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B cGopHuxe nySAHKYIOTCY PEIyRSTATR HCCHEROBaHAN B 06nacTH PH3IMILCKOM, IKOHO-
MHYECKOH U ncTopyyeckof reorpagmu 1 sxonorun CuGupu PaccMoTpeHst nipoGiiemst na-
neoreorpadu H reoMopQONCIHH, KINMATHIECKHE NPOLIECCH! H CE30HHBIC PHTMB, 0COOCH-
HOCTH BOIHOIO PEXHMA, TEOXHMHUYECKHE (IPOIIECCH B BOAAX, MOMBax H AaHawadrax, oco-
GeMHOCTH PACTHTENBUONO H MMBOTHOTO MHpa OTAETbHEIX peroHos CuGupu Pazx crareit
NOCBALEH BONPOCAM KOMILIEKCHEIX PHIHKO-Te0TPaGHUCCKUX HCCAEOBARN U paloHans-
HOro NPUPOJONONG30BaHHA, PaccMoTpens: NpoGAc4bl 3aCENCHHA U MCCACAOBAHNA Teppu-
Topuu Cubupu. TIpuBescHBI Pe3yAsTarsi MPUMEHCHUS HOBBIX reorpadMecKX METOA0B
HCCJIe fOBANHA, MaCTh CTATEH NOCBAIEHE FCOHHGOPMALMOBHEIM CHCTEMAM H MOHUTODHH-
Ty npuponHoH cpens!

Orpercreenuniii peaakrop
B.C. XpoMbix

© Tomckait rocymmbepcutet, 2003.
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OH3NYECKAS F’EOI'PADHSA

I1.A. Oxuen

NAJVEOINAIMOJOTHYECKOE M@ OTBOPYECTBO
U ETO AIIOJIOT'ETHI
Cratba nepBasn: JIpesgenckue pekoHCTPYKTOpBI «o3epa Pepuxa»

B 1993 r omy6nuxoBana moHorpadus B B. Bytaunesackoro «Ilaneoreorpans noc-
RERHEr0 ONEXEHEHHA M TOnolecHa ANTas: COOBITHAHO-KaracTpodudeckas moxens» [3].
PaGora MuoromiaHoBas, 0 YéM CBHACTENLCTBYET HasBanue e€ 13 rnas. He nepeuncass
HX, OTMETHM TOJIBKO, YTO 34eCh M3NOKEHEI PEACTABNCHNA aBTOpa o MacuITabax u Bpe-
MEHY TIPOABNEHNA TOCNEANErO ONleieHEHNA, OCOOEHHOCTAX €ro 3BOMIOLHH, O LIMPOKOM
PACMpPOCTPaHEHHN NIEAHUKOBO-TIOANPYAHLIX 03€P Y UX KaTaCTpOpHYECKHX MPOpPHIBAX, O
BITHAHUH ONIEAEHEHHA HA TEKTOHHUKY Y FMADPOTEPMANBUYIO NEATENLNOCTD, Pa3sBUTHE 06-
8aJIbHO-0TION3HEBRLIX MPOLIECCOB, IBOMONHIO 61oTEI, 00 ocobeHHOCTX penbedoobpaso-
BaHH# ¥l CEAMMEHTOTEHE3a B Pa3/IMYHBIX BRICOTHBIX MOACaX AJTas.

KopenHbiM BOPOCOM, 0GBACHAIOUMM CNIOXKHbIE B3aUMOCBA3H Pa3siv4HBIX NPUPOA-
HbIX MIPOLIECCOB, ABMAACTCA PEKOHCTPYKUMA onexeHeHns. COracHo NMpeacTaBIenusM
BB ByTrn0BcKkoro, «B npeaenax NOAHATIX 3p03UOHNO-AEHYAAUHOHHEIX [LIATO ONERe-
HeHue NMPeACTaBALo co0oH HacTOALIKE ICINHUKOBLIC MOKPOBbI C PaIHabHEIM PacTeKa-
HueM npaa .» [4, ¢ 3], 4TO HarAAHO WIIOCTPHPOBAHO MM MANEONALHONOTMHECKDH CXe-
Moit BoctouHo-Antalickoro nexuukoBoro nokposa (puc. 1) «J/IeauuxoBslit MaKcumMym
1a AaTae BNogHe CHHXPOHHIHPYETCH ¢ MAKCHMYMAMY MaTepUKOBBIX OfeneHeHui
(20-18 Toic. a.n)» [3, ¢. 52] «..]lnn ofbucHenns 06pa3oBAYMA NEOUHKOB B PEKOH-
€TPyHpyeMOM MHOI0 BapHauTe 32 5-6 Thic. TeT HeobxoauMo npHINaTh (MOXYEPKHYTO
Hamu — [7 O ) yBeaHuenHe KoaH1ecTBA TBEPAoH cocTaBnslomeli 0caqKoB NpHMepHo
Ha nopaAnoK (Ao 2-3 Thlc. MM/Tox)» [Tam xe]

ApryMeHTauMa Takoro KONUYECTBA «TBepROil coeTasanomedt 0caqKoB» 3aK0Ya-
€TCA, KaK BAZMM, BO BpEMEHHOM HHTepeane, HeoOxonumom, o B.B Bytaunosckomy, ais
o6pasoBanist nepHukos 3a 5—6 teic ner [peanonoxkumM, cOMMacUnuCkL npusHare (Konb
«11€00X0RUMO» ') KONHIECTBO TBEPABIX OCANKOB 10 2—3 THIC. MM/TOZ, HO Bexb OpuTH ele
HKMAKHE 0CAJIKH, IOCKONbKY «KJAHMAT MpHOANKaNCH K Mopckomy>» [4, ¢. 52]. 3Hauur,
TOROBBIE CYMMEI OCAKOB CYLIECTBEHNO NPEBOCXONMIH MPUBEAeHHBIe Boite! Bo3Huxaer
BOMpPOC OTKyAAa NOCTynano ua Anrait Takoe konuyecrso ocankos? C cepepa He MOFIO,
TaM okeaH Gbifl CkoBaH ABXOM; BOCTOK M IOT OTMINAIOT U3-32 0COGEHHOCTEH HUPKY/IAIMH
arMocgepbs, ocTaercs 3anajl, Ho Ha MyTH 3amafHolo NMepeywoca BiIary uurae Gonee, u



Puc 1. Maneomaunonormseckan cxeMa Boctoaro-Anraiickoro neHBxoBoro nokposa {2]

Aaxe Ha 3anajatiom Goprocre Arras, ue BOHHUKAN NEIAUKOBIA OKPOB, a 6biNo TONbKO
«CeTUATO-I0NHYHOE 0neaeHenHe» [4, c. 3]

Bor takuM MuGHYECKUM KOIIHYECTBOM arMocepubix 0CankoB H GBI, Hamo Mona-
rath, o0ycnonneuo «obpasobaHue 3a 5—6 THIC. ieT» Npu AeNPeCCHy YpoBHa «365» He
menee 1200 M [4, c. 48] «Bocrouno-AnTaiickoro ICAHHKOBOTO MOKPOBaY», OTKYAA pacte-
Kanuch BbIBOMHBIE NEAHUKN. Anamckuii, AGakaHckui, Tenetkuit, Kanpuuckuif, Yuburc-
xuii, Toryremcxusi, Koxopuncknit, Boitnokemcknii, [Hxymykynbekuii. «Jleropasaen ky-
riona, ero HauGonelllas MOLLUOCTE Y BHICOTa HAXOQHAACE HE Ha BLICOKOTOPHBIX Xpebrax,



a Hall NeBo- U NpaBoGepexHol 06nacTbio gonuusl YynsuuMaHa, B 30He MAKCHMATBHOIO
BHMANICHNA MUTAIONIMX 0CARKOB, MPHHOCHMBIX 3ANATHEIM BETPOM) (MOXYEPKHYTO HAMH —
I10.)[4, ¢ 48). Hanee Ha TOM e CTPaHUIIE OTMEYAETCA, UTO «MPEBLILICHHE Nen0Opa3/ie-
112 HAX YpOBHeM AJrynakcKoro Xpe6Ta, Yepes KOTOPbIH 1iell IEPETOK NbAR, JOMKHO GbLI0
npesocxoants 900—-1000 M, a MowHOCTL NleHuKa B onuHax Bamkayca u YyneiuMana —
20002500 m»

Bnoxennas B MoHorpadmo kpynHoMaciirabuas «mancoreorpapuyeckas cxema rnoc-
ACAHEH NERHHKOBOW 3MOXM» H300HITYET aKBaTOPHAMH «IIOANPYNHBIX BOTUEMOB BO BHE-
AEAHUKOBOM 30HE NIEPHOAA MAKCHMYMA OnefeHeHy sy (TTogduepkuyTo Hamu — [T 0.) Hiae
e TMUKa3aHb! ITH HOANPYAHLIE Bogoembl? YacTh — 3a MpeaenaMi «MAKCHMaNLHOTO One-
JIEHCHHA»,, HATPUMED, B BOCTOUHOM acTi UyHCKoH KOTROBHHSL, B RONHHAX Ypyna. Bon.
Hibrymens, Bon u Man. S1noManos, Alinarywa, Huu, Karyxn u Qyu, Koxest, Yapsliua u
pane apyrux. Ho «moanmpynHsic BOxoeMbl IepHOAA MAKCHMyMa OfIEREHEHUA» (CM  YTIOMA-
HYTY!O BhILIE naneoreorpapuyeckyto cxeMy) MoxasaHbl M B IpefeNax « AGAHHKOBLIX T10-
Kposos» ! Hanpumep, MHOTOYHCEHHbIE «BOJOEMbD B Bacceiinax Bamxayca, YynsiuMa-
Ha, ApryTa, Uyn u Kanpuns' Cnpauiipaercs: OHH BO3HHIUIY [0 «TIEPHOAA MAKCUMYMa
ONEACHEHKAY M GRaroNoMyyYHo epexXKnH TaxoBoi? Torna BOIHHKACT APYro# BONpOC: MO
KakuM (aKTHYECKUM MATEpHANaM CAenaHa Takas pekoHCTpykuua? OGpainaeMsa K Tek-
cry MoHorpaduu 1 HaxonuM [4, ¢ 103], uro «pexoucTpyKuUA KOHTYPOB BUAOEMOB
NPOM3BOAMAACH HA TOTIOOCHOBE, COFTACHO YPOBHAM CITH/LTBEEB HITH MPpuGoHb:X Tep-
pac». Xopotuo, 3a npegenamy (ppoHTa nefHHKOB NPUOOHHEIE TEPPACH], ECIIH 1aKGBbIE
06HApYKelibl, HECOMHEHHO, CBUAETENLCTBYIOT O GbL1OM BogoeMe. CnoKHEE C yPOBHAMH
crunnees OxasriBacres [4, c. 98] «Bo3uuUKaOT NpoGieMbl ¢ HX HHTEpNpeTALHEil...
B MJ1aHe HAZEKHOCTH OTPANKEHHHA CYyHIeCTBOBAHMA MageobacceiiHa H er¢ ypoBHA»
HHLIMH CiOBaMH, CIIMJIBEH JIM 3TO M, TOTAA, Oniin in Bogoevbi? [loxa He SCHO

A 110 xaKuM e TIPU3HAKAM PEKOHCTPYHPOBAHBI OANCAHBIE BOAOEMBI (HANICTHBIMH
oy He MornH ObiTh H3-3a TONOrpadun MOBEPXHOCTH NEAHHKOBOTO MOKpoBa’)? OHH
BO3HMKANX A0 IKCTIAHCHH CIORA NEXHHUKOB, H PHOOHHBIE TEPPACH HE YHHYTOKCEHEI Jiea-
HUKOBOM FK3apauueii? Mny onx Bo3HMKIH HA PaHHEM dTalle JErPANalyH JIEAHIKOBOrO
MOKPOBA B PE3YALTATE «MOWHOTO MOTOKA TEMNa» M «TaslIHA JCAHHKOBOTO TMOKPOBA
«CBEPXY», @, CREXOBATENLHO, H HA PAHHEM OCBOOOMICHHH OT NbA MPEXAE BCETO BHICO-
KOropHeIx obnacrei»? [4, c. 57].

B cei3u ¢ runore3oil «reILIOBONO yapa» BO3HMKAET CHIE BOMPOC: €CNH B pe3y/Lrare
TaKOBOTO OCBOGOAMIHCE OT fibJA, MPEHIE BCErD, BLICOKOTOPHbIE 06;1aCTH, T.€. 00nacTH 1~
TaHUA JONHHHLLX NENRMKOB, TO HA KAKOM OCHOBAHHH OTPHCOBAHBI MHOTOYHCNCHHBIE CTaNk-
amLHBIE MOPEHHbIE KOMITNEKCE! B 1oymnax? Hanpumep, B nomise p. Bamkayca nmoxasaHo He
MeHee wecTH MOpeH, B Gaccelive p. Yaran-YayHa — ceMb M T.x Bezlb nHieHHbIE CBA3Y C
06nacTLIO IMTAHUA TONMHHbIE NEHUKY HEMHHYEMO TIPEBPATHIHMCE Obl I MACCHI «MEPTBONO
bA2», MOTEPABILUHE XAPAKTEPHbIE YEPThI MOCTMAKCHMANLHON IMHAMHKM HOPMAIEHBIX 10~
JIMHHBIX JIGHAKOB ¥ JAe NEAHHUKOB TYPKECTAHCKONO THIIA, KOTOpPBIE BCE XK MTOANUTHIBAIOT-
€4 U3 IIPOCTPAHCTBEHHO OTOPBHHOTO GHpHOBOro Gaccelita. Hy, uesm He Mud o HoBoM Me-
XaHu3Me HOpMHPOBAHNA NOC/ENOBATEMLHONO KOMIIAEKCA CTATHAILHBIX MopeH?!




Crenyrowuit npumep ero xe mudorsopuectsa. Jing 0GocHoBaHMs yCIIOBUHA BOIHHK-
HOBEHMs BOTHONPUOONHLIX TEppAc B AOMUHE P. AHNArylla K0 BLICOTHBIX OTMETOK OKOJIO
1500 M (TakoBsie AelcTBUTENLHO HMEIOTCA B 3TOMH AoNuie) B.B. ByTBHNOBCKUA BbIABH-
raet B onuHy p. Karyuu nexunx us xonunsi p Kazpun. Y ycrea p. Ainaryua p. Karyus
uMeer oTMeTKy 640 M. CnenoBarensHo, XS MOAHATHA YPOBHA MORNPYAHONO 03epa B N0~
JHe Afnaryula MOUIMOCTh MOAMPYKHUBAIOWEND CTOK NEAHUKA JO/DKHA COCTABIATE He
MeHee 900 m! Tlpuuinock, B pe3ynbrare Takol peKOHCTPYKLHMH NEAHKKA, PEKOHCTPYHPO-
3aTh NOANPYAHLIA BofoeM B gonutax Yyn, Karynu u ee npuroxos Ilo p Uye Takoit Bo-
L0eM, C OTMETKOM ypoBHa 10 1290 M, nokasax o ypoauwa Yankan, no Karynu — no
yctbs p. Apryta. Hu B mopdonorun, un B ornokenmsx nonus Yyu u Karynu crenon
TaKOrD BOZOCMA HET.

B 2000 r ony6mxoBana Gonsluas crarbsa B.B. Byraunosckoro n H Ilpexrena «Oco-
GennocTn IpoABNieHHs NOCHeRHel NeAHNKOBOH 3Moxu B Gacceline KOKChI #1 BepxoBbe
Karyuu» [5}. Kaxosa pons Flpexrens B conepiarenbHo# HacTH ITOH CTaTby — CKasarh
TPYIHO, & CTHIIb U3NOKEHUS Y APIYMEHTAUNS — TUNUYHBI 118 myOnukaunii B.B. Byrau-
NOBCKOTO (HEKOPPEKTHOE OTHOUIEHHE K NPOCTPAHCTBEHUOH MPUBA3KE M KOMUYeCTBEH-
HbIV MOKa3a1 &AM NPUBORMMBIX UM AAHHBIX, CBOGOAHOE MAHHITYIHPOBAHHE axTHyEC-
KHM MaTepHaoM APYTHX aBTOPOB, H, HAKOHEL, TPUAYMbIBAHMHE, H300PETEHHE TAKHX, AKOOBI
thaxrnueckux, NpUMepoB, KOTOPLIX B NEACTBHTENLHOCTH B Mpupoge Het). PaceMOTpHUM
BCE 3TO Ha YIPHMEPC CTENEeHH apryMeHTUPOBAHUOCTH PEKOHCTPYKUMH ManeoBOROeMA B
Yiimoucxko# kornosune («o3epo Pepixa» ). Haunem ¢ coepueHuo cnipaBeniusoii pemap-
KH aBTOPOB CTaTbU O TOM, YTO «(haKT B reonoruy u reorpadpuy — HeuTo Habmonaemoe H
H3MeSpHUMOE HA MECTHOCTH HAY B IKCTiepuMeHTe. ECTh cTapHHHOE IPaBH/IO HATYpamuc-
TOB. NHUleM, 4To HaGMonaeM, a 4ero He Habmonaem, Toro e tmtrem» [5, c. 32). Ho
3MeCh e UHUTaeM: «TIO3TOMY B OCHOBY CBOeil peKOHCTPYKLUH MBI KNaAeM HAeH, 10-
rHKY (noxyepksyTo ntamu ~ [1.0.) H daxTbi..»» [ram xke]. To ecth «dakTb» ywinm Ha
TIOCHIEAHEE MECTO, 3 B «OCHOBE PEKDHCTPYKUMH — WIEH H JOTHKa» !

Wnes — «pexoHCTpyHpoBarhy NancoBoAoeM B YIIMOHCKOH KOTNOBUHE

Jlorika — ans oGpasoBanus naneosonoemMa HeOGXONUMO «PEKOHCTPYHDPOBATHY MOA-
NpyQy CTOKA U3 KOTROBHUHDI, M, B KA4ECTBE TAKOBOMH, TOrHYHee BCETO 3AMOMHHTL JONHUHY
p. Kaxynu nvbie kotnoBunb! neguuxamy. Diry6uHy nancosoroema 060CHOBATE CIOXKHEE,
MO3TOMY MPUXOAK FCA MPUBNEKATE Pa3HbIE APIYMEHTDI, YTO TOXE BMONHE NOruyHO. Te-
nepb nepefacM K GakTUYECKUM JAHHBIM.

1. Paccmarpysas pasiituus B MOp(honoro-mopdomeTpudeCKix XapaKrepucTukax paii-
oHoB Gacceiitia p. Kokchi u Bepxonuit p. Karyh, ¢ ool cropossl, 1 Mexxaypeubs baim-
kayca u Uynbiimana, ¢ ApYroM, aB10psI CTAThy OTMEYAIOT, YTO B MPEAeNIax 3TOro Mexay-
Peubs «BBICOTHI BLICOKOTOp Ui nouwke (2500-3000 m). n AHMmA BNAnUH — rpabeHoB ommy-
wenbl rnyGice (400-800 m)...» [5, c. 31]. Honmycrum, gto H IMpextens ue 3uaer anraiic-
KOii Tonorpaduu (B YeM MONKHO YCOMHHMTKLCA, YUHThIBAS HANMYHE 33 DyOEKOM BECHMA
noapo6Hbix KapT Ha TeppHTOPHIO Poccuu), HO ByTBHNOBCKUIA-TO 3HACT, YTO TAKOBLIX B
npegenax Bamkayc-UynbIIMAaHCKOTO MEXAYPedba HET, ¥ MOTOMY, BEPOATHO, vapyuraet
«CTapHHHOE MPABUNO» (CMOTPH Bbillle) Y MUUIET HE TO, YTO BAAHT U MOXET M3MEDHTD,
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€C/K YXK HE HA MECTHOCTH, TO XOTA 6bl1 Ha Tomokapre U moromy e, naBepHoe, He Halbl-
BAET MECTOMONOKEHHUE ITUX BIIAXHH — rPaGeHOBY.

2 Hac 33 [tam xe} nomemena cxema (puc 2), omy6aukobatuas B.A. BopucosbiM u
E A Munutoii 8 1973 r (zaerca ceniika ua usganue) Hioke npuBoxy neiicraurennyo
MPUHANIEKAIYIO THM yBaXKaeMbIM ABTOPaM U OMyGIHKOBaHHYIO B AUANH3UPYCMOH CTa-
TbE cxXeMY (puc 3)

Puc 2 Cxema pacipocTp ap Ha TeppuTopHH Anrae-C; it ofinactn (Bop
M 1973) ¥ ofo: 1- pait paseiTHA a-s
300Xy, 6 —B ¢p MOXy, 2 - Y4ACTKH PAIBUTHA OCHOBHBIX MOPEH ¢ pebpHCTIIM
diom, 3 —

p d P OTRONKeHHI, 4 — paiton Kokew u sepxosbax p Karyun

Kak sugure, Bopncos n Mununa [2, ¢ 241] nanu exeMy «pacnpocTpaHeHns BEpXHe-
YETBEPTHYHOID (NOgUEPKHYTO uamu — [T O ) oneaeHeuna» BCEIO C TPEMS YCIOBHBIMM
3uakamu, Ha Baei ke — UX Y)ke MATHL (IEPBEI MOAPA3AEIACTCA Ha 1BA).

TNoABUITHCE FPaHHIb PACTIPOCTPAHEHMA CPENHENICHCTOLIEHOBOIO OGACHEHMA, 1IOABHACS
ycnoBHI# 3Hak (Ne 2) y4acTKOB «Pa3BMTHA OCHOBHBIX MOPeH C peOpHCTHIM penbedom»,
LOTIONHHUTENBLHUBIE OTIOPHBIE OBHAKEHHA JIGNHNKOBbIX OTHOKeHni B Gacceiine p Uym u
Teneuxoro o3epa (X0TA nop 3TUMHY HoMepamu — 2 1 3 — Bopucos ¥ Munnna nokasam
onopusie ofHaxkeHa He Ha Arae, a Ha 3ananHoM MakpockiioHe BoctouHoro Casna). Ha-
KkoMell, ua cxeme Bopicosa n MuUHMHOMN HET BAlIETO YETBEPTOTO YCROBHOTO 3HAKA

Kak sce aro naseiBaerca? Teopure, danrasupyiire, cosnapaiite csou Muduueckue
PEKOUCTPYKLMU, HO HEML3S 3AHUMATHCSA TTOATACOBKOM, MAHUMYALMUAMY C MarepuaiaMu
RpYTUX aBTOPOB. 35€Ch YMECTHO PUBECTH €IIE OQMH MPUMED Mono6HOM moxTacosky B
onuoit w3 Hawmx myGiukauui [7, ¢ 5] 6s110 0TMeueHo, 4TO B fonnue p Uyu Ha yuacrie
mexcy Uyiicko#i u Kypaiicko# koTnoBuHAMN UMEIOTCA BATYHRI, BLIHECEHHBIE «K3 0CEROM
vactu Kypaiickoto xpebran. B B. Byrsunosckuil B cBoeit MoHorpadmu [3, c. 38, nepas
KoNoHKal, €ChLIasCh Ha MOIO CTATHIO, MUUIET, YTO B NOJMHE (BCTPEHAIOTCA BANYHEL, MIpH-
HeceHuble 13-3a (oguepkiyTo Hamu — IT O') oceBoit yacty Kypalickoro xpetray. Ilon-
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Puc 3. CxeMa pacnpoCTPaHEHMS BEPXHEUECTBEPTHUHOTO ONEACHEHKA Ha TeppuTOpuH Asrac-CasHerol

ofnactu [ - paii pa3BHTHA B NO3AHEHETBEPTHUHYIO AMOXY, 2 ~ KOHEYHAT MOPEHA
M2KCHMAILHON CTA[HA BTOPOTO cpesHeveTsepTaHoro Yyiicko-Karynckoro 3- ofha-
KeHus B nommc p Karywu (1), 8 paifone Byniatireckoit

ropsi Uusur-Taiira (2), unme-lmepmwx B nomuue p Copyr (3) H CpeHEMETBEPTHUHAIX
B ponnte p Yaran (4)

MEHHB NPEUIOT «M3» PEAIOToM «u3-3a» (IKas MEN0UL!) OMYYaeM COBCEM IipYTOH EMBICA
H [oOTBEpKACHHE NiepeTeKanns nnia Yepes Kypaiiciati xpeber, mpuaem co ceblikoii Ha
ApyToro asTopa

Hewxoppexrna, marko ropops, ccpinka Ha JLA Parosuua n b. M Boraukuna, cornac-
HO KOTOPBIM, AKOOBI, «y YCTBA P. AKKEM # B ymienbe KaryHs nHaxe o TeuyeHuIo TodTH A0
YCTeA ApryTa COXpaHUAHCL MOPEHHBIE BANL ¥ UWIAEH(B MOPEHHBIX OTROKEHUH Ha 060-
MX KpYyThIX Goprax aomnst KarynH (rae onyn HaGmonaioTes Ha BeicoTax Ao 350-700 M
(m0 1600 m abc. BEICOTEI)) OT ypesa pexw» [5, ¢ 36, neBas konoHka]

JI A. Parozun [9, c. 53] B cBoeM noapoGHeiiiteM onucaHyy (ceaysa Kpeko. <IHILEM,
uTo HabnionaeM») yuacTka noautbl Karynu or yerbs p. Kasuaxrrl 5o ycTes AKKEMa OT-
MeYaeT TOALKO MPOTUB YCThA pyy Kawonoyion unu B 2,5 kM Beiwie yeThs p. KasHaxTut
«obHaxeHue BbicoTOH oKoto 100 M (moxuepkHyTo Hamu — [T O.), cAOKEHHOE CBUHLOBO-
Cepoii, HECJIOUCTOM IMUHUCTOM Maccoil» ¥ cornamaerca ¢ MueHneM K.I'. Tiomenuesa 06
OTHECEHUHH ITO# TONIIM K BIOPMCKOH KOHEUHOH MOpEHE AKKEMCKOTO NeAHHUKA
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Yro kacaerca npexcrasnenuit b M. Boraukuna [1], To B MacurTabax noigHeverbep-~
IM4HOI'O O/IEAEHEHHS HIKE YCTbR P AKKEMA OH TOXE OTPaHMYKBACTCA OTMEYEHHBIM Bhille
CTOMETPOBLIM 06HaXeH HeM MOpeHBI, Bce, 4T0 UM OTMEYEHO 10 eBoOepesHOMY CKIIOHY
nonuHb! KaTyHu, OH OTHOCHT K 310Xe CPeqHe4eTBEPTHYHOrO oneaeHeHHUs [, ¢. 69] Ta-
KitM 06pa3oM, MaTepHaNbl HA TOro, HH JPYTroro HCCNEAOBATENS He MOTYT GbITE MOATBEp-
HACHWEM PEKOHC1 PYKIHH MOANpPYAbl YAMOHCKOH KOTOBKHBI C IOAHATHEM YPOBHA «03€-
pa Pepuxa» o ormerok 1350-1400m VYpes p Karynu s paiioHe Mopenb! (kcTaty, He
npuHafexKaieii AKkeMCKOMY NERHHKY, 3 BLIUBHHYTOH u3 nonuHsl p. Beprkema), umeer
ormetky 800 M Han yp. mops Ecnu aonycTuTs, 40 NGAHHK MMeN 3RECh MOWHOCTL B
300400 M (4TO MOKAa HHYEM HE MOATBEPKAEHO), TO YPOBEHDb BOALI B YAMOUCKO# KOTIO0-
BUHE MTOAHHMCTCA BCers nuuib 5o oTMeTok 1100-1200 v' Ho Mt yoke 3HaeM (CM  BhILE),
4TO B PEKOHCTPYKuyn vomnocty Kanpunckoro negnuka B B ByrBusosckum xonycka-
ercs TakoBas B 900 M, To noyemy Gbl M 31€Ch He CO3xaTh MoxobHoe? Co3xapalite, HO
TOMNBLKO [IPUBERUTE aPryMeHTHI, (axThl, NO MPUHLIMITY «NHLleM, 4T0 Habnionaemy, a He
Tak, kak B Baweii crarbe «(19, 3 1 naum gannsie)» {5, ¢. 36, nesas xonoHkal. Ine «satu
JaHHBIE», KaK ¢ HUMYK 03HAKOMHUTBCA? — HA 3TO YKa3aHus 1eT 3ato B 7ol cratbe [¢ 41,
NpaBas KONOHKA} HAMHCAHO, 1 To «Ha JieBoM Gepery nonuHbi KaryHu Beiwe gonuuel Kac-
TaxThl (H¥bKke p AxxeM), Ha abc Beicote 1250-1300 M Hamu oOHapykeH Bpe3aHHEIH B
KOPCHHBIE IOPOABI KPYNHBIH «BUCAYMIT» MAPrHHANBHLIA KaHAJ CTOKA CO ClefaMK MOMI-
HOWH 3p0O3uN  »

Mo3BoMitM 3aMCTHTD, 4TO HIKE P AkxeM Ha BCeM mpoTsokeHn Karyun et pevkn
(a, cnexoBarenstio, ¥ A0NKHLI) ¢ Ha3panueM Kacraxra. MoxHo 6b110 GbI ToayMath, 410
31eCh AOMYEHA OITHCKA B HA3BAHKM, TAK HET Xe, H B IPyroM mecTe [¢ 37, neBas KojOH-
Ka] HaCTUYMBO YTBEPKAACTCA, ITO «CNeabl NEAHHKOBO-MOPeHHuH moanpynsl dparven-
TAapto OTYETAMBO COXPaHMNuChL HAa Guprax nonuubl KaryHu, B paHoHe Bhiie p. AxxeM
5 kM v Hike, 10 p_Kacraxra (nmoxuepxmyto vamu — [T O.) Ha niporsxenHun 20-30 kv
M 0Jpa3yIoT ABa CTaANANLHBIX XoMnlekca 10 1600 u 1100 M abe. BLICOTLD (110.14EPKHYTO
Hamu -1 0)

B CBSisH C 3TUMH CTaNBAMY COKpaLUeHHs NeJHUKOBOM MOANDYAbI IO3BONUTENLHO 3a-
Aathk BOIPOC KOrga YiiMOHCKas KOTNOBHHA CTANA 3aN0MHSITLCS BOAOH, U CKONLKO BpeMe~
Hil OTPeGOBaNoCh 414 HAMOMHEHHA ee X0 ormeTok 1400 M7 [fymaercsa, oTBET Mbi NOMTy-
HlIM, B KaKg#-TO Mepe, ¢ NOMOLIBLIO NIPENNIVKEHHOTO HaM OOBACHEHHA, YTO KYPOBHEM
BOJHOTO 3epkania B npenenax 1400-1300 m abc¢. BLICOTH . MOTIO OFPaHH4KBATLCS MPO-
ABWKEHAE nexHuKkoBy 5, ¢. 36, npapas koAvHKa), CITyCKaBLIKXCA C TOPHOTO uOpamMneHHus
KOrTOBHHEL 3HAYMT, KOTNOBKHA IO yKA3AHHBIX OTMETOK 3alIONHANACH BOAOH elle 10 Ha-
CTYTJIEHIA MAKCHMYMa ONIEAEHEHHA, TK «IPH BHEADPCIHI NENAHBIX A3BIKOB B 03€PO He-
u3bexeH aficbeproBriit gren (MO-BHAMMOMY, PEXAKTOPCKHIT HEJOCMOTD B OTHOWICHUH
M3BECTHOTO TEPMHHA — OTEN) H MpekpalieH:e COGCTBCHHO NETHUKOBOH AEITENLHOCTHY
[ramxe] Ho B pesynwrare alicGeproBoro oténa, no-BHAXMOMY, NIABAIH MACChl OTKONOB-
uierocs Asaa? [ne xe cepaeTenbeTea alicbeproboro pasHoca MopeHHOro marepuana? Ecnu
B Uyfickoli k0TNOBHHE TAKOBOH OTEN IPOMCXOMI, TO M Matepua alicGeproBoro pasHoca
H3BECTeH CO BpemeH noceulenusn Asrras B.B. CanoxuuxoBeiM 1 B A, O6pyuesrim
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nosanns B B, ByrsunosckuM cBoeit mouorpadun? Ecay fa, To HaloGHO BCe naneoreor-
pauueckne noctpoenns ua Gacceitn ylicko-Kypaiickoro BogoeMa nepenucars B Iyxe
HOBO# Haeu! Bears Tam y Bac u3 Hyiickoif KOTJIOBHHDBI BOAA «CAMBANACEY (10 CNMIBEAM HA
ormeTKax Gosee 2450 M, a MOpEHBI GyTaBOBUAHBIX JIEIHUKOB ACHKAT HA JHE KOTJIOBHM: B
nzonuHe Kokops — na aGe. Beicote mexce 2100 m, B nonune HOcroina — nemuoro Gonee
2100 M, B nonune Tapxarrel — okono 2100 M, 8 nonune Enavramia — moke 2100 M, B
nonuste Yaran-Yiyna — okono 1950 m, Hy, a B npeaenax Kypalickoit BriagHHEl H TOro
meupie (Tere — oxono 1600 m!). 3A€CH-TO MO4EMy NEAHHKH HE BCILILLTH H M€ OFPaHHTU-
JHCL OTMETKOH PEKOHCTPYHPOBAHHOH BaMK BBLICOTHI 3aNONHEHUS AEAHHKOBO-MOANPYA-
uoro Bopoema? Mnu 3aeck MENULY JICANAKAMY # BOXOEMOM GbUTH JPYTHE 38KOHOMEPHOC-
TH B3aHMOOTHOUICHU#?

Kcrars, B paccMaTpuBaeMOii CTaThe ONMAThH AOMYIICHA HEKOPPEKTHOCTE B CCHLAKE HA
ITA Oxwnmnesa Bel nuiere, 4T0 «HIKC 11EPBOTY. MAKCHMANLHO BLIIBHHYTOIO KOHEYHO-
MODEHHOro KOMNAEKea (roAYepkHyTO Hamu — [1 0'), BLICOTA PacroNOKeHNs KOTOPOro
ouctiena IT A Oxmuesbim [8] B8 1300-1400 m...» [5, c. 43, npasas kononka). He xote-
n0ck GBI OBTOPATE TO, YTO HANUCAHO Y HAC (YMTATENL MOXKET ODPATHTLCA K OPHIHHATY),
HO KO€-4TO HA/[0 BCE-TaKH BOCNPOH3BCCTH Tak BOT, «<MOpEHa makcuMyMa I meracranna-
na B JOJIMHE AK4aHa . MOAHHMAETCA KPYTHIM YCTynom B 25-30 M IpHUMEPHO B | KM HiXe
YCThst Mpasoro npuToka — p. Inockofi» (8, ¢ 84]. Nlanee, Tam ke: «nNpHOAHIMTENLHO Ha
paBHOM paccTOstHHH OT ycTheB p. Ilecyatoit u Jlykoea Jlora (nee npuTOk AxvaHa) Ha
BBICOTE 0KO0 1470 M Ha ONHMCAIHYIO MOPEHHYIO TOJMIIY HallOXKEH BTOPOH KOHEYHO-MO-
peHHB komiuieke» Kak BuauTe, ¢ ykasaHHEM BLICOTHOH OTMETKH pedb HIET Ue 0 MOpe-
HE MAaKCHMAaIbHOIO MPOABIKEHMS JIEOHHKA, 3 O BTOPOM KOHEYHO-MOPEHHOM KOMILIEKCE,
KOTOPBIH MBI HE HA3LIBAEM NEPBBIM MOCTMAKCUMANBHBIM, H BTabn 3 [8, ¢ 63) on BHecen
B KOAOHKY BTOPO#f NOCTMAKCHMAJILHOH MOPEHBL.

4. B xayecrBe 060CHOBAHMA CYLIECTBOBaHMA «o3epa Pepixa» na ¢ 37 (mpaBas ko-
JIOHKA) YHTAEM. «COOCTBCHUHO, O3CPHBIC i O3EPHO-JICAHHKOBHIC OTIOKEHNA, [IOXTBEPKAA-
IOILHE CYIIECTBOBAHHE 3TOr0 03epa, 06HAPYKEHLI B Pa3pe3ax PoDIILIX TONM YCThst P. AK-
KeM, B paiione ¢ Tiouryp [19, 15, vamu nabmonenna)» Heyxens Bbl yxke 3anaMaropanu,
4TO CIWE HA C. 36 HaNUCAHO, YTO «IIOJOKEHHE MOPEHHBIX BANOB [MPOKOHTPOAUPOBAHO
HALUAMH ONEBLIMH HaGnoaCHUIMH B Bacceiinax .. AKKEM ..», @ HIDKE. «1104eMy B 3TOM
pa#ioHe, y yCTbst p. AKKEM H B yIeabe KaryHu HIDKe N0 TEYEHHIO MOYTH A0 YCThbst APryTa
COXPAHHIUCH MOPCHHBIC BAJIb! U ICH(LI MOPEHHBIX OTAOxeHHH. .. 7. Ha puc 2 («exe-
MATHYECKast KapTa . ») Bbl [I0KA3IBACTE BLUABHHYTHIA U3 NOJIHHBI AKKEMA JAJIEKO B HO-
auny KaTynu neHHK, a 38echk nuiiere 06 03EPHBIX OTI0KEHUAX, KOOI NOATBEPKAAIO-
WX cymecTBOBaHHE «o3epa Pepuxay, Tak 4YTO xe GbUIO y YCThs AKKeMa: NEJHHK WIH
03epo? M onaTh cchbuika Ha «Hamu HabmoACHUY). rae Bbl Habmanan, 4To Bel Habmona-
JI4, NOYEMY HE XOTHTE NOACAWUTHCH CBOMMH HabmoneHnaMn?

Ccoinka va JI.A Parozuna onaTh kpaiike Heyaausa Hurze oH He Habmonan 03epHBIX
oTaokennii. Bor kak on «mHwer, uro Habmoxaem B paiione noc Axkem [9, ¢ 55]. «co-
CTaB BCEX YHOMSIHYThIX (yetsipex — /T O ) Teppac 10BOAbHO 0gHOOOpasHbiit Oun cnara-
10TCS B OCHOBHOM [AJICYHHKAMH, KOTOPBIE EPEKPLIBAIOTCS MaIOMOLIHBIM 0YBEHHBIM
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nokposom» O naToi HaanoMMEHHOR Teppace, BBICOTOH 0K0JI0 26 M, OH IMwIET (TaM xe)
«Cocras ee Heckonbx0 HeoGbMeH Ana Teppac Ainras. ITox G6ypoit MHHKCTOH NO4BOH ¢
SCHOH CTONG4ATO OTAEALHOCTEIO, MOIHOCTBIO 0,5 M, 3aJIETAIOT CBETAO-CEPHIE C PEMKH-
MH PXKABLIMK DATHAMM NHEBATHIE MKHbI, C MPEKPACHO BBIPAXKEHHON CAOUCTOCTHIO BH-
AMMOH MOLIHOCTBIO A0 5 M». DTH OTAOKENHMS GbiNM NOABEPTHYTHI NANCOKAPNONOrHYEC-
koMmy ananusy ILA HukuTHHBIM, KOTOPEIH Ha OCHOBAHHM BBIACIEHHBIX OCHOBAHMH pac-
Tenuid 6ONIOTHOIO BUAA «YKA3LIBACT HA HEBOIMOXKHOCTH 06pasoBaHMs MOpOAM B BORO-
emex» [9, ¢ 56] Otu Bunb pacrenut, cornacho IT A, HukuTiHY, Ha6MORAIOTCA Ha «MOK-
POBATHIX JyTaX, Ha MECTAX BBICHIXAIOUIMX PEYHBIX 3WHIBOB, B CTAPHLAX U NYXKAX, OCTaB-
BIHXCSH NOCJE TONOBOABS

OTtHocHTENBHO CTpOEHHA Gosiee BEICOKKX Teppac (65- u 75-meTposoit) J A Parozun
NUUIET, 4TO MEPBAs [TOXO BLIAENAETCA, 3 BTOpad, «Clerka OGHaxalOWanCcs Ha MPaBoOM
6epery», CnaraeTca TOHKOCIOMCTEIMM CBETIIO-CEPLIMU MIHHAMM, NOAOGHBIMH TEM. KOTO-
phbi€ BXOASAT B cOCTaB V Teppach [9, c. 58]. Tem ne menee, JI A, Parozun cunraer 3ak-
mouende IT A Huxumvna Heckoms kO HEOKWIAHHBIM i NI0JIaraeT, YTo «eCTECTBEHHEE BCEro
651510 Gbl CBA3ATE MX MEHE3HC C KOHEYHOH Mopenoli B 9 kM Hinke no Karyrm» [9, ¢ 57)
Ho 3r0, Kax BuauTe, y)Ke He NeIHUKOBas, 2 MOpEHHAs NOANDPYAA, KOTOPas HE MOTAA rog-
HSTh YPOBEHDb 03€pa 10 YIIMOHCKOM XOTI0BHHbI

Huuero ne npu6apnsiet k 060cHoBaHMO «03epa Peprxa» u cevinka ua JI.H. Msanos-
ckoTO [6], KOTOPBIH CYMTAET, YTO «ANEBPHTO-MEANTH B NIPUYCTHEBLIX YACTAX PAAA AO-
aut npuTokoBp KaryHb K JIeAHUKOBOH AEATEILHOCTH HE UMEIOT OTHOLUEHMS, 3 BO3HMK-
M B pesynbrare 6ypHoi arrpanauny B fosmte p  KaryHsb, BbI3BaHHOH, BUAMMO, HEPABUO-
MEpPHBIM OAHATHEM OTAENBHEIX 610KOB NOPOA Pa3HOM MPOYHOCTH, N0 KOTOPBIM NIPOJO-
xena gonuHa Karynu [6, ¢ 216]

5 HecomHEHHBIM, BECEMa HAAEKHBIM aPIYMEUTOM B NOJb3Y GbIIOr0 BOA0EMA, Aaxke
npH OTCYTCTBHH O3EPHBIX OTJIOKEHMHA 3aMETHOH MOIMHOCTH, SBIILIOTCS BONHONPHEOH-
Hbie TEppachi HA 6OPTax KOTIOBHHAI UK N0AHHBL [0 CErO BpeMEHN HHKOMY B Ipeaesiax
ViiMOHCKO# KOTJIOBHHB! BBIABHTH TAKOBBIC HE YAaBaNoch, M BOT 4MTaeM, YyTO «OHH 3RECh
€CTb, BUAHBI H2 MECTHOCTH, 1 0COGEHHO XOPOLIO —Ha BBICOKOKa4ECTBEHMLIX a3podoToc-
umMKax 1952-1954 1T, N0XaMM3YIACh TONLKO HA OCTEMHEHHBIX NONOIHX CKIOHAX, CJO-
JKEHHBIX pbIXJIBIM yeXNoM B pafione noc. Yexaek, Maprana, [Toneoaka. MHoroyucnen-
Hble NpHGoiiHble TEPPaCKU NOKANBH0 06pa3yIoT 3A€Ch WICCTHHLBD JO BICOTHI 150200 M
(1150 m a6c. BeIcOTHI) OT ype3a Karymn [¢ 40, npasas konoHkal

Tlpexae Beero, BOSHMKAET BONPOC™ YTO e 3aCTABIIO TpH roxa (1952—1954 rr) doro-
rpadupoBaTk KOTAOBHHY, ILIOWANL KOTOPOH YKAANEBAETCS B yeTBEPTh Tpaneunu ¢ 60%
MpOROELHLIM # NONEPEyHLIM NepexpbITHeM CHEMKOB? Ham m3BecTHa, HanpuMep, TORBKO
roCyAapCTBEHHAR a3podoTocherka koHua asrycra 1952 r Haseptoe, y aBropoB 3To#t uH-
dopmaums ectb i Apyrie? OnHaKo, HE B ITOM REN0 A JEJI0 B TOM, YTO HHKAXOH «1ECTHH-
LBD? TEPPAcoK B patione noc, Yennek v Maprana ner Yro xe kacaerca nocesixa [Tonesomka,
TaK TaM ¥X 6LITh HE MO0, OTOMY YTO OHA CTOMT Ha POBHOM JHE KOTNIOBHHLI, BCe CKNOHEL,
«CNOKEIHBIE PBIXJIBIM qeXJiom» B padione Maprast u Yennexa, 4acThio pacnaxast, yac-
TBIO HCTIOJIB3YIOTCA KAk CEHOKOCHBIE Yrofibs (puc. 6). L oTkyna 651 BB HY CMOTpeENH Ha 3TH
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okpyxatomnx xpe6tos! Xopowo A.H Pyaomy, on «3aMopo3nm Uylickoe 03epo  6bicT-
PEHBKO HANoMHAN B 3T0 Bpemst Kypalickyo komIoBHHY 10 oTMeTok 2450 M 1 citiBan Bo-
MUKy N0 CIIHILIBEsM B Ty ke Uylckyio KOTnoBMHY. A 31€Ch-TO Kak GbITE € 3TOH npecino-
BYTO# HaJleRb1O 1 HaNleAHbIMH 03aMH? He cxoastcs koHp! ¢ konuamu! [ae xe ta nordka,
KOTOpast y BaC CTOMT Ha BTOPOM MECTe, NOCJe WAEH H, YTO 0YCHB BaXKHO, 10 Gakral?

