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HNPEJUCJIOBHE

FOREWORD

B 34 cbopuuke «[lemepsr», Kak 3TO W MPEANOIaraioch, OCHOBHAS TEMaTHKa CTaTeH
MOCBAIICHA pPAa3JIMYHBIM AaCHEeKTaM MCIHOJIb30BaHUS remep. Pang crareit B pasneine
«Cneneorepanus» 3aTparuBaroT NPoOJIEMBI HCIOIB30BAHHUS MENmep B KadecTBE
cresneosnedeOHHUI.

Co6opuuk 35 BbImycka miaHupyercst BeIMyCTHTh B 2012 romy. IlpemmymiectBeHHas
TeMaTnka COOpPHHKAa — TEOXMMHS Iemep. ECTeCTBEHHO, NPUHUMAIOTCS CTaThU IO
TPAAULMOHHOM TeMaTHKe, PELIEH3MN Ha U3/IaHUs 110 KapeTy U crieneonoru. Ctarbi IpOCHM
npucelnathk 10 1 mas 2012 ropa. Bynem npusHatenbHbl, eciii Bbl OyzneTe crocoOCTBOBAaTh
nornoiHeHuo oubnuorpaduun 3a2011-2012 roxa.

Ha caiite EcTecTBeHHOHay4YHOro MHCTHUTYTa IlepMCKOro rocyaapCcTBEHHOTO
yuusepcureta (http://nsi.psu.ru/cave/vipuski.html) pa3mereHsl MOJIHOTEKCTOBbIE BAPHAHTHI
BEITyckoB «[lemep» ¢ 1 mo 22.



I'EOJIOI'USA U TTEHE3UC IIEILIEP

GEOLOGY AND GENESIS OF CAVES
'B.JI. Pe3san, ‘E.B. 3axapos

'Couunckuii uncmumym Poccuiickozo ynusepcumema opyycovl Hapoooe,
1,2
Couunckoe omoenenue Pycckozo ceocpagpuueckozo ooujecmea,
"cnopmueno-mypucmckuii kny6 «Kaskazy

PE3YJBTATBI UCCJIEJOBAHUM
MOA3EMHBIX KAPCTOBBIX ®OPM XPEBTA AJIEK .
(BAIMAJIHBIN KABKA3, COYMHCKHU CIIEJTEOJOI'NTYECKUHU PAUOH)

'V.D.Rezvan, ’E.V. Zaharov

'Sochi Institute of Peoples’ Friendship University; "’Sochi Department of Russian geographical
Society, "’Caucasus sport-touristic club

RESULTS OF UNDERGROUND KARSTIC FORMS
OF THE ALEC RIDGE RESEARCHES
(THE WESTERN CAUCASUS, THE SOCHI SPELEOLOGICAL AREA)

Summary
In article all materials known to authors about regional studies, archaeological, geological, hydro-geological,
karstological and speleological researches of the Alec karstic massive caves on the Western Caucasus (the Sochi
speleological area) are generalized and analysed. The chronology of these researches is resulted and their results are
reflected; are specified scientific and the public organizations performed research; described campaigns, travelings,
expeditions and educational actions in the course of that one or another caves were found out and-or investigated; heads and
the most effective participants of this investigation are enumerated.

Xpeber Anex — 3amagHas OKOHEYHOCTh aHTHKIMHANMM Axmy-Kammpxa, mpencrasmser
€000 OPOCIIHIA IECOM CPETHETOPHBII KAPCTOBBII MACCHB, CIIOKEHHBII IPEUMYIIIECTBEHHO
BEPXHEIOPCKMMH n3BecTHsAKamMu. Haxommtest Ha Tepputopun COYMHCKOW TOPOJICKOI
amIOMEepalyH, SBISETCS OJHUM M3 y4yacTKoB COYMHCKOIO CIIEJIEOJIOTMYECKOro paiioHa u
pacmonaraercs B 18-20 KM K ceBepO-BOCTOKY OT OOepexkbst UepHOTO MOPSI MEXKTy JOINHAMI
pex Coun u Bocrounast (bonbras) Xocra (puc. 1).

Kapcryromuecs: mopoas! BepxHeit 1opsI 3aneraroT B Buae y3koi (1100-1600 m) momnocsr,
HEePEXOIAILICH ¢ CEBEPHBIX CKJIOHOB MAaCCHBA AJICK HA €0 F0)KHBIC CKJIOHBI H JlaJiee Ha BOCTOK
uyepe3 BepxoBbs p. Boctounas Xocta Ha MaccuB Axuy [19, c. 6]. Bepxueropckue H3BeCTHIKI
Ha MacCHBE NMepeKpHIBAIOTCS 5-50-METPOBOIl TONIIEH MeI-11ae0reHOBBIX HEKaPCTYIOMIHXCS
MOpOJa, HPEJACTABICHHBIX CJIa00KapOOHATHBIMM aprUUIMTAMH, alleBPOJIUTAMHU,
W3BECTKOBUCTHIMH INIMHAMH, MepreisiMu. KOXKHBIH CKIIOH MaccHBa CIOKEH KapCTYIOIIUMHUCS
noponamu. Ha nem Oepyt Hayanmo peku Manecra, 3ananHas u Bocrounas Xocra, a Ha
CEBEpHOM CKJIOHE A1l — JIeBbIi mpuTok p. Coun. Ha nepudepnn maccuBa BEIXOIAT KPYITHBIE
KapcTOBble MCTOUHMKM AnuHckue B ponuHe p. Coun, 3amagHo-XOCTHHCKUH B JIONHMHE .
3amagnas Xocra, Koren — B mommae p. BocTtounas Xocrta, HIKE KOTOPBIX B peKax
HaOJI0IaeTCsl MOCTOSIHHBIN cToK [10,¢.31].

MuTencuBHas TEKTOHMYECKas TPEIIMHOBATOCTh, HATUYUE TYCTOM CETH Pa3IOMHBIX
HapyILeHUH, OoJbIlIasi MOIIHOCTD M IIPUIIOIHATOCTD KAPCTYIOLIMXCS TIOPOJL HaJl MECTHBIMU
6azucamMu SpO3UH, KOHIIEHTPAIMs MOBEPXHOCTHOTO CTOKA B 9PO3HOHHON CETH, BPE3aHHOH B
HEKapCTYIONIHeCs TOpPOIbI, CHOCOOCTBYIOT 3aJOKEHHIO ITO3EMHBIX KapCTOBBIX (OpM
KOPPO3HOHHO-3PO3HOHHOTI0 KJIacca Ha KOHTAKTE KAPCTYIOIMXCS U HEKapCTYIOINXCS HOPOA U
OTIPEETISIIOT OCHOBHOW THIT TOI3EMHBIX MOJOCTEH — DTO KpPYIHBIE NEHIepPHI-TIOHOPHI,

5



o0beMHEHHbIE B KapCTOBYIO BOJOHOCHYIO cucTeMmy JleBmuns, ['eorpadmueckas,
BenuuectBennas, /IBopuosas, [Ipumycnas—Hazaposckas—Ocennsis, Ll konpHas—Pyueiinas—
3abmynmmx, ['pagosas, [uranros, TEIL, MeaBexss u nemiepa-uctoanuk CokosioBa.

A3zoeckoe mope

Kpacnooapckuii
Kpaii

Yepnoe mope

Puc. 1. Kapra-cxema MecTonoJioxkeHusi Xxpedra Ajiek

OTa BOIOHOCHAS CHCTEMA ITOMy4YaeT CTOK ¢ OOIIMPHOMN IUIOIIAN CEeBEPHBIX M IOXKHBIX
CKJIOHOB XpeOTa AJieK, IpeHUPYs NOBEPXHOCTHBIE BOJOCOOPHI, IPHHAUISKAIHE OacceliHaM
pex An, Bocrounas u 3amagnast XocTa, 1 KIMEET OCHOBHO# (OKyC pas3rpy3ku B Oacceitne p.
Couw, y BriajieHus B Hee p. A1 YacTe NTyOMHHOTO CTOKa MacCHBa 110 CyOMepHIaHaIbHBIM
HapyUICHUSIM pa3IoMHOI 30HBI Luile pa3BopaunBaeTcs K 10Ty U HANPaBIAETCS B CTOPOHY
UepHOTro MOps, K TAIBHUM O4araM pasrpy3KH B JIOJHHAX pek Arypa u Marecrta, y4acTBys B
(dbopmupoBaHK MalecTHHCKOTO MECTOPOXKICHUSI MUHEPAJIBHBIX BOJI — I'MAPOMUHEPAILHOM
6a3eiropona-kypopra Coun [11, c. 30].

K nepBbIM ynoMHHaHUAM O Ielepax MaccuBa AJEK OTHOCHTCS COOOIIEHUE COUMHCKUX
KpaeBenoB B 1890-x TT., OTKPBIBIIMX U OCMOTpPEBIINX ANMHCKYIO Temepy [21, c. 41; 31, c.
106]. A B 1903 rony dpaniry3ckuii cieseonor Dnayapa-Anbdpen Mapreis, coBepIas Iepexo
B paiion Kpacuoii [lonsubl, onncan ANWHCKHE MPECHOBOAHBIE KAapCTOBBIE MCTOYHHUKH Y
BrageHus p. A s p. Coun [26,c. 73;38,p. 112].

O Hanuuuu KapcToBbIX GopM Ha xpebre Asnek Hamucan Wruaruii Cremienkuid nocie
CBOMX DKCKYPCHOHHO-HMCCIIEAOBATENBCKUX TO0e3n0K B 1924-1925 . mo YepHOMOpcKomy
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nobepexbro KaBkaza. Co ccblkoii Ha «cTapokuiia ceil. Boponnoska bapabanay (BeposiTHO,
umeercs B Buny H.M. Bapuban, ommodka B pammuimum KoToporo, BO3MOXKHO, BBI3BaHA €€
MepeieNIKOM B pa3sroBOPHOE IPO3BHIIE, JUOO HCKa)KEHHEM BCIIEACTBHE MIECTUIIETHETO
IPOMEXYTKA MEXKAY MOE3IKOH U ImyOnukanueil) ynoMsHyThbl Hemiepsl Ha «KaluHoBCKoM
o3epe» 1 «CamMoe MHTEPECHOE M LIEHHOEe B HUX — NPH3HAKH OOMTAEeMOCTH ITEPBOOBITHOTO
yenoBeka». [lo Bcelt BuammocTH, omnmchkiBaercs: [laptuzanckas (Manast BopoHioBckas)
nemntepa. CTeIeKIM TaKkXKe YIIOMHHAIOTCS U IeIEePhl, HCIIOIb3yeMble TSI 3ar0Ha OBEYbETO
crayia— «OapaHTsD B parione cenr Abasunka u Cemenoska [30,c. 31].

Takxe ¢ BOIpOCaMH M3y4YEeHHUsS KapcTa MaccuBa AJICK CBS3aHbl THIPOTEOJIOTHYECKUe
U3BbICKaHMUs, TIpoBesieHHbIe B 1927-1928 rT. ozt pyKoBOACTBOM ropHOTo HHCHekropa r. Coun
B.H. IletponasnoBckoro coBmectHo ¢ mnpodeccopom B.B. CenenbuomkoBeiM B paiioHe
KapCTOBBIX HCTOUHHKOB Ha K)KHOM CKJIOHE AJIEKCKOTro XpeOTa it BonocHabxeHus . Coun
[70; 18, c. 14]. K koniy 20-x — Havaiy 30-x romoB XX Beka AJIEKCKHE MCTOUHHKH OBbLITH
KalTHPOBAHBI U HCIIOJIb30BAIMCH JUIs BogocHabxeHus [70].

ITpn nposenenuu reomopdornoruueckoir cbemku [53] H.M. CoxonmoBsiM u H.A.
I'Bozgenknm B 1936-1937 rT. B pamkax padot skcnenuiun [ eomorndeckoro nactutyta AH
CCCP non pyxoBozactsoM B.B. Mennepa Obl1a 0OTMeUeHa IElepa, BIOCIEICTBUM CTaBIIAs
M3BECTHOH Kak rpoT bapuban [69]. Dra nemiepa ObL1a XOpOIO H3BECTHA MECTHBIM KHTEIISIM
W HCHOJIB30BAJIACh UMH JJISl YKPBITHS OT HEIOToAbl M HOYEBOK OTap OBEll, a B IEPHOJ
IpaXkIaHCKOH BOMHBI 3[/€Ch HAXOAUIACh 0a3a MECTHBIX KPACHBIX MapTH3aH, IO (haMumInu
koMaHupa koTopeix, H.M. bapnbana, neuiepa u 6puia HazBaHa [67].

Ha py6Gexxe 30-40-x rogoB XX Beka nemepamu Couu, ¥ B TOM YUCIIe, MacCuBa AJIeK,
3aHHTEPECOBAIUCH APXEOIOTH.

Jupexropom CoumHckoro kpaesequeckoro mysess AL KpacHoBelM BO BTOpOIt
nonosuHe 30-x ronoB XX Beka ObLIM OTKPBITHI A7 HAyKH Heuiepbl Manas BopoHuosckas
(bonee m3BecTHas kak [lapTuzaHckas), AMHCKas U Jp. B posid MpOBOIHMKA M 3HATOKA
MECTHOCTH BBICTYITHII BCE TOT e «cTapblii maptusad H.W. bapuban» (Tak y aBropa) [25, c.
9]. B cenrsbpe u okta6pe 1940 roma B 3THX IemIepax YYEHBIMU-apPXEOJIOraMH IOJ
pykosoactBom JI.A. KpaitHoBa, mnpu copneiictBun corpyaHukoB COYHHCKOTO
KpaeBeueCKOro My3¢est ObLIM IPOBEICHBI apXeoorudeckue packonky. B 1946 rony nemepy
[Taptuzanckas ¢ o3nakomurenbHo# nenbio nocetwm C.H.3amaraun u M.3. [lannuknna. B
nanpHeilmem B remepe IlapruszaHckas HEOIHOKPATHO INPOBOAMIM apXE0JorniyecKue
packoniku JI.H. ConosbeB (1950-1951 rr.), B.II. JlroOun (JlenuHrpanckoe otneneHue
Wnucturyra apxeonorun Axanemun Hayk CCCP) u corpynanku KpaeBemqueckoro myses T.
Couu (mupexrop b.A. llapanos; 1964-1965 rt.). 25, ¢. 9-10], 1. A. Ynctskos (1983 1) [31,
c.16-66].

IIpu sToM Takxke OBUIO YCTaHOBJICHO HCIIOJIb30BAaHHE HCCIEAYEMBIX apXeoJoraMu
Ielep MECTHBIMH JKUTEISIMU «IOPYCCKOI» SIOXU — YepKecaMH, Cynsl 110 HaiJIeHHBIM,
Hapsy ¢ Oosiee APeBHUMH apTedakTaMH, OCTaTKaM 4YepKecCKod kepamuku [25, c. 9],
oTHocsmeics K 311oxe CpetHeBEKOBbSI.

B 1957 rony apxeosornueckue packolKu B Iemepe AnuHckas npopoikui J[LA.
Kpaitros. B 1971 1. Counnckum naneoautundeckum otpsaaoM Mucturyra apxeonornn AH
CCCP pabotsl B miemiepe ObuM BO300HOBIEHBI. Kak OTMEYaIOT HMCCIIENOBATEIH, CTAphle
PAaCcKOIbI CHIIBHO IOCTPaIalit OT AEATEIbHOCTH «KJIagouckarenei» [1;20;21].

B 50-x — 60-x rogax XX Beka B riemepax bonpiroro Coun, B vactHOCTH B [lapTH3anckoit
1 BepXoBbsX 3amanHoil XocTel, Ouocneneonoruueckue ucciaenosanus nposoaun C.H.
JleBymkuH [3;24].

OTrpaBHOW kK€ TOYKOH COOCTBEHHO KapCTOJIOTO-CIIEJICOTIOTHYECKUX HCCIIET0BAHUH
paiioHa, O4eBHIHO, CIEIyeT CUUTaTh OOHapyxeHue B 1957 1. skenolt iecuuxka JI.T. Hazaposa
— T.®. HazapoBoii Bxoa B OTPOMHYIO TIELIEpy, BIOCIEICTBHH HA3BaHHYIO B MX YeCTh
Hazaposckoii [54].



B 1959-1962 ronmax Ha xpeGTe AJek IpOBO/HIIA PEKOTHOCIIMPOBKY I'PYIIa KapCTOBEIOB
(B.JI. Conogses, C.C. IlpokodweB u ap.) Amiepckoii kKoMIuieKCHO# cranimu Jlabopatopuun
ruzaporeosiorndeckux nmpodiem AH CCCP, kotopast ocmoTpena u ommcana rpot bapuban u
JlaJia PEeKOMEHJIALNK 1 3a1aHus crienieoTypuctaM . Mocksel, KpacHosipcka, HoBocubupcka,
Kpacnomapa, Coun, MOMOTaBIINM B HCCIIEOBATEILCKOM paboTe coTpyaankam Jlaboparopuu
10 U3y4EHUI0 3TOro paiona [71].

B mepuon ¢ 1962 mo 1964 rox reomorom KyOauckoi reomormueckoidl maprum B.A.
HoBukoBbIM Ha ceBepHOM CKJIOHE XpeOTa Ajiek Oblia OTKpbITa B OacceliHe p. Al merepa
HoBo-Anunckas nnn Askekckas (Kak ee Ha3bIBaJId COYMHCKUE CIeNeonorn). B nanpHelmem
Gonee u3BecTHas Kak memepa CoOKoJIOBA, YaCTHMYHO MCCIICIOBAHHAS WICHAMH CEKIMU
crneneonorop  COYMHCKOTO OT/eNa Treorpaduueckoro oOIecTBa M WICHAMH CEKIHMU
creneonoroB CounmHcKoro kiyba TypuctoB. B umcne nepsonpoxoxues — A. Ocramnen, H.
CocoBa (Coun), B. Maxocees (Tyma), I 3aiiueB (Mocksa) [28]. B npanpHeiimmux ee
HCCIIeTOBAaHMAX TaKXKe MPUHUMAIT ydacTHe kpacHogapckuii reonor-kaperosen [1.K. Crobenen
[66]. B aToT e nepuox Ha F0)KHOM cKJIOHe XpeOTa Asiek kK HazapoBckoit no6aBuiach emiepa
Bemmgecteennas [68]. K aToMy ke BpeMeHH OTHOCHTCS M 3allMCKa COYMHCKOTO TypHCTa
Amnaromus Ocrara, moganHas UM B MocKoBcKoe 00111ecTBo uenbiTareneit mpuposst (MOUIT)
00 obHapyxeHuu mnemep BennuectBennas u Anunckas (CokonoBa) M comepiKarias
PEKOMEH/IallnY MOCKOBCKHM CIIEJICOJIONaM T10 UX COEAMHEHHMIO ITyTEM MPSAMOTI0 IPOXOKACHHS
[76].

B 1963 u 1964 rogax B paiioHe padoTaly IIOMCKOBBIC OSKCIEIHUIMH CIIEIEOIOrOB
Kpacuomapa (pyx. B.M. Coronosckuii), a B 1964 romy mnpoBeneHa MOUCKOBO-
uccieioBareNbekas kcrenunust MockoBckoil cexiuu crieneonoros (pyk.B.B. HMiroxun),
KOTOpBIMH, Obl1a OcMOTpeHa neriepa [lapruzanckas, psaj Apyrux Mnemep BhILIe 10 TSYSHHIO P.
Bocrounas XocTa 1 coBepIIeH peKOTHOCIIMPOBOYHEIN BEIX0/ B Oacceiin p. 3amagnas Xocra
(momna Benoro pyuss, kopon benbiii pyueit, xpeder Masbrit Auek) [71].

Haganom cOOCTBEHHO CIIENICOTOTHYECKNX HCCIETOBAHUN SBISIETCS CITyCK MOCKOBCKOM
rpynnsl J.A. YcuxoBa u AWM. Mopo3oBa Bo BXoaHble ywyacTku nemep Hazaposckas u
BenunuectsenHas B pespaine 1965 rony.

B urone-asrycre 1965 ropa rpymmoii Yeukosa — Mopo3oBa nemiepa Benmdaectsennas Obiia
mpoiieHa 10 nepBoro cudoHa; 3TOU ke rpymmnoi oOHapyxeHa memiepa [esuubs [71]. B
aBrycre — ceHT10pe Ha cOope uHcTpykTopos creneorypusma LICTud (pyk. ILK. Crobenes,
Kpacuonap; N.I1. Eppemos, KpacHosipck) ObLia rpoiiieHa 0 nepBoro cugoHa (T.H. «CTapoe»
nHO) Ha ryOmHe 310 M Hazaposckas [71].

B 1966 rony rpymnmoii uz MOU (pyk. B.J1. TopsueB) BenuyecrBennas Obuia nccieqoBaHa
1o Broporo cudona (ee mryomHa coctaBmia 260 m) [22; 23], cexmueir MI'Y (pyk. B.U.
Hexypa, B.5l. Anekcunckuii) npoiinena Hazaposckasi-3 (2-ro Oxts6psi, Ocennsisi) 10 -100m
[63]. CoBmecTnas sxcneaunus crieneonoros Hosocubupceka, Kpacnosipeka n Coun (pyk. H.K.
Mopos, JI.C. Cangaxunes, HoBocubupck; M.M1. MamonToB, Kpacuosipck; JI.3. BopoBckwid,
Coun) uccnenosana neuepy I'eorpapuueckas 10 -200 m [56].

K ocenn 1966 ronma 6pun 0OHApY)KEHBI M YaCTHYHO MpOiiieHs! nemepsl Ha3apoBckas,
Hasaposckas-2 (Ilpumycnas), [eorpaduueckas, BennuecrBennas, Jleuubs, CokonoBa u psij
HEeOOJIBIINX ITeIep B BepXHeM TedueHnH p. Boctounas Xocra.

Ocenbio 1966 roga HauMHAIOTCS JETaIbHbIE TOUCKOBBIE paOOThI, B OCHOBHOM CHUJIAMHU MU
npy koopauHanuu LleHTpanbHOil cekiuu (KOMUCCHH) CIIeneoTypu3Ma Ha 06aze MocKoBcKoit
cneneocekiuu (pyk.B.B. Wiroxun). B 1966-1968 rogax Obuin oTKpbITE Oosiee 20 merep,
cpenn HuX nemepHas cucrema TEII, Ha3zBanHas Tak 1o mepBbIM OyKBaM MMEH yJacTHHKOB
nouckoBoit «rpoitki» — T.E. Ky3nenosa, E.K. Myxus, [1.0. Cornukos (Taresina — EBrenuii —
[TaBem).

B 1967 rony Ha MaccuBe AJeK JKCHeIuIMeil MOCKOBCKHX crieneoioroB (pyk. M.B.
Otirens, M.II. Aponos, E.W. Uepenkos, }0.B. KonecunkoB) ObUTH HCCIIEAOBAHBI MEMICPHI
Pyueitnas (mpyroe nasBanme — Kapakaruma) — no 130 M, 3abmymmux (npyroe
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Ha3BaHue — 3abmyauBmmxcs) — 10 100 m, ['pamosas (-120 m), Mensexss (-205 m), TEII — no
260 M, ['uranToB (npyrue HazBanus — [urantsl, [urant) (-90 m), Cepexkuna (-50 m) [64; 71],
HOBOCHOMPCKHUMHM, COYMHCKHMH M KpacHOsipckuMu creneonoramu (pyk. H.K. Mopo3) —
Teorpaduueckas (1o pesyabraTaM BIIEpBbIE HCIIOIb30BAHHOTO METO/IA THPOHUBEIMPOBAHUS,
-320 M), Hesnuns (-166m) [57], Beecoro3noii sxcniennmeit (pyk. E.M. Uepenkos) — TEII no
mryonns 400 M [2, ¢.140].

B 1967 roay OGomrapckue Ouocmeneonorn St.Andreev u Ch. Deltshev mposenu
nccnenosanus B rpore bapubana [39].

B 1968 romy na xpebre Anex mpoiinens! nemepa lllkonbHas (apyroe Ha3BaHue —
JIroburenbckast; -320 m) cieneonoramu Mockosckoro sBopia nuoHepos (pyk. O.B. ITananko)
u Hynnbiit xox (6oee S00 M pOTSHXEHHOCTHIO) 10 COSMHEHHMS ¢ neriepoii [eorpaduyeckas
(Bcecoroznas cieneoskcnenunus, pyk. B.B. Mmroxun, Mocksa) [71].

PykoBopurensimu BCD-68 nemepa TEII 6bu1a nepenmenoBana B netiepy OKTsOpbekasi,
YTO HE «Iprkmiock». Ceifuac 3TO Ha3BaHWE MPAKTUYECKH HE NPUMEHSETCS, a CPEau
COBPEMEHHBIX CIIEJIEOTYPHCTOB U JIaJKe B HEKOTOPBIX «CEPhE3HBIX» IMTyOIMKALNAX U HHTEPHET-
caifrax, 3a4acTyI0 HCIOIb3yeTCsl M BOBCE BYJIbrapu3npoBaHHOE HanMeHoBaHue — TOI1.

B cBa3M ¢ 3TUM ciietyeT yrnoMsIHYTh €lle O HECKOJIBKUX OMIMOKaX, BCTPEYEHHBIX NPH
MIO/ITOTOBKE HACTOSIIECH CTaThi. 3a0aBHas onnOKa Oblia JOIyILeHa P ONTUCAHUHU HOJIX0/I0B
k nemepe ['eorpaduueckas — mmpoko u3BecTHsIi rpot bapndan Ha3Ban rporom banedan. Ota
ommOKa cenaHa cKopee MO HeIopa3syMEHHI0 B padoTe, He NMPETeHAYILIeH Ha HaydHYIO
neHHocThb [47]. Bonee cepbesnyro ommoOKy comepxut coodmenue 6uomnora C.M. ['onosaya,
OITyOJIMKOBAaHHOE B aBTOPUTETHOM HAYYHOM JKypHaJe: aBTOp 3asBIIsieT 00 OTCYTCTBHHU «HE
Toipko 613 Coun, HO 1 BooO1e Ha KaBkaze» nemeps! bapuban [4].

B 1969 rogy Ha maccuBe AJleK ydyacTHHKaMH MOCKOBCKOro creneonarepst (pyk. B.A.
Kyumm) npoiinenst nemeps! 3abmymmmux — ot -100 1o -220 M (pyk. JI.H. Koposne), ['urantos
10 -200 M (pyk. B.K. Hlamypun) [62], sxcnienuiueii (Kpacuosipck — JluBaoropck — Mocksa —
JIsBoB — HoBocubupck — Kpeim) — Hazaposckas — ¢ -310 mo -500 m (pyk. B.Jl. bobpum,
Jusnoropcek, F0.1. Kosanes, KpacHosipck) [2, ¢.140], Ha Beecoro3noM cOope HHCTPYKTOPOB
cneneorypusma (pyk. B.B. Wiroxun, FO.U. Kosasnes) JIBopiiosast (-60 m), 3abmymmux — ¢ -220
10-300 M (pyk. JI.LH. Kopones) [62].

B 1970 rony Ha maccuBe Anek MockoBCKuUMHE creneonoramu (pyk. J.A. Yeuxos, A.W.
Mopo3oB) 6butH mpoiiiensl asa cudona (20/-10 m, 40/-12 m) B nemepe Anunckast (Coxonosa),
MPOTSHKEHHOCTH KOTOPOit mocturia 6oee S00M [27], MockoBckuMH criesieonoramu (pyk. A.E.
Ilerpos) mpoiinena ¢ -300 mo -370 m nemepa 3abmynmux [62], cneneonoramu MI'Y (pyk.
M.M. 3BepeB) — mponacth TEIT (-450 m) [65], Ha Bcecowosnom cbope HMHCTPYKTOPOB
cneneorypmma (pyk. B.M. Hukutun, O.B. Ilagamko) ocymiecTBI€HO COSTMHEHUS MEUep
Ocennsisi u HazapoBckas Ha riry6oune 360 M [2, ¢.140].

B 1971 romy ma maccuBe Ajek Ha Bcecoro3Hom mHCTpyKTOpckoMm cOope (pyk. B.W.
[MomyaxroB, PocroB-Ha-/lony; M.T. 3aruaysmun, CeepuioBck) nemepa [IpumycHas Obuia
npoiiaena no coenuHenns ¢ Haszaposckoit Ha -260 M [2, ¢. 140-141]; cneneoskcneauueit
Mockser u Coun (pykx. M.B. Diirens) —3abmynmmx — ¢ -370m 10 -470 mu ['uranToB—c -
200 1o -220 M [62; 64], kpacHOsipckumu crieneonoramu (pyk. FO.U. Kosanes, H.B. Jlapuonos)
obcreroBansl cuonsl Ha qHe Hazaposckoii u ['eorpaduaeckoii [18, c.17].

B aBrycre 1971 roga cunmamu 3KCHEIUIIMOHHOTO OTPsiia KapCTOJIOrOB U CIIEJIEOJIOTOB
WHcTuTyTa MHHEpalbHBIX pecypcoB Munucrepcrsa reoigorun YCCP (pyk. B.H.
Hy6nsuckwuit, FO.W. HlyToB 1 1p.), NPOSBISBIIMX HHTEPEC K eiiepam MaccuBa Ajiek ¢ 1968 1.
[7; 8; 9; 12, c.4; 13], mpu moMomu CrieneoTypucToB LleHTpanbHO#N cekum (KOMUCCHH)
cneneorypusma (pyk. B.B. MimtoxuH) OblIM TpPOBEJECHBI IE€PBBIE 3KCIEPUMEHTHI IO
TPAaCCHUPOBAHUIO MOA3EMHBIX BOJ. 3anyuieHHbId B [eorpaduueckoid KpacuTelsb
(dpmroopecnienH) Ob1 00HapykeH B BogoToke Haszaposckoii, B memiepe CokonoBa; ciabast
okpacka Obuia 3adukcupoBana B uctro4Hukax p. Coun. Kpacurens Obu1 Takxke 0OHapYKeH B
OypoBoii ckBa)kHHE B paifoHe moc. MamecTa, BCkpbiBIIel Ha rryOune 240 M B OappeMcKux
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H3BECTHSAKAX CEPOBOIOPOIHYIO Boxy (puc.2) [14].

Puc. 2. Cxema mpoBeeHHs] HHINKATOPHBIX ONBITOB Ha 3amagnoM Kaskasze B 1971 1. [14]:
I—xp.Anexk; I — maccuB AXyH; a — H3BECTHSIKM MAaCCHBHBIC, HeClIouCTbIC (J,t); 6 — M3BECTHSIKH MaCCHBHBIC
Tosncrocnouctsie (Cr, ,); B—Meprei, apruuiuThl 1 necyanuku (Pg, ,); T—MecTo 3amycka kpacuTes (axra-
nonop l'eorpaduaeckas); 1 — HalpaBICHHE ABIKCHHS OKPAIICHHOI BOJIBI; € — MECTa BBIXO/Ia OKPALICHHOM
BoJbI: 1 — maxra-nmonop Hazaposckast (500 M oT moBepxHOCTH); 2 — memepa-ucrounuk Cokonosa; 3 —
HCTOYHHK B JIOJIMHE P.AILl; 5 — HCTOYHUK B BEPXOBbsX P.3amagHoil XOCTbl; 6 — HCTOUYHUK B BEPXOBBSX .
Bocrounas Xocra; 7 —0ypoBasi CkBakrHa B 10c.Marecra; )x — Mecta HaOJIIO/ICHHUH, T1e BBIXO/] OKPAIICHHON
BOJIBI HE 3aUKCUPOBAH: 4 — HCTOUYHUKH B Z0MHE p. Cour; 8 — HICTOYHHK B H0JIMHE p. XocTa

B ampene 1972 roga mouckoBOW 3KCHEAUIUEH CEKIUH Creneonorun JIeHnHrpaackoro
TOPHOTO MHCTHTYTa (PyK. A. AcTaxoB) npH 00cienoBaHUU BepXxoBuid p. Bocrounas Xocra
[IPOM/ICHBI U 33/I0KyMEHTHPOBAHBI sl NElIep, B 4aCTHOCTH neweps! Poraras, CudonHas u
[lokomaaka, oTHOCSIHECS K AJIEKCKOMY KapCTOBOMY y4dacTky [41; 46]. B aBrycte 1972 roga
MockoBckuMH crieneonoramu (pyk. A.E. [lerpoB) mpoiinena mo -105 m nemepa 3aBTpariHsis
[32]. Ipu ee mpoxoxaeHUU OBLTH OOHAPY)KEHBI SIBHO MEPCIEKTUBHBIC JUTS JAbHEHIIETO
MPOXOXKAEHHUST MECTa, OJHAKO MX HCCIICIOBAHHE PEIICHO ObUIO OTIOKHTH «HA 3aBTPay,
KOTOPOE U 10 Ceii IeHb ITOKa TaK X He HACTYIHJIO.

B 1973 ronpy sxcnemunmeit crneneoxiryba MI'Y (pyk. H.I. YeGorape) mpoiinena u
3aJJ0KyMeHTupoBaHa nemepa Jluninomuas (-52 m), panee Haiinennas M.M. 3BepeBsim [61].

B 1975 romy Bo Bpemsi paboThl ofHOTO M3 crieneoceMuHapoB (pyk. B.B. Wiroxun)
npoiiaena neuepa llepeBanbuas (-125m) [19], oTkpbiThl netepst Amisl, Jlarepraas.

B mepmwox c 1975 mo 1985 rom ma MmaccuBe Amnek paboTaiam KapCTOJIOTH
Cumdeporionbeckoro rocynapctBenHoro yausepcutera (pyk. B.H. JlyOmsuckuii, B.A.
BaxpymeB u 1p.), OCyIIECTBHBIIHE KPYHMHOMACIITaOHYIO KapCTOJIOTO-T€0JIOTHIEeCKyIO
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CHEMKY ITOBEPXHOCTH MaCcCHBA M OTIBITHI IT0 OKPAIIINBAHUIO OA3EMHBIX TOTOKOB B KAPCTOBBIX
nostoctsix [7; 8;10; 51].

B 1975 roxy kxpacutens ObUT 3aITyIIeH B HIDKHAN cr(OH nenepsl-ncTouanka CokoroBa.
OcHoBHast Macca ero yepe3 10 4acoB BbIILIa B UICTOYHUKAX JieBoro 6opra p. Coun. B 1976 romy
3TOT OMBIT OBUT HOBTOPEH C HEOOIBIINM KOJTMYIECTBOM KpacuTems. Uepes 9 mHel kpacutenb
ObLT 3aMKCUPOBaH B psijie CKkBaknH roc. Marnecra (1PD, 4T, 5T — BononpuTok U3 6appeMCcKuX
M3BECTHSKOB ¢ IyouHbI -200 — -500 m; 2-T-2000 - BOXONPUTOK U3 FOPCKUX U3BECTHSKOB C
ryonHsl MuHyc 900-2000 M) [10].

Takum 06pa3oM, B X071 MHIUKATOPHBIX onbIToB 1971, 1975 1 1976 rr. 661110 ycTaHOBIIEHO,
YTO MacCcHUB AJIEK SIBISETCS KpaeBOW (BHEIIHEW) oOnacTbio MHTaHWS MarecTHHCKOTO
MECTOPOXKICHUSI MUHEPAIbHBIX BOJl — THIPOMUHEPAIbHOM 0a3bl ropoaa-Kypopra Codu.

B 1979 romy ma BcecorozHOM HHCTPYKTOpCKOM cbope creneoTypuctoB (pyk. A.C.
Buminesckuii, CsepmioBck, .M. Tkauyk, JIbBOB) Ha MaccuBe AJieK HCCIIEIOBAIHNCh
BOCXOsIIMe X0oabl B cucteMe Hazaposckas—OcenHss, Beaymue K BennaecTBeHHOH, cndox
mexay Hazaposckoii u Bennyectsennoii (pyk. FO.M. Kocrenko, Kues) u qoHHbIe CUPOHBI B
Haszaposckoii n ['eorpapuaeckoii (pyk. FO.1. Kosanes, I.C. Uxonnukos, Kpacuosipck) [18, c.
18].

B 1982 romy mockoBckumu cmeneonoramu (pyk. C.A. KuszeB) 6bUI0 OCYIIECTBICHO
coeauHeHue remep 3admymmux u Pydeitnas B cuctemy rryOunoit 510 M; Ipu 9TOM HYDKHSIS
TouKa cuctembl (cudoH Ha nHe 3abmyaummx) Oblia qocTurHyTa eme B 1971 . yepes Bxon B
3abmymmux [2,c.142;48].

B 93710 e Bpems MOCKOBCKHI creneoyor Anekcanap BepEBKUH co CTOPOHBI MeLIephl
3a0IyImuX IpeoIoIes Moy cH(OH B T.H. «puToKe n3 [1IKoasHOM» 1 Iporesn 4acTs MeaH1pa,
HIYIIEro B CTOPOHY «KOHE4YHOro» cudoHa IlIkoabpHOM, IpoiIeHHOro TOJBKO Yepe3 22 roja
[58].

Bo Bpemsi BececorozHoro cemmuHapa WHCTPYKTOpoB creieorypusma (pyk. B.J[. Pessan
Coum; 0.0. Jlattnonac, Kaynac) B 1982 1. nax 80-meTpoBBIM KooALIeM 00HAPY)KEH U OTCHST
KpYITHBII 00BaIbHBIH 3211 BoiijakoBa ¢ HercclieT0BaHHBIMH BOCXOISIITMMU XoaaMH [ 54].

B 1985 rony Ha Beecoro3noM cemuHape BhICIIEH HHCTPYKTOPCKOH MOATroToBKY (pyK. B. /1.
Pesgan, Coun; D.3. Jlaiinonac, Kaynac) BTopoe coeanHeHne MexIy nemiepamu Pydeiinas n
3abnyaummx — xo1 Berpeunslii — 06110 00HapYKeHO U IpoiieHo [2, ¢. 142], a 3aTem OTCHATO B
Tom ke roxy A.H. I'peuenko (HoBomockosck) [59].

B 1989 rogy MHHCKHM CIEIEOTYPUCTOM IMOTEPSBIIUM OPHEHTALMIO U OTCTABIIUM OT
rpymnnsl B nemepe 3a0myamux 06110 00HapyKEHO TPEThe COSANHEHHE ¢ nemepoit Pyyeitnas
[19].

B ¢espane 1990 u despane 1991 rogos B nmemepe 3a0myAmmx COBEPIIMIA HECKOIBKO
BOCXOXKJICHUI crieneosioru u3 creneokiyoa «Kackamy (pyk. O. Bypaakosa, HoBocubupck),
KOTOPBIMH ObUTa OOHApY)KEHAa CHCTEMa XOJIOB, 3aKAaHUMBAIOUIAACS «CYXHM» TPOTOM OX4M,
MIPUTOAHBIM JUIsl UCTIOBb30BaHU B CiIydae naBozka B nemepe [40; 45].

B 1991 rony mockoBckum crieneonorom B.3. KuceneBsiM pu OAIEPIKKE CIIEICOIOTOB U3
MuHcka ObLIT mpoiineH qoHHbIH cudoH (20/-5 M) B nemepe 3abmyammx u obcnenosana 300-
METpOBasi rasiepes 10 cienyromiero cudona [33].

B 1993-1995 romax mockoBckue creneonoasogauku (B.D. Kucenes, A.®. Illymeiiko,
J1.B. ITposanos) npeonoienu cudon (C1=12/-14 m) Ha ry6oune 205 M B neniepe MenBexbs u
JOCTHIIN OTMETKH -435 M, nccnenoBaB psit ci(OHOB BHHU3 M BBEPX IO PYCITy MOA3EMHOTO
notoka[33].

B mae 1994 roma B.D. KuceneBbiM mpoiineH «maoHHBIN» (-220M) cudoH B memepe
T'uranros (12/-2,4) [34;36;37].

B 1995 rony mockosckue crieneosnoru u3 MOTH (pyk. K.M. /lybpoBckuii) ncciemnosanu
HECKOJIBKO BOCXOJSIIMX XOJOB B pailoHe Bopmomamguoro 3ama mnemepsl [uranTos,
MIPOTSKEHHOCTH KOTOPOH yBenuunnach 10 1210 m [15].
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Tabmuna

ITonzemHubIe KapCTOBBIC IOJIOCTU AJIEKCKOTO CIIENIC0JIOTHYECKOTO yqacnca*

Abec. IMpoek-
BbicoTa | JlnnHa, THUBHAst TryGuna IInomanp Ob6bem
nN“ Tornonum Jlpyrue TOnoHHMBI aMIUIATY/a, 5 3
BXOJ1a, M JUIMHA, M M M
M M
1 39-40kr 890 90 50 50 30 300
2 AJbl 50 38 10 120 500
3 AnmHckas 300 15
Bapubana; I'por
4 Bapuban bapubana; 740 110 100 20 1700 8800
baneban
5 E:;"“e”“e“‘ 880 880 865 260 4400 | 26400
o | Teorpaguie- 890- 1 3100 | 2700 310 3200 | 7000
CcKast 870
7 T'uranToB T'uranTter; ['urant 810 1210 925 220 800 2400
8 T'pajioBast 860 240 180 120 120 6800
9 Japbst 55
10 | JiBoprosas 770 >110 >90 110 >150 >600
11| leBuubst 940 320 190 165 400 1200
12| IuriomHas 52
13 Erepckas 770 50
M-100
3abmyaummx - (3a6 ):
IxonbHas - P angip;}:[mnxcsl ’ 880-
14 | Pyueiinas y 820- 6400 600 >10000 | >40000
(Kapaxaruua);
(cuctema 840
neiep) IxonbHas
(JTroOurenbsckas)
15 | 3aBrpauiHss 105
16 Kun-/13a-/]3a 715 156
17 | Jlarepuas 240 210 55 20 1100
18 | M-1 27 7 20 12 180
19 | M-15 Konogery M-15 835 25 10 15 10 150
670
20 | MakcuMOBBIX (660) 262 47
21 | Memexbs Memmexts 760 | 5450 | >325 | 438(7) >600 | >2300
(Anekckas)
» MenBexbs Huira, A“pxeono- 705 27
YaCOBHS THYECKHH IpoT
Hasaposckas -
MpumycHas - %3330302232 860,
23 | Ocennsist pHMY ’ 840, >7000 | >5500 500 >7000 | >31000
Haszapogsckas-3
(cuctema 820
(«2-ro OKTSIOps»)
neep)
[Mapruszanckas
(2-ast My3eiinasi);
24 | TTapTu3aHcKas M 290 85 85 0 140 600
anast
BoponioBckas
25 ITepeBanpHas 900 240 100 125 200 2500
26 | ITemepa Nel I1-1 940 20
27 | Temepa No2 I1-2 790 20
28 | Ilnonepouka IMuonepckast 770 42 15 35 50 250
29 | Poraras 60 45 15 110 260
30 | Cepexkuna 120 100 70 50 1000
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TIponomxeHue TabnuIb

Abce. Tpoex- TnyGuna
Ne R— Jlpyrue Beicota | Jlnmna, TUBHAs ammTyIa l—lnouiaﬂh, O6’l>3€M
wn TOIMOHUMBbI BX0/1a, M JUIMHA, M ’ M M
M M

31 | Cudonnas 167 160 10 300
32 | CkBo3Has Tynuens 800 >150

AlMHCKas;

HoBo-Anmnckas
33 | CokomoBa (Askekckast); 300 660 600 20 2000 8400

CoKomoBCKast

(ArmHCKast)
34 | TEII %3‘61’““3"’ 795 650 600 450 2000 4200
35 | denoposa 85 5 80 15 1200
36 | Illokomaaka 45 35 15 20 40

* Umeromes ykazanusi euje Ha 27 Kapcmogulx NOLOCmetl ¢ HeOOCMamo4HblMU 0151 U0 EHMUDUKAYUU OAHHBIMU

B despaie 1996 rona rpynia nonrasckux creneonoros (pyk. FO.M. Kacwsin) o0Hapyxnia
1 HCClieI0Baa B reriepe 3a0nyaimx y3Kui TPEIInHHbIA X0/, BBIBOISIIH B pPa3BETBICHHBIN
abupUHT; 00IIast TPOTSHKEHHOCTH HOBOTO yuacTka cocTasmia 6omee 300 m [60].

B atom xe roxny cnieneonoasogaukamu MI'Y (A. Illymeiiko) u CK «Cokonbauku-PYIH»
(A. AxceHoB) OBIIM TPEANPHUHATHI TONBITKA HCCIECAOBAHUS TIPONOIDKEHHS CH(OHA
3acu(oHHOI yacTu neueps [ urantos [34; 35].

B aBrycre 1996 roga B coBmecTtHOil skcnennimn ykpanHckux (IlontaBa m XapbKoB)
CIIEJIC0JIOrOB IPU 00CIIeI0BAHUN ITPUTOKOB TIeIepHoii cuctembl Hazaposckas—IIpumycHas—
OceHHsIsl B IPUTOKE U3 metiepbl J{BopiioBas Obliia 0OHapyKeHa Pa3BETBICHHAS CETh XOI0B U
3aJ10B 0o0mielt npoTspkeHHOCTHI0 Ooiee 500 M. MccnenoBanust yKpauHCKHX CIIEJIEOIOTOB 110
BOCXOKAEHUSIM B TpuTOKax OceHHel MpoaoKaInch eIle HeCKObKo J1eT [42; 43; 44; 46; 73].

B ¢eBpare nu mae 1997 roma crieneonoramu MI'Y (pyk. H. Illarckwmii) coBepiieHo
BOCXOX/IEHUE B ITpUTOKE nerepsl LLkonpHas, OTKphITa U HCClIeIOBaHA HOBAsl €T0 4acThb [36].

B nHOs16pe 1997 rona mockoBcknM cneneosnorom B.B. IlerpoBeiM oOHapyxeHa memiepa,
«IOIapeHHAs» UM ISl TIEPBOIPOXOMKICHHS y4acTHUKaM cresieomkonsl I. Crapeiii Ockon
(pyx.E. CemennsieBa), KOTOPBIMH OBUT TPOWIEH KPYTOHAKIOHHBIH XOI C yCTyHmaMH 10
yOuHBl Okoso 60 M, 3aKAHYMBAIOIIMKCS TIIBIOOBBIM 3aBajioM. BrocnencTBuu, pu
MIOBTOPHOW MOMBITKE MPOXOKICHUS, OBUIO OOHApYKEHO, YTO BXOJ MOrpeOCH 0OBAIOM.
[Temepa nomyunna Ha3zBanue Hapss [5; 6; 75].

B 1998 rony crmieneonoramu IlepoBckoro paiionHoro kiyba typuctoB Mockssl (pyk. C.
BenoycoB) B nemepe J{BopiioBast npeojosieHa y30¢Th Ha IiyOuHe 60 M 1 1oCTHIHYy Ta Ty O1Ha -
110m [33].

B ¢espare 2000 roma cneneononBogaukn (CK «Coxompanku-PYJIH», Mocksa) A.
AxkcenoB u C. Ko3zbma, nponsipayB cudon Kucenesa B nemiepe ['uranros, uccinenosanu 30-
METPOBBIH BOCXOISIIAN X0/, 3aKOHIUBIITHNCS TYTTUKOM [35].

B 2000 romy cneneocekuueii [lepoBckoro paitoHHOro kiyda TypuctoB MOCKBBI ObLIH
OpraHM30BaHbI TPH SKCIIEANINH B IEIIEPHYI0 cucTeMy PydeliHas—3abmyammmx, B KOTOPOit
ObUI COBEpIIIEH MOIBbEM Ha 45 M IO BEpPTHKAIN K paHee HEH3BECTHOMY KOJIOALLY ABPODBHI,
BBIBOJSILIIEMY B KPYHHYIO HM3BIJINCTYIO [JIMHHCTYIO rajiepero, OAMH U3 OOKOBBIX XOJOB
KoTOopoil — 'anepess YuuTens — BbIBEN IEPBONPOXOALCB K Y4acTKy Hemiepsl 3almyaumx
MEKy JIByMsl IOHHBIMH cU(OHaMHU, TIEPBBIN M3 KOTOPBIX ObLT npeonosieH B.D. Kucenessim
emte B mae 1991 r., a Bropoii (4/-1 m) npoiinen A. AxcenoBbiM u [1. JTro6umoBeiM B Mae 2001 1.
[60].

B 2001 roxy cneneomoramu cexiun «Yyxas 3emmst» (pyk. [. Kopoukmn, Mocksa)
Npoii/ieHa Tielepa, MOoMy4rBIIas K30THYECKOEe Ha3BaHME, MO HU(paM HOMEPHOTO 3HAKa
TpaKTopa, HCIOIb30BaHHOTO ITpH 3a0pocke, 39-40 kr rryonHoi -50 M [49].
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B mae 2002 rona Anexceit AkcenoB (CK «Coxonpauku-PYIH», Mocksa) norpysuics B
TpeTuii cudoH Ha JHe nerepbl 3abmyammx Ha 65/-41 M, HO He JoCTHT ero okoH4YaHus [60].

B mrone 2003 rona cneneonoru IlepoBckoro PKT mpomomknnm nccnenoBaHme mepBoro
COeIMHeHHs Mexay 3abmymmux u PydeliHoW—3MMHEro mpUTOKa, MPOWIS B €ro
HEWCCIICIOBAHHON YacTH CHHU3Y BBEpX camblil ImyOokmii Ha xpedre Asek 100-meTpoBbIit
KOJIOZICLL, BBIBOJSIIMI B HAKJIOHHBIN MeaHapupyromuii xox [40].

B suBape 2004 roxa crieneonoaBogHUK Aekceil AKCEHOB U3 MOCKOBCKOTO CIIEICOKITy0a
«CoxonpHukH-PYJIH» mpoHBIpHYI T.H. «KOHEUHBII» crudoH B remepe [lkonphast (puc. 3).

B mae 2004 roma Anekcelt AxceHoB, Buramuit Cropuminos, Anexceil IlyctoButun u
Huxkonait BanoB (MockBa, CK «Coxonsauku — PYJIH») uccienoBamu 3a mpoiJeHHBIM
cudonom ranepero Cka3ka MPOTSHKEHHOCTHIO 270 M, KOTOpasi 3aKaHYMBANACh €Ie OIHUM
CHU(OHOM.

B mae 2005 roza B pamkax MexIyHapOIHOTO dKCIeuInoHHOro Bhie3na (Poccus — JIutsa)
¥ y9eOHO-TPEHHPOBOYHOTO BEIXO/Ia CIIENIEONIKOIB crienieokiryda «Cokonpaukn — PY/IH» atn
JKE CIIeJICOTIO/IBOIHUKHY, IPOWIsS BTOpoi cupoH (okazaBiuuiics nosycuoHOM) u
CIyCTHBIINCH 1O menu Ha 10 M, Bemumn Kk BepxHer gactu K-25. On okazancs o0opyaoBan
CTapbIMH CKaJIbHBIMH 1 IIIIIMOYPHBIMHU KPIOYbSIMH, ITPEOJI0JIEB €T0, BBIIIUTH Ha YCTYII BHICOTOM
5 M, u pouutu no meanapy no K-15 — Bepxseit wactu Bomomana B 3ane UHCTHIN memepst
3a0mny/Inx, Ha [UIaHe U pa3pe3e KOTOPO MPOHAEHHBIN yuyacTOK 0003Ha4YeH KaK «IPUTOK 3
[xoneHOM» [16; 72].

B teuenne 1998-2010 rogos crieneonoru Counnckoro ornenenus PT'O (pyk. B.A. Vcaes)
B HaMMEHEEe M3Yy4YCHHOH B KapCTOJIOrO-CIIEJICOIOTMYECKOM OTHOIICHUH CEBEepO-3alagHON
YacTH MaccuBa AJIEK OTKPBUIM M HCCIeNoBaIN 13 HOBBIX KapCTOBBIX OOBEKTOB: IMEIIEPHI-
IIOHOPBI C OTKPBITBIMH M 3aKOJIbMAaTHPOBAHBIMU BXOJIaMH; KOJIOALBI U TeIIepbl HeOOIbIION
TTyOWHBI ¥ THHBL;, BOIBIION MpoBall — 0CTATKKM TUTAHTCKOTO 3aJ1a, y KOTOPOTO B HEAATIEKOM
MIPOLIJIOM OOpYWIMJICS CBOA, C TPOTOM M Helepkod TeMmKHHa, pacHoIOKeHHBIX Ha
MIPOTHBOIIOJIOKHBIX CTEHAX MPOBAA; elle TP KPYIHBIE MEHIePsl B OMHOI U3 KOTOPHIX OBLIO
oOHapykeHO OOJbIIOe KONMYECTBO KPYIHBIX KOCTEH HEM3BECTHOTO [OMCTOPHYECKOTO
JKuBOTHOTO [17].

Jannsbie mo nocTurayThM pesyinbraram Ha 01.09.2011 . otpakeHs! B TabnuIe.

MaccuB Asiek 1o TpaBy SIBISICTCS ATATOHHBIM (PErpe3eHTaTUBHBIM ) 00BEKTOM C BHICOKO#
CTENEHbI0 N3ydeHHOCTH. [10/1X0/1 K KapCTOIOro-CresieoIorn4ecKiM UCCIIeIoBaHNAM AJleka
HU3MEHSUICS OT pacCMaTpPUBAaHUS KapCTOBBIX Iellep paloHa KaK H30JMPOBAHHBIX
CIeNe000bEeKTOB, MOCIE MPOU3OIIENIINX OObEANHEHUN HECKOJIbKHMX Melep B CHCTEMbI
Hazaposckas—IIpumycnas—Ocennsisi u, nosnuee, lllkonbHas—Pyuelinas—3a0myqmmx,
U3Y4EHMIO MelIep MacCHBa KaK 4acTei AJIEKCKOH CIIeIe0KapCTOBOIM BOJIOHOCHOM CHCTEMBI,
CTENEeHb BIUAHMUS KOTOPOW Ha (QopMupoBaHHME T'HAPOXMMHUYECKOrO cOCTaBa U
THAPOTCOJIOTMYECKOTO pexknMa MaleCTHHCKOIO MECTOPOIKACHHUS CYIIbQUIHBIX BOJ TPYIHO
MIEPEOLICHUTD.

K nepcriektiBam JajabHEHIINX HCCIICOBAHUI ClIeyeT OTHECTH MPOJOJDKCHUE PaboT o
IIPSIMOMY TIPOXOXKJICHUIO IPYTHX BeTBEH AJICKCKOH CIIeNIe0KapCcTOBOM BOJOHOCHON CHCTEMBI,
OTKPBITHIO U HCCIICJOBAHUIO HOBBIX IELIEP U MEUICPHBIX CHCTEM, B TOM YHCIIE, U B CEBEPO-
3amajHoN yacTh XpedTa AJiek.

B Hacrosiiee BpeMsi HCCIIEN0BaHMS B TIelIepax MaccuBa AJIeK MOYTH HE MPOBOAATCS B
CBsI3M C OJaronpusATCTBYIOMIEH IUIsi Mccienosareliedl 0OCTAaHOBKOH B Topax HeEHaleko
pacnionoxernoit ¢ Coun AbOxasueil. [1oaToMy MOXXHO OOOCHOBaHHO MPEAIONAraTh, YTO
aKTHBHM3aIUs B Ommkaiiiee BpeMs HCCIEAOBATEIBCKONH MEesTENBHOCTH Ha AJexe
MaJIOBEpOsITHA M B JIydllIeM cliydae OyleT HOCHTb SIU30IMYECKUN W/MIM CHOHTAHHBIN
XapakTep.

B 3axittoueHme ciaenyer OTMETHTb, LISy oLIee:

- OTCYTCTBHE KakKOro-iubo HHTepeca K HCCICJOBAHUIO KapcTa MaccuBa AJeK y
OoQUIINATEHBIX HAYYHBIX U XO3SHCTBEHHBIX CTPYKTYP;
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- HEJOOIEHKAa pPOJM IMOJ3EMHBIX KapCTOBHIX MOJOCTeH B (HOpMHUpPOBAHUHU
TUAPOXMMHUYECKOIO COCTaBa M THJAPOIEOJOTHYECKOro pexuMa MalecTHHCKOTO
MECTOPOXKICHHS CYTb(PHUIHBIX BOI;

- OTCYTCTBHE JOJDKHBIX Mep (KpOMEe HEIIaCHBIX 3alpeToB) Ha IIOCEILIEHHE MAacCHBa
CIEJIeoJIOTaM! ¥ TYPUCTaMH, U3-3a KOTOPOI MPOU30IIIIa MePEOLCHKAa HeTaTUBHOTO BIIMSHUS
Ha 9KOJIOTHYECKOE COCTOSIHUE CIIETIe0CPE/Ibl, OXPAaHbI U HCTIOIb30BAHUS CIIEICONPOCTPAHCTBA
MaccuBa AJex.

