..OpocuM ODwuil 632180 HA GEAUKOAENHOE 3PEALUE,
PACCMURQIOUPEcs NPed HAMU, G3IZARHUME HA PACUENAEHNRE
GePUILNG. U 3a3yDpennbie Xpebmbl, Ha 0arexo NPpOCMuUpIOUEcs
CHEXHLIE NOAA, HA HeOoAbuILE NeOHUKU, KOMOpbIE

xax OyOmo 2He30AMCA HA BEPIUNHAX, HA MEMHO-Cunee Hebo

u Hecyuuecs no Hem obaaxa.. Mw npuwnu coda Oas
UIYHEHUR NeOHUKO8, U MO BLICOKOE HACAAXOCHUe REAREMCH
BO3HAPAXOCHUSM 3G HAWU mpyodel..

Jx. Tunpaas ,,Dopmer sogst” — CI16., 1876, c. 56—357.

HanomuauM, uro Jsead. AOpamoBa pacnojioX€H B BEPXHEH YaCTH
Gacceiina p. Kokcy, Hecyme#t Boanl B ANalcKyl0 AOMHHY W BHAjaio-
mei B p. Kmswicy. Xorsa reHepanbHOE HANpaBJCHHE TCYCHHUS é:vem
— C CEBEpO-3anajga Ha ro-BOCTOK, €€ BEPXOBbS JICKAT Kak Obl B
KaPMaHE, OPHCHTHPOBAHHOM HA CEBEpPO-BOCTOK ¥ 0OpaszoBaHHOM ¢ 3a-
naga OCHOBHBIM BOAOpPa3Ac/bHBIM AnaWickmM xpeOroM, a C 0ra M BO-
CTOKa — ero orporoMm — xpebrom Tekenuk (puc. 1.1). Hamswicmas
TOYKA paioHa — nuK Aigapbek — wmmeer ormetky J127 M.

3nech, CYAs DO JaHHBIM, npeaocraBacHHeiM Ham A. C, U.EB’I'HHHH-
KoBbiM, mMeercs 20 semuwkoB cymmapHou momannio 40,7 kM®, xpyn-
Helme W3 KoTopeix — Jead. AOpamosa, neaH. AnayaawH, JICIH.
Mynena u geqs. Hosaproxuua. B taGa. 1.1 gansl OCHOBHBIE CBEAEHHS
0 NEeJHHUKAX ITOro paioHa (BuICOTH (DUPHOBOM rpaHHUB PAaCCUMTAHH
A. C. llernanmkosuM no meroay Kyposckoro)., 3ameruM, uTto ITH
nudpE HECKOJABKO OTJMYAIOTCS OT MpHBEACHHBIX B Karasore JEeIHUKOB
CCCP (r. 14, Buin. 3, wacte 7) W, OueBHAHO, ABJSIOTCE Oosiee TOY-
HeiMU. Hexkoropeie NOMONMHUTENBHHE XAPAKTEPHCTHKHM OJIEACHCHHMS CO-
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Puc. 1. 1. Cxema oneaenenus sepxosnes p. Kokcy.

I — rpebens ¢ nepesasoM u BepwHMHON, 2 — JeAHMK W €M
NOPAAKOBLIH HOMCp 10 Tadn. 1.1, 3 — 3amMbiKaOmMil T IpoOMCTpM-
YCCKHMA  CTBOP.

ACPXATCA B IaBe 8, IAC OHM HCNOJBL3OBAHBL 414 Pacuera ero w3Mme-
HCHHUH TP M3MCHCHHSAX KJMMATA.

Crok ¢ neaH. AOpaMOBA ¥ OKPYXAMOIIUX €r0 CKJAOHOB YUHThiBa-
CTCH THIAPOMETPUYCCKMM CTBOPOM, MOJ0XKEHME KOTOPOr0 TakXKe Moka-
gaio wa puc. 1.1. Konrposmpyemas um uacts Oacceiina umeeT rijo-
wagek 55,5 xm2, w3 KOoTopeX okoao 30 KM~ 3aHMMAIOT JEIHHKM,
T. €. CTeneHs onacacHcHua pasHa 0,54, Janubic M3MCPCHHI CTOKA Ha
9TOM TMOCTY CAYXAT OCHOBOM BCEX TIHAPOJOTHYECKMX MCCICIOBAHUNA,
DEUb O KOTOpHIX NOHJEeT B raaee 4. _

[Mepeitnem Tencpp HEMOCPEACTBCHHO K Hawemy acaHuky. Ha puc.
1.2 nokasana o0mag €ro cxemMa H NOJOXCHHE TIJaBHBIX WCCIEI0BaA-
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Jlenuuk Adpamosa

TEAbCKMX OOBEKTOB: CTAHIMA M €€ UIMANOB, pPEeuHHX npoduiei,
METEOIIOWA0OK W T. 1L

CymecTByeT HECKONbKO OWEHOK MNIOWANH W apyrux mopdomerpn-
4ECKMX mapameTpoB JseaHMK AOpamosa. Ilo HaumieMy MHEHMIO, pasin-
UMs MCXKAY HHMH BLI3BAHH HE TOJIBKO ACHCTBUTCIBHBIMM HX H3MCHE-
HHAMH BO BDCMCHHM, HO M TPYOHOCTSMH YHCTO TEXHMUECKONO Xapak-
TE€Pa, rIaBHAS W3 KOTOPHIX — ACIM(PHPOBAHME TpaHUL JegHuka. Ja-
Xe B pafore [88] pmaum gBa 3HAYeHUs OOMENH NIOMIANM JEIHMKA'
24,43 xm“ (c. 21, Ta6a. 9 wm 26,1 kMm% (c. 91, Tabn. 29). B Tabn.
1.2 npuBegeHo pacnpegencHue IUIOIAAN JIEAHUKA IO BLICOTHHRM 30HAM
COrJiacHO pasHabM oucHkaMm. OHM CymecTBCHHO pasauuarorca. Hanpm-
MEp, B MPEJeaax BbICOT 4,0—4,2 xM nmaowany asia MmeHsercs or 6.6
7o 9.1 xM® Egsa aE 310 MOXHO OOBICHUTH TOJBKO H3MEHEHUEM
Pa3sMCpPOB JIEAHUKA W €ro AHHAMWKOA — kKose0aHWsIMu BHICOTH IO-
BEPXHOCTH 33 CYET NPOXOXKACHMS BOAH (CM. riasy 4).

Haubosee ceexme pammmic o miomanu JeaHHKA MOJYyYEHH TOA pYy-
koBoaCcTBOM B. A. KyspmuucHka B Kuprusckom asporeoaesmuyeckom
npeanpuatai. OHM Takxe npueemeHm B Tabn, 1.2.

Ioppoduoe paguonoxaumonsoe 30HAMPOBAHUC, BHINOJHEHHOEC COBME-
CTHO corpyarukamu Wecruryra reorpadmu AH CCCP, Mapuiickoro
NOJUTEXHUHMECKOrO HHCTHTYTA M KHPrusckoro asporcogesnyueckoro
LPCANPUATAS, MO3BOJWIO NOIYYUTs KAPTY TOAMIOHE JIEAHUKA (pHC.
1.3). Cpegnssg tomuusa passa 110 m. Hawubonee rayOoKkoM oKazanack

13



Tabaunya 1.1
Cospemennoe onenenenme sepxosbes Gaccedina p. Koxcy

Ne mm, Homep no|Hassauue Fr kM’ [ xm Zp KM
- KATAJIOrY NEeAHMKA
NEAHHKOB
oceP:5 A = _
1 32 0,2 0,9 4,41
2 33 0,3 0,9 4,45
34 0.4 1,1 4,28
4 35 0.5 1,7 4,39
6 37 . 0,1 0,5 4,29
7 40 A s 25,3 10,0 4,17
8 39 0.2 0,7 4,27
9 41 0.4 1,6 4,27
41 0,4 1.5 4,41
o e
12 44 H 1,9 2.2 4,31
3 — ... L i 0,7 4.45
i 45 0,4 1,0 4,36
4 46 0,5 1,5 4,52
15 47 0,6 1,8 4,56
16 43 4,6 4,2 4,16
17 49 Anay s 0,4 0,8 4,39
18 - 0.1 0,6 4,54
19 — 0,1 0,4 4,29
20
Tabauya 1.2.
Pactipejie/ieHHe MIOWAAM Jeanuka AGDAMOBA MO BHICOTHHIM 3OHAM, KM’
BuicoTHLI METEpBA, 1 ! : 2 3
KM
3,6—3,8 0,78 ' 1,09 0,98
3,8—40 3,24 3,36 2,60
4iu_'4-|z g, I- 4 T,m ﬁ.ﬁn
4,2—4.4 9.61 0,24 9.53
4,4—4,6 2,46 2,63 2,78
4,6—4.8 0,84 0,34 0,34
> 4.8 0,09 0,09
Cymma 26,07 23,82 22,92

IMpumesanus. /' — no pgaunsiM paborwt [88]; 2 — mno xapraM, NOAYYEHHBIM B
1975 r.; 3 — no xapram, nmoayuesuniM B 1986 r.

|



Puc. 1.2. Cxema Oacceitna memumka Afpamosa.

I — rpanuna facceima, 2 — negHMK, 3 — MISHMONOrMYECKU
CrauuoHap, 4 -— MOYHKT Mereoponormieckux Habmwopeawit, 5 —
CyMMapHbIM 0OCagkomep, 6 — TrHMIPOMETPHMHUECKMit CTBOp, 7 — TO-
NEPETHBIN MPOQHUL (BEXM MCNIOABIYIOTCH JUIS MAMEPEHMS AKKYMY-
nEUHK-a0anMyM M NOBEPXHOCTHOM CKOPOCTH ABMKEHHY nbaa), 8 —
npomonbibid Npodris (Bexy HMCNONB3YIOICH TOJABKO 4718 HaMepeuus
aKKyMyJisiumu-abnaumun), 9 — cueromepusit nyHkT, [0 — raybokui
mwypd B Quprosoit Tomme, /] w 2 — CKBAXMHBL ANS CHGKEHHS
38 YpPOBHEM BHYTDHICAHMKOBBIX BONL M LTS M3MEPEHUS MOIHOCTH
JEIHUKA COOTBETCTBEHHO.

npasasg  cocrasagomas. Cymmapusii ofbeM Jjsaa B JIGAHHKE —
2,57 xm”, Kapra noOBEpXHOCTH JENHMKA ¥ €r0 TOMMMHBL JAAW BO3-
MOXHOCTh NOJAYYMTb ¥ NOBOJBHO HANEXHYIO Kapry JOXa.

Bonee mnoppoCHEE cBemeHHMS O JEAHWKE W HAYYHHX oOBnekTax Ha
HEM mnpuBeneHn! B pabore [88], m Mm mHe npuBomMM HX 31€Ch.
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Puc. 1.3. Kapra romumast (M) Jjenumxa Abpamosa.

1.3. IlporpamMa u wmaTtepuans HabmoNeHHH

Cragums Oslia cosnana CpeaHeasHMaTcKEM Hay4HO-HCCICIOBATC/Ib-
CKHM THAPOMETEOPOIOTHYECKMM HMHCTUTYTOM /IS OPraHM3auuM Kpyrio-
NOAMYHBLIX HAOMOAEHME HA TOPHOM JICAHMKE NO nporpamMe Mexayna-
poaHONO rHapoaoruyeckoro paecaruaerus (MIJ1) ¢ wennio pcuicHAS
BaXHeumwew npobsemul ,M3yueHue rmaIpoMETEOPONOTHYCCKOIO peXuMa
JEAHUKOB M HUX poau B nutaduu pek'. ECTECTBCHHO, TEeMaTHka oOrn-
peAesisijia W TepeucHb BHAOB HAO/MIONCHMM: B MEPBYIO OUCPCAb, ITO
T€, KOTOpPHE T[O3BOJIAIH OLECHHTh YCJAOBHMS AKKVMyasuud © abasunw
HA JegHuMKe, 0AajaHC ero Maccel, CTOK ¢ JEAHMKOBOro OGacceiHa.

Ilns ororo Obun cO3AaH UHEABIH HAYYHBIM KOMIUIGKC, KOTOPHIH, MMO-
MHMO OCHOBHON 06asmt Ha OOKOBOM MOpeHE, BrJOuaer B cedd ABa
drmana Ha Tene megnuka (3850 wm 4440 M) w onmm y rmapoMer-
pHUECKOIO CTBOpa, HWXe koHua dg93mka (3600 wm).
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OXHOBPEMEHHO C HA3BAHHOM BHIIE OCHOBHOM HayyHOH TeMOH B
TOT X€ NEPHOA BHNOJAHAIMCh ewe ase: ,Mccaenosanne 3aKOHOMEPHO-
crelt xosebanust pexuMa JNeAHHKOBR B 3aBHCHMOCTH OT H3MCHEHWH
KIMMATHYCCKMX YCaosMi M paspaborka METOAMKHM pacyera TEIUVIOBOro
¥ BeuiecTBeHHONO Oananca aeaunkos Cpeasedt A3MM M I€AHHKOBOM
cocraBasiiomen B croke pek” u  JHMccaeposanme npoueccos Haxkomae-
HAg, npeobpasoBaHusi W pacxoja BemecTsa aeaunk AGpamosa u 6a-
nasc ero maccei B nepmoxn 1967—1974 m.". :

Mo oxonuanwm MI'J] craumonapueie HaOMIONCHHS 33 OCHOBHBIMM
9/IEMEHTAMHM BOAHO-JIEHOBOrO M remnoporo Ganawca Ha naemuuk AOpa-
MoBa ObutM MpPOJO/XKEHH B paMkax MexayHapoAHOH TMAPOJOrH4YEeCKoH
nporpaMmut  (MI'TD), wacaepomasmeit umka pabor, HAauaThIX BO BPEMSA
MI'ZI. Csepx 5TOoro BHNOAHSACH P HAYYHHIX TEM, CBS3aHHBIX C M3Y-
YCHHMEM JICIHMKOB M CHEXHONO NOKpoBa. TOraa Xe CTaHUHS BKJIOUH-
nace B pabors mo Mexayuaponmo#t nporpamme Habmonenmnit 3a Ko-
nebanuaMu aeaHukos. C HEKOTOPHIMH M3MEHEHUSIMM H JAOTOJHCHHSMHE
MepBOHAYANBHEBI cocTas HaOmoacHmit BunosHsercs yxe Goaece 20 ser.
Bonee noapobuo o umx ckazaHo B kHure [88]. 3amerum TOABKO, 4HTO
¢ 1980 r. ma Gase Hawana KpyraoroaMuHyo pabory cranuus (POHOBOIO
MOHUTOPMHIA 3arpgavenns armocdepul. Ouesuawo, Takas npexkpacHas
6a3a no3BONSNA KPOME OCHOBHMX IUIAHOBHX pafoT BHNONHATH AOMOA-
HHUTCABHBIC WCCACAORBAHHA pPa3aWUHBIX ACHECKTOB PEXUMA JICAHUKOB.
[MepeunciiuM JMIUb HEKOTOPHE, MO HAWEMy MHEHMIO, Haunbonee WHTE-
pecHhHE:

— Bonbuiol wuka pabor Obll MOCBAMICH H3YYEHHMIO E€CTECTBEHHOINO
sarpssneHus dupHoso-aeaguoi Toawmum (B. K. Hosapoxus,
b. B. Kucios u zp.);

—— TPANMUMOHHBIN Habop suzos HabmoneHHt 33 NBUXEHHEM JCA-
HuKa Obui 3nauurensuo pacummped (B. K. Hoaapoxux, A. M. Kaas-
es, ©. HU. Ilepuurep u np.);

— €ule B CAMOM Hauajne CEeMWICCSTHX rOAOB BAOJIb MPOACABHOIO
npodhuns ¢ NOMOWBLIO PpanMOBHICOTOMEpPa Omina onpeaeneHa TOMMIMHA
nenunka (A. K. Piomun)., llospasee peranbHas ChCMKAa TOMIIHHDBE
BHINONIHCHA aBTopoM Gonce cosepuenHoro npubopa — C. A. HekE-
THHHIM;

— Bnepsue 8 CCCP Ha ropHom nemamuke npoGypenn riybokue
CKBAXHHE ¢ OoTOOpPOM KEpHOB, JT0 YAANOCH CACNATE C TMOMOLUBIO OpH-
ruHANbHOrO Tepmobypa cucrems B, A. Mopesa, npHHWMAaBIUIErO HE-
nocpeAcTBeHHoe yuactwe B paborax. OOpaborka kepHOB Aana HHTE-
pecHEHINME JaHHBE O CTPYKTYpe (UPHOBOH TONIM JCAHHKA;

— HCKMOYMTENBHO KDPONMOT/AHMBHE M TpyAoemkue Halnionenus 3a
rparchopMaimeit ¢upHOBOH TOMM BenosHeHH b. B, Kucioseim;

— [OpPCKpacHHEe KpynHomacmTalHble Kaprel JIEAHMKA M HIMCHEHWH
BHCOTH €r0 NOBEPXHOCTH 3a PSA JeT N0 AaHHBIM a3podoTOCHEMOK
co3pans noa pyxkosoactsom B. A. KyaemmueHnka, '
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Tabnuya 1.3

Crpyxrypa m noanora Oanka panabix uamepennii b Gaccefime nemamxka AGpamosa mo
COCTOAHMI0 HA 1 aupapa 1991 r.

JaeMenT ozt Illar no mpe-|Bua Texmuve-
MeHHU CKOrD
HOCUTENS

1. Pacxop soamt p. Kokcy 1968— 1933 CyTen MJI, TMI
2. Temneparypa BO3ayxa 1967—1988 » "
3. Cymma ocapkosn 19671988 " -
4. OGnawmocTy HIKHAEA 1967-—-1988 " »
5. O6maunocts obmas 1967—1988 n "
6. MpopomxurensHocTy cusHMA connua 1967—1988 m o
7. Temnepatypa nNOBEPXHOCTH 1967—1988 " »
8. Ornocurenshas BnaxHOCTL BO3ayxa 1967—1988 » "
9. Cxopocts Berpa 1967—1988 - 3
10. Tasune B TOUKE HA JEAHWKE 1967—1988 . >
11. Armocdepuoe pannesue 1967—1988 o y
12. Hedwuumr bBaakHOCTH 1967—1988 i »
13. Ipamas conHeuHan panMatms 1968—1985 - i
14. PaccesnHas cosnHeuHAs pagManmg 1968—1985 i :
15. Paqmaumonssii Ganauc 1968—1985 Mea MK
16. Bananc maccwm nepHuxa 1983—1990 |

IMpumeuanws: 1. JlanHbie MO TASHMIO ISl NepHOAa MIOHb—ceHTsops. 2. MJI, TMJI
u MK — marumtHas newrta, miOxmit marnutHbBil guck, nepdoxaprer.

— HakoHen, B TeueHume Oonee 15 ner mayuanuce OanaHc MaccH
M CTPYKTYpa MHOIOJIETHEIND CHEXHHKA, PACHOJ0XECHHONO HEJaJieko OT
Gasm Ba TOi xe Ooxosou mopere (0. H. Emenpsnos, ©. WU. Ilep-
OMIrep), 4YTO MO3BOJMIO BHISBUTH MEXaHuaMhbl, obecneumBaOME HEO-
OHKHOBEHHYIO YCTOMYMBOCTB TNOAOOHBIX 3auaTouHbiX (hopM oJsencHeHus.

U 210 HEe NONHHEM HEepeuYeHb OPHUTHHAJBHBIX HCCICAOBAHMHN HA JNeh-
HHKE. |

Haamuse rosoputh, uto ofpaborka Bcex OoraTedimx MaTepuanos
niorpeboBana ceppe3HBX Teopernueckux obobmenwmii: 6uGruorpadms pa-
Gor, ca3aHHEX ¢ Jgenumkom AOpamoBa, HacuMTHIBaeT yxe oxkosio 150

HAUMEHOBAHUN. .
Boasmoii ofbeM HakomIeHHOH nepBHuHOM wWHOOPMALNH HEBO3MOX-

HO XpauuTh M oOpabatwBaTte 663 npUMEHEHHS COBPEMEHHOW BHIUMCIH-
TesbHOM TexHmkH., MHaue BO3HMKAET OMACHOCTH TONO, YTO NOBTOPUTCSH
cyapba MHOTMX NEHHEMINMX MATEPUAJIOB, MNOJYYEHHHIX PAZJIMYHBIME
SKCHCANIMIMH B TPYAHBIX BBHICOKOFOPHBIX YC/AOBHSIX, HO NMOXOPOHEHHHIX
3aTéM B HENOCTYNHBIX OTHYETaX B BEOOMCTBEHHHX (omaax. K uectu
rngsunonoros CAHUI'MHW nmyxHO cka3zarh, 4YTO OHH MOCTapanuch cae-
nate BCe, urobm HMX MaTepHaibl He mnornbiin.
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Hannsie, MONYyYEHHBIE B PAMKAX MEXIYHAPOAHHX nporpamMm, ony6-
auxopans B, Marepuanax mHaGmionenmit B ropHOJEAHMKOBBIX Oaccei-
Hax #Ha veppuropam CCCP" [97); oneparusane pnaansie o Oanance
MACChl H MONOXCHUW S3HIKA JEIHHKA -—— B HM3AGHMEX MEXAYHAPOAHOMN
ﬁ%r?]ﬁ)u No CIEKEHAIO 32 konebammsMM JIeAHMKOB (CM., Hanpumep,

Onnako oCHOBHOW MACCHMB MATEPHANIOB COCPENOTOYECH B CHEHMANBHO
cospansoM Oamxe agamAmx. Ero crpykrypa ommcama B Taba. 1.3. Bee
METCOAAHHNE, COOpAHHLIE B HEM, OTHOCSTCA K INYHKTY H3MEpeHwmi . HA
MOpEHE JeAHMKa, uMelmeMy Haubonee noJHLIH M BHCOKOKAYECTBEH-
Hul pag HabGmoneawi.

[leppas Bepcus Gamka Omna paapaborana B ﬁpacum na OBM ce-
pur EC, m ocuoBHbiM Hocutenem uubpopMmaumm Obiia MarHMTHAS JICH-
ta (MJ) m nepdokapra (IIK). B mnacrosmee xe Bpems CO3RAHH
o mauswx M nporpammuce obectieuenne nHa IBM — cosmectHMoM
nepcosansHoM kKomnbiorepe. OcuoBHOM HocuTens wHbOpManuW — rub-
Kue marantasie auckn (CMI).

HaGop nporpamM nossossier BHAaBaTh JAHHHE 3a Tpebyemmie mne-
pEoRst B BHAE Tabmmy m (k) rpadMKOB, pPacCUWTHBATDL CPEAHHE
3HAYCHNUS, [ENATh pasnuYHHE BHOODKH. IT0 OTHOCHTCS K METEOpOJIO-
IMYECKON M TrUApOAOrMuecKoil uHbOpMaIHH.

Craoxnee obcrour memo ¢ uacreio Gamxa no Ganancy Maccs JieH-
HAKA. B COCTAB HMCXONHHIX NAHHHWX 3JeCh BXOAAT: 3a) NUIAHOBO-BHICOT-
HHEC KOODAMHATH CTAUMOHADHONW CETH peek W cHeronmyHkrToB; 6) pac-
NPEACACHUE IUIOWAAH JIEAHMKA TIO BHICOTHBIM 30HAM, B) €XEMECSYHHE
NAHHBIE O BHICOTE CHEXHONO NOKPOBA W IUJIOTHOCTH CHEra HA CHEro-
OyHKTAX; r) M3IMEPCHHAS NO peHKaM TOAUMHA CJI09 CHEra WiM Cra-
gaBIero ¢nos apaa (bupHa) HA KOHEN KAXAOND MECSUa OTHOCHTENLHO
HA¥aJjida TUAPOJIOrMYECKoro roma. AaroputM onpeaesenus Oananca mac-
CHl MO 3THM MCXONHHWM JaHHEM noapobHO m3noxen B pabore [2].

ABromaTHsnposaHHada of0paGorka panmbix mo Ganancy macce nen-
HUKA NO3BOJNET ONEPATHBHO NOJYYATh MATEPHANBI, KOTOPHE paHee
mana.naucn. BHC paMoK uccneaosanmit. Peus 0 HHX noiger B
mase 3.

ITAMM KDATKHMM CBEACHUSMM MB 306Ch M OrpaHHUUMCH.



[JIABA 2
KJINMATHYECKHE YCJIOBUSI B BACCEMHE

< CKAoHuUCE Ha wepipe

Cnioponws ceema, npocmepuiis Aa0oNb...
Coanye... Boda.. Obaaxa... Oconb.. —
Bee, ymo ecmb npexpacHoio 8 Miupe...

M. Bonouns

IMonpoBuas Mereoponormueckas xapakrepucruxa OacceiiHa nasa B pa-
Gore [88]. Oanaxo psmml M3MEpeHWi K HAcTOSIICMY BPEMEHM CyulecT-
BEHHO YUTMHWJIKCE, MO3BOASICT OUCHMTh MX CTATHCTHMECKHE Tmapa-
MeTpn, WHGOPMATHUBHOCTD PA3IMUHBIX NOKA3AaTEsICH, BBHISIBATL HHTEpPEC-
HHE B3AHMOCBASH, NMPOCTPAHCTBEHHYI0 M BPEMEHHYIO H3MCHYHBOCTB.

Hanmuwe 7aba. 2.1 u 2.2. no3soAgiOT CYyAHTb O MEXroJOBOH H3-
MEHMMBOCTH W BHYTPMIOAOBEIX Kone0aHusX BaXHCHIIMX METEOnokasare-
nef — Temneparyps Boaayxa m ocankos. Bonee HarisaHoe NpPEACTaR-
O BHYTPHIOAOROM PEXMME OCANKOB, TEMIEPATYPH, & TAKXE CTOKA
¢ wa aner puc, 2.1, On pocraTouso HarasjeH, nostoMmy ne Gynem
OCTAMANWINBATLCH MA €10 anannae.

2.1. Tenawit ceson

B renamf nepwon rasumosormueckue npouccesl B Gacceiine npore-
kior manbosce murencunno. Kpome roro, B aanpHeiem HaM 4acrTo
NPMACTCH CCMANTHRCH MA METCOYCJIOBHSE TOIO WM APYroro Jiera, nodTroMmy
Miech pacemorpum nx Gosee neranbHo.

B rabn. 2.3 npupoauTcs CNMCOK METEOPOJIOTHUECKMX XAPAKTCPHCTHK,
KOTOPHE JAaCT BO3MOXHOCTH noayuuth Oank panHuX. Kaxk smano, Mb
pacnionaraem secema obwmproit uadopmauuen. Kakue nokasarenu npea-
NOYECTh IS MCMOJb3OBAHMS B MOZENSiX CTOKa M AMHAMMKH JeaHWKa?

Hawbonee wacro ang MOAESMPOBAHUSA TI/ISIMOJIOMMYECKMX TIPOUECCOB
ACTIONIB3YIOTCS ABAa NAapaMeTpa: TEMOEpaTypa BO3ayxa aas pacuera ab-
ASUMA M OCAAKM AAS pacyera akkymyasuua. B Gonee cnoXHeIX mopensix
IS pacyera TasHHS HCNOJAb3yeTCsl COAHEeYHas paauanus wim ob/IauHoCTb
Kak uHackc paamaumm [49, 75). Tlpu yuere ucnapeHus HaBEPHAKA MO~
HAZOOSTCH AAHHBIE O BAAXHOCTH BO3AYXAa, YUET CKOPOCTH BETpPa MO3BO-
AT YAYYWIMTH KAauecTBO pacuera akkymyasumum W 7. n. (Ha nam
B3rVIsl, KCTATH, B KAYECTBE MHACKCA paauauuu ropasgo Sosee npuroaHsl
AAHHBE O YHCAE YACOB COJIHCYHOrO CHSHHS, TOYHEE WX OTHOUIEHHE K
BO3MOXHOH BEJIHUMHE NPH OTCYTCTBMM 00Ja4YHOCTH, — MOKA3aTEJb, H3-
MEPSIEMBN MHCTPYMEHTANIBHO B OTJIHUME OT KOJMYECTBa 001auHOCTH.)
Oanaxo xaxnas HOBasS TEPEMCHHAS HArpyXaeT MOAE/H NapaMeTpaMa,
MO3TOMY HEoOXOAMMO OrpaHMYHMTHCS MHHMMYMOM CaMuX HHMOpPMaTHB-
HBIX apryMeHTOB.
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Tabnuya 2.2
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9
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1968
1969
1970
1971
1972
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1975
1976
1977
1978
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X mm/dex.
35
Jo ﬂ)
25
20
5
10
)
0
¢l
10
5
0
-J
~10
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v vy x X xi

et
! B & W
Puc. 2.1. CpeaxHeMHONONETHHMA BHYTPHION0-
BOfl xon: a) sminanenws ocaakos X, 6) cpeawecy-

TOuHO#i Temneparypsl Boanyxa @ ma cr. Jlepamx

Afpamosa, mopena, 8) pacxona soawr p. Koxcy Q.
JAnHa BePTHXKAALHON JHHMH COOTBETCTBYET
CTARAAPTY OTKJIOHEHHH.

C agrolt Toukm 3penms paccmorpum Taba. 2.4 — marpuny koadpdu-
UMEHTOB KOppesnsumm nepemennnx u3 tabn. 2.3. O6pamaer Ha cchs
BHWMAHKHE 3HAYMMAY CBH3b ITHX nNokasareneit apyr ¢ apyroM. OuesuaHo,
3a/aBASCh 3HAYECHMSAMM OXHOIO, MOXHO, CHABHO HE OoumbuMBIIMCH, OXa-
paxTepn30BaTh BCE Apyrue, a Ttakxe abasumio w crok ¢ Gacceitna. Uc-
KIIOUEHHE COCTABASCT CYMMAapHAd paauanisa, KOTOpas HE3HAYMTEbHO
MEHSETCS OT TOja K FOAY M He CBS3aHA HM C OJHMM H3 JpYrMx napa-

METPOB.
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Tabruya 2.3

Hexkoropeie METeOpONOrHYECKMe NMOXKA3ATE AN TEIUION0 Ce30Ha roaa (MiIoHb—CceH™lps)
H rogosas abasuuns seaHHka

Ne |Ton @ °C [N |[Ns [X MM |ngu N, 6an-lae wm [S" + D [abe
. eyt |eyr B MAX / |r/cnd
(”-cy7)
1 ‘1968 4.4 4 20 17 1071 415 3,1 26,9 177
2 1969 3.5 57 33 185 1038 534 4,4 28,2 152
3 1970 4.8 3 19 198 982 450 2,9 25,1 192
4 1971 4.4 35 10 148 1058 417 3.3 225 248
5 1972 2,7 69 36 235 938 353 3,3 22.4 126
6 1973 5.7 33 12 53 1108 352 5,4 21,3 294
7 1974 3.2 63 25 193 978 522 3,9 22,2 206
& 1975 4.1 49 11 198 1067 403 4,6 23,1 215
9 1976 4.6 36 17 134 985 421 4,9 22,9 237
10 1977 55 3 7 66 1078 320 4,9 243 320
11 1978 5.8 - R TR | 1170 236 6,5 24,0 305
12 1979 4,1 52 22 108 1038 466 4,7 24,7 241
13 1980 48 49 17 147 1060 431 4,7 26,6 292
14 1981 3.2 65 26 240 912 598 3.5 24,7 148
15 1982 33 5T 14 155 978 499 3,6 254 219
16 1983 4.2 3T 19 212 i014 446 4,1 3.9 219
17 1984 58 35 1319 i144 379 5,0 25,5 339
18 1985 4.9 34 12 1358 1062 430 4.4 27.4 256
19 1986 4,4 3 31 138 1027 521 4,0 24,6 258
EE'O 4,4 48 18 156 1037 442 4.4 24,6 234
09 13 8 B 64 84 0,8 5, 57

lpumesanue. @ — cpeguecytounas temneparypa sosayxa, Ne — uncno mueit ¢ ocan-
xaMu, Np — uucno auelt co cpemmecyrounoit ofnausocreio Gomee 8 Oamnos, X — cymma
OCANKOS, Mg~ HMCAO HACOB CusHua conmua, No — cyMma cpegHecyrounsix Bannos obwmedn
ofnaunoctn, Ae — nedmumr macoimenms, §'° + D — CyMMAPHAS COJAHEUYHAS PaAHAILNS,
aby — roposas alnsuus seanmxa.

Tabauya 2.4

Koapduusentss napuoii xoppessumy (X 10°) mereoposoruuecknx noxasarene
: TEILIOro ce3oHa roga M abamuum segnuxa
(obosnavennn Te e, wro u B 7aba, 2.3)

}H. [H: X Ing [No [ae [s' + Dlatr

f—i
E

g 8 100 —88 —77 —716 83 —87 66 1 86
2N 100 79 65 —19 85 —46 4 —68
3 w~ 100 62 —68 84 —48 —I14 —80
4 x 100 —73 69 —67 18 —81
$:ing 100 —85 79 1 76
6 W, 100 —74 14 2595
T  Ac | 100 2 60
: S+ D 100 9

abe ' 100

24



Buaumo, u3-3a pedwmumra mHGOpMAUMH NOKA HENB3S CYHTATH HOCKO-
HAJIBHO M3YYEHHHMH OCOOEHHOCTH PANHANHOHHOIO PEXHMA BHCOKOIOpPLA.
Hanpumep, B paforax Beiymmx COCHMANMCTOB MO 3TOMY BOMPOCY MH
He OOHADYXHIM CPABHEHHS CC30HHHIX 3HAUCHMHA CYMMApDHOH paxHAUMH
34 pasNMvYHHE rogs (HE CAGAYEeT MyTaTb C NOrNOCHIEHHOH HoJiell paama-
uEM B) C METEOVIEMCHTAMH WM C TagHHEM NpPH TOM XE NCPHOAC

OCPEAHEHHS.
Yem oObsiciute 10T DAKT, WTO CPENHECYTOUHAS 32 TVl CE30H

CyMMApHAS PajHanMs OMCHb MAJO PA3HMTCS Jaxe Jas nobHx AByX Ha-
ubonee KOHTPACTHHX no ycnosusM abasumsm cesonos (wanpmmep, 1972
u 1973 . wam 1971 u 1981 rr.)? Ouesmaunx npuunH Ase. [lepsas —
BECOMEH BKJA3J B BHCOKOIOPHE PACCESHHOR pagHauMM B CyMMApHYIO H
ACHHXPOHHOCTh KoneOaumit paccesmmoft w npamod panmanuu. OueHs
KDACHODCUMBEL B 3TOM OTHOIICHMH JaHHME, cBejcHEme B Taba. 2.J5.

Tabauya 2.5
Cyrounbie 3HAMEHHN HEKOTOPHIX METEOPOJOIHYECKHX XAPAKTEDHCTHK, TARHHS

m croxa ¢ Gaccefina » scunie (nepsan mn}, nacMypHnie (TpeTea CTPOKa) CYTKH
M B CYTKH ¢ yMepeHHoR YHOCTBIO (BYOpas CTpOKa)

Xapakreps- Homep | Mecan -
CTHKA CTPOKH ! Vi Vii I Vil _I X
Hucno mHeR ¢
ofnawHocThIO! :
0—2 Ganna 1 9 13 16 17
3—17 Gannos 2 14 14 12 10
810 Gaanos 3 7 4 3 3
Hucno wacos 1 11,7 11,3 10,6 8.9
CHEHHS 2 8.4 8.5 8.4 6.2
CONTHLLA 3 4.4 4.6 4.4 3.4
IR T
panMaLmHs X " ’
3 10,9 8.3 1.9 24
Paccesunas I 7.2 6,9 5.4 4,2
PALHE LLHS 2 13,1 13,2 10,0 8.6
3 18,3 14,5 ALl 88
Temnepartypa 1 5 1.9 ‘7.5 2,6
8Oy X4 2 2.9 3,7 5.6 1.5
3 1.3 3.5 4,1 —-0,7
Cymma | 0,2 0,3 0,2 0,2
OCAAKOS 2 1,3 1,6 0.8 0,9
3 'ﬁ.l 3." 3!’ ﬁl‘
Tasume B 1 2,99 5.57 5.20 2,17
TO4KE HA 2 2,37 4,61 4.40 1,81
NEAHMKE 3 1,49 3,05 3,61 0,48
Pacxon L 4,9 i1, 11,5 49
BOAB 2 4,3 9.8 9.6 4,7
3 3.1 1.7 8.6 3.1

Mpumeusnue. Eguuuusl uamepesxs e xe, uto W 8 rabm. 2.3
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B He# nokasano, KaKk JIETOM B 33aBHCHMOCTH OT obmeil obnauynocTd Me-
HAIOTCS OpYrHe XapakTEPHCTHMKM moroAbi. B macmypHsie A no cpaBHE-
HAI0 € SCHRIMHM PE3KO0, MOYTH B 3 pasa, YMEHBUIAETCH YHMCJIO YacoB CH-
SHUS CONHLA. JDTOMY COMYTCTBYIOT OCAlKH, 3HAYMTENBHOE MOXOJIONAHWE,
YMCHBLIIEHHE WHTCHCHBHOCTH TasHud M croka. He menee pesko — B
J—4 pasa, a B cenrafpe — nourn B 10 pas yMEHIIAETCH B KOAMUECTBO
npsMoit panmanum. YyTko pearmpyer m paccesHHAasS pagMauMs: OHA BO3-
pacraer B 2—3 pasa. B urore, cymMmmapHas pagmMaums B TAcMypHHIE IHM,
€CTECTBCHHO, MCHBIIE, YEM B SCHHBIE, HO HE CTOJB 32aMETHO, KAK OXH-
nanock. OOmEu3BeCTHO, HANpWMEp, UTO B MACMYPHYIO NOrOAy B TOpax
MAHCOB OOrOpeTs MAM NOAYYHTh ,,CHEXHYIO CIENOTY” HUUYTH HE MEHb-
e, 4eM B SCHYIO. '

Bropas npuuwna napagokcanbHOM CTaGHABHOCTH CyMMapHOH pamua-
OHA OT I'oia K ToAy — MOrpeulHocTH MaMmepenwii. Ilepeuncaum Hekoro-
PHE TPYNHOCTH, HETOUHOCTM M BOMPOCH, BOSHMKAIOUIUE NPH BHIMOJAHEHHH
AKTHHOMETpHUYECKNX Habmongenuwii M mx obpaborke: '

— 4acTHl Beixon npHGOpoB M3 CTPOY, HEOOXOAMMOCThP HEOMHOKDPAT-
HBIX MOBEPOK B SCHBIEC JIHM! :

~ TOMEXH, CBS3aHHHIE C ATMOCHEPHBIM 3/EKTPHYECTBOM M TeHEpa-
TOPaAMH SNEKTPOIHEPTHHN; _ |

— HEOoOXOAMMOCTh MMETHh EXECYTOUHH KajneHnapb, B KOTOPOM €
YYETOM reorpapuyeckHx KOOPAMHAT, 3aKDPBITOCTH IFOPH30HTAa rOpaMs NOJ-
XHB OBHTL pacCUATAHB BPEMsi BOCXOHAA M 3aXONa COJNHIA, CHHYCH BHICOT
COHIA B CPOKM HaO/MIOREHMH ¥ MONpaBKM NPH ONOSAAHMAX Ha CPOK.
(Ins cranumm Jlepuux AGpamoBa Taxoii KajseHaapb Owi1 coctassieH on-
HEM M3 aBTOpPOB AaHHOW paborni ToaAbKO B 1982 r1.);

— COMHHTEJIbHASI ONPABAAHHOCTH NMPUMEHSIEMON JUIsi BHIMMCICHHI an-
OPOKCHMALAK CYTOYHOINO XO#a CKaukooOpazHO MEHAIOWMXCH [HapaMEeTpoB
TpanenaamMu. laxe B cpok HabmOAEHWH MHTEHCUBHOCThH, HATIPHMED,
NpPSAMOA pPainauMy¥ MOXET MEHSTHCH B HECKOJbKO pas.

IT0T HaNeK0 HE MOJHEY COMCOK XapaKTEepeH Mg Xopouo obopyno-
BAHHOM CTAaHLMH, Kakoli SBJMSETCH NYHKT ,Mopena” ma Oase c'ratruml"_j
Jlenuuk AGpamosa. CTOMT /iy rOBOPHTH O KAYECTBE AKTHHOMETPHUECKHX
HAOUTIONCHUM, KCTaTH AOBOJBHO TPYAOEMKHX IS MYHKTOB, DaCTIONOXEH=
HbIX HA TeJIe JIEAHMKA, A €€ MPH KPATKOBPEMEHHBX SKCNETMIAOHH
BHIE3Oax. :

Taxum o6pa3om, npuMessTh PE3YALTATH AKTHHOMETPUUECKHMX H3ME=
PEHMH CHCHyeT KPaMHE OCTOPOXHO, MOCAE KPUTHYECKOTO KOHTPOJIS HC-
XOOHHIX AaHHBIX. JTO OJHA M3 MHOTOYMCJECHHBIX NMPHYMH OTKA3a OT pac-
YEeTOB TagHUS C yueToM panmaumu (cM. takxe pasnen 4.3). Besne nanee
ang pacuero abnsuum Oymem WCNOAB3OBATH TOABKO TEMOEPATYPy BO3-
Ayxa. UTo xe xacaercs pacyeTos aKKyMyJSUHH, TO B 3Tod ofmactm Her
CTO/Ib CWIBHHX pasHONVIACHH M OCHOBHBRIMM HMCXOAHBIMH [JAHHBIMH 419
Hac Oyayr csenenus o6 arMocthepHHX OCajKax.
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2.2. TIpoCcTpAaHCTBEHHAS IKCTPANONALUNUS NaHHBIX

HeoBxoaMMOCTh IKCTPANIONALAN M3MEPEHHBIX HA CTAHIHH 3HAUYCHHHA
METEOPOJIOrHYECKUX (PAKTOPOB BOSHHKAET pezmprm. B uvacrHOCTH, HH-
Xe, NpH MOACAMPOBAHHM mpouecca croka ¢ OacceiHa HaM noganobarcs
AHATMTHYECKHE BHIPAXKCHMA ANS OMHCAHUS MPOCTPAHCTBCHHBIX H3MCHE-
HHH TEMIepaTypsi Bo3Jlyxa ¥ OCaAKOB.

M3eecTHo, uYTO KapTMHa pacnpesesieamsi ocankos B ropax Cpenmed
Asuw B meaoM W mo momand mawero GacceifHa, B YacTHOCTH, NeCTpa
u mosamuna [27, 103] m onpemeasercs pPAAOM TPYAHOYUHTHBAEMEX
(haxTopos: pacmonoxeHmem rpebicil OTHOCHTE/NIBHO NBMXKCHHMS BJANOHC-
CYmMX BO3AYWHLIX MACC; PasMEICHHEM NEPEBAJIOB W BEPUIMH OTHOCH-
TCJBLHO APYr Apyra M 1. 1. B Hamem GaccefiHE CE30HHBIE W TOJOBHE
CyMMH OCAAKOB B CPEIHEM PacTyT C BHICOTOH A0 YPOBHSA MEPEBAJIOB, HO
3a GoJiee KODOTKHE MPOMEXYTKH BPEMEHM KapTMHA MOXET OuTh COBEp-
EHHO APYIroM.

A. H. Kpenke cden BO3MOXHBIM 1O AAHHHM HM3MEPCHHI HA CETH
ocapkomepos mnposectH m3ormerm B Oacceitme. Ilocrpoennas ¥M Kapta
pACIpEACNeHns OCAAKOB OTPAXAeT M POCT OCAZKOB C BHICOTOH M WX yBe-
samyenne or Bocrousoro Gopra k sanansomy [84]. IMocnenunit dakr mon-
reepxpator pesysaptathi A. A. AxGaposa u O. Ammesa [4]. Oamaxo,
(PAHHMAS BO BHMMAHME TyCTOTY CETH CYMMapHHIX OCaZKOMEpOB, MO-
rpemuocT M3Mepenus ocaxkor [25], caexyer npusHaTe, 4TO B ACTANAX
OLEHUTL PaCNpEACNCHHE OCAAKOB MO Iomanu OaccefiHa moka HE Hpex-
crapasiercd Bo3MoXHuIM, [TosToMy Mm ObutH BBIHYXACHH BCJIEA 3a ApY-
UMM MCCHIENOBATENSMH HCIIOJIb3OBATE CBS3h OCAZKOB TOJILKO C a
Holt BmicotToi (puc. 2.2).

Xapakrep pPACNOJOXKEHHS SMIUPHYECKHX TOYEK HAa puc, 2.2 onpeje-
AW BHOOp MHTErpasia BEPOATHOCTCH B KA4eCTBE ANNPOKCHMHPYIOWEH
dbyuxkumu. TNopbop xoadppuuueHTOB OCYIIECTBICH C MOMOINBLIO NPOTpaM-
MBl ONTHMM3AUMA NApAMETpPOB, 3aMMcTBopanHO m3 paborm [118].

AHANMTHYCCKOE €€ BHPaXCHHE MOAYYCHO TAKHM:

1,60 — 0,74 erf (=

¥ ‘4‘37} npu z<4,37 KM,

0,44
Xer 1,60 + 0,74 erf (= 51;37) opu z 24,37 kM,

L

2.1)

me X — OCaikH, M3MepeHHHe Ha Bmicore z; X, — ocaaku Ha Gasosoi

cranuun Jlenauk AOGpamoBa, NyHKT ,MOpEHa”, PACTIONOXEHHOA HA BH-
core 3,84 kM.

Mpu Moaeaupopanwm ruaporpacda maM noHAZOOMTCA 3aBACHMOCTH AL
ceaona aGasumMM, NO3TOMY AIM NOCTPOCHHUS CBS3M WCNOJb30BANMCH HAH-
HHE O CPEAHHX MHOIOJIETHHX ax OCAJZKOB 3a Temanit Ce30H roaa
(mionb—cenTa0pp) u3 paGorw [88, Taba. 26]. [Jns rogosBoro HHTEpBAaNa
M IS CE30HA HAKOILICHMS OTAGIBHO 3aBMCHMOCTH CYLICCTBEHHO pa3/iH-
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ﬂ'?.’l,f 40 45 2 AN

Puc. 2.2. MisMenenue ¢ smicoToft z cpennen
MHOMONeTHER CyMmul ocayixos X 32 reruisiit nepmog
(VI—IX), wopmuposanmoft no cymme ocanxos Xer

38 TOT Xe nepuoa Ma cr. Jleanux AGpamosa, MOpe-
Ma. |

yaiorcs [88, puc. 15]. Hopmuposka X mo Xix nponnmnaﬂa yroGcTBOM
NOAb30BAHMS 3ABHCHMOCTBIO NS DPasNMUYHBX BPEMEHHLIX HHTEPBAOB

npa TakoM 3anannE Qysxumua, 0 uem noapobHO ckasaxo B pabGore [49].
Atpubyrom erf obossauen muterpan Jlannaca (MHTErpas BEPOATHOCTH):

erf (a) = —-ﬁ; 'J)' exp(-#)dt.

[Nockoaeky erf( —a) = - erfl(a), BHIPAXCHHE

X z - 437
_X-';- = 1,60 + 0.74 El'f( 0.44 ]

PaBHOLEHHO o:bopuyne (2.1).
Teneps mnepeiineM X Temneparype sosnyxa, OcHOBHas npoﬁneua'

3ZieCh CBA3aHA C MEPEXOAOM Ha JIEAHWKOBYIO nosepxHocTh. O BAMSHHA
JIEHHWKA Ha TEMNEpPaTypy Bo3ayxa § m3BecTHO ciaeaywomee: ueM Gosbiie
JICAHNK, TEM CWIBHEE HA €0 IPAHHIE CO CKJOHOM NPOUCXOAMT TMNOUTH
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»CKAYKOM™ YMCHBIIEHHE TEMTUEPaTyphl Bosayxa. CymIeCTBYIOT peKOMEH-
AauMH 19 ONCHKHM BeIHYMHB ckauka ([83], ommako B mamem cryuae
Ans JiefEEKa AGpaMoBa MB!I NOJMB3OBANMCH TAKMM IMIAPHYCCKHM YDAB-
HeaneM (pumc. 2.3)

6, = —0,0092 + 0,8380_ — 1,69, 2.2)

rae 6., — 'cpenaecymma TEMOEparypa BO3Ayxa Ha craHumM JlenHuk
Abpamosa, mnyHKT ,MOpeRa”, pacnoNOXeHHON Ha Buicore 3,84 xm;
0, — 10 xe s myHkra »JACIHHK , PacnoJIOXCHHONO B CpeaHed 4acTH

nepaka AGpamosa ma Tolt xe smcore. [lns mmBoma dopmyam (2.2)
HCNOIB30BA/IM NIAHHHEC NAPANEABHBX M3MEPEHHH B 3THX NYHKTaX.

0 06,

Puc. 2.3. Cesab cpenmecyTOuHslX TEMIEPATYp
soyxa ®a sepsmke (6, ) w na mopene (6)

Ws ypashenns (2.2) cnenyer: BeJMUWHA CKAUKa HE €CTh KOHCTAHTA
JaXe Inns ONHOIO JIEAHMKA, UTO OTMEYaJoCh W paHee, HanmpHMep, B pa-
Gorax [46, 84]. B paGore [24] moka3aHo, YTO CKAYOK 3aBHCHT eule M
OT TAKEX MISHUOMOPQONOrHYECKHX NAPaMETPOB, KAK TOJIMHA MODPEHH
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y OYHKTa HA JICAHUKE, IVIOLIAAbL JEJHAKA HUXE MYyHKTa, YAAJICHHOCTD
OT ¥KOHHA S3wka ® T. n. [losromy nepepacuer TeMneparypsl Ha Bhl-
cory 3,84 xm mnposommsics no ypasHenmiwo (2.2), a sareM Ha Apyrue
BHCOTH -— [0 HM3MEPEHHOMY BEPTHKAJIBHOMY IPagHEHTy TEeMICpaTypH,
paBHOMY AJs JneauukoBoli mosepxsoct —35 ‘C kM~ ' [88].

Hen HA jas Hawmx pacueros m Meroanka B. I. Konosanosa u
JI. M. Kapannaesoii, B xoropoit crpomrcs obmmil gas Bcero Oacceiina,
B BEPXHEW 4Y4cTH KOTOPOrO pPACHOJOXKEHH JIeIHHKH, BEPTHKANLHBIN
npodse remueparyps Bozayxa [77]. PeanmsosaB 3Ty HACIO, ABTOPH
paborat [77] monyumam M PEKOMEHAYIOT ENHHYIO ,NPOCTYIO (hopmyy
g ONpeAesieHHs CpeaHel NeTHeH Temne BO3AVXA HA JIENHHKAX
H BO BHEJEAHHMKOBHX 30oHax OacceiiHoB pex Cpeamell- A3uu”, RAOKA33B,
9TO TOYHOCTh OMEHOK IO HEll HUYYTh HE MEHBUIE TOYHOCTH OLEHOK Mo
meroguke A, H. ﬁpenxe [83, 84]. Aprymenramu B hopmyne B. I'. Ko-
mosanopa m JI. M. Kapanpaesolt ssngiorca abComOTHHE KOOPAMHATHL.
Yro mu noayumsm Ou, ssmonumB pacuerst mo Hed? Tax xak paanuuna
WWPOTH W JONTOTH NYHKTOB HA JICIHWKE ¥ HA MOPCHE MOHAMAJILHA
(paccrosa®e Mexny HuM#M pasHo 1 xM), a BHCOTA OQHHAKORA, TO OAH-
HAKOB, C TOUHOCTBIO JO THICSUYHBEIX AONEH Tpagyca, M peayJbTAT — Cpef-
HEg JIETHAS TEMIuepatypa po3ayxa. Bupumo, ofcyxnaemuie uaes u (pop-
Myna us paboru [77] — npumepnl MeTonon, paboTaONMX ANS CUCTEM
PErMOHAJNIBHONO YPOBHA, HO AAWWMX HENPHEMJIEMLIE PE3yNnbTaThl JUIS JIO-
KaJIbHBIX,

Wrak, mosyuenn aHANUTHYECKHE BHIDAXEHUS NS PACYCTA BAXKHEH-
MAX XaPaKTEepHCTHK moroaw Ha axboit shicore B nmpeaenax Oacceidna no
nanaEBM 6a3zoBoit cranmuM. BO3MOXHOCTH IKCTPANOASLNH APYIrHX METe-
OPOJIOTHYECKMX MOKA3aTeNeH HE HCACAOBAJMCH, TaK KAaK AN pacuera
akkymyngumn ¥ abnanmu B GacceiiHe Mu pPEHIWJIM OrPAHHMHTHCH OCaid-
KAMH H TEMMEPaTypoll BO3AYyXa COOTBETCTBEHHO,

2.3. MHOrOJIeTHHE TEHAEHLUHH H3MEHEeHMS JeTHeill TeMnepaTypsi
¥ FOAOBBIX CYMM OCAJKOB

Bpema xanium wepedom,
Qac 3a uacom, denv 2a Onem

1. Epmos

Oneol W3 OCHOBHHX NpPHYHMH KoJicOaHHS NEAHHKOB SBAKIOTCH BapH-
auue xamMatHueckux ¢aktopos. Kak Oyaer noxkasano B raase J, Ham
ofbexT He sBiasercs uckmouenuem. [losromy OwL10 6 MHTEpecHo npo-
CACAMTDL TEHACHLMH OCHOBHHIX KJMMATHYCCKHX (aKTOpOB B PErHOHC 3a
MAKCHMAJIBHO BO3MOXHHH MEPHOA BPCMEHH.

Hcnonbayem ana 570r0 AaHHBIE W3MEDCHMH OCAAKOB M TEMIIEPATYypH
BO3AYXa Ha MercocTaHumax B ropogax @cprama m Tawkenr. Kak no-
KA33aR0 HMXE, OHH 3HAYMMO CBA3ZAHN C AHANOIHYHLIMH NAPAMETPAMH HA
aeauuxe AGpamosa, Ha puc. 2.4 noka3aH XPOHOJOrHUECKHH XOX CPEAHEH
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Puc. 2.5. X OMVMECKHA X0 ropoesix Cymm ocanxor X e @eprane (a)
Tamxenre ldg £ 2 '

i — mpem IHAYCHHE, 2 — CTABKEHHRE.
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NeTHEH TeMnepaTypsl BO3AyXa, a HA pHC. 2.5 — rofoBod CYMMH OC3IKOB
HA ITHX MYHKTAX C HAYaNaA H3IMCPCHHH MO HACTOAUIEC BpEMSA.

Kax BMAHO M3 CcriaxeHHHX rpaduKoB, MHOMOJACTHHE TECHACHUUHM CO-
OTBETCTBYIOIMX NoOKasareseli Ha oleMx CTaHuMEX COBNAjAalOT, Npasnaa,
tpenyy ocaakos B Qeprade BipaxedH oueHs naGo. OueBMIHO, MOXHO
BWACAHTL caeayiomne OnaronpuaTHBIC AJIS CYMICCTBOBAHMA JICAHHMKOB
(MaKCHMyM OCAZKOB M MHHHMMYM TEMNEpPATypnl BO3AYyXa) NEPHOABI: HA-
YaJI0 HAMEero Beka M nsrHaecaTaie roas. HebnarompuaTrHeiMu, CyAs MO
reMneparype, ObiiM COPOKOBHE TOAK, 2@ ¢ LICCTHACCATHIX H IO HaCTOA-
[ee BpeMs MNPOMCXONUT MOHOTOHHOE YXYAUICHME YCJIOBMH VIS XH3HHU
nepuuxos. [locneance moaTsepxpaercd pe3yIbTATAMH HA3EMHBIX H3Me-
peruii Ha aeaAuke AGpamosa (cMm. raase 3 m 5). Oanako ocraHeMcs
onTEMUCTAME ¥ He OyaeM aenars Aanexo mayume BuiBoasl. Brionse Boa-
MOXKHO, YTO NOBBILIEHHE TEMINEPATYPhi B HACTOSIICE BPEMS — DE3YAbTAT
OOMYHEIX KAHMATHYECKHMX konebaHuit Hu3KoM uwactotel. Kak BHaHO u3
rpadMkoB, B KOHIl€ MPOLLIONO BEKa YCAOBHA MAA JeaHukos ObutH HE
Jiyullie COBPEMEHHBIX, 4 TO H XYXe.

M3 pucyHkoB, KpoMe TOro, ciaeayer omue OeccnopHbiif BRIBOA: mPO-
NONXUTENBHOCTD Dpambix Halmonenuit Ha seaunkax Cpenuelt Asum
kpaiine mana. Tak, M3mepeHusMu HA JeaHMKe AOpaMoBa OXBaucHA
TONLKO OAHA BETBE MHOMIETHEND KAHMATHYECKOrO IHKIA.

2.4. Cpa3dp TEeMnepatTypsl BO3JAyXa H OCAJAKOB Ha CTaHUHH
Jlennuk AOpamMoBa ¥ APYrHX METEOPOJIOrHYeCKHX CTaHUMSX

Kak yxe ormeuanoce Buwe, Habmonenus Ha acaumke AOpamosa Ha-
wanuch ocensio 1967 r. m npomonxaiorcs, Takum obpazom, mouta 25
ner. OaHAakKo 3aMaHUMBO YUVIMHHMTH 3TOT pPajl KAK MOXHO JAaJjiblie BO
BPCMCHM HA3a[A, 4TO NO3BOJAWIO Obl PACCUHMTATH MHOIMOJICTHHE H3MCHEHMHS
bananca macce M auxaMmuky geaauka. [Ipsmoit myTh peumieHus 3ToH 3a-
AAYMM — TMOMCK CTAHUMH-AHAJNIONOB, HA KOTOPHX INOAOBHEC CYMME OCAAKOB
M CPCOHSY JIETHAS TEMNCPATYPA BO3AYXA MCHSIOTCY CHHXPOHHO ¢ aHa-
NOMHUMBMH JJCMEHTAMM HA JIEAHUKE.

C osroit peabio Onan paccumranb KObduuUMCATH KOoppensuuu g
X, v 0, na neanuke W Ha 25 craHuMsx — BCEX B ITOM pailoHe M

pacnonoxeHnnx Buiue 1 xm (taba. 2.6) [39]. Dra rabauua 6mna no-
CTpocHa no xoporkuMm |3-nerHum paaam, Ho BubOpouHas NpoBEpKa mno-
Kasana, uro ux yaauHeuwe a0 20 ner coxpaHser ONMCAHHHE HWXE 3a-
KOHOMEPHOCTH.

[TonmTka NOCTPOMTH 3aBUCHMOCTh KOMDHUMEHTOB KOppEensiiHu mAS
OCAAKOB OT BHICOTH CTAHUHMI HE yBEHYanach ycnexoM. [eACTBHTENHHO,
KaK HM3BECTHO, OONBLIOE 3HAYECHHE HMEET HE TOJIBKO BHLICOTA CTAHUMH,
HO ¥ ee nosoxecHue Ha mectHocTu [l141). [Ins Temnepatyps BO3AyXa
TaKas CBA3b, XOTh W HECKOJBKO pa3Mbitas, umeercs, Ecrecrsenso, mos-
XKHO CKa3aThcs M paccrogdHe Mexay crasumamu, OQHako nocrponTs
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KoabduumeHrsl KOppPessiuH rojossX CyMM OCankoB r,

M cpeauschi aemneli TeMneparypst BO3AYXa ry

Tabauya 2.6

Homep Cranums Bricora, kM r. e
CTAHLMH

1 Jleaunx AGpamosa 3,84 1,00 1.00
2 Jepgunx @epuenxo 4,17 0,71 0,95
J Kapakyns 3,93 0,06 0,77
4 Myprab 3.58 —0,04 0,92
5 Auaolcxkunii nepesan 3,38 0,50 0,91
6 Xabypaban 3,35 0,65 0,94
7 Capuitam 3,16 —0,14 0,82
8 Illaxpucranckuit nep. 3,14 0,63 0,91
) Hpxeurram 2,82 0,36 0,98
10 AnTbiHMa3ap 2,78 0,59 0,97
11 Jlepuux Cesepuosa 2,78 0,60 0,83
12 Hexays 2,56 0,71 0,95
13 HNapayr-Kypran 2,47 0,39 0,80
14 Knunkanasi 2,37 0,51 0,93
15 MaapyKesT 2,25 0,61 0,96
16 Hcxaupepxynn 2,20 0,49 0,95
17 MuHuykyp 2,12 0,67 0,82
I8 Xopor 2,08 0,52 0,96
19 Xaipapkan 1,97 0,61 0,65
20 Bycronaban 1,97 0,73 0,91
21 Jxeprurans 1,80 0,61 -
22 MNyawua 1,54 0,53 0,89
23 Fapm 1,32 0,71 0,88
15 Kanafixymb 1,28 0,75 0.88
26 Komcomonatan 1,26 0,78 0,75

Tabnuya 2.7

KoapdruMenTsl KOPPeNsiMH rOZOBNX CyMM OCAaxos u cpeaned serwed °
TEMMEPATYPE BOJAYXA ANS CTAHIAN, MMEIOUIMX JIMHHME psnsl nabmonenui

C‘l‘lllu,!rll Buicoma,

Tlop uauana Habmoxeuwit 3a

r

F

KM s 6
oCaaxamu Temnepartypof
BOAAYXA %
Jixmuaax 0,39 1882 1881 0,63 0,57
Tamkesr 0,48 1872 1878 0,54 0,52
AWamxan 0.48 1901 1901 0,67 0,68
Deprana 0,58 1881 1882 0,68 0,71
Camapxasin 0,73 1881 1880 0,41 0,65
Hapuw® 2,04 1891 1897 0,60 0,93
Xopor* 2,08 1899 1899 0,52 0,96
Mypra6® 3,58 1894 1894 —0,04 0,92

* UMEWTCE IMTEABHBIE MPONYCKH B HAGMOmeHmsx.

35



NPOCTPAHCTBEHHYIO KOPPE/SUMOHHYI (YHKUHMIO TAKKE HE YyAajolh.
CAMINKOM HEH30TPONHE HCCAEAYEMEBIE MO TEMNEPATYPbhl M OCAAKOB.

Ha puc. 2.6 npuseneHa xapra H30KOPPEJAT, NOCTPOCHHAS 1O AdHHBIM
tabn. 2.6. 3amerum, YTO AHANOrMYHBIH THOAXOR ObuUT MCHOAB3OBAH pAaHEC
8 pabore [22], ®O ee¢ aBTOPH, BO-TIEPBBIX, HC YKA3AJIH, KAKHE BE/IHUYNHH
OHH KOpPEAMpPOBAJH, @ BO-BTOPbIX, B MX PACTIOPSIKCHHMN MMEJIHCH AAHHLIC
mo sepauky AbGpamosa b 3a 7—38 xner. Hecmorps na BecbMa npm-
GEXKEHHBIL XapakTep nNpHBeAeHHoH Ha puc. 2.6 KapTH MOXHO OTMETHUTDH
caepyiomue ocobeHHOCTH:

— cncrema xpebros Ilerpa Ilepeoro m Akanemum Hayk cayxuT rpa-
Aumell MeXay s3ananHod M BocTOuHONW uwacramu Ilammpa;

— CHCTEMA W3OJIMHMN 7, BHTSHYTA HA HOro-sanag — HABCTPEdy BJ1A-

NOHECYIMM TIOTOKAM;

— KOPDEJASLHMS N0 OCAAKAM CYUIECTBEHHO HHXE, 4YeM N0 TeMmmnepd-
Type BO3NYXa;

— Hamwayuymyio cBasb co cranuued Jleaumk AGpamoBa nalOT BBHICO-
KOTOPHBIE CTAHUMH, PacnoJOXEHHBIE K 3amaay or HCro, u CT. Jlenunk
Depuenxo.

Mcxons 3 9T0r0 M JaHHHIX Tabn. 2.6, B KauecTse JyUWIECH penepHOM
crammmu mis nepuwoma ¢ 1934 r. moxer Gumre B3sT Jleamux Dequenxo
(mo 23-netwemy psmy r, = 0,715 rp = 0,95).

Ho mecbma samawumpo Gwuio Gut ,ydra rayoxe” so spemend. On-
HAKO BCE HEMHOMOUWC/AeHHBE ATuHHOpsaHHe crannuu CpeaHeit A3uM
[113] pacnoNoXeHH OuYEHb HHSKO M AANEKO OT jcauuka. B 1abn. 2.7
NpPWBEACHH 3HAYCHHUS r, W rp, PACCUMTAHHHE MO 23-JCTHHM psAaM

(1968—1990 rr.), ana Gmaoxkaimux crasumi. Kak BAaHO, N0 ocankam
H3 pOJIb PENEepoB MOryT NPETeHA0BaTh MOYTH HA PAaBHBIX CTAHIAH Ha-
pun, [Ixusak, Meprana, AHauxaH, 3 BHCOKHE SHAUEHMS 7, TIOKAIHBAIOT

MG BWCOKOropHHE crammuu Myprab, Hapms, Xopor. Oxnako Gena B
TOM, UTO BCE OHM MMEIOT SHAYMTENbHHIC Mepepwiebl Habmopenwn# B Oyp-
HEE nocaepesosounorHnie roawi, [losromy B KauecTse CAMHCTBEHHON
penepHOi JUIMHHOPSHON CTAHUUM B AAJIBHCHLICM 6ynem Gpare @eprany,
pabmonenus Ha Kortopoit seayrcs yxe Gonee 100 ser.

2.5. MHOrOJETHMI XOj, 3anbiIEHHOCTH ATMOCHepH

Bume MH OrFpaHMYMINCh DPACCMOTPEHHEM JIMIIbL ABYX BAXKHEHIUMX
UIS peXHUMAa JEAHWKOB 3JEMEHTOB KJIMMATa. 3aech Xe pevb noiaer eie
o OnHOM MONBITKE OUEHWTh MHOTOJCTHWH XOJ 3aIMBUIEHHOCTH aTMOCHEpHI
B OKDECTHOCTSX JeaHuKa. Paa npuumn aenaer oty 3aaady aKTyaNbHOH:
BO-TIEPBHIX, B MOC/ICAHHE TOAB C CAMBIX BHICOKMX TPHOYH 3ByuaT yTBEp-
XaeHusi, uyTo obmesienne ApanbCcKoro MOpS NpPHMBOAMT YyTh JIM HE K TViO-
SabHOMY YBE/IMHEHMIO KOMMYECTBA MbiAK B armocdepe; BO-BTODHIX, neii-
CTBATEAbHEN r100aNbHbI POCT 3aNbUICHHOCTH, BHAWMO, MOXHO BLISBHTH
8 Cpennelt A3um TONBKO B BBHICOKOIOpbE, TAK KaK BHM3y, HA PaBHHHAX
W B NMYCTHHNX, MHOMO MECTHBIX MCTOYHHMKOB MBUTH; B-TPETHHX, ¢dupuo-
Bsie¢ 0ONACTH TOPHHIX JEAHHMKOB ABANIOTCH, NMOXKAJYH, CAMHCTBEHHHMH
NPUPOAHHMH OOBEKTAMH, TAE KOHCEPBMPYETCS NMbUIb, BhMAjamomas B Te-
yeHue MHOIMX JeT, 0 ueM peub mnodiaer B rase 6.
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EcTecTBEHHNM CTAHJAPTHEIM METEOPOJOrMYECKHMM MOKA3aTe/NeM 3amnbi-
JIEHHOCTH atMocdepsl SBASETCS NOAOBOE YMCAO JHEH C NbUIbHOM MIION,
TaK Kak B miyOb ropHsix paioHOB nuuibHbie Oypu me npommkaior [58].
Heobxonumo OTMETHTH, YTO 3TOT MOKA3aTENb CYUIECTBEHHO 3ABHCHT OT
ksasmbukaunn wHabmonaresieil, Tak KaK B* OTAMYAE OT TAKHX, HaMpH-
MEp, 3JIEMEHTOB, KaK TeMnepatypa BO3JAyXa W ocanks, cyObekTuBeH. A
OTCIONA BBITEKACT, B YAaCTHOCTH, M €r0 HEAOCTATOMHAS HAJEXHOCThH NPH
MAJIOM 4YHCHE JAHEH CO MIJIoWh. -

MoXHO HCTIONB30BATh M JAPYIOH NMOKA3aTeAb: HE YHCJIO AHEH, a4 YHCIO
CIyYaeB MBUIBHOM MIVIH, TAK KaK IPH BTOPXEHHIX CHJIBHO 3aNbUICHHBIX
BO3AYHIHEIX MACC NBUTbHAS MP/Ia MOXKET OEePXaThCd HecKoabko axei. Ta-
Kas catyaums wabmoganach, sHanpumep, B 1971 r., xorma scero 3 cay-
uas mriel obecrreunsim ee Ha 23 cyrok. Kakoit M3 3rEx nokasarenei
Jyvime, CKasaTh TPYAHO, HO UHCJIO CJIyYacs OLEHMTH CYIIECTBCHHO CJIOX-
HCE, TAaK KAaX NPHXOAMTCH aHasmauposats Tabauuwm TM-1 wim cuHOn-
THUYECKHME KapThl, TOIZJA KAaK YMCI0 AHEH C NBLUIBHOH MIJIOH NMPHBOAMTCSH
8 ropasgo Gonee AOCTYNHBIX METEOPONIOrHYECKHX eXEMECHTYHMKAX.

MsBecTno, uTOo anBexkTHBHAS (NMPUHOCMMAS H3BHE) MBLIBHASN MIJa Ha
[lamup nonapaer ambo ¢ sanaza, w3 nycreib Cpeaueit Asun, aubo c
BOCTOKA, M3 nyctoHM Takjaa-Makasn. B nepsoM cyiyuae oHa nOgHHMACTCS
rAaBHeIM 0DpasoM B NMEPHOAB 3ANANMLIX W CEBEPO-3anajHBX XOJOAHBIX
sropxeunit. Mnorna nwas noguumaercs BBepx a0 S—O6 kM n 0ro-3a-
NagueEIMM ¥ 3aNagHBIMH BeTpaMu, OOBIYHBIMM HA ITHX BBHICOTAX NPH XO-
NOAHKX BTOPXCHHNX, MOXET OhiTh BHLIHECEHA B UCHTPANBHBIE PAHOHB
Tanep-Lans u [Tamupo-Anas [66]. Bo sTopom ciayuae meuib moaHHMMAa-
CTCH BO BPEMSI CEBCPHMX W YJbTPANONSPHBIX XOJMOAHBIX BTOPXEHHH B
nycreiaio Takna-MakaH, H3BECTHYIO CBOMMM XECTOKMMH MBLIbHBIMM Oy-
psimu, onucasusiME emie H, M. INpxesansckum u M. B, lNesuossim [13,
119]. Tlo muenmio B. A. Byraesa [13], unrencuenas mrna sa Bocrou-

wom ITammpe Bcerna cesizana ¢ nycreiHed Takna-Makan, Harasauii
Tabauya 2.8

Cpeanee MHOTOUICTHEE TOROBOC THCAO AHER M C MBLABHOW MTIAOR
HAa HEKOTOPHIX METCOCTANIIHAX

Crannus BuicoTa, xM n_cyr
Capsiram 3,16 ;.g
Hapayr-Kypran 2,47 .
Ilum d 0,36 55,2
Ansolcxmit nep. 3.37 2.1
Xabypaban 3.35 4.5

yprab 3.58 1.7

pM 1,32 20,1
Kyns6 0,60 22,5
Kanaftxymb 1,28 6.0
inmmmr é;; Ig;
Knasun-Mxap 2,22 9.9
Harmprym 3.54 8.5
Axca 3,14 14,8
Jlepnux ASpamosa 3,34 3,3

(F%
|



OpHMEP TAKONo Cay4as npoanaausuposadH s pabore [40]. Bouio 6w un-
TEPECHO BHINOAHHTL AHAJIOTHYHNI AHANK3 H IS KAKOro-aubyap ciyvas
BTOPXKCHHS CWIBHO 3anbUJICHHBX BO3AYIIHKWX MACC B BHCOKOMOPHBIE paii-
ol Cpepneli Asum ¢ 3anaza.

n(6)

25

20

5
n(a)

0 3 §
2

5=
! a

™ & - o .
1545 1955 1965 1375 13852,

Puc. 2.7. Xpononorwueckue rpapMxku CragkKeHHbX NO
CKONLIRIUHM TIHTHACTHAM WHMCEA JAHEH ¢ nNuuabHOi Mol 7 Ho
crasumax Jleguux Abpamosa (@) w JMapayr-Kypran (6).

Tabn. 2.8 naer npeacrasneHue O CPeHEM MHOIONCTHEM YHCAE AHEH
C NBUIBHOH MMION (n) Ha HeKoTOpwxX Mercocranumax I[Tamupo-Anas.
HuTepecHo CoOnOCTasuTh MHOONIETHUN XOX YHCAA NHEH ¢ MHALHON MIVION
n HA JICAHMKE M HA KaxkoH-Hubynp OGamanexauei mereocrasiguu. Ha
puac. 2.7 mOKA3aH XPOHOMOIMWECKMH XOI CIIAXCHHHX MO CKOJIb3MUHM
NITHACTKAM YHMCEN AHEH ¢ Mon Ha neaunke u cradumn [apayr-Kyp-
rad — Gmoxaiwmed B Anadickoit jonmse. Uro xe mm smaum? Bo-nep-
BHIX, H 9TO OYEHb BAXHO, B NOCIEAHHE MOAW HA oOeMX CTAaHUHAX HA-
Guoxaercs He pocT, @ yMEHbLICHUE 3ANBUICHHOCTH aTMocdepsi, MTO Mpo-
THBODEUHT IHPOKOBELIATE/IbHHM 3assacHnaM. Bo-sTopmix, ecam pac-
CMATpHBaTL niepuox HabumoneHuit Ha JNIEAHMKE, TO OTCYTCTBYET KOppeas-
(MY NAHHHX yKa3aunuoXx cranumit. [Ipuwumnns 3tromy MoryTt OHTB TAKOBR:
a) YHOMSHYTAS HEHAAEXHOCTh BHOPAHHOM MNOKA3aTENs 3aNbUIEHHOCTH,
B OCOOCHHOCTH B OTHOMEHMH ncaHuka AGpamosa; 6) BO MHOFMX CAyyasx
OBTE NPOHHKACT B ANANCKYI0 JOMIHY, HO HE AocTUraer GOabILMX BHICOT;
B) B NOAHHE MOryT AEHCTBOBATb MCCTHBIE MCTOUYHMKH nbLte, Mbl ckioH-
Hbh CUMTATE COpPABEAIHBOH TEpsylo npuuuHy. [eso0 B TOM, YTO 4MCAO
mae#t ¢ mraoht B Hapayr-Kyprane sHennoxo KOppesuMpyercs ¢ KOJAMUECT-
BOM NHUTH B NOJOBHX CAOSX JAGAHHKA, 0 ueMm Oyaer ckasawo B mase 6,

OTHM MH M 3aBEPIMM KPATKHH OUEPK KIMMATHYCCKHX YCIOBHIl, B
KOTOPDHIX HAXOAWTCH JICAHHK.
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I'JIABA 3
BAJIAHC MACCHI JIEJTHHUKA

ITyems cmompum om Me Ha Owubxu Opylux,
Ha cdenrannoe u Me codeaannoe OpyZumi,
HO HAG COCRAHMOC U Ke COCAGHRHOE UM CAMUM.

SJxaMmanana”

Basanc Macce -— BaXHelas XapakTEpPUCTHKA pEeXHMa JIEAHWKA.
Ero m3yueswe — OAHA M3 TIABHHX 3a7Aay, NOA KOTOPYIO OpraHM3y-
jorca Habmonenus B neanukosnix OGaccedtnax. Uncno mybGamkaumit, no-
CBSMICHHWX 9TOMY npeamery, Beauko. [ns nean. AGpamosa 3710
npexae Bcero pabora [88]. B neil noapo0HO ONMMCHBAIOTCH PE3YJ/IbTa-
T™H m3Mepermit 6ananca mMacce M ero KOMMNOHEHTOB 3a nepswie 8 Jer
pnabmonennit B Gacceline. K mHacrosiuieMy BpcMEHH psabi M3MEDEHHH
CYIECTBEHHO YANMHMAUCH, Obln BBHINOJIHCH PSA IKCMEPAMEHTOB, HAKOM-
jeH onuT m3Mepenuit m obobmenus noaeswx marepuanos, obGpaborka
JaHHEX ocymecTsaserca Ha DBM. D710 nos3songcT no-HOBOMY NOHOWTH
KO MHOTMM BONpocaM, pa3paboTarte METOAMKH H3MEPCHHS M pacuera
GanaHca Macchl, onHako Oe3 onucarenbHOM YacTH He 000HTHCE.

3.1. Bapuauun Oananca Maccei 3a TNepnoj H3MepeHun

B raba. 3.1 npeacrasneHnl pe3yabTaThl M3MCPCHHA roaoBOrO
yaeapEoro OazsaHca Maccsl B TIOBCPXHOCTHOM CJIOE A YACTH TMUIOIAAH
NEAHAKA, OXBAYECHHON DPIMBIMKU H3MEPCHUSIMHM. JTO O3HAYAET, YTO
36Ch HE YUTCHO WHOMALTPAUMOHHOC NHTAHME M HE PacCMaTPHUBAIOTCH
BEPXHME BHICOTHHE nosica (30HB), ¢ OpraHu3oBaTe HabmoACHUS He
npencrasasercs soaMoxuamM. Oanako, xkak Oyaer noka3aHo HHXE,
BHYTPEHHEE MHTAHWE B NEPEpAcYeTe Ha BeCh JEAHHK JIEXHT B mpe-
penax ownbku onpenenenus OanaHca Maccw, 4 HWIMECPCHUAMHA OXBa-
ueno 94 % nnomanm acasuka. Ilooromy npuseachunie B Tabamue
3HAYEHHS BTIOJHE JOCTOBEPHO XapakTepuayioT rofosoii OanaHc MaccH
BCEND NEAHMKA H €ro 4acTeu.

Kak suauo ®3 Tabamusl, W3MCPEHMSIMM OXBaucH HcOnaronpusiTHbIN
AIS CYLIECTBOBAHMS JIEHMKA mepuoa: 3a 23 roma TOabko Tpuxas 6a-
nanc maccw Owms monoxurescn. Cpennee sHauenue pasio —70 r/cm3.
ITO0 03HAYAEET, YTO EXEroaHasi MNOoTepPs MACChl JICAHHKOM COCT3B/sIA
17,5 mumn. v. Haubonsmme norepm npownsouwnan B 1977 w 1984 rr. w
cocraswin 40 m 46 MAH. T, COOTBETCTBCHHO. JTH 3HAUYCHMS CPABHHMB
¢ TONOBHM KOJHYECTBOM ocaakoB B Oacceitne B ueaom [88]! Cym-
MADHHE TOTEPH WMMEKOT OAMH TOPSAOK C MPOEKTHbBIMM oObeMaMM Kpyn-
newux Bopoxpasuanuwy Cpeaueit Asun. OCHOBHOW NPUYHHOH CTOJB
[UTAYCBHOMND COCTOSHHS SBAAIOTCH He0AaronpusTHHEC NOTOAHbIE YCIOBHS
— Masoe KOJWYECTBO OCAAKOB M BmiCOKasi Temncparypa sosayxa. 06

39



BHEMIOW — /W "onMuenhanwundjy

L6l Fe61 8L61 BL61 LLGT PE61 PR61 861 PE61 P861 ¥861 pe61 Toa
< b— < €0l— SIT— 82— QlE— SY¥— 61—  909— HHW
6961 6961 6961 6961 6961 6961 (A% 6961 L6l ZLOI rou
192 SEZ gLl 1l 69 91 B8 Wi~ K— ' 0%~ NN
8§ 19 LS LS vL L SL L 9 I8 03D
1N £6 OF 0 $6 . 990~ TN 808 - S0r— M — WAN
001 98 ¥S L 6L — OST— " 86— SIE— ¥OI— P5)— 'dD
LO1 66 SL 4 L e BN e N T ISE==t o §— ;. . 06— 0561
66 b6 . <L 0z SE =SSO AR L NR - 19€— 6861
vLI 8LI 91 9 BN e Y e Y T RS - R 5 il
61l 44! 9Tl €L 61 LT L WP e IR = Pie= " 1]
19 €T LR AR 1§ b Bl | o R 4 ¢ A 4 T 5 e I6v— 9861
¥ 19 (4% Bl ;i | R SR | e ) R e SR ]
0¢ i h— €01— SI1T—  S8LT— OlE— Sr— 61— 065— 861
8 001 LS 02 b = R ST I¥— €861
vL €6 OF 2 N I ! L R ) R R 1 BRSO 4 o R ]
91 OL1 ozl §9 e % e ] St N S O L S RN 4 e L ]
14 LS €l b el B Y G | Y ! Bl T e R ) Ko | Y
6 201 9L 61 L MBS 7 G £ G ¢ e NS | s Y con il ¥ ] A
(4 0 O 95 == 1 PSIeil STR - B 18 Bl 90D~ 8L61
61 ’i— OF, = ORI G A= N~ = - Ae— LG
45 ¥ P W R IR Y SE— - [6E— 9L6I
6 6€ 174 O =, 80 e B SO AT 9= 00— Sl
59 13 4 (A3 0 A2 oL | e R s Al | o R 10—  #L6I
sri ¥9 £ 6L " Wi R  WE— 96— 9r—  — Lls]
951 6EI L74 101 (A 0L L BRSO Tk
89 (4 1T 4 sl 4 € S W ] e | B o T Y (Y TR
6v1 174 ¥6 S€ Sl an SR < ol L ol | N ol 3
192 §€T A | 14| 69 91 $6.— 951 " A0k~ . W= §6]
651 4 41 Il 14 01 Sl P ANRET = 0BV~ . 6]

9y Sy vy £y Ty - P o'y 6't 8t LE
S 5 At o RGeS 3 SStolit a SESE i RS by SRRy RUNC I ST A e A Yoy
WX ‘100mME resdovHpy

T

,Eggnﬁx&!ﬂﬁ&iggsgﬂ

40



8, a/t:u-‘-‘
100 —

Jo-

=y L | | I ]
o -2 -f 0 ! 2 Ies

Puc. 3.1. 3Basucumocts rogosoro Oanamca MACCHE JEIHHKA
Afpamoea B, or unjexca noropmbix ycnosuit [ 5

Iudpst y TONEK — rofm.

aroM ceuperenscreyer puc. 3.1, Ha kxoropom noka3zaHa cBg3p Oananca

MACCH JISMHMKA C HMHAEKCOM NOTOAHKX YCIOBHMM . [, , BHUMCISCMBIM
6

I HEKOTOpPOro roga no <popmyne

A X—th __E..:._B.EE,
Iﬂ | JI ﬂﬂ

X
wopMa u cranpapraoe orknonenme (CKO); 6, ﬂw H 0y — CpenHas

nerHss rtemneparypa sosnyxa, ee wopma u CKO. Vpasmeamwe 3asu-
CHMOCTH HMEET BHJ

B, = 327-1I, -158

rue X, ch M 0, — CyMMAa OCAJKOB 33 IUAPIOTHYECKHMHA roN, HX

3necs eawnuia uaMepeHus 0anaHCA MACCH — r/coa. Koadpdmum-
eur xoppensumn pases — 0,83, '
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Bananc MacCcH BCEro JIEQHHKA M3MEpPIeTCHd CEXEMECSuHO, a A3bIKad
negHuka — jerom xaxasie 10 mue#. TIpumencaue OBM cpenano Bo3-
MOXHEM 00paloTky 31Ol ofwupHOoi uEpopMaumm (0 METOAMKE pac-
yetoB cM. pabory ([2]), w nosiBMAACh BOSMOXHOCTE CYAMTH TaKXkKe W
O BHYTPHTONOEBIX W3MeHeHusix Macce. Ha puc. 3.2 ma npumepe
1990 r. moxa3aH AOCTATOMHO THHAYHLIN BHYTPHIOAOBOH XOI YACJALHOMO
f6ananca Macchl BCEN0 JSAHHMKA M JABYX €r0 30H, OHa M3 KOTOPHIX
JIEXHT HA SSHIKE JIEAHMKA, a Apyras — B (buprosoi obnactu. BuaHo,

b ofen’
300~

@ W i,
200 - 5 ~5_

..-P""'F 2%
k' el ARG
DT ‘\

5 i
P
i) h'h \

-100 == [ LY
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t\tl
=2
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Puc. -3.2. Buyrpurogonoii xon ynmensHoro 6a-
nanca macck aeneuka. b s 1990 r. _

| — mech fmeaHMK, 2 ¥ 3 — BLICOTHBLIE 30HDI
3,6—3,7 u 4,4—4.,5 xM' COOTBETCTBEHHO.