ORHAKO MBI OTBJIEKIIUCH OT UaeH 03epa. 03aM, X MOp(OIOTHH, CTPOEHHIO H TOTHKE
ycnoBuit GopMHpOBaHMA NOCBATHM APYTYIO CTa1 bio, A 31€Ch Bo3Bpawuaemca k osepy Haniu
HaTypHsle HaGMonenns B o6HaXEHUX N0 JieBoGepexbio KaTynn B 3ananwHoit nonoskke
KOTJIOBHHEIL, B CTEHKAX KPYNHOFO Kaphepa cyOMEpHAHOHAIBHOIO 033 B 12 KM BocTOMHEE
noc. Yerb-Kokca, B 06HaxeHHM no 3anafHo#i nepudepun MyjIETHHCKONO N0 rpsaoBo-
noxGHHHOrO penbeda, B konosalce crponsueiics A3C na nesobepexbe Karynu nanpo-
THB YCTBS P. MyJIETEl CBHIETENBCTBYIOT O HEKOTOpoM noanpyxHeaHuH Karyuu. Beane
TaKHe OCAIKH AOCTATOYHO MPOMLITHI, B pa3pe3ax HAOMIONAETCS YEPCROBAHHME M1ECHAHO-
rpaBMifHO# H MenKkorareynHkoBo# (pakuun. Hrbke ycTea p. bawranst B o6HakeHHH
12-merpoBoii Teppackl Karyuh 3aHKCHpOBaHa RaKe U3 JIEHTOUHO-CIIOHCTHIX aseB-
PO-TIEANTOBBIX OCANKOB MOLHOCTBIO OKOJIO 1 M.

Ho R0CTatodHO JIH BCEro 3TOr0 JUlS PEKOHCTPYKUMH rybokoro «o3zepa Peprxa»?
B COBOKYTIHOCTH CO BCEM BBILICH2N0KCHHBIM, 3 TAKKE YYMThiBas MaTepHabl GypeHus B
YiiMOHCKO#H KOT/OBHIIE, MBI GBI [IOBPEMEHHIH € PEKOHCTPYKIIMEH Kak 03epa, TaK H MOILL-
neitwedt nanean Tem Gosee, YTO 03ePHBIX OTIOKEHHMA, NOACT UAAIOIUHMK O3b1, ITHKTO HE
BUAEI, @ CChLKa Ha TyOuksLuio Pynoro ¢ KoponeesM He 3acmyxkHBaeT poBepus, noka
He GyayT Ory6GIHKOBaHbI KOHKPETHBIE MATEPHAIE! C KOHKPCTHOH SIOKATH3ALHMEH TYHKTOB
Ha6aonenms. XoTenock Gbl TONBKO CNIPOCUTH aBTOPOB PHC 31 (B CTarbe «paspes oTo-
KeHH#t 03a B Mexaypeube p Kacraxrau b Tepexra»): 310 03 kaxoro reHesHca Hanma-
AEAHOro, BHYTPHIIAIEC/HOrO MM NosmasenHoro? HaM HeBenoMa reosnol Hyeckas noaro-
Toska kosnern H Ilpexrens, Ho ¢ B.B ByrenioBckoro, kak ¢ Halero 6uiBLIETO CTYACH-
Ta, Mbl BIPABE CNPOCHTH 33 JIEMEHTAPHYIO WIMOCTPATUBHYIO 6€3rpaMoTHOCTD

7. Konbkom mudnveckux nocrpoennii B B. ByTBunosckoro apisercs 06bacHenue
YCAOBHH H MEXaHH3Ma (POPMUPOBAHHNS TPAAOBO-JIOKOGHHHOIO penbeda H Bog0GORHEIX
(3BOp3HOHHDIX) KOTNOBHH He ckpEIBaeM, HTO SBAAEMCA CTOPOHHHKOM FHNOTE3b! op-
MHpPOBaHUA IPAROBO-NOKOHHHOrO penbeda B PEHBIX A0IHHAX PyCIOBBIMH NpoLecca-
MH, HO 3TO — B RO/IHHaX. 3€Ch XKe Peyub HIET O AHE MCKIOPHOM KOT/I0BHHBL, 110 KOTOpO#
He 6bU10 NEPHORHYECKOIO MPOXOKALNNT «CynepnoTokoy Kcratu, 3npecs ymecrao pa-
306parsest ¢ XpOHOIOTHYECKOH NOCAER0BATENLHOCTBIO BPEMENH 06pazoBatHs MoaANpyxn-
HOTO 03epa, HAJIEAHBIX 030B M 3TOro rpajgoeoro peibeda Cnpamusaercs, koraa Bo3-
HHKNA HanenbL?

1 Jlo ofpasoBanms o3epa? Ho BaMH NPUBOAMTCS YTBEPRACHUE, YTO 035} HANOKEHB!
Ha 03epHBIC OCANKH

2 Hanep B30-40 M o6pasosanacs B pesynsTare 3aMep3anus ozepa? Ho o xaxom c6po-
ce 03epa TOra MoXeT UITH peyb? Passe B patione yerss Mynbtsl H Auana tie 65110 nanequ?
Ecm ¢6poc TaNibix BOX Bhulesesxkaneii 4acTu Gacceina Karynn npowen no sanes, 1o He
COXPAHHIINCE bl ¥ «HANEAHBIE 03B, H HE CHOPMHPOBANCS 651 FPANOBLI penbed.
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3 Hanepp pactasia, 0351 Ce Ha 03PHBIE 0CAAKH, U [IOCIE 3TOr0 npousowen cbpoc
NOATPYAHOro BofoeMa B Takoit cxeme He yBa3p1BaloTC MOPOIOris B CTPOCHUE 030B.
rIpy paspyLIEeHHH LANEM HE MOIJIA COXPAHMTECA HENPEPBIBHOCTE NPAMOIMHEAHOIO 030~
BOIO Tefa, XapaKTepHas A4 030 YHAYMALMA UX rpeGHeBsoit 4acTy U TOT XapakTep CTpo-
€HHA 033, KOTOPBIH OTPUCOBAN Ha BalIeH cxeme!

BbIXOAWT, 4TO € MUNOTE30# «iaNeHLIX 030B» ¥ 00pa30BaHKeM IPALOBO-AMKOHHHO-
ropemsedaB ycThe p MyarsTh B pe3yIsTaTe ONOPOXKHEHUS YHMOHCKOH KOTAOBUHBI TOXE
He noayyunoce B utore — «o3epo Pepuxan — 310 ouepenioit Mu no ToMy xe npuHLU-
my uies— Aoruka— daxrs! Haes — Hanuno, ¢ TOrHKOH pa3sHTHA NPUPOAHBIX NPOLECCOB
ite noy4aercs, a (HaKTht 0KA3ANUCEH NCeBToPaKkTaMu (YacTb PUBEACHHBIX «{(aKTOBY BO-
o6ne B OpUPORE OTCYTCTBYET, APYTast YacTh MX MOYHIUAA COBEpPLICHHO HEOGOCHOBAH-
HYIO HHTEpPIIPETALHMIO).

PaGota Bbinonxena npu noasepxke POOH (mpoext Ne 01-05-65151)
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ILA. Oxnuwes

HNAJEOJIALMOJOrMYECKOE MH®OTBOPYECTBO
W EI'O AITIOJIOTEThHI
CtaTen nropas. MuctugukaTop «AHATCKHUX OTKPLITHI

«It is in the Altai that a number of great scientific discoveries have been made during
the last decades, which are important for Russian and world-wide Geomorphology,
Paleogiaciology and Quaternary Geology in the 20® century» [28].

Hrak, kak Buiiire, Ha AJTae B OCI e IeCATIIIETNS cAellaH «BEIHKUX Hi
OTKDBITHHA, BaWHBIX He TOMbKO And Poccuy, HO M JU1a acemMHpHoii reomopdosioruy, naneo-
EAALHONOTHUH M yeTBepTHyHOH reonorm B XX ctosernny (nomyepkHyTo Hamu — IT O0.).

Kem? KoneuHo, aBTOpOM CTarhH, O 4eM CBUAETENLCTBYET BCE €€ COmepKanHHe

Kaiue mmerHo”

i OtkpbITHe H MREHTH)HKALMA CIEIOB NEAHUKOBO-NOANPY.AHLIX 03€D, PErYLIPHbIM
c6pocom BOX KOTOPHIX CO3AaHbI HEOOBIMHBIE HOPMBI penbeda, MOpdoNUTONOrHIECKH
accoluuHpyeMbie co ckabrenaom Cesepuoii AMephku [28, c. 119].

2. OTKPBITHE R MEXTOPHBIX KOTJIOBHHAX ANTas MCOJIONMYECKOi 0 PEHOMEHA — OPOM-
HBIX YCTBEPTHHHBIX JI€06MOB. HMEBLIMX CIOKHYIO NAParc¢HETHIECKYIO CBA3bL C JMEIHH-
KOBO-NIOANPYAHBIMH 03epaMu [28, ¢ 120]

B oaHoi# n3 HeaaBHux NyOnukauuii [25, c. 53] aBTOp 3THX «BEIMKHX OTKPBITHI» pa3-
Leny «A31aTCKHe OTKpbitHa» npeanocian ciosa llapns Pue: «CkpoMHOCTD — 3TO He-
AOCTATOk, KOTOPOr0 Y4eHble NPAKTHUECKH JueHH. .. Yero 6l Mbt 1OGHIMCH, eCIIH bl
yu4eHBil CTan CoMHEeB21BCA B cBOEM COGCTBeHHOM MHTEekTe? Bech nporpecc okasancd
6b1 napanu3oBaH ero po6oCTLIO . ».

YTo Kacaercs CKPOMHOCTH, TO H3 BBILIETIPHBEACHHOrO NEPBOI0 a63ala qaHHo#H cTa-
Tbid BugHo, 4t A H Pynoii Takum «neaocTaTkom» He OTATOLIEH, @ TOUHEE — JIHLIEH €10,
Bonee Toro, yBepoBaB «B CBO COGCTBEHHh MHTEANEKT», oforatilag ero sce HOBbIMH
a6CTpaKuMAMHM TUTAHETAPHONO MACIITA6a B M3OIIPEHHBIM NEPENTOKEHHEM CYTH OQHOH U
TOM e COMHMTENbHOM rUNOTE3bl U3 OIHOMN CTAaThH B APYTYIO (YXe nopsAnKka nomyTopa
ZHECATKOB!), OH CTPEMHTCSA Ma PHMCPE OTACNLHBIX OOBEKTOB AHCKYCCHOHHOIO MEHE3HC
AOKa3arh () eHOMEHANBHOCTb CBOMX «OTKPBITHIA, CYTh KOTOPLIX CBOAUTCA K PEKOHCTPYK-
MM Ha AJTTae «CaMbIX KPYIHDBIX IOTOKOB NpecHoii soabi na 3emae» [19, c 28]

Teneps KParko npOaHANH3HPYEM NEPBOE U3 KBETHKMX OTKPLITHIY» Tlperenaosars Ha
OTKPHITUE H UACHTHOHKALMKIO CIAELOB JEAHHKOBO-OANPYAHLIX 03ep Pynoii He umMeer
HMKaKHX OCHOBaHHH, HBO, kak on caM oTMeuaer [25, ¢. 53], eme B kone XIX — navane
XX BB obHapyxenbt GbUIH Clieabl CYECTBOBAHNS B IPOLLIOM OGLIMPHLIX 03€P B HEKO-
TOPBIX MEXIOPHBIX KoTIOBHHAX Anrad. [lpaBna, oqHO3HAYHO PONb APEBHMX JICAHUKOB B
noanpy>KHBaHHH croka H3 Uylickoii u Kypaiicko# koTnoBHY Ghina BbICKa3aHa TONLKO B
1960-x r. E B Jepatkunbiv [7] u B E. [lonossiM [14, 15] B 1978 1. ony6aukoBata kon-
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nEKTHBHA5 MoHOrpadus «Paspe3 HOBEHLNX OTIOKEHHHE AsTasy», B KOTOPOH cneluaib-
ubi¥i pasaen (16, ¢ 133-141] nocesiuen AATONOTHY 1 YCIOBHAM (OPMUPOBAHUS 03EPHO-
NEAMMKOBBIX OTAOKEHIA B nofnnax pek Yaran u Yarau-Viyn, a Ha ¢ 168, B paznene
«JlenHUKOBbIE OTNOKEHUS U 0fleeHeHHe [opHOro AiTasy, HalmMcaHo, 4To «o GbUTOM NpU-
CYTCTBHU MPHAEIHUKOBOIO BOAOEMA CBUAETENECTBYIOT CEPUU BBICOKMX 03epHBIX TEPpac
srom nogHoxaf FOxHo-Yylickoro u Kypaiickoro xpe6ros Ha otmerkax g0 2100 M a6e.
Bhicothly U panee (Tam xe): «B HUyicko# KOTAOBHHE YCTAHABAMBAIOTCH CEABI HECKOSb-
KHX 03ep, COBNANAIOMIUX C IMOXAMH IKCTIAHCHY ACAHMKOB, 06DAIOBAHHBIX AEASUBIMH
3anpynamy B goaue p. Yy,

* B tom xe 1978 r ony6auxosana naina crates [13), nocssienHas xapaxrepHeTHke
AEHTOMHBIX 03€PHO-NEANHKOBLIX OTNOXEHU# nofuusl p. Yaran-Y3yna, OgHumM H3 coas-
TopoB 3Toft crarbu (Bepsble B €ro xu3uk') smsnca A.H. Pynoif. npurmaniuuii yuac-
THE B HALUKMX MOJEBBIX paboTax u B o6paborke o6pasuos Baps [Tockonsky ero pons npu
NOArOTOBKE CTATbU OFPAHHYHBAIACH AHAIM30M MUKPOCTPYKTYPHO-TCKCTYPHBIX 0COGEH-
HocTeil OTAOKEHUH M U BELIECTBEHHOIO COCTABa, TO (33 ACPEBLAMU» OH «HE YBHIEA
JIecan, T.e, HE YpasyMell, YTO Y4acToK JoAuHbl p Yaran-Y3yHa ¢ JeHTOYHBIMH OTIOKEHU~
amu 6bUT BCETO ANILL «HACTLIO, HEGOMBLIKMM 3a1MBOM KpYNHOTO npa-Yyiickoro o3epar»
[13. ¢. 61]. U1 manee, B 3ToO# *e crarbe (¢ 62) ormedero, yto «E B JlepaTknubiM u
EB !lonossiM npu3Haercs JCAHHKOBOE noanpyxmusanue son Uyiickoii KOTI0BUHBIY.
W HKKTO M3 HUX HE CHUTAJ 3TO (BEMHKUM» MM HE 04CHBb BEIHKHM oTKpbiTHeM Tlpocro,
HA OCHOBAHHMH PSIa IPH3HAKOB, OTMEHANCH 6b1n10# (axT B NpUPogHOM npouecce

[To-suaHMOMY, 3THX KparkuX 3aMe4aHHil 10CTaTOYHO, yTo6h! «uckmounte» A H Py-
OO W3 YMCAA KOTKpPbIBATEACH U HACHTH(UKATOPOB) ME0N0M0-reoMOpGoNoTrHICCKUX cile-
nos Yyiicko-Kypaiickoii 1eHHKOBO-NOANPYRHONH TUMHOCHCTEMDI

Hy, xopoiuo, He 31ech, Tak B Apyrom patione Anras A.H. Pynemv cosepuieto «seu-
KOE OTKPBHITHE) JNEAHUKOBO-MOANPYAHBIX Bogoemos? 13 asropedepare 1987 . [17, cm.
puc 1] B yucne No3AHEYETBEPTHUHEIX NOKa3aHbl 03epa. YnaraHckoe (BREpBLIE ONHCAHO
H A Edumuessim [8]), ViiMonckoe (BrnepBhie koTioBHHA Nocemiena PynsM B cocrase
HAUIErO NOACBON0 OTPAAA U HE NONTYYEHO HHKAKHX y6eAHNTENLHBIX APIryMEHTOB HH B 1104~
TBEPK/AEHHUE PAHEE BBICKA3LIBABLUMXCH NPEANIONOKEHUHR 0 MOANPYXKKMBAHHH CTOKA H3 KOT-
nosuusl (Eropos, [lonos), H1 B HX onposepxeHue; He 6bLI0 NMOJYUEHO APTYMEHTOB 0
[apamMeTpax ¥ BEPOATHOM BPEMEHH CYlUECTBOBaHMS 03epa), SlomauckHe (Bnepebie Ta-
koe npeanonoxenHte soickasan H A Edumucs [9]), Ixasaropckue (BNEpBbie OTMESCHBI
3.A. Turosoii [26]) YTo kacaercs A6aiickoro u Kanckux 03ep, TO OHH Ha 3To# cxeme
(1987 r) oTHeceHB! k cpeaHeMy naeiicTouedy (puc 1), cormacHo cxeme ApeBHEro onepe-
HeHns B Atiace Anrafickoro kpag [1]. M BoT 31eCh BaXkHO 0TMETHTH YPOBEHD Feorpagdh-
yeckoi IPyAUPOBAHHOCTH KpeKOHCTpyKTOpa» Kanckue ozepa (Ne 8) Ha cxeme nokasaribt
um B Gaccedine p. Kokesl, a AGaickoe (Ne 7) Ha To#t e cxeme — B 6acceiine p Yapbima.
370, KOHETHO, KHOBOEY», U, HECOMHEHHO, (BEMTHKOE OTKpLITHE»! BOT Tak-To, yBaxaemsle
AITAHCTBI, NOCMOTPHTE Ha KapTy ANTas H CPaBHHTE C 3THM KOTKPLITUEM)»

B 1995 r ua Toii xe cxeme (puc 2), HazBaHHO#H Teneps nHave, AGatickoe u Kanckue
03Cpa MOMEHANUCL MECTAMU U NOANPYXHBATNC, 0KA3bIBAETCS, TENEPH YXKE HE CpeaHe-
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PBIBZ, @ TAKKE AUMOBHANBHLIX BAJIOB Ha Bonopasaenax». M Bor Bam kapTHHKa Criniisen
floxa3aHsl o AcnvKam us Yyfickoro osepa s Gacceiin bawkayca, Yynpiumana, 8 Monro-
Ao, 1 u3 Kypaiickoro 03epa — 10 noauuam Apbupkana 4 BanTeiprana yepes sonopasnen
€ MHHHMAEHBIMH 0TMETKaMHU Gonee 2400 M paxe Ge3 neaMMKOBOIO MOKPOBa, — B Yyiic-
Ky10 xoTi0suHy! He MeHee yauBHTE IbHAA KAPTHHKA BO B3aMMOOTHOWEHUAX MexXAy AGaii-
ckuM u Kancimu osepamu (Ne 11 # 12) (cM. prc. 2) CTpesKH AMAIOBHANBHBIX TIOTOKOR
30ECh HaNpaBieHbl B POTHBONONCKHLIE cTopoHbi! Kyna 6uin Ranpasaer norok? Oxuo-
BPEMEHI{O B Pa3HEIC CTOPOHLI MM NI0OYEPEAHO, 10 B OQHY, TO B ApYryto? JoanH npopsisa
H JAIOBHANILHBIX BANOB HA BONOPA3ACAAX RAiiTH ME YAANOCh MPH CAMOM [HIATCILHOM
113YMEHHH €TI0 CXEMbI ¥ HENOCPENCTBEHHO HA MECTHOCTH

Nocnenunit ab3ant 37oH MOAMUCH HOACHAET HAHECEHHE KTPAHHN JEAHUKOBLIX KOMIT-
JIek:0B» (YCAOBHbHT 3Rak Ne 1) Kak BHAWTE, TaKOBble «HAHECEHBI, HCXOAS U3 NONOKEHHUS
cHeTOBOH AvHKH Ra 1200 1 800 M Hike coBpemenno# 18~20 v 14 Tic. ser Hasag» Bo3-
HU{KAET P BOTIPOCOB.

I Kak eanHo# auHMeli MOKHO 10Ka3ath «rpaHMilbl JIEAHHKOBbBIX KOMIUIEKCOBY fPH
400-MeT1poBoOH pasHULE AeNpeccHi cHEroBoil anany (1200 1 800 M)? Uro xe, 8 onHMX
MECTax >Ta rpanuna NaHa fpn ONHOM BBICOTHOM M0JI0KEHHMU CHENOBOH IMHKH, a Ha CO-
NIPEAEABLHBIX YHACTKAX — NPX ApyroM ée nofAoxeuun? Jo CHx nop HHKOMY TaKHuX «COBMe-
nienHif» cpenarh He yaaBanoch! JTo, OMCTHHE, «BEAMKOE OTKPLITHED B IIANEOINANHUON0-
rBH 1 kaprorpaduul

2 KT0 1 koLAa yCTaHOBHA AENPECCHIO CHETOBO# TMHUM B 1200 M Ha BpeMeHHOii cpes
18-20 1oic. et Rasan W 8 800 M — Ha BpemeHHoii cpes 14 Toic ser nasan? lo A H Pyno-
TO HHKTO U3 TeX, KTO 3aHMMaCs M3y¥eHHEM APEBHEro oeneHenna; Tonsko B.B. Byrsu-
JIOBCKHIT LI0MYCKAET. «YTO OLCHKA NEMPECCHN YPOBHA «365» B 1200 M ans MakcHMyma
oniefeHeHuA (NOAYEPKHYTO RaMu — J7 O ) BpAA nu 3aBbillleHa M, BO3MOXHO, €ilie Gosee
3HauuTCabHA [2, ¢ 48] Ho, B COOTBETCTBRU CO CBOMMH NPEACTABACHHAMM O AEIPECCHHA
CHLTOBOH IMHHM, OH PUCYET H COBCPILEHHO HHYIO NANCONIAUMONOIHYECKYIO CXEMY.

3. KakoBa ponb aBTOpa B HaHECEHHWH «rpaHun ASAHUKOBBIX KOMILnekcoB»? B noapu-
CYHOYRHOH noanmcy k cxeme 1987 . 3HAUUTCA «rpaRMLIbI NIOCAERHETO ONEIECHERNA HakHe-
ceusl no nanueiM E B Jesartinna [7], TH Hsanosckoro (Araac Asrraiickoro kpas [1}),
ITA Owmuesa[12] n aBropa. Koraa, rae 3Tot aBTOp H3vHasn APEBHEE OfeACHCHHE AJTTad,
W IR MOXKRO NPOYECTb O pe3yAsTarax ero uccienosannii? Hukoraa u wHine, KPOME kak B
cocrase noncsoro orpsna IT A OxuuicBa 1 HapaBRe co cTyneHTamMR 1paBna, nockoibKy
A H. Pynoi yxe 611 MAaium Haydi1biM COTPYRHHKOM fipoGaemRoi naGoparopun ras-
L ORJIHIMATOIOTHH, EMY fIOPYHAach NMEPEPHCOBKA KOHTYPOB NPEBHENO OACAEHEHUA CO
crem IT A. Oxsitesa, cocraBneHHsIx B KpynHom Maclutabe, Ha Gonee MenkomacuiTat-
1110 OCHOBY

Teneps 10CMOTPHTE Ha Te «RaHHbIen, Ha KOTOpbIe cchinaerca A H. Pyno# (cm puc 1)
«annpien E B eBstkuna [7, cM puc. 3] «xe npocMmarpusatorca» nurae, no JLH Hpa-
HonckoMy [1, cM. prc 4] nokasassl TONbKO MPEAE LI CPERHEIETBEPTHUHONO OACAEHERHS
Bee: 0CTanBHOE, C HECKOSILKO FeHePAIHIOBAHHBLIM KOHTYPOM, B3sTO y I1.A. Oxumena 12,
cM puc 5). Hy, na nanHo, Benw G511 € M OH YIOMAHYT. A RABIIE HATHHAIOTCS (BEWKHE
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b
Maemd | 2500 00C '
S
Puc 4 OGnacti apcarero onegexenna (wo [13) P 311 (camap u 7)
QnieacHEH e, - - NIEpBOE i ( ?) __ Bropoe noiaxenneficro-
(capr U

HO-NEOBBIX PECYPCOB MUPA, i y MEHA HET OCHOBAHU{{ OTKA3LIBATHCA OT CBOHX Na1eorns-
LHONOTHYECKHUX pekOHCTpy ki, [TosToMy 4 npoury Goneille HUKOTAA ¥ HHLAE HE MyOmH-
KOBATh MOIO CXeMy 6¢3 CChUIKH Ha aBTopa

OfHy 4acTh MEPBOi rPYNMLI KBETHKMX OYKPBITHID» MBI B KAKOH-TO MEPE OCBETHIN U
TIOKA3AIH HX «BCEMHUPHYIO 3HAYMMOCTLY Terneps HaxO MO JOCTOHHCTBY OLECHUTL OTKPbI-
THE «PEryAPHOro cOpoca BOA NEAHKKOBO-MOANPYAHLIX 03¢p M CO3MAHHA HEOOBIMHBIX
dopm pensedan. JlokasarenbcTpa CynepaoTOKOB. AWTMOBHANLHO-AKKYMY/IATHBHbIC Bafbl
1 Teppacs! (BBICOKHE Teppackl B A0#Hax Uyw u Karywu ~ /7 O ), ruraxTckas pa6b teue-
HHMA H «cyxue Boonansy. Haunem c nepebix Cpasy xouy 06paTuth BAMMAHUE YUTATENS
Ha XpOHOJOIHYECKHI Cpe3 najleoruaponoruyeckux cxeM Anraq (cM. pHe 2) u Kypaiic-
Kkof KornoBuHsl (puc. 6) Hac. 15 asropedepara 1995 r. yuraem® « IunoBHanbHEIE aKKy-
MYNSTUBHBIC BAJbI H TEppachl NPeACTABILOT cobok MowmHele (X0 340 M nax yposHeM
PeK) CNOUCTHIE TOAIH YHCTO MPOMBITHIX MPABUHHO-LIEOHHCTO-APECBAHBIX OTAOKEHMH,
BKJOMAIOIMX B Ce0a Kax COM H MHH3BI NECKOB M CYNECeH, TaK W yroparbie BajayHb
P23NHYHOTO NETPOrpadhHECKOro COCTABaY,

Ha 5101 (heHOMEH — MCKITIOUATETLHO XOPOWIO BEIpAXKEHHEIE B peNbed)e BHICOKHE Tep-
packl B fonuHax Yyu u Karyuu — Mor He 06parurs BHUMaHWs: TOABKO cnenoll, OHy yro-
MHHRIOTCH BO BCSX [€00r0-reoMopdoIornyeckux myGnuKaLmax, HaunHas ¢ koHua XIX s,
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Puc 5 Cremaruveckan kapta ApesHero oncaenenus Amras (no [12]) £~ p o -
Ha; 2~ NeanHKH NOIANEro MUIeiicToueHa; 3 — rpaHKIE NHTAHUA )8 B YM niepsoro -
neficToueHosoro Meracraamana, 4 - 70 xe, B yM BTOPOro i O MeET

3 - mosgnenneiicrouenossie negoemul (1 — Copymykynsckuii, 2 — Ikymykynscxnii, 3 ~ Tapxarnscxuit,
4 DBeprexckuif); 6 - ywactin pacapoctpaneiun peGpuctoii mopesbl, 7 — yHacTKH paCupoCTPAHCHMA 0308,
8 - obHaxeHHs KaMOBLIX Teppac; 9 ~ p i i nowHoi Mopens!, 10 - cospe-
Mestioe oneneuenue; 11 — AMHMM 0CHOBHEIX Xpe6TOB, /2 ~ raporpaduyecian ceTs Bpement MakCuMyMa

o

Hx cneunansHomy n3yvennto nocesmenst pabors J1 H. Hpanosckoro, J1 A Parosuua,
B E. llonora, H A E¢umuepa, .M Boraukuna u ap. IIpHaoxun k 3roMy pyKy H aBrop
3Tux cTpok [11] Tak uTo 06beKT, Kax TaKOBOH, 1ABHO H3BECTEH, H CYLLECTBYET PAR TWIO-
f¢3 OTHOCUTESBHO ero reHe3nca 31ech He MECTO AN Mx aHaan3a. Peds uzer o reHein-
YECKOH CBA3H BRICOKHX TEPPAC C 1EMH NPOPHIBHLIMH KaTaCTPOHYECKHMH CyNeproToka-
MH, KOTOpbIE OTMEYEHBI Ha YNOMAHYTHIX Bhilie cxemax A H Pynoro. Ecnn TakoBsle, npen-
CTaBHM Ha MOMEHT, 00YC/OBNEHEI MPOPLIBHBIMH CyNEPNOTOXAMHM, TO CTPAIIHBACTCS, A
KARHMH ke «IIPOPLIBHBMH KATaCTPO(GHUECKUMH CYTIEPNOTOKAME) CHOPMHPOBAH «KOMIT-
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Pnc 6 INaneoruap cxema Kypali MEXTOpHOH Ha Anrae. Xp

cpes — oxono 11,5 Thic mn (no [19]) W o6 1 - Hanp HBIX HOTO
Ko8, 2 - e Hanp 3 - nona ruranrckod pabu, 4 ~ crwsey,
YIEALA TPOPLIBA H ,5- Mopetibl; 6 —Ip 7—copp

NeKC JUMOBUANBHEX Bal0oB Ha nepepaie Keisuui-/kapsix (mpasbiii npatok Tere) — Kei-
3p11-UnH 4 KemskeiHOp (JieBble mputoky Yaran-YiyHa)» (c. 23)? Benn nepepansHble ceni-
HOBMHH Nexar Ha oTMerkax Gonee 2400 M Hal ypoBHeM MOps, Te. Ha 900 M peille JHa
Kypalfcko#t KOTHOBHHEI, H3 KOTOpOM} AKOOH! 1 ObLI HANPABNEH AMAIOBHANLHLIA NOTOK B
Yyiickyto kotaoBuHy (cM. puc. 6)? U oTkyna 06n0MouHbL Marepuall B TeX «Cymepnoro-
Kax», NpelCcTaBIABIIHX cofoM nepems BoAH K3 ONHOMH KOTHOBHHEL B Apyryo? H 4o 3a
npuuuHa 06yCHOBUIIA NepeNHB Ha TaKoi BBICOTE, KOLAa B AOJIHHE UyH MEXKAY STHMH KOT-
NOBUHAMH He GBUI0 Jbaa (CM. puc. 2), ¥ OTMETKM [IHA JOJHHBI HE MOJHUMAIOTCS BhILe
1700 M Hax ypoBHem Mopa? U 4To eme HATEpecHO ¢ MO3UUMI «MANeOrHAPOAOrHe KoM
cxembl Kypaiickoit pnaamuey (CM. puc. 6): TaM YepHBIMH KPYTHBIME XKUPHBIMHK CTPENKa-
M [OKa3aHO «HANpaBIcHUE ANLOBHANBLHBIX MOTOKOBY Mo Jonnue Uyn u3 yiickoi kor-
noputsl B Kypaiickyio, a GneqHsiMu cTpenkaMu — yepe3 BoJopasae B 06paTHyIo CTopo-
Hy' Tak uemy ke BepuTh? ECTh «KOMIUIEKC IWTIOBHANLHBIX BatoBy [19, ¢ 23] u mium
«BO3MOXHbIE HATIPaB/IEHYA AMHIOBHANBHEIX MOTOKOBY (Ha C. 26 TOTO %e Npon3BeneHua!).
B 10 ke BpeMsa He BOHHKIIO «IMIOBHAILHAIX BaJI0B) B HoNHHE Yyl Ha yHacTke MeXIy
koTaouHaMH! H noyemy-To He BOHHKNIO (HH/DOBHANBHBIX BAI10BY pu cOpoce BOX fen-
HHKOBO-IIONIPYRHOTO MaHcHiickoro Mops B Apanbckoe, 3 Apana — s Kacrmii, us Kac-
nus — B UepHoe mope! Kerary, cxema (puc. 6) 6e3 CChiiH, MATKO roBops «3auMCTBOBZ-
Ha» u3 pabotel B B Byrsunonckoro [2, c. 8, puc. 7]. E& npyroe xynoxectsennoe opop-
MJIEHHE He MEHAET CYTH CONMEPIKATENBHON 4aCTH (3aUMCTBOBAHHOM) CXEMBI, HCKAIOMBS,
KOHEMHO, BO3MOXHBIE HANpaBIeHHA WIMTOBHANBHBIX NOTOKOBY, KoTOpbiMH A.H. Pynoit
«ONPOBEPI 3aKOH OBWKEHHA KHIAKOCTH B cOOBmamuxcs cocysax.
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wa—<  Hanpasnenre Tedenuii

/ Ij } Tranrckas pabs
o

400
o KoHTypht KOTAOBHHEL

Puc 7 Cxema somosopota 8 Kyparicko#i koiosune (no [2])

BepreMmcs, 0lHaKO, K «IHIOBHAIBHEIM BaliaM» (To GHILIL, BHICOKMM TeppacaM) o-
suH Yyu u Karysu

Enne pa3s Xo4y o6paruth BHHMAHHE YUTATEIA HA XPOHOIOTHYECKHE Cpe3bl Maleors-
UMOTHAPONOTHYECKHX CXeM (CM puc 2 u pHc. 6) — 14 u 11,5 Thic 1 H., X0TS Ha c. 22
asropedyepara «aBTOp OLIEHN AENPECCHIO FPAHHLb! THTARHS 115 MAKCUMYMA Mo CeHe-
ro onenexenus (18-20 Teic net vasan) okosno 1200 M OTHOCHTENBHO COBPEMEHHO) (Mo~
4epKHYTOE HAMK HAZ0 3aIIOMHHT, ele IPUrOANTCS Il NaibHeAilero aHaiu3a)

Ha puc 2 B ycnoBHbx 0603uaueHusx o UHGpoi 2 3HaYHTCS «BepOSTHEIA npeaen
pacnpocTpaHeHus /bja B JOXY OCAEIHEr0 NENHHKOBOrO MakcuMymay (Ha NOAYepKHy-
TOE HAMH NpO1lly ONATL OOpaTHTL BHHMaHME, T.K. paHbine (cM puc. 1) 31ech npoBoau-
11aCh FPAHUILA CPEAHEMIeHCTOLeHOBOrO ONleicHeHuA). M3 npeapirymero aG3aua (nonuep-
KHYTO) CedyeT, YTO MaKCHMYM 3TOFO MOC/IENHEro oneaeHeHHs uMen MecTo 18-20 Thic.
ner nasan «[Ipenen pacnpocTpaHenua 1baa», KaK BUIHO U3 CXEMBI, pACTIONAraics B HA3-
KOTOpbeE, T €. BECh IOpHBIH AnTali (B TOM HHCNE, KOHEYHO, U PeyHBIE JNOJNHHbI) HAXOMHIICS
18-20 Thic NeT Ha3aX NMOA SEJHUKOBLIM MAHIHEPEM UJIH JEIHHKOBBIM HEXJI0M A 3TO 3Ha-
YHUT, 4TO peuHBIE JOMHHEI B fIpEJenax 3TOr0 JEAHHKOBOTO NOKPOBa, ECTECTBEHHO, Ghinu
3aN0/THEHB! JIBJOM, PEYHOrO CTOKA MMM KATaCTPO(HMECKVX CYMEPHOTOKOB HEe G0, U
«WIWIOBHAIBHEIE BakDy 06pa3oBaTbCs He MOITH, Takoe 3aKmIOueHHe CNETYET U U3 aBTO-
pediepara (c. 23) «VIMeHHO «HaneRHbIe Jef0eMbl» (peub uaeT 06 0COOEHHOCTAX onee-
HEHHS, 110 aBTOpY, B MEXTOPHBIX KOTNOBHHAX — [7 0.) Ha 3Tanax MaxCHMAILHOTO FOX0J0-
nanHs GblaM HCTOYHHKAMH Haubonee KPYIHBIX BBIBOJHBIX NEJHUKOB B CPEJHErOphe U
HH3KOrOpbe ANTad (noauepkHyTo HaMH — /1.0 ). OGbeINHAACH Na MPEArOpHOM paeHHUHE,
B 11e710M OHH (popMupoBarn AATARCKHI NeNHUKOBLIT MOKPOBY (BhiAENEHO HE HAMH —
I10) Y panee (3mech xe): «B muccepTalmy pestoMUpyeTCs, YTO [EONOrHUECKHe Crienpl
(a Tena «aAMMOBUANBHEIX BAJOB» pa3Be He reojoruueckue clenn? — /7 O) Maxcumans-
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HEIX Pa3MEPOB OCHEIHErO, B YACTHOCTH, ONEAEHEHNS cKkIGNEHAa Lenecoobpasyo Hekars
HE TOJIBKO B COBPEMEHHEIX PEUHBIX JONHHAX, A€ OMH MOTAH OBITE YHHUTOKEHE] ANMIOBH-
aNnBHOH 3PO3HeH Cpasy ke HA NEepBLIX JTanax ACCIINHAINM. » (TTOM4EPKHYTO HaMH -
11 0.). 3ra numoBHansHAA 3pO3HA B COBOKYNHOCTH C IPeAMECTBYIOMEH Ipo3HOHHOK
pabotoii «Haubonee KpynHbIX BBIBOAUBIX NEAHHKOB», GHOPMHPOBABIIUXCS B «HANCAHBIX
NlefoeMax» MEKTOPHEIX KOTAOBHH H JOCTHIaBIIMX CPEAHETOPEA H HU3KOTOPbS, KOHEHO
xe, ue obecnedHBany ycnopuit g oGpasoBaHus MHINOBHANLHEIX BANOB 3HAYHT, TO, 4T0
NoKa3aHo MOJA HOMEPOM 8 Ha NaIeorNAUMOrHAPONOTHIECKOH CXEME, — «MECTOHAXONAC-
HHE IMTIOBHANBHEIX TEPPAC U BANOBY — OTHOCHTCS HE K 3MOXE KTOCNETHET0 NEAHMKOBOO
MaKCHMYMa», & K XpOHONOIHIECKOMY cpely okono 14 Tric ner Hasal! Takoe uawe 3ax-
JHOuCHHE MOATBEPKAACTCS H CACAYIOMMMH OBYMA (pasamu U3 asropedepara (c. 29)
«flonBMast CHHXPOHHOCTH KUMHOBHANBHEIX IPOLIECCOB ¢ HAYANLHBIMH U KOHEUHBIMH CTa-
JAUAMH ONECACHEHHA, MBI TIOHMMAEM TakxKe H TO, YTO CTPOEHHE Ck3bneuna, koTopoe mMu
nabmoZRaem cerofiid, 06ycIOBeHO Bee jke mpeuMyniecTseuno paboroit mocneauux cy-
[EPIIOTOKOB H3 MOCNENHHUX NEAHHKOBO-TIOATNPYAHEIX 03€D, IPOPBAUUBIX BO BpeMs fierpa-
Jauuy NOCNEAHETO ORSACHEHNUS (oadepkHYTo HaMu ~ /7 O.). Nlocnemumit perHoMeHamb-
ubiit karacTpoduueckuit npoprie Yylcko-Kypalickoli cHCTEMBI NEAHHKOBO-TIOANPYIHLIX
03ep...apousomwe ue no3auce 13 ThIC. NeT Hazamy.