Bce 3T0 BBINIAIUT 0COOCHHO HEPa3yMHO M HEPALIMOHAIBHO HA (J)OHE SBHO BBHIPAXKEHHOTO
YBEIUUSHHS pealibHOI aHTPOTIOTeHHOM HArPY3KK Ha KapCT U Helepbl xpedTa AJleK B CBs3U C
WHTCHCHU(UKAIMEH ITOATOTOBKM KOMMYHHKAaIlMOHHO-TPAHCIOPTHOH HWHQPACTPYKTYPHI
3umueit Onummnuans: 2014 roga.
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64. Ortyer 00 sxcrenunnu MOCKOBCKOH cekuuu creneonorun B paioH xp.Anek (Ces.
Kagka3) (31 utonst — 27 aBrycra 1971 1., Mocksa, pyk. M. Diirens). M, Hosi0pb 1971 // apx.
MTITIKT. Ne 2537.

65. Oruer 00 skcrieauun Ha xp. Asek (3am. Kaska3z) 17-30 aBrycra 1970 ., MI'VY, pyk. M.
3BepeB. M, 1970 // snektpoH. apX. « XpaHUTEIb APEBHOCTE».

66. TlpoxodreB C.C. Kapcr UYepnomopckoro mobepexbs KaBkaza nm Merommka
uccienoanus neuiep / Otuer o paboTe KapcTOBOTO OTpsifa AJUIEPCKOH KOMILICKCHOU
CTaHIUH 3a 1oJieBble epross! ¢ 1959 rona / coct. E.M. Omm, C.C. IIpokodnes // apx. CO
PI'O. Ne215.

67. TIlpoxogres C.C. Kparkas ucropust kapctoBoii uzydenHocta Counrckoro paiiona // Tes.
noki. [ ropoa. coBemanus mo mpodiemam kapera u cneneonorun. 1981 // apx. CO PI'O. Ne
285.

68. Tlpokodres C.C. Ilemieps Annepckoro paiiona / Otder o paboTe KapcTOBOro oTpsiia
AnnepcKoi KOMITIEKCHOM CTaHINH 3a rosieBble eproabt ¢ 1959 roga. Cocrasmmu: E.M.Omnm,
C.C.IIpokodreB// apx. COPI'O. Ne215.

69. Tlpokodser C.C. PacmpocrpaHeHue kapcToBbix (opm Ha xpedre Asek / Tesuchbl
nokianoB | roponckoro coperianus 1o mpodiemam kapera u crneneonorun. 1981 // apx. CO
PI'O. Ne 285.

70. P-24. Counnckuii reppuropranbHeiii COBET IO yIPaBICHUIO KypopTaMy Ipodcor030B
32 1920-1964 rr. // apx. ropona-kypopra Coun.

71. CBoxmHBIIf OTYET MO pe3yibTraTaM creneodkcrneauuii 1966-1968 rr. IV kareropun
cnoxunoctu. [louck memiep B KapctoBoM paiione xpebta Ausek (3am. Kakas) (pyk. B.B.
Wmroxnn). M. 1968 // apx. MI'TIKT. Ne 3210.

JlonoTHUTEIbHBIE CBeIeHUSs
72. Ilepenucka H. liBanoBa c aBTOopamu.
73. Ilepemucka 0. Kacpsana c aBTopamu.
74. Ilepenucka H. JIazapeBa c aBropamu.
75.  VYcrHoe coobuienue B.B. ITerposa ogHomy n3 aBropoB2010T
76. Ycraoe coobmenue JI.A. YeukoBa oqHOMYy u3 aBTOpoB B 19811

' B.IL. Tpudanos, > O.H. Mopo3os

'Bypamckuii zocydapcmeennviit ynusepcumen
2 o
MOY /10 Llenmp oononnumensnozo 0opazoeanus oemeit
U IBEHKUIICKUX HAPOOHbIX pemecen ¢. bazoapun (Bypamus)

CO3JAHHUE KAJACTPA IEHIEP BYPATUU: TPOBJIEMbBI U 3ATAYN

'V.P. Gribanov, ‘0O.N. Morozov

'Buryat State University, Ulan-Ude
’Centre of Children's Complementary Education and Evenkis' Folk Crafts, Bagdarin, Buryatia

CREATION OF THE CAVE CADASTRE OF THE BURYAT REPUBLIC:
PROBLEMS AND TASKS

Summary
There are 144 known caves in the Buryat Republic. Only the cave names and approximate locations are known for the
majority of caves (89 sites). Relatively complete information, collected by cavers, available for 31 cavities. 24 caves do not
have enough data. Some caves have more than one name (from two to four). Cave locations are not always clear. Majority of
caves needs certification.
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Iemepsr B Pecniyomnmke Bypstust uccienosanice 6omee 150 net, HO 3a Takoii UM TETBHBIHA
[IPOMEXYTOK BPEMEHH OHH OCTAlOTCs Maslou3y4eHHbIMU. Ha ceroyns B Bypsituu KonugyecTso
M3BECTHBIX HaM Ielep NPOTSHKEHHOCTEI0 6onee 50 M u riry6ouHoi 6ostee 20 M, cocTtasisier 11.
B To Bpemst kak B pkyTckoit oOnactu u3BectHO 6oiee 70 meriep ¢ moqo0HbIMU TapaMeTPaMH.
Taxas pasauIia 0OBACHIETCS HATMYUEM TPEX CHEICONIOTHUSCKUX CEKIMH M CIIEIHaIICTOB-
KapcTOBEIOB PabOTAIONIMX Ha IPOTSDKEHHM IMOCICIHUX JAECATWICTHH Ha TepPUTOPHU
UpxyTtckoit obmactu. B Pecrybnmke Bypsarus B Teuenne nocineanux 15 et mo ucciepoBaHuio
rietep paboTaeT TOIBKO 0THO 00ObEIMHEHNE — F€0JIOr0-CIIEIE0IOrHYEeCKUH KpyxOoK «/Jlosrany»
MOY J10 neteit LleHTp 1ONONMHUTENBHOTO 00pa30BaHUS U IBEHKUMCKUX HAPOIHBIX PeMecel
c. barnapun.

ITo ganupiM A.I. @ununmnosa [6] B bypsituu usBectHo 73 memiepsl, o naHHbIM E.A.
lomyGeBa [2] ux HacumrTeiBaeTcs okosro 300, Mo HamIMM IrojcyYeTaM, Ha JaHHBIH MOMEHT,
KOJIMYECTBO MojocTell cocraBisier 144 (cm. puc. 1), Haubonblee KOJIUYECTBO IeLIep
3aJI0KCHBI B M3BECTHsKax. B mepcnexTnBe B PeciryOmuke mycTOTH MOTYT OBITH OOHAPY>KEHBI
HE TOJIBKO B KapOoHaTax, HO U B 0a3aJibTax U JlaKe B rpaHuTax. MIX pa3mMepbl MOTyT JOCTUraTh
mryOunsl Oomee 500 M, UIMHBI — JECATKH KWJIOMETpOB. Bce wH3BecTHBIC TeImIepsl
MPEJICTABIISAIOT UHTEPEC ISl HAYKHU U TypU3Ma.

Hamu Obutn crienansl Beinucky u3 6osiee 100 omy0OnuKkoBaHHBIX, 0K0JI0 30 PYKOIHMCHBIX
HCTOYHHUKOB M JIECATKHM CTaTe€dl M3 CPeJCTB MaccoBOi MH(MOPMALMM, NPOAHAIHM3HPOBAHbBI
pe3ynbrarhl cBoMX paboT. M3 Bcero storo BhiOpaHa UH(OpPMALUS OTACIBHO MO KaXI0u
Terepe, 3aTeM Npon3BeieHo ee 0000IeHHOe onrcanre. Bee nmeromniyecs JaHHbIe BEIHECCHBI
B Tabmuiy (Tabl.), 32 OCHOBY KOTOpOiIl BbIOpaHa Tabmuia, panee omybnukoBanHas A. I.
OumurnmossM (26 etep) [6].

Ha cerogusmHuii MOMEHT coOpaHa HeoOxoaumas WH(OpMALKU Ui KajacTpa Io
cnenytomuM memepam (31): Awmkra, Awukra-2, Awmkta-3, Amanmak-1, Amanmax-2,
AnpnpeeBckasi, AyHuk, bomaukra, bonornas, bypoBas Huma, BunroBas, l'opoma-1,
I'panutHas, lenshun, [Jonranckas Sima, 3amanunBeiii MocT, 30J10TO# Konmoze, M3BecTkoBast,
Wzrobpunas, Wmckas, Uarypekas, Mpkyrckas, Kanerurosas, Kaparama, Kensina, Kimod,
Jlensinas, Ilepsas, [TnomOup, PenukroBas, CeipHas. [1o HEKOTOPbIM U3 HHUX HH(pOpMAIHs
Haxomutes y A.I. @dwmmnmosa: Aukra-1. Aukra-2, Aukra-3, bonaukra, bonornas, Byposas
HHIIIa, 3aMaHYMBBINA MOCT, 30J10TO# KoJoaen, M3BecTkoBas, Kensna, Penukrosas. JlanHbie 1o
nemepam Kirou, [Ipopsa Haxozstes B crieneokiyoe « Apaduka» (MpkyTck).

KonmuectBo HHGOpPMALIUK M MaTEPUAIIOB IS BKJIIOYSHHS MX B KaJ1aCTP HEIOCTATOYHO 110
24 nemepam: baiicel, nm. bannanosa, bannas, basua-J[anrap, bonemas Jlynapckast, ['opomosoit
Vrec, Topomd-2, Haupummn, XKanok-2, Muanokra, Urannunckas-1, NUx>-Yryn, JlaBoseble,
Manouepemmanckada, Myprynuk, Myxop-Xynraiickasg, Haenuno, Hanennsie,
Cenenrunckas-2, Cytail, Ynsauasp, Yerb-Kaxrtunckas, Yiikanbs-2, Yukoi.

[To GonpmmHCTBY memiep (89) HET MaHHBIX MM UMEIOTCS OT/ICIbHBIC HE3HAUYNTEIILHBIC
cBeieHus: AHarycrail, Anrupckas, Apa-Kupenkas, ApcentbeBo, Apmas, Anadra, baun-
Xapa-2, Bamo0yiika-1, BamOyiika-2, BamOyiika-3, Bbapna-I'sip, Bapbikunckas, Bonbuias
Bapnauxka, bosnbmas [lanoBka, bonbias Yepemmanckast, byrapuxra, bynnuckas, Boctounsie
Casubl, [ansypuno, [apra, I'pemsiuas, ['ynn-Caba, ['ycunoe o3epo, Jxenoma, [onras,
Ieipecryiickuit Kyntyk, Enoxun, Xanok-1, 3apy6uno, 3Be3na, Mpkyrt, Wranunnckas-2,
Kapnuxa, Kamkaproii, Kurtoii, Knagosas, Konayii, Kymopa, Kymein, Kyprokon, Jluces,
Manas Jlynapckas, Mano-I'yraiickas, Measexns, Menbxaryiickas, Monoro, Monax, MoHzpl,
Myryanel, HecrepeBo, Hosast Bpsinb, HoBocnacckoe, Hyxyn-/laban, Oxa, Osbriuna cornka,
Onunn-baiica, Opromu, Oponro#, [Tecrepeso, IToBoport, [Toarpe6nas, I1popsa, [IsmmaeBckuit
ytéc-1, [TbutaeBckuii yréc-2, Caran-Yna, Caitnar, Cap6anyii, Cesatoit Hoc, Cenenrunckas-3,
CuBann, Crapas bpsub, Tamoe, TapOararait (Yma), Temmoit, Temuuk, Tpommxocasck,
Tymypryii, Tymenuk, Tynka, Ynraii-XomyH, Ynan-baiica, Yiikanbs-1, Yinkanss-3, XaparyH,
XaparyHckas-5, XaparyHckas-6, Xapa-Cy, Xoirot, YuTkanckas.
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Puc. 1. Cxema pacnonoxenus nemep bypstuu (mo A.I. @ununmosy [6]
¢ gonosnuenusamu B.I1. Tpubanosa u O.H. Mopo3osa).

Homepa nemep Ha cxeMe COBIIAIal0T ¢ HOMEPaMHU IIeIep B TabmuIe.
TI'opubie xpedTnl: 1 — Oxunckuii, 2 — Capxolickuii, 3 — benbckue roneipl, 4 — KnToiickue rompipl, 5 —
Tynkunckue romsisl, 6 — Xamap-/laban, 7 — Ypyryaeesckuii, 8 — Xanrapynsckuii, 9 — Kimrouesckoi, 10 —
Jokuamuckuid, 11 — Mansiit Xamap-/ladan, 12 — Xambunckuii, 13 — Monocroii, 14 — 3aranckuii, 15 —
Manxanckui, 1 6 — Mopckoid, 17— Vian-Bypracsl, 18 — Myxop-Taia, 19 —Iaran-/{a6an, 20 — Kypounckwnii, 21
—3ycsl, 22 — XynyHckuii, 23 — Iaran-XyHreii, 24 — Baiikanbsckuii, 25 — Baprysunckuii, 26 — SIMOyiickwuii, 27 —
Tononauuckue ropsl, 28 — Mkarckuit, 29 — Uyiicknii, 30 — Yuraap, 31 — Kudepckuii, 32 — Ceiansip, 33 —
Bepxue-Anrapckuit, 34 — CeBepo-Myiickuit, 35 — Myskanckuii, 36 — FOxxH0-Myiickuii, 37 — L{lunuHckue rops
Iemepsr: 6— Anarycraii, 9— Apa-Kupenkas, 10— Apcenrseso (Cyroit, Cycinoso), 11— Apuran, 13 — Anranra,
14 — bann-Xapa-2, 15 — Baiicsl, 16 — bam0Oyiika-1, 17 — Bam0Oyiika — 2, 18 — BamOyiika — 3, 19 — baunas, 21 —
Bapeikunckas, 26 - bonburas Jlynapckas (Iopembiku), 27 — Bonbiias ITanoska (SIMOyit), 28 — Bonbias
Yepemmanckas, 29 — byrapuxta, 30 — Bynuiickas, 31 — byposas numa, 39 - I'panntHas, 40 — I'pemsuas, 41 —
T'yun-Caba (MBonrunckas, Ocrpast Conka), 43 — ansumn, 45 — J[xenoma, 48 — J{sipecryiickuii Kyaryk
(JTyBuunstii), 50 —XKanok-1, 51 —Kanok-2, 53
— 3apy0uHo, 55 — 3onotoii konozer, 60 — Murypcekas, 61 — Muanokra, 62 — UpkyT, 64 — Utanuuuckas-1, 65 —
Wraniunckas-2, 66 — Vx3-Yryn (Hunosa nyctbins), 67 — Kansuntosas, 72 — Kuroi, 73 — Kinagosas, 74 —
Kuttou, 76 — Kymopa, 77 — Kymsin, 78 — Kyprokon (Korepa), 79 — JIaBoBsie, 82 — Manas JIynapckasi, 83 — Maio-
T'yraiickas, 84 — Manouepemuranckas, 88 — Monax, 89 — Monzgl, 91 — Mypryiwuk (TemMHHKOBCKast, YyHra,
Hyxkoats, Hyxary-Xaiicaran, Ianraii), 92 — Myxop-XyHnTaiickas (Myxop-XyHuyit), 95 — Hecrepeso, 97 —
Hosocnacckoe, 98 — Hyxyn-/laban, 100 — Onbruna Comnka, 107 — IToBopot, 109 — IIpopsa (Kuka), 110 —
IMbutaeBckuii yréc-1, 111 — ITbutaeBckuit yréc-2, 113 — Caran-Vna, 114 — Caiinar, 115 — Capbanyii (Muetyii),
116 — Caaroii Hoc, 119 — Cusann, 121 — Cyraii (bann-Xapa-1), 123 — Tanoe, 124 — Tap6araraii (Vna), 125 —
Temumoit, 126 — Temuuk, 129 — Tymenuk, 130 — Tynka, 132 — Ynan-baiica, 135 — Yikanbs-1, 136 — Vinkaubs-2,
137 — Viikanss-3, 142 — Xoiiror (Cono6om). [pynnbl nemep: (1): 20 — bapua-I'sip, 54 — 3Be3na, 81 — JTucks,
138 — XaparyH, 139 — Xaparynckas-5, 140 — XaparyHckas-6; (2): 1 — Aukra, 2 — Aukra-2, 3 — Aukra-3, 23 —
Bonaukra, 24 — bonorHast, 52 — kapcToBbIii MOCT 3amMaHuMBbIN, 56 — M3BecTkoBast, 63 — Upkyrckas, 71 —
Kensna, 112 — PenuxroBas; (3): 4 - Amangak-1, 5 — Amannak-2, 12 — Aynuk, 44 — {ensdun, 46 — Jonran, 47 —
JHonranckas SIma, 57 — U3io0punas, 58 — Mmenn C. banganosa, 59 — Umckas, 94 — Hanenusie, 104 — ITepaas,
106 —TTnom6wup; (4): 8 — AuapeeBckasi, 32 — Bunrosas, 80 — Jleasnast, 122 — Coipuas (Mkarckas, PK-2); (5): 6 —
Amnarycraii, 36 — I'oponosoii Yrec, 143 — Yukoii; (6): 22 — basu-/{pnrap, 117 — Cenenrunckas 2, 118 —
Cenenrunckas 3, 134 — Yerb-Ksaxrunckas; (7): 70 — Kamkaproii, 96 — Hosast Bpsiab, 120 — Crapas Bpsiub
(Bpsinka); (8): 34 — ansypuno (Opaeneit), 87 — Mogoro, 93 — Hageuno (Tapbararaii), 101 — Onunn-Baiica
(Onumn), 102 —Opromnu, 105 —TITecrepeso (Kyiityn), 128 —Tymyptyii.
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Ceezenust o nieniepax bypsruu (o A.T. @ununmnosy [6] u aBTOpam)

Tabnuna

Ty- Bwmemaromue
No HaumenoBanue l‘[)]r(););f{— (Z:;_/ HI;I;T;;, OﬁL}eM, MOPOALL Tun . T'enesuc
fremepet HOCTb | JIUTY- 'S M COC-TaB | BO3pacT OTIOACHII | TIeIepe!
J1a, M
1 | Aukta 37 1.4 162 194 )4 [ T KD
2 | Aukra-2 10 0 7,5 7 u €, r KD
3 | Aukra-3 12 0 14 9 u €, r KD
4 | Amannak-1 30 -4,8 28 24 " PR;- €, | I,B, X, AH K5
5 | Amanpak-2 16 +2,5 15 16 " PR;- €, I,O,X 'K
6 | Anarycraii - - - - - - - -
7 | AHrupckas - - - - - - - -
8 | AnzgpeeBckas 60 +16 89 196 " PR;-€, | X,0,5,TJI KD
9 | Apa-Kupenxkas - - - - " - - -
10 ApcenrbeBo (CyToid, : } : ) . . : }
CycnoBo)
11 | Apman - - - - u € - -
12 | Aynuk 2,4 +2,9 2 2,5 bl €, r r
13 | Amanra - - - - - - - -
Baun-Xapa-1 (cm. Cyraii)
14 | baun-Xapa-2 - - - - - - - -
15 | Baiicer 2,1 0 - - C (x) PR;- €, T K (?)
16 | bamOyiika-1 ~20 - - - " €, T KD
17 | bamOyiika-2 ~6 - - - " €, X KD
18 | bam0yiika-3 - - - - )41 € KD (?)
19 | bannas 12,8 0 33 36 I Pz? I,b, AH -
20 | bapHa-I'sip - - - - - - - -
21 | BapbIKHHCKast - - - - - - - -
22 | basn-J{pnrap 27 - - - u PR, r -
23 | Bomankra 5 0 4 4 " €, r KD
24 | BonorHas 40 0 56 84 u €, I.b KD
25 | Bonbuas BapHauka - - - - - - - -
o [ | on | - |- |- [ I
Bonbas [Tanoska
27 (;MGyﬁ) ° ) ) ) ) u € ) )
28 Bonbas . B : ) B ) B B
YepemuiaHckas
Bpsnxa (cm. Crapas bpsinb)
29 | byrapuxTta - - - - 14 PR; - -
30 | Bynauiickas - - - - - - - -
31 | byposas Humra 3 0 15 11 " €, I X K3 (?)
BuntoBanbns (cM. [Toarpe6Hast)
32 BunToas 8.4 +4 17 27 u € I.b KD
33 Boctounsie CastHb - - - - - - - -
Tanraii (cM. Mypryuuk)
34 | T'ansypuno (DpaeHeit) - - - - - - - -
35 | I'apra - - - - - - - -
Topemsiku (cM. Bonbias JIynapckast)
36 | I'oponoBoii YTec 10 0 24 50 b N I By
37 | Topoma-1 600 47,0 - - n € 0,B, X, T, KD
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Iponomkenne TabnuIbl

0 g HY'/ . Bwmemmaronime .
Ne | HammeHoBaHue nemuiepbl xl:;): Anl\rl?- m;;b, 06]’36M’ ToporHt Tun . 314?:H§e-
HOCTb | JIHTY- Ve M coc- BO3pacT OTIOAKCHIH mepsl
na, M TaB
38 | Topomd-2 119 -13 - - " € L Bb)](’ 0, KD
39 | I'pannTHas 8,5 +5,0 - - Pz3 Ib B
40 | I'pemsiuas - - - - - - - -
T'yun-Caba
41 | (MBomrunckas, Octpast - - - - - - - -
Comnka)
42 | I'ycunoe o3epo - - - - - - - -
43 | JlaHbliuH ~15 +1,0 - - €, b, KD
44 | Mensun 96 -38 76 220 u PR;. €, L, l",BB, X K2
45 | Jxenoma - - - - - - - -
46 | Jdonran 10 - - - - - - -
47 | Honranckas SIma 5120 -130 | 13300 | 43400 u PR;- €, X, rg’]?’ L F];Fé(,
48 Z[LIpeCTyﬁEKHPI Kynryk } } ) ) ) } ’_ }
(JTyBHYHBIIT)
49 | Enoxun - - - - - - - -
50 | XKanox 1 - - - - i \% - K23 (?)
51 | JKanok 2 6 0 - - pil \Y r B
52 | 3amaH4YMBBIH MOCT 4,5 0 4 4 n €, r K
53 | 3apybuno - - - - - - - -
54 | 3Be3na - - - - - - - -
55 | 3om0TOl KOJIOEIT 4 4 7 28 u €, X, T, T KD
MBonrunckas (cum. ['ynn-Caba)
56 | UsBecTkoBas 12 0 9 38 )41 €, T K
57 | U3obpunas 9,5 -4,5 6 4 MHn € I,TJ, B KD
HWxkarckas (cM. CoipHas)
58 | Um. C. bannanosa 5 4 - - MU € X, I,JI KD
59 | Nmckas 6 0 8 5 " €, I,b, X KD
60 | Uurypckas 6 0 - - b - I, AH By
61 | Mnonokra ~10 0 - - " € I.b KD
62 | Upkyt - - - n - - -
63 | Upkyrckas 88 2 290 550 141 €2 LTJL b K3
64 | Uranunckas-1 3 0 - - pit PR, I, b, AH KD
65 | Urannuuckas-2 - - - - - PR, - -
66 E;;z;i‘; (Hunosa 9 - - - 1 - AH, B -
HNueryii (cm.Capbanyii)
67 | Kansuurosas | 192 | 42 [ 326 ] 292 [ u ] PR LX,B I'TK
Kamyctunckas (cMm. Yerb-KaxTunckas)
68 | Kaparana 4,0 0 - - n € r B
69 | Kapnuxa - - - - - - - -
70 | Kamkaproi - - - - - - - -
71 | Kensina 10 0 50 350 u €, r KD

Kuxa (cm. ITpopsa)
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TIponomkeHue TabnuIb

IIpors- | 6una/ | Ilmo- Buemaionue Tene-
Ne HaumMenoBanue nemepbl JKEeH- AwMri- | map, OG"?“’ TIOponH! Tum . sne
HOCTE | JIHTY- w " coe BO3pacT oo Illr:;r,l
13, M TaB
72 | Kuroit - - - - - - - -
73 | Knagosas - - - - r - - -
74 | Kimou 83 -57 - - " €, IIL T n
75 | Konnyii - - - - - - - -
Korepa (cm. Kyprokon)
76 | Kymopa - - - - - - - -
77 | Kymsin - - - - - - - -
Kyiityn (cm. ITectepeso)
78 | Kyprokos (Kotepa) ‘ - ‘ - - - (I;I) ‘ - - -
Ksxtuuckue (cM. nemieps! Yerb-Kaxrunckas, Cenenrunckas-2, CeneHrnHckas-3)
79 | JlaBoBbIe 54 -16 - - - - - By
80 | Jlensanas 9,8 -2 15 29 " €, I, TII "
81 | Jluces - - - - - - - -
Jlysuunsnii (cm. deipectyiickuit Kynryxk)
82 | Mamnas JIynapckas - - - - - - AH -
83 | Mano-I'yraiickas - - - - - - - -
84 | MaouepeMinanckas 15 0 22 170 I'H JILTJI A
85 | Mensexbs (Conneunast) - - - - - - - -
86 | Menbxaryiickas - - - - n - - -
87 | Monoto - - - - - - - -
88 | Monax - - - - - - - -
89 | Mouas! - - - - - - - -
90 | Myrys3mst - - - - - - - -
Mypryuunk
(TemHUKOBCKasI,
91 | VYaynra, Hykato, 12 0 - - T - I, b, AH -
Hyxaty-Xaiicarasn,
lanraif)
Myxop-XyHTaiickas
2 (I\Zyxgp-gyﬂayﬁ) > ] ] ] ] Al ]
93 | Haneunno (TapOararaii) 10 0 - - u - T KD
94 | Hanennsie >100 - - - - - - -
95 | Hecrpeso - - - - - - - -
Hunosa nycteinb (cM. Mxa-YryH)
96 | Hosas bpsiub - - - - - - - -
97 | HoBocmacckoe - - - - - - - -
Hyxata (M. Mypryuuk)
Hyxota-baiica (cm. Oponroii)
98 ‘ Hyxyn-Jlaban | - | - | - ‘ - ‘ u | - - -
Hyxoary-Xaiicaran (cM. Mypryuuk)
99 | Oxka - - - - - - - -
100 | Onbruna conka <10 - - - r Pz, r(?)
101 | Onuun-baiica (OHumH) - - - - - - - -
102 | Opromu - - - - - - - -
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Iponomkenne TabnuIbl

i T'ene-
Ne HaumMenoBanue nemepbl JKEH- Awmri- maz%b, o ? mepst
HOCTb | JIHTY- M coc.
na, M ran BO3pAcT
103 Opf)HI‘Oﬁ (Hyxot>- } ) } B a B ) _
Baiica)
Ocrtpas Conka (cMm. ['ynn-Caba)
104 | IlepBas 13 -3,0 9,5 5,7 MU €, I,b KD
105 | ITecrepeso (Kyiityn) - - - - - - - _
[Nemepxka (cM. Ymkanbs-2)
106 | MromGup 140 | -70 | 1200 | ~25000 | W € HEES %
107 | TToBopoT - - - - - - - -
108 TMoarpeduas ) ) ) ) . _ ) )
(BuHTOBAJIBHSI)
109 | IIpopsa (Kuka)* 390 - -33 - - - - -
110 | IleumaeBckumit yréc-1 - - - - - - - -
111 | IIeinaeBckuit yTéc-2 - - - - - - - -
112 | PenukroBas 22 0 14 35 " €, T KD
PK-1 (cm. Coiprast)
113 | Caran-Vna - - - - - - - -
114 | Caitnar - - - - B - _ By
115 | Capbanyii (Mueryif) - - - - - - I, AH -
116 | Cesroii Hoc - - - - - - - -
Cenenrunckas 1 (cm. Yerb-KaxTunckast)
117 | Cenenrunckast 2 9 - - - u _ _ N
118 | Cenenrunckas 3 - - - - u - - _
119 | Cuanun - - - - - - - -
Conneunas (cM. MeBexKbs)
Cosnobom (cM. Xoiror)
120 | Crapas bpsub (bpsinka) ‘ 10 ‘ - | - | - | - ‘ - b -
Cyci10B0 (cM. APCEHTBEBO)
Cyrolii (cM. ApCEHTbEBO)
121 | Cyraii (baun-Xapa-1) 7 0 - - T T-J r B
122 Ei‘iﬁ’; ;({P)K'l’ 146 +37 | 218 382 " € I X, UL B r}g
123 | Tanoe - - - - - - - By
124 | Tap6ararait (Vma) - - - - - - _ _
Tapb6araraii ( cm. Hagenno)
125 | Temmroit - - - - u - - -
126 | Temuuk 2 0 - - T Ts-J T, b, AH -
TemuukoBckas (cM. Myprymmk)
127 | TpouikocaBck - - - - r - - _
128 | Tymypryit - - - - - - _ _
129 | Tymenuk - - - - - _ _ _
130 | Tynxa 15 - - - - - _ B
Vna (cm. Tap6ararait)

Vaynra (cMm. Mypryuuk)

25




TIponomkeHue TabnuIb

o 6l"ny—/ . Bwmemarorue Tene-
pori- M Jro- O06bemM, [OpOAbI Tun 3UC
- [— JKEeH- Awmrn- | manib, 3 .
Hocts | swrry- N M coc- OTJIOXKEHHI ie-
18, M TaB BO3pacT 1EepbI
131 | VYaraii-XomyH - - - - - - - -
132 | Vnan-Baiica - - - - - - - -
133 | Ynaamop 5 - - - - - - -
Verp -Kaxtunckas
134 | (KamycruHckasi, 16 0 - - )41 PR, r -
Cenenrunckas-1)
135 | Vkanbs-1 - - - - - AR,-PR B A
136 | Ymkanbs-2 (Ilemepxa) 4 0 - - M AR,-PR JI, AH A
137 | Ymkanps-3 - - - - - AR,-PR - -

Xamap- Jla6an (cm. Hyxyn-/laban)

138 | Xaparyn - - - - - - - -

139 | XaparyHckas-5 - - - - - - - -

140 | XaparyHckas-6 - - - - - - - _

141 | Xapa-Cy - - - - - - - -
142 | Xoiiror (Comobom) - - - - - - - -
143 | Yuxoii 3 0 - - b N, r By

144 | YurkaHckas - - - - - - - -

DOpaeneit (em. [Nan3ypuno)

SImOyit (cM. Bosnbiuas TTaHoBKa)

* — 110 JTaHHBIM CIIeJICOKITy0a « ApabuKkay»

Mpumeuyanue. Cocmas emewarowux nopod: b — 6azanst, I' — rpanut, ['H — rueiic, | — nonomut, U —
U3BECTHSIK, M — Mpamop, MU — Mpamopu30BaHHbIH H3BeCTHSK, C (K) — CIIAHIBI C IPOCIOsIMU KapOoHata, T —
Tpaxut. Tunvl_omnaoxycenui: A — ammoBuil, AH — anTponorenusie, b — OuoreHneie, B — BomgHO-
MexaHuueckue muHbl, ' — rpaButanuonnsie, [J1 - musunanbuele, JI — mumunii, O — ocratounsie, X —
xemoreHHble. enesuc newep: A — abpa3uoHHbll, B — BeIBeTpuBanus, By — Bynkanorenusnii; I'TK —
THIPOTEPMOKAPCTOBBIi, K — Koppo3nonHblit, KD - KOppo3nOHHO-3pO3HOHHBIH.

Cy1ecTByeT psil TPYIHOCTEH B CBSI3H C T€M, YTO HEKOTOPbIE MELIEPhl TN UX MPUBSI3KH
YIIOMHHAIOTCS B HA3BAHUSIX OpOrpaduyecKux CTPYKTyp U pek: Boctounsie Casinel, p. [apra,
I'ycunoe O3zepo, p. [xuna (nemepa Xapa-Cy), p. UpkyT, p. Kutoii, p. Oxa, p. OpoHroi, n-o
Casroii Hoc, . Tpounkocasck (B 80 kM), XamOuHCKHIT XpeOeT, FyKHbIE OTPOTH XpedTa Xamap-
JlaGaH. 3HauMTEIbHBIC IUIONIAJIM ATUX 0OBEKTOB HE TOJIBKO 3aTPYIHAIOT TOUCKHU ITOJIOCTEH, HO
Y BHOCSIT IIyTaHHILY TIPH BBISIBJICHHN OTHOIICHNUS HAWACHHBIX ITYCTOT K BBIILIC HA3BaHBIM peKaM
u oporpadudeckum cTpykrypam. He BEISICHEHO MeCTOIOIOKEHHE Tenep Ha pekax Mamnast u
Bonpinas YepeMIiaHku — KOTOpBIE €CTh KaK Ha BOCTOYHOM Mo0Oepekbe 03. baiikan, Tak u Ha
3anaHoM (Hemaneko ot Mbica Enoxun). He HaiiieHs! Takue HaceIeHHbIE IyHKTHI, Kak OHOH-
ubups, HoBoe barypuno. Ckopee Bcero, c. [pemsuee Ha BocTouHoM Oepery baiikana B
HACTOSIINH MOMEHT HOCHT HaszBaHWe |pemsumuck. Vmeercss psix y37moB, B KOTOPBIX,
BO3MO)KHO, OJIHY U T€ K€ IeIepPbl UMEIOT pa3HbIe HA3BAHUSL:

- cenna Opownroi, ['an3ypuno, Tap6araraif, [lectepeso;

- HaceJICHHBIE ITyHKTHI 3apyOuHo, Yerh-Ksxra;

- p. TemMHUK (B HIDKHEM TEUEHHH)

- paiioH p. bpsinka

Jlnst 5TUX 00BEKTOB HEOOXOAMMO MPOBECTH PEBU3MOHHBIE PAOOTHI C LEJIbIO BBISCHEHHS
HaJINYWS TTEIIep ¥ COOTBETCTBHUS HX HA3BAHMSIM U MECTOHAXO)KACHUSIM U OTIMCAHHSIM.

ITo oTAENBEHBIM TOIOCTAM HMEETCSl Ha3BaHHUE, HO OTCYTCTBYET OIIMCAHUE M IPUBS3KA, HIIH
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IPOM3BENICHA IPUBS3KA Iellep He K HACeNEHHBIM IIyHKTaM, a K MaJOHM3BECTHBIM
reorpadu4ecKiM Ha3BaHUAM (I1aJlb, MBIC, HCUC3HYBILHE MOCEIEHUS U 1p.): najab bonbias
Baprauka, mectHocts Kapmuxa, Kommyii, Mensexss (Comneunas), Menbxaryiickas,
Myryanel, [loarpednast (BunroBanphs), Yiraii-XouryH, YiasHmp. DTy npoOlieMy MOXKHO
pELINTh C TOMOINBI KPYIMHOMACIITAOHBIX KapT, MPOBEICHHS IOJEBBIX pPabOT Ha
Hpe/IoaraeMbIX IUIOLIASX PACIPOCTPAHSHUS TELIEep ¢ PacCIpPOCOM MECTHOTO HACETICHHS.
JlononHuTENBHY0 HHOPMALUIO MOTYT 1aTh KapThl 20 - 60-X T0/10B IPOIILIOrO CTOJICTHS.

CyniecTByIOT Iemepsl ¢ IByMst win Oosee Ha3BaHUsIMU: ApceHTheBo (CycioBo, CyToi),
Bonburas Jlynapckas (ITopembikn), bonbuias ITanoska (SImMOyit), ['ynu-Caba (MBonrunckas,
Ocrpas conka), Jeipectyiickuii Kyntyk (JlyBuunsiit), Vx»-Yryn (Hwuiosa), Kyproxon
(Kotepa), Mensexbst (Comueunas), Mypryuuk (Ianraii, Hykats, Hyxosry-Xaiicaras,
TemuukoBcKas, YayHra,), Myxop-XyHraiickas (Myxop-Xynayii), Onunn-baiica (Onuun),
Tecrepero (Kyiityn), [Ipopsa (Kuxka), Capbanyii (Mueryii), Crapas bpsiub (bpsinka), Cyrait
(bamn-Xapa-1), Ceipnast (PK-1, Uxarckas), Tap6araraii (Hagenno), Tap6araraii (Vaa), YcTb-
Ksixtunckas (Kamyctunckas), Yimkanes-2 (ITemepxka), Xoiiror (Conobom). CooTBeTcTBHE
MEXK/ly Ha3BaHUSIMU M TICIIEPAMHU MbI BBISICHSUIN ITyTEM CPaBHHBAHHUS TEKCTOB OIHCAHUS U
MECTOHaXOXK/JIeHUs. bosee Toro, nMeroTces 1Be pasHble Meniephl ¢ OIMHAKOBBIM Ha3BaHUEM —
Tap6ararait (Hagenno) u TapOararaii (Yna), 94T0 CBS3aHO C MOBTOPSIOMIMMUCS HAa3BaHUAMH
HACEJICHHBIX ITyHKTOB.

Takum 06pa3zom, Ha 1 gexadbpst 2011 . mo HamkM paboTaM U TUTEPaTyPHBIM HCTOYHUKAM
n3BectHO 144 memepsl. Ha Gonbiryto yacTe memiep HEOOXOAMMO COCTAaBUThH IACIOPT, a B
JajbHEeHIIeM NPOBECTH HHBEHTAPU3ALIUIO JaHHBIX KaJIacTpa.

ITpu uccnenoBarenbckux padorax 00s3aTENbHO CIEAYET ONpPENeNUThCS, ¢ TEPMHUHAMU
«IIelepay, «rpoT» M «HHIIA», pa3oOparbcs, YTO MPEALISCTBEHHUKH IOAPa3yMEBaIM IO
MOHATHSIMU  «IUTyOMHA», «IJIMHA», IIHUpHHA». IIpexkae 4YeM BBISCHHTh OKOHYATEIBHOE
Ha3BaHHE MELIEpPbl, HY’)KHO MAKCUMAaJIbHO OIIPOCHTH MECTHOE HACEIICHUE, TECHO KOHTAKTUPYS
C palilOHHBIMHU M CEIbCKUMHU aJIMHUHHUCTpPALUsIMU. BO BXOJHBIX IPOTaX HPEICTOMT HAHECTH
MapKHpOBKY WM Ha3BaHHE MELIEpbl, YTOObl HCKIIOYNTH Hepa3Oepuxy B Ha3BaHHMAX U
«IIEPBOOTKPBIBATEIBCTBOY.
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Dedepanvroe ocyoapcmeennoe yupexcoenue «3anoseonux Iunexcckuinn

IMABOJKHU B NEINEPAX ITUHEXbSA

E.V. Shavrina

Federal State Institution «The Pinezhsky State Nature Reserve»
CHARACTERISTICS OF CAVE FLOODS IN THE PINEGA REGION

Summary
Cave floods within Kkarst terrains in the south-east of the Belomor-Kuloy Plateau develop due to an intimate connection
between surface and underground water flows. There is an annual cycle of the spring thaw flood, the summer and autumn rain
floods and the winter flood induced by the perched water table. They differ by their causes and nature, but all have a great
impact on the current development of the surface and underground karst.

OCHOBHBIE UCCIIEJOBAHMs BBINOIHEHBI B [IMHEkKCKOM 3alloBEJHUKE Ha FOr0-BOCTOYHON
gacti benomopcko-Kynotickoro mmaro (BKII), na mpaBoGepexse p. Ilmnern. Ilmomans
3amoBeIHUKA cocTaBIsieT 515,22 kM’, oxpaHHOH 30HBI — 30545 kM. Teppuropus
MpeACTaBIsieT co00M MHOTOSAPYCHYIO IUIaTOOOPa3HYIO IOBEPXHOCTh, PACWICHEHHYIO Ha
OT/ICJIbHBIE BOJIOpA3Zie/ibHbIe MAaccHBBl. KapcT pasBuT B Cyib(haTHOH Toue [Opox
HIDKHETIEPMCKOTO BO3pacTa. BenmuumHa miomamaHoOd MOBEPXHOCTHOH 3aKapCTOBAHHOCTH
nocruraer 500-700 Gpopm Ha 1 KM’, Ha yHacTKaX MAaKCHMAJIEHOTO PAa3BHTHS KaPCTOBBIX (hOpM
npesprmaer 1500 dopM Ha 1 KM, 9TO SBIAETCS SKCTPEMATBHO BBHICOKHM 3HAYCHHEM s
teppuropun EBponeiickoli wactm Poccum [3]. Illmpoko pa3BHUTBI Takue THITHYHBIE
[IOBEPXHOCTHBIE KapcTOBbIC (DOPMBI, KaK BOPOHKHU, KOTJIIOBHHBI, a TaKXkKe peikue (GOpMHl,
CBSI3aHHBIE C JISITHIKOBBIMH ITPOIIECCAMH: IIISJIOMTHSIKH, IIEJIOIBI, KAPCTOBBIE JIOTa (KapCTOBO-
JICTHUKOBBIC JIOJIMHBI), MOJIbeOOpa3Hble Jaenpeccuu. MMeroTcsi yHUKaJIbHbIE OCTATOYHbIC
(hOPMBI — THTICOBBIE OCTAHIIBI M OATITHH.

Ha Tteppuropun IluHexckoro 3amoBefHMKa W €ro OXpaHHOH 30HBI K Hayainy 2011
Haiimeno 119 memep. DTo cocTaBiseT OKOJO Y4 BCEX NelIep, 3aperUCTPUPOBAHHBIX B
HACTOsIIIIee BPeMsl Ha TEPPUTOPUH APXaHTeIILCKOM 00IacTH.

OnHOM M3 TIaBHBIX 0coOeHHOCTEH KapcTa roro-Boctoka BKII sBnsercs TecHast cBA3b
MOBEPXHOCTHBIX U NMO3eMHBIX BOJ. OCHOBHYIO pOJIb B IMTAHNUHU MOA3EMHBIX KAPCTOBBIX BOJ
UTPalOT yyacTKH 3aKapCTOBAaHHOTO penbeda. ['maposoruueckas cetb 03ep, pydbeB, O0IOT
obecrieynBaeT MUTaHUE TOJ3EMHbBIX KapPCTOBBIX BOJ. B CBOIO ouepeb BBIXOIbI OA3EMHBIX
BOJI JIAIOT HAYaJIO PYYbsM U peukaM, JTHO0 MOANMUTHIBAIOT PYCIOBOH CTOK M KPYIHBIE 03epa.
OcHoBHO#T npenHo# mnst toro-soctoka BKII cmyxur momwua p. IluHern, mpuHHMAaromas
MOI3EMHBIN KapcTOBbIi cTOK ¢ BomocOopa [Munern — CoTku. YAaaeHHOCTh BOIOPa3AeIbHOM
JTUHAU — 6-16 kM [5]. 311€Ch SIPKO TPOSIBIISIETCS KAPCTOBAsI 3apETYINPOBAHHOCTD, OTCYTCTBYIOT
JIMHENHbIE TOBEPXHOCTHBIE BOJOTOKH.

I'maporeonorndyeckne yCIOBHUS ONPENEISAIOTCS HAIWYUEM MallbIX BOJOCOOPHBIX
6acceifHOB, IMPOHUIIAEMOCTBIO PHIXJIOTO MOKPOBA, 3aKAPCTOBAHHOCTBIO TOBEPXHOCTH M HEAP
MacCHBOB, BOIOIIPOBOIMMOCTBIO KOPEHHBIX TOpoj1. Masibie acceliHbl CTOKa CHOPMHUPOBAHbI
Ha pacwIEHEHHOH JpeBHEH IIacTOBO-IEHYJALMOHHON OCHOBE, MEPEeKPHITOH MOIOIBIMU
JIeTHUKOBBIMHU OCAKAMHU.

XHMMHUYECKUI COCTAaB KapCTOBBIX BOJ (POPMHUPYETCS 3a CUET BBIIICIAYUBAHUS THUIICOB,
MecTaMu JojdomMuToB. Jlo miyOuHsl 50 M cocTaB BOA Cynb(arHbIl KaJbIMEBBIH,
MUHepam3anus — 10 2,5 —3,0 1/ B ckBakuHax ¢ mryonHB! 50 M MUHEpai3anus 10CTUraeT 3-
10 r/11, BoJbl MUHEPATU30BaHHBIE, 10 COCTABY Cy/b(aTHbIC MATHUEBO-KabliueBbIe [4].
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BakHolf 0COOEHHOCTBIO THIPOTEOJIOTHH CEBEpHOTO KapcTa SIBISETCS pPa3BUTHE
cneneoBopoHocHbIX cucteM (CBC). CBC —3T10 MaJibie KapcTOBbIE BOJOHOCHBIE CUCTEMBI [2] ¢
KOHIICHTpAIMEH IMOI3eMHOTO CTOKa B TMENMIEPHBIX 3BeHBbsX. Ha toro-Bocroke BKIT CBC B
penbede CBsI3aHbI C CEThIO IPEBHUX JICTHUKOBBIX JIOXKOHMH, KApCTOBO-IIISIIUAIIBHBIX JIOJIHH,
Jenpeccuii 1 Hanbosee KpyImHBIX KOTIOBUH [4].

Ha Teppuropun 3amnoBenHuka u oxpaHHoi 30Hbl okoHTypeHO 12 CBC. Ilo 6 cucremam
MIPOBOJIMJIOCH KAPTHPOBAHHE U ONIPOOOBAHKE C LIEIIBIO ONPE/ICIICHUS THIPABIMYECKUX CBSI3eH
U CKOPOCTH KapcToBo# neHynauuu. I[lo pesynbratam wuccienosanus CBC s
paccMaTpuBacMO TEPPUTOPUM COCTABJIEHA KapTa-CXeMa JIOKaJIbHOTO KapCTOBOIO CTOKAa M
pactpoctpanenust CBC (puc. 1) [5].

BonbmMHCTBO memiep NMpeACTaBiIsoT co00il TOPU3OHTAIBHBIE M CYOrOPH30HTAJIbHBIC
Pa3HOypOBHEBBIE CHCTEMBI. JTO CBUJICTEIHCTBYET 00 MX 3aJI0KEHUH M O PAa3BUTHH IeUIep B
THJPOJIMHAMUYECKUX 30HaX TOPU30HTAIBHO M c(OHHO LupKysiuuy. B HacTosiee BpeMs
HIDKHHUE STaKH KaPCTOBBIX TIEIIEp CUIEHO OOBOIHEHBI M HAXOAATCS B CTAAUU COBPEMEHHOMN
npopabotku. Ilemepsl KOHLEHTPUPYIOT B cebe Oosiee MOJOBMHBI CTOKA KapCTOBBIX BOJ
TeppUTOpHHU. B GONTBIIMHCTBE 3HAUUTENBHBIX MEIEp ASHCTBYIOT IOCTOSIHHBIC PYyUbH U PEKU
1160 Yepe3 HUX B MaBOJIOK IMPOMCXOMUT pa3rpy3ka KPYIHBIX BPEMEHHBIX MOTOKOB. B psye
TIeIep UMEIOTCSI BOJOMA/bI, NEHCTBYIOT HCTOUYHHUKH, Pa3rPy’KaIOIINe MOABEIICHHBIC BOJBI,
pee BCTPEYaroTCs IMOA3eMHbIe 03epa. MeKeHHO-1aBOJJKOBbIE YPOBHHU IOJ3E€MHBIX IOTOKOB
koJeOoTes B quanasone 1,5-3,5 m; pacxozst Mensitorest ot 10 qo 5000 11/c; MuHepamu3anus
Bapbupyer ot 2,5 (Mexens) 10 0,4 /11 (maBogok); Temreparypa Bozsl — ot 0 10 5°C (MakcuMym
OTMEUEH B IEPHOJI JOXKICBBIX [TABOJIKOB).

ITaBoxkm B ITMHEeXCKHX Temepax MPOHMCXOAAT BO BCe BpeMeHa rojpa. VX mpuywuHBI 1
XapakTep pa3iIM4Hbl, HO BCE OHU OKA3bIBAIOT OOJIBIIOE BIMSHUE HA COBPEMEHHOE pa3BUTHE
MTOZ36MHOTO U MOBEPXHOCTHOTO KapcTa. TepMHH «I1aBOJOK» HEOTHO3HAYHO TPAKTYETCS B
Pa3JIMYHBIX HCTOYHHMKAX. B OOJIBIIMHCTBE TOJNKOBBIX CIIOBapel PYCCKOTO s3bIKa MABOJIOK
OTOXJIECTBISIETCSI C TMOJOBoAbeM. B reorpadumuecknm cimoBape [6] naHHBIE TEPMUHBI
Pa3IersIoTCs: «IaBOJO0K» 03HA4YaeT BHECE30HHbIE TObEMbI YPOBHS BOJIBI, & «IIOJIOBOIBEY —
«EXKETOJHO TOBTOPSIONIEECS B OAWH M TOT XK€ CE30H Iojia OTHOCHTENIBHO AJHUTEIBFHOE U
3HaYUTEIBHOE YBEINYECHHUE BOAHOCTH PEKH, BHI3BIBAIOIIEE TIObEM €€ YPOBHS.

3necy mpuHATO ompenencHue: «®Paza BOAHOrO pexuMa pekd (B HalleM ClIydae —
MTO3EMHOM ), XapaKTePHU3YOIIasicsi THTEHCHBHBIM yBEIHYCHUEM PAcXO0B U YPOBHEH BOJIBI U
BbI3bIBacMasi JIOKASAMHM WIJIM CHETOTAasHMEM BO BPEMS OTTEINelNeH; MOXXET MHOTOKPaTHO
TTOBTOPSTHCS B PA3IMIHBIE CE30HBI rofiay [1].

B roguunom uukiie ass [InHexkbst MOJKHO BBIIETUTh BECEHHUI CHErOBOW IABOAOK, JIETHHI
1 OCCHHUIT JOKAEBBIE TABOAKH M 3UMHHUI MOATIOPHEIHN TaBOJOK. VX HHTEHCHBHOCTD 3aBUCHUT
OT MHO)KeCTBA ()aKTOPOB, BEAYILIMMH CPEIU KOTOPBIX SBISIOTCS IIOTOIHBIE AHOMAJIMH, IPEK/IE
BCET0 TeMIIepaTypHbIC AaHOMAJINH, TUBHEBBIE TOK/IM U CHETOTAsTHUE ITPY 3UMHUX OTTEEIISX.

BecenHue cHeroBble MaBOJKH B MelLIepax, KaK MPaBUIIO, Pa3BUBAIOTCS PaHbILE, YeM Ha
MIOBEPXHOCTHBIX BOJOTOKAX, WJIM CHHXPOHHO C HHMHU. BeceHHHME MNaBOAKH HMEIOT
0COOCHHOCTH, CBSI3aHHBIC C NOTOIHBIMH YCJIOBUSMU paHHEH BecHbI. [Ipu 3HauMTeIBHOM
KOJINYECTBE COJIHEYHBIX JIHEH B aripesie, BO3MOXKHA CyOIManis 3SHaYUTeIbHON YacTH 3a11acoB
CHera | MaBOJAKH ITPOXOJAT P HEOOIBIIOM HObeMe YPOBHS BOABL [IpoqomKuTeIbHOCT
[IABOJIKOB CBsI3aHA CO CKOPOCTBIO TasHMS CHera. IIpy MOHMKEHHSAX TeMIepaTypbl BO3IyXa
Hwke 0°C MpoNCcXoaUT OCTAaHOBKA ITABOJKA, 3aTEM BO3MOYKHO TIPOXOKICHNE BTOPOH H JTaske
TpeThbeil BOJHBI NaBoAKa B Imemepax. Emie oxHOW TOBOJBHO 4YacTO MOBTOPSIOLICHCS
0COOEHHOCTHIO BECEHHUX ITABOJIKOB SIBIISIETCSI TEPEXO0/T CHETOBOTO ITABOJIKA B T0XKICBOH.
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VCIOBHBIE

PARKIL KAPCTORMX TAKCOHOB:
o - palionos, © - noApaiionos
(I- Cpeane: I

Vancrsu soxassuore eroxa:
nosepxmocTHOrO AuKERNOrQ cTOKS,
KApCTOBEIH CTOX OTCYTCTBYET

nuueRHOro cKBO3HOrO H B pasTHIHON CTEnCHE
3IPEAOTO NOAIEMAOTD CTOKD

AnHeRKOT0 KORIEHTPHUCCKN JAMEHYTOTO
¥ 3penoro AOAIEMHOTD CTO

AUMERHOTO JAMKEYTOrO B IPENOTO
MOAICMHORO €TORE

CAPEHHPOBAKHOTO NOBCPXHOCTHOTO H IPENOFD.
noAseMHOro CTOKE

PARKIE YABCTEOR AOKATBHOTO CTOKa
BOAOPAIACTERME THHAH 1-T0, 270, 3-10 napRKa

OBO3HAYEHHS

HZIE

Cneaco-nopenscniae cucremia (CBC)

none paspuris CBC 1-ro nopaaxa

nose passwris CBC 2-ro mopmixa

wowepa nonch CBC
(CBC: |-Buaryroscxas, 2-buannnosckas,
3-Coaro-Ulenbnunas, 4-Koncruryunonnns,

7.K 8.Cat o,
10-Cenep 11-11
12-10xonexoponcxan)

KpYNHEHIINE KOTAOBMAM H XBPCTODMIE
senpeccHi

noasemmsie noToxn:
a - ycTamopaemEme, © - npeanoNaraesie

PRIrPYIEN KEPETOWMX BOR:
3 - NCMEPHI-HCTOUNIKH, POLNRKE
G- u noxp

. Kapra-cxema JIOKaIbHOTO CTOKA ¥ CIIEICOBOJOHOCHBIX CHCTEM [5].
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Puc. 2. Huskuit ypoBeHb BeceHHero naBojka B nemepe [omy6unckuii ITposar (2006 1)’

Pa3BuTne BeceHHETO MMaBO/IKa MPOMCXOANT B HAYAJIe Masi, peKe — B KOHIIE anpes (puc. 2).
CKopoCTh OABEMa YPOBH BoAbI 3HauuTenbHa. Tak, 25 anpesns 2007 . B MOMEHT MOCELIeHUs
nenepbl bonbioit [oayOHHCKON ypOBeHb BOABI MOAHSUICS 3a monyaca Ha 0,3 M U Haual
3aTaIuIMBaTHCS NPOX0/. JIIUTEIbHOCTh BECEHHETO ITaBO/IKa — OT 2 Heeb 110 1,5 Mecsna.

Ilepeman ypoBHs BozbI 171t TpaH3UTHBIX yaacTkoB CBC cocrasnser ot 1,2-1,5 10 2-2,5 m.
MakcumanbHblii 3aUKCUPOBAHHBIH MOABEM YPOBHSA JUISL IOANOPHBIX YYaCTKOB,
OTPAaHMYECHHBIX CEUEHHEM IEIIEPHOTO BXOJa WM pa3MepaMH TPAH3UTHOTO CEUCHUs], HIDKE
ydacTKa I1o[opa gfocturaet 3,5- 5 M.

Munepanusanus Bozbl cokpaiiaercs a0 0,4-0,8 r/n. Temneparypa e€ caikaercs ¢ 1-2 10
0°C. Pa3zBuTHe BECEHHETO CHErOBOTO IABOJKA MPOMCXOJUT B Hayaje Mas, peKe B KOHIE
anperns. XapakrepusyeTcs 3HaYUTeNIbHBIM — 110 1,5 — 3,5 M orbeMOM ypOBHS BOABI, PE3KUM
TIOHIKEHHEM €€ TEMIIePaTyPbl 1 MUHEepaIu3alny.

B mnepuox BeceHHero maBojka JIeAsHbIE OOpa30BaHMS pa3pyLIAIOTCS O YPOBHS
MaKCHMAJIFHOTO TIOb€Ma BOABI, HAET BBIHOC BTOPUYHOTO 3amoyHUTENI. OTMEdeHBI
HECKOJIBKO CIIy4aeB O00pa30BaHMs HOBBIX YYaCTKOB pasrpy3KH IaBOJKOBBIX IIOTOKOB C
(hopMHpOBaHHEM KPYIHBIX KOHYCOB BBIHOCA MECYaHO-IIMHUCTHIX OTiIokeHud. B 2011 romy
0OHapy»KeH KPyITHbIH 1UIeH (] BHIHOCA aBTOXTOHHBIX U aJJIOXTOHHBIX [TOPOJ] HA HOMME pyubst
m3 emepsl CoTka-26 (puc.3), ero cyMMapHEILii 00beM coctasu 6onee 80 M. B 60pTy A0mHHBL
IPOCIIEKUBAIIICH CIIE/IbI IPOPBIBA, IPOU3OLIEAIIEI0, BEPOSTHO, IIPH THJIPABIMYECKOM yIape B
TIepUoj BECEHHETo naBoaka. Ha ogHOM M3 BXOMOB B Ielepy, IJie MPOUCXOTUT pasrpy3ka

" Pacxoy1 BOZIBI TABOJKOBBIX TIOTOKOB B BECCHHHIT nepuon gocruraet 500-5000 n/c (3adhuKCUpOBaHHBII
maxcumyM — 10 000 71/c), uto Ha 2-3 mopsiAKa BBIIIIE MEXKCHHBIX OKa3aTeleil OCTOSHHBIX py4ubeB. CKOpocTh
nBkeHus Boas —0,5-1 m/c.
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Ounmrnmosckoit CBC (cm. puc. 1), ocensio 2010 1. mpomsormmen o6Bas, 3HAUUTEIHHO
YMEHBUINBLINI POIYCKHYIO CIIOCOOHOCTB €ro ceueHust. B pesynbrare B MaBOAOK Pa3BHIICS
KPYITHBIH IPOPHIB 60pTa.