YTO MHTEHCHBHOCTH HAKOIUIEHWS MACCH pEe3K0 OT/JIMYaeTcs OT HMHTEH
cuBHOocTH ee pacxona. C oxtabps mwo Ma¥ JeNHMK MEQIEHHO Hapas
MABAET MACCY, 3aT€M HAuYMHAECT OLICTPO TEpATh 3anace. YXe B KOHUE
aBrycTa Macca CrasBIUEr0 JibAa TNPEBHINAET MACCy OCTaTKa 3MMHCIO
CHEra BHIIS CHEroBOH rpaHwin. BuaeH TakXe CcABHr AATH MAKCHMyMa
cHerozanaca B upHOBOI 00sacTH OTHOCMTE/NIBHO $3bIKa JICAHHKA.

Teneps BKpaTUe pacCMOTPHUM MPOCTPAHCTBEHHHIC H3MEHCHUS. INox
gava GyaeM NOHMMAThL 33aBACUMOCTH YAEabHOro Ganamca b OT BHICC
Z, a Bapmaouu B fUIaHe obcyaMM B CIEGAYIOWIEM pasfene. O6nrunO
aHanM3upyeTcd pacnpenesienxe ronposoro basanca 1Mo BHCOTE — ;
namscoBas KpuBag. OAHAKO NpEXAe mnpocaenuM QopMupoBanue ee
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puyTpa ropa. Ha puc. 3.3 nokaszannl cBs3m b(z) HA 4YETHPE MOMCHTA
ppevens B 1990 r.. Ha KOHew SsHBApd, Mas, aBrycra W CeHTsOpd
(rogoBas). Kpussic RMEIOT XapakTepHBIM BHA: CPABHUTEJLHO NOJOIHME
no kpasM u Hauwbonee kpytne B cpegHeid uactu. C TeuenweM Bpe-
MCHH KApTHHA CraHOBUTCS BCe Oosnee usHoilt, O6uias xpyTM3Ha KpUBOH
YBEJIMUUBAETCA CHAuyaJia, 3UMOM, Sa CYET pasHHUB B AKKyMYJASLUHH,
3aTeM, JETOM, 34 CUeT pasHuiunsl B rtagEuu. He mcxkmoucro, 9ro
NACTE MAKCHUMANBHHLIX TrPagHEHTOB — 3T0 30HA MNPEHMYHMIECTBCHHONO
HAKOIUIEHHS CHera 3a cuer sBerposoro nepenoca. OaHAKO TOUHOCTH
umeronieiics mRGOPMAOWH HE NO3BOASET VBEPEHHO CyAMTh 00 HCTHH-
HBIX TIPAYMHAX, MOITOMY nepeilaeM K OOCYXICHMIO NAaHHLIX MO Togo-
BHM 3HAYCHUSIM. |

Ha puc. 3.4 nokasausl cpeanss MHoroseruss OanaHcoBas KpuBag
M VIS CpABHEHWS KpPHWBHE 33 IOAb C 3KCTPEMAJbHHMH 3HAYCHUSIMH

= | 1 1 | |
m&& 3.8 | 40 42 44 ZAM

Puc. 3.3. Hameseuue ypuesnHoro Oasanca Maccsi
nenHUKa b ¢ BRICOTON z B pasauwtHbie Mecsuni 1990 r.
i, 2, 3, w 4 — auBaps, MaH, aBrycr M CeH-

T6ps.

Gananca maccw. OHm nocrpoesn no aanHeM Tabn., 3.1, Baxso# xa-
PAKTEPMCTHKON XDHBOM CUMTAETCH IpajMeHT Ha BHCOTE (PUPHOBOH JIH-
HEH  Z,. On w=a3upBaercs sueprueci oneaecuenust [61] w onpeneaser

MHTEHCHBHOCTh MaccooOMena B jeanuke, OnHT NOKa3WBaeT, W 3T0 XO-
pomI0 BHMAHO W3 PHCYHK3, YTO 3aBHCHMOCTB b(z) AOCTATOYHO XOpOWIO
MOXHO ONMCATH NOJIMHOMOM BTOpOH creneHM. B uacTHOCTH, YpaBHCHHC
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Puc. 3.4. Hamenenwe roposoro ynensuoro 6a-
JlaHCR Maccel neamuuka b, ¢ shicoTolt (2).

I) cpenuee muorosnernee; 2) 1969 r.; 3) 1984 r.

CPEHEH MHOINONIETHEH XDWBOW NpM M3MEPEHMM BHICOTH B KHJIOMETPax
W 0anaHca Macchl B IrpaMMax HAa KBA[APATHHI CAHTHMETD WMeeT BHI{

b = —3372° + 3435z — 8528.

Torma pa  Buicore ¢upeoBoit smmmm (4,2 kM)  9b/ 9z =
= 604 r/(cM?. km). Buauenns SHEPTHH OJIEACHEHHS 33 OTAC/JBHBIE IO-
Abl, MOJNIYYEHHBIE AHAJIOrMuUEHLIM 00pasom, nmpusesesw B taba, 3.1. Us-
32 GonbINOil MEXronOBON HM3MEHYNBOCTH, BHAMMO, IS HANEKHOIO Ofl-
PENENCHHS CPEAHEr0 HEoOXOAMMBI JUIHTENbHHE H3MEepeHusd. Bouto Oul

O4CHb HMHTEPDECHO NPOAHANA3HPOBATE NPUUMHE Koaebasui %E (zd)) OT

rofia K TOAY M CPaBHUTh C TEOPETHUECKAMH NPEANOCHLIKAMH: C TEM,
KaK JO/KHA MEHATbCH PasHMLA rPAfMEHTOB AKKyMyasauuud u abasmm
(paBHas rpazuenty OasaHca) B pasnMUHBIE MO METEOYCHNOBHSM TOMHL

[levanvroe cocrosnue ¢ umancMpoBaHuWeM BAyKHM, YTO CTajA0 OCO-
OcHHO SBHHM B NOCTENHEE BPEMsi, NDUBOMUT K MOSBJICHUIO pasany-
HHX ,panAOHAAN3aTOpCKuX” mnpeatoxenns, OaHO M3 HMX TAKOBO: HA
JACAHHKE, WMCIOMEM IMHHBNA pan HaOmopeHwii, Pe3K0 COKpPAaTHTh KO-
JVYECTBO NYHKTOB HM3MEPEHHH, NPOAOJXUB HAOIIONEHHS TOMABKO B Ox-
HOM KaKkoW-TO TOYKE, BHICOTHOH 30He. BanaHc JNenHuKa 3aTem onpe-
ACJATE TO YCTAHOBJICHHHM HA HMCIOMIEMCH pSfe 3MIHPHUYECKHM 33-
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Tabauya 3.2
Marpunia xoadbdmnenros xoppeanuun (x100) anemenvos Tabn. 3.1

Ne 1 T 4 5 | 6 7 8 9 10 | 11

1 100, 25080 I VY 1 A A T L 68 S8 8
2 T AR Syt e [ T TR e s
3 100 O -8 B2 S& . 80 14 85 9
4 ' 100~ B B 8IS T
5 100000y ee 0k B B
O 100 94 95 9 84 98
7 TR R e
5 00 06
9 00 92 90
10 100 86
1 100

pHCHMMOCTSM. B cBS3m ¢ 3tuM paccmMorpuMm Taba. 3.2. B Hew nanm
koohhUIHEATH KOppeNsuHH CBSI3H YAEbHBIX 0aJaHCcOB B Pa3aHUHBIX
BHICOTHHX NOSICAX M BCEro JeaHuka apyr ¢ apyrom. Kaxk m caenosano
OXHMAATH, Camas mnuoxas ces3b ¢ GasascoM Maccw BCero Jieaunka (mo-
CAeHHSs KOJIOHKA) NPUXOAMTCH HA KpaHHE 30HBM -— CAUIIKOM Mana
ux mwiomaas. OTUETAHMBO BHAHO TaKXe, KaK YMEHbIIAETCH TECHOTA
CBS3H C YBEJIMYEHWEM MNpeBnilicHusi (M paccTosHus) MeXAy 30HaMH.
Iing nByx KpadHMx 30H KOI(pdHUMEHT KOppeasuuy paBeH BCEro-Ha-
scero 0,53. Opgsa w3 npuumH 3T0r0 — Kosiebanms OT rojAa K roay
yraa nakaosa Oanancoson kpusoii. HanGoaee sbicokue xoapduuueHTH
koppesisinmn ¢ 6anancoM MacCH BCEro JIEHWKA OTHOCATCS K CpenHed
uact anegamka (r = 0,99).

Kazanocs 6w, naes paGoraer. M Bce xe, Ha Haw B3risa, OT Hee
eieayer orkasatbcs. [IpM Takom mOAXOAE, H ITO OCHOBHOH apryMesT,
M Tepsem ueHHelmyio mHdopmanmioo o GanamcoBod KpPHBOH: TECHOTA
cpasell ¢ KpalHMMW 30HAMH OCTaBJseT Xeaath aywwero. Kpome Toro,
Ha BBHICOTY (DMPHOBOMN JMHUM TIPUXOAMTCH MAKCHMYM IJIOMAAHW JIEAHH-
ka. Wamenumsocts yzennnoro Oananca Macce B IUIaHE 34CCH MAKCH-
MauibHa (cM. Huxe). [lng HanexHoro onpeaesieHHs CpPEeAHEro npHxo-
ANTCS YCTAHABAHMBATG HAubo/bUICe KOJIMYCCTBO MYHKTOB HM3MEPEHHH.
(Ha wnamem neauuke Gosee S50 9% peek pacnogoxXeHO B TPEX 30HAX
» marepsase 4,0—4,3 xm.) Mm rayboko ybexnmenn, uTo noxobHas
JKOHOMWS HE onpasaaeT oxujaaemuix morepb. (Cseayer HCKaTe APYrHE
NyTH ONTHMH3ALMKM N3MepeHuid, o ueM Oyaer CKasaHO HHXE, HO
npexiae chopMyaupyeM TNOJYUYCHHBIE PE3Y.1bTaThi:

— HM3MEPEeHHSIMM HAa JIEAHMKE OXBAaueHa CTagusi €ro Jcrpajaumun,
3a 23 rona wamepeHuit 6anaHC Maccel TOJILKO TPHXIb Obil MOKOXKH-
resieH. EXErogHme noTepu Maccsl OJHONO JeaHuka npubamxaiorcs K
CYMME TOZOBBIX OCaAKoOB no Beed maomanu Gacceitna;

— obnapyxecna Oosbluasi MEXrofoBasi M3MEHYHBOCTH JHCPruM OJie-
JICHEHHS;

— Bnepskie NOayucHsl 0aNaHCOBHIE KPUBHIE 33 MNOJHHIC TOAOBRHIC
UKHKAB IS JUIMTEJBHOINO MNEPHOAA HM3MCPCHHH.
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3.2. OnTHMHIAUMA pA3MELEHMH NYHKTOB HM3MEpPeHHH

3, xodxa OGaaeovuwnsui! I MO coéem:
lipexgde uem C60i0 Muam Hauamse,
Ybeducs, Oydym caywams meba uru Hem:

Ecau wem, max we aywwe ab mebe npomoayame’

A. Ixamn |

OnTuManbHOE pasMElmenHe NyHKTOB u3aMepenuit Oananca maccel W
er0 KOMIOHEHTOB — AKTYyajJbHAS 3afaua nosieenx wusMmepcauil. OueHb
HHTEDECHHE pE3yJbTaTH B ITOM INUIAHE' MOJYy4YeHH astopammu palor
55, 105], HOo OHH KacawTCd AKKYMYJSUHH, 3 3[€Ch PEeYb NOHAET O

ce maccel, (Huxe nns u;}aTxucm NyHKT un3aMepennit Gananca
Macce OyneM HasHBaTh pPEHKON. -

Haubosee nonyaspanM cnocoboM PpasMEemeHHS pPEEK SBASI0TCS
nonepeyHsie M NpojoJbHbe npoduan. 10T CNOCod WUCHOAB3OBAJCS
NpAKTHYECKH BO BCEX ropHosennuxkosmx Oacceitmax B mepuox MU/,
NPAMEHSETCd W A0 CHX nop Ha OONBLIMHCTBE JAEAHMKOB, IHE e€e
COXpaHMAMuCHE u3MepeHus Oamanca Maccw. [lo noHSTHHM nNpAYKMHAM
Gosiee KOPPEKTHHM SBJSETCHS PaBHOMEPHOE pa3MelEeHHE pPeex o
IIOMAAM JEeAHMKA -— MeToA noJsel, B Teuenue asyx ner uaMepe-
uug Oananca macce B 30He abagsuum nepuuka AOpamMoBa BHTIONHS-
Auck mapamnensHo obfoumm cnocobamu. [loaromy y Hac wumeercs
BO3MOXHOCTD CpaBHMTh MeTox npodwiacil ¢ STANIOHHBIM PABHOMED-
HBIM.

17 38 39 37 38 3.9 znm

b Puc. 3.5. Mameneuwe roaosono yAenbHONO OGananca MAacCH JejjHiika
C BRICOTOR =X

a 1979 r; 6 1980 r.; I — pehxn pacnonoxess nO npodhuasm,
4 — peHxH pACIIONOMEHB! PABHOMEPHO N0 MNNOLIAAM JEAHHKA.
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Ha puc. 3.5 nmoxasanw comeuiennnie Ganancosmie xpusmie (b(z)),
W3MCPCHHBE pasjmuyHbiMH cnocobamm. Toukm nHa rpadmke noayyeHs
NyTeM OCPEAHEHAS M3MCPEHHHWX 3RaueHuit Oananca maccm no 100-
MCTPOBLIM HHTEpPBAJZIAM BHICOT s Mertoaa npodmaelt m no 50-mer-
pPOBHIM WHTEpBasiaM s Merona mnonei. Kax sugHo, ang oTaesnbHBX
BHICOT OTKJOHEHM# Besmkd. Cnoco® npodwmieit naer B menoM 3aphi-
IICHHBIC 3HAYEHAS ToAoBOro Gananca (UMC/IGHHO PABHBIE TASHUIO JBLAA
Ans 3TOW vacTA Jseanwka). IlppumHa maBepHSKa B HEAOYYeTe YCHIEH-
HOMO Tasuusd BAosb OOpPTOB JIEAHMKA.

Puc. 3.6. Murpaums cesonnoft cuerosoft rpanmis! HAa nenmxe  Abpamosa
nevom 1985 r.
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Puc. 3.7. Msonunum Oanauca MACCH! JENHHKA (r/om®. 1990 r.

Oanako, peanbHO OHEHHBAS BO3MOXHOCTH TASIHOJAOIHYECCKHX IKC-
negEuul, NPAEXOJHTCS KOHCTATHPOBATB, YTO KpadHe TPYAOCMKUA 3Ta-
NOHHMNK cnocob mM He nmo cwiaaMm. Hckmouenue CcoCrasasior Kpoxor-
Hue oObekTH, Hanpumep JeaHuukd Ypana, Kpome TOro, HEOXHAAHHO
0Xa3anoch, uro ommbku onpesencHus cpenmero ang obemx ofcyxna-
eMBX METOMHMK NPAKTHYECKH paBHE. 37107 (akT He B NOAL3Y METOAA
nonelt. Hrak, seobxomuMm MeToan, noadsoasiomme Oe3 yBeAMUCHHSHA
TPYRAOEMKOCTH a00MTHCE Xenaemol TowHOCTH u3Mmepesnwid., Huxe onm-
CaE BOIMOXHEN mNOAXOX K 2T10# npodueme.

B peayawrrare muoroierHux HaGmonenuli m o6paboTkM MaTepHasioB
MSMEpeHHEN Ha neAnHKe ObUiM OTMEYSHB ABA HMHTEPECHHX (axTa:

— B  PA3MYHHE rOAN , KOHTYPH CE30HHOH CHEroBOM TrpaHHIH
(CCI) noutH nosTOpsIOT APYr Apyra;

— H30AMHEH rogosoro 6anaHca Macch B LENIOM MPOCTHPAOTCH na-
paviensio xoutypam CCI. (Ilns npumepa Ha puc. 3.0 mokasaHo mno-
soxenue CCT Bma nosepxHocTH neaHuxka AOpamMoBa HA pasiHYHHC Aa-
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- . Puc. 3.8. Cpasucuwe cpennero bep
I (@), craEaaprHOro omuioleHMs op (6) W
10 }- s/ ownbxku onpejieaeHus CPEIHEro YAEAbHOMN
e/ o Gananca Sp (6) npu pasmemenMM peex
r no npohuasm M BIOAL CHErOBOA TIPAHM-
Libi. -
o ’eg o E;muug:lmpeum BCEX MEpEeMEH-
L/ | L Hoix — r/em”.
0 10 20 Jo s;'.p

v B 1985 r., a wa puc. 3.7 upusenesa kapra OajsaHca MaccH Jen-
maka 8 1990 r.). 3pecy He OyaeMm nepeuHCASTh NPHUMHB ITOrQ B~
JICHHS, @ NONWTAEMCS MCNONB3OBATH €0 JUIS peuieHus chopMyaupo-
BAHHOK 3aKauM.

Buii OpraEM3oBaH CAEGAYIOUIAN YMCACHHHH OJKcnepument. B Teue-
ume Tewioro nepuona Gananc maccw jaeaHuka ofwuHO m3aMepscrcs 4
pasa — exemecguno. M3 marepuanos 26 Takux CbeMok Obiv B~
Opanm peiikn, pacnosarasmmecs Baonb tekymmux monoxennin CCT.
Kpurepuem otfopa cayxXmia TOAMMHA (08 OCTABLICroCs 3HMHENO
CHera MM CAOS CTAasBmIEr0 K Jromy Bpemenn Jbna. OHa He AOJAXHA
6mna npeswmats 20 cM. BuuncleHdne N9 MNOAy4YeHHHX Bubopox
CpefHHE, CTAHAAPTH OTKJOHEHHHA W OWMOKA ONpEAENECHUS CPEAHEro ro-
posoro Gananca macce npuBeJeHH HA puc. 3.8 B CpaBHeHHMR C COOT-
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BETCTBYIOMIMMH CTATHCTHKAMH, pACCYHTAHHBIMM MO0 BCCM perkaMm, mo-

nasmuM B mETepsan (sucora CCIT 50 m).
Kak BHIHO, CPEfHME 3HAUCHWS TNPAKTHUCCKH oamnakose. Cramnap-

TH OTKJOHEHMII OT cpeaHero s peex, pacnonarasumxcs spons CCI,

B mojasagiomeM OO/BIIMHCTBE C/y4Yaes HAMHOTO MCHBME, UCM 14
peex Ha npodmasx. Ommbka onpeneseHusi CPEAHEro, TAKXe B OCHOB-

HOM 0Ka3anach MeHbHeN /19 HectranpaprsHoro cnocoba, xoTs uMCIo

peex, KOTOpHe yaaBanoch ,nabpats” smons CCT, 6buio MeHBIIE HHCIA
peek, TNONABIUMX B HMHTEPBa. '

Takum o00pasoM, cmocol pacCTaHOBKM peeKk BAOMb CHErOBOH rpa-.

HEIN nozsossier nubo NOBHCUTE TOUYHOCTH ONpeAeacHMs KOODAMHAT
GanaHcoBoil KpmBO#, MO0 YMEHBIINTHL TPYAO3ATPaThi, TAK KAaK UHLIO
OVHKTOB mn3MmepeHnit Oea ymepba nis TOYHOCTH MOXHO COKPATHTD.
AMOMHMM, ONHAKO, YTO BCE CKA3aHHOE Kacaercd 30HH abnaunm.
Mapkupyromnae csolictea CCI', BuaumoO, MOXHO HCNONL3OBATH H

NpH KapTHPOBaHMA TOAOBOro OajsaHca MACCH, BIOJAHE BEPOSITHO HX

NPEMEHEHME M IS ONTHMM3ALMM CHEroMepHmx pabor, 13 ¥ He TOJb-
KO Ha JeaHuke. PacnpenesieHue KOAHYECTBA CHEra mno MmiIomany rop-

200

Joo

Puc. 3.9, M3omMuvM MakcMMANbHON BbIcOTHl cHera (cM) Ha
nepauke AbGpamosa ® 1979 r.
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Bux OacceiinoB oramuaerca kpaitHed necrtporoit. B srux ycnoeusx omn-
penesicHMe CPEAHMX CHEro3anacoB Mo HOBOJIBHO pEOKOW CEeTH peek —
Kpatine cnoxuas 3anava. He wuckaoueno, uro ommbKy ONpeAcICHHS
CPEAHENO MOXHO CYI[ECTBEHHO YMEHBLIIATH, €CJIM YCTAHABJIMBATH PEHKH
secioit OGim3 cHeropol muauu. [lo kpaliHell Mepe, Kapra MakKCHMaJih-
HHX CHCNO3amacoB Ha S3BIKEC JICAHHKA MMEET MHOIN0 CXOOHBIX UepT C
kaprolt nonoxenuit CCIY, xak Buguo u3 puc. 3.9, rme ansa npuMepa
NOKA3aHH H3O0JMHHM BHCOTH CcHexHOro mnokposa B 1979 r. Ilpasna,
HEPABHOMEPHOCTDh 3AJICTaHMs CHEra HA NOBEPXHOCTH NOJAHHHONO JICHHHE-
Ka IOpasao MEHbIIE, YE€M HAa KDPYThIX M3PE3aHHHX CKJIOH3X IOPHHX
OacceiiHos. |

B nocnenume rogr B8 CAHUI'MHWM nmo wmuummaruse B. I'. Koxosa-
JIOB2 BHIMNONHEHH HCCJICAOBAHKUY BO3MOXHOCTH ONEPATHBHOW OIECHKH
rogosoro Bananca MaccH aegHukor B 0acceiHAX CPEHEAIUATCKHUX PEK.
Kak nokasano B pabore [76], Oanancosas KpuBas JNEAHWKA MOXET
6mTh paszbuTa HA ABE YACTH — IS 93BKA JEAHHKA ®W JUid QHPHOBON
obnacri, — Kaxpas M3, KOTOpHX BIOJHE YAOBJICTBOPHTEJHHO OMHUCH-
paerca npsamoit. EcrecTtseHHO, uYTO B 3TOM CAyuae yaeabHHI Oanasc
HA CpemEEll BBHICOTE 3THX MOpPMOJOrHUYECKMX 30H paBeH yaeabHoMy Oa-
naHcy Bcel coorsercrayiomielt obaactm. HMcxons m3 sroro B. I. Ko-
HOBAJIOBMM TPEIVIOKEHB CASAYIOMNE H3IMEPEHUS, KOTOPHE pPEeaJM3yIoT
manuonornyeckas askcnenuuua CAHMUI'MW. Ha mecth ROAHHHBIX
nenpnakax B Oacceiinax pek Cox, Uedapa n lllaxumapnan B paione
CpeAHHX BHCOT A3HIKOB YCTAHOBJIEHO [0 ABE PEeHKH, MO KOTOPHM pas
B IOJ B KOHIE nepuoga abnsuuu M3MEpdercs crampasue anaa. Kpome

Puc. 3.10. Hamenenuwe
xpaapatHueckoro orkaoneHns (CKO)
rofosoro yaensHoro bGananca MaccH
. NeIHMKAa ¢ BICOTOR I.

|
38 40 %2 “h ZaN 195? IT. COOTBETCTBEHHO.

1010, asposmayanvHo mamepsierca Bemicota CCI. Ecrecrsenso, 4o Ta-
kuM oOpasoM oueHusaercd rogoeoit 6asaHC MacCH HE BCENO JIENHHKA,
A ronsko obnacri abasuwm wam, no tepmuaosoruM O. 1. Illernoso#
[149], seaHMKOBHM CTOK, HO M STO BaXHGLIA pe3ysbTaT, OAHAKO HaNO
IPE3BO OLEHMBATH TOYHOCTh MOJIYYAEMBIX TaKuWM 00pa3oM [aHHHIX.
Kax pupso mu3 puc. 3.10, mamenumsocts yaenssoro Oananca Ha
aeai, ABpaMoBa OT TOMKH K TOYKE € OAHHAKOBHMH OTMETKAMH OYEHD
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BE/NXA, CTAHAAPTHOE OTKJIOHEHHE OT gpendero nocruraer S0 r/em®
Gosnee, npnm cpennem okono 40 r/cm”. Mm He BMOEM nNpUuMH, 1O
KOTOPHIM Ha NPYIMX AOJMHHBIX Jeauukax Analickoro xpefra xaprema
Onina 6w cymectenno wumoit, Ommbka onpemenenus cpemaero 6ananca
MacCchl E:Sem JAeannka AGpamMosa, MO HAMKMM OLEHKAM, HE NPEBHILAET
10 r/cm®. Ouesmmmo, Ha JeHMKaX, O KOTODHX WIET peub, TOU-
HOCTL onpenenennst 6anamca maccw B Touke Oyner B 4—5 pas Memb-
me, -— OCPEAHEHWE MNPOM3IBOAMUTCS NO HAHHBIM BCENC ABVX pEEK, a
BENb IPEACTOMT CAEAaTh pacueThl ANS BCENO $3HKA ASAHNKA. |

B cBssm ¢ oTHM, KONb CKOpPO TAakas TOYHOCTH orpepesieausa b B
TOYKE YCTPaMBAeT, TOPasfo NpeAnoOYTHTENIbHEe, BUAUMO, Obuio O yc~
TAHOBMThL PEHKH HAa KOHUE $3HKa M0 chenyiomyum npuumEam. Ha puc.
3.10 mnokazano pacnpesescHHME NO BHCOTE JIEAHMKA Ab6pamosa CKO
H3MECPEHHBIX 3HAa4YeHWH OanaHca Maccel nmo peiikam or cpeamero » 100-
METPOBOM BBICOTHOW 30HE. Kak BHAHO, WMEHHO B paifoHE CpeNHUX
BBICOT HabmonaeTcs MakcmMyMm ommboK. DTa KapTMHA MOBTODSETCS U3
rogpa B Ion, HﬂEMﬂTé;ﬂ Ha TO, YTO MAKCHMAJIbHAA AHCHIEPCHS TOROBBIX
AKKYMyJISinuM M abjasiuus OpuypoueHa K KpawHuM oTMerkam. Boa-
MOXHO, TAKME pacrpepciaeHust AUCNepcun cocrasasoumx b npweoasar
K €ro MaxkCMMaJbHOM W3MEHYMBOCTH B paioHe (DMpHOBON JWHUM.

Ecnru noxasannoe ma puc. 3.10 Tunuuso ans MONHHHBIX JEAHAKOB,
TO, PacrnoJiOXHMB pPEHKM HA KOHIE 93biKa JICAHWKA, 4 HE HA cpenHen
BRICOTE, MB C Gosipuwieli TOWHOCTBIO OLEHMM CpemHuil BazaHc A NyH-
KTOB HM3MepeHud m Tem Gonee mas Bceir obnactm abasuwm. [as 3moro
AOCTATOMHO BBHIMOMHUTD HMHTEprnoasuuio no Beicothi CCIY, a peanusy-
eMHi B HacTosuiee Bpems cmocob Tpebyer nasexolt SKCTPanosISIMH.
Ho, ¢ npyroit cropoHH, npu ycTAaHOBKE pPEEK HA KOHLE JEAHWKA BO3-
MOXHB TDYAHOCTH C MOCAaAKOW BEPTONETA M 3AEChH valle NpHaeTcs
nepebypaBaTh pekM M3-3a GOABILIONO TagHUA.

3.3. Hcnoab3oBaHue NAHHBIX O CE30HHOM CHEroBON TrpaHuie
A9 OLEHKM M OMepaTMBHOrO KOHTpoas OajaHca Macchl JeaHHMKa

M3BecTHO, 4TO MeXAy MAaKCHMANLHON BHICOTOM CHErOBOH rpaHMIELL

Zoo W TONOBHWM 0anaHCOM MacChl JEemHMKA B, CymecTByeT TecHas

CBA3b. MIMEs TaKkue CBA3H, MOXHO OCYIICCTBJISTH KOHTPOJAb 33 KOAE-
OanuMsMu Macchl JIENHMKOB NaXe AMCTAHLUOHHO — ¢ 6OpTa BEpTONETA,
no aspooro- miM KocMocHMMKam. OnHAKO A/ NMOCTPOGHMS CBYI3M He-
O0XOMMMBI MHOTOJIETHHE TOJICBHE pabOTHL.

B osrom oTHOmEHMHM BecbMa 3aMaHuMBA MAEH, BHABMHYTAR

M. B. Mwopreposeim [52] w ouen» akTMBHO paspabaThiBaeMasi ero mno-
caeposarensvu  [85, 99, 135, 136]. Cyrts ee B 3ameHe aprymeHTa H
Gysxuun oOCyXaaeMol CBS3M TEKYIIMMHM 3HAYCHUSIMH z. ¥ B, mn3~

MCPDCHHBIMH B TEUECHHE ONHOTO WIM HECKOJbKHMX CE30HOB abasuuu,
(Haxe nna xpaTtkocTs M roposoli 6anaHC Macchl JIEAHWKA ¥ MAKCH-
MaabHyio Beicory CCI' Gyaem HasbiBaTh rofioBbIMM BETMYMHAMH). B
KaueCTBE aprymMeHTa MHOrHa NpPEeAsaraercs pacCMATPHBATH NOMKD IUIO-
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WanM JIeAHAKA BHmE cHerosod rpasmus (AAR — accumulation area
ratio), XOTOpas ompejesdercs C noMompio rumncorpadmueckodt KpHBO
negauka no Beicore CCI. |

Unes ouenb sddexTnas, swroga or Takoro ycxopenms OeccropHa,
OAHAKO B MHOTOUMCJCHHBIX nyOAMKADHSAX HA 9Ty TEMY HAM HE
BCTpeuanach yGenuTeNbHAS NpPOBEPKA AOMYCTHMOCTH nonoGHON 3aMeHH.
[Moaromy nonpofyeM CAenaTh 3T0 HA HAMMHX JAAHHHX. Y HAC MMEIOTCH
CBEleHAS O TOIOBHX W TEKymHX 3Hauenmax Oajanca Macchl B BHCOTH
cHeroBo# rpammus 3a 23 m 13 ser coorsercreeHHo. MiMm m BOCHOAB-
syemca. llopsnok nposepku ObUT TaKHM:

1) cesase B(z) s3a kaxawit roj annpoOKCHMHPOBAJach CBOEH

napabonolf, Tak KakK npaMas AaeT MCEHbIIYIO TOYHOCTH, a4 CBH3b
B (AAR) — npsaMoii; |

2) nocne NOACTAHOBKH IOAOBMWX 3HaueHm# z, 1 AAR, B COOTBET-
CTBYIOIME YDABHEHMS oOnpeaensiack cpemnsis sa 23 roma ommnbxa
pacuera B

Wutepeceo 6wiio, TakXKe OLEGHATH pacnpefc/iCHHME YHCIA Caydyaes
no 3HaueHusM omubkm S, NMO3TOMY BHYHCIIOCE KOJAWYECTBO JIET, TO-

NABIMX B KAXAWNA W3 CAGIYIOWMX TPEX HMHTEPBAJIOB; - e Y - -
IS| < 15 » § > 15 r/cm®. Ycnosmas nonmycramas ommbka (15

r/cM®)  npunsta w3 caenyiomux  coobpaxenmii.  Cpepume
kpanparudeckue  omubkm  3asmcumocred  B(z,) u B(AAR)

NpAKTHYECKH ofAuHAKOBH u pasHn 14,3 m 15,0 r/cM”® COOTBETCTEEHHO.
Tabauya 3.3

Pacnpenesenne WHCAA Ciyu3es no 3wavyenusM ommOkm B cpeguas omubxa pacwera
S (r/cM?) ronosoro Gananca maccs aeunka AGpamosa

fon ApPryMenr.
Eos. AAR

Yucno cnyuaes B _wuurepsane| S |YUwcno cnywaes B wmtepsane| S

S<—-15||8|=15| $>15 S<—15||S| =15| §>15
1976 6 14 3 24,1 6 15 2 18,1
1977 5 14 4 15,2 6 14 3 17,0
1978 6 11 6 21,2 6 16 1 17,3
1979 5 15 3 22,4 2 15 6 20,4
1980 5 12 6 29,3 6 14 3 15,3
1982 2 12 9 39,6 4 16 3 15.2
1983 3 12 8 30,3 2 14 7 16,8
1985 2 12 9 36.7 2 14 7 21,5
1986 6 14 3 23,0 6 16 1 17.4
1987 1 i 11 47,1 1 3 19 58,0
1988 4 16 3 20,6 2 9 12 40,0
1989 5 12 6 27.4 6 16 1 16,6
1990 1 11 11 60,7 . 14 8 27,0
Cpemmee 4 13 6 30.6 4 14 5 23,1

n
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Pesonno 6wmi0 B Kauectse Kpurepus BuOpars 3sHauvenue 15 1/ e,

OTMeTuM TAKXE, YTO OAMHAKOBO I OOEHMX TrOAOBHIX CBA3CH H

p eACCHAE YHCAA JeT, NONaBHIMX B TPU 3aJaHHBIX HHTEpPBaJA
k@ — 5, 15 m 3 cayuas COOTBETCTBEHHO.

- Peaynwrarst nposepku npuBencHw B Tabn. 3.3. Kak BugHO, 0OA-

CTAHOBKA B KA4E€CTBE apryMenTa BesMuuMHHE AAR npeanouturenbHee,

YeM Zz,,, TAK Kak: a) CYMECTBeHHO MCHbIIE CPEAHSAN 34 BCC TOMNI

ommbka; 6) XOrd W HE3HAYMTENBHOE, HO Oonpiiee YHCT CAyuyaes no-
nano B murepsan |S| = 1§ r!cuz, YMEHBIIWIACE MaKCHMAJTBHAS
oummbxa. Caenyer ormeruts, 4t0 B cnyyae ¢ AAR MH mmMeeMm BO3-
MOXHOCTD MAeHTH(QUUHpOB2TH ,HeyAaunsie” roan. VMW OKa3anuch
1987 u 1988 rr. — cayuam ¢ MaKCuManbHeIM 3HauerweM B, m3 13-

neraedi subopkw, Koropyio ymamock Habpare (cm. Tabn. 3.1). Huaue
obcromT aeno ¢ 3asucuMmocTeio B (z..). Has mee Haunbosiee IJIOXUM

oKasanca Heuem He npumeuarensuoi 1990 r.

[IpuumMAa NPEANOYTHTENbHOCTH Hcnonb3oBanus AAR ofbssacasercd,
CKOpEe BCEro, XapakTepoM M3MEHCHHS IUIOMAM MOJMHHOIO JICAHHKA
¢ Buicorolt. OHO, Kak @ ana cosokynmHocTH JsegaukoB [32], wumeer
BHA HOPMAJIBHONO 3aKoHa pacnpeneneHus. IlosTromMy HMIMEHEHHS BHICO-
it CCI' B paltiore KpalHuX OTMETOK NPHBOAAT K FOpasfo MEHbLINM
gaMeHeHuaM nmaomazn Jgenuuka smme CCIN, ueM npu MUrpanuu
rpaRuUN B DafioHe cpemmux BuicoT. Pesyabrar — HEJIMHCHHOCThH CBSI3H
B(z,,) ® Oomemue ommOkm Ixcrpanonsuuu. Mimocrpaumesr Cckasan-

Horo cayxar pmc. 3.11 m 3.12. Ha mux nokasamm c#su Oanamca
MACCH C NEPEeYHCJICHHHMHM apryMEHTAMH W TpEMEps Haubonee yaad-
HHX ® HEYXAYHHX AannpoKCHMAaUWH NO TEKYIHM 3HAUCHHAM.

B uenoM wmrorm BHamei nposepku obHapexusaior. B camom nesne,
B 70 % cayuaes cpemnas omubkxa He mnpesncuna 20 r/cm®. Ilomus
O TOYHOCTH CBSI3M TONOBHMX 3HAuEHUH, TPyAHO Tpebosare OosbLIETO.
OuepunHo, uMes aaHuse HaOaropenn# 3a 2—3 ropga, MOXHO C €me
Gonbiedl CTENEHBI0 AOCTOBEPHOCTH OLICHMTb CBA3b TIOJOBHIX BEJIMYNH.
310 moATBEpXAAIOT NauHHe Tabn. 3.4. B Heli npusesens omubku
pacuera npM annpoKCHMANWNHM TOMOBOM CBS3H TCKYIMHMH SHAMCHHIMH
3a 2 rona. JIaHEmE HWXE AMATOHAIM TabnuOB OTHOCATCH X 3aBMCH-
moctn Oananca or emcorst CCIY, a Beine auaroHasd — K 3aBHCH-
moctt or AAR. U 3necs npemmymecTso npumcnenus AAR B KauecTse
ADFYMEHTA OYEBMAHO: pPE3K0 YMCHBIIHJINCh CPCAHSN H MAKCHMAJbHAS
nn:ml'ilr.:u,2 Gonee uem B 80 % xomOumauumit ommbka HE npeBHLIAET
20 r/cu™ [Jns mapuamra B(z,) 2roro ne nabmonaerce. Bosee Toro,

xkoMOMHANMS ABYX YAAUHHX JIET MOXET NPUBECTH K CHIXKEHMIO TOY-
HOCTH, Kak, Hanpamep, ais papuanta 1988—1983 rr.

IToaseneM HEKOTOPHIE MTOrH:

— HaubBONEE BHCOKME PE3YNbTATH 3aMEHH roAOBbX 3HaueHui ba-
nanca macce # Beicote CCI' TekymaMu 3HAUCHUIMH AOCTUraOTCH B
oA € OTPHUATEAbHHM O0ajlaHcOM MacCH, KOraa CHEropas rpaHAua
NOAHUMAETCE CYHICCTBEHHO BHINC (WPHOBOH JHHHM;
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~- B KAYECTBE apryMeHTa, OT KOTOporo 3asucuT Oananc Maccl,
cnepyer wucnonb3osath kxoadpmument obsacte akkymynaums AAR,
CBSSb B 3TOM CJIy4Yae annpokKCHMHPYETcs NPsSMOi,

M3 ckasaHmoOro ouyeBMAEH CHACAYIOWMA MOPSAOK OpPraHM3au¥l Ha-
Omonenwii Ha CETH OMOPHMX JACGNHMKOB: B TEUEHHME ONHOrO-ABYX JET
nepuopa absiouMM pErynspHO NPOM3BOAMTCY HM3MepeHHe 0asaHca Macchi
u Beicottt CCT' Ha smbpansom nepsmke. YuuTHBas OCOOEHHOCTH W3-
MCHECHHS CKOPDOCTH NOALEMA CHEroBO¥M JameMH (cM. raasy 4), opHeH-
THPOBOUYHAS YACTOTA M3MEDEHHI TAKOBA: B MIOHE — TPHXIH, B HIVIE,
aBrycre -— naBaxnsl, B ceHrabpe — opwH pas. Ha «aswike JsenHUKA
PCHKH CHEAYET YCTAHABIMBATE BAOJIG CHEIOBON rpaHMuIHl 1O Mepe ee
nonpema. Bemie CCI', summmo, moxuHO o6oliTHCh nNEpeHOCHHMM CHeE-
FOMEPHBIMH pPEHKAMH TIJIIOC NYHKT H3MEPeHMs IUJIOTHOCTH CHEra B
Kaxaoft u3 BHOpaHHBX BHCOTHHX 30H. Ilonyuennas takmm obOpasom
»IPANYHPOBOUHAS KpHBas  NO3BOJIHT B JaJIbHEHIUEM OCYWECTBASTh

8 a/cm?
200

100

~200 Puc. 3.11. 3aBuCHMOCT TONOBONO M Te-
kymmx Oanancos maccst nemumxa AlGpamosa
B or BmicoTel CHErOBOW rpaHMubl Z....
. : I—Hmmlﬁl;m.lgﬁuni—
J . TEKYIIME 3JHANCHHS 3A it IT. CO-
J 8 40 42 &5 S W oiutreTening.

KOHTPOJIB NOJOBBIX M TEKYINMX 3HAueHu# 6anaHca MaccH, JIEAHWKOBONO
CroKa u T. o,

[Tpepnoxenunit Merom moMuMo Gosiee BHICOKOW TOYHOCTH WMMEET
CenyIomue npemxmuma M0 CPAaBHEHMIO C MPAKTHKYCMBIM B HacTO-
smee spems B CAHWUI'MM w B apyrux opranmsaumsix:

-~ pemaer ropasno Oosee mMpPOKHE Kpyr 3amay;

~— BO3MOXCEH OMCTAHUMOHHHN BapuaHtr — c Oopra sepronera, mo
KOCMHYECKMM B a3pod)oToCHHMEKaM;
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Puc. 3.12. 3asHCHMOCTb TOAOBOINO M TEKYIMX
fanancos maccel nexpunxa AGpamosa B or momm
NACWIAAM JAEAHHXA BMUIE CHErOBOM rpaHHl(b
(AAR).

I — wmuoroneTHue pawnsle, 2 M J — TEKYy-
mue 3uauenus 3a 1982 u 1987 . coOTBEICTBEH-
HO.

— wMeer OGomemoe paspemesue no spemenn. Hanpamep, snonme
PCANBHO ONCHMBATH BHYTPWIONOBLIE MIMEHEHHS MacCH JICAHMKA, THA-
porpach ACEHMKOBOrO CTOKA,

— KAaK HH CTPAHHO, HTOrOBad TPYAOEMKOCTh €r0 MEHbIIE, C€CIH
YMECTh MHOFOJIETHEE NONB3OBAHHE CAUHOXAH TONYUYCHHOH CBI3LIO.

3.4. Pacuer Ganamca MACCH JieJHMKA
0 JAHALM O/MOKANWKHX METeOCTAHLUH

Fex Menee waxodun A uszsecmuld, mem Ooree Oopoxur
U NOALIOSARCH KAXOOuUMBM, mMeM MeHee 6vibupar:
ubo ne OCednwe, a Oozamvie usbupaom.

H. M. Kapamaus

PaccMOTpEHHHE B NpEXBAYIAX pasfesiax MeTons onpenencHus ba-
JAHCA MACCH JieMHWKAa TpelyloT MHONOJICTHHX H3MEpECHHM HAa HEM B
koHue 6anaHCOBONO IOAA WM MHOTOKDATHMX -~ B TEYEHHE MNEpaosa
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abnaumm (meropa M. B. Mioprepora). 3tu paboTh, ECTECTBEHHO, MO-
ryr OuTh BHOOAHEHH Jums HAa HeGoabmoMm uucne Jgeasuxos. Orcona
HOHATHA AKTYaJbHOCTh pa3paboTkiM TAKON  METOAMKHM, KOTOpAs OMHpa-
Jace OM aumb HA craHpaprtHyo uHbopmaumio. Mm cuwrtaem, uro 2Ta
3amaua B 3HAUMTENBHOM CTeneHn Obina pemena I. E. TraasupuebiM H
A, T. MomxwanM [34]. Ix meron noO3BOASIeT PACCUMTHIBATD TOHOBHIE
yaensHsie OanaHcsl HA cpeaHEd MHOroaerHeil BeicoTe (bUpHOBOM rpa-
HAOB JICAHHWKA IO CASOYIONMM JaHHBIM: '

— MHOIOJICTHHM psifaM TOJOBBIX CYMM OC3AKOB H CPEOHEN JIETHCH
TEMMEPATYPHl BO3AYXAa Ha OmAXalionx MeTeoCTaHUMIX;

— CpegHeH MHOIOJETHEH BHCOTE (DMPHOBOM rpaHMIH HA JCHHHKE,
onpenensieMoi Jo0bM KOCBEHHBIM criocofoM, Hanpumep MeromoM Ky-
POBCKOIO; 3

— CPENHEH MHOINOJIETHEH TEMIEpAType BO3AYXAa HAa 970 BRICOTE.
Ona, kak W3BECTHO, AOBOIBHO HANEXHO MOXET OHTL IKCTPANOAHUPO-
Bana qubo BBEPX OT KakoW-HuOyabL 6a30BON METEOCTAHUMH, DPACHIOIO=
KCHHOM HA BBICOTE Z;, 0O OT (PUKCHPOBAHHON BHICOTH, JId KOTOPOK

HMEIOTCS Kapthl 3710# Temmeparypm [47, 84, 139 m amp.):
0, = 6,(2) + y(z¢ - z5) + A, . (3.1};

3neck y — BEPTHKANBHAEIA TPAAMEHT TEMIIEPATYDP, KOTOPHI MOXHO
npuHATs paBEbiM —06,5 ‘C/xm [32, 153 u ap.}); A@ — 7ak Hase~
BACMBIil TEMNEPATYPHBIH CKauoK, HabniogacMuiii Tpm TEPEXOne C rpyH-
T?‘i ;ta MOBEPXHOCTh JEAHMKA M 3aBHCAIMHA OT pasMEpoB NOC/ESIHErND
[ * ]l‘ "

Ilpepnoxennas MeToauKa, Crporo roBops, pgaer He (asasc, a He-
KOTOPYIO BEAMYMHY, H3MEHMAWIIYIOCS OT rofa K TIoAy € HHM CHHX-
ponHo. HamomuuM, B uem cyTth Meromuku [34].

BaxuedmuM CcBOMCTBOM (DHPHOBOM rpaHHIB, ONPEAEASIOIAM TY
pOJib, KOTOPYIO OHA HrpaeT B IVISUMOJNOrHMH, SIBJASETCS pPABEHCTBO HA
HeH HyMO yaeabHOro Oananca Macchl JIEHHHKOB:

b(zg) = ak (z4) - ab(zy) = 0.

3mech ak m ab — COOTBETCTBEHHO YAGIBHBIE AKKYyMyaaums u a6-
nauusa. OueBHMAHO, YTO 3TO YCJOBME BEPHO M AAS CPegHEll MHOroaeT-
HEM BHICOTH TIPAHMUN OHTAHUS!

k(G = @b (). . Y

%1 yem 310 cpolictBo crepyiommm o0pasom: TonoByio abasumio.
(r/cM®) ¢ HexoTOpOA TOYHOCTBHIO PAaCCUMTAEM MO CPEAHEH JeTHel TeM-
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nepatype Bo3ayxa @, C nOMOLIBIO, HANMPUMEP, 3aBHCHMOCTH (84,
c. 96]

ab = 0,133(0, + 9,66)>%5 3.3)

[lycre Tenepsr MB HMEEM BHCOTY E¢, DACCUMTAHHYIO KaKHUM-IH00

KOCBeHHHIM cnocobom. Torna ¢ nomomsio vpasmemmit (3.1) m (3.3)
MOXHO HaliTH CpeAHIOI MHOroneTHiK abnasuuio HA 3tofl BBICOTE, A
yuHTHBas paBeHcTBO (3.2), W akkyMyasuuio. 3aMETHM, 4YTO MpPH 3TOM
ABTOMATHYECKH YUHMTHIBAETCS M KOHICHTPAUMS CHEra Ha JEAHHKE, H
[0 TBEPABX Ocaakos B obumei mx cymme, W apyrue gaxTopsi, BIAH-
JI0lHE HA aKKYMYJSUHIO,

Caepyiomuii BaXHHH @IAr TAKOB: CPEAHAA MHOTONCTHIS Ma

OCANKOB 3a ruaposornyeckmii rog Ha OasoBo#it Mercocranummu X(zg) wus-

pectHa (B panbHeiiieM GyaeMm BHpaxaTth ce HE B MM, a B r/cM?),
Honycrum, uto ormomenue aki(zy)/[X(z)l = ¢ — xoucranra i —

nomep ropa). OuesnaHO, B ITOM CAyYae €€ MOXHO JIEFKO HaNTH:
¢ = ak(z4)/1X (7))

Hamumem tenepy, ypaBHEHHE YAEAbHONO 0anaHca MAacCH JIEIHHKOB
IS BHCOTH Zg B i-M TOAy € YYCTOM NOJYMEHHHX COOTHOIICHHUA:

bi(zg) = ak;(Zg) — ab;(zg) =
= pX,(z) — 0,13300,. Zp) + 9,661%%, (3.4)

Hafinenusiit Takum oOpazom ynenpHni#t Ganasc MaccH JIEAHHKOB HA
cpemneit MHOrosietHed Beicore (upHOBOK rpaHnus OyaeM HA3LBaTh
unnekcom Oananca Ib. Ewe pas noauepkHeMm, 4TO 18 BHYUCICHUS
pebyerca mMerb TOABKO psn HaGnopewuét Ha 06asoBOM METEOCTAHUMH
peawuue X; w 0,; M CpeAHIO0 BHICOTY (DMPHOBOH rpandubl HAa JeA-

nuke. Taxkam oOpasom, HenocpencreBeHHnX HaOmoneHuit Ha snegHMKE
ne tpebyercs BooGuie.

Cepsesnoit npobnemoit apasiercss CHHXPOHHOCTE Kosefanmil ykasaH-
WX METEeO3NEMEHTOB HA OMOPHBIX METEOCTAHUHSX W Ra neauuke. C
HCK TIPSAMO CBH33aHA BO3MOXHOCTh MCHOAL30BAHMA ITHX AaHHeX. K
CuACTEIO, WCCnenoBadna Mmuorux asrtopos [18, 32, 160, 167, 170 u
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Ap.] nokasanu, YTO MEXIOAOBHE H3IMEHCHHS TEMNEPaTyphl BO3AyXa M
OCaZIKOB CHHXPOHHH s o0wnpHHX TeppurTopmii. Ho B TOo Xe Bpems

eTCd M [PYroe: MHOIA M HA OTHOCHTEIbHO ONH3KHX paccro-
SHHSX KOppeJSISiHS YKAasaHHHX DNOKasaresefi pesko YMEHbIAETCs, e
ONOpHAs METEOCTAHNMS HAXOAMTCH B NPEAropbixX, OCOOEHHO B KOTJIO-
puge [3, 16, 32 n np.]. 310 3arpyAHSEeT WCNOJbL30BAHME B KauyecTse
ONMOPHHX MHOMHMX ANMHHOPSAHHX Mereoctasumit Cpenpe#i Asmm,

Cnenaem HeCKONIBKO 3aMEUaAHHIN!

1. Tlo onpenenenmo, /b, — roposoit yaeabHHH 0anaHCc HA BHICOTE |
Zg, HO OyaeM HasHBaTh 2Ty BEAWYMHY MMEHHO WHIEKCOM, TaK Kak

npu BuBoae Bupaxenns (3.4) caesnaH psa AONYMICHHH: OTHOWEHHE
AKKyMYJISLHM Ha JNIEQHMKE K TONOBOM CyMMe OCaZKOB HA MCTEOCTaH-

OHH -— BEJIMYMHA DNOCTOSHHAS, KOHIECHTPAUNS OCAIKOB Ha JICAHHMKE
OOCTOSHHA H T. I

2. 3navenus [;, BHMHCJICHHHE N0 JAHHHM Kaxoi-1mbo MeTeocTaH-

OHMH, HHOINA COBEPIIEHHO HE XapaKTEpU3yIOT KJAMMATHUYECKME YCJIOBHS
Ha JIEAHEKE. D70 MPOMCXOANT B TeX CIyyadx, KOraa Ha JeAHHKE H
craBuMK KoneDaHus OCAAKOB M TEMMEPATYPH OT 1oAa K Ioay HECHH-
XPOHHH, HE CBsI3anbl Mexny cololt, m cranuusd HE MOXET CJAYXHTh
ONOpPHOM AIS HAAHHOIO JIEHHMKA.

3. EcrectBenno, xenarenbHO WHAEKC OanaHca paccuuThiBaATh 1O
NAHHLIM HE OAHON, a HECKO/IBKHMX MEeTEeOCTaHlMM.

4., Meroguka OTYaCTH ABTOMATHMUYECKH KOMMEHCHMPYET TNOrpeurHocTH,
00yC/IOBNIEHHBIE HETOMHOCTHIO PACYETa HEKOTOPHIX BXOAHLIX NAPAMCTPOB

(y, A u np.).

5. BaxHO OTMETHTBH, YTO pPaCCYMTHIBACTCS YAeAbHMI OasaHc Macchi
NEAHUKOB NS BHICOTH (DUPHOBOM IpaHHIIb, ONPEAICHHON KOCBCHHBIM
nyTeM, H TNOITOMY CBs3b mnapamerpa [, ¢ obwmm Oasamcom macch

JIEAHUKA MOXET HE NpPOXOAHTh YEpe3 Hauas0 KOoOpAMHAT,

Ha puc. 3.13 nokasana csgss OanaHca Maccs Jaeanuka AGpamosa
C HMHACKCOM [;, PacCUMTaHHBIM NO AAHHBIM pabmonennit wHa wmere-

ocraaumax Jlensuk AGpamosa m  Deprana. B nepsom cayuae xoad-
dumment xoppensumu pasen 0,88, Bo sropom = 0,71, Pan naGmo-
neaniit cocrasnser 21 rox (1968—1988 rr.). D10T PHEYNOK CBHACTEND-
CTBYET O CJAEAYIOMEM:

— xoTa cBu3b g cranuuu Jleguuk AGpamMoBA M Ayuwe, HO Jio-
cratouno Oonbuioft pa3bpoc Touex Ha puc. 3.13 6 rosopnr smbo o
Hepenpe3eHTaTuBHoCcTH cranuuu Jlepunk AGPAMOBA, PACHOJIOXKCHHOI!
Ha GOKOBOHl MOpeHe, VIS PEeXHMMAa JIGAHHKA, YTO MAJNOREpouTHO, smbo
0 HEJOCTATOYHO BHICOKONM TOYHOCTHM onpeaeacHus Oasamen macewm, [lei-

60




Befemt

N\ 200 7/

N .
L ] \ 0 .
% o
; '\:\\ f / 4
“ N H{-ﬂ# ;/" '.t
= \ 7/ .

L | LN

EESEY B TEoae | Eet IS, PP
Iyafem® 200 100 O <100 -200 ~-100 0 00 - 200 I, efem?

Puc. 3.13. Ceaas Gananca maccw nenumxa AGpamosa B ¢ wmpexcom
Gananca [, - paccumMTANHEBIM NO AaHHbM  MeteocTanumin Peprana (@) w
Jleaumx moea (0).

CTBHTEJIBHO, NOYTH BCE TOUKM, OTKJOHSIOWMECS BBEPX, OTHOCATCH K
nepsuiM rofaMm Habmonenwi Ha aeaguuke (1968—1973 rr.). 310 mMoOxer
OWTh CBS33HO WIM C CHCTEMATHUYECKHMM NOrPEIIHOCTAMH H3MEpPECHHMN
B TOT MEPHOJ, WiM C BAHSHHEM Ha pexum abusumy NOABMXKH Jed-
amka B 1972 r.;

— CBE3b OKA3HBAETCHd TNpHEeMAeMO AaXxe s TAKoH HHM3KOH Me-
reocrannuM, kak QPeprana (z5 = 0,58 km);

— paccuuransas meronoM Kyposckoro BeicoTa (MpPHOBON IpaHAIH
nepuuka AOpamosa (z; = 4,20 xM) npuMepio Ha 100 M Menbme

TOW OTMETKH, Iue yAeNbHu# 0anaHc Macchl JEeAHHMKA PaBeH CPEOHEMY
Ganancy Maccel BCEro JiEAHMKA (BHIDAXEHHOMY B CJIO€ BOAH). JTO
rMaBHAST NPHYMHA OTJHUMI NOCKegHero or uujaekca Oanauca;

— CpegHee MHOINOJIETHEE OTKJOHEHHME WMHIexkca Oananca, pacCyMTasH-
HOIO O nanﬂhm Meprann, or obmero Oananca Maccel JeaHHKa B
pasio 74 r/cm?,

Ha puc. 3.14 npusegen rpadmk MHONOJIETHUX M3MEHERHMH [, Ha

nenHuke AOpamoBa, pacCUMTAHHBIE MO TEMMEpaType BO3gyxa W ocaa-
kam B @Deprane. Kak noxkasmBaer Craxusamomas KpHBas, HAa4YWHAS
npamepro ¢ 1910 r. 3mavenms [, (a, cresosarenbHo, ¢ GonbmoN Be-

posTHOCTEIO M B) nocrenenso ymenpwaiorcs. [Ipaspa, Ha aroMm ¢ore
ecte Gosiee mam Menee GaronpuaTHHE IS JIEHWKA NEpHoja, HO 06-
mas TEHACHUMS TAKOBAa. 3aMeTuM, YTO YKA3aHHOC BHIIE OTKJIOHEHHE
I, or B cmecTMT BamM KpHBHE BHW3 Ha 3HaucHume 74 r/cm*
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Puc. 3.14. Xpouosormuecku#t xon muaexca 6ajiaHca Macch Jen-

unka AGpamosa [s, paccusmrammmfi no nammeiM cr. Qepraua.
I — excrogibie, 2 — CraaXeHwbie 3HAYEHHS.

3.5. Koppextuposka pacuera Banamca mMaccw
Mo JRAHHLIM O CTPYKTYpE (PUPHOBO-NEISHOH TOMLM
| B ODAacTH aKKyMyasSuMM JeaHMKa

mymmmmm.ummmr
APpubGEARIOMCR HA HUX HOBLE CHEXHNE Caow. Ecau
Ot mOXHO Obino nepewecmy cuu nocreduwue, mo Mul
yshaxu Out moeda Opesnocms Mupa wau, no Kpauwei
Mepe, dpesHOCMb CUX 20p.

H. M. Kapasmaun

Onncaunas » npenmaymem ‘pasnene METoaMKa NO3BOASET NPHMEPHO
paccumrate Ganamc maccw neanmka (MHAeKc GanaWca) Aaxe He Moce-
mas ero HH ‘pasy. Ouesmuno, 4TO NpUBACYEHHE KAKOH-TO HOMONHH-
TEJALHOH HHQOPMANMH NO3BONMT YTOYHMTH pacueTn. Ecam, HanpuMep,
HIMCDHTL GanakC B TEUCHHME oA WAM BYX, TO MOXHO BBECTH me-
pexonunit kospduument or /, Kk B u BocctaHoBMT psxy B Gosee

sanexso. Ho Bosmoxen emie oaun nyrs. B paGore [39] 6mn npen-
JAOXCH MCTOA MACHTH(MHKAIMH TOAOBHX CJIOEB B (DHPHOBOH TOIE.
Hcxonmot mudopmaumedt ana wero cayxar te xe TEMNEepaTypa BO3-
AyXa W OCAaKH HA MIHHHOPSAHOM METEOCTAHLUHH M, KPOME TOro, AaH-
HHE KEpHOBOro Oypenus win raybokoro wypdoBaHHS C BHAEICHHEM
NOJOBHX CAOCBE M H3MEPEHHEM HX BOAHOCTH.
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Ocuossas wupes cocromT B caeayiomeM. Ilycre MBl MOXEM npH-
MEPHO paccu¥TaTh TONOBHIE 6anaHce MACCH B TOYKE, IMIC TIOAYYEH
KEpH, 3KCTPanoaupys AaHHHE O TEMNEpaType M ocagkax ¢ 6as3oBmix
mereoctanuui. C aApyro#i CTOpOHBI, NMYCTb M3BECTHBI CHErosanac, ToJ-
mUHA W ro} O0pa3oBaHMS HECKOJBKHX TIONOBHIX CJIOEB WIM WX NaueK
3a psa Jaer. Toraa, CKOPpPEKTHMPOBAB NapaMeTpbl JKCTPANONHPYIOUNX
dbysxknui, MOXHO paccuuTaTh rouossie OajaHcsl 33 Bech NEPHOA pa-
OOTH ONOPHEIX METEOCTAHUMH M 10 HHM BOCCTAHOBHTE JATHDPOBKY
BCEX CJI0€B (PUPHOBO-JENSHOW TONWIM M NOJYYMTb KOPPEKTHPYIOUIME
koopduunenTH A8 SKCTPANOASUMH METEONAHHHIX CO CTAHUMNA B TOY-
Ky mypdosanus. _

[Tpumem, urTo rogoBast AKKyMyJasuus B pailoHe CKBaXHHH pasHa
ak; = ky- X(z), rae ky — Hen3BecTHHH KOpPPEKTHpYIOmME napa-
MeTp.

loposyio abasmmo BHOBbL Oymem paccuwTmiBath mo dopmyne (3.3),
ans wero Tpebyercss 3HAaTh CPEAHIOW JIETHIOK TEMIEPATYDPY BO3AYXa
BOAJIE CKBAXMHEI, KOTOpas, B CBOW ouecpeap, noayuaercs no dopmyne
(3.1). Hamu OGbuim MCOBITAHE ABA BAPHAHTA KOPPEKTHPOBKM abasimm.

1. MonbopomM BEPTHKANBLHONO IPANMEHTA TEMNEPATYPH ¥, HAYANbLHOE
JHAYEHHE XoToporo npmHsTO paBHeiMm —60,5 °C/km. Yrobm caenats
ypasgenne Oananca

5, = ak, — ab, 3.5)

JHHEHHHM OTHOCHTE/NIBHO KOPPEKTHPYIOIMX MNapaMeTpoB, Heobxoawmo
NpenBapuUTeNbHO AnHeapusosath ypasuenne (3.3). Cpenaem 910, pas-
JIOXKHB €r0 B Psii € TOYHOCTBHIO A0 NEPBON0O YiC€HA B OKPECTHOCTSX

TOYKH H.n = Fu — 6,5: Az, e 8, — cpeamee muOronersee 3uaye-
HHE CpEeAHEH JIeTHEW TEMOEepaTypsl BO3AYXAa HA ONOPHOW CTaHIUM,
Az — DpPEBHIICHHE YCThbA CKBAXWHBI HAA CTaHUMENR:

ab; = 0,133 @, +9,66)>%5 + 0,379 @, + 9,66)'3 @, - 7) =

= 0,133 (B, + 9,66)>% +0,379 @, + 9,66)"*° (8,; + yAz — 7).
IMonoxmM

a = 0,133 (@, +9,66)>% +0,379 @, +9,66)%°7_,

B = 0,379 @, + 9,66)'%.



Torpa

ab, = a +f (0 +yAz),
b = kX,(z) — « ~B (69 +rAz).

Mu TIOTY Y HUTH JHHEHHOe YPAaBHEHHE C ABYMS HEH3IBECTHHIMH KOp-
PCKTHPYIOIHMH mapaMerpaMua k, u y.

2. Tlycrs roposas abnauus swiuucnasercs no dopmyae (3.3) ¢ He-
KOTOPHM 3ajaHibiM y (Mbl npHHsum, uYto y = —0,5 ‘C/km), HO K
HCH BBOAMTCH nonpasounnill xoaddbuument 3; B srom cayuae umeem

b, = kX, (z) — 0,133k, (9,66 +aul-6,5¢:)=-ﬂ5. (3.6)

Pacuern nokasand, 4r0 3TOT MOC/ACHHWI BAPHAHT HAET HCCKO/IBKO
JAYHMIIHE PE3yJbTaTH, YeM KOPPEKTHPOBKa mo k; w y.

Mrax, mmeerca nsa HEH3secTHHX k; ¥ k, H, KpOME TOMO, HYXHO
paccuntars b, Cpenaem 310 s TEX 0B, KOTOPHE AOCTATOYHO Ha-

AEXHO MOXHO HaeHTMOMUMpoBAaTsE nNO CcrTparurpaduueckoMy paspesy
(bupHOBO-JICASHON TOMIM HAM KepHY. 3Aech BOSHHKAET €UIE OfHA

TPYAHOCTE: BEAb CHENO3anac N IIOTHOCTL ITHX COJNOEB CYIECTBCHHO

H3MCHWINCH BCJIGACTBHE BHYTPEHHEIO NHUTAHMS M OCejaHmd 3a nepuoa

or ofpasopanus cJog A0 Texkymero momeHra. CaepoBatenbHo, H
XOAHMMO BOCCTAHOBHTL TO 3HAUCHME CHEro3anaca KaXxuaoro onog, KOTo-
puft on mmen s momeHT obpasosamms (b). Ecam aro ynaerca (0 uem

peusr noitper muxe), TO, mpHpasHMBas b, m b, nonyuaem cuHCTeMY
JHHCHHBIX ypaBHEHUMN |

| 22 = kX;(z) — 0,133k; (9,66 +8,, - 5,552)1,35 9

apdiasidlEasEERERlaERdERE R e nnEREERREERResaEEIRERaansERERAR R GEsEENRERERERREARERREEREA

[bn = kX, (z) - 0,133k, (9,66 +0,, — ﬁis'h:)l.ﬂ.‘!

pemas KOTODYI0 METOAOM HAMMEHBIIMX KBajpartos, Haizem k; u k.
3aren, suas 0, m X,(z)), nerko monyuats b, 3a Bce roan, MO HHM

PacCUHTaTL MACCYy C/I0€B, YYTH BHYTPCHHCC NHTAHHC H OCEAaHME, M
pPe3yJbTATH CPaBHHTh CO CrpaTturpadued xepsa.

Cymecrsennoft npolsiemoit sBASETCE JATHPOBKA OTACABHBX penep-
HhMX C(JIOCB HJH HX DaucK. 3anaua 3HAYHTEABAO obiaeruaercd, eCid B
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(upHOBO-nENgHOI TOME ypaercs OOHAPYXHTh Kakue-HHMOYAL MapKu-
PYIOIIHE TIOPH3OHTH, HANDHMED CJAOH C MNOBHIUCHHKWM CONCPXAHHEM
HCKYCCTBEHHBIX PANHOAKTUBHLIX M30TONOB — CJIEAOB SACPHBIX MCIE-
ranuii B armochepe. HMcoxmounteabHo O6AAronpusTHHE YCNOBHS HME-
IOTCA B BYJIKAHHYECKHMX pPaHOHAX, IAE YAAETCA ONpPEAcINTh HECKOIBKO
navek rofosux ciaocs Jmbo no npocioikam mnemna [19], subo mno
PE3KHM HM3MCHEHWSM HEKOTOpHIX Xapakrepucruk amaa [165].

Kak creayer u3 BHUIEH3/IOXKEHHONO, NPEABAPUTENBHO HYXHO HAWTH
METOA pacuyeTa NEPBOHAYAMIBHONO CHEIN03anaca B IOAOBOM CJIOE — IO~
AOBOMO OCTATKA B COOTBETCTBYIOMICM AAHHOMY TOAOBOMY CJIOK TORY.
HccnenoBanuio M pacyeTy OCCAGHMS M BHYTPEHHEro nutaHus (upHO-
BOM TOMmM JleAHMKOB nocBsmes psa pabGor [7, 140, 147 m np.]. Ho
B HHUX CHEJIAHO HErJIaCHOE NONYUICHHE, YTO HA JACGAHUKE COXpAaHSEeTCH
Kax/ui rofosod cnoh. B arom caywae naoTHOCTE TOMNM MOHOTOHHO
pacTer ¢ rayOMHOW M, 3HA8 ITO pACNPEACACHHME, JErKO BOCCTAHOBHTH
CPENHIOK) HMHTEHCHBHOCTb yIUIOTHeHus ¢upHa. K coxanenuio, ycaoBus
OT/AC/IbHHX JIET MOrYT CWJIBHO OT/AMYAaThCa OT cpeanux. Kak nokasanu
MHOINOJIETHHE HcoenoBanus B raybokom wypde wa neanuke AbGpamosa
(cM. [88] u Tabn. 3.5), B OTAGABHBE IOABI ¢ MANLIM KOJMAYECTBOM
OCaZIKOB, HO TEMJIKIM JIETOM, MOXCT CTAHMBATh CpPasy HECKOABKO nOJO-
BHX CI0€B. 370 MPUBOAMT K BLHIXOAY HAa MOBEPXHOCTb MJOTHHIX CJIOEB,
4 MHOrAa ¥ sabAa W3 rayOmusi. Takum o6pasoM, pe3yabTaTH pPacyeToB
XAPAKTEPHCTHK BHYTpCHHEro nutanus Oyayr s Oonpuoff crenedd 3sa-
BUCETH OT TOMO, B KAKOM IOAY BHINOJIHEHBI OQHOPA30BbIC HAaOmMoOxeHHY.

Or uero 3aeucuT BHYTPCHHEE nNuTaHue B OorTgeabHEX caosx? Oue-
BUIHO, €r0 OnpejesasioT MOWHOCTH CNOA, CPEAHds TIOTHOCTE COCTAB-
NEIOMMX ero (MpHA M AbJa, 3anac XO0A0A3, HAKOMJIEHHOIO 33 3uMYy,
MOPHCTOCTL M CTPYKTYpa. Kpome TOro, OHO 3aBMCHT H OT KOJHYECTBEA
TAJIOA BOALI, NPOCAYUBAIOIIEHCE BHH3, 4 CYAS MO HMCIOWAMCA IHaH-
WhiM, W OT rayGmun 3aneranus caod. [locaeasee, BEpPOSTHO, BHIIBAHO
HEOMHOKPATHBIM 3aMEP3AHHEM W MPOrpeBOM BEPXHHX CJIOEB.

Pacuer BHYTDCHHEIO NMUTAHMS C yYeToM BCex Itux (AakTOpOB CNO-
XEH H, YTO rnasHoe, He obecneueH HaaexXHbiMH naHHuMH. Jlo aToit
NPpUYMHE MHB MNONMHTAJMCH HAWATH €ro 3aBHCHMOCTh JMIOB OT OZHONO
(pakTopa — MUIOTHOCTH p.

OGozrauum rogoBoe BHYTPEHHEE NHTAHHME, OTHECEHHOE K CHEroaa-

Wil =
nacy cyios, 4yepes 4 = W [roa-1], rae W, u W, , —
i
CHerosanacel cros B i-M M i + 1-m rogy. Hckomas 3aBHCHMOCTD
d = d(p) nonxeHa  yAOBAETBOPSTH _ ABYM  YCJAOBHSM: TpPH

p—=+0,38 -, anpup — 092 r/em® (norsocrs swpa), & — 0.
JTAM YCJIOBHSIM OTBEYAET MNPOCTOC YPAaBHCHHE:

d = p(%—l}" npe p>0 u u >0.
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Cornacso nanmmiM, nonyuyeHHaiM B mypdax sa nennmke AOpamosa,
p = 0235 u u = 3,0. Toncrasus 3TM 3HAUEHMS B [PUBEACHHOE
YPABHCHHEC MW BHINOJHHB NpPOCTHE npeodpazoBaHus, NONYYHM

Wisy = WiIl +0.235 (5%?_31—)31. | 38

e W Bupaxena B r/cM’, p — B r/om’.
Chenyiomm# sran — pacuer ocenaHus oy, T. €. YMEHbIICHHS TOJ-
IMAHKN C/OEB B OCHOBHOM InOA AeicTBMeM uX COOCTBEHHOW MacCHl H

h, - h
Maccw nexameit csepxy Toup. Ilyers 6, = : 5‘ s (m—-l).

me h, — TOMIIMHA C0f i-10 rojia. B mosieBHX YC/IOBHSAX BEIHUHHA
d; ompeaensercs, XaK NPaswio, CO 3HAYMTENHLHOA MOTPEMHOCTHIO, TaK
KaK IS PAacnojiOXCHHHX HE Yy CAMON MOBEPXHOCTH CJIOEB €€ 3Haue-

HAS Mane. ITO 3acTaBWa0, Hanpumep, astopos pabor [7, 131] npa-
HSTb €€ NOCTOSHHOMN.

Kaxercs oOueBMAHBIM, uTO fABa MaBHwX ¢akrTopa, onpeneasommx
CKOPOCTh OCENaHMs, — 370 MWIOTHOCTE PACCMATPHBAEMOIO CJIOS p H
HArpyska Ha umero W, T. €. Macca NAHHOIO M PaCTONOXCHHHMX BhHIIE

cnoes. Slcwo Takxe, uro npm p = 0,92 ocemanme npexpamacTcd.
OTHM YCJIOBHSM YAOBACTBOpHET cjaenaywomas QyHkoua:

dﬁ o pw;, (0,92 - p)*,

e p, 4, 7 — NapaMeTpH. YUHTHBAS HETOYHOCTb W3MEPEHHS J; M

MAJIOE YACAO 3KCNEPHMEHTANIBHBIX TOYEK, COKPATHM 4YHCJIO HEH3BECT-
HHX, monoxuB u = 7. Ilonasaysce TemMm Xxe Marepnanamm HaGmone-
Hult Ha JCAHWKE, yaasocs noaodpaTh MCKOMHE NapaMerphl:

- &, = 0,00088 [(0,92 —p) W,]"'ﬁ
AR
hiy = k{1 — 0,00088 [(0,92 —p) W,]u“}. 3.9

Envemups uaMepesns Te xe, uro ® B dopmyne (3.8).

Ing pacueroB MH B3gAHM Marepuansl rIyboxoro pdosanus wu
KepHOoBOro OypeHHs, BHNOAHEHHHX B (upHOBOIH oﬂnacr?nenﬂﬂua AG-

pamosa Ha Bmicore 4,41 kM (tabn. 3.5). Paccumraem b, mns noacra-
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HOBKM B cucremy ypassenuit (3.7) mas raybGokoro mypda u pacno-
NOXCHHON psgomM ¢ HuM Oyposoit ckpaxuHu. TaMm yaanoce Hanex-
HO Buaenauts caoi 1969 r. w e nauku — 1970—1971 u 1972—
1979 rr. (rabn. 3.6), npuuem, abnsuus nera 1978 r. ,cvena" He-

Tabauya 3.5
Craerosanac (nepsas CTpoxa, r/cM’) W CPEANsN ILIOTHOCTL (BTOpas ymlﬂf r/cu’)

POROBLIX CHOE8 MO AaunbiM Ralmogenn#t n rayboxom m
HA HMIOHB COOTBCTCTBYIOUMX JeT

Ton 1972 {1973  |1974 (1975 1976 11980
1979-80 207.5
0,460
1978-79 76,9
0,527
1977-78 -
1976-77 i
1975-76 110,8
: 0,399
1974-75 11,2 4 o
0,415
1973-74 106,5) 61,5 - L2
0,423 0,647
1972-73 174,9 el rie A o
ul414
1971-72 146,8 120.1 95,0 99,4 90,3 92,0
0,401 0,570 0,613 0.646 0,689 0,719
1970-71, 1969-70 72,5 74,2 75,9 78,7 80,9 88,6
0,579 0,598 0,617 0,644 0,663 0,738
1068-69 156,4 166,3 174,3 176.4 179,2 184,5
0,615 0,666 0,710 0,731 0,749 0,776
1967-68 155,0 156,0 156,2 1563 156,8 158,9
' 0,674 0,690 0,700 0,710 0,723 0,737
1966-67, 1965-66 49,9 49,9 50,6 51,4 51,5 52.5
0,674 0,684 0,703 0.724 0,725 0,751

0,739 0,752 0,761

CKOJIbKO NPEAIIECTBYIOIMAX IogoBuix cinoes, Pacuer ynanoch 3Hauu-
TEJABHO YNPOCTHTh, BO-NEPBHX, AONYCTHB, YTO CPEAMAA MHOMOJETHES
NAOTHOCTh FOAOBHX OCTATKOB B KOHuE nepuopa abnauum passa 0,53
r/cM?, a ClIENOBATEABHO, BOCCTAHABAMBAThH NPHULIOCH TOABKO TNEPBO-
HAYAJBHYIO TOMUAHY CJIOS, BO-BTOPHWX, NPEANonoxHs, yro W, Bo3pa-

Tabruya 3.6

Pacuer NEPBOHAYANBHONO CHEMO3ANACA NOAOBMX CAOCE M HX MA%EK

Tomw: ﬂnmunllu_m_mfﬂ_rw !uumh:_m_miu_m?nm_

1972—1979 274 168,9 297 157.4
1970—1971 120 88,6 138 73,1
1969 238 184,5 276 146,2
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Puc. 3.15. Conocramnenue MCTMHHONO (KOnOHKM A) W paccuMTaH-
-more (xonouxm B) paspesos upHopo-neasHol Toauy seaumka AbGpa-
MOBA B TOuxe kepuomoro Oypemms. |

Ha xosnoHkax npHBeficHbl IMOAbl, X KOTOPbIM OTHOCSTCA CNIOM, CJe-
B& OT KONOHOK A — raybuna ot nosepxsocTv, M; | — CUABHO,
2 — cpeaue- 1 3 — cnabo sarpu3HeHMbiil e, 4 — uMCTHIA Jiej.
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CTaJIa BO BpPEMEHH JIHHCHHO, T. €. YBCAWUMBAJIACh EXErNoAHO HA M0O-
CTOAHHYIO BesmuuHy W/n, rme n — BO3pacT paccMaTpuBacMoro CJIos.

B xauecrse penepumix Obsi BuOpansi 1o ocapkam cranuun Jlea-
auk ODepuenxo, exays m Tlapm, no temneparype — Jleannk @en-
uenko, [lexays m lllaxpucranckuit nep. Ucnoas3ys aanmepe nepeuuc-
JNCHHHX CTAHOWWA, MOXHO pAacCYMTaTh HHJEKCH O0ajaHCa HAYMHAR C

1934 r. — ropa wavana mabmopeHHl HA HHX, a4 CIEAOBATEABHO, BOC-
CTAHOBHTH CTpa HUECKYH KOJIOHKY ¢ 3roro roga. Hrak, reneps
MBI MMCEM BCe, 4YTOOW paccuurath kKoappuumentn k, W k, B Cucre-

me ypasHenuii (3.7). Ux suavenus oxasamuce papHnimu: Kk, = 2,13;
ky = 0,89. 3arem ¢ nomowmpio ypasnesns (3.6) onpenensinuce 3ma-
weRus b; M XapaxkTepucTMKM crpaturpadmueckoii xosonkm (tabn. 3.7).

Bocnonwrayemcs Tenepp NONYYEHHBIMH pE3YJIbTATAMH [ HACHTH-

H TONOBHX CJIOGB MO KepHy, noayuennomy B 1974 r. m no-
KazanHomy Ha puc. 3.15. Kax suguo w3 rtabn. 3.6, ans onpenencHus
napaMeTpoB k; u k, OhUIH WMCIONIL3OBAHH JAHHLIE BEPXHEH YACTH

KOJIOHKH A, COOTBETCTBYIOI[eH NEepuoAy HAKOMJICHUS, HAWMHAS C
1969 r. Uccnenyem teneps uyacte KepHa HHXE 3Toro o, IlpEmew,

YTO0 MOOOBHE CNOH -— 3ITO CJIOH HEW npocunﬁxauu FJHAUMTEJIBHOIO
sarpasaenus jpna. OueeMaHo, YTO Tenepb penepHbiMH MOTrYT KHUTh
B NEpBYyI0 ouepeab cnom Oonbmod pacyetHoilt Tommuean — 1958 wu

1954 rr. Jlerko HaxonuM COOTBETCTBYIOLIME MM MOIUHHLIE CJIOH B KEp-
He. OcransHoEe SCHO M3 PHCYHKA. ‘

Ormerum cnepyiommii dakT: cornacHo pacueram (cM. Tabn. 37),
cyMMmapHsiif 6aranc Macce B gaHHOH TOYke Obi orpuuarenen mo 1944
r. mo kpanuueir mepe ¢ 1935 r. B xepue sroMy nepuomy COOTBETCT-
BYET NOAYMETPOBAN NPOCJAOHKA CHABHO 3arpsa3HeHHOr0 jabaa. AHAH3
METeoOpOIOrHuecKuX aaunbix cradumn Jlennuxk PDexueHko nokKaswBaer,
410, AckcTBHTENBHO, neproa ¢ cepeanusl 30-x a0 cepegunm 40-x ro-
nos OeUT oueHer TenanM U ManosogHmM. Cepus HeGJaronpASTHHX AET
aMena Mmecro tTakxe ¢ 1975 r., uto noaTREpXIAAETCHS M NPAMBIMH Me-
reopostormyeckumy  Habmopenusimun, Kcramn, C, I1. Yepranos, 3umo-
Basumit B Havane 40-x rogmos ma Jlenunke Peguenxo, CBHACTENBCT-
Byer ¥ o0 orcrymaHmm B 3TO BpeMs TeaAa JNEAHMKA OT pMreis, Ha
m1pou crour Mmereocranuua [101].

akuM o0pasoM, NpeAoXEeH METOx, no3Bojasiomui caeaars OGonee
HANCKHON HACHTHOUKALNMIO IOJOBHX CJ0EB N0 KEPHAM, [OJYYEHHBIM
Ha Termnx nenHukax. [Ipu ero paspaborke Owmui caenan psa gony-
mCHHA, OCHOBHBIE JBA H3 KOTOPHIX TAKOBH:

— ucnosb3oBanue opmyau (3.3) ang pacuera abnsumu. Kak or-
MEUANOCh BHIIE, BAXHO, 4ToOM Owina npsmas 3aBucEMocTe ab(f ), a

B pacyerax OHa ABTOMATHYECKM KOPPEKTHPYETCH ISMIMPHUYECKHM napa-

— npumeHenne dopmya (3.8) m (3.9) npas pacuera oceaaHHs
¢upHOBOM TOINM W BHYTpeHHero nutaHus. EcrecTBeHHO, uYTO OHHM
npacnocobneHN raaBEbiM o0pazom g Jgeaunka AbGpamosa, xorg uX
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CTpykTypa (a He kKoadduumenTn) ponxHa OwuTh eAWMHOH JUIS BCEX
aeanukos. Ho, Bo-mepsmix, ocepanue moxer Outh B nepsoM npubam-
XCHHH NPHHATO MNOCTOSHHBIM, BO-BTOPHX, Hauboapwee piugaune owmb-
KM 9THX (OpMysn OKasbiBAIOT HA pacueTsl Ans BepxHell uwactu dup-
HOBO-JICASIHOH TO/MmM, CPopMupopaBmeics 33 HECKOALKO TNpPEAlECTBY-
omux Oypenno ser. Ecaim umelorcs Gonee rayBGoxue penepume ro-
PH3OHTM, TO BKaax 3tux dopmyn B ommbKy pacyeros mnajgaer.
TPETBHX, BHYTPCHHEC NHTAHME MOXHO pPAacCYHATATD M JADYrHMH H3BeE-
CTHRIMH MeTonamu. B 3axsmouenne oTrMeTHM, YTO 3TH ABA AONYIUCHHS
B 3HAYMTEJBHOH CTEMNEHHM KOMMEHCHPYIOTCS METONMKON mnoxbopa mnapa-
McTpoB k, H K,.