A kax ke ObITh ¢ AaTMPOBKAMH OTAOKEHHH (MKMOBHANLHBIX TEppac H Ba10B»? Ko
BpeMeHH myOnuKauyH aHanusHpyemoro asropedepara yxe Obind Tpy TJI-aarsl u Tpu
panuoxap6onossie O Hix B aBTOpEdepare — Hu CN0Ba (IIOTOMY YTO OHH HE YK/TaNLIBAIOT-
Cs BO BCIO ero koucTpykimo?)! Ilepsas no spemenn nosenexns B nevanu TJI-narvposka
MIOMYYEHA (110 0CANKAM, CNArajouiuM BBICOKHE Teppachl (ryGuHa oxono 10 M ot yposus
VII reppacei)» (puc. 8) i cocraswia 148+16,7 teic ner uasax (MI'Y — KTJ1- 89) Hape-
H0Ch, 3Ta TEPpaca BXOAUT B MMCO (UHBOBHAILHEIX TEppPac ¥ Bano»?

e npyrue TJl-naruposku 90+25 (MI'Y-KTJI 2025/14) n 109430 Thic ner uasaxn
(MI'Y-KTJ1 2025/36) XapakTepu3yloT Bpema 05pasoBaHms BLICOKOH TEpPpack! KOCBEHHUO,

Puc 8 Cxema cTpoenss Teppac B yc-
¢ p Uy (o [16]) ! - wopeunoi
6OpT; 2 — OTIONEHHUA HHHHCKDHA TON-
uy, 3 — OTNOKEHMA CANBAKAPCKOH
TonuK, 4 — anmopui Teppac, 5 - Me-
CTOMOROKEHHE PACHHCTOK
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TK OHH MOJIY4EHBI 110 OTNOXKEHHAM NEHTOMHO-CIIOUCTBIX O3EPHbIX CYTTIMHKOB B IIPHYCTh=
eBoit wacTu p MHu (neproro npasoro npurtoka p KaryHu Hike ycres p Yyn) Moxer
BO3HUKHYTEL BO3PKEHME HO BEAb ITU JATHPOBKH MOSYYEHH! M3 OTNOXeHnR GoxoBoi
JIOIIMKBL, @ HE M3 «AUITIOBHaNLKOro Bana»”? JefcTBurenbHo TaK, Ho ofpa3oBaune npuyc-
TbeBOro 03epa B gonuHe p. MK 6b110 06ycnoBneHo (a, CneaoBaresHO, CBA3aHO M 110
BpeMenn) opmupoBaHiem Bhicoxo#t npasoGepeskHol Teppackl Karynu u Haxoqurcs B
napareHeTUYeCkoi CBA3K ¢ Heit. OTciona e Nony4eHs! U pagHOKapOOHOBBIE AATHI, TOXE
upessiinatougue 20 THIC €T ¥ He Coracyrotiiuecs ¢ apeacraBneHusMu Pynoro o Bpeme-
H1 06pa30BaHHA (INIIIOBHANBHLIX TEPPac u Basiosy. M3sectHs! Pynomy 6bulH 1 laTHPOB-
Kyl 036pHO-NENHHUKOBLIX OTNOXKeHu 8 Yyickoit xornosune (25300600 1 320004 THiC.
JIET Ha3a.)

OnpoBeprator ¢Ba3k ¢ oneaclieHuem 20~18 ThIC. NET Ha3zal ¥ HOBHIE JATUPOBKH, MO~
Ny4eHHBIE M0 OTNOXKEHHAM (IHBOBKAILHEIX BanoB 4 Teppacy (Gonee 100 Toic. ner Ha-
3ax, BN 245, u 86000+16 Teic ner Hazan), rpaf «ruraHTckol psGu» B paiione [Tnaroso
(448711545 — ¢ rmy6uns 75 M 1 280094863 — ¢ nosepxHocTH).

Huxax He yBA3BIBAIOTCS C MAKCHMYMOM MOCTEAHErO oneaeHeHHs 18-20 Thic net Hazax
1 AaTHPOBKM U3 oTOXKeHu# Ovino Uylicko-Kypaifckoit numuocucreMsl. laruposka
25300600 ner u 320004000 10 NEHTOMHOLIM 03¢ PHO-TIEAHHKOBEIM OTIOKEIHAM HHT-
peccHoHHOro 3anuBa npa-Yylickoro o3epa B gonuHe p Yaran-Ysyna ussecthsi ¢ 1973 .
Teneph orcCrofa NOMy4eHa M ewie Aaruposka — Sonee 43 Thic. ner (Beta ~147107). Hs
ortnoxeHnit GeperoBelx rpaf 8 yiickoil koTnoBUHE B paloHe pamMOTPAHCIALMOHHOM
BhIIKY CeBepHee noc OpTonslk nomyyeHa Aata 35870490 ner (Beta— 159972) U3 or-
noXeHNH 03epHOI TeppacH 11a BeicoTe 1785 M ian yposHeM mMopa B Kypaiickoii koTnosn-
e ceBepHee noc Kypait nomyueHa aara 32190+260 (Beta— 137035)

Hanetrocs, ¢ maciuTabamu ¥ BpEMEHEM «IOCNEAHENO MAKCHMAJIBHOTO OJ1E/IEHEHHAD,
2 TOYHee — C ITUM «BENHKHM OTKPHITHEM» Pynoro Bce sicHo? Xots Her, He Bce. Hazo xe
N0 AOCTOMHCTBY OUEHHTh U €r0 3aKAKMEHUE O KITHMATHYECKUX YCIIOBHAX MOCIEAHETO
oneaeHeHns OxmH «teopern» — B I1 'anaxos — cozpan «MMHTALHMOHHYIO MOAENL pac-
yeta Gananca neaHuka» [5], u, kak cnemyer u3 asropedepara Pynoro (c. 22), «npaxThH-
YeckH peanusys UMMHUTALMOHHBIE (Tak B aBropedepare — /7 O ) 6anaHcosbie Mogenu
B I1 'anaxoBa, aBTOp OLIEHMI AEMPECCHIO FPAHULIBI MUTAHHUA A/t MAKCHMYMA M0 ClcAHE-
ro oneaeHeHHs (18-20 thic ner Hazax) oxono 1200 M oTHOCHTENEHO COBpeMEHHOY, Dol
«MpaKTHYECKOH peanusanreit HMMHTAUHOHHOH GanaHcoBoi mogemm» Pyno# mocpamun
1 CaMOTO0 aBTOPa MOJIC/M, KOTODLIH /1t MAKCUMyMa ocCleaHero oneacHeHus (18-20 Twic.
TIET HA3a1X) OLIEMMBAET AOMYCTUMYHO ACNPECCHIO CHEroBo#i rpaHuibl a1s KaryHckoro nes-
Huxa B 500 m, a neanuxa Tomuu — B 750 M Taxyro aenpeccuio (1200 M) ana ropuo-
JONUHHBIX NIEAHUKOB BIOPMCKOTO Bpemenn 60 ¢ nuiHuM ner Hazan aaean J1 A Bapaa-
HaHu [4]. B 1954 r. M.B Tpowos [27] yka3an, 4to npu Tako#i AenpeccHy CHEroBo# u-
Huu neanuniu Karyncxoro xpe6ra He Mornu Gbl OKAHYMBATLCS B CpegHeM TeueHHH p. Ka-
TYHH, a pogBUHyNuCE OBl 10 Npearopuii Anras. D1o 3aMewanue M B. Tpoxosa, no-su-
JIHUMOMY, M OOCTY)UNO «PYKOBOAALIUM ykasaHuem» PynoMy K pexoHCTPYKLMK nokaszaH-
HOTO B aaropedepare «BEpOSTHOIO Ape/Aea PACIPOCTPAHEHUS b2 B MOXY MOCTEHETO
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NeARUKOBOTO MaxcuMyma» [19] (puc. 2). BIXoaHT, RUKAKHX F€0I0r0-reoMopooruyec-
KHX apryMeHTOB JJi1 NaneopeKOHCTPYKUHI HCKATh HE HAXO, AOCTATOYHO AMAS ITOro U
HMHTAUHOHKOTO MOAEAUPOBaHUA. Baymalitech, ¢ KakuM LWMUA3MOM OH OT3BIBACTCH 0
TPagHLKOHMBIX METOAAX APryMEUTAUNH NTANEOPEKOHCTPYKIMI: «HEONpeIeNeHAOCTD M-
JICOTNIAIMONOrMYECKHX PEKORCTDPYKILHI MOXET GRIT OGBACHERA TEM, YTO B OB
meM GONBITHHCTBE CITy4aeB HX NPOBOAAT HE IMIALHONOIH, & NEOJIOTH, KOTOPEIE BOT YXe
HECKONLKO AECATHIETHH NPUMEHIOT OBHH ¥ T€ XK€ TPAIHUHOHKEIE CIIOCOOH, MMaBHbLH
M3 KOTOPBIX — PEFHCTPALIAA KOHEYHO-MOPEHHBIX KOMILIEKCOB ¥ MOCTPOEHYE OTCIONA MLna-
HOBBIX OuepTanuit ApepryX neanukop» [19, c. 21]. A Bapaauanu-To 310ro He 3Han u
NOBEPKJ F€0N0raM-4eTBEPTHYHHKAM, OTMETHUBIIMM [COJIOTHUECKHE CNEAB! APEBHHX Nel-
Huxos' pyroe feno — A.H. Pymo#i (rsumonor, rugponor?) On paccuuran aenpeccuno
rPAHMLKL! THUTAHHUA IEAXHKOB METOAOM HMHTAUMOHHOTO MOACITMPOBAHHS ¥ MOKPBLI Bech
AnTaif 1eIHRKOBEIM YEXJIOM (CM. PHC. 2).

Teneps — 06 0COGEAUOCTAX PACTIPOCTPAHEHHA B CTPOCHHS «IH/TOBHANLHBIX TEPPac
u panos» Oun «pasBHTHI BO BCEX MArHCTPanbHBIX JOJHHAX CTOKA U3 JIEARUKOBO-NOZ-
npyaasx o3ep» [19, c. 16] OTHOCATCS N8 k TakoBhiM JoaMHb pex Yaprim u Kokca?
JleanuKoBO-NOANPYRULIE 03€pa NOKA3aHbl, & HY BANOB, HU JaXe THraHTCKo# psou Her!
Her TakoBbiX 4 B RoNHHE ApryTa 3aro €CThb, OKa3biBaeTCH, FHraHTCckas psOb Bhblile Jes-
HUKOBOM MOANPYALI B jonuHe bamkayca (siilie yerbs p Bon Vnaraua)! A sce, no-puau-
MOMY, IOTOMY, YTO Crofa «cOpackiBanuchy Boas Yyicko-Kypaiickoit THMHOCHCTEMBI Nps-
mukoM uepes nennukn Uyiicko-Bamkayckoro ponopasfena (CM. puc. 2), MOBEPXHOCTS
KOTOpbLIX AocTHrana ne Menee 2500 M nax yposHeM Mops win 500 M — nag tnom Yyiic-
KO KOTJIOBHHBI.

T1puBenenHyIo BhIILE YaCTh JIMTONOTHYECKOH XapaKTEPHCTHKH (IMIHOBUANBHO-2KKY-
MYJIATHBHBIX BalOB 1 TEppac» Halo AONONHHTE, BO M30E)KaHHE yIpPEKoB CO CTOPOKEI aB-
Topa Tak BOT, «ofpaniaet Ha ce0A BHUMAHHE HCIUIOYHTENBHO NIIOXAA OKATAHHOCTS 1e6-
HUCTO-ApECBSHOM (pakumy, JOMUHUpYIOWEH B crpoenny Tomm . Tonkwpe cnou uia u

TOMMMUKTOBLIX [1ECKOB YEpe, €S B TONUIAX AMAIOBUANBHBIX TEPPAC C 00J1ES LIMH.
nDpeUMYUICCTBEHHO 11 eGHUCTO-T PAaBUAHO-MENKOBANYHHBIMU 0623.303&HMMH». (nomep-

kHyT0 Hamu — /71 O') [19, c. 15]. lanee orMeyaercs H3MEHERE MEXAHHYECKOTO COCTaBa
OTIOXERHUM B CTOPOHY MONKH IIPHTOKOB, HO HEe OTMEYEHA IMABHAY 0COBGEHHOCTD BBICOKUX
Teppac — U3MeHenue CTPOEHUS ¥ MEXAHUYECKOTO COCTABA OTNOKEHU BNOND 110 JOAH-
HaM, 2 UMCHHMO HESCHOCJIONCTBIC BATYHHO-TaNCY HAKOBBIC OTIOKEHHS IPOKCHMANbHOHK
4acTé Teppac BHU3 110 JONHHE MOCTENEHHO 3aMEIAlOTCS Hoee MENKoOOIOMOMABIMU Ha
BECHMA KOPOTKOM PacCTOSHMY (HET HU OXHOH Teppacsl NpoTskeHHEe 3 kM). B Teppacax
RUIHHOM 0KOJIO | KM JUCTANBHEI! KOHEW HX NPECTABIER NApaNelbHO-CIOKCTBIMY MeA-
KOTaNeHHUKOBBIMH OTIIONEHHAMHE C PEAKMMY BATyHAMM, HHOTA BECbMA BHYLIHTENbHBIX
pasmepoB B Gonee nmpoTAKeMHBIX Teppacax, HarpHMep, B ypouutle YenxaH 8 DonuHe
Yyu niu o npasoGepexuio Karyuu suiite yerss p Huy, no neso6epexnio Karynu peime
ycte p Man Sinomana, AMcranbHas 4acth X NpeCTaBiena CyGropu3onTanpHO-CIIOHC-
ThIMH ECYAHO-TPABUITHLIMK OCANKAMH, 2 BIille N0 PA3PE3Y — CAOUCTHIMU PA3HOIEPHNUC-
TEIMH neckamu. Bee 310 cBueTenscTByeT 06 04HOTHIHOCTH CeAUMEHTAUHORROTO TIpO-
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1lecca, Ho B pa3o0ieHHbIX GacceiiHax pasHbIX pasMepoB U ¢ HeGONbLLIOH CKOPOCTHIO Te-
uenus. UMenHo 06 310M CBUACTENLCTBYET GBICTPOE M3MEHCHUE TPaHyIOMETPHYIECKOro
€OCTaBA OTIOKEHHH M UX TEKCTYpPH

Ilopa, HaBepHOE, NPOAEMOHCTPUPOBATE H KOTKPHITUA», KOTOPBIE IIPUHAUIEIKAT TONb-
ko A H Pynomy, u uuxro Gonee He uMeeT npasa npeTeHaoBaTh Ha HUX [lepBoe UX HUX —
ato nowmans Hykcko-Kypaiickoit 03epHoit cuctemsl. Kak suaym u3 npuseseHHONM HuxC
Tabmuusl [19, ¢ 13], ona coctaBnana 12 000 km?» (moauepkuyro namu — 17 O )! Bor Tak,
1 HC MeHee! A rHApONOru-To (MOBEPUB TONMOKAPTam!) QLEHHBAIOT FIOMIAL BCEro Hac-
cefina p Yyu Ha cTrope Benwif BoM, B MOAYyCOTHE KMIOMETPOB OT 32N1ANHOH OKPAUHBI
Kypaitckoi KoTIOBHHBL K ObIN0M IENHNKOBOM NAQOTHUHEI, @ CIIEAOBATENLHO, C BKIHOUEHHEM
8 9TOT BoAocGop GacceifHoB Beex pek, Bnagatoumux 8 p Yyto Hike Kypaiickoit kotnoen-
Hel (pp Capuynsmkyx, Monepny, Jctyna, Tyryro#i, Aiirynak, Epbansik, Boka, Bensru-
6awi, CapariMa, Ynbutka, Kapacy, Maameit) Bcero B 10 900 km?!

Monyuaercs, no A H. Pynomy, uto B 6acceitye p, Uyn Hu a0 kakoro onefeHeHus
Mecta He Oblio, a, cneaoBarellbHo, He ObUT0 MeCTa M A JeAHUKOBOK rutoTunbl! Bes
TeppuToprs 6acceitna Ouita 3anuTa Yyiicko-Kypaiickoii 03epHoit cucTeMoi, a «<HeRoCTa-
TOK» pealibHOil TonorpagHu4eckoii NopepxHoCTH B Hacceiine p. UyH, orpaHnyesHoii Co-
BpeMEHHLIMYK TOPHEIMHM Bofopa3aciamyu, A H Pypoit 3anuMan, HaeepHoe, B COCENHMX

TnaponeruyecKie XxapaKTepHETHKH KPYNHEHWHNX YeTBePTHUHbIX TeANHKeBO-HOARDYLHLIX a3ep (ke [19]))

Ha3seanne olepa Tlhomans H., V mazs H, Pacxon Hctounnk
WU CHCTEMBL 10%km? M km® M 10° M*/c
Cronnep, s 0,037 Piotrovski, 1994
Ces Tep
Kaucxue, 9 9 Pynoii u np , 1989
‘Antali 0,26 (") 19(7) 0,10
[Mopxnetonaiiu, Thorson, 1989
1,34
Anscka
ynaraucfue, 0,12 300 14 1020 Byreunoscknit, 1987
Antait
Abaiickee, 5 ” Pynoii u np , 1989
Asrait 0,32(7) 300 237 230 0,14
Viimouckne, Tam ke
» 9
Antait 1L,2¢") 200 200 217 1,9
SAnomaHckHe, Jannas pabota, a
AnTafi 0,017-0,04 760 120 830 20 Taoxe Rudoy 1995,
Bxacarepeie. 06 220 | 100 | 300¢) 20 n press
Taii
Japxatckoe, 9 Tpocanea,
Monronus 2,6 200 (") 250 430 4,0 1987
Muccysna, Pardee, 1942,
Ces Amepuka 5 635 2514 170 O'Connor, Baker, 1993
Yyiicko- Pynoit, 1994,
Kypaiickas, Antai 12 200 3500 180 Rudoy,
Baker, 1993
p P i cTox AMazonky - 7000 km” (oxono 15% rozosoro cToxa pex mupa) H, —
rayGuna o3epa Bo3ne MAOTHHBY, Vmay ~ 06bEM 03epa; H, — MOIHOCTD N1CARHOM NIOTHHBL, pacCyUTaHKAR NO
dopmyne Ik Has (Nay, [976) n pexouctpynp r ph HYCCKH
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Gacceitnax, a, Moxer 6bITh, faxe U B COCEHMX rocynapcreax? Beaw cOpachisai ke on
MM (cocensm) uanuiuky sonsl u3 yiicko-Kypaiickolt o3epuoif cuctems! (cM. npecnony-
Thie CMUANBEX Ha NaNneorNALUOrHAponoruyeckoy cxeme)! Bot 10, 4To GulI0 06BOAHEH)
3a cueT CMILIBEEB, OH, HABEPHOE, K BKAKOYHI B riowwas ceoell Hyltcrko-Kypaiickoi o3ep-
MO# cHCTeMBI.

HUHo# yuravems ckaxer: «Hasepuoe, npocro Beliuina omubka ne no BHue Heclenosa-
Tena (OuiBaer xxe)» Bepuo, GriBaer, HO TONBKO He B JAHHOM CITyuae ¥ He ¢ JallHbIM aBTo-
pom [Ipanna, B coBMecTHOH cTarbe c M I' TpocpansaoM, omy6nukoBannoii B MsBecTusx
AH, cep. reorp., Ne 6 3a 1996 r., c. 112-126, «nnomans o3ep sce# Yyiicko-Kypaiickoi
JIAMHUOCHCTEMB! foxoania o 10 Thic. kM?, a o6bem Boasl — g0 1000 kM® 1 Goneen
[6, c. 115]. 3necs xors nemuoro (900 xm?) ocrasanocs Ha Bce onefeHenue Gaccefina B
MaKCHMYM €ro pa3BHTHA (1CAMHKOBO-NOANPYAHBIE 03€pa «CUHXPORU3UPOBANKCE C MaK-
CHMaNbMLIMH pa3MepaMu e HIKoBY [22, ¢. 29] Ho B cnemyromem roxy [21, c. 16, 199],
cHoBa Quryprpyer mowmans Yydcko-Kypaickoi ozepuoit cucteMsl B 12 Tric. kM2 1 06bem
BOABI cocrapnser yxke ue 1000 xM®, a Bce 3500 xm? ~ NonoBUHY CpesHEro rogoBoro croka
p. Amasouxu! H sra dpanractideckas undpa nosropsercs 10 cero aus!

Hy BOT, MBI ¥ IOZOTIIH K JPYTOMY, HECOMUEHHO, «BE/MKOMY OTKPEITHIOn A H. Pyno-
ro — NapaMeTpaM «CaMbiX KPymHbiX H3BECTHLIX NOTOKOB mpecHoil Bogbl Ha 3emaen
[19, ¢ 28] Tot 06BeM BOABI, KOTOpAILi B caMO# MHOroBOANOM COBpeMenHOM peke — AMa-
30MKe — MPOXOAUT 32 NIOAroAa, 34eCh, B aoauue Yyu (umenHo Yyn, a ne Karyun, Tax kax
TaM, Halo nojarars, ou.0vln eile Gonbie 3a cyer «cOpoca» AOMONHHTENBHON cepun
JPYTHX NEAKRKOBO-MoANpyaubix o3ep: Beprekckoro, Tapxaruuckoro, [xasaropckoro,
VitMonckoro, AGalickoro, S110Manckoro), ananoluuubiit 06beM Bogel (3500 kM*) npu
pacxozax e 18 mmH M [19, ¢ 27] mor 6bITh cOpomien Beero 3a 2,5 cyrox!

He yrueuTenpHO M03TOMY, YTO M0 ITUM PEKOHCTPYKUMAM «IIYGUMBI BOABI B IONKHAX
Karywus u Yyn mornu npessimars 400 M, ckopocru BapbipoBanu ot 20 g0 30 m/c»
[19,¢ 25].Ipanna, Hac 28 aBrOpedepara yTOUHAETCS, ITO «CKOPOCTH NOTOKA BApbHpO-
Banu oT 20 10 45 mM/c». Bot 6110 rpoX0Ty-T0: Beb ITOT MOTOK {nym,na?) 611 HacHiiieH
00OMOYHBIM MaTEPHANOM, HHaYe OTKYAA ObLii0 BIATHCH OTHOKEHHAM «JHUMIOBHANBHBIX
BanoB 4 Teppac»? Xorenock 6bI TONBbKO A0KAATHCS TECOPETHUECKHX BLIKIANOK MEXAWH3-
Ma HAKOMAEHHA STHX MOLUIMBIX TON| C OTMEYEHHBIMH BBILIE JHTONOTHYECKUMH NPH3HA-
KaMH A TO rMApOTEXHHKH, He Beaad 00 ITHX MeEXaHH3MaX MHTCHCHBHOM akKyMy/suMy B
PEKOUCTPYHPOBAHKBIX CYNEPNOTOKAX CO «CABHIAIOMIUM yCHABEM» . . oT 5 Teic. H/M? 10
20 Thic. H/M? 1 mowmnoctsio ot 10° go 10° Br/m®» [19, c. 28], 10 cux Nop Mg OMHCTKH
pycen Hipke MI0THH BOJOXPAHIITNLI YCTPAKBAIOT IH30AMECKIE [IOITY CKU BOAK! (TO OHIL,
pes3Ko yBenn4HBas ee cOpoc), 3aMMCTBOBAB 3T NPOLIEAYPY CAMOOUYHCTKH PyCHA Y MATYLl-
k# [Ipuposer! Ecnd BCo 3Ty undpe cokparuTs 10 peanbHOM, 2 UMEHHO YMEMBILHTE B
naTe pa3 mwiomans Yyitcko- Kypatickoit uimHocucreMsl (10 2650 kMm%, noacHUTaHO B pe-
JynpTare KapToMeTpudeckux pabor Ha KpynuoMacwrabuoit Tonoocuose) 1 ee 0GbeM (Oko-
70 600 xm?), a Taloke y4ecTs nepHOgHYECKuH cOPOC TONBKO YacTH BOALI (O 4eM CBHAe-
TENLCTBYIOT MHOTOMUCIIEHIBIE BOAHO-NPHOOiiHEIE Teppack! B AHANa30He BHICOT oT 2100
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JIOBHANLHBIX FIOTOKOB» MEXOy o3cpamu Ne 7 # 8 nokasannl B 006¢ CTOPOHSBI (HILMTE, Aec-
Karh, OTOK B OAHOM HaNpAaB/cHHH, 8 OH CTEKAI B IPOTHBOIONOKHYIO CTOPOHY!).

Elte 01HO OTKPBITHEN — 3TO «YCTAHOBIEHME» Ha AJITae «HANCIHBIX JIEAOEMOB) (HHIIe
B MHpe Gonee TakoBBIX MOka He 06HapykeHo!) COrnacHo €ro runotese «HAICAHBIX NeL106-
MOBY, BbUIBHHYTOH, 110651, emme B 1981 1. [19, c. 22] (nonpolyiire Haittv — rie?), «nosepx-
HOCTH KPYNHeHIIMX f¢AHMKOBO-TOANPYAHEIX o3ep B Uyiickol, Kypaticko#d, YitMoHcko#H,
Tapxarauckoit, Beprekckoi H, BO3MOKHO, B HEKOTOPBIX APYTHX MEXTOPHBIX BriaauHax Cu-
GHpH BOBJIEKANNCh B 30HY NXTAHUA OlleleHEHHS TOINIA, KOIMa IPAHMIA (IMTAHUS AEIHUKOR
OITyCKaNach [HNCOMETDHHECKH HIDKE 36DKAS 03€p@» (MION4EpKHYTO Hamu — [T O).

H3BectHo, ¥TO rUnoTe3a — 3TO BCE JHINE MPCANONOKEHHUE, YMO3AKTIOYEHHE, B OCHO-
BE KOTOPOT'O JIEXKAT HEKOTOpBIE (aKTsl, HO HEACHA CBA3H MEXCRY ABICHUAMU, NPHIMHA HX
ToaToMy runoresa B CHITY CBOETO BEPOSTHOCTHOTO XapakTepa TpebyeT nposepkn, foka-
sarensctsa [Nocne Takofi NpoBepkn runoresa mbo CTaHOBUTCA HayuHOH Teopueil, nu6o
orbpackiBacTcs, €CH MPOBEPKa NaCT OTPHUATENLHbIN PE3YETar.

Bnepsuie TEpMHUH «HaNEAHbIE TEAOEMED MoABHACH B cTarbe A.H Pymoro «Adrraiic-
kue nenoemen B 1987 r [18], kak po3moscHOe 06BACHEHHE OTCYTCTBUA B HEKOTOPBIX MEX
FOPHBIX KOTIOBUHAX BLIPAKEHHBIX B peibedhe IEAHHKOBO-aKKyMyIATUBULIX GOpM B ka-
4€CTBe apryMeHTa GhLUTIOr0 BOSHAKHOBEHMS ICAOEMOB KHAICAHOTO THII®» UM Ana YiiMon-
CKO¥ KOTAOBMHLI NPUBOANTCA, AKOOLL, GaKT 3aNeraHua «CHCTEMBbI 030BBIX IPAA Hefoc-
PCACTBEHHO Ha 03¢pHBIX 0TNOoXeHHIX» {18, c. 96], a B UyHcko# koTnoBUHE — 0COBEHHO-
CTH CTPOEHHS 03EPHBIX OTIIOXKEHHI B paspese Yaran

C Tex nop HUKAKKX APYTHX apTYMEHTOB B 0153y MOATBEPXKACHHS NPABOMEPHOCTH
BBEACHHA 3TOTO MOHATHA — «HaNCAHbIE TEAOEMBI» — HE NOSBUIOCHL Bolee Toro, oKasa-
10Ch, 4TO «3a/leraHHE CHCTEMB! 030BEIX PSR HEMOCPEACTBEHHO Ha 03EPHBIX OTIOXKEHH-
SIX» — 3TO HE PEANbHOCTH, @ BCErO JTHIHb NPEANOA0KEHHE O IPOCTHPAHHH MO 03b! MEC-
Ka, BCKPBITOTO cHiocHO# kanasoii B 100 M ot o30moii rpaas: [10]. B Hacroswee spems
0auH U3 0308 (CySIIMPOTHONO NPOCTHPaHHA) MPAKTHYECKN NMOIHOCTHIO CPe3aH B pe-
3yNLTaTe ByIBO3a OTIOMEHHH Ha CTPOMTENLCTBO B3/ICTHO-I0CAN0YHOM NONOCH!, U HUIAE
He BCKPBITO €T0 3aJI€raHue Ha 03CPHbIX OTIOXEHWAX B apyrom, Gonee mmHHHOM 03¢
cybMepuanonansHoro npocrupanus (B 12 kM or ¢ Yere-Kokca) Beipabotan kaprep
AnuHOIO 0Koao 300 M, u Toxke Hurge He OGHApYXEHO MOACTHNAIOIIHX 03 MEcKop
He o6HapyxeHO X B MHOMOYUCIEHHBIX 06HKEHHSX, BCKPBIBAIOIIUX CTPOEHHE 11 KOT-
noBuHbBI 10 eBOGEpesKbio Karynn B Apefenax komioBuHb Her u reomopdonornyec-
KHX NpU3HakoB (BOAHO-NpHGOHHLIX TEppac) cymiecTBOBaHUSA fpa-03ep YkasaHuas
B.B. Bytsunosckum H H. Ipextenem [3] «iecTHuua Teppacy Ha a3poCHHMKaX B palio-
He noc. Maprana u Yauzex, Ha N0BEpKY Oka3anace 0ToOpaKeHHEM NOIOCYATOCTH Celb-
Xo3yroauit (AIHK W CEHOKOCOB)

Hy, nanHo, HeT MarepualibHBIX CIIEA0B GEIION0 «HATEAHOTO NeN0eMa», Tak nonpoby-
€M MONIOHATH K peCHUIO 37O npobnemMs! ¢ APYTOH CTOpOHEL M elne He 326b1mu (cM
soiute), kax A.H. Pynoii (npakTuyeckn peanusys MMMHUTanKOHHBIE Gaancosble MOJENH
B.J1. lanaxosa») oueHMN ACNPECCHIO IPAHMIBI IMTAHUS [/ MAKCHMYMA MOCHEAHErD
neanHkoBba (18-20 Thic. net Hasan) okono 1200 M OTHOCHTENRHO COBpPEMEHHON
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B Hacrosiiiee BpeMs Ha CEBEpHOM MakpockuloHe KaryHckoro xpe6Ta, orpaHnausaio-
Hiero € fora YHMOHEKYIO MEXTOpHYIO KOTIOBUHY, cHEroBas rpanuua pacnonaraercs (Ka-
Tanor neaHuxos CCCP, 1. 15, Bsin 1, yacts 4, 1978) Ha sbicoTe ot 2650 M (Gaccetins
pex Myneta, Akdan, Hwi. Kyparan) ao 2800 m (6acceits p. Kovypna) H 3000 M (Gacceitn
p Axxem) Ha ioxnom maxpockinone Tepekrurckoro xpe6ra (ceseptistit Gopr Viimone-
Ko KOTNIOBHHbI) TEAHUKOB HeT Jnuie YMOHCKOM KOTIOBHHBI BMEET oTrMeTKH ot 900
2o 1000 M Hax yposHeM mops. CoracHo npuBeacHHOH Bbille Tabauue, MyGHH2 03epa
BO3J1C ILOTUHBI coCTaBA2 200 M, Te YPOBEHb 03epa NMOoAHUMANCA A0 oTMeTkH 1100 M.
Ipu nenpeccuu B 1200 M cHEroBad rpaHMiRa HUKAK He JIOCTUCHET 3Toli oTMeTkH (2650 v -
1200 M = 1450 m!). Berxonur, 1460 Hano eme Ha 350 M OMYCTUTL CHETOBYIO TPAHMULY U
NOBECTH ec Acnpeceuio A0 abcypaHoi sesmraune! B 1550 M, 6o ewe Ha 350 M AonuTsL
BOZbI B YAMOHCKYIO KOTIOBHHY ('), 4TO TOMC CORPAXKCHO C YBENMYECHHCM JCNPECCHH
cneroBofi rpaHMLE! ANA YBETHICHHA Pa3sMEPOR JIEAHHKOB, MOANPY)XHBABIUMX KOTIOBHHY

Yro KacaeTcs NMONbITKH IPUBJICHCHHS B KR4ECTBE HEKOETO apI'yMEHTa B NONB3Y «Ha-
nenHoro neaoema» B Uylickoli KOTNOBHHE 0cOGEHHOCTEH CTPOEHUA JIMH3bI 03¢pHO-A€el-
HUKOBbIX OTNOXEHHH B Yaranckom 0GHKEHHH, TO OH2 TOXE HE BLLAEPKUBAET HUKAKOH
nposepku Bo-nepBbIX, 3Ta IMH32 HE UMEET OTHOLIEHHMA K paccMarpHBacMoMy A H. Py-
IbIM BpEMEHHOMY UHTEpBANY (1I0CIEAHErO OeaAcHEH A rop Adrras {19, e. 22]) Cnarato-
HI{Ke €€ 03CPHO~TEAHMKOBbIC OCANKY AaTHpOBaHbl (26636 u 145x13 Thic ner Hasan) u
OTHOCATCH K CPEAHEMY MACHCTOUEHY BO-arophix, HCKOTOpPbIE 0COGEHHOCTH CTPOCHMA
TONIIH O3EPHO-NCAHHKOBbIX OTIOKCHHUH UMCIOT M COBEPLICHHO MHYIO, IPAMO NPOTUBO-
NONOKHYIO HHTEpRperaumio [2]. YTo e kacaeTcs ccbllky Ha «MTOrH NocnerHux paGor
112 COBPEMEHHbIX 03€pax oasucor AHTapkTuaeD [19, ¢ 22], cymecTsyronux «npH cpea-
11ETO/I0BO TEMAEpATypE BO3AYAA y TIOBEPXHOCTH 10 —20°  MpPEHMMYILECTBEHHO B M10A-
NICHOM PEXHUME) (TaM XE), TO TOT NPUMEP HUUETO HE TIOATBEPIKAAET, 4 HATIPOTHB, CKO-
pee ONPOBREPraeT rH0TE3y KHAICAHBIX IEI0EMOBY, NOCKObKY H2 MOBEPXHOCTH KOHXKE-
JALMOHHOTO 03EPHOTO JIbJa HET MIETYEPHOTO IHAR AAKE IPH OTMEYCHHOH BHIILIC OTPH-
uareabHol CpenHErORoBOH TEMNIEpaType.

U 410 %€ BLIXOAMT, B KOHEUHOM cyeTe? [HnoTe3a e BBUICPXKHMBAET IMKaKkol NpoBep-
K¥ HY (paKTHYECKHUM MaTEPHANOM, HH TIAUMONOrHHECKHMH NACOPEKOHCTPYKIMAMH ca-
moro A H Pynoro IMoaromy «reonoruycckHii eHOMEH — OrpOMHbIE HANGAHbIE Aen0¢E-
MBI HE MOXET BOCTIPHHHUMATBCA HE TOMBKO KaKk «BEITHKOE Hay4HOE OTKPBITHED, HO H He
MMEET NpaBa Ha CyLICCTBOBAHME B KauecTBe paboyeii runotessi

Crons xe He 060cHORaHO (aKTHHECKMM MATEPHANIOM CYLIECTBOBAHHC «HAMCAHBIX
NER0EMORY M B APYruX, YKa3aHHBIX B asTopedepare, koTaoBHHAX Breaenue storo rep-
MHHA TOHAYANY HOCHIO CMAOTETHYCCKHI XapaKTep, HO HACTOMbKO, NO-BUAHMOMY, NO-
HPABUIIOCh €0 aBTODY, MTO TENEpb OH M CaM YBEpOBa B CYUICCTBOBAHHE TAKOBBIX H HE
yTpyxnaet ceGs cooTBeTCTBYIOWICH aprymMeHTaumeH

Moxxer GbiTh, XBaTUT «TYASTLY MO CTpaHHLAM aBTOpedepara 7-neTHel AaBHOCTH?
Beab nocne 3TOr0 NOABMIOCH MHOTO ApYrHX nyGnamkaumit! JelictBuTenblo Tak, H le
TOMLKO B OTEYECTBEHHBIX U3AaHMAX (0coGeHHo oXxoTHO ero my6nukytor B Ussectuax PTO,
XOTA OH U HE SB/AETCA HLICHOM 3TOM ofileCTReHHOM OpraHu3auMm), HO U B 3apyGeKHBIX
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T103TOMY H2 COASPXKAHMM 3THX MyGmukaumii crouT ocraHoBHTbC ocobo. Ho npexie
XO4eTCH 3aiaTh PMTOPHYECKHH BOMpPOC: KTO N03B0NAET ce6e MHOrOKparHo NoBTOPAT:
ce6R ¢ HEKOTOPBLIMH BapHALIMAMH 3ar010BKOB M TekcTa? HaBepHoe, Tofbko ToT, komy Go-
Jiee CKA3aTL-TO He O 4eM, G0 TOT, KTo MOTEPSUI HYBCTBO MEPbI B OLieHKe coBCTBeH O
AIEPCOHbI M 3HAYUMOCTH CBOMX YMO3aKTIOYeHHIA

Hrak, 3akaHquBas Bo3Bpaumenua k astopedepary, o6parsM BHUMAHWE YMTATENA Ha
€I0 OCHOBHbIC Pa3ACbL:

1 «OCHOBBI TEOPHH «AMMOBHANBLHONO MopdoauToreresa» (c. 10-15), c Tpems tab-
JHUEMH

2. «l'eonorudecckas ACATCALHOCTh KAaTaCTpOYHYECKHX IMALMANLHLIX CYNEPNOTOKOBY
(c. 15-20), c AByM# pHCYHKAaMH ¥ OAHO#M Tabmuue#.

3. «O cBA3M MAUNANLHBIX W AHAIOBHATLHLIX MIponeccosy (c. 20-23), ¢ oxuumM pu-
CYHKOM.

4 «[laneoryaponorus u ruapasavkay (c, 23—28), ¢ OAHUM PHCYHKOM.

5 «Bo3MoxHas XpoHonorus ¥ o6cyxachuen (c. 28-30)

O6br4HO B OTEYECTBEHHON NPAKTHKE MPUHATO OCHOBHbIC MATEPHANBI, H2 KOTOPBIX
Gasupyercs AuCCEpTaLUA, OMyONMKOBATH A0 3aLLMTbI, H RO HUM (Mo 3THM MybnuKaLmam)
ONMOHEHTAMH, BeAylueit opraHusauueti H CoBeTOM OlEUMHBAETCS CTENEHD O3HAKOMIIEHUA
CRICUMAUCTOB C COACPIKAHHEM 3aMMIAcMbIX NonokeHu# 3necs e see HaoGopor, u3-
ponbTe yoeaurbes camu (3awmta 6oiia B 1995 1)

- 1995 r [20] — «F'eomopédonornyeckuii 3ddekT 1 ruipaBnuka noamenicicroue-
HOBBIX HOKY/Ib-1ayNOB feAMMKOBO-NOANDPYAHBIX 03¢p AATas» (CpaBHM C pasfcnom 2
BbILIE);

— 1997 r {21} — «OcHoBsI TEOPHH AXTIOBHANLHOIO MoOpdonuToreHesa» (cpasHH ¢
paszacsioM 1 Beillie, C TEMH XKE CaMbIMH TPeMs Tabnuuamu);

= 1997 1. {22] — «O cBA3M MIAUMANBLHBIX H AHTIOBUANbHBIX NIPOLECCOB penbedoob-
Pa3oBaHMA» (CPABHH C Pa3AcnoM 3 BHILIE, C TOH ke caMoli nalcoruAponoruyeckoi cxe-
Moii),

~ 2001 r [23] ~ «[eonornyeckas pabora 4eTBEPTHYMBIX OTNOKCHUM MIAUMAIL-
HBIX cynepnotokos. Popmsl AHTIOBHANLHON 3pO3UH H 3BOP3UMY (CPaBHH C pasfec-
noM 2 BsILE),

~ 2001 r [24] — «B0o3MOXHbIE THAPABINYECKHE XaPAKTCPUCTHKY W NeOXpOHONOTHA
MAUMATBHBIX CYTIEPNIOTOKOB Ha AJTacy (nepedpazuposka pazacios 4 u 5).

BoT rak, Nepene4arbiBAaHHEM OfIHOMO M TOIO XKE B PAa3HBIX BapHALMAX U B PAa3HBIX
M3aHMAX, HApAUMBAETCS KONHYECTBO NyONuKaliii, MCX0AA W3 NPHHEMIA; YHCAOM No-
Gonee — ueHoo NojcieBe (3aTParaMy BPEMEHHM M CPEACTB Ha NOAYUEHHE HOBBIX MaTe-
puanos) M yto ke, B nocneaHMx nybGnukaumsx HeT HuYero Hosoro? OTseyalo — eCTh
TMNosisunacs, ungopmanus {23, . 36] 0 Tom, 4ro «oucHb IPPEKTHBIE AHMOBHATBHBIC 380D~
3MOHHbIE POpMLI MOXHO HaGMoaTh Ha Ioro-BocTo4HoM ckone Ullanmansckoro xpetra
B HikHel YacTH kauboHap Uynba (M03BOAHTENLHO CRPOCHTD. KOTAR XKE TOT HPOKMA
TAOCKOAOHHRIIT TPOr fpEBpaThiIcs B KAHBOH M IA€ TOT «cyxoi Bogonan»?) (cm dur. 368
monorpatun M A Edumuesa [8]), a raroke B MKHEH N0 TeHEHUIO NpaBoGepexuoit ya-
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CTH ylienbs JoaHHb p. Yarad-Y3yH B FOro-BoctouHoM Antaen (3T0 Ha MEXIyPebe-TO
By paBHONPaBHbIX AonuH!. W3BOLTC B3NUAHYTH Ha ITOT «cyxoli Bogonany {28, ¢ 133]
(puc 10) CHOBA «BLITAIECHE! B KaY€CTBE NPHMEPA AUMIOBHANBHOH 3BOP3UH KOTJIOBHHbI
Ha 60-MeTpoBoii Teppace KaryHH, ofiH2 13 KOTOphIX 3anoNHeEHa BOAOH W HOCHT Ha3BaHHe

3 =
F>] - E e =1 - E ’ ' 9 —location of a “dry* watcrfall
Puc 10 M «CyXoro (no [28])

Puc 11 ®parment xpy Tabuokt APTHI HA Y
nonnuus Karyns B pafionse Alicxoro o3epa
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o3epo Aa I'umote3y o Boa0GoOKHHOM NPOUCXOKACHUM ITUX KOTIOBHM BBLABMHYA
A.M. Masonet«o, koTopsil, K COKAICHUIO, HE WIIIOCTPUPOBAN ONIHCAHUE ITOTO y4acTka
Kpynsomacurrabuoii cxemoli. Mel Bocrionusem 3ToT npoGen BHIKONHPOBKOA C TONOKap-
1ot (puc. 11). Ipu B3raAae Ha 3Ty CXeMy JODKHO BOSHUKHYTh MHHMMYM TpH BONPOCA.
1) nouemy mMopdonorua camoit xpynHol korioBukb («Moxosoe 6onoTo») He OTBevacT
0cOBEHHOCTAM CTPOCHUA IBOP3MOHHBIX HOpM, 2 ABE APYTHE KOT/IOBUHEI JIEXAT Ha PoB-
HOIi NOBEpXHOCTH Teppacsi? 2) OTKyAa Ha aHe «MoxoBoro 6010T2» BATYHB! pa3HBIX rop-
HbX nopoa? 3) kak o6pasoBaica BATYHHO-raledHbld Bal, noasuMalowmiics 12 40 M nan
60-meTpoBoii Teppacoti ¢ ceBepo-3anana u HOANPYXuBalOMK A0auHY p. Iyumnni? Ero
HHKTO HE BUIEN WIM OU HE YKNA/LIBACTCA B CTPYKTYpPY KpacHBoro muga?