Puc. 3. Konyc BEIHOCA IpH IIPOpEIBE O0PTa JOMHHBI TABOAKOBEIM MOTOKOM H3 II. FOOuneiinas.

AHOMaJIbHO HU3KUI YpPOBEHb BECEHHEro IaBojka B mellepax Obul oTMedeH B 2006 T.
Hawubonee sipkum 05110 ero mposiBienue B riemepe ['-1, rie MakcnManbHbIH T0IbeM 3UMHETO
MOANIOPHOrO MaBojKa coctaBwi 1,2 M (JiestHble 00pa30BaHust), TOIA KaK B BECEHHHH aBOJIOK
MaKCHMAaJIbHBIH TOTbeM YPOBH:I BOzbI ObLT Ha 0,6 M (MapKHPOBaHO HAHOCAMH) HIKE 3UMHETO
(puc.4).

JletHe m oceHHHME JOXKIEBBIE IMABOJKU CBSI3aHBI C MOIIOIICHHEM JOXKIAEBHIX BOJ
IIOHOPHBIM aIIapaToM 3aKapCTOBAHHOM IOBEPXHOCTH ILIaTo. B oceHHuil epros; BO3MOXHO
TaKXKe MPOHUKHOBEHHE TAJIbIX CHETOBBIX BOJI IPH OTTETIEIISX.

JlokJieBble IMABOAKHM Pa3BHBAIOTCS HEPETYSIPHO W CBSI3aHBI C THIPOJIOTMYECKHMH
ocobeHHOCTsIMU Trofa. Ecnu B Havaie jera JOXKIM JUIUTEIBHO OTCYTCTBYIOT, ITPOUCXOIUT
niepecsIxanue 00J0T M mouBkL. [locme 3Toro, gaxe MpH TOCTaTOYHOM KOJIHMYECTBE OCA/IKOB,
0/IbeMa YPOBHSI BOJIbI B IIEIIEPaX HE OTMEYACTCSl.

IloBrImeHe ypOBHS BOABI B IIEPHO TOXK/IEBBIX NTABOAKOB MOXKET AOCTHTaTh 10 0,5-2 M
(puc. 5). Munepanu3anus camkaetcs g0 0,5-1,2 r/n, HaOmonaeTcs: pocT TeMIepaTyphbl BOIbI
mo 5-8°C. B mepwonm JETHUX W OCCHHUX MaBOJIKOB, KaK M B BECCHHUI, BO3MOXKECH
MacCOIEepPEeHOC BTOPUYHOTO 3a0JIHUTEIS eLep.

3UMHHE TaBOJKH BO3MOXHO DA3AEINTh Ha IOANOPHBIE W BBI3BAHHBIE BHECE30HHBIM
CHETrOTastHUEM B [IEPUOJL PE3KUX OTTEIICIICH.
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Puc. 5. TTaBoxkoBbIif moxbeM ypoBHS Bojbl B 11. I'-1 (cenTss6ps 2009 1.)
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IlonmopHsle MaBOAKYM pa3BHBAIOTCS B Ieliepax, MMEIOMNX MOCTOSHHBIE pydbd. OHH
CBsI3aHBI C MPOMEP3aHUEM Y3KOTO y4acTKa C 3aTPYJHEHHBIM IPOXOKICHHEM BOIOTOKA,
PACIIOIOKEHHOTO HIDKE 0 TEUEHHWIO PYYbsl 32 TpENeNaMH JOCTYIMHONH YacTH KapCTOBO-
CIENICOIOTUYECKO CUCTEeMBl. MakcuMajbHash BbICOTa MOABEMa BOIBI MpPU MOANOPE
ormeuanach B nieniepe ['-1 (IleBueckas actpana) B stuBape 2002 1. [Tocrne yxoma Boasl B memepe
OCTalOTCSl BUCSYHE JIbJBI, HMMerome MmomHocth a0 0,2-0,6 M (puc. 6). B mepuon
crabmmm3ammu conHedHoi aktuBHOCTH (2005-2010 rr) 3uMHHE NMABOAKM B IEIIepax He
paszBuBaiuck. Uckmouennem ssisuicst 2006 r., koraa jgbaamMu GUKCHPOBAIICS MOABEM BOJIBI 710
ypoBHS 1,2 M. 3UMHHE TMABOJAKU OTIMYAIOTCA OTCYTCTBHEM MACCOINEPEHOCA, MEHBIINM
CHIDKCHHEM MUHEPATH3aLUH.

Bo Bpemsa 3uMHUX oTTemeneil MOXET MPOUCXOAUTH 3HAYUTENbHBIA MOIBEM BOJIBI,
BEI3BaHHBIN TasHUEM cHera U JoXIsiMu. Hanboee aktiBeH OblT maBook B nexadpe 2006 .,
KOrJa ToxbeM BOAbI cocTaBwia 1,8 M (IOJOBMHA BECEHHErO MaKCHMyMa), pa3rpyiKalicst
MTaBOJIKOBEIN pydeid, ObLTH CMBITHI TEPMOMETPHI Ha BXOJIE B remiepy. OHaKoO B OOIBITUHCTBE
CIlydaeB TaKHe ITaBOJKH MPOXOJST JIaTeHTHO, O3 3HAYUTEIBHOrO IOJbeMa YPOBHS U
(bUKCHPYIOTCS 1O CHMYKEHUIO MIHEPAIIN3aIIUHU BOJIBI.

Puc. 6. Bucstumii ey 3uMHero noanopHoro nasoaxa B 1. I'-1 (2011 r)

[To Temmieparype BOIbI, MOTyYEHHOH ¢ TOMOIIBIO Jiorrepa B niemepe -1 8 2007 1. (puc. 7),
CTaJI0 BO3MOXHBIM (DUKCUPOBATh PAa3BUTHE MABOIKOB B IMeEllepe W HMX 3aBUCHMOCTb OT
TEMIIEPaTypbl BO3JyXa Ha MOBEPXHOCTH U KOJIWYECTBA OCAJKOB. BBISBICHO 2 MUHHMYyMa
TEMIIepaTyp BECEHHET0 MaBoJika (0CTaHOBKa MTaBOJKA CBs3aHa C TIOHIKEHUEM TeMIIepaTyphl
BO3/yXa Ha MOBEPXHOCTH), TIEPEXO CHETOBOTO MABOJKA B AOXKICBOW U 5 TeMIIEpaTyPHBIX
IIUKOB JIOXKJIEBOr0 IaBoaka. MakcuMmanbHas Temreparypa Bozabl B nemepe 10-11 urons
nocturana 8,1°C. IloaTBepkaaeTcs OTEIUISIONIEE BO3ACHCTBIE TABOAKOBBIX BOJ B JIETHUH 1
OCEHHUI ITepUO/IbI, BEIPAKEHHOE CHHXPOHHBIM POCTOM TEMIIEpaTyphl BO3AyXa B Ieiepe, Ipu
MIPOXOXK/ICHUH JOJKAEBBIX MaBOJKOB. HaOmiomaercs cMeeHus MaKCHMYMOB BBIITAIAIOIIHX
0CaJIKOB M TEMIIEpaTypbl BOAbI Ha 1-3 1Hs.
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Puc. 7. lunamuka cpeHeCy TOUHBIX Temrneparyp Boabl B pyuse 1. -1 (IleByeckas sctpana) B
3aBHCHMOCTH OT KOJIMYECTBA OCAJIKOB U TEMIIEpATyp BO3ayXa Ha nosepxHoctu (2007 r.)

K coxxanenuto, Cpok ieiicTBHS TEMIIEpaTyPHBIX JIOITEPOB B BOZIE COKpaIaeTes B4 pasau B
HACTOSIIEE BPEMsl MX HCIIOIb30BaHHE B BOJIE IPHOCTAHOBIICHO.

BaxHEHWIIUMH TTOCICACTBHAME ISl COCTOSIHUSI TOA3EMHOTO TPOCTPAHCTBA SIBISIOTCS
Pa3MBIBBI U MEPEOTIIOKEHUSI BTOPUYHOTO 3aIlOJIHUTENS TICIIep, BBIABICHBI 5 MPOSBICHHUIA,
npesbmraromux 100 v, TIpi 3TOM 3HAYHTETBHAS YACTB 3aTIOTHHTEIS BEIHOCHTCS 32 TIPEIETBI
MeNEPHOr0 KOHTYpa U HE YUUThIBaeTCs. MaKkCUMasbHBIl pa3MbIB BTOPUYHOTO 3AIIOJIHUTEIIS
orMedeH B 2008 T. B memepe Bompuras Tomyburckas — oxono 200 w’. TIpu aTom morrep,
yCTaHOBJICHHBII Ha ypoBHe a3 (1,5 M), oka3zaincs Ha 3,5 M HajJ ypOBHEM OTIOKEHUI — Ha
TIOTOJIKE TetIepsl (puc. 8).

Puc. 8. Jlorrep B pe3ynbrare MaBoAKOBOrO pa3MbIBa
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B umemoM 3a mepuoj HaOJMIOACHUS OTMEUAIOTCS TPEHIbl CHIIKCHHUS YPOBHS U
MHHEpaIU3alHi BOIbI B MeLIepax MPH OTHOCHUTENBHO CTAOMIBHBIX 3HAYCHHSX PACXOIOB M
Temneparypsl Boxel (puc. 9). 3a mepron HaOMIOASHNH M3MEHIINCH 30HBI Pa3Tpy3KH psiaa
MO3eMHBIX ITOTOKOB, a TAK)XKe HX pycia B mpeneiax meuiep. IIpousoria neperniaHipoBKa
penbeda nemep 1 NPUBXOAOBBIX 30H 3a CYET MEPEOTIIOREHUS BTOPHYHOTO 3aMOIHUTENS, a
TaKOKe MOAPE3KH CKIOHOB MPH BBICOKOH CKOPOCTH TIOA3EMHBIX IOTOKOB. PerymspHo
MOBTOPSIIOLIMECS JUINTEIBHBIC CHETOBBIC W JIOXKJICBBIC ITABOAKU COKPATHIN IEPHOJBI
[OCEIICHHUSI BO MHOTHX TIeIIenax.

300 3000

2500

200 4

2000
150 4

Cnacts nocTposre anarpan

1
100 4 1500

50 4
= 1000

VPOBEHD. €M Temmepatypa®C

MHHEPATHEALHA MIIL PAacxon, n'c

500

Jarel

Vpoeews,cm@m 0 -t Temneparypa,”C — — — Musnepanuzanna,mr/'n

= - = - Pacxon, n'c L [HBIN TPeHT P SAIEE = = =] HEIT TPERT VPORHA BOIBI

Puc. 9. T'mppoxnnamuxa B 1. I'-1 (ITeBueckas sctpama; 2000-2010 rr)

OTMeueHO 3HAYUTEITFHOE COKpaIleHue 00beMa Ce30HHBIX M MHOTOJIETHHX JIBJIOB B 30HAX
MaBOJIKOBBIX MTOABEMOB YPOBHS BOJIbL. TaKMM 00pa30M, KPYIJIOTOAMYHOE Pa3BUTHE TTABOKOB
SIBIISIETCS. OJTHUM U3 BOKHEHIIHX (DAKTOPOB COBPEMEHHOTO Pa3BUTHS KapcTa U MEIep ro-
Boctoka bKII.
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BO3AYIIHAS HAPKWVISALUA B KYJIOTOPCKUX HEIIEPAX
B 3UMHUU NEPUOJ

'S.V.Sorokin, N.A. Franz

'Tver State University
*Archangelsk speleological association «Labyrinthy

WINTER AIR CIRCULATION IN KULOGORSKAYA CAVE SYSTEM

Summary

Caves of Kulogorskaya cave system shows distinct seasonal ventilation pattern, where all known entrances serve as a
“lower” entrance for ventilation system. Caves are covered with approximately 15 meters of gypsum rock, followed by 3
meters of broken carbonates and up to 3.5 meters of quaternary sediments. Surface above cave system is densely covered
with sinkholes, but all of them are turf-covered and do not exhibit visible aerodynamic activity. It raises the question of a
nature of upper entrance of cave ventilation system. Our research suggest that, in Kulogorskaya cave system the upper
entrances to the ventilation system are the turf-covered sinkholes having air permeability due to the presence of "corrosive
rantklyuft™: 5...15 mm cavity between vertical walls of the wells and filling material. Existence of such cavity was found
when one of the craters was excavated to form artificial entrance (the Well) to the remote part of the cave. Larger, in
comparison with natural "rantklyuft", cross-section of the artificial top-entry the Well causes the appearance of the local
system of air circulation in which the Well in the winter plays the role of the lower entrance, despite is geometrical position of
upper entrance. To prove existence of air circulation via sinkholes we measured soil temperature at sinkholes and found
positive temperature anomalies which cannot be explained by the geometry of sinkhole alone.

OOmue cBegeHnst

Tepputopuanbao Kymoropckue memiepbl pacmnonaraiotes B [luHexckom paiione
Apxanrensckoit oomactu Poccun, Ha Bomopasnene pek [lmnera m Kymoit. Knmmar 3mecs
JIOCTAaTOYHO CYPOBBIH, C HU3KUMH TeMIlepaTypaMH BO3AyXa U BBICOKOI BIIaXHOCTBIO,
KOJIMYECTBO OCAIKOB MPEBBIIIACT HCTapeHne. MHOTOJIETHSSI CpeIHeroioBasl TeMIeparypa
cocrasiseT +0,2°C. CpeaHero10Boe Konu4ecTBo ocakoB — 560 Mmm. CaMblii XOJOAHBIN Mecs1l
— sHBaph (cpenHss MHoroneTHss Temmeparypa — —13°C). Camblil TeTIbIi MecsI — HIONb
(cpemusist MHOTOJIETHSISI TeMIieparypa—+15,4°C).

B cucreme xapcronormueckoro pationmposanus Kymoropckne memepsl OTHOCSTCS K
Kynoropckomy cneneomaccuBy BepxHekyioiickoro kapcrosoro paitona Koitno-Kynoiickoro
okpyra [IpuberoMopcKoii KapCTOBO# OA00IACTH.

Kapcromuter Kymoropckoro cneneomaccuBa TpeCTaBICHBl TUIICAMH W JIOJIOMHTaMH
KYJIOTOPCKO# CBUTHI CAKMApPCKOTO sipyca HIbKHEH nepmu. OCHOBHOM KapCTyIOLIEcs TOpo1oit
SIBISIETCSI THIIC, TIePECIanBaIOIIUICS JIOJOMUTAMH M 00pa3yIOInil OZHOPOAHBIE IIIACTHI
MOIIHOCTHIO 0T 0,2 10 7 M [3]. TunuunsiM 11 Kynoropckoro ycryna, B OCHOBaHHH KOTOPOTO
pacIonararoTcsi BCe €CTECTBEHHBIE BXO/IBI B KAPCTOBBIE TTOJIOCTH, SIBIISIETCS pa3pes, B HIDKHEH
yacT Kotoporo sexar rurchkl (10-15 M) ¢ mpociiosMu TOJTOMHUTOB Majoil MOIIHOCTH,
TIEPEKPHITHIE TAYKOH CHJIBHO TPEIIMHOBATHIX KapOOHATOB (JIOJOMHTHI W H3BECTHSIKH)
MOIIHOCTBIO 10 3 M, B BEPXHEH 4acTH 3aKapCTOBaHHbIE 10 MyKH. CBepXy KapCTOJIUTHI
NMEePEeKPBIBAIOTCS. PBIXJIBIMU UYETBEPTUYHBIMH BOJHO-JIETHHUKOBBIMU OTJIOXKCHUSIMHU
MPEUMYIIECTBEHHO ITeCUYaHO-CyecyaHoro cocrasa MomHoCThI0 0,5 — 3,5 M. Cpexnsist oOmas
MOIIHOCTb MEPEKPHIBAIOIINX OTIIOKCHUN Hal TerepaMu cocTaBiseT 20 M.

TexTOHWYECKass TPEIIMHOBATOCTH CIIeJeOMaccHBa OOECIeYnBaeT €ro XOPOUIYIo
BEPTUKAJIBHYIO NMPOHUIAEMOCTb. O IUIOTHOCTH CHCTEMbI BEPTHKAJIBHBIX TEKTOHHMUYECKHX
TPEUIH MOKHO KOCBEHHO CYIUTH ITO KOJTHMYECTBY KAPCTOBBIX BOPOHOK, INIOTHOCTH KOTOPBIX
3[IeCh COCTABISIET, B CpelHEeM, 3-4 ThicsiuM (OPM Ha KB. KM, a Ha HEKOTOPBIX Yy4acTKax
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npeBeimaer 10 Teicsd. [lmoTHOCT (mIar) 3ayoKeHHs XOIOB KYyJIOTOPCKHX JIAOMPHUHTOB
coctaBisieT 5-10 M. MHorue mMaructpaibHble XOAbI MEIep 3aJ0KEHbI 10 TeKTOHUYECKUM
TpeuHaM cyOMepHInaHaIbHOTO HampasieHns. CymMMapHas [UIMHa 7 W3BECTHBIX IEIep
CIEJIEOMACCHBa MIPEBHIIIAET 22 KM.

Hctopus ucciienoBannii 1 METOIHKA

IepBble MUKpOKIMMaTHYeCKUe HaOMOIeHUs B Kylloropckux mnemiepax IpPOBOIMIHCH
Jlernnnrpanckumu crieneosnoramu (JICC) B konte 60-x - Hagasne 70-X rr. nporwioro Beka [1]. B
70-e TOABI JOCTATOYHO PETYISPHBIE TEPMOMETPUYECKUE HAONIONEHUSI MPOBOANIUCH
KapcroBeim otpsitom III'O «Apxanrenbckreonorus». B 80-e roxsl 3t paGoTbl ObLIN
MIPOJIOJKEHBI CIIeIe0I0raMu A pXaHTreIbCKoU TopoicKoil crieneocekiuu «Jladupunaty. C 2005
rofa 9TH HCCJIENOBAaHMUS CHCTEMATHYECKH NPOBOAATCA B OKCIETULHUAX ApPXaHTeNbCKOM
CIEJICOJIOTHUECKO# acconaruu «JIabupuuT».

MeTon0I0THYECKH TPOBOJUMBIE B IPOIIJIOM KIMMAaTHYECKHE HCCIIEOBAHHS
Kynoropckux mnemiep CBOAMINCH, Kak IPaBMIO, K TEPMOMETPHUHM BO3JyXa M BOJIbI
CTaHJAPTHBIMH Ja00PATOPHBIMHU PTY THBIMH TEPMOMETPAMHU € TOYHOCTEI0 m3Mepennii 0,1°C.

B HacTosIee BpeMst 1715t '3MEPEHUH TeMIepaTypbl HAMU HCIIOJIb3YIOTCS TEPMOPE3UCTOPbI
KTY83-110 [6], o6manaromiye BBICOKOM TOYHOCTBIO M IMHEHHOCTEIO. [Iepes ncronp3oBannemM
OIIpE/IeIISICTCS U 3alMCBIBACTCS TOYHOE 3HAYEHHE CONPOTHBICHHS KAXJOro pe3ucropa Ipu
temneparype 0°C (mas uero pesucTopbl MOMENIAIOTCS B BOJHO-JEIOBYIO CMech). B
JlaNbHEHIIEM TeMIepaTypa OnpeiesseTcs CICAYIOUMUM 00pa3oM: TOYHBIM MYJIBTHMETPOM
U3MEpSCTCS COINPOTHBICHHE, BBIYUCISETCS pasHOCTh ¢ comporusieHueM npu 0C u
YMHOXKaeTcss Ha Kod((UIMEHT NpONOPLUUOHAIBHOCTH, YyKa3aHHBIH B JOKyMEHTaI[U{
MPOU3BOUTEIIS TEPMOPE3UCcTOpoB. Kak mokaszana NpakThka, JELIeBbIC MYIBTUMETPBI [PU
TeMmIeparypax HWKE HOJS [aloT HENpaBHIbHBIE IOKAa3aHUs, IOITOMY HEOOXOAUMO
UCIIONB30BaTh Ka4eCTBEHHBIC MPHOOPHI M KOHTPOJIMPOBATH HMX IIOKA3aHUS C IIOMOIIBIO
TOYHOTO IOCTOSHHOTO pe3ucropa. HeGomblmas CTOMMOCTb ITHX YCTPOWCTB I103BOJIMIIA
CTallMOHApHO 000py1OBaTh HMM OOJIBIIOE KOJMYECTBO TOYEK JUI TEMIEpaTyPHBIX
HaOIIONEHNH B MEIIepax U Ha MOBEPXHOCTU. Pe3nucTopsl, mpeaHasHadyeHHbIe T U3MEPEeHuil
TeMIIepaTypsl BO3[yXa, 3alMBAOTCA HapadMHOM, yTOOBI M30€XaTh HAarpeBa JaTdvKa OT
YeJI0BEKa BO BPEMsI M3MEPEHHUSL.

J1J11 MOHUTOPHHTA TEMITEPaTyphl M BIKHOCTH TIEIIEpP B IIEPUOIBI MEXK/TY DKCIICTUIIHIMHI
HAMHU NPUMEHSIOTCS JIaTaJIOITephl, MOCTPOCHHBIE Ha OCHOBE HHTErPAlIbHBIX IH(POBBIX
JaT4NKOB Temmeparypsl M BiaxkHoctd cepun SHTI1x ¢upmer Sensirion [5], xoropsle,
HACKOJIPKO HAaM HW3BECTHO, SIBJIAIOTCS HauOosiee TOUHBIMU M3 CEPUHHO BBIMYCKAOIIUXCS
YCTPOHCTB Takoro poza. HecMoTpst Ha BbICOKHE 3asBIIIeMble XapaKTEPUCTUKH (TOYHOCTD +/-
0.5°C), onuH U3 JOITEPOB BbIAABAJ 3aBBIIICHHBIC HA HECKOJIBKO I'PaJlyCOB IOKa3aHUs, YTO
TOBOPHT O HEOOXOIMMOCTH IIPOBEPKH HOJOOHBIX YCTPOICTB Epe HCIOIb30BaHUEM.

Ce3oHHas HUPKYJIALHUS BO3TyXa

st Beex, 6e3 nckimodeHus, KyJaoropckux nemiep xapakTepHa KJIacCHuecKas Ce30HHas
LUPKYJIALUS BO3MyXa: 3UMOH XOJOAHBIM HApyXHBIH BO3AyX MPOHHKAET Yepe3 BXOJBI,
pacIioiokeHHbIE B HIDKHEH YacTi Kyioropckoro ycryra, BHY TP ITeIep U IBHKETCS B IITy0b
MAacCHUBa; JIeTOM HaOo1aeTest oOpaTHasi KapTHHA — 00Jiee XOJIOMHBIN U TSHKETbIH MelepHbIit
BO3/IyX BBITEKAET U3 TEX )K€ BXOJIOB HAPYIKY.

MexaHu3M Ce30HHOM LUPKYIALKN BO3/1yXa IPEANoaraeT HaIYKe y KapCTOBOH MOJIOCTH
JIBYX Pa3HOBBICOTHBIX BXOJIOB — BEPXHETO M HIDKHETO. Yale BCero ropn30HTaIBHBIC TIETEPHI
HMEIOT TOJIBKO HM>KHHH BXOJ, @ POJIb BEPXHETO BXO/la UTPAIOT BBIXOASIINE HA TTOBEPXHOCTh
MaccHBa BEPTHUKAJIbHBIE TPEIIMHBI PA3HON CTENEHH PacKphITOCTH [2]. OmHAKO B yCIOBHUIX
33JIepHOBAHHOTO KapCTa MPAKTHUECKH BCE BEPTHKAIBHBIE TPEIINHBI IEPEKPBIBAIOTCS TONIIEH
PBIXJIBIX OTJIO’KEHUH, UCKIIIOUAIONICH UX U3 CUCTEMBI BO3LYIIHON HUPKYJIALUU. Eciu peixiibie
TTOKPOBHBIE OTJIOXKEHUSI MMEIOT HEOOJBIIYI0 MOITHOCTh, TO BO3MOXKHO CYIIECTBOBaHHE
KaHaJIOB MPOBOJSIIUX BO3AYX M OTKPBIBAIOIIUXCS B MPOBAJBHBIX BOPOHKAX C BBIXOJAAMU

CKaJIbHBIX TIOPO/.
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bonee uem 30-merHue HaONIONECHMSA MO3BOJNAIOT YTBEP)KAATh, YTO HA IOBEPXHOCTH
Kynoropckoro creieoMaccHBa CyIISCTBYeT BCEro HECKOIbKO (He Oosee naecsiTka)
He3a1epHOBAaHHBIX IPOBAJIBHBIX BOPOHOK C BEIXOAAMU CKaJIbHBIX IIOPOJI, HO M B HUX 3UMOI He
HAOJTIOIAeTCs HUKAKHMX IIPU3HAKOB «ICIIEPHOro IbIXaHHs». TeM He MeHee BCe Melepsl
MaccHUBa «paboTalOT» IO CXEME Ce30HHOH UPKYIIII BO3AYXa.

OmmcaHHas BBIIIE CHTyalHs — OTCYTCTBHE BO3MOJKHOCTH IPSIMOTO Ia3000MeHa depes
OTKPBHITHIC TPEIIUMHBI — HE MOINAa HE IOPOAMTH BOIPOCA O TOM, KakHUM oOpa3oMm
OCYIIECTBISACTCS BEPTHKANIbHAas (GHUIBTPAIMsA BO3JyXa CKBO3b BCIO 20-METpPOBYIO
HEePEKPHIBAIOIIYIO TOJIILY.

Beprukanbhas GpuiabTpanus Bo3ayxa.

OtBera Ha 9TOT BoIpoc y Hac He Obu1o 10 seta 1990 roxa. Tombko Torna, B mporecce
TOPHOH HPOXOJIKH BEPTHKAIBHOIO KOJOJUA C IEbI0 CO3JaHUS HCKYCCTBEHHOIO BXOIa B
JAIbHIOI 4YacThb Iemepsl Tpos, ObUIO cherxaHo
HEOXXHMJAHHOE OTKPBITHE, KOTOPOE ITO3BOJIMJIO HaM
CUUTATH ATy MPOOIIEMY PEIICHHOM.

ITo Xxomy BBIEMKH pBIXJOTO 3allOJHUTENS,
COCTOSILIETO U3 HEPAaBHOMEPHO II€PEMEIIaHHOTO
rpy000010MOYHOr0 KapOOHATHOTO Marepualia u
PBIXJIBIX YETBEPTUYHBIX OTIIOKCHHUIL, BBIICHUIIOCH, YTO
IIOYTH 10 BCE BHEIIHEH 30HE KOHTAKTA «CTOJI0a» 9TUX
OTJIOKCHHUH C TMIICOBBIMHU CTEHKAMH BMEILAIOLIET0 UX
€CTECTBEHHOTO BEPTHKAaJIBHOTO KaHaJla CYLIECTBYET
HEKoe T0100He «KOPPO3HOHHOTO pPaHTKIO(Ta»:
IOYTH MO BCEMY IIEPUMETPY CEUCHHs KaHaia
CYIIECTBYET BO3YIIHBIH 3a30p, BEIMYMHA KOTOPOTO
Konebnercs B mpeaenax 5-15 mm (puc. 1). MHorma
TaKXe BCTpEYaJUch IYCThle KOPPO3HOHHBIE
«kapMaHbl» rayomnoi 50-80 mwm. I'mmcoBas
IIOBEPXHOCTh CTEH OblJIa PABHOMEPHO «OOKIECHa»
MIECYMHKAMH — CBUJICTEIILCTBO UX TPAHCIIOPTHPOBKH,
BUJIUMO, IUICHOYHBIMU BEPTHKAJIbHO-HUCXOAAIIUMU
BOZIaMH B [IEPHO]] BECCHHETO CHETOTasIHUSL.

IIpuMedaTenbHO TaKXke, 4YTO «PAHTKIIOQTY
OTCYTCTBOBAJI TOJIKO C TOHW CTOPOHBI KOJIOALA, I/
3aITOJIHUTEJIEM SIBJISIICS. OOMIIBHO HACKIIIEHHEIN BOLOM

R e

Puc. 1. Cxema 3uMHei BO3ayIIHOM
LUPKYIJIALIUU YePe3 BOPOHKHU:

TECOK-IUIBIBYH.
1 — xapcToBasi BOpOHKa, 2 — 30Ha n
BOB/IYIIHO# QJPIJILTpaIlI/II/I, poxoaka HCKYCCTBCHHOTO KOJIOAAa IIOKasala,

3 — pantkmodt, 4 — Bo3nyHbLi noTok, 4TO «PAHTKIIO(T» 00pPa3yeT HEPa3PLIBHYIO Y3KYIO
5 — KapcTOBas MONOCTS. [Ieab BJOJb BEPTHKAIBHBIX THICOBEIX CTEH,
MIPOCTHPAIONIYIOCS OT CBOZAA IEIIEPhl Ha BBICOTY

npuMepHO 15 M. Bemie CTeHBI BepTHKATIBHOTO KaHAJIA PACXOAATCS KOHYCOM, U PBIXJIBIN TPYHT,
€CTECTBEHHO, IUIOTHO JIOXKUTCS Ha THIIC O] JISHCTBUEM IPaBUTALMOHHBIX CHl. OT BEpXHEro
KOHIIA «PaHTKIIO(Ta» 0 HAa BOPOHKM ocraercsi He Oosee 3-4 M XOPOIIO MPOMBITOrO
HUBAJBHBIMH BOJIAMH IECYaHO-CYNECYaHOTO MaTepHaia. A Takas «IIpoOkay yxe BIOJIHE
NpOHUIIAeMa JUIS BO3/lyXa NPH YCIOBHU BO3HHUKHOBEHHUS JIake HEOOJIBIIOro OaporpaaueHra
MEXXIY aTMOC(hepoii M IeTepHBIM BO3LyXOM, HAXOASAIINMCSI B BEpXHEH aCTH «PAHTKIIO(TaY.
Borpoc reHesuca «Koppo3HOHHBIX PaHTKIIIOQTOBY TPeOyeT OT/IEeIbHOI0 PACCMOTPEHHS,
3]1€Ch K€ MOYKHO KpaTKO 3aMETHTh, YTO MPUIMNHOHN TOTO, OUEBHIHO, SIBISCTCS OTCTABaHHE
mpouecca TPaBUTAIIMOHHO-IUIACTHYECKOH aedopManuu IUIOTHOTO MHHEPAJIbHOTO
3aMOTHUTENSI BHYTPY THIICOBOTO KOJIO/IIA OT IPOIiecca KOPPO3NOHHOM IIPOPAOOTKH €T0 CTeH,
BBI3BIBAIOIIEIO YyBEIMYCHUE Ce4YeHHs. B mpouecce KOPPO3HMOHHON NpopadOTKH
«PaHTKIIO(TOB» 3HAYMUTEIbHAs POJIb, BIIOJHE BEPOSTHO, NPHHAUICKUT KOHJEHcary. B
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OTJINYHEC OT 06I/UII>HOI‘O, HO KPAaTKOBPEMEHHOI'O BECCHHEI'O HUBAJIbHOI'O BOAHOTO ITUTAHU S
MpoLEeCcChl KOHACHCAIUM B TEYCHUE MHOTIMX MECALECB HEIPEPHIBHO 00€eCIeYynBaoT
PacTBOPCHUEC CTCH BEPTUKAJIBHBIX KAHAJIOB KIIJICHOYHBIMM) BOJIaMH.

Kononen n nupkyasiuus Bo3ayxa B Tpoe

IMocne 3aBepiienns crpoutenscTBa Kosozna BeISICHWIOCH, YTO, HECMOTPSI HA BBICOKOE
MIOJIOKEHHUE €ro YCTbs, B 3UMHHUH IEpHOJ OH paboTaeT Kak HIKHHH BXOX: 4€pe3 HEro
XOJIOJHBII HAapyXKHBII BO3/yX CTEKaeT BHU3 M IIPOHUKAET B neuiepy. Ocobo oTMeTuMm, 4to B
Y3KOM TOPHM30HTAJILHOM Jlase, coeauHstomeM aHo Komoana c memepoi, He Habmromaercs
BCTPEYHOTO TOTOKA TEIUIOT0 BO3IYXa, XOJOMHBIM BO3IYIIHBI ITOTOK 3aHMMAaeT BCE €ro
CeyeHHe.

[lomoOHyr0 KapTHHY MOXXHO OOBSICHUTH CIEAYIOIUM 00pa3oM: MpH TOHMKECHUH
TeMIIepaTypbl HAPYKHOTO BO3yXa HHKE TeMIleparypsl MaccuBa (2,5°C) mporcxoauT 3aMmeHa
Terutoro Bo3xyxa B o0beme Komomna napyxusM. Takum o6paszom, Ha qae Komoara (ypoBeHs
Ielepbl) OKa3bIBACTCS XOJIOAHBIA BO3/yX, BO3HUKAeT OaporpajMeHT, 3aIyCKaromuit
MEXaHM3M BTEKaHHs Hapy>KHOTO BO3AyXa BHYTpPb MOJOCTH. B To ke Bpems, Temmeparypa
BO3/lyXa, HAXOAAIIETOCS B y3KMX BEPTHKAJIBHBIX LIENAX — «PAHTKIIO(TAX», ONpenensercs
TEMIIepaTypOH CKaIbHOTO MaccuBa,

IO03TOMY 9TOT BO3J1YX OKa3bIBAE€TCS MopkonogesHeii
JIerde HapyKHOTO (M HaXOSALIETOCS aan .
B Komozrie) u BeITecHsieTCSl HaBepX.

VYcTaHOBIIEHHE TAKOTO pexuma

TUPKYJISAIHUA BO3MOKHO TOJIBKO ITPpU ﬂ
w
E

-0 ks Konogey

COOJIIOZIGHUH OJIHOTO YCIIOBHS:
a’3poOgJUHAMHUYECKOE s
CONPOTHUBIEHUE BCETO0 MYyTH 0 S0 10m
BO3/IyIITHOTO TIOTOKA OT «HIKHET0»

Bxoza K-13 no Komoxama nomxzO

OBITh BBIIIC, YEM TAKOBOC MEXKAY BozayuwHbie
HIDKHUM» JK€ BXOJOM H BCEMH NOTOKM
a’3pOJUHAMHUYECKH aKTUBHBIMU

BOPOHKaMH, JISKAIIUMH Ha 3TOM

IIyTH. Bxog K-13 QKi3
B mporuBHOM citydae, IOMKEH
3alycKaTbhcsd KJIAacCHYECKUU
MEXaHNU3M 3MMHEH NUPKYISIIUU C
JIBIDKCHHUEM BO3/TyXa OT «HIKHET0)
BXOa K «BepxHeMy». M Ttorma
Komonmenr nmomkeH paboTaTh Kak
BEpPXHHUH BXOJ, T.€. BBIBOAUTH
TEIUIbIH NCILEPHBII BO31yX HaBepX,
4ero, OJHAKO, HE IPOHCXOAUT B

Mewepa Tpon

CUOHHBIA
y4acToK

[

NEACTBUTENBHOCTH. Puc. 2. HanpaBiieHust BO3/LyLIHBIX IIOTOKOB B PEKHME
HasBaHHOe BbILIE yciaoBue 3UMHEN LUPKYJIALHMH B IICIIEPE Tp0${
coOmroaeTcsl Takke W B Cilydae

MOJTHOTO TIePEeKPBITHsI (TIPepBhIBAHMS) Ty TH BO3AYIIHOTO IOTOKA MEXK/Ty BXOJaMU KaKUM-JIH00
HETIPEOIOIMMBIM TIPETITCTBHEM, — HAI[PHMEP MOSBICHHEM Ha KAaKOM-TO YJacTKe 3aKPBITOTO
cudoHa BCIIeACTBHUE ITObeMa yPOBH; II013eMHbIX BoJI. UTo 1 HabronaeTcs B Tpoe B okTs0pe-
HOsI0pe, KOT/1a OCEHHNUI OXKIeBO TaBO/IOK 3aTaIINBaeT HU3KHE Xoabl CnoHHOTrO YdacTka u
TaKkuM 00pa3oM pacwICHSET SAMHYIO0 CHCTEMY BO3IYITHOM IIUPKYIISIMN Ha JIBE HE3aBUCHMBIE
yacTH (puc. 2). I IMEHHO B 3TOT epHO/ HAPY>KHBIE TEMIIEPATYPhI BO3/LyXa OITyCKAIOTCSI HIDKE
nemepHbIx, 1 Kooaen HaunHaeT Urpath pojib « HIXKHEr0» BX0/a, 3aIlycKasi 3SMMHUI MEXaHU3M
BEHTHJIMPOBAHM BCEl TaibHEH 4acTH remiepsl Tposi.
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Konopey
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K13
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Puc. 3. He3aBucuMble cUCTEMbI BO3AYIIHOM HUPKY/SILUK B 1. TPOsi B 3MMHEE BpeMst

Emie Gosnee nHTEpECHO, YTO, KOTIa B 3MMHIOI0 MexxeHb CH(OHHbIH Y4acTok ocymiaercs,
PEKMM HE3aBUCUMON BO3MYIIHOW LUPKYJSALUM COXPAHSCTCSA: BEChb 3UMHMU INEPUOL U
«ecrectBeHHbII» Bxox K-13, 1 Kononen padorarot B pexxume HIKHUX BX00B (puc. 3). Oto
TIOATBEPKAACTCSA KaK MHOTOYHCIEHHBIMH HEMOCPEICTBEHHBIMU HAOMIOAEHHSIMU BO BXOJHBIX
y30CTSIX, TaKk ¥ pakToM 00pa30BaHUs B IeNIepe 30H OTPHUIATEIEHBIX TEMIIEPATYP U 33 BXOJIOM
K-13 uB Iloakomone3HoM 3aje.

TepMomeTpHsi KAPCTOBBIX BOPOHOK.

Bo03MOXXHOCTH HETIOCPENICTBEHHOTO HAOIIOACHUS «KOPPO3HOHHBIX PAHTKIIO(PTOBY IMPH
MPOXOJIKE BEPTUKAIBLHON TOPHO#H BbIpaboTKU B 1990-91 IT. MOXKHO CMEIO0 OTHECTH B Pa3psi
YHHUKaJIbHBIX. BO3MymHbId TOTOK, (HU3MYECKH OIIyTHMBIH B TNPHBXOJOBBIX Y30CTSX,
COBEPILECHHO TepsieTcst B 0osee 00beMHBIX IOIOCTAX U TIOTOMY PAKTHYECKH HE ITOJ1aeTCs

BOPOHKA 9 W3MCDCHHIO TaM, TAC OH PAaCTpENCIACTCH Ha

MEeJKUE «CTPYHKH», YXOASAIIUE BBEPX TII0

Mpodhuns MHOTOYHCIICHHBIM «paHTKIIo(pTam». HeGomnbiue

O 1 2 3 ¢ 5 & 7 8 8 10 1 12 PACXOABl BO3AYIIHBIX TOTOKOB M OTHOCHTEILHO

OosblIe OOBEMBI IOJIOCTEH HE I03BOJSIOT
MIPOBOJIUTH HETIOCPE/ICTBEHHBIE M3MEPEHHs ITHX
IIOTOKOB B Iemepax. OJTO 3acTaBisieT HCKaTh
KOCBEHHBIE JI0Ka3aTeNIbCTBA HAINYNS BO3TYIIHOM
(unpTpanuu yepes KapcToBbie BOpOHKH. ToT daxT,
YTO YYacTBYIOIIMH B IIPOIECCe BEHTHIIIIUI
KapcTOBOTO MAaccCHBa BO3JIyX SBISETCS
TEeMJIOHOCHTEJIEM, JaJ HaM OCHOBAHUSI
MIPEATNOI0KUTh CYIECTBOBAHUE MOJIOKUTEIBHBIX
TEMIIEPAaTypHBIX AHOMAJIMH B JOHHBIX YaCTIX
BOPOHOK, IIPUYEM KaK B JIETHEE, TaK U B 3HMMHEE
BpeMs.
JUis monydeHHs TOATBEPXKACHUS HaTHUIHS
25.02.2007 TaKMX TEMIIEpAaTypHbIX aHOMaIUil HaMu ObUIN
NpOBEAECHB HMCCIEIOBAaHUA pPa3HOH
MPOJIOJDKUTEIBHOCTH Oosee yeM B 20 BOpOHKax
Haj nemepamu Tpos u Bopnas. B kaxnon w3
BOPOHOK 3aKJIa/IbIBAJICS [TOIICPEUHBIN «IPOPHIIbY
Puc. 4. Ceuenne, TeTHAE U 3UMHAE (depe3 AHO BOPOHKH) U3 5-8 ATYUKOB. 3aIUTHIC
TEMIIEPaTyPHBIC U3MEPEHHS B BODOHKE Hapa(i)I/IHOM TEPMHUCTOPBI Ha BCEX TOYKaX
Ne 9 HaOMIOAEHHS 3aKaNbIBaINCh Ha TTyOouny 0,3 M oT
MOBEPXHOCTH, 3HAYCHUS ODICKTPHUUIECKOTO
COIPOTHUBIICHNUS CHUMAJNCh C BBIBEIEHHBIX HApyXy IMPOBOAOB MyJIbTHMETpoM. YacToTa
n3MepeHnii: 2-3 pas3a B ce30H (3UMHUI U JISTHUH, HHOTIa — OCeHHUH). TepMomeTpruiecknit
MOHHUTOPUHI KapCTOBBIX BOPOHOK Haj merepoit Tpost (2005-2009 rr.) mokaszan Hanudue
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TEMIIepPaTyPHBIX aHOMAJIMIl B JIOHHBIX TOYKAaX HEKOTOPHIX BOPOHOK Kak B JIETHEE, TaK U B
3UMHee BpeMsi. Pe3ynbraTel HEKOTOPBIX U3MEPEHHM TpeCTaBIeHbl Ha pUc. 4 1 5.

Temmeparypa Bo3ayXa BO BpeMsi U3MepeHHH cocraBmsia +14°C  (u3mepeHus
NMpOBOAMIIMCH B oOiayHblii geHp 16.08.2006 r., 4TO HCKIIOYaeT BO3MOXXHOCTH
HepaBHOMEpHOro HarpeBa conHuem); 25.02.2007 r. —15°C. XapakTepHBIM NPH3HAKOM
«OKMBOW» BOPOHKH, (DMIIBTPYIOIIEH JICTOM TEIUIbI HApY>KHbBIH BO3YX CBEPXY BHHU3, MOXKET
CIIy)KUTb 00JIee BBICOKAsi, OTHOCUTEILHO COCEAHEH BOPOHKH, TEMIIeparypa JHa mpu Oosee
HU3KOM €T0 3aJIeraHuH, YTO MOKHO BHIETh Ha mpuMepe BopoHKH Ne 7. B 3umHuee Bpems
KapTHHA MEHEE BBIPAXKEHHAS — BEPOSITHO, BBHUY TOpa3io 0osiee HU3KOTO TPaJAUeHTa MEXIY
TEMITepaTypoi MOCTYHAONIET0 CHU3Y MemepHoro Bo3ayxa (+2,5) u Temreparypoii TpyHTa
nox cioem cHera (ot —0,1 1o —3,1°C). Tem He MeHee, Ha puMepe BOPOHOK Ne 4 1 5 MOXKHO
YBHJIETb, YTO JIOHHBIC YaCTH BOPOHOK (¥ @K€ yJacTOK CKIJIOHA), IPUYEM — HE3aBHCHUMO OT
DIyOMHBI UX 3aJIETaHUs], UMEIOT aHOMAJbHO BBICOKHE TEMIIEpaTyphl, YTO, Ha HAII B3IV,
CBHUJICTEIBCTBYET O MOAOTPEBE STHX YYACTKOB BO3AYIIHO-TEIJIOBBIM ITOTOKOM, HAYIIUM
cHu3y, u3 neepsl. [Ipumepsl BopoHok Ne 3 u 9 mokasbpIBaroT, 4TO 3UMHHUI HpPOrpeB JHA
BOPOHKHM HE 3aBHCHT OT €€ IUIAHOBBIX Pa3MEepOB M IIIYOWHBI, a ONPEAEIISIETCSl, OYEBUIHO,
CTEINEHBIO BEPTUKAILHON MPOHUIIAEMOCTH MaCCHBA B TOW MJIM MHOH TOUKe.

BOPOHKA 3 BOPOHKA 4-5 BOPOHKA 6-7
Mpodcune Mpocpune Mpodune

0 4 2 3 4 5 & 7 8 9 10 11 12 143 6 1 2 3 4 5 & T B 8 10
x M 4

M

16.08.2006 16.08.2006 16.08.2006
95° 9.0° 13.0°
9.0° a5 125°
85" a0 12.0°
a0 7.5 11.5°
7.8t e 11.0°
7.0° 65° 105
6.5° 6.0° 10.0°
5.5° a5
5.0° 9.0°
8.5"
8.0
75"

25.02.2007 25.02.2007 25.02.2007
100 0.5° 00
0.5° 0.0° 05"

o 0.5 1.0
05° -1.0° -1.5*
-1.0° -15° -2.0%

-2.0" -2.5%

28" -3.0°

a5

40"

o - TOYKW pacnonoXxeHusa Oar4vMKoB TemMnepaTypbl 48

-5.0%
Puc. 5. Ilonepeunsle ceueHus, JIETHUE U 3UMHUE TEMIIEPATYpPbl TPyHTa B BOPOHKaxX Ne 3-7.
Emre oqHMM KOCBEHHBIM [[0Ka3aTeIbCTBOM (HIBTPALMH TEHIEPHOTO BO3AyXa CKBO3b
PBIXJIbIE MHUHEPAJIbHBIE OTJIOXKEHHMS U CHET Ha JIHE KapCTOBBIX BOPOHOK SIBJISIETCS KOPPEIIAIUs

MHTCHCUBHOCTH 3WMHEH Karneian (KOHAEHCAT) C XOJOM METEO3JICMEHTOB Ha MOBEPXHOCTH,
OTMEUYeHHas! OJJTHUM 3 aBTOPOB B riemiepe Boxnas 3umoii 1980T. [6].
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[IaTuneTHUit MOHUTOPHMHI TakKe MOKa3ald, 4YTO IIOJOKHTENIbHBIE TEMIIEpaTypHbIC
AQHOMAJIMM UMEIOT HEeCTAOWIILHBIN XapaKTep ¥ B TEUCHUE CE30Ha HE BCEIZa OJIMHAKOBO SIPKO
BBIPAKEHBI, YTO OOYCJIOBIECHO PsoM (DaKTOPOB HAIPUMEP, CHIKEHHEM TEMIIEpPaTypHOTO
rpaJii€HTa XOJIOAHBIM JIETOM, BBIPDABHHMBAIOLIMM BIMSHUEM OOWIBHBIX aTMOC(EpHBIX
0CaJIKOB, WM IPOMEpP3aHNEM TPyHTa B 0COOCHHO XOJOAHBIC 3UMBL. K coxaneHuo, o0bemM
JTAHHOM CTaThH He TI03BOJISICT PACCMOTPETH ATH BOIIPOCHI 0J1ee oApoOHO.

B ToM, 4TO OmMCaHHBIA MeXaHW3M (WIBTPALMH BO3IyXa 4Yepe3 TOJIY DPBIXJIBIX
OTJIOKCHUH Ha JIHE 3a/IePHOBAaHHON BOPOHKH paboTaeT He TOJIbKO B yciaoBusAX [IuHeru, onuH
u3 aBropoB Mor yoemutsest B 2003 r. B [apuie (Iepmanust). Hemelkue crieneonoru moxkasanu
BOPOHKY, Ha IUIOCKOM JIHE KOTOPOH KaXKIyro 3MMY OOpasyeTcs INpOTajIuHAa B CHETY.
ITocnenyroiee BCKpbITHE THA MPOXOIKOM MOKA3aJ10, YTO BEPTUKAIBHBIN KaHaJ (KOJIOELL) O
BOPOHKOH ObUI IUIOTHO 3a0yToBaH TPyOOOOIOMOYHBIM KapOOHATHBIM MaTepHaIOM
BIIEPEMEIIIKY C YeTBEPTUYHBIMU OTIIOKEHHUAMH CyNECYaHO-CYTIMHUCTOTO COCTABA.

BoiBoabI

1. Pesynprarel MHOTONETHUX HAOMIONCHUNW H CHEIUANBHBIX HCCICIOBAaHUN B
Kynoropckux nemiepax mo3BOJSIFOT YTBEP’KAATh, YTO B CYLIECTBYIOLIMX I'€OJIOTMYECKUX U
KIIMMATUYECKUX YCIOBUSX HEKOTOPHIC 33ICPHOBAHHBIC KAPCTOBBIC BOPOHKHU HA TOBEPXHOCTH
WUIPAOT AKTUBHYO U BXKHYIO POJIb B CUCTEME BO31YILIHOM HUPKYJISALMH CIICIEOMACCHBA.

2. Kiro4eBbIM yCIIOBHEM MJisi BO3HUKHOBEHUsI BEPTHKATIbHOW (DHUIBTPAIIMU BO3IyXa
yepe3 3aJepHOBAHHBIC KapCTOBHIE BOPOHKH SBIsIETCS 0Opa3oBaHHWE NOJX HHUMHU
«KOPPO3MOHHBIX PAHTKIIIO(GTOBY. BumauMo, 310 siBieHue 0osee XapakTepHO IS CyTb()aTHOrO
KapcTa.

3. DBonbliee, 1Mo CpaBHEHHIO C ECTECTBEHHBIMH «PAHTKIIOPTAMHU», CEUYCHHE
HCKYCCTBEHHOTO BEPXHETO BXOMA-KOJOMANA W 3aTPyAHCHHBI BO3MyXOOOMEH C HIKHUM
BXOJIOM OOYCIJIOBJIMBAIOT BO3HUKHOBEHHE JIOKATBHOW CUCTEMBbI BO3IYLIHOW HUPKYJIILUH, B
kotopoii Kooen B 3MMHHX YCIIOBHUSX UTPACT POJIb HIPKHETO BXO/IA.

4. Tlpumep CymIECTBOBAHUS JBYX HE3aBUCHMBIX CHCTEM BO3IYIIHOW IUPKYISIUHA B
nemepe Tpost MO3BOJSIET NPEACTABHTh MEXAHU3MBl BEHTWIIMPOBAHUS «CIIENBIX» (HE
HMCIOIINX OTKPBITHIX BXOJOB) KApCTOBBIX IMOJOCTEH, PACIOJIIOKECHHBIX B TIyOHWHE
CIIeNIeOMACcCHBa, WCKIIOUUTEIBHO 4Yepe3 BOPOHKM HaJ HUMH. HeoOXommMmbIM yciioBHEM
BO3HHKHOBEHHUS] MOAOOHON HHUPKYJISILUUKN SBISETCS PACIONOKEHHE BOPOHOK HA Pa3HBIX
BBICOTAX.

5. PaccMoTpeHHbIE MEXaHHU3MblI BO3IYIIHOW (WIBTpAlMU 4epe3 3aJepHOBaHHBIC
BOPOHKH JIOJDKHBI paboTaTh B JI0OOM KapCTOBOM PETHOHE CO CXOIHBIMH T'€OJOTHYECKHMHU
YCIIOBHUSIMH.
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HEKOTOPBIE CBEJAEHU O KAPCTOBBIX ITIPOLECCAX B BOCTOYHO
YACTH HOBOMOCKOBCKOI'O PAMOHA TYJIbCKOHU OBJACTHU

Y.A. Dolotov
Russian Society of Spelestology researches, Moscow

SOME DATA FOR KARSTIC PROCESSES IN EAST PART
OF THE NOVOMOSKOVSK AREA OF THE TULA REGION

Summary
In article author presented data about karst forms in east part of Novomoskovsk area of Tula Region and Mihajlovsky
area of Ryazan Region in the Proni river valley (inflow of the Okariver).

Bronpe BocTouHol rpanunsl Tynbckoit obnactu B HOBOMOCKOBCKOM palioHe MpOTeKaeT
3HAUUTENbHAs, TPOTHKEHHOCTHIO 350 KM, p. IIpons, nessrit mputok OKu; Ha BCEM OCTAIEHOM
MIPOTSDKEHUU OHA IIPOTEKAET 110 Tepputopuu Psi3anckoit obnactu. [myOokas nonmna [Tponu Ha
9TOM y4acTKe 3aJI0’KCHA B U3BECTHSIKAaX BEHEBCKOTO TOPU30HTA BEPXHEBU3EIHCKOT0 OBpyCa.

PasBuTHE KapCcTOBBIX MPONECCOB B YacTH AOJMHEI [IpoHH, pacrionokeHHOH B mpeenax
Tynbckoit obnmacTu, 3HAYUTENIBHO BbIIE OOBIYHOTO M0 CperHepyCCKOl BO3BBIICHHOCTH.
CorracHO KapcToBOMY paifoHnpoBaHuio Pycckoii paBruHBI A.I. Unkuimesa, STOT y9acTOK
oTHOCHUTCS K [IpoHMHCKOMY KapCcTOBOMY pailoHy 3a0KCKOT0 KapcTOBOrO OKpyra MoCKOBCKO-
Oxckoif kapcToBoit nmpoBuHIME LlenTpansHo-Pycckoit kapcToBoii obmactu [4]. Ognako B
KapCTOBEIYECKOM JINTEpaType 3Ta MECTHOCTh ONUCaHa cl1ado; 1aJuM KpaTKHi ee 0030p.

31ech IMUPOKO PACIPOCTPAHCHBI KapCTOBBIC BOPOHKH, OCOOCHHO HIIKE IUIOTHHBI
[IpoHckoro Bogoxpanunuma. Pasmepsl BopoHok nocturaior 10 M B monepeyHuke u 3 M B
D1yOHHY, 110 OOJBIIEH YacTH OHU IIPHYPOUEHBI K I0JI0CE BIOJb KpaeB noiauHb! [Iponu. Takke
UMEIOTCS KPYITHBIE KAPCTOBBIE HCTOYHUKH, HarlpuMmep CBATON HCTOUHUK y ¢. OcaHOBO.

B c. OcanoBo B 1990-x rogax MpOUCXOIWIN 3HAYUTEIbHBIE MPOBAJIBI TPYHTA; OIHAKO,
BO3MO)KHO, OHH CBSI3aHBI HE C KapCTOBBIMH IPOLECCAMH, & C CYLIECTBOBAaHUEM IIO]] CEJIOM
BBIPA0OTOK MO/I3EMHBIX KAMEHOJIOMEH. B OlMKalIInX OKPEeCTHOCTSX CYIECTBOBAJIO MHOTO
MecT 100bau KaMHs [2], a B camoM OcaHOBO B OBpare KapbepoM CpPhITa JTOBOJIEHO OOJIbIIast
[O/I3¢MHAsI KaMEHOJOMHS, OT KOTOPOIl COXPaHWIHMCh JIMIIb HECKOJIBKO IpHU3a00HHBIX
YYacTKOB.

Takoke 31ech U3BECTHBI HEOOIBIINE KAPCTOBBIE MELIEPHI.

ITo coobmenuto apxeonora O.H. 3annosa, 1Be IrpaBUTAIMOHHO-TPEIINHHbIC MEIIEPEI,
JUINHON HECKOJIBKO METPOB, C MOKPHITBIMU KaJIBIUTOBOI KOPOH CTEHKAMH, PACIONOKEHBI Y
ocHOBaHUs u3iydunsl lIponu B c. I'pemsuee, Ha XOiIMe KOTOPOM HAaxXOMWIACh CTAPUHHAS
Kperocth [ pemsiues’.

o cmoBaM MECTHBIX JKUTEJIEH, BXO/ B HEKYIO Ielepy ObLT HEKOT/Ja Ha CEBEPHOM OKpanHe
c. benomectHoe, oHako K KoHILy 1970-X 1. BOpOHKA C HUM ObliIa 3aChIIaHa MyCOPOM.

Okxorno 1. IBaHbKOBCKOE, Ha 0JIe, aBTOPOM ObLita 0cMoTpeHa reriepa MianbkoBckast. OHa
TIpe/ICTaBIsuIAa CO00I CHCTeMy KaMep W JIa30B IT0J] JHHUINEM KapcTOBOH BOpOHKH (puc. 1),
COOOIIABIINXCS C TIOBEPXHOCTHIO TpeMst Bxogamu. OOIas [JUIMHa MONIOCTH COCTaBysuia 12 M,
r1yOrHa — 5 M. BHyTpH nemepsl IMeIoTCsl 3HaYUTENbHBIC HAMBIBBI ITOYBBI M KOCTH JTOMAIITHIX
JKMBOTHBIX (BOPOHKY CO BXOJIOM HCIIOJIb30BAJIN KaK CKOTOMOT HJIBHHK).

"B I'peMsAUEeBCKOM KPEMOCTH, IO JICTOMMCHBIM AAHHBIM, GbUT IO3EMHbIH XO-Tail HUK [UTHHO# 0Kkos1o 20 M [1].
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CXEMY COCTABMIL: 10. JOJIOTOB
13.06.79 .