W, nakomen, nocneasee. Pe3ynbTaTel MOXHO YTOUHHTH, BHIIOJHHB
€e OAHY HTCPAnMIO CaeaylommM o0pasoM: B KauecTse H3BecTHHX Oe-
PyTCs CHErosamacsl TOJOBBIX CJ/IOEB HIM HMX MNauYex, BO3PacT KOTOPHIX
upeHTadUUEpOBAaH HA mepsoM ware. Mm He nenanm 9TOT0, TAK Kak,
cyas no puc. 3.15, B 3roM me Omno meobxomumocTH — uaeHTHDER-
Kanus BHTOJHEHA YXE BEChMa HaNEXHO.

Onncannas BHIIE METOAMKA NO3BOJASET CYIMECTBEHHO YTOYHHTH
ynesbHHN rogosoi Ganamc B Touke, rae smmoaneHo OGypenme. Ecre-
CTBEHHO, I3TH 3HAUYEHHA NO/IXKHH OHTH CroppesnpoBaHn ¢ 0(anaHcom
MACCH BCCrO JICAHWKA 3HAYMTENIBHO Jyuine, 4eMm [, pacCUMTaHHBIH

TONLKO MO METCONAHHHIM JNANEKHX CTAHLMH.
ITEM MBI 3aBEPIIAEM ONHMCAHME PE3yAbTATOB MCCAenoBaumil Ganau-
ca maccu saepHMka AGpamMoBa M METOAOB, NMOJYYCHHHX HA €r0 OCHOBE.



[JIABA 4
©®OPMHPOBAHHME U PACYET CTOKA

— B camosape, u 6 cmaxawue,
H 8 kyawiune, u 8 ecpaghune
Bca eoda w3 xpana.
— He pasbei cmaxkana.
— A eodonpoaod
I'de
aody
bepem?

0. Maugensinram

Pupponornueckast ponb JIETHHKOB CTANa OYEBHAHOH NpH H3YUCHUH
CTOKA peK, B OacceliHax KOTOpHX wuMeeTcs ojenacHeume. Ilnosepamm
TaKuM uccnenoBauui B Cpennesi Asnmu 6uau 3. M. Oupaexom,
JI. K. Nasunos, H. JI. Kopxenesckuit, 3arem B 310if obnactu pa-
Gorasm MHOrEE wuccaemoBaTesM, HO Hambonbmmi Biolan Buecom O. IL
[iernmosa [149] = B, JI. Hlyaery [146].

[lepeuncnnM oCHOBHEE OCOBEHHOCTH CTOKA € JMEAHNKOB:

— CTOK C JICAHHKOB HMMEET ApKO BHIPAXEHHBIH XapakTepHuiii ro-
AOBOH XOA C MAKCHMYMOM B HION€ — aBLYCTC, KOTAA TOCTYIUIEHHE
BOABI 32 CYET TA9HWA CE30HHOINO CHEra WM Joxuacit Ha Oosbiuelt uacTi
repputopud Cpenseit Asum npekpamaercs. 310 ONpeaesigeT OrpoMHYIO
pPONb JNEAHMKOB NAJIss HpPPHraluu, oco0EHHO HA HE3aperyJUpOBAHHHIX
BOIOTOKAX;

— OTHOCHTEJIGHWH BKJAA JICAHUKOBOIO NHTAHMSA . CYUICCTBEHHO M3-
MEHSETCH IO JJIMHE pPEKH, YBETHYMBAfCh C NOABEMOM B TOpH. 3Ha-
YeHHe groro (pakra Bece Oosee BO3PACTACT MO MEPC XOIFHCTBEHHONO
OCBOCHHME BHCOKOIOPHS.

H3noxeHHOe roBOpHT O HEOOXOAMMOCTH H3YMCHHMA NPOLECcoB (hop-
MHDOBAHMS CTOKA M pa3paboTkm METONOB €ro pacyeTa M nporHo3a.
MMoppobumii wepeuenb AOCTHrHYTHX B 3TOH OGMACTH pE3yJbTATOB
obobmen I, H. lonybepmm [44]. -

ECTECTBEHHO, WTO H3YYCHHE JEAHMKOBONO CTOKA OBUIO OZHOM M3
IMaBHEIX 3ajau pabor Ha nennmke AOpamoBa, Tem Ooaee, uro 6asa
opranusoBaHa CAHUTMMW — onsaM M3 HHCTHMTYTOB CHCTEMH THJpO-
METCYyXOn. 3/ech HET BO3MOXHOCTM H3JOXKHTh BCe, uTO OHAO che-
JIAHO B 3TOM HANPABJICHWH, NO3TOMY HMXE NpUBOASTCY Haubosice HH-
TEPECHME, N0 HaUIeMy MHEHHIO, pe3yabrate, Ha ocranpime paboru
B TEKCTE NAHW CCBUIKH,
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4.1. BO3MOXHOCTH NpPHMEHEeHWd JAHMHelHOH 0AHO00BLEMHOH MOneNH
dhopMUpOBAHKH JIEIHHKOBOr0 CTOKA

Brionne ecTrecTBEHHO, UTO VIS pacueTra JEAHHUKOBOIO CTOKA MpHME-
HAIOTCH TE Xe cnocoOn, uro M JAsS CTOKA C ropHeix peunsix Oac-
CeHOB H, B NEPBYIO OdEpeab, nmpocredimast opHcobbemuas mopeas (o
repuunonornu 0. M. Heumcora [49]). [IpewmyuiecTBo 310 MOgenu
COCTOMT B TOM, 4TO (DH3WYCCKHIl CMBICT €€ NapaMeTpoB MOXET ORTh
ACBOABHO NpocTo uaeHTH(hUOUPOBaH, a 5TO CylecTBeHHO ofneruyaer
HX HCCIENOBAHNE B 3aBACHMOCTH OT PA3JHUYHLIX NPHPOJHHX (PakTOpOB
U Bpemenu. [losToMy MH W HAauyHEM C TAaKHX MOAENCH.

Ecmi paccMaTpuBATh NEAHUK KAK CHCTEMY, BBIXOHAOM W3 KOTOpPOH
ABNAETCS CTOK, TC (mpW NpoOUYMX PaBHHX VCAOBHAX) Mepa €€ Hend-
HEMHOCTH 3ABMCHT OT TOND, YTO NPHHATH 332 BXOA. EcCaM B34Th, Ha-
npuMep, TEMIIEPAaTypy BO3AYXA WAM OCaJKH, TO ANS CKOIbKO-HUOYNb
DPOACIKHTENEHONO , OTPE3KA BPEMEHM OXMAAThH JNWHEHHOCTH HE HNPHXO-
nurca. Bxomayio senmuuny Heobxoaumo npeobpaszosate TaK, YTOOH
OHA OMUCHIBANA NOCTYNJIEHUE BOAB B CHCTEMY OAHUM umcjioM. B Ha-
MEM TNPUMEPE ciaeayer npeodpasoBaTh TEMNEPATypy B CYMMapHOE IS
BCEIO JIieNHWKA TasHHe (IUIoc Xuakue ocaaku [96]).

Hna pacuera cyrouHoro rasgHist Hamu Owin  ucnonp3oBaHu  dop-
MYJIbi, MOJYUYEHHBIE HA MATCPUANAX HEnoCpeRcTBeHHBIX Habmoxenui
Ha siegHHkax Afpamosa u Llewrpambumit Tywokcy ([73]):

ans gepauka AOGpamosa

s gt 0,690 +2,70 npu 68> — 3,9 °C,
10 npu 6 < - 3,92 °C;

aas neanuka Ilenrpansnnit Tyioxcy

G2 0,600 +0,40 mpm 6> - 0,7 °C,
i npu 0 = - 0,7 °C;

rne ab — wuHTeHCHBHOCTh abnsumu, cm/cyr; 6 — cpenHss CyTOYHas
TEMIEPATYpa BO3NYXA.
Cyrounoe mnocTymjicHHE BONM B JICOHMKH ¢, PacCUMTHIBANOCH MO

opmysie

0,116 <«
= T F Eﬁ'abi*

1 =1

me _fl. —- [IOIIAAL BRICOTHHX 30H JIEAHHKOB, mz: JF?;II — obmias WwIoIAkb

JERHUKOB, KMZ; M — UYHCAO BHCOTHHX 30H.

B mpocTefiuMx ORHOOOBEMHBIX MOJE/SIX MOCTYIVIEHHE ¢, M CTOK ¢
CBA3AHN CHENYIOUWHAM YPABHECHHEM:
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aq =
Tfit + q k- g, (4.1)

3necs k — xoaddunuent nepemaun (8B Hamem cayuae — Koab-
duumenT croxa); 7 — NOCTOSHHAS BPEMEHW, XapakTEepH3yowas CKO-
POCTh YMEHBIIGHHMSI pacxoga NpH OTCYTCTBHH nocTymiexws. Kak nssecr-
Ho [96], B ocHOBE 3TOii MONEAM NEXAT [ABA OCHOBHBIX JOMYHICHMSE

1) u3amenenne obmema Boam W, conepxaumeiica B Oaccedine (ea-
HHMKE), ONpEeNensieTcs CACAYIOUHM BhiPAXKCHHCM!

dw
g Pl P S

e r — MOTEepH Ha NONOJIHEHWE MOA3SCMHBIX BOJ, HE BHIKJAWHHBAIOIIMXCH
[0 3aMHKJIONICIO CTBOPA, M HA HCNAPCHHE, €M MOCIEAHEE HE YHTEHO
npu pacueTe gp;

2) CToKk M norepnm nponopuuoHanbHm W.

[Tpm srom npeanonaraercs, uTo Kk ¥ 7T — MNOCTOSHHHIE NAPAMETPM,
HE MEHSIOUIMECS BO BPCMCHM.

Bce ckasanHoe oOTHOCMTCH K pacueram croka. Jlns mporHosa He-
o0X0AMMO OMMPATBCH TOABKO HA HHGOOPMALHIO, OTHOCAIYIOCS HE nNO3-
AHEE, YEM K KOHUY TNPEeALAYHIEr0 pacyeTHOro HNEPHOJA.

Orpe3ok BpPEMEHH, AN KOTOPOrO AaeTcs MPOrHO3 CPEAHEro CTOKa,
B 3HAuUMTENbHON Mepe onpeaenser u BmbOop npeaukropos. Cpenpumne
NEKAZHHC ¥ CPEAMEMECAYHBIE pPAacXOOBl MAO/XKHH 3aBMCETh, BO-NCPBLIX,
OT pAacxonoB NPEAWECTBYIOMMUX MEPHOAOB, M BO-BTOPHX, OT TOCTYN-
NeHMs TOM faekanW (Mecana), Ha KOTOpe fAaercs mporHos. Bmecto
[OCAEAHEN0 APryMEHTA MOXHO TONBTATHCH MCNOAL3OBATH MNOCTYIUIEHHE
NpeAeCTBYIOIEr0 TEepPHOia, M TOMIAa NPOrHo3 croka He Oyaer 3asm-
cerh OT NPOrHo3a TEMNEPaTypsl BO3RYXA.

Ha puc. 4.1 npusenenn cpesHHe MEKagHHIE 3HAYEHHS pPacXooB
Bogn ¢ Oacceiina saeanwka AGpamopa 3a 7 ner waGmonenmii, a Takxe
asa cmporsosmposanHslx ruuporpacda. Ilepsuit ¥3 HHUX PaCCUMTRIBAJICH
cnenylomaM obpasom. Ecom or ypaenenns (4.1) nepeiit x mpocteii-
meMy BAapPHAHTY KOHEMHHIX pasHocTeli W monoxuts Af = 1, moayunm

T" (q‘- - q'_l) + qf = k‘ qnl- {4-2]

Yro6u nosyunTh MPOTHOCTHYECKYIO CXEMY, B NpaBod YacTH 3ITOrO
BLPAXEHRMS CACAYET BMECTO ¢, TOACTABMTD Qn, _ torga w3 (4.2)
JIETKO TOJYYHTD

~ 1
(i l+T(k'q";-|+ T g;- 1)

e CHMBOA ~ O3HAYAeT NpEeACKasmBaemoe 3Havewme. & u T Owun HaM-
JCHEN METONOM HAWMEHBIIMX KBAAPATOB, €AHHHBIM [N BCEX CEMH JIET.
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B rupponornuecksix nporsosax Aig OUEHKH METOAHKH NPHMEHACTCA
noKasarenb (PhEKTHBHOCTH MPOrHO3a, paBHEN S/0, TAE 0 — CpERHE:S
KBaJpaTHYECKOE OTKJAOHEHHE HCTHHHBIX 3HAUCHWH OT CcpejaHero, a
S — cpeaHss Kpagpatuueckas omubka pacuera. OueHkm B AaH-
HOM cCayuyae pasHbel: § = 1,55 Mﬁ;"c, S/a = 0,44. Ilns BTOporo M-
porpacha B XauecTBE NOCTYIJICHMS B34TH CPEAHHE MHOTONeTHHE (3a 7
JICT) €ro 3HAYCHUS IS COOTBETCTBYIOMMX JAE€Kax — §,, 4 PACYCTHB

i

QITOPHTM TIDEBPATIVICH B (CJICAYIOLUMI:
~ 1

 —

LS R (1

Ouenka TouHoctw: S = 1,27 M3/c, §/¢ = 0,36. Kax BUAHO, BO
BTOPOM BapMaHTE TOYHOCTh HEOXHAAHHO OKasanach Oosbwie, YEM B
NEPBOM. IJTO CBHACTENBCTBYET O MAaJiOM BAMSIHMH IOCTYIUICHHS B
NPEALAYINYIO ACKARY HA pacxoj NOCISAVIOLIEH; BEPHEE, UTO BIAMAHHE
YUMTHIBAETCH DpAcXoAOM mpeabiayuiedt aexamgsl. Takum ofpasom, TnipH-
MEHEHME OQHOOOBEMHOM MONENM LIS pacuera H Jiaxe Npor{osa ne-
KaNHBIX pacxXofOB JAaeT OT/IAHUHLIE pe3vibTaTel. XyXe ofcrouT aenc ¢
CYTOUHBIMM 3HAUCHHUAMM. 3€Ch CHIBHO CKa3b(BACTCS W3MEHUYHMBOCTB
NapaMeTpPoB BO BPEMEHH. -

Ilpn mopeauposanmm croxa peunbix Oacceitnor napamerpst T u k

B ypasaenun (4.1) npunumaotrcs nocrosisHeiMp. OgHako u ANg HEX,

KaK BBISICHWIOCh, 9TO HE TaK: pacCuyMTaHHLil ruiporpady obeiunO craa-

AHUBACT NUKM DPACXONOB B IOJOBOAbLE, HO ,,3aBajJHBAET’ MCXKEHb —

Cnaj BHIYHCIEHHBIX DPACXONOB TPOMCXOAMT 3HAUHTEABHO OBICTPEE, YEM
ACTHHHHNX. Ha segHMKax, Kak M3BECTHO, YCAOBHS CTOKA OYEHb CHUJIbHO
MCHSIIOTCS BO BpeMeHnuM. ECaMm BECHOM M B HauaJe JieTa CMABbHOE pe-

TYANPYIOUICE BJ/IMSIHUE OKA3bIBACT CE30HHBIH CHEXHBIW MOKPOB, TO J&-

TOM, KOIld OH CXONMT M pa3pabaTtuBacTCd NOBEPXHOCTHAS M BHYTpPEH-
HAA NOPEHAXHAS CETh, BOAOOTAAYA pPE3KO YCKOPHAETCS, JTH KAHAJB B
SHAYHTENILHOH MEpEe pa3pyliamTcd 3HUMOM.

Ha puc. 4.2 npmeegenst 3naucews T wu k jns Gaccelina JieqHuKa
AbpamoBa, onpesesCHHBIE METOOM HAMMEHLIIMX KBaApATOB ISl KaXAOH
ACKanbl, Korga ecth nocrymiacHue, [ipn oToM B pacuer NpUHUMAJIKWCH HE
TOMLKO JIHH COOTBETCTBYIOUIMX MACKAA, HO M JBVXK CMEXHHX — HCEIo
no 30 mm 31 muro. U3 puc. 4.2 smpHo, 4r0 k MCIBITHBAET CIyuaiiHbe
xonebanmsi. Bosblmue BOpocH 3TOM BEAMUMHBL WIS OTAGABHBIX JACKAL
MOXKHO OObBSCHMTH TEM, UTO pacUeTHHIli TEPHON JU/IMHON B OJMH MECHIL,
BAIAMO, BCE Xe MaJ. Ecre w ewe onHa BaXxHas OPUUMHA, KOTODYIO
Haxe obcyaum. B cpenwem mapamerp k pasen 1,10.

Ilapamerp T B Dacceitde negumka AOpamoBa yMEHBIIAETCS OT 3H-
MH K 2 s @4 K OCEHH On8Th BO3pPACTACT. Quens HHTCDPCCHO, YTO B
Gacceline Tywoxkcy — xapruua ofpatsas. Uem xe oOBScHMTL 3TOT
cdaxr? Bupgumo, Ha GONbIIOM, HO CPABHHUTEABHO MOJOrOM JAeaHHKE AG-
pamoBa abisumsa OLICTPO 3aXBATHIBAET HE TOABKO HA3HIK, HO M BCIO

wiomans akkymynasuus. Ilpu stom paspabarwBalorcs BHYTPEHHHE Ka- -
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Hajdbl CTOKZ, obecmeumBaiowme nerom OwmCTpeiit cOpoc Tanoit somel. Ha
nepanke xe Tylokcy cpepmee spems poberanuda A0 crsopa, a IEIOBa-
TesibHO ¥ T, yBenmumBaeTcs nOo Mepe oxsara Beed mow@nm Gaccelua
TASHHEM, TAK KaK 3HAUYWTENTbHAS 4acTh BOABI MILTpYETCS uepe3 MOpEHY.

Tey

&1 -

Jo

10 |- \t

Puc. 4.2. Mamenenns 80 spemeny napamerpos 7. (@) u k (6) oanoofwem-
HOH amuedHolt mopenu tpancdopmaumm ana Gacceiiwa neguuxa A6Gpamosa.

Obnapyxenuwit xon 7T  nNOACKA3HBACT CAENYIOWMA NPOCTO MNyTh
yCOBEpIIEHCTBOBaHuS OnHOOObeMHON Mmonesan (4.1). Tlpumem, uro T
HIMECHSETCS B TEUEHUE rOga N0 KOCHHYCOMAE, T. €.
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T = Ty + A-cos [%’5— (n. ~ T, (4.3)

me Ty, A, T, — napaMerpoi; n -—— HOMED AHY, HAYMHAS C AHBapA.

Bce st mapamerpsl MOXHO OlEHHTH METONOM HAWMEHBIIMX KBANPATOB.
Ypasuenne (4.3) npuHEMAET CACHYION(MIT BWX
nas Oacceitna neauwka AbGpamMosa

T = 37 + 33.c0s [0,0172-(n — 30)};
aas OGacceima Tyiokcy |
T = 18 + 12.c0s [0,0172-(n - 190)].

CpasseHse HCTHHHBIX W pacueTHmX ruaporpados 3a 21 roa nmokasanio
BOOJIHE Xxopowee ux coornercrsue: B 80 9, cayuaes §/¢ < 0,60, uro
coorsercreyer kosdupuumenty xoppeasumu r > 0,80.

[Ipn pacuerax croKa ¢ KpynmHEHX o0BeKTOB, BO3MOXHO, Gosee oboc-
HOBAHHOM SIBJICTCH CXEMA H30XPOH, O KOTOpOi peub MNOHAET HUXKE.
Hekoropeim ee coeBmemennem ¢ oaHooOBEMHON SBASETCS YUCT B MO-
caepueir spemenn noberamus. [ns ero onpepeneHuss Moxer OwbiTh no-
JIE3HBIM NPHMEHEHHE ABTO- M B3AMMHOKOppeasiHoOHHBX (yHKuui CTO-
KA H 7NOCTyrUvicHHS, ECTECTBEHHO AOMYCTHTH, YTO CABHI MAKCHMYMA

HOCNEAHEH 7, MABASETCE MNOKA3ATENEM HEKOTOPOrO CPEAHETO BPEMEHM

noberanns. PesyapraTtel OnpencjicHHs 3TOH BEAMMHAHB I JCAHUKA
AbGpamoBa 3a nermit nepuoj BCEx AerT npuseacHs Ha puc. 4.3. An-
pHOpH Heab3s OBIO NpesckasaTh BUA 210l KPUBON: C OaHMON CTOPOHBI,
JeTOM TASHHEM OXBA4YE€HA BCY IJIOIANL JEOAMKA, W, Ka3danoce Owl,
cpeanee paccrosHHe npobera BOABI A0 CTBOpA, a4 CACAOBATENABHO, W
t, Aomxun Gwrthp Goswvwe. Ho, ¢ apyroi cropoum, nerom ¢opmupy-

€TCH MPEHAXHAd CETh, W npH OONBUIMX KOIHYECTBAX BOAW BO3pacraer
CKOpPOCTh €€ TeueHus. Kax nokaseiBaer pPHMCYHOK, BJIHSHUE HSTHX MO-
caenuux dakropos Ha aeanuke AOpamosa npeobaanaer.

Ta
er ’{
/
J - ’f
/
H
2 % /
R, /
Illllhilnlll'--. “-I'H
Puc. 4.3. 3asmcuMoCcTs caBMIra { =
MAKCHMYMA BIAHMMHOKOPPEAS IMOHHON
GyHxuMM DOCTYILIEHMS BOAM M CTOKA a
¥, HA nexuuke AGpamoBa Or Bpemenu PR T AR L B e Wl
rOaa. /! &4 8 N VY T o X n M
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OrmeriM, 4TO BECbMA NEPCIEKTHBHEHIM VIS ONCHKH NAapaMerpa T sis-
JHICTCHE aH4AIH3 BPCMEHHOID H3IMCHECHHMS CoOcpXxaHWd I[f;ﬂ'l‘cpﬂﬂ H TpPHTHSA
B BHTEKaomen w3-nox gexumka sope [81, 171] m rpaccupoBka TeueHws
TA/ON BOAM CKBO3b JieAHMKH (Hanpumep, [44, 155, 175]).

[loanITOXHM ROJIVUEHHBIC pPE3YABTATHL

~—— TPOrHo3 CTOKA € INOPHOJACAHMKOBOro facceifHa Ha aAekagy MOXHO
iaBaTh yXe ceiiuac BEeCbMa HAAEXHO MO CTOKY NPEAHAYUIEr0 NepHOAA
BPEMEHH M TEMIEPATYpe TEKymEeH AcKanml. H;gaauﬂrpu HHAUBHAYANb-
HB JUISI KaXA0ro JNCAHMKA WIH JIEAHMKOBOro Oacceinua;

— BAXHON 3amavei SBASETCS TNOMCK 3aBUCHMOCTCH mNapaMerpoB
MOACJICH CTOKA OT KAaKHX-TO JIErKOONPEAENsSEMbIX XapakTEPHCTHK Jen-
HWKOB, Kak 210 nonwmranca caenare I. H. Tonyber [44] nas senn-
yaHe T

— NEPEMEHHBIC NapaMeTpsl MOAENM NPUBOAST K YBCJAMYEHHIO TOY-
HOCTH pacuera ruaporpada.

Kak mokasano pamee [32]), B macrosuce BpeMs A8 pacucTtoB CTo-
Ka € JICAHUKOB uesecoo0pasHo NPAMEHSTH JHIb NPOCTHIE MOAETH C
OrPAHVYEHHBIM YHCJIOM IapaMETPOB.

[TomMuas o0 3ToM, KpUTHUECKM pPACCMOTDHM TOJIYUEHHBIC PE3YyJibTa-
Tel. Yem oObsicHuTe Takoii paslpoc 3HaueHwit napamMerpa kK M TOT
daxr, yro ou B cpeanem Oonbwie eauHuun’? OueBMAHBIX NPHYMH, Kak
MHHHMYM JBE:

1) Mot ,3a0bue” 0 HenenuukOBONM uwacTH OacceiHa, XOTd Ha Hee
B cnyvae saeaumka AGpamoBa npuxoawtcs 40 % mnowamm soaocbopa
A XxapakTep (QOpPMHPOBAHMA CTOKA 34€Ch B NPHHUMNC APYIOi;

2) pacuer TasHMS CHEra W Jbaa Bejacs no eauuoit dopmyne, 6a-
JHPYIOIIEHCE TPCHMMYLIECTBEHHO HA NAHHBIX O TafgHMH Jbad.

Taxum oOpasomM BCTaer 3ajaya ONpPEAENUTh MNEPHOA BHYTPH Trona
(EasopeM ero ofyualouHm), Koraa mamepsembiii cTok ¢ Gacceitna dop-
MHPYETCS B OCHOBHOM HA JICAHMKOBOM mnosepxHocTH. Kpome Toro, cae-
nyer seibpate cnoco® pacuera TtasHHS,

4.2. CT0K C JIEHUKOB M OKPYXKAWUWMHX HX CKJIOHOB

C copumix awiced cmpemunmica pywed;
Hucnadas, o xamuu OH 6beMcs,
H xypuwum, u 6opuum, u cCMeLmca,
H 38enum nod cusnvem Ay4ei.

0. Tymansn

lopronepnukoBwili GacceliH COCTOMT M3 ABYX NMPHHUMNNAIBHO pa3/iny-
HBX [0 Xapakrepy QopMHpPOBAHMSI CTOKA MNOBEPXHOCTCH — JICAHHKOBOH
M HenemuukosoM., B oOmmx veprax posib KaXaoW M3 HHX Takosa. B
Havane mnepnoga abnsumM BEJHKHM MOTEPA TAABIX BOA B JIEAHMKAX HA
NOBTOPHOEC 3aMEpP3aHME M HAachimeHue ¢upHoBO# Tommm. B koHue ne-
pHOAA JNICAHMKH OTAJIOT AKKYMYJHpPOBaHHyI0 panee soay. [leppas BosiHa
NONIOBOOBA CBSI3aHA € TasHMEM CHera HAa ckJjoHax Oacceiwa. JLia ropo-
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BOIO HMHTEPBAJA TIPHHATO CUHTATh, UTO CTOK CO CKJIOHOB ONpEAensieTcd
KOMWYECTBOM OCAAKOB, a4 C JEAHWUKOB -— MNPUXoAOM TEMAa JIETOM
(wmoc xuakme ocanku). IlpoBepuM, HACKOALKO BEPHH 3TH CXCMBI A1
Gacceimsa nemmmka AbGpamosa w ans Gaccelisa, pACrONIOXKCHHOTO B
APYTHX KJWMATHUSCKHX yciosusix — B Asmpnax. Hnga 370ro Hamo CHa-
Yajna pa3feanTbh CTOK ¢ BacceiiHa HA KOMAOHEHTHI, IOCKOJIBKY HENOC-
PEACTBEHHO HX H3MEpATh MH HE YMEeM.

Insa pacuieHeHMs M3MEPEHHOro croka no obmacrsm (pOpPMUPOBAHMSS
WCTIONB3OBAH MPOCTON ¥, KAaK HaM Kaxercss, ofmekTHsHniM crnocod, oc-
HOBAHHLIN HA CONOCTABJICHMM PpE3VJLTATOE NAPAJUIETbHBIX H3MEPCHUHA
Croka ¢ AByx Wik Oojee psaoMm pacnonoxeHHmx 0acceiHoB, CHWILHO
OMIMYHHIX JAPYr OT Apyra no crencAd onepenenms. Maes cnocoba,
sammcTeosansoro y I. H, TonyGesa [44], Takosa: ecnm BBHICOTH Jef-
HHKOB B coceanux OacceiiHax npPUMEpHO ONMHAKOBLI, H BBHICOTHI CKIO-
HOB Takxe ciabo passM4aioTcs, TO MOXHO AORYCTHTH, HYT0 MOIYJIM
CTOKa CO CKJIOHOB M_f B HHX ONMHAKOBBI, TaK X€, KaKk H MOAYJIH

CTOKa C JIEAHWKOB Mg. Torna M! 4] Ms MOXHO OnpeaeanTh, PpEIuHB
cucreMmy M3 N JMHECHHRBIX YPAaBHEHHH C JABYMSI HEH3BCCTHLIMIL

‘Fx‘Ms t Ff,Mf Ty Ay
F =
o o i St (4.4)

iiiiiiiiiiiiiiiiiii

rne N — uucao Oacceitsos, Fg u F; — nnow@ans JSAHUKOB H OKpY-

XAIOMMUX CKJIOHOB COOTBETCTBEHHO; ¢ — pacxon soanl. [ludpu osnauayor
Homepa BogocOopos. Bermunna ¢ nosxua GparThes 3a AOCTATOMHO DOsib-
miMe Nepuoanl, uTobm H36eXaTt BIAHSIHHA BO3MOXHO PasHOrC BPCMEHH
noberauws. Kpome Toro, cucrema (4.4), KaKk M Xax[Iuii U3 €€ JICMECH-
TOB, CNpPaBETHBA TOMBKO ANS MEPUOAA TOJOBONBS HA JICAHHKOBBIX pe-
Kax, KOraa MoXHo npenebpeun nogzemumM nuranueMm pexkw. [as stor
NEpHOAA MH €€ M NPHMEHHM, — NOMLITACMCA PACUICHUTH CPEAHHE MHO+
rosietiue ruaporpacds. Kpome Toro, mpoBepAM NPUIOAHOCTH METOAA ANY
INOJOBHIX HHTEDPBAJIOB,

Hamu Obyi MCNONL3OBAHML PE3YJIbTATHL W3MEpeHui CTOKa B Ted
aue 1968—1975 rr. (scero 8 ner) co Beero Oacceiina aeanuka AG
pamMoBa Ha p. Kokcy ¥ € ABYX uacTHHX BOAocOOpOB, DACHOSOXECHH
B mpepesnax nepsoro Ha mnpasoM Oopry nonuusl. [lanawe no CTOK
Tak xe, kxak F, m F, , Qs rAaBHOO facceitna 33aMMCTBOBAHLI M3

paborta [88]. Jlns wuacTHmXx BoaoCOOpOB TUIOWEAM ONPENCISIHCH 1O
kapre macmraba 1:25000. PassMua cpeanux BhICOT CKJAOHOB B bac-
cefinax, Tak Xe, Kak W sennuxos, He npesnmaer 150 wm.

IOns Ansn umcnosib3oBamnl paHubie Jprepa um 3yeke [154] mo croky ¢
Gaccetia nemuuxa Depuarr, sBASKIOU(Erocs uacTHRM B Bogocbope p. Ju-
Tanep, M €me Nno TPEM CTBOPAM, pacmoJOXeHHWM Huxe no pexe. [Ile-
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puon mnapamnenvHeix Habawaeuuin — ¢ 1974 no 1980 r. (Bcero 7
net). Becnen sa astopamu paGormt [154] maszosem Bepxumuit crsop VB,
a HWXHHE — RA, VA u OA. Pasaupa cpeaHmx BeICOT BOXOCOOpOB Ans
CrBopoB VB u OA pasHa 0,7 KM, 0HAKO CI0il TIONOBONO CTOKA OT
BEPXHEIO CTBOPA K HHXHCMY Najaer HesHauuwrensso, — ¢ 1250 no
1100—1150 mm, cyas no meaxomacwTaGHBIM puCYHKaM #u3 paGorm
[154]. 310, no-smaumomy, cBUEETENLCTBYET 0 Bnusoctu Mopynel Cro-
Ka C pasnuuMbix vacreir OaccciimoB apyr k Apyry.

Cuavana npoanasmanpyem cpeanuit mHoroaetuit ruaporpad.

HJanueiMi O pacnpeneNcHuMM CTOKA NO MecsuaMm Juis cTeopa RA
ME HC pacnoiaracM, MOITOMY NPHBACYEHB PE3YALTATHI H3IMEpPEeHHIT
TOABKO MO Tpem ApyruM (3a nepuwop Mmait — okTabpsn, Bcero 6 wme-
cauen). Takum obpazom ans Ansn cucrema (4.4) npu N-3 6Geuia
pemena 6 pas. Jns OGacceiina negnmka AGpamoBa noO H3MEpPEHHSIM
33 MIOHb — CeHTa0phr cooTBeTcTBeHHO 4 pasa. [lonyueHHme MOxyJIH
MPUBEACHN HA puc. 4.4,

Mafcwn?)
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Puc. 4.4. Buytpurogosoit xon Moayaes ﬂun M ¢ neppuxon (F) w ox-

pyxamommx ux cxaouoe (2).
@) Gaccetn nepwvka AGpamosa; 6) Gacceéin nemmixa Depnarr.

Oruersmeo smmno, 4Yro B Aubnax kxoneSaums Mmoayaelt CTOKA C
obeux nosepxHOCTE! HOCAT Gonee TUIABHHN XApakTep. YXe B HIONE
BOAOOTHAAYA C CEAMHHUN momanu naeanuka Deprarr npeswmaer
YACHBHYIO BOROOTAAYY CO CKJOHOB, OQHAKO, CTO/Ib PE3KON0 NAaAcHHS
MP Kak B Oacce#ine neguuka Aﬁ'pauuna. HEe npoucxoaur. Buanmo,

GoNBIIOE KOMMYECTBO XHAKMUX OCAAKOB (1eTHui MAKCMMYM) M MEHBb-
mas aMIUVIATYAd BHYTPHIOJOBHIX H3MEHCHHH TEMMCPATYpPH BO3AYyXa B
O/MSKMX K OKeaHy AJBNAxX YMEHBIIAIOT AMIUIMTYAM MOAYJAelH W Jae-
JIAI0T MEHbIIEH PasSHHIY HMX APYr € APYIOM. A paloHa NeQHUKA
AGpamoBa xapakTepeH rayGOKHH JNETHHIl MHHEMYM OCAIKOB. YMEHB-
WICHHE CTEMEHH 3aCHEXEHHOCTH CKJIOHOB B HIOAE MNPOHCXOAUT MNOYTH
CKa4ykoM (3ITOMYy TaKXe CrnocoOCTBYET M KpaitHss HEPABHOMEDHOCTH 3a-
neranus cHera). Baara, nocrynaoomasg Ha CKAOHB BO BpPEMS PEIKHX
JIETHAX CHEromnajaoB, CKOPEE BCEIND, PACXOAYETCH HA HCMapeHHe. |
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Hecmorps HAa 9Tm pasnnauus, NONYYCHHBIE pPE3yjibTaTH B LECAOM
NOATBEPXRAAIOT CAOKMBIIMECS NPEACTABJCHHN O POAW KAXAOH M3 pac-
CcMATpHBAaEeMBIX 30H B (popMmposanmu ruaporpada mosmosoabs. B camom
nene, u B Cpenueir A3mm m B Anpnax nepsasi, OTHOCMTEIbHO HEBBI-
COKas BOJIHA NOJOBOABA €CTh PE3YAbTAT TAaSHHA CHEXHOINO TIOKPOBA
HA BHEJCAHMKOBOIl uacTu Bopocbopa. B kxoHue nepuona TtasHuA JEn-
HAKH OTRAIOT AKKYMYJHDOBAHHYK paHee Boay. Peryaupyonias poib
NEAHUKOB OCODEHHO OTUYET/NIMEO BHAHA NPW DPAacCMOTPEHHH PE3YILTATOB
no Hamemy. Oacceliny, — B ceursOpe, npH TEMECPaType BO3AYyXa,
pasaoi B cpeaHeMm 1,7 °C, crok ¢ sepsukoB sBeume (1), yem B HIOJE,
- mpA Temneparype Bosayxa 6,1 °C. -

OueBnAHO, HECHBXPOHHOCTh CTOKA € pA3NMUHLIX TNOBEPXHOCTEH B
HEKOTOPOM CTENEHHM HMBEJMPYET BHYTPHIOJOBHIE (PayKTyaumM CTOKA €
Gacceiina B nesom. [pyro#i BaxHbiii BHBOA: BO BTOPOil NOJIOBHHE MO-
NoBonbs paxe ans mamero Oacceitna, 40 9% noomagw KOTOpOro CsoO-
GORHO OTO JbAA, MOXHO € NPHEMJIEMON TOUHOCTHIO PACCMATPHUBATD W3-
MEpSEMBI#i CTOK KakK CToK ¢ Jaeamnkos. Mrak, rpamuns obyuawomero
mepuoja scHbl. PaccMoTpuM Tenepb Kosebasms croka or roga K rogy.

Ha puc. 4.5 CcpaBHMBAIOTCS TOAOBLIE 3HAUEHHMS CTOKA C paccmar-
pHBaEMBIX TOBEPXHOCTEN € MOKAa3aTeNsMH, KOTOpHE, Kak NPHHATO 0O-
NaraTh, HX OMPEAENSIOT. YTOUHMM, KaK IOCTPOEHBI 3ITH Trparpukm.

AHaym3 peayabTaros npumeHeHns cucremsl (4.4) mpm N = 4 s
pacuera ToAOBHIX 3HAuYeHHH M AL Mf NoKasas, yro HOpMa CTOoKa ajad

KAXIOOTO M3 UETHPEX AJBNMICKMX BOAOCOOPOB ONpemensercs Xopoiuo,
a exerogusie 3HaveHus — ¢ Oosmmoli owmbkoii. Tlosromy ans oueH-
K¥ TOROBHIX 3HAuUeHmit moxysei no Oacceiiny acaumka @epuarr Onuio
pemIeHo MCNOAL30BATh [NAHHBIE TOABKO NO ABYM BEPXHHM CTBOpaM —
VB u RA. Tlpome rosops, 7 pasz (mo umuciay Jner), MEHss ¢, pema-
NACh COBMECTHO OBA CIEAYIOILIMX VPABHCHHS

Fo M, "+ Fy M, = g,

Fe Mg + Fy My = g,

e ¢ — CPeNHWIl TOHOBOM pPACcXoi BOALI, 8 MHAEKCH O3HAYAIOT MpHHAI-
JIEXKHOCTh K TOMY WiIM WHOMY Bojocbopy.

CeepennaMu 0 NOCTYIUIEHMH BJAI'M HA DA3NIMYHLIE BHAB TIOBEPX-
HoctH (0003HauuM HX Wg " Wf ) B DacceiiHe anBOMIICKOr0 JICAHHKA

MB He pacnosaraem. [losromy mo aanumM Pefiusapra [116] Geum
pPacCUHTAHH WX MHAEKCH:

Wy = X - By,
me X — cpenumit no Gacceliny ropmosoit cioi ocamkos, B, — ronoso#
ynensHui Ganasc nemumxka. Ha puc. 4.5 ans nepuuxa DepHarT AaHH
3aBucHMOCTE M (Wp) n MAW}). Ina ynobcTsa CPaBHEHMSI apryMeEHTH!
¥ dYHKUMH BHIPaXEHH B CJIOSX. |

W = X
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HOns nepuuka AOpamMoBa Mbl CMOIIM ONMPEAEGNHTH CAOH CTOK3 TOJMb-
KO 3a IEepHMOA HIOHb — CeHTA0pb, TAK KAK B XOJIONHOE BpeMs Ioja
W3MEpPEeHHS CTOKA C JABYX 4YAaCcTHHRIX Bogocbopor He nposoguauch. On-
Hako ofwem croka p. Kokcy 3a wmiomb — cenralpn cocrasaser B
cpenaem 806 9% or romoBoro; BMAMMO, JAOMYCTUMO PAaCCMATPHBATH
NOIyYEHHHE 3HAYEHHMS KaK CJerka saHuXeHHme rofoswie. Hawuwe o
TASHHH JIEHHAKOB W OCagKax 3auMmcreosamnl w3 paborm [88].

a)
My MM Mg mot
2800 2800
|
2100} 2100

1300

1600

mr: 1500

1200 1200 —

900 200 W0 Wyaw 900 00 0T Wy

Puc. 4.5. CpasHeHMe rOfOBONO CTOKA C JEIHHKOB M' H CKJIOHOB M! ¢ rojo-
BbiM MOCTYIIEHHMEM BOALI HA 3TH MOBEPXHOCTH {W.. w).
a) Gacceitn negnuxa AbGpamosa, 6) Gacceitn nemumxa Pepuarr.

Kak BugHo w3 puc. 4.5, B oboux OacceifHax mNpoC/AEXHBAETCd TEC-
Had CBS3b MEXAY TOAOBHMH BCAHYHHAMHM DOCTYIUICHMS H CTOKa ©
NEAHUKOBOM mnoBepxHocTH. WHTEepecHo, uto nas aeaduxa Qeprarr
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CBSI3b OKasanach paxe Oosee TEcHOM, XOTS IS OLEHKH CYMMbl Tad-
HUS M XHUIKMX OCAZlKOB Mbl NPAMEHWIH JOBOJIBHO TrpyOwiil mokasaresb.

HWnaue oOCTOMT peso CO CTOKOM €O CKAOHOB, Ecam pe3yabTaTh
ans anenMickoro OacceifHa BHNONHE YEKAGOHBAIOTCH B CIOXMBIIMECSH
npeacrasienus (obHapyXxeHa TecHast CBS3b CTOKA € OCAAKaMu), TO IS
Hameno aro He Ttak. He cronms BaxHO TO, UTO B HCKOTOpPHIE IOABI
CTOK NPEBLINIAET NOCTYIUICHHE. 70 MOXHO Obuio Onl OoOBACHMTH HE-
yAAYHBIM TIOA0OpOM 3aBMCUMMOCTHM OCAJKOB OT BLICOTH. [JaBHOE, uTO
CTOK OTpaxaer Bapuauud OCAAKOB TONABKO B CaMbiXx o0mmx ueprax M
He Oonee TOro, — KOppEeNALUS MEXAY HMMY NPAKTHUECKM OTCYTCT-
Byer. Ctox ¢ Hebonpmo#d aMraMTynoil KonebJercs OKOAO HEKOTOPOTo
INOCTOSIHHOTO 3HAUYEHMS.

OTH pe3ynbTaThl, KAK HaM KaXKETCs, MOXKHO OOBSICHWTH pasnuuyieM
BHYTPHUIOIOBOIO pacnipeaesieAnst ocagkos. B Oaccenne neauuxa AOpamopa,
KaK YX€ YNOMMHANOCh, TIONABASIOMAS HMX JOJS BHMNAJAET B XOMOBHBLIA
nepuon. CHer nonsepraeTcd MHTEHCHBHOMY METEACBOMY MEpepacnpenene-
HUIO, — CHOCMTCS CO CKJOHOB M KOHLEHTPHPYETCs Ha Jegaukax. Bos-
MOXHO, CYIECTBYET HEKOTODHIH NPEAeaA ,,CHENOYACPKHUBAKOWEN EMKOCTH'
CKJIOHOB, MNOCJE KOTOPONO 3anacel CHEra HA HMX MEHAIOTCS OuUeHb He-
SHAYHATENBHO, BHE 3aBHCHMMOCTH OT KOJAHMYECTBA NPOAOJIXAMOLINX BHIAAATH
ocagkos. [Ipamebie HM3MEpeHMs: MHTEHCMBHOCTH HAKOMJICHMS CHEra Ha He-
GONBIIOM YYACTKE CKJIOHA — HABESHHOM CHEXHHUKE -— TOATBEPXIAIOT
ary mumoresy [111] {(cm. Takxe rnasy 7). B Anpnax, npu JaeTHeEM
MAaKCHMYME OCankoB, 3HAUMTE/IbHAA MX YacTh, OUYCBWIHO, BLINAJAET B
BHAE ACKAS M TYT JXe nocTynmaer B CTok. JlerHmit cHEr TakXe Taer
HA TOH MNOBEPXHOCTH, HA KOTOPYIO BBINAJL.

Taxum o0pasoM, B YCIOBHAX JETHEr0 MWHMMYMA OCATKOB MEXIO-
nopee xonefaHMd CyMMapHOrO CTOKa ¢ TropHoJenHukoBoro OacceitHa
ONpENeSIgioTcs B OCHOBHOM KoJ€DaHMsIMM TASHMA JIEAHMKOB. JTO YII-
pOIIAET DPEKOHCTPYKUMIO MHOrOJIETHHX Bapmanuii croka ¢ OacoecitHa m
JeJaeT BO3MOXHBIM OLESHKY YHCACHHBIX XapAKTEPHCTMK CHEKTpa Iojo-
BHIX BEJAMYMH A9 THAPOTEXHUUECKONO mpoekTHposaHms. Jocruraercs
970 MYTEM PEKOHCTPYKUMM Dsifia JIETHHX TEMNEpaTyp, 4To 00buHO HE
cnoxHo [26] (cm. Takxke paspea 4.6). Ilpu Oosabwioii gone JeTHUX
OCANKOB pOJIb HENISAHMKOBOH uactu Oaccelina 3aMeTHa @axe npm Ta-
KOM BHICOKOM CTeneHu oJieneHeHust Bogocbopa xak B OacceiiHe JeaHM-
ka Qeprarr — 87 9%. B a2Tux ycaoBMsiXx AJS OUEHKH MHOTOJETHHX
TEHACHUMY CTOKa He oboituch 0e3 BOCCTAHOBJIEHHMS DPSAOB OCAJKOB,
YTO BecbMa mnpobieMaTHUHO.

OrmeruM ewe oausH BaXHbifi MoMmeHT., OUIEHKa AKKYMYJASLU¥ CHEra
HA HeneaHMKOBOW uyactu Oaccedina B padone, roe Ooabwas uacTsb
OCANKOB MNPHUXOAMTCS HAa XOJOAHHI CE30H, KpaitHe sarpyauesa, [lps-
MBIE HM3MEPEHHMS 3ayacTyl0 HEBO3MOXHK #H3-332 JIABMHHOM ONACHOCTH.
Omubkn 0OBUHO HMCMOAB3YEMBIX DPAaCUETHHIX CXEM, OCHOBAHHBIX TOJIBKO
Ha CBENEHMSAX O KOJWYECTBE OCANKOB, BETHKH.

[Ipumenennsift Meron pacwieHeHuss cTroka no obumactaM ero Qop-
MWPOBAHAA BHIIMISAWT HECKOJBKO YNPOLICHHEIM, YTO MOXET BHI3BAThH
COMHEHHSI B HAJEXHOCTH NOAYYEHHHIX pesyabtatoB. [losromy 3aecsh
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NEePEeuncaNM PIf JO0KA3aTENbCTB, ECTECTBEHHO, KOCBEHHBLIX, TIOATBEPX-
AAIMUX AOCTOBEPHOCTh OLIEHOK.

Tlo nansmM Dmep-Berrep m ap. [100], unTeHCHBHOCTH HApacTAHUSA
ofbemMa cToka co ckiaoHoB Dacceina nepuuka @epHart MaKCHMAJIbHA
B HMIOHE — WIOJe, 3aTeM mnajgaer, HO He pe3ko. llo BuayanbHbIM Xe
wabmiogennsamM B Oacceiive nepuuka AOGpamoBa, K Hauany asrycra
CHEXHBLIM MNOKPOB HA CKJOHAX CTaMBacT HA BCEX AOCOMIOTHBIX BHICOTAX.
ITH (bakThl XOpOomIO COrNACYIOTCH C BBbISB.ICHHBIM BHYTPHIOJOBBIM XO-
AOM HHTEHCHBHOCTH BOJOOTAAUMHM CO CKJIOHOB.

B none3y pe3yasTatoB N0 TrOAOBBIM BEJAMYMHAM CBHICTCJIBCTBYET
cenyiomee:

a) caM0 HAJNYNE CBN3CH, NPWBENEHHBIX HA pHC. 4.5;

6) anmammsupys puc. 4.5, MOXHO OUEHHTH MOTEPU CTOKA C pas-
NTUUHMX TOBREPXHOCTEH HA anenuiickoM neagnuwxe. OHM 4YMCIEHHO paB-
HH PACCTOSHUWIO N0 BEPTHKAJM OT JMHWUM CBs3M N0 OuccekTpucs rpa-
(buxa. Kak sBuauMm, [ag JNEeJHAKOBOH NOBEPXHOCTH IOTEPHM MEHBIIE.
Iymaerca, uto pas ycaosuit Asnbni 370 pPeajbHOE COOTHOMIEHHE —
MOTEpH CTOKA HA IOBTOPHOE 3aMEp3aHMe BOAM B ,TEIJIOM JIEAHMKE
MEHBLIE WCnapeHns ¢ OKPYXAoWHX €ro CKJIOHOB.

Taxnam pa3oM, DApaANe/bHbIE THAPOMCTPHYECKHE WH3MEpEHHS B
cocepEnx OacceHAX ¢ pPA3IMYHON CTENCHBIO OJICACHEHHS MO3BOJISIOT
IOJIyYaTh HOBYI0 HMHTEDECHYI0 MH(OpMauMioo © 3aKOHOMepHocTax dop-
MHPOBaHMUS CTOKA. B mporpamMmax noaeBbiX HMCOCACAOBAHWHM ITO Cienyer
VUECTb. _ 3

lopHonensuKOBEIt Oacceitn kak cuctema QopmupoBauma CTOKa 00-
AanaAeT YepraMM CaMODEryanpoBaHMs. JITO BHIPAXAaeTcd B Tnepepacnpe-
NEJIEHNH CTOKA JNIEMHNKAMH M HECOBMANCHWMH NAKA CTOKAa C HUX C M-
KOM CTOK3 CO CKJOHOB. -

B xamMatHueckux ycaopugx ropHeix padionos Cpemmelt Aszum, B
ornuuue or Asbn, MHorozerHue xosnebanua croka ¢ bacceiHa co 3Ha-
YUHTENBHEM ONEACHCHMEM CBS3aHBl TNPEXAE Bcero ¢ KosnebaHusmu Ta-
GHNMS JICAHHKOB, POAb OCANKOB B 3TOM TMPOLECCE NPOABASIETCS ropasno
cnaGee.

B asrycre — centsbpe mnopasnsom@as uacte croxka ¢ Oacceitna
nenuuka A6pamosa dopMHpyeTCd HA MOBEPXHOCTH JICAHHKOB.

4.3. BuiOop cnocoba pacuera TasHHS

H s ne snawo, xyda udmu.
Bce pasHo ouubarocy 06epoio.
Mue xaxux cesmptx nosumams Obiinid,

Ecau 8 Hu 8 00HO He eeprwo?

H. I'nazxos

Caenyiomas Bsaxhas sanaua — BwOOp onTumaiabHoro cnocoba pac-
yera TasgHus. B HAacToduiee BpeMs ANd TAKONO pacuyeTa’ CyLeCTBYCT
Macca SMNMpHYECKHX GopMyJ, KOTOpHE MOXHO Ppas3AC/jHTh Ha MABE
Gosbimpe Tpynnel. B mepBoit apryMEHTOM sIBJASETCH TEMncpaTypa BO3-
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nyxa 0, a Bo BTOPOM YYMTHIBACTCH CHIC M NOMIOWCHHASE COHEYHAN
panmauus B,. Tloanas csonka dopmysn mis Cpenuedn Asum caenasa

B. I'. KonosasiopaMm [74]; M Xe nOJy4YCHH BHPJXKCHHS JUIS pacueTa

CYTOYHOIO yAeNbHOTO TasHua ab (r/(cM® - cym)') ®a neannke AG-
paMoBa:
ab = 0,0081-B, + 0,350 — 0,71, 4.5)
ab = 0,69-6 + 2,72. ‘ (4.6)

3necy senmumna B BupaxcHa B Kan/ (cM? . cyr). Ecm peayns-

tar Bauucnenwit mo dopmynam (4.5) mau (4.0) OKasWBAETCE OTPH-
NATEALHEM YHCAOM, TO qb cumraerca pasuoit mymo. Obe dopmynn
HOAYYEeHH MO AAHEKM Habmogenuli 3a TasHHWEM B OJHOW TOUKE HA
g;mq} nepanka AGpamosa ua suicore 3,84 kM. Kakyw H3 HUX BHI-

Th?

[lepeuncanM ROBOAN B NOJIB3y pacyeTa TasHUS TOABKO mno 0

— B. I. KoHoBanoBHM AOKA3aHA BHICOKAA HH(MOPMATHBHOCTE NpEn-
JNOXEHHONO MM HHAeKca Oanamca Maccel JeAEMKA [, W14 OHHUCAHMS

peXmMa JEeAMMKA M CToka. B mepsonauanbHOM BapHante [, dhurypa-

PYIOT TONBKO OCaNKH i JIeTHSIS TEMIEPAaTypa BO3RAYXa;

— ¢ MOMOUIBIO BEJHMHH NOXOBONO TAsHWH, PACCYRTAHHBLIX 10 CPER-
HEJMeTHER TEMNEpaType BO3nyxa, Owau pElIeHb MHOFHE BAXHBIE BOMN-
POCH MONYWEHHN CBEJICHHS O pPACHpEeAENCHHH AKKyMynauux # abasiuu
HA JENHMKAX g uennx ropuaeix crpan [84, 139]; onpesenen xon
pHAeKca Oananca maccw mns Goabwux rpynn gexnnkos Cpeaneit Asum
W TOKA33HO, YTO OH XAPAKTEPH3YET TEHACHUMH KoneOaHmi NENHUKOB
[38]; BOCCTAHOBJEHH W3MeHeHus Oanawca macch Jseauuka AGpamosa
[64]; nosyueH METOX HATHPOBKH TrOAOBHIX CJI0EB B (PUPHOBON TOJIIE
ropaoro jeauuka [39];

— W3MEHCHHS B IPOCTPAHCTEE OCAJKOB, CHENO3aracom, MJIOIGAN
fenEuKa ® OaccelfHa MB SAMCHSIEM 3aBHCHMOCTAMH OT abCoMOTHOI
scorl. C BHcoToll Mmensercs u 6. 310 OfMH M3 BAXHEX AOBOAOB
NpPOTHE BBEACHHS B DacueTrnl BEJMUMHBE B, Hns KOTOpOH JAAJNEKO He

Ge3pa3nMuHO MONOKERAWE TOYKH B IUIAHE.
OnHako CYHmECTBYIOT HOBOAMI H HE B MOJb3y pacyera TasHUA
TOABKO TO TEMNepaType Bo3ayxa. Tak, pononsus cocrae [, Oespas-

MepHO# anomamuedt obnaumoctu, B. I. Konosanos ofnapyxun cyme-
CTBEHHOE YBEIMUCHHE TECHOTH CBsdeH [, CO MHOMMMH NOKa3aTCEMM

pexuMa JeaHuKoB M croka. Okasanoch, ¥TO pacuyeT Tasnug C yHeTOM
eme u B, paer mis TyOKCYHCKHX JNEIHMKOB AYYWIYI0 CXOAHMOCTD
roNOBOrO TagHMH, AAT CXOHa CHera ¥ T. I, ¢ H3MCPEHHBIMM 3Ha4c-
HUSMM, 4€M pacuer rTosabko no @ [74].

Ong Gosblioro kpyra 3anay, OueBMAHO, He o0si3aresibHO COBHAAC-
HHE PACCYATAHHOINO TadARuS C (PAKTHUECKHM, a HYXHO JHIIb COOTBET-
CTBME B ONWUCAHWH NPOCTPAHCTBEHHO-BPEMCHHOH HM3MEHUHMBOCTH MNPOLEC-
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ca, npuueM pacuer no 6 no3BOASIET OUYEHb NPOCTO ITONO AOOMTHCH.
Cormamasice ¢ 3THM noONOXeHHEM, MBI yX€ NOAL3OBANMCE W Oynem
nons3oBaTeca (opmynoit (4.6) pns pemenus 3anau, B KOTOpHX a6-
COJIIOTHHIC 3HAYEHMA napaMeTpoB ObiM HE CTOAL BAXHH — TNpPH
OLICHKE BO3MOXHOCTCH NPHMEHCHHS JWHEHHON Mopenm ¢dopMHUpOBAHKA
rugporpacda, npM PEeKOHCTPYKUMH Koaebauwit MAaccH MHOTOAETHENO
CHeXHHMKA (cM. mnasy 7). llns pemenus xe npyrux npobrem, rtae
XENaTeNbHa OUEHKA WHCTHHHBIX BEJHYHH NOCTYIUIEHHS, MONBITAEMCS
YCOBCPIICHCTBOBATh AJIMOPUTM pPACUETA TASHWAS 1O TEMICpPaType BO3-
nyxa Ttak, urtobn ero mnpemMmymiecTBa coueraanch ¢ OeccnopHmM mo-
CTOMHCTBOM ABYX(DAKTOPHHX (opMys — noaydeHneMm Bennuumn abas-
uun, Gamskux Kk WeTMHEHBIM. 1S 9TOrO CpPaBHMM PE3yJIbTATH BHIYMC-
JICHWS. TasaHHWS IS CETH peek, noayueHHne no dopmyasam (4.5 wu
{4.6), ¢ pesynpbratamm m3MeEpeHMii W ApPYr C APYIom. {gm CpaBHECHHE
BHTONHCHO HaMu cosMectHo ¢ H. P. Amxuymeposmim.)

Duili MCTIONB30BAHH C/AEAylOUINE JaHHbie: uamepenwsie B 1981 r,
BEJIHYMHBL TONOBOTO TasHMs B 72 TOUKaAX Ha N3HNKE JIEAHWKA B WH-
vepsase Buicor 3,05—4,25 KM ¥ M3MEpeHHbIE HA TEJAE JEIHMKA Ha
puicore 3,84 kM cpeaHeCyTOuHBIE TeMmepaTyps Bo3ayxa. Msl Hame-
PEHHO ONEPHPYEM BEJMYMHAMM TOAOBOrO TAAHMA, TAK KAk H3BECTHO,
uTo OwMOK¥ onpenescHus TAagHUS TEM MeHbe, ueM Ooabme HATEp-
Ban BpeMenn. OpHa H3 IIAaBHBEIX NPHUHRH 3TON0 3aKTIOYCHA B TOM,
YTO TassHHE HAa NPAKTHKE H3MEPUMO JHMIh HA A3BIKAX JEAHHKOB TNpH
TASHWHM JIbAA B NPOMEXyTkH Bpemenu Oe3 ocaakos. B ofmem xe
cryyae B TevueHMe nepuoaa abnsiumm 3a moboit MATEPBAN BPEMCHH
HA JEAHUKE M3MEPSETCS! TONLKO YObIb BEMIECTBA B NOBEPXHOCTHOM
C/I0E, @ TasHME PpaCCYNUTHBACTCH apudMETHYECKUM CYMMHPOBAHMEM
9TOM HM3MEPEHHON BEAWUYMHBI C CYMMON BHNABMHX 33 3TO BpeMs
TBEPAWX OcaAkoB. Tak Kak OKOA0 KaXmoW BEXM, UCNOAB3YEMOM AAs
HIMCDCHHSA TAadHNA, HEC NOCTABHIUb OoCaaKoOMEpa, TO ANA pacuera ocan-
KOB MCHOAL3YIOTCH WX OSMNUPHYECKHE 3aBHCMMOCTH oT abcomoTHOM
BLICOTHI, TIpHYeM CBA3u 9t paboraior Tonbko anst Goabwmx npome-
XYTKOB BDEMEHH.

Kpome nepeuncieHHbIX MCXOAHBIX AAHHBIX 1S TIPOBEPKH OpPMYyJIH
(4.5) Obina npuBacucHa emie M TAaKas MHOOpPMAUMS: M3MEDPEHHBIC IS
kaxao w3 72 Touexk A. Oryamumm u 10. OpeiidensaoM 3akpHTOCTDH
ropusoHTa no asumyrtaMm (¢ warom 10°), yrisl HaxkJOHA MOBCPXHOCTH
H 3KCNO3HOMM; u3MepeHHsle B 1981 r. BeaMuuHB HAKOILICHMS CHEra
K HayaJly TasHus; CYTOYHBIC CYMMBbI OCankos, mamepenwnic B 1981 r.
Ha BbICOTE J,84 KM, M 3HAYEHMA MHTEHCHMBHOCTH CYMMApPHOH panHa-
IMH B CPOKM HaOMIONEHWHA 3a KaXabie CYTKH; pe3yabTaThli M3MCPCHMI

O JbAa MO TOYKAM 3a npomwenwue rogs w3 paborm |88].

Pacuer cyTOuHBIX CYMM CYMMapHOH paguauui BEJCA C YYETOM
BPEMEHH BOCXOZJA M 3aXOfa COMHULA 33 KaXabic CYTKH. DTH MOMCHTH
ONpEAENsAncyr mo n3BecTHHIM (opmynam [121] ¢ yuerom 3akpuHTOCTH
ropu3onTa ropamu. lipm Bouncaesun B, no meroguke JI. H. bopo-

siakoBo#, 10. M. Jlemmcosa w ap. [96] npunumanuch BO BHHMAHMC
yron HAKAOHA n IKcno3uums. CyTouHBIE CYMMBI OCA1KOB ONPCACTd-
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JUCh C MOMOWBIO 3aBucuMocTd (2.1), uTO NMO3BOIM/IO, C YYETOM CHC-
NOHAKOIVICHHS K Haua/ly TasHH#, NPOM3BOANTL MNOCYTOYHBLIH KOHTPOJIB
TONO, 4TO TaeT, — CHer Wwid Jaea. B cayvae TasHua cHera ero ane-
Geno npumMmanoce cornacHo pexomenpanusim B. I'. Kowoeasoma |74],
OpH TasHHH JbAa — Opanoce N0 HM3MEPEHHBIM CPEIHHM 3IHAYCHHSIM
8 mpoweamme roaw [88]. Jlas nposepxu dopmyas (4.6) norpebosa-
JIOCh BCCTO-HABCENO NPUBECTH K HYXHBIM BBICOTAM wu3aMepenHyw 0 ¢
NOMOMILI0 €€ BEepPTHKaAbHOMO rpaaucHra., CyMMHPOBAHME CYTOYHBIX
SHAYCHHAW TasHUS JaN0 TOAOBYI) BEJHMHHY /IS KAXIOH TOUKH.
Wsmepennoe none rofoBOr0 yAC/TbHOrO TAsHUS NOKA3aHO HA DPHC,
4.0 a, paccuuransoe mo Qopmysam (4.5) u (4.6) — ua puc. 4.6 6
g 4.6 6, coorsercrBenHHo. Kak BuaMM, H30AHHMM rOJOBONO TASHHS
OPpHYYAJIMBO BHRTAHYTH BACJIb S3bIKA JIEAHHMKA B HMXHEA #M cpeanen
€0 4acTH, a8 B BepxHEH 3anerailor nonepek Jjeaumka. Tak xak m3o-
rancel B o0mwieM npoCTHPAKTCH HONEPeK JEAHMKA, TO SCHO, 4YTO B
Opefesax OAHOM BHICOTHOM 30HB M3MCHYHMBOCTBD TastHM® Beauxa. Bee
X€ YMCHBUICHHME TasiHMS C BHICOTON OTYETIMBO NpPOSIBASETCH, HO 370
TONBKO OCHOBHas TeHaeHums. [lokazaTe BCIO necTpoTv pacupeacieHns
TASHHE HA KAPTE HE NPEACTABASETCS BOSMOXHBIM — MOJIOKEHHE H30-
MUHEW 3aBUCHT OT cmocoba wumHTEpnperauumu nasebix. [losromy pwc.
46 a mecer B cebe anement cydwekTuBHOCTH. OCHOBHBIE NPHYMHBI
MO3aNYHOCTH PpaCHPEACNCHHS TASHMS -— MH3IMEHIIOUMECH CAYVYARHO,
CKaukoM, (baKTOpH, TaxMe, HANPUMEP, KAK OTACABHO JIEXAIUe Bamy-
HH, MHKPOPYYEHKOBAS CETh HA MOBEPXHOCTH JNEJIHHMKA WAH DA3/IHYHHE
B Kopm Taseug, Onmaocrs u  mMopdosormsi CKaabHONO CKJOHA,
YUECTh BAMSHUC KOTOPHIX IS KaXOOH TOUYKH HEBO3MOXHO.

-—W-\_

Puc. 4.6. Pacnpenencune ronosoro yAEILHONO Tagnms (r/cM’) Ma sasike nennuka A6-

pasosa.
a) ManepenHoe, 6} m 8) — paccumtanmoe no opmynam (4.5) u (4.6) coorsercTEENNO;
| — 109xa wamepenvfl, 2 — NYHKT . N€IHMK*, ] — MIOIHHIM TASHHS.



B pacuerax mm omepupyeM apryMeHtaMu, KOTOPHE MONAraeM
[UI4BHO MCHSIIOLUMMHMCS B MPOCTPAaHCTBE: TEMOEPAaTypoil BO3AyXa, CyM-
MapHoW panuauueit. Jlaxe HMCNOAL3ys TAKYIiO wMO3aHYHYIO" nepeMeH-
HYIO, KaK OTpaxalomas CnocoOHOCTh JIbAA, MBI BHHYXICHH TPHME-
HATE HCKOTOPYIO OCPDCAHEHHYH) H3 M3MEPEHHHX B padoHE KaXaoil
TOYKH BCAMUHHY, TAK KAK METOAMKA wu3Mcpenus ansbeno a0 cux mop
OCTaeTcs He N0 KoHua paspaboransoit [87]. Ocpennennoe xe 3Haye-
HHE €€ NOBOJIbHO YETKO BO3PACTAET OT KOHLUA H3HKA JICAHUKA K €ro
Bepxosbam [88]. C umomompio nmnaBHO MCHSOMMXCH ApPTYMEHTOB W3-
MCPCHHOE NONC TasHMH ONMCHBAETCH TOJbKO B obmmx ueprax. Tak,
HANPUMEDP, TEHACHUMS YMEHbIICHHY TagHUS BO MHOMOM OOBSCHYETCH
NANCHMEM TEMIEPATYpH BO3AYXa C BeICOTOH. To WTO H30JAHHMM B
HHXXHCH YACTH JIEAHMKA WAYT BAOAL €r0 OCH, 4 3aTeéM pACnOAAraloTcs
IONEPEK, OTHACTH CBA3AHO C pasHMUCH B 3HAYCHHSX NPUXOANUIEN pa-
AHAUHN W3-33 HCONMHAKOBOM 3aTEHEHHOCTH OOpPTOB, YTO XOpOWIO M-
mocrpupyer puc. 4.7, Ha pucyHke npuBecHH H30MHHHH BO3MOXHOIO

-

'i

70

15 Puc. 4.7. M30aHHHH MAKCHMAIBLHO

BOIMOXKHONO YMCaa wacos obsyueHus

0 CONHUEM TNOBEPXHOCTH SILIKA JIEIHMKA

Afpamosa 3a mafi - ceuvabps B npo-

UEHTAX OT BOIMOXHON HA TOH Xe wWwH-

"'-—-—-ﬂi ;'F::.E npM OTCYTCTBHH 3ATEHCHHS m

YMCJIA YacoB OO/Myu€HMS TOBEPXHOCTH JICAHMKA COMHLEM 32 BECh CE30H
abasuuu. XapakTep pacnoNoXeHHR HIONMHHN ITON BENMUMHN W Tas-
HHS BO MHOIOM CXOIEH — B BEpPXHEH uacTH MeHsercs obuiee Ha-
NPABJICHHC H30JMHHA, 3AMETHO YMEHLUIAITCE 3HAYEHHS OT BOCTOYHOID
Gopra k 3ananHOMy B CpeaHeH YACTH %3MKA JIGIHMKA; COBNAAAIOT JIO-
KQIbHHE MAKCHMYMB B HUXKHEH, |
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Mrak, yxe HA 3Tane nNOCTPOEHMS KAPThl TASHUS M B CAMOM Ha-
HaJ€ NPOBEPKH pacyeTHHX (POpMys C€TAn0 SCHO, YTO B AETANAX ONH-
CaTh M3MCHYMBOCTbL NOJIS TAsiHUS HA JEOHHKE NPAKTHUCCKH HEBO3MOX-
HO, Jaxe ucnoabdys maccy madopmaumn npr BuiuMcacHHsX 1o ¢op-
myne (4.5). ComwkoM Benmk Habop (hakTOpoB, HE MOAAAIOLMXCH yue-
TYy. 1 B caMoM pesie, KapTHHB DACTIDENCACHMS DACUCTHHX BE/IWUMH
HMMCIOT OUYCHb Mano OOmMEro c M3MEepeHHbLIM PpACTIPSACICHMEM, 32 HC-
KJIOYCHACM TCHACHIMH YMCHbIIEHMS ¢ Beicotoll. Kak pacuer wo na-
JIEKO HE NBYX(DAKTOPHOW (YTO NOHSTHO M3 H3NOKCHHONO) (dopMyie
(4.5), TaK W BHUMCACHHS C YUYETOM OAHOI TONBKO TEMNEPATYPL BO3-
AyXa, B pE3yJbTATE KOTOPBIX, ECTECTBEHHO, MOAYYACTCH, YTO HIONH-
HHH TPOCTHPAKTCA TNO M30TMNCaM, HE MNO3BOJASIOT ONPEAEANTh BEJIH-
HHHY TastHMsi B Kaxnaon touke. Ho ans wammx 3apay 310 HE CTOMH
BaXxHO. [ocratouno mmerb cnocob pacuera cpesHero aas 0ol Bhi-
COTH YAGABHOrO TasHHsI. B nose3y Takoro noaxoma CBHAETEIHCTBYET
H TO, YTO H3MCHYMBOCTH TasiHUSI C BHLICOTOIl HAMHOIO NpPEBHIIACT Ba-
puaumn B miane. Ilogromy cpasauM cpeanee mis S0-MeTposeix  MH-
TCPBAJIOB BLICOTH TasiHHE C PACCUNTAHHLIMH 3HAYeHnamu (puc. 4.8).

400

200

=N
0 200 400 500 0 200 400 abyefcm

T R S R 4 T TRSNa————— "

Puc. 4.8. Cpasnenne cpesnero no S50-METpoBbIM MHTEPBAIAM Bbi-
COTBI M3MEPEHHOIO agm Tasuus ab, na sabike nepumxa AGpamosa
C paccumtanubiM ab,.

@) pacuer no Qopmyne (4.5, 6) pacuer no dopmyne (4.6).

Kak sumno, cdopmyna (4.5) paer Heckonbko 3amuKeHHHE, a dop-
mysa (4.6) — cuapHO 3asHiueHEBE 3sHauenws. I[louemy dopMysa
(4.5) naer pesynabraT, Gsm3kMe X WMCTHHHBM s 1000 M3 pac- |
CMOTPCHHMX BBLICOTHRIX 30H HAa JeaHuke, Torma kak dopmyna (4.6)
3ABHINACT PE3yAbTaTHl /IS BEPXHHX 30H (TOYKHM B JIEBOM YACTH pHMC.
48 6 snexar 3HAUMTENBHO HMXe OGHMCCEKTPHCH) NPH TOM, uTO JUIA
MaJbX BHCOT pe3y/sbTaThl BhuHCACHH#E 1o dopmyse (4.6) Taxxe
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Gamakm x wctnHHbiM? [Ipuumea, RecoMHenso, B caepyiomem: o6e
dopMysn 6a3upyOTCH B OCHOBHOM HA pE3y/IbTATAX MIMEPEHHUSN TaAHHA
nsna. IlosroMy B HWDKHMX 30HAX, TAe Bec abnauuM nnaa B CymMmap-
Ho#t abuauum senuk, dopmyna (4.6) npaer xopomyld CXOAHMOCTE.
Yuer nornomicHHoi papuaums neaaer dopmyiay (4.5) ynuBepCanbHON
W TOSBOJISET YuHTHBaTh cnenuduky rtasums cHera. Iloaromy oHa pa-
Gotaer IS BCEX 30H BHE 3aBMCHMOCTH OT BKJIAJa TasHMS CHEra B
CYMMapHOE TasHHE.

JlymMaercss, YTO NOJy4Y¥B 3aBHCHMOCTH TasiHU§ OT TeMnepaTyps
BO3AVXA OTHENIbHO /IS CHEra M Jbja, MBI CyMEEM pAacCHMTaTh TaSHME,
OAM3KOE ¥ WCTHHHOMY, 3a JOObiE NPOMEXYTKH BPEMEHM N0 CYTOK
punouaTensio. Ko MIMCHT Koppensiuuu (HEe myTath C KOppeasum-
OHHBIM OTHOMICHHEM, ONPEACACHHKM N0 abCOMOTHOH CXOOUMOCTH H3-
MCPEHHBIX @b, ., W BHMHCICHHBIX ab, ., BENWYHH) CBS3M thakTHUECKOrO

TagHMs ¢ pacCYMTaHHMEM no 0 paxe ¢ nomouibio Crosb rpybofi ¢op-
myan, kak (4.6), pasen 0,97, uTO HECKONBKO BHINE, YEM C paccyd-
ranHeM 1o asyxdaxropuoit dopmyne (4.5) — 0,95.

He 8 monw3sy peyxdakropubix (oOpMysn roBOpPST W PESYJbTaThl HX
ABTOPCKON NPOBEPKH NyTeM CPABHCHHS TONOBHIX OOBEMOB CyMMapHOMo
ragung neannkos Tywokcy u AOpamoBa 3a psja JIET C Pe3yabTaTaMM
pacueros, [Ipu 3roM Takxke OOHApYXEHH CHCTCMATHUYCCKHC 3aHWXE-
HUS, A3 W CaMa TOMHOCTh OLEHOK id Jjeauuka A6Gpamosa Hac He
ycrpausaer [74, puc. 3.1.1 u 3.1.2 q]. TipuumHw 3TOrO, OTYACTH, —
8 puifope 3ranona m crnocofe onpemesnenas mnapamerpoe (opmya. Ira-
JIOHOM CAYXWIH HH3KOTOUHBIC ACKAAHME AAHHHE MO TAAHHIO, A TIJaB-
Hoe — W3MEpeHHBE, NO Kpaitmeit mepe Ha neanuxke AOpamosa, B
NYHKTE Ha OCH JIeAHMKA, @ HE [0 CeTH peek. 3aTeéM mapaMeTpl
ONpEeaeAaNIMCh METOJAMH DErpeccumu. _

MoxH0 noka3arh, 4YTO NOJYYCHHAN OCpPEAHEHHEM NAHHHX 3a ne-
kany dopmysa npMMEHMMA AAS PacdYCTOB TANHUS C TAaKuUM XE HWIH
GONBIIHM MATOM BO BPEMEHM, HO HE C MEHbLIAM, YBEAHMUCHHE @e-
PHOJIA OCPEAHECHHS OTHOCHTEILHO HEOOXOAMMONO MCHSIET HC TOJIBKO KO-
abdumenT, HO W BAX 3aBMCHMOCTE — OHM MOryT CTaTh HEaM-
uetimmMn  [32]. Dro mHanaraer BaxHoe Tpefosamme K HeoOxomuMoil
uaM chopMyne nas pacuera mocyrouHoro rtasuus. [lapameTrpm ee cae-
Ayer noayunTh nyrem noabopa no CyTouHBIM 3HAuCHMsM 0, HO TaKHM
obpasom, uToOB CyMMa CYTOYHBIX 3HAUEGHHA TASHHS 33 KAaK MOXHO
Gonbmuil NMPOMEXYTOK BPEMEHH OKa3anach pasHoit manw Gamskoit x M3-
MEDEHHOMY TO cetH peek Tasmmo. (310 ewe pa3 HanmomuHaer 06
ACK/HOUMTENBHON IEHHOCTH AMMHHMX pSAOB H3MEPCHHN.)

ITonmraemcs n MTh nNapaMeTpel Beipaxenus (4.6), HoO oTaensHO
A cHera W Jbja. Taxum ofpasoM ymacTcs y4HeCTh pasJIMuHbBIA BXAAN
COIHEYHOM paaMauuMM B TagHHE CHEra W JbAa, TAK KAk 3TH MNOBEp-
xHoct# Hawbosee CHWIBHO OTAMMAKXOTCH APYr OT Apyra orpaxawnouief
cnocobuocteio. Pasaumums B ansbeno Mexay 3arpA3HEHHBIM M YHCTHIM
JIBAOM MM MEXAY MOKPHM 3arpi3HCHHHM H YMCTHIM CYXHM CHCIOM
mersme [74]. [ns Kaxzoro BeICOTHONO HHTEpsasa Oyiem mnoabupars
CBOM NapaMerpH, TaK KaK HE HCKJIIOYEHO, YTO OHH MEHSAIOTCH C
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comoTHON BRcoTOM. Tako#ft monxonm npeacraeasercs Ham Hauboaee co-
oTBeTcTBYIOmAM cneuuduke wHOpMALHA.

[MepeunciuM HCNOAB3OBAHHHE MaTtepuans Habmiogenuit 3a 1968—
1983 rr. (Bcero 16 ser): 1) mamepeHHbIE TOAOBHIE BENHYHAHLI TASHAN,
cpepaue mo maom@aan faecatw 100-merpoBHX BBICOTHHIX 30H B Npeae-
nax neagnwka AGpamoBa; 2) H3MEpEHHBIE CPEAHHE N0 IJIOIAAH CHE-
ro3anachl X HAyYany MEPHOAAa TASHWS B TEX Xe 30HaX; 3) mM3MepeHHHE
B NOYHKTE CTAHUMH ,MOpPEHA" CYTOUHBIE CYMMbI OCAIKOB H CpPEAHCCY-
TOYUHBHIE TEMINEpPATYpH BO3Ayxa 3a Bce roael. Jlas pacyera CyTOUYHBIX
CyMM AKKYMYJISIUMH @0 BHICOTAM B TEUYCHHE NEPHOAA TAasiHUS BHOBb
npEIIOCh ucnosb3osats csBg3b (2.1). Ilpm nepepacuere remneparyp

a C MOPEHH HAa JIEQHMKOBYI) NOBCPXHOCTh MCMOAL3OBANACH 3a-
pacumocts (2.2). _

Ing Kaxaoro BHCOTHOrO HHTepsasa noabupamuce KoabpuUHEHTH
K un A6 B dopmyane

K@ + A8) mpn W > 0,

ab = {K,(0 + A6) mpu W, = 0, 4.7
0 npu 6 < — A0,

roe ch ~— BOJHOCTH CHEra Ha MOBEPXHOCTH JCAHWKA. MHAEKCH YKASHBAKOT

BEMmECTBO, KOTOpOe Taer, — cHer wiu aea. s seicor Gonee 4,1 xm no-
NaraiM, YTO ¥ NOCAE CXOAA CHEra 3aBMCHMMOCTD ab(ﬂ%ﬂne MCHYETCH, TaK
Kak npa W, = 0 ma sTux BHcorax Taer (hupn, OumM3KMi' DO CBOEMY

ansbeno x cuery. Kpome TOro, B OTHC/bHBIE MOAbl IPAHHIA CE30HHOINO
CHEra HE yCrneBaeT NMOAHATLCA BHIIE 9TOH OTMETKH K KOHIY mneprHoaa
abnsumn. Kooddmumentol moabmpanmch ¢ MOMOLIBIO TPOrpaMMbl ONTH-
MH3AUMHA, 3auMCcTBOBaHHON m3 paborm [118], no Hawnyuwmemy cosnane-
HHIO0 PACCUMATAHHLIX CYMM CYTOUHBIX 3HAUYCHHH 10 I'OAAM C H3MEPCHHBIMH
3a T¢ xe roasl (Bcero 16 sier) BesiMYMHAMH TNOAOBOIO TasHUS.

Kax m oxunanoch, koadbdunmentnt sasucumocresi (4.7) okasanuce
PasHBIMM, HO 3aBUCAIMMHA OT abCcomOTHON BHICOTH, KAaK ITO NOKA3aHO
Ha puc. 4.9. AHanuTHYECKME BHIDAXEHWH CBA3ECH TAKOBHI

K. = 0,500 + 0,206-exp(— 5,34- Az)

c

K. = 0588 — 0,214.- Az

b |

AG, = 1,82-Az + 1,88

c

AO. = 2,35-Az + 4,28

b |
Az = z — 3,84,

me z — BHICOTA, KM.
Kak Bumso, BeqmuMHa K M juis cHera ® Juid Jibga yOmsaer ¢
BHCOTON, a BrOpoit Koa(bumumenr pacrer. Takoe nopexcHUE napaMer-
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Puc. 4.9. Mamenenne napamerpor dopmyn (4.7) ¢ smcoroi z
a, 6) — pnu Tasmwms cvera W (pwpsa; 6, ¢) — ANA TAAHUN
JIbJA.

pOB Kaxercs Ham He cayvaiemMm. OHO cBsI3aHO, CKOpee Bcero, C Ms-
meHeHHEM (axTOpoB, ONpEACASIOIMX PAAMAUMOHHYIO KOMIOHEHTY Ta-
guns. B camom pene, ecanm TypOyJICHTHRIE NOTOK TEMa C BHICOTOM
MEHSETCS OAHO3HAYHO — yObBAET NO NPHUMHE NAJACHMS TEMNEPATyphi
BO3AYXa, TO M3MCHEHHME PAAHALMOHHOTO KOPOTKOBOJIHOBOMO MOTOKA Ofn-
peaensieTcs B3auMOACHCTBMEM IBYX mnpoTHBonoaoxHbix addexkros. C
OAHON CTOPOHHI, € BHICOTOW YCUMAHWBAETCH HMHTEHCHBHOCTH KOPOTKOBOJI-
HOBOH pagHauMH, a TAKXE YBEJHUHMBACTCSH NPOAOJIXKHTCABHOCTh CBETO-
BONO AHS, YTO XOopowo BuMuHo Ha puc., 4.7. Hecmorpa HA BBICOTHBIE
uaMeHeHHs o0NAyHOCTH, 970 NPHBOOMT K pPOCTY € BHICOTOH mocTyna-
omei cyMMapHO# KOPOTKOBOJIHOBOH paawaumu B npeaenax Oosbmied
yactm jgonuunoro saeaunka [143]. C apyroit croponst, ansbeno nen-
HUKOBOH MOBEPXHOCTH TAKXE pacTeT ¢ BHICOTOH, YTO CNpaBe/THBO H
NpW CIVIOIIHOM TIOKPHITAM JCTHWKA CHEeroM, M aas oOHaxwusinerocs
apga orpensHo [88). B peayasrare noriomaemasi OOAS CyMMapHOM
panmanmmy, pacxoayeMass Ha nporpes aKTHBHONO CJiof H MOBEPXHOCTHOC
Tasiupe, nazaer. Bapuaumum mnNONYUYEHHBIX MapaMeTrpoB, CKOpEEe BCEro,
CBA3aHBI C JTHMM AByMs npoueccamu. BnosHe BO3MOXHO, uTO nDaze-
Hne K ¢ BucoTOH Oo0bSiCHSIETCS yMeHblieHHeM anbbeno noBEPXHOCTH,
a poct A0 — yBesMUEHMEM NPUXOASWIEH PaAHALMM.