IMoasuauck u HoOBbie «kymw» {28, c. 131]' copementas momua p. Hym or ycres
p- Maamweti no Unu6ura, Harau-Ysynckati, Uaran-Byprassi, Tapxartsi u ap H uesaomex
(a MoxeT GRITE «RROMEKR, A2 Mydiic 06 370M YMONyarh?), 4TO BCE ITH KHOBLIEY JOMHHbI
NIpOPbiBa BBIONHEHB! T€{MMKOBEIMH HIIH 03EPHBIMH OTJIOKCHHAMH, KOTOPHIE HE YHHUTO-
WeHB! AMMOBHANBHEIMH cyniepriorokamu! Houemy He ynuutoxkeHm? OTBeT™ A2 noTOMY,
aro He GblIo HHKaKKMX cyniepnorokos! Bee 310 nnoa #HeoGysnaHHON daHTa3uM U MHCTH-
dukarmu! A BOT M3 KaKVX NOGYHACHHI — NaTpHOTHYCCKHX (BCE-TAKH CaMble KpYrIHbIC Ha
3emse NOTOKH He re-Hubyas, a y vac B Poccuy, na AnTtae) uiu cyry6o MepKaHTHIBHEX
(coBepLUMI «BEAMKHE OTKPHITHA» M 10CTOUH!) — pewafite Bel, unTarens.
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A.A. Bepeaosckuii, T.A. Bepe3oBckan

NOJIE3HBIE HCKOIIAEMBIE LIIMPHMHCKOI'O PAMIOHA
(PECIYEJIMKA XAKACHS)

Paspaborka mMecToposiacHul NONE3UBIX HCKONMaeMBIX Ha TeppuTopHH LIHpHHCKoro
paiioHa Hayanach emic 34 Thic. €T Ha3all. YiKe B Te APCBHME BpeMcHa paspabarsiBastucs
MECTOPOX/ICHHA JKeNe3HON pyAb! (TeMArMTa U MarHeTHTa) H MeAHON pyAs! (Manaxiura)
OTH MUHEpANBI HCMONB3OBANKCH IS MPUTOTOBNECHHA Kpacok [5]

Oxo11o 4,5 Thic. 1eT Ha3a HA TEPPHTOPHH palioHa HEIOBEK Ha4all HCNObL30BATh CaMo-
POAHBIE METALILI" 30/10T0, MElb, CBHHEL, Cepebpo, a TaloKe METEOPUTHOE JKelle30. M3 arux
METAIUIOB ITyTeM KOBKH M3rOTOBIANHCE OpyAus K ykpatenus. M yxe 3 Thic net nasaq no-
sBUIHCH AuTelHbIe neuy, B IlinpuHckoM paliote MeAEIUIABHIBHEIE NE4YM ApXEONOraMH 06-
HapYXCHbI H2 3aaqHOM cKoHe I Knaibix-Yaeus, koTopas HaxomuTes B noc Tymm. Takoxe
MEACIABIIBLHBIE Ne4H 06HapYEHBI B pLDUIBIX OTIOXKEHHAX B AONHHE p. Kyims6topetior

X enesonnasuibHeie GeuH B palioHE NOABHINUCH MHOTO O3XKe, B 6-5 BB. KO H 3. It
neyH oGHapyxeHbl B 1OTY IkHee o3epa Urkyms [5].

B cospeMeHHBIH NEpHOA HCTOpHA ROOBIMH MONE3HBIX HCKOMAEMbIX HAYHHAETCH B
X1X B c otkphiTis B Kysueuxom Anaray 3010TOHOCHBIX pocchiniedi Briepsbie Ha reppu-
Topuu ULIHpHHCKOO palioHa pocChiny 301072 GbLAH OTKphITH B 1833 r no pyusam Cax-
Thiuyn H Conron ITo3xe Gbiln OTKpBITHI 30JJ0TOHOCHBIE POCChINH B BEPXOBLAX P Bembii
Uioc, auMeHHo B 1858 r Gbina OTKphITa pocchinb Ha p. Busa, B 1866 r —ua p Bonbuiok
BrnaronarHbiii, B 1875 r —Hap Augar; 8 1880 r —nap Hnuyn, B 1884 r - na p. Bepen-
wax, B 1885 r — Ha p Xenesnnifl, B 1886 r — Ha p. TioxTepek.

B 1896 r GhiNo OTKPHITO MECTOPOXKACHUE PYAHOIO 301074 B patioHe COBpeMEHHOM
nocenka KommyHap Tleppas pyaHas xuna 6s1n2 HasaHa «boroMaaposaHHas», uepes rog
Gbiu OTKpAITH ellie Ane xkunbi’ «[lonobnaunaay H «ITomtyHHas»

B nauane XX B. pa3seAkoli None3HbIX HCKON2EMBIX Ha TEPPUTOPHH palioHa 3aHuMa-
NHCh 3HAMEHMTBIC yYEHBIE TOTO BpeMeHH — B A, O6pyues, M.A. Ycos, S C Daemsuw-
Tehin, A.S1 Bynsinuukos {6]. B koHue 40-x rr axcneaHuHe noa pykosoactsom B.H. Jle-
6enena 6pu10 oTKpHITO KHALIX-Y3eHbCKOE MECTOpOXKACHHE MeaH B To e Bpems 3xkcne-
AHumei noa pyxosoActeoM B M Measenena 6bi10 OTKpLITO HKENE30PYAHOE MECTOPOK-
AeHuce Ha rope Camcon 7]

B 40-x — 50-x rr BeayTcs pasHooOpasHbie paboThl N0 pasBeake H OLEHKE MONE3HLX
Hexomaembix B 3THX paGorax npuuxmatot yyacte 0.1, CxoGenes, U B. Jlymuuxn#,
AP Anaubes, M.H. Fopbynos, M.H. lo6poronscknii, B I1. 3ybkyc, B.A Encrpaxun,
A.B Jlecrapr, CA Canyn, B.M Spomennu Oxno nepevHcienHe paMuanii ropoput 0
6YpHBIX paboTax 110 U3Y4YCHHIO MONE3HbIX MCKOMAEMbIX B 3TOT NEpPHOA.

BTopoli mepHOX H3yueHHA MONe3HbIX HCKOMAEMBIX MpHIMENcS Ha Hauano 60-x It
B 3710 BpeMs NPOH3BOAATCA NOMCKOBLIC pabOTHI Ha pasnH4HbIE BUABI MONE3HbIX HCKOMA-
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eMbIX’ 30JI0TO, MEAb, UBETHBIE METAJLTHI, LIBETHBIE U 00IML0304HHIE KaMHN B 3rux pao-
Tax npunmaiot yuactue M II Koprycos, A Hsaukuu, b ]I Bacunses, 1 I' I'oroGe-
pumse, JIT Ocunos 1]

B nocaeadee spems paGoTe Mo u3ydenuio moaesHbix uckonaeMbix B Llupunckom
palioHe NMPaKTHECKN NPEKPAIUCHE

Ha tepputopun [llnputickoro paiioHa H3BECTEH LENBIA PAA MECTOPOMACHUA PYAHBIX
¥ HEPYAHBIX NOJE3HBIX UCKONACMBIX, 2 TAKKE GONBLIOE KOTMYECTBO PA3THUHBIX NpPOAB-
nexuii M3 pyaHBIX MOE3HEIX HCKOMAEMBIX IIMPOKO PACTpOCTPaHEHE! MECTOPOXACHHA U
MpOABNCHHA 3010Ta, Kene3a, Meau, MonubacHa, Bonsppama K3 HEpYAHBIX MOME3HBIX
HCKOMAEMEIX H3BECTHEI MECTOPOXCACHMS H3BECTHAKA, O0MUOBOUHEIX M NMOAEMTOYHBIX KaM-
Hell, Haxaaka, Cynb(aTa HaTpud, NOBApCHHOM COMM, NeueGHoOl IPA3H, CTPOUTENBHEIX
Marepuanos (necuano-rpasnitHoit cmecu) Taioke W3 HEpYAHBIX MOJE3HBIX UCKOMAEMBIX
M3BCCTHBI NMpoABAcHuA Gaputa, acGecra, paioopHTa, cenurprl. bonpmas gacte mecro-
pOKACHH pa3BeaaHa, 2 HEKOTOPHIC MECTOpOKAEHUA Yoke OTpaboTaHb!

Pynueie mogesnmie nckonaemeie B [lluputckom palioHe HMEIOTCH MECTOPOXACHHS
*ene3a, KOTOPRIE BCTPEHAIOTCA B BUAC MHUIIEpanoB MarkeTuTa 1 remaruta HanGonee aoc-
TYRHOC H OTKpAITOE H3 HUX — 3T0 MecTopoxacune Camcod OHo pacno/ioxkeHo Ha Boopas-
aenbHoM XpebTe B 1 kM 3anandee 03 Marapak Pynnad 3oxa nporarneaetcs aaonk xpe6ra
Ha paccTosHue 1,5 kM PyaHeie 1MH3006pasHEic TEM2 HMEIOT MOIHOCTD NEpBEIX AECATKOB
METPOR Y MPOCACKEHLI NO MPOCTHPAHUIO B TYOMHY Ha MEpBhIC COTIIM MeTpOB. PasBeaaH-
Hbl€ 3aMackl 3ee3a Ha ITOM MECTOpOXKACHHH OMpEICHAIOTCA B 23 MAH T € BO3MOXHEIM
ApHUPOCTOM TTPH A0pa3Beake A0 70 MAH T 310 MECTOPOXKACHHE 3aKOHCEPBUpOBaHo {7].

Ontnm U3 NEPCEKTHBHBIX MECTOpOMACHUI xKenesa aBngerces Tynryxynsckoe Oxo
MNpEACTaBIEHO NEMaTUTOBRIMM pyAaMy 3T MECTOPOKICHHE PACTIONOKEHO HA BOAOPA3ACTE
pek Ulabaeix u Komomkyn, ioxuee roper Kouikynak MecToposicaeHue UMeEeT passe JaHHBIE
3anack pyasl B nipeaenax 30 man T {2]. OHo Takoke 3aKOHCEpBHPOBaHO

Ha npasom 6opry Kapacykcioro fora, B 2 KM OT €10 Ha4ana, pacfofoeHo reMarHTo-
BOE KEMEI0OPYNHOE MECTOpOXNACHHE MeCTOpoXIeHHE HAXOAUTCS B NOAOIUBE BEHACKOH Tap-
KyNbCKOH CBUTBI T2 NOACLIBA OC/OXKHEHR MHOMOHMCIICHHBIMH KAPCTOBEIMHU 3anaaMHamMu
BroacTHAAtOWEl cpeaHepudefckoil TIopUMCKo#i cBUTE 3a€CH XKE y NOAHOXbA CIIIOHA MPo-
CNEXKUBAECTCS 1124KA ANEBPO/IMTOB € NEMaTUTOBHIM LEMEHTOM, TIe COAEPXKAHHE reMaTHTa
cocrasmtet 50-60% Mecramn BCTpeyatoTca Kyckut IeMaTUTOBOTO COCTaBa BEAMYMHON A0
10 cv B nonepeiHuke MOIHOCTH Ma4KH reMaTHTOBEIX aNcBPOTHTOB HE ONPEACTEHa, U ka-
kas-m6o ouerka Kapacykckoro mecropoxaeHus orcytersyer [2]

Mcab Ha TeppHTOpHH palioHa BCTPEUAETCS B BHAE MUHEPANOB XanbKONUpHTa, GopHIUTa,
Xa/lbKO3UHA, MaNaXyTa, A3ypHTa, TENOpHTa, KYNPUTa, 2 TAIOKE B BUAE CAMOpOAHOHi MEAN

MenHbie MUHEpaTH HAXOAATCA MOYTH BO BCEX CKAPHOBBIX MecTOpoXAcHuaX Kaphi-
ckofi, Tyumcexoit, FOanHeKoit  Apyrux rpynn, rae APHCYTCTBYIOT B KOMILIEKCHBIX MEAHO-
MOMHGACHOBETX, BOML(paMO-MEAHBIX H MEAHO-KENE3HBIX pyAaX THMH4HBIMH NpeacTa-
BUTENMAMN MECTOPOXKACHANH JaHHOTO THRA ABAAOTCH Kusanpix-Y3eHbCkoe U Ipynna Men-
KHX 110 pa3MepaM M GOrarhiX M0 COAEPKaHHUIO (10 4% Meau) MecTOpoXACHHH ~ Anekce-
eBckoe, Kaprinickoe, Tanckisait, Knanbniuetckoe, Tepesus («Sfma IMannaca») u apyrue
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Kuanbix-Y3eHbckoe MeCTOpOXACHHE HAXOAMTCA B eBOM GOPTYy AonuHs! p. Tyum s
noc Tyum. [lo Hadana 70-x rr. XX B. 370 MeCTOpOXACHHE pa3pabaTeiBATOCh C U3BNEUE-
HHEM MONHOACHA M MeAH Pyjpl Ha MECTOPOXAEHHM KOMILIEKCHBIE ~ MOAHGAEH-MEAHO-
Kene3dsic U MoaubaeHoBo-MeaHste, [TepBble NpeacTaBAAIOT COOOH MArHETHTOBLIE CKap-
bl ¢ BKPATLIEHUAMH M TIPOXHIIKAMH XaNsKOMUPHTa H MoAubieHHTa, BTOpPLIE ~ METaco-
MaTH4€eCKHE KBAPUMTLI C ChINbIO MOAMGAEHHTA M C BKPANIAEHUAMH CYNb()HA0B MeaU

Anexceesckoe, lapbuHckoe, TaucsiBaii, Knanbuienckoe u Tepesus coaepxar xak
HHCTO MERHbIE, TAK W KOMILIEKCHbIE pyabl Ha MecropoxaeHuu Tepesus MeaHbie Mue-
passt (xansxonuput 1 GopHHT) 06pasyloT BKpanieuHa B MArHETHTOBOM ckapHe. Ha Anex-
CEEBCKOM MECTOPOXICHHH BCKPBITZ IHM3A [PAHAT-MarHETUTOBOIO CKAPHA C BKPAILIEHH-
AMU U NPOKUIKAMH XaTbKONMPUTA U LIEEANTA, C KOHUEHTpauMel Meau u Bonb(ppama 5
pyaax 0 10 u 5%, coorseTcTBEHHO. HHTEpECHEIE 110 CTPOEHHIO PYAbI BCKPLITHI Ha Jlaps-
HHCKOM MECTOPOXXACHHH, [A€ XalbKOMUPHT B CKAPHE LEMEHTUPYET KPUCTANIbI IPaHara

B paitoHe o4eHb IMMPOKO PaCHpPOCTPaHEHbI MECTOPOXKAEHHA MEAH B KBAPLIEBHIX KH-
nax. Bonbuiel 4acTbIO JTOT THII XaPAKTEPH3YETCA HU3KHUM COAEPKAHMEM METAIA, HO
BCTPEHAIOTCA KPYITHbIE TEN2 C NPOMbLIIIEHHOR KOHUEHTpakeH Meau K nocneannm moxer
6bITb OTHECEH KBAPLIEBAA XK Ha KXKHOM cKloHe ropsl TadceiBait (TaHcbiBalickoe Me-
cropokaenue) Juna, saneraoinas B rpaHUTORaX, HMEET MOMHOCTb A0 1,5 M u npo-
cnexxupaercs Ha 50 M o npocrupanuio u 10 10 M B pIySuHy Pyast aToro Mectopoxae-
HUA NPEACTABIEHBL KUABHBIM KAAPLIEM C BKPAILIEHUAMH M THE3AAMH Xanbkonupura, [nsl-
6b1 pya Taioke coaepkar MalaxuT, asypHT, KynpHuT, TENOPHT, BCTPEYAETCA CaMOPOAHasd
MEAb H WTOALIHT

He6onbuioe MECTOpOXAEHHE MEAM HAXOAMTCA HA CEBEPHOM CKUIOHE ropbt Masii
Kokynax

Han6onee wupoko pacnpocTpaneHa MeHas MHHEPATH3AUMA B ByNKAHUYECKHX M0-
poaax B 6azamerax npasoro Gopta GesbiManHOTO fora M2 KxkHOM Gepery o3. Hrkyns
HabnIoNAITCS XKHAKH KBAPU-KATbLIMTOBOTO H KaNbUMT-6apHTOBOrO cOCTaBa ¢ Brpamie-
HHAMM CaMOpPOAUON MEARM, KyNpPHTa, Xanbko3HHa 1 MataxuTa. B pafion ropst Kyseme B
CHILNE 10TIEPHTA B 30HE THAPOTEPMATLHONO M3MEHEHHA BCTPEHAIOTCS KUIIbI M THE3A4 Kallb-
LMT2 M MPEHHTA C MATAXHTOM

Ocanoynsie nposaneHus MeAH MOXHO HaGMOAaTs Ha paBoM 60PTY AonuHs! p, Kyns-
Giopcrior, B palione, rac OHa BLIXOAHT € rop Ha paBHUHY 31€Ch B TONLC KOHIIOMEPATOB
H MECYaBNKOB OTKPBITO CKOMIEHHE Manaxura [2]

Monu6aeu B pafioHe CKOHUEHTPUPOBaH B BHAC MuHepata Mommubacuura Monubae-
HHT BCTpedaeTcs B Gopme KpynHouewyifyarsIx BxparvieHuti B amdu6on-rpaHarossix cxap-
Hax B kauecTse NpoAYKTOB OKHCACHHA 10 MOAHGAEHHTY pa3BUBAETCS MOBE/INUT,

Kpynueiitee Mecropoxaenue Monu6aena B Llupuuckom patione —~ Unuynscxoe
Hnuynsckoe mecTopoxacHue HaxoaHTces B gonune p Mnuyn u pacnonoxeso B 8 kM oT
¢ Bepemxak. Otkpsito oHe B 1954 r Ha MecTOpOXAeHMH 1ITOK TPAHUTOB HACHILLEH Pa3-
HOO6pa3HbIMK NalikamMu, METACOMATHHECKUMHU KBaPLI-OPTOK1230BLIMU TIOPOJAMH H Npo-
HM32H KBRPLICBLIMH XXUAMU U MIPOXKKAKAMH 3)€Ch BEUICAAIOTCH NPOXKUIKOBbIE, KBApLE-
BO-XUNIbHbIC, GpeKHeBbIE M BKPATICHbIE MOTMGACHOBLIE PYALI, B COCTABE KOTOPHIX BCTPE-
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yawores cPANEpHUT, rATEHHT, MATHETHT, QMIOOPHT U APYTHE MHHEPATL 3TO MECTOPOXIC-
HHE UMCET NPOMBILIIEHHOE 3HAYEHHE, OHO 0TpabarbiBaioch M B JAHHOE BPEMsl 3aKOHCEP-
BHpPOBZHO

KRapuLeBo-KuAbHbIC POARTCH!A MOTUONCHA YCTAHOBICHBI HA MECTOPOMUICHHAX Aslck-
ceenckoc M JlapbuHckoe, rie MOTHOACHHT 00pasyeT BKpanelns B KBapLCBLIX Xutax. [Ipn
BLIBETPHBAHHH N0 MOMMONCHHTY 3A€Ch PA3BUBAIOTCA NOBCIMT ¥ MOMGaHT {7]

Ha TeppuTOpHH paiioHa MMEIOTCA BONbPAMOBBIC MECCTOPOKACHHS, KOTOPhIE Npe-
MMYLIECTBEHHO COCTOAT M3 MHHEpaia lieennTa ORHO U3 KPYITHbIX MCCTOPOXACHH Nnped-
CTaBJICHO 3aKOHCEPBHPOBaHHBIM CHacckuM Bob(PpaMOBEIM OPY/ICHEHMEM H HEIPOMBbILLI-
ACHHLIM MecTopoxaeHHeM «una Hosas»

Cnacckoe MECTOPOXAEHHE BONEGPaMa PACrONOKEHO B BEPXOBLAX JIEBbIX NPHTOKOB
p Usexuion, Ha xpebre Cnaccknit Fonen Otxpoito oHo B 1938 r Pyansie Tena npeacras-
nEns! 30CCh KBAPUEBLIMH XXHIAMU H AHH3AMM, CIPyINMPOBaHE! B 3 PYROHOCHbBIC 30HBI
cuatus KOxuyto, Cpeanioto ¥ CesepHyto [IporsxenHocTsb pyaubix rei konebaercs or
6 10 3040 M, mottHocTh 0T 0,02 110 0,4 M, 2 B 30HAX CMATHA HKHIb1 GONEE BBIACPKAHBI H
LIOCTHrAIOT HECKOJIbKMX COT METPOB B JUTMHY ApH MoiuHocTH Gotee 0,8 v M3 pyausix
MMHEPAJIOB B XXMAX BCTPE4AIOTCH LICCNHT, ranenut, canepHT. CpenHee coaepkaHue
sob(pama B pyac 0,04%

Mectopoxaehue «XKuia Hosas» maxonuTes B ceBepHoit yacTy xpebra Cnacckuit
Tonen, na soflopasaene kao4a EsgokHeBckoro, fesoro npuroka p. Usekuton, u p. [Ipa-
ras Poxaecraeiika OHO pacrnofiokeHO B TENe MOHIMOHUTOBON MATPY3uH BOAHIU KOH-
TaKra ¢ AMabazosbiMu nopdHpHTAMU TafnoHOBCKOH CBHTHI PynHbIM Tenom 3Toro mec-
TOPOXACHHA ABAIOTCS KBAPLICBBIE XCHIIbI, B KOTOPHIX WIEETHT NOKANM3YETCA BLONb Ipa-
HHIL KpHCTAMNIOB KBapua AHO0 BHYTPH HuX Pyasuie Teaa npocnexeHb GenbiM KpynHo-
KPHUCTALTMYECKUM KBAPLIEM C BKPATUICHHAMH LICENNTA, THPUTR, XATLKONUPHTA, FadcHH-
ta Conepxasnue Bonsdhpama Ha 3Tom MecTopoxacHHM konebrercs or 0,06 no 1,62% {7]

CypbMa B BUAC MHHEPAIA aHTHMOHHTZ M3BCCTHA Ha Tapnbixrofickom MecTopoxae-
MK, PACONMKEHIIOM H2 npasoM OopTy ofnHoMMenHoro gora B 800 M BocTOuHEE
noc Tyum 3aece B pudeiickoii Tonue Habnronaiorcs 30Hb! ApobacHuA ¥ OKBAPUECBAHHS
Ha oaHoM M3 yyacTkoB 30Ha ApobneHus B MpaMopax uMeeT wiHpuHy ot | o 3 M ¥ npo-
TACHBAETCH B CEBEPO-BOCTOYHOM HanpaBicHUH Ha 150 M B OGpekuuax 0CHOBHBIM X HTb-
HbIM MATEPHANOM SABJICTCS KRApLL, KOTOPBIHA B BUIE KPHCTAJLIOB, IIETOK U ApYy3 o6pacTa-
et o6nomMkamMu Mpamopa Ha noBepXHOCTH aHTHMOHHT Pa3pYIEH M 3aMEICH BTOPHYIILI-
MH OXPUCTEIMY MHHEPAIAMH — CTHOMKOIHTOM W BAJICHTHHUTOM [2]

CaHHel M LMK B raienure U canepute ussecTHb B Kapacykckom mectopoxacHu,
0 KOTopoM yxe ynomuuaioch Ha mMecTopoxcieHuM WITOK rpaHMTOMIOB NPOHH3BLIBACT
keMOpHiickne kapGOHATHBIE TONIM, B KOTOPHIX PR3MELLIEHBI KBAPLEBbIE H KBapL-Kap6o-
HATHbIE XKMIILHBIE TEAA MoiltHOCTEIO OT 0,4 no 0,8 M, oGoraincHHbie raneHHTOM, cdaic-
pHTOM, NUPHTOM H XajibkomuputoM [7].

ANIOMHHHERbIE DYAL B paiioHe MPEACTaBiEHbI TelaMH HeeTHHOBBIX CHEHMTOB H
pacnonoxeHs! B gonuue pyyba Kunuunacnax B 5 kM iokHee noc Tucud Hedenun B
cHenuTax HabnioaaeTcs B BUAC OTACHBbHBIX 3¢peH pasMepoM oT 3 MM 10 3 cm Bosmox-
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HOCTh HCRONL30BAHKA ITUX AOPOA B KAYECTBE CHIPHA ANIA ANOMHUHUA ONPEACHAETCH Ha-
JHYHEM TEXHONOTUH, 0TpaboTakHON Ha AYHHCKOM TIMHO3EMHOM 3aBoAc [7]

Kpome BbltuenepesHCceHHBIX MECTOPOXACHHH, XOTENOCH Gbl OTMETUTH MESTKME Mec-
TopoxaeHua H3pixckoe MecTopoxaeHHE xpoma, kobansTa H HHkens, Kyns6iopetiorcroe
MECTOpOXAeHHE PTYTH, IToaTeMITHHCKOE MECTOPOXACHUE MapraHLia

Wnpuuckuli palion odenb Gorar MECTOpOXACHHAMH H RPOABACHHAMY 30710Ta.
Ha ero TeppuTOPHH €CTh MECTOPOXKACHHS H APOABNEHUA KAK PYAHOTO, TAK H POCCHIMHO-
ro 3010Ta. PyaHOE 30/10TO HAXOAMTCA B PAa3HOM COACPKAHMM, B OCHOBHOM, B KBAPLIEBLIX
KUAAX, @ TAKXKE B INTOKBEPKOBOM OpPYACHEHHH, B 30HAaX THAPOTEPMANbHBIX M KOHTAKTO-
BO-METAcOMarnyeCkux nopoA. Kpynueiilee MECTOPOXKACHNE PY/IHOTO 30J10Ta HAXOAHT-
¢ B paifone noc. Kommynap — KommyHapoBckoe MECTOpOXAEHHE 3TO MECTOpPOXKACHHE
3kcARyarupyercs yxe Gonee 100 ner, u aobbiro Gonee 100 T 3010TA.

OnxuM H3 KPYRHBIX MECTOPOXKACHHH aBserca banaxuunckoe MecTopoxaeHue, ko-
TOPOE HAXOAUTCA Ha BOCTOHYHOM CKJIOHE Xpe6Ta Buranbesckuii rofeu, B BEpxoBax
p. AHRat. 2T0 MECTOPOKACHHE TAKKE SKCILTYaTUPOBANOCh A0 CEPEAMHBE 60-X I'T M Aano
HECKOMILKO TOHH 3010Ta. MECTOPOXACHHE RPOMBILICHHOE, HO B AAHHOE BPEMA 3aKOH-
CEPBHPOBAHO

B paiioHe nMeercs ellie KpyRnoe 3HaMEHTOBCKOE MECTOPOXKACHHE 3010Ta, KOTOpoE
HaxoAWTCA B LEUTPAILHOI HacTu xpebTa 3namenuTsili lone Mectopoxaenne npomsiiu-
REHHOE, HO CEMOAHS TAKKE HE IKCILTYATHPYETCA M 3aKOHCCPBHPOBAHO

3acmyxupatoT BHHManua CiaydafiHoe H Baaroaarioe MECTOpoOXACHMS 30710Ta, KOTO-
pbie PacROMOKEHD! Ha eBOoM GopTy aomuHel p Tioxtepek Oum Taloke He SKCRAYaTHPY-
10TCS1, 3aKOHCEpBHPOBaHs! [1]

Bonbuoe 3uaueHne HMEET Taloke 30/0TO B pocChimsix Pocceinmbbie Mecropoxaesms
3on0Ta Gonsiueii yacthio pacnonoxensl B Kommynaposckoi, Banaxuunckodi v Snamenn-
ToBCKOM rpynnax B KomMyHapoBcko# rpynne pacrnofiokeHbl MECTOPOXKACHHA PyUbeR
Conron, Cacrbixuyn, Peaoporka, Cobaka, Koponesckas Coia. Banaxuuuckas rpynna
MECTOPOXACHHI POCCHITHOTO 30/10T4a AB/IAETCA KpyRueHeH rpynnoi poccuinei B na-
LeM palioHe — 3TO MECTOPOXKICHHUS pek H pyubeB Benniit Hioc, Tioxtepek, Anaar, Bepen-
wax, Unuyn, Buza, Komayn, Xcnesusiit, [Tokposka B 3HamMeHHTOBCKYIO IDyRIY MECTO-
PONKAEHHA BXOAAT POCCHINK pek u pyubeB Wsekuion, Amaprauyn, Boabwo# u Mansii
Uiokyan, Mansiit Yepusiii Mioc B UyneiMo-Enucedickoii Bnagune pacnionoxena Kapeuu-
cKast rpyRAa pocchined, B koTopoi u3sectHsl TancuiBatickas u Kpecropas pocceinH

o cTpoenHio ¥ ycnoBusM HOpMUpOBAHHIS OTAENbHbIC POCCHITH 3HAYMTENLHO OT/IH-
4aloTcA ApYr OT ApYTa, XOTA HMEIOT MHOTO O6UIMX “epT BOALIIHHCTBO M3 HUX HAXOAUTCH
B AOJIMHAX, KOTOPHIC COXPAHHAMN CIEAbl NEAHHKOBOHA ACATEALHOCTH. OGLINHO pocchIny
ABAAIOTCA CROKHBIMH, B MX CTPOCHUH IPUHUMAIOT YHACTHE ALTIOBHAILHBIE NOMCAHIUKO-
BbI€, AHOBHABHAIE ROCACACARNKOBLIE H ICAHHKOBLIE (MOPEHHbIE) OTAOKEHHA B pane
cay4acB HaGMORAIOTCA NAOIWAAKY NPOMIOBHATBHEIX KOHYCOB BHIHOCA PEK M pY'beB U3
60KOBLIX AONHH H MOBEPXHOCTH AKKYMY/MATHBHLIX PABHHH Y MOAHOKME CKNOHOB G0
CTAKCHHbIE TOBEPXHOCTH MOpeH B Hekotopeix pocchimax (pp Tioxtepek, Bepeiax 1t
Ap.), HapAAy C 30/10TOM, COAEPIKATCA NAaruHa H cepebpo [6].
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B nacTosee BpeMs pOCChIMHBIE MECTOPOXAEHHA Pa3paGaTblBAIOTCA CTAPATEAbCKH-
MH apTenaMu

B meaneix pyaax mccropoxcieHns Tepesus HMCETCA BbICOKOE COlepxKaHue eepebpa.
Ewme cepebpo o6napyxeHo B 3010ToHOCHO#M pocchiny p Beperkak CaMocTosTenbHbIX
MeCTopOXAeHHUi cepebpa B pafioHe He 06HapyXcHO

Ha teppuTopun paiioHa eme BCTpPEYacTCa Macca MENKUX MECTOpPOXAEHHH U RposAB-
neHUA pya pasiHHHBIX MCTAII0B

Hepyaueie gonesnpie uckonaembie B paiione MMEIOTCA MECTOPOXACHMS HEPYAHBIX
nonesHpIx Uckonaembix B BepxoBbax pyusa CuraHroi, B 15 km toro-3anannee noc Ty-
UM, pa3BEAaHO KPYIIHOE MECTOpOXACHUC KOpyHAa Pyaueie Tena 3Toro mccropoxaenus
NPCACTABACHB] 3ANEKAMH HAXAAKA, 3ANIErAOIHMY B BUAE JIMH3 W HEMPAaBUALHBIX MHE3A
Ha KOHTAKTE IPaHOIMOPUTOB M CHEMOAMOPHTOB Bcero Ha mecTopoxacHuM BCKpbithl 120
3anexei Haxaaka, CrPYNMpOBaHHLIN HA TPEX y4HacTKax B cocTas Haxaaxa BXOAAT cne-
AYIOUHME MUHEPANIL] KOPYHA, CUAJIMMAHUT, MarHETUT, LuIMHEND W Ap. ITo 3anacam u ka-
4€CIBY ChbIpbfl ITO MECTOPOXXAECHUE OTHOCUTCA K NpoMBILLIEHHbIM [7].

B patione ussecTHbl 2 MecTopoxacHna Gapura — AGbLaxanckoe H AHTOHHHCKOE
IMepBoe MECTOPOXAEHHE PACTIONOKERO B 5 KM CEBEPO-BOCTOYHEE MEAHOTO MECTOPOXAE-
Hua Kusinpix-Y3eHb ¥ npeacrasneHo 4 xunamu 6apura MowmHocTsio 0T 5 10 50 cm Bro-
POE MECTOPOXKAECHHE BLIABICHO CPEAM KPUCTANANY ECKMX M3BECTHAKOB Ha Miowmany AH-
TOHUHCKOTO MECTOP OXAEHHS, []1€ 0TMEYEHA CEpHA GAPUTOBLIX KM/ POTAKEHHOCTLIO OT
NEpPBLIX MCTPOB A0 MEPBLIX AECATKOB METPOB IIpOMBIIACHHOTO 3HAYEHMA ITH MECTO-
POXKAEHHA HE UMEIOT

Mecropoxaenua acbecra oTmeueHs B Gacceiinax pp Tynryxyns ¥ TyuM, a Taioke
no pyusto Curanroit Conepxanne acGecra B nopogax Huskoe [7].

Ha TeppuTopun pafona H3BECTHbI RpOABIEHUA (QMIOOPHTA, KOTOpbIE HAXOAATCA Ha
CKNIOHAX ropb1 JIapbUHOM, [I€ ITOT MMHEPAN NPHYPOHEH K 30HaM KOHTAKTa U3BECTHAKOB
 rpauHToB TIpOMBILIEHHOTO 3HAYEHNSA ITH APOABICHUSA HE HMEIOT.

Cneayer OTMETHTL MECTOpOXAEHUs Mpamopa Ha Tepputopum paiiona u3BecTHb
cnemytolHe MecTopoxacHus' Eppemkuncikoe, Karromkunckoe v Auarckoe. Eppemkun-
CKOE MECTOPOKAECHHE HAXOAMTCA Ha neBoM Gepery p Benwii Hioc, B 6-7 kM 1ojHee
¢ EdpemknHo 3aech cpeay kapGOHATHBIX TOAL BCTPEHAIOTCA MACCHBHBIE MEMIKOKpHC-
TaJIMYECKHe MPaMOPH30BalIHBIE M3BECTIIAKH, 10 CBOWM Ka4ECTBAM YAORNETBOPAIOLME
Tpe6GoBaHMAM Ha 0GAMLIOBOMHOE ChIpbe JTO MecTopOXAelne paspabarbiBacTes ¢ 1994 ¢

AnNarckoe MECTOpOXACHHUE MpaMOpa HAXOAUTCA Ha NeBoM Gepery p AHnar, f€Boro
nputoxa p Benntii Hioc, B6nm3mn ux cnusnna MpaMops MMEIOT KpacHBYIO HEKHO-Kpe-
MOBYIO oKpacky Pecypchbr MecTopoxacHus oueHusatores 1,5-2,0 man T [7]

B paiione umetorcs Anararckoe u Toraprarckoe MECTOPOXAEHHUR J0OMHUTOB Asa-
TArckoe MecTOpOXASHHe PacroNoXcHo Ha rope Anarar Ha nesom Gepery p Curawroif.
JlonoMuTs! 3an€raioT B BMAE MMH3 [1HHOI0 700 M 1 MomHocThio oT 10 o 16 m cpeau
MACCHBA rPaHUTOMAOB 3amachl A0AOMUTOB OLCHHUBAIOTCA B 1,5 MAH T

Toraprarckoe MECTOpOXACHHE HOMOMUTOB HAXOAUTCA B 2 KM IOKHEe noc Bepxnuit
Tyum TlpoayKTHBHEIE TEfla CAOMKEHB] PO3OBBLIM KPYMHO3EPHUCTLIM LONOMHTOM Y f0J10-
MHTUCTEIM MpaMOpoM 3anack oLeHuBaioTcs B Gosee 20 MaH T
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U3 apyrux kapGoHaTHbIX NOPOA B Ka4ECTBE €CTECTBEHHOTO 06/IHLI0BOHOI 0 MaTEPH-
ana ceflyeT OTMETUTL FPaHUT MecTopoxaeHue rpaHuTa pacnonoxeHo Ha 300-M xuno-
MeTPe eMe3Hoi A0porH AumHck—AGakaH, 0Ho paHee paspabarbiBanochk U HCROJB30Ba-
n0Ch AN 06THLOBKY YCTOEB MOCTOB Ha 3T0 MarucTpanu 3anackl 67104HOTO KaMHs ITo-
IO MECTOPOXKACHHUS OLEHHBAIOTCA B 2 MIIH M?

U3 npupoaHLIX KaMHE CaMOLBETOR Ha TEPPUTOPHH paHoHa HIBECTHLI NPOABICHUS
rpaHara (aHapaauTa H RHPONa), NEIEPHOTO MpaMOPHOTO OHUKCA U BHONaHa AHApamuT
B 3HAYMTENBHBIX KOHUECTBAX BCTPEHAETCA B MEAHOPYAHBIX MecTopoxacHusax TyHmckoh
H Kapoinickoit rpynnsl B TyHMckoM MECTOPOXKAECHHH BCTPEHAIOTCA IPAHAThl pa3sMEpoM
a0 24 cu K coxanenuio, H3-3a Masoit mpocBEHMBACMOCTH aHAPARUT ITOIO MECTOPOX-
JACHHA HE TIPHTOACH AN UCTIONB30BAHHA B KAYECTBC OrPaHOMHOIO ChIphA, HO MOXET ¢
ycnexoM HaiATH RPHMEHCHHE KaK KOJIEKUHOHHOE ChIphE

MHpon Berpeyactes B TPyOkax B3pbiBa [hxupum-Kapacyrekoit mynsast (Benenckas,
Tepreuickas H Ap ) B pbIXJbiX 3110BHANBII0-ACMOBHANBHEIX VTHOKEHHAX Tepremckoi
TpyGK® B3pblBa COACPXKAaHME RMPONa, PUIOAHOTO AjA OTPAHKM, NOCTHraeT 8 r Ha m,
a pecypchl OrPaHOYHOTO ChIpbA oweltuBatotcs B 100 xr [7]

BHonau (cHHMI THONCHA) BriepBLIE omicaH B BanaximiickoM rpaHUTOMIHOM Maccu-
Be B 1967 . B pesynsrare nposeacHusix B 1982-1985 rr passenouHsix pabot ycrauos-
JIEHO, 4TO BHONaH BanaxuMHCKOro MECTOPOXKACHNS RO Ka4ECTBY CHIPLA H 0GNACTH Aph-
MEHEHHA HaIIOMUHAET HEKOTOpblE pa3sHOBHAHOCTH CBET/IOTO NAa3yPHTa H MOXET C ycne-
XOM HCTIOB30BATHCA B KAMHEPE3HOM NPOMBILINEHHOCTH 3anackl COPTOBOTO KaMHS OLie-
HHBalOTca B 24 T, a pecypent B 68 T [7].

KpoMme CHHEro AHOTICHAA, B APOTYKTHBHEIX Teax banaxHHCKOrO MECTOpOXACH!S
BCTPE4AacTCd CBETNO-Cepblii H NoMTH Genblii Hepput [To mMacwrabam mecTopoxaeHue
HedpHTa COOTBETCTRYET RPOMBILLIEIIHOMY

IMewmepHsifi MpaMOpHELA OHHKC — 310 BBICOKOKa4ECTBEHHBIH NoaenoHbIA KaMeHb
On n3secren B nemepe Kpect, pacnonoxennoit na nesom Gepery p beasiii Hioc, 84,5 i
toxnee ¢ Edpemkuiio, ¥ B ApyrHx nemepax pafiona [TemepHsiii MpaMOpPHbIi OHHKC -
3T0 KILUUTOBEIE 06Pa30BaHMA, KOTOPBIE CAArAIOT CTANTAFMHTbI, CTANAKTUTHI H CTANar-
HaThl, a8 TaxXKe KOpKM M ApanHposkH HecomHeHHo, noBpexacHue 3THX 06pasoBauuil.
ABNAIOMMXCA BaxHbIM GakTopom cnenconanamadTa, B KOPEHHOM 3a/eraHuH HEAOTTYC-
THMO, HO H3 OTROXKEHHH AHHIL FPOTOB, 6€3 yuepba ANs KpacoTh! NEWEP, MOXKHO A00H-
BaTh COPTOBOM OHMUKC, 10 BCEM MOKA3ATCAM HE YCTYNAIOMWH Ty HLUIHM MUPOBBIM CTaH-
napTaM

B pafione a. TonanoBo BCcTpeualOTCA pasHOBUAHOCTH AUMBI LIOKONAZUOTO LBETA
¢ 6enoif MoA0CHATOCTbIO. ITH NOPOAB! MOXHO HCRONB30BATh KakK TMOACNOUHBIH KaMeHb

Mecropoiaenus camMocanouHeX coel, NPEACTABAEIHLIX ROBAPEHHOA conbio, H3-
BeCTHE! Ha 03. llnpa, Tyc, Iyuner H ap. Jlo 1917 r Ha 03. Tyc u Lilyner npoBoannacs
NpOMBILIEHHaR 206blNa CONH, APHYEM pasmep A06bluH He npeseiman 1000 T 8 ron npH
BO3MOXHOM ronoBoii no6bite no 13000 1.