<0

Buemaciitabnas cxema

Puc. 2. BEemacmTabHast cxeMa KapcTOBOM BOPOHKH C PACIIONOKEHUEM BXOJIOB
B remiepy y 1. MiBanpKoBcKoe

Taxoke OT MECTHBIX JKUTeJICH MOJTydeHbl CBEICHUS O eriepe Ha p. ToiMadeBKe Ha [TPaBOM,
psi3aHckoM, O6epery p. [IpoHu.

Hwxe 1o Teuenuro p. [Iponu, B Muxaiinosckom paiione Psi3aHckoii 061acTi, OTMEUYEHBI
KapcTOBBIE BOPOHKHU AuaMeTpoM 10 30 M 1 mryonHoi 10 6 M. Bosne c. KyprnsieBo n3BecteHn
CyXo10J1 AMHOM 110 3 kM [3].

46



CBEMOYHAS T'PVYTIIIA: 10. JOJIOTOB, C. MEJIbBHUKOB
13.06.1979 r.

M2 I 0 2 4 6

B I caumumempe I memp

CEYEHHA
Paspes-pazeepmra .7
-1

2opusonmansusiii 1:100
sepmukansuviii  1:100

MACIITAB

Puc. 3. Pazpes u ceueHust n3y4eHHOM Terepsl

CIIMCOK JIMTEPATYPbI

Jomomaenns k aktam uctopuaeckuM. CI16., T. 9. 1875.

3yoxoB B.B. MecTopoxeHHsT U3BECTHSKOB, JIOJOMHUTOB M Meprejiei Pssanckoit

ryoepuun. M.: 'ocrexusnar, 1930.
JleontheB M.B., fInaku A.B. O630p moaseMHbIXx 00bekTOB Psizanckoil obmactu //

Crienieosiorust U CIeJIeCTOIOTHs: pa3BuTHC " B3aMMOJICHiCTBHE HayK: c0. MaTepuajoB

Mesxaynap. Hayd.-paxt. Koud. — Habepexusie Yenust: HI'TIN, 2010.
Uukumres A.I". [Ipo6iemsl u3ydenus kapcta Pycckoit paaunbl. M.: U3n-so MI'Y, 1979.

47



'B.B. Tectos, ‘0O.U. Kage6cekas, *H.U. Lllnxos

1 Y Y Y o
Hepmckuii 2ocyoapcmeennblii HAUUOHAILHBLIL UCCIICO06AMENILCKUIL YHUGEPCUMEN
*Topuwtit uncmumym YpO PAH
3 o
KT'Y «Ananumuueckuii yenmpy, 2. Ilepmo

HEﬁCTl}IflE PAIOHA HA YEJIOBEKA
B KYHI'YPCKOU JIEJAHOU NEIMEPE U I'. KYHI'YPE

'B.V. Testov, 0.1. Kadebskaya, °N.I. Shikhov
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RADIUM INFLUENCE ON THE PEOPLE
IN KUNGURE ICE CAVE AND KUNGUR

Summary
In article are presented the results of radiation monitoring in Kungur Ice Cave in a period of 2006-2007. Estimation of
radiation dose on an organism of excursion complex employees and quantity of time spent by the worker for reception of an
tolerant dose 5 mZv/year are carried out. Results of primary gaugings of radon volume activity in Kungur are considered.
Studying of the adaptation mechanism of native populations to various levels of natural and artificial radiation and possibility
of treatment by enriched radon air is spent.

CpaBHUTEIHHO HEJAaBHO YCTAHOBJIEHO, YTO YAcTOTa paKa JIETKWX BEIIIE y IIaXTEpOB,
KOTOpPbIE PabOTAIOT B IIAXTaX ¢ OOJbILECH KOHIEHTpalyel pajona. M3 aToro cienosaso, 4To
BIBIXaHWE paJoHa M JOYEpPHHX TpomykToB pacmaga (/I[IP) mpuBoguT k paxkoBBIM
3a0oneBaHusAM. B pesynbrare 3TOro OTKPBHITHS MHOTHME CTPaHbl NPUHSIM IPOrpaMMBbl IO
00CI1e10BaHUIO KHJIHII] U TPOM3BOACTBEHHBIX IIOMEIICHU Ha coepkanue pagoHa. OgHako,
HECMOTpsl HA 4YacTOE BBIABIECHHE HAIM4YMs DPaJoOHa B JKWIBIX M TPOU3BOACTBEHHBIX
MIOMEIICHUAX, MPSIMON CBSA3M MEXIY COACPKAaHHEM pPaZoHa B MOMELICHUSX M YacTOTOM
OHKOJIOTHYECKOTO MOPAKEHUS JIETKUX HE BBISABICHO. MBI CUMTaeM, 4TO TAKOW pe3ynbTar
SBIIIETCS BIIOJIHE 3aKOHOMEPHBIM IO MpPHYMHAM, CBSI3aHHBIM C OCOOCHHOCTAMHU
(hopMHpoBaHUs 030BO HATPY3KU Ha OpraHn3M Jroziei ot pagona u [P u popmupoBannem
aJalTUBHOIO OTBETa Yy OPraHU3MOB, HAXOJAILIMXCS IOJ| IOCTOSHHBIM JeiicTBHEM
pazuanroHHOTo 00Ty YeHHSI.

IlepBble pasnanMOHHBIE HMCCIIENOBAHUS B KapCTOBBIX MOJNOCTSAX, HCIOIb3YEMBIX Kak
00BEKTHl MacCOBOTO TypH3Ma, OBIIIH BBITOMHEHHI B cepeaune 90-x TT. mponuroro Beka. OHu
MOKa3aId BO3MOKHOCTh HAKOIUIEHHs 3HAYUTEIbHBIX KOHIEHTpPAIMH PajloaKTUBHOIO rasa
pazoHa B IMEIIEPHOM BO3IyXe Jake B TEX CIIydasx, KOTZa OKPY)KAIOIIHE TOPHBIC TMOPOIBI
COJEpKAT «MEHEE ueM KJIapKOBbIE» KOHIEHTPAIlMM €CTECTBEHHBIX pPaJNOAKTUBHBIX
JJIEMEHTOB.

Jnst Kynrypekoit Jlensnoit memepsr (manee KJIIT), kak mnoxazaid IHIJIOTHBIE
uccnegoBanus 1999-2000 rr. u perymasipHbIi paguanuoHHblii MoHuTOpHHT 2006-2007 TT.,
XapaKTepHBI CIIETYOIIHe 0COOCHHOCTH N3MEHEHHH PaHalHOHHOW 00CTaHOBKH:

. OTHOCHUTENILHO HU3KUE KOHIEHTpAIMU PaJioHa M €ro JOUEPHHUX MPOIYKTOB
pacmaza B XOJOOHBIM MHEpHOJX Toja, XapaKTepHU3YIOMIMIICS YCTOHYMBBEIMU
OTpHLATENbHBIMU TEMIIEpATypaMU Hapy>KHOI'O BO3LyXa.

. OO6beMHast aKTHBHOCTh paJIoHA M €ro JI0YEepHero mpoaykra pacmaga Po-218
(RaA)—ne 6onee 400 Bx/m’, T.e. 100-KpaTHO MPeBbIIAONIAs KOHIIEHTPALHIO PO B
Hapy»XHOM BO3yX€ W COIOCTaBHMasi C TOH, YTO JOCTAaTOYHO YacTO (PUKCHUpYeTCS B
0/IBaJIaX U Ha IIEPBbIX ATa’KaX KUIIBIX JOMOB.
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. ITpu 3aTsDKHBIX OTTeneNsX (2-3 CyTOK IIFOCOBBIX TeMIleparyp) Gpukcupopanu 2-
2,5-kpaTHOe BO3pacTaHue KOHIEHTPAIMH PaJIOHA.

. IIpn Temmeparypax, XapaKTepHBIX JUISI MEXKCE30HbS (ampenb, OKTAOpS,
YaCTUYHO HOAOPH U MapT), 00beMHas aKTHBHOCTh paioHa npesbimaer 2000 bx/M’ Bo
BCEX IPOTax, KPOME HHTCHCHBHO ITPOBETPHBACMBIX.

. ITocne ycTaHOBIEGHUWS YCTOHYMBOIO <«JIETHErO» HANPABICHUS JIBIXKCHUS
BO3JyXa BHYTPH MeEIIEphl (13 MNIyOMHHBIX TPOTOB K BXOAY) KOHIIEHTpAIMs pagoHa
Bospactaer 10 7000 — 9000 Bk/M’, a B OT/CNBHBIC TIEPHOIBI HAONIONCHHIT U B
OTAENBHBIX TOYKAX M3MEPEHMH PEeTHCTPHPOBAIN 3HaUYeHWs mnpessimatomue 11000
BK/M’. AGCOJIOTHBIE MAKCHMYMbI MTHOBEHHBIX 3HAYeHHiT 00BeMHO aKTUBHOCTH 1151
Po-218 (RaA) - 13200 Bx/M’, cpeHecyTOUHBIX 3HAUeHHH 11s pagona 12100 B/,
OTMETUM, YTO IIPU CTOJIb BEICOKMX 3HAYECHHUAX 00BEMHON akTUBHOCTHU panona u JIITP
raMma-QpoH B TpoTax TIeIIepbl ONpenesseTcs INIaBHbIM 00pa3oM HE TOPHBIMU
MOPOAaMH, a PaJIMOaKTUBHBIMU a3p030JsiIMU. B 0coOeHHOCTH TOH HX J10n1eii, KoTopast
YCIIEBAET OCECTh Ha JJATYUKY PAJUOMETPOB B IPOLIECCE N3MEPEHHUSI.

MeTtonuka oleHKH

IIpu onenke no3sl, momydaemoil nepconanom B KJIII, moms3oBannch HOPMaTHBHBIMH
nanabiMu MATATO, HKJIAP OOH, HPB-96 n HPB-99.

C mo3unuu 103MMETPUH BaKHEWUIIMM IapaMeTpPOM SBISICTCS OObeMHas aKTHBHOCTD
KOPOTKOXUBYIIHUX JOUEPHUX IMPOTYKTOB paclaja pajgoHa, OCaXIAAIOLUINXCS Ha a3PO30JIbHbIe
YaCTHUIIbI.

AHanu3 NOBEACHUS PaJIOHA, SBJISIOIIEIOCS HHEPTHBIM PaJOaKTUBHBIM I'a30M, OKa3al,
YTO TPU MOCTYIUICHUH C BIBIXa€MBIM BO3JYXOM PaJOH OBICTPO BCACHIBAECTCS B KPOBbH H
pasHocuTcs 1Mo BceMy opraHusmy. [lostomy oH oOnydaer KieTKd Bcero opranmsma. Jlosa
00Iy4YeHHUsT PaJIOHOM JIETKHX M JPYTHX OPraHOB YeJOBeKa MPUMEPHO OAMHAKOBA. B TO ke
Bpemst pacnan AP ¢popmupyet 103y o0mydenus ToiabpKo Ha jterkue. [1o HammM pacueram npu
HAJIMYUHU PAIHOAKTUBHOTO paBHOBecwHst j103a ot TP Ha nerkue npumepro B 100 pa3 6osbine
JI03bI, TIOTy9aeMOH ITHM OpPraHOM OT OOJydeHUs paJoHOM. [I0CKOJIBKY BEHTHIMPYEMOCTh
LIaXT CYUIECTBEHHO XYK€ BEHTHJIUPYEMOCTH MOMEIIEHUI Ha MOBEPXHOCTH 3€MJIM, CTEIICHb
paBHOBECHOCTH Mex 1y pasioHoM u JIIIP B maxrax cymectseHHo Bolie. [Toromy no3er ot ATIP
Ha JIeTKHE IIaXTepPOB CYIIECTBEHHO OOJIbIlle, YeM Ha JIeTKUe IIo[el, paboTalomux Ha
MOBEPXHOCTH. J[OMOTHUTEIHHBIM MOBPEKAAIOMINM (PAKTOPOM JIETOYHON TKAHH B IAXTax
MOXKET SIBJISATHCS OOJIbIIIAs 3aIbIIICHHOCTD.

BTopbiM 0OYeHBb CYIIECTBEHHBIM (HaKTOPOM MOXKET OKa3aThCsl MEPUOAUYHOCTH PAOOTHI.
[TocrosiHHOE (XpOHWYECKOE) NEWCTBHE pPAIHAIlIOHHOTO (aKTopa MOXKET HPUBOAWUTH K
(usnonornueckoil agantanuu (aKKJIMMaIKM) Opranu3MoB. Panee ObLIO yCTAHOBIICHO, YTO
obWTaHWe MBIIIEH B YCIOBHSX IIOCTOSHHOTO OOJMY4YeHHsI ITPUBOJUT K CHIDKCHHUIO
HMHTEHCHBHOCTU MeTabom3Ma y KUBOTHBIX. CHIKEHHE TTOTPEONICHHST KUCIOPO/1a MOBBIIIAET
PazuoyCTOHYMBOCTD KUBOTHBIX, TI03BOJISISI OMYJISIIIAN YCIEITHO CYIIECTBOBATh B YCIIOBHS
MOBBIIICHHOW PaJMOAKTUBHOCTU. (Du3HMoNornyeckas ajanTtaius Hpd ramMMa-oO0IydeHuu
(dopmupoBanack y Kpbic 3a 3-4 must. Ecim jKMBOTHBIE TOTPEOISIOT paJMOaKTHBHYIO IHIILY,
KOTOpasi MPHUBOAUT K HAKOIUICHHIO B OpPraHM3ME paJMOAKTHBHBIX BELIECTB, aJanTalus
(dopmupyercst qosbIire (IpuMepHO moIrosa). [109ToMy JKUBOTHBIE, TOCTOSTHHO OOUTAIOIIHE HA
TEPPUTOPHHU C IIOBBIILICHHON PailOaKTUBHOCTBIO, YEPE3 HEKOTOPOE BPEMs CTAHOBATCS MEHEe
YyBCTBUTEILHBIMHA K TOBPEKIAIOIIEMY JEHCTBUIO PaTHOAKTUBHOTO 3arPsSI3HEHUSL.

IIpumepHO TO K€ NPOMCXOIUT C JIFOABMH, >KMBYIIUMH IIOCTOSHHO B YCIIOBHUSX
MOBBIIICHHOTO PaIOAKTUBHOTO 3arpsi3HeHus. 3amepsl pagona u J{I1P B Bo3ayxe moasanos u
rorpe6oB I. KyHrypa rmokasam, 9To 103a 00 TydeH s )KUTEIel MOXKET JTOCTUTATh 5 M3B B TOJI,
YTO SBJISIETCS MPEEIIbHO IOy CTUMOM BETUUUHOM 00 TydeHus i HacesneHus. OTHaKo 3TO He
JIOJDKHO OTPHILATENNBEHO CKA3hIBAaThCsl Ha HACEIEHUH, KOTOPOE TIOCTOSTHHO (0COOSHHO B JIETHEE
BpEMs1) MOYKET HAXOIUTHCS MO/ BIUSIHAEM 00Iy4YeHUsI pagoHOM. BbICOKasi BEHTHIIMPYEMOCTh
KHJIbSI 1 pabOYnX MOMENICHNH PUBOIUT K ToMy, uTo Bimsiaue J{[1P Ha opranusm sBisieTcst
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JOCTATOYHO HU3KUM U HE IPHBOUT K KAKUM-JTHOO OTTACHBIM IO CIICICTBHSIM.

B coBokymHOCTH KOHLEHTpanusi M CTeleHb JHepreruueckoro ozaeiictus 1P
OIIEHMBAIOTCSI 3HAYCHNEM YKBUBAJICHTHOH paBHOBEeCHOU 00beMHoM akTuBHOCTH (DPOA).

AOCONIOTHBIH MakcUMyM MrHOBeHHOTO 3HaueHust JPOA, ¢uxcuposasiierocst B KJIIT, —
8000 Bx/m’. (TTorpemHocTh eIHHAYHOTO H3MepeHHs — He Gonee £30%). JIis pacdera 103080t
Harpy3ku Ha nepconan KJIIT (npu pabote 06e3 cpeacTB 3aIUThl AbIXaHUS B TEIUIBIN IEPHOLT) IO
HTOTaM MOHHTOPHHTA PEKOMEH/I0BaHO cpeHee 3Hauerte IPOA oxomo 2700 Bx/v’. TIpu aTom
TI0J1 «TETUIBIMY ITO/IPAa3yMEBAETCSI IEPHOJ C AIIPEJIA 110 OKTSOPb BKIFOYUTENIBHO.

Ha ocnoBanmm @expepanpHoro 3akoHa "O CcaHUTApHO-3MHAEMHUOJIOTHYECKOM
onaronomyunn Hacenenus" ot 30 mapra 1999 1. Ne52-D3 BBeaeHbI B JeliCTBHE CAaHUTApHBIE
npaBwia "['UrueHn4yeckue TpeOOBAHUS M0 OTPAHUYCHUIO OOJIyYEHHs HACCNCHUS 3a CYET
MPUPOJHBIX HMCTOYHUKOB HOHHU3Mpytomero wusnydenus. CII 2.6.1.1292-03". Oum
«peraMeHTHPYIOT o0Iue TpeOOBaHUs MO O0ECHEYCHUIO PAIMAIlMOHHONW 0e30MacHOCTH
HACEJICHHUS..., @ TaKke PaOOTHUKOB IPCANPHATHA W OpraHU3alMii, IMOJBEPrarolHXCs
MOBBIIICHHOMY ITPOU3BOICTBEHHOMY O0JIyYEHHIO IIPUPOJHBIMU HCTOUHUKAMHU M3y YSHUS.

CoracHo 1. 2.2 3THX HpaBWI «OOIy4YCHHE HACEJICHHS MPUPOAHBIMH HCTOYHHKAMHU
U3JIyYCHHUs CUMTAETCS HOBBILICHHBIM, €CIM cyMMapHas 3(@deKTuBHas 103a 332 CYeT BCeX
OCHOBHBIX IIPUPO/HBIX HCTOYHHKOB H3JIy4CHHUS IPEBBIIIACT 5 M3B/TO/; €CIIU 103l 00TyUeHHUS
HaceJsieHus npeBbiaoT 10 M3B/ro, To 001yYeHre HaCeIeHHS SBIISIETCS BBICOKHM.

W KIOYEBBIM JUIS NPUHATHS PELICHHUs SBISIETCS MYyHKT 2.7, perIaMeHTHPYHOLIMI
HIDKECIIEIyOIINH IIepeueHb MEPOIIPUSATHH 110 00eCIIeYeHHIO paIHallMOHHO 0€3011aCHOCTH:

- o0cneJoBaHUE PAJIMAllMOHHON OOCTaHOBKH C OLIGHKOW /103 00Iy4eHHsI pabOTHUKOB C
LENbI0 BBISIBIICHHST OpPTraHM3alldil ¥ TPEANPHUSITHH, PabOTHHKHA KOTOPBIX IOJBEPraroTCs
[IPOU3BOICTBEHHOMY 00Ty 4eHHIO B J103ax cBbiiie | M3B/rof;

- BBUIBICHHEC pabOYMX MECT M OIPEACICHHE YHUCICHHOCTH PabOTHHKOB C J03aMHU
obyuenus 6osee 2 10 S M3B/To1, 7151 KOTOPBIX HEOOXOIUMO ITPOBEICHUE TPON3BOACTBEHHOTO
paaraiMOHHOTO KOHTPOJIS M OCYILECTBICHUE MEPOTIPHSATHI 110 CHUYKCHHIO X 00Ty YCHHS;

- BbIABJICHHE pPAOOTHHUKOB C J03aMu OOJIydeHHsi Bbilie HopMmartuBa (5 M3B/rox), s
KOTOPBIX HEOOXOTUMO HIEPBOOUYEPEIHOE TPOBEACHUE MEPOIPHUSITHIA 110 CHIKSHHUIO J103.

MOXHO IOKa3aTh MPOCTBIM PacueToOM, YTO IOJI0Basl J103a OT MHIAJALMU PaJlOHa paBHa 2
M3B MOXXET OBITh MOJTydIeHa MOCTOSHHBIMU paOOTHUKAMHU OpTaHU3auii Bcero aumrb 3a 80-90
4acoB IIPeObIBAHMUS B IIEIIEPE B JICTHEE BPEMSI.

PacyeTsbl 1030BOI Harpy3KH Ha OpraHu3M, HPOBEJICHHBIC O JAHHBIM HHTCIPAIbHBIX U
Pa30BbIX MTHOBEHHBIX HM3MEPCHHI, TOKa3ald, YTO J103a BHYTPCHHErO OONY4YEHHs OT
MHTAJSIIUKM  JIOYEPHUX IPOLYKTOB paJiOHa IMPEBBICUT JIOMYCTUMBIA TOJOBOH YPOBEHb 5
M3B/ron MeHee yeM 3a 400 gacoB npeObIBaHuS B memiepe, win 3a 230 gacoB, eCiii BCE 3TO
BPEMsi OTHOCUTCS K JIETHEMY [IEPHO/LY.

Yro6sl npu pabore B KJIIT paGorHuku momydmin He Gonee 5 M3B B Tofl HEOOXOAUMO
NPOU3BECTH pacyeT BpeMeHHM padoTsl mpu QukcupoBaHHoM OPOA pamona B Bo3myxe.
Y4uThiBaeM MaKCHMalbHO BO3MOYKHOE TOJ0BOE KOJHUYECTBO pabo4ero BpEeMEHHU
IIPOBEICHHOIO COCTPYIHUKOM B reuiepe 11 mecsueB no 6 yacoB B cyTku win 2000 yacos
paboTsI:

t=5wm3B/rox : (OPOA,,) br/m™ : 10 u3B/Br-u-M” = 5-10° : (OPOA,,) u/rox,

rze t—BpeMs paboTsl, 4,

DPOA,, — 4HCICHHOE 3HAYCHHUE HKBUBAJICHTHON PaBHOBECHON O00BEMHOW aKTUBHOCTH
pajoHa;

5m3B/rog— nonyctuMasi 3ppeKTuBHas 103a 00TydeHnst pabOTHHKA 32 TOJT;

10 138/Bk-u-M° — ko3 dummenT nepexona or IPOA k >3 heKTHBHOI 103€.

Ilpumeuanue: 3Ha4eHHs KOQQUIMEHTA IIEpEXoa MO JaHHBIM Pa3INYHBIX UCTOYHUKOB
BapbUPYIOT B IIUPOKOM Auana3oHe ot 7,9 no 17 10 u3s/bk-u-m-3. Hapumep 8 HPB-96 u HPb-
99 on ipunsT paBHbIM 8,06 H3B-M3/BK-U.

B npanpreitmmx pacuerax Oymer ucnonb3oBaH =10 u3B-M3/Bbk-4, Kak Al yIpoIIEHHS
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MPOLEAYpPHl pacdeTa, TaK M JUISI TOTO, YTOOBI OJHOBPEMEHHO YUYECTh IOJOKUTEIHHYIO
COCTABJIISIOULYIO TOrPEIIHOCTH u3MepeHus DPOA.

dopmyna s pacdera 03Bl AOCTaTtodHO mpoctas, HoO DPOA pamoHa MOCTOSHHO
U3MEHsIeTCs KaK BO BDEMEHH, TaK U B IPOCTpaHCcTBe. [109TOMY pekoMeH 1yeTcs HCIoJIb30BaTh
cpexnnee 3nadenne OPOA pamoHa, MOTy4EeHHOE B PE3yNIbTaTe PETUCTPAINH 32 HECKOIBKO JIET
n3MepeHuit. [Ipu 3ToM MOXKHO BOCIIONB30BaThCs cpeHei BenuunHoi DPOA,, U1 X0I01HOTO
U TEIJIOTO NepHo/ia BpeMEH!. 3HAYeHHs BPEMEHH PaboThl, KOTOPYIO MOXHO IIPOBOAUTH MPHU
YCJIOBHH MOJTyYCHUSI 10361 S M3B/TOJ1, IPUBEACHBI B TA0I. 1.

Y4uThIBas, YTO MEPCOHAI B TENIEPe HAXOIUTCS MEPUOANIECKH, POIIe BCEro OBUIO ObI
OpraHMU30BaTh TO3UMETPUUECKH KOHTPOJb paboTel nepcoHana KJII1. B Baxkenxkoit nemepe
CrnoBakuM KaXAbIH SKCKYpPCOBOA HMMeEET CBOM HWHIMBHIYaJIBHBIH JO3UMETpP, KOTOPBII
nposepsiercs | pa3 B MecsI U IPOU3BOAUTCS PaCUeT MOIYYEHHON JO3BI.

Tabmmma 1
Bpewmst, npoBoaumoe padoraukom B KJII,
YIS TIOJTYYCHUSI IO CTUMOM J103b1 5 M3B/TOx

YcnoBusi paboThl Bpewms, u
TonbKo B XOJIOJIHBIN MEepHOJT To/1a 862
ToJsbKO B TETUIBIN NIEPUOJ roAa 189
IIpu cooTHOMIEHNN 6 TEIUIBIX — 6 310
XOJIOTHBIX MECSIICB

IIpu cooTHOMIEHUH 7 TEIIBIX — 5 280

XOJIOJHBIX MECAIICB

Ilockoneky B HacTosiiee BpEMsl OTCYTCTBYIOT JO3UMETPBI, IO3BOJISIONIME IPSIMO
PETUCTPUPOBATh SKBUBATIECHTHYIO /103y, TOIyJIaeMyI0 JIIOABMU NIPH BAbIXaHUU pagoHa, B KJIIT
PEeKOMEH/TyeM HCIIOIb30BaTh PACUETHBIH METO OTTPEIEICHUS TO3bI.

Jlo3a 00y 4eH st JOIDKHA PACCYUTHIBATHCS HCXOS U3 MHTETPATIbHBIX 3HAYCHU 00bEMHOI
AKTHBHOCTH PaJIOHA C YIeTOM KO PHINEHTA paBHOBECHS MEX 1y pagoHoM Bo3ayxa u J{I1P.
Ilo npenBapuTenbHBIM JTaHHBIM, KOI(GQOUIMEHT pPaJHOaKTUBHOIO PAaBHOBECHS MEXIY
panonom u I[P yBenn4muBaeTcs ¢ MOHMKEHHEM TEMIIEpaTyphl, YTO IPUBOAUT K YBEITHICHUIO
OPOA Ha enuHuily OOBEMHOH aKTHMBHOCTH pajoHa. [yt TOYHOro pacyera 3HAYCHUS
HEOOXOMMO TPOBOJWTEH KPYINIOTOANYHBIE N3MEPEHHS B TIEIIEpe HE peke 2 pa3 B MECSHII.
KoHTponb 3a M3MEHEHHEM paJHallMOHHOH OOCTaHOBKM B IIEIIEpe 110 IOKA3aHUAM
JIO3UMETPUYECKUX MPHOOPOB HEOOXOAWMO MPOBOAWTH HA 3-5 CTAIMOHAPHBIX MOCTaX: B
rporax ['eonoros, Cmenbix, Bennkan, DdupHsiit, KpecToBbIii.

Jlns pacuera mepcoHaIbHON 03Bl COCTPYJHHUKOB, HEOOXOIUMO BECTH TOYACOBOH y4eT
pabodero BpeMeHH, NMPOBEICHHOTO B TIEIIepe W B HEKOTOPHIX pabounx momerieHusx. [Ipu
pacdeTe 3HAYCHUH MHAMBHIYAJIbHBIX J103, HEOOXOIMMO YYUTHIBATh PE3YyJIbTAThl M3MEPECHUI
00BEMHOM aKTHBHOCTH PaJioHa B MOMELICHUIX MEPBIX TaKel 3qaHni. 3a cueT O0JbIIoro
KOJIMYECTBA PAJIOHA B ATUX MOMEIIEHHUX 7103 O0TyYEeHHUsI COCTPYIHUKOB MOXKET BO3PACTH Ha
10% u 6omnee.

H3ydeHue BO3MOKHOCTH JIeUeHHUsI BO3TYXOM, 000rallleHHBIM Pal0HOM
OrpaHuveHHs BpEeMEHU HaXOXKACHHsI JIFOIeH B arMoc(epe ¢ MOBBIIICHHBIM COIEPIKAHUEM
pajioHa cTajal BBOAWTH IOCIE TOTO, KaK OBUIO TIOKa3aHO, 4TO BabixaHue pagona u JI1P B
OOJNIBIINX KOHIEHTPALMSIX MPUBOAUT K paky jerkux. OgHako MMeercsi Macca IPHMEPOB
0J1aroTBOPHOTO JCHCTBUS HAa OOJBHOW OpraHu3M BO3QyXa OOOTAIIEHHOTO pagoHOM. B
MEIMLMHE JAaBHO NIPUMEHSIOT PaJOHOBBIC BaHHBI U IUTHE PaJOHOBOM BOABI JJIs [TOTYYCHHS
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negeGHOTO A dexra. [Ipu pagoHOBEIX MPOIeTypax AeHCTBYIOMNM paHOHYKIIHIOM SIBIISIETCS
WHEPTHBIN ra3 pagoH. [Ipu IpIxaHuu OH OBICTPO NOCTYNAET B KPOBb M PA3HOCHUTCS 110 BCEMY
opranu3My. C KpOBBIO OH ITOCTYTIAeT B OPTaHU3M H CO3/IaeT PaBHOMEPHOE 00TydeHHE BCEX €T
KJIETOK. B XMMHYecKHe COeIMHEHMS OH HE BKIIOYACTCS M BBLIGNACTCS M3 OpraHu3Ma
MIPUMEPHO B TEX XK€ KOJINIECTBAaX, KOTOPHIE TOCTYTAIOT B OpraHm3M. JlaHHbIe nccaeqoBareneit
MOKa3aJii, 4TO KOHIEHTpALUs paJoHa B OpraHu3Me paBHa npumepHo 30% KOHLEHTpaIluu
pajoHa B atMochepe IOMEICHUS.

Opnnako ouepHue npoxykThsl pajoHa ([II1P) B opranusme pacnpenenstorcs uHade. OHu
SIBJIAIOTCS aTOMaMU METaJUIOB, KOTOpbIE 00pasyroTcsi B BO3AyXe IPH pacnaje pajoHa, U
CaJIATCs Ha TIPUCYTCTBYIOIINE B BO3yXe adpo3ouu. IlocTymnas B opranusM Ipu JsIXaHUH, BCE
a’pO30JIM OCEIAIOT B Tpaxee, OpOHXax, allbBEOJIaX, IJIe HAXOMATCS JOCTATOYHO A0Jr0. 3a 3T0
BpeMsI PaJHOaKTHBHBIE aTOMBI PacIaaloTcsl, 00Iydast IPH ATOM KJIIETKH JIETOYHOM TKaHH.
DakTHYECKHU IPH JAbIXaHUHU YeJI0BEK (M )KUBOTHBIC) OUMIIAIOT BO3/LYX OT IPUCYTCTBYIOLIHUX B
HEM adpo3oiell. 3HadWTeNbHas 4YacTh a’po30Jied BO3AyXa OCTaeTcs B JIETKMX, a J03a
o0yueHus Jierkux 3a cuet J{ITP B coTHU pa3 npeBbIaeT 103y 00IyueHHs OT paciiajia paJioHa.
Takum 00pa3oM, pak JIerkux GOpMUPYETCs HE 3a CUET PaJIOHA, a 3a CYET OOJIBIIOTO KOJIMYECTBA
JIIP, oceBmmux B JeroyHoil TkaHW. bonblioe 3HaueHWe NpPH 3TOM HMEET CTENEHb
paaroakTUBHOrO paBHoBecus Mexay pagoHom u JIIP. I[Toxg pannoakTUBHBIM PaBHOBECUEM
MOHMMAIOT PaBEHCTBO AKTUBHOCTEH MaTepHHCKOro paamoHyknuzaa (Rn) u podepHux
npoxnykroB pacnazna (Po, Pb, Bi). CTeneHb paBHOBECHOCTH 3aBHCHT OT BO3AYyXOOOMEHa B
nomerieHuu. beicTpee Bcero (depe3 3 uaca) paBHOBECHOCTH JOCTHIaeTCs B 3aKPHITOM
nomerneHuu. [1oaToMy B ITyOOKHX IIaXTaX CTeNeHb PABHOBECHOCTH MeX Ty pajoHom u JIITP
TOPa3zIo BEIIIE, Y€M Ha IIOBEPXHOCTH 3€MIIH.

[None3uslit i yenoBeka OaibHEONOrHYeckuid dPQPEKT OT BIBIXaHHS 00OraIieHHOro
pazloHOM BO3IyXa co3maercst pagoHoM Ha (one Masoro komnuectBa JIIP, ocenaromero B
JICTKHX.

Taxum o6pa3om, KaHIEpOTeHHAasl ONMACHOCTh JUII OpTraHW3Ma MpU BIBIXaHWU BO3/AyXa,
oboramenHoro pagonoM u JI1P, cozmaercs 3a cuer [IIP, ocenaromux B JIETOYHOH TKaHH.
OnHako TpH NPOIYCKAHHU BJBIXaEMOI0 BO3yXa 4Yepe3 (QUIBTPYIOIIYI0 TKaHb €r0 MOKHO
o4uctb o1 JIITP 11 CHU3UTB OTaCHOCTH OOy YeHHUS JIETKHX.

HocTynienne pagona B xkuJibie JoMa B paiione . Kynrypa

Ha Bceit Teppuropuum 1. KyHrypa KOHLIEHTpalusi paJoHa IIOBBIIICHA, XOTS OHAa
cymecTBeHHO HIKe, ueM B KJITI. Ha ceromusinamii neHs ObII0 MPOBEICHO 0Ye€Hb HEOOIbIIoe
KOJIMYECTBO 3aMEpOB OObEMHOW aKTUBHOCTH pajioHa B I. KyHrype, 1mo3ToMy BBIBOABI O
MOCTYIUIEHUH paJioHa B OJKWJIBIE JOMa SIBISIOTCS TPEIBAPUTENGHBIMH. 3aMephl ObLTH
MIPOBE/ICHBI B ToMax Ha yiuuax Kynrypa: 9-e SIuBaps, Mukyesa, OktsiOpbckasi, CHTHHKOBA,
Kpacnas, ['onoBanosa, Kammpuna u B . @uimmnoBka, a Takke B 3[aHUAX JTAOOPATOPUH-
craionapa ' YPO PAH u typromiuiekca «CtamarMuTy.

OCOOCHHOCTBIO HPOBEJCHHBIX 3aMepoB B I KyHrype OBLIO BBISBICHHE TOYCK C
HanOomblIel KOHIEHTpalued pajgoHa. [To3ToMy 3amepbl MPOBOJMIN MPEUMYILECTBEHHO B
nojBaiax M norpebax, Ije JIOAW OBIBAIOT CPaBHHUTEIbHO HeOoiblioe Bpems. s cBs3u
KOHIICHTPAIIMH PaJoHa B TOJIBAIBHBIX IOMEHICHUSIX C KOHICHTpAIHel pajoHa B JKHIIBIX
MOMEIICHUSX, ObIIIM MCIOJIL30BaHbI JaHHbIE 3aMepoB B ropojax CoinkaMmck U bepesHukw.
Tawm panee ObUTO IPOBEICHO CPABHEHHE COAEPKAHMS paJIOHA B ITOJ[BAJIAX U HA IEPBOM dTaKe
3nanuid. KoHueHnTpanus paoHa Ha IEpBOM 3Ta)e 31aHui 0OKa3aylach B CPeTHEM B 7 pa3 HUXKeE,
4YeM B IOABAJBHBIX IMOMEIMIEHISIX (Tabm. 2). Mcnomb3ys 3TOT KOA(QQUIINEHT Iepexoaa, Mbl
OLICHIJIM BO3MOKHOE 3HaueHHne DPOA, B KIIBIX moMeleHusIX I. KyHrypa.

Ecnu ucxomuTh U3 MOJNOXKEHHS O TOM, YTO BpPEAHOE BO3JEHCTBHE HOHM3MPYIOILETO
O0JIy4eHHUsT OIpeNeNsieTCsl TOJIBKO BEIWYMHOW 1103kl 00ny4eHus, a >(dexTuBHas no03a
OOJIydeHHUs] 4YeJlOBEKa JOJDKHA COCTaBIATH S5 M3B/roJ, TO HEOOXOIMMO YYHTHIBATH
nocTyrieHue pagona He Tospko B KJIII, HO 1 B KUIIBIX fOMAaX.
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Tabmwma 2
OpHUEeHTUPOBOYHbIE MTApAMETPhI [UIs OLEHKH J03bl 00ay4eHus xureneit r. Kynrypa

KommyectBo | CpemHee 3HaueHHE
[TapameTtpsbl
3aMepoB napamerpa
Cpennee 3naueHne OAg, 13 MOABAJIAX YKUJIBIX 15 1243 +264
noMoB B T. KyHrype, bx/m
Cpennee 3Hauenne oTHomeHuss OAg, B IojBaje K
15 7,1 £0,8

OAR, Ha IEPBOM ITAXKE 3/AAHUS
Cpennee 3HaueHue DPOAR, B KUIBIX JOMaX 15 7754165
r. Kynrypa

DTO MONOKEHHE CTAHOBUTCS OYCHb BAKHBIM, KOIJA YEJIOBEK JKMBET B pallOHE C
TIOBBIIIICHHBIM COZIep)KaHueM pajioHa B 3emiie. Koappuunent nepexona or SPOA pamona k
> deKTHBHOI J03e Ha PabOYNX MECTaX U B KUIMIIAX TIpuMeM paBHEM 10 H3B/Br-a-m” [2].
TIpu 3THX yCIIOBUSX CPEAHUI )KUTENb I. KyHI'ypa, HaX0AsCh B KUITHIIE 1O 18 4acoB B CyTKH, 38
TOJI ITOJIY4HT JI03Y, paBHY0 4,6 M3B, a [IPU HAXOXKACHUH B )KHJIOM TIOMELIEHHHU KPYIJIbIE CYTKU
OH MOXKET MOIy4YHTh 103y 6,8 M3B/roa. Takum obGpazom, nro6oii sxurens I. KyHrypa moxer
MOJTy4aTh MPEACIbHO TOMYCTUMYIO 103y 00ydeHus OT pagoHa (5 M3B/ron), naxe He paboTast
B KJUIIL.

O BO3MOKHOCTH 2/IaNTALMHU K PagMalMOHHOMY (hakTOpy

HccrenoBaHusi MPUPOAHBIX TOMYJISIMN KUBOTHBIX M PACTCHHH, JUIMTEIBHOE BpeMs
OOMTAIOIMX HA TEPPUTOPUU C HOBBILICHHBIM COJACPIKAHUEM PATMOHYKIHIOB, [OKA3aJIN
OTCYTCTBHE PaJHaIllMOHHOTO BO3/CHCTBHS. DTO BBITEKAECT M3 OTCYTCTBHS CYLIECTBEHHBIX
pa3iuuuil Mexay oONydaeMbIMM HOMYJISUMAMH W TONYIALMSIMH, OOUTAIOIIUMHU Ha
TEPPUTOPUU C HOPMAJIBHBIM paJuallMOHHBIM (OHOM. Bojiee TOro, B HEKOTOPBIX CIIydasx
pacTeHUs U )KUBOTHBIE, OTOOPAHHbBIC Ha PaIMOAKTHBHBIX YYaCTKaX, [IPOSIBIISUITH MOBBIIICHHYO
YCTOHYMBOCTh K OOJYYCHHIO [0 CPAaBHEHHMIO C KOHTPOJIEM. DTO IO3BOJIMJIO T'OBOPHUTH O
BO3MOKHOCTH QJIaNTAllMA OPTaHU3MOB K paJMalliOHHOMY 00y4eHHI0. B HacTosiee BpeMst
BO3MOXKHOCTb IIOCTEIICHHOM aJanTallid YYEHBIMH HE OTPHLAETCS, XOTd HE IOHATECH
MEXaHH3M, JICKAILUI B OCHOBE IpoIiecca aanTaiyi. MHEHHE O TOM, YTO B OCHOBE aJalTal[iu
JEKUT MEXaHH3M TEHETHYECKOTO WM HOMYJIALHOHHOrO OTOOpa, B IpoLEecce KOTOPOro
BBDKHBAIOT 00JIee paIn0yCTOHYHBBIC 0COOH, HE BBIICPKUBACT KPUTHKH.

TockonbKy B OCHOBE JEHCTBUSI HOHU3UPYIOIIETO M3JIy4€HHUs, CONNIACHO 3HEPIreTHYECKON
KOHIICTILIMH, JISKUT TMOBBIIMICHHE TEIUIONPOAYKIUH, TO BO3MOXKHA (DU3HOIOTHYECKas
ajanTanus K oOJyYEHUIO 33 CUCT CHMKCHMS TEIUIONpoayKuuHu. Hamu skcriepuMeHTalbHO
[I0KA3aHO, YTO JKMBOTHbIE, oOuTaromme B UepHOOBUIbCKOI 30HE Ha Y4acTKe C BBICOKHM
YPOBHEM paIHi0aKTHBHOTO 3arPsI3HEHNUS, HOTPEOIISIFOT MEHBIIIE KHCIOPO/Ia, YeM Ha y4acTKaXx ¢
HEeOOBIIUM 3arpsi3HeHHeM. DTOT (heHOMeH BiiepBbie ObUT Toka3an A.W. NnbeHKo Ha JIECHBIX
MblIax, oburaronmx Ha Teppuropur BYPCa. MibeHKO ¢ COTPYIHHKAMH IMMOKAa3alld, YTO
JKMBOTHEIE, COJIEPIKAIIHE B OPraHu3Me Gonpre *'St, oTpebIAioT MeHbIIe KUCaIoposa [3].

To aToii e mpuuuHe )uTenu I. KyHrypa, HaxoZsch O] MHOTOJICTHHM MOCTOSHHBIM
JIeHCTBUEM ITOBBILICHHOTO, [10 CPABHEHHIO C HOPMOH, TOCTYIICHHS Pa0HA U3 ITyOHH 3eMJIH,
HE HMCIBITHIBAIOT KAKOTO-1100 BpeHOro BiusiHUs. Eciau Obl OCTOSIHHOE JEHCTBUE pajJioHa,
CO3/IAIOIIETO JIOMOJIHUTENbHYI0 103y oOmydenus 4,6 M3B Ha HaceneHue I. KyHrypa,
MPOSIBISUTOCH B BHJIC KaKUX-THO0 3a00JIeBaHU, 3TO 00s13aTe/IbHO ObUTO OBl 3aUKCHPOBAHO
cratucTukoil. CrenoBaTesibHO, K IIOCTOSHHOMY paJMallMOHHOMY OOJYYEHHIO 3a CYET
MOCTYIIAIOIIETo pajioHa HaceneHue . KyHrypa agantupoBaHo. [103ToMy HET HEOOXOAUMOCTH
YUHUTBIBATH OOJyYCHHE HACENICHMS B JKWIOW 30HE, IOCKOJIBKY paJHallMOHHOEC OOIydeHHe
SIBJISICTCS JUIsl HETO MOCTOSIHHO AeiicTBy oMM GaktopoM. HOPMUPOBAHUIO MOATIEKUT TOIBKO
MOBBIIICHAE YPOBHS OOJyuYeHHUs! NP MpeObIBaHUKM COTpyAHHKOB B KyHrypckoid JlemsHoit
neuiepe. B aToMm ciyyae HaOmogaeTcss nepuoaM4ecKoe 00IyyeHHe, alanTanus K KOTopoMy
HEBO3MOYKHA W3-3a [IOCTOSHHON CMEHBI YCIIOBHI 00Ty YCHHSI.
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Ilonesnsrif 1 YenoBeka OalbHEONOTHYECKHH d(QGEKT OT BIBIXaHUS 00OTaIIeHHOIOo
pazioHOM BO31yxa co3maeTcs pajoHoM Ha ¢one manoro konuuectsa JIIP, ocenaromiero B
JIETKAX.

Brnusiaue psina GpakTopoB Ha BO3MOYKHOE U3MEHEHHE pajnaiiioHHol ooctaHoBkU B KJITT
JI0 KOHIIA €IIIe HE BBISICHEHO. DTO KacaeTCsl BIUSHUA M CEHCMUYHOCTH, M PE3KOTO H3MEHEHUS
YPOBHSI TOJ3€MHBIX BOJ| B IIEPHO]] MOJIOBOABS, M M3MEHEHHSI YPOBHS 3allbUICHHOCTH TIPU
oOpymeHusix cBonoB. ClenoBaTeabHO, pPaAMALMOHHBIH MOHHMTOPHHI II€JIeCO00pa3sHO
IIPOOJKHUT U B OYTyILEM.

BuiBoab!

Hamnuue panmounsoronos panona B KJIIT crocoOctByer co3nanuio cnenuduueckoro
PaauaiMOHHOTO M a9POUOHH3ALOHHOIO (hOHA.

Jnst obecrieuenust G6esomacHoil pabotsl nepconana KJIIT pexoMenmyercs ciemyrommit
PpexUM pabOThI:

1. Ecnm corpymHmk paboTaeT TOIBKO B XOJNOZHOE BpeMs Tofa (CperHeCyTOYHbIE
Temreparypbl Hibke +5°C, kak npaBuiio, ¢ HosIOps 1o MapT), B KJIIT on moxet npopaborars
MeHee 8§62 yacoB 0e3 JOMOTHUTEIHHOHN 3aIUTHI OPTaHOB IBIXAHUS (TSI DKCKYPCOBOJIOB).

2. B Teruoe Bpems roga cOTpyIHUK (IKCKypcoBOX) MoOxeT paborars B KyHrypckoit
JlensHoit nemepe 6e3 3aIuTH OPraHoB AbIXaHUs He Ooree 189 uacos.

3. Ilpu paBHOMepHOH paboTe B TEIIOE M XOJOAHOE BPEMs roja YeJOBEK MOXKET
"axoauThesa B KJITT 310 gyacoB B roz.
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OTJIO)KEHMUS ITELHIEP

DEPOSITS OF CAVES
10.A. Crenanos, O.1U. Kageockan
Topuvuit uncmumym YpO PAH

OIBIT U3YYEHUS MHOI'OJIETHETI'O JIBJAA
B KYHI'YPCKOU JIEJSHOU NEWEPE ITPU MIOMOILIU I'EOPAJIAPA

Y.I. Stepanov, O.1. Kadebskaya
Mining Insitute of Ural Branch of Russian Academy of Sciences

RESERCHING EXPERIENCE OF LONG-TERM ICE IN KUNGUR ICE CAVE
BY MEANS OF THE GEORADAR

Summary

Before thi§ moment, there was Surely known only area of perennial i¢e in Kungur I¢e Cave. There were conducted
reSearches by §pecialists of Mining institute for eStimation of volume of i¢e deposits. For reSearches has been used georadar
“Oko-M17. Measures conducted in the grottoe$ where perennial ice body reaches the maximal thickness and in the passages
where measured depth of Course of ice into the ¢racks in the rock, ontaining the ¢ave. In all, in the “Polarniy” grotto has been
laid 4 profiles, in passage “Gore Tolstyakam and VySokim™ — 2 profile$, in the passage between “Brilliantoviy” and
“Polarniy” grottoes§ — 2 profile§ and in “Dénte” grotto — 1 profile. After measuring it has been revealed that maximal thickness
of i¢e body in “Polyarniy” grotto i§ dbout 2 m and minimal one — 0,2 m. The depth of Course of i¢e into the racks in the rock
everywhere i§ exceeds for 6 m.

Kynrypckas JlensiHas nemepa, pacrosioxkeHHast B uepre I. KyHrypa, sBisiercs oqHON u3
CaMbIX U3BECTHBIX B Poccuu. ['pOTHI ¢ CE30HHBIM U MHOTOJIETHUM JIBJJOM CTalll €€ BU3UTHOM
kaproukoid. [Tocie HaBogHeHus B 1979 1., KoT1a MaBOAKOBBIC BOJBI 3aTONMIIN TIPUBXOIOBYIO
YacTh ITEIIEpPHl, IPOU3OLLIO CYIIECTBEHHOE YMEHBLICHHE 3alacOB XOJIOZIA U IOBBILICHHE
CPEIIHErofIoBOM ¥ MAaKCHMAaJIbHOW TEMIIepaTyp BO3/yXa B IPOTaX 30HBI OTPHUIATEIBHOI
TEMIEPAaTYpHOH aHOMaJMH. BcieacTBHe 3TOTO COKPAaTHIIMCh 30HBI CE30HHOTO U
MHOTOJICTHETO oJieficHeHus. 3uMHsis u3orepma 0°C, oTpaxkaromas rpaHUILy pacupoCTpaHeHUs
nb1a, Kk 1987 . nepemectunack Ha 100 M Orrke K BbIxoay — U3 rpoTa CKyJIbIITYPHBIA B FOXKHYIO
yacth rpora Pyunsr [1]. Ilpu nposenenun Tomorpaduueckoir chemku B 2001 T. ObLIO
YCTaHOBJICHO, YTO IUIOIIA/Ib MHOTOJICTHHX JIBJOB B IElIepe COKpaTuiach Basoe. [1o miany
E.IL. Jlopodeesa, coctapnenHoMy B 1967 I, miomaas oneeHeHus coctasnsna 1020,5 m°, B
2001 r. — mnomAAb NeASHOTO TOKpoBa cocTaBuna 5324 m°. Tpanuna oneneHeHus
nepemectuinack u3 rpora Kpecrosoro Brpor Jlante [3].

YT1oObl BOCCTAaHOBUTD OJICICHEHHUE TICIIEPhI, ObLI pa3paboTaH KOMILIEKC MEPONPHSATHIA:
ObUTa BOCCTAHOBJIEHA CHCTEMa 3MMHEr0 MpOBETpHBaHMA memepsl, 3umoit 2001-2002 rr.
HCKYCCTBEHHO BOCCTAHOBJICHA JICJHAS IIEpeMbluKa MEXIy I'pOTaMH BpHIUIMAaHTOBBIH u
TonsipHblii, KoTOpas OblIa NOJHOBICHA U CIIEAYIONICH 3UMOii. B pesynbrare 30Ha CE30HHOTO
poMopakuBaHus B nemepe 3umoii 2002-2003 rr. nepemectuinach 1o rpora Mopckoe JHo, a
KOJIMYECTBO HATEUHOTO JIbJIa B IIEILEPE HAYAIIO CYIIIECTBEHHO yBEINUMBATHCSL.

Ceifuac pexuM OXJIaXKIECHHS B TIEIIepe CTPOTrO PErIaMEHTUPOBAH [4] M KOHTPOIUPYETCst
Hay4yHbIMH coTpyaHukamu [opunoro unctutyta YpO PAH. Ilpn momouu HCKyCCTBEHHO
3aperylupoBaHHbIX IIOTOKOB BO3/lyXa (depe3 CTaphlii BXO B IIELIEPy U BXOAHON TOHHEINb) ObLT
BbIOpaH HanboJIee ONTUMAIIBbHBII PeXKUM IPOBETPUBAHUS Nelepsl. biaarogaps stomy rpanuna
MIOCTOSIHHOTO OJIEAE€HEHHs BOCCTAHOBMIIACH JI0 NPEKHUX MPEENIOB (CPABHEHUE C JaHHBIMU
ceemkn E.I. lopodeesa, 1967 ) B 2007 1. — mo ceBepy KpecroBoro rpora u BOCTOKY
3amazaHoro rpota (okono 200 M 0T BXofa), TpaHHIIa Ce30HHOTO OJIEICHEHNUS — [0 TPOTY PynHbI

55



IIpy MHTEHCHBHOM IIPOBETPHBAHUHN T'PAHUIA CE30HHOTO OJICICHEHHSI B XOJIOJHBIE 3MbI
cMeliajnach BIUIOTh A0 TpoTa MereopHsli. 3a nepuoa BocctaHosieHus ¢ 2002 r. mpupoct
MHOTOJIETHETO JIba B rpoTe KpecToBsrii coctaBmn ot 0,5 10 1,5 M.

VcenenoBanust JTUHAMUKH OJI€ICHEHUS TPOBOJJMIINCH B 30HE ITOCTOSIHHOTO OJICICHEHUS C
1985 .10 1992 1. b.P. MassronoBeim 1 E.I1. JTopodeeBrim [2]. K coxanenuto, B 1992 1. 3amepbl
obutn nipekpaniensl K 1998 1. nen B rpore Kpectossiit u Jlante Bo MHOTMX MecTax pactasii. C
HOs10pst 1999 1. GbL1a 3a510)KeHa HOBAst CHCTEMa PEHIEPOB 110 KOTOPBIM BETYTCst HAOIOACHHS 10
Hacrosimee Bpems [5]. C 2000 1. ZOIoITHUTENBFHO BEIOCHh OIMCaHKe JIESTHBIX 00pa30BaHHii BO
BpeMsI MaKCHMAJIBHOTO (3MMa) ¥ MHUHHUMAJBbHOTrO (JISTO) OJICICHEHMS B T'pOTax IeIIepHl,
YKa3bIBaJIOCh HaJIM4YMEe B TpoTe (OpPM JIbJa, pa3Mepbl M IUIOMIAAN Ole/ieHeHus. M3ydeHue
JIMHAMUKH MHOTOJIETHET0 JIbJla IPOBOIMIACKH | pa3 B IO/l HA OCHOBE OLIEHKH OOILeH IIomaan
OJIeICHEHNsI W JaHHBIX 10 periepaM. Ha OocHOBE MONyYEHHBIX JAHHBIX OBUTH BBISBICHBI
OCHOBHbBIC M3MEHCHUS OJICICHEHMS NElIephbl HAa IPOTHKEHUHU 25-JIETHETO NepUo/a, a TaKkKe
BBISIBUTB X OCHOBHBIC TPUYHHBL.

Bo MHOIrHX TpoTax MpOU30LLIH JOCTATOYHO OOJIbLINE U3MEHEHHS B PACIIONIOKEHUH MECT
HaKOIUICHNSI MHOTOJIETHETO JIbJla W3-3a CMEHBI PEKMMOB IPOBETPHUBAHMA. YBEIHUCHHE
MOIIHOCTH JIbJIa 32 CUET BBIXOJIAKMBAHMS IEIIEPbI MOBJICKIIO 32 COOOW M M3MEHEHHe BUa
HEKOTOPBIX KCKYPCHOHHBIX I'POTOB. 3HAMEHUTHIN I'pOT [10JsIpHBIN ObLII H3BECTEH JICASTHBIMU
KOJIOHHAMH ¥ CTaJlarMUTaMU Ha MOBEPXHOCTH JIEASHOIO ycTyma. B 3ToMm rpore Haxomurcs
camoe OOJIBIIOE KOJIMYECTBO MHOTOJIETHETO JIbJia B IELIEpe, MOYEeMy OH M IOIYYHJI CBOE
Ha3BaHue. Ceifyac ¢ PKCKYPCHOHHOH TPOIIBI IPOT HE BUJICH (pUC. 1), JIeHOMH MacCUB 1OCTHUT
MIOTOJIKA U TIEPEKPBLT IOCTYII XOJIOJHOMY BO3IYXY BHYTPb IpoTa. [IpoXo/ B TpOT HENPEPHIBHO
pacuMIIaIi, HO HE CMOTpPSI HA 3TO CPEAHEroZ0Basi TEMIIepaTypa HEYKJIOHHO MOBBIIIANACh.
MaccuBHas JieiiHas KOJIOHHA, HAXOJIAIIasACs B LIEHTPE IPoTa, KOTOpas ObliIa BIICPBBIE OITHCAHA
B 1848 r, momHOCTBIO pacTasma. [lepednciennsle MpeoOpa3oBaHUs MOCTABIIN BOIPOC O
HEO0OXOJMMOCTH ICTAIBHOIO U3YUCHHUS HE TOJIBKO IUIOIIA/IN, HO U 00beMa JIeITHOTO MacCHBa B
TeIepe ¢ UCIOIb30BaHNEM HOBEHIIINX METOTUK.

Puc. 1. Bua rpota IlonspHblii ¢ 5KCKypcHOHHOIT Tporsl, cieBa — B 2000 1, cripaBa — B 2007 1.
Jliist oueHkn o0beMa MHOTOJIETHUX JISISTHBIX OTIIOXKeHUH B ¢eBpaie 2008 1. B memiepe

cnenuanucramu ['oproro unctutyra YpO PAH ObuTH IPOBEIECHBI HCCIIEIOBAHUS C TIOMOIIBIO
reopagapa «Oxo-M1». M3MepeHust MpoBOAMINCH B TPOTaX ¢ MAKCHMAJIbHOW MOIIHOCTBIO
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MHOTOJICTHETO JbJa, TAC€ 3aKJIaAbIBAJINCh IIOTICPCUYHBIC HpO(i)I/IJ'H/I U B IIpoxomax, Tae
OLI€HMBaJIaCb FJ'Iy6I/IHa IpOCTUpaHusd JIbJa B 1"J'Iy61> TIOPOABI ITO TPEUIUHAM.