B nosp3y Takoil 3aMaHuMBOW TPAKTOBKH IOBOpHT caemywomee. [las
spicotel 4,0 XM HA HameM JEAHNKE TEMNEPATypd HAYAAA TATHWUA Jb1A
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-A0, = —4,6 °C (puc. 4.9 2). IlposkcTpanosHpoBaB NpIMYIO
 A0,(z) ma Buicory 3,12 KM, MOXHO MOACYMTATH, YTO HA ITOA OTMETKE

TAgHUE JILJA HaumHaercs npu rtedmeparype —2,6 °C. Orte  oueHkn
sceroc Ha 0,2—0,3 °C oramualorcs OT 3HAYeHHW, onpeacsicHHBIX B,
I KososanoBmm mno pasreM s jgeaauwka QDegucnko (z = 4,0 xmM)
B neguuka Memsexnero (z = 3,12 xm) [74]. Bnosse BepoaTHO, uTO
9Ta TPYNNA JEAHUKOB HAXONUTCS B HEKOTOPOM ORHOPOAHOM mno ¢o-
HOBHIM 3SHAUCHWAM CONHEMHOH pajgdanem pafione. AnNpPUOPH MOXHO
TAKXE YTBEPXAaTh, YTO NYHKTH HIMCPEHHH HAa JISAHHKAX HAXONWIHCH
HA YYacTKax YHCTOrO JbAa, Tak Kak, cyAd mo pabore [74], ma xax-
muf rpajyc TeMneparypsl Boanyxa shmie -—Af, TasHME HA HUX YBE-

mauusanocs ®a 0,5 r/cu? B cyrkm, a Taxue smavenus K, Ha HameMm

JNIGHAKE XAPaKTePHH Jjd BEpXHell uacTy s3nika ~— 0o0JacTH MMCTOro
JIbjA. ;

JliofoMy BHCOTHOMY HHTEPBANy B Npeaenax uswka Jjenawka Alpa-
MOBA MOXHO INOCTABHTh B COOTBETCTBHE THN JIGASHOM TOBCPXHOCTH —
rpsasHuiil Jen, conabosarpsssenHbii W T, n. looToMy BOOIHE BEPOATHLIM
NPeACTABNSETCH TO, YTO, 3aJaBasich 3HAUCHHAMM AU, B 3aBHCHMOCTH OT

abcoyuoTHOM . BHCOTH, a 3HaucHusMM K, — II0 THIY NOBEPXHOCTH, MOX-

HO A8 HEKoTOporo OOIMPHONO rOPHONO PErvOHA pPacCUMTHIBATE TastHHC
JICAHMKOB M HMX yacTed, noap3ysch Hamumu jaaawmm. Opmako He wc-
KAIONEHO, YTO TPHPONA BBISBJICHHHIX Tenpenuui Gomee cioxHa M 00b-
SICHESTCH, HAOpUMED, BHICOTHBIMM BaPHALMIMH CBSI3H CYMMBE KOpPOTKO-
M JIMHHOBOJAHOBON pammanum ¢ reMneparypoit Bosayxa [89]; semn
HMCHHO HAIHUME 2TOM CBA3M [OENAET B TNPHHUMIE BO3MOXHBIM pacueT
abnsmuM MO OAHON TOMBKO TEMTIEPATYpe.

Bo Bcakom cayuae, npuMeHeHMe 3asucumocre# (4.7) ¢ ,IALBY-
muMu” N0 BHICOTE nNapaMeTpaMn okasanoch ouenb adxbexTHsHEIM NpU
pacuerax moBepXHOCTHOMO rtasHusi. Tak, puc. 4.10 nossoaser CPABHMUTH
H3MEPEHHBE W BHIYHCJACHHLICE 3HAUCHUS TOAOBOND TASAHMA B DAINTHUHEX
BHICOTHHIX 30Hax Jjeguwka AGpamosa B 1972, 1978, 1985 n 1986 o,
CoBnanenue 3a BCE TOAW Xxopomiee, HecMorps Ha 710, wro B 1972 r
nocjae 3uMsl ¢ OOMALHBIMM OCAJKAME B TEUEHHE OuUeHb NPOXJIAAHONO
Jera Tasn B ocHosHOM cHer; B 1978 r. B TedeHME MCKIIOMHTCABHO
Xapkoro jaera — Jsaex u GupH, a aausme 3a 1985 w 1986 rr. —
He3asBHcHMas -Bubopka.

He wmMmes BO3MOXHOCTH NPOBEPUTH TOUHOCTH pacHeTos 38 CYTKH,
TAK K3aK M3MEPEHHad ¢ TaKOM uacroroi abaguMs HE MOXET CAYXHMTH
ranoHoM, Ml Ha puc, 4.11 npusoaMm cpasHeHME AAT CXOAa CHEra
B BBCOTHBRIX 30HAX Jjeaauka AOGpamoBa, pacCYMTAHHHX C NOMOLUBLIO
dopmysin (4.7) u ONpEAENEHHHIX MO M3IMEPEHHOH CpCAHER BHICOTE Ce-
30HHOM cHeroso#t rpammum (CCI) 3a 1985 w 1986 rr. Bwicora CCT
B TCuCHHE CC30HOB abnsuum 3ITHX JIET PEryaspHO H3MCpsiach MO Me-
pc €e momgbeMa NO CeTH Ppeek W reoae3wdeckum cnocobom - 3aceu-
KaMH Touek mno konrtypy. Cpeanss ommubka pacueros no dopmyne
(4.7) okaszanace passow 3,5 cyrox. Xopowas nu 3vo Toywocts! [llpesn-
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crasagercs, wro xopomas. Bo-mepeeix, ¢ noMonmio (opMysa Mel pac-
CYMTHIBUTH JIaTy CXOAA CHETa B BLICOTHOM 30HE, 4 TO, UTO HA HEKO-
TOPYIO JATY M3MEPERMsi HAXOOMTCS TaM XXE, BOBCC HE O3ZHAUACT, YTO mNOA-
HSUIACh OHA HA 3TY BHICOTY B JIGHb ChEMKH, 3T0 MOIIO NPOH3ONTH H paHb-
we. Bor nouemy MaxkcmManbHbie 1O a0COMOTHOR BETMUHHE pacucTa
UMEIOT 3HAK Twmoc, — Haubanee manexko or GumocexTpucsl ®a puc. 4.11 pac-
NOJIOKEHB TOYKA, OTCKOUMBIUME EBBEpX. BO-BTOpHIX, OWMOKM BBHYHCJICHHS
cpeareit Beicotht CCI' kak mo pefikam, Tak W TeoAC3HUECKMM MyTeM AocTa-
Touso ek, Oumbku pacuera no peikaM CBs3aHb! ¢ HEOMMHAKOBOM TIy-
CTOTOH CEeTM peéek B Paz/MuEbIX BHICOTHBIX 3oHax gemnmka ([88]. Tlpu reo-
NE3MUECKON CheMKE OHHM BO3FMKalOT yxe B0 Bpems peumichpuporamms CCI'
HA MECTHOCTH, TAK KaK JIAKS HA CPABHMTEILHO POBHOM JIGTHUKOBOH TOBEPX-
nocry CCI' — 210 omHKP HE OTYET/MBAS JMHMS, KAK NPUHATO CUHTATh, a
MOBOVIHHO MMPOKAS NOMOGA, B MPEUEiax KOTOpOH UEpCayloTesd YUaCTKH yBJAK-
HEHHOTO CHEra, ,CHexHHX Oaor', ofpaxusmeroct AR, OcofeHHO WIOXHO
onpenennts nonokesne CCI, xoma OHA NMOJHMAMACTCS! BHIUE (DUPHOBOM JIMHVN,
KpoMe TOro, NMpOCTPAHCTBCHHHIC BAPHALMM €€ BBICOTH HA JNOOYIO ZAaTy H3Me-
PeHMIT OMEHb BEMMKM, O YEM C(BWIETEILCTBYIOT AaHHbiE Tabm 4.1, — amma-
Hmmmwa%ﬁu,mmpmmwme—ﬁﬁm
ostoMy M rowte Tu@areasHon cbemkn kontypa CCI' Ha senmmke BCeraa
BOSHMKAET BONPOC: @ WIO CuMTaTh ee cpeadedi suicoroit. Tax, B TaGn 4.1
— J70 cpeaHee apuMEeTHuecKoe BHICOT TOYEK, XOTd BOSMOXHBI H JpyrHe
RADHAHTH onpeneneHns, Oonce pepHbie TEOPETHYECKH, HO TPYAHO peaymsye-
muie. Komeuwo, cammas ¢ kpusoli xoma eeicornt CCI' nary Havana TasmHms
M2 HA HEKOTOpOl BHICOTE, MBI 32 cucr OMMOOK B OUEHKC BHICOTHI CHETOBOW
rparmusl ommGaemcs w1 B garax. C yuerom 3T0M0, CXOOUMOCTH ,,M3MEPEHHBIX
JAT C PACCUMTAHHBIMMA TPEACTARISETCH BIKVIHE NpHemaemol. 3amerM Kcra-
TH, YTO TOYHOCTH PAcUeTOB TOAOBOID TASIHMA JIEAHMKA M JIaT Hayaia TasHHS
A, TIOVIYYCHHBIE 3aech, Bumue moctwrdyTaix B. I Konosanosbiv, npume-
oM aeyxdaxropawie Qopmynst  [74].

aby 2fcm?

600 -

200 +

Puc. 4.10. Cpasnenne cpeame-

o o no 100-merpoBuIM HHTEPBANAM
* o 1285 BBICOTHI M3aMepenHoro (ab,) roposo-
! | | M0 YACABHONO TASHMA C PACCYMTAH-
0 200 400 600 aby 2/cm? ueim (ab,) no dopmyne (4.7).
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MOXHO TOJAraTh, YTO HANCKHBIA M CPABHHUTEABHO MPOCTOH Crocod
pacuera TtasHus nonyded, OnHako cnepyer NOMHMTH, YTO OCHOBAH OH
HA NAHHBX TOABKO no meauwky AGpamosa. Ho, seposTHO, npnMeHss
ero nad cHcTeMH JaeaHukoB 6accefiHa, ME TakKXe NOAyuYdM JOCTOBEP-
HHE pe3ynbTaThi, TAK KaK A0S NJOWAnH, NPHXOAdIANcs Ha rIABHLIH
nenawk, Benuka. [IpuMennM e€ro u a8 pacyeTa TasHMs CHEra Ha
HeNIENHUKOBOH uwactn Oaccediua.

DSS, mec.

i 1 i J
7] ] ] X DSS, mec.

Puc. 4.11. Cpasneuue AT mavana TvasHHs

ABAR B BHICOTHBIX 30HAX jacaHuxka AOpamona B

1985 u 1986 rr., (pnmmuux (DSS,) c¢ no-

mMowmbio popmMysi (4.7) W ONPERCACHHBLIX 1O Bbi-
cote cuerosoi rpawnunm (DSS)).

] — BbICOTA CHEroBoft TPAHHLUE OnpejencHa

N0 CHEroOMEepHO-alasumMoHHbM pefixam, 2 — Bh-
COTA M3MEPEHA NEOAE3MYecKOon 3ACeuKOof.

INepBoe eCTECTBEHHOE MpUMEHEHHE nonyucHHBX (opMyn — onpe-
NCNCHAE BPEMCHHBIX XAPAKTEPUCTHK CE30HA abasiuu — BAXHOH MHC-
NeHHOM XAapaKTepHCTMKH npouecca TagHns B bacceine.

Naroli Hawana Ttasums B Juoboli rog Ha moboit Bmicore Oynem

CYMTaTh NEpBHl ACHL B KanespapuHoM roay ¢ ab > 0, naxe ecm
BOIEA 332 HUM HMeer Mecto nepuon 6es rasuua. CooTBETCTBEHHO, Aa-
7O OKOHUAHMS — NOCACAHHH TAKOH HOCHb, NAXE echau A0 Hero Ta-
gHHE JOATOE BpeMs OTCYTCTBOBANO. IIpoAo/IXHTENBHOCTHIO CE€30HA C
ragEWMemM OyaeM CuMTaTh PAa3sHMUY AaT HAYaJsa W KOHUA [UIIOC OAHH
CYTKH; ECTECTBCHHO, OHAa Oynaer NpPEeBHINATL YHCAO AHEH C TASHUCM.
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Tabruya 4.1

Aannbie 0 BLICOTC CE3OHHON CcHerosol rpanunm (CCID)
Ha acanKke AOpamosa merom 1985 r.

BricoThi TOUECK Z Cpenuss
HNara no xourypy CCID, M (Zpax = Zpin ) M| o, M CKOPOCTD
CHEMKH y : nogseMa
max 'r'tp Zin CCr,
Mm/cyT
16 VI 3789 3737 3673 116 31.8 . g’
28 VI 3920 3853 3795 125 33,1 7'3
10 VI 3992 3954 3914 78 18,8 5.3
30 VI 4116 4070 4019 97 26,4 s‘s
28 VI 4361 4244 4163 198 56,7 '

Peaynoratel pacueroB ans negHuxor npwseneHs Ha puc. 4.12, a
A HENENHUKOBRIX CKIOHOB ~~ Ha puc. 4.13. OrmernMm Toneko Ha-
ubonee BaXHHE W WHTEPECHBIC, HA HAW B3MISA, OCOGEHHOCTH.

Cpasnenwe nns cpeaHeit Bmicorsl Gacceitna MOKa3BIBAET, YTO TasHHE
HAa CKnhOHAX HauuHaercs HAa 10 nuelt pamnmie w 3akanumsaerca ma 7
AHEH TO3XE, 4YeM HA NeAHMKAX. UuoIo OHel ¢ TAYHHEM HA CKIOHAX
nour# Ha Mecqan Oosblie, uyeM HAa JIeAHMKAX, Meublue BCEro ¢ BHICOTON
M OT roja K roly H3MEHSACTCA Jara KOHUA TAdHUS, W, YTO BAXHO,
PASHMUA 5TOM HATHI HA CKJIOHAX M JICAHMKAX Heseauka. Brnosme onpas-
J@HO HMOITOMY, YTO 33 HAYaJ0 FMAPOJAOTAYECKONO TOJA TPUHSTA MOCTO-
fHHAsS KOHKpeTHass mara — 1 okrabpa [88]. Tak, Ha cpeamedt BmCoTe
JICAHUKOB AATA TOCIEAHCIO AHS C TASHUEM YCTOWYMBO KOJEONETCH OKOMIO
EPBOrO, & HAa CKJIOHAX — OKOJO BOCBMOIO OKTaDps.

OTuerT mBo NPOCIEXHBAETCS YMeHbIICHHE CcKopoctH momsema CCT ¢
TeueHueM spemenn. HakioH KprBo#M, NMOKAa3WBAIOWEN M3MEHEHUE JATH Ha-
HAJa TasHUS C BBICOTOM, CTAHOBUTCA BCE MeHbluuM. TIpuuMHH 2TOr0 oue-
st [9]. Taxoit xapakrep mamesenust suicorst CCI maGmonaercs exe-
ropHo (om., Hanpumep, Tal. 4.1). Buaumo, B mauassHbil nepuox TasHus,
korna CCI' Haxomures HA OTHOCUTENHHO MAMHX BHICOTAX, MOXKHO K HY X~
HO H3MEpATL ee BBICOTY uacto — pa3 B 10—15 gmeil, Tak xak 310
NOSBVISIET NVIYy4YaTh HHTEPECHHME pesysbratel [52]. Tlocae 1oro Kak Ha-
METHICH YCTOMUMBLE Cnag temneparyp Bosnyxa (2—3 nexama asrycra),
TAKas 4acrota ChbEMOK Helenecoo0pasHa, Tak Kak NpPH Mol CKOPOCTH
nomeema CCT' M3MeHeHme ee BHCOTH 32 KOPOTKHE MPOMEXYTKH BPEMEHH
Oyner cpasuumo c ommbkamu uamepernd. JIOCTATOUHO BHNOMHUTL CIIE
OHY CbeMKY NOO/MMXE K KOHUY nepuoza abnsumu (2—3 nexana cemnrsG-
ps), Guaro, yT0 3Ta NOCTEnHAS #aTA — wHanboaee CTabKUBHAS OT roja
K rogy 3 BCeX BpeMEHHBIX xapaktepuctuk. Cheaas ceemky 3a 15—20
AHEH NO MCTHHHONO KOHLA TasHWS, MOXHO, CWIBHO He OmuUOHBLIACE,
PHHATD H3MCPEHHYIO BHICOTY 33 MAKCHMMAJBHYIO B 3TOM TOAY. ;
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Puc. 4.12 HameHenne ¢ BHICOTON Z CPEAHMX MBOMOJETHMX XAPAKTEPUCTHK Ce3oHA Taa-
HUE Ha nepumxax par DS (@) wavana tasums cwera (1), appa (2), xonua rasuus () w
uHena gHe#t PS (6) ¢ ramivem apaa (4), chera (5), ux cymmei (6) M NPOMOIKHTEMLHOCTH

nepuoga tasuus (7).
TOPH3OHTAIBHOTO OTPE3KA NO OfHY CTOPOHY OT KPY’KKa COOTBETCTBYCT CTAMJapTy

CTENOHeHMI,

Kcratn, smuncnensas pgata Hauasa TasEMS B OacceliHe NPUXOAMT-
Cd HA BTODYKW JA€Kapy anpensi, 4Yro COBHAAAET €O cpenHeir 3adhwukcu-
POBAHHOM HATOH HAuYasa poOCTa pacxoNoB BOALI TOMIE THTEABHONO
3AMHEro crnaga. M3 aroro creayer, yre NpH YBA3KE TOJOBOTO BOAHOID
Gananca Bano paccmvarpusath cTok ¢ anpens (IV) mo mapr (1) cre-
AYIWEro roaa, a He 3a ruaponorwueckmit rog (X — IX), xax s10
penanoce panee [88]. Oror dakr ucnosb3yem npuM  peKOHCTPYKIMM
MHOIMOJIETHEINO psa croka ¢ Oaccelina.

Z KM .
~ a). g 2 J
4751 —:E
4451 :.?:'
4 151
4,05}~
355
1 1 | L l i | 1 | I L i ]
v v W e vk X ASmec, 80 10 140 170 200 PScym

Puc. 4.13 Wamenenue ¢ sbicoToit (z) CpeaHMX MHOTOAETHMX XaPAKTCPHCTHMK Ce30HA Ta-
SHHMS HA HENeNHHMKOBbIX CxyoHax aatr DS (@) vauana tasmma cuexHoro noxposa (7), cHex-
HUKOB (2), xonua rasums (3) u umcaa aweit PS (6) ¢ Tasnuem (4) ¥ NPONOIKUTENLHOCTH
nepuona taauus (5).

FOPHICHTANTBHONO OTPE3KA [0 OAHY CTOPOHY OT KPYXKKA COOTBETCTBYET CTAHAPTY
OTKJIOHEHHMIA.
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Hanuume TtasHMs B KOHuE OKTa0ps HeoOXOAMMO YYHTHBATh TPH
oucHke napamerpa 7T (cm. pasmen 4.1). Ias ero pacuera ,B J06"
MOXHO pacCMATPMBATh KDMBHE ChaAa pacxoaa BOAM ¢ Hoabps, HO HE
paHce.

[Tonsenem HEKOTOpHIE WTOTH:

— HNOAYYEHB JOCTATOYHO MPOCTO peasu3yembie anroputmM u  dop-
MyJIl A8 pacuera CYTOUMOro TASHWS CHCra M JIbAA;

— YHAJOCh BHISIBUTH NMPOCTPAHCTBEHHYK HM3MEHYMBOCTh MNApPaAMETPOB
u (opmyne ceBg3u TagHMd C TEMOEPATYpOH BO3NyXa, -

— mony4YeH HAa00p BPEMEHHBIX XAPAKTEPUCTHK nepuona abasuua.
Mx auanus no3sonder NPeMIOKMTh Pl NMPAKTHYECKHX DPEKOMEHAAILHH
10 MCTONMKE TMOJEBHX W3MEDPECHHI, MOACIMDOBAHMK) CTOKa, BOaHODA-
JIAHCOBEIM  O00COHICHUAM.

4.4. Konebauus 3anacop soanl B (UPHOBOH 00JacCTH

K macrosuieMy BpeMeHH HakorvieH OObIO# ONHT MOZEMHPOBAHHI
ruaporpadoB ¢ mnomombio opHooObemMHON Mmoaeawn Tpanchopmauun [12,
44, 49, 96 u np.]. Bo3MOXHOCTH aNbTCPHATHBHONO BapuaHrta (k3 npo-
crefimmx mopenei) — cxemel u3oxpoH — Hesichm {29, 158]. Kakywo
motesib BeGpats? Jjis 9TOrc NpoaHANM3WPYEM OCOOCHHOCTH CTEKAHHSA
BOAB C pasauuHbIX MOpQOTOrHUECKHMX 4acTed JICAHHKA: C A3hKa H
(pnpHOBOIT O©OOAACTH.

B oTHOWIEHMHM #A3KIKA HM3BECTHO, YTO CKOPOCTh CTEKaHN® BOAM C
Hero Besmxa. C A36IKOB KPYNMHBIX JACAHMKOB BOJAa CTEKACT B TEUCHHE
HECKOJIBKMX YACOB MNOBEPXHOCTHHIM MNYTEM H [0 KaHajaM BHYTPH H
1o HUMH, (POpMHPYS BHYTPHCYTOUHBIH XOX CTOKA B JIEAHHKOBOH pe-
uke [29, 44, 100, 174 u ap.]. D70 posox B mOAb3Y CXEMbl HM30XPOH.
Onuako dopMupoBanuio cToka ¢ ¢upHOBOI 00aCTH, KOHEUYHO, Jyvmie
COOTBETCTBYET oOmHooObeMHAs Mopeans TpaHcdopmauwd, T. €. paccMoT-
peuue ¢dupHoBOM 00aCTH KAK HEKOTOPOrO pesepByapa, 3anoJHEHHONO
nopuctem Bemectsom [157]. [Mockonsky crokooGpaszopanue B dupHe
N0 psiAy NPHYMH M3YYEHO TOPAa30 XyXe, UeM Ha A3mke, nompobyem
BHSCHUTH, KA4KOBA pOMb MMEHHO 3TOH uacTH JelHMKa B CToke ¢ Obac-
cefiHa M KakuMe OCODEHHOCTM CTOKA C HEee C/EeAyeTr Y4YecTh NpH pacyere
rupporpadha mo reHermuecko# dopMmyne crToka, K KOTOPOH MBI CKJO-
HAEMCS., YHHKAJNBHBEC BO3MOXHOCTH O/ 3TON0 AAKT IKCHEPUMEHTANb-
HBIE MATEPHANN N0 KONcOAHWI0 YPOBHS BHYTPMJICAHMKOBHX BOA Ha
nenarike AOpamosa. bonbpmas poab B MOCTAHOBKE M OpraHu3ailHH
grux Habmonenn#t npumapnexur b. B. Kuciosy.

M3mepenus ypoBHS BOAMW BHIMOAHAIACG B raybokux mypdax, onuH
M3 KOTOpHIX pacnojoxeH Ha snicote 4,2 kM, T. €. BOuman ¢upHOBOH
naarn senauka AbGpamosa, a BTOpoil, BepxHuit, — Ha Buicore 4,44 KM,
lypdm Oninu 3an0XeHH AN W3YYEHHs BHyTpeHHero nurTanus [39,
07, 68]. Usmeperus ypoBHS BOAH B HHX ASIANHCH MOMNYTHO C KOM-
maexkcom Habswopenwuit 3a crparurpadueit, MIOTHOCTBIO W TEMOEpaTty-
po¥ Tonuin., Meroauka CAeXeHHMS 3a YpoBHEM noApobHO H3TOXEHA B
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gzio'rax [37, 115], nosromy ormeruM T01BKO, uTO BEpXHMI mypd
ofopynoBan camonmMCuUEM RIMTENbHOTO aelicteus [P-38, a B HuMX-
HEM YPOBEHb INH3OAMUECKH (pukcupoBaiCca no peike. Psgom ¢ Bep-
XHUM wyphoM Benuch MeTeoHAbMIOACHMA H H3MCPCHHS TasgHHS.

Benen sa I'. H. TonyGesmm obHapyxennoe B GupHOBON obnactu
neguuka AGpamosa cxonsienue Boabt Gynem wmmeHoBaTh ,avH3oi”. IMpn
9TOM HACHIICHHE BOAOH HHXHEH 4acTH (PUPHOBOI TONINH NPOWCXOXHT
B TmoNorux uvactax c¢upHosoii obsacTH B YCAOBMSX MJIOXON0 OTTOKA,
KOIia TPCIUMHBI HE MNOCTHralT Jaoxa Jaennuka. [lo mHenuo asropa
pabors: [44], B 97TOM cayuyae Mbl MMECM AEJ0 € AHAOIOM OOHYHBIX
0€3HanOpHHX IPYHTOBHIX BOX, OYEBMAHO, MMEETCS B BHAY ,,BEPXOBOA-
ka" [144]. Buaumo, miowaap Takux BHYTPHUACAHMKOBRIX 03ep B Oac-
CCHHE BENMKa, Tak kak Oosbmas yacts DWpPHOBMX 0OJaCTEH JEAHMKOB
HMEET MAJIBIH YKJIOH, a miyOuHA TpPEemMH 3HAYMTE/NIbHA TONABKO B pail-
OHE JIeONANIOB.

Bun Bryrpuronosmix xonebGammii ypoBHs BOAW B upHOBOIN

aCTH aHanoruueH ruaporpacdy nemuukosoh peukd. Cyas no
OTPHBOUYHHM Habaogennsm sumolt 1975—1976 r., BHAOAHEH-
HEM B. W. llyposmM, ¢ ceursSps nmo Mmait uMET MeCTo yCTOii-
YHBO HM3KMe 3HaueHua. C wavasoM TasHWs, a TOYHEE TOCAC Mpo-
MHTKH (UPHOBO-NCASHON TOAWM A0 MAaKCHMAAhHON BOJOYACPKHBAIO-
mel CnocoOHOCTH, HAUMHAETCS POCT YPOBHS, MNPETEPNEBAIOMIEr0 3FHA-
UATEAbHBE KoacOanus B MoHe — cenrsbpe ¢ ammanTygok no 5
M B OoTaeabHbie roasl. Heobxoammo OTMCTHTB, YTO B pPasHBIX TOY-
Kax BOA3 C TMOBEPXHOCTH MOXET NOCTHTATh 3€PKANa JIMH3L B pas-
HHE CPOKHM M3-32 NPOCTPAHCTBEHHOH H3MEHUMBOCTH MomHOCTH up-
HA W HaJMuud TpewuH, K coxasnenmio, 3aceus AATY HAYANa NOAb~
€Ma NOCKE 3MMHEH MEXEHH HM pasy We ymaaock. B xoHue asrycra
— B CeHT90pe HAUMHAETCS NAABHBI CnNag, ¥ BHOBb YCTAHABJMBA-
eTcd CTabMabHO HU3KHMH yposeHb. XOA VPOBHCH B TECUEHME OIHOIO
u3 nepuopos wabmonenwit 8 obomx mypdax noxkasan ua puc. 4.14
0. Ha ToM Xe pHCyHKe npuBeaCHB HM3MCHCHHS HEKOTODHX METeo-
9JIEMCHTOB M TasHWA B paioHe BepxHero wypda. Xopowo BuAHO,
4TO aMmauTyaa xoaebanmwmit B HuxHem wmypde wmenpme, Hecmorps
Ha TO 4YTO HabJIONCHMS B HEM HOCMAM OTPHIBOMHMWII XapakTep, 3a-
METHA CHMHXPOHHOCTb Kosie0aHWii C YDOBHEM BOAbI B BEpPXHEM WIyp-
de, ocobenHo BO BTODON NOJOBMHE MONOBOABS. D70, K COXKAJICHHIO,
€me HEe roBOPUT O TOM, uro Ooabwas uacre dHupHosoit obnacty
JACAHMKA 3aHATA EAMHBIM BOJAHBIM TOPH30HTOM, NOJITOMY CYANTh 00
obbeMe BOAN B ,JIMH3E" HE NPCACTABASETCS BO3MOXHbBIM.

Hem onpenensiorcs xosnebanus yposus soam? Buammo, asyms oc-
HOBHBIMHM (DaKTOpaMM: PEXHWMOM NOCTYNJIEHMS Tanoik BOAW B (DUDH M
(GAILTPANMORHBIMM  XaPAaKTEPHCTHKAMH camoi dupHosolt Tonmm. Jlag
BHISICHEHMS 3TOT0 NOCTPOMM MPOCTEHILYI0 MONEAb YPOBEHHOTO pEXMMA.
Bynem cumrath, uto MB umeeM 6aK C BEPTUKAJIBHBIMM CTEHKAMH M
wiowansio f, 3anonHesno# ¢upHom ¢ nopucrocTeio £, Ha mero ceep-
Xy NOCTYHDaeT Tanas BOAA C MHTEHCHMBHOCTHIO ab. MuTencusHOCTh OT-
ToKa ¢ Oyaem cuurath, kak 910 aenaa 0. M. [enucos [44], npo-
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nopunoHanbHOM obbeMy Boan W Hax HEKOTOPHM (DHKCHPOBAHHHIM
6a3ucCHBIM YpOBHEM, T. €. ¢ = ag- W. Torna wuamenenwe obwema

sog B Hamem Oaxe Oymer pasHO:

dw |
—r =ab- f—ay. W. 4.8)

OueBHnHO, YTO KOrAa MNOPHCTOCTL jenanodi pemerkn dupxa
£ = 1 (nmeercs TonbkO BOAA), TO yposenr A° = W/f. Ecm xe
£ = 1, o A" = W/E- f m n3 ypasuenns (4.8) noayuaem

Ny boam

Puc. 4.14. XpoHoaormueckui
xon nerom 1974 r. Ha suicore 4,44
kM B (upnosoi ofnactu neanHka
Afpamosa: @) cpeawecyrounoit ob-
me# obnaunocrn N_; 6) Temnepa-

Typsl B03ayxa &; B) cyrousoro Ta-
anus ab; 2) BHYTPUCYTOUHBIX AMD-
autyn konebaHua ypoOBHS BOAM B
wypdpe A,; 0) CpeAHECYTOYHBIX
yposne#t soam A, A, B wypdax
h R A,

1 — wamepennwiit yposens h,
2 — BHIYMCNCHHBIR 10 OAHOOOLEM-
nofi monenu (M) ' ypoeenb BOAB! B
sepxHeM mypde, 3 — HIMEpen-
i 1 L HBIfl MMHOBEHHBH YPOBEHB B HMX-

¥l LU . Hem wypde )‘l".




SdM _ b f—ay K&

HJIH

S e
S e Bk
[Ipumem Teneps BO BHUMAHHME, YTO MH HMMEEM H3IMEpEHUS Y POBHA

UMb OTHOCHTCABHO HEKOTOPOH YCJIOBHO B3STOH, HO NOCTOAHHOH OT-
METKH, NPEBHILEHNE KOTOpO# Ay HA ,KpPaeM BOXOCIMBA" HEH3IBECTHO,

Torna mpu A* = /10 + h, TAe h — H3MEPEHHOE 3HAUEHHE YPOBHH,
NOJIy YyaeM
%‘%‘ =%é —aglhy + h)
H OKOHUATENbHO, MOOXHB ay - hy = f§, HmecMm
%=F§£_ﬁ_a¢.ﬁ* (4.9)

Tak xak B HaweMm pacnOPEXEHWN MMENTHCh MM CYTOUHLIE Be-
JAYHHE a0NSUMH, NPAUNIOCH HCMOAB30BATE TAKXKE CPEAHECYTOUHHE
auaucHns h. 310 noseonuno Ge3 Gonbuiof TOrpelHOCTH NEPeHTH OF
ypasHcHHS (4.9) X ypaBHEHHIO B KOHEYHHX pPA3HOCTIX:

Ah; = (—E—‘ — B —ag - ht.}ari _

I, YUYATHBAd, uro Af = | cyr:
ab,

Mu nonyunnu ypabuenue ¢ Tpems napamerpamu §, a,, B. Ilep-

BHH M3 HUX OnI H3MEPCH HENOCPEACTBEHHO B ur,:m:e M OKasajics
PaBRBIM B CpcaHeM anst Bced (upHosoii Tonmu 0,33. IMapamerpm xe
Gy H f Obmi HalaeHM METONOM HAMMEHLUIAX KBAADATOB, MX 3HAuE-

HHS: g = 0,194, 8 = 977,

Ho cux nop Mu CyWTanH, YTO YPOBCHL BOIH B HAHHBIC CYTKH
SABHCHT TOJBKO OT ypoBHS W abasiuu 3a npeamaviume cyrtku. Ha
(AMOM XC Jejie, Jaxe B paMKax Hauwlel npocrediueit Moxeau, ypo-
BCHb MOXET pearuposate B Oosbiuedt Mepe Ha abasumio xaxkux-iubo
IpeamecTsyommx cyrok. [Mlag nposepku 3roro Gwina nocTpoeHa #3a-
MMHO-KOppensnuonnas gynkuua r(Af) cpeaHecyroudoro A n CyTOYHOM
abnaumm, mamepenHol no pefixam. Ilepeuli Makcumym (7 = 0,55)
NpHILEACE Ha camur, paBHbill 2 cyrkam. Kpome Ttoro, Owmam nocrpocHm
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Koppensuuonsne Gyskimmu r(Af) MEXCYTOYHHX H3MCHEHMHA YPOBHS C
abnsiumedi, cyTodHBIMHM CYMMamM CYMMapHOW pagMauuM W CpPEQHECY-
TOMHON TeMnepaTypodt BoO3Ayxa. Bce OHHM TakxXe HAaJM MEPBHMA Mak-
cumym mipu casure pasAom 1—2 cytkam. Takmm ofpasom, BMECTO
ypapnenus (4.10) cneayer monb30BaTLCH APYIUM:

e Tl 1) A 4.11
T Bt e e ; — B. (4.11)

Pacuer mokasai, uto B 3ToM ypasHemunm ag = 0,187 u § = 10,6.

Ha puc. 4.14 0 nokaszaHo CPaBHEHHE BHYHCJICHHHIX 1O YPaBHEHHIO
(4.11) m wWaMepeHHBIX CPCAHECYTOUYHBIX yposHed Bommi B mypde. Kax
WWIHO, COOTBETCTBHME He commkoMm xopomee, llepeuncnnM OCHOBHHE
NPUYMHBL DTOTO:

— OmMOKN W3MEpeHHs CYTOUHOrO TasiHus, KOTOphHEe OCO0EHHO BeE-
JMKn st cHera m (upHa;

— paccMaTpuBaeMEli mpouecc osee COKEH MW €ro HaIeXHT Onu-
cwpate Oosiee CIOKHBIMA ypABHEHHMSIMH, HAnpHMep, C YYETOM CIIE H
ab, _, v h, _, Tlpasna, nonmwTKa y4ecTh BEJHYUHY TasHUS 3a ueT-

JEPO MPEeNMECTBYIOUMX CYTOK HC Jiana 3HAUMTEIBHONO YyayuylleHUS
CXOAMMOCTH pPE3yJIbTATOB ANS ABYX nepuonos nabmonenwit — 1974 n
1975 . [1135];

— cKkaukooOpasnoe uasmencame & npum konebammsax h. B camom
jesie, TOMMA TpeacTasaser cobod uepesoBaHHE TPOCIOEK (pupHA H
JIbA, MOIMHOCTh KOTOPBIX BNOJHE CPaBHHMA C AMIUIMTYAOW W3MCHCHHA
yposusi. IlonycTMM, HAcHITHB MOWHYIO Npcioiiky ¢mupHa, BOXA MOAHS-
nack no nenosoi. Torma, mpHM TeX JXE BEJMHYWHAX NOCTYIUIEHHS, CIeE-
Jyer Xaath rOpasgo Oos;bilero npupocTa ypOBHEH, YEM paHEe, TaK
KAK TIOPHCTOCTh JibAa Oau3ka K HYJIO;

— BHYTPMIONOBON XOA napameTpoB Monesnu (ay W BPEMEHM 3a-

(A3BIBAHNSA 7y) TPU TPOCAYMBAHMKM TAJTBIX BOJ C JHEBHOM NOBEPX-

HOCTH [0 JHH3H,

He 6ynem ycoBepmeHcTBOBaTH MOAEAb, Tak Kak u3 puc. 4.14 0
BPUAHO, HTO [AaXe PpACCMOTDEHHAs [MpocTenuias MOBOJBHO YETKO MNOKa-
ILBaET OCHOBHHE TeHAeHUMM xona yposrei. [lonmTaeMcss BhiSIBUTD
X0l TMApPAaMETPOB B TEYEHME MNEPUOAA NONOBOABbS. OJTO MNPEACTABISAET
st Hac Oonmiumi MHTEpEC.

[fpoanasusnpyeM MMEBIIMECH TAaKXe BHYTPHCYTOUHBIE Konebanus
yposHst Boam. Taxk, 14 wmona 1974 r. nHabmonancs PE3KHMIT CKa4oK
ypoBHs Ha 02 ¢M BBepx, 3arem Owmictpas ero cpaborka. Ha obmem
(poHe NOBHILICHUS YPOBHS 37O PE3KOE MNMOBHIUEHWEC H HE MEHEC pe3Kkun
cnag mpousomumm Bcero 3a 7 4. Paa asropos [5, 44], aHaim3npy4
BHYTPHCYTOYHBIE TrHAporpadsl CToka C JIEAHHMKOB, OTMEHANA NyJibCauu-
OHHBIE €r0 KojebGauus. BEpOSTHO, YNOMSHYTHIA CKayoK MOXHO OO®siC-
HATh TPOPHBOM BHYTPEHHEH BOMOCOAEPXKAMIEH MOJIOCTH, aHAJIOrMYHON
obnapyxenHnM npw patee wypdoe [37], nodtomy B AATbHEHIICM
aHanuae pasHeie 3a 14 Hioons HE WCMOJAbB30BAAMCH.
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Pe3oHHO nNONOXHTH, YTO MEXAY pasmaxom kosebanuii abnauue W
yPOBHS BOAM AONXHA CYIIECTBOBATH CBS3b, HO ANY AHAJAM3A BHYT-
pPHCYTOUHHX Koaebauwili ypoBHs HeoOXORWMO CHAYA/NA BHACAUTH HX
B UMCTOM BHJAE, T. €. yOpaTe TpeHx AOArOBpeMEHHHX KoseOaumid.
Ona sroro wabaoaeEHas AMMHATPAMMA aNMPOKCUMHPOBANACH TPH-
Mo#i. 3a ammmtyny kosnebanuii A, NPHHMMANACh CyMMa MaKCHMajb-

HHX OTKJOHEHHH BBEpX M BHM3 (DAKTHYECKOHW KPHBOH OT HOPOBEACH-
so#t npsmoit. Okasanoch, 410 B ueioM 33 nepuog HaOmonenwi 1974 r

3aBHCAT OT CyTouHOM abnguuM cHera, -—— XOpOIUO BHPA-
XCH MaKCHMyM B3auMHO-Koppensuwonno ¢yukumu (¢ = 0,72
npa 60 napax 3uauewwil) npumencs HAa nar, paBHHi 2 cyTkam. An-
ODPOKCHMHDPYS BHYTPUCYTOYHLIH XOA TasHHMS TPEYIOJbHMKOM, CHHYCO-
maof, MIR na (MMEIOWMMH MAKCHMYM), UTO OMPaBiaHo Xo-
AOM METCOJICMEHTOB, onpeaeasioumx adasurio, MOXHO MNOKAa3aTh,
410 ofHApyXeHHAS CBN3h YKA3HBAacT HMEHHO HA 3aBHCHMOCTh pas-
Maxa xonebammii ypoOBHS OT AMIIATYAN MHTEHCABHOCTH abasiun
BaEyTpR cyrok. Ouesmpso, capur Makcumyma r(Af) mexny ab m Ay

PaBEH HEKOTOPOMY OCPENHEHHOMY MO IUIOIAAM JEAHMKA B panoHe
mypda BpeMEHHM MNPOCAYMBAHHE TaJBX  BOJ K MOBEPXHOCTH JIMH3HL.
OTEM MB BOCHOAB3YEMCH VIS BHISBJCHHS BHYTPHIOAOBONO XO#a Bpe-
MEHHM NPOCAYMBAHMS TANHX BON 4.

TMOCAEAOBATEABHHX ABANUATHIHEBOK (3a 4 nepuoma Habmone-
gafi ¢ 1974 no 1977 r.) Owam onpesencéHs CABMMH MaKCHMyMma B3a-
AMBO-KoppensuMonHoll dynxuun A; u @b. Oxasasoce, 4T0 BpeMms JO-

ferans TansX BOA CYMIECTBCHHO MEHSAETCH B TCUCHHC TICpHONA Tas-
HM®, 40 BHAAHO HAa prc. 4.15 a. B mone wa npocauMBaHue YXOOUT
Tpoe Cyrok u Oonee; B cepeaMuHe MIONS — ONHWM CYTKH; B NajbHEH-
meM Tajsas BOAA YCMEBAET AOCTHTHYTh YPOBHS JAHH3N B TOT XC€ JCHD,
korga osa oOpasosanach. Takux u3meHenud ¥ cCheAoBaio oxmaate. B
caMoM 7iesie, B mioHe bHMpHOBAS TOAIA TOABKO ,,3pCeT’, NMPOMCXOAMT
e¢ TpOrpeB [0 HyJS ¥ YBEJHUYEHHME BJAXHOCTH, (DHALTPAUMS NPOKC-
XONUT MeMIeHHOo. B nepHoj MHTEHCHBHONO TasHus (MIOAbD — aBrycr)
BOJA HAYMHAET MPOCAMMBATHCH ropasac ObicTpee, NOCKOJIBKY AOKA3aHO,
YTO BHLICOKMM 3HAYEHMSM TASHUS COOTBETCTBYIOT M BHICOKHE CKOPOCTH
bwrvrpanun (44, puc, 4]. B cenrsbpe TOomua XOpowio MPOMOUCHA,
TPEIUHN 3aYaCTyI0 OTKPHTH, H pyyedku ranwx Boa GecnpensTcrBeH-
HO CTEKAT B HHX, MOITOMY ycaoBus as MUALTPAUMHA ONTHMAJILHE
H BPEMEHW HAa HEE TPATHTCH OueHb mano. Pasbpoc Touexk Ha rpaduxe
ofbgcHsEeTcs, NO-BHIMMOMY] PA3NMUHBIMKH OT TOja K rojy AaTaMd Ha-
YaNa WHTCHCHBHONO TAgHHMS W HAKOMIEHHHMH B AKTHBHOM CJ10€ Jel-
HMKAa 3anacam® xonopa [71].

[Nepefinem x aHanM3y M3MCHEHWH napaMeTpa &g . Yuuthisag, 4TO

ﬂ¢ XapaKTEepH3YEeT AWHAMHMUYECKOE COCTOAHHME CHCTCMH OTTOKa M3

JMH3H, B AanbpHehmem OyacM HA3WBATH €M0 ,,MHACKCOM pPa3BUTHS
Apenaxnoit cetH”. [lng Tex Xe NOCJACAOBATCIbHHX NABAAUATHAHEBOK
Ouinm onpeaeneHn 3HAUCHUSN ag TPH Aare TasHHUS, PABHOM 1 cyr-
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kam (puc. 4.15 6). Kax BuaHO, MAKCHMYM HHBACKCA MPHUXOAMUTCH HA
BpeMsl MHTCHCHBHOTO TASHHS, 4 HA rpaHMIax nepuoja abnsuum ero
JHAYCHHS CYIMECTBEHHO MEHBIIE. JTO NO3BONSET PAIACANTD NCPHOA
Jnonosoabs” B dwmpHOBOH oOnaCTM HA TPH YCAOBHAHX IPOMEXYTKA:
(opmupoBanus, HAWIyymero (QyHKUHOHHPOBAHHSE CCTH APCHAXA H €€
ONOPOXHEHHS — paspylieHU4.

Tooym

Puc. 4.15. Havencuue ¢ TeYcHHEM BPEME-

HH [ BHYTPH TORA BPEMEHM NPOCAYHBAHHME Ta-
ABX BOR T, € FOBEPXHOCTH RO FOPHIOHTA

e el s ol et
ceth a, (0) # cranpaprHoft omwb-
Ki pacuera yposued § (a).

OueBMaHO, YTO NOCAE MMHTENBHOH 3IAMHEA MCXCHH BHYTPHICAHH-
KOBHIC KAHANMW paspyWICHH ABHXCHWEM Jbj3a, H C HA4YANOM TasHHS
NPOXOAMT HEKOTOPOE BpeMs, NPEXAE YeM OHH npucnocobsrcs K mpo-
Nycky BCE yBeqHuMBawuuxca obbemop BoAn. C 3THM CBA3aHB HH3-
KHe 3HaueHns wHackca B mione. [lpomecc croka B HIONE — aBrycre
gceH: paspaboraHHme K ITOMY BPEMEHH KaHaNW XOpOWo MOponyCKawT
sony. Ilanenue MHAEKCAa K KOHLY WOAOBOAbS, HA Haw B3rasA, o6e-
§CHSETCS HE CTO/MBKO pa3s’pylieHHEM CETH APEHAXa, CKOABKO YMCHb-
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INCHHEM HANOPa BHYTPHIEAHUKOBBIX BOA. XOTH TEOPECTHYECKM NPOUECce
CMHKAHHS NOJIOCTCH H KAHANOB BHYTPH JIEAHWKA NPOTEKACT AOBOJBHO
Gucrpo {108, 173], B nonb3y Halwe#t BepcMM FOBOPHT TO, YTO OT
HIOHS K CEHTA0PI0 NPOMCXOAMT YJYYIEHHE CXOZHMOCTH H3MEPCHHBIX
H PacCYMTAHHHIX YPOBHEH, Kak 3710 smaHo H3 puc. 4.15 a. Ouesmano,
HENPEKpamaoniascs pa3paboTka KaHanoB CToka npuGaMXaer CHCTEMY
K NPEANOCHUIKAM, 3aN0XEHHHM B MOAEab, M B CeHTabpe cocTosHEE
ApEHaXa HE XyXe, 4YcM B aBrycre. Buammo CKOpoCTh TOPH3OHTAILHON
¢masTpanmu B cdupHe, TaKk Xe, XKaK M BCPTHKANBHON, Dagaer ¢
YMEHBIICHHEM HHTCHCHBHOCTH TasHHY. -

Okasanocs Takxe, uTO DapaMerpsl PacCMATPHBAEMON MONEAH Me-
HEIOTCH OT roga K roay. BuscEmaoce 910 nocne TOro, KaKk Mbl BH-
Opaim pns neprOROB HaWAYHINEro (PYHKUHOHW HHS CETH JApeHaxa
SHAUCHMSA T, M COOTBETCTBYIOWIWE MM 3JHAYCHWS N, PABHLE YACTHOMY OT

Rencams a4 Ha f (oa. somne). HMx ysenwuenme or 1974 x 1977 r.
mokasano Ha puc. 4.16. C uem omo Moxer Omte cBsu3ano?

& max
" a)
By €M
g47} ”r 6)
wl— e ¢
039 s §

435 R Lo
W& 75 8976 MN17 w1975

976
Puc. 4.16. Mamewenne napamerpos nuweilHON monenm
peXHMA BOAM OT roja X TOAY ANY NEPHOJAA HaAM-
Ay9mero HOHHPOBAHMS CETH CTOKA: @) MHAEKCA pas-
BUTHS JIpEHAXHOA cetH a,  6) npessimicnns peiiku ypos-

HS HaJ xpaem . sogochmsa™ 710

Bo-neperix, ¢ HenpephiBHHM yAyumIEHMEM VCIOBMIT OTTOKA. Beaw
POCT a4 YKa3WBACT HA YBCJHYCHHE NPONYCKHOH CMOCOOHOCTH ApEHAX-
HOM ceTH, ‘a pocT Ay — HA yBENMYCHWE NpPEBHIICHMS HYAS pEHKH
Haj KpaeMm ,BONOCAHBA", 4Yepe3 KOTOPHN NPOHCXOAHT CTOK M3 JAMH3H,
CBA3aHHHMA C Bpe3aHmeM crpyexk B mopor. B 1978 r., xorna ata pe-
gyasrate 6wim noayuesw [50], Takoe oOpscHEeHHE Ka3ajoch CKOpPO-
NATHTEbHBIM, OAHAKO B 1984 r. nosyumno BeCKO€ mNOATBEPXICHHE,
Bona m3 wypda wucueana, npuuem mypd HEe MOr npocro nYTUINTD"
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W3 30HW HACHINCHHS, TaK KAK HE3agoAno A0 3roro raybuMHa BOAE B

wem Omna sesiwka [ycruoe coobmenwe B. B. Kucnosa],
BusiacHHbe Kosebanns NapamMeTpoB ag M T (oanoo0beMHOR MO~

penw TpavcdopmanmH CToka) ybeauTesnbHO TNOATBEPXKAAOT H AONOAHS-
wr apyr apyra. OGescaim 310. Pas npm OAWHAKOBHIX HAanopax B
wioHe ® centdbpe (MO CPaBHEHMIO C MIOJEM ~— aBrycTOM) OMNOPOX-
wenne BHyTpudupHOBOH obnactm npoucxoant caabee (ay Mano), 3Ha-

YWHT, M CTOK B 3aMBIKAIOLIEM CTBOPE NOJOKEH MCTOWATHCA MEICHHEL.
Mo mnossonser ChOPMYNHPOBATE HEKOTOPHC BHBOAN: a) potb (upHO-
poit ofnacts B peryampoBaHuuM CTOKa ¢ OacceiHa B LEAOM BEJIHKA M
6) (u3AUECKOH CYUIHOCTH NPOUECCA CTOKa Haway4wmmum obpasoM CooT-
BETCTBYIOT MHOrOOOBEMHBE MOJACIH C NEPEMCHHBIMH NapaMcTpaMH
Wi, To xpaitmel Mepe, obGoGwenuas dopmysa croka [86] — xom-
OGunanus oaHOOOBEMHON C MOAEABI0 H3OXPOH.

Kax nokasawo B [20, 32], npuMeHEHHE MHOTONAPAMETPHYCCKHX MO~
pAene#t HOCMT B HACTOSINES BpeMsl MO3HABATOJIbHWH XapakTep, MNoaToMy
OTKa3uBaeMcs or HuX. C BO3MOXHOCTSAMM NDPHMEHEHMS OAHOOOBCMHEON
MOJESM A8 pacyera CyTouHbIX Kone0aHuil CTOKa BCE fICHO — TOYHOCTH
§ CPeHEM Ha ,yAOBJETBOPHUTCABHO"; OUCHWTH ruaporpad crToka HE
TONILKO ¢ HemcoaenosaHHoro Baccefina, HO M € TOMO X€, N8 KOTOpOro
OCYmiecTBafercs nogbop napaMeTpoB, HO 3a APYIOE rox MPAKTHYECKH
ueanss. [Mosromy Huxe nonpobyem pasofparsCs € BO3MOXHOCTAMH
cxems m3oxpon [112].

Jlns CyXeHHs Kpyra NOMCKA napameTpos o0paTuM BHHMAHHE
emie Ha nea daxkra. Taawe soasi B (upHOBOA 00JACTH HAYMHAIOT
CTEKATH B TrOPH3OHTAJIBHOM HAMPABJACHMAM TOCJAE MPOCAMMBAHMSE 10
YyPOBHS MOHOJMTHONO JIEASHONO BOJOYNOP4 HAM BJIArOHACHUICHHONO
cnos. Tak kak MOmHOCTH (upHOBOM TOMmM pacrer ¢ abGcomoTHOM
BHCOTON, TO nepeuil (DAKT TAKOB: PE3yJAbTHPYIOUAR NOPH3OHTAIBHAR
CKOPOCTH CTEKAHMS BOAM 10 KPAHHEH MEpE K BEPXOBbIM JICAHHKA

HE BO3pacTacr.
DIKCHEPUMEHTH MO ONPEAEICHUI0 CKOPOCTH TOPH3OHTANbHOH

GuapTpanuM BogM M3 BepxHero wypda, OCHOBAHHHE Ha (uKcauMM
MIMEHEHUS KOHUGHTPAUMM pACTBOpPA COMM B HCM, NAIOT OYCHb HH3-
koe 3nauenue ckopoctu [41]. OpHEHTHPOBOYHHIC BHYHCJICHHS MO~
KA3WBAOT, uTO M3 padtiona wypda sona, GuUALTPYHACh C TaKOH CKO-
POCTHIO, NOCTHrAeT S3WKAa JCAHMKA ueped rox — noaropa. Tak Kak
ONBWTH TPOBEACHM NPH HH3KKHX CTosHMSX ypoBHs, B pabore [41]
CAENAH PE30HHHI BHIBOJA, YTO TaKas CKOPOCTH XaPAKTEpPHA ANA KBA-
JMCTALMOHAPHHX 3anacoB BOAW B JecaHuke. Ecaiu npocauynBaHHE BO-
AN W3 AMHAMMUYECKHMX 3anacoB NPOMCXOAMT Aaxe Ha 1-—2 nopsaka
fucTpee, TO W B ITOM CJy4Yae CKOPOCTh ABHXEHHS BOAN B (PHpHE
we OGospme, u€eM Ha s3HKE JAeIHHMKA, a, CKOpee BCEro, HAMHOMO
MeéHbiie. 10 BTOpOH aKT. .
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4.5. Hpumeuenné CXeMbl H30XPOH

w-ulgme Memoodst, nodxodsuue x oa-
wel 3adawe, a Me 3o0awu, Nodxodaujue

K Sawemy memody.
I'. Cenne

Ina pacyera CTOKa C JIEAHHMKOB NO CXEME HM30XPOH HeoOXoauMo
3HATh pAaCTIpCAE/ICHME IVIOIAMM JIEJHMKOB f, MEXAYy H30OXpoHaMm#, T. €.

B Gysxunu, HAa3mBaemMoW kpusoil noberasms:

% = ﬂf} 4.12)

rae v — Bpems poberamms Boawi Ao creopa. Torna pacxoa Boam ¢ on-
penenserca no cdopmyae
T

FST i i o
0

IT0 BHIPAXEHHE, MMEHYEMOE reHeruueckoit dopmynoii croka, npea-
noxeno M. A. Benukamosmm [15]. B mem ¢, — ynenbHoe nocryn-

JICHHC BOAH Ha 3MeMeHT nosepxHocTH Obaccelima (3aecy AEAHMKA)
MEXIYy H30XpOHaMH T M T + dr B MOMEHT BpemeHH (f —171); a — KO-
- pPHUUMEHT BOJOOTAAYHM € ITONO JJEMEHTA TOBEPXHOCTH B TOT X€
MOMEHT BPEMCHM, TMOKA3LIBAIOWIMI, Kakas AOAf NOCTYNUBIICH BOOH
nonangaer B Crok. MHoOrme wmccnenosatesim AN NPOCTOTH  HA3BIBAIOT
ero koadpdpuumentom croxka [12, 32, 44], pockombky dusHUECKHA
CMBICJT MX CXOX. . :
- Ilna onpenenenms KpuBoW noberanus BoCroNb3yeMmcs maecit, Hano-
XeHHO# B pabore [29]. MoXxHO nNOMOXHATH, YTO HA MOJAHHOM JEd-
HUKE JIMHMH OAMHAKOBONO BpeMeHHM AOOEraHMs TrOPH3OHTAIBHB, TaK
KaK JTMHA JNEJHMKA HAMHOINO MNpPEBHIUAET €ro IMHUPHHY M MNO3ITOMY
paccrosane nmpobera soam ! or moboil TOYKM A0 3aMBIKAIOWIEN0 CTBODA
MOXHO BHpasuth ¢yrxume# abGcomoTHOR BHICOTH TOYKM z. Ilpwammas,
YTO YroJ HAKJOHA TOBEPXHOCTH ¥y KPYNHOINO MAOAHHHOND JICAHMKA MO
BCCH €ro IIMHE MNOCTOSHEH, 3TY 3aBHCHMOCTh MOXHO annpoKCHMMpPO-
BaTh NpPsMON:

Z =2y
siny °

= 4.19)

Cneposarensno, gocrarouno nopobpats 3asmcuMocTs dz/dr or Bpe-
McHE noGeraums, uyto0H 3aTeM, BOCMOAB3OBABIIMCH KPHBOH pacnpene-
JICHHS MIOWAAM JIAHMKA MO BHICOTE, ONPEAC/INTh MCKOMYI) KPHMBYIO
noberanma. Takosa Bxparue naes. Hackonbko oHa npuMeHEMa AnS
pacyeTa CToKa C CHCTEeMH JACaIHMKOB Hawero OacceilHa, W KaKk ee pe-
ATM30BATH?
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Jlenanx AGpamoBa MMEeT B CaMOM [€/iC JIOBOJBHO NOCTOSNHHBIN K-
JoH (oxosio §5°) mo Beed anMHE, BO3PACTAOMMIA TOABKO B paNoHE
Acaomana M Ha CTEHKax (UPHOBBIX OHPKOB. [AMHA JNEAHMKA NOYTH
» 4 paza Gonpme ero mmpuus. Bmgnmo, (4.14) aas cobcreenso jen-
nuka AOpamMOBa BHINONHSETCS C AOCTATOMHON CTCNEHBIO TouHocTH. On-
HAKO Ha OonbuiMHCTBE JeaHukoB OacceliMa TOUKH C TOM X€ z HO
CPABHEHHIO C TOYKaMM Ha neguuxke AOGpamMoBa PpacnoJIOXEHH SBHO
(imxe K CTBOpY, MO3ITOMY B LENOM JUISi COBOKVIHOCTH JGIHWKOB 1O~
nymenne (4.14) smnonmusercs xyxe. Byaem Bagesarscs HA TO, 4TO
Hd JONI0 TIABHONO JIEAHHKA NPHXOAHWTCY OCHOBHAS YacTh IUIOLIAAM
O/ICICHEH NS,

Koadpbuumenr Bonoormaum MmeHseTrcs BO BpPEeMEHM M B TPOCTPAH-
cree. O npocTpaHCTBEHHON M3AMEHUMBOCTH M3BECTHO caenywomee. Bo
WTOPON TONOBMHE JNETa 3anmac xosoga B upHoBoit ofsacTM yxe wHc-
uepnaiacs [71], BomoyaepxwBaomas cn HOCTE (DMPHOBOH TOMIH
YMCHBIIWIACh, YPOBEHb BHYTPMACOHHMKOBBIX BOA XOpOUIO PEArupyeTr Ha
konebanns TasHus, B 910 Bpems, BHAMMO, CYWIECTBEHHBIX NOTEPh Ta-
JOW BOAB HA NOBTOPHOE 3aMCP3aHWE W HACHIICHME CHexXHON u (up-
HWOBOH TOJIIUM HA JIEAHMKAX He mnpoucxoaut. CAenoBATE/IbHO, OTHOLIE-
HHE CTOKa K MOCTYIVIEHMIO ONpenesisiercss B OCHOBHOM HCNapeHHeM.
XOTS HM3BECTHO, YTO C YBEAMUYCHHWEM z BKJAA WCHAPCHHS B cyMMmap-
Nyl abnaumio pacTeT, Mbl BBIHYXACHH TIPHHATH 3ACCH, YTO a OOM-
HakoB ang moGoll TOUKM HA JNEAHMKAX IS PACCMATPUBAEMBIX ABYX
MeCSNeB, JTa HETOYHOCTb [0 TMOSIBJICHMS HaAexXHuX cnocofos onpe-
AC/ICHUST MOCYTOYHONO MCMAPEHMS NOKAa HEYCTPaHHMA.

B Teuenme nepuona TasHHS a@ MEHHETCH CYIIECTBCHHO, HO €r0 KO-
nebanust or asrycra k cedtsOpio, Ui KoTopux 6yaeM OCymecTB/ISTH
nopbop napaMeTpos, HE CTOAb BEAMKM, KAK OT HMIOHS K HION0, WINH
Or wmiong K asryctry (e, Buxe). Moxno Owmao Onl  aHAJMTHYECKH
UWpPa3uTh €10 XOA, HO ITO MNEPerpy3uT MOAeab napamerpamm, Tpeby-
WM nonbopa. M BHHYXAEHH CYHTaTh @ KOHCTAHTON, M €ro
MOXHO BBIHECTH M3-NON 3HAKa MHTErpasa B dopmyae (4.13).

B oTHOmEHMH 3aBHCHMOCTM CKODOCTH JBHXEHHS BOAM OT BPEMEHH
noberanms TPYAHO CPasy CKa3aTh YTO-TO ONPEAC/IEHHOE, 3 BOT C Bbi-
COTOYW, KaKk NOKasaHo B mnpeamayuieM pasnene, dl/dt (u cooTBercT-
WEHHO dz/dY) nonxHA He BO3pacTaTh, a, BEPOSTHEC BCETO, YOWBATH
OT MAKCAMAJbHBIX 3HAYCHHH HA KOHLUE S3HKA 0 MHHHMAJBHHIX B
BCPXHHUX YaCTIX JIEAHHWKA, IAC BEJMKM NOTEPH BPEMCHM HA MPOCAYM-
BAHME CKBO3b MOmHYI0O Toamy (upna. ITosromy Oyaem paccmaTpmsaTh

PAIHAYHBIE BAPMAHTH HEBO3PACTAOWHMX 3aBHCHMOCTEH 3—:" (2) u, pemas
coorsercTeyomme auddeperunanbHbe ypaBHEHHS, ONPEIEJIHM MCKO-

Mue o (v} m == (x). Bapmanr, xoropmit nact HaWJyqIIYI0 CXOOH-
dr ot

MOCTb M3MEPEHHOIO M PacCUMTaHHOrO ruaporpados, 6yaeM CuMTaTh MC-
TMHHBIM. (Besnumna dz/dtr ecth CKOpPOCTh NEpeTEKAHHMS BOIHW € OAHOI
BHCOTHOH OTMETKH HA APYTyI0 — BEPTHKAJBHAY KOMMOHEHTA CKOPOCTH
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ABHXCHMS BoamM. Huxe mam uacto npupercs onepmpoBath ¢ Hell, no-
IS KPDATKOCTH Ha3OBEM €€ CKOPOCTBIO ,cnycka” Boam.)

uana npuseaem dopmyny (4.13) x pacuermomy Bupy. Tak xax

MH coDMpacMCS  pACCUMTHBATE  MOCYTOMHHMH ruaporpad, TO
dv = Af = 1 cyr. Yurg ckasanHOoe B OTHOWCHWH a W nepelas K
KOHCHHBIM PpasHOCTaAM, supaxesue (4.13) nepernmmem B Buze

kiz
=3 s )
TAC g, ; — BHYHCACHHWA CPEAHECYTOYHBIA PacXoJ BOAM B CYTKH HOMEp
i, niz — Homep, a kiz — Koamuecrso H30XpOoH, KpaTHex | cyrkawm,
ucKmouas msoxpony 0; £, — maomans AexHMKoB B OacceliHe HEXE
H30XpPOHH niz; q“.—.-ﬂ Bt CPCAHEE YACNBHOE MOCTYIUICHHE BOALI HA
JICAHHMK MCXIY H3OXpoHAMHM niz m niz — 1, 8 cyrkm (i — niz + 1).

H3s-3a 1010, uTO AOXAM B GacceiiHe — ABACHHE HCKIIOUHTENBHO penxoe,
OONOXHM, YTO ¢, paBHO TasHWo (@b), anaropuTM ®H HeoOXOAMMHE BH-

PAXCHHE Ui pacyeTra xoToporo noayucnn suime., Koadbduumenr, yum-

ThIBAOUPEN pasmeprocTe B (4.15), omymies. |
Ha puc. 4.17 ToHKHMMH JMHMSMH NOKASAHH NPOBEPEHHMLE BAPHAHTH

MUIABHHX HeBo3pacraiommx Qysxomil -sr-‘-z- (2), coorsercreyomme um z(r)

H -jf:-{‘l'j. Jhiobas w3 ImHX PyHKuMi ONKCHBAETCH € TOMOWIBIO Ill}'l.

HapaMCcTpOB, ORAMH M3 KOTOphX (V) xapakTepuiver cKOpocTh ,cnycka”

BOAN HA KOHUC N3HWKA JICOHMKA, a4 BTOPON — CTeéneHb YOWBAHUS
CKOpocTH (@) mo Mepe yBeamueHHS BHCOTH Toukw. [Ipm a = O npe-
AeabHWN BapuanT dz/dr = const.

Ans WCnonb3oBaHHOW HAMM NMPOrpaMMBl ONTHMH3ALME napaMeTpos,
SaMMCTBOBAHHOA W3 palGorm [118]), wmeobxommmo 3amatTh MeTpuKy Ry

MHHUMYM KOTODOH OTHICKHBAETCH NPH pasaHuHEX KOoMOWMHAUMSX na-
PAMCTPOB, HAYANBHHIC H NPEACBHHIEC 3HAYEHHS napameTpoB. B kaue-
CTBE MCTPHKH HCNOMB3OBANACh CTaHaaprHas ommbka pacuera S. Ilo-
PSIOOK 3aNaHMS KpalHMX 3HAuYCHHH NAapaMCTpoB NPOACMOHCTPUPYEM HA
OpHMCPE OAHOrO H3 BapHaHTOBR yOmiBaHHs dz/dt ¢ BHCOTON, NOKA3aH-
HOrO HAa pac. 4.17 ToHKOH crutomHOW auHmed, oOmMA BUA KOTOPONO:

L -VB+A (z-2), (4.16)

me A < 0, |
Cnenaem cnepyomme sameun: B l«’g u A = 2a. Torna peue-
HHe ypaBHcHMs (4.160) moxHO 3anmucaTe B BRAC

Il
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t=%[C+VVﬁ +2-a-(z—z.) ],

4 TaKk Kak npu z = 2z, v = 0, 70 C = -V, Tlocse HeCIOXHBIX
npeobpasopanuii umeem:
2
:-*:m-i’ﬂ-t-i-a'zt. 4.17)
Orxyna
dz

E;“Vn'*'“"*

T. €& B JTOM BAPHAHTE Mbi HMMECEM JIEIO C PABHOYCKOPECHHBIM ,,CHIYCKOM"
HACTHI| BOAM, €C/IH CYMTATE OT BEPXOBHEB JCAHUKA, BpeMs noberawus or-
Kyna MaxkcuManbho, u mockoneky a < 0. Pucysok 4.18 wwmoctpupyer

Ha pacCMATpHMBACMOM NpPHMEPE NOPSAOK AANbHEeMIIX 30BAHHH st
onpeaeNicHUs Kpupoilt poberanmMs ¢ NEAHMKOB 10 pa e (417) u man-

corpadmueckoii Kpuso#t segHukoB. Pe3oHHO noiaras, Ym0 B aBrycre —
centsbpe CTOK HPOMCXOAMT CO BCell mIomAN NCAHHKOB, ONPEACAWIA MH-
HHMAJIBHO BOIMOXHBIC SHAYCHHS NAPAMETPOB M3 HEPABCHCTBA

V, ! 2
O,min* ¥min + fanln " Tmin = Zmax — Zers

HUTH ._
dﬂzl-r;ii-(zm-szi’ol_h-rnm), (4.18)

FAC Tqin — MHHHMAABHO BOSMOXHOE BpeMs RoOeraHus C BEpPXOBbEB JAEH-
HHKA. 3Has €ro, He NPEACTABISET TPYAA OUCHUTH HMHKHHH mpenpea ¥V,

H3 HEpaBeHCTBa
Zmax — %crs
¥oain

Vo. min 2

a sareM H a_, .

B pafore [44] npepnoxena CBS3db IWIOWAIM JIEHHMKOB M BPEMEHHOM
KOHCTanT™™ T' (cm. Tmakxe pasgen 4.1), cyas no KOTopoii ais JeaHMKA
Abpamosa T = 7 cyr. Xors, eonpexu muenuio I'. H. FonyGesa, napamerp
T He ecte cpeauee BpeMs no0craHus © JICAHMKA, ITH XApPAKTEPHCTHKH
ARokHe Obre cBgsamm aApyr ¢ apyrom. Ckopee Bcero, v Sambwe 7T, HO
C 3amacoM 3a v, NpuHSAM 5 Ccyr. Bepxumit mpesen v He cross Cyme-
CTBCH, B KauecTse nepeoro npulyimxeHns oH Obul npuust pasHbiM 30
CYT, HO 3aTe€M €ro npHUUIOCh yseanuute 1o S0, Tak kak ais paia Jer
OKa3anoCh, 4YTO HAWIYYLIEC COBNAACHMUE HIMEPEHHONO M  PACCUMTAHHOTO
MIPOrpaPoB MONY4YACTCHE NPH TAKOM COYETAHWHH Vo ¥ a, ars KoToporo
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- Bpems poberanms ¢ Bepxosses npepwmaer 30 cyr. Yrobw ,,momynats”
PAVIMYHBIC 3HAUCHWS ¢, NPHIVIOCh noAOMPaTh NApaMEeTpH MOITANHO, —
ysesmmuusas V,, uwro nossosissio, cornacHo (4.18), paccmarpusate BCE

Ooviniumii MBTEPBAN 3HAYEHMM @, MAKCHMANBHOE 3HAYEHHE KOTOPOro, ec-
TCCTBEHHO, OCTaBAIOCh HEH3MEHHHM H DABHBIM HYJIIO.

T cym
i
5) i")
I
—— 1
= | 1]
| 1]
III
| L
= e Lo | |
| L e
dt i : -5 | t I z
B B pasIRm ey
e LN BRI
\ I i e | 1]
\ _ Lk
\ Loz =4 b |[
\ I i
NS Lt i
Tim] ' Lo ] [”
~d ! |_.l||
U BRI b
i | [II
ISR P, M R
Fa T K02

Puc. 4.18. Cxema onpenenenus xpusolt aoberaums.
a) 3ABHCHMOCTS BpeMeHu aoferasua Tanoit BOAB A0 CTBOPA ¥ OT BLICOTH

z; 6) uuTerpansHas mmncorpadruecxas I'.pll;ll ACAHHKOR; 6) PAcCUpEeneneHHe
d

TUIOLIAZIH NICIHMKOB MEXY H30XPOHAMM, (ﬁ) — xpunas goberanus. Crpen-

KH YKA3BIBAIOT NOPANOK AeHCTEMA. Jlng OCH I HAYANO KOOPAHHAT — Z_.. AN

oCTanbHbIX ocen — 0.
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3a mwxeuii npeaen a npunswm 0,5, a 3a sepxmmit — 1,5, Tak
KAK H3BECTHO, YTO BO BTOPOH MNOJIOBHHE MEpHOAa TasHMS CTOK MOXCT
NPeBHINATL NOCTYIUIEHME N0 NPWYMHE OTHAYM JEFHHKaAMH aKKyMyJH
poBaHHHKX panee Taamx Box [44, 128]. 3a HavanpHNE SHAYCHMA na
PAMETPOB NPHHAMANHCH CpeaHne apudmernyeckue HAHACHHBIX Kpak
pux. [lo mammmm 32 1968—1983 rr. (Bcero 16 ner) OGvum nopobpam:
snaueHus V,, a W a, KOTOpHE AaBaid HAMMCHBIIME S.

Oxasanoce, UTO IS OQHMX JAeT JAyuuie Bcero ,paboraer” rwnor
nuHefHOr0 yOwBanmMst CkopocTH ¢ Bhicoroil (ma puc. 4.17 cooTsBC
pywomue rpadmkn noxasaHbl 3aMUPHXOBAHHBIMH KPYXKaMH, COCAMHCH
HNMH CIUIOIEOH JWHWeN); AAS APYrMX — OKCTIOHEHIMAnbHOrO yOn
paHus (NYHKTHDHHE JMHMM); IS TPeTbux — BooODIME BEpCHS HEHs
MEHHOCTH CKOpOCTH ,cnmycka". Jlna HEKoTopHX JeT OAMHAKOBYK TO4

HOCTH pacueTa JaJM DasHHE BEPCUH %(z)‘ 910 rosoput o0 yCTOI

YHBOCTH MOAEAH (BEPHOCTH IMIOTE3HW HEBO3PacTaHHMs) H BO3MOXHC
sufopa xaxkoro-To cpeaHero Bapuawta. OnEHAKO, 0Ka3anoCh, YTO OTHO:
menwe § K 0, HaXOAUTCd B Mpenenax 0,5—0,6, uro xapakTepH3yel

MeTox pacuera xak yzosnersopureapunit [102], HO Hac Takas TO
HOCTh He ycrpamsaer. Kpome Toro, OO0 HESiCHO, Kak I9TH pE3yJibs
TaTH PpacnpOCTPAHMTb HE TOJBKO HA HEHMCUIEAOBAHHLIC JICAHWKH,

Aaxe Apyr¥e roas ans sHamero Oacceiina, a NONOATH K PEIICHHK
9THX npolsieM OuYeHbh BAXHO. dz
Bespasnmywe MOfeNHM K BHAY 3aBHCHMOCTH — OT 2Z (rnaBHC

yroOu ona He Omusia Bospacramoweit) oOBsSICHACTCS TEM, UYTO € MO
MOIOBIO TUIABHBIX (DYHKUHA HEBO3MOXHO YYECTh KAYCCTBEHHO DpA3HBI
XapaKTep M CKODOCTH CTEKaHusi BOAB HA N3BIKE JeAHMKA H B (up
mopoit obnacrm. Iloaromy pewmeno Obi0 NMPOBEPHTH MPOCTCHUIYIO HE

BO3PACTAIOMYI0 TNPEPHBUCTYIO (PYHKLMIO % (z), oOmmit BMA KOTOPOW,

KaK M COOTBETCTBYIOIMX €l ADYruX HeoOXOAMMBIX JUIS pacyera CBs
selt, nokasan ma puc. 4.17 xnpuoit smumed. [lna 3Toro BapHaHTa

dv

dz _ Vy 1pH Zern S22y + V- I cyr,
Voo TPH Z, + V-1 cyT<z < z,,,

e V, m Vi — DapaMeTpH, KOTOPHE NPEACTOMT onpegeantb. Haac

BEM MX YCJIOBHO CYTOMHHIMH CKOPOCTSMH ,CHycKa" MO JIbAy S3biKa I
2 (upuoso#t obnactm, npuuem V, > V.

Bpems noOeramms CBS3aHO C BHICOTOH Creayiommm OGpasom:
Zoy+Vy,-t mpu v<1 cyT,
T Vocm + Var 1 oyt + Vg(r —1) mpn v 21 oy
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CMuicn 310l BepcHE TakoB: ¢ 93HIKA JieDHAKA (4 MOXeT OHTh C
VACTH €ro, WIH C #3hKa H HEKOTOpOH HIKHeH uactd (upsopBoill 06-
nactu) soma cOeraeT 3a omMHM CYTKH, T. e.

AN, V.n - 1 cyr = Zg» (4.20)

(A€ 23 — CPEOHSs BHICOTA (bupHOBOM /NMHHH B CHCTEME JEIAHHMKOB

Oacceitna (oxkomo 4,25 xm). C oOCTaNbHON YacTH JEAHHKA CTEKAHHE
NMPOUCXOANT C OAMHAKOBOW, HO MEHBUICH, YeM C S3HKA, CKOPOCTHIO.
[Ipn 3apannu nNapamMeTpoB YUMTHIBAJIM CJEAYIOUEE:
1) m3 (4.20) sBcTByeT, UTO B KauecTBE NEPBOrO MPHOIHKEHHS
MOXHO mnpmuate V, = 0,6 xm/cyr, Tak kak z__, TpPUHSTA pPaBHOI

Lo T € 3,65 kM. 3a HMXHee 3HAYEHME ITONO0 NAPAMETPA NDH-

wsm 0,3, a 3a sepxmee — 1,0 km/cyT (MakCHMANBHOE NPEBHUICHHE
JICNHAKAa Han creopoM paeHo 1,35 xm). Moxso 6bu10 O pacmmpHTs
WHTEPBAJA, HO 9TO HE NPUHLMMHAIBHO, 4 TONBKO YBEAMUMBAET 3aTpa-
Thl BpPEMEHH NpPH pacuerax Ha DBM:

2) w3 (4.19) ouesmaHO, uYTO MEXAY BpPeMCHeM po0eraHus BOAH

U aax © HAUOONEE YHANEHHHX TOMEK C BHICOTH Znax ¥ Vg CymecrByer

CNEAYIOmEE COOTHOMIEHHE!

etk NS
A S s (4.21)

rm—l

Tax Kak MH padee 3aJaJuCh OrpaHMUEHMIMM HA Bpems ao0eranHns
C BepxoBueB (O cyr < 7, < 50 cyr), TO AA% NPOCTOTBI MMEHHO

ero # nopbupasm B NpPONECCE ONTHMHM3ALMH NAPAMETPOB, 3 HHTEpPE-
CYIOIyIo th sarem onpenenwsm u3 (4.21). Orosopumcs 3apaHee, uTO

MPpH 3TOM YHANOCh pPACCMOTPETh OYEHb [UHPOKHNA MHTEPBAN Vd! (cm,

1abi. 4.2), Orpanmuenns Ha xo>pdUUUEHT BOXOOTAAYM M METPHKA,
UpH KOTODOH BHNOAHSJICH noalop, Te Xe, WTO W B CNYYasx C IJas-
HEMY DYHKUHSIMH. '

[Nonyyennune 3HAUEHMS NAPAMETPOB H OLEHKH CXOXMMOCTH pac-
CYHTAHHHEX H H3MepeHHnX ruaporpados 3a 1968—1983 rr. ceencan
8 tabn. 4.2. Kak Bugno, npumenchue GyHKOMEM ¢ paspsBoM, a
HHBIMH CI0BaMM -— [ONHTKA yuera ocobennocreit GopMUpPOBAHHS
CTOKa B pasnuuHeX MoOpdosormueckux 30HAX JACHHWKA, MO3BOAMAA
MOBHICHTh TOYHOCTh pacuera ruaporpada. Cpennee 3a 16 xaer 3ua-
ucHue S/0¢ pasro 0,37, YTO COOTBETCTBYET KOPPEASLMOHHOMY OT-
dHomeHu r = 0,93. Has Goapmuncrea aer S/o re npesmmaer 0,4
(r >0,92), uro xapaxkrepusyer merox pacyera kak xopowmi [102],
OCOGEHHO NpPH CPAaBHEHWM C PE3YNBTATAMH MOAETUPOBARUA THAPO-
rpapoB JNEAHMKOBHIX peuek ¢ maroM | cyr apyramu cnocobama.
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Tabruya 4.2

IlapamMerpsl MODEAH CTOKA C JENHHKOB M OLEHKA CXOOHMOCTH
B3IMEPERHOND R PACCYNTAHHOTO AAR asrycra — ceambpa ruaporpados

Ne Ton y Vy a §lo pee.
mm . H! ':TT H; CFT CYT KM
1 1968 426 35 28 0,782 0,27 4.14

2 1969 430 19 49 0,830 0,43 4,04

3 1990 500 37 25 0,904 0,36 4,20

4 1971 550 17 49 1,038 0,44 4,27

5 1972 407 81 13 1,029 0,35 4,07
6 1973 559 17 47 1,014 0,37 4,34

7 1974 382 77 14 0,777 0,48 4,25

8 1975 485 44 21 0,949 0,31 4,35
9 1976 551 160 6 0,861 0,32 4,34
10 1977 524 18 47 1,007 0,39 4,47
11 1978 514 19 45 0,890 0,41 4,45
12 1979 362 25 41 0,988 0,34 4,22
13 1980 525 47 19 0,912 0,44 4.33
14 1981 461 42 23 0,805 0,44 4,16
1§ 1982 544 24 35 0,845 0,26 4,28
16 1983 519 31 28 0,823 0,32 4,22
Cpennee 484 43 31 (21) 0,903 0,37 4,26

Iipumeaanue. Cpensiee KONHYECTBO 30H, YKA3aHHOE B Ckofxax, NOJAYYEHO NO cpennnu?
3HAYCHHEM Fﬂ H P’*.

IIpaMmepn rpadmueckoro CpaBHEHHS CMOAEGJAHPOBAHHHWX H H3MEPEH-
HHX BapMauMil DacxogoB /ISl €aMoro ,IUIOXOro”, ,Cpeaserno” mo Ka-
YEeCTBY pacuera M ,Hauayumero” roAoB MOKa3aHo Ha puc. 4.19. Bun-
HO, YTO OCHOBHHE BOJHM ruaporpada onmucwBawTcs xopomo. AGco-
motHas omubKka pacuera BO BCEX CJydasix NPUMEPHO OAWHAKOBA, a
Gonee HuM3KMe oueHKH mig ,mnoxoro” 1974 r. (cm. puc. 4.19 a) ces-
3aHH C MEHbIMM no cpasuenmio ¢ 1982 r. (cM. puc. 4.19 @) pas-
Maxom kosiefanmii pacxoga B 1974 r. BuumatenbHO NpOAHANM3HPOBAB
pnanuse Tabn. 4.2, MOXHO C/eNaTh BHBOA, YTO KAYECTBO pacyeTa
oueHbs cnabo 3aBHCHT OT KIMMATHYECKMX YCIOBMH roja, KOMIUJIEKCHOM
XapaKTEPHCTHKON KOTOPDHX MOXET CAYXHTh MaKCHMaJibHas BHCOTA C€-

JoHHON cHeropol rpamuum zoo'  [74]. Tak, B XxosogHBE BAAXHBIC
IoAH, Korna Jen obHaxanacs Toabko A0 BHCOTH 4,1 KM, OTHOUWIEHHE
S/ = 0,39. Jina cyxux m Xapkux Jjer, korma Z. > 4,4 xwm,

S/c = 0,40, a B ocranbHBE, TAK HA3HBAEMBIC HOPMAJNBHBIEC, TIOAH,
orromenne S/0 B cpenmneM Heckoabko Menbme (0,36).

Oxaszanock, YTO € MOMOWILK) HOJYYEHHHX NapaMeTpoB MOXHO pac-
CYMTHBATH CTOK W 3a Oonpmme npoMexyTku BpemeHn. Hanpumep, ans
BCEro Temnoro nepmoaa (mioHb—cenrsbps) B cpeanem 3a 16 Jaer
S/ = 0,28. OueBnaHas NpPHYMHA 3TON0 — ACHHXPOHHOCTh BOAOOTAA-
YA C JIEAHHKOB H HEJIEAHHKOBHIX CKJIOHOB.
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Ouesnnuo, MOAENb MEPCTIEKTHBHA, HO HAubo/ieC BAXHBIM MH CYHTACM
10, WTO BHSBHTD 3ABMCHMOCTH €€ NapaMeTpoB OT BHEMIHWX YC-

nosuit. Oxkasanoch, wro BesiMumHa ¥V, (CKOPOCTH CTIYCKAa BOAW MO JIBAY,
UMCICHHO pPaBHAS NPEBHIUEHAIO NEPBOM MIOXPOHHM HAA TIMApPOMETpHYE-
ckum crsopom) B koodduumenTt sonocoTaaun (o) YBEHUMBANOTCE B INOAH
¢ BHICOKHM 3aJICraHMeM TIPaHNI CC30HHONO CHEra TakK, Kak 370 NoKa-

gano Ba puc. 4.20, nmocrpoennoM no aawumiM Tabn. 4.2 myrem ocpea-
Wewns sHaveHwit mapamerpos mo 100-MeTpoBMM WMHTEpBANAM Zog..

gmi/ec
(]

a)

=

Puc. 4.19. Tlpumepn cpasHEHMS WiIME-
PEHHBIX M BHYHCACHHNX mMaporpados p.
Koxcy.

a) mia rona ¢ camMol MIoXoR CX0aMMO-
cei0 (1974); 6) ans roga €O CPeiHMM Kawe-
creom pacuera (1972); 6) ans roja ¢ Ham-
ayvumm xauecrsom pacuera (1982); / — wa-

Mepennsie rvaporpadst, 2 — BHIYHCIEHHBIE.
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Kak ¥ CAeNoBaN0 OXWAATH, B oA C 60NEe BHCOKHM 3AACTAHMEM
CHCIOBOM IpaHMUN PAcTET M OTMETKA Z,, C KOTOPOH Tasas BOAA YC-
A

nesaer cfexars B pycJO pexku B AeHb CBoero ofpasosaHust (CM. pHC.
420 a), Tak kak Ha Bce OONBIUMX BHCOTAX HA AHCBHYIO MOBEPXHOCTH
BEXOOHT MOHOJHTHHINA Jiefl, CKOPOCTH CTEKAHHS MO0 KOTOPOMY BCIHKH.

zy, KMV, kmfcym

S Rl
iﬁrﬂﬂ-
4121 047 Jf
L et
[=
4,081 043
e L ey
o
0,94 G)
Puc. 4.20. Csass napamerpos
MOASAH H3IOXPOH: M cnycka
BOAM MO neAHWKaM V. B HHxHe#H a,90
(nepeoit) 3one (@) u xoadduumenTa
BOMOOTAAYM C JIGHMKOB @ C MAKCH-
MANLHOM BBICOTOA CE30HHOA CHEro- 0,86
soft rpaEmMuM 3o Ha jemwkxe AG-
pamosa (0).
Sy, — OmeeTER nepsoit MaoXpo- 0,82
Hol. TMyHETHpOM NOKAIAHA NAHHHE
paBHBIX SHRMCHWH Z), W it 071 s f ! ]

4,1 &2 &3 ¢ 25 am -.