Ha o03. Wlyner, xpome noBapeHHOM c0iu, 104 HAOM 3A/1EraeT MOHBIH MIacT cynbda-
Ta Hatpust (Mupabunut). O6uive 3anacel ero onpeacaeHs B 600 Teic T Boaa o3epa rops
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Ko-coneHas, GypoBaTo-KpacHOT0 LIBETA C PE3KUM 3araxom cepoBoaopoaa Ha osepe Hme-
10TCA 3amachl ie4e6Hoi rpasn.

Euwe 8 konue XIX » 03. lllupa npusnato neuebusiv 3aech aekicTayeT KypopT. Boaa
B 03epe ropbKO-COMEHas M 10 COCTaBY OTHOCHTCA K THIly Cyab(aTHO-X10pHAHO-Kap6o-
Harnsix. MO ROKpBITO 4epuoii neueGHo# rpassio.

KpoMme BbILIENEPEUUCIIEHHbIX 03€p, GOMbIIME 3anackl FPA3H UMEIOTCA Ha 03 YThube-3.

M3 nanuoii paGoTel BUAHO, YTO H3 KPYNIHBLIX MECTOPOXKACHHI, PACHOIOKEHHbIX HA
Tepputophu Lnpuuckoro pafiona, paspabarsiactes Tonbko KommyHaposckoe mecTo-
poxaeHue pyaHoro 3oflota He paspa6areisatotes Banaxunuckoe u 3HaMeHUTOBCKOE 30-
NOTOPYAHBIE MECTOPOXKACHUA K3 POCCHLINHEIX MECTOPOXKACHM 30/10Ta SKCAYaTHDYIOT-
¢ ToALKo pocesiny pp. Manwiii Yepusiii Mioc, UsekHion ¥ Bepewxkak. Ocransheie poc-
Chifi¥ 3aKOHCEPBUPOBAHbL.

Tawoke 3axoHcepeYposabl Kusabix-Yeusckoe Measoe ¥ Unuynsckoe MoaubaeHo-
Bo€e MeCTopoxacHus He ApucTyRanm k pa3spaGoTkam KeNC30PYAHBIX MECTOPOXKACHHH
Camcon 1 TyHTy)XynbcKoro. Bce BullienepesycaeHHbIE MECTOPOXKACHHS ABASIOTCA BPO-
MpluvieHHbiMu [10 HalleMy MHEHMIO, 5TH MECTOPOXAEHHA NORE3HBIX MCKONAEMbIX 10/I-
*Hbt pa3pabarLiBaThCa H AaBaTh AOX0A OT MX 3KCIUIyaTalMH,

[LIMpHuckuit paiion o4eHb Gorar pasHoo6pasHbIMY HOAE3UBLIMU HCKORAEMbIMY 3aECh
BCTPEHAIOTCA H KPYIHBIE MECTOPOXACHNA, H MENKKE NpoAsieHH PasnooOpasen Habop
ropHbIX MOPOA, PYA ¥ MuHepanos [lo 3To# nipuuHHe 3aeck pasMenieHn 6a3bt yuebHbIX
reoNOrMyYeCKUX MPAKTUK KPYHHBIX BBICHIMX y4eOHBIX 3aBeacHuit Cubupn’ Tomckux ro-
CYNapCTBEHHOTO U NOJIMTEXHUHECKOTO yHHBEPCHTETOB, HOBOCHGHPCKOro rocynapcTBeH-
HOTO YHHBEpCHTeTa, KpacHoApCKoit akafieMs s LUBETHLIX METANIOB; TAKXKE PA3MEILIEHb
fa3bt HAyYyHBIX UHCTHTYTOB, TAKUX KaK MHCTUTYT GHodH31kn CubUpcxoro oTaeneuns
Axanemuy Hayx Pocuiickolt @eaepaunn. B palion npHe3xaloT 1 HHOCTPaHHBIE yHEHbIE
B 1996 r. B paiiose pa6otan yuensiit Oxchopackoro yunpepcurera (Anmu) J3sua Boxke
He cy4aiiHo y4eHbIE Ha3bIBAIOT PafOH «TEOROTHYECKNM MY3EEM 101 OTKPBITHIM HEGOM)

Jtureparypa

1t Bep A f,B. pos B B, imutpucs B E Tlpupona Lllnpukcxoro padiona AGaxan Han-so Xakac-
CKOTO yH-Ta, 1999 112¢

2 Tconorus v noncsubic uckonacMeie Ceseproit Xakacuu (Tlytesoantens no yue6HoMy reosornyeckomy neam-
rouy By3os Cubupn) Tomck. U3n-so Tom ynu-1a, 1998 172¢

3 Jemuyxnna Xakacun ([Ipup it Hlnp 0 paiiona) Abakan Maa-so Xakacckoro yH-ta, 1998
178¢

4 Heanknnt A Ousnko reorpaduucckuii auepx padona reonornyeckux npasruk Tomcx Maa-so Tom nosurex
un-ta, 1979 92¢

S Ketanacos JI P WcTopna Xakaccum ¢ apesnciimnx speme go 1917 rota M Hayka, 1993 525 ¢,

6 Ocnnos J1 T Otyer Kommyuaposckoit TP o nopazscaxe 3on0ta 8 KomMyHap-Banaxunnckosm patione 3a 1979-
1992 roam (BocToyublii civion Kysneuxoro Anatay) Kpachostpek, 1992 188 ¢

7 Yypeun A H, Jlyumkos C H Kapra nonesnsix uckonaembix Llnpuickoro paiiona macwutaba | 200000 (obbrc-
HuTeAsHan 3anucka) Kpachospek, 1994 63 ¢
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O.B. Xpompix

AHAJIN3 N3MEHEHHS PYCJIA TOMH B PAHOHE TOMCKA
C 1896 . HA OCHOBE FT'MC-TEXHOJIOT U

3anepHoa ¢ koHua XIX B B AonHHE p TOMH NPOM30LLAM CYIECTBEHHBIE HIMEHCHA
APHPOAHBIX KOMAAEKCOB. ITH M3MEHEHHA HMEIOT KaK APHPOAHBIE, TaK H AHTPONOTEHHkE
APHYHHBL. BBIABUTE H KIACCHYHLMPOBATH ITH M3MCHEHHA ABNAECTCA OAHOM U3 CAMKHEH-
HIMX 33424, PEHIHTH KOTOPYIO MOXHO NOPa3fo ferve, HCMob3ys COBPEMEHHLIE TEXHONO-
FMH APOCTPAHCTBEHHOTO aHanH3a Ha 0cHoBe reorpadHueckux HHGOPMALHOHHEIX Che-
Tem (FTUC)

Ha nepsom 3Tane 1aHHOTO MccleAoBatus Gbina NOCTaBIeHa Leb — MPOaHANIU3upo-
BaTh H3MeHeHUA pycna p TomH B okpectHocTax I Tomcka ¢ koHua XIX 8 Jina aoctuxe-
HHA 3TON LIE;TH HEOGXOAHMO GBINO PEIIHTE CNEMYIOUIUE 3aKa4H

— HoHck H c6op kpyRHoMaciuTabHoli kaprorpaduueckoi HH(opmaLn pasHospemes-
HbIX chéMok pycna p Tomu;

— Repesoa kaprorpaduueckori HHGopMaunu B uupposyio Gopmy;

— APOCTPAHCTBCHHDIHA aHATN3 H3MEHEHUA pycna p. TomH 3a croneThHit nepHoa (1896-
1998 rr.) cpeacrsamu I'HC-texnonornii

Brii cobpaH cnemyoutuii kaprorpadpHuecKuii MaTepuan

— TonorpadHueckHe niaHel Macmtaba 1+10000, cocTaBaeHHBIC O HCCICA0BAHNAM,
NpOH3BEACHHEIM ORHCHOM napTHel npy Ynpasnenun Tomckoro okpyra B 1896 1,

~ TonorpadH4eckHii nxax ropoaa ToMcka Maciuraba 1 10000, cocrasneHHbIH No He-
THHHOMY MEPHIHAHY H3 H3MEPCHHI B HAType, RPoH3BeACHHbIX B 1930-1932 r1 Texnep-
conanom Cnémouno-Huseutapusaunonnoro biopo Tomcxoro Topromxosa noa pyxosos-
CTBOM CTapIIEro ApoH3soAMTERs pabot J{ 1 MamoHTOBa H ApH KOHCYRETAUHH MHX
EM Onbxosckoro,

— coBpeMeHHEIE ToRorpadaeckue kapTel MactTaba 1:25000 cvémku 1978-1981 rr,
o6HoBnCHHbIE B 1998 1

Bce BuilenepeuHCCHHbIC KAPTOrpadHyeCKHE NCTOMHHKY GbltH REpEBEACHE! B LM(-
poBy10 GopMy nyTEM CKaHHpOBaHHS H NOCHEAYIOUIEH BEKTOPH3aUMy B porpamme Easy
Trace (Easy Trace Group) CkaHHpopaHHe ocyuiecTBIanoch ¢ paspewennem 300 dpiu
ry6Gunoii usera 8 6ur/nHxcen B popmare TIFF. s npusaskH Tonorpaduueckux Kapt
6uina Bri6pana ycnosHad cucrema koopauHaT TMpHesi3ka COBPEMEHHBIX TonorpadHyec-
KMX KapT Macwtaba 1.25000 ocymecraasanach Ha OCHOBE PEryaspHON CETKH ONOpHbIX
Toyek Tlocne onepaunii NpuBA3KM W KOppeKuHH Gbina nposencHa GHHapH3aUKs PacTpos,
T€. AepeBoa WX H3 8-6uTHbix (256-uBeTHBIX) B 1-GUTHEIE (ABYXUBETHEIE). 3aTeM Gbita
NpoBeAeHa HUCTKA AONYYEHHBIX pacTpos Hago oTMETHTB, 4TO Al KAKAOH TOTIOKAPTL!
6L co3nadel ABa GHHAPHEIX pacTpa Ui FOpH3OHTaNeH M rUApoceTH BexropHzauMa
OCYIECTRIIANACH B F0/IyaBTOMATHHECKOM H PY4HOM PeHMax
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H.B. Ocunuesa

OLIEHKA 3P0O3UOHHON ONIACHOCTH PEJILE®A TEPPHTOPHH
r. TOMCKA

Ha tepputopus r. ToMcka 0OAHUM M3 HECraTHBHBIX FEONIOrHECKUX POLIECCOB ABAACT-
cs oBparooGpa3osanue. Bo3pacraroias Harpy3ka Ha T€oNOTHYECKYIO CpEAly Ha ypOatn-
3UPOBAHHOM TEPPHTOPUH NMPUBOIMT K BOSHHKHOBCHHIO BCE HOBBIX 3PO3MOHHBIX Bopm
Tak, Ha TEppPHUTOPHY FOPOAa 32 MOCNEHHE CTO NET YHCIIO OBPAroB yBEAUYHIIOCH Gonee
ueM B ueThipe pasa— ot 20 8 1896 r. a0 82 82000 r. [7]. B HacTosice Bpems Ha cTanun
aKTHBHONO pa3BUTHA HaxoguTcs Gonee 80 0Bparos, MHOTHE U3 KOTOPBIX PACIIONOXKCHS! B
HEMOCPEACTBEHHON GNH30CTH OT BaXHBIX X03aHCTBEHHBIX 06bexToB. Ha oGpasoBanne
0BParoB Ha TEPPUTOPUM FOPOAR OKA3LIBACT BIHAHHE MHOXECTBO (hAKTOPOB™ Hailiyme
CIUIOLWIHOIO ROKPOBA NErKOPa3MbIBAEMbIX IECCOBUAMBIX CYINHHKOB, GAArONpPHATHBIE Kak-
MaTHYECKHE YCIOBHUS, GNU3KOE 3a1€raHHC MPYHTOBBIX BOM, HHTEHCHBHOC XO3SHCTBCHHOE
ocsoenue teppitopur Hapaay ¢ HUMH, OTHHM M3 onpeacnsioumx Gakropos 3po3nok-
HO¥i OMacCHOCTH TEPPUTOPHH ABNAIOTCA YCIOBHA penbeda

Topoa Tomck ¥ ero 0KPeCTHOCTH HAXOAATCA Ha cThike 3ananHo-CHOHPCKOH paBHHHbI
¢ orporamu KysHeuxoro Anaray CornacHo cxeme reoMopdonoruieckoro paiioHHposa-
HHS, TEPPHUTOpHA pacronoxena B npeaenax Tomcko-Kamenckoro paiiona Yynbimo-Enu-
celickoli o6macTu 3ananno-CuGupckoit reoMoponornyueckoii NpoBUHUHH, M€ PasBHT
JAEHyAaLMOHHBIA ¥ 3D03HOHHO-aKKyMYNATHRHBIA peased [2]. B uepry ropona u ero ok-
PECTHOCTE! BXOJAT BCXOAMAEHHAs paBHHHE ToMb-SHickoro Mexaypeuss, B KOTODYIO Bpe-
3ana gonuua p ToMu c cepuell HAAMONMCHHEIX TEPPAc H AOJHHEI €€ NPHTOKOB. AGco-
NIOTHBIC OTMETKH Konebmotca ot 73 M (ypes Bogsi 8 p Tomb) 10 258 M k ceBepo-BocTo-
Ky, Ha Tomb-Siickom Mexaypeuse Homuna Tomu pesko acummerpuuna Pexa menur ro-
POZ Ha ABC YaCTH. BO3BLILEHHOE NPaBoGepexbe ¢ abcomoTHbIMH BeicoTaMu 100-250 M
H HU3MCHHOE neBoGepexse c otmeTkamu 80-100 M BonopasaensHas pasHiH2 3aHHMACT
BOCTOYHYIO H IOT0-BOCTOMHYIO 4acTi ropoza (paiton Crinudabpuku, Kawrax, Jlarepusii
can) INosepxHoCTh ec HEpOBHAR, pACUJAEHCHA JIOraMH H OBParaMH B NPUIAOIHHHOH Hac-
Tt Ee abconioTHele BLICOTHI cocTasnaioT 120-140 M B nesoGepexne Tomu, na OGb-
Tomcxom Mexaypeube BOAOPa3AeNbHAR PABHHHA OCNOXKHEH N0XGHHAMH QPEBHETO CTV-
Ka, KOTOpLIE [IEPECEKAIOT €€ C CEBEPO-BOCTOKA Ha I0ro-3anan B noxGuue! Bpesaus! fe-
sble nputoxu Tomu — peuxu Yepnas u Kucnoska B gonuse Tomu npocnexkusatorcs noi-
Ma H TPH HaAnoiMeHHbIE Teppack! (pHc. 1).

Tpetea Teppaca NpUMLIKAET ¢ 3amaja i cEBePO-3aNala K BOAOPa3AENbHOH paBHUHE
Ipannna mexury nuMu npakTuyecku HesamerHa. Ha Heit pacnonosieHs Muxpopaiton
Kamrrak, Consnan naomans, Bockpecerckas ropa 3anainas rpaHuua Teppacki Xopollo
BBIDXXCHA B PEAbEde HA CITYCKE K KOMMYHAILHOMY MOCTY 110 yn. HaxumoBa, y rmaBHOM
xopryca TITY, yron ynuu I'epuena u Forons (Bydd-can), yron ynun Huxuruna u Teepe-
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Kxas, Ha ciycke K p. Yiaiika no yn. Toncroro, yn. O. Kowesoro Yerxyio cTyneHs Tepp
ca MceT Ha NpasoGepexse p Ywailkuy, 8 paiioue yn, Bakynuna, benoro o3epa, Kawrax
Hanee k p. Kupruske niowanp Teppackl pe3ko yBENHIHBAETCH, WHPHHA €C AOCTHIaer
2 kv u Gonee TToBepxHOCTh Teppackl POBHAS WM CNIETKA BONMUCTAS, €O CNAOLIM Yiio
HOM K KPasim, KOTOPbI€ CHIBHO H3pe3athl OBparaMi. MecTamu pa3sHT rpAaaoBo-AIOHHK
pensed. AGconioTHeie BoicoTH 100-120 M, Hag ype3om Boxel 8 p. Tomb — 40-50 M

BTopasn Teppaca Tomu TAHETCA MHPOKO#H MONOCOH C I0r0-3anaja Ha CeBEpO-BOCTOK
no mpasoMy 6epery p. Tomu ot yn. Haxumosa so p. Yiaitku 8 paitone yn. J1 Toncroro
3pech pacnonoxeHsl yHHBepcuTeT, noyraMT, Jipyroit ¢parmeHT BTOpo# Teppace! mpo-
CNEKHMBACTCA OT CEBEPHOl okoneunoctu Kawrtaka go p. Man. Kuprusku. Hebonbinye
YJacCTKH €€ BBIACNEHBI Takue Mo oGeHM cTopoHaM Yilaliku H cesepHee ycTba Bacanpair
k#. Ha neBoGepexcre ocankamu BTOpoii TePpack! CI0XeEHA TEPPHTOpHA nioc. Tummpases-
cxuit ITo TMNMuIMO GOopoBas TEPpaca C XOPOIIO BEIPAKECHHLIM MIOHHBIM PENbedoM u
coCcHOBBIM 60pOM Ha ee MoBepXHOCTH, AGcomtoTHwie BoicoTh 80-100 M, Hax ypesom Boau
B p. Tomb — 20-25 M.

IMepBas HaanoiMeHHas Teppaca nporarueaerca ot yin. O6py6 ao yn. Hanbhe-Kmo
4eBCKDli — 3a¢eCh pacnionoxena ni. Jleunna, s uauane yn. Cubupckoit u rio o6oum Gepe-
ram p Yuwaiixu, ot noc. brxuero ssepx no peke. A6contotrnie ormetkn 80-88 M, or-
nocHTensHbic — 8—10 M TloBepxHoCTs poBHad, MecTamMu 3abono4dcHHAsA, C OCTAHIAMH
Gonee APCBHUX TEppac, HMCET Cabuifl YIIIOH B CTOPOHY pycia.

IMoiima p Tomu passHTa rMaBHBIM 06pa3oM B sieBoGepexbe, TIE MHPHHA €€ JOCTHI3
eT 3 KM, HO XOpOILO MpEACTaBlCHa M Ha NpaBOGEPEKLE B CEBEPHON YaCTH rOPOAA, TAE H
BBICOKOF nofime pacrionoxen paiion Yepemomuuku. [1oBepXHOCTL CPABHUTENBHO POB-
Hasl, ¢ MHOTOYHUCIIEHHBIMH CTAPHLIAMH K NpOTOKaMy Brigensrorca Buicokas (50 6 M) 4
Husxas (1,5-2 M) nolimMel

Jna ropoaa XapakrepeH cryneHaarslit obnuk penseda, 1.k OCHOBHAA €0 TEPPUTO-
pyA HAXOAMTCA B Mpeaenax MofiMel M HAAMOMMEHHBbIX Teppac p ToMH K ce npuToKoR
Mepenanss BRICOT OTHOCATCSA B OCHOBHOM K TEpPAcoBbIM yerynam Penbed) 3acTpoennoil
4aCTH ropoJa U3MEHAETCA B CBA3H C X03AHCTBCHHBIM OCBOCHHEM. B xone antponorextiol
3BOJIFOLHH MPOU30LLIO CTHPAHHEC reOMOP(ONOTHHECKHX IPaHHIL, CHIKEHHE YKIOHOB
NOBEPXHOCTH, YHHUTOXKCHHE MHKpopenbeda. O6muit Mopdonorideckuit o6mvK mopepx-
HOCTH BCE € COXpAIMIICA

Pacunenennocrs pesbeda

Penbed sBnserca seayuinM dakropom pa3suTHa 3po3H OT ero CBOACTB 3aBUCHT Kok-
LIEHTPALMA H CTOK TaNbIX M THBHCBBIX MOBEPXHOCTHBIX 801 YTO6HI OLECHUTE NOTEHLHMATL
HYIO ONTaCHOCTb 3PO3HHU MO YCHOBHAM peltbeda, HaMH COCTABIEHb] KAPThl BEPTHKAILHOM I
POpH30HTANLHOIO PACUNIEHEHHS TEPPUTOPHH, KapTa YITIOB HAkJIOHa NOBEPXHOCTH, A Takke
CHHTETHUECKAR MOpdOMETpHUCCKast KapTa NOTCHUHANLHON IpO3HOHHON OMAaCHOCTH Penbe-
ta (xapra suepruH penseda). Kaprel BepTHKaNbHOMO pacwicHeHMA pebeda M ryCcToTh A0-
NUHHO-GANO4HOTO pacHNCHEHMA GbUTH NOCTPOCHE! METOBOM CKOMBL3SULUX KBagpatos [9).
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Kapra BeptikansHoro pacuncHenua penbeda gacT npecTasAcHHe 0 koneGanuax
OTHOCHTCJIBHBIX BBICOT HA ONPCACNCHHOMH TEPPUTOPUH, TO CCTh XapaKTEPH3YeT IIyOnuy
MeeTHpIX 6a3ucos 3po3un HanGonslune npesbilneHys XapakTePubl [ y4ac kOB MeX-
Iypeubs, PUMBIKAIOMuX K GeperoBoit NHHIY B XOKHOH 4acTH ropofa, a TAKKe s yya-
CTKa BOAOPA3ACALH O paBHUIILLK Cepepy OT D Yiliaiiku — paiton Axagemropoaka (pHc. 2).
3mech aMIIUTY/Ab! BBICOT 3HaIUTENbHEIE — OMH cocTaBstoT 75-90 m Jleswiii Geper Tomu
Gosiec posHbid. OTHOLMTENIbHBIC NPEBLILLEHN B Ipedenax noHMb He 6onee 5—-10 M. Bons-
mas 4acTk NpaBobepexba TomH xapakTepH3yeTcs OTHOCHTC/ILHLIMU BLICOTAMH 25-50 M
M MMCET BONHUCTELI peased.

Kapra ryctotsl 3p03HOHMHOr0 pacicHEHHA (FOPH3OHTANBHOTO PACWICHEHHA pebe-
¢a) nO3BOAAET OLEHHTE BCIIUHLY IUIOMAIH BOAOc60DPA, OT KOTOPO#H TAKXKE 3ABHCHT MH-
TEHCHBHOCTBL 3po3Hu 1048 Kpome Toro, mokazarens rop3oHTa/IbHOH pacaNCHEHHOCTH
TCPPHTOPHH KOCBEIHO YKa3bIRAET HA HAJIMYHMC CKIOHOBBIX 3EMEb, YBCITHUCHHC MIIOMA-
M KOTODBIX MIPHBOIAT K YCWICHHIO 3DO3HOHHOM ONIACHOCTH

Wsonsnnu ¢ MHHHMaTBHBIMKU 3HadeHuaMy 0-0,4 KM/KM? 4ETKO OXOHTYDHBAIOT MOHMY
pexu Tomu u BEIPOBHEHHELE NMOBEPXHOCTH ToMB-SIHiCKOro MexcTy petss — mwiakopsi (puc. 3)
HeGonbutasg rycrota pacwicHeHHs 34¢Ch OGBACHAETCA MAIBIMH THIICOMCTPHYECKHMH OT-
MeTKaMH, 06mmiei BBIPOBHCHHOCTRO, 3a60A0MECHHOCTEEO, IETKHM MEXaHHICCKIM COCTABOM
nousoobpasyioumx nopod. B nentpansHoif, Hanbonee ocBoeHHOM, HacTH ropoia noBepx-
HOCTB 3HAYHTENBHO CHMBEIHPOBAHA IPH 3aCTPOiKE, MHOTHE MANbIC PCYKH YHHUTOXKCHH.
OBparos 31ech HeT, AMHEHHBIC pa3MblBbl HaOMOAaTCA B HCGONBIIOM KOAHYECTBE BAOND
nopor. MakcuManbHbIC 3Ha4CHHA MYCTOTH! pacwicHenws — 1,2—2,0 kM/kM? — npuxoaATes Ha
CK/IOHBI BTOPO# M TpeTheit HaamoAMeHHBIX Teppac p. TomH 3aech MHOXECTBO OBParoB
JMHEHHEIX Pa3MbIBOB, 0Opa3OBAHHEIX, MIaBILIM 00Pa3oM, 3a cieT X03AHCTBCHHON AeATens-
HOCTH YenoBexa [ycToTa pacwicHenus oBparaMu M Gankamy B MCCTaX WX JIOKAILHOIO CO-
cpenoToueHuA focTuraeT 2,3 km/kM? (B nonute p. Man. Kuprusku), a B CpeiHeM cocTasns-
er 1,0 km/km?

Jnsa 3apoxacHys oBpara ueo6Xomma KpUTHIECKast, J0CTaTouHo GoNbLUas Macca BOJ,
CROcobHAad pa3MBITL CCTECTBCHHAIH HIIH CaGOHaPYILCHHbIIH JEPHOBELA OKpoB Takoii odbeM
BO/B! MOXET CIOPMHPOBATLCA HA TEPPUTOPHH C I'YCTOTOH pacunetenus 0,4-0,8 m/xm?
H OTHOCHTENHHO Gonblmu MpeBuucHUAMH [8] B coBpeMeHHBIX YCIOBHAX 3TO BO3-
MOXHO B MpefieNiax Tperbeii HaanolfiMeHHoH Teppachl p ToMM B ceBEpO-BOCTOMHOf yac-
TH NOpOZa, B0, GPOBKH BTOPOH HAaAIIOHMCHHOH Teppackl IKHee CyGIHPOTHOTO OTpes-
Kkap Yiuaixu

OnHoii H3 Ba)XXHBIX XapaKTEPUCTHK, ONIPCACAAIOUMX PaCWICHCHHOCTh peabeda, sB-
TAETCA KpYTH3Ha CK10HOB. C BO3pacTanueM YKIOHOB BO BCEX CIIYYaAX CMbIB [104BEI JOXK-
AEBBIMH OCATKAMH YBENIHIHBAECTCA, HO CTCICHD YTON0 YBEAHYCHHSA Pa3sNUYHA B 3aBUCH-
MOCTH OT MHOXECTBA YCNOBHH. JINA OLCHKH 3PO3HOHHOM ONAacHOCTH 3¢MENb 10 3TOMY
TOKA3aTeNl0, HAaMH COCTABJICHA KapTa KPYTH3HBI CKloHOB (pHC. 4), PacnpesiencHuc 3c-
MENb N0 YKJIOHaM Ha TCPPUTOPHH ropoJa BLUTLLANT cleayromum 06pasom (Tabn 1).

C Bo3pacTaiHeM YKIOHOB BO BCEX CIyHasX CMbLB NOYBLI yBenuuusaerca. OnHaro, 8
3aBHCHMOCTH OT NUTONIOTHY NMouB006pa3yOMKUX MOPOA U APYTHX YCHOBHH, noporoBas
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Ta6aunat
Pacupeaenenne 3eme.n . Tomcka 10 kpyTHsie ckaosnos

KpyTHiHa CKIIOHOB, rpaj Pacnp 3eMeilh 110 KDYTHIHE CKIOHOB
nons obueii mnouwaam, % kv’

0-1 36 54,4

-2 22 51,6

2-3 3 30,5

35 10 B4

5-8 9 21,1

8~ 10 6 14,1

>10 4 14,1

BeSIHYMHA KPYTH3HEL CKJIOHOB, IIPH KOTOPOH HadMHACTCA P03 MOYB, CHILHO pasnyya-
erca [5, 6]. [o ycToapimuMes npesCTaBIEHHAM, CMBIB T0YBBI HAYHRACTCA HA CKJIOHAX
KpyTH3ROIt Gonee 1° Ha ciioHax xpyTH3noii Gosee 2° 06HapyxHBaeTCS TPOSBICHHE
HadaneHbIX GopM JiHelnol 3posur CrIOHB! KPYTH3HOH OT 3 210 5° XapakTepH3yoTCs
IHAYHTEIILHBIM PA3BHTHEM 3PO3HOHHBIX Hpotieccos. [Ipu kpyTH3He 5-8° HeoGxonmmo
IpoBeZICHHE KOPEHHAIX TPOTHBO3PO3HOHHEIX MepopaaTHii. B ToMcke IUtockue nosepx-
HOCTH KpYTH3HOH Metee 1° 3ainMatot Bcero 36% TeppuTopHH ropoaa.

Ha cknonax kpy1u3suoif Gonee 3° MoryT 3apo)kaaTbea M pasBHBaThCA NHHeHAHEIE hop-
MBI pa3MbIBa, B TOM YHCHIE oBpard. TakHe 3emiu pacnpocTpaHeHb Gonboiei 4acThio B
CEBEPHOW H IOT0-BOCTOYHOMH JacTH mpasobepexbs Oy 3anuMaror 29% mnomaaH ro-
POZCKHX 36MENb ¥ TPeGYIOT UPOBENCHHA KOPEHHEIX MPOTHBOIPO3HORBBIX MEPOUPUATHH.

IPpO3nOHHAN ONACHOCTD 3EMENE NO YCIOBHAM peibeda

Hu onMH 13 epeyncIeHHBIX BhIlE HOKa3aTene# caM o cebe re naet nonno# xapru-
HBI, IO3BONAIOMEIt roBOpUTH 00 9PO3NOHHOM NoTeHIHAe peabeda. CyaHTh 0 HEM MOX-
HO JIHLIB 0O COYETAHMIO YCIOBHH H3MCHYMBOCTH penbeda. Jlng 3Toro Gbiia cocTanieHa
KapTa HOTECHLMANLHOH 3pO3HOHHOI onacHOCTH penseta (F3Hepriun penseda).

Kapra eimonseHa o MeToHKe, pa3paboTaHHOM ULl paBHUHBHBIX TCppHTOpHii [1, 3]
H JIONONHCHHON B COOTBETCTBHH C MECTHBIMH OCOGCHBOCTAMH penbeda. Jna oueHkn
KOJIHYECTBEHHKIX NapaMeTpoB penseda Hctons3oBanacs GanisHas cHereMa (Tabu. 2).

Ta6nuna 2
Ounenxa MophomeTpsieckux nokasareneit penveda
Ban Fycrota pacunenenua TnyGuya pacunescHua YKnoue 3eMHOH
penveda, kn/km® penseda, M NOBEPXHOCTH, Ipat

] 0-04 0-10 <1

2 0,4-038 10-25 -3
3 08-12 25-50 3-5
4 1,2-1,6 50-75 5-8
5 1,6-2,0 >75 8-10
6 >2,0 > 10
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Tabanyaj
XapakrepHcTHika Jpo3HONHOR onackocTy peasedar Tomeka

Cpenuee Cpennee Cpeanee HWurerpans- O6o6wen- Kaveropun % oT
Has OLEHKa Has OUeHKa IEMENb Mo owagy
rycToTHl FAySHHBL YKIOHOB SHEpTHH JHEPTHH 3PO3HOHHOM ropoga
pacune- pacune- 3eMHOi p b P & TH
HEHHA HEHHA oBepx- Gann Gann
penbeda, pensveda, HOCTH,
KM/am? M rpag
0-04 0-10 <1 3 1 He 8
IPOIHOHHO-
onacHeie
0,4-0,8 10 - 25 1-3 4 il Cnabo 18
5 3POIHOHHO-
oNnacHhuie
08-12 25-50 3-5 6 n Cpeanne 33
7 3POINOHHO-
8 onacHsle
12-16 50-75 5-8 9 v CunsHo 36
10 IPO3IHOHHO-
1 onacHele
12
13
1,6-2,0 >75 8-10 14 v Kpaitne 5
>2,0 >10 15 3PO3HOHHO-
16 onactbsie
17

3arem MetonoM pactpoBo# auckpenHTatuyu [10] nonydyena o6oBiuennas 6asmbhas
XapaKTePHCTHKA SHEPTHH Pebe(a U ONpeCHeHb! KATETOPHH 3€MeNb B 3aBUCUMOCTH 0T
9pO3HOHHOI onacHocTH (tabn 3).

Bce sbiencRubie TUIBT 3eMeNb GhUTH IONPa3aenenkl HA Tk KaTeropHii 1 - He 3po-
3HoHRoonacHeie, 1l — cnaGo 3po3noHHooMacHkle, 111 — cpenHe aposuonHoonacuse, 1V -
CHIBHO 3pO3HOHHOONACHbIe, V — KpaiiHe 3p03HONNOOTACHbIE

Ha n3yuaemo# TeppHTOPHH K HHM OTHeCeHm (PHC S)

I - nnockHe cnaGoBONMHHCTEIE TOBEPXHOCTH TEppac, noiMbt,

II — nOBEPXHOCTH MOKATHIX HPHBOAOPASACHLHLIX CKIOHOB, CNAGOBLITYKIIBIX CKIO-
HOB, IONIOTHE H CNaboroKaTbie Y4acTKy HoMM;

111 — 3eMNH NOKATHIX CKIOHOB;

IV — ckonbt 6anok, YCTYTbl Teppac, CHILHO PaCu/IEHERHbIE YIACTKH MEXIypeuHi,

V — o6puiBHCTEIC KOpeHREIE Gepera pek, oBpart, CKIOH KpyTH3HO#H Gonee 10°

Taxnm o6pasomM, pensed Tepputopun & Tomcka Beckma Gnaronpusten Ans passi-
THA 3PO3HOHHEIX polieccoB. 33% 3eMeNs FOPOAA ABIAIOTCA CPEAHE IPOIMOHHOONES
HEIMH 110 YCIIOBHAM Penbeda, 36% — CHIbHO 3p03HOHHOONACHBIMH, 5% Kpaiine 0TIaCcHH
B OTHOLUICHUH 3po3ui BMecTe 3Tu KaTeropus 3eMens cocTasnsior 74% ot obwet nio-
wanu ropoaa U nmume 8% 3emens ne onaclibl B 0THONIERHH 3PO3MH — 3TO B OCHOBHOM
INHPOKaA MIOCKas NOBEPXHOCTh HojiMul p ToMH B ceBepHOH HacTH ropona. Do reob-
XOAHMO YHHTHIBATH IPH CTPOUTENLCTBE H IPOCKTHPOBAHHH 31aHHIL H COOPYEHMIt, KOM-
MYHA/IBHLIX H IPYTHX XO3AHCTBEHHEIX 06BEKTOB
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U.A, Mamomuna

MAJIAS JTEJHHUKOBAS 3TIOXA HA AJITAE
(II0 MATEPHAJIAM OYTEIIECTBUY XVII-XIX 8B.)

HeocnopumsiM foKasaTeiscTBoM Majloit IEAHHKOBOM 3HOXH CITYXKAT AHEBHHKH, XKyp-
Hasl, OTYETHI Heeaenobareneit Antas XV1I-XIX Bs., KOTOphie SBAMCE IPAMBIME O9EBHI-
([aM¥ TIOXONOAAHHMA TOTO BpeMEHHM, KaK pa3s mpUXoiuierocs Ha mHK Maroit nepiukoBoit
anoxu (1550-1850 rr) u oxBarusimiero see ceseproe nomymapue C cepemnst XVIs or-
Meqaloch, 4To B 3ana/inoit EBpone neHHKH CIYCTHIHCH T0 NONMHHAM, YHHUTOKASA CeNeHUA
1 sunOTPagHRKH OT yacThix noxaeit BaiMokan xned, oGpekas vaceneHue na ronog. Cran
TIOMyIAPHLIM CaHRBIH TpaHcnopT JlaTCKHe npomBs! exeronuo samepsany. Coasp Nauuu
co LUsermeit ocymiecTBIANACK 110 JbAY [S]. 3amep3anu Peiin u Tem3a. B anmy 1620/21 rr
3amep3 boctop, koTophIi fpeononebany o nbAy. B IMagye (Mramus) Beinagan cHer «se-
cneixaddoi mMy6uHs». B BocTounoit Espone o6s14Hb! GBUIM CYPOBBIE 3HMbI H N0XIHBHIC
neTHMe MecALpbl, paHHBE Moposs! [2]. B 1778 r 3uma 8 Hwksem Ilosomise Gbia croms
MOpO3Has, YTO ITHIIL 3aMEP3a/M Ha JIETY W NafaiH MeprebiME {3].

Hepevte ceedenua o knumame Anmasn. Xectokyio 3uMHION CTYXY 1726/27 11, BoiHY-
AMBLIYo tocnaHies A. JleMu0Ba HOKMHYTh Aurtaif, orvcstBaet U I Ivenum, Y T, ®anek
MOATBEPXAAET ONHCARHS I'METHHA" «(UTMMAT 0YCHb CYPOB, 3HMa JKECTOKAK M IIPOJOIDKA-
Tensuad. Becna jxe 1 oceHb o Gonbineii yacTh ACHBIE, HO C BECEMA CKOPLIMH HepeMeHaMH
H3 Terula B xoNoA. YacTo ciIyHaloTca BEIOTH B Mac H CEMTAGPE MecALiax, H, KPOME HIONIA, HH
ofuH Mecs ie GesonaceHn OT HOMHBIX MOpo30B» [10]

Tpu uccnenosanun pek Yapenna u JlokteskH ¢ uenpio ux pacauctid B 1775 r Y. Yep-
HUUBIH IPUBOAHT HEKOTOPHIE CBEAEHHA Mo KiIMMATY: p JIOKTEBKa «B paccyKACHHH BenH-
KHX BO BpeMs 3HMbI H3 Geperos srixoaut» [13]. 3To roBopHT 0 TOM, 9TO peka npoMep3sa-
€T 31Moit flo nHa

O oM, yTo 150-200 net Ba3ag KinMar 611 Gonee CypoB, HEM B COBPEMEHHYIO STI0XY,
cBuaeTenbCIBYOT Habmoneuwd IT A. Unxauesa BoOT kakyio kapTHRY ONMCBIBAET HCCENO-
saTenk B patione Byrysyuckoro meperana — MeCTa, yepe3 KOTOpoe dKcuemuisa Unxauepa
niepesanna B jONMHHY 03. Jxkynykyns: «51 GbUI yIHBICH, TaK 4aCTO BCTpEYas 3AECh Yepena u
pora KaMeHHEIX 6apanoB, MapaoB H NoceH. AXTaile! YBepAltH MEHA, 910 Takoe MHOMXE-
CTBO OCTaHKOB — CIEACTBHE BCE BO3PACTAIOLLICH XECTOKOCTH 3HMHHX xoMoa08» [11].

«benozopvay. TleppeM npu3nakoM Manofi neaHUKOBOH SMOXH ABNAIOTCA OTMEHCH-
Hbie MHOTHMY aBTOpaMH TaK Ha3bIBacMbie «benku», [eorpadguueckne TepMunbI «Genoro-
phen, «Geskm» nossunuck 8 Cubupu. UMenno rak B XVII-XIX 88 uasnisanu ropsy, mo-
KpBIThle CHETOM B NieTuee BpeMa. Buinn ussecthnr Gemkn Turnpeuxne, Kopronckue, ba-
wienakckue, Yapstckue, Youuckue, Ym6usckue, Xonsyuckue, Typrycynckue, Happm-
ckne, Kypuymckue Tak, B 0OTHeTax TOHCKOBBIX napTHit 1761 . onHCHIBAacTCA TEPPHTOPHA
Toproro Anras 1 coo6LAI0TCA CBEACHHS 0 XPeGTaX, HECYUIHX NEAHHKH H HE TAIOLIHE B
netuee BpeMs cHera «Pexa AHyii cBoe Hagano GepeT B ropax, ¢ KOTOPBIX CHEr HMKOIAa He
cxomuT™, a p. Mina «cBoe TeueHHe HMEET U3 BETHKHX TOP Ha3bIBAEMBIX GENIKOB, C KOTOPhIX
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cHer Bcerna He cxoaut [14]. Taxoxe coobuiaeTcs, uto p. Haphilt «BepUIMHAMU BEILLLTA iy
CeBepo-BOCTOYHOH CTOPOHBI MaILIMH KIIFOYaMH, NTeXALIHX Ha ORLIX FOPax W B IOTaX ke
TaWuX cHerosy [14].

Heine unorna 6enkamu nassisarot Uyiickue v KatyHckue xpe6Tsl, HECYLLIME e Huky
H He TAIOIHE B IETHEE BPeMA CHera

W.II danex rassisan 3ananenii Anraii Benvimy ropamu: «Y6a peka . BBIXORHT i3
Bensix rop»; «Yapsim seixonut 13 Bexsix rop ..» [10]

I ilyposckuiit otmeyan, uto B aBrycTe TyprycyHCKHe MepeBasIbl H OKATOCTH (Cio-
Bel) Xon3yna Ha AnTae GbIMH 0OKphITH CHeroM [12].

IytewecTBennKku 0TMewaroT B XVIH B odens e CTKUe 3UMBL, 0GUALHBIE CHEra i
MajioM KonHdectse neTHux ocagkos [10]. ITo onucanuam 1826 r., B 3Meunoropcke exe-
FOAIHO BLINa4aeT CTONL MHOTO CHETa, YTO BCE YARLBI H I0Ma, KOTOphie HAXOAATCA B J0AH-
Hax, MOKPBIBAIOTCA CYrpobaMH 110 BepXyUICK KPBILll, H XHTEIAM OPHXOAHTCS TPOACHs-
BaTh XOAkI B CHery [6].

Crusicernue soicomut mepmuieckoi zpanuyst aeca ormeqaet ILA. Uuxades: «Bes
pomnna 6bi1a TPYCTHLIM NAMATHHKOM TOro [OXONOJaHHsA, KOTOPOMY NOABEpPICS Bech
pafion. Ero ipeBecnas pacTHTENLHOCTD MOTrGNa Ha KOPHIO, 2 Te MePTBLIE AePeBbs, KOTo-
phle ele CTosaR, 06pasys pouly, CKOpo UCHE3UYT, He OCTAaBHB JaJKe Cllela CBOETO Cyle-
CTBOBARHA (TIpeAMET, AOCTOMHKAIN pasMbILLIeHHH reonora v MeTeoponora)y [11]

Cornacno nccnenopannsM M.®. Anamenko, 8 TopHoM AnTae BbISBIER HEPHOR 3H3-
YHTEJILHOTO CHHXXEHHSA TepMHUECKOH MpaHHLIbI leca, CHHXPOHHOM Toxonoaanuio X Vil -
fepsoit monosuusl XIX BB., ¢ KOTOPBIM CBA3aHO YTHETEHHE IHSPIHM TIPHPOCTA U MACCO-
BOE YChIXaHHE AepeBhes BOMUIH TepMHUeckoii rpanuusi neca. C cepeaunst X1X B, Hayn-
HaeTCS OpoAoKaoieecs 10 HACTOAUIETO BPeMeHH MPOABHXeHHE leca BBepX 110 CKI0-
HaM B nosic Tynap [1].