Puc. 2. Pacnionoxxenue reopaaapHsix npoduiieid B rpore IlosspHblii

IIpuBenem pesynbrarel TeopajapHbIX HaOmrogeHuidt Hanenu B rpote IlomspHeiid, B
mpefenax KOTOPOH IIpoBeleHa IeopajapHas CheMKa IO TpeM npoduiiM (puc. 2).
HaGitonenus nposenens! ¢ anteHHbIM Os10koM AB-400 ¢ nenrpanbHoii yactoroit 400 MI'L.
Ha panaporpamMmax 1o ocsiM cuH(a3HOCTU OTPAKEHHBIX CUTHAJIOB YBEPEHHO BBIJEIAETCS
JIOKE JICTHUKOBBIX 00pa3zoBanuii (puc. 3)

Puc. 3. ®parMeHTbl reopaHIoIoKalHOHHBIX MpoduIIei ¢ skpaHupoBanHoi anTeHHoi 400 MI'y

Pesynbrarsl reopagapHoil ChEMKH MO3BOJMIM HMOCTPOUTH CXEMYy MOIIHOCTU JIbJa B
peiesiax yyacTka ucciieJoBaHuii (puc. 4).
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Puc. 4. Cxema MOIIHOCTH JICHUKA 110 JTAHHBIM reopaaapa

B pesymbrare mpoBeneHHBIX HCCIEJOBAHWH BEISIBJICHO, YTO MaKCHMallbHAsh MOITHOCTD
MHOTOJIETHEro Jibga B rpore [lomsipubiii — m0 2 M, MuHuManbHass — 20 cm. [nmyGuna
MIPOCTHUPAHUS JIbJa B TIIyOb OPOJIBI TI0 TPEIIMHAM IO BCEM TOUYKAaM HaOIIOAESHUS IPEBBICHIIA
6 M.

TpexMepHbIe MOJEIH IIOKa3aJIH, YTO JICASHOH MaccuB, cOOPMUPOBAHHBIH Ha IPOTSIKCHUU
MHOTHX JIET, MMEET CJIOKHYI0 CTPYKTYpy, OOYyCIIOBIEHHYI0 (OpMOI mojacThiIaromei
MIOBEPXHOCTU 1 BPEMEHHBIM PEKUMOM HaKOIUICH!UsE. OCOOCHHOCTH HAKOTUICHUS U JIBHIKCHHUS
JICJSIHBIX MacCHUBOB B IICIIEPE M3Y4EHbI HEJAOCTATO4HO, modtomy B 2012 r. reopanapHsie
HCCIIE/I0BAaHMSI MHOTOJIETHHUX JIbJIOB OyyT HOBTOPEHBI. [IpH MOMOIIHM YK€ MOHUTOPHHIOBBIX
reopazapHbIX HaOIIOAEHNUI BO3MOXKEH TOUHBINH mojcyeT OajlaHCa Macchl JIbJa B IEIepe U
MepeMeIeHNUs JIESTHBIX TEeIl.

Puc. 5. TpexmepHast Moenb NOAOLIBbI Hanequ B rpote [TonspHbrit

HpOBe,E[eHHLIe TreopalapHbIC IIOJIEBBIC HCCICAOBAaHUA, B PE3YJILTATC KOTOPBIX ObLTH
TIOJTYYCHBI TPEXMCPHBIC MOACIIH JICAAHBIX OTJIOKEHUH B Tnemepe, nmoxKasain S(b(l)eKTI/IBHOCTL
BI:I6paHHOI71 MCTOAUKH UCCIICAOBaHMA. BnepBHe ObLTa YCTaHOBJICHA MaKCUMaJIbHas TOJIIINHA
MHOT'OJIETHETO OJICACHCHMA, OBLIM BBISIBIICHBI 30HBI B TMPUIIOAOIIBEHHOM CJIOC HaJICOH, TIC
OCAXKJAJINCh MUHEPAJIbHBIC BCIIECTBA, U3BJICKACMbIC BBIMOPA)KUBAHUEM U3 HUPKYINPYIONIUX
BO/I B KAPCTOBBIX MaCCHUBAX.
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O KPMOIEHHOM MU3MEHEHHWH BO/IbI U JIBJIA, A TAKXKE O
O®OPMUPOBAHUU KPUOTEHHOU MYKHU B IIEHEPAX

B.R. Mavludov
Geography Institute of Russian Academy of Sciences, Moscow

ABOUT CRYOGENIC CHANGING OF WATER AND ICE AND ALSO ABOUT
CRYOGENIC POWDER FORMATION IN CAVES

Summary
Caves ¢limate and ¢aves glaciation give good possibilities for ¢ryogeni¢ powder formation. Changing in ¢aves ¢limate
leads to ¢hanging of water and i¢e mineralization and to ¢hanging of ¢ryogeni¢ powder. For understanding ¢onditions of
¢ryogeni¢ minerals (¢ryogeni¢ powder) formation and perecrystallization it i§ need to know: water history, Situation of ice
formation and melting and ¢limate change dynamics at Concrete caves places and in all Cavities in different Seasons of year.

Beenenue

Jlo HeZaBHEro BpeMeHH BOIPOC O (JOPMUPOBAHNY KPHOTEHHBIX MHHEPAJIOB B IeIIepax
MPAaKTUUECKH He momHmmaincs. OgHako B MOCIeTHee BpeMs MOSBIIIACh Macca HAXOAOK
KpHOTEeHHBIX MuHepanoB B psje CroBamkux memmep [23-25], Kynrypckoit memepe [9],
nemepax Jlageitnoro nora (Ilepmckuit kpait) [bepesun M., 2007, yctHoe coobuieHue]| u
nemepax IIunexss [20]. Oxazanock, 4To KapOOHaTHas M THUIICOBas KPUCTAJUIM3ALUs B
nenepax CHIbHO 3aBUCAT KaK OT MHHEPAIU3aLUH MAaTEPUHCKOH BOJBI, TaK M OT BHELIHUX
YCIOBHH, T.e. HPSAMO CBA3aHbl ¢ KiauMaToM remep. O 4YyBCTBUTENBHOCTH CTPYKTYPBI
THIICOBBIX MUHEPAJIbHBIX arperaToB K CE30HHBIM H3MEHEHUSIM KiInMara B nemepax Kyruranra
Obuto TOKa3aHO paHee B paboTe [22]. Ce30HHBIE M3MEHEHUS] KPHOTEHHBIX MHHEPAIOB B
NIEPEXOAHBIX 30HAX XOJIOIHBIX TEMIIEPATypPHBIX aHOMAJIMH IelIep YIIOMHHAIOTCS B paboTax
[12, 13]. BeisicHmioch, 4T0, HampUMep, MUHEpaIbHBIE arperarsl TUica (eXH, MIeTKH,
@)XypHbIE HUTIOJBYAThIE KPHUCTAUIBl W JP.) MOTYT JIOBOJBHO OBICTPO MOSBIATHCH,
BUJIOM3MCEHAThCA M HCYE3aTh, Yallle BCETO B 30HAX, INE HAOMIONACTCS CMEHa 3HAKa
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TEMIIepaTyphl BO3yXa M BOIBI B EIEPHBIX TaIepesix.
OnHako o0Opa3oBaHME KPUOTEHHBIX MHHEPAIOB MOXKET HPOUCXOAUTh KakK B 30HAX
C@30HHOTO OXJIAKACHUS, TaK M B MPEAETax 30H XOJIOJHBIX TEMITEpaTypHBIX aHOMAITHII TIetep
[10]. D0 KacaeTcs, B 4aCTHOCTH, KPHOTEHHOM MYKH. BOT Ha 0COOEHHOCTIX (OPMUPOBAHHS
THIICOBOM MYKH B Ieniepax u OyzeT o0parieHo BHUMaHKE B 3TOH HEOOIBIIOHN CTaThe.

Kpuorennasi myka

Bomnpocy ¢opmupoBanus KpHOTEHHOH (TMIICOBOM, KapOOHATHOMW, JOJIOMHTOBOH M T.JI.)
MYKH Ha JIbJy B IIEI[epax MOCBAIEHO MHOXKECTBO ITyOIMKalnii, Kak B Hawuei crpane [7, 14, 17
1 MHOTHE JIpyTHue], Tak u 3a ee npenenamu [2-4, 19, 21 et¢]. MBI Takke KpaTKO pacCMOTPEIH
nporiecc popMupoBaHUs KPUOTEHHOI Myku B paboTte [12]. Bpose Obl Bce sICHO U BOIIPOCOB €
9THM IIPOIECCOM He JOJDKHO BO3HHMKATh. OIHAKO MyONHKAIWs, MOSBUBINASCS B HEJaBHEE
Bpemsi [15], 3acTaBisieT paccMOTpeTh mporecc (pOPMUPOBaHHS KPHOTEHHOW Myku Oolee
netanbHO. Jlanee m3nokeHne OyneT KacaTbes TIIABHBIM 00pa30M THUIICOBOM MYKH Kak Oolee
HU3y4YEHHOM.

T'uncoBast Myka (OpMHpYETCS TOJBKO Ha MOBEPXHOCTH TEX CHEXKHO-JICASHBIX
00pa30BaHuii B relepax, KOTopble BOSHUKIM U3 XKUKOH ¢a3bl Bozbl. [Ipu 3TOM Bozta nepen
3aMep3aHueM JI0JDKHA Obula OBITh CYILIECTBEHHO MHHepaiu3oBaHHOH. Ha npay wus
JMCTHIIIMPOBAHHON BOJIbI KPHOTEHHAsl MyKa ()OpMUPOBATHCS HE MOXKeT. IMEHHO 1o3TOMY Ha
CyOnMMaIMOHHbIX (opMax JIbJa TMIICOBAs MyKa PAKTHYECKH OTCYTCTBYeT. Het ee 00bI4HO U
Ha CHETY, 3aHECEHHOM B ITEIIIEPHI C TOBEPXHOCTH.

B oOmem Buze rumncoBas Myka GopMupyercs IpH HCIapeHuH Jipaa. Yaie Bcero sTo
MIPOVICXOANT B 3MMHEE BpEeMs, Korna OOBIYHO OTMedaeTcs HauOoJblIas WHTEHCHBHOCTH
JIBIDKCHHSI BO3/lyXa B IOJOCTSX M, COOTBETCTBEHHO, BO3HMKAECT HAMOOJIBIIMH JehHLUT
BIIXXHOCTH MEIy MMOBEPXHOCTHIO JIbJIa M BO3IYXOM, UYTO COMPOBOXKIACTCS MHTCHCHBHBIM
ucnapenueM Jbja [12]. ITopoil HHTEHCUBHOCTh MCIIAPEHUS JIbJJa MOKET JJOCTUraTh MEPBBIX
JIECSITKOB CAHTUMETPOB B rofl. [Ipm 3ToM ncmapenue ipa 9acTo NPOUCXOAUT HE PABHOMEPHO,
a B COOTBETCTBHH C JIBUJKEHUEM CTPYH BO3YIIHBIX TOTOKOB, KOTOPbIE UMEIOT 0COOCHHOCTH HE
TOJIBKO B KaXKJIOM KOHKPETHOM I1OJIOCTH, HO U Ha OTACIbHBIX y4acTKax nojocreidl. Hamsaublii
HpUMep — iYencTast CTPYKTypa Jibjia B IPOXoJie Mex 1y rpotamu bpusmnantoBslii u [TonspHsrit
B KyHrypckoii nemepe (Vpan).

[Ipn ucnaperny ab/1a HA €0 MECTE€ M BMECTO HETO OCTAETCSI BECh MaTephall, KOTOPbIH
MMEJICS BO JIbJly B MOMEHT 3aMep3aHust BOJbl. PaHbllle CYUTAIOCh, YTO TUIICOBAst MyKa HMEET
UCKIIFOYUTENBHO IIBUIEBATYIO CTPYKTYpy [14]. OnHako paboThl, MOSBUBIINECS B HOCIEIHES
BpeMsi, B KOTOPBIX MUHEpaJbHas CTPYKTypa I'MIICOBOH MYKH H3Yy4aslach C MCIIOIb30BAHHEM
HMEKTPOHHOTO MUKPOCKOTIA, TOKA3aJIH1, YTO THIICOBAst MyKa NMEET YETKYIO KPHCTAIUTNIECKYTO
CTPYKTYPY, KOTOpast JOBOJIBHO CIOXKHO ycTpoeHa [2, 15]. OueHb 4acTo KpUCTaIbl TUIICA B
KPHOTEHHOM MyKe IMEIOT CKeJIeTHYIO (hopMy M JBOHHMKH B BHJIC TACTOUKUHA XBOcTa. M TO 1
JIpyroe TOBOPUT O TOM, YTO KPHUOTEHHas Myka ()OPMHpOBaach B YCIOBUSX CHIJIBHOTO
MEePECHIEHNS BOABI PACTBOPEHHBIMI MUHEPAIaMH B POCT KPHUCTAIUIOB IIPOUCXOANI OBICTPO
(T.H. B3pBIBHOI XapakTep pocta MUHepaioB) [15]. 3aganum Takoil Bompoc: a Bceraa JIM TaKk
npoucxoaut’ Hert, mamexko He Bcerma. IlompoOyeM OTBeTHTh Ha BOMPOC, KaK M KOTIa
(hopmupyercs kpruoreHHast Myka. Haunem ¢ camoro Havana.

Yenosusi popMupOBaHMS THIICOBOH MYKH

TIpaBuibHO 11 OyJeT cka3arh, YTO KPUOTSHHAsI MyKa MOXKeT (hOpMUPOBATHCS HA JIFOOOM
ncmapsiomeMcss 1Ay B Iemepe’ OTo IeHCTBUTENBHO TaK, 3a UCKIIOUEHHEM OJHOTO
€IMHCTBEHHOTO Clly4as, KOrja ucrapsercs jes, copMUpOBaHHBIN U3 AUCTUIUIMPOBAHHOM
BozbIL. IToCKONIBKY AMCTHIIMPOBAHHAS BOZA B IEIIEpaX BCTPEUACTCS JOBOJIBHO PEIKO, ITO
O3HA4aeT, YTO MPAKTUYECKH BCEr[a IPU HCHAPEHHHU JIbJa BO3HHKACT KPUOTEHHAs MyKa.
KomuuecTBO BO3HMKAIOMIEH MyKH 3aBHCHUT OT MHHEPAIM3alMd BOABL, M3 KOTOPOH
(dopmupyercs sient. YeM BbIle MUHEpATU3aIMs 3aMep3aroleif BOIbI, TeM O0JIbIIIe KPHOTCHHOI
MYKH MOKET BOHHKHYTb Ha S/IMHHILIE [UIOLIA/IH JIbJ]a B €ANHUIY BDEMEHH.
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MuHepau3aiyst BOIBI B IeIepax 3aBUCUT OT HECKOJIBKIX (PaKTOPOB:

. OT PAaCTBOPUMOCTHU TOPHBIX OPOJ B BoJe. UeM Jyuliie pacTBOPSETCs 10poja, TeM
OoutbIire coseit cogep KuTCs B efnHAIE 00beMa Boibl. COOTBETCTBEHHO, YeM OOITBINE COJCH BO
JbJY, TeM 0O0JIblIe KPUOT€HHON MYKH MOXKET BO3HUKHYTh IIPH MCIIAPEHUH €ANHUIIBI 00beMa
npra. [lo yOBIBaHMIO PACTBOPMMOCTH KapCTYIOIIMECS TOPHBIE TOPOABI PAcIoyararorcs B
TaKOM HOPs/IKe: KAMEHHAs COJIb, THIIC (aHTHIPUT), U3BECTHSK, JJOJIOMHUT, MEPIeb, MPaMop.
Hampumep, kaMeHHas COJIb MOJKET pacTBOPSATHCS B BoJie 10 MUHepanu3atuu 300 r/i1, Turic — 1o
2 r/n, u3BeCTHSK — 10 0,5 /T U T. /1.

. 0T 0coOCHHOCTEH 3aMep3aHus BOABI B Temiepax. CHayana pacCMOTPUM 3aMep3aHHe
BOIBI B 0O0meM ciydae. V3MeHeHHEM CBOWCTB BOJBI, BBI3BAaHHBIX €€ CE30HHBIM HIIH
MHOTOJIETHUM TpOMEp3aHueM, 3aHuMmaercs kpuoruapoxumus [1, 6, 8, 18]. Temmnepatypa
3aMep3aHus IPUPOIHBIX BOJ 3aBHCHT OT KaTETOPHH BOJIBI U CTEIIEHN ee MuHepanm3anuu. OHa
mmensiercss ot 0 mo -30C u Hwmwxke. Ilpu Temmeparype OC 3amep3aloT HecBsi3aHHAs
(rpaBuTanMoHHas) MpECcHast BO/A, a TAK)KE YaCTh BOJABI B TOPHBIX MOpOJaX (KamHJUIIpHAs 1
cinabocBs3anHast). [IpouHOCBA3aHHAS MpecHas BoJa B AUCIEPCHBIX MOPOJAX HE 3amep3aeT
npu Ttemneparype -10C. Ilpm 3amep3anum BoApl (€€ KPUCTAIM3ALUK) U TasHUU JIbAA
MIPOUCXOJMUT pa3JielieHue cojlell Mexay TBepAod u kuakoil ¢asamu. B pesynbrare
HaOMoaeTCsa N3MEHEHHE MUHEPAIN3aI[K BOABI, KOTOPOE MPOUCXOAUT KaK MPU 3aMep3aHun
BOJIbI, TaK U IIPU TasiHUM JIb/1a. B ripouiecce 3aMep3aHus BOAbI 4aCcTh CONIEH, pACTBOPEHHBIX B
Heli, 3aXBaThIBAIOTCS JIbJIOM, 4acTh BBINAJAET B OCA/IOK, & 4acTh OTXKUMAETCs OT (poHTa
KpUCTAJUTM3alUY, YBEIWIHBAs MHUHEPAIN3AIMI0 OCTATOYHOTO PAacTBOpa. TaK IMPOHCXOIMT
KPHOTEHHOE KOHLIEHTPUPOBAHKE OCTATOYHOI'O PACTBOPA, YTO BBI3bIBAET POCT MUHEPATH3ALMN
eme He 3amep3iieii Boxpl. CanTaeTcs, YTo 4eM BBIIIe HavdajabHaAs MHUHEpAIN3aIys U O0JbIe
00beM 3amep3arolieii BOJIbl, TEM 3HAUUTEIIbHEE CTEIIEHb €€ KPUOT€HHOTO KOHLICHTPUPOBAHUS
[18]. IIpu TastHUY THIA KapOOHATHBIE U YACTh CYIb(aTHBIX CONEH, BBIMABIIN] B 0CAI0K IPH
3aMep3aHUM BOJIbI, HE MEPEXOIAT B KUAKYI0 ¢asy. [ToaToMy MUHEpanu3anust TaJol BOJbI
BCEI7la MCHBIIE MHHEPAJIM3aldH BOABI O 3aMEpP3aHUs, T.€. NMPOHCXOAUT €€ KPHUOTEHHOE
omnpecHenue. Kpome Toro, kak mpu KpuoreHHOM KOHLICHTPUPOBAHUH, TaK U IPH KPUOTCHHOM
ONPECHEHUU U3MEHSETCS TAaK)Ke HOHHO-COJIEBOM cocTaB BoAbl. [Ipum KpHOreHHOM
KOHIIEHTPUPOBAaHUU OH 3aBUCHT OT: 1) MCXOIHOTO HMOHHO-COJIEBOIO COCTaBa BOXBI; 2)
TeMIepaTypbl €€ OXJaXJCHUsA, OMNPEACANe CKOPOCTh KpHUCTANIHU3ALUH; 3)
I0CJIEI0BATENIBHOCTH BBINAJICHUS U3 PACTBOpa KapOOHaTa KalubLus U Cy/i1bhaToB HaTpHs; 4)
OMOXUMHYECKHX TMPOIECCOB; 5) OOMEHHO-aACOPOUMOHHBIX MPOLECCOB MEXIY
KOHIIEHTPHUPOBAHHBIM PACTBOPOM 1 BMEIIAIOIIINMH OPOJIAMH.

B kauectBe mpuMmepa paccMOTPUM JIadOPAaTOPHOE 3aMOpaKUBAHUE TPECHOM Bozbl. J{iist
ombITa ObITa B35Ta BOAA CYIb(aTHO-THAPOKApOOHATHO-HATPHEBO-KAIBI[EBOTO COCTaBa C
MuHepanu3anueit 70 mr/im, koropas 3aMmopaxkuBaiack npu Ttemmeparype -20C [18]. B
pe3yibTare oKa3aiock, yTo: 1) mpu cokpameHun odbema pactBopa co 100 mo 3,8% ero
MUHepa3anus Beipocia 10 489,5 mr/i (B 7 pa3); 2) npu cokpalieHn 00bemMa pacTBopa co
100 o 33% muHepanu3auus Bojbl Bbipocia 10 142,1 mr/i, B TO BpeMsi Kak COOTHOLICHHE
AQHMOHOB M KATHOHOB NPAKTHYECKU HE U3MEHMIIOCH; 3) IPU COKpalIeHHH 00beMa pacTBopa ¢
33 ngo 3,8% xXumudeckuil COCTaB BOABI CYIIECTBEHHO H3MEHHJICS — B PacTBOpPE CTalld
npesamnpoBath moHsl SO,” m Na' + K', a cocTaB cTanm THmpokapOGOHATHO-CYITb(aTHO-
KaJbLMeBO-HATPHUEBEIi; 4) KOHIEHTpanwus runpokapoonaToB CaCO, u MgCO, B ocTatouHOM
pacTBope MOBHICHIIACH HE3HAYUTEIIFHO, IIOCKOJIBKY OHH BBHINTAIH B OCAJ0K M BOBJICKINCH B
nensHyo ¢azy.

Kpome TOr0, BBISICHUIIOCH, YTO TIPH TOJHOM 3aMep3aHUH BOABI B 3aMKHYTOM O0BEMe H
MIOCJIEIYIOIIEM TastHUM JIbJIa IPOUCXOAUT CYIIECTBEHHOE U3MEHEHHE MUHEPAIU3AINU BOJIbI
T10 CPaBHEHHIO C HAJaJIbHOH (B HEKOTOPBIX CITydasx /10 2 pa3). [Ipr 5ToM HOHHBII cOCTaB BOIBI
npakTHuecku He uaMmensercs [18]. Takxke ObUIO NMOKA3aHO YMEHBIICHHE MHHEPAIM3ALMU
BOJBI TT0 Mepe TasHUA JIbJa. DTO 0OBICHIECTCS TE€M, YTO BO BPEMS 3aMEep3aHUs BOJABI COIU
OTTECHSIOTCS K I'PaHUIIaM BO3HUKAIOIIUX KPUCTAIIIOB JIbJia. TO €CTh Ha rpaHUIIaX KPHCTAILIOB
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nen WMeeT OONBINYI0 MHHEPaIM3aldio M 3amMep3aeT IPH HECKOIbKO Oojee HHU3KOU
temrieparype. [Ipu TasHUM IEpBBIM TaeT JeJ Ha IpaHULAX KPUCTAIOB, Kak Hauboiee
MHUHEPAJIM30BaHHEIN (IT09TOMY OH TaeT mpu Oojee HHU3KOH Temmeparype). VimenHo TasHne
9TOro 0ojee MHUHEPaIM30BaHHOTO JIb/A AT MOBBIIICHUE MUHEPAIU3AIMU IEPBbIX OPIMI
CTEKAIOIICH TaJION BOJBL.

Bepremcs k memepam. B Hux MoxeT 3amep3arh TeKyllass WM cTosuas Boja. Korma B
MOJIOCTSIX YaCTHYHO 3aMep3al0T KPYIIHbIC BOJOCMBI U BOJHBIC TOTOKH, (JOPMHUPOBAHHE JIbJIA
Ha HX TOBEPXHOCTH HE IMPHUBOIAMT K 3aMETHBIM HM3MEHEHHUSIM cocTaBa BOAbl. B ciydae
3aMep3aHusi MEJIKUX BOZ0EMOB, HEOOIBIINX TIOTOKOB M CTPYH BOJIBI, @ TAKXKE BOAHBIX IICHOK
pe3yabpTaThl BO3ACHCTBUS KPHOTCHHOW IU(pQEpEeHIHalNi CTAHOBITCS CYIIECTBEHHO
3aMeTHee. B 3aBUCUMOCTH OT CTPYKTYPBI U JUTMHBI POOEra KayKA0H 2IeMEHTapHOM CTPYHKU
BOJIBI IO IIOBEPXHOCTH JbJa B TMpelelax 30HBI PacCHpOCTPAHEHHUS OTPHIATEIHHOI
TEeMIIepaTyphl B [IeIepe ee MUHepaau3alys OyIeT U3MEHATHCs 10-pa3sHomy. K coxanenuro, He
TIPEACTABISAETCS. BOSMOKHBIM IIPHUBECTH 3/I€Ch YHCIEHHBIC TPUMEPHI, TOCKOIBKY H3MEPEHHUS
HM3MEHEHMH XMMHYECKOr0 COCTaBa BOABI 110 MEpe 3aMep3aHusl B Iellepax IONpPOCTy He
MIPOBOAMIINCH. TOrga BO3HUKAET 3aKOHOMEPHBIM BOMPOC, MOYEMY MBI YBEPEHBI, U4TO 3TO
JICUCTBUTENBHO TaK. Bo-NepBbIX, 3TO MOATBEP)KAAIOT BU3YalbHbIC HAOMIOCHUS B IEIepax,
KOTJIa KOJIMYECTBO KPHOTEHHOM MYKH BO3pACTaeT ¢ yJaJeHHeM OT MCTOYHHKA BOABL Bo-
BTOPBIX, HAM [IOMOTI'a€T CJIENIaTh 3TO IPUMEpP OBEPXHOCTHBIX HAJIEAEH, T7I€ BBIITOIHEH LIEIIbII
psiI MOAOOHBIX T'MAPOXMMHUYECKUX paboT. Ha MOBEpXHOCTHBIX HalesX ObLIO OOHAPYKEHO
YBEIMUCHHE MUHEpaM3alliy JIbJa NP yJAJIEHWH OT MCTOYHMKA Boibl (B 4-11 pa3 Ha
npotshkeHnn 300-1600 m) [S]. B meruepax sxe ObLIO BBISBICHO pa3iHyie MUHEPAIH3alud B
cpenHeil u mepuepuitHON YacTsX JeIIHBIX cTanarMuToB B KyHrypckoii emepe 7], mpuaem
BHYTPEHH:IS 4aCTh CTaJlaTMUTa OKa3aach IpecHee BHENIHEN. 13 3Toro cieayet, 4To gaxe npu
OTHOCHTETPHO HHM3KOW HAdaJbHONH MHHEPAIM3allid BOIBI, MOCTYMAlOUed B TeEHmepy, B
npeAenax IyTH €€ IBWKEHUS NpPU 3aMep3aHUM IPOUCXOIUT POCT MHHEpaIU3aluu
CTEKAOLIEro pacTBopa. DTO CBSI3aHO C TEM, 4TO IIPH 3aMEP3aHUH BOIbI CHauaa GopMupyercs
GoJtee MPECHbIH J1eJ1, KOTOPBIil OTTECHSIET COJN B PACTBOP U B IPOCTPAHCTBO MEK Ty JISITHBIMU
kpuctaiamu. OcTaBIIMCS He3aMep3IIUM PacTBOP, OOOTAIICHHBIN COMISIMHU, CTCKAET Jajee
BHHU3 IO CKJIOHY. Ha 3TOM mnpuHIHMIE OCHOBAaH METOJ 3UMHEIO ONPECHEHUs COJEHBIX U
COJIOHOBATBIX BOJI METOJIOM JIOJK/ICBAHHS — Pa30phI3TUBAHKE BOJIBI HA MOPO3€, YTO IPUBOIMT K
3aMep3aHuI0 U OCAXKICHHIO 00JIee MPECHBIX 3ePeH JIbA U CTEKaHUIO0 pacconoB [16]. 13 atoro
CIIelyeT, YTO B HIDKHMX 4YacTIX CKJIOHOB HAKJIOHHBIX Hajeledl B memepax MOryT
(hopMHpOBATHCST JOCTATOYHO KOHIIEHTPUPOBAHHBIE PACCOIBI, B KOTOPBHIX MOKET BO3HHKATH
CYIIECTBEHHOE IEPECHILEHUE coelt B pacTBOpe. BeposTHO, IMEHHO B TakHX pacTBOpax U
MIPOHMCXOANT HHTEHCUBHOE BBITIAJICHNE COJICH — MX «JIaBUHHAS KpHCTAITH3ashy . OJJHAKO 3TO
BBINAJIEHUE COJIEH TPsIMO HE CBSI3aHO C PE3KHM IIOXOJOAAHHEM B Ieliepax, Kak 3TO
npeamnoiaraercs B padote [15]. [pyroe nemno, 94To ¢ KoieOaHUSIMHU TeMIIEpaTypsl BO3IyXa B
neuepax csA3aHa JUIMHA podera CTPYHKK BOJIbI 110 HAKJIOHHOM WIJIM BEPTHKAIBHON HaJIeau:
4yeM HIDKE TeMIlepaTypa BO3AyXa, TeM 3TOT IyTh Kopode. lMcxoms u3 BhIIeCKa3aHHOTO,
ClIeJlyeT MPEeINOJIOKUTh, YTO C yIaJICHUEM OT HCTOYHMKA KUAKOCTH C HE OYeHb OOMIIBHBIM
NUTAaHWEM BOJOI KOJIMYeCTBO (YOPMUPYIOIIEHCS KPUOTEHHOW MYKH JIOJDKHO YBEITHYMBAThCA.
Mpsl HaOnromany 1mogo0HOe Ha Hajequ B KapctoBod maxre Cymran Ha Ypame. MoxkHO
MPEANOI0KUTb, YTO TIO JJIMHE HANEAU AOJIKHA U3MEHSTHCS U CTPYKTYpa KPHOTCHHOM MYKH.
BOmm3m nctounmKa BOIBI KOJIMYECTBO KPUOTEHHON MyKH Oy/IeT HE TOJIHKO MPUHIMAIEHBIM, HO
OHa TaKXkKe OyAeT COCTOSTh U3 MENIBYAMIINX €AMHUYHBIX KPHCTAJUIMKOB, HE CBSA3AHHBIX B
arperarsl. JTO ONpeJeNeHO TeM, YTO HPH POCTE JEIIHBIX KPHUCTAUIOB BCE INPHMECH
OTTECHSIOTCS K FPaHUI[AM KPUCTAJIIOB, a TPUMECEH ITHUX COBCEM HEMHOTO. CBSI3HOCTD 3€peH
THIICA B arperarsl OyAeT IPOHCXOAWTh TONBKO TaM, TA€ MHHEpalu3alus paccojoB,
BO3HUKAIOIIUX TIPH HAMEP3aHMU JIbJIa, MPEBBICUT PACTBOPSIOLIYI0 CHOCOOHOCTH BOIbBI B
JAHHBIX yCcIOBUsX. [10CKOIBKY /115l THIICA HepeIka MUHEPAJIN3aIHs BOABL, IPOCAYNBAIONIEHCS
CKBO3b HETo, NMEIoIIasi BBICOKHE 3HA4YeHUs (OKOJIO 2 T/J), CKopee BCEero Hamboliee JacThl
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cllydau, KOIZia B 3aMep3arolleM pacTBOpe HauMHAeTCs OcakaAeHue rurca. 13 storo cienyer,
YTO JUISL THUIICOB B OOJIBIIMHCTBE CIIy4aeB MyKa OyleT COCTOSTh M3 CKEJIETHBIX arperatoB
THIICOBBIX KPHUCTAJUTOB. Heckonpko MHAs KapTHHA OymeT HaOMromaThes Ui KapOOHATOB, B
KOTOPBIX YacTO MPOTEKAIOT BOJIBI, TAJIEKHE OT MAKCUMAJIbHOTO HACBIILICHUS PACTBOPEHHBIMHU
comssmu. IlosToMy arperaTbl KpUCTa/UIOB Ha HAJE[sIX B MEIIEPaX B H3BECTHAKAX OymayT
BCTPEYAThCsl B CaMbIX YJaJICHHbIX OT MCTOYHHMKA BOABI ydacTkax. Cuuraercs, 4To HpHu
OBICTPOM 3aMep3aHHUM BOJIbI BOSHUKACT TOHKO3EPHUCTAsS CTPYKTYpa MyKH, a IIPU MEIUICHHOM
3aMep3aHUM IPOUCXOIUT (POPMHUPOBAHHME KPYITHO3EPHUCTBIX KPHOT€HHBIX MUHEpaJIoB [9, 23,
25]. Onmnako TO4YHAas OOCTAHOBKA POCTa KPYIHO3EPHUCTBIX arperatoB KPHOTCHHBIX
MHUHEpPAJIOB B ITEIIEpax 10 CUX IIOP HE U3BECTHA U TPEOYET JOTOIHUTEIEHOTO 3y YCHUSI.

Obcy:xaenne

HWrak, Boma 3amep3aeT, nonaaas B XOJIOAHYIO 30HY Temepsl. Eciau Obl HCTOUHHK BOJIBI
HMeEIT TIOCTOSTHHBIE PacXol, TEMIepaTypy W COCTaB U IIPH ATOM B ITOJIOCTH ITOCTOSTHHOI ObLIa
ObI TEMIIEpaTypa BO3/lyXa B OTCYTCTBHE €TI0 ABKCHUS, a TAKXKE IIPOUCXOUIIO CTaOMIIBHOE U
OIHOPOIHOE PACIPE/ICIICHHE BOABI IO HAJEIH, TO JIEA OJHOM M TOH ke MUHEPATM3aLUN
HaxouJIcs Obl Ha OJMHAKOBOM YJIaJICHUH OT HCTOYHMKA BOJIbI. B 3TOM citydae pacnpeneneHue
MHUHEPAIM3aLUK BHYTPHU TOJIIH JIbJIAa B KaJKIOM KOHKPETHOM Cily4yae ObUIO OBl J10CTAaTOYuHO
OZIHOPOJIHBIM, a 10 IUIOLIAM OHO HOCHIIO ObI XapaKTep yIopsiJO4CHHOM HeOTHOpoAHOCTH [8].
IockonbKy mapameTpsl 00pa3oBaHMs Halelei, OCOOEHHO paclpeneieHne BOIbI M0 HX
MTOBEPXHOCTH, 3aBHCAIIEE OT MX MHUKpopenbeda M BEITMYUHBI BOJONPUTOKA, a TaKkKe
COCTOSIHHMSL HaJeeo0pasylolnX BOA M Xapakrepa MABW)KCHUS CTPYH BO3/yxa, OYEHb
N3MEHYUBBI, TO B IPUPOJIE B HATIEAAX HAOIIOAAeTCs IEPEMEKAEMOCTb CIIOEB JIbJIa PA3IUIHON
MOIIHOCTH M IUIOMIAJ¥ PAaCHpOCTPAHEHUs] C caMOd pa3HOH MuHepanuzauued (OT
MaKCHMaJIbHOH 1O MHWHUMaibHOW). (DaKTHUECKH CO37aeTcsi HEOIHOPOTHOCTh COCTaBa M
MUHEpaU3aluy JIbAa, PacipeielieHle KOTOPOH MO IO MOKHO Ha3BaTh XAOTHUECKOM.
[TosTOMY HEpaBHOMEPHBIM SIBIAETCSI XUMHUUECKUI COCTaB JIb/IA 1 110 pa3pesy HalleIu.

ITonoGnas kapruHa B memiepax HaOmronaercst noscemecTHo. KonebaHus temmneparypbl
BO3/IyXa B IIelIepax BO3ICHCTBYIOT HA CKOPOCTh 3aMEP3aHHs JIbJIA U IIPUBOJST K KOJICOAHUSIM B
BEJIMUMHE TpoOera Boxbl MO HajelsM. IToCKOIbKYy M3MEHEHHE TeMIleparypbl BO3oyXa B
Tierepax MpoUCXoAMUT OT OOJiee TEIUIBIX YCIOBHH K 00JIee XOIOAHBIM M 00paTHO, B pe3ysibTrare
Ha HaJIesIX IIOTOKH OyIyT ITOJTHOCTBIO 3aMep3aTh Ha Pa3HOM y/JaJIeHUH OT UCTOYHUKA BOJIBI,
XOTSI MHHEpaIM3alys BOJbI Iepe]] 3aMep3aHueM MPU YAaJIEHHH OT MCTOYHUKA BOBI OyIeT
BCerga Bo3pacTar. B paspese nbaa ciou, chopmuposaBiivecss mHpu 0Oojiee HHU3KOM
TeMIlepaType BO3/yXa M KOPOTKOM IpoOere BOjbl, OyAyT IepeciauBaTbCsi CO CIOSIMH,
o0pazoBaBIIMMUCS TIpH O0JIee BBICOKOH TeMIlepaType BO3AayXa M OOJBIIMM MPOOETOM BOJBI.
ITosTomy Bcerma JyiensgHas Toia OyJeT HpPENCTaBiATh co00i CBOCOOpA3HbIH «CIOCHBIN
MIPOI», T.€. IEPECIauBaHue JIbJla C PA3HOM MUHEpalIM3aluel B Ipeaeaax JeAsHON TONIIH.
Ecnu BOMM3M MCTOYHUKA BOJBI KOJIEOAHHS MUHEPAIN3ALUK BHYTPHU JICISHON TOJIIHN OymyT
HaMMEeHee BBIPaKEHHBIMH, TO HA yJacTKaX, YJAJICHHBIX OT HCTOYHHUKA BOABI, B pa3pese JIbJa
Oyzet HaOJIIOAThCS YepeioBaHue OoJiee 1 MeHee MUHEPAJIM30BaHHbIX CIIOEB JIb/1a, KOTOPOE U
ornpeziessieTcsi KojaeOaHHsAME TeMIlepaTyp Bo3ayXa B HoJocTH. boree mpecHslit nen Oyaer
MapKHUpPOBATh yCJIOBUS IOBBHIMICHUST TEMIIEPAaTyphl BO3IyXa, a Ooliee CONEHBIH — yCIIOBHUS
MMOHIKEHUS TEMITEpaTyphl Bo3ayxa. Huuero He Memraer i KakJo KOHKPETHOW Hajeu B
KOHKPETHOII 1emepe cieaTh CBOO MIKAly TeMIIepaTyp, €CIIM B IIOJIOCTH IIPOBECTH KOMILIEKC
COBMECTHBIX I'MAPOXMMHUYECKHX U KIMMaTHYeCKUX HaOmonenuit. Torna o MuHepaausauu
Ib/1a, OTIPEIETICHHON M0 MPOTSDKEHMIO BCEr0 HECKOJBKMX BEPXHHX CIIOEB, NMPH M3yUCHHH
paspesa CIIOUCTON TOJIIM MOKHO Oy[eT JOBOJBHO IPOCTO BOCCTAHOBUTH TEMIIEPATypHbIE
YCIIOBHS B TIEHIEPE B XOIOJHBIH EPHO/ roJja M IOCTPOUTH KPUBYIO H3MEHEHUS TeMIIepaTyphl
BO3JlyXa 3a 3TOT nepuoi. i1 MHOTOJETHETO JIbJa MOXHO IIOMYYHTh KApTHHY M3MEHEHUS
TEMIIepaTypbl BO3yXa 3a 0oJiee JUINTENbHBIH IEPHOJI BpDEMEHH, COOTBETCTBYIOIINI BpEMEHU
CYIIECTBOBAHUS JIb/IA B [TOJIOCTH.

Kpome Toro, nms kaxxaoii memepsl MOXKHO MPOBECTH M3yUEHHUE CBA3ZHOCTH KPHOTEHHOM
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Mmyku. [Ipu 9ToM 10CTaTOUHO B pa3HBIX YacTAX IEIIEPHOIl Haleu coOpaTh HECKOJIBKO MPod
IbJla U3 OJHOTO cios (HampuMmep, B Hayajie, B CEpeJlMHE M B KOHILE Hajeau). 3aTeM HaJo
0o0pa3npl Jba, HE pa3MOpPaKWBasi, MOJOKUTH HA TApEIOYKH M OCTABHTh B XOJOTHOM
MOMEIIEHUH C OTPUIATENBHOI TeMmIeparypoil Bo3ayxa Oe3 CHIBbHBIX CKBO3HAKOB. Ilo
MIPOIIECTBUU HEKOTOPOTO BPEMEHH, KOTJ[a BECh JIEA MCIIAPUTCS, Ha TApelIodKax OCTAHETCs
KpPHOTE€HHast MyKa. 3Hast 00beM HCHAapHBILETOCs JIbJjd, MOXHO OyJIeT IIPUMEPHO OLIEHUTD €ro
MHUHEPAIM3aLHUIo, a TAKKe M3y4UTh CTPYKTYpy KpuoreHHoH Myku. IIpemmymecTBo Takoro
METO/1a COCTOUT B TOM, YTO MOXKHO OTOMPATB JIe]] C HAJICIIH B JTI000€ BPEMs, He JI0KUIasICh €T0
ucnapeHus 1 HopMUPOBAHUS TOCTATOYHOTO KOJIMYECTBA KPHOTeHHOM MyKu. [Ipn aTOM Takxke
MO)KHO HE OIAcaThCsi MEPEKPUCTAIIM3ALMU MYKH HPH TPAHCHOPTHPOBKE B JIaOOPATOPHIO.
DTOT METO[ MO3BOJISIET OOHAPYKUTHh KPUOTSHHYIO MYKY B JIFOOOM 00pasiie Jiba, a He TOIbKO
Tam, rje ee BUIHO B neniepe. [1ogo0HbIi SKCIepIMEHT MOXKHO TPOBECTH U C HCKYCCTBEHHO
CO3/IaHHBIM JIBJIOM Ha PYKOTBOPHOW Haseau. [ljig 3TOro JOCTaToOYHO MPH OTPHLATEILHON
TeMIIepaType BO31yXa 3aMOPO3UTh HEKOTOPOE KOJINYECTBO CHIIbHO MUHEPAIN30BaHHOH BOJIbI
Ha HEKOTOPOH HAKJIOHHOH IOBEPXHOCTH, BBIJIMBAsl €€ TOHKOW CTPYHKOH WIIM J1aBasi CTEKaTh
IIJICHKOM.

Kpuorennas Myka QopMupyercss B TEUCHHE XOJIOAHOTO BPEMEHHM Toja, HO OHa
COXpaHseTCs B IeIepax U B TEIUI0E BpeMs rofa. PaccMoTpum, 9T0 IPOMCXOANUT C KPUOTEHHOI
MYKOI1 B TeUEHHE TEIIOro ce30Ha. Bee 3aBUCUT OT HECKOJIBKHMX YacTO CBA3aHHBIX (JaKTOPOB:

1)  MecTa BOBHUKHOBEHUS MYKH B IIOJIOCTH;

2)  HaJuuus BOIOIPUTOKA,;

3)  KIMMAaTHYECKUX YCJIIOBHI B MOJIOCTH.

Kpuorennass myka MoxeT (popMHpOBAThCS Ha BCEM IMPOTSHKEHUH OOIACTH CE30HHBIX
OTpPUILIATENBHBIX TEMIIEpaTyp B remiepax. Ecin KpuoreHHas Myka B Ieliepe BO3HHMKAJA B
mpesienax 30HbI OTPUIATENbHOI TeMIepaTypHOH aHOMallMM, TIe TeMIeparypa BO3LyXa
MOCTOSIHHO OTpHLIATENIbHAS, BOJBI OBUIO MAJI0O M €€ 3aMep3aHue IPOXOIMIO OBICTPO, a
MIEPECHIIIEHUsT BOABI IPH 3aMEpP3aHUM HE MPOMCXOAMIO, TaM IIePEKPUCTAIUIN3AINL
KPHOT€HHOW MYKH CKOpee BCEro MajoBeposTHa (MM OHa MUHMMalbHa). BeposTHee, Myka
Oyner QopmupoBarbcs 0oJice MHTEHCHBHO BOJIM3M 30HBI MOCTOSHHBIX OTPHIATENIBHBIX
TeMIeparyp, rie OONbIIMH BOAONPUTOK B IIOJIOCTH CHOCOOCTBYyeT OOJbIIEMY IO
HPOTSHKEHHOCTH ITYTH MPOOEry BOJbI, @ 3HAYMUT, U BOSMOXKHOCTH OOJIBIICH KOHLIEHTPALUU
COJICH BO JIb/ly IIPH yIAJICHUH OT HCTOYHHUKA BOJIBI. DTO, B CBOIO O4EPE/ib, CO3AACT YCIOBUS IS
MEePEeKPUCTAIUTU3AIMU  COJeH, T.e. WX OOoJblIeld CBSI3HOCTH B THICOBOH Myke. [lpu
MIePECHIIEHNN PAaCTBOPOB IPOUCXOIUT «JIaBHHHAS KPUCTAJUIU3AIM», O UM TOBOPUIOCH
BBIILIC.

OpHako KpUOTE€HHas MyKa, BO3ZHHUKINAS 3MMOHM B IEPEXOMHON 30HE OTPHUIATEIHHOH
TEMIIEPAaTypPHOH aHOMAJMHM, TAE JIETOM OTMEYAIOTCS HYJEBbIE U IIOJIOKUTEIIbHBIC
TEMIIepaTyphl BO3AyXa, B JAIBHEHIIIEM NIPH TassHUM JIbJ[Aa MOJKET HCIIBITAaTh PACTBOPEHNE WIIN
JAlbHEHIYI0 MHepeKpUcTaIM3auio. [Ipy HMHTEHCHBHOM TasHMU JIbJa M OOJIBIIOM
KOJINYECTBE BO3HUKAIOIINX TAJIBIX BOJ B IEIepe MOXKET IIPOUCXOIUTH CMBIBAHNE KPHOT€HHOIT
MYKH C TIOBEPXHOCTH JIbJIa C JaJIbHEHIIeH BOSMOJKHOM aKKyMyJIsIIUel ee B OIaronpusTHIX
ycaoBusiX. ITOCKONBbKY Taible BOABI MMEIOT OOBIYHO HEOOJIBLIYI0 MHHEPAIU3ALHUI0, TO
HeM30e)KHO TaK)Ke YaCTHYHOE WIIM IOJHOE PAacCTBOPEHHME KPHUOTeHHOH Mykw. HaumBwIcmias
CTENEHb NEPEKPUCTAIM3AIMU MYKH MPOUCXOAUT B YCIOBHAX HEOOIBLIOTO YBIAXKHEHMS,
KOTOpPO€ BO3MOXKHO B YCIIOBHSX YMEPEHHON KOHAEHCALMM WM HAa BBICTYNAxX Taromiei
MOBEPXHOCTH JibJa (T.€. JIbJa C HYJIEBOH Temreparypoi). Ho 3TO BO3MOXKHO TOJBKO MpPHU
HAJIMIMU YacThIX MEpPEeXo0B TEeMITepaTyphl BO3IyXa depe3 Hyldb M NPH OYCHb XOPOIIEM
JpeHa)Ke TIOBEPXHOCTH JibJia (0e3 3acTanBanus Bo/bl). [To100HOE sSIBIICHHE HAM IPUXOAMIOCH
HaOmI07aTh Ha MOBEPXHOCTHBIX Hameasx Ha lInumbeprene mmst BOJg CHIBHO
MHHEPAJIN30BaHHbIX ITPU PACTBOPCHUH THIICA.

Bononpurtokn MOryT HE TONBKO YBIAXHATh KPUOTEHHYIO MYKY, HO U PACTBOPATH HIIH
MEXaHWYECKH ATk €€ YacTHIIbI ¢ MecTa GhopMHUpoBaHus. B mepexomaHoii 30He KpHOTeHHAS
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MyKa II0CJie yNaJIeHWs C TIOBEpXHOCTH JIbJa WM IIOCJIE €ro IIOJIHOTO TAastHUS MOXKET
COXPAHATBCS KaKOE-TO BPEMs, NePEKPHCTAIUTH30BBIBATHCS (IIPU 3TOM HE 0053aTeNIbHO 3TO
OyZeT MPONCXOIUTH Ha TIOBEPXHOCTH TPYHTA, CIATAIONIETO MOJ MEMIEpPhI, HO TAK)Ke BO3MOXKHO
U B ero nIyOMHE) U CHOBAa PacTBOPATHCS MOCTYNAIOIIEH BOJOW B 3aBUCHMOCTH OT CMEHbI
CC30HOB W KOJEOAaHWI TeMIepaTypsl W BIAKHOCTH Bo3Ayxa. V Tonbko B mpemenax 30HBI
MOCTOSTHHO OTPUIATENBHBIX TEMIIEPATYp B MPEZAENax 30Hbl OTPULATENBHON TeMIIEpaTypHOi
AQHOMAJIMM BO3MOXKHO MHOTOJICTHEE HAKOIUIEHHE KPHOT€HHON MyKU B IOYTH HEHU3MEHHOM
Buie. Hanbornee GiaronpusTHbIM 1715 GOPMHUPOBAHUS MyKH B 30HE XOJIOJHON TeMIIepaTypHOit
AQHOMAJIMU SIBJISIETCS MACCHPOBAHHBIA NPHUTOK BOIBI B OXJAKACHHYIO 30HY. OTO MOXET
MPOMCXOJNTH JTHOO IPH BPEMEHHOM PACTEIUICHWH 3TOW 30HBI, CBSI3aHHOM C BHEIITHHMHU
YCIOBUSIMH BHE Hewiep (Hampumep, MHOTEIUIEHHE KiIuMara), JIM0O0 ¢ IHMKIMYECKUM
HaKOIUICHWEM M HCTIapEHUEM JIbJIa T10 TIEPUMETPY TIILI00BEIX 3aBaIOB BOKPYT OPTraHHBIX TPYO,
kak 3to Habmonanoch B Kynrypckoit Jlensnoii netepe [11]. Takum oOpa3zom, KproreHHas
MyKa WM MUHEpalbl, BO3HUKIINE Ha €e OCHOBE, JAI0T MH(pOpMAnnio 00 yCIOBHIX CBOETO
(dopmupoBanus. MHbIME clI0BaMH, 3Hast 0COOEHHOCTH (POPMUPOBAHUS KPUOTEHHOW MYKH U
KPHOTEHHBIX MUHEPAOB, BO3HUKIINX HA €€ OCHOBE B KOHKPETHOM MECTE IMEIIEpPhl, MOKHO
BOCCTAHABIINBATH YCIOBHS UX (OPMHUPOBaHHUS (T10JI€ TEMIIEPATyp, BOAOIPUTOK U JIp.) Ha 3TOM
yd4acTKe MOJIOCTH, YTO MO3BOJSIET BOCCTAHABIMBAThH XapaKTep M3MEHEHHs KJIMMaTa Bcei
Memiepsl, a TaKKe BHEIIHEro KJIMMAaTa, CyLIEeCTBOBABIIEIO BHE IIENED B MOMEHT
(OpMHPOBaHMSI KPUOTEHHBIX MHUHEPAJIOB.

IToaToMy KpHoTeHHast MyKa TakyKe MOKET UMETh 1 Iasieoreorpaduyaeckoe 3HadeHne. Ecimu
MBI B pa3pese PhIXJIbIX OTIOKESHHUH B IeLepe HaXOAUM KPHOTCHHYIO MYKY H/MJIM KPUOT€HHbIE
MHUHEpalbl, BO3HHUKIINE Ha € OCHOBE, 9TO 03HAYAeT B MEPBYIO OUYEPEab, UTO OHH MapKUpPyeT
YCIIOBUS IPUCYTCTBHS OTPULIATENILHON TeMIIepaTyphl BO3/yXa B 0J0CTH. B yacTHOCTH, 3TO
obu10 oT™MeueHo s KyHrypcekoit JlensiHoli nemeps! Ha Ypane B ganekom mpomnutom [17]. Ho
0COOCHHO MHTEPECHBI TAKHE HAXOAKHU B PHIXJIBIX OTIOKEHHAX MCLIEp, I71€ B HACTOAILCE BPEMs
CE30HHOC U IIOCTOSHHOC OJCICHEHUE OTCYTCTByeT. Ecin cioll KpUOreHHOH MyKHU
00OHapyKMBAETCs B TOJIIIE CIOUCTOTO MHOTOJICTHETO JIb/1a, 3TO 03HAYAET, YTO BO BCEH Ieliepe
WIA Ha OTJEIBHOM €€ Y4acTKe HEKOTOpPOEe BpeMsl HAKOIUICHWS JbJa HE IPOUCXOIWIO, a
OTMEYaJIOCh TOJIBKO ero ucrnapeHue. I10100HbIH c10it KpHOreHHON MYKH OTMEYAJICS B OJHOM
13 3a70B rneniepsl AlicpuszenBenb (ABctpusi) gerom 2010 . B MHOTOMETPOBOM TOJILE JIbJA.
OpHAaKO B 9TOM CITy4ae MPOIODKUTEIBHOCTE MIEPUO/Ia UCIIAPESHUS JIbJ]a MOJKET OBITh OLIEHEHA
TOJIBKO PHOIM3UTEIBHO MO COOTHOLICHHIO TONIINHBI CJI0EB KPHOTEHHOM MyKH, OCTaBIIeHCs
TT0CJIe TOOBOTO NCTIAPEHUsI M HAICHHO! B pa3pese ibaa. OHaKo 1aTHpoBaTh CIIOH JIbAA 110
KPUOTECHHOH MYKE MbI HE CMOXKEM.

Taxum 06pazoM, IO XapakTepy CTPOSHUS KPUCTAIUIOB M U3 arPeraTtoB B KPHOT€HHOM MyKe
MOXKHO IIOJIyYHTh CaMy0 00I1y10 HHPOPMALHIO 00 yCIOBHAX €€ HAKOIUICHHUS, B YACTHOCTH O
TEMIIePaTyPHBIX YCIOBUSIX B MOMEHT HaMEp3aHHUs JIbAA, XapaKTepe BOAOMPHUTOKA, a TAKXKe O
HaJIMYMU WA OTCYTCTBUH MOTEJICHUH B IEPHO/] HAKOTUIEHNSI KPUOTEHHON MYKH.

IMockonbKy aHau3 0Opaslia KPHOTCHHOI MyKH, OTOOPaHHOTO B OJHOW €IMHCTBEHHOMN
TOYKE B IIEIepe, He JaeT ucuepIbiBaronield nHpopmauu o6 ycinoBusax ee GOpMHPOBAHUS,
[OATOMY IIPH HCCIEJOBAHUM TAKOro 00pas3lia MOXKHO IOJYYHTh TOJBKO MHHHUMAJbHYIO
HH(OPMAIHIO 0 BHYTpEHHEH cperie moocTr. OHAKO HCCIIe0BaHUE TOH JKe MyKH MOXKET JIaTh
ropaszo 6osblie HHGOPMALIUK, €CITH €€ U3yUSHHUE SBIISETCS KOMIUICKCHBIM, T.€. HEOTPBIBHO
CBSI3aHO C M3yUCHHEM yCIOBUH ()OPMUPOBAHUS JIbJA B ITOJIOCTH M KJIMMara IeIepsl, a 0T0op
po0 OCYILIECTBISETCS HE M3 OJHOW TOYKM, a OCHOBBIBAsCh HA MOHUMAHMU IPHHIIUIIOB
M3MEHEHHs] MUHEpalu3aliy JIbJa B MPOCTPAHCTBE M (POPMHUPOBAHMS KPHOTEHHOH MYKH,
N3JI0’KEHHBIX BBIIIE.

Kpuorennass Myka MokeT (OpPMHpPOBATHCSA W HA MOBEPXHOCTHBIX HAIEASX M Jake Ha
S3bIKaxX JIEHUKOB (Kak, Harpumep, Ha apxwurenare IlInundepreH), HO TaM B HEKOTOpbIE
CE30HBI BO3HHKAET TOpa3qo OoJsbIlle YCIOBHH Ui €€ MEepPeKpHCTAUIM3aluK (HOYHBIE
TIepeX0/Ibl Yepe3 HOJb), YeM B YCIIOBHUSIX TETIep.
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3akioueHue

W3 BbIIECKAa3aHHOTO CIEAYET, YTO HAXOAKH KPUOTCHHOW MYKH B IEIIEpax SBIISIOTCS
OOBIYHBIM SIBIICHHEM, €CIH TOJOCTH TMOJIBEPKEHBI CE30HHOMY WIIU IOCTOSHHOMY
oneneneHuo. Ho, MOCKOIbKY KPUOTEHHAsi MyKa JaXke B IMpeAenax OJHOW KIMMaTH4eCKO
30HBI B IMemepax MOXKeT (OPMHUPOBATHCS U IMEPEKPUCTAIUIN30BBIBATHCS B PA3IMIHBIX
YCIIOBHSIX, DTO O3HAYaeT, YTO NPU HM3yUYEHHH KPUOTCHHBIX MHUHEPAJOB B IEHIepax Juis
MMOHUMAHUSI yCIOBUI MUHEPaI000pa30BaHusi HEOOXOAMMO YE€TKO 3HATH yCIOBUS 00pa30BaHUS
W TasHUS JIb1a Ha KOHKPETHBIX y4acTKax IOJIOCTH U N3y4aTh JHHAMHUKY W3MEHEHHS KIrMara
KaK 3TOT0 Yy4acTKa, TaK M BCEH MOJIOCTH B IIEJIOM B Pa3HbIe Ce30HbI rofa. [Ipu onpoboBaHuu
KPHOTEHHOM MYKH B Ka)k/I0 KOHKPETHOM ITeIIepe CIEAYeT YINTHIBATH CIEIUPHUKY CTPOCHUS
MOJIOCTH, YCIOBHM HAKOIJICHHWS JbJa B HEW U OCOOCHHOCTEH KiIMMara TMellepsl,
OTIPEJIEIISIONIETO TIPOTEKaHNE IPOIECCOB (popMHUpOBaHMS M TPeoOpa3oBaHMsI KPUOTEHHOI
Myku. OT6Op npOOBI KPUOTEHHOW MYyKH B OIHOM TOYKE HE JaeT OCHOBaHWM st
IKCTPATOJISIINN JAHHBIX Ha BCIO TIOJIOCTb.
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YTOYHEHMUE I'PAHUILl KOMIVIEKCHOTI'O IPUPOJHOT'O PE3EPBATA
«MAXHEBCKHUE INEHIEPBD»

M.I. Karinkina
Mining Insitute of Ural Branch of Russian Academy of Sciences

AMENDMENT OF BOUNDARY OF MAKHNEVSKIE'S CAVES
COMPLEX NATURE RESERVE

Summary
The arti¢le Contains information about amendment of boundaries of nature reserve and Makhnevskaya I¢e Cave plotting
for $napping of ar¢heologi¢ 4nd paleontologi¢ investigations.