Kpome TOrO, BHICOTA NEPBON M3OXPOHW MeHbmE 2Zo (TONbKO B 00~

NACTH MUHMMAALHMX 3HAYCHWHA OHM NMPHMEPHO COBNAJAIOT), W pasHA-
DA MEXAY HHMA pacrer no Mepe pocra nocienHed. [IpaumaE 37010
acHH, . Bo-nepBux, rpaHEMIa CE30HHONO CHEra Ha JICAHHKE AOCTHracT
MAKCHMANBHWX OTMETOX OOHuHO B KoHue ceHTabps (oM. puc. 4.12)
H TONBKO B IOAN C OYEHH XOIOOHHIM JIETOM 3T0 NPOHCXOAMT B Ce-
PEIHHE DACCMATPHUBAEMOIO mepWoaa — KoHne asrycra, [lapamerp Xxe
V, MOAyMEH AAS NEPHoEa aBryct — CEeHTsabpb, NOITOMY uame BCero

Zy =25 +V, 1 cyr<zpy,

TOIBKO B PEAKHE XOMOAHME roam zy, == zo' . Bo-sTopmx, xapakrep

OOBEPXHOCTH Jihlda BBEPX OT KOHLUA S3HKA JICAHAKA 3aMCTHO MCHACT-
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CH: EC/IM BHM3Y 370 CPABHMTENBHO YJAOKHA Jiefl, MHKDOBHIEMKM B KO-
TOPOM 3aNOJHEHH MesKoit dpaxumeli NOBEPXHOCTHOM MOpeHH, TO GuM-
XC K rpaHule CHera ero mepoxoBaToCTh BEAMKA — XOpOIWIO pasBHTa
KOpa TafHWs, YacTh MNOMANM 33aHNSTA NSTHAMH HACHIIEHHOINO BOAOH
cwera. Crpy#HikaM BOAH NPHXOMHTCS NPEOAOAECBATP MHOINOYHCICHHHIE
NPEnsSTCTBMS — JMH3H M -UDAH JbAA, JEJHHKOBHE ,CTAKAHYHKH',
cuexunie ,060n0ra". Cxopocts cCrexkanmus najgaloT H, BHAMMO, HE CO
scelt omanu Jsemuuka Huxe CCIT ranas Boja crekaer B pycio B
70T Xe OeHb, KOrga oHa chopMHpoBaNach. ITO 3HAYMT, YTO NOMNL-
Tafica MH 3a5aTh BpEMEHHOM xox V,, M B 3TOM Cayuac NOAYYHIH

Om z, MEHbWYIO, Y€M BHICOTA CCI'. Tlpnumsa Hapacraomero ,0r-
A
crasaHms“ z;, OT Zz, KpOeTCcs €me H B TOM, YTO B TOAH, KOMma
A

HHIA CHEra NONHMMAETCS MHONo BHILE (DUMPHOBOH JIMHMEH, IUIOWAb

ronpuaTHON UIs OGHCTPOrO CTOKA MOBEPXHOCTH YBEJHUMBAECTCH MEN-
JICHHO, TaK KakK cHavajsa obHaxaercs MHOro/ieTHWN (HpH, HO HE JIEA.
He wncxmoueno, uro ofcyxpaemas pasHMNA BO3ZHHKACT eme H NO
NPHYHHE YTOMSHYTON Oonbmeid 6aM30CTH K CTBOPY TOYEK HA APYMMX
nenumMkax OaccefiHa ¢ Tolt Xe BeiCOTONM, UTO M Ha Jeanuke Abpamosa.

IMepetinem x paccmorpenmio puc. 4.20 6. Koadpduument somooTaa-
YA ¢ JIAHMKOB B XapKkWe rogs ¢ OOWIbHHIM TasHHMEM H CTOKOM,
korma CCI' nopamMaercs no OoOMblIMX BHICOT, BHILIE YeM B HOPMaib-
HHE WIH YMEPEHHO XOJIONHbE roan ¢ Oosiee HH3KHEM TOJIOXKEHHEM
CCI. 310 cBS3aHO, CKOpE€E€ BCEro, ¢ OTHOCHTEJBHBIM IOCTOSHCTBOM
NoTeps CTOKA OT roga k roay. B camom jesne morepm CToka B JIek-
nuKoBOM OaccefiHE NPOHCXOAAT 3a CUET MCNapeHns W TOBTOPHONO 3a-
MED3aHMS BOAW, HO MOXHO MNOK43aTh, YTO NOMOAHHE ycaoBus, pabo-
TAIOWME HA POCT OAHONO M3 KOMIIOHEHTOB MOTEPh, OAHOBPEMCHHO MNPH-
BOAST K CHHXEHHI0O BTOporo m Baobopor. To, uT0 ans JNETHAX mne-

PHOAOB, KOrAA Zos, 6una mewsne 4,1 KM, MH NOAYYHIH TOXE OYEHb

BHCOKOE 3HauyeHHEe a (oTckoumBmias Touka Ha puc. 4.20 6, Hamecen-
HAS mO manHeM 3a 1969 u 1972 ), obwacuserca npocro. [locae
obwmbHNX ocankamm suM 1969 m 1972 rr. B TEuYEHHE NPOXJIAZHOIO
fieTa BKJAX CTOKA CO CK/AOHOB B cymmapHui Owin Beamk. [lostomy
MPUHATOE B MOAEAH AONYUIEHWE, YTO H3MEPCHHHHK B aBrycre — CEH-
ta6pe crok ¢ Oacceiina dopmupyercs TOABKO HAa JIEAHMKAX, NS ITHX
JIET HECTPaBEINBO.,

Kak BmaHO, COBEPMIEHHO ONpaBlaH NABHHW MHTEpPEC K TaxKOMy
KOMIUVIEKCHOMY TOKAa3aTeNi0 METEOPOJIOTHYECKHX YC/IOBHH BHICOKOIMOPbS
M peXuMa JIENHMKOB M CTOKa C HMX, KaK CHEropas rpaHMua Ha nen-
ankax [134]. UudopmaTnBHOCTP OAHHHX O HCH OUYCHDP BHICOKA, H
COMCOK mpob/iieM, PEICHHBIX € MX TNOMOMmbIO, OyaeT NONOJAHATHCS.

Jna npoBepkMm MOJENM HA HE3aBHCHMOM Marepuane Obiin HCOOJb-
30BaHH naHnsie 3a 1985 m 1986 rr. (moms — cenrsbpep). [lo u3-

MEDCHHWM B KOHIE NEPHONOB TASHHUS Zzoo., C TIOMOIIBIO MNMOKA3AHHBIX
Ha puc. 4.20 ces3eit onpenesiens sHavenns V. u a. [lapamerp Vg

max
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NPHHSAT OAWHAKOBHIM W paBHuLIM cpeaHemy u3 106 3mauenmit (cm, Taba,
42) — 43 wm/cyr. Ha puc. 4.21 npuseacHN BHMMCACHHBIE W H3Me-
peaabic B 1985 u 1986 rr. rupporpadu 3a moHb—ceHTa0pb. Ommbka
pacuera S cpeaHecyrounmix pacxomos Boags p. Kokcy 8 1985 r. co-
crasuna 0,4 or cranpapra orxsoHenus, a B8 1986 — 0,5, uro onme-
BuBaercs Ha ,xopomo” [102].

OueHp MHTEPECHO OLEHHTH NPUMEHHMOCTH MOAeaAW ans apyrux Oac-
ceitmos. Ilponenaem sro ans Gacceitnos pex Axtpy Ha Aarae u Cens-
napa- Ha Ilammpe (cucrema neguuka (DeaueHKO) NpPH HAPOYHTO XEC-
TKHX OrPAHHMEHHWSX HA MCXONHBE HAAHHBIE.

MonoxuM, Ym0 HMEeM A0 C MOYTH HEWccaenosaHHmMHM DOacceft-

HAMH, JUIS KOTOPDHIX H3BECTHO TONBKO: a) XOA TEMNICparypn BO3AYyXa

HA crasouM BHe JgeaHuka: ans p. Ceampapa — MereocraHums An-

ruH-Masap, ans p. AxTpy — MereonyHkT B ee noiime; 6) kapro-
rpadpuuecKkHe XapakTEePHCTHKM COBOKYNMHOCTH Jenuukos B Oacceinme:
Hnmas pacmpeneneHus MIOIAAN NO BHICOTAM, OTMETKA KOHUA sS3HKa.
PHMEM CPENHEB3BCUICHHYIO BHICOTY JCAHMKOB PpaBHOH BHcOTe C(Hp-
HOBOUW JsmHWH B Oacceiine.
Bce nmepeumcnennnie mammmie mis p. AKTpY 3aMMCTBOBaHM W3 paGorsl
[97], xapromerpuueckwe Xauune neanukos aas OGacceitna p. Cennwpapa
— ®u3 paborm [152], a Temneparypa no mereocranumM AaTnu-Masap

H HM3MEPCHHWC pacxofnl BOAH, ¢ KOTOPHIMH NOTOM NPOBOAWIOCH CpPaB-

Henue, mobesno npeaocrasaeHs [I. I1. CokonoswiM. [laneme no reM-

NEpaTYpE BO3AYXAa HA CTAHUMH IKCTPANWIAPOBAIMNCD HA JCAHMKOBYIO MO~
BEPXHOCTb, KaK pexomennosano B patore [83). Koadpduunuenrm somoor-

Aa4YH M CKOPOCTH ,Cnycka" BoAM B (UpHE NPUHUMANACL PABHBIMM HX
CpeAHMM 3HAYCHHSM s Hawero Oaccedina (cq. rabn. 4.2), 7. e 0,91

" ® 43 m/cyr coorsercrsenno. Umcnewnoe 3nauense napamerpa V, onpe-
AGNSIOCh KaK pasHMIA OTMETOK (MDHOBOH JHMHMH W HMXKHEA TOYKH

oseacnenus. TasHue PACCUMTHIBAOCH MO TEMNEPATYPHOMY koaddunuen-
ry, pasHomy 0,7 r/cM® 3a cyTkH HA OAMH IpagyC NOVIOKHTENBLHON Cpei-
HECYTOMHOW TeMmneparypn Bo3ayxa [145].

Bouncnensnit u uaMepennsit rmaporpadm nokasawn Ha puc. 4.22.
Oxaszanocs, wro S/¢ mna p. Axtpy passo 0,68, a mua p. Cemnapa —
0,86. 310 3HAUMT, YTO B NCPBOM CAYYAE CXOAHMOCTH YHOBJACTBOPH-
TeMbHas, a B0 BropomM — Her [102]. KoapduuuerTn Koppensumm
HIMEPCHHHX M BHYMCICHHBX ¢ (HE nyTath ¢ KOPPEASAUHOHHHM OT-
HomenueM!) ‘oxasanucey pasinimMu 0,84 u 0,59 coorsercreenno. Ho
CAGAYET YYHTHBATH, YTO YyX uepecuyp ,B J0o0" Obiu BHNOAHEHB
pacuern. HecoMHEHHO, MONBMTKA yYera PpasHUON B TAaSHHM CHEra H
AbAA, XOIA TPAAMEHTAa H CKauka remMnepatypu Bosayxa [206, 74], opu-
CHTHPOBOYHKIH Y4YET IPYHTOBONO nuTaHus (B cayuyae ans p. AkTpy),
KOPPEKTHPOBKH mnapameTpoB V, M a MNO3BONET YJAYYUIHTH KAYeCTBO

pacuera. [Ipufimaurenviyio nonpasky V, MOXHO BHNOJIHHTH N0 Kpy-

THIHE JeaHuMK2, a Koo(dPuuMeHTa BOAOOTAAYHM — MO MNOrOAHBIM YyC-
JOBHAM IOAA: XapKo — MNONPAaBKa C TUTIOCOM, XOJIOAHO — ¢ MHHYCOM.
Cucremy nemumxa @eaueHko, BO3MOXHO, CTOMT pa3ae/MTh HA He-
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Puc. 4.21. Cpasnenmne pacxopos sogm p. Koxcy ¢, maMepesHbIX
M BLINMCACHHBX MO CXENE HIOXPOH, NAPAMETPE KOTOPOR OnNpeaccHM
M0 MAKCHMANBHON BHICOTE MPAHMI(L CEIOHHONO CHera Ma nemsmxe AS-

a = 1985 r., 0) & 1986 r.; | — uamepeunnifi noporpad, 2 —
BOITHCAEHHBIR.
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CKQUIBKO MOACHCTEM, H BHYHCASTH CTOK € KaXIOH pasaenbHO, 3¢
CYMMHDPOBATD. MOXHO TakXe NONHTATHCH npuaaTh NOJIYYCHHEHM

samero bacceiina cps3sM napaMeTpos Moxean ¢ Zg,, Gonee ynuBeps

cubHHNA Xxapaktep, mnpeofpasosas apryMeHT B JICAHHKOBRM Koadhdm:

UHECHT H NPOHOPMHPOBAB V.n MO DPCBHIIEHHIO HaA KOHIOOM JCAHHKAG

HanmoMmuM eme pas, uto He CAe/laHH 3TH YTOYHEHWS CHOELHANLHO
yTOON MOKa3aTh NEPCNEKTHBHOCTH paspaboransod CxeMm, KOoTopas mp
camMoM ocTpoM aeduumTe MBdOPMALHM BCE XK€ TNO3BOJASET, KaK BHIHI
u3 puc. 4.22, oueHMTH XapakTEp BapHalil CYTOYHOIO CTOKA C JIiO:
KAIBHOH HHBAABHO-TASUHANLHOA CHCTEMbl, OCHOBHBIE CHai M DOXE

eMul raaporpada, AATH MAKCHMYyMa CYTOYHONO CTOKA.

gmi/e g /e
- a) sool- §)
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N Vil 77
Puc. 4.22. X XO HM3MCPEHHBLIX M BLIMMCACHHMX PACXOMO0B BOAMN ¢

Axtpy 8 1 r. (@ n Cemwnapa 8 1958 r. (6)
ml—m&ﬁw. — EBIYHCICHHBINA. .

Kak ® npeanosiaranoch BHINE, reseTwueckol (OpMyse CTOKa Cremyer
OTAATH OPEMIOYTEHHE MO CPABHEHHIO ¢ oaHooOBeMHOH Moneasio TpaHohop-
ManmA nns GaccelHOB ¢ BHICOKON CTeneHblo oneneHeHns. Tak, no JaHHBIM
I. H. TonyGesa, mapamerp T ommooObemmuoit mMonem ans aemuuka Pen-
yenko pasern 8 cyr [44, puc. 53], mo asmams puc. 4.22 6 noxasuBaer,
YTO YMEHBIICHHWE ¢ B € Pa3 MpH OTCYTCTBHH MNOCTYILICHHS TPOHCXOANT
ropasno Oeictpee. IlpuOmokcHREO OLCHMB NapaMeTphl, € NOMOIEBID MONETH
M30XPOH YAANOCh OMMCATh pe3kMe xoebaHus CTOKA BHITEKAOWEed u3 aen-
Haka Qeauenko p. Censpapui. Ilposepxa noxaswsaer, 4YTO OAHOOOHEMHAS
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MOACTL NAET CHABHO CPAAXCHHBIH XOX ¢, JaXe npu pacuere no nopobpas-
HNM Juis 3TOM0 Tojad, HO HCH3IMEHHBIM BO BPeMCHH mnapamerpam. Bumimo,
NOICOAHHS CYTOYHONO CTOKA, CBS3AHHME C AHHAMMYECKMMM 3anacaMM BOTH
# CHCTEME, CXEMA HM30XPOH OMUCHIBACT YAAuHCE.

Hakoweu, CpasHMM, KaKk NPHMEHEHHAS CXE€MA COOTHOCHMTCE C METOAOM
ciwrmyHoro ruaporpada. Ecm 6wt tagHue He MeHANOCh NO IIOWEAIM Jed-
Wka (€ BicOTOH), eammivmbY rwaporpad Gen Gm mogoGen xpuBol 1O
Oerawus, CpemHMii MHOTONETHMIE BHI KOTOpoif nmokasan Ha puc. 4.23. Ha
NMIKTHKE, HCNOAB3YS HEH3IMEHHOE IS HEKOTOPOIO IojAa PACTIPEACCHHE
WIOIAH  JIEAHHMKOB MEXJY H30XPOHAMHM, M ONEPHPOBAIH AN KAXKIBIX
() cyrox ceoeit dynxkumelt BausHus. Bua ee 3aBHCHT OT H3MEHEHMS B
JIM CYTKH BCAHYMHB YACABLHOTO TASHHA C BHCOTOH, TO €CTh OT TeMmmne-
PATYPH BO3NYXa € M CTENECHM NOKPHTOCTH JEIHHKA CHEIOM.

T olegm

12

10

[

']

a8

-

Et.l | s I L - Had Px:u:z:ﬂfmmmm
g 4 s 12 5 Tom KOB WeCaeayemoro Gaccedima.

MMoschum 3170 Ha npumepe. Jlonyctum 0 Takosa, WTO TasHHEM OX-
BauCHA Majas HMXHAS 4acTh wiowamd. B Takue cyrkm Mano U xoam-
4ECTBO ACHCTBYIOWIMX M3OXPOHHBIX 30H, OOBEM TasHMS W CTOKAa pacnpe-
ACISCTCE N0 MAIOMy YHCIY CYTOK, no3roMy (PYHKUMS BAMSHUS npea-
crasiseT coboit KpyTo najaoinyio Kpusyio. B Xapku#t geHb ¢ OOWIBHBIM
TASHMEM CAMHMYHEA raporpad paciiacTal mo OCH 7, TaK Kak YHCIO
3o Goubme. C yuerom abCOMOTHBIX 3HAMCHHMI TASHHS B NCPBOM C/IyHuac
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MB HMeeM cnabuil CcOCpelioTOUEHHHI HMNYJAbC, BO BTOPOM — MOIY
Huli, HO pacrsHyTmi. Curyauus nosyuaercs muurepecHoin. Pac
CMATpHBAS MOJEAh Kak CXEeMy H30XPOH, HMeeM Cnyuam ¢
COCPEAOTOYEHHNMMHE mnapamerpaMu. Ecaim xXe cuumTare €€ BapHaHTO
., CIMHAYRONO ruaporpada”, To mapaMerph HECTAUMOHAPHH M MEHSIOT-
cd nouTH cayuaitnmm obpasoM. Mm He npeacrasaseM, KakK MOXHC
6uso 6m anpuopu 3anarhk Takol xapaktep KoaebaHmMs napamerpos
OpH TNONHTKE CO3JABaTh MOJEAb € HECTAUMOHAPDHHIMH DAapaMETpaMH,
paccMaTpMBas JIEAHWK Kak HEeKoTopyw ,,eMKocTs’, ,,0ak", ,,Bo=
HOXpaHMaHIue”

Ckasannoe O CTeneHMm pacnIacTaHHOCTH QYHKIME BIHSHWS 1S
OTAGNBHHX CYTOK HONXHO OWTh cnpaseauBuM H aas Goasmmx
NPOMEXYTKOB BPEMCHH, OT/IHYAIOMXCS HHTEHCHMBHOCTHIO TasHus. [Lis
NpOBCPKH 3TON0 YCAOBHO pasgenum Bce 16 ner Ha cepuM € XOJIOA-
HBM, XAPKMM W HOPDMAJbHBIM JISTOM H ONPEAe/TUM IS HHX Cpeanec
Bpems poberanms C BEPXOBLER JEAHMKA T, . Mcnonbayem naHebie O

CyMME MECSUHBX JIETHHX TeMmneparyp soanyxa X6, m3 Tabn. 4.3 n
newust © 7, w3 Tabn. 4.2. Xonomumm Gynem cumMTaTh JIETO, IS KOTO-
poro 20, <12 °C, xapxum — jero ¢ 26,> 18 °C, HopmaibHhIM —

moboe apyroe. B ne;ngw cepnio monama 1972, 1974 » 1981 rr., BO
sTopyio — 1971, 1973, 1977 u 1978 rr. Okasanoch, uro I8 XO-
nogHoro nera v, =17 c¢yr, ans wHopmansHoro — 28 cyT, IS

xapkoro — 47 cyr. Kax suaum, B XxonogHoe Jjero 7.... B CaMOM

AeNie, HEBENAMKO, TAK KaK HE XaXJhleé CYTKH NPOMCXOANT TasHUE B
BCPXHHX 30HaX. :

C napyrolt CTOpOHHE, 3TO NPOTHBOPEYMT oOueBMaHOMY (daxkTty — mTpH
Gonbinell MHTCHCHBHOCTH NOCTYIVIEHHS OQMBbILE M CKOPOCTH CTeXaHns (CM.
sae). IIpwuMHA TAKOrO HECOOTBETCTEMS, BHAMMO, B TOYHOCTH M3MEDPCHHM
H cnemmuduxe MaTeMaTHUECKHMX MPOUCAYP ONTHMH3ALHH NapaMeTpoB, KO-
TOpHE MB BHHYXICHH npuMmeHsTb. [losicamM 310 Ha npumepe. [lonycram,
YTO MHl IS CIy4as XOJOAHONO NPOMEXYTKA BPEMEHH (HO TasHHEM OX-
BA4YCH BECH JIGAHMK M OTOBCIOAY MPOMCXOOMT CTOK), moabupas napaMerpsl,
HATKHY/IMCh HA MCTHHHBINA BAapPHAHT pacnpeac/icHHMsl Mo CYTKaMm nocTynds-
mmx obvemos Bogel. Ouesuano, OHO AOJKHO ObITh paciuIaCTaHHBIM, BEAb
cxopoctd moberanms mMamm. Oanako abcomorthas ,,CWIa BXOJHOMNO CHrHANMA”
OT BEPXHMX 30H HACTOIBKO Masa, YTO YJIOBUTb MX WIMSHHE Ha BBHIXOAC
HAM HE YAAeTCH WM3-3a OmMDOK u3Mcpenwi croka. Kpurepmit xauectsa S
HE YyJAyvylnaercs, 8 TO M YXYAWAETCS M3-33 HCTOUHOCTEH mnpH Cym-
MHUDOBAHMM MANHX BENMYMH NO CpaBHeHuwi0 ¢ Oosee  peskum
COCPEIOTOYEHHBIM MMNY/TboOM. B CTOpOHY coueTaHds napaMerpoB, AAOUMX
TAKOW OUIYTHMEIA MMITY/JBC, M npuxoauTcs nponokars nomck. Ocymecr-
BASETCE 3T0 33 CUET YBEJAMYEHHS IUIOWAJH 30H, YEPC3 YMEHbIICHHE
T W COOTBETCTBEHHO pocT Vg (oM. dopmyay (3.26)). Bor mnouecmy,

max
BHINIQUIHSIS TPOBEPKY MONGAM HA He3asucHMoMm marcpuance (oM. puc. 4.21),

MH HE KOPPCKTHPOBAIH Vq, no ,,CBA3W” C TeMnepaTrypod BO3Ayxa, XOTH
510 K nossosaser GopMasbHO YMEHBIUMTH OWMOKY NMPOBCPOYHOIO pacueTa.
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Tabnuya 4.3
Mamepennnifi u paccuwrannsift crox ¢ Gaccefima neppmxa AGpamona

Ne | Tom vV — HD, Oumsbxa 38, °C
R %ep D), ac'/e pacuwera
uaMepes- | npuse- | paccum- M/e % 20, z8,
Hbi# ReHHMA | TanHbIA
no Iﬂ*

1 1968 2,22 2,72 2,77 — 0,08 — 1 7.3 14,9
2 1969 1,93 2,40 2,43 3.7 13,4
3 1970 2,69 3.03 2,62 + 0,41 + 14 6,6 16,2
4 1971 3.28 3.54 3,50 10,2 18,1
S 1972 1,58 1,71 1,74 — 0,03 — 1 1,4 2.1
6 1973 3,57 4,08 4,42 13,2 19,9
7 1974 1,93 1,93 2,17 — 0,24 — 12 4,3 11,7
8 197§ 2,79 2,79 2,70 7.0 14,7
9 1976 3,16 3,16 3.21 — 0,05 - 2 9,1 16,4
10 1977 4,02 4,02 3,67 . 10,8 18,7
11 1978 3,69 3,69 3,94 — 0,25 -7 11,7 20,3
12 1979 2,57 2,57 2,66 6,8 14,5
14 1981 2,01 2,01 10,9
15 1982 2,37 2,37 13,5
16 1983 2,57 2,57 14,6
17 1984 4,60 4,60 22.3
18 1985 3,29 3.29 16,9
19 1986 2,97 2,97 15,0

Mpumeuanune. Owubxa onpejenena n roasl, NAHHBIE MO KOTOPLIM HE HCNOJLIOBA -
AMCh TMPH BHIBONE PACYETHBIX 3ABMCHMOCTEHR.

WUrak, HaMM BCECTOPOHHE NPOAHANM3MPOBAHE BO3MOXHOCTH MoOJe-
nmposanus ruaporpada croka ¢ scAHMKOB M OaccediHa ¢ yueToM
speMenn nobGeranms. IlosyueHn napaMeTpsl MOZE/AH HM3OXPOH M BhifiB-
JIEHH HMX 33aBHMCHMOCTM OT BHICOTH CHEIOBO# TIpaHWUN Ha JIEAHHKE,
BHINOJHEHA NpPOBEPKA HA HE3aBMCMMOM Martepuase.

OcrHoBHEM CnOcO0OM COBEPIICHCTBOBAHMS MOJCTH, HABEPHAKA, AB-
NMETCS 3ajaHME BPEMEHHONO XOAa €€ NapaMeTpoB. 70 MO3BOJMT CYy-
MECTBCHHO MNOBLICHTP TOYHOCTH pacuera. Beicokoe KauecTBo pacuera
MO3BOJISET NOMYCTHTh WMCNOAB30BAHME MOAenH B Cyrybo npakTHUYECKMX
uengxX — IS KPAaTKOCPOYHONO NMpOrHo3a CTOKa peK ¢ JIEAHHWKOBO-CHE-
TOBLIM MHTAHHEM.

4.6. Pacuer MHOroJerHux koaeOaumit croka ¢ DacceiHa

Kax nokaszaso B paspene 4.2, OCHOBHAsS M3MEHUMBOCTh CTOKA C
Gacceitra cBs3ama ¢ xonebawusmu cToka ¢ JaenHukos. [lostomy He
NPEACTABASCT TPYAA YANMHATh PAA CTOKA, YTO ABASETCHS HEOOXOAMMBIM
ITANOM MHXEHCPHO-TMAPONOrHUYCCKHX PACYETOB HA pekax € KOPOTKHMH
panamMu wusmepenni. Iloguepkuem, YTO TPAAMUMOHHBIH METOA
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PEKOHCTPDYKIME psja croka myrtem nonfopa pexw-amanora ans Oacceit-
HOB CO SHAYMTENBHLIM OJICICHEHWEM BPSA JH NPUMEHHM H3-32 OTCYT-
CTBHS HAO0PA NIMHHHIX DPINOB HIMEPCHHE HA pexax ¢ GoMbIIMM BKIA-
AOM JEAHWKOBONO CTOKA.

Boepsnic rtakas nonurrka Gena npeanpunsra mamum B 1983 . ¢ mc-

OOIL30OBAHHEM pE3yNAbTATOB H3MepcHuit 3a mepmox ¢ 1968 mo 1982 r.

[26]. Tlpu 3rom He Guin yuren ¢akT, craBmuii B HACTOSIIEE BPEMS
ONCBHIAHBIM: M3MCDCHHHH psax croka ¢ Oaccelina HeogHOpOAEeR. 10
CBS3aHO C mnepewocoM crsopa B asrycre 1973 r. sums no pexe Kokcy
B2 0,5 XM B cBS3M C yrpododl paspywieHns NPOABHHYBUIAMCS JICAHH-
koM [88]. Mamepsemuiii CTrok Ccras, npH NpPOYMX pPABHBIX VCIOBHSX,
Oonbmam, o uem ybeaurensHo cemaeTenbcTByer puc. 4.24. Ha

PHCYHKE MOKa3asa 3aBHCHMOCTE CPEAHErNOACBONO pacxoma soan p. Kok-

€Y qp OT CyMMH CPEAHCMCCAMHBIX JETHMX TEMOepaTyp BO3AyXa Ha
cramnmn Jlenwux AGpamosa, mymkr ,,Mopena”. C yueroM nar Hauana

TasHu® B Gaccelime (CM. BHINE) BEAMYHHA Qep PACCUMTHBANACH 32 IO~

AOBOH MNpPOMEXYTOK BpPEMEHH C anpeas no Mapr BKJTIOMHTENLHO.

HecmoTps Ha XOpomyso TECHOTY CBS3H, TOMKH, OTHOCSIIMECS K rogamM
A0 mnonapuxKH JjeaHHka (1968—1973 rr., ofo3sHaueHH KpECTHKAMM),

JIEXAT HMXE APYMrAX B CpPEAHEM ogm “9,4 M3/c, uTo B OObEMHHX enH-

HHIAX cocrasaser oxkonmo 13. 1 BOAN B TIOI.

e M/e
5~

Puc. 4.24. Cease CPeAHETOROBOID pac-
mm%p.m-:qm:m»
HEMECEUHBIX JRCTHHX TCMNCPATYP BOANYXS
20, ma crampen Jlempux ASpamosa. 2k

] — pawsMme no crapomy creopy; 2,

J — maHEMEC MO HOBOMY CTBOPY, HCNOUL- I
JOBAHNHLIC M HCHCTIOTBIOBAHHBIC COOTBETCT-
BCHHO.

B pabore [88] sror daxr mmkax He yuren B Ganancosmx 0006-
mennax e Oacceiima, xors Ttakas npuGaska B 2(!) pasa npeswmaer
CYMMY CKDYNYJAE3HO YUTCHHHX HCOAPDEHWUS W BHYTPEHHEIO ITHTAHHA.
Orcyrcreyior csesenms O TOM, X HOBOMY HJIH CTApOMY CTBODY OTHO-
CaTCH runcorpaduueckae kpueBnie OacceiHa M JIeNHMKOB, 3 mepexo] K
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O0BEMHBIM EMHANAM N0 BCEM KOMIOHEHTAM BOfHOMO OasiaHca BHNOJ-
HCH N0 OJWHAKOBHM IUIOWAASM H B TOAW [0 NEpPEeHoca CTBOpPa H
MOCKE. YBEIMYEHHE CTOKA €C/IM M CBS3AHO C YBEIHYCHHEM TUIOMAIH
JACAHMEA BUICACTBHE MOABHMXKH, TO KpailHe HE3HAUMTENBHO, TAK Kak
(IpH 3TOM IMOWAAP ONEACHEHHS YBEIMUWIACh MeHee uem Ha 1 %.
POME TOro, TOYKHM Ha puc. 4.24, orHocsmmecs Kk cepeauHe 80-x
fON0OB, KOrAa JEOHHK TNPHHAA TNPEXHUE pa3MEPH, TAaKXE JeXaT CHC-
TCMATHYECKH BHINE KPHBOH, NOCTPOEHHOW MO AAHHHM CTAaporo CTBOPA.
WTak, BosHWKaeT HEeoOXOMMMOCTH TNpUBECTH H3MEPEHHHE 3IHAYCHHS
Uep X ONHOMY CTBOPY, 4YTO MH H CAGNAIH C TOMOMBIO JOCTATOYHO

TCCHOW CBsI3W, npuBeacHHOM HA puc. 4.24 no M3MEPEHHBIM B TOAM
0 NyabCauMn JICAHUKA JICTHWM Temnepatypam. Jampeelimee yaamue-
HHE psga Croka He BmH3wWBaeT Ttpyna. Hcnosnmsosae mobesHo
npencrasnaeuEne A. C., llleTwHHMKOBHM HaHAHE MO CYMMAaMm
CPCAHEMECSYHBIX JIETHMX TeMnepatyp sosayxa X6q wa cramumu Jlen-

UK DenueHKo, YacTh H3 KOTOPHX npuseacHa s tabn. 4.3 (cM. HmE-
X€), ONpENCNWIM HX CBR3b C 20, sa ronm wabmiomenwit (puc. 4.25),

BoccTaHosmu psax 20, 3a 1935—1967 rr., a no memy — psa Dep

34 TOT XE€ NEPHON C NOMOIUBI0 33BUCHMOCTH, MOKA3aHHOW Ha pHC.
4.24. TlpoBepouHHE pacuyeTH N0 HEHCHONAB3OBAHHHM INIDH BRBOAE 3a-
sucumocrenr 20, (b,) m 9ep (20,) nammmM 33 1968, 1970, 1972,

1974, 1976, 1978 rr. HEMOHCTPUPYIOT BHCOKYIO TOYHOCTb ONpEAE/iCHHUS
Gep MO H3NOXEHHOH cxeme (cM. Taba. 4.3), S/o = 0,32 [102].

He cnenyer, npasaa, 3abwmath, uro 3a 1968, 1970 u 1972 rr.
NPHBCACHHHE K HOBOMY CTBOPY 3HAYCHHY gp MH MOXEM HA3BaTh

HIMCDCHHEIMA TONBKO € HarsaxkoW. Cpennee H3 u3IMEpeHHHX 3a
nepuof 1968—1979 rr. m BHUHCAEHHWX MO JICTHHM TeMIepaTypaM Ha
nennnke Pemuenko ommuatorca wa 0,01 m°/c.

£8,%
20 B

18
6
14

12
Puc. 4.25. Cease cymM™m cpepmeme-

CAYHBIX TEMIEPATYD BO3AVXA HA CTAHIM-
ax Jlepuux AGpamosa (Z0,) m Jlepumx

Denuenxo (Z6,).
y I — HCNONB30BAHHLIE M HEHCNONb-

2 G ] 8 0 26y T S0BAHHBIC NS ONpPElCNEHHS 3aBHCHMO-
CTH TOUKH.
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XpoHONOrHueckuii  xou Jepr HauuwHas ¢ 1935 r.,, noxkasas Ha pac.

4.26. Ha crnaxessoM rupporpade BHIHH MEPHOAB NOBBILEHHOND CTOKA
B Hauane 40-x u B 70-x r1OAAaX, YTO rOBOPWT, B WYACTHOCTH, O TOM,
uyro walmogesnsmMu wa p. Koxcy, Hauatemu B 1968 r., oxsauen He-
HAOCTATOYHO PENPC3CHTATHBHMN B OTHOINCHWH ONPCACACHUS HOPMBI CTOKA
mmnpmgn. Tak, cpennee 3uauenwe pspa ¢ ¢ 1935 mo 1968 r.
pasio 2,76 m"/c, a 3a nepwon wusmepenmit — 2,98 m°/c. Pasumua
BECHMA OmYTHMAs, TaKk kak cocraeager 30 9% Or CraHzapTrHOIO OTKIO-
HEHUS ¢, OrMeTuM Takke, uTO paccunrTakHme Konebamms croka ¢ Gac-

ceina u Gananca Macce negnuka AGpamoBa 33 10T Xxeé mnepuon (Cm.
pac. 7.8), mpomcxogar B nporusodase. D10 BNOIHE ECTECTBEHHO, TAK
KaK ,,XOpomme” IS CYWECTBOBAHMS JIENHMKA METeoychoBHs — Oosbinoe
KQUIHYECTBO TBEPAKNX OCANKOB H HH3KHE TEeMNCpaTyphl BO3AYXa JICTOM,
UPpHBOAST K YMEHBIUCHHIO CToKa ¢ Oacceliva B uenoM. .

Jep M¥/c

%F.Knu.y.
I, 3 — MINEPCHHBIC H BHYHCACHHBIC EXETOJHBIE HANEHHS COOTBETCTBEHHO,
J — craaxesunie NO CKOAMIIMMM T-NETHEM.

Ymeus pan, MOXHO CAEAaTh OYEHb HMHTEPECHHE CTATHCTHYECKHE
BHBOAH. YX€ H3 pPACCMOTPEHHS XO0aa dep BHIHO, uTO GoblME 3HAYCHHS
pacxonos HaOMOJAIOTCH pexXe, 4YeM MANHE, T. €. PacnpencjeHHe dep
HMEET DONIOXHTEJABHYI0 acuMmerpuio. Pacuers nokasusaior (raba.
44), wro Cg Gonbme Hyns ® noytm B Tp pasa Gorbwe C,, xopowo

BHIHA ACHMMETPHYHOCTE M Ha rHCTOrpamMme pacxogos (puc. 4.276).
Buumcmus summapuveckue oBecneyeHHOCTH IS KAXIOMO H3 WICHOB

paaa no m3sectHuM Gopmynam [117, 142], mMm Hadechrn TOuKHM Ha
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npumensemne B CCCP kaeruarkm BepostHoctn C. H. Kpwuxoro —
M. @. Menkens [123], cnpsmasiomme KpuBHE OBECTIEYEHHOCTH C
onpexeicHubiM  cootHomekHnem Co k C,. Kax sugHo un3 puc. 4.27q,

kietdarka ans Cg=3- C, nmpu C, =0,23 xopomo cnpsmiser M-

NHPHHECKYI0 KpuBYyI0. MoOXHO cuMTars, YTO BHA pacnpec/ieHus Io-
nobpan ynauno, m Ko3(bOMUMEHT ACUMMETPUM ONpeneNcH BMUOJHE Ha-
ACXKHO, MNOITOMY Mbl COYWIH BO3MOXHBIM NPOIKCTPANOJHPOBATh MOAY-
NCHHYIO ,,KDHBYIO" HA JSKCTpPEMAaNbHBE 3HAuYenus ofecneuenHocTH. Pe-
dynbTaThl npusBeneHm B tabn. 4.4.

Tabauya 4.4
Hexoropeie crarHcTHYeCKHe XBPAKTePHCTHKH Psijia
CPERHCrOROBHX pacxonaos poaw p. Koxcy
Xapaxrepucruxa 3nauenue

1. Hnuna YHCAO BeT 52
2. Cpenmee, M /c : 2,76
3. Ixcrpemansume BeauuMHBL, M/C

MAKCHMYM 4,60

MHHBHMYM 1,71
4. Cramnaproe orknouenue, mM°/c 0,64
5 HTH

2 0,67
7 Db % F:
. NCYEHHOCTE CPERHETO,
. Pacxonst paanuuno#i obecneuensocru, M /c

0.01 % 6,07

i % 4,64

5 3,95

30 % 2,67

A 2/6 1,85

w O 1.59

w'w % l'lu

OreneuenHocTs nofoGHEX BRMMCICHWN WIS OTAGALHON ACAHHKOBOMN
peuKH TOJBKO  KaXVYHIAsCH. IIpencrasngercsa, 4YyTO H3-3a
DPOAO/IXKAIONIEIOCH OCBOCHMS BHICOKOrOpbs HANobHOCTE B HHX BOSHHMK-
HCT OYEHB CKOpPO, 4 ONKT BOCCTAHOBJICHWS p980B Ccroka ¢ GacceiiHos
CO 3HAYMTENILHHIM . OonieficHeHueM noka wman [26, 53, 75]. Uennocrs
NPEIVIONKEHHONO METOAA YIJIMHCHHA pP9Ja CTOKA BHIMTCH MNPEXAE BCEID
B ONICMCHTAPHOCTH HCNOJB30BAHHHX JAHHHX H B TOM, Y4TO
ONEPHPOBATH MBI B OOMIEM-TO C OYEHb KOPOTKHMH pSAaMH, Bricoxoe
KauYeCTBO PCKOHCTpykuuM obecrnieumsaercs npu 1o OGoapwmolt TecHO-
TOM HCOONIb30BAHHHX CBA3CH; NONOOHHE CBA3H HOMXHHE HMETh MECTO
H Indg ApYrHx  pexk ¢ Ooapmod gmoned CTOKa C JIEAHMKOB,
PACNIOIOXCHHHX B CXOAHKWX KJIHMATHYECKHX YCNOBHSX,
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4.7. Teepanii CTOK

Pexum teepaoro croka ¢ Oaccefima nenHuxka AGpamoBa, yCHOBHS
ero (OpMHpPOBAHNS, NPHYNHH BHYTPHIOAOBOW W MHOIOJETHEH H3MEH-
UMBOCTH BECHPMA MNONHO npoaHaausupoBann A. A. Ax6GapoBuiM W
0. Anuesnim [4, 88). IMoaromy B 3TOM HeboabmOM pa3saene, Ha-
nucanHOM npu axkrTusHoM yuactuu X. K. TammeroBa, BHNONHMBILErO
OCHOBHYIO HYAaCTh PAaCYETOB, Mhl OCTAHOBMMCY HA HEKOTOPHIX YaCTHHX,
HO MHATEPeCHHX Bonpocax. Tem OGonee, uUTO B YNOMIRYTHX
ucnoss3oBaH psa Habmopenwit awmbs ¢ 1968 no 1975 r., a B HameMm
pacnopsxeHur aaHHbie ao 1988 r.

[Ipexne BCEro HAMOMHHMM, YTO HAOMIONEHMS 33 TBEDARM CTOKOM
(CTOKOM B3BCHICHHHIX HAHOCOB) HAYANMCh OAHOBPEMECHHO C APYIHMH
mapoMerpaueckuMi Habmionenusmu Ha p. Kokcy B 1968 r. [88],
nm!iaéi:ﬂpl, OTMETHM, YT0 B pany HabGmonenuit orcyrcreyor janssie 1979
M IT.

Meroguka mH3MepeHHMil CTOKA B3BCUICHHHX HAHOCOB Onja cras-
napraolt, a caexosateabHo, . omuOKH, yunThBag OGoarmy
BHYTPUCYTOYHYIO €ro M3MEHUYMBOCTb, MO KpaWHeH MEpe HE MCHbIIE
TAKOBHIX HAa lrgenmpnux H paBHHHHHX crBopaXx. Ho paxe wWa HHX,
kak cumraer 0. H. Heanos [56], cpennemecsunnie (!) pacxoam oue-
nuBaloTc ¢ omubkamm g0 S0 %, a cpeameroposme — no 20 %.
10 HeOOXOAMMO YYMTHBATL NPH AHANM3E AAHHHX W HE OIMOPYATHCH
HC CJMIIKOM TEeCHHMH 3aBucHMocTaMH. Mmenno nosromy mu He Oy-
EM TPHUBOIMTL HX AHANHTHUYECKHE BHPAXCHHS — JUIS NOHHMAHHUS
NPOHECCOB BAXHKW TEHACHILMH. _

OcuoBHON 00BbEM TBEpAOrO CTOKA HAa pekax, Oepymux Hauano Hs-
NOj JIEAHMKOB, NPOXOAMT B JIETHHE MECSUB, MNO3TOMY MH aHANH-
JUPOBANM JAHHHE TONBKO 3a  MIOHb—CEHT#0ps kaxaoro roxa. Ha
puc. 4.28 nNOKa3aHW CPEeAHHE 3a ITH MECAUB PACKXOAW BOAN ¢ H
MYTHOCTB BOIH p (r/m”). Ofpamaer ma cefs BHUMAHHE DE3KOE YyBe-
aayerne mytHocTH mocxe 1972 r. TlpeumeEa nmOHSTHA: BO BpeMs nNo-
ABMXKH JIEAHMK MHTCHCHBHO BHIMAXHMBAJA JIOXE, IOCTABASY TBEpALNA
marepuan B norok. CHuxenwne mytHocty » 1971—1972 rr., ecomn po-
NyCTHTB, YTO 3TO HE CAyYaiHOE OTKJOHEHME TOMEK, BH3BaHHOE ommb-
KamMum HabmoncHMM, MOXHO O0BacHuTE Ciegyomum obpasoM: B ITH
rogel Ha JICAHHKE BO3HHKNO OGonsoe KOMMYECTBO TPEILMH,
JATPYAHSIOMHKX CTOK BOAW ¥ TPAHCHIOPTHPOBKY HaHocoB. B ceasm ¢
9THM BHIHOC MOCACHHHX PE3KO BO3POC YXE IOCAEC NOABMXKH. B pams-
HEHmIEM NPOMCXOAWIO MOHOTOHHOE CHHXeHME MyTHocTH. MMeHHO cCy-
MECTBEHHOC W3MEHEHHE YCJOBMH CTOKa NPUBENO K OTCYTCTBHIO CBSA3M
CPEAHErOOBOH MYTHOCTH W CTOKA B3BCMEHHBX HAHOCOB CO
CPEIHETOAOBHMH PacXOfaMM BOAM,

XOoT4 pacCcuMTHBATh CTATHCTHYCCKHE NapaMeTpH Takoro psaja
PHCKOBAHHO, YKaXEM BCE XE€, 4YTO CPEAHMH 33 MHONONETHHA NepHox
BHHOC TBEPAOr0O MATEPHANa B BHAE B3BCIUIEHHHX HAHOCOB pAaBEH
npamepro 76 - 10° xr/roa. CymMapuuit Xe TBEpan# CTOK PpacCuyMTaTh
TPYAHO, TAK Kak 3a Bech nepuon HAOMONEHMH BACKOMBE HAHOCH OH-
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JIH M3MECPCHBI NHIUL HECKOALKO pa3 [88, rabn. 54). Ecam B xauecTse
nepsoro npubAMXCHAS NPUHATE AOMO BAEKOMBIX HAHOCOB pABHOR
28 9, xak caeayer u3 9roii paboTm, TO %yuuapﬂuﬁ TBCPABIH I
noBo# cToK MoxHO oucHuts B 100—]10 - 10° kr/rop. Yumrsisas,
niomany Oaccefina pagna 55,5 xm“ [88], maxomum, uto cpeHw
cmen 2 kr/M“ B rom, a npUHSB CPENHION, TUIOTHOCT
p MOuHOrO Matepuana B Oacceitwe pasuo 1,5 r/cm”, nonyuaem,
YTO CXKErogHo cMuiBaercs ciolt okono 1,3 mm. Takosa HHTECHCHBHOCT
COBPDCMCHHOM TIEOJIOrHYECKON NEATENIbHOCTH JIEAHHKOB M MOBEPXHOCTHBI
BOJ. 3HaveHne B (DOPMHPOBAHMM TBEPAOIO CTOKA TOPHBL
pex ormeuyana O. Il. Illeraosa [150]. JhwobonwitHO, OaHAKO, YTO B
SHHE JNICAHHKOB HAa 3TOT npouecc Moxer Owmth neosikum: nnbo, xaxk |
HAHHOM C/y4ae, OHM CTHMYJMPYIOT WHTCHCHBHBIH cMbiB, aubo, ecnu B
BEPXOBBAX PpPEK MMEIOTCS NPHICAHMKOBHE MODEHHHE o03epa M
33HAPOBHIE MOJAS, TO OHH MIPalOT poib (DUWIBTPOB M BHTEKAWIUHEC M3
HAX Py4bH HECYT HMMTOXHOE KOJMYECTBO TBEPAOro marepuana [146].

p ff#’ | ’

- D
o S ]\ I ¥ “Jﬁ\ |

. W

g R iieaidnd
T R T R

§

Puc. 4.28. MuoronetHuii X0 cpemmmx 3a MIOHL —

cenTafps Pacxonos BOAM ¢ M MyTHOCTM BOAbE p p. Kokcy
y neanmka AbGpamosa.

[MepefineMm Temeps X BHYTPUIOAOBOMY PEXHMY CTOKA B3BElLICHHBIX
HaHocoB. [lomaTHO, wT0 M3-3a Goabmmx xosneGaumit pacxonoB BOAb
JICNHUKOBHX PCK KaK BHYTPH roja, TaK M BHYTDH CyTOK pE€3KO Me-
HAIOTCS W XAPAKTCPHCTHKH TBEPAONO CTOKA. JTO XOpOowo M3secTHo [4,
65, 124 n np.]. MssecTHO TakXe, YTO EXErOOHO MMEIOTCS NBE BETBH
3aBHCHMOCTH p(¢), YTO BH3BAHO, BMAWMO, TPEMSA NPHUYHHAMM: C OXHOMN
CTOPOHH, BECHONM B MYTHOCTh BHOCHT BKJAaRx CHEroTagAyue Ha
OKPYXAlOWMHX JNEAHHKH CKIAOHAX, C Apyrof, — B TEUYCHHE 3HMH Jea-
HHK TOATOTaB/MBACT K BHHOCY PHXJIOOOAOMOYHBA MaTepHas, KOTOpHil
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K OCEHM BHMBMBAETCH, HAKOHEI, C TPETbEH, — MAOJDKHA CKA3HBATHCH
nepecTpoitka apenaxHo# cerm B neaumke [168, 175 m gp.].

Ocobernno uerko npossasercs 2107 (EeHOMEH, eC/JIH CONOCTaBHTDb
p € BHYTPHACYTOUHBIMHM Ko/ieDaHMSIMA CTOKa, TNOKA3ATEIEM KOTOPHX
B34TA pAa3HOCTh Mexay pacxonamu B 20 M 8 u (Ag m°/c). Ha pwmc.
4.29 noxasana Takas S3aBHCMMOCTh a8 JeTHero nepmopna 1982 r.
BpemeuHo¥ rpaumuei, or umﬂoﬁ pacxoasTcsd 3aBHCUMOCTH, OKa3a-
noce B 9roM roagy 10 mons. [Ipaspa, Takue sSBHHC ABE BETBH 3a-
pHCAMOCTH p(Ag¢) ymanoch oOHapyXuTh HE HAs BCEX JieT.

p &/m
2000

1500+

1000 -

i | L i 1 j
o i ! J 5 7 3 Ag m¥c

lﬂanc.- 4.29. 3asucumocts p(Ag) NO fAHHBIM 34 JIETO
r.
! — nepwop no 10 mons; 2 — nocae 10 wwoas.

Haxkoren, kak cKasanack NOABMXKA JCAHWKA HA CBA3SX TBEPABIX
(R) m xuakux pacxopos? [lonycTuMm, uUTO I3TH CBS3H JJH
CPEJTHECYTOUHKMX BEJHYMH EAHHH IS KaxAOr0 rOAa W JIHHEHHE!

me a, b — napamerpu. Ha puc. 4.30 uerko BMAHO BJIMSHHME FIO-
OBMXKH JIEQHAKA HA 3apucuMocTs. [lapaMerp a pe3ko yBEAWYHA-

ca B 1974 r., a ¢ 1977 r. cran moHOTOHHO yOmBaTh. Kak BHANM,
NOABMXKA JIEAHHKA CKas3anack Ha BCEX  THAPOJOrHYECKHX
XapakTepuCcTHKAxX BepxosbeB p. Kokcy.
[IpoBeacHHBE HCCAEAOBAHMSE TO3BOTHAN:
1) oueHHTh BOSMOXHOCTH pAacyueTa M NPOrHO3a BHYTPHTOAOBHX KO-
CTOKa ¢ JegHMKOBOro Oacceiina ¢ NOMOWBIO OAHOOOBEMHOH
nEuelHON Mmomenm Ttpanchopmanmm, a Takxe mnenecoobpasHoOCTh
NPHMCHEHAS TEPEMEHHBIX NapaMeTpoB;
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i L

Puc. 4.30. Hanenenume merpa & i ! |
a B sasmcumocT (4.22) m?np:m. 1363 1570 1375 1980 1585 1350

2) mposeputs cnocol pacwieHenms croka ¢ Gacceitwa no obnacram
$OpPMHPOBAHHSE C MCNONBL3OBAHMEM PE3YABTATOB MNAPAICNBHHX M3~
MEpPEHHR CTOKa. AHANM3 NOKA3aZ, YTO OCHOBHAS H3IMEHUYHBOCTH IOAO-
pOro croka ¢ Gaccedisa, pacnonoxewnoro #a [lammpe, B oTimume or
palioHA C JICTHHM MAKCHMYMOM OCagkoB, OObsSCHSETCE KonebaHuaMM
TASHAY HA JCAHMKOBON NOBEpXHOCTH. Bussnen wauBosnee NOAXOASLMI
IS MOACAHPOBAHHA CTOKA C JICAHWKOB NEPHOA BHYTPH TIOAa;

3) noAyuHT:E NPOCTO pEaNM3yEeMHH aaroput™ u opMyan s

a4 TasHuL;

4) sBnepeHe BCECTOPOHHE NPOAHANM3IHPOBATE BO3IMOXHOCTH MOJE-
AHpOBaRWS ruaporpada croka ¢ JaeAHuKoB M OacceiiHa C yuerom
ppeMeHH poferaHus; NONYYHMTh NAPAMETPH MOAEAH M3OKPOH M BH™-
BATH HX 3aBHCHMOCTR OT BHICOTH CHErOBOH TpaHMIBN HAa JIEAHMKE, a
TAKXE BHOOJHMTHD MNPOBEPKY 3aBHCHMOCTEH HA HE3aBMCHMOM Ma-
TCPHANC, -

5) pexomcrpymposate psn ronoBoro croka ¢ Oaccelima seanMKa
AGpaMOBa M ONpEAENIHTh EN0 CTATHCTHYECKHE MNapaMeTphi;

6) OUCHHTDP KOAMYCCTBCHHHIE XAPAKTEPHCTHKH H BBHISBHTH OCHOBHHC
yepTH pPEXHM2 TBCPAONO CToKa 3ToM neanukoso#t pexku. Camoe wuH-
TEPECHOE, YTO BNEPBHE, HACKOJBKO HAM H3BECTHO, YAANOCh He-
pOCPEACTBCHHO HAOMIOZATH BAHMSHHE HA HENO MNOABMXKH JISAHMKA.




FJIABA §
AUHAMHKA JIEMTHHKA

“Bneped! Tam connya spxue cHOMbE™

“A z0e Odopoecal’” — CABUUHO K3 MOANLL
“Hawen... waiidy...” — HO npodsynum ¢ mMpesoloi
Mocrednuii xpux: ‘“Temno, u wu mponot!”

0. XadaMm

OnuuM uM3 BaXHEHUMX 3JEMCHTOB pexuma moboro NegHnkKa sB-
ASeTCS ero NMBaMuka. EcrecrsesHo, MuoroneTHme Halmonenus HA
nepanke AOGpamosa namm oOWMPHHEM MaTepHan A/ ONMCAHMS ABHXE-
HHS JeqHuKa, TeM Oonee HMHTEpecHbili, YTO OXBATHIH TPAKTHYECKH
BeCh WIMKA ero noaswxkd, npomsomemmeir B 1972—1973 rr. Iloay-
YCHHHIC JAHHHE MNOCAYXHIM TAKXE OCHOBOH 14 NOCTPOCHHS MATEMa-
THYECKOH MOACIH NYJAbCAUNH TIOPHOIMO JICAHHKA.

5.1. MeToOMKa M OCHOBHbIE Pe3y’abTaThi HaOmoaeHHA

Hocrarouno noapobHOE onucaHue MeToaukH Halumoaeuwid, a Takxe
MX pe3yNAbTATOB B NEPHOX A0 M Bo Bpems noaswxku (1967—1973
rr.) npueeaeHo B pabGore [54]. B nanbretimem Owio yBENHYEHO KO-
JIMMECTBO CKOPOCTHHX monepeunukos, a B 1983 r. meron
nposemenHon sunwn [122], wcnons3osaBmiics A0 3roro, Omn 3ame-
HEH CHEMKOM METOAOM NpSMONl 3aceukW C moctosHEmX Oasmcos [43,
61]. K coxanenwio, B mnepebie rogs HaOmoOAEHUS BEJHCh PETYASPHO
AHImE HA HAXHUX npodunsx (cm. puc. 1.1), uro He NO3BOASET OLE-
HATH PEXHMM CKOpOCTell B BEpPXOBbSX JeAHMKa a0 moapuxku. OxHako,
I0 HAWEMY MHEHHIO, M HAKONJICHHHN MaTepHas HMeEeT SonbmyO
HEHHOCTb. -

Mu ne Gyzem noapo6HO ONMCHBATR NOJE CKOPOCTEH HAa JIEAHHKE,
TAK KaK, BO-TIEPBHX, OHO THNWYHO ANS TOPHHX JIEAHWKOB, BO-BTOPHIX,
nocrarouno noapobno onmcano B pabGorax [45, 54, 88], a B-TpeThux,
xopomo BuaHO Ha puc. S5.1. OcTaHoBMMCS JMIIb HA TOPAa3a0 MEHEC
H3YyYEHHHX H3IMEHEHHMIX BIOJAb MO JEAHHKY MNapaMmeTpa Vs ters

NPHPANICHAN TOJIIMHH JIEAHWKA, CBA3aHHOM TOJABKO € TEYCHHEM
nnaa, 6e3 yuera M3MEHEHHMsS BHCOTH MOBEPXHOCTH 3a CYET AKKyMy-
naumu-abnsuun,

leonesnueckue ¥ Oanancosnie HAOMOACHMS TNO3BOMWIAM PACCUMTATDH

ﬁzn v ﬁzb
sesmuuny V, no dopmyne V, = A; o e Az, — H3MEpPEHHOC
HIMEHEHHE BHICOTH TOBEPXHOCTH JIGAHMKA 33 NPOMEXYTOK BPEMCHH
At, Az, — H3MEHEHHME BHCOTH NOBEPXHOCTH 33 CHCT Pa3HOCTH TO-

BEPXHOCTHHX akKymynsnud u abnsmum cHera, ¢upHa u abja.
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HBIX CEKOpOCTEH ABM-

Puc. 5.1. Kapra-cxema noBepxHOCT

1973 r. (@ w B cno-

B NEPHOA NOABHXKH B
976 r. (0).

WEHHS ALAR
KOAHMA nepuon = |

! — wsoraxu, cm/cyr; 2

— JHHHH TOKa.
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Paccmorpum pacnpeaenenwe V, no miomanw saeaHuka. Ilpexne

BOENO OTMETHM, YTO EeCJIM [IOTHOCTh BEHIECTBA JIEAHHMKA HEM3MEHHA,
A M3MCHCHAS MA4cChi NPOMCXOAST TONBKO HA AHCBHON TNOBEPXHOCTH H
yunrapaorcs 0asaHCOBHIMH M3MEPEHHEMH, TO:

Jv,dr = 0.
/

Juecs f — nnowaas nepuuka, df — sneMmeHr 3ron momanu. Ecau
XE PAcCMATPUBATD 3ABHCHMOCTh V, TOJBKO OT BHICOTH MECTHOCTH, TO

NpM  TAKEX ycnoBHAX 371a GyHKOMs jgoaxHa OwTh CcTpPOrO
nodpacralomei, KaKk 370 caeayer M3 Xopomo H3BectHOM Teopuu Quu-
crepsanbpnepa TeucHus saeanuka [61, 108].

V; m/e0d
2

Puc. 5.2. Havenenue moui-
HOCTH JIEAHWKA 38 CHCT aBMxe-
uns V; Ha passmix BsicOTAX 2.

Pusmckumu  uudpanu no-
Ka3AHbl HOMEPA nNONEpPEeYHBIX

npodsnedt; / cpeanue Ga-
NAHCOBBE IHAYCHHS 34

-2 L 19821986 m.; 2 — 32
1986—1989 .

Opsako asa paxHHX (PaKTOpa HCKAXKAIOT TEOPETHYECKHHA BHI
kpusnx V, (z). Bo-nepsmix, B ¢upHOBOii O6sacTH CyiECTBYET NOCTO-

SHHOE ocenanve @UpRA, eXCrogHas BENTHYWHA KOTOpOro COCTABASET
npumepio 1,5—29% or ronmuen dupuosoro cnos [7, 39). Ecam
OPHHSTh TOCACAHION I8 BEepXoBR# aenuuxa AGpamosa pasHOM 15 M
[88], monyuum ckopocrs ocepamms mnopsaka 0,2—0,3 m/roa. Bo-
BTOPHIX, B S3WKOBOH YaCcTH /JICAHHKA NPOHCXOAHT NOBOIBHO HHTCHCHB-
HOE TasHHE Ha KOHWTaKkTe “AcauuMk — jaoxe”. Em pesyastaTnt
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nepuonon: 19821986 m 1986—1989 rr. Kax smamo, OWM AaiexH
HICANbHEX TeopeTHueckux. Camoe rnasHOE, YTO MOTEPH Maccel NOR
NEAHAKOM B SSHKOBOH wuacTH ,,3armbaior” KpuBmE BHM3, AeNAS HX
B3 KOHUE %3MKA OnH3KkUMH K Hymo. B TO Xe Bpems Bago OTMETHTh,
UT0 MAKCHMYM KPHBHX CMECTH/ICS BO BTOpoM nepwone Bum3 ¢ 1V na
Il npodmab, uT0 CBHAETENBCTBYET, OUYEBMAHO, O NOCTENEHHON AKTH-
BH3auuM 93mKa. Kcratu, 0 TOM Xe€ TrOBOPpHT H MOHOTOHHOE
Bospacranme cxopocredt Ha Il npodmne B nmocnegmme rogm (puc. 5.3).

OrmersM, uTO CMena 3naka V, NPOMCXOAMT HAa BHCOTE OKOJIO

4,2 :ué) cosnazaomed co cpeanedt pucoTol (upHoBOM rpaEmMnB  (CM.
raasy J). | |

¥ n/e0d
240

200
160
120

1970 075 7 R %0

Puc. 5.3. Kmmm#@nﬁwmmuu-
pocT amxends swna V wa 2-M nonepeunom mnipodwne.

- 5.2. MHOroserHHe U3MEHEeHHs

O6mee npeacrasnerne o6 MIMEHEHHMM CKOPOCTH ABWXEHHS JbAAa HA
S3bKE B CBS3H C €I0 MOABMXKOH paer puc. J.3. KommenTtapues OH
e Tpedyer. BimsHue noasMXxm HA nONE CKOPOCTEH MO BCEMY Jen-
mLun:nn OLEHUTP MO puc. J.1: mocae MOMHONO BCIJIECKA K
1974—75 rr. cxopocte ynana ao ssavensmit nopsgka 10—15 m/ron.

Hamenenus BO BpeMeHM BHCOTH NOBEPXHOCTH JEAHHKA MO
OPOAGMIBHOMY NPOHUAI0 MOXHO NPOCAECANTH [0 HMEIOIHMCH KapTaMm
macmraba 1 : 25000, nocrpoeHHEM nmO gaHHEM Aa3podOTOCHEMOK
1954, 1967 m. (A. M. Kuases) u 1975, 1986 . (B. A. Kyspmm-
ueHox). Ha pmc. 5.4 noxasansl M3MEHEHHS BHCOTH NOBEPXHOCTH 33
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NEPHOAN MEXAY ITHMH CbheMKamu. Bnoawe oOTYETAMBO TIPOSBISETCH
NPOABHXCHAES AHHAMHYECKOH BONHH, NpPOMIEAIEH NO JCAHHKY CO
cpennedt ckopocrsio 150—200 M/rox. Uerepecso, uro 3Ta BOJIHA, KO-
TOPYI0 MOXHO HA3BaTh MOMEPEYHOH, BH3BANA H3IMCHCHMS BHICOTH NO-
BCPXHOCTH, AOCTHIAIOMIHE MECATKOB METPOB.

Puc. 5.4. Hameuenne BBICOTHI NOBEPXIOCTH AcAnMka Az WO ero

awne L or K SablKy.
a 3l 1967 rr., 6) sa 1967—1975 ., @) 3a 1975—
1986 rr.; pumckumm whdpasmi OTMENCHB NOMOXEHUS COOTBETCTEY-

0UMX nonepednsix npoduach.

TmareNbHHE H3MEPEHMS CKOPOCTH JAanM BOSMOXHOCTE MOIYYHTH
emwe onuH MHTEpecHuft pesynstar. Ha pmc, 5.5 mokasaHo HIMCHEHME
CKOPOCTH [BMXCHHS JIbIA HA NpomosbHOM npodmae or nepesana Bok-
fam nO KOHIA 93MKa 3a pasame roas. B xauvecrse mnoOKasaTens
CKODOCTH B3STH HE HCTHHHHE ee¢ 3Havenus V (Mm/rop), a BeAHUHHB

V.-V
k, = — . 3necw ¥, — CKOpOCTb NBHXXCHHS JIBIAa Ha COOTBET-

v
VCP

CTBYIOWIEM mNonepeunuke 8 i-m ronpy, V, — cpeauss 3a 1976—1989

rr. CKopocTh Ha Hem. Takas HOpMHpoBKa Onia BHMOAHEHA 1AM
npuBencHNN KoneGaumil cKOpocTH K OfHOMy MacmTaly W MO3BOAHAA
HATISAHO COMOCTABHTH HMX HM3MEHEHHMS N0 npoaoabhuky. He cammxom
YETKO, HO BCE X€ BWIHO NPOABMXKCHHE BHH3 NO JEJHUKY NPOACILHOH
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Puc. §.5. Hamenenwe cxopocty asuxenuns Ky no asvne nen-
HHka L OT nepesana X SR3IMKY.

IMyHxTHPOM NOKA3aHO nNpuUMepHOEe nepemeulexue rpebus w
BRAQMHB BOaHM; Obosmauenns no ocu abcumec te Xxe, 410 W Ha

pomEN co ckopocteio 30—40 m/ron. Hanommum, uro rpadmk oxsa-

THBAET NEPHON YyXe mnocne noasuxku jaeaunka (1976—1989 rr.).
Hrak, uro xe mu nonyuwm? [Ipexae Bcero obHapyxeHo, 4TO

Ha JICAHAKE CYMECTBYIOT N0 MEHbIICH MeEpe ABE CHCTEMH BOJH,
CKOpPOCTh KOTOPHX OT/IMuaercs B Heckosnbko (4—35) pas. Ilepsas, Go-
nee GHCTpas, BOIMOXHO, W TOCAYXWIA NPAMMHOM NOABHXKH JICAHWKA.
3ameTaM, YTO cxoaHas kaptuHa sabmopanace, HanpuMmep, Ha JIETHHKE
[Hoxanscxoro B 3awamiickom Anaray [94]. Bo-stopmix, ckopocts 6o-
Jieeé MENJICHHOM nNpOoNONAbHOH BOMHE BCE X€ MNPHMEPHO HA NOPSAOK
OPEBHINACT CPEAHION NO NPOAOAbBHOMY NPOPHIID CKOPOCTh ABHXCHHSN
mepa (oM. ans cpasEenms puc. 5.1), uro cymecrsenHo Ooabuie n3-
BecTHON Teoperuveckoft ouenxkwm [JI. Has [172 = ap.].

Taxmm oOpasom, peryaspuse HaAOMIONEHNMS 33 CKOPOCTBIO JABHXCHMS
¥ H3MCHCHHMSMH BHCOTH IOBEPXHOCTH JIEAHMKA NAIOT HHATEpPECHEeHIIHE
CBEACHAS O €ro AMHAMHYecKOoM pexume. OHEM nNO3BOAMAM TakKXe
NPOBEPHTH MATEMATHYECKYH0 MOAEAb pPE3KHMX MNOABHXEK TIOPHBIX Jiea-
HAKOB.
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5.3. MaremaTvuyeckas MOJeJbh NOJABHKKH JIeNHUKa

He mom ymen, Km0 ymeem omauuums 000po
om 3na, a mom, KMo ux deyx 30n ymeem
ambpame MeHblUCE,

Tanmyn

Ina mocrpoeEnss ®W HAACHTHOHKAUWH MaTEMATHYECKOH MOOENH
NOABMXKH JEAHHKAa ObUtM  MCMONAB30BAHBI  MATEPHAAHN  HabmogeHM
sa 1967—1980 rr. [92]. PaspabGorka MonesH ¥ pacuyeTH BHITOJAHEHBI
A. B. Maso m A. H. CanamaruamM, a nogbop H#aHHBIX W WH-
Teprperanas pe3yAbTATOB — OCTAJbHBIMHM aBTopamm pabGorm [98].

Mamemamuueckas modeab, Cyna no nabmonenusM 3a IUHAMHKOMH
JICHUKOB, JaXe NpH MHTCHCHBHBIX IOABMXKAX HX INHPHHA H3MCHS-
CTCH HE3HAUMTEIBRO, 34 MCKIAIOUEHHEM KOHIIA H3bIKa. NO3B0JSET
NONIOXHTh B OCHOBY KaueCTBEHHONO TEOPETHUECKOND H3YueHHs HMX HABH-
XCHHS OIHOMEPHYIO MarteMaTnmueckyio mopens [92]:

.gi:. = %%(HQ + b 0<x<x5(9), t >0,

) =2 %) " 8 an
Q =sign() (1-2) Vo + —7—73 Iﬂxl I 5.1
Qlyca= 0= 9 V-l w0 el ki,

ONMUCHBAIOILYI0 OCPEAHEHHBIE MO IWWpHHE JaeauMka H (x) xapak-
TEPUCTHKM TeEueHus B 0Oe3pa3McpHHX BEIHUMHAX. 3AeCh X —
NpONObHAS TIOPH3OHTAJbHAS KoopaWHATa, Touka x = ( pacnosoxeHa
B BEPXOBBSX JIEAHMKA, [ — BPEMS, X, (/) — KOOPAMHATH Kpas H3bi-

Ka, Zp(x) — criaxennwit penved nma, b(x, 1) — ynenbHmit Ganauc
maccet, I(x,f) — wuckommii mpoduas noBepxHOCTH JeaHMKa, Vo —
CKOPOCTE CKOJIbXEHHS /JibJa MO JIOXY, 7 — §O0Ka3aTe/Jb CTENCHM B
PEOJIOrHYECKOM 3aKOHE I'nena; BCE I’MAPOAMHAMHYECKHE
XapakTEPHCTHKH TeueHns (MONs HANpsSXeHWd H CKOPOCTEH) MOryT

6uth paccumrann no ! u3 paborm [54].
B ypasmenum (5.1) dyskumm zy, H, b u [ cumraiorca 3anaHHHIMH

M CTPOSTCS MO M3BECTHHM 9SKCHEPUMEHTANbHBIM JAHHBIM O BHICOTE MO-
BEPXHOCTH JICHKKA, ero TommuHe, Oazance macce M opMe B TLIaHE,
[lepexon k Oe3pasMEpHBIM BEIMYMHAM NPOBOAWTCA B COOTBETCTBHH C
obmeit meromukoi [126]. Idns sammkanus cucrems (5.1) neobxoammo
TAKXE 3afaTh 3aKOH CKOJBXEHHS, ONpENeAsiomui CKopocTe V, 4cpes
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APYTHE XapakTepHUCTHKH aeanuka. Mo ucnoandyem Ttpm cnocoba 3a-
nauns V,, OTpaxaiouMe pasHLC BHAB MEXAHHYECKONO B3aHMOACHCTBHA

HA KOHTaKTe ,en — noxc™:
1) MoHOTOHHHIE 3aKOH CKONIBXEHUS

= n+1)/2 Ry £ D
t»"n k,T§ £ Ty = (I -z |ax . (5.2)
2) ,,CTYNEHYATHIT" 3aKOH CKONbXEHHMS

ky, mpu t<r,

ko» mput 21, ky>>k;; -3

Vo = k() T2, k'm % l

3) HeomHO3HAYHHIE 3aKOH CKOJIBXKCHHH

Vo = [(1 —Dky + k) TEHD?

aT,
0, ecnu Ty(t—0) = T2, ?!9(:—0):0,
I(x,1 = aT 35.4)
( -I-o, ln ECTH Tn(f—-ﬂ) = TI, _a}gtl_o){u’

I(t —0) B ocranbHEX CIydasX;
I(x,00 = I(x), T2>7.

3nece T' uw T2 — casurosme HanpaxeHus Ha Jaoxe, T, —

KacaTe/IbHHEC HANPSAXEHHS HA a0Xe, k — KkKoadpduuuenT AOHHOIO
CKO/IBXCHHS, * — BpeM# NEPEK/IOMEHHS pPEeXHMA CKOIbXEHHS.
XapaxkTepHuie 0cOOEHHOCTH H O0IHE 33aKOHOMEPHOCTH TEUYCHHS Jea-
HHKOB NpH 3aKoHAX ckoapxecHus (5.2) — (5.4) nocrarouHo mnoapoOHO
usydens B [92]. Ormeram, 4T0 nNpH MOHOTOHHOM 33KOHE CKOJbXCHHS
Moeabh (5.1) — (5.2) onuchiBaer peakuMio JEIHHKA TOABKO HA H3-
MEHERHs yaeapHOro Oasanca maccw b, CryneHuatas 3aBHCMMOCTD
Vo OT { NO3BOASET MONEAMPOBATH ,,CPHiB" NEAHWKA OAHOBPEMEHHO HA

BCEM JIOXKE, npuueM MOMEHT ™ B (5.3) HE KOHKPETH3MDPYETCS M MO-
xer OnTh CBE3aH, HanNpUMep, ¢ AOCTHXEHHEM MNpeJena NPOYHOCTH B
OPHAOHHHX CJOSX JbJa MAH ¢ OOpasoBaHMEM BOJHOH NUICHKH MEXAY
JAeNoM H noxeM. HeonHoswaunwit 3akoH (5.4) nomyckaer JOKaabHOE
HWIIEPEKMIOYCHHE" PEXHMA CKONbXCHHS B NPOHIBOJIBHON TOUKE X, KO-
TOPOE 3aBHCHT OT KDHTHYECKHX 3HAYEHHIl CABHIOBHIX HANPAXCHHI
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I' m T ecim wBTEHCMBHOCTH KacaTebHBIX HanpsXCHuH Ty, B He-
KOTOpO# ofnacTH Ha NOXE NOCTHIACT BEAMUAHM T2, CKOPOCTH Vo

peako ysenmumpaercd. IIpexamil peXxuM CKOMBXEHHS MOXET BOCCTa-
HOBHTHCH, ecam Ty, YMEHBIIASACH, NOCTHIHET KPHTHYECKONO 3HAYCHHS

T <12
Du3anueckn WHTCPNPETHPOBATH TAKOW MEXAHM3M ABMXCHMS JIBAA
AOXa MOXHO caeaylomuMm o0pasoMm: npH CPaBHMTEABHO MAJHX

nanpaxeamax T, < T2 NMPOHCXOAMT MNPEHMYIMECTBEHHO IMAACTHYECKOe

O0Tekanme XapakTEPHBIX HEPOBHOCTEH NOACTHAAIOUICH TMOBEPXHOCTH.
llpn T, = T pgocrwraercs ,,mpenes NPOYHOCTH" JBAA B NPHAOHHOM
thoe m ofpasyorcsd BHYTPCHHHC TNOBEPXHOCTH CKOJA-CKOJIBXCHHMS., B
peayaerare 3toro SPPexTHBHAN MEPOXOBATOCTHL JOXKA 3HAUMTEIBHO

YMEHBIIAETCS, YTO MNPHUBOAMT K PE3IKOMY YBEJAMUCHHIO CKOPOCTH
npockans3uBanus Vy. CrlommocTs /ibia y 10Xa HauMHAeT BOCCTA-

HABAABATECE nNpH MNAACHHA CKOPOCTH OTHOCHTENIBHOINO JABPMXECHHS
0bpasopaBmuxcs NMOBEPXHOCTEH CKOJA N0 BEAHUMHM, COOTBETCTBYIOMICH

WWXHEMY KpHTHUECKOMY 3Hauenwio T'. Moagems (5.1) — (5.4) omn-
CWBaer asTokoncbaHHs JNIeAHMKOB H OOBACHNET NOSBJACHHE N
pacnpocTpaHeHne KHHEMaTHueckux BoaH [92]. AnropuTMB uHCAEHHOTO
pemenns sapauy (5.1) — (35.2), 5.1) — (5.4) paccmarpusanuce B
(91, 92] m ocHOBAHB HA NPHMCHCHMM METONAa CETOK.

llodzomoeka ucCXOOHBIX Oannbix u npedeapumensvhvie pacyemsi.
Mns nocrpoenns ynxumii z;, H, b n [, ObAM HCNOAbIOBAHW Ma-

TEPHANH MHOroJACTHEX Hcoaeaosaumii wa Jsemumnke. [lockoasky
perynspunie HabmoaeHHs 3a 6asaHCOM MAaccHl W NOBEPXHOCTHONM
CKOPOCTBIO NEAHMKA Nposoauauck aumb ¢ 1967/68 r., on 6win Bwbpan
B xauectse 0as3oBOI0 NpPH NOANOTOBKE HCXOAHHWX aAaunbix. [To xapre
neaamra 1967 r. ¢ yyeroM pacnpencsieHHsi NAOWAACH BBICOTHHIX 30H
ONpeAEneHN OCPeAHCHHHNA NpoaosbHBI Npoduab NOBEPXHOCTH JAEAHHKA
lo(x) m ero mmpnna H (x). Ons nocrpoenns ¢ynkumn b (x) mcnoas-
JOBAHH JAHHWE HEMOCPEACTBEHHBX HabmoaeHwit 3a pacnpeacieHueM
yAcrsHOrO GasnaHca MacCH MO BHCOTHHM 30HaM. [lpozonsHmii
npopunes noxa Zg(x) npeaBapHTEABHO BOCCTAHABAMBAACH MO

pesysbTrataM paguO3OHAHPOBAHHMSA $I3HKA JCAHMKA M 001acTH NHTAHMSA
B OTHACHBHHX TOYKaX.

Yrobm amexksatHO nomobpars 3nauenus napamerpos moaean (5.1)
H OUCHATh BAMSHHE HCTOYHOCTEH nNPH 3aNaHHM MCXOAHOH MH-
topmanmm, Geim NPOBENCHBI PACUETH, B KOTOPHIX 3KCMECPHMCHTANBHO
onpenencunne ¢dyakumn H, zy, b n napamerpu momenun (5.1) — (5.2)
k, m n BapbupoBa/MCh B PAIYMHBIX NpPEAENAX IS AOCTHXCHHS Ha-
WIYYIIEr0 COrIacoBaHMN M3MCPEHHONO [, M pPacCYMTHIBACMOrO MO JaH-
oM 0 Ganance macca 1967 r. npoduna ! nosepxHocTH ncaHuka,

Pacuers mno crauuomapuoir wmomeanm (5.1) — (5.2) npwm
dl/9t = 0 moxkasanu, YTO TONMMHA JIEAHMKA B OCHOBHOH YacTH Yyc-
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a1 a3 as a7 08 x

Puc. 5.7. Mcxoanbic navnbie MAS MORETH BANMKSA -
MUKH neahvka Abpamosa. o s

! — pacuernnit npoduns nosepxmocty lp, 2 — npocg-

MAL nOXA 29, 3 — wHpHHa TPpyOxu Toka H, 4 — Gananc
mMaccw b 8 1967 r.
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yollunBa K JoKaTbHEIM H3MencHusM dyEKumi b, H u Zg. SHAUMTEb-

HOC BAMSHHE HA TOMLNUHY JCAHUKA OKasnBaer koadduumeHT AOHHOrO
CkonbxeHus Ky (puc. 5.0), KOTOpHH ONpERCASET CKOPOCTh

npockanb3mBanng (5.2). 910 o03Hauaer, UTO CMCHA DEXHMA CKOJIBXE-
WM MOXET WrpaTth OMNpEACNEHHYI0 pONab B JUHAMHKE JieqHMKa. B
Pe3ybTATE NPEABAPUTENBHBIX PACUETOB N0 CTauMoHapHuoi Mmopenu Oui-
A nopolpaHm  COMIACOBAHHBIE  HAYAJAbHBIE  pacnpeacyiCHHS

‘0' Zp» H, b (puc. 5.7) m HalhncHa BENHUWHA kl = 2.10"% xax

wanbosiee mpueMacMas O ONMCAHMST PEXMMA CKOIBXKCHMHA JAbJa TMpH
AOKPUTHYECKHX HANDAXEHMAX H3 JNOXE.

Peayabmamet yucaennozo modernuposanus. Hns HCCACKOBAHHSA
peaknmu  negHuka Ha xonebanua OGanamca macew b (x,f) B 1967—
1980 rr. Obu npoBenesEn skcnepuMmeHTel HA DBM ¢ ucnoabioBaHuEM
mMonenn (5.1) npm MOHOTOHHOM 3akoHe ckoabxeHus (3.2). Mm
paCCMOTPHM ABa BAPUMAHTA 3aJaHHd HCXOAHOH dopME H3HIKA JICAHHUKA,
orpaxamuae HaubONEe BEPOATHHIC NPAKTUYECKHE CUTYALUH M [03BO-
ASIOMME OLEHHTh BO3MOXHOE TNOBEACHWE JEHHHUKA NpPU PEANTbHBIX H3-
McHeHHSX ero OanaHca MAaccHi.

B nepsoM cCiyuYae 3a HaAYaJbHOE COCTOSHHE [, TNPHHHMAJIOCH

NPCABAPATEAbHO HAMJICHHOE peculeHME crauuoHapHo# 3sapnauu. [Hocaeny-
owee pemieHne ypasHeHME (3.1)—(5.2) nokasano, YT0 H3MECHEHHE
yiuesbuoro 6anasca Maccw b TUPHEOAMT K HE3HAUMTEABHOMY HACTyma-
o aegauka: ¢ 1967 nmo 1980 r. ero s3uk npoasuHyacs HA 49 M,
NpH 3TOM CKOPOCTb HAcTynauust He npesbiana 8 m/rox. [Tockoasky
navanbHuiit mpoduas [y Oun 3aaaH MCKYCCTBEHHO, JTOT pacyer chie-

JAVeT paccMarpusaTh Kak soneabHsit. OH no3BoAfeT OUEHUTh OTHOCH-
TeJIBHOE BJIHAHNE H3IMeHeHuH 0anaHca MAaccH Ha AMHAMEMKY JGIHUKA,
KOIMia ABHXEHHE 43HKAa HE OCJIOXHEHO JACHCTBHEM OCTATOYHOTO JIBAA
HA €ro Kpaw.

Bo sropoM Bapuanre HauasbHu# npodwrs [/, NOBEPXHOCTH JEAHH-

KA Ha KOHIE W3blKa CTPOWACS MO AaHHbIM paguonokaumu [88] (puc.
3.8). CornacHo pacueraMm, KapTHHA JAHHAMMKHM JICAHUKA B €r0 OCHOB-
HOW YacTH HE OT/IMYACTCA OT MOAYYCHHOM B MCPBOM CJy4ae, a KOHEN
u3nka OwicTpo perpagupyer. Ilocacanee OOBCTOSTENLCTBO CBHACTEILCT-
syer o caboi puHaMHueckoil CBA3M KOHIA 93BIKA JIGAHUKA C €ro
OCHOBHOM 4acThi0 B paccmarpmpacMuii mepuop. Ilo pacueram MOXHO
OUCHHTL W TCMUK OTCTYNAHMs H3HIKA! MPH CPEAHCM YPOBHE abuisaumn
400—500 r/cm“ B rom s3ta Benmumua cocrasager 65 m/ron. B
pPACCMATPHUBAEMBIX BAPHAHTAX CKOPOCTh MNOBEPXHOCTHONO TEYCHHMA JibAa
V, GakTHYECKH HE M3MEHANACh CO BPEMECHEM.