3HMoH H BeCHOF 6bUTH YacThl OYPpansl U CltIbHbIE e Pbl C BHXPAMH, HECYIIHE TyyH
crera Bypaus! nponomkaioTcs neckonsko cyTok I M Penosaru B coeli pabote noa-
pobHO oflHCkIBaeT GypaHbl, OTME4aeT HX MOWL H 4acTOTy «BypaMbl — 310 B apicuei
cTeneyH ONacHkle 1M YEI0BEKA U HBOTHAIX BETPHI, KOTOPhIe 0GBIYHO FOCIONCTBYIOT B
nexabpe 1 aBBape, XOTA HEPEAKO CNydarOoTCca Taloke B HOAGpE — hespane. Betpsl, conpo-
BOXAAFOLLME CS CHNLEBIMH MOPO3aMH, 00/1aKaMH CHEXXHOH TIBIIH H METENAMH, HE Nmepe:
XOAAUIHMH B BypaHsl, 30eCh CY4aOTCA HEPEAKO U JYIOT 10 HECKONBLKY AHEH. .

bnu3 Yapenna nexany ABe 3aMep3lilHe NOWANH PYAOKOIa, KOTOPLIF criaccs Ha Tpe-
Teeli . [Ipu cHakHBIX 6ypanax oM 9acTo TEPAIOT OPHEHTHP, NOITOMY UX REPELKO Ha-
XOJAT 3aMep3IIHMME B HECKONBLKHEX llarax oT MecTa, Ile OHM Mornu 6u1 Ge3onacno yx
poithcs  Ocobenno onacHbBIM CTaHOBUTCA OypaH, €CM OH CMelllaH ¢ AOXAEM HAH €Clk
CpaBHHTENBHO HeOONBIIHE XONOAA CPa3y CMEHSIOTCA CHALHAIMH MOPO3aMM” JIFOAH 1 -
BOTHbIe TIOKPAIBAIOTCA NEAAHOH KOPKOH H 703TOMY 6bIcTpO Torubarot..» (8]

Temnepamypa. Tlepprie H3MEPEBRS TeMIEPaTYPhl BO3AYyXa Ha ANTae HaM W3BECTHH
no pabore I' Cnacckoro [9]. B 1811 r 3uma s Bapuayne 6xina cyposoii. B ansape ¢ 9 o
16 (cT ctr ) 3amep3na pTyTs. CoupTOBLIi TepMOMeTp noKassisail oT 30 no 40° no Peomio-
py (37,5-50°C) Jletom 1811 r. TemnepaTyphi GblIn HeBLICOKHE' TEPMOMETp HOKA3bIBAI
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He Gonee 25° o Peomropy (31,25°C). Jleto 65110 xapkoe, 09EBHAHO, BCIEACTBHE CYXO0-
CTH' «B HEKOTOPLIX MECTaX OT 3aCyXH ypoxaii xnefa u TpaB Guin DocpeacTBenuoi» [9]
3uma 1812 r. Gsua He CTONB MOpPO3HOI — e Gonee 33° mo Peomiopy (41,25°C). Jleto
6uino sxapxum M cyxuM. XKapa nocrurana 30° no Peomropy (37,25°C). Maifop Kynubun
ormeuan, 4To B OKpyre 31uMoit MOpo3bl focTHraoT 40° 110 Peomiopy (50°C).

Bonee nonusic v Toglsle NaHHBIE 0 KIHMATHIECKHX ocobennocTax Fopuoro Anras
(ocobenro I0ro-Bocrouroro u Cesepo-Boctounoro) npusoastes ILA, Unxaueseim,
OunnchiBas KIHMaTHdeckoe cocTosuue Uyiickoi crenu 31 Mas (CT ¢T), ol nuwer: «Jle-
JAHOI BETEp FyNAN 10 CTENH, [IE BCE ellle JIEXAN0 B 3HMHEM OUETEHeNHH... Tonctas
NNOTHAaA CHEXHAA KOPa NOKpeIBana nmonorue Gepera peku  Heckonsxo cubupckux mu-
CTBEHHMIL, 06pasys BeGONLIIOH e COK, PYCTHO CTOAIH B0 Geperos U He4ankHo noKa-
yuBaNMCh, cOGPACHBag ¢ BETBEH TONLKO YTO BLINABLIKH ocnenuTenbHo Genblii cyer

..Ha cnenyronuit nesn, | uioHa (CT. €T), BeTep ynerca M noroga GbbIa nipexpacHas
OpHako TEPMOMETP B ABA 4aca JHA OKA3pIBaJl Ha CONHLIE Avlk +2, TeMeparypa BOab!
1o, neAAHoi kopo# Oeina +2,8°. 2 MioHA (CT CT.) HO9biO TeMuepaTypa ynana ao —2,9°,
Boobiue, ¢ Tex op xak Mel scTyninH B Kypaiickyto crens, kaxusiif pas ¢ 3axofoM conu-
112 TEMIIEPaTypa CHILHO HOKHXKANAch, 0GBLIMHO OITyCKafCh Hike Kyms» [11].

M3 31010 ONMCAHHA MOXHO CACNATh BHIBOA O TOM, 9TO0 CpelHAA CYTO4dnas TeMiepaTy-
pa BO3yXa Haxogunack okono 0°C, mousa 6bIna He OTTagBINAs, 2 PEKa NOKPHITA ICAOBLIM
TaHUMpEM, KPOME TOro, B 3T0 BpEMA rojja elwe Beimagan cHer. Ilo naGmoncHuAM aBTopa
HacTosuiel paGoTh! ¥ €€ KoMNMer, nocelaromux exeroauo Uyiickyto g Kypaiickyo crens
B Haualle — Cepe/IHHE HIOHS, CHEXHBIH NOKPOB HONHOCTLIO OTCYTCTBYET, PEKH BCKDBITHI
(ocratorcs peakue neasnble 3a6epern sRonk p Uyu); cpenHss TeMmeparypa Bo3xyXa B
Mae ¥ HIOHE, 110 NagHBIM MeteocTanuny Kow-Aray, cocrasaser 5,5° w 11,7°C cootser-
CTBEHHO; 109Ba NOJHOCTLIO OTTaABIAA N0 ryGuust 20-30 cm, 1 ee Temaeparypa B Mae—
uione Konebnercs ot 11 no 18°C. TeMneparypa no4BLI HOBCEMCCTHO HA 3TOH TeppHTO-
pHH TtepexoauT gepe3 0°C s anpene [7].

[Tponomxas csoe myTewectsHe no p. ByrysyH no yctea p. Kapaxafin (Kaparaii — ne-
bt nputok ByrysyHa) u nanee 8 Jxynykynsckyo xornosuny, [T A. Unxauen oTMedaer.
«Toncryiii cnoji cuera nokpeisan 06a Gepera .. B nous ya 3 HIoHA TeMBepaTypa TOHH3U-
nack no —4°C, u 6epera Byitnyroma (ByiinioxeMa) NOKPLINNCE KpeTIKoil KOPKOH AbAA ..»
U nanee: «Xota 6u1n0 4 UIOHA, TOBCIOAY €ll€ fNexan NOBONBLHO TONCTHIH CNoii cHera,
CIyCKAsCh 10 CaMbIX NOXGHH Nifo cxorophbs (JDKynykynsckas kotnosuua)». Habmonenus
32 cHeroBeiM pexxuMoM Jkynyxynsckofi KOTIOBHHE! TOKA3LIBAIOT, UTO CHEXREIH NOKPOB
TaM yCcTaHABMHMBaeTCcs B cepefdHe CeHTabps, a CxoaHT B XoHLe Mas [7].

Tpanuyst cesonos. Becna. B 1826 r secna nacTynana B Hauane anpens (cT. ct.) [6]
B 1833 r Becua saaunanace B anpene [4], cyxo#i myTh (kofieCHb1A) yCTaHaBNMBANCA ¢ Mast
10 nepsbie yucna okTaAGpA, a CanHbIA IyTh — € Hagalia HosOps N0 KOHIa MapTa (HepBas
nexapa anpens g cr) CnenosaTensHo, BeCHa, CyJs 110 BeCEeRHEH PaclyTHIIE, OJHNACk C
KOHUa MapTa (MepBas ASKaja Alpesd H. CT.), 10 CePeHRbLI Mas, 2 0CEHh C NEPBHIX THCEN
oKTAGPA (cepenuna okTa6pa H. CT.) o vayano Roabps (cepennna Hos6ps K. cT.) Onnako
B aBrycCre OBIIH HEpEJKH 3aMOPO3KH
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Tlo va6bmomenuam I. Cnacckoro [9], Becna naunHanack 8 Baprayne 14 anpens (26 an-
pena cr). K 1 Mas (13 Mas M. CT.) TOYTH TIOBCEMECTHO Ha OTKPRITBIX MECTAX COLIEN CHey,
a 15 Mas (27 Man U, CT.) AEpeBLs OENHCH JIMCThAMH (HEIRE B Baprayne Aepesba MOKphisa-
I0TCS IMCTBOH B TIEPBBIX YMCNAX Mas, 33 TpefeSlaMH TOpOAia HECKOMBKHMH JHAMM T103Ke)

Ha6moneuns I'. Cniacckoro u Kynu6GHna noka3sBaioT, YTO BECHa B rofbl HX HaGiiofe-
HHUit 3aTa3nsIBaia, NpUMepHO, HA /1a¢ HENENH, 10 CPaBHEHHIO C COBPEMEHHBIMH aTaMy

Jemo. «Cunbrnbie Xapbl» GhIBAIOT B HiotHe H HIoNe A0 28° no Peomtopy (35°C) B Tenn
[4] Jlero 1812 r. Gbino xapxum B cyxuM. XKapa gocturana 30° no Peomsopy (37,25°C),
«...JXOXAB Tlepenaan o4enb PENKo, a C Hayalla JIETa OHOTO COBCEM He GBUIO; OTHEro Xie-
G5! B TPaBH! IIOBCEMECTHO BHICOXIIH, 4 )KaTBa GOMNbIIEH JACTH 3EMIEAENbLER HE BO3BPATH-
na gaxee BeicesnHorO Xneban [9]. K.® Jlene6yp [6] Takke ormenan, 4to nero 18261
HENB3s OLUIO HA3BaTh TEIUTHIM B CaMble XXapKue JHM TeMilepaTypa aocrhraia 23° no
Peomiopy (oxono 29°C) HanGonee tennoii GbLia iepsas NONOBHAA NeTa,

Ocensio 1826 r. cHer BrINanail B CTENH B KOHLE CEHTAOPA (CT. CT.), ¥ Cpasy xe Hauu-
nantck Mopostl, Ilo coobuiennaM Kynu6una (1836), ocetis npoomkaeTca ¢ MONOBUHE
aBrycTa Ao NONOBHHH OKTAOPA (CT. c1) [6].

3uma B 1771 r. HauuHaNach B Hayalle OKTAGPA (CepenHHa OKTAGPS U, CT.) M ATHIIACH
o Mas [10].

B 1775 r, uccnenys pexu Yapsin u Jlokreky, Y. UepHHipin ormeacT Bpems samep-
3aHUA H BCKPBITHA pek: «M TaM B paccyx/ieHHH 0HOM B JIETHeE BpEeMs [ATL MeCAIEB, T0
€CTh C TIONIOBHHH! anpens (KOoHel anpens 0o M. CT.) A0 HoNOBHHLI CeHTIGPA (xouel Cel-
TAOPA 110 B CT.) CXONUTD CYAia MOTYT HeotMento» [ 13]. B HacToswee BpeMa negocras ua
BBILIIEYKA3aHHEIX PEKaX OTMEYaeTcs B CepeiMHe HOAOPS, BCKPHITHE B CEpeAaue anpeis

TTo gasmsm II1. Caacckoro, O6k y Bapuayna 3amepana 28 okra6psa (10 noabpan cr)
1810 r, a Bcxpsiack 24 anpens (6 Masa H cr.) 1811 r, «onaTe 3aMep3na 25 okrabps
1811 rosia, 6518 OTKpBITa |84 maa» [9]

Heme negosrte aBnexns na OGH y Bapuayna uMeloT CJICAYIOMIKME CPOKH: CPEIHAS AaTa
3amepsanns 10 BosGps, BCkphiTHA 25 anipens, oTKpsITas BoAa oT 195 go 209 Axeit, npu
TIPOAOIKHTEBHOCTH NeaocTaBa 156—170 aneit CnenoarentHo, B 1811 r. O6s y Baprayna
3aMep3ria IPHMEPHO B Te XK€ CPOKH, 4TO H HBIHE, a BCKPhUIACH Ha Tapy HeNenb Mmosxe

UraK, ce3oHb rosa B epHOA MaJloi e HHKOBO# 31I0XH XapaKTepH30BAJIUCh CIIERY-
OWHMH 0cOGERHOCTAMMU " BECHa Gnina Golece KOPOTKOiL, 4eM HbIHE, HO BO BPEMEHH CBH-
HYTa Ha T1apy HeJleNb B CTOPOHY JIETa, AOCTATOMHO APYXKHOI, CHEr GHICTPO Tastl, BhI3bIBad
PacIyTHILy; ICTO GbLIO KOPOTKHM, AOCTATOMHO TETLIBIM, B MHBIE TOABI xapkHM (no 30°C
B TEHH) H 0GbIHO CYXHM, 0COGEHHO B cepelHHe (MI0Mb); oceb Gnina Gonee MIHTENbHON,
4eM BeCHa, XONOAHOM H ChIPOIi, C 4aCTIMH AOKAAMH, PBHHUMH MOPO3aMH H [JA)KE CHEX-
HBIMH METeNAMM; 3HMa Ghiia MIHTENbHOMH (¢ OKTAGPA 1O arpenhb WIH Ha9alo Mas), oeHb
MOPO3HOI! C YaCTHIMU H CHJILHBIMH METENAMH

Taxum o6pasom, noxonogatse Manoii NeHHKOBOMH 3T0XH cONPOBOXKAANOCH 3Ua4H-
TENbHLIM YBENHYCHHEM, TI0 CPABHCHHIO C COBPEMEHHBIM, IUTONAAH paclipoCTpaHeHls
NEAHHKOB M MHOTONETHHX CHEXHHKOB, 4ACTHIMH JISTHHMH CHETONAfIaMH B ropax, Gypa
HaMH H METEILIMH 3HMO# B TIPEATOPHAX, CHHKEHHEM BBICOTHI TEPMHYECKOH MPaHHIIB] eCa
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B.H. Pycanos

BHOKJIMMATHYECKHUE YCJIOBHs1 NYTEMECTBHS B HIOJIE
1O BOAHOMY MAPIMPYTY TOMCK - HOBBIH ITOPT

Hions — ayuniee BpeMa MyTelleCTBHs Mo BOAHOMY MapiipyTy oT Tomcka go Hosor
Tlopra B urolle pacuBeTaeT pacTHTENBEHOCTS JIECHOI 30HBL, 1ECOTYHAPE! H TYHADD!, KOT0-
pble C I0To-BOCTOKA Ha Cesepo-3ama nepecexatoT peky Tomb u O66, IlyTemecraenmyy
MONYy4aer BO3MOXKHOCTL MO3HAKOMUTBCS C MPHPOROH, PasBHBAIOLIMMHCA HedTHON y
ra3oBoit NPOMBIILIEHHOCTbEO, ApXHTEKTYPOIt HOBBIX FOPOLIOB, KyJIETYPOH H HCTOPHel 3Tor
o6nnpuoro kpad Hesa6riBaeMoe BreuaTiieHHe MyTeleCTBEHHMKY ocTasnsieT B Hopow
TopTy nonspubiii fens. ITyTelllecTBHE N0 BOAKOMY MapuIpyTy CIOCOGCTBY €T BOCCTAHOB
JICHHIO H YKPEIUIEHHIO 3[0POBbs 9E/0BEKY, HO IPH 3TOM HEOGXOMMMO YYHTHIBATH 0Co
GensocTH GHOKIHMATa 10 MAPUIPYTY My TeUIeCTBHA

ConHedroe CHsBHE W pafHaLMA, NOCTYNAIOUIas Ha 3€MHEYIO TIOBEPXHOCTb, HMEi!
Gonpuioe 3HadeHHe A KH3UH YenoBexa. IIpofOIKHTeNBHOCTE COMHEYHOrO CHARNA |
ntone B Tomcke — 272, Konuamero — 276, Anekcangposckom — 283, Cypryre - 275
Bepezore — 309, Canexapae — 299 u 8 HoBom Ilopry — 3104 [5, 8].

HauGonnntee 4#cI0 4aCoB CONMHEHOTO CHAHMA B Hione Habmonaerca ¢ 11 fo 144
KOrfia ¥ NOTyfieHHaa Boicota CONHIA Hajl FOPH30HTOM AOCTHIacT MAKCHMAILHBIX BelH
vuE — 55,6° ra 56° c.i1 w 41,6° na 70° c.u1. Ilpu Takoit BeicoTe CoNHLa Hajl FOPH3OHTOM
Ha 3eMHYIO MOBEPXHOCTB NOCTYTIAeT MaKCHMYM COJIHCIHOMN PaHaLlHK, BECh CTICKTP KOTO
poit OKa3HIBaeT BAHAHHE Ha OPranu3M 3esoBeKa, Ho 0COGEHHO CHIBHOE BIHAHUE OKAIH
Baer ynsTpadHoneToRas ¢ ATHHOI BonuM kopode 315 um. [locnenwss Be3biBacT 3pHTe
MY (T.€. NOKPaCHEeHHE KOXXH He3aropesioro YyenoBexa) H MHrMeHTalmio (3arap), Ouaobn
J3eT aHTHPAXHTHIECKHM H BHTAMHHOOOPa3yIoIIHM CBOACTBOM, OKa3blBaeT obuee 6aa
TOnpUATHOE AefiCTBHE Ha OPTraHH3M, CHOCOGCTBY €T NOBBIICHHIO HH3HEHHOTO TOHYCA !
Gonbieit CTORKOCTH K HH(EeXUMOHHEIM 3a60neBaHaM Ho npH MHTEHCHBHOM M K
TenbroM 06ydenun ona MOXKeT PHBECTH K NICPETPEeBy OPTraHH3Ma, 0)KOraM pasiiHyHO
CTeneHH, YXYALIeHUIO CAMOYYBCTBHSA, a HHOTAA CTHMYIHPYET pak KoxH [1]

Conueuras panMalus, B TOM 94CHe H YILTPagHONETORaA, TOCTYTIAET Ha 3eMHYIO M1C
BEPXHOCTb, KaK H3BECTHO, B OCHOBHOM, NIpH ACHOM W HONYSACHOM Hebe, YHCHO AHeH
koTopsMu 1o Maprupyty Tomck — Hostit [Topt B cpeanem 16-19.

Baxtas xapakTepsCTHKA GHOKIMMaTa — GHOTepMIMeCKHe YCIIOBHA OKpY»Kalotiei ¢pe-
b1, KOTOPYTO Mbl OIERHBACM Yepe3 NOBTOPsEeMOCTDb kilaccoB MoroAbl MoMenTa {4, onpene
NISEOMIMX TEIUIOBOE COCTOSHHE U KJIHMATHYECKyIO HATPY3Ky Ha Opranu3M qeioBeKa, notpes-
HOCTS B OfieX/I€ H PeriaMeHTHPYIOIMX upeObIBaHHe ero Ha OTKPLITOM BO3AKYXe.

B tennoe Bpems rosa Bee kiacch noroast Momenta (KITM), B 3aBUCHMOCTH OT Tef-
JIOBOTO COCTOAHMA HE3aUHUICHHOrO OREX/Oit Ye/lOBeKa H IIHMATUYECKOH HArpysk
ofbeauHeNb! B rpynie ¢ GnaronpusatHoit (BIT), otnocutensro Gnaronpuatuoii (OB ¢
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uebnaronpusTHoii (HBIT) noroaoit. B rpyuny ¢ BI1 prmouens rernas (11 KIIM), koM-
¢optraa (Ul KIIM) u npoxnannas (IV KIIM) norona, 8 rpynny OBIl — xonognas
(V KIIM) u ¢ HBII - xapkas cyxas (I KIIM), pesko xonoanas (VI KIIM) norona #
nioroga ¢ BeTpoM Goneie 15 m/cex (X1 KIIM)

XapaxrepHcTHKa GHOTEPMHIECKNX YCIOBHI OKPYXXAIOIIEH Cpeas] B HIONE 10 MapIi-
pyty Tomck — Hospiit Ilopr Bemosnsena 3a nepron 1936-1960 rr no nabmopennam B
13°u u npenctasncHa B Tabnuue, B KOTOpoil NpuBeneHs! norTopseMocts (%) KIIM npu
HeokHel obnausocTn 05 u 610 6annos M cpeagHee MHOTONETHEE MHCIIO AHEl € 0caaKa-
MH 2 1,0 MM (CMY0), BHINABIIHMH 33 CYTKH.

B P! ecKue y P; # cpean) u uMcno Aneli ¢ ocaaxamMu
BIT ObIl HbI MU0
Craiuus Obnaunocts [ m_J v v T | vI_[ xm | [69]
Toex 035 145 | 203 | 184 | 13 | 08 0,1
6-10 o1 | 62 | 133 | 194 s4 | 02 | 103
ommameno 0-5 124 | 183 | 210 | 19 | t2 ] 02 | ot
610 27 | 125 | 233 6.4 9.6
Ancxcamponckoe 0-5 96 | 250 | 232 | 49 |03 ] 09 | 04
6-10 26 | 99 | 126 04 | 01 | 104
Crerye 0-5 ST | 149 | 257 | 66 03 | 07
6-10 o1 | 1,7 | 107 ] 179 157 | o6 | o8
T 0-5 54 | 18,1 | 244 | 131 39 | 0.2
610 02 | 11 | 71 {121 181 | 03 | 93
Canexap 0-5 36 | 11,0 | 35 | 128 85 | 14
6-10 08 | al | tos 27 | 1t | 27
0-5 19 | 20 | 156 | 13.9 213 | 14
Hosui Tlopr 610 04 | 4l 389 | 05 | 72

PaccMoTpcHHe TaGminp! nokaseiBaet, 4To nosropaemMocTs BI1 yMensimaeres ¢ wora
Ha cesep oT 72,7% B Tomcke mo 19,9% 8 Horom Iopty IIpn 3TOM npeoGnapact acuas
noroaa, cocranAoman 53,2 1 19,5%.

B necnoii 30re npu BI1, OBII 1 HBII cropocTy BeTpa Gonbie 7 M/cek, Koraa aspo- u
reIMOTEPaINA Ha OTKPHITOM BO3AYXE HCIILIOYAIOTCA, ABAEHHE PEAKOE, HO B IECOTYHAPE H
Tyuape — yactoe Tak, B Canexapac 1 8 Hosom IlopTy noBTOpAeMOCTs AHel ¢ TAKHMU
CKOPOCTAMM BETPa COCTABAACT, COOTBETCTBEHHO, 18,9 1 42,8% oT uncna aueii ¢ OBIl n
HBII B nrone. Oaxako, ECIH 4EN0BEK HAXOAUTCA B MECTE, 3aLHIIEHHOM 0T OXJIAXIAI0-
IETO BAHUAHUA BETPA, TO NoBTOpAeMOCTs BI1 CyLiIeCTBEHHO yBENHYHBACTCA, HANPHMED, B
Hosoum Mopry no 55% ot 4ucna aneii B nione Tennopoit komdopr npu xoanbe yenopeky
npu BI1 obecnieynBaerca oaexpost ¢ Terwionsomanueii 0,3-1,0 xno, npn OBII — okono
2 xno, npu HEII npu VI KIIM ~ o 2,5 xno, a nipu I u X111 KIIM — Tonbsko B OMEIIEHHH
Temwnousonanua 0,3 KII0 COOTBETCTBYET NETKOi neTHelH oaexae, 1,0 — 00p1uHOM KOoMHaT-
Hoit (KocTioM), 1,5 — KocTioMy ¢ IL1aLioM, 2,0-2,5 K0 — AEMHCE30HHOMY NaNlkTo

Tlpy BII B03MOXHBE! BCE BHAB! PEKPEaLMOHHON H eueOGHO 0300POBHTENLHON ned-
TensHocTH, npi OBIT ~ neueGHo 0300pOBHTENBHAA AEATENEHOCTS OFPAHHYHBACTCA 101~
aIKHBIMU BiAaMu, a pu HBI - oTaenbHbie BT pEKPEAUHORHOM ACATENLHOCTH
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Ocapxi, BHNANAIOMIHE 32 CYTKH B KOMHuecTBe | MM H GoNbLIE, PENATCTBYIOT MHOGkM
dopmam pexpeatiui Ua OTKPLITOM BO3AYXe, HHCIO AHEH C KOTOPHIMH B MIONE MIMEHSAETCH O
oxono 10 B Tomcke 1o 7 B Hoom ITopry, Mo noAps1 HECKOMLKO AHEH TaKHE 0CA/TKH BEINAA:-
10T PE/AKO H COBNANAIOT, B OCHOBHOM, ¢ VI, pexe ¢ V kiaccom olnaauoit noroast. Ocamu
HEPEKO CONPOBOAAAIOTCA FPO3AMM, SHCIIO AHE ¢ KoTopbiMH 0T Tomcka a0 CypryTa uive-
aserca ot 10 go 8 u o1 Bepesosa k Hoomy Ilopry or 6 o 2 aueit [7, 10].

Tlpu myremecrsuu no pexam Tomb u O6b BO BpEMs CTOSHOK, HAIPUMED, Y MECHAHEX
GeperoB, MOXHO ¢ LENBIO 3AKATHBAUMA OpraHM3Ma YENOBEKA OpraHH30BaTh KynaHue B
pexe. OnHaKo OpH 3TOM CREAYET YIHTHIBATh, ITO NpH TEMNeEpaType Boaul 15°C yepes
3 MMH OpraHM3M uenoBeka MOABEPraeTcs MAKCUMAILHON XONOAOBOH Marpyske, a mpu
TeMmneparype BoAs o 16 no 21°C — cooTBercTBeHMO, uepe3 4—10 muu [1]. Jns ceenekus
OTMETHM, YTO CpelHAA MHOTONETHAS TeMMepaTypa BoAk! B Hione B p. O6b y Konnameso
21,9°C, Anexcanpposckoro 21,1°C, Cypryra 20,1°C, Canexapgaa 17,2°C 1 Hogoro Ilop-
Ta 13,4°C [3].

[p# nyremecteun ot ToMcka ao Hosoro [TopTa nponomkHTeNbHOCTL IHA HIMEHS-
ercs ot 17 10 24 1, 4TO MOXET BhI3BATH HAPYIUEHHE IPHBRIYHBIX GHOPHTMORB B OpraHus-
Me uenoBexa. HapyiueHue ux MOXET NpPOAANATECH B YTOMIEHHH, pa3OUTOCTH, Hapyme-
HUM PeXUMa cHa H GOAPCTBOBAHMA, ACATENBHOCTH NHIeBapeHuA u TA. [1]. 310 Kamo
YuMTBIBATH

VYyer ocobeunocreit GHOXIHMaTa Ha MapIIpyTe NYTENIECTBHA, HECOMHEHHO, Oyaer
cnocoGeTrOBaTE 3 GEXTUBHOCTH PeKPeauMORHOH AeaTenbHocTy. Ang atoro neobxoau-
MBI CIPaBOUMHMKY C ONHCAHHEM OHOKAHMATA pETHOHOB DEKpealHn.

Jlureparypa
1 Boxwa B.I' Cip 10 KIHMAT Ksee 3nop 1989. 206 ¢

2 Ko DA T THBIC CBOICTBA M. Jlerxas npoMsmuneHHocTs, 1965 346 ¢

3. Pecypcst nosepxHoctubix Bog CCCP. OcBoBHEIE FHAPOAOrHYECKNE xapakTepuctiki T 15, 86in 1 J1 Tugpo-
mereon3mar, 1975 543 c.

4 Pycanos B 1 Meroast KRHMATA A0S uenel Tomck Haa-so Tom. yu-ta, 1973 191¢

5 Cnpasounnk no winmary CCCP J1 Tnapomercousnar, 1966. Bun. 17,4 1 72¢

6. Cnipasounnk no knumary CCCP J1  uapomereonsaat, 1968 Bun 17,4 IV 259 ¢,

7 Cnpasoysyx no knumary CCCP JI Tumpomereonsnar, 1969 Bun 17, V 208¢

8 Cnpasounnx ao kniumary CCCP J1. Punpomereonanar, 1966 Bum 20, 4. L. 75 ¢.

9 Copasounuk no knnmary CCCP JI : Cunpomereonsnar, 1969 Bem. 20,4 IV 332¢

10 Capasounnk no knumaty CCCP J1 Inapomereonaner, 1970 Bun 20,4 V 323 ¢

74



H.B. Pyrronckan

CTPYKTYPA JETA TOMCKA 3A MHOTOJETHUIA NNEPUO],
H IO DAPKYJIAIMHOHHBIM 3IIOXAM

Jleto B ToMcke — BTOpoif 1O IPOAOMKUTENBHOCTH CE30H rofa nocie 3uMel. OHO Ha-
YHHAEeTCA NOCKE YCTOWIUBOrO Nepexoaa CpeaHel CyTO9HOH TeMIeparyphl BO3TyXa Yepe3
10° 1 aBcomoTHO BAAXHOCTH Bo3ayxa 4epes 8 rlla, a konuaerca ¢ nepexoqoM TeMmepa-
Typnl 4depes 10° 1 aGcomornoil BaaxnocTH Yepes 9 rlla. Ha nero npuxoaxtea oxono
31% oT NPONOMKATENLHOCTH rofia. Yanie seto CoCTOUT 13 Tpex a3 (Tabn. 1). B xnuma-
THUECKOM clIpaBOuHHKe [2] ce30HHBIE H Ga30BbIE NEPEXOABI CHATHI C IPadMKOB rOA0BOTO
xofa Temueparypbi. OHH MANO OTJIHYAIOTCA OT NPHBEACHHBIX CPEAHKX MHOTONECTHHX

Ta6énuual
CtpykTypa aeta
o ls ], .
Q 2 _
K g iz &g g g
gk E g3 g 5 5
X g |32 | b |2 5 E g
5 2 ge - ga 5 27 g 2
g g &8 & &g ] 3 2 g
oy 3 ag [ a 2 g 5 2
£ z - g g = go g K]
x -1 2 28 2 3 3
=S ] z g F 4 5
5 S 13 o o
g2 | EF | g £
& 3 s 5
=
Cpeansas 2V 21 12vi 66 16 Vil 25 112 101X
MHOrOfET-
Has 3a 1886
=199 rr
Cpennee +9 + 14 +10 +12 7 +11 12 +9
KBAApATH
4eckoe,
CyTKB
Cpegpaa** | 21V 23 13vi 65 16 VIl 26 114 nix
c 1886
no 1935 rr
Cpennas 21V 22 12 VI 66 16 Vil 25 113 101X
c 1936
no 1970 rr
Cpeatan 2V 24 15 VI 66 19 vig 29 119 171X
c 1981
no 1991 rr

** lo 1936 r nabmonenus eeHch & TpH cpoka (7, 13, 19), nounsix #e Getno Utoler Matepuan Gutn cpaBHUMEIM,
19 KKALIX CYTOK YKA3aHHOFO Geina H3 CIip (21

P P
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Hauano nera B ToMcKe OTCTOHT OT J&THl BECEHHETO PAaBHONCHCTBHA (21 MapTa) m
gBa MeCALa; Hauyalo UeHTpansHOil (a3 omepexacT aary JETHEro CONHUECTORHN
(22 mioMs) Ha nEKaLY, & KoMel 3Toi (a3l GriBaer MOMNKE Ha 55 CyTOK; KOHEIL JIETA POKC-
XOIMT PAHbINE OCEHHEro paRHOneHCTBHS (23 cenrifpa) Ha nenemo. JaTsl Havana netay
neHTpanbHoit Gasn Gonee yCTONYHBEL, B CDABHEHMH C MX KOMIOM. B paccMarprBaemoy
nepHoze pe3ko omHuaercs anoxa 1981-1991 rr. B npenenax €& pee $ha3s CABHHYTH B2
6Gornee no3gHMe CPOKH, ocoberro ¢asa cnaa neTa H ero konew. [IponoDKUTENLHOCTD CTpyk-
TYPHEIX IEMEHTOB H3MEHSIETCA 110 SMOXAM CIeRyIomHuM o6pasoM: yMepeHHO-IpoXas-
soro nera ¢ 21 no 23, yMepenuo-réruoro — ot 65 1o 66 H cmana nera ot 25 1o 29 cyr.
Tpetsa ¢asa yHHEE nepBoi Ha 3—6 cyT.

MMpoananusupyem Tabn. 2 Muaexc smox nera ToMcka, B CPABMEHMH ¢ HHASKCOM I0fla
(no M.X. Baiigany [1]), 6onee ycroituus. Pasumia Gonpitas B UMPKYIAIHOHHYIO 30Xy
1929-1929 rr.: mo M.X. Baiizany, ona ¢ soctounoit (E) ¢gopMoit unpKymnamms, a no aety
ToMcka ¢ MepuIMouaaboi H mEpoTHoif (C + W) Havano nera 3anasmsisano B 3moxu
1929-1939 1 1969—1980 rr. CaMoe xopoTkoe neTo 6sm10 106 cyT B anoxy 1929-1939 rr,

Tabnuua?l
Crpyxtypa neta Tomcka Hero no uup ™
Tlo M X FBaiinany IMo H B Pyrkosckoit Hu-
Havano Hnpexc Hauane Jgeta Jaurensuocts Koueu nera BeKC
# KOHeL rOAOBLIX JNOX cpennee nera cpeaumit INOXK
3N0XH # HX pauHee cpeanas pantmit nera
ANNTENLHOCTDL npHaR
MaKCHMANbHAL
1893-1905 C 20V 118 14 IX W+C
10 V 1896 90 1897 30.V1II 1897
13 ner 8 V11898 136_1895 271X 1895
1906-1918 W+C 9V 116 11X W+C
1 V1915 92 1912 26 VINL1912
13 ner 31.V.1911 144 1917 261X 1917
1919-1928 w 19V 114 91X w
3V1927 87 1921 25 VI 1922
10 ner 6.V11925 148 1927 271X 1927
1929 1939 E 24V 106 61X C+W
6.V 1938 87 1930 25 V111.1938
11 net 1 VI1930 117 1936 201X 1932
1940-1948 C+W 19V 116 X C+E
11V 1945 106 1946 24 VIII 1946
9 ner 27 VL1949 135 1945 22 1X 1945
1949-1958 E 2V 114 121X E
9 V1955 88 1949 11X 1955
10 ner 12 V 1955 135 1951 261X 1951
1959-1968 C 18V 17 111X E
3V 1962 85 1967 25.V1Il 1966
10 ner 2V11967 134 1962 28 IX 1965
1969~1980 E 25V 108 9IX E
21 V1974 82 1978 19 Vil 1978
12 pet 7 V11970 121 1970 211X 1977
1981-1991 C 26 65 34 E
y + 9 cyToK + 9 cyToK + 12 cyTok + 9 cyTok
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a camoe puuHOE — 118 eyt — 32 3noxy 1893-1905 rr B oTaenbHbIi 1o €ro ANMHHa Baph-
nposana ot 82 (1978 r) ao 136 (1895 r.). Kouew nera B ToMcke H3MCHANCA, B CPEAHEM,
3a 3Ty 700Xy OT 6 ceuTabpa (1929-1939 rr) ao 14 cenrabpa (1893-1905 rr), a 3a or-
nenpHble rogsl o 19 asrycta (1978 1) g0 28 centabpa (1965 r), Te noutH Ha 40 cyr
Mpoananusupyem Tabn 3 u 4 no snoxam unpkynauuu arMocdepst Haunéwm ¢ Gonee
panHuX 300X ¥ GyaeM mpurateca k Gonee nosauuM. 3a snoxu C u W+C cpeauns aara
HAuANA HEHTPANLHOM (a3ssl neta ObL1a 14 MIOHA, ROCKONbKY HMENH HAHOOBLIYIO TOBTO-
paemocTs dopmel W (52, 47 cyTok) n C - 45 cyT, camas pasnas AaTa BapLuposana ot 21
a0 31 man (pa3Humna BCcero B AecaTh CyTOK), Te Obuia B ABa C NONOBHHOMH pa3a Gonpiie,
1o CpaBHEHHIO CO Cpeaneit MuoroneTsei, B snoxy W cpeauss ara Hawana UCUTPAIbHOM
a3 nepemecTiIach Ha 12 WioHs, TK rocroacTso nepeno k W dopMe wupkynsuuu
{c ueit 6su10 49 cyT), 3 MexAy KpaltHHMHK aatamy Guln Mecau. 3atem B snioxy E navano
YMEPEHHO TEMIOIO NETa CMEMAeTcA B cpeyHeM € 12 Ha 13 HioHA, TOCKONLKY CHOBA BO3-

Tabnuua 3
CTPyKTYpa (ha3 yMepeHio TERNOTO H ClIan2 JeTa
Crpykrypa JHarsl JauntensHocts Narst Hauana JHnvrensHocTs Hupexc
FOA0BBIX P y P cnana ncra cnana nerta ANOXH
300X H UX yepes 15° TENAOrO NeTa cpenndan cpeanaa nera
HHAEKC CpEANA cpennn paruAd MHHHMAABHAA
noMX payHaa MHHHUMARbHBA nbHas
Baiigany {1] NO3AHAA, MaKCHManbHAs roa
roa
18931905 14vi 66 18 VIil 27 W
13 ner 21 V1904 46 1902 2 vil 1893 11 1892
C 30 V11895 90 1904 21X 1900 43 1893
1906-1918 14 V1 68 20 Vil 23 W+C
13 ner 31V 1908 32 1913 6 Vil 1917 13 1910
W+C 24 VII 1914 87 1906 61X 1906 511917
1919-1928 12Vl 64 14 Vil 26 w
10 ner 28V 1922 37 1924 3 Vil 1924 5 1922
W 28 V11924 86 1923 28 Viij 1920 44 1927
1929-1939 13 v1 61 12 vill 25 C+W
11 net 1V11929 31 1934 9V 1934 8 1930
E 30 V11932 80 1931 25 V111 1931 52 1934
19401948 1svi 65 18 vill 23 C-E
9 ner 4 V11948 48 1947 12 VIl 1942 9 1946
C+W 29 V1 1947 81 1941 27Vl 1943 39 1945
1949-1958 Vi 73 13 v 25 E
10 ner 21V 1953 59 1965 8 VIIL 1951 13 1958
E 28 V1 1968 104 1952 61X 1952 49 1951
19591968 oVl 68 16 Vi 25 E
10 ner 30V 1965 43 1968 4 Vil 1967 5 1963
C 30 V11968 87 1966 26 V111 1966 38 1959
1969-1980 10 V1 69 17 viid 23 E
12 ner 25V 1977 50 1972 I V1iL1977 31978
E 25 V11974 90 1976 31 V11973 51 1977
1981-1990 15vi 66 19 Vilu 29 E
10 ner 111981 54 1985, 1988 9 V1 1982 14 1983
C 2VI1988 87 1981 28 Viil 1987 48 1985
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Tabnuuadq
Tonosnte 3n0xn no M.X. Baiigany |1{ u cpeansas nosropsemMocts hopM unpryasiutin armecepnt 3a nero
1o cranlnn ToMck H Hx HHACKS

T'onoseie snoxu Cpenuss p b OpM UHDKY Hunexc unpxynsuuy
no M X Bafinany aTMocoeps! 3a ero* no crannxm Tomek 3a neTo
H HX HHACKC w E C
1881-1891**E 33 28 41 C
1892-1905 C 52 21 45 W+C
1906-1918 W+C 47 24 45 W+C
1919-1928 W 49 29 36 w
1929- 1939 E 43 24 48 C+W
1940-1948 C+W E]] EE] 36 C+E
1949-1958 E 34 44 36 E
19591968 C 31 51 35 E
1969-1980 E 9 64 27 E
1981-1990 C 26 65 34 E
* I p cThb GopM L] depot 33 UEHTPANLHYIO $asy He MPHBOAMM, TAK KAK OMA OfpeRenser
NOBTOPNEMOCTH HX 34 N1€TO.

** 3a3noxy 1881-1891 rr no crauumun ToMck ects Ranusie TonbKo 3a 1 884, 1886, 1887, 1888, (889, 1890, 1891 rr,
Te 337 ner

pocna nosropaeMocTs C (48 cyt) u W (43 cyt) dopM nupkynauuH arMocdephl; pasHuia
Mexc1y KpaHHMH AaTaMH COCTaB/I1a MecAl. B snoxy C+W cpeauss nara nadana dass
omyckajach Hanbonee no3aHo Ao 15 HioHA, RockonbKy nosTopaeMocTs E dopmel ysens-
4unachy A0 35 CyT, a xonebanua MEXAY KpaifHUMU Aaramy CTAIH MeMsuie — 25 cyT
B snoxy E (1949-1958 rr.) cpeaxas para mauaja ueHTpanbuoit dass: 6bina nanbonee
pauneil — 7 uious, T K. rocnoacTeosaia E dopma uupkynaumu (44 cyr), a mOBTOPAEMOCTb
W u C GbIia MOYTH ONHHAKOBOM; camas paHHaA Aara xonebanacs oT 21 Mas a0 28 mions
B anoxu C (1959-1968 rr) u E (1969-1980 rr) cpeamss nara 3a 3noxXy NOAHANACH A0
10 urons, TK HHCIO CYTOK C BOCTO4HOM $OpMOit mHpKynaLuu Bo3pocio a0 S1-64 cytu
pesKo ynana nosropaemocts W dopMsl 10 31 1 19 cyT, a kpaiinse AaThl BapLHPOBATH 0T
30 maa a0 30 uious.