B asrycre 2011 . cocrostack COBMECTHas O€3/1Ka CIENNAINCTOB [OpHOro HHCTUTYTa
VYpO PAH u EctecTBeHHOHay4yHOro wuHCTUTyTa IlepMcKOro rocynapcTBEHHOIO
HAI[FOHAJILHOTO HCCIEN0BATENECKOT0 YHIBEPCUTETA IIPU YIaCTUH apXeoIoros u3 IlepMckoro
KPaeBe[UECKOr0 My3es B KOMIUIEKCHBIH HPHPOIHBIA pe3epBaT «MaxXHEBCKHE MELIEpbl».
LlenbI0 MOe3KH — MOHUTOPHUHT aKTyaJIbHOIO COCTOSIHUS IEIIep, KOTOPBIE 10 HAOMIONCHHM
apXeoJIoroB PEryJsipHO IOJBEPraroTCs BapBapCKUM HaOeraM CO CTOPOHBI TaK Ha3bIBAEMBIX
«4epHBIX Komarenei». B xome MoHuTOpHHra ObLIa IpOBEICHA TOHOrpaduueckas ChbeMKa
nemiepbl MaxHeBcKasl Jie/sIHast U PACKOIIOB B HEM.

OOmue cBeneHns.
KommuniekcHblld  mipupoHbIid  pe3epBaT «MaxHEBCKHE IMellepbl» 00pa3oBaH yKa30oM
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ryoepraropa ITepmckoit o6mactu ot 12 staBaps 2000 1. Ne 3. I'paHuUIIB! IPUPOIHOTO pe3epBara
0003HaueHbI HA pHC. 1.

0 250m
_—
Puc. 1. I'panuns npupoaHoro pesepsara « MaxXHEBCKUE MELIEPbI»:
1 — ITemepa Bonbmas MaxueBckast; 2 — MaxueBckas-2 ([Ipaxon); 3 — Maxuesckasi-3 (I'por Hocopoxwnii);
4 — MaxueBckas JestHast; 5 — Apka; 6 — I'por bankon; 7 — CkBosHast; 8 — I'por JKunuie

AKkTHBHOE nccienoBanne MaxHEBCKUX Meniep Hayanoch B 50-¢ Tozbl MPOIUIOoro BeKa.
HeopnHokparHbIe pacKkoITky KOCTHOTO MaTepuaia HadnHas ¢ 1952 1. mpoBomun kpaesen E.I1.
brusuenoB. OH coCTaBuiI ONMUCAaHWE, IUIAH Meuiepsl (puc. 2) U OOHApYXKWUJI MepBbIS
apXeoJIOTHIECKUE IIEHHOCTH, XpAaHSIIMECs CEeTOfHS B TOPOJICKOM My3ee M apXuBe T.
AJekcaHIpoBCKa.

Cxecut . ey, degi

Moiystberod!

Puc. 2. IInan nemepst MaxueBckas nezsnas (cocrasnet E.IT. binsnenossiv, 1960-¢ 1)
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W3 onucanus E.I1. bansnenosa:

«JTa neuiepa HaXOAUTCS B HUOKHEM CKaJIbHOM spyce MaxHeBcKo rpsiibl, B 40 M K 3anay
U Ha 8 M HmWKE TO BepTuKamu oT Tpora Hocopoxkwsero. HeoOwrden Bxon B memiepy,
HPeCTaBISAIOUINI OUeHb POBHBIN M MIPABUIIbHBIN SIUTMIITHYECKOH (POPMBI CBOJL, JUIMHHAS OCh
(ImMpuHA) KOTOPOTO COCTABISET 5 M, a KOPOTKas MOIyoch (BbIcOTa) 2 M. B mrybmmy
juMnTHYeckas (opMa cBoJa NEPEXOJUT TAKKE B YIMBHUTEIBHO HPaBUIBHYIO
JIByXCTOPOHHIOIO Tapaboian4ecKyro. BeicoTa moToika noHmxkaercst 1o 1,2 M, 3aTreM OmsTh
noBelimaercs 10 1,7 M, cBo cHOBa pulimkaercs K popme aumnTudeckoit. [Ipoxon nemepst
COXpaHsET reoMeTpHYECKUe MPOQUIN Ha MPOTSHKEHUH 0KoJI0 15 M. KaMeHHBIe TTOBEpXHOCTH
CBOJIOB, HEOOBIYHO TJIAJIKH U TIPOU3BOMAT BIIEUATICHUE HCKYCCTBEHHOM OTIIIN(OBAHHOCTH.

HeGonbiioli moBopoT BIEBO, U Jaliee UAST HU3KUI MPOXO, BHIBOASAIIMN B HAKIIOHHYIO
rajepero, JHO KOTOPOH 3arlOJIHEHO CIDIOMIHBIM, CJIETKA CTYNEHYATHIM JIESHBIM HaIUTBIBOM,
MPOTSHYBIIMMCST B mIyOuHy memepsl 10 20 M. B ogHoM MecTe ero, ¢ JieBOH CTOpPOHBI,
BO3BBIIIACTCS JICASHAS CTAIATMUTOBAS TOPKA.

Jlensnas yacTh nemepbl 3aKaHYMBAeTCs y oOpbIBa NIIYOWHOH OKOJO 2 M, 3a KOTOPBIM
HaxoauTcsl HamboJjiee paCIIMPEHHBI YYacTOK BHYTpeHHe#d memiepsl. [lamee, TporT,
3aI0JTHEHHBII OTHOCHUTENBHO CYXO0H 3eMiIeii 1 1meOHeM, pe3KO CY)KUBACTCS, KOHYAsICh HU3KUM
TYITHKOM.

PerynspHble pacKONKH IPUBEIN K TOMY, YTO HEIOINPABUMO M3MEHHUIICS OOJIUK TIeILephl,
TIOJTHOCTBIO YHUUTOXKEH KyJIBTYPHBIH CI10H B MPUBXOI0BOM 4acTH neieps! (puc. 3).

Puc. 3. Packonku «uepHbIX Komaresnei» ¢ 1988 I. mOHU3MIM BBICOTHYIO OTMETKY I0JIa B
MIPUBXOJIOBOM YacTH newuepsl donee uem Ha 1 M

W3-3a u3MeHeHnss MOp(OIOrHUECKUX XapaKTEePUCTHK TICIIEpPhl TPOU3O0IIIO HapyIIeHue
LUPKYTAIUN BO3AyXa B pEe3ylbTaTe 4Yero MHOTOJETHHH Jie[ MOJHOCThIO pacTasit. [lms
MPUBSA3KM MECT PACKOIIOB, apXCOJIOTHYECKOTO M I1aJCOHTOJIOIMYECKOro Marepuaina,
Haiinennoro E.I1. biansHenoBeim, Oblla NpOBeEHA YTOYHSIOIIAS TONOrpaduueckas CheMKa
rierepsl (puc. 4).
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Takum o0pazoM, 3a TPOUIENNIYI0 SKCIETUINIO, YTOYHEHO MECTOIIOJIOKEHHE U
onpexaenensl koopauHatel OOIIT «MaxHeBckue nemepsh, NpoBeeHa HaTypHas OLCHKa,
pa3paboTaHbl PEeKOMEHAAIMH 0 JaJbHEHIIEeMy COXPAHCHHIO M TIONACPKAHHWIO PEeXHMa
OOIIT.

B nanbHeiieM He0OX0UMO OPTaHN30BATh TIOCTOSTHHBIA MOHUTOPHHT MECTOHAXOKICHUN
HCKOMAEMBbIX T03BOHOYHBIX C TPUBJIEYEHHEM I'€0JI0I0B, APXEO0JIOr0B 1 NaJIeOHTONOroB. Takoi
MOHHUTOPHUHT [IO3BOJINII OBI CJICANTD 32 COCTOSHUEM MaMSATHUKA 1 IIPEKPATHTh €r0 JIalIbHEiIIee
pasrpabnenue.

Puc. 4. YrouHeHHbIH 11aH 1. MaxHeBCKas JaeasHast
(O.U. Kane6ekas, M.U. Kapunkuna; aryct 2011 r.)

Pesynbrarsl HccneJOBaHNN OTIIOKEHUH Teniepbl MaxHeBcKas JieHas IPEACTaBICHbI B
HacTosmeM cOopHuke B cTaThix O.B. Uypunosa, T.B. ®aneesoii, [1.A. Kocunnesa u ap.

CIIMCOK JIMTEPATYPBI

1. Buusnenos E.II. Tlemepubie apxeonoruueckue 1 JaHAMA(THBIC MAMATHUKY FOKHOH U
LICHTPAJILHON YaCTH IPUropoia AJIEKCaHIPOBCKa. AJIEKCaHAPOBCK, 1967.
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'Ecmecmeennonayunvii uncmumym IepmcKozo 20cy0apcmeeniozo Hayuonaibiozo
UCC1e006aMeNbCKO20 YHUGEPCUMEmA
‘Hucmumym skonozuu pacmenuii u ycugommuvix YpO PAH
‘Topuwtit uncmumym YpO PAH
‘Vpanvcras zocyoapcmeennan cenvckoxozaiicmeennan aKademus

PE3YJIBTATBI UCCJIEJOBAHUI 300T EHHBIX OT.JIp)KEI-!PIﬁ HNEIEPHI
MAXHEBCKASA JIEAAHASA (ITEPMCKHUHU KPAN)

'"T.V. Fadeeva, *P.A . Kosintsev, ‘0.1. Kadebskaya, ‘E.G. Maksimova

'Natural Sciences Institute of Perm State University
*Institute of plant and anymals ecology of Ural Branch Russian Academy of Sciences
’Mining institute of Ural Branch of Russian Academy of Sciences
‘Ural State Agricultural Academy

RESULTS OF RESEARCH OF ZOOGENE DEPOSITS OF
MAKHNEVSKAYA ICECAVE (PERM REGION)

Summary
The article ¢ontaing data of the taphonomy and faunistic analysis of the bone rests from ¢ave deposits. For the fir§t time
in territory of Perm Region bones Sylvaemus flavicollis and Crocidura sp. are found out. The Comparative analysis of the
Sizes of bear's Cheek tooth has sShown dbsence in the investigated material of Ursus thibetanus rests.

HccnenoBanue 300reHHBIX OTIOKEHUH nemmepsl MaxHeBcKast Je/stHast (Ha3BaHHE MEIIephl
—110 onrcanmio [ A. Makcumosnua [ 10]) Hagarocs rmociie ormyOIMKoBaHus psijia crarei [§, 22,
23], B KOTOPBIX COOOINAIOCH O CEHCAMOHHBIX HAXOAKaX MCKOMAeMbIX KOCTeW aukoOpasa
Bunorpanosa (Hystrix vinogradovi) u rumanaiickoro mensens (Ursus thibetanus). Koctabie
Marepuansl u3 nemiepbl 0butn nepenansl [.D. Bapeimaukoy (3UH PAH) corpynHukamu
«Hopnsect» (Cankt-IlerepOypr), 3aHUMAIONIMXCST KOMMEPYECKUMH PAacKOIKaMu Trermep. B
VHCTUTYT SKOJIOTMH PACTeHUH M JKMBOTHBIX MaTepuall IOCTYIHJI B COCTaBE KOJIEKIMH
kxpaesena E.I1. bimsnenosa (1. Anekcanaposck, IlepMckuii kpaif). Cpean mperocTaBIeHHBIX
KOCTHBIX OCTATKOB aBTOPBI ITyOJIMKALMH, KPOME yrKe epEUNCICHHbIX IUK000pa3a 1 MeBes,
onpenenwian koctu Bonka (Canis lupus), nemepHoro abBa (Panthera spelaea), MmamoHTa
(Mammuthus primigenius), nomanmu (Equus ferus), 0uzona (Bison priscus), 01aropogHoro
oneust (Cervus elaphus), nocs ((Alces alces). Jns tepputopuu Ypana, rie B
aJICOTEPUOJIOTMYECKOM OTHOIICHUH HUCCIIE0BaHbl MHOTHE TIEIEPbl U ONPEeIeHbI 10 BUia
JECATKH ThICSY KOCTHBIX OCTAaTKOB U3 IO3JHEILICHCTOLEHOBBIX U TOJIOLEHOBBIX OTJIOKCHHIH,
JTAHHBIE PEe3yNbTaThl ObLIH MoTydeHs! Brepsble. [To muenuto I.®. bapreimankoa [23] Takne
KOCTHBIE CKOIUIGHHsS TUIHMYHBI Ui EBpONbI B KOHIIE CPEIHEro IUICHCTOLleHa — Havaie
IO3/IHETO IUIeHCTOIeHA.

Hauunas ¢ 2003 rozma Obuti B3sThI IPOOBI TpyHTa ¢ 10 Y4aCTKOB JaibHEro (KTEIIoro)
rpota nemnieps! (puc. 1). To caMblif KOHSUHBIH y9aCTOK HELIepsl, pe3KHi CITyCK B KOTOPBIi
HUJET U3 OCHOBHOTO Kopuaopa. Kopunop nepen cinyckom, o nanisiM [T A. Makcumosuua [10]
n o apxuBHbIM 3anucsM E.I1. bamsnernosa (apxuBHeIi oten . Anexkcanaposcka, AAO ¢ 96),
OBLI IOKPHIT paHee JIbA0M. B Teduenne 6 et Halmx HaOJroAeHNH 32 COCTOSTHUEM 3TOH Melephl
(2003,2004,2005,2007,2010,2011), koOTOpbIE IPOU3BOIUIUCH B ABI'yCTE-CEHTAOPE, OCTATKH
IbJIa B KOpUIope oOHapykeHbl TonbKo B KoHIe aBrycra 2011 r. Co cTopoHsl Kopuaopa o
HAIPABICHUIO K IPOTY GUKCUPYETCsl HEOOIBIIOH HAKIOH. [ pYHT 110 Bcel OTKPBITOM ILTONAIN
IpoTa IEpeMelIaH B pe3yibTare OpakoHbEpCKHX packonok (yuactku 3-9), KoTopble
IIPOAOJDKAIOTCS ¥ IO HacTosee BpeMs. [IpernonokuTeaIbHO MHTAKTHbIE OTIOKEHUS
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oOHapykeHbI Ha ydacTkax 1,2 u 10.

K HacTosiieMy BpeMeHHU AJIs KOCTEH U3 MCCIeyeMOil Mmemepsl MOIydeHbl CIEAYIOUIIe
paauoyTIIepOIHbIE JTaTHPOBKH:
1)  TpyOUaThie KOCTH MEITKUX MIICKOITMTAIOIINX U3 OTIOXKEHUH ydacTka 5 — 6 121 + 127 1.
(MOMDBXK-1390);
2)  ¢parMeHTH KOCTEH KPYITHBIX MIICKOTIMTAIOIINX U3 OTI0KeHHH ydacTka 5 —30 901 + 675
1.H. (UDMDBDXK-1391);
3)  HWXKHSISI YEIOCTh BOASHOM mojieBkr — 36 480 (+350, -310) i1.1H. (GrA-35460);
4)  3y6 nqukobOpaza—41800 (+600,-500) 1.1 (GrA-35461);
5)  pesen aukobpaza->27 500 1.H. (AA-90664)

%*09‘

Puc. 1. Cxema netiepsl MaxueBckas JezsHast (csemka O.1. Kanebcekoid,
M.U. Kapurkunoii; 2011) ¢ 0603Ha4eHHEM yJacTKOB B3STHS TPYHTA

CpaBHHTEJIbHBII AHAJIN3 KOHIEHTPAIUN H COCTaBa
OPraHHYeCKHX OCTATKOB B OTJIO;KEHHAX PAa3HBIX YacTell JajIbHero rpora
[Toapo6HbIii aHanNU3 OLEHKH KOHIEHTPAIlUU OPTraHUUYeCKUX OCTATKOB MPOBEIEH TOJIBKO
JUTS TpeX y4acTkoB rpoTa—8§, 9, 10 (Tadm. 1). Ot6op npob B koHIIe manbHero TpoTa (Ne 8, 9)
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MPOU3BOUIICS U3 Y3KOTO OTPOCTKA, TPYHT B KOTOPOM, IO COOOIIECHHUSM MECTHBIX JKHTEICH,
ObLI CMelIaH IPY KOMMepuecKuX packorkax pupmel «Hopasect». B Hayase rpora oTIoKeHUs
OBLITH B3ATHI Ha TIOIIA M TPUOIU3UTENBHO B | KBaJPaTHBIN METP 110/ KAMCHHBIM MacCHBOM B
2,1 M OT JMHHUH CITycKa B I'POT ¢ JieBoi cTopoHbl. OTOOp mpob ¢ sToro ydactka (Ne 10)
M3BIMAJICS TTOPIIFSIMU 10 8 TUTPOB ¢ IryomH 10 10 M (06pasmst 1, 1+), ¢ 10 10 20 cm (06pa3mbt
2, 2+), 5 nmutpoB ObLIO B3aTO Ha TiryouHe 20-35 cMm (oOpasen 3). Takoil qpoOHEII XapakTep
orOopa 1mpob 00yCIOBICH BBICOKOI ChIMYyYeCThIO TPYHTA C LEJIBI0 MUHUMH3UPOBATh PHCKU
HepeMeNIMBaHus MaTepuaia. TH OTIIOKEHUS HAXOAMINCH 11071 KAMEHHBIM MacCHBOM U HAMHU
ObUIO TIPEAIIONOKEHO, YTO IOpojAa He MOJBEprajgach ICHCTBUIO HCKYCCTBEHHOTO
MepeMEIIBAHNS.

Tabmuma 1

Macca (T) 0CTaTKOB KUBOTHEIX (0€3 3y0O0B, UepETIOB M HIDKHHUX YEIFOCTell)
B oOpasnax 8-10 moposs! u3 1. MaxHeBcKas JiesHast

8 (o5 9 (omaan 10(1— |10(1+- |10(2- 102+- |103-

Hazpanne o Oocj(y)l;c) or ooc:o;() riyOuHa | niyOuHa | niyOuHa nyOuHa yOuHa
P P 0-10cm) | 0-10em) | 1020 em) | 10-20 cm) | 20-35 cm)

Ko 3793,5
MOCTKpaHUyMa a7 4}5 1 47152 546,6 238,0 4223 148.4 115,4
KPYIHBIX ’ (35,5) (68.,3) (29.8) (52.,8) (18,6) (23,1)

JI TIOPOJIBI)
MJICKOITHTAIOIINX
Koctn
MOCTKPaHUYMa 36,2 42,1
MONKHX 14,9 (0,3) | 25,5(0,2) 4.5) 5.3) 39,8(4,9) |422(53) |229(4.,6)
MIICKOITHTAIOIINX
Kocru am¢pubuii 6,0 (0,1) 10,8 (0,1) [2,6(0,3) |4,6(0,5) |5,1(0,6) 7,5(0,9) 2,5(0,5)
OKCKpEMEHTS! . equHNYHbl | eauHMuHbl | 1,6 (0,2) 0.3 CIMHUYHBl | CAMHUYHBI | CJMHUYHBI
JICTYYHX MbIIIeit (0,04)
Obrem obpasia | 49 133 8 8 8 8 5
TIOPOJIBI B JINTpax

O4eBUIHO, YTO YACTh KOCTEU KPYITHBIX MIICKOIUTAIOIIUX U3 Y3KOTO OTPOCTKA (ydacTku  8-9)
OblIa U3bsITA B pe3yibTaTe OPaKOHBEPCKUX PACKOIIOK U3 3TOH IMOPOJIbI U JAHHBIE O MACCOBOM
KOJIMYECTBE ITUX KOCTEH PUBEAEHBI B Ta0J. | TONBKO B KauecTBe (haKTHYECKOI0 Marepuaa.
OcTtanpHBIE MAacCOBBIE 3HAYEHUS] BCEX BBHIOPAHHBIX BUANMBIX OPTAaHMYECKHX OCTATKOB
TIPUTO/IHBI JUIS CPAaBHEHMSI.

B navane BXomoBO# IIIOMAAKN B TPOT KOINIECTBO KOCTEH MENIKHMX MIICKONUTAIONIINX B
cpenHeM B 20 pa3 MpeBBIIAET TAKOBOE B KOHIIE I'POTA, Takas )K€ CUTYalUs M C KOCTIMHU
am(uOuii — B aIbHEM OTPOCTKE TPOTA UX B CPEJHEM B IISITh pa3 MeHble. CpaBHUTEIBHO
MHOT'O 9KCKPEMEHTOB JICTy4YHX MbIIIeH Ha niryoune 10 10 cM BO BXOOBOM 4acTu rpoTa U B
SIIMHUYHBIX KOJIMYECTBAX OHU OOHAPYKEHBI B 00s1ee INTyOOKHX CIIOSX U B KOHIIE IPOTa.

Ilo xommuecTBy 3y0OB TpBI3yHOB (Tabm. 2) Bce pPacCMOTPEHHBIE yYacTKU JEISATCS B
Cpe/IHeM Ha IBA TUIIA: B IepBOM — Ha | uTp mopos! ot 24 10 95 3y6oB (yuactku 1,4, 6,7, 10
(1, 14+) — mopozna ¢ MOBEPXHOCTH BXOOBOI 4acTH IpoTa); BO BTOPOM — oT 9 10 16 3y00B
(yuactku 2, 10 (2, 2+, 3) — mopozia BXOIOBO# 4acTu rpoTa, ¢ nryounsl 6osee 10 cM, ydacTku 3,
5, 8, 9 — nopoza ¢ MOBEPXHOCTH II0JIa TPOTA BO BTOPOH INOJOBHHE IIOCIE CYXKEHUS U W3
JIaJIbHET0 OTPOCTKA).
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Tabiuua 2

KonuenTpauus 3y00B 1 yenarocTel mpeacTaBUTeNel OTPsIIOB IPHI3yHOB, HACEKOMOSTHBIX,
PYKOKPBUIBIX, 3alIIe00pa3HbIX
U ceMeiicTBa Me/IBeXKbUX B OTIMKeHMsAX ydacTkoB (1-10) m. MaxHeBckas jesHast

Bux

10
¢))

10
(1+)

10
@)

10
2

10
(€)

O0beM
MOPOJIbI B
JUTpax

47,5

10

49

17,5

137

12

15

49,5

133

8

8

8

8

Rodentia
(KoM4ecTBO
3y0oB Ha |
JIATP TOPOJIBI)

47

10

11

77

14

59

95

16

11

42

24

16

12

Insectivora
(KoI4ecTBO
YeIIoCTe Ha
1 matp
TIOPOJIBI)

<1

<1

<1

<1

<1

Chiroptera
(KoIHI4IecTBO
YeI0CTeH Ha
1 autp
HIOPOJIBI)

<1

<1

<1

<1

<1

<1

Lagomorpha
(KOJTMYECTBO
3y0oB Ha |
JIMTP TOPOJIBI)

Ursidae sad
(KoyIM4ecTBO
3y0OoB Ha 5
JIUTPOB
TIOPOJIBI)

Ursidae ad
(KomIIecTBO
3y00B Ha 5
JHUTPOB
MIOPOJIbI)
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Takasi ke KapTHHA W TI0 YEIFOCTSIM HACEKOMOSIHBIX MIICKOIHTAIONMX — OT 3 110 8
YeNoCcTeil 0OHAPY)KEHO Ha JIUTP MOPOJbl B OTIIOKEHUSAX yYaCTKOB 1-ro THUIA M €AMHUYHBIC
YEJTFOCTH BCTPEYAIOTCS B OTIIOKEHHSX YIACTKOB 2-TO THMA. UTO KacaeTcs YeMoCTed JeTyInX
MBIILIEH, TO 3/1€Ch HET SIBHOTO BBIJIEJICHHS ONPEIEICHHbIX THIIOB YYaCTKOB, B MOABIISIOIEM
OOJIBIIMHCTBE OTIIOKCHUIT OHU OTMEUYCHBI KaK CAMHUYHBIC M TOJIBKO B BEpXHHX ci10sX 10-ro
y4acTKa MX KOJIMYECTBO JIOCTUIAET 10 4 eIMHHUILL.

3y0bl 3aiiie00pa3HbIX 0OHAPYKEHBI TOJIBKO B OTBAJIAX JAIBHEr0 OTPOCTKA (MHUILYXH) U B
BepxHeM cioe 10 yuactka (3adw). Kak u B citydae ¢ KOCTAMH IOCTKPAHHAIBHOIO CKEJIEeTa,
HEH3BECTHO, CKOJILKO 3y0OB KPYMHBIX MIJICKONUTAIOMIUX OBLIO M3BATO B XOJE MPOBEICHUS
OpaKkoOHBEPCKUX PACKOIOK. TeM He MEHee MbI IIPUBOIMM JIAHHBIC 110 BCE y4acTKaM, B TOM
YHCIIE U B KOTOPBIX OBLIN HCCIIEJOBAHbI MOJIOYHBIE 3yObl Me/iBeIel (BPSII JIM B KOMMEPYECKHX
packormkax 3T 3yObl ObUTH BBIOpaHBI W3 omiokeHui). CyIas 1Mo NaHHBIM W3 TaOIUIBI
HCCJIEZI0BAHHBIC YYACTKH MO KOJIMYECTBY ME/IBEKbHX 3y00OB U3 OTIIOKEHHH, IPAKTHYECKU HE
OTJINYAIOTCS.

YToI1 NOHMKEHUs KOPUIOPHOTO T10J1a HAIIPaBIICH B CTOPOHY TPOTA, U JISISTHON ITOKPOB IO
JIMTEPaTyPHBIM JaHHBIM IIPUCYTCTBOBAJ B YaCTH KOpUI0pa. O4EBHUIHO, YTO KOCTHBIC OCTATKU
MEJIKHX MJICKOITHUTAIONIMX MOIIM BOJHBIMH IOTOKAMHU HEPEMEIIAThCsl OT BXOIOBOW 4acTu
IpoTa BO BHYTPEHHIOK YacTh — [OJTOMY HauOOIbIas MX KOHLEHTpaIMs HaOromaercs B
IIepPBOIl MOJOBHHE I'POTa O IPABOro IIOBOPOTA B €r0 BTOPYIO IOJOBHMHY. JleTyune Mblmm
HCIIOJIB30BAIM I'POT 3UMOM, B BEPXHEM CJIOE MPEANOIOKHUTEIBHO MHTAKTHBIX OTIOXKECHUH
MIEPBOiT TIOJIOBHHBI IPOTA KOJIMYECTBO UX IKCKPEMEHTOB CPABHUTEIILHO BBICOKOE - 3TO MOJKET
OBITH CBSI3aHO KaK C OOJbIICH MJIOTHOCTHIO 3UMYIOLIMX 3BEPHKOB B MEPHO] 00pa30BaHUs
BEPXHUX OTJIOKECHHUH (10 CPABHEHHUIO C TAKUM TIEPUOIOM 00pa30BaHMs HIKHHUX OTIOKCHHH),
TaK U ¢ UX 00Jiee BHICOKON COXPAHHOCTHIO (B 00Jiee «IPEBHUX» OTIOKEHUSIX IKCKPEMEHThI
paspyuiensl). Koctn amubuii monagain B rpoT, BOSMOXKHO, TAKUM K€ ITYyTEM, KaK U KOCTH
MEJIKMX MJICKOITUTAIOIIHMX, HO, CKOPEEe BCEro, IPOT UCIIOJIb30BAJICSH B KaUeCTBE BPEMEHHOIO
yOexHUIa YETBEPOHOTMMH XUII[HUKAMH, B PAIlMOHE KOTOPBIX MPHCYTCTBOBaIN aMbubun (B
rpoTe OOHAapyKeHbl KOCTHBIE OCTaTKM Oapcyka). Ilemepa ucronb3oBasiach MEIBEISMH,
BEPOSITHO, B IEPUOJ CIISTYKH, CY/Is TI0 MHOYKECTBY MOJIOYHBIX 3yOOB.

CoXxpaHHOCTDH KOCTei U IBETOBbIE XapAKTePUCTUKHI

CoXpaHHOCTb KOCTEH MEJKHMX MIJICKOIMTAIOWINX MCCIEA0BANIach 110 4Yepernam Hu
HWDKHUM YeTIoCTsIM (Tad. 3).

Koctn mocTkpaHManbHOTO CKeJleTa MeNKOpa3MEepHOH TpyINIbsl MO BHIAM HE
T hepeHIUPOBAINCH, CIICIUATBHOIO HCCICAOBAHUA X COXPAHHOCTH HE HPOBOAMIIOCE.
MOXHO TONBKO OTMETHTh, YTO Tpeobdnamaromias 4acTh AITUX KOCTEH WMeEeT IOJIHYIO
COXpaHHOCTh. boJiblas yacTh KpaHUAIBHBIX (PArMEHTOB NpeacTaBuTeNeit ponoB Microtus,
Clethrionomys, Tpubpl Lemmini, orpsnoB InSectivora u Chiroptera mnpezacraBicHa
BEPXHEYEIIOCTHON, HEOHOH M CKYJIOBBIMH KOCTSIMHM, IieJIble 4Yepena He oOHapykeHbl. UTo
KacaeTcsl HIKHUX YEJIIOCTEH — TO, KaK BUIHO U3 TaOIHLbI, TOAABIISIONIEE OOJIBIIMHCTBO U3
MIPUHA/IEKAIINX MHOTOUHCIICHHBIM BU/IaM TPBI3yHOB, OOHAPYKEHHBIX B OTIOXKEHHAX 9-Tr0 U
10-ro (Bepx) y4acTKOB, HMEIOT Pa3HOM CTEMEHH COXPAHHOCTH BOCXOMSIIYIO BeTBb. MHOM
Ppe3yNIbTaT sl HIDKHAX YeTIOCTeH STHX IPHI3YHOB B OTIIOKEHUSX yJacTKa § — 371ech OobIiast
4acTh MaTrepuasa ¢ MOJHOCThIO Pa3pyLICHHON BepXHEH BeTBbI0. MOXKHO TPEATNONI0KHUTb, YTO
UCCIIEN0BaHHBIH 00BbEM TOpPOABI ydyacTKa § ObUI TOABEp)KEH Oojee HHTEHCHBHOMY
MEXaHUYECKOMY BO3ICHCTBHIO IpH OpPAaKOHBEPCKUX packonmkax. HukHue denrocTu
PYKOKPBUIBIX B 3TOM 00BEMe MOpOABI TAaKkKe ITOBPEXKICHBI OOJbINE, YeM B OTIOXKECHHUSIX
yuactkoB 9 u 10 (Bepx). Cpeau uennocTeli HACEKOMOSIIHBIX B OTIIOKEHHUSIX y4acTKoB 8, 9 u 10
(Bepx) mpeodIaIatoT HEIbIe U yCIOBHO Ielnbie (0e3 1-2 oTpocTkoB). OMHAKO B HIYKHUX 9aCTIX
yuactka 10 HOBPEKAEHHBIX YEIIFOCTEH 1 PYKOKPBUIBIX U HACEKOMOSITHBIX OOJIbIIIE, @ UeITFoCTeH
IPBI3YHOB, 4TOOBI 3a(h)UKCUPOBATH COOTHOILICHUE MEXK/Iy TUIIAMU COXPAHHOCTH, MJIO.

[To manubM P. Andrews [21], BBICOKHI MPOIEHT COAEPKaHUSI HIKHUX UYEIIOCTEH ¢
COXpaHUBIICHCS B Pa3IMYHONW CTENEHH BOCXOIMIICH BETBHIO XapaKTEpeH I IMOTafoK
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KPYIIHBIX M CPEIIHUX COB.
Ha HmxHEX 4enmocTsx 0ypo3y0ok (18% obuiero konuyecTsa) 3aMKCHPOBAHBI OTBEPCTHUS
Ha Tenle Bocxojseil BeTBu (puc. 2). P. AndrewS Takue oTBepcTHsI OTMEYal Ha HYDKHHX
YeTCTAX Oypo3yOOK M3 MOrajok OOBIKHOBCHHOH HESICHITH. Y4YHTBHIBas CPaBHUTEIBHO
OOJIbIIIOE KOJMMYECTBO HMKHUX YENIOCTCH 3eMIICPOEK B OTIOKECHUSX IICIIEpbI, BIIOJIHE
BEPOSITHO, YTO TU JKUBOTHBIE MOIJIM OBITh M B COCTaBE KOPMOBBIX 3aI1ACOB MEJIKHUX KYHbHX-
OTBEPCTHS Ha BOCXOSIIIMX BETBSIX YSIIIOCTEH, BO3MOXKHO, SIBIISTIOTCSI CII€aMH KIIBIKOB.

Tabnuma 3

CoXpaHHOCTB YEPENOB M HIKHUX YSIIOCTEH METKUX MIIEKOITUTAIONINX
U3 oToKeHul yyactkoB 8-10 . MaxHeBcKas JiesiHast

Otpsin (cemeiicTBO, TpHOA, pon) DieMeHT 8 9 (01 ?O) a 01_02 0) @ ()1.(_1, 5)

PY* 16 45 9 1 -
Microtus HY-BB 18 53 10 - 2
HY-uB 31 27 6 3 -
oY 8 28 25 - 1
Clethrionomys HY-BB 15 40 23 4 1
HY-uB 10 22 6 - -
(o8] 23 52 9 -
Lemmini gen. HY-BB 18 62 11 2 1
HY-uB 26 25 5 1 2
oY 2 - - - -
Arvicola HY-BB 1 7 - - -
HY-uB 4 2 - - -
oY - - - - -
Cricetus HY-BB 1 - - - -
HY-uB - - - - -
oY - - - - -
Dicrostonyx HY-BB - - - - -
’ HY-uB - - - - -
oY - - - - -
Sicista HY-BB - - - - -
HY-uB - 1 1 - -
oY 1 1 - - -
Muridae HY-BB - 2 - - -
HY-uB - 2 - 2 -
oY - - - - -
Sciurus HY-BB - - - - -
HY-uB - - - - -

oY - - - -
Hystrix HY-BB - - - - -
HY-uB - - - - -
oY 18 35 19 3 3
INSECTIVORA HY-BB 46 44 45 10 5
HY-uB 9 24 18 15 7
oY 14 32 13 2 7
CHIROPTERA HY-BB 23 41 23 1 -
HY-uB 31 41 25 21 6

oY - 1 -
LAGOMORPHA HY-BB - - - -
HY-uB - - - -

*@Y — ¢hparmenT yepena; HU-BB —HIKHSSA YETIOCTh C BOCXO/SIICH BETBHIO
(IOJTHAsE COXPAHHOCTD + YaCTUYHOE pa3pylieHue 1-2 OTPOCTKOB);
HUY-HB — HIKHSS YEIIIOCTh ¢ HUCXOSINIEH BETBbIO, 0€3 BOCXOAINEH BETBU
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Ocrarku 1IepcTd OOHApYKEHBI JIMIIb HA JBYX SK3EMIUIIpAaX HIKHHX YENIOCTeH W3
omioxeHuit 8-ro u 10-ro y4acTkoB: jiecHoro JeMMuHra (puc 3, 4) u cpeateii Oypo3yOku.

Ha ¢ororpadun 3 xopomo BHIHO, YTO KyTHKYJla M YaCTHYHO KOPKOBBIH CIIOH BOJOC
pa3pyILIeHbI MOJIHOCTHIO, HO XOPOIIO COXPAHWJICS CEpILEBUHHBIN CIIOH, BEpOsTHEE BCETO,
(occuTM3NpOBaHHBIN. DTa KapTHHA OYEHb CX0XKA CO CTPOCHUEM CEPILEBHHBI OCHOBAHUS
BOJIOC KpacHO-cepoii mosneBkH [ 18]. Kak n3BecTHO U3 cyneOHO-MeTUIIMHCKOM TuTeparypsl [1],
BOJIOCHI XpaHATCs B 3axopoHeHusx 100 u Gosee JeT, 4acTh U3 HUX COXPAHSET CBOIO CTPYKTYPY
MIOJIHOCTBIO, @ B OT/EJIBHBIX BOJIOCAX OOHAPYKUBAIOTCS TOJIBKO INIOTHO MTPUJIETAFOIINE APYT K
OpYry TOJOCTH M My3bIpbKM BO34yXa. HaxolIKum WMCKONaeMbIX KOCTHBIX OCTATKOB
MJICKOTIUTAIOIIUX C BOJIOCAHBIM IOKPOBOM MOTYT CBHJICTEIBCTBOBATh KAaK O HEIABHEM
MOTIaJaHUH B OTJIOXKEHHUS, TAaK U O HAXOXKJICHUH B Ta()OLICHO3E B TEUEHHE JIECATKOB, & MOJKET
OBITh, ¥ COTEH JIeT. B HaleM ciiydae OHH IPEJCTaBICHBI HE OPIraHMYSCKUM MaTepuajoM, a
(docdarom Kanmbuus (amaTUTOM), YTO OTPaKaeT HE MOJOIOW BO3pacT, a ONaronpusTHHIE
YCIIOBHS JUTS 3aMEILCHHS] MUHEPAIbHBIM BEIIIECTBOM.

Puc. 2. Hiwxnsist yentocTs Sorex isodon ¢ 0TBEPCTHEM Ha TeJe BOCXO/SIICH BETBH.
VYuactok 9, . MaxHeBcKas JeasHas

Puc 3. ®parment mpaBoii HikHE#H democtn Myopus $¢histi¢olor ¢ octarkamu mepeTu.
Vuactok 8, 1. MaxHeBcKasl JieastHast
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Puc 4. CtpykTypa 0CTEBBIX BOJIOC 3aMEIIEHHBIX allATUTOM Ha HCKOMIAEMOW HIDKHEH YeIIOCTH
Myopus schisticolor (COM Vega3 Tes¢an). Yuactok 8, 1. MaxHeBcKas JiesiHas

Bonbuias yacTh KOCTEH KpPYNMHBIX MIICKONHUTAIOIMX (parmenTupoBana. Cpean Bcex
OTIPEJIeNICHHBIX 10 BHAA M POJa OCTAaTKOB KPYITHOPAa3MEPHOW TPYIIIBI MIIEKOIUTAFOIIIX
peolaaloT KOCTH MezBelned. B cocraBe MeaBeXbUX CKEJICTHBIX 3I€MEHTOB (Tadin. 4)
OTHOCHTENIPHO LENBIMH OOHApy>KeHBI TOJNBKO KapHajdbHBIC, Tap3albHbIE KOCTH M KOCTH
¢ananr.

Tabnwuma 4
CocTaB 2IIeMEHTOB ckeneTa (KpoMe MO3BOHKOB U pebep)
Ursus sp. (1. MaxHeBcKast JIesTHast )
BBIOOPKH
DJIEMEHTHI CKeJleTa 10 10
5 6 8 9 (0- (10- | 1996
10) 20)
UYepen - Cranium 7 1 14 - 4 - -
Hwxwnsist wenrocts -Mandibula 2 - - 1 1 - -
3y0sI - Dentes 70 15 47 96 7 7 18
Iloxps3punas kocth -Hyoideum - - 1 - - - -
Jlonatka - Scapula 1 - - - - - -
[Ineqo - Humerus - - - - - - R
JlokteBas - Ulna - - 1 1 - - N
JlyueBas - Radius - 1 - - - -
Ta3 - Pelvis - - 1 - - - -
benpo - Femur - - _ 1 _ _ -
Bonpuras Gepuosas - Tibia - - - 1 - - -
Kosnennast yameuka -Patella - - 1 - - -
[IsictHas - Metacarpus 1 - - - - - 2
IlmrocueBas - Metatarsus - - 1 4 - - 1
Meramnoaun - Metapodium ind. - - 6 6 1 1 -
Koctu 3anscTbs M MpeAIIIOCHBI - 5 ) 2 15 3 i i
Carpale-tarsale
[Isitounas - Calcaneus 1 - - 1 - - R
Tapannas - Talus - - - - - - -
Cecamounbie -Sesamoideum - 1 - 4 1 - -
@aanra I - Phalangus I 5 - 8 9 - - -
@ananra II- Phalangus II 6 1 5 8 - - -
@ananra I1I- Phalangus 111 9 4 5 11 1 - _

78



Ha ¢parmenrax MHorux kocteit (puc. 5) 3adukcuposansl morpei3el. Ilo mmpune
PE3LOBOTO Cliefia — IPEIIOI0KUTEILHO OrPhI3kl AuKoOpasa. [lupuna pe3nos nukodpasa u3
OTJIOKEHUH TeIepsl: BEPXHUM pesel - 4,73 MM 1 HIKHUIM peselt - 4,53 mM (puc 6, 7).

ITo 1BETOBBIM XapaKTEpPUCTHKAM OOJBLIIMHCTBO KOCTEH MENKUX MIIEKONUTAIONIUX —
JKENTbIE, ¢ PAa3INYHOM MHTEHCHBHOCTBIO NAHHOTO IIBETA, C IOBEPXHOCTHBIMU UYECPHBIMHU,
KOPUYHEBBIMH IIATHAMH (TOYEUHBIMH, Pa3MBITIMH). YacTh KOCTel CMENTaHHOIO OKpaca — Ha
(oHE HKeNTOro BHAHBI TEMHO-cepble DIyOuHHBbIC msiTHAa (puc. 8). be3 mnpumenenus
ONTHYECKOTO YBEJIMYEHHUS ITU KOCTH BBIIEJISIOTCS TEMHOM okpackoii. Ha Mukpodororpadusx
YUYaCTKOB KOCT€H Takoro THIa XOpOILO 3aMETHO YACTUYHOE pa3pylIEHHE BEPXHEro CIIOs.
Takoe paspylleHHe BO3MOXKHO KaK CJeACTBHE (EpMEHTATUBHOIO JeHcTBUSA B
[HIIEBAPUTENBHOM TPAKTEe XHIIHUKOB, TU00 KaK Pe3y/IbTaT AIUTEIbHOIO HAX0XKICHUS KOCTH
o7l BO3zeiicTBUEM TPyHTOBBIX BoA. O mocneaHeM, Hapsay ¢ DIyOOKOW MeXaHHYeCcKOn
UMIpErHanyedl 4acTHI TpPyHTa Ha TEMHBIX Y4YacTKaX, CBHUJIETEIbCTBYET BbIABICHHOE
MHKPOAHAIN30M TIIyOOKO€ MPOHUKHOBEHHE OKCHJOB KPEMHMS M MAarHus, 3aMeLIaloIluX
KOCTHbIH MaTepuai. Ha puc. 9 Xopolo 3aMeTHO 3HaYUTENIbHOE 3arPsA3HEHNE IOBPEKAECHHOM
HOBEPXHOCTU KOCTH (MEKy KOCTHBIMU IUTACTUHKAMU BKIIIOYEHHS HOPOAbI). OUeBUIHO, UTO
IOpY HU3yYEHMU COCTaBa TAKUX KOCTEH cojepikaHHe XMMMYECKHX 3JIEeMEHTOB Oyner
CYMMUPOBAHHBIM M HE MOXET HCIOJIb30BAaThCS IPU CPABHUTEIBHOM aHAIH3e
HEOPraHM4eCcKHX KOMIIOHEHTOB KOCTH U BKJIFoUarolleil nopossl. B npesenax rpynmnsl kocTei
OZIHOTO BHJA BCTPEUAIOTCSI BCE TUIIBI MPOKPALIEHHOCTU. KOCTH KPYIHBIX MIECKONUTAIOMINX
PBIKHE C MEJIKHUMU YEPHBIMU IIATHAMH UJIH O€3 HUX.

Puc. 5. ®parMeHT KOCTH KPYITHOTO MJICKOIMMTAIOLIETO CO CIEJaMH MOTPbI30B Hystrix Sp.
Vuactok 5, m MaxHeBcKast ieassHast
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Puc. 6. ®parment HwKkHero pesua Hystrix §p. Yuactok 9, . MaxHeBcKkast jieisiHast
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Tabnuna 5

BuoBoii cocTaB M KOJMYECTBO MICYHBIX 3y0OB IpbI3yHOB (0Tpsi Rodentia)
B OTJIOKCHUSIX y4acTKoB 1-10, m. MaxHeBckas jeasHas

Bug

1

2

3

4

5

6

7

8

9

10
M

10
1+

10
@

10 | 10
(2 RNE))

Microtus
gregalis (ml)

1

2

1

2

1

Microtus
agrestis (M1)

19

25

19

16

28

10

Microtus
agrestis (M2)

46

15

24

67

29

36

69

11

Microtus ex
gr. agrestis-
arvalis (ml)

64

20

29

89

25

29

37

80

Microtus
oeconomus

(ml)

43

13

35

58

15

35

23

55

Microtus sp.

314

123

163

511

130

206

208

238

Arvicola
terrestris

39

24

126

13

20

43

57

Dicrostonyx
sp.

Lemmus
sibiricus (M3)

14

13

Mpyopus
schisticolor
M3)

53

13

39

42

28

49

21

58

Lemmini gen.

586

148

349

406

180

334

220

432

56

38

Clethrionomys
rufocanus

(ml)

155

24

105

66

41

109

32

57

25

10

Clethrionomys
ex gr. rutilus-
glareolus (ml)

31

12

24

58

26

30

Clethrionomys
sp.

861

21

145

544

441

253

554

309

137

56

42

Cricetus
cricetus

Sicista sp.

Apodemus
agrarius

Sylvaemus
sylvaticus

Sylvaemus
uralensis

Sylvaemus
Slavicollis

Muridae

Sciurus
vulgaris

Hystrix
brachyura

7**

1

6

5

2

- 1

Oomree
KOJIHYECTBO

2227

98

548

1351

1916

706

1429

818

1442

334

190

126

95 |73

* 3yObl HE ONPEJIeNICHBI /10 BUJ1a, HA XPaHEHHUH B JJaboparopuu ucropudeckoit sxonorun UOPuXX YpO PAH

** Ha XpaHeHUH B Jlaboparopun ucropuueckoii sxonorun UOPuX YpO PAH
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Tabmuma 6

BumoBoii cocTaB M KOJTMYECTBO YETIOCTEH (BEepXHHE/HIKHIE) HACCKOMOSTHBIX (OTPSIT
Insectivora) B otiioxenusix ydactkoB 1-10 . MaxHeBckas JiesiHast

10 [ 10 [10] 10 [ 10
Buz 12| 3 4 5 6 7 8 | 9

Ol @len| e
Erinaceus R _ B _ R _ B ~ _ _ o | R _
sp.
Talpa sp. 12 - - - - - 3/- 1/- 2/- 1/- 2/- | - - -
Sorex 34 3 14 16 12 43 | 611 | 44 | 2 |- | V- | U-
araneus
Sorex isodon_| 35 13 26 32 22 18/5 [ 28/11 | 12/9 | 6/2 [2/2] 2/2 | 3/1
Sorex 46 16| |25 34 17 133 [ 1915 [ 15010 | 52 |2 | 1= | 141
caecutiens
Sorex S| 2n ) - 2| 3]st - |29 (V) N O VAR N A I VA
minutus
Sorex | . 1 - - IEL7-7% [N I VAR S N N
minutissimus
Sorexsp. | 40 13 24 2 15 86 [14/16| 9~ | 7/ |2 |15/ | 7
Neomys R ~ B 1- B ~ ~ ~ ~ R B R ~
fodiens
Crocidura B ~ B ~ B ~ ~ n ~ U- |- . R
sp.
Obutee
kommuectso | 156/81 | 4/5 | 46/21 | 90/42 | 107/51 | 66/29 | 118/54 | 45/18 | 70/55 | 42/23 | 25/4 | 5/4 | 202 | 1212
JeJocrei

Tabmuna 7

Bu10Bo#i COCTAB U KOJIMYECTBO YENIOCTEH (BEPXHUE/HIDKHUE) PYKOKPBUIBIX (OTPsi]
Chiroptera) B oToxeHHsX ydacTkoB 1-10 . MaxHeBcKast JieisiHast

10 [ 10 ] 10 | 10 | 10
B 1 2| 3 4 5 6 7 8 9
" M 1aH| @ |eH|e)
Eptesicus | 18 -|18 6] 129 3] |10 45/12 [ 67/52 | 31/11 | 14/5 | 5/1 | 3/1 |53
Plecotus - - 2 6 - 4 CY1 N I VA R VA R IS VAN B VA
auritus L L
Mpyotis U1
dasycneme | | ;1,1 | L ps | Lus | e |01 g _ - _ |
Myotis sp. | 3 -2 5] 1 2] [3 5- | 7% VA VA VA
Chiroptera 5 -1 3 5 3 - 7/- - - 8/- - |2
Oobmee
KoamaectBo | 26/14 | - | 21/25 | 16/5 | 41/26 | 5/6 | 20/17 |52/13 | 82/52 | 31/11 | 16/5 | 15/2 | 5/1 | 6/6
YeIHCTei

Tabmuna 8

BuoBoii cocTaB U KOJIMYECTBO MICUHBIX 3y00B 3aiiieo0pasubix (oTpsa Lagomorpha) B
OTIIOXKEHUSIX y9acTKoB 1-10 1. MaxHeBcKkast JieasHast

10] 10 [10] 10 | 10
Bu 1 (23] 4 |5|6|7] 8109
s OAH A [EH]3)
Ochotona sp. - - - - 1 - - - 3 - - - - _
Lepus sp. - - |- - - -] - - - | 4 - - - -
Obnem 475(10(49 17,5137 [12[15[495(133| 8 | 8 |8 | 8 | 5
l'lOpO)]l)l,.l'l
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Tabmuma 9

KonmuectBo 3y6oB Ursus sp. B poOax rpyHTa ¢ y4actkoB 5-6, 8-10 n Bei6opku E.I1.
bruzuenosa (1996 1), m. MaxHeBckast aensHas

3yObI
BEIGOpIH MTOCTOSIHHBIC MOJIOYHBIC
L | C | Pl DI, | DC, | D3,
i e pl P4 | M1 | M2 |p4 | ml|m2|m3 Gl de | &3 D4 | d4
5 6|13 2 313 -1 2] 2 1 3 | 18| 13 3 9 | 2
6 311 - - - 1 -] - - 1 3 1 4 1| -
8 8|17 4 2|1 - |2 - 1 - 7 6 3 313
9 12121 7 1 - 2 |6 4 1 |16 | 28 | 4 6 | 6
10(0-10cm) | 1 | 1 - - - - -1 - - 2 1 - - |1
10 (10-20 3 ) ) ) ) o i ) 5 1 i o
cM)
10 (20-35 ] ) } ) 1 o i ) i | i |
cM)
10(0-20cm) | - | 1 2 - - - - - - - 1 5 - 1
1996 419 - 1 2 | -] 1 - 1 - - - - | -
Bcero 37125115 | 6 | 4 6 |10 6 | 6 |49 | 56 | 14 | 20 | 12
v =]
a S|

i

Puc. 7. ®parment Bepxuero pesna Hystrix §p. Yaactok 10 (0-10 cm), . MaxHeBckast Jie/siHast

Bu10B0ii cocTaB KOCTHBIX 0CTATKOB

Otpsg Rodentia Bowdich, 1821.

Cpenu KocTell MeJIKOpa3MepHON IPYIIIbl MIEKOMUTAIOINX, BEIOPAHHBIX M3 OTI0KESHHN
nemiepbl MaxHeBckasi JleisiHasi, OoJblIasi 4acTh NMPUHAIICKUT MPEACTABUTEISAM OTpsijia
IPBI3YHOB. BONBIIMHCTBO OOHAPYKEHHBIX 3yOOB TPbI3yHOB (Talll. 5) OTHOCHTCS K BHIAM,
KOTOpbIE MO Hanbosee 3acesieMbIM OHOTONAM XapaKTEPU3YIOTCSl KaK «JICCHBICY» — JICCHBIC
noneBku (Clethrionomys rufocanus, Clethrionomys rutilus, — Clethrionomys glareolus),
TemHas nioneBka (Microtus agrestis), necuoit iemmunr (Myopus schisticolor), Mbiu poia
Sylvaemus, o0bikHOBeHHas1 Oeka (Sciurus vulgaris).

B OmIOKEHHSX TpeX ydacTKoB OOHapy)keHa MbIIOBKa (Sicista $p.), A0 Bupa He
uaeHTUdUIMpoBaHa. 113 BHIOB, OOUTAIONINX HA yYacTKaX, HPHMBIKAIOIIMX K BOJOEMaM, B
OTJIOKCHHUSIX BCEX yYaCTKOB BBISBIICHBI [IOJICBKA-OKOHOMKA (Microtus oeconomus) v BOIsHAS
nonieBKa (Arvicola terrestris).
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cemericTBa Muridae u3 oTiokeHuil 1. MaxHEBCKas JeAsHas

OoHTOMETPUUYECKUE IPU3HAKK 3y00B IPEICTABUTEIICH

Ta6muma 10

Vyacrox Ne 3y6 Sylvaem.us Sylvu(fmus Sylv.aemfls Apode.mus Muridae
3yba uralensis sylvaticus flavicollis agrarius
1 | m2 ) ) ) ) L-1,125;
dex W -0,975
1 ml L-14 ) ) ) )
3 dex W -0,85
5 m2 L-1,075; } ) ) }
dex W —0,925
1 ml L-1,55; ) ) ) )
dex W -0,925
5 m2 L-1,025; . ) ) .
dex W -0,975
3 Ml ) . ) ) L-2,15;
dex W —1,325
5 4 Ml ) _ ) ) L-2,025;
dex W-—1,25
5 ml ) ) L-1,9; } }
dex W-1,15
6 M1 ) B L-2,125; ) B
dex W-1,25
7 M2 ) ) L-1,275; ) )
dex W-1,175
1 ml sin | - - L-13825 - -
w-12
. L-1,375;
] 2 m2 sin | - - W_1.175 - -
3 m3 sin | - - L=1,075; - -
W -0,95
4 ml ) ) L-1,95; . )
dex W 1,125
. L- 1,95
1 Ml sin | - - - Wo1.15 -
. L-1,25;
8 2 M2 sin | - - - W 1,075
. L-0,725;
3 M3 sin | - - - W 0725
1 ml sin | - - L-195; - -
W-12
. L-1,425;
2 m2 sin | - - W 1225 - -
. L-12;
3 m3sin | - - W11 - -
4 ml } } L-19; ) }
dex W-1,175
5 m2 ) ) L-1,35; ) )
9 dex W-1,175
6 m3 ) ) L-1,075; . )
dex W -0,975
7 ml ) L-1,675; ) ) )
dex W-—1,05
3 m2 ) L-12; ) ) )
dex W-1,15
9 m3 } L-0,85; ) ) }
dex W - 0,875
L-1,175;
10 m2dex | - - - - W - 1,025

83



U3 ycII0BHO «I10J1€BBIX» BUI0B 0OHAPYKEHbI OOBIKHOBEHHBIN XOMSK (Cricetus cricetus) n
nojeBast MbIb (Apodemus agrarius). BeISIBICHBI eAMHIYHbBIC 3y0Bl «TYHIPOBOTO» BHJA —
KONBITHOTO JieMMHHra (Dicrostonyx §p.) WM BHJA, YCIOBHYI OHOTONHYECKYIO
MIPUHAJUIEKHOCTE KOTOPOTO OMPEAEINUTh HEBO3MOXKHO, y3KOUepemHoW moneBku (Microtus
gregalis). Hy’HO OTMETHTb, 4TO JI0 CHX I1OP TOYHO HE YCTAHOBJICHO, B KAKOH IIEPUOJ BPEMEHH
9TH BHUIBl Hcue3aloT ¢ Ttepputopun Ilepmckoro Ilpemypanbs — B HCClIEIOBaHHBIX
MECTOHAXOXK/ICHHSIX OHHM (DHKCHPYIOTCS M B TIO3HETOJOLICHOBBIX OTIOKCHHUAX (Iemiepa
HeipoBateiii Kamenbp Ha p. Buinepa). Bornee Toro, eauHUYHBIE HAXOAKH Y3KOYEPEIHOU
MIOJIEBKH B OTJIOBAX M IIOTAJKaX B MPOIUIOM BeKe 3aMKCHPOBAaHEI B jHTeparype [12, 20].
[MpuHa11eKHOCTD YACTH TPETHHX BEPXHUX 3yOOB JIGMMUHIOB K «TYHAPOBOMY» BHY Lemmius
sibiricus BbI3bIBACT cOMHeHHs (cM. nanee). Cpenu 3y0OB B OTIIOKEHUSIX IIECTU yJacTKOB
oOHapy)XeH KpYIHBIH MpeACTaBUTeNIb OTpsina — aukobpas (Hystrix $p.). Ilo mHeHuro
I®.bapeimmaukoBa [22] ankoOpa3, OOHApY)KCHHBIH B memepe MaxHeBckas JensHasd,
npuHAUIeXKAT BULY Hystrix brachyura.B otnoxenusx ygactkos 1- 10 (1, 14) npeodnanator
3yObl BUIOB TpUObI Lemmini (MccinenoBaHue 3yOOB M HIYKHEUEIIOCTHBIX KOCTeH Lemmini
mokasano wuAeHTH(uKanuoo OonblIed 4YacTH KOCTHBIX OCTATKOB O3TOH TPYyNIBl Kak
NPUHAUICKABILNX JIECHOMY JIeMMUHTY Myopus schisticolor) n Clethrionomys rufocanus. B
HIDKHEX cJtosiX yaacTka 10 (2, 2+, 3) noMuHUpYIOT 3yOsI Microtus agrestis Vi IECHBIX MOJIEBOK
rpymnsl Clethrionomys ex gr. rutilus-glareolus.