PaccunTaHHas KapTHHA NHHAMMKH JICAHMKA NPAHUMNTHAIBHO OTJIM-
YaeTcs OT peafbHOIO €r0 MNOBEACHHS B HcoIeayeMuid nepuon. Tak,
436K JsieAHnKa mnpoxasuuynaca Ha 400 M, a ckopocte V; BO Bpems

NOABMXKH BO3pactana B Heckoibko pas. Takum o06pa3oM, MOXHO yT-
BepXaare, u4to kosgecbanus OGanawca maccw neguuxa 8 1967—1973 rr.
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Puc. 5.8. ®opma su3mika nen- 15
HWxa AbGpamona.

i m 2 — npodvam noxa #
DOBEPXHOCTH MO AAHHLIM  PAHO-
nokauyy, 3 — craaxennoe noxe, 10
HCMONL3YEMOE B pacuetax, 4 —
MOBEPXHOCTD REAHHMKA, RNOJYIECH-

HAS B pEIyAbTaTe pelUeHMA Ccra- a5
uMoHapHo# 3apnaun. Crpenxamm
NOKA3AHE KOOP/MHATHM nonepey-
HBIX TipodQHne#, HA KOTOPHIX W3-
MEPANACH MIOBEPXHOCTHAS CKopocTh  U—1 L
ABMIKEHMS JILOA. J 4

|
7 dxxm

|-

HE MOIVIM BH3BaTh HaOmoAaswylocd MOABHXKY. B CBA3SM C 3TuM M
PaccMOTPC/IH BAMSHHE HA AHHAMUKY JEIHWKA BO3MOXHON HeCcTauHO-
HAPHOCTH €ro COCTOAHHMS B HAYanbHbil MomeHT sBpemenn. [Tpodman
MOBEPXHOCTH /3 HMCKYCCTBECHHO BO3MYMIAACs Takum oOpaszom, utolni

BH3BATHh ,,BOIHY" Ha JICAHUKE ® MPOCACAHTH €€ BAHSHME HA TCUCHHUE
NMbAa W NEPEMEIICHHE Kpas. YncicHHHBE IKCAEPHMMEHTH NOKa3aJiu, ')
OpH  MOHOTOHHOM  33KOHE  CKOJBXCHHMS  HMHTCHCHBHOCTH
NPOAOIXHTEIBHOCTh TOABHKEK, BH3BAHHBIX OTKJIOHEHMAMH (OpMbl 1O~
BEPXHOCTH JIEAHUKA OT PABHOBECHOH, HE COracyioTcs ¢ JAHHHIMM Ha-
6monenyit. OCHOBHOE OTIMUME 3aKNIOYAETCSl B TOM, UTO BCE MPOUECCH
NPpA TAKMX MOAEJIbHWX TMOABHXKAX NPOHCXOAAT 3HAUMTEIBHO MEJICH-
Hee peanbHbiX. Hanpumep, cKopocTs ABHXEHMS JEeIHUKA IUIABHO
MEVIEHHO BO3pacTaecT, AOCTHras MAKCHMYMa JiHIIb YEpe3 HECKOJAbKO
HECATKOB JIET, TOIMA KaK B ACHCTBUTENABHOCTH 3T0 npon3onLio 3a 1—2
roga. OrmeTuM, YTO pacueTH € pasHbBIMH 3HAYCHHSIMM TNOKA3arens
nosisyuecTd n = 1, 2, 3 mOKa3biBAIOT KAUECTBEHHO OJHY M TY Xe€
KapTHHY MENIEHHOIO TEYEHUS JIEAHMKA C BPEMEHEM pEIaKCauMM OKO-
no 200 — 300 ner. Takum ofpasom, nompuxka neagnuka AGpamopa
u; 2Humer ObiTe ONMCAHA B PaMKAaX MOHOTOHHOTO 3aKOHA CKOJIBXCHHS.
(3.2).

Pacuerst no mnpocreiimeli moandmMKaumM MOHOTOHHOIO 3aKOHA
CKonbXeHNA (5.3) noaTBEpAMAM ONpenensioniee BAMAHUE peXuMa
CKOJIbXCHHS Ha AHHAMMKY Jjaeaanka. Cyas no pesyabTaTtaM YMCICH-
HOMO MONE/HPOBAHHA, BHIOOP KOHCTAHTH kg H BPEMEHH MEPEK/IIOUCHHSA

* CYmMECTBEHHO BAMSET Ha .JABUXEHHE JICAHWKA, NPUAYEM TIPH
ONpeReJCHHHX 3HAYCHUSX, Hanpumep, npu k, = 0,5, # = 0,12
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(POMCXOANT MOIGHAS TMOABMXKA, COMPOBOXIAMOIIANCH XAPAKTCPHEIM I
UYILCUPYIOMNAX JIEAHMKOB BO3PACTAHMEM CKOpOCTell Te4YeHWs JAbAA OF
1020 no 100—150 cm/cyr. OnHako HH NPH KAKMX IJHAYCHHAX ITHX
KOHCTAaHT W Jaxe npa seeaeHur B (5.3) eme oxHOro mapamderpa —
BpCMEHH ,,00paTHOrO NEpPEeKNIYEHHd -— HE YAAeTCH CMOACTHPOBATH
ONHOBPEMEHHO OHCTPYI0 M KPATKOBDEMEHHYIO MOABHXKY, Habmonasury-
e HA JgegHuke. Tak, CKOpoCTh ABHXKCHHS Jibia H3 S3HKE PeE3Ko
ypenmvmaace B 1972 r, a ero MpPOABMXEHHC HA PACCTOSHHE OKOJIO
400 M 3asepmmaocs yxe K 1974 r. B cBg3w c I3THM MOXHO
NPEATIOIOKHATD, YTO PEXHM CKONbXCHHUS JICAHWKA HM3MCHSNCE HE OR-
HOBPDEMEHHO HAa BCell TUIOMAJM KOHTAKTa ,JEX — JioXe", a JHIb B
NnoKansHEX obnacrax. |

Jlns nposepKH 3TOH THNOTE3HI MBI MNPOBENH MONEIHDOBAHHE NYJ/Ib-
CAUMM NENHMKA HA OocHoBe cootHomeHu# (5.1) — (5,4) npu pasHBIX

snaveHnsx kg, T, [IpuBeneM OCHOBHBIE XapPAaKTEPHUCTHKH YCTAHOBHMB-
wuxcs aBrokoxseOanmii JeNHMKA, paccuMTaHHHX npr kg = 1,4,

" = 1,2, una 0,05 MIIa B pasmMepHHX BEJIUMMHAX, ¢ = 2,3 wn
0,097 MIla, nockOABKY MOJYYEHHAS B 3TOM CJIyYae KapTHHA TCUCHHA
nennuka Hambosee cxonHa ¢ m3ydyaemoii moasuxkod, [IpH HEH3IMCHHOM
yrenbHoM Oanauce maccm b pemienme samaum (5.1) — (3.4) onmch-
pACT TICPHOAMMECKM BO3ZHHKAIOMIHE M PACHpOCTPAHSIOLHECS MO JICAHM-
KY 30HH  MHTEHCHBHOIO  CKOJbXEHHS, BHYTPH  KOTOPHX

Vo = ko TS'Y%, a Bre ux V, = & 7§12, 3ru somm Moryr

WHULIMHPOBATH NONBMXKH #3mika. Ha puc. 5.9 noxkasano uepenosaHHue
,,3aTYyXA0mUX" W NPUBOANMIMX K MNOABHXKE BOJH, OTACICHHWX APYr
or apyra G-nermeit crammei soccranosnchus. [lepuon BpeMeHM MEXAY

£L KN .
7 -

1 | i i ] ]
& el 10 2 ¢ trem

Puc. 5.9. PacnpocTpaHeHHe 30H MHTCHCHBHOMN) CKOABXEHHE
MPM YCTAHOBMBLIMXCH asTOKOJeGaHMsx.

I 2 — pasMxenHe nepeaHeno W sagHero (ppoHTa XMHE-
MATHYECKON BOAHB. 30HA MHTEHCHBHOND CKONLXEHMS HAXOMMT-
CE MCHKARY napaMH EKpPHBHX,
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NOABMXKAMHK JienHMKAa paseH npubamsureasno 22 rogam. Ilpasaa, n
PacucTaM, BHINOJHEHHBIM HA OCHOBE OLECHOK CKOPOCTH CTAHMBAHMA KOH
03 JIENHMKA W NPHBCICHHBIM B mase 8, mpenmecTsywas MNOABHXKA
BO3MOXHO, Dponsonwia 3a 35—40 ner [0 nocseaHero npoaBMXEHH
neppnka B8 1973 r. Taxoe suauenne nepmona MOXeT GHTH mOTyueHC

mpu pacuerax mo mopemn (5.1) — (5.4), ecnm mpamste T' = 0,3
— 0,8. O6mas pacuerHas XapTHHA NOABMXKA NPH ITOM HE MEHSC %}

€€ JETANBbHO AMHAMHMKA (DPOHTOB 30HW CKONABXKEHHS M H3IMCHE:
HHC JUIHHB $3WKa JICAHWKA NpPH TOABHXKE MNPENCTABACHH HA DPHG
5.10. BuaHo, uTO HENOCPEACTBEHHOE HACTYNAHME S3BKA HAYMHAETCH g
TOT MOMCHT, KOIMa mnepennanid (POHT BOAHBI, 3aMELINSNCH, AOCTHIACT
KOHUA s3uKa neaHnka. Hactynawme namrca okono aByx Jjer o
cpepner cxopoctsio 120 Mm/roa, nocae uero Haumnaercs dha3a

Az, » z

g
8
17

6
5
4
1J
¥4
!

J L aem

Puc. 5.10. Hamenenune pnvum nemgumka A xo (1)
Aerxenme (PpoHTOB xMHeMaTHuECKOf Boamm (2, 3) npw
Cepame.

Ha puc. 5.11 a noxkasano wuameHenMe pacucTHON CKOPOCTH mo-
BCPXHOCTHOIO TCUYECHHS JIbJida HA S3WKE JIAHMKA B TOUKAX, COOTBET-
Creyiommx crBopam I, II w HI (cm. puc. 5.8). TMoayuennme npu
HOMOIM = pacYeTOB pPE3yAbTaTH KAYE€CTBEHHO COrAacyorcs ¢
pE3y/sbTaTaMH, NpHBCACHHHMH HAa puc. S5.11 6, 3aMMCTBOBAHHOM H3
[54], rpadmkamm W3MEPEHHBIX CKOPOCTEH, XOTS HMX WYHCACHHHE 3HA-
YCHHS NPHMEPHO BTPOE MEHbIUE NEHCTBHTENbHNX. Takoe KoJiHMYecT-
BCHHOC DacXOXJICHHE MOXHO YCTPAHMTb ANEKBATHHM BHOOpOM Ko03(-

duumenta k.
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Puc. 5.11. Paccuntannoe (@) u wu3aMepenHoe npu no-
asuxxe 1971—1974 . (0) M3MEHCHME NOBEPXHOCTHOM
CKOpOCTH ABMIXKEHMS JbAa Fi HA JeAHMKE B MNONEpeYyHBIX
creopax 1, IH, TV. : ;

IMapamerpu mopemu (5.4) ko # T' (c y4eroM TOro, YTO 3HAYEHUS

k, n T4 ANs KOHKPETHONO JNIENHHKA MOXHO CYHTATH (PHKCHPOBAHHBIMH)

ONpEeReAsdior BIIOJTHE KOHKPETHBIH Habop XapaKkTEePHCTHK
PacCUMTHBACMEX mysbcaumi. B vactHocTH, koadduumcHT ko, 3anaer

CKOPOCTE HOBEPXHOCTHOTO TEYCHMS /A3 B aKTMBHOW 3oHe V, m
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CKOPOCTh ABAXCHHS (DPOHTA KMHEMATHMECKON BONHH V, B TO BpeMst
KaK Ha aMIUIHTYAy konelanwit komua sswka Jneinuka | Ax, | om

saEger cnafo. Tax, npm kg = 0,4, ™ =« 1.5 CPEAHEC 3HAUCHHE
V; cocrasno 100 _m/ron, |Ax,| =120 ™M, a npu
% - l::" VI . 180 Hfl‘ﬂ.ll. V = 4 I:Hfl‘ﬂﬂ: lﬁxﬂ,' — 140 M.

Kpatuueckoe HanpsixcHue T uam PasHoCTh | Rt g onpenenser
penmunua |AXg | W mepuon Af BOSHMKHOBEHMS HA JEAHMKE 30H HH-

TEHCHBHOIO CKOJNBXCHHS, a BJAHSHHE OJTON0 NAPaMETPa HAa CKOPOCTH |
V, ® V mHessaumrespno. Hanpumep, npu T' = L5,
ko = 1,4 Af = 5,4 roma (amauenms |Axy |, V, V, npusencnn Bui-

me), a npx T = 1,2, Ar = 9,7 ropa, |Axg| = 240 w,
V, = 190 wm/ron, V =42 km/ron. 3amerum, 4T0 Takue Gonbuime

SHAueHug V CBHAETCABCTBYIOT O HANHYMM B JICAHHKE eWEe OAHOH —
TpeThelli — CHCTEMH BOJIH, CymecTseHHO Oonee OBLICTPHX, WeM oOnM-
CaHume B padaene 5.2,

Ha ocrOBE YCTAHOBJACHHBIX 3aKOHOMEPHOCTEH KAYECTBEHHONO BJIHS-
HAS mapameTpOB 3akoHa (5.4) Ha xapaktep asTOKONcOaHmMit JIeAHMKOB
C y4YeroM aHaJIOPMYHHX pe3yasTatoB [92] MOXHO NPEANONOXHTH, YTO
peanbHas xapFfHHA noasuxex ¢ nepuopom 15—20 ner npu ckopocTax
V, B aktaBHo# 30He okono 100—120 cm/cyr m ammautynax koneba-
auli xpas #A3HKa 400—500 M wmoxer OuHTe nNoOayweHa UpH

kg = 6-17, " = 08..1.0, 7° = 2,3..2,5. Ilpun Takux 3HAMEHHAX

ITHEX napaMerTPOB BCPOSTHAA CpeAHAs NO WwowaaH KOHTakra ,,.Jjaeq —
7n0Xxe” WHTCHCHBHOCTH CABHIOBHIX HANDSXCHHNA, DPH KOTOPHX MCHSET-
€4 pexXHM CKVIBXCHHS, paBHA 10-1 MIla, yro cornacyercs ¢ JaH-
auME [148) © NpouHOCTH JAbAA Ha cpe3. CnaomHOCTD Pa3pyLICHHOTO
Aba BOCCTAHAP/MBACTCH NPH NaxeHuM ckopocrel Aedopmaumii no se-

JHYHHN, COOTBCTCTBYIOWCH HANPIXCHUSM 10”2 Mla.
IMpusenennbie OUCHKH BechbMa npubmmsaurensnnl. OQHAKO MPOBOAMTH

AeTanbHuie pacdeTl no momean (3.1) — (5.4) ans nocruxenns Gonee
NOIHONO COBNAACHHS DE3y/bTATOB MOACAHPOBAHMS € AaHHMMH Habmo-
neumfi Bpsp M HEnecoo0pasHO, NOCKOMbKY peasibHbie 3Hauenus ko

T', 72 3auce™ OT CAOXHHX TEPMOMHAPOAMHAMMYECKHX MPOLECCOB HA
AHE JICAHMKOB, @ MNS HX aJACKBaTHOIO onpegesicHAS HeoOXoauMb Kak
TEOpeTHYECKHEe, TAK H JKCOCPHMCHTANBHBC HCCNICAOBAHHA.
3axmovenue- Ha ocHoBe comoctasnaeHms pesy/ibTATOB MaTeMaTHye-
CKON0 MOZEAHpEBAHHSE C NAHHBIMH HEMOCPCACTBEHHMX Habmonexnui Ha
NEeARHAKE A6 pamosa MOXHO yTBEpPXI1aTh, 4yTO ObiCTpHE
KPATKOBPCMEHHIIE NOABHXKH IOPHHX JEIHUKOB HE MOTYT OnHTh BH-
SBAHN TOIbKO KovicOammamu Gananca macce, a CBA3AHB C M3MECHEHH-
&M pexHMa B3AMMOJCHCTBHS Jbaa ¢ Joxem. Hamnboace xopowo Me-
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XAHH3M Taxkoro B3aMMOACHCTBHS ONMCHBAET HEOAHOSHAYHBIA 3AKOH
cxonbxenus (5.4) [92, 93].

[Mpennoxennyo MOAENb MOXHO HCMONB30BATP W [UIS DCIICHHMS HE-
KOTOPHX APYrMX 3ajay AuHaMuueckoh rasuwmonornu. Hanpmmep, Gosb-
mol HAyYHHE wMTEpec upeacTaBaser npoldsieMa BAMSHHS UTHHHOBOJ-
HOBBIX, C MEPHOAOM HECKOABKO COTEH Jer, u3McHemmit yaeapHoro 6a-
namca maccel b Ha xapaxkTepucTHKu asTokonebanmit negHukos. Xors
JCTANBHER KOJMUCCTBCHHBHE aHann3 3Iroi 3anauum Tpebyer camocTos-
TCABHBX MOACABHBIX pacyYeTOB, HEKOTOPHE KAYECTBEHHHE 3aKOHO-
MEPHOCTH YKA3aHHOINO MNpoLEcca NPEeACTaABAAIOTCS OYEBHAHKMM yXe
ceiivac Ha ocHome o0me# TeopMH W HMEWIIErocs OMMTA MOAE-
JMPOBAHHS KJHMATHYECKH oOycioBacHHmX konebanmit aeauuxos [125])
W TOABMXEK.

P MM B3 THNA MOHOTOHHOIO M3MEHEHHS ,,CTAUHOHAPHOrO"
YACNBHOTO Hca maccw b (x). Ecam mMensercs amwis €10 rpagMent
(E(), E(0) = I), To B cpensem koncbanms E () He npuBOAST K
HIMEHEHNSM JUMHH Jgegauka. Opsako ¢ pocrom E, OueBMAHO, JEAHHK
cnocoben OBiCTpee BOCCTAHABAWBATHL CBOK TOAWMHY B obnacTs nura-
HME [TOCJEe OuYepenHod noABMXKH. DTO O03HAYaeT, YTO nNEepHoA
,»JAPOXICHHS KHHEMATHUECKHMX BOJIH", onpeaenseMsil , Kpurhueckoit”
rommuHol abaa, OGyAer yMeHbmIATbCS. YBENMUEHHIO YacTOTH MyJbca-
uuft cnocobCTBYeT M NpPONOpUMOHAABHOE pocTy E yCH/eHHE MM
Ha ssnike. OuesmaHo, yMeHbIUEHHME rpaawenta yaeabHoro Oananca E
OKA3HBACT NPOTHBONONOXHOE pneicrene. bosee Toro, mpH AOCTATOMHO
Maneix E (912 BE/IMUMHA oONpEAEAsSeTcs ONHO3HAYHO) TOMIMHA Jen-

HMKA YMEHBIUAETCS HACTONBKO, MTO KDUTHHYECKOE Hanpsxenwe T° He
Gyaner HBOCTMraTeCss HM B KakMX TOYKaX, ¥ aBrokonebanus
npexparaTcy.

eCKOIbKO (CJIOKHEE NpEACTaBASEeTCS BTOPOH MOACABHBIA ciayuai
(b(x,9) = b(x) + Ab(), Ab(0) = 0), xorma xoncbGanus Gananca
MACCH COMPOBOXAAIOTCE CMEIICHHWEM TIPaHMIE NWTAHWS, B PE3yJAbLTATE
Yero, OYEBHAHO, M3MEHECTCS CpPEAHEE NONOXEHHMEe KoHua sswka. On-
HAKO M B JTOM CJAyYae€ MOXHO YTBCPXAAaTh, UTO YacToTa MNOABMXEK
po3pacraer npu yseawucHun Ab.

B 3akmoueHme OTMETHM, YTO AAS AACKBATHONO ONMCAHHMS TOABHU-
XEK CJeayeT NpuHUMaTh BO BHuManue psa a¢ddexTos, obnuHO HE
YUYNTHBACMBX NPH MOACAHPOBAHNMA auHaMuku Jjaeaaukos. Cpeaw HuX
MOXHO HAa3BaTh PE3K0OE M3IMEHCHHMC pPEXHMMa CTOKAa, a CNel0BATENIhHO,
M COZEPXAaHWS BOAKW B TE&AE€ JICAHWKA, WHCKJIOYHTENBHO CHIbHBIE H3-
McHEHNS abnsumonHON MOpPEeHN HA S3HKE, BAWAIOLIME HA CKOPOCTH
ero tasung B coxpamenns [120], Ho BKaAwueHne 3THx (HaKTOPOB B
Monesn — peno Oyaymero.

Urak, mabmonenns 3a cCKoOpocTbiO aABMXEHHMA JciHnka AbGpamosa
MO3BOAMAM  MOAYYHMTh PAA  HHTEPECHBIX  3MNUPHYECKMX H
TCOPETHYECKMX pe3yssTaToB. Dbe3ycwiosHo, mnpono/kenne Habnoaenwit
MOSBO/IAT MOJAYYHTh MaTEPHAJAH IS CO3NaHMs HOBBIX M waeHTHdMKa-
UMM CYIIECTBYIOIHX MATEMATHYECKMX MOIeaCH AHHAMHUKHM TOPHBIX

NENHAKOB.
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TJIABA 6
TBEPJIbIA MATEPHAJI B JIEJJHUKE (MOPEHBI)

-.He Hado 3abweamp, wmo kKpumepui
npaKmuxu Huko20a He MoxXem no caMoid cymu

deara nodmeepdums uny ONPOSEHIHYMb
ROAHOCMbIO Kaxoeo O mo wu boro

HEROBCHECKOLO NPedcmMadienis.
B. H. Jlenun

N3yueHne MOPEH HA NEAHHKE M B Cr0 OKPECTHOCTSX HE BXOJUT B
YHCJIO OCHOBHHX npo0jieM, CTOSIHAX NEPEeR IKCNEeAHUMEH, MO3ITOMY
paboTH B ITOM HANPABJCHMM BHIOJHSJIMCH SNMH3OAWYCCKH M PElUANHM Ya-
CTHHE 3aNaud, UMCIOLHE, OAHAKO, HE TOIBKO HHOMOPMALMOHHHEINA, HO W
METOAMYECKMIT HHTEpeC. , :

Xopomo H3BECTHO, YTO MOPEHH HECYT BaXHY0 MHDOPMALMIO O
NOPOXAAWIIKEX HMX JAEAHMKAX; 3ITO OTHOCHMTCE M K OTJOXKCHHBIM
(manpumep, [72]), u k Baexomum mopenam [30, 138 u ap.]. Mocaeauue
OKA3HBAIOT TAKXE 3HAUMTCJIBHOC BAMYIHHE HA PEXHM JICAHHKOB H B
ne%mem Ha ux abnauuio. |

BHRIMH MCTOYHMKAMM NOCTYIUIEHMS MOPEHHOIO MaTtepHasia Ha
mobolt ropumi#i sexpmk asasiorcs [31]:

— obpymenue xamuelt ¢ okpyxaomux ckiaoHoB. Ero pons BechbMa
SHAYHTEIBHA B (bopMupoBauny aAONAUHOHHEX W OOKOBHIX MOPEH HAa Jed-
sukax [30). Ho 8 dupHoBOil 30He nEeAHMKOB 3TOT MCTOUHHK MOXHO He
YUYHTHBATh, CC/IH PeYb HMIET O MOBEPXHOCTHOH MOpEHE;

— SaxXBaT NMOPOAN C JOXaA neaHMkoB, Buammo, on Becsma Man (ecsm
HE YVYHTHBATH JICAHHKOBHE NONBMXKH) naxe B obnacru s3sikop [48,
156] m coBepmICHHO HEe HMrpaeT pPoib B 30HE AKKYMYJISHMH JCAHHKOB;

~ BHNAACHHE NBUIM H3 arMocdepu. D10 €AHHCTBEHHBIH MCTOYHMK
3arpS3HCHHOCTH CE30HHOIO CHEXHOIMO MOKPOBA, NPAKTHYECKH EAMHCTBEH-
Hu# aas prupHOBRX olnacreit, a yacTo M 93HKOB AeaHHKoB (B obnacrax,
HE 3aHATHIX atnauuOHHON Mopenoil).

Paccmorpum 6ananc neiim Ha NOBEPXHOCTH CHEra win Abaa. Bsenem
cnenywomue obo3HaueHMs: m — wMacca MbIH B TOHKOM JIpAMO-
BCPXHOCTHOM CJIOC CHEra MaM abaa Ha 1 ™M° maomaam, r/m%  —
BpEMd, CyT; Y (f) — WMHATEHCHBHOCTL BHINAJEHHUS NbIIH M3 aTMocdepH,
T/M” B CYTKM; r — CKOPOCTb NPWXOJA MbUIM HA MOBEDXHOCTh NDH Ta-
SHMH CHEra WM Jbja, r/mM° B FYTKH; o () — BMBIBAHMC NHAK B CHEr
HIR JIe[ TankiMH Bopamu, r/M” B CyTku; g, (f) — CMBIBAHME NBUAH C

NOBEPXHOCTH THAA,, r/mM? B Cytkn; C — KOHUECHTPAUMS NbUTH B CHEre
WIH BO Abay, r/m”.
Banasc Macc MM Ha NOBEPXHOCTH MOXHO 3aMNCATH B BMIE:

dm/dt = Y() +r() -~ o() - g, (1. (6.1)

PaccMOTpMM 3ArpsaHEHHOCTH CHEXHOMO NOKpopa Ha neauuke [31, 40].
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6.1. Boinanenue nuIM Ha JieJHHK U e¢ CoaepxaHue
B ¢upHOBOK TONME

Kak nokasusawr HaOMIONEHWs, HA TOBEPXHOCTH /MOOHX BHAOB CHEra
(TOK OTCYTCTBYeT, 4 Cyeposareasho, u g, = (. Ha ssmxax xe nen-

HMKOB CMBIB BECHMA 3HAYMTEACH M 3aBHCHT OT MHBOrHX (DAaKTOpOB, O UEM
peun moaer panpwie, IToka xe ocraHoBuMCst HA CHEXHO-(PUPHOBOH TOM-
uie. :
BMbiBaHME NBIH B NPUNOBEPXHOCTHHIE CJAOM CHEra, BHIHMO, HEBE-
NIMKO, TAK KaK [ABHXEHHE TaJioll BOAB NPOUCXOAMT KaK OH CKBO3b
$unbTp, cocrosmmii M3 KpHCTAANOB cHera wiu (dupua. O ToMm, yTo ITOT
NpoLEecc, €CAM M MMEET MEeCTO, TO JIMNIb B TOHKOM TNPHIOBEPXHOCTHOM
CJI0€, CBHACTEJNBLCTBYIOT, B uacrHocTu, pganusie A, A. Kpedirepa um Ap.
[82], cornmacHo KOTOPHM BMBIBAHME NPOMUCXOMHMT B CJIOE, MEHBIIEM 5 CM.
Tak xak B 31OM Xe€ CA0e NPOMCXOAMT OCHOBHOE MOMOUIEHHC PAXHALNM
W rTasHMe cHera, Oyaem npuHHMaTth, yto @ = 0. |
YuurpiBag ckazansHoe, u3 ypassHenus (6.1) monyunm:

dm/dt = Y() + r(4). 6.2)

OueBnaHO, 4YTO CKOPOCTh BHITAMBAHWS NMBUIH HA MNOBEPXHOCTH
OnpenensieTcs, BO-NEepeniX, CKOPOCTLbIO Tasuus cHera ab (f) M, BO-BTOPHIX,
KOHUEHTPAOMEH OuiiM B crausawomeM cHere C:

r(f = C- ab(y). (6.3)

Boaneiicreue 3arps3HEHHOCTH nnaepmm CHEra Ha HWHTEHCHBHOCTD
TASHHS BECHMA CIOXKHO M J0 KOHIA €Ile HEe BuigcHeHo. Ho coBepmeHHO
OUEBHAHO, UTO NpH €€ yBeauucHMH (o HEexoTOoporo npeaena, eCreCrBeH-

b
HO) YBEIMYMBACTCH H MHTCHCHBHOCTH TagHHd, T. €. -‘;—fu-bﬂ. K coxane-

HHIO, HAHHHIX OpAMBX HaOMIOACHMIt 33 YBC/HUYCHHEM TAasHUA CHEra B
JABHCHMOCTH OT ECTECTBEHHOH €ro 3arpga3HEHHOCTH B JAMTEpaType
NPAKTHYCCKH HE uMeercsd. A Takue HADMIOACHHS OYEHBb BAXHH H HYX-
Hbl, KAK Mbl YBHJHM HNAJbIIE.

Paccmorpum ypasuenwe (6.2). Iloacrasse B mero seipaxenue (6.3),
NONYyUYHM

dm/dt

Il

Y() + C- ab(). (6.4)

Ouesmpno, uto Y () = 0 u ab(f) = 0. Cnenosarensso, nparas
YACTh 3TON0 BHPAXCHMH BCErAa MONOXHTE/NbHA, M, €CAH TOMBKO HE
NPOMCXOMT PE3KOro yMcHbuicHUS Y (), CO BpeMeHEM pACTET. TaK Kak
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ysemmunsaercs ab (m, f) no mepe ypesmuenus m. Takum obpaszoM, MH
HMEEM CHCTEMY € NONOXHTENbHON 0OpaTHON CBH3BIO! AaXe NP TOCTO-
aeENX Y () m C co BpeMeHEM NPOHCXOAMT PE3KOE YCKOPCHHE
3arpsisHEHHMS TOBEPXHOCTH H, CASNOBATEAbLHO, MHTCHCHBHOCTH TasHHSA.
IIpepen aromy npomeccy MOryT NOJOXHTbL TPH SBACHUS: ‘

~— MQIHOE CTAMBAHHE CHEXHOW MAacCH, YTO WMEET MECTO B cﬂy
CE30HHOTO CHEXHOTO HOKPOBA M CHEXHWKOB, HE COXPAHIIOMMXCS B Te
YCHHE BCEro JICTa; 3

— (JIOM YACTHI] HA HOBEPXHOCTH CTAHOBMTCS NOCTATOUYHO TOJACTHIM H
HAYMHACT NPEAOXPAHATL CHEr W JieA OT ragHnsa. D710 cayuyali MOpeH Ha
AEAHHUKAX M MOIMHBIX YEXJIOB HA HEKOTOPHX CHEXHMKAX; E

— TagHHE pEe3KO 3aMeAnfeTcd BHNajaeHueM cBexero caabo-
3arpsS3HEHHONO -CHEra, KOTOpHI MpEepHBAET BECHOH HHTEHCHBHOE TasSHAE
CE30HHOIO CHEra, a aAetoM — ¢upHa M JibAa Ha NEAHUKAX (NeTHME CHE-
ronajs). _

IMoxaxem >bdekT yckopeHns TasHMs 3arpasHEHHOCTBIO HA TPOCTOM
npumepe. Ilycte B Teuemme mHexoroporo mnepmoga Y () = 0,
C =const > 0, ab(m,?9) = am + B, 1. e. nuap M3 armochepu HE
BHIIANAET, KOHUEHTPAUMS NBUIA B CHETY TWOCTOSHHA NO IyOmHE, HHTEH-
CHBHOCTh TASHHS YHCTOIO CHEra CO BPEMEHEM HE MEHSCTCS M PaBHA ﬁ,
a OT 3arpE3HeHHOCTH 3amMcuT smHelno, Ilpm Takmx pomymeHusx
ypaeuenue (6.4) cmasHO ympomaercs M MOXET OmWTb JIETKO HH=-

. TErpHpOBAHO:
dm/dt = C(am + f)
I

dm
am + P

=C-dl, ~infam + §) = Ink, + C- 1t

3necy k; — xoHcranTa uHTerpupoBanmsa. Hakomeu, nomyuaem
ab'(f) =am + f = kexpa-C- 1,

me k = kJ. | -

WTax, B paccCMOTPEHHOM CNY4ac MHTCHCHBHOCTH TagHHS pacrer lm
IKCIIOHEHTE, B TO BpeMs KaK TPH urrcyrmun aarpaancnnm ocTaBa-
sach OH mOCTOSHHOIA. |

- PaccMoTpnM Teneps BO3MOXHOCTD pacuera upfrmnmnm npocduns
BEPPIISHEHHDCTH CHEra B NPEANOJAOXEHHH, YTO EAWHCTBCHHHIM MCTOMHH-
KOM MLUTH SBJISETCS BHIAACHHE €€ M3 aTMOCDEPH, YTO, KaK OTMEHANOCh
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F gMlle, CTIPABENUIHBO JAS CE3OHHOIO CHEXHOINO nokposa M ¢duproBHX 06-
pacrelt nepnmxkos (B noOCACAHEM Cayyae KaMHH, DajawmHe C
OKPYXAW0IMMX CKJIOHOB, OCTAIOTCH, KAK MPABAIO, B YSKOH HPHCKIOHOBOMN
nosioce). IMycTs HAM M3BECTHH WATEHCHBHOCTD BHINAACHuS nuutd Y (4 w
ocankoe X (7). OueBnano, YTO KOHOECHTPANMSA NbUTH B BHMNAJAIOWEM CHE-
It Onpenensercs MMCHHO 3THMH BEIMYHHAMA:

C() = Y()/X (1. 6.5

K coxanenmio, nosp3oBateca 31oi dopmysoi Henbad, Tak Kak ocan-
KM HAYT He HenpepmsHo, a npu X () = 0 sumpaxenue (0.5) Tepser
cmpicr. B 9TH meproas BCS BRINAAAIOUIAS NMBUTH OCEAAET HA MOBEPXHOCTH.
Takas xXe CUTYyauWs CKAANKBAETCH B NCPHOAH TadHHeS — HA WO-
BCPXHOCTH CKAalUIMBaeTcd Nbiab M3 cramsaiompax cnoes. Ecan 3arem
MMOBb BHMAJACT cHer, oOpa3ylorcs NpochoikH ¢ OoJBIEM COACPXAHHEM
oae. Taxkue npocsiofixm Xopoino BHAHN B mypdax.

Yrobu obodTH yKa3aHHy) TPYAHOCTb, OyAeM ONPEACANTh CPEAHION
JArPSSHEHHOCTD 334 HEKOTOPHIC MEPHOAB HAM JAS OTACGABHBIX CHOCB CHETa
KOHCuHON TOMmMHN. TIpM 9TOM KaKk NO BPEMEHM, Tak W no rayGune
war 6yzer nepemeHHHM. Byaem cuMTaTh, TO OAHMM INATOM BO BPCMCHH
UBNSEeTCE CYMMApHOE BpEMS BHMAJCHHS CHEra B TCUYCHHE CAWHWYHON
cueronana W caeayomero 3a mmM Gesocamounoro mepnona (Af). Tax

KOK MB HMEeM OOHYHO CBEACHHS NMINBL O CYTOYHHIX CYMMax OCankos,
NOIOXKHM, YTO MEPHOAOM C OCAKaMH SBASCTCH TAKOH OTPE3OK BPCMCHH
(mcumcnseMbifi B CyTKax), KOmia Kaxaeie CyTkm Obut caeronan. B
JIOYHHE TPOMEXYTKH BPEMEHH BHYTPHM CYTOK MPH 3TOM BO BHHMaHHC
HC NMPUHKMAIOTCH, | |
Ouesmauo, uro 3a spems Af, u3 armocheps NOCTYNHT NEAK

AY, = [ Y(f)dt. Oua cocpenoroumtca B cioc cHera (BoxmAbili IKBWBA-

At
nent), passom AX; (Mm). Ero-to mMm u npumem 3a mar no rayGume.

Cpenuss KOHUEHTpamus MuM B 37oM cioe pasha C; = AY,/AX, Ecm
reneps noctpoute rpadgmk sasmcumocTa C; OF BONHOCTH TIOCACAOBATEND-
HHX C/AOEB CHEra, OTJIOXMBLUMXCH OXMH HA APYroM, MOMYYMM CTYNEHYA-

TYK0 KpuByW H3MeHeHns C no rayOue.

IIns mpuMepa HAMM PACCYHMTAH BEPTHKANLHEIA Mpodiis 3arpssHCHHOCTH
CHEra B ONHOM W3 NyHKTOB Ha jaeanmke AGpamosa. [lpodpuwns paccumTan
Ha 31 mapra 1971 r. (puc. 6.1). UaTencHBHOCTD BHNANCHHS N MPHHSTA

noCTOSHHOW ist Beedk 3uMu (Y (1) = 0,19 r/m” B cynan), Iro 3navenme
6out0 monyueso B, B. Kucrosum [69]. Benuumna X (f) paccumTnBanach
caepyromumM obpasoM: 3a nmepuoA ¢ 7 pexabps no anpeas 3uMOil
1970/71 r. npapocr cHera B PACCHOTPEHHOM MYHKTE, MO AAHHHIM CHE-
rocsemok, Guin pasen 85,0 r/cv” sogsoro skesmBanenTa. 3a ITOT Xe
nepuox B ocagkoMmep Ha Mereorwiomaake nomano 307 MM Ocamxos.
Cpennee pas 3AMB OTHOWeEHHE Tux seanuny passo 0,278, C ero
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NOMOIIBI) MO CyMMaM OCANKOB HA METEOCTAHIMH 33 MEPHOAN MOJAyud-
JIACH CYMMB OCankoB (NPHPOCT BOAHOCTH CHEra) B BHIODAHHOM NyHKT
Kax BuIMM, Jaxe B NpeANONOXEHUM, UTO MHJIb B TEYECHUE BCEi MBI
BHIIANANA PaBHOMEPHO (YTO, BMAMMO, HE COBCEM BEPHO), NOAYUWICH A0~
BOJIHO CJIOXHHH Npoduib KOHNEHTPALMM NbUIM B CHETY, C YETKO
BHPaXEHHEIMH TNPOCIOAKaMH. '

0 200 400 Co/m?
I LR

200 i~

400

600 |

Puc. 6.1. Paccauranusiit npodsis
KOHUCHTpauMH nuiau C B CE30HHOM

cHery
Z — BEPTHKANLHAS KOOPAMHATA
(MM BOIHOCTHM CHEXHOMO NOKpoBa). Zmm

Bonee cnoxen pacuer npocduas 3arpS3sHCHHOCTH, KOraa MONEPEMEHHO
NPOMCXOAHT TO BHMAACHWE, TO TasHWEe CHera. B atom ciayuae nHeobxo-
ANMO YHHTHBATb, UYTO K KOJHYECTBY NbUIH, CORCPXAINEHCHS B BEPXHEM
H3 OCTaBIUHXCH [IOC]€ NEPHONA TasHMH CJIOE CHera, npubasaserca Bcd
OEUIb, CONEPXABWIASCS B BEPXHHUX, CTANBIIAX TFOPH30HTAX, 3 TAKXE
NeUib, BHNABIIAS 32 nmepuon TasHua. OueBHAHO, YTO IS ITOrO Heol-
XOAMMO MMETb IPOPHAbL 3arpa3HEHHOCTH HA HAYAAO0 KAXAONO TAKOro
nepuoaa. _

Ceenenng o KOAMYECTBE NMBUIM HA TIOBEPXHOCTH MOXHO HCTOAB30BATD |
B IS ONpEeNe/NieHHS CONEPXaHus NBJIA B CTaSBIIMX CJIOSX CHEra, ecau
HE H3BECTCH PEXHM €€ BunancHmsi B TeueHwe 3umbl. Jis roro meob-
XOAWMMO, BO-NCPBHIX, 3HATHh 3aABHCHMOCTh MHTEHCHBHOCTH TasHM8 OT No-~-
BEPXHOCTHOM 3arpa3HEHHOCTH CHEra, BO-BTOPHX, MMETh PSJ NOCAEN0Ba-
TEMbHLIX HabmoneHmAi 3a CONEPXAHMEM NBM HA NOBEPXHOCTH CHEra M,
B-TPETbHX, 3HATh PEXHM TasHAa cHera. Pewas ypasnenme (6.4) orHO-
cureabHo C, nonyqymm: |
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=N

 dm/dt - Y (8
CO) ® i e

Ecnu Teneps npuuaTh B nepBoM npPUOIHXEHHHM, UTO NMPH WHTEHCHB-
HOM TasHWH 3arpSsSHCHHOCTH TMOBEPXHOCTH ONPEACASETCS BHTAMBAIOUIEH,
d HE BHNAAAOIWEH NBUILIO, T. €. dm/di>> Y (f), noayunm

[t g
CO =505 I

3nece C (f) — KOHUEHTPauHMs NEUTH B CHEre, BHITASBIIEM HA HEB-
HYK) TOBEPXHOCTh B MOMEHT BpPEMCHH L.

Tax xax mam mnspectna dynxuuns @b (m, {), MOXHO NOCTPOUTH
rpagmx mckomoro pacnpenenenns C; no mybure, OTHOCS NOCIENOBA-

TesbHbie 3nauenns C; K MOCAEAOBATELHMM CJI0SM cHera ab (m, f), ,,J0-

XAMMC OAMH HA' APYIOM.

Ecmn, xpome Toro, comocrasuth C (2) ¢ pexmmoM BhIAACHHMS OCaa-
ko8 (samaua, oOpatHas pacyery BepTHKaJRHOrO npoduas
sarpsisnesHOocTH 10 Y (/) m X (1)), MOXHO C HEKOTOpbiM MpHOIMXCHHEM
paccumTuiBaTh M Qyskuuio Y (7). 3T0 HAMHONO serdye, 4eM MPOBOAMTH
HenocpeacTeeHHnle HaAOMmoAeHNS 33 BHINAACHHEM MBIJAM U3 aTMOCHEpH.

OuenuM Teneps KOAMYECTBO NbiiM B Teae aeaHuka. OupHosas Toul-
a NOPHBIX JIEAHWKOB, BEPOSTHO, SBJASECTCH €CJH HE EAMHCTBEHHHIM, TO
ayuinuM o0BEKTOM B CPEAHMX WHPOTAX AAS M3YUCHHSI MHOIOJIETHENO XO-
Jla BHNAACHAS MbUTH M BMECTE ¢ HEH PA3TMUHKX 3arpasHSOIIMX Be-
mecrs u3 armochepw. B mHamedt crpade nepsoit ONOPHOH JIEAHHKOBOH
cranupei rofanbHON0 MOHMTOPHHTA aTMocdepsl CTal HMMEHHO IISHO-
JOrHyYecknii cranuoHap Ha JegHuke AOGpamMoBa. AHanM3 NEPBHIX XE
KepHOB, nosyuyeHHuX Oypenwem (upHOBO-JCASHON TOMUM, AANA OYEHD
uarepecHne peayabtatel [58, 70]. Oanako mX HAAEeXHOCTh B 3HAYM-
TCILHOM CTENeHH 3aBHCHT OT TOYHOCTH AATHPOBKM TOAOBHX CJ10€B, a
M0 — 3a/aua HempoCTas.

B rase 3 Omisia M3/I0XEHA METOAMKA MICHTH(PHKALMH TOJOBHIX CO-
€8, KOTOpas nNo3BOIMAA WHAue W Oosee TOYHO OLECHATH MHONOICTHHH
XON BHIIAZICHUS NbM B (DMPHOBOW 30HE JICAHMKA, OCHOBHIBASCH HA TEX
XC HMCXOOHBIX MaTepuanax OypeHus, Koropsie ObJIH MCNOAB3OBAHB H B
[58, 70]. Texumka OGypenns, orbopa m obpaborkm npob onmucana B [70],
W MH HAa HEH OCTAHABJIMBATLCH He Oyaem.

Ha puc. 6.2 noxka3as MHONOETHHH XOA BHINAACHUS MNbJIH W3 aTMOC-
(epui. Jannnie nosyuesEn cneayommum obpasoM. Kax ykassiBanoch B
iage 3, HOCTOBEPHC AATHPOBATH Mbl CMOI/IM TOAOBHIE CJIOM HauMHas
ronsko ¢ 1935 r. Iipm s5rom nepsoe necstunerue OwAO0 B Me-
TCOPOJIOTHUECKOM OTHOWICHMM A8 JieAHHKA HeOnaronmpusTHbIM, W TOAO-
swe bGanaucw axxkymyasuuu-abaguum B TOYKE, A€ BHINMOJIHAJIOCH
Oypenne, Ouinn orpHuarenbAnMy. MHBIMH croBaMm, CIOM ITHX JIET OT-
CYTCTBYIOT, 4 BHMNABIlasg NHAh CKOHLUEHTPHPOBAJACh HA MOBCPXHOCTH
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COS, OTHOCSINErOCS K KakOMy-TO mnpeamiecTsyiouiemy roay. K xakomy
HMEHHO, (Ka3aTh HEAB3S H3-32 HEHAJEXHONW naThpoBku Oonee riyboxuMx
cnoes. Kax suaso us pucynxa, nauusas ¢ 1945 r. maGmopaercs nocro-
SHHOC YBEIHYCHHE KOMMYECTBA Bhnajawinelt nsumi. Bosmoxwo, 910 CBS-
3an0 ¢ mETeHCHODuUKAuMell XOSAiCTBCHHON ACITEABHOCTH YENOBEKA, HO, C
Apyroli croposinl, MoXxer OuTh M ecrecTseHHEM npoieccoM. Jleno B TOM,
YT0 ANTPONONCHHOE BJIMAHHE JO/IKHO B NEPBYIO OYEPEAb CKA3ATHCA HC HA
ofmeM yBeIMYEeHHH MHUMM, 4 e¢ MEaKON (pakumm, AOATOE BpeMs OCTal0-
melics B amvocdepe B nepenocumoit Ha OGonbuume paccrosaus [161].

Qe/(m* col)
&0
J a
30— 30
20
o | {; _
0% 0 -4/\‘\ J A"\s
-.-‘ "
9943 9 7965 g g g

Puc. 6.2. Xpowonoruseckwe rpaduxn senmasmwx B GupuosoRt ob-
RACTM RemMMKa rofosex xommuects mbtv @ (@) m wwcna gwel n C
nuaskof Mrnoft 3a ron wa crawumm Hapayr-Kypran (6).

Boe maMMME CrARNEHBI CROABISOMM OCPENHEHHMEM [0 TMATHACTHAM.

BecbMa 3aMaHUMBO TOIYYHTD CBH3b PACCYMTAHHEIX HAMH TNOJOBHIX
KOAHYECTS DNHJAH, 33KOHCEPBHPOBAHHHX B JIENHMKE, C Me-
TCOPONOrHYCCKUME nokasarensmu. C oxgmolit croponm, 3mo Ouio 6w He-
SABHCHMBEIM NOXTBEIIKACHUCM HCTHHHOCTH HAIIMX JAHHHX, & C ApYyro#d —
NO3BONAMAO ObF BHISBHTD MCTOMHMKH NbUIM.

B raase 2 B KauecTBe HHAEKCA 3ansieHHocTH arMocdepn Owiio
sufpaHo rofoBOe YHCAO AHEH ¢ nbiabHOW Mo n. Bamxalwas x aen-
HEKY METCOCTAHIMS, WMCIONAS OTHOCHTENIbHO AAWHHHKE psx walmuoae-
auhi, — Japayr-Kypram (cm. raasy 2). Ha puc. 6.2 noxkasan
XPOHONIOTHYECKHA X0 7 HA ITOH CTAHUMH ¥ PACCHMTAHHBIX HAMM NOAO-
BHX BHnNajcHmid nwm B Gupuosoit obnactu. Cumraem, 9TO CXOACTBO
KpuBnX oucsunHo, Koxeuno, uutepecHo Obuio 6b mpononXHTL KPHBYIO
@ HA DHCYHKE AanbHIe, HO NOCACAHHE AAHHBIE KepHOBOrO OypeHHS H

orbopa npob u3 rayboxux mypdos ornocsrcs k 1974 r. Mo namemy
MHCHHIO, B AajbHelimeM aHanNorMuHne paborH Heo6X0aMMO NPOJO/IKHTS.
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6.2. BajaHc Macchl MbUIM Ha S3HKE JERHWKA

B mone u asrycre 1976 r. na nennuxke AGpamona Onia mpoBeNeHA
ChEMKA MOBEPXHOCTHOM 3arpssHensHocTH s3sika [35]. Hackonbko Ham
M3BECTHO, MOAOOHBIX AETANbHBIX HMCCIACAOBAHME HA A3BIKaX g:gvomx Aen-
HHUKOB HE JEJANOCh: KaK npaswjao, OrpaHHUMBANKCH JHIND poM HE-
MHOTHX NOBEPXHOCTHHX HPo6 B cnyuaiiHble MOMCHTHB BPEMEHH, -

K ypaBHeHMIO 0ananca MACCH TbUTH HA TIOBEPXHOCTH CHETA WM
mapa (6.1). Ecma mpuMeHstTs 310 ypaBHEHWE K CHEKHOMY INOKPOBY HIIH g
70, KAK YKASHEANOCH Bhule, WieHamu o (f) # ¢, (1) Moxno npencOpeus. H
VIS JICASHOM NOBEPXHOCTH SSHIKOB JIGTHHKOB, BUIMMO, ¢, >> 0. Bommnas pom
CMBBA HA TAKOH moBepxHOCTH Obna scHA ocHOBaTEISIM TVIsIUAOIoTVA. JLK.
Tuapans, OOBSCHSUT CMBIBOM A€ TPA3CBHIX MIVIOC Ha JIER-
guxke Mep-ne-Tnsc. Omsaxo A0 CHX MOP 3ITOT MPOUEOC KOIHUECTBCHHO M0
M%w , TIPOBEZICHHbIC HAMKM Ha aepHyke AGpaMoBa, naav NEpBHE,
HO BECEMAa HECOXHIAHHHE DPE3yABTATHL I N

Halmonenus BRNOAESINC, ceayiommm obpasoMm. Baors nponossHONO
npodris HAa S3LIKE JIGAHWKA B ACCATH TOYKAX, MEpBasg M3 KOTOPHIX OTCTO-
S/1a OT CPEAHETD MHOTOJIETHENO noioxenus dupHopolt aunum HA 2,9 KM,
a nocneguss Ha 0,3 xm, Ghum mposeneHn ecTs cepuit M3Mepenuli no-
BEpPXHOCTHONO 3arpssHenns Mexay 26 mwons u 25 aﬂvcra. B kaxioit Touke
¢ nomompio Koneueporo OGypa ITM-8 aunamerpom MM OTOHpaNOCh TpH
npobn Ba mybuny 5—10 cm. O6pasust Abna yKAaAnBaAM B TIONMITHIE-
HOBHE MEmOYKM, JocTasiasau Ha Oasy, rae Xxaxasil W3 HHX
PaCTALIMBAJIM, M3MEPSAM €ro Maccy, ¢uibTpoBaau uepe3 0e3sosbHHN
GRABTP B DOCAE CYUWIKH B CYMIWIbHOM wWwKady B3BEIUMBA/IM HA AHANWTH-
YECKHX BECcax. 3aTeM BHIYHCALIH _KOHOCHTPAUMIO TBEPARIX YacTHI B
ofpasile ¥ nepecudThiBaM HA | M2 muomany. MH TpUHEMAIN 33 N0
BEPXHOCTHOE 3arpa3HEHHE MMEHHO 3Ty BEIMYMHY, HE YUYNTHIBAS MNbUih B
romue geasnka. Ho nocrennedt, kak Oyaer BHAHO jJanblue, mpHM pacuere
m MOXHO npeHefpeun. B Tabn. 6.1 npuBeneHs! NMOAYYEHHHE 3IHAYCHHA,
Kaxnas uudpa B tabnuue — cpennee m3 Tpex npob.

Tabauya 6.1
Peay bTare M3MEPEeHMid nose 3ACPASHEAHOCTH
aasxa aeanmka AGpamona (r/m

Paccrosume | Hiom Asrycrt Cpennee

or duproBO _ -

ooyl WAL 5 | 10 I 15 20 | .2
2,9 615 743 359 275 524 348 478
3,3 351 194 252 348 438 264 308
3,7 239 131 386 245 295 259 259
4,1 163 302 435 418 541 472 359
4,5 296 193 242 445 535 306 336
4.9 676 = 313 558 6035 711 ¥, Y- £ X [
3,3 632 607 872 567 199 238 519
3,7 717 272 1237 626 T77 480 684
g,; 940 37T T - 1466 1290 591 928

1020 680 1251 1179 875 690 933
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K coxanenmio, o4eHb TPyIHO OUEHHTH TOUHOCTE NOIYYEHHBIX 3HA=
YCHHHA, HO, NO-BHIHMOMY, OHA HEBENMKA, TAK KaK pPE3VABTATH OTAC/Ih-
HEX M3MEPEHWH B TPOAKAX OT/WYAIOTCS MHOrga B 3—5 paa. YunToiBag,
ur0 paora smmonusiace ¢ BGonsmoik aKKypaTHOCTBIO, Tako# pa3bpoc
AAHHHX MOXHO OOBSCHHTL TONBKO 3HAYMKTEABHON NPHPOAHON HIMCHYH-
BOCTBIO 3ArpASHCHHOCTH HA MANKX PACCTOSHMEX, M

0 NO3BOVISIOT CYAWTL NAHHEIE, NpUBEACHHME B Taba. 6.1,
SArpisHCHHOCTD CO BPEMCHEM HE YBCJHYMBACTCS MOHOTOHHO, KAK 370
AOIXHO OHTH, ecnu BeAHUWHA @ () Obna O6m MHONO MeHbIIE CYyMMBE

Y() + r(f) (cm. ypasnenme (6.1)). Paccmorpum xpowonorwueckust xon
CPEAHER NN BCEX TOYEK HOPMHPOBAHHON BENHYMHMW 3arDI3HCHHOCTH: |

o () = 19,2 Momid =75 2
e i — HOMEP TONYKM, m; (f) — 3HAYEHHE 3ArPA3HEHHOCTH B j-H TOUKE
HA maty f, m; — Cpe;Hss SarpssHEHHOCTh B TOYKE 33 BCE AATH

mepermit. Oxasanocs, WT0 B TEuCHHE HEKOTOPHX MEPHONOB SATPS3HEHHOCTS
HE TONEKO HE YBEAHUHBACTCH, HO JAXE SHAMHTEALHO DANAET:

Hara. . . 26 VI 3 Vil 10 VIl 15 Vi 20 VI 25 vi

o S 1,02 0,75 1,15 6 ke % 078

MOXHO MONHITATECH HAUTH 3ABHCHMOCTh MHTEHCHBHOCTH CMHBA OT
HHTCHCHBHOCTH TasHMS, IS YN0 HAAO HCNoab3oBatTh Bee 10 Touek Ha-
Gmonennmi, pacmonaraBmuxcs BO3AE peek, MO KOTOPHM Beay
peryaspane Halmonenus 3a abnsumeds. ITpounrterpmpyem ypaBHeHHE
(6.1) 3a nepwon mexny msyms mamepemmsmm (Af). '

Am = [ y(dt + [ r(dt — [ @) + q,())di. 66
‘ Af At At _

JomycTuM Teneps, YTO HHTEHCHBHOCTD BHIMAACHWS MHUTH TOCTOSHH
54 paccMaTpHBacMuic NCpHOAM, T. €. Y (f) = const, a HHTEHCHBHOCTI
BMWBAHHS NHJIH B BEPXHHE TOPH3OHTH o (f) npeuelpexumo mana (no
CIACAHEC MMECT MECTO B JCHCTBHTEABHOCTH). BepHeMcs K ypaBHEHHK
(6.3), rae C — xoHuEHTPauMs NbIM B TOAWE JAbAA, KOTOPYIO Mbl TOXS
OPHMEM DOCTOSHHON, ab () — HHTCHCHBHOCTH TASHUA TOJBKO Jbaa. Te-

OEPb, €CIM 33 WAr HMHTErPHPOBAHME B3ATb OAHM CYTKM, NEpexoas
KOHCYHLIM PAsHOCTEM, MNONYYHM:

Am = Yn + C X ab, - ¥ g, .
n n '
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3nece n — umcao aHel. YTobw OnpenesnTh BEMUMHY CMEBA, HEOOXO-
IMMO 3HATH KPOME M3MCHCHHS 3arp#3HCHHOCTH M HHTCHCMBHOCTH TadHHSA
gnauenus Y u C. Tleppas w3 5TUX BEJMUYMH H3BECTHA, npasjaa, Mg
(pupHOBOI 30HH, M3 pesyabTaTOB MyOMHHOrO KepHOBOrO, Gypenus. [lo
JAHHBIM TPEX CKBaXHH OHA pasHa B cpeamem 28 r/m® B roa. [ns
onpenesienus C ObliM B3ATH MOIOHHHE T CONCPXAHWS TBEPABIX 4a-
CTHIL TIO S-CanTUMETPOBHEM CosiM o maybuaw 0,5 M B Tpex TOMKax —
nngx HA KOHUAX WM OmHON B cepenune npodmng (cMm. tabn. 6.2 u pHc.
6.3). Oro no3sOAMAO paccunTaTh CPEAHHC WHTEHCHBHOCTH CMBIBA 33
pACCMATPHBAEMBIE KOPOTKHME MNEPHOAB M NONBITATHCE CBA3ATE MX CO
cpeapumu BennunHaMu abasoun. OaHako CBA3H HE MNOAYUYHJAOCH,
BCPOSITHO, M3-38 MANOW TOYHOCTH ONpEACACHMS CPEAHHX BCJAHYHH m, O
NEM YXE TOBOPHJIOCH BHIIIE.

Paccmorpum Tteneps mnoapobHee pe3yabTaTh H3MEDCHHMS KOH-
UCHTPALMM TBEpAWX YACTHI B TOJNE JbAa, npuseaexunie B Tabn. 6.2.
M3 pnavsnx tabndus BHAHO, HYTO 3arps3HEHHOCTh NPHNOBCPXHOCTHHIX
¢Noes HaMHOro Gonplue, Y4eM OCTANbHHX, M, ecau OoTépocuTh ITH
NEPXHME TOPH3OHTH, YBEJMYEHUS KOHUEHTpauuu ¢ riyOuuolt He Habmo-
paercs, XxoTs pasbpoc RAHHHX W BEAMK. DTO NOATBEpXAaeT 06-
HAPYXEHHOE paHee And cHera U (pupHA OTCYTCTBHE 3aMETHOIO BMbIBAHHSH
“T:)H [83], YTO JAET BO3IMOXHOCTb B ypasHeHuu (06.0) nmpuHATE
w - .

Tabauya 6.2
KOHUSHTPAUHA TBEPAMX HACTHIL B TOJULE JbAA
na s3uke aeaHuwka AbGpamosa (r/m
¥ nybuna, cm Paccrosume T0ukM OT (PUPHOBOR JTMHMH, KM

2.9 | 4,9 | 6.3
0—S5 4419* 11233* 5074*
5—10 54 151 3353
10—15 401 142 651
15—20 611 97 484
20—25 42 134 1052
25—30 37 42 459
3035 44 105 288
35—40 63 39 247
40—45 69 1765 329
45—50 64 392 105
Cpenee 154 319 451

* BeaMuMHbI, HE YYTEHHBIE MPH PacuYeic CPEeRHMX.

BMecre ¢ TéM 0KAa3anoCh, YTO KOHLEHTPAUMd YaCTHI, NMBUJIH B TOMIIUE
AWIA PACTET BHM3 MO JeAHMKY. ECAM MCXOAUTH M3 TPAAWLHOHHOH MO-
AN ABMOKCHUS JENHMKA, TO AoKHO OuTh HaoGopor. Beap nmHHM TOKA
BMXOAST HA NOBEDXHOCTh TEM HHXE HA f3biKe, yYcM Buue OHH GepyT
wavano B bupHoBO#E ofsacTH, a 3arpA3HEHHOCTh CE3OHHONO CHEra M, cae-
NOBATENBLHO, TFOAOBHX €ro OcTaTkoB ¢ Bucotod mnanaer [09].
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Heoxmnpannoii okazanace m 3naumtensno Gonee BHCOKAS KOHUEATPAHY
MR B TOMME /b2 HA KOHUE HAUIEr0 y4YacTKa MO CPABHEHHIO C |
3arps3HEHHOCTBI0O ¢upua [70]. Beap B ofomx cayuasx pacuer
IIPOH3IBOAKJICA € YYETOM TNJIOTHOCTH, B NEPECYEeTe HA BOOHKN JKBHBA-
NeHT. Bo3aMOXHO, 3T0 MOXHO OOBSCHATH TEM, YTO B HMXHEN uyacTa jen-
HAKA Ha TNOBEPXHOCTh BuIXOAAT Oonee raybokume ciom ¢ Goabmeit
BCPOATHOCTBIO MEPECCUYCHHA HX CKOJAMHM 334 BpeMs Awxenus abaa. [lo
CKOIaM OT JIOXA MOXET MOAHMMATLCS MOPEHA, W B TO BPEMS KAK CKOJIH
JICUHBAIOTCSA, MAHCPAJIBHBIE YaCTHUH OCTAOTCS BO JABAY. DTOT HPOLECC
TAaKX€ MOXCT BH3BATP M Halbmopnacmme GONbBIIMC CKAUK¥ BEAMUMHN C
N0 rayOMHE BHM3 MO JNEAHMKY.

ad m/20d
B Cg/m? °
- 300 m o/m?
JI- - 1000
‘fl'm"‘ e
2 - 800 -
- JO0+ -
o ~ 800}
..zm._
g - 400

m_

200

J % 5 & Lum

Puc. 6.3. Ceuas 3arpaaHeHHOCTH NOBEPXHOCTH AbEA M,
KOHUEHTPALHM TRepabix uacTvy C u ¢ MHOTONIETHER HH-
TEHCHBHOCTH abnsumMu TONBXKO JThaa C PACCTOMMMEM TOYEK
L OT Cpemnero MHOrOMIETHEND NOJIOMEHUS CHEroBoi rpaHHLb,

Ioncumraem Tenepp Gananc nbnm HA MOBEPXHOCTH JEAHMKA NpPH €10
ABHXCHAM BHM3, MCNOAb3ys ypasuenue (6.0) m npuuss o (1) = 0:

Am = [ Cab-dt + [ Ydt — f g, dt.
Ar Ar . At

Pacuer sepercs mns Bcero yuactka or mepsoit mo mocnemHeld TOUKH
for L, = 2,9 gm 0 L, = 6,3 xM). Ouesnaso, wro dt = dL/V,

ra¢ V — ropH3OHTaAbHAN COCTABAKIOMASN CKOPOCTH ABMXEHHA MO~
BEPXHOCTH JabAa, dL — DSAeMEHTapHBI# OTPE30K AAMHM (€ro

ropu3onTanbuas mpoexnus). IloacrasuB HOBYI0 nepemennyio m 0603Ha-
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UMB CYyMMAapHHIl CMBB 33 BPEMSI ABHXKEHHS JJIEMEHTA TNOBEPXHOCTH OT
L,mo L, Q, = [ gq,dt nonyuaem:

=

" ab.C “
Aam = [ ——=dl + [
LII

/ v di — Q. 6.7

< |~

Teneps sennumunl @b, C, Y u V — dynkumun pamun. TMonmraemcs
OUCHHTD HX M paccuntarb O, Kak OCTATOYHMIl WICH B 3TOM YPaBHCHHMH
Gananca. CxopocTe ABHXCHMUS JNEAHHKA V MOXHO NMPHHSTH NOCTOSHHOM
B npeaesax HAWero yyacrTka M BBIHECTH HM3-mojA 3Haka uuterpaaa. Ho
OUECHKA CpefHEH e¢ BeJIMMHHLI O0KA3anach CJNOXHOM, HECMOTPS HA MHO-
roieTHREe HAOMIONEHWS MMEHHO HA 3TOM YYacTKe: nepea NOABHXKOM ro-
AOBHE CKOPOCTH MOHOTOHHO BO3pPACTaJH, a NO3XE pPE3KOo YNaau
npumepio a0 10 m/rox [88]. IToatomMy MBI BHOOAHHIW JBA BAapHAHTA
pacuera: npn V = 10 Mm/roa w ang cpeaHero 3Ha4YeHMs 3a BECh NMEPHOH
nabmonenust V = 130 m/ron (cm. Taba. 6.3).

Tabauya 6.3
PACcC9eT KONHYECTBA NBAM, BHIAAIOUIEH 38 BPCMA ABMKEHHS BI0JL YYaCTKa
FT- AL xm ab m/rop C v/ CabL/V v/™

|-# BapmanT, | 2-ii BapManT,
V=10 m/ron | V=130 m/rox

2,9—3,5 0,6 2,20 175 23000 1800
3.5—4,0 0,5 2,45 225 28000 2100
4,0—4.5 0,5 2,75 270 37000 2800
4,4—5,0 0,5 3,10 310 48000 3700
5,0-—-§,5 0,5 3,50 355 62000 4800
5,5—6,3 0,8 3,80 415 126000 9700

Cymma 3.4 324000 24900

Qyaxkuua ab (L) s3ara cpeanedt ans nepuona Habmoaenuit 33 Tas-
HHCM HA 9TOM YYACTKE JIGOAHHKA, M €€ 3HAYCHMS NPHBEACHH HA PHC.
6.3. Tlo Tpem rTouxam Gmna mocTpoena 3asucumocth C (L), nokasaHHas
na Hem. Ho mu otnaem cebe oruer B HEHANEXKHOCTH 3TON 33BMCHMOCTH.

UHTEHCHBHOCTD BHNANCHHS NBIKM M3 arMocdepn, KaKk CKasaHo BhH-
We, MOMYHEHA W3 PE3Y/NbTITOB KEPHOBOIO 6ypenns B dupHOBOH 30HE
nennuka u pasHa 28 r/m“ B roa. 3umoit 3ra BEAMYMHA C BHCOTOMH
we mensercs [156], wo neroM, BMAMMO, 3TO HE TAaK — HA 93HK C
OKPYXAKNHX CKJOHOB AO/IKHO CHOCHTHCA NMBUIH 3HaAunMTeabHO Ooablue.
[Moaromy BO BJOPOM BapuaHTe pacueta (cM. tabn. 6.3) M npuHAAH
Y = 100 r/mM“ B ron. B oboux cayyasx npreHaManocs, uro Y He
saBacHT oT L. M3MeHeHHe KOJMUYCCTBA MH/JAH HA NOBEPXHOCTH

Am = 450 r/m® 6wao Haitaeno kax Pa3sHOCTh, CPEAHMX H3 BCEX H3-
MepeHuit Ha KOHumax yuactka (930 u 480 r/m?).
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C yueroM ykasawHMX JAONYWIEHHH, nepexoas K KOHEUHBIM
pasHOCTSM, nosiyuaeMm u3 ypasHenus (6.7): '

= % 2 ab (L) C(L;) AL, + ol V_ L) — Am
L

[Ipuanmas BO BHMUMaHME TIaBHBIM xXapaktep dynkumit ab (L) n
C (L), Mbl cOuwIH BO3MOXHBIM B3STh AOBOIBHO Oonbiime 3HAYCHHS MAra
AL. Pesynavratel npuseacusl B Tabn. 6.3. Yuutmeas, uto ans nepsoro
BAPHAHTA BTOPOE C/AracMoe B npaBo HACTH TIOC/IEAHETO ypaBHEHHS
passo 9500 r/m% a ans sroporo — 2600 r/m?, NOAy4acM pe3yJIbTaTHi,
npuseneHusie B tabn. 6.4, B Hel Xe npuBeiEHN W NEPHOAL, 33 KOTOPHE
NIEMEHT NOBEPXHOCTH CMEINAETCH OT HaAuya/la y4yacTKa A0 €ro KOHua,
paccunranHne Kak (L, — L )/V, n 3nauenus cocrarusiommx Gananca

MbUTH B CPEeAHEM 3a TOA.
Tabauua 6.4

Cocrasamiomue Gansanca nmpiin 1Ha NOBEPXHOCTH .ne.rmntq AGpamosa
32 Bpems JIBHXEHHMS JbA3 BAOAL yuacrxa (r/m

Cocrasnsiomme 1-# mapwawnt 2-i1 sapwanT
GanaHca nbLLIM
BCETO B oA BCENO B roj

Hamenenme na

NOBEPXHOCTH 480 1.4 480 18,5
m 9500 2600 100

28

Burravsanmue 324000 950 24900 950
CMus 333000 980 27000 1040
Iepwon, uwmcno
ner 340 26

Tenepr MOXHO cienaTh OUEHb Ba>XHbM BmBon. Ha noeepxHocTH jaen-
HAKA COXpaHSeTCS KOJMYECTBO MBbUTH, COM3MEPHUMOE C €€ BHTAMBAHHEM
H3 2bAa 3a oamH roA. llpaxkThueckm BCe MHHEPANbHBIE YACTHLH, CO-
Aepxamuecs B TOJMIEC AbJa, cTauBamouiero B obsactm abasumm B Teue-
HHE MHOIHX JIeT, YHoOcaTcs (CMHIBalOTCH) TasoW BOAOH W HE 3a-
NEPXHUBAIOTCS HA TOBEPXHOCTH, B OTJHYME OT TONO, YTO MPOMCXOAUT B
duprOBEIX O0NACTAX NEAHMKOB. 3aMETHM, YTO HA 3HAUMTEABHYIO POJib
CMBIBA HAa JeAHMKe ykas3ano wm B pabore [6]. Hecommenno, 3TOT
peayabTaT HeoOXOOMMO YUMTHBATh KAaK MNpPH pacuerax TBEPAOIO CTOKA
NENHUKOBHX PEK, TaK H NPH 3IKCNECPAMEHTaX MO MCKYCCTBEHHOMY YCH-
JIEHHIO TasHH4.

[lepeiinem Teneps COOCTBEHHO K MOpPEHAM.
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6.3. TlosepxHOCTHBIE MOpPEeHb JeHMKa AOpamosa

Topu we nonpaswnuce Ocmany.
— CAulurkoM MHOO WUKY, — CKd3QN OW
— JMuxas xpacoina. Boobpaxewue uduoma.

Huxvwemnas eeug
H. Hnep, E. Tlerpos

Ha nepmke ¥ B €10 NepurisMaibHON 30HE MMEIOTCS NPAKTHYECKH BCE
BMAN MOpEH, npucymme ropabiM aeauukaMm (puc. 6.4). Ilepsmie mno-
BCPXHOCTHHIE CPEAMHHBIC MOPEHBI NMOSBASIONCS Ha BhicoTe oKwio 4,25 kM —
CpeHer MHOroJMIeTHEH BuICOTE (PupHOBON rpaHwubl. OHM MapKHpYIOT He-

blUHE NMPHTOKH, BAWBAIOWIMCCH B BEPXOBHSX JICBOW M npaBofi COCTaB-
ASONEX, W BHIKJAHHWBAWOTCH K Oopram nHa Beicore 3,90 kM.

XapaxrepHo# OCOOEHHOCTBIO JIEHMKA SBJISETCS TO, UTO HA €ro KO-
HEYHON YacTH npaxkTH4YecKH He ofpasyercs CnAOmMHOH MOPEHHbIH
NOKPOB. ITO TOBOPHT O HEGONBWIOM COAEPXAHMM MOPEHHOINO MaTepuaa
B Tene sneaHuka. Ha s3bike XOpouwio BHAHbI [ABE CPEAHHHBE MOPECHHI.
Mopena, pasgeasoOmas NOTOKH M3 npasoit cocrasasomei u M3
uenrpasabson myasant (puc. 6.4, No 3), HauMHAETCH y PUre/Is Ha BHICOTC
4,1 kM, @ COCTOMT M3 KPYNHHX IPAHHTHBIX BaJYHOB M HebOABIIONO KO-
awvecTsa m3secTHska. flo swcorn 3,75 xM oHa He obpasyer cnioWHONO
NOKPOBa H JIMIIb HUXE CTAHOBMTCS CIUVIOIIHOM rpsaoi, NMPHMBIKAS 3aTEM
Kk npasomy Gopry m ofpasys nermo.

ano OTMETHTb, 4TO Ha aspodorocHumkax 1967 r. mMopeHHbiX ne-
T¢ab, 3aMBKaomuxcs Ha Oopr, HE BUAHO.

M3 rpaHnTOB B M3BECTHSKOB COCTOMT TaKXe€ paspexeHHas MOpEHa,
HAYMHAKOMANCY HA BucoTe 3,8 KM HAa IpaHMUE NOTOKOB M3 NpaBso# CoO-
CTABASIOMEA M USHTPANbHON MyJbabi.

Mopera, pasrpaHMuYMBAIOmMAs MNOTOKH H3 JICBONW cocTABASIOWEH W
groit myaeasl (N 4), cOCTONT B OCHOBHOM M3 HEOOJBIIMX KOPMYHEBHIX
IATOK CJIAHUA C HEIHAUYMTE/IbHBIMM BKpPanJieHHSMH n3BecTHaka. Iloss-
NngeTcs oHA HA BHcoTe okono 4,05 kM cHAauana OTAENBHBIMH KAMHSMH,
4 3aTeM CTAHOBHTCH Y3KOH mNOMOCOH, pacmpsiomielics K KOHLY $f3HKa
ao 30 m. MomHOCTE €€ He3HauuTesbHa — 10 3—35 cM. Ha xonue a3ukKa
OHAZ cMHKaercs ¢ OokoBo#t MOpeHOM, cocTosumeli W3 necyaHwkos. Tam
oHa noaxoaut Gamxe Bcero K 6OpPTY M NEpPEKPHBACTCA JIABMHHHIMH KO-
HYCaMH, O KOTOpHX peus noiaer Huxe. OOpasyemas cio nerns ¢ 1967
no 1973 r. cmecrinace BEM3 npumepso HA 500 M. 310 nmpoM3owsO raas-
HuiM oOpazom BO Bpems noasmxku [1].

BokoBHE MOpEHH B NEpHON MOABMXKM ObUTH YacTHUHO COpOMICHM C
NOBEPXHOCTH JIEAHMKA, YAaCTHYHO NOIJIOWIEHH TpeuwuHamu. B nacrosmee
BpEMs OHH MAYT BAoaAb obonx Goprop seaumka. ¥ npasoro Gopra mopeHa
ofpasyercs 3a cueT MaTepuana, BHTAMBAIOUWIENO M3 JABAa H TNOCTYNAK-
mero ¢ bopra nosmHbB. Y /IeBOrO B OCHOBHOM 33 CYET NMPHHOCA NABHHAMM
06/IOMOYHONO MaTepHasia ¢ MPUMBIKAIOWIECIO CKJIOHA AOAMHM, Mopena y
nesoro 6opra MMEeT MOWHOCTh Ha OTAC/AbHEX ywactkax Gosee 1 m [10].
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L) FEge s D -——=5 ——s @7

Puc. 6.4. FlosepxHOCcTHBIE W OTAOMEHHBIE MOpeHM neaHuxa AS-
pamosa.

I — mnosepxwocTHAs cpeauwmuas mopena, 2 — koHeunsie M Bo-
KOBME MOpeHs, J — xpynHoOGAOMOuHAS NOBEPXHOCTHAS MOpeHd, 4 M
J — dpouTassias MOpPEHA M COOTBETCTBYIOWMIA eft KOHTYD AeAHMKA,
6 — rpanmua Gaccefima, 7 — wmysarax.

Pasmuuso ambeno mopen: rpanuwtHas — 16—19 %, caamnesas —
9—11 %, cocrosmas u3 necuanuka — 10—13 % [63]). Do, Geayc-
JIOBHO, OKA3HLIBAET BAMSHHC HA peXuM abasuuM ABAA NOA HUMA.

MNocne momsuwxkn seguuxka B 1973 r. B kOHeuHOM 4ACTH S3MKA BO3-
HHKNA poHTAnbHAR MOpeHa, nmpeacTaBasiomas coboil Ban BHCOTON OKO-
2o 5 M. Ona coepunsercs ¢ Geperoso#t mMopeHod, Mapxupyomeil Mak-
CEMANIBHOC NPONBHXCHHME JNeAHMKA BO Bpems noasuxku. Oanako B Ha-
CTOSIEC BPEMA JIEAHUK OT HEE OTCTYNM.
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06 orioxeHHBX MOpeHax peub mnoiaer B riase 8. Buime ormeua-
JIOCh, YTO M3y4YCHHME MOPEH Ha JeaHHKe AOpamMoBa BHNOJIHAIOCH INH30-
JAMMCCKH H HE NPETCHAYET HA NOJAHOTY. 31eCh Mbi PacCMOTPUM JIMIIb
AMa, MO HAWEMY MHCHMIO, WHTCpecHmix Bompoca [10, 63].

6.4. Ouenka MopeHoOOpasyiouieil poau JNaBHH

[lpn obcneposanmn 8 1978 r. nepoit GOKOBOIT MOpEHHM B SI3BIKOBOM
wacTH neaHuka 6u10 ycraHosneHO, yTo oHA (OPMHPYETCS B OCHOBHOM
34 cuer BHHOCA OOJIOMOYHONO Marepuana ¢ npuacrapomero Gopra aoam-
N, BuBOA O NaBHHHOM TMPOHCXOXAEHHH TPAAB ObI NOAKPENICH BM3Yy-
anvHolt maeHTHudukanueh obpasuos nopoas HA MOPEHHOW rpsae C
nopogamMm, caaramowmmu 6opr gosaman. OrMernM, uto aasmeOCOOpH HAA
HAMKOBON 4HacTbiO JICHUKA, riae Obiav BHINOJHEHH MCCACAOBAHHS, OTYET-
JIMBO NPOCMATPHBAIOTCS M XOPOIIO KAPTHPYIOTCH, MOITOMY OLEHKA 3a-
nacos oONIOMOYHONO MATEPHANA HA J/IbAY B 30HE BHHOCA JABMH TO3BO-
/A PACCYNTATH CKOPOCTh AEHYAAUMM.

Meroanka noayueHHs H pacyera KOJAHYCCTBEHHBX XAapaKTEPHCTHK
MOPEHHONO NOKPOBa H3noxeHa B pabore [8]. B pacuerax npuusTo no-
CTOSHHOC 3HAUEHHE KOHUCHTPAUMM MOPEHHOTO MATECPHANA BO JbAy
(451 - 10—6 v/m’, cM. pasaen 6.2). Ipu pacuerax TasHMS AbJA C yde-
TOM MOPEHHOrO MNOKPOBA Pa3IMYHON MOMMHOCTH HCNOJAb30BAHHE
peayJbTaTH HMCCAEAOBaHMH, w3anoxcHHumie B paGorax [1, 89]).

Hns onmeHkn mnocrynacHus obaomousoro marepmana ¢ bGopra Ha
Kpaecsyio 4actb seauuka 6o emibpan yuactok Ha Goxoso# mopese (puc.
0.5). YuameHnsle npoMepH MOUIHOCTH MOPCHHONO MOKPOBAa HA Tpsae mo
7 npodmnsM NOKa3aam OTYETIMBOE YMEHBIOCHHE TOMILMHBI MOPEHH MO
mepe npuGauxenns or 1-ro npoduns X A3bKy (HA PHCYHKE — BAEBO).
o&ﬁm Xe Ha neaHukax wabmopaercs obpatnas xapruHa. 3aecs,
HAI B3™NA, cKasanach noasuxka 1973 r., mocne koropoit obBnmomounbii
MATEpPHAJI M3 30HH BHHOCA JIABHHAMH HE YCNEJ NMEePeMECTHTHCH K S3HIKY.

Puc. 6.5. Oparvent xaprsi MOpeHHONO Noxposa Ha nesofi Goxosoft rpsge B s3WKOBOA
YACTH

NEAHMKA.
I, 2, 3, 4 n 5§ — mommocTs mopennoro noxposa 0—5, 5—20, 20—50, 50—100 »
> 100 cM coorsercrsenso, 6 — nonepeunsift npodwis M €r0 HOMEp.
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Hanuuue mopennt BOan3u f3anika 00YCHOBICHO BHITAMBAHHEM THCPARNX
BKJTIOYCHHHA, 33 CUET KOTOPOro roAOBOH HAPHPOCT MOIHOCTH MOPCHHOMO
NOKPOBA COCTABAfeT, MO HawmMm noacueram, mpumepso 0,5 oM. Paccum-
TaTh BWHOC OOGJIOMOYHOINO MaTepuana no cxeme, npemsoxenwoit B [8],
HE yAanoch, TaKk Kak ero Gonbie MOCTYNaer 3a CYeT JasMH, YeM Bhi=
HOCHTCHS uYepe3d 1-#t nmpoduis. |
Caepyer ormernTts, ur0 Jsecsas OOkoBags MOPCHHAS rpaaa JACAHHMKA
ofpasyercs Bmime ywacrka, orpanuuenHoro npobpwasmu. Tam Takxe
NPOMCXOAMT BHHOC OOGJIOMOYHONO Martepuana aaswHamu Ha neaauk. On-
HAK0 MOCAE NOABHXKE Jeanuka Ookosas mopena Omna cObpoumena [88],
a BHOBb mOCTYNHBmMK OOMIOMOUHBIA MATEpPHA/N MOI' NEPEMECTUTECH K
93HKYy, MO HAWHM oHeHkaMm, He Oosee uem Ha 30 M, T. €. Ha HCCae-
aAyemult y4acTok He nonan. MMEHHO nosToMy MBI COUNH BO3MOXHBIM
NPUMEHUTS ONMUCAHHYIO HWXE cxemy pacuera. [Ipu 3tom OeLiM cacnaHb
CACKYIOMHE RONYUICHHS: ‘ '
— MOpEHHBIH TNOKPOR HAa Mccaeayemon maomanu chopmupoBaics B
1973—1978 rr.;
— MOIHHOCTh MOPEHHONO MOKPOBA BO3PACTAET JAMHEAHO C MOMCHTA
Hawana ero (PopMHPOBAHHA IO MOMCHTA H3MEDPCHHHN;
— BHHOC O0/JOMOYHONO MAaTEPHAN3 M3 30HH MNPOMCXOAMT TOJILKO
yepes 1-# mpopunn; 3
— BHHOC MEJKO3EMA TaAbMH BOXAMM C 3aMOPCHCHHON mIOLAAN
npeHefpeXHMO MaJi N0 CPABHEHHIO ¢ 3anacamu 00/10MOYHOIO MaTcpHana;
— cobcreeHHOe nepeMemicHue of/IOMOMHONO MATEPHANA MO JICASHOMY
cyBcTpaty npereSpexuMo Mano no CPABHEHWIO C MEPEHOCOM €ro 3a CHeT

ABMKCHHS JICAHHKA,
3anumeM ypaBHEHHE, MNO3BOAAIONICE MPH TAKHX HONYUICHHEX

PACCUMTATh NOAOBOE NOCTymAcHHE OOJOMOYHONO MaTepuana Ha no-
BEPXHOCTD! __

Q,_: + Ly, + CFab - Q. = M, (6.8)

rac Q,,, — CyMMApHHEH Pacxoa NOBEPXHOCTHOrO 00JIOMOYHOIO uaTepna.ua._.
uepes 2-#f mpodmabr 3a § ner; L, — mnocTymwicHHE OGAOMOYHONO Ma-

Tepuana ¢ Gopra B mocaeayemywo 3oHy; CFab — cymmapHOe 32 5 JA€T
BHTAMBAHHE TBEPAWX BKJOUCHHA C YYETOM YBEAHUCHHS MOLHOCTH
MODEHH M COKpamenHs npa 31oM abasumm B 30HE ¢ nowans F, €
KOHOCHTpamueH marepuana Bo away C,; Q'"u — CYMMAapHWH pacxoa no-

BEPXHOCTHOIO Marepmana uepes l-#t npodwuas 3a Tor xe nepuoa; M —
KOIMNECTBO MOBEPXHOCTHONO MOPEHHONO martepuasia Ha yuacrtke. Pacuer
no cdopmyne (6.8), EHHMIT HA OCHOBE pPC3YAbTATOB M3MCPCHHN
1978 r., nmokazan (rabn. 6.5), uro rogosoe mocTymnieHHe OBNOMOYHONO
MaTepHana ¢ ﬁgprra cocTaBgeT 0360 T, WAH NPH NAOTHOCTH KOPEHHBIX
nopoa 2,9 v/m” — 3230 w”.
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Tabauya 6.5

Hcxoansie nanusie aas pacyera no dopmyse (6.8)

[Mromaas yuacrka, M~ - 36500
Pacxon ofnomounoro martepuana, v/ron
uepea 1-# npodhins 216
gepea 2-ft n b 261
Cpeanss roposas afnsuns, w/ron 3.4
3anac o0OMOTMHON MATEPHANA
B 30HC, T 46600

[lromaxs JaBuHOCOOPOB, € KOTOPHX JIABUHBI CHOCAT TBCPABIA Ma-
fepuas Ha PpACCMOTPEHMBI YHAacTOK, CyAs N0 M3MCPCHUIM Ha
wrnunuacmraﬁnnﬂ Kapre, okasasace pasHon 516 000 M”. OtHOoweHme
ofeMa TONIOBONO MOCTYMICHHUS OGJIOMOYHONO MATCPHANA K OTOW BCAWYM-
We paer caok exeroadoi aenygaumn 6,3 mm/ron. Ho noauepkuem, uto
YA BEJMYMHA OTHOCHMTCS TOJABKO K TMJIOWIAAM JI2BMHOCOOPOB, 4 B LC/AOM
w¢ ans Bopra noaMHBI OHA, €CTCCTBCHHO, OyaeT MCHbUIC,

Bunoc naBrHamu OBJOMOUHOTO MATEpPHANA CO CKJIOHOB HA JIEAHHKH
secwma pacnpocrpaner B Cpeancit Aauu, M, NO HAWEMY MHEHHIO,
HETPYAOEMKHE M3MEPCHHMS M PacucThi, MOJCOHHE MPHBCACHHBM BHINE,
HOABOAST OLEHHTP HWHTCHCHBHOCTh JICHYAAUMH HA  CKJOHAX,
oOpaMASIOMKX JEAHHKM, ITO J[JACT BO3MOXHOCTb, KPOME TOrO,
PACIMPHTE HAGOP KONMYECTBEHHBIX XAPAKTCPHCTHK MOPEHOOOPa3OBAHHS
M YTOYHHTbH HEKOTOPHIE C€ro ACMEKTHI.