Cpenmss ANUTENbHOCTS UEHTPAIBHOI (a3bl 33 LMPKYIA HOHHBIE SI0XH H3MEHANACh
or 61 (B anoxy 1929-1939 rr., korma HauGonpmyO NOBTOpAEMOCTL HMena Gopma C
(48 cyt) 1 W (43 cy1)) no 73 cyr 3a snoxy E (1949-1958 rr.), korna nosropaemocts E
¢dopmel cocraBnsana 44, a pecrpedaemocts C # W Gnila Moyt oaxMakoBoi (36, 34 cyt).

IpopomkurenmsnocTs TpeTheil Gasbl — «cnax neta», B CpeaHEM, 3a pacCMATpPHBac-
Ml iepHon H3MeHsack ot 27 cyT B anoxy C (1893-1905 rr) no 23 cyr kanoxe E (1969~
1980 rr.). B o1y snoxy ona 6bu1a # caMoii KopoTkoii — Bcero 3 ¢yt (s 1978 ). Jumnunof
(51-52 cyr) ona ssnanace B 1917, 1939, 1951 rr. B nepeom ciny4ae npeo6nanana W dop-
Ma UHDKYAALMH, BO BTOpoM citydae Bce 3 dopMbl HMeENH MOYTH OAHHAKOBYIO [TOBTOPSE:
MOCTB, a B TPETHEM CIIydae HAHOONLINYIO BCTPEUacMOCTs HMEIOT ase dopmul — C u W.
KopoTxoii (o013 10 S cyr) dasa cniap nera 6uuta B 1978, 1963, 1929 rr. Bee oHH ABNAUINCE
Tpexdasusimu TEWIBIMH, rocnioacTsoBata E dopma uupkynanuu, a neHTpanbsuas ¢an
6nina ATHHHOM.
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Creayet nog4epkHyTs (cM TaOa. 4), uto ¢ smoxu 1892-1905 rr. no smoxu 1940—
1948 rr netom B ToMcke rocnioacTBoBay ABE GOpMBI BHPKYAALHH — KPOTHAA U MEPH-
nnouansHas HauuHan ¢ anmoxu 1949-1958 rr. crana npeobmanars oaHa Gopma LUPKYIS-
UMM — BOCTOUMAR

Onoxa 1881-1892 rr pacnionarasnack Ha HUCXOJALIEH RCTBH BTOPOroO BCKOBOIO LIMK-
Na CoNHeyHoH aKTUBHOCTH, a 3noxa 1893—1905 rr. B nepHoA £ro MusHMYMa; 3foxH 1906~
1918 rr, 1919-1928 rr, 1929-1939 rr, 1940-1948 rr. npuxoAnAMCh Ha BOCXOLALLYIO
BETBb TPETHETO BEKOBOTO LMKIIA, MAKCHMYM ero oTMe4asca B 1958 r; snoxsu 1959-1968 rr,
1969-1980 rr, 1981-1991 I'T npHXOAWIHCH HB HHCXOAALLYIO BETBL TPETHCTO BEKOBOIO
unina OTCroAa BBITEKAET BBIBOA — B L PKYNALIMOHHBIE 3OXH, IPHXOAALIHECH Ha BOCXO-
JAULYHO BETBb CONUEUHON aKTHBHOCTH, NeToM Hall TOMCKOM rOCIOACTBYIOT WHPOTHAA U
MEPHAHOHANBHAA UMPKYNALHA Haunnan ¢ MakcHMyMa BEKOBOrO LHKIA COMHEYHOMN ak-
THBHOCTH W Ha BETBH €10 CHajaa, FOCHOACTBO MEPEXOAHT K OQHOM ~ BOCTOUHOH popMe
uspkynauus B anoxy 1940-1948 rr, pacnionaraiouryroca BOAH3H MaKCHMYMa TPETHETO
BEKOBOIO IIMKJIA CONHEYHOK AKTHBHOCTH, NIETHHE ce30Hb B ToMcKe ObUAH TONLKO TPEX-
(hasuble H C HOPMANLHBIM TEPMHUECKHM pexciMOM Ha nucxopsuieit BeT8H TPETHETO Be-
KOBOTO L{HKJIa TOBTOPAEMOCTD TEMBIE — CYXHE M XOJIOAHBIC — BAAXKHBIE TETHUE CE30HB!
Osu1a oaHHAKOBOH B 3noxH, pacnonaraolMecs ua BOCXoAA1EH BETBH TPETETO BCKORO-
IO UMKUTA, TEMWIBIX H CYXUX JIET GLU10 MEHbIIE, HEXENH XONOAHBIX v BnaxHbIX [lo-Baan-
MOMY, HAMETHBIUAACA TeHACHLHA B HOBTOPAEMOCTH Pa3HbIX NIETHHX CE30HOB COXPAHHT-
cA H Gyayuiem.

HsyucHue cTPYKTYphl 1€TA B ECTECTBEHMbIX FPaHHLaX U 33 Gonbigoi cpok Habnoae-
Hii (Gonee 100 neT), COBMECTHO € CONHEYHO# AKTHBHOCTLEO ¥ 0COOEHHOCTAMH LUPKYAA-
uun arMocdepsi (o noxaM LUPKYAALMIL), TO3BOMAAET CAETATh BLIBOA, UTO CTPYKTYpa
neta Haubosiee ycToHYHBA, B CPABHEHUH C APYTHMH CE30HAMH rofa, Tak Kak B 3T0 BpeMa
6onee phiCok paaxnalHOHUBLH Gananc

Jlurepatypa
1 ba#igan M X KoneBarus xnnmara KyctaHaiickoi ofnactd B XX croneruu J1 1| uapomereonssar, 1971 155¢

2 CnpanouHuk no knumary CCCP Bun 20 B b BO3ayxa, arMocgep ocaaxy, CHexXuni nokpos J1
TuapoMerconsral, 1969 331 ¢
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H.B. PyrkoBckasn

ATMOC®EPHBIE OCAJIKH 3A JETO H EIrO ®A3bl
110 HHPKYJISSHHOHHBIM 3110XAM U B CPEITHEM MHOT'OJIETHEM
BbIBOJE 10 CTAHHHUH TOMCK

KnnmaT OTHOCHTCA K YHCIY IT1aBHBIX €CTECTBEHHBIX DECYPCOB M0GOro pernona
OnTAMansHOE HCMONBL3ORAHHE KITHMATHYECKHX DECYPCOB BO MHOTOM 3aBHCHT OT CTefie
HM MX H3y4EHHOCTH. YacTO HX H3YatoT 32 KODOTKHE MPOMEXYTKH BpeMerH (rog, 5, 10,
15 ner u 1.0) EcTe Heo6XoquMOCTb NEPECMOTPETL KIIHMATHYECKHE PECYPCHI C Havana
Habmoaennit Ha cTanui TOMCK HE TONBKO B CPEAHEM 34 3TOT AJHTENBHBIH epHOA, HOH
N0 UAPKYAALHOHHBIM 31I0XaM C YYETOM BEKOBBIX LIMKJIOB CONMHEYHOH aKTHBHOCTH. Y06k
0XapaKTepH30BATh PECYPCHI BAATH, HEOOXOAHMO H3YUHTD He TOILKO arMOCdepHLIe Ocan
KH, HO H HCIIapPEHHE, HCHAPAEMOCTE H COOTHOIIEHHE TCIUIA H BIATH, BbIPAXKEHHOE aedu-
LUTOM BIAXKHOCTH.

AGconoTHas BAAXKHOCTh BO3YXa XapaKTEPH3YeT CTENEeHb HACKIRIEHHA BO3AYXa BO-
IIHBIMH TIapaMH, BblpaxkaeTcs B MO B nary Hauaia neta abcontoTHas BIOKHOCTD, B CPeR-
HEM 32 CYTKH, yCTOHYMBO nepexoauT 4epes 8 M6 3atem B Tomcke, B CpenHeM MHOTONET-
HEM BRIBOAE, 7 HIOHA OHA MepeXoOHT 4Yepes 10 M6, 9 nious — uepes 11 M6 u, Hakowet, 8
natry Hadana yeHTpaabHO# dasel — uepes 12 M6 Jlanee e€ poct Haer oveHs GhICTPO H,
HakoHewu, 10 Hions oHA NEPEXOTHT Yepes nocaeaAi npeaes — 15 M6.; AepKUTCA Ha 3TOM
ypoBre a0 7 aBrycTa (aanuars aessaTs CyTOK) B KoHue ueHTpansHoH dassl neTa abeo-
JIEOTHad BAAXKHOCTE MEPEXONUT Yepe3 13, a B koHue NeTa — uepes 10 M6.

OTtHocHTENbHAA BIAKHOCTD A03AyXa — 3TO OTHOIUCHHE, BLIDAKEHHOE B IPOLIEHTAX,
dakTHuecKo#f yIpyrocTH BOAAHOro Napa B atmocdepe K yNpyrocTH HAaChILICHHOIO BOAS-
HOrO 1apa NpH Toi e Temneparype. OHA 3HAUHTENLHO MEHAETCA B TEYCHHE CYTOK, Jle-
TOM HOYBIO H YTPOM OHa BapbHpyeT o1 70 no 90%; nanbonee nuska B 13 9 Ot navan
NIETA K €r0 KOHLY OHA yBeNHuHBaeTCs o1 47 no 62% [9].

JieHyuT BROKHOCTH — 3TO Pa3HOCTh MEXAY Hackimatonielt 1 GaKTH4eckoi ynpyro-
CTHIO BOASHOrO [apa MPH JAHHLIX TEMIIEPATYpe U aaBicHuH. JedHUNT anaxHOCTH BO3-
Iyxa Hanbonee senuk B Gasy yMEpEHHO POXJIAIHOTO JIeTa — B cpeanem 7,9 mb. B uenr-
pansHylo hasy, HMeroulyto HauGoee BBICOKHH TEMNEPATYPHBIH QOH, OH yMEHBLIACTC
1o 6,2 m6. [Tockonsky 31a $asa JHHHAA, OpOaHANH3UPYEM, KaK BEeAST ceGa neduuuT
BAKHOCTH BO34yxa. B Hauane ¢assl OH 3HAYMTENBHO HIKE 3HAYCHHI yMEpEHHO Npo-
XJIaAHOTO JieTa. B nepByIo A€Kany HIONS OH HMEET 3HAUCHHS CaMbIE BhICOKHE 3a dasy -
6nuskue x Gase ymepeHHO npoxiaaHoro nera. Co BTopoil gekams! HwoNA HauHHAETCA €0
HEYKIOHHOE NadeHHe B MocaeaH:00 NEHTany asrycTa aeHuMT BHOBS MOBBIIACTCA 10
4,5-4,8 M6. 3a dasy cnag nera senHuHHa qedHuMTA IOYTH B 1BA Pa3a HiDKE, 4EM B lieH
Tpanshyto dasy, — 3,2 M6. B konue dassl cnan nera (49 centnbpa) aeduuut B nocne-
HHIL pa3 OANMMAETCA HECKOAbKO Bblige — 10 4 MO.
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XapakTepHCTHKY OCafikOB Ha4HEM C aHANH3a HX N0 MECALAM 32 TEIUILLA HepHop | 32
roa. Lindpes, npupea&MHMBIE K OKA3ZAHMAM OCaJIKOMEpa, B3ATH! H3 JUIMMarnyeckoro cnpa-
pouska [9] (Tabn. 1).

Tabanuya l
Cpeance KoNu4ecTno oca,1kon (vd) Ho cranunn Tomck |5, 9}
Mecsurl 3a Ténawii nepuon 3aron
1V \ A% VIL vin X X
26 44 62 76 70 47 47 3N 517*
24 41 59 70 67 45 43 349 485%¢

* [lo naunnim Knumatwiaeckoro cpapoutnka [9);
** no Rannety K B J1 A B Memep (5]

Hamu ocanks paccMOTpeHbI 33 KaXABI rof 0 CTPYKTYPHBIM eAHHULAM JIETa H 3
JIETO B LiEOM B €CTECTBEHHBIX rpanHuax ¢ 1885 mo 1980 rr. 3a kaxasie cyTku (Tabm. 2),

Xapakrepuc I'mKa 0caKkoB NPOH3BENEHA 110 TPEM TPafautaM (HOpMa, BIIAXIIO, CYX0)
pH MOMOMNIH CPEAHETO KBAAPATHUECKOTO OTIIIOHEHMA (Tabn. 3).

Kak cnentyer n3 tabn. 1, ocanku 3a Témnsiit neproa coctasnaor 72% ot rogossix. 3a
TPH KaJieH/IApHbIX MECSNA A€Ta (MIOHSb, HIONb, aBT'YCT) OCAIKOB BEINanacT okono 60%, 1
3a caMelit BAAXHBIA MecAl HIONM — okono 37%. Ecim usyuats neTo B ecTecTacHHLIX rpa-
Hulax, 10 Ha nepeylo ¢pasy npuxoautcs 17, Ha ueHTPanbuy10 — 61 H Tpetbio — 22%.
Wrak, camoit cyxo#t ¢asoit apnactca nepeas UenTpansuas dasa nonyuaer Gonsige ocap-
KOB B TPH Pa3a, B CDaBHEHHH € NepBoH 3TO NOAOMMHTENbHAA YEPTa KNUMATA, IOCKONLKY
B LEHTpaNbHY10 a3y HabmonaeTca # 6oaee BLICOKHI TEPMHYECKHI PEXHM, YTO CNOCOB-
CTBYeET XOPOIlIEMY Da3BHTHIO H €CTECTREHHOMN, U KynsTypHoil pacTuteabHoctH. TpeTns
¢a3a nonysaet Ha 5% Gonbilie OCANKOB, B CPABHEHUH C MEPBOM. JTO B HOPMANLHLIE IO
YBAAKHEHHIO H CyXHe TPeTbH (a3nl XOpoIlo cKaxeTcA Ha YGopke ypoxkas. B H3bnITo1HO
BIANHbIE TPeTHA $a3sl nipH Y6opke 6ynyT HaGMORATECA 3HAMTeNbIIbIe IOTEPH YPOKAS.

H3MeH4HBOCTE OCAZKOB, Kak No ¢azaM, Tak H B LelloM 3a 1€To, 3Ha4uTelbHa Ocoboe
BHVMAHHE B CTaThe OYAET YAENATLCA aHOMATBHBIM CE30HaM — BIAKHBIM H CyXHM, IOCKOMb-
Ky IPH HEJIOCTATKE AIArH PACTCHHA He NONHOCTHIO HCMOAL3YIOT PECYPCHI TEIVIA M UTaHuUs,
a TIPH U3BLITKE BIIAMM PacTEHUA CTPRJAIOT OT HEJOCTATKa Bo3xyxa. CHauana ocaJku pac-
CMOTPHM [0 LIMPKYNALMOHHBIM 3M0XaM, a 33TCM 33 OTHeJIbHEIE NOBL. 3epHOBbiE 0COBEHHO
YYBCTBHTENbIIb K BAare B dasy BhiXo#a B TPyOky — HHave Malo Pa3sBMBACTCA KONOCHER
Tatoke KPUTHYECKHM TEPHOAOM 110 OTHOLICHHIO K RJIAre ARIAETCA LIBETEHHE H HATTHB 3epHa.

Iepaas nupkynannonnan snoxa (1893-1905 rr) nponomxureasHocTsio B 13 neT ¢
UHPKYTAUHOUHRIM HHAcKcoM C COBMA/acT C Ha4aoM TPETEro BEKOBOTO LHKIIA CONHEY~
HOH aKTHBHOCTH, NOCAEAYIOLIHE YETHIPE NPHXONATCA Ha BETab nogbema. LIMpKynaoH-
Has 3nioxa 1948-1958 rr. coBnagaeT ¢ MAKCHMYMOM TPETHETO BEKOBOTO LIMKIA CONHEY-
HO# aKTHBHOCTH, @ OCTaAbHble — HA HHCXOIALILYO BETBb 3TOro uukna [1]. Tekymas anoxa
(2000-2013 rT.) mpux0AUTCA Ha MUHHMYM YETBEPTOrO BEKOBOTO LIMKAA

HanGonbigee konu4ecTBO OCafAKOB 33 PACCMATPHBACMBIH EpHOK NPUXORHTCS Ha Ca-
MYIO KODOTKYIO (9 1€T) LMpKkyIALHOHHY10 dnoxy C+W (1940-1948 rr), xoTopas pacrnio-
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Tabnuya?

KoauuectBo ocauion 3a ieTo 1 €10 haint Mo WHpKyIBuHOnLIM Jnoxam lo cranuuy Tomck, MM

Havane VYuep Vmep Cnaa neta Hlero Hnnexc
H Kotey npoxaanuoe Ténnoe nevo cpeanee cpeanee INOXH fleTa
INOXH nero p oe ve n0oHB
(rofnt) no p Hoe HOe e Pyt-
M X Bait- Hoe 10e (ron) (ron) KOBCKOM
nany (1] MaKCHMankHOE (rox)
Heé (rom)
HHACKC
1893~ 47 135 54 236 w+C
1905 9 1898 53 1902 4 1899 124 1899
C 129 1902 212 1903 98 1896 329 1896
13 sier
1906— 40 125 39 204 W+C
1918 0 1909 53 1907 7 1910 114 1911
w+C 147 1097 243 1913 135 1917 348 1912
13 ner
1919- 4 136 46 223 w
1928 51923 46 1924 01922 130 1923
w 128 1924 239 1922 111 1919 323 1919
10 ner
1929- 32 108 86 226 E
1939 0 1937 0 1938 9 1935 139 1934
E 128 1938 187 1935 164 1939 322 1932
11 ner
1940- 62 168 58 287 Cc
1948 17 1941 97 1948 231946 204 1944
C+W 149 1946 304 1941 92 1948 357 1941
9 net
1949- 23 158 40 221 C
1958 12 1949 121 1957 0,0 1952 147 1952
E 94 1956 216 1954 114 1950 321 1956
10 net
1959~ 36 128 39 203 E+C
1968 5 1966 88 1963 12 1968 143 1963
C 59 1959 141 1966 82 1967 270 1960
10 met
1969~ 41 136 43 220 E
1980 20 1980 83 1969 31973 174 1977
E 1331974 206 1976 123 1970 314 1970
12 net
G + 0,6 +0,8 + 0,8 + 0,6

naranach Ma BOCXOIALIEH BETBH O1H3 MaKCHMYMa TPETHETO BEKOBOTO LIMKIa. B cpeame,
3a 3Ty 300Xy BEINagato 287 MM 0CafikoB 3a CYET MAKCHMANBLHOTO KOJMYECTBA HX KAK B
nepsy1o (62 MM), Tak 1 BO BTopyio (168 MM) dasbs. [To TepMuuecKoMy pExXHMY 310X
Or1na xononHo#A. MaKcHMANILHOE KONHYECTBO OCAAKOB 3a ieTo — 357 MM (1941 1) Toxe
Iafaet Ha 3Ty snoxy. Hauanocs neto B sTom roay 24 mas. [epsas dasa 6b11a kopoTxoii -
Beero 9 cyT, 3aTo ueHTpanbHan Amunack 8[ cyT, 3a ne€ unano 304 MM ocamxos. Tpetst
daza wawanacy 21 asrycra 1 3akonunnach 12 ceuratps Jlero amunocs 112 cyt Uupky-
AAUHOHHBIA UHAEKC 3TOrO NeTa Gt W+C, TepMuueckuii peskim B ipedenax Hopmb! 32
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TaGnuna3
CyMMBI 0C21KOB 34 jteTo # ero Qasm o cranunu Tomcer, mm

Dagn Jiete
YMepenuo Ywmepenno 1énnoe Cnan nera
fnpoxnantoe neto JIETO
40 147 54 241

snoxy 1940-1948 rr. 3a neto Gonbue 300 MM 0CaaKoB BHINANO B MATH rojax — 1941,
1945, 1946, 1947, Unpekc neta stux net 6611 W+C wiu C Hu ogHoro roga ¢ HegoGopom
0CafixoR He Obuo.

Camot cyxoii 65u1a 3n10xa 1959-1968 rr, umeBuas anury B 10 et u uupkysiupou-
At naeke E+C 3a Heé B cpepnem Boinano Beero 203 MM ocaakor DTa anoxa pacnona-
ranach Aa HUCXOAALICH RETRU TPETLEr0 BEKOBOrO LIHIUIA U TOXKe BOJIM3M IMOXK €ro Mak-
cumyMmB. B 31y an0xy Bee Tpu dassl 6eUti ¢ HepoGopom ocaakor (Tabn. 2)

Mensiue 200 MM ocaaxos 3a ieto 6sUI0 B YeThipEX roaax — 1961, 1963, 1966, 1968;
110 TEPMUYECKOMY PEKHMY GONBLUMHCTBO U3 Hux GbUIO B pepenax uopmut CameiM cy-
xum Get 1963 r, xoria Beinano 3a aeto acero 143 mv B 1963 r nero Hauanock, 0030HO
—23 man [lepBas daza anunace 15 eyt — Ao 7 uiona u Osuia cyxoit. Bropas, xots u Geuna
anunkoii ~ 77 ¢yT, Ho 38 He€ BbIMano Bcero 88 MM ocaakoB, TpeThs a3a KOpOTKad, 3a-
KoHumHach 27 aBrycTa; neTo 6u110 KOpOTKHM — Beero 97 cyt. B Tevenue atoro nerac E
¢opmoit uupkynnun 6610 46 cyT, ¢ C — 30 1 W — Bcero 21 cyT.

Onoxa 1949-1958 rr pacnonaragack Ha MaKCHMYME TPETHEFO BEKOROIO LIMKIA COM-
HeyHOH akTHRHOCTH, UMena E+C uHAekc HHPKYIAUMY K JNUnack gecats neT. B anoxy
BBINAZANO 32 JIETO, B CpeliHeM, 222 MM ocafkoB (3a nepayto ¢asy 23, 3a HEHTPATLHYIO
158 u 3a TpeThio 40 MM) Bocems neT ocaaku GuUM B Npeenax HOPMBL, Jra roga GUIH
cyxumu — 1952, 1957 rr Jleto 1952 r Hauanock 17 mad, nepBag v TpeTbs (asul GbUIH
KOPOTKUMM B CYXUMH, BTopas — odeHb AnuHHag (104 cyT) ¢ ocagkamu B 125 MM, neto
konuunoch 9 cenrabps B 1957 r nero nauanmock 29 Mast, KOHUMIOCH OYEHb MO3AHO —
17 centabps; anunock 112 cyt Tax ke kak 1 B 1952 r, nepBas u tpeTha $a3bl KOPOTKiE
" cyxde, Bropas — AnunHan (183 cyT) u ¢ Gonabwum HepoGopom ocaakos (122 mm). 3a
3n0xy GbL10 TpH TEMIRIX eTa (1952, 1953, 1955 rr), ocrankHbie Guiny B Ipeaenax HOP-
mbl BonbMHCTBO NeT snoxu GULM 10 CTPYKTYpe TpEXdasHile, Tonbko neto 1953 r sB-
nanock apyx¢asHeIM — BHIMAAAN0 yMepeHHO-npoxnagHoe nero. Jlero 1953 r 6euo ca-
MBIM TEMUILIM.

ITepran daza neTa 3a paccMaTpPUBAEMETil lepHoOy WMeNna HAaUbONbIIYIO CPEJHIONW CyM-
My ocagkos B 3n0Xy 1940-1948 rr. B apyrue rogwl 3Toit amoxu — 1945, 1946, 1947 .
oHa 6bL1a ToXKe BA2XKHOM HI-3a paHHEro Hayana u 6onuwoil AmuTensHocTH (4045 cyT).
HauGonee cyxo# neppas ¢asa, B cpesiHem, sBIATach B 300Xy 1949—1958 rr: — Bcero 23 Mm
B 31y 2moxy oHB Briffagana B 1953, 6s11a oueHb KOpoTKoii — B 1957 u KopoTkoii B 1954 .

UenrpansHan dasa UMeNR HAUMEHBIYIO CPEJHIO CyMMYy Oca/koB B anoxy E 1929-
1939 rr — scero 108 mm. B 1938 r 3a dasy suinano mcuswe 100 mm [To crpyxrype neto
3Toro rofja 6u110 ARyx¢asHbiM — 6€3 dasbl claa neTa — ¢ TEPMHYECKUM PEXKHMOM B Npe-
Aenax HopMal (rocnoacTRoRana E ¢popma nupkysfuum), okouHnaack oHo pauo — 25 aB-
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rycra Mensuie 100 MM ocaaxoB Bropas ¢asa umena ewd B 1972, 1983, 1924 v 1915 ¢
B 311t rogpt eToM rocnoacTeoBana oaua Gopma uupKymaumy B 1972 u 1983 rr. — oc.
TouHad, a B 1915, 1924 rr. — 3anaauas.

MakcumanbHas cymMma 0CaaKoB B TPETHIO (hasy, B CPEAHEM, OTMEYIanach B LIUAPKYNA
LHOHHYIO 310Xy 1929-1939 rr i cocTapmsna 87 Mm. Maxcumanbaas 3a oy rog (164 mu)
npuxoaunacs Ha 1939 . B anoxy 1929-1939 rr neto HayKHaA0Ck YacTO MO3MHO — B Nog-
nenHIoN NexTany Mad, a B 1930 r gaxe nepsoro KIOH; TPeThs (aza oka3anack AIKUHON,
nnpeo6ianana sananxas Gopma UMPKYIAUKH; YCIOBHA A7 yGODKM ypoxkas Ghutn Taxs-
Jbimu, 1 Gruto Muoro noteps. HauGonee xoporkofi i cyxodi 6uu1a TpeThs (asa B 3noxy
1959-1968 rr, xoraa B cpeaHem 3a a3y BeIano Beero 39 MM — MeHbLIE, 9eM B [1Ba paia,
B CpaBHEHHH ¢ 3m0xoi 1929-1939 rr.

IMpoananusupyem HauGolee KHTEPECHEIE CITyYan CYMM OCaIKOB 3a JIETO B OTAE/LHKE
ronsl HeeMoTps Ha To, uro paiiod ToMcKa — 3TO XOPOIIO YRIAKHEHHAS TEPPHTOPAL, 34
paccMmaTpuBaeMBbIi epHox GbUIH TP ClTyyast, kora Bee (asbl OKasbIBaAHCH CyXUMH D10
neto 1899, 1918, 1923 rr: B 1899 r: 3asieto Beimano 124,8 1918 . — 154,8 1923 r ~ 130 mu
B 3T roas! peako NPOMCXOAMITH apKTHYECKHE BTOPKEHUSA, NOCIIOACTBOBAN KOHTHHEHTA -
Kbl yMepeHHEI BO3AYX, KOTOPbIH (104 BNHAHUCM CyXO# H pa3orpeToil noacminaroweii no-
BEPXHOCTH TPaHCHOPMHPOBANICA B KOHTHHEHTANBHBIH TPOMWYECKHit BO3AYX

HeGnaronpuaTHo ANA pasBUTHA PAaCTHTENBHOCTH, KOTAA CyXoif ObIBaeT LeHTpanbaas
¢aza nera Hanpumep, ntero 1906 r. TTeppad ¢a3a B 37oM roxy Ge1na kopoTkoit (acero 19 cy),
3a He€ BbINano 31 MM, TpeThd (a3a BLITAAANA; JIETO KOHYMIIOCH 7 CEHTAGDA, U 3a Hero Bhina-
no Bcero 143 mm Llppkynauuonusii uamexc atoro nera C+W (¢ C — 47, W -~ 41, E -
19 cyt) Jlerom 1911 r. neppas ¢a3a mmmnack ¢ 31 Mast 10 8 HIOKA, NOTYHEHO BCEro 5 MM, 12
BTOPYIO ITHHHYIO BLINAIo 84,5 MM M 3a TPEThIO KOPOTKYIO (24 cyT) — 30 MM, 33 JIeTo B
uenom 113,5 mm UupkymaunoHHbIi nHaexe neta 6bu1 Toxe C+W (¢ C— 51, W -47nE-
10 eyx) Jleto 1983 r: ogeHr kopoTkas nepsas ¢asa, AnnuHAas — BTopas (80 cyT) ¢ ocaakamm
B 107 MM 1 KopoTKas TpeTeA — 14 cyT ¢ ocamxamu B 10 MM, Beero 3a siero— 117 mm Tocnog-
creoBana E ¢popma nmpkynaumu (48 cyr) B 1931 r 3a sropyto anuuryio ¢asy (80 cyr) su-
nago Tolbko 54 MM u 3a jieto 101,7 mm; rocnoacTeoBana W dopma LUMPKYAALHH — C Helt
66u10 56 cyT B 1966 1. onATe KOpOTRME NepBad U TpeThA (asbl, AnMHKas Bropad (87 cyr)c
ocaaxami 140 mm; rocnoacTeosana E gopma (63 cyr) Muorna cyxme setHie ce30HH M-
ryr OwrTh ABa roga noppsand. 1899-1900, 1917-1918 rr. Tpu rona nomps cyxue NeTHHe
CE30HbI 32 PACCMATPHBAEMbIH NMEPHOA OTMEYAIMCH TONIBKO OAMH pas — 1981-1982-1983 m
focneanee neto 6u110 KOPOTHKMM — acero 94 eyt HauGonee 9acTo cyxoif GrBaeT nepsas
¢asza (1888, 1898, 1916, 1931, 1935, 1937, 1951, 1965, 1966 rr.), n03TOMY HEOGXOMAMO
[POBOJHTL CHEr03ajepIKaHue

Bee Tpu ¢a3sr neta Buaxubie (1891, 1897, 1903, 1947, 1970 rr.) 6uiBator waile, B
CpaBHEeHHH ¢ cyXuMu. PacemoTpum kaviaetif roz.

Bnaxcupre Bce Tpu aser oMeyanucs B 1891 r Jleto nauanocs 5 uious; neppas pasa
6buTa anuHHOM — 27 CyT; HeATpanbHas (asa Hadanachk 2 KIONS, AAUIAcCh 43 CyT, KOHuH-
nacs — 13 aBrycra, TpeTha ~Beero 23 cyr, Konywnacs 5 ceHratpa. 3a nepByio ¢asy BHI-
310 92 MM, 3a Bropyio — 187 MM, 3a TpeTsio — 64 MM, B LiesIoM 3a J1eTO — 343 MM OCafkoB
- Gonblue, B cpaBHEHUHK CO cpeaHcii MEoroneTHeli BeMHUKHOM, Ha 102 MM.
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1897 r. — 3TO NETO MPHXOAMAOCH HA UEHTPaAbHYIO YaCTh UMPKYIALMOHHO# 3noxu C
(1892-1905 rr). Hawanock oHo 2 mions, nepsas ¢asa anunach BCero MATH CYTOK; BTOpas
¢ 7wons o 11 aBrycrs (66 cyt) u# Tpersa — no 30 aBrycra— 19 cyT. B 370 neto mpeobna-
nana W ¢opMa uspkynsumH, ¢ Hel 66010 54 cyT, ¢ C — 24, ¢ E Beero 12. [1o ctpykType
oHO GbiNO TpexdasanM, [0 TEPMHIECKOMY PEXKHMY — HOPMaNbHEIM. 32 mepByio (asy
BHITANO 74, 32 BTOpYIo 131 1 TpeThio — 89 MM ocaaxoB

B 1903 r Bce TpH ¢asbl Toxe GbUTH BlaxwsMH. Havanock nero 18 man, nepsas dasa
anumack 36 cyT, OKOHYHNACh OHA TONbKO 23 HIOHA; HeHTpanbHad (a3a KOpoTkad — BCEro
52 ey, 3akoRwIach — 3 aBrycra. B obmem, neto anunock 117 cyr (koHuunock 11 cents6-
pa) 3a nepsyro ¢asy Buimano 51 MM, 3a BTopyio ~ 212 MM H 3a TpeTb10 — 62 MM OCaKOB

Bee Tpu ¢asbl neta GLUIR BraxHbiMu B 1947 . D10 neto Havanock pano (17 mas),
nepeas ¢asa AnANack 49 cyT, 3a Heé BHnano 115 MM ocaaxop; sropas ¢asa wasamach
o310 — 29 HioHs, 6rUIa kopoTKoi (48 cyT), 33 Heé BEIMano 165 MM; TpeThs HauBaach
15 aBrycTa, annnack 10 31 aprycra —scero 16 cyt, 3a Ae€ prmano 70 mm Bee 1pu dop-
Mb! UMPKyISUMH GLUTH PasBUTHI IOYTH OAMHAAX0BO [0 cTpyKType 1eTo Ghuro Tpéxdas-
HLIM, 110 TEPMIIECKOMY PEXKHMY — YMEDEHHBIM.

Bce Tpy ¢a3bl GbUIH BIaXHBIMA Takoke 4 B 1970 r. Oto neto wawanocs pauo (17 Mas).
3a nepeyto ¢asy, Anuua kotopoit 6pma 30 cyT, Brmano 65 MM ocaakoB Bropas ¢aza
Hauanack 16 HoHs, SBRANACH KOPOTKOM — 51 ¢yT — U 3aKOH4HNACh Pauo; 3a Hee BHINANO0
126 MM TpeTbs dasa 3aKoHIANACE PAHO — 14 ceHTAGPa, ymnack 40 cyT, 3a ueé Bhinaio
126 MM {10 TepMHEYECKOMY PEKHMY JIETO GbLIO XOJOAHBIM, peobnanana E ¢opma unp-
KynsumH (¢ eii 66010 71 €yT).

WTaK, TETHAE Ce30HbI C TPEMS BIIAXKHLIMH (A3aMy OTIIHHAOTCA CASTYIOIMMH ocobeH-
HOCTAMM: BCE OHM TPEX(asHBIE, C KOPOTKHMH KaK UEHTPBILUbIMH ()a3aMu, TAK H JETHHMH
Ce30HAMH B LIEIOM, 9aCTO XONOAHbIE; OCOOEHAO XapaKTepHK! oRH Ais anox C 1 C+W.

Bce anoMabHEIC CE30HEI 110 0¢a/1kaM (Kak CyxHe, Tak H Biaxuble) Gonbileii 4acThio
GLiBalOT KOPOTKMMHY, ¢ NpeoBanauaeM Kakoi-To 0AHOH GOPMBI LMPKYAALMHU.
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I.I". XKypasnes

NPOCTPAHCTBEHHO-BPEMEHHGIE H3MEHEHHSA
COCTABJISIIOINUX NOJIENA KOHIEHTPAIIMHA NPUMECH
B ATMOC®EPE r. TOMCKA

[ BEIABIENHS NIPOCTPAHCTBEHA O/ OBIIHOCTH H3MEHERNA COCTABILIIOMIHX BPEMen-
HbIX PANOB KOHUEHTPAUMH 3arpA3HUTENeH, a, CEAOBATENHHO, K MPHIMH, KOTOpbie Hx
(OPMHDYIOT, BOCIIONb3YEMCA METOAOM PasTOXeHI MoNell TPeHaOB Ha OPTOTOMaNEHLE
cocrasinoiie TpammupmonHEIH cnoco ompeAeiieANA B3aHMOCBA3N MeXAy nepeMes-
HBIMH, KOTOPYIO TaiOKe HA3hIBAIOT CTPYKTYPO# 3aBHCHMOCTH, 3aKIIOYAeTCA B ONpefere-
HHK KOBapHaUMii, 9T0 SKBHBANEHTHO NONY4EHHIO ANCIIEPCHH K KOPPemAUMiT MEXLY He-
XOAMBIMH NepeMeRABIMY (B AAHHOM ClTy4ae B Ka4eCTBe NepeMeHHbIX BRICTYTIAIOT 3Hade-
HHA COCTaBIAIOMIHX BPEMEHHBIX PSAOB KORUEHTPALHMH 3arPASHATENIEH B PAITHYHEX Tk
Kax ropoaa Q,). Onuaxo B HEKOTOPBIX cyuasx ynoGHee HaiTH smHelinsle KOMEHHAH

Y,...., Y, nepemennsix Ql,,,__,QP (m < p ), N0 KOTOPHLIM MOMKHO ITOJIYUHTE CTPYKTYPY

33BHCHMOCTH MEXLY (), ...., 0, .

CyTb M€TOAA COCTONT B TOM, YTO HAaxOHATCA TaKHe JIMHelHble KOMOKHAMY HCXoL:
HBIX NlepeMeRAbIX

K=£lalj Qj:-‘-yyp=gapj J? (l)
j= =

YTO KOBapHalKK MeXY HOBEIMH NEPEMEHHBIMU (KOMIOHEHTaMH) PABHB! HYIIIO, T€. HO-
BRLI€ epeMeHHEIe He KOPPePOBaHE! MeXy c060i:

cov(Y; ¥,)=0, i,j=1, .,p,i#], o
JHCOEPCHH KOMIOHEHT DAt KHPOBaHKI, ANCHEPCUA NPeRBIAYUIeH KOMIOMEHTH! BCEIAA
Gonblie WIK paBHA AMCTIEPCUH IOCTERYIOUIEH"

V)2V (Y,)2. V(Y,). ®
Cymma nucnepenit koMnonedt (o6ulas AUCIEPCHA) paBHa CyMMe AHUCTIEPCHIT mepe:

MEHHBIX'
gwm=gd. @

Taxum 06pazom, monyyaeTcs CKaToe ONUCAHHE CTPYKTYpbI 3aBHCHMOCTH, HECYIEE
MOYTH BCKO NUGOPMALHIO, KOTOPAs CONEPIKMTCA B HCXONHBIX MepeMeHHBIX. ITOT METOl
HOCHT Ha3RaHMe METOAA AHANN3A [M2BHEIX KOMIOHeHT [1-7)]
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Jing nomygenns nuuefiupix koMbuAanuii (1) Heo6X0aHMO onNpeneNATL KOO PHUMEH-
Thl 4, ; , A€ k — HOMEP KOMIIOHEHTBL, j — HOMEP MepeMeHHo. YTo6ul onpeaeanTs K03¢-
¢urmenTe, He06X0NHUMO HMETE KOBAPHALMOHHYO MATPHLY HCXOAHBIX IEPEMEHHEIX V;; ,
onnaxo ynoGHee nepex MONyYeANeM V, MCXOJHbIC MEpEMEHHRLIE UEATPHPOBaTh. Torna
AHAarOHaNbHLIE MEMEHTH! V), GyAYT IPEACTaBISTL COGOi AUCIIEPCHH NIEPEMERHABIX 0‘; =

vy . [lpu aTom Qj B BoipaxerHy (1) GyayT ABNATLCA OTKAOHEHUAMH OT CBOMX cpeauux
3HaqyeAnit

. . 2 .
[lpu usecTHOM KOBapHauMoHUOH matpuue Oy U JNMHEHHOM mpeo6pasoBaHuu

Yh=a, Q+..+a, Q,,, TpebyeTcA HalTH TaKHe &y;,..,d;, , YTOOm Benu4yuua

2 .
V(n)= iiaﬂ- 3; O; Owuta MaKcHMalbHON OpH i a,zj =1 3710 o6ecneynBaet

i=l 4=l j=l

EAMHCTBEHHOCTS peileRns Pemeuve a, = (q,,, ,,,a'p) HA3bIBAETCA COGCTBCHHBIM BCK-

TOPOM U COOTBETCTBYSCT MaKCHMAJILHOMY COGCTBEHHOMY 3HAYCHHIO MATPHLbI 0‘,.2}. . 310

cobCcTBemHOE 3HaueHHE PaBHO AHCmepCHH p(yy. Jluueitnad komGmHauns
1
Y, =a, g +...+a,, O, HaseiBaeTCd nepBoii MaBHON KOMNOHEHTOR MEPeMEHHRIX

0, ...0, Oua o6bacuser 100 V(Y,)/V npouenror o6meit aucnepcum. flo amano-
TUH ONpEReNsioTC COGCTBEIIHbIE BeKTOPH! K COGCTBEHHOE 3HaYeHUe BTOPON rIaBHOI
KOMIIOHEHTHI H T &

Maxwo mpeobpasopath cAcTeMy (1) Tak, 4TOOmI KaiKas M3 HCXOAHBIX NePEMEHHBIX
6511a BrIpakeHa Kak NMHedHak koMOHHANHMA MIaBHBIX KOMIOHEHT. DTO npeoGpasoBanie
3anuckiBaeTCA B BUAE crenyiomeit Gopmyin

Ql = iaﬂ Yj’" - Qp=iajp Y/ (5)
J=1 j=1
CBA3b MRy HCXOIHBIMH TEPEMEHABIMH U ITaBHBIMM KOMIIOHEHTaMH MOXKHO OfIpe-
IENNTE TPAAHUHOHHBIM METOAOM, PacCYHTAB KO3 HIIMERT KOPPEILILIM, UK BOCTIONb-
30BaTbCA HOPMyIIOH-

corr(Q, ¥,y =[a, (V(Y)1/ o] )

YyHThIBasA HEKOPPETHPOBaHAOCTH KOMIOHEHT, MOXKHO PAcCYUTATh JOJIIO AXCTIEpPCHH
i-0i nepeMenHOM, BHIPAXEHHON /71 KOMIIOHEHTaMA:
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m

Srary

j= _r.2 2 2

_—62— =[a, V(YD) +....+a, V(Y,)]/ 0. U]

i
ITpuMeHeHHe OMHCAHHONO METOAA OfpenensIeTcs:
1) Heo6X0aUMOCTHIO HATIAAHOTO IPEICTABIICHNA (BU3YaTH3aMH) TaHHEIX;
2) ynpoieHHeM HHTEPNPETALMH I0JTyYeHHbIX CTATUCTHIECKUX BRIBOLIOB;
3) Heo6X0ANMOCTEIO IOCTPOCHI HEPAPXMIECKOH KN1acCHHKALMH NepPEMERHbIX, K-
TOPYIO He Beeraa MOKHO MPHMEKHHTL K HCXOIHBIM JaHHLIM

Ecnu nns noucka petenns O, = (ay,,-.., 4, P) KCHOJIb30BaNach KOPpeNAUHONHas
MaTpHua, TOCKA BLIpaXKeHuUe (6) NepenuileTcs B BUIE.

r,, =corr [a,,V(Y})] ®
W3 (8) ceayer 4TO KOPPENALUA MEXKIY IMABHLIMK KOMIIOHEHTAMH H YPOBHAMH 34r-
PA3HEHMS B Pa3IMYHEIX MYyHKTaX ropoja ONpPeNeNseTca cOOCTBEHHEIM 3HauenneM j-oi

KOMIIOHEHTb! H KO3 uLMenTaMK 4, , . YIHTEIBAA, 9TO BETHIHHA V(Y]) ZUst BCEX MYH-

KTOB rOpOAa OJKHAKOBA, 3KadeHHe 7, ; GyneT onpenensTscs BeUMMHON 1§ 3HAKOM 4, ),

Marepranom Asis NCCIeA0BaHA IHOCITY)KHIH NaHHEIe HAGMonennii 3a KOHLEeHTPBLH-
it AOKCU/A a30Ta, ABYOKUCH CEPhl, YTapPHOTO ra3a i NbLIH (OCHOBKBIX KHTPEAHERTOB)D
r Tomcke 3a meprog ¢ 1981 mo 2000 rr. B wethipex nywirax: rur. Jleunsa (TTH3-2),
yi. Tepuena (ITH3-5), np. Mupa (ITH3-7) u 3aBox WaMepHTeNBHOM annapeTyp
(TTH3-11). Jausble GLuIN npegocTapne sl TOMCKHM HEHTPOM 110 THAPOMETEOPOSIOTHH Kk
MOHMTOPHHIY 3arpsa3HeHns oKpyxamowei npupoguoi cpear (LIFMM)

PaccMorpnM CBA3b MeXAY BHYTPHIOLOBOH COCTABIAIOWEH KOHUEHTPALMH OKCHIA
yIiepona 1o TEPpHTOPHH ropoia ¥ IIaBHBIMK KOMIIOHEHTaMH, PeaynsTarst pecyeroa
npuBeneHH B Tabi1. 1 AHanOrHSHble Pe3YNILTATH TOMYYeHs! IS APYTHX BPEMEHHBIX 0
CTaBNAOWMX H AJIS JPYTHX HHIPEAUEHTOR,

W3 ayanusa Tabn. 1 BeITekaeT, yTo TONBLKO NepBad KOMIIOHENTa MMeeT HanGosblme
10 abcomoTHOH BenpuHHe K03 UUNEHTh! KOPPEISUHH, KpOME 3TOro, OHa MMEET # O

HaKOBhI€ 3HAKH JLIA BCeX MyHKToB. M3 aroro ciemyer, uTo koddduumenTsl 4;,; Tawke
HMeIoT ONNHAKOBEIH 3HaK. Jing Apyrux koMooueHT k0a¢dinueHTs! a, ; B 3aBHCHMOCTH
OT MyHKTa OTANYALOTCA He TONILKO BeTHIHHOM, HO 1 3iakoM. OTciona ciienyeT BbIBOJL, 4T
nepBas IIaBIai KOMIIOHEHTA ONpENENseT CHHXPOUHbIE KONEOaHUs KOHIEeUTpPIMH 3ar

pA3HMTeNelt o TeppuTopHK ropoaa IIpH 3ToM BenmnuHUY 3THX KoleGaRMit MOXHO ol¢-
HWUTB N0 popmyne

Qf =a;, Y =r, JV(Y) Y, 6
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Jlpyrue rasHEle KOMITOHEHTH OTBETCTBEHHEI 33 JIOKANbHHE H3MEHCHUA KOHIIEHTpa-
LM B KX AOM KOHKPETHOM NyHKTe.