20 kW WD: 1501 mm SEM HV: 20 kV WD: 16.19 mm VEGA3 TESCAN
View field: 826 ym Det: BSE 200 ym View field: 1.04 mm Det: SE 200 pm
SEM MAG: 734 x  Date{mJ/dly): 18/10/11 SEM MAG: 208 x  Date(m/dly): 1018/11

Puc. 8. cieBa — cTpyKTypa KOCTHOM ITOBEPXHOCTH HIKHEH uemoct Myopus schisticolor (okpac
KOCTH — CEpBbIC IISITHA HA JKEJITOM (POHE); CIpaBa — CTPYKTypa KOCTHON MOBEPXHOCTH HIXKHEH YEIIOCTH
Cricetus cricetus (y4acTok 8, 1. MaxHeBcKas Jie/isiHas1)

OtpsnInsectivora Bowdich, 1821.

B mcciieryeMbIX OTIIOKEHUSIX KOCTHBIE OCTATKU MPEACTABUTEINEH AToro oTpsaa (Tadi. 6)
[0 KOJMYECTBY 3aHHMAIOT BTOPOE MECTO M COCTAaBISIIOT B CpeiHeM okoio 25% Bcex
OOHapyKEHHBIX KOCTEH MeJIKMX MIiekonuraiomux. I[IpeobnanaoT kocTH paBHO3YOOM
Oypo3yoOku (Sorex isodon) wu cpenueit Oypo3yOku (Sorex caecutiens), BTOpoe MECTO IO
BCTPEYAEMOCTH 3aHMMaeT OOBIKHOBEHHass Oypo3yOka (Sorex araneus), OOHapy>KeHBI
€IMHUYHbBIC YeNOCTH Malioll Oypo3yOku (Sorex minutus), KpoiedHoit Oypo3yOku (Sorex
minutissimus) n KyTopsl (Neomys fodiens). B oTioxeHUsIX 0OHapyKEHBI YEITIOCTH KpOTa,
(Talpa $p.) n 3y0wl exa (Erinaceus $p.), 10 BuAa He uaeHTH(UIMPOBaHbI. Brepsbie aist
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teppuropun [lepmckoro [Ipexypanbs B ickommaeMoM BHJE OOHAPYKEHBI YSIIOCTH KPYITHON
6eno3yoku (Crocidura $p.), 3TOT pox He 3adUKCHPOBAH M B COCTaBe COBPEMEHHOI
TeprodayHsl pernoHa. Takoe jke 0OMIHE HACEKOMOSITHBIX B COCTaBE HCKOMAeMbIX (hayH ObIII0
00HapyKEHO B 300I€HHBIX OTIIOKEHUAX Onu3iexarieii nemeps! bonbiias Maxuesckas (rpot
Jleryunx mprmeit, na rmyoune 1,40-1,47 m; 1,50-1,55 m). OmnoxeHus Mo paanoyriIepogHon
natupoBke (3 628+86 ner, UOMDIK-1385), HallAeHHBIX B HHUX KOCTEH MEIKHX
MJICKONIUTAIOIINX, ObLIM 00pa3oBaHel B cyOOopeanbHOe Bpems. MOXHO IMPEAIONOKUTD,
YUHUTBIBasE TPYIHOIOCTYIIHOCTb I'POTA JUIsl XMIIHBIX HTHI], YTO 3E€MJIEPOMKM MONajamu B
OTJIO’KEHUSI M3 OCTaTKOB MHIIM KyHBHX, KOCTH KOTOPBIX TaKXe OOHapyeHbl B mopoae. He
HCKITFOUYEHO, YTO ¥ TAJTBHUH TPOT Terepsl MaxHeBcKast JieisiHast KyHBH TakoKe UCIIOIb30BAIN
KaK MECTO XpaHEHHUSI KOPMOBBIX 3a1acoB. Takoe cpaBHUTEIBHO OOJIBILIOE KOJINYECTBO KOCTEH
HACEKOMOSIZIHBIX, TPAKTHYCCKU OJMHAKOBOH CTEMEHHM COXPAHHOCTH, B OTJIOKCHHSIX IBYX
PSIOM  PACIIONIOKEHHBIX TIEIEep, CBUJICTEIBCTBYET O CYLIECTBOBAHMM MHOTOYHMCIICHHBIX
MOMYJISIUI BUIOB 9TOW TPYIIIBI Ha JIOKAIBHOW TeppuTopru. OUeBUAHO, YTO 3TH HOIYIISALHN
CYILIECTBOBAJIM B «TEIUIbIEY» IIEPUOABI, C MAaKCHMaJbHBIM pa3BUTHEM MHOTOSIPYCHBIX
HIMPOKOJIMCTBEHHBIX JIECOB, TaK KaK JUIsl BBICOKOM UHCICHHOCTH HAaCEKOMOSIHBIX
HEOOXOMMBI IOYBBI, OOraThle MEperHoeM U ¢ oOuiaueM Oecro3BoHOYHBIX. [Ipu cxoqHOM
COCTaBE MHOTOYHMCIICHHBIX BUIOB Oypo3yOOK CpaBHUBAEMbIC OTIIOKEHHUS OTIIMYAIOTCS O HX
JIOJICBOMY y4acThio. B oTioxkeHusax MaxHEBCKOH JeisHOH nemepsl JOMHHUPYIOT KOCTU
paBHO3y00#t Oypo3yOku u cpemneil Oypo3yOku, a B Bonbiioit MaxHueBckoil mpeobnamaror
KOCTH OOBIKHOBEHHOH Oypo3yOkw. Ha JaHHBI MOMEHT CIOXXHO ITO STHM JIAaHHBIM JIeJIaTh
BBIBOJIBI [10 IMHAMUKE OIIPE/ICJICHHBIX BU/IOB 36MJIEPOCK, YUUTHIBAs CMELIAHHOCTh MaTepHaa
B OOJTBIIIEH YaCTH NCCIIEJOBAaHHBIX OTIIOKEHU I MaxHEeBCKOH JIeSTHOM.

Otpsin Chiroptera Blumenbach, 1779.

Kak u B OompmmHCTBE y)ke M3ydeHHBIX oTnokeHunil remep Ilepmckoro IIpexypanss, B
MaxHeBCKOH JIeSIHOM cpe/i 0OHAPYKEHHBIX BUJIOB KOCTEH JIETy4uX MbIliel (Tabi. 7) pe3ko
peo0I1alaloT OCTaTKU CeBEPHOTO KOXKaHKa (Eptesicus nilssonii). Uepena n HIDKHHAE YETIOCTH
Oyporo yliaHa BCTPEYAIOTCs B OTIOKEHHUAX ropasio pexe. [I[puMepHO B TakoM HEOOJIBILIOM
KOJIMYECTBE B OTIIOKEHUSAX COACPIKATCS Yeperia U HIKHUE YCIIFOCTH MEJIKUX HOYHULL (Myotis
$p.). K coxasienuto, aGComOTHO BO BCEM TOM MarepHasie OTCYTCTBYIOT 3yObl M BHIOBOE
OIpe/ieNICHHEe He MPOBeeHO. 13 KPYIHBIX HOYHUIL BBISBIEHA NpynoBas HouHuua (Myotis
dasycneme). KocTy neTy4nx MbIIIeH B OTJIIOKEHHUSI B OCHOBHOM IIOIIAJIAIOT B PE3yJbTare
rudenu 3BepbKOB BO BpeMsi 3UMOBKH. KOHIIEHTpaIus 3MMYIOIINX 3BEPHKOB MOXET ObITh
Pa3NUYHON B Pa3HBIX YaCTSX IEIIEPhl — B OTIIOKECHUSIX MCCIIETOBAHHBIX YYACTKOB JOJIEBOE
ydacTue KocTel mpecTaBuTelNIel 3Toro oTpsia BecbMa HEOJHO3HAYHO — OT 2,9% 110 26,8%,
3aKOHOMEPHOCTEH B pacTIpeeTICHUH He yCTAHOBIIEHO.

Otpsin Lagomorpha Brandt, 1855.

Koctn 3aiinieo6pa3ubix (Tadi. 8) B OTIOKEHHSIX €AHHUYHBI X 0OHAPYKESHBI TOIBKO Ha TPEX
yuacTkax. [lo oOHapyXeHHBIM (parmMeHTam deperna (3asi) ¥ 3y0aM IHIIyX HEBO3MOXXHO
YCTaHOBUTb BUJIOBYO IPHHA/UIC)KHOCTb.

Otpsix Carnivora Bowdich, 1821.

IMopaBnsromiee OONBIIMHCTBO ONPEAETUMBIX KOCTHBIX OCTATKOB M3 OTJIOKEHHUH Melepbl
Maxuesckas JlexsHas npuHauiexxuT Bugam pona Ursus (ta6m.4, 9). Jlpyrum BugaM XHUITHBIX
MpUHAUIeKAT eNuHIYHbIe ocTatku. OOHapyxeHbI 3yOnl Oapcyka Meles §p. (2 M1, p2, 3 m1),
KyHHIBI wan cobomst MarteS Sp. (2C, 2 P4, P3, ¢, p3), Bomka Céni$ lupus (P4). Koctn
MOCTKPAHUAJIBHOTO CKEJIeTa OIPE/eNICHbl YaCTHYHO: B YMCIIC HICHTH(OULUPOBAHHBIX -
ISITOYHAst KOCTh 0apcyka, MeTanoauu U (ajaHru KyHbHX, acTparajl BOJIKA, JIOKTEBasi KOCTh
nierepHoro JjbBa (Panthera Spelaed), miuedyeBas kocts necua (Alopex lagopus).

Otpsg Artiodactyla Owen, 1848.

B ucciie1oBaHHBIX OTJIOKEHUSAX BBISIBIEHBI KOCTH M 3yObl OnaropogHoro oseHs Cervus
elaphus (pparMenT HUKHEH YSIIOCTH, TUICYeBasi, METAIIOHH, CECAMOUIHAsI KOCTh, M1, m2,
m3) u6u3onHa BiSon priscus (pparMeHTsI 3yOOB, METATIOAN ).
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Mopdomerpuuecknii aHAJU3 KOCTHBIX 0CTATKOB MpeAcTaBUTeJIeil
cemeiictBa Muridae, mpu6st Lemmini (omps0 Rodentia),
pooa Crocidura (ompso Insectivora) u pooa Ursus (ompsio Carnivora)

Cewmeiicteo Muridae Thomas, 1896.

B omiokeHMsSX KapCTOBBIX IOJIOCTEH W TOJICKAJIBHBIX IUIOMIAJI0OK HA TEPPUTOPUH
Iepmckoro [Mpemypanbsi mpeACTaBUTENN 3TOTO CEeMEHCTBA ObLTU OOHAPYKEHBI TOJIBKO B
yeTelpex MectoHaxokaeHmsx (Kamenp JlazapeBcknii, memepsr Bompimas MaxseBckas,
MaxneBckas-2 u MaxueBckas JlensHas), Tpu U3 KOTOPBIX HAXOZATCS B OJHOM CKaJbHOM
MaccuBe «MaxHeBckue reniepbl». Camasi MHOTOUMCIIEHHAs BbIOOpKa 3yOoB (31 emamHuIA)
MpeJCTaBUTEIeH ATOro cemeiicTBa IMpelCcTaBleHa B OTIOXKeHHAX MaxHeBckod JlensHoil.
BupoBas nnarHocTrka Ha BU3yaJIbHOM dTarle MPOBOAMIACE ITO TPEUTOKEHHON KOJIETaMHy 13
NBPuX VpO PAH [7] meronuke, B KOTOPOW aBTOPHI OTMEUAIOT HAWOOJBINYIO TOYHOCTH
OTIpeIeNICHNH HNCKOMAeMBIX OCTATKOB MBIIIEH 110 BTOPOMY BEPXHEMY U IIEPBOMY HIDKHEMY
MoJsipaM. bonbmiasi gacte 3y0OB W3 OTIOKEHHH Neliepbl COXpaHHJIach B YEJIOCTSX.
JuarnoctupoBano 4 Buga mbimeil (tabna. 10). CoBepHmIeHHO YETKO BBIAEISAETCS BTOPOH
BEpXHHH 3y0 0e3 mepeHeHapyKHOro Oyropka B XOPOIIO COXPAaHUBIIEHCS JEBOH YEITIOCTH
Apodemus agrarius (puc 9, E).

Puc. 9. Uckonaemsie 3yos Muridae: A —ml, m2 §in Sylvaemus flavicollis, yaactok 6; B —ml Sin
Sylvaemus flavicollis, y4aactok 9; C —ml dex Sylvaemus flavicollis, yaactok 9; D —ml dex Sylvaemus
sylvaticus, ydactok 9; E — M1, M2 §in Apodemus agrarius, ydactok 8. ITemepa MaxueBckas jies1HasL.

Bce mepBble HMKHEKOpPEHHbIE 3yObl MbILIEH ObLIM OTHECEHBI K poay Sylvaemus 1o
HQJIMYMIO XOPOIIO Pa3BUTOTO JOTOJIHHUTENIBLHOTO psifa OyropKOB M KPYIHOTO abopaibHOTO
Oyropka. YuuTbIBas HaJIM4YUE CPABHUTEIBHO KPYNHBIX YEJIOCTEH W pa3HOpa3MEpHbIX
9K3EMILIIPOB 3yOOB B 3TOH BBIOOpPKE, OBIIM NCIIONB30BaHBI KIACCH(PHUKAIIOHHBIE (DYHKITHH,
MI03BOJISIONINE OIPEACTUTh BUIOBYIO IPUHAJUICAKHOCTD JIECHBIX MbliLeH [9]. B pesynbrare o
3yOHBIM ITPOMEPaM OTIPEICIICHBI TPH BUJIA JICCHBIX MBIIIEH: Sylvaemus uralensis, S. sylvaticus
(puc.9,D)us. flavicollis (puc. 9, A,B,C).
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B IlepmckoMm kpae »xenToropias MBIIb ObLTa OOHapykeHa B KOHIE XX B B IOXKHBIX
paiionax (Kyenunckom m YaiikoBckom) [6] — B Oosiee CeBepHBIX pailoHaX Kpas OHAa He
UACHTUGUIMPOBATIACH B 0TiIOBaX. Cpeid HCKOMIAEMbIX OCTATKOB MEJIKMX MIICKOTIUTAIOIINX
3TOT BUJ Ha Tepputopuu Ilepmckoro Ipenypanbs oOHapyKeH BrepBble, NPUOIM3UTEIBHO B
360 KM CeBepO-BOCTOYHEE TPAHUIBI COBPEMEHHOro oOWTaHus Buia. [lo cremneHu
COXPAaHHOCTH YEJIOCTH ATOTO BMAA HWJICHTHYHBl TaKOBBIM JAPYTHX BHJOB MbIIICH U3
OTIOKeHUH MaxHEeBCKO#t JIesTHOM 1 BOJIIN3H paciolioKeHHOH neteps! bonbinas MaxHeBckas
(cy66opeaur; puc. 10). YuuTbIBasi, 4TO B OTIOKEHUAX Nemepbl MaxHeBCKas jie/isiHast KOCTHbIC
OCTaTK{ MJICKOITUTAIONIHMX MO PaJHOYyIIEPOAHBIM AaHHBIM OTHOCSTCS K PA3HBIM BPEMEHHBIM
[epuoJaM, BIIOJHE BO3MOXKHO IPEIIOIOKUTh OTHOCHTEIbHYIO JPEBHOCTb KOCTEH
JKEJITOrOPIIOH MBI, XOTs 3/1€Ch HY’)KHO HIMETh B BUJLY, YTO €IMHCTBEHHBIM KPUTEPUEM LIS
TIPEATIONIOKEHHST OTHECEHHSI KOCTEH JKeNITOTOPIION MBIIIH K IPEBHUM SIBIISIETCS TOT (aKT, 4TO
JaHHbIH BUJ HEe ObLI OOHApy)XeH paHee B COBPEMEHHBIX OTJIOBaX Ha TEPPUTOPHU CeBepa
Cpennero Ilpemypanbs, a Takke He ObuUT OTMEUeH B cOopax OYEHb MHOTOYHCIEHHOTO
IO3/IHETIIEHCTOLIEHOBOTO U TOJIOLIEHOBOIO UCKOIAeMOro MaTepuajia Mo TPbI3yHaM ¢ JaHHOU
tepputopun. Takoll KpuTepHid HE Beera ObIBACT BEPHBIM, OCOOCHHO IIPU MAJIOYHUCICHHOCTH
BHa. Ha maHHBI MOMEHT MBI MOYKEM TOJIEKO KOHCTaTUPOBATh HaXOIKH 3y0oB S. flavicollis B
CMCLIaHHBIX OTJIOKCHUSX Ieliepbl MaXHeBCKasi JiensHas U 3a)MKCHPOBATh €€ KaK CaMylo
CEeBEPO-BOCTOUHYIO TOUKY OOHAPYKEHHs 3TOT0 BUa Ha Tepputopun Bocrounoit EBporbl.

Puc. 10. nwxuue uemoctu: A, C — Sylvaemus sylvaticus, B — Sylvaemus uralensis
(1. Bospiuas MaxueBckas, rpot Jleryuux msieit, 1,50-1,55 m).
D — Sylvaemus flavicollis (yaactok 9, . MaxHeBcKas JeasHas ).

Apean OOBIKHOBEHHOH JIECHON MBIIIN IO COBPEMEHHBIM JAaHHBIM MPOXOJHUT TOpaszio
3anagnee (Llenrpanbhast, FOxxHast, 3ananHas EBporna), n Ha Ypase BCTpedaeTcs TOIbKO Majast
necHas Mblb [ 13]. Onnako, mo nanusiv H.B. bamenunotii [4] 98,7% Mplmei, OTIOBIEHHBIX B
Kumeprckom paiione Ilepmckoit obnacty, o ¢opmMe BEHEUHOTO 1IBa OTHECEHBI K BUAY S.
sylvaticus, 4to KacaeTcs Majoi JjecHoil Meimm (S. wuralensis), TO aBTOp JOIyCKaeT
IIPUCYTCTBHUE €€ B PETHOHE, HO B €€ UCCIICJOBAHUM 3TOT BUJI He ObL1 00HapyxeH. [IpucyrcrBue
000MX BUJIOB B HCCIIEYEMbIX CMELIAHHBIX OTJIOKCHHUAX Ieriepbl MaxHeBcKas JensHas
IOyOIUPYIOT U IaHHBIE 110 BUAOBOH HACHTU(UKALNK B MTPEANONIOKUTEILHO CyO00peanbHbIX
oTIoXKeHusIX neniepbl bonbias MaxueBckas Ha ryoune 1,50-1,55 m (Tabm. 11).
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Tabmuna 11

OnoHTOMETpHYECKHE TIPU3HAKK 3y0OB NpeacraButesnei cemeiictsa Muridae
13 OTIOXKeHUH 1. bonbimas Maxuesckas (mybuna 1,50-1,55 m)

Oopazenr | Nesyba 3y0 Sylvaemus uralensis Sylvaemus sylvaticus
3,5 mutpa 1 Milsin - L-1,75;W-1,15
TOPOJIBI 2 M2 sin - L-1225W-1,15
3 M3 sin - L-0,925;,W-09
5,5 nmutpa 1 ml sin - L-1,725; W —-1,1
TOPOJIBI 2 m?2 sin - L-1,225;W—-1,05
3 m3 sin - L-0,975; W -0,9
4 ml sin L-1,6W-1,0 -
5 m?2 sin L-1,125;W-1,0 -
6 ml dex - L-1,75;W-1,1
7 m?2 dex - L-125W-1,05
8 m3 dex - L-0,975;W-0,9
9 M1 dex - L-1,75; W — 1,175
10 M2 dex - L-125;W-1,15
11 M3 dex - L-09;,W-09

Tpuba Lemmini Gray, 1825.

3y0b1 BHI0B TprObI Lemmini B oAaBistonieM OONbIINHCTBE PEICTABICHBI OTACIBHO OT
yesocTell. Bunosas naeHTudukanys Obuia MPOBEACHA 0 Pa3MEPHBIM XapaKTEPUCTHKAM
JKEBATEIIHHOMN MOBEPXHOCTH U MX COOTHOIICHHH TPEThHUX BEPXHEKOPEHHBIX 3y00B (METOIHMKA
CmupHOBa 1 11p., 1997). BMmecte ¢ TeM ObLIM OIpeiesieHbl Bce PparMeHThl HIKHHX YETI0CTeH
0e3 3y0OB, IPUHAJICIKABIINE JEMMUHTAM 0 Py HIPU3HAKOB (TIOJIOKEHUE POCTPAIBEHOTO
KOHIIa HUCXOJSIIEr0 MacCeTepHOro rpeOHs U MoAOOPOIOYHOTO OTBEPCTHS, IIyOHHA SIMKU
KPCIUICHUS] BHYTPCHHEH MOPIMH BHCOYHON MBIMIIBI, CTPOCHUE COYJICHOBHOTO OTPOCTKA U
T.4.). Jns BumoBoit uiaeHTH(UKaMKU (HParMEHTOB HMIKHUX YETIOCTEH JIEMMHHIOB ObLI
HCTIONIF30BaH MPU3HAK MOJIOKEHUS alIbBEOISIPHOTO Oyrpa pesna [5]. Kak n3BecTHo, y TeCHBIX
JIeMMHMHIOB Myopus schisticolor KoHel pes3la PacrojoXkeH Ha YpPOBHE KOHLA aJbBEOJIbI
BTOPOTO HIKHEKOPEHHOTO 3y0a, a y HaCTOSIINX JISMMHHTOB Lemmus sibiricus — TOXOTUT 10
Cepe/IHBI TPETHEro HIKHEKOPEeHHOTo 3y0a (puc. 11).

Puc. 11. Huwknss genmtocts: A — Myopus schisticolor (Topro3aBoackuii p-H, [lepmckuii kpaid,

komektop C.C. BockpeceHckux, u3 TMYHOM Koyutekiuu K.0.H. B.B. [lemunosa);

B — Lemmus sibiricus (Ilonsipublii Ypan, kosutexrop B.C. banaxoHos).

Crpesikoi moka3aH KOHEIl aJIbBEOJIIPHOTO Oyrpa.
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Bce Hikaue yenmoctn Lemmini gen. Ob11M pacCMOTPEHBI 110 CTEIIEHH COXPaHHOCTH (TalJI.
12): 1) oTcyTCTBYeT BEHEUHBII OTPOCTOK; 2) OTCYTCTBYIOT BEHEUHBIN U YIJIOBOW OTPOCTKH; 3)
OTCYTCTBYIOT BCE OTPOCTKH BOCXOJSIIEH BEeTBH; 4) 4eMOCTh ()parMeHTHPOBAaHA Ha yPOBHE
QJIbBEOJI IEPBOr0O-BTOPOr0 HI)KHEKOPEHHBIX 3y00B. [ToaBistomiee GOIBIIMHCTBO YeMOCTel
OTHOCHTCS K IIEPBBIM TPEM IPYIIIIaM U JIHIIb SAMHUYHBIC PPArMEHTbI — K 4eTBEpTOM rpymime. B
NePBBIX TPEX IPYIIaX BO3MOXHO BHJOBOE OIPEIENICHUE IO IMOJIOKEHUIO aJIbBEOJIIPHOTO
Oyrpa pesua. Bce nccneqoBaHHbIC YETIOCTH 9TUX TPYIII COXPAHHOCTH OTHECEHBI K Myopus
schisticolor. B 4eTBepToii rpyie o 3ToMy NpU3HAaKY BUI0BOE OIPEIETICHHE HEBO3MOXKHO.

ITo OTHOIICHHUIO JUTMHBI M IIUPHHBI TPETHETO BEPXHEKOPEHHOTO 3y0a — B cpenHeM 20%

npuHaUIeKHT Lemmus sibiricus (Tadm. 13). JlocTOBEpHOCTH ONpeeNeHnii HaCTOSIINX 1

JIECHBIX JIEMMHHTIOB 110 M3 He abcostoTHa (owmubka onpenenenus -12 % [15]; 6,2% [16]).

Tabnuna 12

KonmuecTBo HIKHEX yenocTed BUJOB TPUObI Lemmini pa3Hoil cTereHH COXPAHHOCTH
13 300T€HHBIX OTIOKeHNH 1. MaxHeBckas nensHas (yaacTku 8-10)

Tn COXPaHHOCTH 8 9 10 (0-10) | 10 (10-20) | 10 (20-35)
11 33 5 - 1
10 27 5 2 -
20 28 4 - 1
3 7 - - -
Ta6uuua 13

KosinuecTBO HUIKHKX YEIIOCTEH U TPEThUX HUKHEKOPEHHBIX 3y0OOB MPEICTABUTEICH TPUOBI
Lemmini n3 otnoxxennii 1. MaxueBckas seasHast (yqactku §8-10)

Bun 8 9 10(1) [ 10(1+) | 10(2) [10(2+) | 10(3)

M3 Lemmus sibiricus 12 8 3 - - - -
M3 Myopus schisticolor 21 58 7 7 1 1 -
M3 Lemmini gen. (10

5 14 1 - - - -
BHUJIA HE OIPEICNICHO)
Konuvectro Beex M3 38 30 1 7 i )
TpuObl Lemmini gen.
mandibula
Myopus schisticolor 41 88 8 6 2 B 2
mandibula Lemmini gen.
(o BUa (parMeHTHI HE 3 7 - - - - -
OITPE/ICIICHBI)

Takum 00pa3oM, METOAMKH ONIPE/ICIICHUS BUI0B JIEMMUHIOB U3 TpUObI Lemmini B JaHHOM
HCCIICNOBAaHNY IOKAa3aJI pa3Hble pe3yibTaThl. YUHTBIBas MPEAIONIaraeMoe CMELICHUE
Pa3HOBO3PACTHBIX OCTATKOB MEJKMX MJICKOIHMTAIONIMX B JAHHOM MECTOHAXOXKICHUH H
SIMHUYHbIC HAXOIKH SKCTPEMallbHO KPHOKCePOQMIBHBIX BUNOB (Dicrostonyx $p., Microtus
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gregalis), TEOPETUUECKH MOXKHO IIPEIIIOJIOKHUTh, YTO B COCTaBE 300TCHHBIX OTIOXKCHUH
Tenepbl MOTYT OBITh M KOCTH 3KCTPEMalIbHO KpHOTuapoduibHoro Buna Lemmus sibiricus,
HIDKHUE YEITIOCTH KOTOPOT0, BO3MOXHO, HE COXPAaHHUIINCh MM CHIIBHO (PparMeHTHPOBAHBI.

VY4uThIBast pe3ynbTaThl ONpENENCHUH MO aJbTEPHATHBHBIM METOAMKAM, B HACTOSIIEE
BpeMsl Helb3s aOCOIIOTHO YTBEPXKIaTh HAJTMYNE KOCTEH CHOMPCKOro JIEMMUHIA B 300T€HHBIX
omnoxenusix Maxuesckoit Jlensnoi. CoMHEHHUS B TPaBUIBHOCTH ONPESICHNs] BO3HUKAIOT U
IIPU MCCIICJOBAaHNU CyOOOpeanbHOi (ayHbl U3 OTIIOKEHUI OJIM3KOPACIIONOKEHHOM Temephbl
Bonpinas MaxHeBcKasi, B COCTaBe KOTOPOW CHOUPCKUI TEMMHUHT HICHTU(PHUIIUPOBAH TOIBKO
10 TPETHUM BEpXHEKOPEHHBIM 3y0aMm | SIBIISIETCST €IMHCTBEHHBIM BHIIOM B CITHCKE, KOTOPEIH B
cOBpeMeHHOI1 (hayHe pernoHa He 3apUKCUpPOBaH.

Pox Crocidura Wagler, 1832

B oTBanbpHOI OpO/IE KOHITA JATBHETO Y3KOTO OTPOCTKA (YJacTok 9) u B 00pasiie mopoasl
13 BEPXHET0 HHTAKTHOTO cJiosl (yaacTok 10 (1+ - 0-10 cm) ObutH HaliieHs! (hparMeHT Yeperna u
nenas IpaBas HIDKHAS UYENIOCTh 0Oeno3yOkm (puc. 12). dakTHuecknx HaXOZOK
MpeJICTaBUTENIeH ITOr0 poJa HACEKOMOSIHBIX B PE3ylIbTaTe COBPEMEHHBIX OTJIOBOB M B
moraIkoBoM Marepuase ua reppuropuu [lepmckoro [Ipemypainbs ve 3adguxcupoBaHo [6].

Puc. 12. Crocidura $p.: A, B — pparmenT ueperna, ydactok 9; C, D — nmpaBast HHXKHSIS YSITFOCTb,
yuactok 1+ (0-10 cm). . MaxueBcKkast Jie/siHasl.

Tabmuna 14

Pasmepnl BepXxHEUeTIOCTHBIX 3y00B (MM) HCKOIAEMbIX U COBPEMEHHbIX 0e1103y00K
(1 — ygactok 9, . MaxueBckas nensiHast; 2 — Krucza Skala; 3-Komarowa Cave;
4- coBpemennsie, [Tonpina (2 - 4 mo: Rzebik-Kowalska, 2006)

SC;.OCIdum Crocidura leucodon
3y6 TIpomep 4 (n=11)
1 2 3 R
min X max
P4 L bucc 2,125 2,09 1,88 1,88 1,96 2,03
L 1,7 1,58 1,51 1,45 1,56 1,62
Ml L med 1,35 1,07 1,08 0,99 1,08 1,16
w 2,25 2,20 2,14 2,03 2,12 2,25
L 1,275 1,35 1,38 1,25 1,30 1,38
M2 L med 1,125 1,0 1,06 0,94 1,01 1,06
w 2,025 2,04 1,92 1,85 1,95 2,0
M3 L 0,575 - 0,66 0,54 0,59 0,65
W 1,225 - 1,24 1,22 1,30 1,36
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ABTOpEI [6] matoT ccputky HA padoTel E.M. Boponmnosa (1949) u 10.1. [Ipo3nosoii (1959),
rae manas 6enosyoka (Crocidura suaveolens) n 6enobproxas 6enosyoka (Crocidura leucodon)
yKa3aHbl B CIIHCKaxX HaceKoMosaHBIX dToi Tepputopmu. C.M. Ormes [11] mumcam, dro
reorpaduueckoe pacHpoCTpaHEHHE poja IMIMPOKO HMpUypodeHo K tory. [Ipm stom aBTop
CUMTAJ, YTO BOIPOC O CEBEPHBIX TI'paHHIAX TPeOyeT IalbHEHIIero BBISCHCHHS, U
Mpe/Iosarai, 4To Ha Ypalie 3Ta IpaHulla BO3MOXKHO gocturaet 60° c.m. B aToii xe pabore
ectb ccpuika Ha cenienus JLIT. Cabaneesa (1874) o pacupoctpanenuu C. leucodon 1o 56°
c.m. B 4yepHo3eMHOiIl monoce Ilepmckoit ryoepuuu. [lomymsiumst manoit Oeno3yOku Obuia
obHapyxeHa B ropojickoii uyepre O3zepcka YensOunckoir obmactu «B 180 kM ceBepHee
n3BeCTHOIl Ha VYpane rpanunsl apeana Buga» [19]. bemo3yOku B uckomaeMom Buue
oOHapy)KeHbl Ha 3amajHOM CKIOHE IMKHOro Ypama (3aiiues, 1992) — B cpenane-
IO3/IHETOJIOLICHOBOM, MO3/JHEIICHCTOLEHOBBIX (DayHaX MECTOHAXOXKAECHUH F0XKHOYPaJIbCKON
TEPPUTOPHUHU HANIEHBI KOCTU Masoil 6en03yoku Crocidura suaveolens u 6eno3y0Oku, 10 Bujia
HE ONpeeIeHHoil (10 mpoMepaM COOTBECTBYIOIIEH KpyTHBIM BuaaM 6e103yook C. sibirica,
C. caspica, C. leucodon). J1o cux nop 6e103yOKy He ObUIM BBISIBICHBI B IIPEICTABUTEIILHOM
(HacuMTHIBAIONIEM K HacTosImeMy BpeMeHH Okojo 180 Thic. 3y0OB M YemroCTeH MEeNKHX
MJICKOTIUTAIOIINX, MCKOIIAeMOM IO3/IHEIICHCTOIICHOBOM M TOJIOLIEHOBOM) Marepuayie u3
TeIep U MOACKAIBHBIX IUIOIan0K Tepputopuu [lepmckoro [Ipenypanbs (cpenHee 1 ceBepHOE
Ipenypanse).

Tabmauma 15

Pasmepsl HIDKHEYETIOCTHBIX 3y00B (MM) M YETIOCTEH HCKOMAaeMbIX U COBPEMEHHBIX
6eno3y6ok (1 — ygactox 9, m. Maxuesckas nensgHast; 2 — Krucza Skald; 3-Komarowa Cave;
4- coBpemenHslie, [lonbia; 5- coBpemennsie, [lonbmia; 6 — Lobsing, Germany
(mozmawmii TutetictorieH, Heller, 1960) (2 — 4, 6 mo: Rzebik-Kowalska, 2006,

5- no: Rzebik-Kowalska, 2007)

C. sp. Crocidura leucodon Crocidura C
s suaveolens robusta
=
o é 1 ) ‘ 3(n=1-5 ‘ 4 (n=11) ‘ 5 (n=11) 6
e min X max min X max min | X | max
p4 L 1,225 - - 1,17 - 1,17 1,27 1,33 - - - -
w 0,95 - - 0,98 - 0,86 0,93 1,0 - - - -
ml L 1,7 1,49 - 1,57 - 1,44 1,49 1,56 - - - -
w 1,275 | 1,09 - 1,20 - 1,08 1,13 1,17 - - - -
m2 L 1,5 1,51 1,45 1,48 1,51 1,37 1,42 1,49 1,20 | - | 1,34 -
W 1,15 0,97 0,97 1,02 1,08 0,92 0,96 1,0 0,83 | - | 0,9 -
m3 L 1,25 1,20 1,25 1,27 1,30 1,17 1,23 1,28 - - - -
W 0,725 | 0,67 0,68 0,74 0,80 0,65 0,68 0,73 - - - -
ml-m3 3,95 4,15 4,27 3,96 4,09 4,23 - - - -
Bricora 17| a2 | a2 | P es |17 | 1se | 17s |10 | - | 136 17
YEJIOCTH IO M2
Bricora
BOCXO/I LIEH 5,15 - - 4,67 - 4,49 4,71 493 - - - 53
BETBU
lupuna
KOPOHApHOTO 2,6 - - 1,01 - 0,88 1,0 1,14 - - - -
OTPOCTKA

[Ipu cpaBHEHUM TPOMEPOB 3yOOB U HIDKHEUETIOCTHOI KocTH (Tadm. 14, 15) oueBuaHO, 4TO
Hal/ICHHBIE KOCTHBIC OCTaTKM IPHUHAUIeKAT Oeno3yOke OTHOCHTEIBHO KpPYNMHOTO BHAA
YCIIOBHOM rpynisl leucodon-russula. Xopolas CTETIeHb COXPAHHOCTH STHX KOCTEH MTO3BOJISET
TIPEABAPUTEIILHO MPEIIOIOKNUTH UX TOJIOIEHOBOE TPOHCXOXKICHHE.

Pon Ursus Linnaeus, 1758
Pon Ursus mpencraBieH BceMH KOCTAMH ckenera (tabnm. 4). Cpenu HuX Hanmbolee

91




MHOT'OYHMCIIEHHBI H30JIMPOBAaHHBIE 3yObl, CPEIM KOTOPBIX MHOTO PE3LOB M KIIBIKOB (Tadi. 9).
BunoBast mprHaAIEKHOCTH OIpeiesieHa IToKa TOIBKO U IBYX 3y0oB. Panee, mo Mmarepuanam
n3 Kamckoro Ilpmypanbst ObUT OmvcaH HOBBIM IUICHCTOICHOBBIN MOABHI T'MMaJlaiiCKOro
mensenss — Ursus (Euarctos) thibetanus permjak BarysShnikov, 2001, TunoBsiM
MECTOHAX0XJIEHHEM KOTOpOro yka3zaHa MaxHeBckas leisHas nemepa [23]. B
MEPBOOMKMCAHUU ITOTO MOABHIA HEBEPHO IMpUBENEHO Ha3BaHue meriepsl — Mokhnevskaya
Céve, To ectb MoxueBckas riemepa (Baryshnikov, 2001, c. 42), a He MaxHeBcKas JieisiHast, Kak
oHa ObLIa IepBoHavabHO onucana [ 10]. Kpome Haxonku rumanalickoro MezBe/si, B COCTaBe
(ayHBI yKkazaH MaJIbIi nemepHsiit Mensens — Ursus (Spelaearctos) savini Andrews, 1922 [2].
Hamu cpenu 3y60oB MenBesieit Obu1 onpenenen 3yo Oyporo measenst — Ursus (U.) arctos L.,
1758. Takum 00pa3om, B cocTase (ayHBI U3 ITOH MeIephl ceifdac H3BECTHO 3 BUa MEABEACH.

HanGonbummii MHTEpeC cpean HaxOAOK W3 3TOW Ieliepbl NPEACTaBIseT HaxXojka
THMaIalickoro Me/IBe/isl, Kak camasi CeBepHasi Haxo[Ka 3Toro Buaa B Mupe. Cpenu Bcex BUI0B
COBPEMEHHBIX M MO3JHeIUIeHCTOleHOBbIX MenBenei CesepHoil EBpasum rumanaiickuii
MenBenb MMeeT Hambornee Menkue pasMepbl. CpaBHEHHE JMArHO30B Pa3HBIX IOJBUIOB
THUMaJIaicKoro MeiBe st [2] moka3pIBaeT, 4T0 HEPMCKHI ITOABU L UMEJT OJIHH U3 CAMBIX MEJIKHX,
€CIIM HE caMble MEJIKHE Pa3Mepbl CPEAN MCKONAEeMbIX IMOABHIOB TMMAJIAHCKOTO MEBES.
Bonpimas gacte 3y00B MenBenell B HOBBIX cOopax n3 MaxHEBCKOH JIEASHOU IIeIiephl He
orpezielsieHa 10 Bujia. Mbl IpeAronaraiy, 4To CpaBHEHHE Pa3MEpOB 3y00B IO3BOJIUT BBISIBUTH
3yOBI ruManatickoro mensens. [lociennue Monounsle mednsie 3yos (D4, d4) m3mepens! o
metoauke [ ®. Bapeinukosa u A.O. ABepbsiHosa [3] u B Tabiuuax 16, 17 Homepa npu3HaKoB
COOTBETCTBYIOT HOMEpaM IMPHU3HAKOB B 3TOH padore. Bece mocTosHHBIE MIeUHBIE 3yObI OBLTH
npoMepensl 1o Metozuke .. Bapeimiankosa [2], u B Tabiuuax 18-24 HoMepa npu3HAKOB
COOTBETCTBYIOT HOMEpaM IIPHU3HAKOB B 3TOH paboTe. Bput mpoBeneH cpaBHUTEIBHBIN aHATIH3
Pa3MepoB MOJIOUHBIX 1 IIOCTOSIHHBIX ILEYHBIX 3y00B pofa Ursus 13 3TOH Nelepsl ¢ pa3Mepamu
3y0OB TO3/HEIUICHCTOLICHOBBIX MeaBeneil Ypasa u EBpomnbl, a TakKe COBPEMEHHBIM
ruMajiaickuM mMezasezeM. s cpaBHEHMs B3AThI JJaHHBIE O pa3Mepax MOCTOSHHBIX IEYHBIX
3y6oB (Tabmuipl 18-24): Oonbiioro mnemiepHoro measeas (U. (Spelaearctos) spelaeus
Rosenmiiller, 1794) u3 nemepsr Taitu [2]; ypanabckoro moaBHIa Majaoro NemepHoro MeaBest
(Ursus (Spelaearctos) savini uralensis VerestChagin, 1973) u3 Kuzenosckoii nemepst [2].
[lemepa Taiin n Kusenosckas nemepa, kak u neuiepa MaxHeBckas je/isiHas, HaXOAATCS HA
tepputopun Kuzenoscko-SiiBuHCKOro cneneopaiiona. Takxke NpUBEIACHB JaHHBIE O
pa3Mepax 3y00B IMO3IHETUICHCTOIICHOBOTO Oyporo MeaBels U3 MecToHaxoxaeHus Taubach
[2], koTopoe HaxoguTcst B 'epMaHuN; COBPEMEHHBIX MAaTEPUKOBBIX ITO/IBU/I0B THMAaJIaliCKOTo
MenBens [2] U MO3JHEIUIEHCTOEHOBOTO MepMCKOTO MO/ABHAA TMMAIalCKOTo MeaBens [2].
Pa3MepsbI HociIeTHUX MOJIOYHBIX IIEYHBIX 3y00B (Tadmuua 16, 17) B3sThI:

e 0OJIBILIOrO MenepHoro MeaBe s U3 MruarneBckoii nemeps! u neniepsl Ama I Ha
TOxHOM Ypane [14];

e Masoro nemepHoro menges u3 ruaruesckoit nermepst Ha FOxxHOM Ypane [14];

*  BBIOOPKH COBPEMEHHBIX Oyporo MeiBe/si ¥ TMMaaliCKOTO ME/IBE/s SIBISTFOTCS
cOopHbIME [3].

Jiss o6ocHOBaHMS BO3MOYKHOCTH HCIIONB30BaTh AOCOIIOTHBIE pa3Mepsl 3y0OB st
BbIJIeNIeHHs 3y0OB rMMaaiiCcKoro MeaBesst U3 o01ei BIOOPKHU ObLIO MPOBEACHO CPaBHEHHE
TpeaesoB W3MEHeHWH (MHHMMaJbHBIE M MaKCHMAalbHBIE 3HAUCHHS) pa3MepoB 3yOOB
rUMaJIaiCKoro MelBeas M 3yOOB JPyrMX IO3HEIUICHCTOLIEHOBBIX BHIOB M IOJBHIOB
MeIBesIen.

MakcumainbHble pazMepsl Beex npusHakoB y D4, P4, m1 u m2 rumanaiickoro measens He
MIePEKPBIBAIOTCS C MUHUMAJIbHBIMU Pa3MepaMH Y OOJIBLIOTO ¥ MaJIOTO MELIEPHBIX MEABEACH U
TT03THETIEHCTOIIEHOBOTO ¥ COBpEMEHHOT0 Oyporo MenBens (tabm. 16, 18,22, 23). V d4 cnabo
TPaHCTPECCUPYET JUIMHA TaJOHA Y TUMANIAfiCKOro M COBPEMEHHOTo Oyporo MenBeseit (Taoim.
17). MakcuManbHble [UIMHA p4 U MIMpHHA M3 TUMAaIaliCKOTO MEIBEIsl TPAHCTPECCHPYIOT C
STHMHU MPU3HAKAMH MaJIOTO MelepHoro MeBe s (tabm. 21, 24).
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Tabmuma 17

Pasmeps! ueTBepTOrO HIDKHETO MOJIOYHOTO 3y0a (d4) menseneii (Ursus $p.)
u3 1. MaxHeBCKas Jie/issHast ¥ Pa3HbIX BUIOB MEBECH, MM

[Tpusnaku
Bubl JlnmiHa JlivHa Tanonuaa [upuna [Hupuna TanoHusa
TPUTOHKJIA
Pa3mepsl 3y00B 13 11. MaxHeBCKast JiesiHast
Ursus sp. 12,27 5,01 4,69 5,96
Ursus sp. 12,35 5,21 4,76 5,99
Ursus sp. 11,61 5,93 4,24 5,61
Ursus sp. 12,51 4,83 4,56 6,03
Ursus sp. 12,87 5,56 5,04 6,67
Ursus sp. 12,64 475 5,13 5,78
Ursus sp. 12,41 4,57 4,81 5,61
Ursus sp. 12,08 4,54 498 5,69
Pa3mepsl
Buibt N Min — Min — Max Min — Max Min — Max
Max
1 10,9 —
U.s. 156 14,7 - - 54-8.2
U.a’ 26 93— 33-52 3,8-52 43-63
12,9
U.t? 2 8é57_ 33-34 3,0-3,1 3,0-34

'~ Ursus $peldeus, FOxmnprii Ypa;” - U. arétos, coBpemennocts; - U. thibetanus, coBpeMeHHOCTS.

MaxkcumanbHble JIMHA W mHUpHHA M2 TUManzaliiCKoro MeIBels M APYTHX MeaBeneH
pasJeseHbl XUaTycoM, pyrue Ipu3HaKKh Ha 3TOM 3y0e y HUX cl1ab0 TpaHCIPecCHpyIoT (Tadi.
20). 3naueHns Bcex Mpu3HaKoB Ha M1 y rmmainaiickoro u Apyrux BHIOB MeaBeneH ciadbo
TpaHcrpeccupyror (tadm. 19). Takum oOpa3om, pazMepsl MOYTH BeeX 3y0OB y TMMaIaiiCKoOro
Me/Beis aDCOIIOTHO MEHBIIIE, YeM Y IPYTHX BUAOB MeBeieil. To ecTh abCOOTHBIE pa3Mephl
MOCTOSIHHBIX U MOCJIEAHUX MOJIOYHBIX IIEYHBIX 3yOOB MOKHO MCIIOJIb30BATh JUJIs BbIICICHUS
3y00B rMaiaicKoro MeJiBe/isi U3 0011eit BRIOOPKH 3y00B Pa3HBIX BUIOB.

Ta6muma 18

VRV

Pa3meps! uerBepToro Bepxuero npemoitsipa (P4) UrSus Sp.
u3 1. MaxHeBCKast JIe[sHast 1 Pa3HbIX BUIOB MEJ(BEICH, MM

Bupt dex/sin [pu3Haku
1 | 3
Pasmepsl 3y00B U3 1. MaxHeBcKasl Jie/siHast
Ursus sp. dex 17,14 13,92
Ursus sp. dex 18,40 13,99
Ursus sp. dex 16,87 12,39
Bugast Pa3zmepst
N Min — Max Min — Max
U. spelacus’ 19 17,3-22.7 12,0-17.6
U. savini’ 22 155-19,5 10,9 - 14,3
U. arctos priscus 22 15,9 -20,7 11,5-154
U. thibetanus” 49 10,1 — 14,3 6,7-9,4
U. t. pemjak’ 1 11,4 7.9

1- v 2 3 r 1% 4
Taiin nemiepa; - — Kusenosckas nemiepa; - - Taubach; *— marepukoBbie moaBHIBL;
* — Cpenuit Ypait, no3iHuii mieicToren
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CpaBHeHme pa3MepoB 3yOoB mpencraBureneil poga Ursus w3 OTIOKeHNH MaxHEBCKOH
JIeJSTHOM Teriepbl ¥ pa3MepoB 3y0OB pPa3HBIX BHOB MeEJBENEil MM0Ka3alo Cleayrollee.
Pasmepsr Bcex 3y00B M3 MaxHEBCKOW JIEISTHOW B Pa3HOHM CTEIEHH TPAHCTPECCHPYIOT C
pa3mepamu 3y0OB BceX BHIOB, KpOME pa3MepoB 3y0OB rmMaiaiickoro mensens. TOJIBKO Y
oxroro M1 m3 MaxHeBCKOH JesTHON pa3Mepsl 3 n3 6 MPHU3HAKOB C1a0b0 MEPEeKPHIBAIOTCS C
MaKCHMaJIbHBIMH 3HAYEHUSIMHU 3TOT0 3y0a y ruMasaiickoro meaBens (tadi. 19).

Tabmuna 19
Pa3smepsl mepBoro BepxHero momsipa (M1) UrSus Sp.
n3 1. MaxHeBcKast JIesiHasl ¥ Pa3HBIX BUIOB MEIBEICH, MM
. [Tpusnaku
Bunst dex/sin I | 3 | 3 | 1 | 5 | 3
Pa3mepsl 3y00B U3 1. MaxHeBcKast JiesiHas
Ursus sp. sin 25,69 13,07 12,35 9,63 7,91 -
Ursus sp. dex 21,80 10,39 10,13 7,68 8,98 16,84
Ursus sp. dex 23,15 10,83 - 7,50 - -
Ursus sp. sin 23,67 11,30 13,49 7,98 8,11 17,93
B Pa3mepst
8 N Lim Lim Lim Lim Lim Lim
U.s.! 2 25,7-30,7 | 12,5-14,9 1137’ 11 9,0-11,5 | 8,5-11,4 | 17,2-22,1
U.s.? 27 22,2-29,0 | 10,8-12,7 | 9,8-13,8 | 7,8-9.4 | 6,9-10,0 | 15,2-19.4
U.a.p. 3 28 20,2-28,7 | 9,9-14,5 11%06- 7,2-11,6 | 7,8-10,6 | 15,8-20,1
U.t* 48 16,4-21,2 | 7,5-10,4 | 8,7-10,9 | 5,8-8,5 | 5,5-8,9 | 12,2-16,6

1- o 2 3 ‘ ST
Taiin nemiepa; — Kuzenosckas nemepa; - Taubach; — MaT€pUKOBBIC TIO/IBU/IbI

Tabmauma 20
Pasmeps! Broporo Bepxtero moisipa (M2) Ursus Sp.
u3 11. MaxHeBcKas JICAsTHAs U pa3HbIX BU10B MeIIBCZ[CiI, MM
Bupt dex/sin ITpuznaku
1 | 2 [ 3 | 4 | s
Pa3mepbl 3y00B 13 1. MaxHeBCKast Jie sTHAs
Ursus sp. dex 42,37 - - - 22,19
Ursus sp. dex 41,86 13,74 8,65 19,97 19,46
Ursus sp. dex - 13,55 7,21 18,93 19,05
Ursus sp. sin 38,9 13,30 7,34 20,27 16,67
Ursus sp. sin - - - - 17.41
Buast Pa3mepsbt
N Lim Lim Lim Lim Lim
Us.' 75 41,3-49,4 | 10,6-15,0 | 8,4-13.4 | 20,4-25,8 | 18,3-25,8
U.s.” 28 354-423 | 9,3-132 7,0-9,8 17,5-21,8 | 8,8-18.4
U.ap.’ 26 348-47,2 | 11,3-15,1 | 9,2-13,5 | 18,8-25,7 | 16,0-19.8
U.t* 49 21,8-31,2 | 7,6-11,8 5,4-10,8 | 13,0-17,5 | 9,2-16,3
U. t. pemjak’ | N=I 23,2 - - 13,3 -

1 ~ 2 3 I3 1% 4
— newepa Taitn; “— nemepa Kuszenosckas; * — Taubach; "— maTepukoBbIe MOABUIBI

[IpoBenenHoe cpaBHEHHE a0COTIOTHBIX pa3MepoB NOCTosTHHEIX (P4, M1, M2, p4, m1, m2,
m3) u monounsix (D4, d4) meunbix 3y00B U3 OTIOKeHUIH MaxHEBCKO# JIeATHON Hemepsl U
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Tabmuma 22

Pasmepsr mepBoro HikHero moisipa (m1) UrSus $p. u3 nmemepsr
MaxHeBcKast Jie[siHast M pa3HbIX BUIOB MEABEICH, MM

Bunel dex/sin | [Tpusnaku
1 \ 2 [ 5 \ 6 [ 7
Pasmepsl 3y00B u3 1. MaxHeBckas JiesiHas
U. savini sin 23,6 13,8 10,3 12,6 9,9
Ursus sp. sin 28,85 15,57 11,22 14,42 11,32
Ursus sp. dex - - - - 10,32
Ursus sp. sin - - - 15,50 -
Ursus sp. sin - - - 10,67 -
Ursus sp. dex 26,56 16,85 11,84 14,71 11,53
Pazmepsl

Bug N Min — Max Min — Max

U.s. 50 | 264-322 - - 12,7164 -

U.s. 14 242-272 11,6 — 14.1
U.a.p'. 27 23,6 -31,1 11,4 14,7

U.t* 47 17,4-22,6 7,6 — 10,4

1- o 2 3 , r 4
Taiin neuiepa; - — Kusesnosckas nerepa; ~ - Taubach; "— marepukoBbie MOABUIBI

Pa3meps! Broporo HukHero mostsipa (m2) UrSus $p. u3 nemeps!
MaxHeBcKas Jie[isTHast ¥ pa3HbIX BHJOB MeIBEACH, MM

Tabmuna 23

Busr dex/sin [Tpusnaku
1 6 7
Ursus sp. sin - - 17,67
Ursus sp. dex 26,61 15,17 16,18
Ursus sp. sin 27,39 16,08 16,84
Ursus sp. sin 27,30 14,87 16,01
Ursus sp. dex - 15,22 -
Ursus sp. dex 26,07 15,47 17,38
Bunet N Pa3mepsl
Min — Max Min — Max Min — Max
U.s.' 62 27,3-373 15,0-24,0 17,0 -26,0
U.s.”’ 12 24,2-275 14,0-16,3 152-17,2
U.a.p. 27 24,8 - 30,5 13,9-194 154-21,3
U.t* 44 15,5-224 9,1 -13,6 9.3-14,0

1- -~ 2 3 r % 4
Taiin neuiepa; - — Kusenosckas neuepa; - - Taubach; "— marepukoBbie MOABUIB

Pasmeps! TpeTbero HikHero Mossipa (m3) UrSu$ Sp. u3 nemepst

MaxHeBcKast JICAsTHAs U pa3HbIX BUI0B MeIIBeIIeﬁ, MM

Tabmuna 24

Bupr dex/sin ITpuznaku
1 3 4
Ursus sp. sin 22,48 18,20 16,73
Ursus sp. sin 22,68 17,33 16,09
Ursus sp. sin - 17,40 -
Ursus sp. dex 23,03 17,33 15,32
Ursus sp. sin 23,28 19,09 15,85
Buapr N Pazmepsl
Min — Max Min — Max Min — Max
U.s.' 18 229-314 162-224 14,6 -21,0
U.s. 19 21,0252 14,8 - 18,0 -
U.a.p’ 25 21,6 — 26,1 16,1 -21,0 -
U.t! 45 12,2-193 10,2 — 14,9 -

1- o 2 3 z 1 4
Taitn nemepa; — Kwuzenosckast neumiepa; - Taubach; — MaTCPUKOBLIC ITOABU/IbI
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MO3/IHETUICHCTOIICHOBBIX M COBPEMEHHBIX BHIIOB M MOIBHIOB poja Ursus mokasajio, 4Tto B
M3y4YeHHON BBIOOpKE 3y0OB MenBeneil u3 MaxHEBCKOW JIISHOM Ielepbl HET 3yOoB
THEMaiaiickoro Mezasensi. V3ydeHHas BbIOOpka 3yOOB HEe OYeHb OOIbIIas, HO MOJNyYCHHBIC
pE3yNbTaThl MO3BOJSIIOT MOCTABUTH BOIPOC O TOM, HPOUCXOAUT JIM TOJIOTHII NEPMCKOTO
noaBua ruManaickoro mensens (Ursus (Euarctos) thibetanus permjak BéaryShnikov, 2002)
13 3TOH Memiepsl.

BriBoasl

. AHanu3 KOHUEHTpPAaUHHU OPTraHMUYECKUX OCTATKOB (3y0OB, KOCTEH MEIKHX
MJIEKOITUTAIONINX, KocTell aMpnOnii M SKCKPEMEHTOB JIETYYHX MBIIIEH) B OTIIOKeHUsIX 10
YYaCTKOB «TEIUIOr0» TpoTa HElIephl MMOKa3all, YTO MX KOHLEHTPAIMSA B pasbl BBILIC B
CMEIaHHBIX OTIIOKEHUSX IEPBOH IIOJIOBHHBI IPOTA M BEPXHUX CIOSIX IPEIIOIOKHTEIEHO
HMHTAKTHBIX OTJIOXKEHHH, YeM B CMEIIAHHBIX OTIOKCHUSAX BTOPOW IOJOBHHBI I'pOTa U
HIDKHUX CJIO€B MHTAKTHBIX OTIOXKEHUH. O4YeBHIHO, 9TO 1O OPaKOHBEPCKHX PACKOIOK
CYIIECTBOBAJI TIOBEPXHOCTHBIN CIIOH CO CPABHUTEIBHO OOJIBIIMM KOJINYECTBOM KOCTHBIX
OCTaTKOB MEIKUX MJICKOMTUTAIONINX. DTOT CJI0H OBUT HAapyIIIeH B PE3yNbTaTe IEPEKOKH C
LETbI0 M3BSTHS IEJIbIX KOCTEH KPYyNHBIX MIICKONHUTAOIMX. [10 KOHLEHTpanuu 3y0oB
npeacrasureneit poga UrSuS Sp. CYIIECTBEHHBIX pa3AM4YMi MEXIY OTIOXKCHUSIMU
PacCMOTPEHHBIX Y4aCTKOB HE 00HAPYKEHO.