6.5. PocT MOpEHHBIX rpan

Mexanusmel oOpasosBasns MopeHHnx ¢opM HaA JIEAHHKAX,
MOPCHOCOAEPXAHHME JibJa W €ro abnauuMs noa MOPCHHHM IMOKPOBOM
paccmorpens B paborax [21, 51, 57, 133, 139 n ap.]. OcHoBHOE BHM-
MANKE B HHX YACASCTCS AHHAMHKE YBEAWYEHHS TOMMHHKW MOPEHH M
1em hakTopaM, KoTopme CNOCOOCTRYIOT NOBLIUEHHIO YPOBHS MOPEHHBIX
IPsIL HAZ TIOBCPXHOCTBIO YMCTONO /ibaa. Vi3 M3BECTHHIX HaM paboT TO/BKO
noanyx [S1, 144] ykasuiBasoch HA CAMOHMBEJHPOBAHHE MOPCH,

OueHb HATASAHO NMOKA3aH (AKTHUECKMH M BO3MOXHBIA POCT MOPCHH
ua neanuke Boabmoit Axkrpy M. A. dywxknusm [51]. Oxxo#d w3 ocHOB-
WMX MPUUMH PA3HUMOBW 3THX BCAMUUH OH CUMTACT PACTCKAHUE JbAa MOA
MOpeHHO# rpszok. S KONMYECTBEHHON €ro OUCHKH HaMW W Obuin
ppranu3oBansl HaGMIOACHNUS HA cpeamMHHOil MopeHe Jennnka AGpamosa.
llens paBotei — OUEHHUTH CTENCHb BAMSHHR PA3HUHLIX QAKTOPOB, BO3-
HeHCTBYIOIMX HA OTHOCMTEJBHYK) BBHICOTY MOPCHHHX Ipsl.

Jletom 1979 w 1980 rr. waGniopenus NPOBOAMJIMCh HA ABYX NO-
flepeunnx TpoduasX, MPOSOKCHHHX uepes MopeHHyo rpsay Ne 4 (cm.
puc. 6.4) ma paccrosuuu 177 m oaun or apyroro. OTMETHM, HTO HA
FOT YHACTOK MOMAJAHKE TBCPIOTO MATEPHAAA CO CKJAOHOB MCKJIOYCHO.
Ha xaxaom npoduie, ocnauicHeom 6 peiikamu, GbL10 caenano no 4
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HuBeaposku: 14 VI m 24 X 1979 r, 9 VI u 1 VI 1980 r.,
TAKXC BHTIO/IHEHB NMPOMEPH PACCTOSHWUA MEXAY pelKaMu NS BHSBIIE
HAS pacrekaumns sbaa. B cocras nabmopnenwit Bxoammm, Kkpome Toro,
MCPCHES TOMMHE MOPCHHW y PECK M MEXAY HMMH, OTCYETH MO peiika .
AJIsl ONPENC/ICHNS TasiHMS, M3MEPECHHS TNOBEPXHOCTHOM CKOPOCTH ABHX
HES sbna. Peayasrate atux mabmoncuwit npuseaens B 1aba. 6.6.

Tadluqa
OcHoBHbie napaMeTpHl MOPEHHOM rPANM HA ABYX NONEPEYHBIX npodnaax

Hara Inomams Buicota rpussi, M | Illupsma rpsgsi, M | Cpenuns

CHEMEMH CeucHME, M- ! MOILHOCTD
3HAMEHME | MPHPOCT | 3HAUEHME | NpUpocT | 3HauenmHe rrpnpoch mﬁ"""
Bepxuuit npoghuas
14 VIII 1979 28,1 3.5 28,70
+ §,1 + 0,7 + 0,11
24 X 1979 33,2 4,2 28,81 1,8
- 9,0 - 0.7
9 VI 1980 24,2 3,5
+ 35,9 + 0,3
1 VIII 1980 30,1 38
Huwxnuii npoguns
14 VIII 1979 42,3 5.4 31,20
+ 5.8 + 0,6 + 0,13
24 X 1979 8.1 . 6.0 31,33 1.4
- 10,6 - 0.4
9 Vil 1980 37.5 3,6
+ 2.5 + 0,2
1 VIII 1980 40,0 3.8

Ecrim 66 He Gbuio mpoueccop CAMOHMBEAWPOBAHMS, TO HA MHOTHX
NENHUKAX MH Habmionanu Gm MOpEHHHBE BaAM BHCOTONH B HECKOIBKO
ACCATKOB, & TO M COTCH METPOB, YTO BHAHO M3 C/ACAYIOUWIETO pacyera:

ab
AHy = 52 (1 - ) b 6.9)

rae¢ AH — npupocT BHICOTH MOpeHHON rpsam 3a N aer; AL —
PACCTOSHHE MEXNY TOYKAMH BAOJEL rPSfbl, HA KOTOPOM ONpEAEANCTCS
AH, M; V — noBEPXHOCTHAS CKOPOCTb JIEAHWKA HA RAHHOM Y4YacTke,
m/ron; aby — cpemHss MHOTOJETHSS TONOBas BEHYMHA AGASLUH uHC-

TOIO JIhA B JAHHOH BHICOTHOM 30HE: ab, — BelMunHa TasHWMS JIBAA,
OOKPHTOIO MOpEHO#H. _
Ans onpenenenws nocnenuedt B ycnosusx negumka AbGpamosa B Te-
uenne 1977—1980 rr. pennce maGmonenus 3a TasHWEM NOJ MOPEHOM
pasnnunod mommoctH. Ilo pesynvraram stnx HaGmoneHmit nocTpoeH
rpadux 3asucumocTa ab,/aby OT TONMMEN MOPEHHOrO MOKposa (puc. 6.6).
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OTAMNACTCHE OT NMPHBOAWMMBLIX APYrMMH asTropamu [62,

39, 21 u ap.).

rl'lunchﬂﬂan AN MODEHB MOIIHOCTBIO MeHee 20 oM xrunan HECKOJIBKO

Puc. 6.6. 3asMcHMOCTE OTHOCHTEALHOA BENH-
YMHBI TAAHWE nop mopewo# ab./abo or TOAUTMHbLI

mopenm A.
I — no panmeim B. A. Kamavosa, 2 — no

NaHHBIM JUid neaHHka Abpamosa, 3 u 4 — TasHMe
Noj| MOPEHOH M3 CHAHUCE M NECHAMMKA M NOA MO-
pPEHON M3 rPaHMTOR COOTBETCTBEHHO.

Jings paccMOTPEHHON0 YYacTKa 3HAYCHHS BEJWYHH, BXOASUIHX B
ﬂuw?' (6.9), Taxkomo: cpemHsiE CKOPOCTb MEXAY AByME npodwisMH —
43 m/rop. Tak xak paccrosHue Mexay HuUMU HeGosbmoe, MOXHO CYH-
TaTh 3TY CKOPOCTh HEM3MEHHON no anuHe., Torpa paccrosHue B 177 M
Oyner npoiinero 3a 40 ner. Cpeaneronosoe TasHHE YHCTOIO JIbAA B 3TOM
sone cocrasaser 4,63 m/rox; cpeaumit cioi mopenn — 1,5 cM; TasHMe
NOJA 3THM caoeMm, cornacHo puc. 6.6, — 0,73 or TasHus UMCTOrO AbJA.
[Moacramnss 3w 3uauenns B dopmyay (6.8), momywaem, uro 3a 40
ner rpaaa aonxHa supacta HA S0 M. DakrTop pocta (OTHOWIEHME BHICOTH
A K CyMMapHOi abasumu uMcTono Jeaa 3a nepuoa ee pocra) [159]
npu srom Oymer pasen 0,27. Tak Owno 6w, ectm 6u Ha obpasoBaumue
MOPEHHHEIX TIPS BJHSJIA TOJIBKO PAa3HOCTh MHTCHCMBHOCTH abasumu JHC-
TON0 ¥ 3aMOPEHEHHOM JbAa.
Ha camom xe nese BoicOTa rpsasl Ha BTOpoM mnpoduie paBHa BCErO
60 M B daxkrrueckuit dakrop pocra — 0,03, 1. e. B 10 paz mensme
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pacuetHoro. HHTEepecHo, 4YTO Tako€ X€ NPHMMEPHO COOTHOLICHHE
npusoanuTcs H B [S1]. -
Cpeanss TojmMHa C/0s BHTAsSBUICEH MOPCHH HA BEPXHEM npodune
cocrasnger 1,8 cM, mupura rpg,uu — 23 M, CnAenoBaTENbHO, IUIOWAAL
ceuenns mopennl pasHa 0,41 M° Ha mmxuem gpodwie 5TH BEIHYHHBE
PaBHH COOTBETCTBEHHO 14 CM, 31 M u 0,43 m“. Ilpu paswoit mmpnHE
rpsas MB MMEEM Ha npoq:mnﬂx NPAKTHYECKH unnuaxnnym MJIOWAAb ce
YEHHUSI TOBEPXHOCTHOM MOPCHB, M3 UEN0 MOXHO CAejJaTth BHBOMA, _
pacCIMpPEHHE rPAaB MPOMCXOAMT 33 CUET PAcTEKaHusl Abha | cnnaa}m 0
C HHM TepepacnpefiesieHus MODPEHHONO MaTepuasia. ;
NPEANOAOXHKTE, YTO PACUIMPEHME TPSAb 33 BPEMS JIBMIKEH! 1

abaa or BepxHero npodmwia ao HuxHero (40 ner) NpPoOMCXOOHIO TONbE
33 CYeT pacTeKaHus, TO MOJYUMTCH, YTO rpsaaa pacwmpsiace Ha 20 ﬂ'-f'i
B roa. Takoe pacuiMpeHHe BHI3OBET OYE€Hb HE3HAUHTEILHOE €€ TIOHMXKE=
uue. CnenoBaTesbHo, CYWECTBYIOT APYrue Gnne-e moumiabie dakTopH, B
3HIBAIOIIHE ITO NMOHMXCHHE. '
B npouecce nabmonenuii BHISICHIIOCH mmymmee B OCCHHHH IEPHOS _.;.
KOITIa TEMMEpaTtypa BO3AyXa YXeE€ mMasna, a CHEr He Jier eHie OKOHYATEbHO,
TASHHE NOA MOPECHOW HE TOJBKOG HE MEHLHINE, HO TNPEBHIIACT TAYIHHE
OTKPHTONO Abaa. B 310 BpeMs JEQHUR NEPUOIMUYECKH MOKPHIBACTCH CHEIOM,
MOpEHa JIErKO TpOrpeBaeTCd, M cHer HA Hed cxommt Obictpee. Bee 210
XOpomo BMAHO M3 janHbix Taba. 6.7. Orciona cneayer, uro rpadmkH, mC :
nobusie npueenensoMy Ha puc. 6.6, MOXHO CTPOMTH TONBKO VIS TEITBIX
NEPHOAOB H Ui PAHOHOB C MHHHMYMOM OCAJKOB JIETOM.

Tabnuya 6. 4

AGmmums nog mopenoi 8 mpouentax or abasunu
qUCTONO Jibaa JeToM H ocennio 1979 r.

Homep Tonmmuna : Tepnoast
TOUKH  |MOpeHBl, CM| 9__18 VI [18—31 VIII| 31 VIl — | 10 IX — | 3—24 X
10 1X 3 X
Bepxnuii npodune |
2 i 76 88 100 168 250 %
3 2 65 81 91 110 290 :
4 3 50 53 67 98 220
5 I 78 84 93 78 140
Huxnui nm -
2 77 82 64 131 189
3 1,5 65 67 85 100 183
4 2 57 54 79 91 178
5 i 80 79 94 91 78

Omuako Marepuans Habmonesmit 1979 r. nokasanm, YTO pacTe 3
rpasl H PasHOCTh TasHMS TOA MOPEHOH M MMCTOIO JIbAA €Wie HE MOryT
ofbscHATL C1abuiit POCT rpsiihl MO CPABHEHMIO C PACCYMTAHHBIM O (opmyne
(6.9). Mu npeanonoXxwiH, YTO rpsaad 3HAYMTEIHLHO NOHMXACTCE H B BECCH-
HUA mnepuoj, NOCKOJILKY OTKPHBACTCS OT CHEra pasbme, Yem He3a-
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Mopenesnuit aea. Ot1o Owno nposepeno secuoit 1980 r. Mopena ocBo-
Bonmnace ot crera 20 IV, a wa nosepxHOCTH AbAd OH jAexan ao 25 VL
B TeueHmc ABYX Mecaucs B BepxHe#dl wactd rpsas crasio 1,5 M mpa, w
AMIIB MOCAE 3TOTO, KOrja CHEF COWE/l € YHCTORO JibAd, OHa Hauyana pacTH.

Ilns noaTBepxAcHUS oTmcuyeHHOro gakra Obnm NONONHHTENbHO
tllﬁoncnmm nabmionesns Ha BhicoTe okoo 4,0 XM Ha MOpCHE JICAHMKA

yAblla, pacnosioxeHHoro sOau3m seaumka AOpamosa. JTOM BHICOTHI CHE-
ropast smEMs gocrarna 15 VII, a MopeHa oTKpeuiach HAMHOTO pansiue. 3a
nepwon ¢ 14 VI no 15 VII mopensas rpspa ma neauuke llysabua nosn-
gwnace Ha 0,7 M npM TOMIMHC TOBEPXHOCTHOM MOPEHH J§ CM.

JInHaMHUKA poCTa M NOHMXCHHUA MOPEHHOH TrpaAb HA JICAHHKE
AGpamMoBa SpKO NPOABASIETCS B HM3MCHCHMH €C MONEPEUHONO CEUCHHA.
Jlanmnie HUBCAMPOBOK HA obonmx npoduasx nokasaws B Tabn. 6.6. Ilo
CPABHEHMIO C OCEHHMMH IUIOIIAAM CCYEHHM TIpsiibl YMEHBIINTHCD K Hauany
nera (9 VI J'}BO r.) Ha sepxHem npodwmne Ha 9,0 Mm%, Ha HMXHEM —
un 10,6 m°, MoMmeHT nepexoaa OT NMOHHXEHHA K pOCTY rpsaH
n;nmencn Ha 25 VI 1980 r. K sromy BpeMeHH ¢ MOMCHTa HHBEJIHPOBKH
(9 VI 1980 r.) craano eme 60 cm B rpeOneBod uvacTm.

Takum o6pazom, raasapiM  (GakTOpoM, CAEPXHBAOIWNM POCT
MOPCHHBIX TPSiA, SBASICTCH HX TasHWE BECHOH W YACTHYHO OCEHbLIO, KOIAa
enoBoaHBI OT MOPEHHONO MOKPOBA JIEA €Ie 3aKPHT CE30HHBIM CHCIOM.
Teneps MOXHO HANWCATH ypaBHCHHME IS pacueta pocra rpsasl (AH) ¢
YMCTOM ONHCAHHMX (PaKTOpOB:

AL ab,
AH = vV (1 - ﬂ_bﬂ)ab“ - (B + AH,),

me f — NOHMXEHHWE rpsanl 3a CueT pacTekamms spaa, m/ron; AH, —
abnsiums rpsas B BECCHHMt M OCEHHMI TEPHOAB, KOMAA OKpYXaroui
uncTailt nep noxpur cherom. C yuerom (6.9) 910 ypaBHCHME MOXHO
sanucate caeayommuM obpasom:

Ecnu noacrasuTh BCE BEIMYMHBI, MOJIYHYEHHHIE HAMH B pPEe3y/bTaTe Ha-

Gmonenuit, nonyunM akTHUECKHi NPUPOCT rpsiabl, PaBHWIA 5 CM B roa H
CPCNHIO MHTEHCHBHOCTh €€ camoHuBesuposanus — 115 cm/rox.

poJIb B 3TOM MPOUECCcE, KOHEuHO, npusamiexut AH,. Besm-
wnna f, no mamuM naGmoneHusM, Mana, W IS KOJIMYECTBEHHOH €€ OLCH-
xm wyxH Gonee TOHKME M AMTE/IbHBIE M3MepeHus. B cBowo ouepens,
AH, 3aBHCHT OT KIMMATHYECKHX YCIOBHH M OT MOIIHOCTH MOPEHHOIO

noxposa. Tax, 8 [51] npusoaurcs sHaucHue AH IS MOPEHBl HA JICAHMKE
Bomsmo# Axtpy, passoe 30—35 cm/ron. 1o, ouesuaHo, cBs3aHo ¢ Gamb-
woft MOLHOCTHIO MOPEHHOIO NOKpoBa HA HeM, OuCBMAHO TAaKXe, HTO BE-
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suuuna AH| 3aBUCMT OT MeTPorpaMuCccKOr0 COCTABA MOPEHH, €€ Ten-

JONPOBONHOCTH, TUJIOTHOCTH H LBeTa. B BeccHHMI mepuoa uBeT MOpeHB
HMEET OCOOEHHO BAXHOE 3HAUCHME, TAK KaK €€ Nporpes M TasHHE mNoX
HCH MAYT B OCHOBHOM 33 CYeT PAAMALMH, & NpPU ITOM BaxHbM (dak-
TOPOM SBASETCS anbbefo, pasnuuHoe ans MOpPCH, OOpasylomuxcd M3
PasHBIX HCTOMHHMKOB (cM. paspen 6.3). Hanpamep, npu paBHBIX yCNOBH-
X TagHMC MOA rPAHKTHOR MOpeHO# Oyaer MeHblie, YeM NOA CAAHIEBOM,
4TO TOATBEPXAAIOT H HAWM npsMbie Habmopenus (cMm. puc. 6.6).




['JIABA 7
CHEXHHKH

Obugue 3aKOHbBI OCYUECMEASIONICR BECoMA  3aGNY-
MAHKHLIM & npubauIumensvhvim obpa3OM, b
KaK cocnodcmeyiowas mendenuus, Kax MHexo-
MOPAas HuKo20a meepio He YCIMaNaSAUGaIOwaR-
CRA CPOOHAN NOCMOKHNLX KoneOanuil

K. Mapxc

MHOroNI€THHE CHEXHHKH CYIIECTBYIOT AAJICKO HA mepudepun ropHHX
pafoHos ¥ BBICOTHHX 30H, B KOTOPHX COCPEROTOYMEHH Jeanukn. Tak xe,
KdK W MaAbi€ JICAHHKH, OHH COCTaBJSIOT CYWCCTBEHHYIO YacTh OJene-
HCHHS ropHBIX PaHOHOB Kak| no yuCay, Tak W no mwiowazu [59). Hx
WiyuyeHHe BAXHO N0 MHOIMMM NPHYHHAM: BO-NCPBHX, OHM SBJSIOTCA
nepexoauoi POPMOE MEXAY CE30HHBIM CHEXHBIM TOKPOBOM M JICHAHHMKA-
MM, BO-BTOPBIX, HAPSAY C CE30HHBIMH CHEXHHKAMHM NpEACTABASIOT Cy-
WECTBEHHNH 3JIEMECHT BHICOKOTOPHBIX JIAHAWA(DTOB M CHWIbHO BAMSIOT HA
pacnipesencHME CTOKa ropunix pex [130, 145), s-tperpnx, B orcyTcTBHME
ACAHMKOB HMEHHO MHOINOMIETHHE CHEXHMKH MOrYT OBITH XOpOMIHMH HH-
amkaropamu KAAMaTa. OQHAKO MCTOPHYECKH CAOXWAOCH TAK, YTO OCHOB-
WOE BHHMAHMC B IKCNIEPHMEHTA/ILHBIX rOpPHONIENHNKOBHX Gaccefinax yne-
NUIOCHh IIABHOMY JICIHHKY, TOPasf0 MEHbOIE — MaJHM JCOAHHKAM, He
rosops yxe O CHexHuKax. [lannas rnasa npussasa OTYACTH BOCMONHHTH

oror npoben HA npuMmepe Bepxosbes p. Kokcy.

7.1, 3aKOHOMEPHOCTH TNPOCTPAHCTBEHHOrO pacrnpeaeeHus
H MOpPOMETPHH CHEXHHMKOB

Kak nokasann uccaeposanns B. I Xonaxosa, Baxnoil 0coBeHHOCTBIO
CHEXHHKOB SBASETCH addexT ycunenHoro xpaesoro tasuus [137]. Oc-
Hosmsasice Ha 91oM, H. W. kue [107] npesnaraer paccuMTHBATE
TadHHE B CHCTCMAX CHCXHHKOB C NMOMOIIbIO MApAMETPA, YYHTHBAIOILIENO
dopMy CcHEXHHMKOB M AOMI0 MX TIOWAAW, OXBAYCHHYIO YCWICHHBIM Ta-
aimem. A. H. Kpenke [83) pexomenayer paccumThiBaTh MHOMOJIETHEE
TasHHC Ha CHCXHHKAX N0 TEMMEpaType BO31yXa C y4YETOM ee ,CKayka”,
sasucsmero OT paamepos obwexta. Takum o0pasom, pasmepn
MO eTpus CHCXHHKOB — BAXHWE NapaMeTpnl 3THX o0bexTos.

X€ BA3yaJbHbC HalnoneHHs 3a CHEXHHKAMH, KOTOPHIC SBASIOTCH
xapakreprost weproit nammuadra Oaccedina negnuka AGpaMoBa, BbigB-
JSIOT HEKOTOPHIC 3aKOHOMEPHOCTH MX pacnpocTpaHeHus, B Bepxmeit ua-
cti Gaccesina, TAC OCHOBHOM JICAHMK NPHMBIKACT K BOAOPA3AEIbHBIM
rpebusimM, cymeCTBYeT Ooybwiodi BETpoBO# NEPEHOC, AKTHBHA JIABMHHAS
NESTENBHOCTD, HO BHACAUTL CHEXHHKHM HE YAAercd, TAK KaKk OHH CO-
BMCIIEHH C TEJIOM JICAHUKA M C JIEAOBHMM CKJIOHAMM Buile 6epriipysna.
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Ha ckaoHax uUMPKOB OCTaNbHMX JEAHHMKOB 0acceiiHa CyuiecTBYIOT MHO-
POJIETHHE CAMOCTOSTENBHBIC M OUYCHb KPYINHBIC HABESHHHE CHEXHHKH.
HecMoTps Ha TO WTO yCAOBHS YBAAXHEHHS 3anagHoro (1eBoi0) CKJIOHA
ponuepl nyvmne [4], OCHOBHOE KONMMECTBO CHEXHWKOB, KAaK JIABMHHBIX,
TaK M HABESHHHX, NPHYPOUEHO K MPaABOMY ﬁop?r HHXHEH u CpeaHeit
yactd Oacceitsa, rae Hambosce pasBUT CKJIANuATHA penbed) KOHCUHBIX M
GOKOBHIX MOpEH. :

Ha wumeomeiica aspodorocremke 6acceiiHa HEBOIMOXHO [Oe-
WH@PUPOBATE BCE CHEXHWKM, TAK KaK 3HAYMTENbHAs 4acTh Bogocbopa
NOKPHTA CBEXCBHNABMMM cHEroMm. [loaroMy aisi BHISIBNEHMS 3aKOHO-
MEPHOCTECH pAacnmpoOCTpPaHEnus, H3MEHEHHMs pasmepos U mopdomeTpun
n €TOBABIIMX CHEXHUKOB B KOHUE NEPHOAA TASHMA B CeHTabpe
1980 r. 6ma BHNOAHEHA WX CbEMKA HA TIOIMLOHE, PACMOJIOXEHHOM B
uHTepsane sucor 3,9—4,0 xm, naowaneio 3 kM“ wa npasom Gopry Gac-
cerHa. Buto cHATO 35 CHEXHHMKOB, ANS KAXAOIO ONPCACACHH TEHE3NC,
IKCMO3MOMA A, WIOWAAs IOPH3OHTAJLHONW npoekuuu F, , TAHNCHC yrjaa

p

HaxsoHa /. |
[To xapakrepy saneranms, 3arpsS3HEHHOCTH OLIM BBUCICHB JIABHH-
HHE H HABCSHHBE CHCXHBKH. OJOKCNO3HUME H NAOWAAbL NPOCKUHNW
onpeneasauck no maasam macwradba 1:1000 ¢ ceuenmem ropu3oHTanei
J M, ITapamerp I paccuuTniBasics no masectHoi meroxuxe [151]. Kpome .

Tor0, 1o popayre

4F

.F: = _ﬁf (7.1)

O onmpenesies ANS KaXIONO CHEXHMKA Oe3pasMepHmii napamerp P2

XapaKkTepu3ylomMA ero KoMnakTHocTe. B dopmyne (7.1) P — nepumerp
MPCCKOMH CHEXHMKA, ! — [OAMHA TrOPH3OHTAJBHOH NPOCKUMH,
OnpeAcaseMas KaK KpaTHaRmlee pacCTOSHHE N0 MOBEPXHOCTH MEXAY
asyms uaubosee ypanewunimu toukamu. [lapamerp P, ZOBO/MIBHO yAauHO

H OO KTHBHO XAaPaKTEPHU3YET KOMNAKTHOCTH IUIOCKOH TIEOMETpHYEcKoH
(Qurypu. Ecim oHa OrpaHHuYeHa OKpYXHOCTHIO, P, = 1,0, a uem cdurypa

yxe u jumaHee, Tem P, Gimxe K Hymo. OnpeacsieHue JNHHB 3AHMCT-

BOBAHO H3 o3cposeacHAs. [lokasaress KOMNAKTHOCTH, ONpeacaseMuiil
HECKOJIBKO WHAYE, TAKXKC NPHMEHACTCH NPH HCCICAOBAHMH O3€P H HMX
xnaccupukanmu [104]. Okazanocs, yto oH Hecer B cebe Goraryw wH-
dopmannio u o cHexHukax. PaccMOTpMM, KaK BaphHpPYIOT I9TH
NapaMeTpH.

Ilnomans nepenerosaBmmx CHEXHUKOB HA NOJHIOHE MEHACTCH
mEpoKHX npeaenax: or Menee 100 M° y cuexunix nsren po 12 600 M
y camoro xpynHoro u3 obcacmosamnmix. M3 nammmx Ttabn. 7.1 caenyer,
4YTO MOJa pacnpeAcNCHUs KOJHUYECTBA CHEXHHKOB N0 NJIOLIANH [nx’.&Fa,

me AF, — HHTEpBAA NIOWANW) NPHXOAWTCH Ha uaTepsan 100—300 M°.
HaumuHag ¢ 31010 3HAYCHHS MAOWAAM H N0 €€ MAKCHMAJIbHBX DPAa3MEpOB
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Tabauya 7.1

3aBHCHMOCTD KOAHMECTBA 1 W CPCAHETO NOKA3ATEAS KOMNAKTHOCTH P

NEPEACTOBIBIUMX CHEXHHKOB HA IKCMNCPHMCHTANLHOM NOJAHIOHE

OT WX TLIOWAIH F‘Jlll

Mpananms Hurepran Konuuectno g P
IIOULARM mnongaw AFp,  |cHexHmkos il B ¥
CHEKHHMKOB, x 10 M? B WHTEpBANe N
x 10’ u‘ { ;
<0,1 0,1 3 30,0 0,57
ﬂ.l*'-u,a 'ﬂ.z 7 3-51“ u.“g
013‘_’] in u|1 l II 15'1 0141
1,0—-3.0 2,0 9 4,5 0,43
3.0—-10,0 7.0 4 0.6 0,29

KPUBAd pacnpeiesieHus aHaJioriyHa nogobHof runepdoanUEeCcKOH KPHBOH,
pHABACHEON ana ropunix seanukos ([32].

BeposiTHO, BHA KPHBOK it CHCXKHUKOB (POPMHDPYETCHA MOA BJIAMAHHEM
pspaa axTopos:

— abcomornoe (n) m orHOocuTEAbHOE (n/AF)) KOIHYECTBO OUCHD
KPYIMHBIX CHEXHUKOB KpPAaWHC MaJio M3-32 NeHUHTA COOTBETCTBYHOKX
smemaongx cdopm peaseda. Kpome TOro, poct CHEXHHMKOB XECTKO
OrpAHHYHBAIOT MEXAHH3MB CAMOPCTYJIMPOBAHWS PasMEpoB, HANW4ME M
apheKTHBHOCTS KOTODBIX NOKA3anm B paspeae 7.3;

— HEKOTOPOC CHWXCHHC 3HAUCHWA n/AF, AAst MHUHEMATbHBIX

PASMEPOB NJAOWAAM - PE3VALTAT JACHCTBHUS JABYX MNPOTHBOMOJIOXHBIX
npoueccos, C oauoli CTOPOHBI, YCM MCHBINAS HACTb CHEXHHKA YyuUeaesaa
K KOHOY JIeTa, TeM Oonbiue HA HEM 3WMOM HAKOMUTCH CHEra M MCHBLUIC
ero pacraer serom (cm. paanen 7.3), ¥ 310 Ao/kHO OBl obecneyuTh
crabnabvHocTh cHexHmka., Ho, ¢ apyroi CTOpOHLI, NPH HEKOTOPOM
KPUTHYECKH MAJOM 3HAYEHNAH IUIOWAAM BO3ZHHKAET MOJOXKHTC/AbHAS
ofpatias ces3e no abasumu: YeM MCHbLINE CHEXHHK, TCM HWHTCHCHBHEC
oM perpaaupyer M Bckope wucuesaer [137]. B camom pene, sacMeH-
TApHHH [OACYET NOKA3BIBACT, UTO AAXEe AiAs COBEPUICHHO KpYrjioro
cHexHuka mwiowanso 100 M2 addexroM YCHACHHONO KPAcBOro TaNHMS
oxpayeso Oonee 30 9% naowans, Tak KaK WMMPHHA 3TOH MOJOCH DaBHA
npumepHo | m.” I8 peansHuiX CHEXHHKOB 3TOT NMPOLECHT CYMECTBCHHO
BHIIE, MOCKOABKY BCE OHM B TOH WIM HWHOH CTENEHH BHITAHYTH, -—
cpenuuit mokasatesb KomnaktHoctH pased 0,4. Kpome TOro, okasaioce,
4TO YKJOH B (OopMa MASICHBKOINO CHEXHHKA CTPOIO AMMHMTHPOBAHLI, OCO-
GeHHO np® 3KCNO3uuuK, O/AM3KOH K HOXHOM,

YK/IOH TIOBEPXHOCTH CHEXHKKOB, MEHSsuCh B WHPOKMX npeaeaax, 3a-
BMCMT B OCHOBHOM OT YyKJoHAa Bmewawowed dopmb peabeda. Onnaxo
BEPXHUN MPEACA OrpAHMUCH M CO CMCHON IKCMO3MUMH K KOXHOH yMCHb-
maerca. Ha puc. 7.1 a nokaszana sepxuas ornbamouias 3aBHCHMOCTH
/{4). Kak BMIHO, M3 CHEXHMKOB C HeOAaronpuaTHOM IKCNO3MLHUCH CY-
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0,7
0,5
ﬂ;J

o1k
H 8,3 C 10 B,3 C A,

Puc. 7.1. 3asucumoctv yksiona 7 (@) v mokasatens KOMnakTHoctH Py (6)
CHEXHMKOB OT IKCIO3MLMHM A,
KpuebiMu noxasausl ormbaroume.

MEJH YIEJeTh JIMIIb OYEHb MOJIOME, YTO M ECTECTBEHHO, TaK KakK OHH
MEHEC TOABEPXCHH NCHCTBHIO CONTHEYHBIX Jiyyeil. BecbMma BeposiTHO, UTO
ora crubaomas no3pojsieT OLEHUTh KPUTHUECKUIA YKJIOH VIS CHEXHHKOB
3a/JaHHOH I9KCMO3MUMM, — TOYKH, Jexammue 01M3 HEE, OTHOCATCH K 00b-
€KTaM C MaJION IJIOMAABIO. -

[Toxazarenb KOMNAKTHOCTH, KaK M OXHIAJOCh, OKAa3a/7Cd BaXHOMN
xapakrepucTukon. I[Ipaspna, nopobumie 6e3pasMepHbIE mapaMeTphi
NpUMEHSUTHCh M panee, Hanpumep, H. U. Ocoxuamm ana kaaccuduka-

oMM CHEXHMKOB 10 ux c¢opme. B paGore [107] 1 u P] paccumThiBaoTCs
mo (opmynam

IMe k3 — IMHAPHHA NOJIOCH IO Kpalw CHEXHHKA, paBHasg 1 M, s Ko-
TOpPOH cymecTBeH 3M@deKT Kpaesoro TaAAHHSA; icp — CpeaHsis AJNHA

CHEXHWKA; ﬁcp — €ro cpeaHsss mupuHa. PacCUMTaHHBIA HaMH Napamerp

P_ BHIOAHO oT/mMuaercd or obomx 3TuxX Ko3a(pHUMEHRTOB mIpexXae BCEro

XCECTKOCTI0 HHTEPBAJNA BO3MOXHBEIX 3Hauesmit. Kpome toro, P, — me-

OHO3HAYHO ONpejenseMas BEJHYMHA, 4 3HaueHud A ana moboro Habopa
abcomoTHO NOoAOOHKX MO (POPME CHEXHHMKOB 3aBUCHT OT PasMEpPOB Kax-
poro m3 HuxX. [locnegnee HETPyAHO MOKAa3aTh HA NMPHUMEPE CHEXHHKOB,
rPAHHIA KOTOPRIX — OKDYXHOCTb. MOXHO yTBEpXAaTh, uUTO KJaacCHbu-
KAUHIO CHEXHHKOB MO WX OYEPTAHUSM, €CJIM OHA W HYXHA4, CJIEAYET
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CTPOMTH, HMCMOAB3ys napamerp P,. Bo Bcakom cayuae obwenpHHATAs

mopdonoruueckas kaaccapUKanus NCAHUKOB XOPOUIO AOTIONHSAETCS ITHM
UMCACHHBIM TIOKAa3aTeseM. 1aK, COS/JdHHHE HaAMH BHOOPOUHBIC DPacueThl
mna Gaccefina p. Cypxo6 noxasesaloT OTUYETAMBOE Bo3dpacramue P, B

pSay: ACHAPATOBBIC JEAHWMKH — CAOXHO-AOJWHHBIE — AOJUHHBIE ... —
KAPDOBHE, T. €. TIPH TNEpexoge OT CAOXHHX JEAHWKOB K TPOCTHIM.
HanoMH#MM, YTO MHTEPECHHIE PE3yJbTATH MOAYYEHBI 414 Jeaaukoe Kam-
yarki [17] Takxe rnpw aHaam3e “BRTIAHYTOCTH W JIGAHHKOB.

IOns xnaccubukamau CHEXHUKOB MO I'CHE3UCY IOKA3aTeab KOMIAKT-
HOCTH BpPS] JM MPHMEHMM, XOTH €ro CpPeAHHE 3HAUCHMA ANd JaBHHHBIX
CHEXXHKMKOB HA MOJNMrOHE OKA3aJUCh HECKOJIBKO BhHIIE, UEM AJIS HABCSH-
nux: 0.46 u 0,38 coorsercreenHo. Opuako Oma oOHapyXeHa CB#3b €ro
CpeNHErO 3HAUCHHS CO CPENHEH mJiomaasi CHexHuKa. Kak BHAHO w3
tabn. 7.1, nepeneroBaTh CyMeaM JUIIL AOCTATOYHO KOMMAKTHBIC M3 Ma-
NNX CHEXHHMKOB, AA4 KOTOpHX 3thdexT yCWICHHOro TasiHUS N0 KpasdMm
He cronk ryOWTeNneH, KAK AJd Y3KMX W JIuHHHX. KpoMe TOro, okasa-
JIOCh, YTO MHHHAMAJbHAS KOMNAKTHOCTH CO CMCHOHM JKCHOSHOUM K KOry
YBEJHYMBAETCY TOYTH B Tph pasa. Ha pumc. 7.1 6 nokasana HUXHSS
crubaromias 3asucumoctu P, (A, ). Bugso, uro paxe mpu “rnoxou” 3KC-

NO3WOHM CHEXXHHK BBIXWBAET, €CIA WMeeT koMmnakTHywo copmy. CHex-
HUKYM, CAM MX NOKA3aTeNbh KOMIAKTHOCTH JIEXKWT BhIUIE KPUBOM, HA pHC.
7.1 © ycroumssl B gaHHO#M cBoeil ¢popme. B npoTHBHOM CJIyuyac, OHH
b0 WCYE3HYT, eCIM IUIOmAAb Maja, Jmbo m3MeHaT (opMy 0OPH HAAM-
ynu pesepsa maom@aan. MsmeneHne (QOpPMEI MOXKET HATH ABYMS ITyTIMMI
4) CHEXHMK YBGJIHYMBAET KOMIOAKTHOCTb, COKpamiasi CBolo mauHy; 0) ne-
JATCH HA CEPHI0 MEJKHMX KOMIIAKTHHIX. -

JIng munocTpauyMy 5TOI0 PacCMOTPMM “KPHTHUYECCKHME W CHEXHHKH, MO
JJAHHHM KOTOPHIX MNOCTpoeHa crmbarouwias Ha puc. 7.1 0. Tpm nepsmix
CHEXXHHKA, HAYMHA4Y OT _Ora, MMCKT HE3HAUNTC/AbHHE TIOMAnHM H,
CKOpee BCEro, pACTAIOT NP¥ M3MCHECHUM BHEWHMX YCIOBHME B Hebna-
PONPUSTHYIO CTOpoHy. JIBa TNOCAEAHMX HMEIOT 3HAUUTEILHBIA pE3EPE
IUIOIAAM M BLUXMBYT, HM3MEHUB (popmy. B camoM aene, y JaBHHHOIO
cHeXHMKa Taomansio 3600 M* mamermiach B CpeaHeill uyacTH CTSIXKA,
KOTOpast MOXET ero pasaeauth. Bropos xe, mmomaneio 12 600 M° —
CaMH¥ M3y4YEHHBH CHEXHHK B 0acceMHe, TOYTH HE MEHSd CBOECH
IIMPUHBI OT Toja K Toay, 3HAuuTesbHO Menser pmany [109], m, caeno-
BATENBHO, KOMIAKTHOCTE. [IpeanonoXxeHus OTHOCUTENBHO HABYX H3 TPEX
MEJIKMX W TEePBOro KPYNHOro CHEXHMKA, Bhickasammwie B 1981 r. [110],
MOATBCPAMIUCH BU3YANBHBIMEA HAOMIOACHUAMM B Cieaylomme romel. Men-
KMe TEPEJICTOBHIBAIOT HE KAXOHI rof, a KPynHH AETUTCS HAa 2 U Jaxe
3 uebonbuiux,

Taxkum obpasomMm, maxe B IKCTPEMAJIBHBIX YCJIOBHSX CHEXHWK MOXKET
VHEAeTh, CCIM MMEET WM MOXET NpHoOpEecTH COOTBETCTBYIOIIHE YKJIOH
u dopmy. Ogsako nepeuncyieHHBIX (HAKTOPOB HEAOCTATOUHO IS YIOB-
JIETBOPATENBHOTO OOBSCHEHHS YAMBHUTEIBHOW YCTOMUMBOCTH CHEXHHKOB.
Tax, MHOIOJETHHE CHEXHUKH MOUTH 0e300/ie3HEHHO NMEPEHOCAT CYHIECT-
BEHHRIE W3MEHEHHY KJIHMATA B OTJMYME OT KPYNMHHX JEIHHUKOB, KOTOpHIC
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TEPAIOT NPMTOKM M 3HAYMTEAbHYIO YAaCTh SI3HIKOB, NPECBPALIAIOIIMXCH B
MEPTBHH JIEA WIM NPOCTO CHALHO COKpamawwmxca B aamny [134, 162).
HUssecTHO, 4TO HEOO/BIIME JEAHMKM M MHOMOJIETHHE CHEXHHKH BBIKH-
111;3?]1'- Ha 1000 m n Gosee HMXE KAMMATAUECKO#M cHerosoil rpanvub [78,

7.2. OOpaTHbie CBA3M — B3aJ0r YCTOWYMBOCTH CHEXHHMKOB

Y xkax00¢0 w3 Hac cann IJeMHAR,

Iycme manewoxas padocmob, nycms bGoasiwias.
H daxe mom, xmo 3naem: CHOCNLR HEM,
Haxodum cuwacmese, 3mo ymeepxoas.

Mupaa 1llacdhm Bazex

B yem cexper yCTOWYMBOCTH CHEXHWKOB H Manmx Jenuukos? Kpome
H3JIOXKCHHOMN H TAKHX XOpOWIO M3BCCTHHIX TPWYHMH, KAK MECTHAs KOH-
OEHTpaums CHera W ONAaroNpusTHBIE ¢ TOUKH 3PCHHS YMEHblUCHHMsS ab-
nAuMH yososus peaveda, AOAXKHA CYHIECTEOBATH €LIC OAHA, KOTOpasd,
KaK HAM KaXercsl, 0 CHX NMOp YNMyCKasach ¥3 BHAY. DTO HANHMYHE MOLL-
HEX OOpaTHBIX CBS3e# MEXAy pasMepamy CHEXHWKA, abngumeill W ak-

JNISIMAEH.

EHCTBHTENBHO, NONYCTHM, UTO TAKMX CBS3CH HE CywecTsyer. Toraa,
ECIH CpeAHHW¥ MHOTOJICTHHN TIPUXOA CHEra Ha JA3aHHBIH Y4YacTOK
OPEBLIUAET CPEOHIO MHOrOJCTHIONW abasumio, obpasyiommics n30LITOK
MAcChl HAYWHAET NOCTENEHHO CTeKaTh, M Heusbexuo dopmupyercs
»HOPMAJIbHBINA" JIEAHMK C YETKO BHIPAaXCHHBIMM obnactamu abnsuum M
akkymynsuuu. Ecan xe, HaoblopoT, cpeaHAs MHOTOACTHSS AKKYMYJISUHSA
MeHbmie abagumm, TO Yepe3 HEKOTOPOE BPEMS, ONPEACASIEMOE HX
PasHOCTBIO, MHOTOJIETHMH CHE)XHHK NPCBPATHTCH B Ce30HHbA. Mexny
TEM, B ropax 4acro HAOMOAAIOTCH CHEXHMKHM (Majbie JICIHHMKH) OTHO-
CHTEbHO HEDOABIIMX pPasMepoB, KOTOPHIE CYWICCTBYIOT MHOIME TOAB M
pecarunerus. OHE OHBAOT Kak JAAaBMHHOrO, TaK ¥ HABESHHOIO
OPOMCXOXIECHHS, M MX, C OAHOH CTOPOHBbI, HCBO3MOXHO PA3AEIUTH HA
nBe obnactw, a ¢ ApPYrof, — OHHM YacTO CONEPXKAT JEASHOe SAPO, HO
OpH 3TOM HE NEPEXOAsIT HM B “ynCThie” CHEXHHKH, HW B HACTOSIINC
JICHHHUKH.

PexuMm TeX W IpYrMx 3aBMCHT OT aKKyMmyasiuum u abasumm, Ko-
TOpHIE, B CBOKO OUEpPEAb, €CTh (PYHKUHS KIMMATHYECKHX YCIO0BHH (KO-
JRYECTBA TBEPAWX OCANKOB, CKOPOCTHM BeTpa, OanaHca CONMHEUHOMN
pagnauun m ap.) n peascda. Ouu m Oyayr onpenensitb BAA W
napaMerpu o0paTHHIX CBS3CH.

PasnuuHbie BApHAHTHI aBTOMATHUECKONO PErY/INMPOBAHNS MACCHI CHEX-
HUKOB RocTaTouHo noapobHo onmcanw B pabore [32]. 3acchr xe
npusoaMM CBOAHYI0 Tabn. 7.2 3THX BapuaHTOB (THMOB), COAEPXALIYIO
KaaccupuKauuio CHEXHMKOB no aroMy mnpusnaky. OHa pormosscHa emie
ONQHHM THIIOM — CHEXHHKH, PEry/HpYIOMIHE CBOH pa3MepH MEXaHHuEe-
ckoit abnsumeit — obpymenucm w3OhITKA Macchi. ITO — HABESHHBHIC
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CHEXHMKH-KapHH3bl, dopmupyommuecs Ha rpebuax xpebros. Ux wmacca

- PacTeT TONBKO A0 HEKOTOpPOro mpenena, ONnpeAeaseMOoro NpPOYHOCTHHMH

XapaKTepHCTHKAMH CHEra.

Tabauya 7.2
Kaaccnpuxkanms CHEXXHMKOD MO npoueccaM
aBTOMATHYECKOTO PEryAHpPOBAHHE WX paiMepos
Tun _
T
I Ir [ m v \
Ilo saxomexmo o aGasuwm
Ipoyecc pecyruposarus
Maxcimansnoe  Peryamposauwe Perymiposanme Hamenenve Y MeHbIIEHHE
sanosiHeHue BETPOBLIM nepe- o0pymeHuem CyMMapHO# abrsumu Mopen-
OTPMUATENBHOR  HOCOM a Maccs  paaMauMmM ¢ HH/M 9EXA0M
dopmsr penseda H3ME HE)IHEM :
pasmMepos
Yoenvnoe numanue
Berposoe, swma- Berposoe, Berporoe, Berposoe, JlaBvnHOC
AMIOMMHMHM OCAJl- YMEHLINAETCS ¢  PACTET A0 HEKO- BbINAAAICIIMMM
KAMH, OrpAHHYE- YBCAMUCHHMEM TOpOrO npejena  OCAAKAMM,
HO PA3MEPAMM  CHEXHMKA AABMHHOE
nonocTH
Yoenonan abnayus
Onpepensercs nOrORHBIMH YCNOBMSMH 3asucur or 3aBHCHT OT KOH-
: pasMepa CcHeX- UEHTPAUMMH MO-
HHMKA peHbl

B monnsy osro¥t Knaccudukauuu roBOPHT M TO, YTO OHA OXBATHIBAET
OUCHDb WHPOKHA KPYr NMPOMEXYTOUHBIX CBSI3€M MEXIY CE30HHBIM CHETOM
H JegHuKamu obpasoBanms, BHE 3aBMCMMOCTH OT MX reorpadmm. Ham
K3aXETCst, 4YTO BCE MHOXECTBO ApPYyrMX Kiaaccmpmkammit (nmo renesucy,
(opMe, TPONOIXHTENBHOCTH, MECTY 3a/IEraHMs W T. [.) AOIXKHO TOJBKO
AOMO/HATD NEJIEHUE CHEXHMKOB Ha Oonblume KAaccel IO THNAM MX ca-
MOpEryJIMpoBaHus,

7.3. DKCNEpUMEHTAIbHOE BLISBJCHHE MEXaHMU3MOB
CaMOPEryaHpoORaHug pa3MepoB CHEXHHKOB

Cravana onumem o0BbEKTH M METOAMKY IKCNECPUMEHTOB.

Hauunas ¢ 1976 r. [36], Gbiim BWMONIHEHBl ACTAIBHBIE H3MEPEHHS
HAKOIUICHHS M TasHMs HAa OJHOM HABESHHOM CHEXHHMKE, a TaKXe H3-
MEPEHHS TAafdHNA HA ABYX JIaBUHHHEIX B TEUEHHME OAHOro nepuoma abng-
oun, Oaws u3 =Hax Oma pacnosioxen B yrayOnenun peaneda, BTOPOH
OTKPHIT, HO COCTOSUT M3 CHEra, HACHIIICHHOrO OOJOMOYHBIM MATEPHANOM,

MuOrosieTHMN HABESHHBIA CHEXHMK pacnonoxed BOAM3H CTAHUMH
Jienguk A6pamoBa Ha BwmicoTe 3,9 kM 3a yCTynoM JpeBHEll KOHEYHO
MOpPEHH Heg'n,mnm neparvyka. OGumit BMA ero mokasaH Ha puc. 7.2
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Puc. 7.2. O6iup# sM1 HABEIHHOM CHEXHHKA HA NEPHO MAKCMMANBHONO CHErOHaKOM-
geams B 1977 r. (@) u wa xoweu nepmona TasHus 8 1984 r. (D).
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B nnaHEe CHEXHHK HMMEET CWIBHO BHTSHYTYIO B IHDPOTHOM HanpaB/iCHHH
(popMy, ODHCHTHPOBAH, KaK M JeAHWK AOpamoBa, wa cesep. B KOHIE
NepHONOB il‘ﬂHHHE mwiomaae €r0 MHHHMAJIBHA W gosebnercs OKOJIO
12 0000 m°, cpeaHsis MOIIHOCTbD B 3TO BPEMS OKOJIo 7 M. MaKCHMAnb-
HYKO ILIOIanbk OH HMMEET K Hauvany nepuona TasHUg, HO H3MEDPHTL €€
HCBO3MOXHO, TAK KAK YETKAas IPAHMLA MEXAY CHEXHMKOM MW CHEXHBIM
NOKPOBOM OTCYTCTBYET. |

Haxe BusyanbHbie HaGMIOACHUS TPUBOAST K MBICHH, yTO MEXAHU3MBI
ABTOPETY/IMDOBAHAE DA3MCPOB HA CHCXKHHKC BBIDAXEHH OYEHb XOPOLIO.
Tax, Banpumep, B MCKOYMTENBHO HeOiaronpusatHme 1971 u 1973 .,
korpa Ganamc maccw siemamka AbpamoBa 6w pesko OTPHILATETbHBIM
[88], cEexHMK cokpaTwics, HO Obin Janex OT NOMgoro cTauBaHus. B
1978 r. duprOBas JMHMS HA JIEHHKE MOXHSUIACH IO BRICOTH 4,5 km (1.
¢. CC30HHONO CHEra Ha JIEAHMKE IPAKTHYECKH HE OCTajnoch), HA BHICOTE
3,9 kM craano okono 4 M JspJa, 2 HA CHEXHHKE OCTANOCH OKOMO 1 M
(pupua m svpa, obpasoeasmerocs us cHera 1977—78 GomxerHoro roxa.
B 1984 r. cesonHnii CHEr pacTasi o BCEMY JICHHMKY, yaeabHB# GanaHc

nepauka 6w 9KCTPEMAsbHO HH3KMM — MuHYC 183 n/cm2. Ha cHex-
uuke OanaHc maccel OBUT TakXe CWIBHO OTPHUATENbRpM — 100 r/cM2,

H4 MOBEPXHOCTH MOKA3aJMCh C/IOM cTaporo aeaa (pmc, 7.2 6), HO Ha-
MOMHHMM, YTO CPEHSS BHCOTA JeAHMKA AOpamoBa — 4 25 kM, a CHEX-
uuka — 3,9 xwm.

Cranpaprenii peeunsit cnocod mamepenus 0anaHca maccH OKa3aiacs
HCTPUTOAHKIM ISl CHEXHHWKA, OCOOEHHO NpH M3MEPEHMy 3uMHETO OaIaH-
ca. OcHOBHHE NMPHYHHE 3TON0 — OrPOMHHIE BEJIHUMHE HAKOILICHHS CHE-
ra — 00 7 M — ¥ MOJMOMKA pEeeK MNOCTOSHHO CMEIIAmMMCS CHEXHBIM
KAPDHW30M, YTO XOpOWIO BMAHO HA puc. 7.2 a. Meronuky nmpumioce mo-
nuuIEpoBaTh.

Ha MOMeHT Kaxaoro M3MepeHMsl BHIIOJHSIACH HUBEJIAPOBKA TpEX
(pukcupoBanHEX npodmaeir cnocoboM NpPAMON reoneswyeckoli 33CEUKH C
MoCTOSHHONO 6azuca. 710 06ECIEUNIO OYEHD BBICOKYI TOYHOCTH (=2 CM)
onpeneaeHns KoseOaHmii BHCOTH NMOBEPXHOCTH CHEXHWka. B TeueHue 3M-
Mbl TIPOBOAWIOCH WYP(OBAHME CHEXHOH TOMUM C HaMepeHHSIMH TEM-
nepaTypsl W IVIOTHOCTH CE30HHOrO cHera. JletomM onpepesnsumch auumb
[UIOTHOCTHA NPUNOBEPXHOCTHOro cios. B nmepuop c Okrgbpa 1976 r. mo
okTsi6pp 1979 r. pabmoneans BEMOMHSAKCH Kaxasie 10—15 nHell, 3aTeM
— 2 pasa B roj: B Ha4Yaje M B KOHUE NMepuoaa abnsmmy. Pachos10XeHue
CHErOMEpPHHX npodmnei mokaszaHo Ha puc, 7.3.

Ha naBuAHBIX cHexXHWKAax HaOMONEHWS BHINONHERy B TEYyeHHE OX-
Horo ce3oHa TtasHus 1978 r. mo aHasOrAMYHON MeETOMMke.

Tagsaue-HAKONNEHHE HA CHEXHHKAX paCCYRTHMBAJIOCh KAk
NPOU3BEACHUE H3MEHEHHS MOIMHOCTH CHECXHHMKA Ha nuOTHOCTH IIO-
BEPXHOCTHONO cyiost cHera. Takum obpasoM 6wt nonyyey pan BesHuMH
HAKOIUTEHMS (ak) u TasHus (ab) 32 KOHKDETHHE OTpesky BPCMEHH.

WUnes BHSABICHUS MEXAHM3MOB CAMOPErYMPOBAHMS pa3MepoB 3aKJTIO-
yaercd B CJIEAYIOLIEM: MOKAa3aTh, KAK HAKOIUICHHWE M Tagume CHEra, mo-
MHEMO JHADYrHX MPHYHMH 33BHCAT OT PasMEPOB CHEXHHKkZ., TOM0 MOXHO
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Puc. 7.3. Cxema HADESHHONO CHEXHHMKA M PACTIONIOKEHWE NYMKTOB WIMEpeHWl
HE HEM.

Hava cwemxu 30.1X 1979 r., macwrab 1:2000, cewenme ropusontanes 5§ m; / —
KOHTYP CHEXHMKE, 2 — H3orMnca, J — cueroMepHiil npopwib, 4 — TOUKA CTOAHMA
TeoRoNMTa, 5 — wypd B CeaOHHOM cHery, 6 — wypd B MHOroneTHedr romue, 7 —
TouxH Oypenms u TepMOZOHAMpOBAHHSA.

noGHTLCE, MPOHOPMHPOBAB ak. M ab, Mo HEKOTOPWM HX (DOHOBHM 3HA-

uyennam B GacceitHe Ha TON Xe BhIcOTE. AKKYMYyASI(HA HOPMHPOBANIACH
no ocamkam Oasosoit cramuum (X_), TagsHME — NO H3MCPCHHOMY Ha

TEJIC JiCAHHKA HA TOH xe Bwicore (ab,). Mumekcom pasmepa cayxuaa

CpERHSS MO MONEPEUHOMY CEUYCHHIO MOWHOCTh CHEexHuKa H, [36].

PaccMoTpuM 1O MOpsAKy NOMYUEHHBIE CBSI3H, AN uero obparumcs K
pac. 7.4. Kak supno ma puc. 7.4 6, ¢ Hexoroporo 3Haucuus H_

HOPMHPOBaHHAS aKKymyasuusi ak¥, pasuasi orzomenuio ak./X,., Hauu-

HACT NE3KO YMEHBIIATHCA OT sHAaueHus npumepno 20 (r. e. 20-xparnoro
NPEBHINEHUY HAKOIUICHHS HAaX ocaakamm!) no snauenmit 2—3 npw Momi- |
HOCTH cHexHHMKa okono 13 M. Takux pasMepos CHEXHHMK NOCTUraer
obnuHO K cepenune anpens. B paneuelimeM w3MEHEHHS KOAUUECTBA CHE-
ra Ha HEM ONPEACJASIOTCH YXE B3AHMONEHCTBHCM AKKYMYNSOHN H Tag-
Hug. M3ameputh TONBKO aKKyMynsnuio He yaaercd. MoXHO yTBepXxaaTh,
910 KOXPhHUMEHT KOHUEHTPAaUMM OCANKOB B 3TO BpeMs KpailHe MaJ,
TAK KaK npu oOMABHHX CHErOnagax M HE3HAUNTC/ABHOM TASHHM B HTOT
nepuon OGananc BemiecTBa Ha CHExXHMKE cnado orpunareneH. ManME
CJI0OBAMM, PEryJIHDOBAHHE HAKOIUICEHHEM NEeMCTBYET OueHb PpdexTusHO.
[Ipasna, okasanoch, YTO M Npu ManuX pasMepax ak* rakxe maaa. 710

CHYCTCH TEM, YTO B HAYAIC 3MMH CHEr 3aJCPXMBACTCS BO BNAaAMHAX
Ha Teppace, ¢ KOTOPOW MNPOMCXONHT €10 CHOC. BnaauHbl pacnosioXeHsl
BHINE H IOXHEEC PacCMaTpHBAEMON0O CHEXHMKA M kak Obl MepexsaTaiBaOT
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CHErOBETPOBOH MOTOK, NMOCKONBKY B NMOAABASIOMEM GONBIUMHCTBE CYy4aes

serep Ha seaunke AGpamoBa mMeer OXHee nanpasaenus [88).
Teneps paccmMoTpHM 3aBHCHMOCTE HOPMHDOBAHHOINO TASHHS ab*,

PABHONO OTHOWICHMIO ab./ab_, or TOrO Xe APryMEHTa -— CpeaHel Moul-

[ woctH cHexHMka. Puc. 7.4 a nocrpoeH no NaHHEM IS HABEIHHONO
CHCXHWKA, a puc. 7.4 B, r — pns nasumeEX, Temneparypa BO3AYXa

ab”

L2r

08

04

=i
EH. M

Puc. 7.4. 3a8MCHMMOCTH HOPMHPOBAHHMIX BEAHYHH
TaSHMA ab* W nakonienus ak® cHEra Ha PaANMMHBIX
CHEXHHKAX OT Mx mommocTu M.

a), 6) napeaHHBIA CHEXHHK, &) NABHHHBLIA B UIEAH,
¢) NABMHHBIA 3AMOPCIMBAIOWMACE; PAIHBIMM 3AHAKAMH
NOKA3AHL! JAHHLIE 38 PA3HLIE IOHbL.

Ha CKJIOHE, II€ HAXOASTCH BCE TPH CHCXHHKA, BHIUE, YeM Ha Teae Jea-
WHMK2, W MOXHO ObL10 Ob 0OXMAAaTH, YTO TASHHE HA CHEXHHKAX BCETAa
6ymer Gonbwmm, uem Ha sennuke. Yto xe HabAIONASTCS HA CAMOM He-
ne? OrHomenue ab./ab, npu MAKCHMANBHNX PasMEpax B CAMOM AEae

bO/MBIE EAMHMLLM, HO 3aTEM C YMCHBIICHHEM CHEXHHKOB PE3KO MANder.
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Puc. 7.5. Monepewiibie paspesst CHEXHMKA NO OTHOMY W3
CHETOMEPHBIX el HA PRAIMYHBLIE NATH B TEHEHME NEpH-
OnA HaxomicHws (a) w nepuona rasmms (6) 1977—1978 ma-

I — noacrwnaoiuas nosepxmocts, 2 — 29 IX 1977, 7 —
2XI1977, 4 — 111978, 5 — 1 I 1978, 6 — 1 V 1978,
7 — 6VI1978, 8 — 28 VI 1978, 9 — 9 Vil 1978, 10 —
L X 1978, 11 — ¢uprossiht octatox; z — abcomoTHAs BHCOTA,

' Ly — rOpMIONTANBHOE NPONOKEHHE. ‘

Taxmu ofpasom, CymecTsoBanue MOWHHX OOpaTHHX CBS3ei MEXAY

pasMcpamu, axxymyasuuedl u afnsumedi CHEXHMXOB MOXHO CUMTATH JO-
KA3AHHENMH

TR P

e i A R e . . T

Hedicteme Mexann3Mos CAMOPETryIHPOBAHHASN HAKJAAKBAET OTNEYATOK |

H2 KOe0aHHS MAcCH CHEXHMKOB Das/MYHOR NEpUOAMYHOCTH. Jlis Ha-
Yana paccMOTpHM  BHYTPHIONOBHE W3MEHEHuMs Coios cHera. Ha
pac. 7.5 a npuBenenm peayabrath Habmonenwuii 3a AKKyMyadUHeR no
OQHOMY H3 nonepeuyHsix npodusachhi HA HABESHHOM CHCXHHMKE B 1977—
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1978 maaponormueckom roay. Oxrabpbckue meresn QOpMHPYIOT NPAMO
3a OpoBkO MOpPEHW CHEXHLIH Ban, rpefeHb KOTOPOro C TECUCHHEM
BPCMEHH CMEUIAETCH BHH3 no CHEXHHKY. [Ipm 3TOM CHEroBCTpPOBOM TMO-
rok npuaaer npodumo cnenudryeckyo GopMy — CaCrka BHNYKJAYKO B
BCPXHEH YacTH M CHJIBHO BOTHYTYIO B HMXHCH. MakcumanbHas HHTEH-
CHBHOCTh CHErOHAKOIIEHMS Habmonaercs oOceHsio, npu HeboabuMX
pasMepax CHEXHMKOB. 3a OxkTa0ps HakamwiuBaercs cHera Oosbuie, 4eMm
3a mobbie IBA BMECTE B3STHIX NOCAeAylommMX Mecsna. Becnoit cxopocts
AKKYMYASHHE PE3K0 MajaeT, XOTs OCAAKH B 3T0 BpeMs HMCIOT MAKCH-
MyM B CBOEM BHYTPMrogoBoM xoac, M 1978 r. B aroM OTHOWEHHH HC
uckawuenne. OueBnaHO, CYIMIECTBYET HEKOTOPHH BEPXHHMH mpeaen moul-
HOCTH CHEXHHKA, MPH KOTOPOM METEJH TMPOHOCSTCS HajJ HUM, HE OTAa-
ras cHera. B pesyaprare CpeaHSs BHCOTA CHEXHHMKA K Hayany TasHHSA
or roga k roay koaclnercs ouenn caabo.

Jlerom mabmonaercs ofparuas xkapruna (cm. puc. 7.5 6) — npu Mak-
CHMANMBHBIX PasMEpax CHEXHHKA B MIOHE — HIOJIC CKOPOCTb TasiHUSl Be-
AMK3, 4 B CAMOM TEIUIOM MECSUE — aBrycTé — pe3k0 YMCHBLIUACTCH.
B ofmiem, U3 ropa, B roj Kak akKyMyasnMs, Tak M alnspnas Ha CHEX-
HUKE NPEKpamanTcs (TOYHEE CTAHOBATCA pPaBHHMM OWIHOKE MX W3-
MEpPEHHuH) B CpPEJHEM Ha MECsl panRblIe, Y€M HA TOH XE€ BHICOTE HA
nenanke AbGpamosa.

MexaHu3Mbi ABTOPETyJMPOBAHMA KOHTPOJMPYIOT Takxe Kosebawus
Macchl CHEXHMKOB Oojiee HM3KON YaCTOTH, HaANpHMEpP, OT rojAa K roay.
B taba. 7.3 cpasHMBAIOTCS TOAOBHIE YACABHHE OanaHchl MaccH JEAHMKA

Tabwuya 7.3
Togossie yneabnbie (a1aHChi MACCH HAREAPHON CHOXHHKA
u aeannxa AGpamosa (r/c

[epuon ‘Jlenuu: Cuexumk l_l'_l_gpmn Jleaumx & ICHEJIH-H‘II
1977—1978 —146 | +65 1984—1985 —99 +60
1978—1979 —54 +43 1985—1986 —121 —62
1979—1980 —120 —34 1986—1987 +8 +103
1980—1981 —8 +2 1987—1988 —17 —53
1981 —1982 —93 +10 1988—1989 —38 +13
19821983 —58 +38

1983—1984 —183 —100 Cymma: ~—929 +835

AGpaMOBa M HABESTHHONO CHEXHHKA 34 NEPUON HIMEPCHMN.

[lpa pacuere ymemsHoro 6ananca Maccsl NO U3MCHEHHSMH MOLIHOCTH
CHEXHHKA YYHMTHBAJOCh cacayiouiee: a) maorHocrs dupHa w abaa Obik
npunst pasasm# 0,61 u 0,87 r/cM3 coorsercreenwo [67]; 6) npw
Haiuyun (QHPHA B KOHUE rHWAPONOrAYECKON0 TNOAA HMXHMA CJIOH ero
MOIIHOCTHIO 28 CM npespamaercs B JeA 3a CYCT TAK HA3bBACMOIO JieT-
Hero aspoobpasosanus [109].

Kak BMAHO, BHEHIHKE YCAOBHMS, HeGnaronpuaTHuie s GOABIWIONO Nex-
HHKA, TIONTH HE OTPAaXAKOTCd HA MHOINOJIETHEM CHCXHHKE, Dasanc Macch
xoroporo kosefnercs okono Hyas. OxnosHaunas cssss Mexay Ganawnca-
MH 3THX OOBEKTOB OTCYTCTBYET.

187



Ha puc. 7.6 nokasawa 3asucMMOCTb yAEABHOrO roposoro bananca
MAacCH CHEXHHMKA OT ero cpeanci mommuocTH. Craeayer noayepkHyTh
NPOTHOCTHYECKHH XapakTep 9TOW CBA3M, MO3BOJNSIOMICH UMCTO IMALMONO~
rHYecKuM cnocofoM OLEHMBATH M3MEHEHNS MACCH CHEXWHKa ¢ 3abna~
roBpeMcHHOCTBIO |1 rop. Hackoabko Ham u3BecTHO, Takoill TPOrHO3 HH
Bis JIENHWKOB, HH ANS APYFHX THAPOJOrMYECKHX OOBEKTOB HCOCYHICCT-
BUM 0€3 HanEeXHONO NpOrHO3a NOrogs ToH Xe 3abiaroBpeMeHHOCTH.

Bey 2/cm2

B

Puc. 7.6. 3anucuMOCTH YAEAMHOMO MOAO- W x

BOro Ganamca mMaccs B HABESHHOMO CHEX-
HHKA OT €ro cpeamedt mMOWMOCTH K Hauany -150
rMaponorvueckoro roaa Mo — . 6,3

| |

1 1
W 75 80 85 Mgy m

Yrobu nmonyunts KapTHHy MHOroneTHMX konebamwmii 3anaca BOAM B
CHCXHHKE, NEPpHOAA, OXBAYCHHOM NpSIMBIMH HM3MEPCHHMSAMH, SBHO HENO-
CTaTOYHO, W Mb nNONMTAAACh yuntnHuTe psa [111], ans yero Bocmonn-
30BAHCh CNEAYIOWHMH 3MITHPHYCCKHMH CBA3SIMM:

H - H ,
— A . g (H), (1.2)

Xer

Hcl+b.r - Hy :
Sy = f,(H,), (1.3)

rae Hy — CpeaHss MOIHOCTb CHEXHHKA B MOMEHT Bpemen® i; X_ —

cymMMa ocaaxos Ha cranuuu Jlenamk AGpamosa 3a NPOMEXYTOK BPEMCHH
At, pasamii 10—15 cyrkawm; ab, — BO3MOXHOE, NpH OTCYTCTBHH

PEryIMDOBAHHS, TASHHE HA CHCXHHMKE, PACCYMTAHHOC KAK CyMMa CyTOY-
HHX 3HAYCHMA MO CPEAHECYTOYHHIM TEMMEpaTypaM Bosayxa mo dopmyne
(4.6).
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3asucumocts (7.2) onpenensnace no pesyabraram Halmonenwit 3a
akxymyasumein sumoi, a (7.3) — no pesy.sraram Habmionewmit 3a ab-
nsumel cHexHuMka Jgerom. Oxasanoce, YTO 3TH CBA3W noaobHb
usobpaxenuniM Ha puc. 7.4 a, 6, wo ropaszgo Oonee TecHHIE. ‘

INpuunn Goabuieii TecHOTH NO KpaiHeil mcpe nse. Bo-nepsmx, B YHC-
murensax dbyukuuit (7.2) m (7.3) crouT H3MEpeHHAS BEJMYMHA NPHPOCTA
Wi yORIH MOmMHOCTH CHEXHHKA (AH)), a s BHABICHUS CBs3cit, no-

KA3aHHWX HA pHC. 7.4, MBI MCNOAB3IOBAIM HEKOTOPYIO YCIOBHYK BEJIH-
UMHY, PaBHYI0 NMPOM3BEACHUMIO AH_ HA NMOBEPXHOCTHYK IJIOTHOCTH CHETa,

M 3TY BEJMYHHY pACCMATPMBAIM KaK AKKYMYAsAunai0 wim abasumio B
JABHCHMOCTH OT 3Haka AH_, uTO, CTPOro rOBOPS, HE COBCEM BEPHO. Bo-

BTOPHIX, NPEACTABASCTCH, YTO MEXAHW3IMBI CAMOPETY/IMPOBAHAS
KOHTPOTMPYIOT BCJIMYMHY AKKYMYAAUMH-a0Nanmy Ha CHEXHUKE WMEHHO
yepe3 MOIUHOCTh CNos cHera. Hampmmep, pery/iMpoBaHHE HAKOIUICHHEM
aehcreyer cneayomum obpaszom. Ilpu HekoTopoM pasMepe CHEXHHMKA H
O/MHAKOBHX CYMMAX TBEPABX OCAZIKOB BHICOTH HAKOTMBLIEIOCH CHera
OGyayT onmMHAKOBH BHE 3aBMCHMOCTH OT TOID, KakoH BHMNAajaeTr cHer, —
MOKDHH H IVIOTHHH HWJIH CyXOH, TYIIHCTBIH.

npeaenus 3asucumoctw (7.2) um (7.3), 3anas HavYaNbHOC 3IHAYCHHE
MOLITHOCTH CHEXHHKA H 4, XO4 OCaakoB H TEMNIEpPATypH BO31YyXa nO AdH-

HHM METEOCTAHIMH, MH MOJAYYaeM BO3MOXHOCTh PAcCUMTHIBATD H3MCHE-
uus H, 3a muOrosietie, uto ¥ 6wuio caenaHo 3a mepmon C oKk Ta0ps

1935 r. no cenrsOper 1983 r. Pacuer sencs no aexkazam. Ocaaxum nast
ner, He OxBavueHHWX HaOmonenmsamu Ha negauke AGpamosa (1935—1967
IT.), BOCCTAHABIMBAJIKCH NO MX CBS3HM C ocankamu Ha nenHuke Penuen-
k0. BosMoXxHOE TasHME IS BCENO MNEPHOAA PaCCUMTHIBAIOCH NO- TEM-
neparype Boanyxa, koropas 3a 1935—1967 rr. 6mna BoccTaHOBACHA MO
NaHHKM TOH Xe Mmereocranumn. Meroauka pacuera Hoaw TBEPABX Ocan-
KOB ¥ TAagHUS NO ACKAAHBM AAHHBIM TMOJHOCTBI) 3aMMCTBOBAHA M3
paGorm [32]). 3a seqmumny H, Obuia npuHSTa Cpeanss 3a BCC TOAH

npsMux HabmoaeHNNH MOIIHOCTh CHEXHHMKA HA HAYaN0 IMJpOoJIOrHYecKoro
roga, uro, Kak Oyaer mokasaHo HuXe, BnoaHe aomycrtumo. Ha puc. 7.7
ANS OTPE3KAa BPEMCHHM, OXBAYCHHONO HM3MEPCHUSMH, NPHBEACHH /A
CPABHEHMS PACCYMTAHHBIE C YYETOM MEXAHM3IMOB CAMOPETYJIHPOBAHHS
MOMHOCTH CHEXHHMKa ® u3MmepcHHue. CosnaacHuwe xopomice —
KoppeasumonHoe orHomenne passo 0,93.

He ocraHasnuBasicb Ha TAKMX XaPAKTEPHCTHKAX pPEXHMA, KAK Ha-
KOIUICHHE W TasHMe, aatH dopMuMpoBaHHMS MAKCHMYMAa H MHHMMYMa 3a-
naca BJIard, KOTOpHI€ HAWA MOAEJb NAET BO3ZMOXHOCThL MNOJYYHTD,
paccMOTpHM BaXHEHmYK — rogoBoit BemecTBeHHbM Oananc. [ns ero
pacYeTa HMCNONMb30BAHH [AHHBIE O MOUIHOCTH CHEXHMKA HAa HAYano
KOHEN KaXAOoro rHAPOJOrMYECKOro roja, a B OTHOIICHHH MNJOTHOCTH
¢dupua, nbAa W BEAIMYMHE BHYTPEHHCIO MNHUTAHWSA CAENAHH YNOMSHYTHE
puimie ponywenus, Kak M caeqosano OXHAATH, MCXaHM3MH Ca-
moperyauposanus cdopmupylor cneunduueckuii xox 6ananca MaccH
cuexnnka. Ha puc. 7.8 nokasan XpOHOJIOrHYCCKMA XOA NMOAOBOINO yae/b-
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1977 1978 1978 1950 1981 1982 1983

L

Puc. 7.7. XpoHonoru4eckuii Xoi M3IMEPEHHO M BBIYMCAEHHON MOUIHOCTEH
cuexnuxa He.

1 — waMepeHHas MOMHOCTD; 2 — BbIUMCAEHHAS HauwnHvas ¢ 1935 r. ¢ yuerom
MEXAHH3IMOB CAMOPEryTHpOBAHHA, J — BBHIYMCIEHHAS OPH NPEKPAIEHHH ACHCTRUSA
camoperynvposadug B 1976 r.; 4, 5 — BuMMC/IEHHBIE MOUHOCTH MNPH yMeEHbile-
HHH H YBEJHMEHHMH HAYANBHOMO 3HaueHus B 1976 r. COOTBETCTBCHHO.

HOro Gananca maccu nepnmka AGpamoBa (B,) u cHexHuka (B) (naHHBE

No JEAHMKY 3aMMCTBOBaHBI u3 paGorer [64]). Kak BuaHO ®3 puUCyHKa,
basaHCH OTAMYAIOTCH APYr OT APYra Kak No 3HAYCHMIO, TaK YacTOo H
no 3Haky. KonebaHus HEpeIKo nNpOMCXOAAT HECHMHXPOHHO, a ecau dasnt
H COBNAAAIOT, TO NPOMCXOAMT 3TO KAXAWMU pa3 HA HOBOM YPOBHE; OI-
HO3HAYHAas CBA3b B, m B_. OTCYTCTBYET — KOMPDHUUHCHT NapPHOMH

koppensuun paseH 0,58. Bajsanc cHexmmka Merbumie Koaebaercs okono
HYJS, 4YTO OCOOEHHO XOpOWIO BMAHO K3 CPABHEHHS CrAaXCHHBIX
rpadukos. Ckoabko-uuOyab NPOHONXHTENIbHBIX NEPHOAOB, Kak Oxaa-
FONPUATHEIX, TAK W “IIOXMX” I8 CYIECTBOBAHHUA CHEXHHMKA, BHIIC/IHTD
HE YAAeTcd, 4ero Heab3d CKas3ate o jgegHmke AOpamosa, i KOTOPOro,
Hanpumep, J0—60-¢ rogm Omaum “xopownmu”, a B 40-¢ u 70-e roau _j
KJIAMATHYECKAd CHTYauMs OKasasach HeOaaronpuaTHOM. 3

Pacnpenesncane rogosmx 0asaHCOB HA CHEXHHKE, B OTJHYHC OT Ta-
KOBOIO I JIEAHHMKA, MMECT CHMMMETPHUYHBIH BMA C OYEHb MaJIOH MNO-
BTOPSEMOCTBI0O BEJAHYHH, CYIECTBEHHO OTAHYHHX OT Hyas [111].
BepoaTtHOCTE TOrO, UTO HAa CHEXHuKe OyayT HabmonarbCsd 3HAYMTENbHBIC
HEHy/NcBHE 0anaHCe Maccel OAHOIO 3HAKA B TEYCHHE HECKOJBKHMX JIeT
MOAPSA, YTO TPHBENO O K 3HAYMTEABHOMY HM3MCHEHHIO €r0 Pa3MepoB,
nperebpexumo Mana. B camom faene, M3 XpOHOMOrMYECKOro xoaa GanaH-
Ca ABCTBYET, YTO €C/IM B KaKow-smb0 rop GanaHc mMaccH cHeXHMKA Obul
CYIIECTBCHHO MOJIOXHUTENACH, TO HE MO3AHEE, YEM Yepe3 rog NMPOMCXOAMT
JHAYMTENBHAS MOTEPS HAKOMUBLIEIOCS M3INUIIKA MACCHI.

BepostHo, wManme d¢opmu oneaneHenus BooGime cBoeobpasHo
OTPaXaKT H3IMCHEHHN KIMMaTa. Peakums CHEXHHKA HA HEKOTOPYK NO-
CTOSHHYIO HX TenaeHuuio Oyaer BmpaxeHa ropasno caabee, uem y nem-
HAKA.
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Punc. 7.8. XpoHOonordueckuit XoJi NOJOBOINO YAENBHOIO
fananca Macc HasesHHONO chexuuxka Be (a) w nennmxa AG-
I‘m ﬂ,l. {ﬂ.

I — exeropnpie BaHHbie, 2 — CIIAXKEHHLIE NO CKOIb-
::‘uﬁluu NETHACTHAM; CTPEJKH MNOKA3LIBAIOT HAYAN0 HaMEpe-

Ing WUTIOCTPAIMH HMCKAIOYUTEIbHONK ACHCTBEHHOCTH H BAaXHOCTH ME-
XAHU3MOB ABTOPEryAMPOBAHAS B XH3HH MHOINOJIETHENO CHEXHHKA MBl MO-
CTABHJIA C/AEAYIOLIME MHCACHHBIE JKCTEPHMEHTH s nepuoaa Habmone-

HMH HA HEM:
— BHIOJHWIM pPacueT XOAa MOWHOCTH NPH HAYANIBHHX €€ 3HAYCHH-

gx (8 1976 r.), CHABHO OTJMYHBIX OT M3IMEPCHHON BENHYHHH. IJTOT ONBIT
NO3BOJISET OTBETHTh HA BONPOC, YTO NPOHCXOAUT CO CHEXHHKOM MpH
BHE3aNMHOM Pe3KOM H3MEHEHHMH Ero pasMCcpoB;

— PacCYyMTaJH X0 MOMmHOCTH K. npH JAONYILEHHH, YTO OTHOWCHHA

AH./X ., n AH./ab, HeW3MEHHBN BO BPEMEHM M PABHH 3HAUCHHSM, H3-
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MEPCHHBIM MPH MAKCHMMAJNIBHOM CHEXHUKE, koraa o Haubosec Gau3ok
K XOpOmO 3KCNOHMPOBAHHOMY K COMHUY OOBIYHOMY CHEXHOMY MNOKPOBY
Ha TOPH3OHTAJILHOH IJIOWIANKE. JTOT 3KCIEPHMEHT HAMKCTPUPYCT, YTO
NPOU3OUAET CO CHEXHHKOM, €CJH MCXAHUIMBI ABTOPErYJTHPOBAHHN
HPEKPaTAT CBOC ACHCTBHC. - 3

Peayaprat akcnepumenToB Takxe npeacrasieHs Ha puc. 7.7. Bua
HO, 4TO MPH PE3KOM H3MEHCHWM BEAMUYHHB CHCXHWKA, MEXAHM3Mbl CA~
MOPETYISUMH AKTHBH3MPYIOTCH, M yXe uyepe3 roa (!) sTo npusoaur K
BOCCTAHOBJICHHIO €ro pasmcpoB. Tak, HA CHEXHWKE, VBEJMUCHHOM B
pasa, HAKOMICHME CHECra B TEYCHHE 3WMBI NPOMCXOAMT ropasno MEHbIIH-~
MH TEMIAMH, 3aTO JETOM HENnoMepHo OONBIION CHEXHHK TaeT MCKI0-
YATCALHO MHTCHCHBHO, [Ipn peskom, Gosice ueM B TPH pasa, CHHXCHHM
MACCH €10 pasMcbi, Haobopor, GOpPMHPYIOTCH B3aWMOJCHCTBHEM HHTCH=
CHBHOrO HAKONJICHHN W KpPAalHE HE3IHAUYMTEABHOrO TASHHUSA, HE
NPEBLINAIOWIEND JIAXe BEAWYMHBI JACTHMX CcHeronanos. Kak pesyaesrar —
K KOHUYy roga aeduumura Macce yxe Her. Mmenso 3ta cnocoBGHOCTSH
“MFHOBEHHO"” BOCCTAHABIMBATH CBOM PA3MEpHl MO3BOJMJIA HAM OPH
PacyeTe MOWHOCTH CHCXHHKA MO IofiaM MPHHATE 33 HAYANBHOE 3HAYE-
e H o 8 1935 r. Hexoropyio cpeanio0 BEIHMUMHY, TAK KAaK HETOUHOCTH

B ee BHOOpe MOBJMSET TOMLKO Ha pesyabTarst pacueros Gananca mas
OQHOM roaa.
Paccmorpum  peayabTaThi BTOPOr0  3KCMEPHMMCHTA, TaKXe
npejacrasncHunie Ha puc. 7.7. llpu BHE3anHOM npexpamcHud ACHCTBHSA
MCX3AHHU3MOB CAMOPEryJMpOBAHHS CHEXHHK HAYHHACT YCHACHHO
Acrpanuposatbh. B mepswit xe rog cHera HA HEM HAKAIUIMBACTCS HAa 2
M MeHbIWIE, @ cramBaer Ha 3 M OGosswe, K xowuy sTOporo roma noa-
HOCTBIO HCUC33AET MHOIOJCTHCC sApo. Douiblie TagaTs HEYEMY, H MHONO-
NETHHA CHEXHHUK — MOMTH JIEAHMK — MNPEBPAILACTCH B CE30HHBIN, eXe-
MOAHO PAa3pYIAUMACE CHCXHHK, HECMOTPS HA TO, MTO BJIHYHHE 3K~
KyMyJsSOHH NO-NIPEXHEMY BEJAMKA — AOCTHrAIOT 6 M, uYTO HA ACAHHKE
€TCH TOJBKO B IMOAH C OueHb OOJIBLUKMM KOJHYCCTBOM
ocamkoB H Ha Bbicorax Oosnee 4,3 km.
Cnc -o6HOCT CHEXHMKA B KODOTKHH CpOK pereHepupoBath cebs
OTKPHBAET, KA3an0Ch Obl, 33aMAHUYMBLIE BOZMOXHOCTH NS HCNIONL3OBAHHUS
nofoOHEX OOBEKTOB B MANOBOAHHE FOAM. BeposTHO, NOMYCTHMO ORHH
pas 8 2—3 roja NOIHOE MX PA3pyWEHWE, TAK KAK MO HCTCYCHHH ITOMD
CpOKa OHH JONXHB MNONHOCTBIO BOCCTaHOBHTHLCS. Cneaver, npasma,
YHECTb, UTO NpU 3ToM OyAeT YHMUTOXEHO XOJOAHOE MHOIONEeTHEe Jae- |
ASHOE SApO, KOTOpoe, Kak nokasaxo B pabore [109]) (cm. Takxe nuxe),
ToXxe cnocoScrByer “xmByuectH” cHexHHKA. YacTHuHOE MIBATHE MACCH
BOOIHE HOMYCTHMO H HE BASYCT KAKHX-TO HEraTHBHHIX NOCAEACTBHM VIS
CYmECTBOBAHUS CHEXHMKA. Tak, sea w dupu ¢ paccMarpusaemoro o0b-
CKTa CXErOAHO AKTHBHO HCMONMB3YETCH COTPYAHMKAMH IASLHOIOIHYECKO-
Mo CTauMOHApPa WIS XO03MNCTBEHHHIX Ryxa. [Ipu 5TOoM B OnHOM H TOM
X& MecTe Ha ywacrxe wupHHOdH no 10 M yHMuTOXaeTcs vacts,
CPaBHHMA% C €ro NOAHWM pasMmepom B 3tom Mectre. OaHako Ha caeay-
oMM roJ CHEXHHK B ITOM MECTE MMEET MPEXHIOK BEJHUHHY.
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Mrak, BAXHOCTH MPONECCOB ABTOMATHYCCKONO PEryJHpPOBAHHS B XH3-
NEICSTETbHOCTH CHEXHHKOB TPYAHO MEpPEOUuCHHTD.