B tabn 2-4 npuseaeHs! k03QOHUHEHTHI KOPPEAIMH MEXAY NEPBOM MABHOIL KOM-
MOHEHTOH H PA3IIHYHLIMK COCTAB/LAIONIHMH BDEMEHHBIX PALOB 3arPA3HEHHS 110 TEPPUTO-

Ta6nuua |
Koo Thi KOpP MeKay BHYTPHIoaosoit cocras i TPALUHM yraep
B PasIAYHLIX AYHKTAX FOPOAA W [1ABHAIMH KOMNOHENTAMH
IIynkr Homep koMnonex T
1 2 3 4

TIH3 2 0,947 -0,011 -0 268 0,177

ITH3-5 0.906 0375 0199 6,010

TIH3 7 0,910 0319 0,264 0,032

TIH3 11 0,961 0,039 ~0172 0,214

pHY TOPOAR, a TaKKe COGCTBEHHBIC 3HAYEHHS [IEPBOL IMaBHON KOMIIOHEHTEI JUIS Pa3HAIX
sarpssHETeNel KBanpare! ko3 QHIMEHTOB KOPPEANHY, IPUBEACHHE B Tabn 2-4, npea-
CTaBIFIOT COGOM AOMIO BKAaJa CHHXPOHHBIX H3MEHEHMIi B HCIEPCHIO KaXA0H COCTan-
JMoEli B pasnuYHbIX IyHKTaX ropoga

Tabnuua 2

Koo TEl KOPP Mexny nepsoit it Toit 1 BMYTPHronosoii cocTaBmIONICH ANA
PA3NHYHEIX 3aTPRIHKTEN I HO TEPPHTOPHH ropona, a Takke co6eT; e (7)) psoit
TNaBHOMH KOMIOHCHTDI
3arpa3ndTenn
Cco NO, SO, neutb
'V(Y) 0,931 0,688 0.926 0,837
1

TiH3-2 0,947 0,639 0,944 0,906

I1113-5 0,906 0,669 0,893 0,860

IIH3-7 0,910 0,784 0.920 0,671

TH3-11 0,961 0,903 0947 0,888
Ta6bnuua 3

Koapo Thi KOpp MENAY NepBoii I it Toit v BHYTP uHoii cocr i
ANA PA3THHMBIX JATPRIHHMTENEH N0 TePPHTOPHH ropoaa, a TaKke cobier [ [V(}',) ) nepsoii
[NaBHOR KOMNOHEHTHI
3arpaidnTens
co NO, S0, LTS
V() 0623 0,592 0,746 0,630
I

TIH3-2 0.664 0,592 0,676 0,619

TH3-5 0,604 0,510 0,770 0,740

11113 7 0595 0,654 0,747 0,650

TH3 11 0,625 0,606 0,791 0,711
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Tabnueuad
Koadd THt KOpp Mexay nepsoit i TOit W BHYTPHCYTOUHOil cocTRBARION(EH
RN9 PA3THMUBIX ISTPSIHTeNE] N0 TEPPUTOPHU FopoOns, @ TaKxke cobeTBenHble 3 ( V(1)) ) nepsol
TIABHOH KOMHOHENTEI

3arpasunreny

co NO:2 So, M:UTs
0371 0,555

7(Y) 0,609 0,549 5
1H3-2 0,648 0,538 0,705 0514
IIH3-5 0,532 0,468 0,396 0,598
IIH3-7 0,614 0,609 0,435 0,633
TH3-11 0,635 0,572 0,680 0,454

Co6cTBeHHBIE 3HaYeHMS V(Y) NepBoif IMaBHOH KOMITOHEHTH MOXHO HHTEpIpeTH-

POBAThH KaK 0CPEAHEHHYIO 110 TEPPHTOPHHM ropoAa AONIO BIIAAA CHHXPOHHBIX H3MEHEHHUI
B U3MEHYHBOCTb COCTABNAIOIIMX BPEeMEHHBIX PsinoB Jins yno6Gersa aHanu3a B Tabi, 2-4
NpHBENCH KBAaAPATHBIHA KOPEHb K3 coGeTBenHbIX 3HadeHHi [Ipu 3TOM nosensercs Bo3-
MOXHOCTb CPaBHEHHS K03(HIHENTOR KOPPENAUMH AN KOHKPETHBIX MYHKTOB H KOHK-
PETHLIX 3arpA3KNKTENeil ¢ HEKOTOPLIM CPEJIHHM YPOBHEM IO rOpoOay.

XapaxTtepHo# 0COGEHHOCTLIO 1M BCEX 3arPA3HHTENCH SBNACTCA yBeMMueHHE CHHX-
POHHOCTH H3IMEHEHHH N0 Mepe yBETHYEHHS BpeMeHHOro MacTaba cocrasnaomeil Han-
Gonbuell CBA3HOCTBIO 10 TEPPHTOPHH ropoaa 06/1aKakOT MOJIA OKCHAA YTIIEPOAA, JUOKCH-
[ia CEPHI H NLUIH, 33 HCKNI0UYeHHeM H3MeHeHHA KOHueHTpauuH nbuy Ha ITH3-7, uro mox-
1O OOBACHHUTEL BIIMAHKEM MECTHLIX 0COGEHHOCTei.

Bombmias cBA3HOCTL MEXAY MEPBBIMHK KOMITOMEHTAMH W NOSMH KOHUEHTPALIHH 3ar-
PSA3HHATENEH 10 TEPPHTOPHHM ropoAa, 0cOGEHHO WIS COCTARNAIOUIHX GONbIGKX RpEMEH-
HBIX MacITa60B, yKasbiraeT Ha GOPMUPOBaHUE CTPYKTYPHOMN 3aBHCHMOCTH 3aTPAIHHTE-
neit armocepsl . TOMCKA 1 BO3MOMKHOCTD IPOTH03a COCTABIAIOMIHX 3arpA3HEHHs, 3aa-
9CHHA KOIDDHUNEHTOB KOPPENAUHH YKA3BIBAIOT NPEAENbHBIA YPOBEHb HAAEKHOCTH, KO-
TOPBI MOITIK GBI HMETb NPOTHO3EI COCTARNSIONIMX KOHUEHTPALHH 110 FOPOLY B LEIOM.

Jluteparypa
L Adndn A, Aiisen C Cratuctuuecknit anaans Iloaxos ¢ ucnonssosanues IBM M Mup, 1982 488 c.
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1982 216¢
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ponoras JI Tugp
1989 232 ¢
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7 Ynanosa EC, 3a6ennu EH Metonu xopp 0 W perp 0 aHaNH3a B Arp POROTHH

JT Tunapomereonsnart, 1990 208 ¢

90



HL.A. Koucena

CBA3b F'PO30AKTHUBHOCTH 'OPHOT'O ANTASA
C EOMATHUTHbBIM IOJIEM, CEACMUYHOCTBIO
R YETHOCTBHIO CONTHEYHOI'O LIUKJIA

B paboTe u3naraioTca pe3ynbTarsl, KMEIOMIKE OTYET/IHE OE IKOJIOrHYeCKoe SHayeHHe.
Tp030B0# NPOUECE B HALIKX HCCTIEAOBAHUAX PACCMATPUBACTCA BO BpEMEHH B PaMKaX B3a-
uMozeiicTRUA 060II09eK 3eMNH, B KIIIOYE COBPCMENHDIX MOXXOKOB H3Y4EHHS I'PO3, BbIsB-
NETCS POJIb IIPOLECCOB BEPTHKAIBHONO MeXreocdepHoro 3Hepronepetoxa [6, 18], Pas-
pabaTniBas cxemy H3yueHHs [OBefieHHs rPo3 BO RpEMEHH Ka TeppaTopuH [opHoro An-
Tas, Mbl YYUTBIBAIK TAIOKe HaJIMYHe BPEMEHHBIX PAKOB AAHHLIX W APYTHX MpoUEccoB
reonoro-reogusnyeckoit cpeast. CornacHo umeroupmea xaHHeM {9, 131, Ha rposoak-
THMBHOCTD BIIMAIOT MATHUTHBIC, CefiCMUYECKUe M COMHEYHO-3eMHBle MOCIICAOBATEIBHOCH
TH OPOUECCOB ITO NpHBIIEYEHHE AOMONHUTENbHOI HHGOPMALHK O COCTOSHIHU TeOIOro-
reohM3HIECKOR CPefH NMPH3BAHO A1 TOro, YToGH Gojee ASTANBHO K I1yGOKO M3YYHTh
TPO30aKTHRHOCTL TEPPHTOPHH U, B KOHEUHOM HTOTE, BRIPaboTarh PAA IPaKTHYECKUX pe-
KOMEHAAUME [ CHIDKEHHA NOPaXKaioyX Bo3xeCTBHIL co cTopoHsl rpo3. [Tockonsky
BOMPOCH! IPOTHO3HPOBAHHA IPO3ORbIX JIET K TeppuTOpHii B FopHoM AnTae cTaBiTCA Bep-
BBblE, TO paspaboTaHHad HAMK CXeMa [IPeACKA3aHNA NPeacTasitercs 3HaquMoi. Oua npu-
BOJMTCH Ha puc. 1

Hsyyenue noBepeHs IPo3 MEI MPOROAMM RO BpeMeHH, CONOCTaRIAA KoneGanue BCTpe-
4aeMOCTH COGRITHH ¢ ;AHHBIMKM TCOMArHHTHBIX BapHanuii, T0Kanu3aunuy 3eMeTpsaceHni
Ha AAHHOH TeppuTOPHH BCKpbiBacMble CBA3M K 3aKOHOMEPHOCTH HOCAT IIOHCKOBBIH Xa-
paxTep, u TpebyeTca MOCTOAHHAA NMPABKA NOTYIEHHBIX PE3yIETaTOB MO MEPE HAKOIEHUA
nony4eHHo# MHGOPMauMt ITH 3aKOHOMEPHOCTH, KAK ¥ APYrHe MOKa3aTenH cOCTOTHHUA
reonoro-reoU3HIE CKoi CPCABL, IOABEPratoTCA 3HAYUTEILHOM MOXUHKAIIMH B CBA3M C
NeproAU3aLHeil PErMOHANBHEIX IPHPOAHBIX IPOUECCOB H CO CKOPOCTHBIMM H3MEHEHHA~
va wimmara 3emiu {17] Tem ne meHee, rpo30aKTHBHOCTD, KaK HauGolice YyBCTBHTEIb-
HbIil 1 NOABMKHBIIE TADAMETP COCTOAHUA A3POHOMKYECKUX MPOLECCOB H PErMOHANBHOTO
KnuMara {16], oro6paxaeT HanpaBaeHHOCTS, BAPHALMH K KHTEHCHBHOCTD HE TONBKO Ipo-
30BbIX MPOLIECCOR, HO H APYTHX NMOTNOAHBIX COCTOAHMWI U COOBITHIA,

BepoATHOCTH ROSHHKHOBEHHA HEOORIYHBIX TPO3 M XapaKTepa OCA/IKOB PAcTeT, KaK pac-
TeT ¥ 06NIas HEYCTOHYHBOCTD KIMMATHYeCKoi MatlMHEL {10 Mepe BRIACHEHHS OOIIHX mpH-
HHH KIMMATHYECKUX nepemeH Rce Goliee TRepAO YCTaHABIMRAETCS PEIualomas poib Conl-
HEYHO-3eMHBIX B3aUMOCBA3eH B CHCTEME JIOKAMBHbIX H IMoGansHbix GHocdepHbix mpouec-
o8 [17,20, 21]. C yueTom 3Tux HanpaBienuii HCCIEAOBAHMA MBI MAKCHMAIIbH Oe BHBMaHHe
YASTWIH BOTIPOCY COMIEYHO aKTHBHOCTH NMPH M3ydeHnu rpo3 fopHoro Anras

Ponb sHeproemxux NpoueccoB B reooro-reou3ndeckoii cpese CTaHOBUTCA rocnon-
cTBylomeit MMeHHO ¢ 3THX mO3HLMIL paciliMpeHHs MTOHUMAHNA NPHYHH FPO30BBIX MPO-
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O6lree $ueno rpos

TeomarunTune Tennodrsmacckue CeiicMAveckas

MHACKCH nauHse o6craoBka
CBa3b TPO3 ¢ MATHUTHEIM Caass rpoa Ceass rpo3 ¢

nenem © CONHELIMH IEMNETPACEHHAMH
MHH, W MaKC
CaA36 TPO3 € YETHOCTHIO Caazs rpo3 ¢ conueumbm
ConuesHOro uuKAa MEpHAHAHOM
Iporuosusie p <+
Puc 1. Cxema nonyueHun apor AX p A N0 pexuMy rpo3oax Topaoro Anras

HECCOB ¥ pacCMaTpHBAETCA CBA3L rpo3 lopuoro Airras ¢ akTHBHOCTHIO Conmma B vacr-
HOCTH, B CBA3H C OTHETIHBOH IeJINOYyBCTBHTENEHOCTRIO TEPPUTOPHH [2, 7], NpencTasis-
ercst Baxxeiod 3anaya 10 06HapyKeHHIO pearnpoBaHis IPp03 Ha HHBEPCHIO 3HaKa COMHeY-
HBIX TIATEY NIPH NEPEXose OT IMKJIa K HHKITY. Baxken BOnpoc mpoX3BONHTENLHOCTH IPo3
YETHBIMA H HEYEeTHHIMM LHMIUIAMH, a TAKoKe BHIABJIEHHA (TPO30AKTHBHOrO» CONHEYHON
mepuanana. H3aydense noBeeHys rpo3 B AUTEPBaNax COMHETHBIX HKJIOB U PEACTABNS-
et coGoii pemeHyle OCHOBHOM 3aJa4H — pacrpeaeIeuHe rpo3 Bo BpeMeHH.

I'po3sl, Kak OAHO U3 NPOABIEHUI aTMOCEPHOro 3NEKTPHYECTBA, AOMKHEI GBITH TyB-
CTBHTEJILHEI K IOPOTOBLIM 3HAYEHIIM BO3MYIIEHHA TeoMarHiTHOro nons. OcoGenHo I,
Kak 1paBuiIo, NPOSBIAETCA B PErMOHax co cneuHPHuecKUMH reonoro-reou3ueckumy
yCNnoBHAMH. BriepBbie Taiyro Koppessiuuio 0GHapYXIIM 1S TOPHAAONPOK3BOAALIHX IPo3
CIIIA B cepenmne 90-x rT. [7]. Beuto o6Hapyxeso, YTO NpH 3HadeHisax oGmerIaseTap:
Horo nuaexca C9 = 6 npoucxomut okosno 80% TopHano Beicokux xnaccos F > 3.

Hayuenne cBs3K NOPOroBaIX 3HaYEHHMH (110 TeM WK HHEIM HHIEKCaM) "eOMATRUTHO-
IO NONA ¢ FPO30AaKTHBHOCTLIO TOPHOro AJiTas 61110 3aTPyAUEHO TeM, YTO HET HaZeKHoi
knaccudUKanmy rpo3 no UBTeHCHBHOCTH [lodToMy, uTO6HI H3bexKaTe BOIMONKHBLIX 10-
Tepb WHQOpMALKK, B PACUET IIPHHIMAETCS BeCh MACCHB RAHHEIX 10 BCEil TEpPHTOPHH
Ilns yBenudeHUst HANEKHOCTH HCKOMOH 3aBICUMOCTH GLUIK B3STHI OCHOBULIE obwenph:
HATBIE UIAHETapHbIE KOXP(HIMEHTHI MO OLEHKE HHTEHCHUBHOCTH TeOMAarHUTHAIX RO3MY-
meinit — C9, Ap
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Onpoc rpo30BoH aKTHBKOCTH NPOH3BORMICS NPEANUCARHBIMU HABMOAEKUIMH, UMe-
towmucs IMC, KOTOpEIE PACTIONOMEHE! HA Pa3HbIX THIICOMETPUYECKHX YPOBHAX, B pas-
HBIX OroaHbIX yenosuax [15, 19] u B pasanuusix reonoro-reodusuueckux cpenax {1, 3,
10]. He mcxutodero, uyto ocobuic rpo306oiiHbie padons! [4] M yyacTkH ¢ noHumxkenHoK
BCTPEY3EMOCTBIO IPO3 AOMKHEI UMETh KOHTPaciHule Teonoro-reod3nyeckne xapaxre-
PHUCTHKH, HO ACTANN3ANS 3THX XapaKTEPUCTHK — 37O 3axa4a Gyaymero [lostomy npea-
CTAaBMACT NEPBOCUEPEAHON HHTEPEC BOMPOC O TOM, BO BCEX NI KOHKPETHLIX OOCTaHOBKAX
rPO3b! OULYIUAOT» FIOPOTOBBIE 3HAYEHUA BO3IMYLileHHS TeOMarHHTHOrO 1o

C uenbio NpoOBEPKH BHICKA3aHHOTO NpeRnonokeHns no ukaekcy C9 (puc. 2) 6sina
NOCTpOEHA FUCTOrPaMMa BCTpeyaeMocTH rpo3 no BeceM I'MC nccnenyemoi TepprTopHu.
O6uuii cnaf rpO30aKTUBHOCTH € BO3pacTakiem Bennunnbnl C9 ecTecTBEHCH 1 CBA3AH C
yMeHBbLUEHeM Y1CNa CyTOK ¢ GonbtunMu reomarHnTHbMi GypamMu Ho obpatiiaet Ha ceba
BHWUMaHHE BCIIECK r€OMarHUTHOTO BO3MYINEHHA W TPO3080# akTHBHOCTH npH C9 = 6
[TpuyeM ITOT BCMNECK XapaKTePeH (C TOM WM MHOH CTEMEHBIO BRIPAXEHHOCTH) UM BCEX
[MC, re ans sceit Teppuropuu Fopioro Anran [12] Hanpaumbaercs setBog 0 ToM, 4T0
Ha Teppuropin [opHOTO AniTas CynecTByCT ONpeaeNeH Bl KIAcC BBICOKOMHTEHCHBHBIX
rpo3, 06pa3oBaHHe KOTOPLIX CBA3AHO ¢ OB1aMM COCTOSHHEM PErHOHANBHOTO TEOMArHHT-
HOro rona 37O ABNEHUC, B 06lem cocTaBe NPHYMH, CCHYAC PaccMATPHBACTCS KAK OQUH
U3 NPAMBIX NPU3HAKOB KIMMAaTHYECKHX H3MeHenni [S].

Koueuno, 31oT Borpoc TpebGyeT AOMONHUTEALHON M OnepaTHBHOH nopabotkH Crne-
IyeT yuecTh Ba BHAa reOMarHuTHeIX Gyphb — copafgHvecKne 4 peKyppeHTHBIE, 3aBUCS-
wHe OT M30NHMPOBAHHBIX M PEKYyPPCHTHHIX CONHEYHBIX Benbiulek [11, 14] Bmonse pos-
MO3HO, Y4TO CTATHCTHKA MOXET BBIABHTD, C KAKMM THIIOM MaTHUTHBIX Gypb cBi3aH Benieck
rPO30aKTHBHOCTH HA HCCNeAyeMOH TSPPUTOPHH MO AOCTHXHEHHN MATHUTHOTO BO3My1e-
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Puc 2 BbiABACHHE NOPOroBOTO 3HAYCHHA HHACKCA MCOMATHHTHONO MOAs A rpo3 Foproro Aatas
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aus C9 = 6. XapakrepHo, 4To 5T0T 3¢ dekT OOHAPYKEH U JUiA TOPHAROTPOU3BOTIIHK
rpo3 B CUIA [7]. CnegoBarensto, 3T0T ypoBeHb NeOMAarHMTHOTO BO3MYIIEHHS M COOT-
BETCTBYIOIHIA €My BCILIECK FPO30AKTHBHOCTH — OGIIEIUIaHETapHEL,

J471s KOHTPOIA NOLYYEHHOTO PE3yNIbTaTa 'O 3Ha4eHHAM unAekca C9 6ruta mposencHa
pab0oTa 10 BELIBIEHHIO B38UMOCBA3N rp0O3 ¢ TEOMarHHTHBIMH BO3MYIEHHAMH C HCTIOMb-
3oBanueM ofmennaserapHoro HHAexca Ap [7, 8]. Kak u cnegosaino oxwupars (puc 3),
BBIABAAETCA OOIIMIT MAKCHMYM BCTPEYaEMOCTH BCEX aHOMAJILHBIX METEOABNCHHI H TPO3
(Ha pHCYHKE OHH BBIBELEHEL CILIOWHOM JoMako# unueii). [Ipruem, HaunHas c Ap = |,
HIET pe3Koe HapacTaHHe YHCNa rpo3, KOTOPOE MakCHMH3HpyeTcs mpH Ap = 6. Janee
HACT MOCTENEHHRIH, HO CO 3HaYUTeNbHEIMK QNYKTYalMIAMH, Cad BCTPE4aeMOCTH cOBhI-
THit Obpamacr Ha ce6a BHuManuc obuee BO3pacTaHHe YHMCha CODBITHI B paiioHe 3Haue-
HHil Ap = 22-30. DTa HHTEHCUBHOCTb F€OMAarHHTHOIO BO3MYMIEHHS COOTBETCTBYET NO-
porosomy 3uaueHHIo C9 = 6. K qauHOMy BCIUIECKY OTHOCATCA HaubONEE 3HEProeMKue
COGHITHA B COCTaBe 3aPErHCTPHPOBAHHBIX METCOCTAHUMAMH.

1800 . .
1s00d - - aa el ol L o
14003 : . )
1300

-
L
r
.
v
[P

BT

-
=]
=3
=3
hy
.
«
.

¢
.
S

KonmuecTs0 GOt
~
(=3
o
L

Wngexc Ap

Puc 3 Pacap rpo3 8 oTo6p Ha ofwennaneTapHiti KHaeke Ap
(CNNOMIHAA NHHUA — CPEIHETOOBOE 3UAHEHHE AD)

ITonbiTka 06HapyKeHKA CBA3M rpO30AKTHBHOCTHH H BCTPEYaeMOCTH 3EMIIETPACEHMH
13 FopHoro Antas Gblla mpoBeaeHa ¢ yH1ETOM MMCIOIMHXCA B NMTEPaTypPe QaHHbIX
B 4aCTHOCTH, MBI yHHTBIBAIIH, YTO MMEIOLIAACA TONOKHTEABHAA KOPPEIALMA MEXRY YHC-
7I0M rPO3 H MHTEHCHBHOCTBIO ceiicMuaHOcTH [11] Moxer uMerh MecTo Ha HccneayeMoit
teppuropuH. Okasanoch, Yr0 MOAM(UKALUHMA TPO3OAKTHBHOCTH B CEHICMOHATDYXEHHBX
paiioHax (MepHaHOMANBHBIC XPEOTB! BOCTOYHMIX paiionoB [opHOro Anras) seckMa oOT-
dernupa JIna 31MX palioHOB BCKPEITa IEpEMENKAEMOCTb CEHCMUUECKMX H IPO3OBLIX fIpo-
1€CCOB BO BPEMEHH, YeM YacTHyHO U o0bacHzerca apeiid ocHOBHBIX ovaros rpos. Tom:
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ko ase mereoctaHmmu (Heman u Keispin-Osex) mokasniBaloT mpoTHeo(asHOCTE Ipo30-
BBIX W ceficMUYECcKUX mposBneHui (puc 4) XapakrepHo, uro B Yemane Habniopactcs
yMCHBLIEHHE KOIMYECTBA [PO3 B IEHh 3EMIIETPACEHHIA, 110 CPaBHEHHIO C (JOHOBBIM 311a-
yeHueM, a B Kni3pi-O3exe o0paTHas cuTyalus. Ha (oHe oOLIETO CPEAHEro CHHKEHH:A
KONM4ECTBa IPO3, HX KONHYECTBO B AeHb 3eMNETPACEHHHA pe3ko BospacTaet. [10 Hamemy
NPeATNoNOKEHHIO, NPHUMHA ITOTO KPOETCA B T€OSONO-TEOHM3NUECKHX H CTPYKTYDHBIX
ocofeHHocTax TOpHOrO AnTas, KOTOPHIC OTPAXAIOT Fe0AMHaMHYECKOe HEPaBHOBECHE H
papHaiu nonied. CnegoBarenbHo, C Uesbio YTOUHEHN o6HapyxeHHrIX 3¢ dekTos Heob-
XOAMMO JafikHeitulee M3ydeHHe reonoro-reodHanyeckix ocobenHocrei FopHoro Asras
AN BEISICHEHUA TyGOKHX NPUYMHE TAKOIO PA3HOFO NOBEEHHS rPO30BOit AKTHBHOCTH Ha
Beeli TeppHTOpHH fOopHOTO AJTas M B OBYX fgaHHBIX paiionax. Heo6xomumsl uenenbie
ueCe]oBaHNs myBUH METOfaMH TEORHHAMHYECKOIO KapTHPOBAHHA W reofiH3HueCKOH
nepecheMKH (0COGEHHO MarHUTO-TEIIYPHYECKHM 30RAMPOBAHHEM)

* D = - -
o]
M

e 7

o gy
ﬁm

Puc 4 [lpossneyue rpo3oBoA aKTHBHOCTH B AEHb IeMRETpAacenii no cets TMC

BrisgiicHie perdoHaisHOro pearnposaHiA rpo3oaxTieHocTH [opHoro Atas Ha 4et-
HOCTb COIMEYHOTO UKUIA NPOBOANTCA BrEpBEIE. B 3TOM OTHOLIEHHH HaMHK ChopMyHpo-
BaHa 3aJaja pacuIHpenus AHANa30Ha OTCAEKHBAEMBIX NaPaMCTPOB NO CONHEYHO-3eM-
HBIM B3aHMOCBA3AM JI1a M3yyeRu BaHaHus ObiTa UCIONB30BaHa 06mas Tabnuua nexox-
BBIX JaHHbIX, KoTopasd BKItouaet Gonee 11 Thic rpo3 Oxasanocs, 4o u3 13 'MC, oxBa-
IHBUIMX CRBOMMM PErHCTpauMaMK YeTrIpe | 1-NeTHUX COMHEeYHBIX UMK, WIECTh CTallUA
1aNM 3HAYHTENLHOE MPEUMYIECTBO POTH HEYEeTHBIX LUKJIOB 1o o6ieil HHTEHCHBHOCTH
4 BCTPe4aeMOoCTH rpo3. M aMuib o ABYM CTAHUMAM, COMMKEHHBIM CTPYKTYPHO-TEONOTH-
4ecKH, peabedHo U npocTpaHcTBeHHo (Ynanapelk 1 beprek), oTMeueHksl npenMymecTsa
4ETHBIX UHKIIOB

Taxum 06pa3som, Ha Teppuropun TopHoro AnTas oTYETIMBO NPOCHEHHBAETCA peard-
poBaHWe BCTPEYAEMOCTH Ipo3 Ha YETHOCTh HOMEpa CoTHeyHoro uukia. M3 scex I'MC,
pa6oTasuiix nonHblA MOHUTOPUHIOBLIA CPOK, KB 15,4% 3aperucTprpoBany sospac-
ranMe YMC/a [Po3 8 YETHLIE COMHEUHBIE HHKIIBI 3HAYNTENBHOE IPEHMY INECTBO HapacTa-
HHA TPO3 B HEueTHBle COMHEYHbIE LMKl 3aperHCTpHpoBatd 46,2% oT obmero uHcna
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I'MC (Yerb-Kan, Yers-Koxca, Typodak). Hesnaunrensuoe NpeHMYINECTBO HEYETHIY
LMKIOB 3aperucTpupoeato 38,4% ot scex TMC (nanpumep, Yeman, Ak-Kewm, Kom-Arag)

Kpome peakuiy¥ rpo30akTHRHOCTH Ha HYETHOCTb HOMepa COJHEYHOrO MHKNa, Npen:
cTaBRAeTCA BAKHBIM OGHAPYKUTb NORONHATEABHEIE (PAKTH BEICOKOM CTENEHH TeHOyp-
creutenbrocTs [opHoro Anras. EctecTBenno, 910 npH NONOKMTENBHON PETHOHANLHO)
KOppE/AIHE IPO30aKTHBHOCTH U CONTHEYHOH aKTHBHOCTH AOJDKHE IOABHTECS CTATHCTH
4eCKHe 3aKOHOMEPHOCTH BO BPEMEHHOM PaclpeAeeHIH rpo3. DTO NPERMONOKEHHE MOR.
HO IPOBEPUTH HANIONHEHHEM 3110X FPO30AKTHBHOCTH H CORHEUHOM aKTHBHOCTH 1A Tep-
puropun TopHoro Anras. Haubonee xapakTepHEIM DpOABJIEMHEM HEPHONH3AMMK Con
Heuuol aKTHBHOCTH ABNAETCA HATHUMe AET CONHEHHEIX MHHHMYMOB H MaKCHMYMOB, Ko-
TOpBIE PasrPaHUYHBAIOT HHIUIEL H YCTAHABIHBAIOT TOTKH nepernGa KpHBOH aKTHBHOCTH
JaBKOro nMia (Tabi. 1).

TaGnunai
Koauuecrso rpe3s, ormesenusix a 'MC Fopioro Antas 3a 19-22 cotnesnnie uskas:
Ho- Homepa T'MC no [opiioMy Antato’ Cym- [ £7]
Mep M3
Con- z
new- | 12 7 2 6 8 9 o | 13|11 14 5 4 3
HOTO
unicna
19 16129 135132126134 ] 19116118 {18 |33 ]|07]02]| 283 {22
20 | 01 J 1181251 18133]122125127116]126108107] 242117
21 29 | 2, 16 1251241351341 14]50:09125]03]03]292/{2)
22 2.2 21 10(07 {1 §1227214§02]32}109]|25]|13]{01]184]14

* B npouenTax,
** Cpeante 3nauenna Cranuuu 2 - Yeman, 3 — Yaauapoik, 4 — Beprek, 5 — Ourynait, 6 — Vnaran, 7 Yoo Kas,
8 — Vers-Koxkea, 9 — Typoyak, 10 — Keisein-Osex, 11 - Hie6anuno, 12 — AR-Kem, 13 ~ Karauaa, 14 - Kow-Ara,

FlMenHO Ha ron0BEIE OTMETKM MHHHMYMa H MaKCHMYMA YETBIPEX COTHEUHBIX LUKI0R
1 NOXKATCS TPO30Bble MUHHMANBHLIC H MAKCHMATbHBIE OTMETKH (pHC 5). OcobenHo Tov-
HO COBNIAZAI0T MHHEMYMBI IPO30BO# H comuedHol akTuBHOCTH. [IpH 3TOM NOAYEpIHEN,
9TO MaKCHMANIBUOE MPOABJIEHME TPO30BOH AKTUBHOCTH ONEPEeXKacT Ha TON MaKCHUAM:
HYIO CONHEYMYIO aKTHBHOCTD B 50% cry4aes (Tabn. 2).

Hapo npusnMaTs 80 BHMMaHHE U TO, YTO rPO30aKTHBHOCTEL YACTHYHMO OHEpexsel
CONHEYHbIE MAKCHMYMBI, T.€. Ha 3Tane [I0KX0A3 K MakCHMyMy aKTusiocty CO/THIIA aKTH
BU3HpYIOTeA rpo303¢iheKTHBHEIe MPOLIECCH Ha 3emie.

Auamis rpo3oBsIx APOLECCOB Ha TeppHTOpHH [opuoro AnTas noxasai, uTo Kpasa
rpo30Bolf aKTHBHOCTH, aHaNOTHYHO KPHBOI{ COJTMEIHOM aKTHBHOCTH, HMEET aCHMMET
puuuslit sua Bospacraromasn gacts rpaduka 6onee kpyTad, HeM yObIBaIOma, T.e. HBpE
CTaHHe FPO30aKTHBHOCTH NPOHCXOAUT GLICTPEE, YeM e CHHKEHHe. DTa 3aKOHOMEPHOCT:
HpOCREKUBACTCA IS BeeX deThipex 11-neTHux nuiios O6patuaer ua ceba BHHMaHUS
20-# comHeyuBIH LMK, B KOTOPOM MAKCHMYM TPO30BOH AKTHBHOCTH AOCTHTAETCA 32 %6
THIPE TORA, TOTA2 KaK BO BCEX OCTANBHBIX 3TOT pouecc ApOTEKaeT ua roa GLICTpee.
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Puc 5 Cymmapuoe pacnipeaenenue rpos no I'MC lopHoro Antan Bo BpeMeHH
Tabnuua 2
Pearup p aK TH Ha HOMEP COTHETHOr0 UK
MHIHMYM 2KTHBHOCTH M YM AKTHBHOCTH
Toast 3nagenus Tomsl 3HayeHHA

Homep Iposut Con- N w Tpossi | Conneunan N w

CONHEYHOTO HeaHas cpen cpea. axTHBHOCTH | cpesn cpea
1HKna AKTHBHOCTH

19 1964 1964-1965 218 27,6 1956 1957 340 142,6
20 1976 1974-1976 270 36,5 1968 1968 341 91,4
21 1987 1986-1988 184 41,3 1978 1979 349 114,0
22 1998 1996-1997 147 28,6 1990 1989-1991 231 118,9

Bo3amosno, 370 06BACHAETCA MAKCHMANbHBIM FPaJIMEHTOM FPO30BOH aKTHBHOCTH
mexay 19-m u 20-m upxnamu rposonpossnennii [Iposenennslit ananus noaTsepxaaeT
BBLIABJIEHHYIO PaHee 32KOHOMEPHOCTE O IPEBLIMIEHUH KIPO3OHPOU3BOANTENBHOCTHY He-
4€THOTo OMKIa Maj HYeTHHM LUKIoM MaKcuManbHble 3HAYEHHA TPO30aKTHBHOCTH
8 19-M 1 B 2]1-M yHKnax Beie, YeM B 20-M, ¥ 3HaYUTEABLHO MPEBHINIAIOT KONHYECTBO
rpo3 B 22-M LHUKIE.

B tpex u3 yeTnipex 1 1-meTHuX LMIUIOB YeTKO BU/(HA S-neTHAA MepuoauuHocTs. [Toc-
7€ IEPBOTO MaKCHUMYMa, KOTOPBIii JOCTHTaeTcs Yepes 3 rofia OT Havana CONHEYHOTO LUK-
na, HabronaeTcs BTOPOH MaKCHMYM, KOTOPBIH UMeeT MeHbIlMe a0COMOTHbIE 3HAYEHHS,
110 CpaBHEHHIO ¢ HepBhIM, U Habmionaercs, B cpe/iHeM, 3a 3 roga A0 koHua 11-merHero
nukna B 20-m 11-mernem muiote 3ra 3asucumocTh Gonee pactanyTa CymecTsosaHue
NBYX MakCHMYMOB B XOIle IMApOMETEOpONOrsyeckux mpoueccos 8 11-netHem conmeu-
HOM LIHKIE MOXET CIEeNOBaTh M3 (laKTa BIMAMMA [BYX arcHTOB (BOMMOBOro M3NnydeHus
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Connlla K NOTOKA 3apXEHHBIX YaCTHIL BHICOKHX SHEPIHif), MaKCHMYMBbI KOTOPBIX OTCTo-
AT ApyT OT ZipyTa Ha 5-6 ner. Taxum 06pa3oM, MOKHO CLENATh IPEABAPUTENBHEIH Bhlsoy
— BHIABNEHHBIH NEPHOAMYECKHil POllecC 3aTyXanHA X BO3PaCcTaRHsA IPO30BOH aKTHBHOC-
Tu B ['oprom Antae ciellyer 3a akKTHBHOCTBIO 3HEPrOEMKHX mpoileccos Ha ConHue,

B nccnenyemMoM peruone mpelcTaBIfeTCs Taloke BaKHLIM (KaK TeOpeTHIecKH, Tak s
[pPaKTHYECKH) BHISBUTH rPO30aKTUBHbIE MepHAHaHsl Ha Conxile. [ins 3Toro aco yuren.
HYJO COBOKYTIHOCTB TPO3 MBI Pa3HECIIM IO 3¢MHBIM CYTKAM KaJ0T0 CONMHETHOro obopota
3a HCCIEAYEMbIl HHTEPBAN BpeMeHH. [IBaaTHCEMIICY TOIHAA Pa3BEPTKa BCEX COMHeY-
HbiX 060poTOB (pHC. 6) MpeAcTaBieKa B Buae rHcTorpammet. Obpamaer #a ce6s BHmMa-
HHe ReCATHCYTO9HBIH HuTepBat (¢ 11 no 22-¢ CYTKH), HA KOTOPBIH OPUXOAUTCA OKOAO
60% Bcex rpos. Hauanbhas w KoHeuNas CTafiua CONMEIHOTo 060poTa XapakTepusyercs
BLICOKOH IPafHEHTHOCTHIO ApOLUEcCa JT0 OTPAKAETCA Ha rpadHKe 3HAYHTENLHEIM pas-
6pocoM KONHUECTBEHHOTO NoKasarend. Cornacko JaHHEIM paCHPESSNEHUS rPO3 0 3eM-
HBIM CYTKaM CONHEUKOro 060poTa, ClIeNyeT NpeANoNoKHTE, 4T0 Ha CONHUE CyHIECTBYi0T
rpO30aKTHBHbIE MCPHJIUAHNI, ¥ MPHXOAATCA OHH Ha HUTEpBan 12-21 3eMHBIX CyTOK
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Puc. 6. Pacnpeaenenue rpos N0 3eMHEIM CyTKaM conueyroro oGopora

YMECTHO BHICKA3aTh PAM HPEAMONOKEHUH O BOIMOKHOM MeXaHH3Me PearupoBan
FPO30aKTHBHOCTH HCCIEAYEMOTO PerHona Ha reo3ddexrapHbie Npouecchi Ha Comuie
H3secTunif npoLiecc HHBEPCHH 3HaKa MATKATHOIO MOMA CONHEUWBIX TATEX DpPH CMEHE
CONMEYHBIX IHIUIOB MOKET CKa3aTheA Ma CeBepyiom H IOxuOM nonymapuu 3emnn. 31
CMEHa 3HaKa MArHHTHOTO HOMA B IMIATHAX Ol AeTCA SNEKTPOMArHHTHBIM KapKacOM HHi
HeenetyemoH TeppuTopHy. TIpuuem 3TOT OTKIMK Ha HHBEPCHIO 3KaKa naten ConHua b
npefienax ['opxoro Anras Hmeer nBOsKMi xapakTep: GOnbIIas YacTh TEPPUTOPHH B OTHO-
IICHHUH IPO30MPOH3BOAUTENBHOCTH OTKIHKACTCA HOBLIMICHAEM HHCIIa rpO3 Ha HEHETHHE
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[UKJTBI M THILB BBICOKOTOpHOE [Inockoropbe YKok OTKIMKASTCA TOBBILIEHAEM YHCIA TPO3
Ha YeTHbIE IHIKIBL

Taxum 06pa3oM, xapakTep rpo3oBoil akTuBHOCTH [OpHOrO Anras no3soifeT roBo-
PHTb O BHICOKOH TeIHOY yBCTBHTEIBHOCTH HCCIIERYEMOr0 perHOHa, 0 Bentyileii ponn Con-
Hlla H BIMAHUM BapHaLMii reOMarHUTHOTO 104 Ha (POPMUPOBaHHU rpo30BOH CHTYaUHH
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