HaxosHen, HECKONBKO CJAOB O NOCAEAHEM BHACACHHOM HAMH THIE —
C(Hexuukax-kapausax, Opraausosate npsameie HaOMOACHAS HA TAKHX
obbekTax  O4YEHB  TPYAHO, HO MHBH  HMCEM  BO3MOXHOCTD
NPOMUTIOCTPHPOBATD MPOIECC HAKOIUIEHHS CHEra Ha HHX N0 pe3yJjibTaTam
nabimoneHni Ha HAIIEM HABESIHHOM CHEXHHKE,
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Puc. 7.9. Creuienne ¢ TeUCHHEM BPEMEHM O RAHHE NONEPEYHON
npoduas L, TONKH ¢ MAKCHMAALHLIM HAKOWIEHHEM Cuera (@) M ueHTpa

TEXECTH 3mops cHera (0).
Haseanupift chexuuk, npoduas nomep 3. Hanpamseuwe ocu afc-
HMCC COBMAMAET ¢ MPEHMYILECTBEHHAM HANPABACHHEM BETPA.

Ha pmrc. 7.9 noka3ano cMmemesne B NMPOCTPAHCTBE KOOPAMHAT LECHTPAa
THXECTH ¥ TOYKH C MAKCHMAJIbHON HHTEHCHBHOCTBIO CHENOHAKOILICHHS
N0 HANPABJNCHUK) BCTPOBOND NOTOKA BhOEpeR OT W rpebHg, uTO B
CJIy4a€ KapHW30B M npuBOAMT K HX OoOpymenmio. Tonpko B Hamem cay-
yae OOpYUIHBIDASCE MACca HE YXONHT 33 Npeacjnl CHEXHHWKA, Aa H
NPOUCXOANT OBBAN HE €XEeroAHO, a8 ¢ BHCOKMX rpedHe#d cHer JAEeTHT Aa-
JIEKO BHH3, YACTO BH3BBAS MOIHKE JIABHHB CO0 CKJIOHOB.

7.4, CTpoeHHe MHOrOJNEeTHEN0 CHEXHHKA

H pasbumsie cxpuxanu aexaru 8 Koeueze
SMECTNE C YEALNBIMIL

Taamyn

Bun abpoobpasosanus, ofycrioBneHHBR OCODEHHOCTIMHM BHYTPEHHENO
CTPOCHHS H TEPMHYECKOr0 peXuMa TONAMH CHEXHHKOB, HIrpaer
ONpENEACHHYIO POJIb KaK B HM3MCHCHMSX HX MACcCH, TaK, BHAHMO, H B
ofecricueHHM YCTOMUMBOCTH ITHX TASUHANBHEX OOBEKTOB. .
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ex (:;:, mnrepu N0 MONEPEYHOMY CEHEHHIO CHEXHMKA
0) ;tpoc.unu: no Goxowo# {:i_l'ﬂ;llﬂ wmypda B AvxHeR
SACTH MONCPEUHON ceveHus (e

I — wmaorepma, 2 — 3ATPRIHEHHAN npouullu
3 — undwabrpaumonnsmhi nen, 4 — caaboaa
Hut A€l KOHXCASIHOHHOMN NPOMCXOXAeHHN, J —
npegnosaracMuil npoduas nOXA cHexHHKA, 6 —
¢upn; z — abcomornas ssicora, H. — MOmMHOCTE
CHEXHMKA, Ly — IOPUIOHTANBLHOE FIPONOXKEHME.
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Puc. 7.11. HaMenenue no TONIMMHE MHOTONETHEND CHEMHMKA
H, ‘c;rpamtpaclann (a), sarpmasensocTd G (6) ¥ NAOTHOCTH AbAR
p (8.

1l — 3arpaasennas npocnofixka € novexkaMy Abaa B ups,
2 — rop ofpasosanKs NPOCAOAKK, § — MUIOTHOCTL ALAA B TOMKE;
ocransibie oboaHaueHHR TE Xe, Wr0 W Ha puc. 7.10.

Ing ®M3yyeHMs BHYTPEHHENO CTPOCHME MO OKOHYAHMH NEpHOAA Tas-
e B okTabpe 1978 r. Ha HaBesHHOM CHEXHHUKE OHAH BHNONHCHH
OypeHue W TEPMO3OHAWPOBAHHME TONINM NO NONEPEHHHKY, OTPHT mMypd
» mwxHedt vacru. [Monoxenune ckBaxuu u mypda nokaszaHo Ha puc. 7.3.
‘epes ron B mypde OnisE HIMEPEHH TAKXE NAOTHOCTE M
sarpssaeHBOCcTh abga. Kak Buano w3 puc. 7.10 ¢ m 7.11 a, cHexHHK
CNOXEH B OCHOBHOM /JABAOM HHOMABTPALHOHHONY H KOHXENIIMOHHOIO
npoacxoxneans. Tonbko B OTAGNbHHE rofhi B BEPXHEA 4acTH paspeaa
noseagercd (QHpPH, KOTOpHH, BUAHMO, AOBOIBHO OBICTPO NPEBPalIAETCH
» nen 3a cuer uadwibTpauMonHoro nuranus. Hanpumep, 8 1978 r. Ha
NepBOM CHEroMepHoM npodiwie BENMYHHA MOBTOPHONO 3aMep3aHHs Tanok
pOAN OKasanace pasHoin B cpeanem 28,6 r/cm® [109]. Brictpee Bcero B
N NPEeBPAMATCS HHUXHHE TOPHM3OHTH TIOAOBOINO CJAOS CHEra B
PE3ybTATE TAK HAZWBACMONO BHYTPCHHErO JhACOOPA3OBAHHS HA XOJIOA-
HOM BOJOHENpoHHHAeMOM JeasHom sape. Jlerwee npaooGpazosaHue B
1978 r. npesuicwio 10 r/cM®, 1 BCe Xe NMOAHOCTRIO PEANM30BANCH 3anac
XOJI0A3, COCPEAOTOYEHHHH /MIUb B BEPXHEM MNOJAYMETPOBOM CJIOE
91pa, 9TO CAEAYET M3 pacnpeac/iCHUS H3IOTEPM B TONMIE CHEXHHKA
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(prc. 7.10 6). Y noxa B cpeased 4acT¥ KPYMikii roa COXPaHSIOTCH
OTPHUATE/IBHHE TEMMEPaTypH. _.-
B roos ¢ HyJEBHM HAM OTPHUATEIbHBIM Oanamcom Mmaccel TENJo,
NOIVIOMIEHHOE MOBEPXHOCTBIO, MCTIONb3YETC HE TONbko HA TasHHE, HO H
HBa NOporpes Jbja, a 4YacTh TaNOW BOAH BHOBb 3amepsaeTr Ha KpyTo
HHKHEM Kpac CHCXHHKA B BHAC KOHXENSUHOHHOrO JjbAa, JIMUIICHHOND
poanymuux Bkaouenni (puc. 7.106). Kaxk Buamo, appoobpasosanuc Ha
CHEXHHKE TPOMCXOAMT NO THMY JAeasHOH W (HPHOBO-jepsHoi 30H [14
H MTPAcT ONPEACNCHHYIO poib B OOecneueHmnn €ro yerojuusocTy. BecbMa
BCPOSTHO, YTO XOJOAHOE SAPO — Xapakrepuas OCOOEHHC
NEpeICTOBHBAKOIINX CHECXHHKOB, AaX€ OUCHDP Mannx, HO NOJIOMMX |
KOMNAKTHHX, momoraiomas uM Goporbes € 3Qdekrom kpaesoro TasHHS.
Bo BCSKOM CIyuae, B YCJIOBHSX PE3KO KOHTHHCHTALHOMO KJAMMATa .
gBJIEHAE PacnpOCTPAHEHO OueHb WIHPOKO (CM. Crathio “CHeXHUKH™ B
[43]). Ecim nonmuiTaThCs YHMCJICHHO OLUEHHMTH BJIMSHue sapa, HanpuMep,
OTHOWICHMEM MOIHOCTH CHEXHHMKA K TUIOWAAH, TO y MansX CHEXHHKOB
oHO, ckopee Bcero, Gyaer Oosbme, ueM y KPYNHux, |
¥HA BHYTDPEHHENO0 MHTAHUA HA MHOTOJICTHEM CHEXHHKC HAMHO-
'O MPEBOCXOAMT M3MEpeHHYI Ha jemnnke AbGpamosa. Kpome Toro, Jbao-
06pa3oBaHME HA JIEAHWKE MPOUCXOAMUT TMPEHMYWECTBEHHO MO THAY Tem=
no#t ¢mpuosoit 3omm [67, 68, 71]. Dro cTasur nop commenue yT-
sepxaenne I1. A. Illymckoro o ToM, 4YTO, Cyllecreys B OAWHAKOBHIX
YCAOBHSX, CHEXHHKH ® JCAHHKH HMCIOT OAMHaKoOBHMH THN JAbBAO-

ofpasosanus [164].

Puc. 7.12. PacnipenencHue Jarpss-
wernoctn maa G o rayGuwe wypda
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Busio Om kpaiiHe WHTEPECHO RATMPOBATH CJIOH, CHAATAKIUHE ITOT
CPaBHHMTENIPHO Jerko aoctynHbll o0bekt. Kak smano w3 puc, 7.11 a, B
paspese Toamm BhaenceHo 9 nernux nosepxHocreii. OnHako MOXHO
ONpeAeSIEHHO YTBEPXAAaTh, UTO BO3PAcT NPHAOHHKX CJAOEB K ITOMY
BPEMEHH HAMHOro npeswman 9 ner. B mose3y 31010 roBopaT CAEGRYIO-
mue daxkTH:

— IO KPaHHEH MCpEe TPHU 3arpa3HCHHHE NPOCAOWKW M3 ACBATH SB-
JNEIOTCH PE3yJbTATOM HAJNOXKEHHWS MHOFHX mnoBepxHocTe#l abasmum
PASHEIX JNICT ApPYr HaA Japyra;

~— IUIOTHOCTb JIbJa MOHOTOHHO pACTET OT MNOBEPXHOCTH K JIOXY
CHEXHHMKA, INE JOCTHraeT OuYEHb BHICOKMX 3Hauenunt (puc. 7.11 a).

Opuako panuwe, noayuennsie B 1978 r., ans pmaTMpOBKM C/IOEB
HEMPHTOAHH — ONPEACANJiaCh KOHLEHTPAUMS NhLIM B TOYKax, a Heob-
xonuM HenpepuBHBH xepH. [losromy nerom 1990 r. 6w 3an0XxeH
HOBHH mypd Bwuwe mneporo OamXe K OCH CHEXHHKA,
[lapannensno mepepiei crenke wmypda ¢ nomoumpio Koasuesoro Oypa
MU-8 (F 150 cm?d orbupasica KepH, KOTOpHi Aenwacs Ha npolH.
['panune npoObi HA3HAYANMCH TAK: JETHHH 3arpg3HEHHHIA CAO W HHU-
xenexammin Gosee umncTHit Aen A0 caeAywlued JeTHEHW NPOCAOAKH.
[Ipoba pacramnmeanace, noayueHnas soaa ¢wisrposanacs. Ha puc. 7.12
(0KA3aHa NOJYYCHHAss TakMM cnoco0oM 3MOpa KONMYECTBA NbJAM B
npobax (BCE KOIMYECTBO MH/AM OTHECCHO K JIETHEMY Ca0w). Pasnnums
¢ puc. 7.11 a obvscasiorcs uHOM Metoamkoi orbopa npob.

PesynbraTel HENOCPEACTBEHHHIX WM3MEPEHWH MOIIHOCTH, HayaThiX B
1976 r., noxasanm, yTo B paspese HNONXHO OWTH, KaK MMAMMYM, 4 ner-
HUE TIPOCIOHKH;

Homep Toam Ywncno ropossix
CBEepXy dopmupoBaHUS cnoes

1 1989 1

2 1987—1988 2

3 1978—1986 9

4 71977 ?

Taxmm o6pasom, MH HaaeXHO HACHTHOUUHDYEM TOABKO TPH
BEPXHHX M3 BOCBbMH Npocnoek. [lns naTHpOBKH HMXENEXAWHX, HAYMHAA
¢ ueTBeproit, OBNa WMCNOAB30BAHA CACAYIOWAS OSMIHPHYECKAS 3aBMCH-
MOCTb: :

I

me AH; — H3MCHEHME MOLIHOCTH CHEXHMKA 33 i-H THAPOJIOrHYECKHM

rog, M; H; ; — MOmHOCTb CHEXHHKA Ha Havano roga, m; [, —
[

HHAECKC NMONOAHHX YCJOBHM B i-M roay, paccuutaHHu#éi no dopmye:
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i x O¢ :

e X; — CyMMa OCAZKOB 32 XOIOAHHN mepuoa i-ro roaa (oxrsbpp —
Mait) no cramuum Jlegumk AGpamosa; @, — nernss Temneparypa BO3-
AyXa (HIOHb — ABrycT) NnO TOH Xe CTAHIMK; X, ¥ 0, — CPEJHAS CyMMa
OCaZKOB M HX CTAHAAPTHOE OTKJOHEHHE COOTBETCTBEHHO; O, M 0y — Te

XC CTAaTHCTHYECKHME XADAKTECPHCTHKH AJIS TECMNEPATYypH BO3AYXa.
Koppensunonnoe orwowenme sasucumocta (7.4) pasuo 0,93,

cpepnss omubka pacuwera — 0,30 m. Cesaze AH,(H; _ ;) nokasana wua
puc. 7.13. OcroBolt aas €€ MOCTPOEHHA NOCHAYXHAA YACTh NAHHBIX, HC-
NONb3OBAHHHIX paHee (cM. puc. 7.6). OuesuaHo, uTO AA% PacyeéToB NO
(7.4) meobxonum pan I, (3da Bo3aMOoXHO Oonee nNPOAC/KHTENAbHBIN
nepuox) w H, — HavanbHas BHICOTA CHEXHMKA. 3a roaW, He OXBa-

YCHHBIC METCOPOIOTMYECCKHMH M3IMEDECHMSMH Ha JjeaHuke AGpamosa
(o 1968 r.), psar X m 0 Ouap BOCCTAHOBJAEHHW IO HMX CBS3SAM C

AHim
2,0
3,08
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0,5 004
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Puc. 7.13. 3asucHMOCTE MONOBONO HIMEHEHMS
MOMHOCTH cHexmmxa AM; o1 ero cpeaHeR MOWHOCTH
HA MAYUANO MMApOROrHuecxoro roaa M - .

Hucaa y To9eK — MMACKC NOrOaHBIX yCaoamit fe
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OCcaakaM® M TeMmmneparypoit Bosayxa Ha aeanwmke ®enuenko
r, = 0,80,ry = 0,97). Pexoncrpyxkuus psaoB CaenaHa ais nepHOAA

¢ 1937 r. YncneHHBIE IKCHEPUMEHTH € TOAYYEHHHIM PSAOM HHIACKCA
fananca npu pasAMuHBX BapuasTax H, MOXA3anm NOYTH NOJHOE

OeapaziMume pPe3yabTaTOB PACUETA K HAYANIBHOMY 3HAUCHMIO MOLIHOCTH.
Pasuuua mMesia MECTO TONBKO A8 NEPBOro, pexe — H IS BTOpPOro
rona. Ilostomy B xauecrse Hy; B 1937 r. Guio npmmsito cpeanec M3

uamepeHuux B8 1977-<1989 rr. — 7,7 m.

[Mpn Takmx HCXOAHBIX AaHAWX pacuer no dopmyae (7.4) mokasan
wiexyomee:

a) npocnodixka Ne 4 — peayabrar HaoxeHns 39 rogoBhX CJIOEB
(nocneauuit m3 xoropux cnaoin 1977 r.) apyr ®a npyra;

6) HMXE JO/DKHA pACTNONATaThCd MPOC/IONKA, MOCAEAHME CJIOH KO-
ropoit orHocsitcs Kk 1937 n 1938 .

Kak BHAHO, A/MMHA METEOPONOrMYcCKHMX psacs naGmiopenu#i OKasa-
NIACh HEAOCTATOYHON AAS AATHPOBKM npocaoek ¢ 5-# n muxe. [losromy
S HX HACHTHOHKAIEH HCOONBL30BAHH MAAHHHE O KOJHYECTBE M-
AWM ANS YETHPEX BEPXHMX NPOCNOEK, KOTopwe yaasocs omosnarts. Ha
puc. 7.14 a noxka3ana 3aBMCHMOCTD KO/MYECTBA NMbUIH B ITHX FOPH3OHTAX

 Ga/me
6)
100
A 1 L1 1 W T T S——
RS e I T hd 10 ]

Puc. 7.14. 3asucumocts sarpsswennocTw cnos G or umcha
ner, 3aa xoropsie o chopmuposanca N. .

OT YACNKa ronosmx cnaoes, ux chopmuposasmmx. Ha puc. 7.14 6 Ta xe
3asucHMOCTs M3obpaxena B sorapudmuueckom macmrabe. BunyxaocTs
JMHAH CBE3W Ha puc. 7.14 @ MOXHO TPakToBaTh no-pasHomy: 1) yse-
JMYCHHEM KOJMYECTBA MBUIM B CHEXHOM MOKPOBE B MOCACAHHE roau; 2)
NPA HANOXCHHH TOJOBHX C/I0EB YacTh MBUIH BHMBIBACTCH TasoN BOAOH.
Mu ckj0HSEMCE KO BTOPOMY BapHaHTYy.
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B pesyavrare amanusa 3T0il 3aBHCHMOCTH NOUIYYEHO CACAYIOLIEC:

Hnﬁep MpOCNOMKH . . . . . 5 6 7 8
Yucno ner ee dopMupoBaHng 126 2 | 1

C yuerom ommbKH 3KCTPAnoiSuMM BO3PACT HHXKHHMX CJIOCB JICAHWYKA
k 1990 r. cocraesn 180 = 40 ner (!).

Kakosa JOCTOBEPHOCTD ITONO PE3YNLTATA, KaK OOpAsOBANMCH HHXKHHE
nerane npocnoikn? Hukakue peanbHo BooOpasuMbie NJIOXHC ANS Cymie-
CTBOBAHHS CHEXHWKA METCOYC/AOBHSl HE MOMIH OBTh NPHUYUHOA CTOJIB
CHNLHOINO craMBanuMa. Mexanuamu camoperyasuun (Hasumunc casisu (7.4)
— OOHO H3 HMX npossacHUi) DHKCHPYIOT CPEAHIOI MOIIHOCTh CHEXHMUKA
oxono 7,7 M. Ilpu xaracrpoduuecku HEONAronpuATHHIX YCIOBHSX B
oponuioM (HOPMA OCANKOB Ha J CTAaHAAPTA OTKJIOHCHWS HMXE, a HOpMa
TEMOEPAaTypH — Ha TPHM CTAHAAPTA BHuE, ueM ceityac) npu [, PABHOM

B cpeasem —O0, TOMUMHA CHEXHHMKA HOAXHA Obuti BApHUPOBATH OKOJIO
spavenns 6,5 M. 3waumr, npuunsa B apyrom — oxkono 180 ner masam
mamenmwaces (obpasosanace?) cxnaaka peaveda, B koropoh nexan (HWa-
- qan GopMHpOBATECH?) CHEXHHK. -

Mo aamuwsm pabora [50], B Hauane npowION0 BEKA B CCBCPHOM
nonymapun Habmoganuce naubonee HU3KME TCMMEpPaTypw BO3ayxa 33
nepuon ¢ 1670 r. no macrosmiee spems. ITo wecnenosanmam O. H. Co-
noMuroit m A. @. I'nmazoscxkoro, Haubosice KpPyNnHHE M XOPOwio
coxpanmBmmecs Mopenn Ha Taub-llane Takxe aaTupyorcs nepsoi no-
nosuHOM XIX B. M OTHOCHTCA K MAAOMY JNEAHMKOBOMY NCPpHOAY HWJIH KO
sTopoit ero ¢hase [28]. [Mosromy BrnionHE BEPOSTHHIM BHITSAHT CJIEAY-
omee. B mauane npouwtoro Bexa neSosbmioi neawmk B Gacceilne aex-
uuka AOpamosa CTalWaM3HpOBANCS M HAuYan OTCTYNAaTh, OCTABHMB MOUl-
HYI0 KOHEYHYI0O MOpeHy. 3a ee ycrynoM M cHOpMHPOBAICH CHEXHMK.

HUrak, HMXHAE CIOM CHEXHHKA O0pasoBaiuch B JAOHHAYCTPHANBHYIO
snoxy. B cBE3m ¢ sarps3sHeHHEM OKpyxawoweh cpean ueaecoobpasHo
NPOCACAUTD AMHAMHUKY HAKOIUIEHHS XHMHMUYCCKMX OSJIEMCHTOB B TOJUE
abaa. Xors COXpaHHOCTS IOJOBHIX CJIOEB HA CHEXHHKE OYEHb NJIOXas,
Hexoropuili amanus soamoxeH, [loapobro XuMuuEcKud COCTaB CJAOCB
omucan B coBMmecTHON pabGore ¢ O. 1. Aradonosoit, JI. B. 3aessaosoi
m B. B. HoszgpwoxunsM [B neuaru]. 3nece paccMOTPUM TOJIBKO
pesysnbTaTH AHANM3A (JIOEB HA COACPXKAHME XJIOpa.

Ha puc. 7.15 nokasama 3miopa KOHHCHTPAUMH XJ10pa no raybune
mypda. F'OpH3OHTANBHEMH NMYyHKTHPAMH C PHMCKON HyMepauMcih oTMe-
yeHH HEKOTOpHE Xapakrepuue yposuu. Tak, Bume nynkrupa |
PACTIONIOXEH CEe30HHWA cHer, B uHTepBaic I—II — upH, HuxXe — MO-
HOJIMTHHM, HENPOHHUAEMBH IS BOAH JIeA.

Kax swgHo us puc. 7.15, B oueHb crapoM W B COBPECMEHHOM C1O€
aeaa obHAPYXEHH TNOPH3OHTH MOBMWUWEHHOH KOHUcHTpauuu xaopa. Hauwm
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AAHHMNEC TIO3BOJISIOT CyAHTb O TOM, Kak ofpasoancs sepxumit. Cyas no
crpaTurpadHn TONM, 3TO, BHANMO, MPOMCXOAWIO TAK:

— B 1977 r. CHEXHMK WMEl MWHWMA/JBHHE 33 TOABN H3MepeHi
pasmepnl (ropusont Il wa puc, 7.15) u cocrosn TONBKO M3 MOHONMTHONO
/bAA, HENpOHHUAEMOro ans soasn. B TteuchHme nocneayomux 12 ner
NPOM3ONLIO YBEJAMYEHHE €r0 MONIHOCTH, XOTS TOOW C TNONOXMTCABHLIM
OasaHcOM MacChi MEPENOBAMCh C IOAAMH C OTPMIATE/IBHBM OaAaHCOM
(cm. Taba. 7.3). Ilpn srom Ha mnyn% cohopmuposanca cnoi ¢dupHa,
JICrKo mpoMavuusaembilt Bogoii. Jlerom bIIAS YacTh TanOH BOAB, CO-
ACPXAIAS PACcTBOPCHHBNA XJI0p, CTEKaJa No BOAOYNOPY, OAHAKO HEKO-
T0pas €e A0S MOBTOPHO 3amMep3asia HAa KOHTakTe. Tak NpoMCXOoamao
00OrameHUE CONSMA IPAHWYHOTO CJION, BOSMOXHO HMMENA MECTO M
copbums, OaHAKO MHTEHCHBHOCTL “3aKAUKH” COIM B ITOT CJIOH C romaMm
cnabena, vak kak 3amepammuit cnoi dupna (oxkono 10 cM B roa)
NPEBPAMACS B JIEA M CTAHOBHWJICS B CBOKO YEPEAb BONOHEMPOHHLAEMEIM,
Bonoynop noxnumancs, ero yposens B 1990 r. (nymkrup II) ma merp
soine, yem B 1977 r. Tax, ckopee Bcero, chOpPMHPOBANCE NMK KOH-
UCHTPAUMH MOHOB xsopa. Hanuuwe wmommuO# oOpaTHON CBE3H
AH;(H; _ | ) HECOMHEHHO B CKOPOM BPEMCHM TPHBEAET K MOAHOMY WIH

VACTHYHOMY HCYE3HOBEHMIO ITOro Cios (yxe K cenrsOpio 1990 r. yacrs
(pupna crasna). 3aTem, KaK TOABKO MOSBHTCH MIAIMIIEK MACCH B BMAE
(pupHA, OH BO3HHKHET BHOBD.

Hrax, obpazosaHHe rOpH3OHTa C NOBHIICHHBIM COACPXAHHEM COUTH

NPOMCXOAHMT B MPHNOBEPXHOCTHOM CJIOC B TeueHHE paaa OMaronpuSTHHX
ser. HanMune HHXHEND NMKA KOHUEHTPAUMH KOCBCHHO NOATBEPXAAET

He M
10 I

w

L [ & Puc. 7.15. Pacapeneneune no rayGuse
0 ! 2 J 4 J Came/a myppa 8 cuexumxe H. KOHUEHTPAIIHM

HoHOE xa0opa B0 gy Coy.
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rENOTE3Y O TOM, YTO HMXHHME Cnow o0pasoBaAnCh NMPH BO3HUKHOBCHHI
CHEXHHKA KaK TakoBOIO. |

B Tabn. 7.4 cpaBHMBAIOTCS COXDaHMBHIMECS NAukm ciocB ( B HE
repeane |—IIl n mHuxe yposus IV) apyr ¢ apyrom. Kak BMAHO, MHTEH:
CHBHOCTb HAKOIUICHMS B HMXHEM, ApesHem, choe B 4 (!) pasa swime
Yem 310 0ObscHNTS? B uem mama ommbKka’ ¥

Tabruya
Cpasnenne CONCPXAHME HOHOB XAOPA B COBPEMEHHOM M [PEBHEM CAOHX JibAa

Caoii Foast ¢op-{Cpenumit  |Kowuenrpa- {Boamocts |3anac xno- |Cxopocrs
MHpOBaHMs |BOBpacT, IMS WMOHOB, |XOOHKHM, A |pa, Mr HaKon e~
uncro ner |mr/a uua, mr/r

Bepxuui 1978—1989 6 2,02 30,6 61,8 5.2
Hyowuuh 1807—1810 180 = 40 2,24 38,1 85,3 21,3
Hormycram:

3) MM OWMGAMCH B KOMHMECTBE JET, 33 KOTOpHE CPOPMMPOBAAE

ApeBHMEt Caoi. B camoMm faesie, B€ CaMBIE HHXHHME NPOCIOHKH MJIOX(
PaaTMYMMB B paspese, Toraa, TPakTys CJIOH HHXE MmMEecTod NpoCyIOHKI
KaK OAMH, N0 3aBMCAMOCTH Ha pwuc. 7.14 onpepenseM, 4To Ol
chopmumposanca 3a 9 ner. Ho » npu o1oM JZONymeEHHH NOAydaeTcsd, WM
cKopocTs HakomeHus xjopa 180 ner masag mourw B 2 pasa BHUE, YEN
mﬁmi
6) npM BOIHMKHOBEHMM CHEXHHMKA Jb000PA3OBAHME NPOHCXOMMN
HHAYE, yYeMm ceiuac. Tannie BOAW, HE 3aMmepsas, MHOIO
GUABTPOBANKCH CKBO3b MAJIOMOMIHBLIN CHEXHMK. TakMM myTeM, BO3MOX:
HO, ¥ npomsouwno oboramenue neasHod pewerkd consmu. OnHaxo mne
mabmonennam B Gacceline nemuuxka AbGpamosa, B OCHOBaHMH J1IOOOI
CHEXHHKA, CyMEBIIErO MEpeneToBaTsh, B TOT Xe roa obpasyercs BOAO
HENpORHNaemMoe neasHoe sapo. Taxum obpasom oTnagaer w
NpHYHHA,
He Gymem nenath Aaseko MAYIUME BHBOAN OTHOCHTEIBHO AHHAMMWKI
3arpasHAOMmMMUX BEmECTB, TAK KAaK IT0 BHXOAMT 34 PAMKH NAHHOK
, 3necr HaM XOTEJOCh NOKAa3aTh, Kakue OoraThié BO3MOXHOCTE
IS HCCAENOBAHMN SKOJOTHYECKOTD TUIAHA OTKPHBACT H3YUCHHC JIEAOBOIX
xepua. Onxmaxo meroauka orbopa npob, o6vexTH, cnocobm HH:
TepnperaumMy AaHHBX eme TpeOywoT pasapaboTkm, NOITOMY MNOJAY4YCHHB
AN MHOTOJIETHENO CHEXHMKA PpE3yaAbTaTH HAN0 paccMaTpusaTth Kal
NPEABAPUTE/ILHHE, OPHEHTHPOBOYHHE.



I'JIABA 8

PEKOHCTPYKHI U NPEXHENO OJIEAEHEHUSA
BEPXHEN YACTH BACCEUHA p. KOKCY

Ecau onu conu mebs axeyom, mo aedv Ovinu
ODBAGREND AXCYAMU NOCAAGNRuKU Oo meba,
KOMOpLe Npox U ¢ ACHOIMU INAMENURMU,
U € KHuZAMU, U C NUCONUEM OCOEUYIIOUM.

Kopau

EnuxcrBeHHass w3BecTHAs HaM paboTa, NOCBAUICHHAS APEBHEMY OJe-
acucnunio Gaccedina p. Kokcy, npunamnexur B. @, Cycnosy [132]. B
HEH pcub HAET O cHTyauuw npu Martumnckom osicacHenus. K coxane-
HHIO, aBTOP HE ONHCaA METOAWKY, TNO3BOJAHBIIVIO NOJAYMHTH
(IPUBCACHHYI0 MM NETanbHYI0 cxemy Owjoro oneicHenus. Mm xe cae-
JAJTH MIONMBITKY BOCCTAHOBHTL PAIMCpHl JIeAHMKA AOpaMoBa M OiCACHCHUS
BCPXHEH 4YACTH NONHHB, KOTOPHE OHH MMCIH, OYCBHMIHO, B CCPCAMHE
NPoOULIONo BEKa.

8.1. PekoHCTpYKuMs MOPHOMETPHHECKHX XapaKTepPUCTHK
A3bIKa JAeHHKA

B ocHoBy aroit paGoru [11] sersM pe3ynbTaThl aHANM3a W CONOCTAB-
AcHug onucaHvi acanuka 8 1895, 1912, 1928 rr. [14, 79, 80], ma-
repuasios aspodoroceemok 1954, 1957, 1967 rr., a rakxe pe3yasTaTos
WHCTPYMEHTANLHNX HalmogeHHit HA NEAHMKE M B €10 OKPECTHOCTSX.

ocne moasuxkkK 1973 r. neaHnK OCTABW, YETKHME CAEAW CBOEIO MakK-
CHMANILHOTO TIPOABHXCHUA. Tpu aHANOrMYHBIX KOHTYPa NPOCACKHBAIOTCH
ua Gopry AONMHB, HAA COBPEMEHHBM YpPOBHEM acAHMKA. OHM 3aMbiKa-
0TCS B nmoMMe p. KOKCy HMXE %3BKa HA CBOH KOHEYHBIC MOpCHW (pHC.
0.4, 8.1) u xopowo nemmdpupyiorca wa APC. Dty CIcAN NPEXHHUX
NOJIOXEHHH JICAHHKA MO3BOJAHAM HAM BOCCTAHOBMTH ero Oplinie pasMeps
H OUECHHTDP COKpALUEHHE S3BIKOBOM YaCTH.

Onpenenenue BPEMEHH M NPOCTPAHCTBEHHONO MOAOXKEHHS KOHLA A3bi-
Ka Ownsio BHOOAHEHO caeaywuwum obpasom, Cuxavana Ouam
NPOAHANHIUPOBAHN MATEPHANH PAJIMOJIOKALMOHHONO 30HAMPOBAHHMA, Je-
TANbHEX TAXCOMETPUHECKHX CBEMOK COBPEMEHHONO NOJIOXCHMS S3BIKA
NCAHUKA H NPEXHHX €ro rpaHHLl, HUBEAWPOBAHHY NONEPEYHHIX
npoduieh NOBEPXHOCTH NEAHHWKA, a4 TAKXE MPWICTAlOWICH K %3HKY JO-
nunnt (puc. 8.1, 8.2). Hexoropbie TPyAHOCTH BO3HMKIH NpPH BOCCTAHOB-
NCHAM NPEXHUX OOKOBBIX KOMTYPOB S3WIKA JIEAHMKA HA YYACTKE JIEBOrO
fopra, rme HMEETCS MHTEHCHBHAS JIABMHHAA ACATEABHOCTH. 3AECh KOH-
Typsl BoccTaHoBiaeHn no ADC. B pesyastare arux pabor yaanoce mo-
BOJIBHO HAJACAKHO MOCTPOHTb MPEXHUE H COBPEMCHHBIC TPAHMILK S3HKA
W NONEPEYHHE CEYCHHSA, HCMOCPCACTBEHHO H3MCPEHHBE M BOCCTAHOBJICH-
HBi€ nad cTBopoB a—¢2, 1, 2 (puc. 8.1 u 8.2). |
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Puc. 8.1. Cospemennnie w npexHne npaHmuubl A36IKa JEAHMKE.
| — QaxTuueckue rpaHMIb, HMIMEPEHHBIE WHCTPYMEHTANBHO M
mwmumomm;l—mpemrﬁumﬂ—
npoiib, HA KOTOPOM NPOBOAMTCH HMBEAMPOBKA; 4 — pacueTHas “ |
daxtuveckas ammamTyaa xonefammit xoHUA NeRHMKA. i

|

3arem GbuUTH PacCUMTAHB AATH OOpA30BaAHMS PEKOHCTPYMPOBAHHBIX KOH-
Typos. [lara, X KOTOpO# MOXHO OTHecTH Gnmxaiumii x yposmio 1970 r.
BOCCTAHOBJICHHHMN KOHTYp, Onpeaeasiace mno caeayioule# cxeme. bwut
NPOM3BENCH NOCAENOBATEAbHNN PacyeT CTauBaHuMs €108 abaa Ah Ha 1-m
npodune or yposas Gmmxaimero x 1970 r. BOCCTAHOBAEHHOTO KOHTYpa A0
ypoBHs 1970 r., Tak Kak 310 Obi1 cambifi HHU3KMI YpOBEHb HAa ITOM
npopuse nepen nogsuxkoi 1973 r. Kontyp rpannu s3mka neannka 1970
r. MOVIyYeH WHCTPYMEHTaMbHO, a avaan3 AQC nokasaa, YTo OT yKasaH-
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HOIO KOHTYPAa JCHHMK OTCTYnAh miasHo, 6e3 noasHXek. 3Has TOMHIHHY
nbaa B oHcrpynposanaoM ceueHwn (120 m) or yposas 1970 r. mo
yPOBHS IWENo XK HEMY BOCCTAHOB/IEHHONO KOHTYPA W MPHHSB NOHH-
XEHME TMOBEPXHOCTH JIEAHHKA 33 nepuoR Af JAMHENHBIM, ONPCAC/THM
CpemHIon abCoMIOTHYIO BHICOTY 3TOr0 Y4acTka jgennnka (kM) no cdopmyse

g = 2 ;I("). @)

me z (f,) — aGCcomoOTHAs BHCOTA MOBEPXHOCTH JICAHWKA Ha mpodmuie, B

TOUKE MEPeCceueHNUs C OCeBOH NWHMEH JeaHWKa B roa o0pasoBaHMs KOH-
rypa (t); z(f,) — abcomorHas BHCOTA /IOXA, €CAM JiEA TOJHOCTHIO

CTASUI, WAM JIEIHHKA B CCYCHWHM, KOTAA OH JOCTHI MMHHMANBHOW OTMET-
KH; f, — COOTBETCTBYIOLUMH TOA.

L B e S

100 300 500 700 500 LpM

Puc. 8.2. Pexoucrpyuposaunsie (/) v daxruueckue (2) ceueHus NEIHHKA B PAITHY-

Huie roasl no nepsoMy (a) u eropomy (6) nonepesHbIM aM.
z — abcomoTHAs BhicoTa, L, — rOpMIONTA/IbHOE Mponoxewwe, 3 — Mpoduas NOXA.

3uas cpeanerofaosyw abasuMio AbAa B PA3NMUYHBIX BHICOTHBIX 30HAX
(cM. ™asy 3), MOXHO pacCuMTaTh NpMMEpHHH mepuoa abnsuum ITOrO

KOJTHYECTBA J1bJIa HA JAAHHON BHCOTE:

At = Ah/ab,
me Af — npubausnrenvhui nepuon abasumm AbAa; Ak — MOWHOCTH
crasBwero cios, M; ab — cpenneronosas abasuus asaa (M/rop) mo
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Habmonenuam Ha Beicote z (A7), Ilpubnnsurenvumit nepuon abasuuu
oKasaica pasHEM 29 rogam, -

CpaBunBas CpefHIOI 32 YKA3aHHBINA nepuon W 3a mepuon wabmome-
auii (1968—1983 rr.) nermioio TemnepaTypy Bosayxa (cM. miaBy 2), Mbi
MOYYHJIH, 4YTO nocaeanss oka3zanace Ha 0,3 °C pwme. YTouHeHHBIN
NEPUOA CTAMBAHMA C y4YETOM 3TOH monpasku cocrasun 32 roaa.

Mu paccunraim Af Ge3s yuera M3MEHEHHS BHICOTH MOBEPXHOCTH JEH-
HHKA 34 CYEeT NpUTOKAa Jbaa ceepxy (¢). Tenepb OLECHUM BEAHYHHY C
H HA CKOJbKO 33 CUET MNPHTOKA JipAa VIAAHHHTCHE nepuoa Al
Habmonenns, Bunonnennsnie nocae noasuxku 1973 r., no3soasor oue-
HHTb C Ha paccMatTpuBaeMeix Hamu l-m w 2-m npodmaax. [lpurox
PACCYMTHBAICA KAK PA3HOCTh MEXAY CJOCM crassiiero snaa 3a 1974—
1984 rr. m ROHMXEHMECM MOBEPXHOCTH HA TOM X& npodwie 3a TOT XeE
nepuon. Okasanoce, yro Ha l1-m npodwie NPUTOKA Jbja NPAKTHYECKH
HET, a8 HA 2-M OH NPUBOAUT K H3MEHEHWIO YPOBHS MOBEPXHOCTH JIEAHWKA
#a 0,5 m/rop. Cunras B nepsomM npubiMXeHuM M3IMCHEHHE JTON BEJIH-
YHHH H3 HAHHOM YYACTKE JIMHCHHBIM IO MEpPE yAANECHHA OT KOHIA S3bi-
K3, MOXHO OLEHHTL NMPUTOK JbAa Ha 1-M npodmre. Ha moment f, mowm-

HOCTh JIbAA HA HEM TaKas Xe€, Kak M Ha 2-m npodpune B 1984 r,
(rabr. 8.1) w ynanenwe nmepeoro npoHAS OT KOHCUHOW MOPEHH 7, T0Aa

TAKOE Xe, Kak nroporo npodwnns or xoHeunoi mopenmt 1973 r. Caeno-
BATC/IbHO, MPHUTOK JBAA 33 nepuHon Af MOXHO NPUHSTE PABHBIM NPHTOKY
HA 2-m npodune 33 nmepuon 1974—1984 rr. Yuurwsas, uto C yMEHb-
MICHUEM TOMIMHB AbA3 3a cuer abnsuuu npuTok Jjsaa Oyaer yMmeHb-
marecs [139] m BenuuuHA €ro HEe OKAXET CYMIECTBEHHONO BAMMHHUSA HA
Af, MBl NDDHHSAK, YTO MPUTOK 33 S5TOT NEPHOIN M3MCHHJA BHICOTY MO-
BEPXHOCTH Ha ¢ (Af)/2, T. €. 33 CYET MPHUTOKA B MEPHOA Al MOCTYRMI
cnoi abaa, pasHmit 8 M. O1a nonpaska yaniueuna uckommilt nepuon Ao
34 ner, cneposarenbHO, OOPAa3OBAHME KOHTYPA MOXHO TPUMEDHO fa-
Tupoeats 1936 r.

Tabauya 8.1
JAHHBIEC 0 MAKCHMARbLHBIX MOHHOCTEX (M) M CTaMBAHHH JbAA
Ha cevennax geauuxa Abpamosa
: PacueTHme
Ceuenne 1850 r. 1900 r. 1936 r. 1937 r. 1984 . [ARTM TN
. . BAHHY JbJA
| HA CEYEeHHUM
a 140 80 0 0 0 1981, 1918
6 160 130 0 0 0 1921
a 160 130 90 0 0 1932, 1956
2 180 160 120 i) 0 1963
1 190 170 150 100 50 1995
2 220 200 180 150 120

IMpumeuanue, [lepras mara (8 nocnenwedt rpade) — MOMEHT CTamBaHng JibJa Ha
JAHHOM CEYCHHH, BTOPAS — MOMEHT CTAMBAHHE NBJA HA JAHHOM CEYeHHH, nocCTynusuien
B PEIYALTATE CACAYIOWIEND NPOABMIKEHHE NEIHHMKA.
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Anamuz marepuanos ADC 1956 r. mo3BOMUT OLUEHATD B CCYEHMM 6 (puc.
8.1) TOUHOCTH pacyeToB IO ITOM CXeMe: KOHEH $3MKA HAXONWICS B ITOM
rony Ha paccrostiuu 50 M or sroro ceuenms. 3Has 1, (1936 r.) m cumras

¢ B JQHHOM CEUCHHM DABHBIM HYJO, paccunTaeM f, ={ - Af. Bemmunny

At Haugem no ypasHenmio (8.1), NOACTABME B HENr0 3HAUCHHS, COOTRET-
cTByiomue ceuenuio 6: Ak =90 M, ab Ha shicote z (Ah) — 4,6 m/ron,
z(Af) = 3,645 km. Paccuuta Af, nosyumm {, = 1956 r., 1. €. aen

B JAHHOM CCYCHHH MNOJXKEH C(TadTh WMEHHO B 3TOM roay. YuYuTHIBad,
4T0 ¢ 1936 r., cornacHo pacueram, JAENHMK TEPS MOLIHOCTb M OTCTYMMA
or Mopeunt 1936 r. va 100 M, a B nocaenyowmii nepuon 1954—1967
rr., cornacHo ADC 1954, 1956 u 1967 rr., akTuBHO OTCTYNan co cpen-
HEH CXOPOCTBIO OKO0 S0 M/rom, MOXHO cumMTaTth, yYTe owMbKa HAWMX
PacYeTOB NpH TIPHHSATHIX JONYUEHUAX JEXHT B npeaerax +(2—3) ner.

lon ofpasoranms XOHTYPA, PachONIOKEHHOTO €lle AATbIIE OT JEAHMKA,
onpeaensica caeayomux obpasom. Cornacro [14], neanux 8 1912 r. 101m-
KO Hayajn OrcTynarb OT CBOeH KOHeyHo# wmopeHn. CiaenoBatesibHO, OH
IO 3TON0 TOAa TEPSJ MOUWHOCTL M TO AHAIOTMHM € OTCTYNMAHMEM MOCIE
noneuxk# 1973 r. MOXHO NpeanoaOXuTH, YTO 3Ta MOpeHa chopmupo-
Banace 3a 10—15 ner no 1912 r., a Havano orcrynanms or Hee OpH-
EHTHPOBOYHO OTHECTH K 1900 r., uro coracyercs ¢ HMEIOUIMMMCH CBe-
ACHHAMH O Hauane orcrynauus neguuxos Cpeaneit Asuum B Hauane XX B.
[129, 60 u np.]. Xors Ti paHHBIe OTHOCATCS K DAHOHAM, NANEKUM OT
nepuuka A6paMoBa, HO CHHXPOHHOCTb 3HAUMTEALHHX KOJACOARMN KIu-
MaTa H PasMEpoB NEAHWKOB Ha teppuropun Cpenmeidt A3um He BHI3LIBAET
CoMHEeHMH (Hanpumep, [32]).

O ToM, uro sexwuk orcrynan ¢ 1912 r., CBMAECTENBCTBYIOT ORMCAHHE
# ¢ororpadns B. Y. Kyswmnosa, nocernsmero ero 8 3toM roay [79].
Cyns no mum, nemHMK Haxoauncs B rayGoKoil CTaaMM OTCTYNAHHMSA: €10
A3HK 3aMOPCHEH, MMOJOr, KPyToit 100, XapakTepHbiii His AKTHBHBIX Jied-
HHKOB, OTCYTCTBYET, KOHEl, #3biKa onmyckaercs npsmo B p. Kokcy, n6mm-
3H HE BHJIHO HMKAKOM KOHEuHOM MopeHH. MTak, seaHuMk oTcTynasa npm-
6mmaurensio ¢ 1900 mo 1936 r.

Camuifi nanbhuit KOHTYP MOXHO oTHecTH K cepenmue XIX B., Koraa
8 Cpenseit Asun Hauanoch GHICTPOE OTCTYNAHWE JCAHMKOB OT CHOPMH-
POBLHHBIX HMH K 3TOMY MOMEHTY CraauanbHeX Moped [129, 60 u ap.].
 Ins onpenenenns par crausanus Jbga (oM. Tabn. 8.1) mna Beex ce-
HEHHMH KAXOMO BOCCTAHOBJICHHOIO KOHTYPA ObLTH BHINOIHEHB AHATOMMYHHE

CTHl MpPH JONYIUECHHMM, YTO CPEAHAd JIETHSS TEMNEpaTypa, PacCuUMTaH-

3a 50 ser, Gbina AN BCEX PACUCTHHIX MCPHOAOB HEH3MEHHON, a cpea-
HAS CyMMa OCaAKOB MCHSJIACh HE3HAUMTEAbHO, PaccuMTaHHbie 119 CeuYeHMI
BEJIHYMHBE CTauBanus nbaa 3a 1850—1900 rr. u 1900—1936 rr. nossonwm
OLICHUTL OTCTYNAHME H ONPCACANTbD NOJOXEHHE KOHUA %3bika B 1900
1936 rr. (cm. puc. 8.1 u Taba. 8.1). Okasanock, Y10 OTCTYMNAHKE 32 NECPBHIH
H3 ITHMX nepnogoB cocrasmao 810 m, a 3a sropoit — 860 M. IMpoasuxenne
XC JICOHUKA BNCPCA BHYTPH 3Tux nepuoaos — 380 m B oboux cayuasx.
Taxolt pexum W3MCHEHMs NOAOXEHMS A3bIKA MOATBEepXKAaercs dakTHue-
CKOM KaptuHoOM, Habnonaemoit npu orcrynanmu ¢ 1936 no 1970 r. u
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nocaenosasmeil 3arem noasmxkoi. OaHako B 3TOT NMEPHOA OTCTYNAHUE
6o Gonee amaumrensuuiM. MTak, Ham ypanoch noayuuth gatel obpa-
30BAHHMA KOHTYPOB, HATH CTAMBAHHA JIbJd B PA3/IMUHHX CCUCHHAX B pa3-
NAMHHE NEPHOMN.

Chnenyomuit 3ran — pacyer H3MCHEHWH MOpQOMCTDHYECKHX Napa-
METPOB S3LIKA JiEAHWKA., PAacueTH BHRNOJHANMCE NPU CACAYIOUWMX AONY-
DCHHAX: :

1) cxkopocTs ABMXeHEMS JabAa (B NPOHLIOM M HACTOsWEM) yOmBaer
K KOHIY JIEIHHKA AHHECHHO, a rPagMEHT CKOPOCTH OCTAETCH MOCTOSAHHBIM
BO Bpemenn. B pacuerax, B cooTsercTBMM ¢ HaOmonemmsamu, Obi1 npu-
HYT cpenuuii rpaguent or 2-r0 npoduins K KOHUY JICAHHKA, PABHBHIN
0,015 m/ron/m. Tak kak ckOpOCTh HA KOHUE JIEAHHMKA PABHA HYAIO, TO
YeM JaJbllie pacnoioxeH 2-i npoduib, TéM BHIIE HA HCM CKOPOCTH;

2) BMEIMAONIEE JIOXKE — HLHHCUIHSS AOAMHA — He TpaHchopMmupo-
BAHA MOCIE OTCTYNAHMS JEAHMKA, a CJIOH JIEAHMKOBOIO BhiNaXWBAHHA
npeHe0pexXuMO MaJi N0 CPABHCHHIO C TOJIMMHON NEXHUKA.

Pesyaprath pacueros (rabn. 8.2) cBMACTEABCTBYIOT O TOM, YTO HO-
OBAXKE JISAHWKA NPEAmecTsoBano ero Omicrpoe orcryminune; tak, ¢ 1967
no 1970 r. on orcrynma Ha 290 m nau wa 97 m/roa. Caeayer OTMETHTS,
qT0 mocae 3asepmeHus noasuxkn 1973 r. B nocaeayoomme Tpd roaa
Habmopanoch pacniacTHBaHME Nbaa B (DPOHTANBHOW YACTH SA3BIKA M
mams B 1977 r. mavanoce ero orcrymiesue. B ceaan ¢ aruM HeoOxoammo
OTMETHTH HEKOTOPOE BO3pactaHue miomagu (poHTanbHONH 4acTH A3BIKA
¢ 1973 mo 1974 r. (ra 8.2), onnHako o0BemM nbAa 3a 3TOT nepuoy
coxpatwica Ha 8,4 man »o. K 1984 r. crasno 70 % or 120 min. ™
Aena, seHeceHHHX K 1973 r. B 30y Huxe 2-ro npoduas (raba. 8.2).

; Tabauya 8.2
HMamenenne mopdomerpuueckux nokasavesiel neannka Abpawora

I'onm Makcu- Hamenenne |Cpeansas [Lwowaags |Mamenenne |[Cpennss
MATLHAS ANHEHB 93bi- |CKOPOCTS A3bIKA MIOWAAH  |CKOpOCTR
ATMHA a3ei-l1ka AL, M |wamesenus [Huxe 2-r0 [93wika AS, |MaMenenus
K& HHXKe AL, m/ron npmbunni x 10°, w® |AS, x 10°
2-r0 : :FD' x IOS. M szmn
1850 3900 3.3
- 490 - 12 - 5.7 - 0,14
1900 ' 3410 25,6
' - 410 - 12 - 4.8 - 0,13
1936 3000 20,7
: - 740 - 24 - 8.4 - 027
1967 2260 12,3
- 290 - 97 - 23 - 0,77
1970 1970 10,0
+ 300 + 100 +. 3.5 + 1,83
1973 2270 15,5
+ 10 | + 10 + 0,07 + 0,07
1974 - 2280 15,6
: - 170 - 17 - 2,6 - 0,26
1984 2110 13,0
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K 1970 r., cornacko uamepenusm [95] u pacueram (rabn. 8.3), nao-
[Haae MNOMEPEeYHONo CeYeHMA NEAHHKA HA &-—u anpodune ROCTHrIA MHHH-
MAIBHOTO 3HAYECHHE — okono 17 teic. M° a Ha 2-m nmpodune B Ivor
MOMCHT BO3poCia Ha 45 THC. M° mo cpasuesuio ¢ 1967 r., T. e.
AKTHBH3AUMS neaunKa Havanace no 1970 r. Carexyer ormerurts, uto
BCEro C cepenausnt XIX B, ACAMMK yTpaTW/ B 30HE HUXE 2-I0 NPO-
bung 630 mun. m® asma (oM. Tabn. 8.2). |

Taﬁmﬁar 8.3
HiuencHNe MOPHOMETPHYECKHX M HEKOTOPHX PEXHMHBMX
XAPAKTEPHCTHK AILIKA JeIHHKA
Ion Iromans V m/ron AW , 0, -
BONEPEYHOND CeuYeHus 10% o/ x 10° u’fmn
1-1h 2-h -3 2-# l 1-# 34
|_ npoduns | npoduss | npodwun | npodim npodivie | npodium
1850 186600 198 500 (34) (51) 6.3 10,1
— 4 -
1900 158800 172 400 v1)) " (44) 5 4,3 7.6
1936 121500 146 700 1) (38) i 2,6 5.6
-1
1967 22500 57 300 6 27 0,1 1,5
+ 9
1970 17 000 102 Q0O 20 53 o 0,3 5.4
+
1973 75800 112800 200 244 : 15.2 27.5
1974 67000 113 500 27 20 . 1,8 23
1984 30 500 81 800 5 8 0,1 0,6

[pumecuauue. B rpade roposeix ckopocTedt B CKOGKAX MPUBERCHSB! PACCUMTANNHLIE
AHBYECHHE. :

Wtak, marepuansl MHOIONETHHX IISIMONOTHYCCKHX ¥ METEOPOJIOrH-
ueckux HabmoneHwd Ha neHuke AGPamMOBa MO3BONMJIM NPHGAMINTENBHO
PCKOHCTPYHPOBATh HEKOTOPHE MOPHOMETPHUECKHE NMOKAZATENH A3BKOBOM
HACTH JN€AHMKA 33 nepuoa ¢ cepeauunt XIX B. no Hammx nueit.

8.2. PexoHcTpyxuus Pa3sMepos OneAeHeHUS

Onenenenue Bepxue#t uacru Gaccefima p. Kokcy nokasamo Ha
puc. 1.1. Hanomaum, B Hacrosmee EpEMS 3M€Ch MMEeTCs 20 nepuu-
kOB € CymmaproW mromansio 40,7 xm”. [Nonmraemcs paccuMTars, Ka-
kumM ObUIO onexeHenme, Koraa KoHew neamuka A6pamosa Jexan Ha
80 M Huxe, ueM cediuac, KAk IT0 NMOKA33aHO B NpEaNAyIueM pasaene.

Meroiuka pacueros moapoGso manoxena B pabore [42], 3mecs xe
HATOMHHM TOJILKO €€ CyTh. B xauecrse mepm oneneHenus Mu NPUHITH
"MHTCHCHBHOCTb OJICACHEHHS”, PABHYI0 OTHOWIEHHIO RAOWANN OJCIcHE-
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Hug F, K pauHe TOH 4acTH OKAHMJISOILENO rpebusg, xoropas pacnono-
XE€HA BHmIE cpenHell BHcoTH (npHOBOH MMHMA Ly

Ry = F /L

Amanornusmi#i moxasaresb Onl mpemnoxen B pabore [95], oasako
ram Opanace mimHa Beero okafimagiomero rpebus. Ouanueckuil CMHICH
70l BEJIMMMHBN TAKOB: WIMPMHA TOJIOCH JibAA BAONL Beelt BHOpaHHOH
yacTa rpebHs, €cAM NIOmaAb JEAHWKOB PABHOMEPHO ,pa3Ma3aTth

BAOJIb HEE.
Taxoil xe npAMEp MOXHO BBECTH H UId YHCIA JEAHMKOB N

M¢ = H.J’Lw

B xauvecTBe apryMeHTa BO3bMEM uacTs Tuiomamm Oaccefima, pa 10-
noXeHHyl0 Bume (upHOBO# AuHAM Fg, HO TAKXC HOPMHPOBAHHYIO IiC

Ltb:
Bd, = Fd,/ L¢

@usmueckuli CMBCA TOH BEHYMHH aHAJOTHYEH Ry, HO B OTHOLIE-

B F¢, a e F,. _ .
Cnenyer yxasaTb Ha HEKOTOpHE OOCTOSTENBLCTBA, BJIHMAIOMME HA BE

JuyARd R, M n B:
— IMHA vacTH rpefus Ly SBASIETCS OTYACTH YCJOBHOH BEAWYHHOM

B HEE BKJIOUAIOTCH TOVIBKO YYACTKH Okaimasiomero rpebHs, HO HE NpW
HAMAIOTCH BO BHMMAHME T€, KOTOpHIE pacnosaralorcs BHYTPH YHYaCTKE
T. €. rpefHE OTPOroB, €C/M AaXe OHM MPEBHINAKT (PHPHOBYIO JHHHIO
Yuer nocnaeaHMX NPHBOAMT K CYIIECTBEHHOH 3aBHCHMOCTH PE3YyJ/bTaTo

OT MCTIONB3YEMNX KapT; |
— CpefHss BHCOTA (PUPHOBOW JNHHAH Zg ABASECTCH BCJIHUMHON B HE

KOTOpOM Mepe cayyaiinoil, ocofeHHO npH MaJOM YHCIE JIEAHWKOB
Y4acTKe;

— OYEBMAHO, ¢ YMEHbIICHHEM Pa3MEpOB YYaCTKOB, /ISl KOTOPHIX BB
YHCAYIOTCS YKAa3aHHBE NapaMeTphl, HA3BAHHHE NPHYMHB NOKHH YBE

JIMYHABATE NOTPEIIHOCTD BHUUCICHHHA,
— B Gojiee MO3AHMX BAPMAHTAX METONMKHM B KAYecTBE BHICOTHOH rpa

HANN [OPUAAMANAch HE BEIMUWHA Z;, BHUHCICHHAs Kak cpeaHss A
BCEX JIGAHWUKOB Y4acTka, a ,MIPHBEJCHHAd BHCOTA” (hnpHOBOA JNMHHE
npepioxennas M. B. Cesepckum [127]. Oanaxo B Hamem cryuyae, KOTZ

TaBHHA JIGARUK uMeeT OONbIUYIO TUIOWAAb, ITH NOKA3ATE/IM pPaBHbI.
3aBuCHMOCTD, CBA3BBaIOWIAs Ry W By, MMCET BHA:
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Ry = 1,2034] - 0,428, - 8.2)

Cpennee kBagpaTHUYECKOE OTKJIOHCHHE MCTHHHMX 3HAMCHHN Rd, or
BHYHCACHHEX Sy pasuo 0,40 npu cpeaneM KBAaApATHYECKOM OTKJAOHEHHH
or cpepuero o, = 0,68. Takum obpasom, Sp/o, = 0,68, xoadpuuu-
CHT Koppensuuna paeen 0,73.

Kak nmokaszano B [32], uucno nepHMkos HA eJMHHUY AAMHB rpebHs
AOJIXHO C YBC/IHMECHHEM B¢ CHAvana BO3pacTaTth OT HYJS A0 HEKOTOPONO

MaKCHMYMA3, a 3aTeM yMmeHbwaThcs. Onuako Gonsmol pasbpoc Touek Ha
3aBHCHMOCTH My, (B;) He mossonseT nonyuuTs ypasHenuwe tuna (8.2),
W Mul npuHsuin My = 0,80 npa cpeaHeMm KBaapaTHMECKOM OTKJIOHCHHHM
ITH et 0,26-

Hrak, nopsaok pacueros TAaKOB:

— Ang BHOPAHHOIO y4YacTKa CTPOMTCS runcorpadmMueckas KpuBas
F(z), ne F — nnomiane yvyacrka BHINE TOPH3OHTANH Z. AHAJOTHYHO
CTPOMTCH 3aBHCHMOCTbL L (z), rae L — p[AWHA YacTH OKAHMASIOUIErO
rpebHS, pacnoOXEHHON BHWIIE Z;

— NO KpuBoH F (z) HAXOAMTCS NJIOWMEAAL YYACTKA, PaCIOVIOXEHHAS
BHIIE Zy — F¢. Tak xe onpenensercs Ld:* a 3areM Hdr = Fd!”‘da;

— PpacCUMTHBACTCH Rdi no 3asucuMmoctH (8.2), 3arem, 3Has

Lg» — F,, rae CHMBON ~ O3HAYAET PACCUMTAHHYIO BeaMuuMHy. 3uag,

4TO Md) = 0,80, saxonum N,

lMoayyennne Takum oOpasom pe3yabratei MOryT OnTb YTOMHEHH.
[omycTnM, uT0 OTKAOHEHHE Ry wawero yyactka or sasucumoctu (8.2)

BH3IBAHO KAKMMHM-TO MHAMBHAYANbHHMH oco0eHHOCTSMH penseda, MHK-
poxnumata W ap. Torma MOXHO NPEANONOXHTB, YTO NpH HebOABIHX
HIMCHCHHSX KJMMAaTa 3TH oCoOCHHOCTH coxpaHsorcs. CraemosarenbHo,
orHomeHus F,/F, = k u N/N = k, — HEKOTOpHE KOHCTaHTH, Xa-

PAKTEPHIYIOIWE 3Ty MHAWBHAYANBHOCTh, Takum obpaszoM, ecim Mm HaN-
A€M HMX NO NAHHHIM O COBPEMCHHOM OJICACHCHHH, TO MOXEM YTOYHHTH
PACCYHTAHHHE 3HAYCHHS TUTOLIAAM W YMCIA JIEAHHKOB,

Hakoneu, ¢ momoupio npocroii opmyan [90] vV, = 0,05. fi/N

MOXHO HaWTH W npulausuTeNsHHN CymMmapHm? ofmeM AnIa, COCPEnoTO-
YEHHOIO B JIEAHMKaX.

Bepremcs k mamemy yuacrky. Buime 610 Cxa3aHo, YTO KOHEIl Jed-
' HHK3 B CEpeAWHE Mpouwions Beka Haxoawiacs Ha 80 m mHmxe, uem ced-
uac. Ecnu wucxogmre w3 Meroga sepumH (Meron [Mapuya-BpiokHepa) on-
PEAE/ICHASE BHCOTH (pupHOBOX rpanuum [61, 166], T0, yumTniBas nocro-
SHCTBO OTMETOK BEPUIMH, H3MCHCHHE BHICOTH 24 NONXKHO ObiTh paBHO

NOJIOBHHE M3MEHCHMS BHCOTH KOHUA JCAHMKA, T. € Az = 0,04 xwm.
Cxonmyioo ouewky monxHH Aath Takxe meroms ledepa u Peitna [61].
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Puc. 8.3. Mnnmnﬂum&mﬁmpxuunmmmnm-mmm
L, paCnOAOKEHHLIC BLIUIE FOPHIONTANM I. |

31'y nebonbyl0 BenMuUMHY MB B npuMem B pacyerax. Ho, kpome
yTo0n oueam BO3MOXHBIE COCTOSHHS osiefeHeHus npu OGoaee
rxyﬁoloﬁ aen lgﬂpHOH}ﬁ rpasMilsl, pPacCYMTaceM MX euie M npn
Az¢ PaBHBIX
Ha pmuc. 33 npnmm rpaduxn 3asucumoctenn F(z) m L (z), no-
CTpocHHBE Aas BepxosbeB p. Koxcy A. C. MepkywxkuHuM ¥ No3sos-
IOWME N0 3aNAHHON BEAMYMHE Zg HaWTH Fg m L. B 1aba. 8.4 npuse-

ACHH pe3yabraTnl pacyeros. Kak BuMaHO, WHCAO JICAHMKOB B 3TOM paioHe
HEC MEHSETCH NAXC NpH CPABHHTENBLHO CYUWICCTBEHHOM NOHMXEHMH (nup-
HOBOW rpaHMmn, a IWIOmANL OneAcHEHHs W ocobenHo ero obbem npu
3TOM BO3pPacTaiOT BECHMA 3aMETHO.

Tatwuya MJ

HNTerpansine XapaxrepncTHKH oseneHesnna sepxosses p. Koxcy
NpHE PAIHYHOM NOoHMKeHMH (QWpHOBON rpanMIvL

Az, xm ] Ty KM J N T F, & l V ke’
0 4,17 20 ' 40.7 42
—0.,04 4,13 20 49.6 6,2
—0,10 4,07 20 39.3 3.8
—0,20 3,97 21 70,9 12,0

HeolxoguMo OTMETHATb, WTO COBPEMCHHAs BHICOTA Z,, NPHBEACHHAN

B Tabn. 1.1 m npmusTtas B pacuerax, nonyuesa A. C. lllerununxosniM
MeToioM KypOBCKOIO M MOITOMY OTJIHYAETCE OT HENOCPEACTBEHHO H3IME-
peuHolt Ha neaumke AGpamosa (cm. rnasm 2 m 3).
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8.3. PexoHCTPYKUMS CTPYKTYPH OJEAeHEHHS

Echu rapponoram Tpelyiorcs OOBMNO TONBKO WHTErpanbHHE Xapak-
TEPHCTHKH ONEACHCHMS PAHOHA, NOJYYCHHHWC B NpeabAyuieM pasjene,
TO TASUHHONOraM HWHTCPECHHW Oonee neranbHbie CBEACHMS: pa3MepH OT-
ACNBHBIX JIEAHWKOB, MX OPMEHTAUMM, VKJIOHHN M T. N. 3anaua 31a Chox-
Ha, HO paspaforamnas Hamm meroauka [33] no3sonseT ¢ HEKOTOPHM
npuGanxennem ee pemmts. Ilpasaa, aas 3Toro ACHCTBATENBHYIO KapTH-
HY OICACHCHHS TIPHACTCS CHIBHO CXEMATHM3MpPOBaTh. BKpaTie CyTh Me-
TOAMKH TaKOBA: KIHMMATHUYCCKME YCIOBMSA OJICACHEHMS, KaK H Npexae,
XapaKTCPH3YIOTCS ENHHCTBCHHBIM NApaMeTpoM — BHICOTON (MAM “npu-
BEACHHON BHICOTOH”) (bupHOBOI rpamuum, a oporpacduueckas 6asa one-
ACHEHWS ONPEACASETCH NOJOXCHHEM M BecoTam# rpebus, oxalmasioue-
o uccaeayemnii yyacrox. OHM 3aJa10TCH KOOPAMHATAMM TOUYEK PE3KHX
nepernbos rpebus aunbo B naawe, mubo mo Beprmkanu. EcrecTseHmo,
Kaxpas TOYKa HMEET TPH KoopauHaTel. Takum obpasoM, MW NpOCTO HeE-
CKOJIBKO CXEMaTH3HpyeM HCTUHHOC “ycTpoMcTeo” rpebueil.

PassuTue necauukoBoi cucremn OyneM OnNMCHIBATH METONOM CTATH-
CTHYECKOro moaennposanus. CnenoBaTesbHO, BCE NMPOLECCH, @ TAKXKE Xa-
PaKTEPHCTHKH JIeaAHUKOB ByayT HOCHTH CayvalHeiit XapakTep. DBOMOMMS
ONICACHEHHS BKJIIOYAET TPY OCHOBHBIX ITANA: 3apOXACHHE JICAHMKOB, HMX
POCT H camsiHve. PaccMOTpPHM, KaK 3TO YYMTHBIBACTCS B MOJENAH.

HonycTm, YTO B KaKOH-TO HAYAABLHBIT MOMEHT BpeMeHH (PHpHOBaSN
rpaHnna HaXOAMTCHE HamHONO Boiwe rpebueit rop. Ecrecrsenso, B a1oM
Cryyae oneacHeHme orcyrcrsyer. OnHAKoO IEIHHKH, KAK M3BECTHO, MOTYT
CYWECTBOBATh HA COTHH MCTPOB HHXE HA3BAHHON rpoaHMUBl, M BEpOAT-
HOCTb 3TONO BO3pacraer no mepe cOanwxenuss npusencHHol dupHOBOMH
rpanMOe W oporpadmueckoi 6asm oseaeHennd. KoauuecTBeHHO ONMCATh
3TOT MPOUECC YAANOCh € MOMOWIBI) BBHIPAXEHHS

m = 0,323 exp (2,29 (z — z,)], 8.3)

rac m = y N ~— YAQIO JICAHHKOB B BHICOTHOM HHTCpBaJIC

n
5(z) Az
Az, § — CpPEAHSS AJIMHA TOPH3OHTA/IM B JTOM MHTEDBANEC;, HHHMH CJO-
BAMM, M — YHCJIO JICAHHKOB B BHICOTHOW 30HE Az, MpUXOASICecs HA
OOMH NOMOHHMMH KHaOMETp. [lonb3ysce ITMM BHIPaXEHHEM, MOXHO pac-
CYHTaTh BEPOATHHIA NPHPOCT YKMCAA NEAHHKOB HA rpefHe, ec/iM HM3BECcTHA
€r0 BHICOTA, NMPH ONYCKaHUM (DUPHOBOWH rpPaHHLE.

Hrak, neanuk obpasosancs. Kakosm xe cro xapakrepucruxu? IMpumem
ANAS OPOCTOTH, YTO OH HMeeT GOpMYy NPIMOYIONBHHKA MAOUIALBIO

f = 0,1 xM? (usoxmmil npeaen, npunsaTuii 8 Katanore acannkos CCCP),

a ero anAmHa onpexensercs smpaxennem [ =1,897%3 1 e pasnua
0,41 xm. Bepxuss Touka sexuT Ha rpefHE M HMEET OTMETKY T

A3HMyT nponosbHOA OCH JICAHWKA 3aBHCHT OT OPHEHTAUMM HECYLIENno
ero rpebus caeaywoumm obpazom:
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3
p(Ad) = c(a4 - 34 _ 1,03. 1009(a4 - 90%), @4

90*

rae p!M} ~~ BCPOSTHOCTb OTKJOHEHMS AA OCM JEAMHKA OT HOPMAIH
K y Ha KOTOpOM OH JexuT, C — CAMHCTBEHHWN mapameTp:

C =15 10"%cos(4, + 76,2) + 3,90. 10" ¢, 8.5

3necs A, — asaMyr HOpMan®w Kk rpefmio, B STHX BHpaxeHHSX BCe

yrIN — B rpagycax.
Wrak, nMes sasucumoctu (8.4) u (8.5), moxso ans rpefueit mobGoro

HaNPaBJICHAS PACCYMTATh BEPOSTHOCTH OOpA3OBAHHMS JCAHHKOB TOH KM

HHOMW OPHEHTALHM.
Yaous seaunkos S, Kak HOBHX, TaKk M DACTYHIMX NPHMEM MOCTO-

SHHHMH N0 JUIHHE H 3aBHCHIIHMH TOJBKO OT HX miMHe. Cratucruue-
CKHH AHANM3 NOKAa3aJ, 4TO 3Ty CBS3b MOXHO ANNPOKCHMKPOBATH YpaB-
HEHHEM

tgf = L,13(0 + 2)~ %747 (8.6)

Taxum o6pasoM, 3HAS BEPXHIOI OTMETKY JEAHWKA, €10 AIMHY, a
CACROBATENBHO, YKAOH f, WM, nonmyckas AMHCHHOCTD H3MCHECHHY YACHb-
HOMO Ganamca Macch ¢ BHCOTON, MOXHO HaHTH H BHCOTY (HPHOBOI
JAHHH HA HEM:

i = 5 —%tsﬁ-

YBeNHUECHHE TUIOMARM JIEAHUKOB C NOHMXEHHWCM (DUPHOBON rpaHHIlH
ONHCHIBACTCH CACAYIONAM BHPAXCHHEM:

o

Ll A
dl¢ i- “ﬁﬂ!‘

TAC 0y — MHOXHTC/b, 3ABHACAIUHH OT COOTHOWICHAS CpeaHER pacuyeTHOMH
BHCOTH (DMPHOBOM rpaHHUN B pailloHe W Zg HA KOHKPETHOM JCAHMKE

0 npua :¢—zwal,5 KM ,

o = —;-10.405 = In(zy — 2z4)] npm 1,5};¢ - 24, 20,01 xm,
i npr zy — 24,<0,01 xm,
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IIlpn o10M ¢ApHOBAS JMEMS HA MaNHX AENHWKAX, PACTIONIOXCHHBIX
HMXC NPUBCACHHON (DUPHOBON JIMHHUM, OMYCKAETCS HAMHOTO MeENIeHHee,
YeM mnocaenussd, nocrenenHo cOmmxasce ¢ Hell, T. €. Zy — Zgy CTPE-

MHTCS K HYJI0 B COFJIACMM C TeM, uto nabmopaercs B npupone.

QopMa B naaHe BCEX JICAHHKOB aNNPOKCHMHPYETCS NPAMOYrOab-
HAKAMH, HMCIOMMMH TC X€ TJIOMAAH H JIMHB, YTO M peaabHuie Jej-
HEKH. O710, KOoHewHO, rpyfoe monymenume, HO Kak nepssfi mar oo
FOAHUTCH.

Cimsgnne JeIHMKOB NPOMCXOANT, CCIM OHH B PE3y/AbTATE POCTa WM
obpasosanua KOCHyTCs Apyr apyra. Hosmii seammk umeer takxe opmy
NPSMOYTOIBHHKA CO CACAYIOIUME NapaMeTpaMi: IJIOWAZb PABHA CyMMe
IWIOIANEA CANBIUMXCS JEAHMKOB, NIMHA — VIHHE Haubonplnero u3 HMUX,
A3HMYT NPOAOJABHOM OCH M OTMETKA BHCIICH TOYKH ONpPERSAsIOTCs Kax
CPCAHME B3BCUICHHNC BCJIMYMHB M3 COOTBETCTBYIOIMX NAPaAMETPOB WC-
XOMHHX JCAHMKOB, B IUVIAHE BEPXHSS TOYKA JEAHHKA ACXHT HA rpebue,

cpenamlt yxaoH BuuMcasercs no dopmyne (8.6).

Puc. 8.4. Ynpowennas cxema one-
Aenenus pepxosses p. Koxcy.

Iopsmok pacuera TakoB: HAYAJABHOE 3HAYCHHE Zp BanacTcd TakMM,

yroOn npuseacHHas dupHOBas AMHMsS Oha HamMHOrO Bhie Hanboabued
H3 OTMETOK rpebHs. 3areM “Mensercs xaMMar” — NOCTENeHHO 3Ta rpa-
HHNZ noHmxaercs. B xaxaom mHTepBane cayvaitisiM oOpasoM, COracHo
3akoHy pacnpenesesns (8.3), B “uenrpax sapoxnenus” [33] Bosmmkawor
HOBHC senunku. Ilpm srom paccumTHBaeTcs, Xakywo uactb rpebus ne-
PCKPHBAIOT 9TH M CYUWIECTBOBABIIME PAHEEC NEGAHMKM, BKIIOYAS Pacniosio-
XCHHHIC HA HEH “UEHTDPH 3apOXICHMS” M3 JaNbHEHIUAX PACuETOB.
“Crapue” nefHuKA yBENMUMBAKOTCS B PasMepax, MPH CONMPHKOCHOBCHHM
C COCEONHMMH CJMBAIOTCH.
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B xaxpoM mHTEpBANE DPAaCCUMTHBAIOTCS NAPAMETPH JACIHHKOBOH CH-
CTEMH: IJIOANAL OJICACHEHHUS, YMC/IC JIEAHUKOB, MX pPACNpPENCACHMC MO
pasmepaM. I3TH XAPaKTCPHCTHKM CAYXAT ,UIS CPABHCHUS PDE3yJBTATOB
MOACAHPOBAHNAS C MCTHHHHM ONCHCHEHHEM.

Ouesunno, Gonee Hazexes pacuer HeOOABIIMX M3MEHEHHN JACTHHKO-
BOM CHCTEMH, €C/IHM 3aNaHO HAYANLHOE €€ COCTOSHME M M3BECTHO NOHM-
xecuue (upHOBOM rpanmus. MmenHo Taxag 3a5aua CTOMT nepex HAMM.

Ha puc. 8.4 noxasaso cxemaTHaMpoBaHHOE, XakK Toro Tpebyer Mo-
ACHL, "OAcncHEHHE BepxoBbhes p. Kokcy. Ilpu cpasnenmu c puc. 1.1 sua-
HO, uTO0 O0as XapTHHA COXPAHACTCH. ECTECTBEHHO, M3-32 CAOXHOMN
dopmul cxemaTHsupoBaRHHN NeAHUK AGpamoBa MeHee APYrMX MOXOX HA
oprruHay. Pacuer Onun BHNOJIHEH AJi9 TEX XE TPEX 3HAUMEHMH NenpeccHw
¢dupnosolt rpawnums: 0,04, 0,1 u 0,2 kM. B 126n. 8.5 npuseacus pe-
3YJILTATH PAacCUEeToB, :

Tabauya 8.5
3s0mouns onefenenns sepxued wacru Gaccefina p. Kokcy
ﬂ-l*l.ll Zy KM N F, kmE Pacnipeaesenme REJMMKOB N0 paIMEpaM, KM
o.1{02[{05| 1] 2|5 ]|10]20]40|s0
— 4,17 20 40,7 & 10 1 1 2 — — 1 -
—0,04 4,13 17 47,1 4 4 7T — — 1 =1 =
-0,10 4,07 15 06 -5 4 3 |1 = ] = ] ==
—0,20 397 i1 67,2 6 3 I - = = - - 1]

EcrecTsenHO, CyMMapHas niouWagb OJMEACHEHHWS ONpenensercd,
raasEuM oOpazom, nepamkomM AGpamoBa, KOTOpHil B cepeamne
MAON0 BEKa, CyAs no pacyeram, HMMENo naomaab okoao 36 kM w
DPRHEMAJ B BHAC NPHTOKOB BCC KPYNHHIEC NEARHUKH, KpoMme Anaymau-
ma. Ilpu omyckanuy ¢upHoBoit rpannum Ha 200 M ero naowans Bo3-
pacrana po 64 xwm“.

Ilpr cpasHeHWm pesynLTaToOB pacueros, npHeBeReHHwx B tabn. 8.4
B 8.5, BHAHO, YUTO €CAM CYMMADHLIE TWIOINAAM ONCACHEHHS COBNANAIOT
HENJOX0, TO WHCAA NEAHHKOB CYWECTBCHHO paannvaorcd. [lo nawe-
My MHeHmo, Oosiee BepHOe npeAcTaBNeHHEe O HHUX AAET NOCACAHAS
rabumua.

Mrak, M’ pemmin noCTasieHHBE 3aNauM: PacCyMTANd Kak obmme
DapaMeTpul oiencHeHus Bepxosses p. Koxcy, Tak u pacnpeacaenwe Jen-
HEKOB RO pasmepaM. B npuHumune, Kak OTMEYanoCh BHIIE, PACUYET HaeT
TAKXEC IHHN NCAHWKOR M HX OPHCHTALHIO.



SAKJIHHOYEHHE

mm:m.munmmmw‘
He nocmeldmecs, wo xomy xe mobo ..,
@ npumemb 10 6 CEpOye CO0C U NE NCHUMUCR NEYbHEMD,

Maxoxe u mpyxXamucs.
[loyvenue Baaawmupa Moswomaxa

Hrax, B npeanaraemoll kuure ofofuzeHni MArepuannl, NONYUSHHEE
Ha ocHOBe MHOMOneTHEX Walmoaenw#t Ha seanmxe AGpamosa, Ilpu oM
ME BHIHYXACHH ObliM OrpaHnunTs ccOf paMKaM® TONMBKO TEX HAMpas-
AeHuN, B paspaboTke KOTOPHX NPHANMANH HEMOCPEACTBEHHOE YUacTHe.
Ocrannces B CTOPOHE MHOTHE LICHHHE PE3YABTATH: MO METOAMKE TEPMO-
OypeHHs TOpHBIX NEAHHKOB, PAAMONOKAMOHHOMY 30HAWDOBAHMIO HX TON-
MAEHH, SArpASHCHHIO aTMOChepH W TOMM ALGA TUXENBMU META/IAMEH
® ap. Bynem HaneaTncs, uTO MX aBTOpM xorma-aubyas cobepyrcs W Ha-
OMYT eme OAHY, BO3MOXHO, (Go/iec MHTEPECHYIO W MONE3HYI0, YeM 3Ta,
KHETY.

Onuolt M3 oCHOBHEHIX menell, KOTOPHE MH NOPECASIOBANM, BINBILHCH
3a pabory, Omio npumneucHRE BHUMAHHS HaywHoll OOWIECTBEHHOCTH K
NOMCTHHE yHWKanbHoOl Bunicoxoropsoft Gasze. Hama mamexna — wro oma
Oyaer neficTsoBate M B AanbHEHWIEM, TAK KAK TaM CO3AAHH NPEKPACHHC
yocnosus ® ans paborsi, m ans Gura, Ha melt MOXHO Oprammsosarts
WEPOKKA KoMILIEKC HabmioneHuik and pemeuus caMmx pasHooSpasanix
npolnes, CBR3aHMHX C npuponodf rop. B wacriocTH, mOuTH OuEBMAHA
BeobxogumocTs mecacxoBaHn# B OGAACTH BHCOKONOPHON PEOIKOIOMMH,

H3YUCHHS peakuMe JAaHmpadToB M SKOCHCTEM ITON0 THINYHO-
10 pas Cpeanelt Asum pafiona Ha BOSMOXHHE HIMCHEHHS xaumata. He
BCyepnana cefs # MASUBONIONHY: MANCOrASLHONIONS, JABWHHBIR DEeXuM,
MCPAIOTHHE SBICHHS 3ACCH NMPAKTHYCCKH HE HM3yvaaucs. Becema mnepc-
NCKTHBHEIM, BHAHMO, SWISCTCS HCCAgHoBarwe B3awmopeficreuft Bcex ras-
UHANBHEX NPOUECCOB M SBACHMA B YCNOBHEX Wmuﬂ npu-
ponHOol M B NEPBYIO OYEPEAh — KAEHMATHUECKOMN YuuTniBag,
YTO NEPCOHAN CTAHUMH XWBET HA HEll KPYTJIOCYTOUHO, €CTh BO3MOXK-
HOCTE OPraHMsOBaATE M MEAMKO-OHONIOrHYECKHE HCCASAOBAHHS OTKIMKA
OpPraHM3Ma 4e/IOBeKa Ha mMrTesabHOC npefupsarme B ropax. Moxso Ha-
3BaTh H eme paa HMHTCpPecHmX Hanpasseuu#t., [Moxenaem xe B 3axmo0-~
yemHe ycnexos OynymmM HccaeaosaresnsM, paloTalomMM HA CTaBiIeM
HaM nopormM seaumke AGpamosa.
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