2. COOTHOIICHUS pa3IMYHBIX THUIIOB COXPAHHOCTH MHCKONAEMBIX HIDKHUX YENIOCTEH
00HapyKEHHBIX BHJIOB MEJIKUX MIIEKOIHUTAIOIINX MO3BOJISIET C/IENIaTh MpeIBapUTEIbHBINA
BBIBOJI O ITOT'aJIKOBOM ITPOMCXOXK/ICHUH OOJIbLICH 4acTH KOCTHOrO Marepuaia. [lepeHoc
KOCTeH B NAIBHHUH TPOT MPEIIOIOKHUTEIFHO OCYIIECTBISUICS TPYHTOBBIMH U TaJbIMH
BOJAMM U3 BXOJOBOW uyacTu rmemepbl. YacTh KOCTHOrO Marepuaia (MeJIKue
MJIEKOITUTAIOMNE, aM(pHONH) B OTIIOKEHUSIX TPOTa BO3MOXKHO TIOTIajia B OTJIOXKEHHS U3
9KCKpeMeHTOoB (Oapcyk). Haimume Moimo4HbiX 3yOOB MeIBeXaT B OTIOKEHHAX —
(axTHIecKoe JOKa3aTeNIbLCTBO Tubeny npencrasuTenei poxa UrSus Sp. BO BpeMst 3MMOBKI
BIIEIIEepE.

3. Bce KkoCTH MENKHX MIJIECKONUTAIOUIMX W3 OTIOKEHHH TMEHepsl MO IMPOKPAIIEHHOCTH
JIeIATCS Ha JBa OOIIMX THIIA: JKENThle M Kenrto-cepble. [lociennue BusyanbHO 0e3
ONTHYECKOTO YBEJIMYCHUS BBIJCISIOTCS CEPhIMU PA3MBITBIMHU TIIYOMHHBIMH ISITHAMH.
VIMeHHO Ha STHX KOCTSIX IIPH HCCIIIOBAHIH Ha CKAaHUPYIOIIIEM IEKTPOHHOM MUKPOCKOTIE
OOHapy’KeHbl TIOBPEKICHUS BEPXHErO CJIOS KOCTH, a TaKXkKe MMKpO3arpsisHeHHe
BMelnaromeil moponoi. IlocinenHee mpu HCNONB30BAHMM TAaKOTO Marepuaiga B
CPaBHHUTEJIPHOM HCCIIEJIOBAHMH HEOPraHMYECKOW KOMIIOHEHTHI KocTe (B wLemsix
YCTAHOBIICHUSI BPEMEHHOH OJHOPOJHOCTH KOcCTeH) OyaeT naBaTh HCKaKEHHEIE
PE3yJIbTaThI.

4. TlomaBnsiomee OONBIIMHCTBO KOCTHBIX OCTAaTKOB MEJIKHX MJIEKONMHTAIOIMINX,
0o0HapyXeHHBIX B TIeliepe, MPUHAMICKHUT BHAAM, KOTOpbIE IO Hauboiee
OpEANOYUTAEMOMY OHOTONHYECKOMY pPa3MCLICHHIO OTHOCSTCS K JICCHBIM.
JloMUHHpOBaHHE KOCTEH JIECHOTO JIEMMHUHIa, KPacHO-CEpPOH IOJEBKH M 3eMIICPOEK
SBJISICTCS KOCBEHHBIM JIOKA3aTEeNbCTBOM, YTO B IIEPUOA IOMAJAHUS KOCTEH JTHX
JKMBOTHBIX B IEIEPy HA OKPYKaIOIIell TeppUTOpHH Ipeodiasaii CMEIIaHHEBIe Jieca ¢
GorareIM MOXOBBIM HOKpOBOM. Cpeanm OCTaTKOB XHIIHHUKOB MNPEOOIalaloT KOCTH
MeJBeNeH, W, 1Mo TIpeIBapUTEIbHEIM JaHHBIM HCCIICOBAHWH, CPEAW HUX HE HalJeHBI
KOCTH THMaJaliCKoro MezaBess. 3a)MKCHPOBAHbI €JMHUYHBIC HAXOIKU 3yOOB U KOCTEU
Oapcyka, BOJIKa, MECIa, MEIMEPHOTO JbBa, KPYMHBIX KyHBHX. V3 KOIBITHBIX B HaIINX
marepuanax u cb6bopax E.II. BausHenoBa oOHapyXeHbl KOCTH JIOIIAAH, JIOCH,
011aropoJHOTO OJIeHs 1 ON30Ha.

5. B omnoxeHusx remepsl 00HapykeHbI KOCTHBIE ocTatku Sylvaemus flavicollis u Crocidura
§p. OTH MenKHe MIICKONHTAIoIMe He 3aHKCHPOBAHBI B COCTABE COBPEMEHHOM
teprodaynsl ceBepa Ilepmckoro Ilpemypanbs u He OblIM BBIABICHBI paHee B OYCHb
MHOTOYHCJICHHOM HCCIEAOBAHHOM MaTepHualie U3 I03/HCMICHCTOLCHOBBIX |

97



TOJIOIEHOBBIX OTJIOKEHUH KapCTOBBIX IOJIOCTEH W ITOJACKAIBHBIX IUIOMIAJ0K STOTO
peruona. B memepe MaxHeBckass JieisHas BIEpBble Ha Ypaje HaiieHbl OCTaTKu
mukoOpasza. B m3ydeHHbIXx (ayHax mepBOil MONOBHHBI, CEPEIUHBI M KOHIA ITO3IHETO
IUICHCTOLIEHAa 3TOH TEPPUTOPUM HE OBLIO OOHAPYKEHO OCTaTKOB 3TOr0 BHAA. OTO
MIO3BOJIMJIO TIPEBAPUTENBHO TMPEANOIOKNATh BpeMsl ero OOMTaHUS 34eCh — Hadailo
MO3/IHETO TUICHCTOLICHA, BO3MOXKHO — CTpeJenKoe (MHUKYJIMHCKOE, Ka3aHIEBCKOE)
MEKIICJHUKOBbBE. B mmocnennux uccnenosanusix [ 17] 3yosr nukoOpasza Obuir 0OHApYKEHBI
B CMEIIAHHBIX OTIOKEHMAX Teuepbl Kusenosckas Buamepckas, rae Oosnbluast 4acTb
U3YYCHHBIX BBIOOPOK KOCTEH MEJNKHUX MIICKOIUTAIOIINX MPUHAIEKAT K JIEMMHUHIOBBIM
¢daynam mozmHero redictonena Ilpmypanmbss ¥ OTHECEHBI NPENNOIOKHUTEIBHO K
HEBBSHCKOMY (JIGHHHIDAJCKOMY, KapIrHHCKOMY) MHTepcTaauany. Cpenu onpenearuMbiX
KOCTeH KPYMHBIX MIICKOIMTAIOIINX B OTIOKEHHIX TIIemepbl MaxHeBcKas JemsHas
npeodasatoT npeacTaBuTenn pona Ursus, BEPOATHO OOIbIIAs 4acTh HEONPEISTHMBbIX
(hparMeHTOB TaK)Ke OTHOCUTCSI K 9THUM XHBOTHBIM. Ha KOCTSIX KPyTTHBIX MIIEKOTTUTATOIIIX
(MenBenei, jocs, 01aropoHOTO OJIEHS) UMEIOTCS CIIE/Ibl IOIPBI30B TMKOOPa30M, 4TO
yKa3bIBaeT Ha OTHOCHTENEHYIO CHHXPOHHOCTB HX CyII[€CTBOBAHMSL.

6. PannoyrneponHsle JaThl KOCTHBIX OCTAaTKOB MIIEKONMTAIOIIUX M3 Meniepsl MaxHeBcKas
JelsHas JalT OYeHb OOJBIION XpOHOJNOrMYeckuid pasbpoc. PesynbraTh
Ta()OHOMHUYECKOTO aHalu3a, (hayHUCTHYECKOTO aHAJIM3a U PajuOyINIepOJIHbIC JIaThl HE
MO3BOJISAIOT CeHYac JOCTATOYHO TOYHO ONPEAEIUTh BpeMs (JOPMHUPOBAHUS OTIOKCHUI B
MaxHeBcKoH JIeASTHOM Ielepe U HaKOIUICHHUs] B HUX KOCTHBIX ocTaTrkoB. VccnenoBanue
KOCTEH MEJIKUX MJICKOIUTAIOMINX TTO3BOJISET YTBEPKaTh, YTO HAKOIUICHUE OOIbIICH HX
YacTH MMPOU30MIIO B O0JIee MO3aHee BpeMsI, UeM aKKyMYJISIIUS KOCTHBIX OCTAaTKOB BHIIOB
KPYIHBIX MJICKOIMTAIOLINX, 00HAPYKEHHBIX B IIEIIEpE.
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CHRONOLOGY OF SEDIMENTS AT THE SERPIEVSKAYA 2 CAVE
(SOUTHERN URALS)

Summary
Analysis of radiocarbon date§ and mammal fauna of § from the upper part of Sediments at Serpieviaya 2 Cave in
Southern Ural§ was conducted. It i§ eStablished that the Layer 3 of ¢ave was formed during the first half MIS 3, and
Layer 2 was deposited at the Seond half of MIS 2.

Omnpenenenre Bo3pacTa JIOOBIX OTIOKEHHH, BKIIOYas MEIepPHbIE, UMEET PsI IpooIIeM,
cpeaM KOTOPBIX OJHON M3 OCHOBHBIX sBiISEeTCA mnpoOiema TadhOHOMUYECKOUH
HEOMPE/ICNEHHOCTH aHamm3upyemoro obpasma [1]. CyTe ee 3aximodaeTcs B TOM, YTO
HCCIIeIOBATENb OYeHb YacTo He MOXeT ObITh yBepeH Ha 100%, uTo B3SITHIMA Ui aHalu3a
oOpaser] ¥ BMEIIAIOMNE €r0 OTIOKEHHUS CHHXPOHHBI. JTO OCOOCHHO aKTyaJdbHO, KOTIa
OIIpe/IeJICHUE BO3PACTa OTIOKEHUH TPOBOUTCS 110 BKJIFOYEHHSAM B HUX. OTO B IIOJIHOH Mepe
OTHOCHUTCSI K HCIIOIB30BAHHUIO PATHOYIIIEPOAHOTO METOAA IS AATHPOBAHMS 300TEHHBIX
OTIOKCHUH mnemep. B 3TomM cilydae JgarupoBaHHE MX HPOBOAUTCSA I10 OPraHUYECKUM
BKJIFOUCHHUSIM B OTJIOJKEHUSI — KOCTSM JKHBOTHBIX, YIUII0. BO MHOTHX Cily4asix neiiepbl akTHBHO
HCITOIb30BAJINCh JKMBOTHBIMH M YEIOBEKOM, YTO TPHUBOAIIO K MEXaHHYECKOMY
[EPEMEIIMBAHUIO OTIIOKEHHUH M, COOTBETCTBEHHO, IEPEMEILICHUIO U3 OJHOTO CJIOs B JAPYToit
WCTIONB3YeMBIX TSI JaTHpPOBaHWs MarepuanoB (KocTed, ymist u ap.). B pesynbrare
UCIIOJIb30BAHUE JUTS AATHPOBAHMS TAKUX 00PA31I0B MIPUBOIUT K IOTYYESHHUIO HCKAXKEHHBIX JIaT
OTIIOXKEHUH. DTH MCKaXEHHUsI MOTYT OBITh CMEUICHBI KaK B CTOPOHY OMOJIOKCHHS, TaK U
YAPEBHEHUsI OTHOCUTEIIBHO UCTHHHOTO BO3pAcTa OTIOXKEHHH. /IS CBeeHUsI K MHHUMYMY
BO3MOKHBIX HCKaKXEHHH O0TOOp 00pas3moB Uil AaTHPOBAHUS JIOJDKEH HMPOBOJUTHCS MOCIE
OYEHb JETAJIBHOIO aHAIN3a MAaTepPUANIOB, IPUTOAHBIX [Vl JaTHpOBaHusA. Tak, Harpumep, B
Cllydae WCIOJBb30BaHMS KOCTEH A JATHPOBAHMS TEIIEPHBIX OTIOXKEHHH HEO0OXOJMMO
poBecTU TAhOHOMUYECKHH aHAJIN3 KOCTHOTO KOMIUIEKCA C [EIIbI0 BBISIBICHUSI MEXaHM3MOB U
(axropoB ero GpopMUpOBaHUS B KOHKPETHBIX CJI0siX. Ha OCHOBaHMM ATOrO aHaIN3a HYKHO
BBIJICNTUTH TAOHOMUYECKH OTHOPOJHBIE TPYIITEI ¥ JIUIIG 3aTeM C(OPMUPOBATH 00pa3er st
JATUPOBAHUsI U3 KOCTeW TOW TIPYIIbI, KOTOpas, Hauboiee BepOsSTHO, (OPMUPOBAIACH
CHHXPOHHO C BMENIAONINMHU OTIOKCHUSIMH. l[lpHBeneHHbIE HIDKE MaHHBIC SIBIISIOTCS
HPUMEPOM CUTYAIINH, KOT/Ia T0JJ00Hasi IIpolieiypa He Obliia BBIIIOIHEHA B TIOJTHOH Mepe.

Onmncanue neueps! u otiioxkeHuii. [Temepa Ceprimenckas 2 (KomoxonbHas) HaxonuTcs
Ha npaBoM Oepery peku Cum, y n. CeprnueBka, Karas-lBanoBckoro paiiona YensOuHCKoi
obmactn (54° 50" c.1mr.; 57° 53" B.1.). [lemepa oTHOCHTCS K TUITY TOPH30HTANBHBIX. B 1986 romy
BO BHYTPEHHEH YacTH Telephl, B OCHOBHOM KOPH/I0pE, ObUT 3aJ10%eH ITypd TLIOIMAabio 3 M.
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PrIxmble  oTIIOXKEHMST BCKPBHIBAIHCH YCIOBHBIMH TOPH30HTAMH 1m0 5 cM. Jlo ckaibpHOTO
OCHOBaHUS LIypd HE 10Be/IeH. BO BCKPBITHIX OTIIOKEHUSAX BBIICICHO 3 INTOJIOTMYECKUX CIIOS
[2]:

Croii 1 —coBpeMeHHbIE Ipsi3eBble HAHOCHI, MOITHOCTH 10 cM.

Cro#i 2 — GenecoBaTo — Cephlil INTOTHBIH CYITIMHOK, MOIIHOCTE 5 — 15 cM.

Croii 3 — KpacHO-KOpHYHEBas IIIMHA C HEOOJIBIITMM KOJIMYECTBOM JIPEBECHBIX YTOJIBKOB B
BEpXHEH YacTH; HUKHISI 4acTh €105 0e3 yroJibKoB 0003HaueHa 3a, BCKphITast MOITHOCTB 30 cM.

Bce prixiible 0Ti10KeH s ObUTH IIPOMBITHI Ha cuTax ¢ auamerpoM cetku 0,9 mm. KoctHbie
ocratky u3 ciost | He cobupanuck. M3 ocTaabHBIX CIOEB MMOCIE MPOMBIBKU OBLT MOJIY4YeH
KOHIICHTPAT, KOCTHBIE OCTATKH N3 KOTOPOTO OBIIIH BEIOPAHBI B 1a00PAaTOPHBIX yCIOBUSX. bpum
OTIpeIeICHbI OCTAaTKHU MEJIKUX U KPYITHBIX MJICKOIUTAIOMUX [3].

Tadonomuyeckne 0coGEHHOCTH KOCTHOIO Komiuiexca. Ilpy ommcaHMM KOCTHBIX
ocTaTKOB M3 cjoeB 2, 3 u 3a Obuila mpoBeleHa OICHKA IIBETa KOCTEH KPYIHBIX
MJICKOITUTAIOMNX. B croe 2 JOMHHMpOBamM KOCTH TaJeBOTO I[BETa, W OBUIO HaiileHO
HeOOJIbIIOe KOJIMYECTBO KOCTEH KOPHMYHEBOro IBeTa. KOpU4YHEeBbIH 1IBET UMeIH BCE KOCTU
TEMIEPHOTO MEIBEAs W MEIEpPHOM THEeHbl, HEKOTOpPBhIE KOCTH 3aiilla M HECKOJIBKO
HEONpEIEIUMbIX KOCTEH KpYIHBIX Miekonurarommx. B cioe 3 mpeobmazanu koctu
KOPHYHEBOTO I[BETA; TAKXKE OBLIO BCTPEUEHO HEOOIIBIIOE KOJTUIECTBO KOCTEH MAJIEBOTO IIBETA.
[TaneBblii BET MMEIM YaCTh KOCTEH JIMCHILIBI, 3ai1a ¥ PsA/L HEONPEIEIUMbIX KOCTEH KPYyITHBIX
MIeKonuTarmuX. B cnoe 3a Bce kKocTH MMeN KOPUYHEBBIHN IIBET. B MaTrepuane u3 mpoMBIBKH
cost 2 mpeolaiany KOCTH TajeBOro IBeTa; ObLIO Takke HeOOJIBIIOE KOJIUYECTBO KOCTei
KOpPUYHEBOTO 1[BeTa. B Marepuane 13 MpOMBIBKH CJIOS 3 npeodiiaialid KOCTH KOPUYHEBOTO
1Bera U ObUIO HalisieHO HeOOINbIIOe KOIMYECTBO KOCTEH MajieBoro nsera. B marepuane us
IIPOMBIBKH CJI051 3@ ObLIM TOJIBKO KOCTH KOPUYHEBOTO 1iBeTa. TakuM 00pa3oM, 04EBU/IHO, YTO
TaJIeBbIi IIBET KOCTEH 00y CIIOBIIEH IIBETOM BMEIIAIOIIEH ITOPO/IBI CI10s1 2 — Oes1ecoBaTo-ceporo
CYIIMHKA, 3 KOPUYHEBbIH 1BET KOCTeH 0OYCIIOBIICH 1{BETOM BMEILAIOLICH NOPOABI CIost 3 —
KOPHYHEBOTO CyrMuHKa. Hammdme HEKOTOpOro KoinWdecTBa MajeBBIX KOCTEH B cioe 3 U
KOPUYHEBBIX KOCTEHl B €J10€ 2 CBSI3aHO ¢ MEXaHHMYECKUM MepeMEIeHHEM HX U3 CJIOS B CIIOH B
culy pas3HbIx npuuuH. 1o Bceil Tomme cios 3 OTHOCHTENBHO PAaBHOMEPHO PACHPEIEIICHBI
KOCTH OOJIBIIIOTO IEIEPHOT0 ME/IBEI, BKIIF0Uasi KOCTH HOBOPOXKAEHHBIX ocobeil. [Tocnennee
yKa3bIBaeT Ha TO, 4TO B IIeIepe Oru0aii CaMKH C JICTEHBIIIAMU BO BPEMs 3UMHEH CIISTUKH, TO
€CTh KOCTH IIOTIAJIM B CJIOM HE B pe3yJbTare WX 3aHoca W3BHE, a HaxomsaTcs in Situ. Ha
OCHOBaHMHM 3TOTO MOXKHO 3aKJIIOYUTh, YTO KOCTH THEHIEPHOIO MEJBEAs HAKAIIMBAIHCh
CHHXPOHHO ()OPMUPOBAHHUIO €105 3.

Pagnoyrieponnoe narupoBanme. B 1988 romgy Obut otobpan obpaser KocTed yis
MIPOBEJCHNS paIMOYTIIEPOTHOTO aHAJI3a. BeIH B3ATHI Bce HEONPeeTMMbIe KOCTH KPYITHBIX
MIICKONUTAoIMX M3 cios 3. Kak yxke ormeuanoch, cpequ HHUX TnpeoOnaganu KOCTH
KOPHYHEBOTO IIBETA, HO OBUIO HECKONBKO KOCTeH mameBoro msera. Ilo »3Toif cmemranHoi
BBIOOpKE ObLIa TIOJTydyeHa KOHBEHIIMOHHAsI paanoyrieponHas aata 25183 + 1792 net Hazaz
(MBPXK-46) [3]. B 2011 rogy ObUI10 IPOBEICHO TATHPOBAHUE METOAOM YCKOPUTEIBHOM Macc-
cnektpomerpun (AMS) koctu nemeproro measens (Ursus spelaeis) KOpUIHEBOTO 1[BETA U3
ciost 3, koTopasi ObUTa ToNydeHa B xojue packornok 1986 roma. Ilo 3Toi kocTH mMoTydeH
3ampeenbHEI BozpacT > 35900 met (AA-90659) (5°C, %o -19,2; BEIXON Kommarena 4,6%;
BbIX0J yriiepoza 34,0%).

Oocy:xxnenne. Kak BuauM, 1aThl, MOTy4YeHHBIE 110 KOCTSM U3 CIIOS 3, TPUHIUIIHAIBHO
pasnuyatotcs. Jlara, monydeHHas O CMEIIaHHOM BEIOOPKE KOCTeH KOPUYHEBOIO U MajJeBOro
I[BETOB, MMEET KOHEYHOE 3HA4YeHWe, a Jara, IIOJydeHHas I10 KOPHUYHEBOW KOCTH -
3anpesesbHbli Bo3pact. [1o HameMy MHEHHMIO, IepBasi JaTa OMOJIOKEHA 3a CYET IPUMECH
0oJee «MOJIOIBIX» KOCTEH ManeBoro meera. Takum o0Opa3oM, B BEpXHEH 9acTh cios 3
MIPOMCXOAMIIO HAKOIJICHUE KOCTeH mermepHoro measess 6onee 35900 ner Hazan. PeanbHblit
BO3PACT OTJIOXKEHHH 3TOTO CII0SI MOKET OBITH HECKOJIBKO HHBIM.

Bonee TouHo onpenenuts BpeMs GopMupoBaHUS €105 3 TO3BOJIAIOT CIISIYIOIIHE JaHHbIE.
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ITo xocTsiM GombIoro memepHoro Mensens u3 nemep FOxHoro Ypana momydeHo cemb
paauoyIIepPOJHBIX JIaT, U3 KOTOPBIX LIECTh ObUIM 3anpeleibHbIMM, a OJHA Jara HMesa
3rauenue 47100 + 900 1. 7. (OxA-16959). 1o kocTIM 3TOTO BHA U3 APYTHX Memep Ypaia
MOJIyYeHO HIECTh PaJuOYyIIIEPOJHBIX JaT, camMasi MO3AHsA U3 KOTophlx — 39190 + 360 . H.
(OxA-16961). Takum 00Opa3oM, ITaTHPOBAHHBIC KOCTH OOJBIIOTO IMEMICPHOTO MEIBENs U3
MecToHaxoxkaAeHui Ypana He Monoxe 39000 ner. AHanu3 paguoyIIepoAHBIX AaT KOCTEH
GOJIBIIOTO MEMEPHOTO MEABES U3 MECTOHAXOKACHUH EBPOIIBI MOKa3al, 9To 3TOT BU BEIMEP
He nozauee 25000 ner Hazax [4]. B cioe 3 CeprineBckoii 2 neniepsl MHOTO KOCTEH 00JIBIIOro
MELIePHOr0 MeJBe/s, HO TOCKOJbKY aTHpPOBaHA TOJNIBKO OJHA W3 HUX, JPYrHe KOCTH
(TeopeTnyeckn) MOTYT UMETh OoJiee MOIO0H Bo3pacT. Ho Tak kak 3TOT BUJ BEIMEp OKOJIO
25000 net Ha3aa, TO BO3PACT CJIOSI, COAEPIKAIIETO KOCTH ATOTO BH/A, HE MOXKET OBITh MEHbIIIE
25000 ner. Kak 1moxa3aHoO BbIIIE, JaThl KOCTEH OOJBIIOTO MEIIEPHOTO MEABEI U3 APYTHX
nemiep Ypana He mMonoxe 39000 ner. Ha ocHOBe Bcex 3THX JaHHBIX MOXKHO ONPEACTHTH
“mmpoKyio” u “y3Kyto” natel cinos 3. “Illupokas’ mata IMeeT orpaHHIeHHE CBEPXY BpEMEHEM
BBIMUpaHUsI 00JIIIOTO TerepHoro Menses — 25000 et Hazaa, HUKHHA BO3PaCTHOM Mpezes
OTpaHMYCH COMYTCTBYIOIICH (ayHOl MEJIKHX MIICKONUTAIOIINX, KOTOpas MOJIOKE
CTpeJeKoro (MUKYJIMHCKOTO, 3€MCKOT0) MexieTHUKoBbsI [3]. Takum obpaszom, “mrmpokas’
nara QopmupoBanusi ciosi 3 — 25000-117000 ner Hazan, YTO COOTBETCTBYET MOPCKHM
n3oronHbM craausm (MUC) 5d —3. Ha ocHoBaHMH BHIOBOTO COCTaBa M CTPYKTYPHI (hayHBI
IPBI3YHOB ©3 93TOro cios [3] ero maTHpoBKa MOXeT OBITh CyXeHa J0 MepHoa,
COOTBETCTBYIOILICTO HEBBSIHCKOMY (KaprUHCKOMY, OpsiHCkomy) Bpemenn win MUC 3,
2500059000 ner Hazaa. YuuThiBas NOITYYCHHYIO PAAHOYINIEPOAHYIO JaTy, OCHOBHAs 4acTb
ciost chopmupoBaniachk B repBoid moosuae MIUC 3, mpumepno 3500059000 net Hazaxm; 3To
“y3kas” npata uist cios 3. Cienyer OTMETHTbh, YTO B BEPXHEM TOPU30HTE CIIOSl 3 UMEIOTCA
JIpEeBECHBIC yTONbKHA. Bpemst n MexaHW3M WX MOMAJaHWsS B CIIOW HESICHBI M MOTYT OBITh
YCTaHOBJIEHBI HA OCHOBAaHMHU MX NMPSAMOIO PaAMOyrIepoAHOro narupoBanus. Cioi 2 Moxker
OBITh JIATUPOBAH Ha OCHOBE €r0 CTPATUIPAHUYECKOTO MOJIOKEHHUS, BHUIOBOIO COCTaBa U
CTPYKTYpPBI HalZIGHHOH B HeM (hayHbI MEJIKHX MIIeKoUTaromux [3]. Tak Kak 9TOT CII0H JISKUT
BBIIIIE CJIOSI 3, TO OYEBHUIHO, 4TO OH MoJyioke 25000 net. BumoBoi coctaB (ayHbl TUITHYHBII
no3aHeHeoruieiictoneHoBrlit [3], To ecte B mpemenmax 25000-10300 ner Hazam, dYTo
COOTBETCTBYET MOJISIPHOYPATbCKOMY (CapTaHCKOMY, OCTalIKOBCKOMY) Bpemenu unu MUC 2.
Bornee TouHO BO3pacT MO3BOJISIET OTIPEISITUTH BHIOBOM COCTaBa M CTPYKTYPBI (PayHbI MEITKHX
MJICKOMUTAIOMIUX. B cocTaB (ayHbI BXOIAT MBIIIOBKHU (Sicista §p.), OTHOCUTENBHO BEJIMKa
JIOJIST BOJISTHOM TIONIEBKH (Arvicola terrestris) m OTHOCHTEIIBHO HEOOIBIIHE JTOJIU KOIBITHOTO
nemmutra (Dicrostonyx gulielmi) n crennoit nectpyuiku (Lagurus lagurus), 9410 yKa3biBaet
Ha OTHOCHUTEINIFHO BIQKHBIN H YMEPEHHO TETIIBIH KIIMMaT. DTOT KJIMMaT COOTBETCTBYET BTOPOI
nonosune MUC 2, mnociie makcumyma xonofa, npumepHo 17000-10300 ner Haszaz.
COOTBETCTBEHHO, STHM BPEMEHEM JaTHPYETCs ¥ BpeMst (pOpMHUPOBAHHMS CIIOS 2.
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NCKYCCTBEHHBIE ITO/I3BEMHBIE ITPOCTPAHCTBA

ARTIFICIAL UNDERGROUND SPACES
M.B. boraanos
2. Conuxamck, Ilepmckuii Kpaii

IITOJBHU COTUKAMCKOI'O PAMOHA

M.V. Bogdanov
Solikamsk, Perm Region
MINE GALLERIES OF SOLIKAMSK AREA

Summary
The history of the Grigorovsky and Teterinsky copper mine, lo¢ated on the Kama river bank nearby Solikamsk i§
presented.

V¥ nepesuu I'puroposo Ha Gepery p. Kambl BOsu3u r. ConMkamcka COXpaHulach cTapas
ITOJBHA | PUTOPOBCKOTO MEAHOTO PYJHHUKA, NCTOPHS KOTOpOro HaunHaeTcs ¢ X VI B.

Bonapusumimest B 1613 roga PomaHOBBIM OBLIIO HEOOXOAMMO BO YTO OBI TO HH CTAJO
MOIOJHUTS OITyCTEBIIYIO Ka3Hy. OMHOBPEMEHHO BO3pociIa IoTpeOHOCTh Poccuu B MeTamax.
IIpuBo3HBIE MeTaluIbl, 0COOCHHO Mezb, ObuTH Joporu. Mx He xBaraino. [losBuiace octpas
HEOOXOIMMOCTh B COOCTBEHHOM, OOJee JeIIeBOM U JOCTYIHOM Chipbe. CTau CHapsuKaThes
9KCIIEUIIH CBOMX M MHO3EMHBIX 3HATOKOB HCKATh «PYJLy 30JI0TYIO U CEpPeOPSHYIO U MEIHYIO U
JOpPOTHE KAMEHbI».

Puc. 1. Bxox B mrtonsnn y 1. I'puroposo

Camoe paHHee M3BECTHOE COOOIICHHE O HAXOJKEe MEIHOH pyasl Ha Ypaje CBA3aHO C
nMeHeM xurens BoTuyiHbl Hukuter Ctporanosa Slkosa JlutBnHOBa. B moHecennn Ha nMmst
naps Anekcest MuxaitnoBuda on coo6ia, 4to B [lepmu Benukoii pyzibl MeIHOI MHOTO U B TOI
pyze «4asts Oyaet u 30101o» [1].
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1o coobmennro n3 Mockssl B Hukutckyio BoranHy CTporaHosa «4To0 pymy ChICKaThb. .. H
HalleMy rOCylapCTBY HPHObUIL YYHHHUTH» OblIa MOCIAHA SKCIEAULHNS 10 PYKOBOICTBOM
U.BapreneBa u nogpsdero [.JleonTheBa. OqHAaK0 dKCTIEnUIUS 0e3 0c000# ymaun MOKUHYIA
[Ipuxambe.

Bcenen 3a sroit sxciequimei B 1626 1. «B Ilepmp Benmkyio n k ConmukaMcKy U B UHBIE
MIOMOPCKHE U CHOMPCKHE MECTa» HaIPaBIISETCs OMCKOBBII 0TS O] HAYaJIOM JBOPSIHUHA
IA.3arpsixckoro u monesiyero C.benmukoBa. OnHAKO MOWCK PYAHBIX MECTOPOXKICHUH HE
YBEHYAJICS IPAKTHUECKHUM yCIIEXOM, XOTsI IIOUCKOM OBbUIN OXBAaYCHbI MHOTHE MECTA.

ITo coobmiennto crapua [Isickopckoro MoHacThIps KopHubs 1715t moucka MEeIHOM pyabl K
Comu Kamckoit 22 ¢espans 1633 . moceuiaercs napem Muxamiom @enopoBudemM
sKcnenuIys Bo miaBe co croiapbHukoM B.UM.CtpemneBbiM u gwsikom B.CepreeBbiM. OnHu
BEPHYJIHCH C JOHECEHUEM, UTO HALITK OOraTyr0 MEAHYIO pyay, a B stHBape 1634 I. yuacTHUKH
SKCIIEANINH MTOITyYali oAapKku B Mockae.

O 3HaYeHHW IS TOCYIApCTBa ITHX HAXOAOK MOXKHO CyIWTh IO Harpaaam, KOTOpPEIE
MOJyYWJIM YYAaCTHHMKM SKCHEIULIMH. 3a MOHECeHHble Tpyasl 6 sHBaps 1634 r. Muxaumn
®deomoposud mpoussen B.M.CtpemneBa B OKOJIBHUYNE, a § alpesist TOTO XKe rojia MOKaIoBajl
eMy JaBe IIyObl, «IeHexHble nmpumaun» 220 pyoOreid, a Take B PocToBckoMm yesne cerno
[py>xuHnHO ¢ «aepeBHIMHU 660 YeTH B BOTYMHY» 32 TO, UTO «CUACTheM MeieHy10 pyay y Conu-
Kamckoii B I puropoBoii rope» chickail.

Ero momomnHuk cTombHUK SHaKIBIY Yenuies momydnn «kKajaoBaHbs», cTpsamauid Cuia
BaxreeB — cepebpsubiii koBm u 30 cobomeii, ctompHuku [puropmii Bomkos, Kupwnmn
Apcenbes, xuiel; Marseil Pa6unun noxanoBansl Muxauiom ®eqopoBUyYeM TKaHAMHU U
kynunamu. Eme 6onee menpo Harpaaun Benuknii F'ocynaps nnosemua Enuces Koera 3a To,
410 «ero ['ocyapeBa ChICKHOTO Jiesia MEesIHbIE PY/bl PaAei» — CepeOpsSHBIM T030JI04EHHBIM
KyOKoM, TKaHIMHU 1 40 cOOO0ISIMH . . .. OcTaIbHBIE TOTYYHIIN 110 3HAYUMOCTH CBOEH [4].

Kpynueiimuii pynHuk Haxoamics B BepXoBbsiX KaMbl, B OKpPECTHOCTSX JI€peBHU
I'puropoBo Ha I'puropoBoii rope, BO3BBILAIOIICICA Hax MOWMON OE3BIMSHHOTO PYYbs,
BITAIAIOILETO C ITPaBOii cTOpoHbI B Kamy.

B 1633-1634 romax npu cronsHuke B.M.CTpenrnese Hauanoch CTpOUTENHCTBA 3aBOJIA HA
I'puropoBoii rope, HEHNOCPEICTBEHHO y MeCTa JOOBIYM MEOHOW pyabl. Bbul mocrpoeH
[UTaBUIIbHBIN aM0ap, uepes pydeii Oblia c/ienana 3anpy/ia i yCTaHOBICHO BOJSIHOE Koseco [5].

Tak ObUIO MMONOKEHO HAyayo TEpBEHIy NBeTHOW Meramtyprun Poccuu. O6 3TOM
TOBOPHTCS B IIAPCKOM HAKa3HOU MaMATH: «rae ObUT 3aBOJ M IIaBWIIBHS TpU OKOJIbHUYEM IIPU
Bacunse MiBanosuue Crperraese» [2].

B 1648 rony ['ocynapeB npukas mocyutani BOCCTaHOBIICHHE 3aBO/Ia HEPEHTAOCIbHBIM H OH
ObLT OTHAH B apeHay Anekcanapy TyMammoBy u ero ChIHOBBsIM. OHH Ha4aJId IUTaBKy MEIH «OT
cels».

B 1656 romy na ['puropoBoii rope «MeqHbIE Py[Abl BBIHSUIACH», MHCAN HApio AJIEKCEI0
Muxaitnosuday B yenooutHo# J[.A. Tymamos. [Tociie TymameBbix u3 MOCKBBI OBbLT IPHCITaH
MHO3EMell, HO OH BCKOPE yMeD, a «3aBO/IbI 00JIe€ B ICHCTBUM HE OBIBAIIH U CTOSUTH ITyCTHD) [3].

HanGonee xBannpuIUpOBaHHbIE HHOCTPAHHBIE U PYCCKHE PYAOKOIBI OBLIN SKCTPEHHO
MOOMJIN30BAHBI IS CHELHUAIbHBIX CAlepPHBIX paboT mpu ocane Puru Bo Bpems BOMHBI CO
[IIBenmeii. Beckope Ha I'pUropoBoil rope «IOAKONBI M HIAXThI OOBAIMIINCH» M PYIHHUK
OeszeiicTBOBAI.

Co BcrymenueM Ha ipecton llerpa [ HaunHaeTcst HOBBIH HTan B uCcTOpuH [ pUropoBCcKoTo
pyaHuKa. MTHUIIHATOpOM €ro BO3pOoKICHUS BHICTYTINIIA Ka3Ha.

B 1722 rony renepan-maiiop B.M. ['emHnH mocnme ocmoTpa ['puropoBckoro pymaHHKa
3aKJIIOUIII: «B TOH rope MeIHOro Inudepa MMeeTna J0BOJIbHO... HA HECKOJBKO JIET OHOrO
Oynet». ConmukaMCKuii JTETOMHCEI] B 9TOM ke rofy 3anucai: «llo yka3y BexeHo BO300HOBUTH
I"'puropoBckue MeTHBIE 3aBOJBIY.

W noce 3akpbIThst [ pUrOpOBCKUIA PYTHUK IPUBIICKACT K ce0¢ BHUMAHNE HCCIICI0BATEIICH.
MHTepecHbIe CBeECHNS 0 PyAHUKE COAEPKATCS B TPYAaX aKaJleMIIeCKHUX n3fganuii 1770-x .
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JocrarouHo ckaszatb, uto B 1770 1. Ha I'puropoBoil rope moObIBam pyccKuit
MyTelecTBeHHUK, uctopuk Kanutad H.IT.PbrukoB. Bot kak nucasn oH 0 CBOMX BIEYATIICHUSAX
OT YBHJCHHOTO: «PyIHBIE MBI OCTATIHCh BOBCE OPOIICHHBIMH. .. BObIIIast 4acTh 3y cTeNbIx
LITOJICH BUJTHBI [IPH CAMOH MTOIOIIBE FOPHI. .. B Gyrpax n3 ropsl BBIHOLIEHHON 3€MJIN HAXOIHJ 51
HEeOOJIBIINE KYCOUKH MeCYaHOoit U udepHoit pyas» [7].

ToBops o mpuuuHax ocTaHoBKH pynHHKa H.IT.PIukoB 3anmcait: «oH OpOILEH 10 CIIy4aro
Ype3MEepHOH BOABI, KOTOpasi BHIXOAS M3 HEIpP 3eMJIM MOTOIUIUIA PyAHBIE CIOU TakK, 4TO HE
HaXOJMJIM CPECTBA €€ IPEOI0TIEThY.

Uepes ron, 30 wmrons 1771 roma, akamemuk JlemeXxuH mHCaln: «HA BO3BBILICHHOM
KaMEHHCTOM Oepery Onu3 caMoil pedykn BHJHBI ObIIM BEJIMKHE Ky4dH 3€MJIH U IIH(EPHOTo
[IECOYHOT0 KaMHS$1, COCTABIIAIOIINE OCTATKH OBIBIINX TYT PYAHUKOBY [6].

Okcnenuuust MHCTHTYTa HCTOpHH 1 apxeooruu Ypanbsckoro otaenenns PAH B 1993 rony,
obcnenosana ['puroposckoe pysHoe MecTopoxaeHue. [Ipu o0caenoBaHuu B OKPECTHOCTSIX JI.
I'puroposo sxcneaunys 0OHapyKKIa MHOTOUHCIEHHBIE TPOBAJIbI IUAMETPOM OT 4 710 15 M u
IyOMHOM 0T 2 10 5 M, @ Ha TPOTEKAIOIIEM PY4be — COXPAHHUBIINECS OCTAHKH INIOTHHBI JUTHHON
110 80 M, BEICOTOH 2 M M IIMPUHOHN 12 My OCHOBAHUS C ABYMS ITPOPE3AMHL.

Ocrarky pyAHHKa MOXHO yBU/IETb U cerofgus. B 2010 roxy skcneanius mKOJIbHUKOB U3
cosukamckoro nenrpa «POCT» nox pykoBoacTBom U.M. Yeuybanuna 1 aBTOpa 0CMOTpPEIIN
LITOJIBHIO, KOTOpasi OTKpbUIack rocie omnon3anus ckioHa B 2002 r. OHa pacrosioxeHa B
kpyToM Gepery B 800 M OT ycThst 0€3bIMSIHHOTO PY4bsi BHU3 10 TeueHUI0 p. Kambl Ha BeicoTe 8,5
M HaJl ypoBHeM Bozbl. ITpoiiT 110 Hell B OIHBIN pOCT MOXKHO Ha TIIyOUHY 8 M, a JaJiblle Iy Th
nperpaxzaaer oosan. [TogHABIIMCH BBEPX IO TPOIHMHKE KPyTOro Oepera, Ha IOJIE U B JIECY
MOYXHO YBH/IETB IIPOBAJIBL, & CITyCTHUBIINCH IT0 TOPOTE K PyUbIO — OCTATKH IUTOTHH.

Huxe no reuenuto p. Kamel B 8 kM ot ['puroposoii ropsl, y 1. Tetepuno, coxpanuiach emie
OJTHA INTONBHS. PsIToM ¢ Helf Ha TOBEpXHOCTH BEIXOAUT XKHJIa MEMCTOTO ECUYaHNKA.

Puc. 2. Bxon B TerepuHckue mtonbHu

B.N.I'enuun B «OnucaHny ypaJbCKUX W CHOMPCKUX 3aBOJIOBY» IHCAJ, 4TO pabOoThI Ha
TeTepuHCKOM pyJHUKE Ha4aJIuCh B HOsOpe 1722 T. moj pyKoBOACTBOM IuTeiirepa I'eHapuka
Beepa n mmxr-meiicrepa Anzapes [Topouna. bouta 3a0xeHa MTONBHS B HECKOJIBKO CAXEH,
HO «3a TOHKOCTBbIO (iena» paboTel Bckope ocrtaHoBWiIM. B 1728 romy ¢ mpuxomom
pynouckareinst Crerrana MebHHKOBa pyAHHK Hadas paboty. IMesioch J1Be IITONIBHN: IIepBast
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— IPOTSDKEHHOCTHIO 12,5 caxkeH OblIa 3aToruieHa BOJOHM, BTOpas — MPOTSHKEHHOCTHIO 16,5
cakeH. Pynuuk 3akpoitT 22 nexadps 1730 1.

CoxpanuBmIascst MToiabHS TeTepnHCKOro pyaHHKa Ha Oepery Kamer ceromus noctynHa
IUISL TIOCEIEHUS. U UMeeT NpoTsHkeHHOCTh Oonee 60 M. Henanexo ot Bxozja umeercs sma-
BogocOopHUK. [IpogBurarecs mo mTONEHE MOKHO BHAYajlIe CHIBHO MPUTHOAsCH, a 3aTEM B
TMIOJIHBIA POCT. 3/1€Ch TEMHO M THXO0. Bo3yx unct. BceM nomaBimmM crofa KaxeTcs, 4To OHU
OUYTHJINCE B IpyTOM H3MepeHnH. BpeMs 3aMupaeT, a eciu NpUCITyIIaThCs — MOSKHO YCIIBIIIATh
THXOE JbIXaHHE 3EMIIH.
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Hadbepescnouennunckasa 20poockas cneneocekyus

TUIICOBBIE BBIPABOTKHU B PAMOHE C. JIOJITASI IIOJITHA (TATAPCTAH)

A.A. Gunko
Speleoclub of Naberezhnye Chelny
GYPSUM MINING NEAR THE VILLAGE OF DOLGAYA POLYANA (TATARSTAN)

Summary
The mines of Dolgaya Polyana are placed in 14 km to the north of the town of Tetyushi. The industrial mining of gypsum
had been carried by the artel «Volzhsky gornyak» from 30-§ to 50-§ years of the XX century. Today the mine i§ being
investigated by the Speleologists. The total length of investigated mines i§ about 6 km.

Hcropust no0Osrun anedactpa Ha mpaBodepekbe BODKCKOro Oepera B paiione Kamckoro
VYerbs yxonuT KopHSAMH BO BpemeHa bynrapckoro rocynapersa. K XIX Beky B TeTromickom
yesJie IeHCTBOBAJIM AECATKH KaMEHOJIOMEH, Ha KOTOPBIX ObLIO 3aHATO MY)XKCKOE HaceJIeHHe
BCEX NPUOPEIKHBIX IEPEBEHb — OT C. AHTOHOBKH JI0 T. TeTroIu. 3a JIeTo B ye3/e J0ObIBaIOCh U
OTIpyXkajoch Ha peunsle cyaa 10 500 Teic. my0B anedacTpa, nocrasissuierocs B Kazanckyto,
Cumbupckyro, CaparoBckyro, Hosropozckyro u SIpociasckyro rybepunn [1]. B coBerckoe
BpeMsI 37eCh Pa3BEepHYNAch MPOMBIIUICHHAs H0ObIYa, OXBaTHBINAas AHTOHOBCKoe, Kamcko-
YerbuHckoe u CIOKeeBCKOE MECTOPOXKICHUSL. JI0JITONONITHCKUE PYITHUKH PACIIOIOKEHBI B 2 KM
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K BOCTOKY OT c. Jlonras [Tonsna B roxHON yacTH CIOKEEBCKOTO MECTOPOXK/ICHHUS HA TPAHUILIC
Tetromckoro u Kamcko-Yerbunckoro paitonoB Tarapcrana. Mx paspaborky ¢ 30-x rr.
(BO3MOXKHO 1 paHee) OCYIIECTBISIIA apTelb «Bomkcknii ropHsk». Takoe ke Ha3BaHHE HOCUIIO
U caMo MNpeAnpusTHEe — PYIHHUK «BoKckuil ropHsk», BKIOuYaBliee B ceOs JBe TOpHbIC
BeIpaboTku. OHn Haxoamnmucsk B 100 M apyr oT gpyra mo 06e CTOPOHBI OT YCThsI KPYITHOTO
OBpara, BBIXOAMBILETO Ha BOJDKCKOE IpaBoOepexbe. Pa3pabarbIBaBIIMICS MpeIpHATHEM
MIPOAYKTUBHBIN FTOPU30HT Turica (T.H. «CeMHUAPLUIMHHUKY, OTHOCSIIMNCS K Ka3aHCKOMY SIpYCY
BEPXHEH [IepMH ) HIMEET B 3TOM MECTE MOIIHOCTB 5—6 M M BCKphIITY 25-35 M, IpeACTaBICHHY IO
KPaCHOLIBETaMH TaTapcKoro sipyca. [Ipu pyaHuke ObUT BO3BEAEH Psijl MPOM3BOACTBEHHBIX U
XO3STHCTBEHHBIX TIOCTPOEK (IIPEAIPUSATHE COOOIIATIOCh C TIOCEIKOM TPYHTOBOI Jtoporoii). B
HacTosiiiee BpeMs 00e BhIpaOOTKH OTKPBITHI ¥ JOCTYITHBI JJIs ITOCELICHHSI.

Croxeesckuii-2  (Bonvwou  [oneononsnckuu). D10 Hauboiee KpyHHBIH pyAHUK
JlonrononsHCKOM TpyIIbL, AEHCTBOBABIIN ¢ epepbiBaMu 10 KoHIa 50-X rr. Pacnonoxex B
MacCHBE K CeBepy OT YCThs oBpara. COXpaHMIOCh KpaTKoe OMICAaHNe PYJHUKA, COCTABICHHOE
orpsimoM Dkcrieauiu ocoboro HaszHadeHus (DOH) ocenbto 1941 r.: «¥Yemwve ocnosnotl
wmonvuu (Nel) sxenayamupyemvix 6b1pabomox 8bixo0um 6 6OK08OIU CmeHe 08paza Ha 8bicome
4-5 m nao ezo onom. [o 6epeca Boneu oxono 200 m. <..> Ocmanbhvie ycmvs 2moil
svipabomku obpawenvl k Bonze, gvixooam 6 kpymom 6epeey Ha paccmosnuu 50 m om pexu, Ha
svicome 6 10 .m nao ee ypognem. <...> I100 yepo3oti 066ana Haxo0ames yCcmusi WmMoneH, u3-3a
00pyUIetsl PHIXTILIX NOPOO MAMAPCKo2o sapyca. <...> Buipabomku npedcmagisiiom cobotl
EOUHYIO CUCTEMY, COCMOAWYIO U3 OCHOBHOU WimonvHu Nel, npomsausarowjelica napanieibHo
Bonee, u psioa nonepeunvix wumonen (Ne5,6,7,8,9), ebixoosuux ceoumu ycmosmu k Bonee. Oma
OCHOBHASL CEMKA OCLO0JICHEHA YenbiM psaoom cooek. Yemovs wmonen Ne5,6,3,4,9 sacvinanoi.
Ocnosnas wimonvisi umeem oauiy 250 m, gsicoma ee om 4 00 3 m, wiupuna 5 m» [4]. B noObrue
THIICA TPUMEHSUICST Oypo-B3pBIBHON MeToA. TpaHCIIOpTHPOBKA ITOPOIBI OCYIIECTBISIIACH B
BaroHeTKax I10 Y3KOKOJEHHBIM IyTsM IIUpUHON 0,75 M, COCTOSBHIMM M3 JEPEBSHHBIX
OpYCKOB, OOMTHIX METAJUTNUECKUM yroskoM. B 1941 roqy mMenocs okoio 1 KM Takux ImyTeH.
DJeKTPUYECTBO ISl OCBEIICHNUs 00bEKTa 1aBajia cOOCTBEHHAsk HEOOJIbIIAs IEKTPOCTAHIHS.
Cornacuo otuety DOH, obmrast anuna BeipaboTku cocranisiia 2350 M, miomans — 11750 m°,
00beM — 44500 m°. [To HEKOTOPBIM TaHHBIM, PYAHUK K Hadary 50-X IT. ObII 3aKOHCEPBHPOBAH.
[pu 3aromnenun KyitObieBckoro Bogoxpanuuiia B 1957 r. ypoBeHb BOABI JOCTHT BXOI0B. B
MOCTIeYIOIINE IeCSTUICTHS aKTHBHBIE a0pa3MOHHbIE M OIIOJI3HEBBIE MPOLECCHl MPHUBEIN K
OTCTYyNaHUIO Oepera W CaMOBCKPBHITHIO BBIXOAMBLIMX Ha Boary mrrosneH. Bxomst B Gopry
oBpara, HalpoOTUB, OKA3aJHCh CKPBITHIMHA 1107 ortoa3HeM. B1980-e rofp! mToasHN aKTHBHO
IOCEIAIMCh TYPUCTAMU-JIBDKHUKAMHU, KOTOPbIE HEPE/IKO OCTAHABJIMBAINCH B HUX HA HOUJIET.

B 2005 romy pymHuK 00cienoBaics psizaHCKuMu crieneonoramu (JleontseB M, SIHaku A.,
Crosb6a P.), a B 2006 . cneneonoramu Habepexxusix UennoB u Kazauu. o pesynasraram
TOTIOCHEMKH, 00IIast MPOTSHKEHHOCTh BBIPAOOTKU cOCTaBmiIa 5,2 KM, miomaas — 30 Teic.M°,
o0beM — 125 Toic.M° (pHc. 1).

B nacrosimmee Bpems JOCTYIHBI BCE 5 BX010B cO CTOpoHbI Bomru. Kpaiinuii roro-3amaHoIii
BXOZl IIpETepIiesl 3HAYUTEIbHOE CMEIICHHE BBEPX 3a CYET I'PABUTAIIMOHHBIX MHPOIECCOB,
OCTaJIbHBIE BXOJBI UMEIOT pa3Mepbl 5X6 M U HaxoasTca Ha Beicote 0,5—1 M Hax 3epkaioMm
BOJOXpaHWININA. B BeceHHee BpeMsi BXOJBI MOJITAIUIMBAIOTCS, YTO 3aMETHO TI0 XapakTepy
OTJIOKCHUH, Clie/laM Ha CTeHaX W OOMJIMIO APEBECHOTO M OBITOBOTO MYCOpa, IPUHECEHHOTO
TeueHHEeM (B MEPHOJ TTaBOKA K PYJHUKY MOJKHO JTOOpAThCsl TONBKO Ha JIofike). BripaboTka
3anoxena B Maccuse 460x190 M u BeITAHYyTa napajuieasHo Bonre. YCi10BHO MOKHO BBIACTHUTD
JIBE YaCTH — «OIIDKHIOIO» W «JATBHIOI». «bBImkHsIs» — Hanbonee crapas JacTh PyIHUKA,
MpeICTaBIIOmAs OO0 cucteMy M3 psina kopotkux (40—-60 M) u oguoit anuaHON (180 M)
IITOJBHU, COEAMHEHHBIX MEXTy CO000M MapauleNbHBIMH INTpeKaMH-cOoOWKamu. 31ech
MPAaKTUYECKH OTCYTCTBYET [EpEBSHHAs Kpemb, a IIMPUHA MPSAMOJIMHEHHBIX IITPEKOB
nocturaet 10 M mpu BEICOTE 710 5,5 M.
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Puc. 1. ITnan pynauka CrokeeBckuii-2 (110 MaTepHaiaM TOIOCHEMKH
TJIIT «Crukey», HI'CC, 2005-2006 rT.)

B 3uMHee BpeMs Temrieparypa B «OIMKHEH» 4acTH JIMIIb Ha HECKOJIBKO TPayCoB BBIIIE
IIOBEPXHOCTHOH, YTO HPHBOXUT K MOSBICHHIO Hajenedl M OOJNBIIOTO 4YHCia JIEISHBIX
CTaJIarMUTOB (BBICOTOM /10 2,5 M 1 imameTpom 110 0,4 M) Ha rtowma i 1o 1 Teic.m® (puc 2).

Puc. 2. JlensiHble cTamarMuThl B ONIVDKHEH YacTu BoIpaOOTKH (oTo A.SIHaKu)
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TemneparypHBIf peXKHM, B COBOKYITHOCTH C OTCYTCTBHEM KpeIeXa, CIIOCOOCTBYET
Pa3BUTHIO 0OBAJILHBIX IPOLIECCOB.

B psme mect cBomgsl 0OpymIeHHST y)e JOCTHUIVIM BBIMIENEKAINX KPAaCHOIBETHBIX
TaTapcKUX OTIOXKEHWH. «JlanbHsisy dacTb HaxoauTcs: Ha pacctosiuuu 30-60 M ot Gepera u
coenuHseTcs ¢ «OmbKHEH» B ABYyX MecTax. Emne aBa coeanHeHns, IMEBIINECS paHee, HbIHE
00py1eHsl. OTo Hanbosee no3AHue pa3paboTKH, TPOHIEHHbBIE KAMEPHO-CTOIOOBBIM METOIOM
C OCTaBJICHUEM BBITSIHYTHIX LEJUKOB JuMHON 10 40-50 M m mmpunoit 5-10 M. Kamepst
BBITSIHY ThI B10JIb BOJITH IpenMy1IeCTBEHHO 10 HAIIPABIICHUIO FOr0-3a11a 1 — CEBEPO-BOCTOK.

[Hupuna xamep — 610 M, cpeanss Beicota — 3—4 M. IlITpeku, ncnoiap3oBaBIINECs s
TPaHCIIOPTHPOBKH TTOPOABI U3 KaMep, UMEIOT JIepeBsSHHOe KperuieHne. Kak mpasmio, 1o
Kiaccuyeckue Il-oOpasHble KOHCTPYKLHH, YacTO C JOLIATBIM HACTHIOM MEXKIY
nepexiIaguHamMi. Ha moTeHnpanbHO OmacHBIX ydacTKaxX HCIONB30Bajiach Kpemb U3 Ooree
MAaCCHUBHBIX CTBOJIOB JEPEBBLEB, yCTaHOBIIEHHAas ¢ yacToToi 0,51 m. IlpuycteeBas yacTb
OIHOM W3 INTOJICH, BBIXOAMBIIEH B OOpTy OBpara, MMeeT CIUIOIIHOE KperieHue. Pexke
IIpUMeHsIIach oquHOouHasA T-00pa3Has Kpernb ¢ JUIMHON BepxHeH mianku 1o 1 M. CoBpeMeHHoe
COCTOSTHHE KPETH B IeJIOM HEYAOBJICTBOPUTEIHHOE — B OOJIBIINHCTBE CITyYaeB OHA MIPHUIIIIA B
HETOJTHOCTb, MECTAMH ITOJTHOCTHIO MITH YaCTHYHO OOPYIIHIIACh U ITOKPBITA IJIECEHbIO (puc. 3).

CoXpaHUIIOCH JIUIIb HECKOIBKO YUaCTKOB, I7I€ KPelb, HECMOTPs Ha Ooinee ueM 60-1eTHHHA
BO3pAcT, MPOAOIDKAET HECTH CBOM (QyHKUMU. B psne kamep mporpeccupyror oOBasibHbIE
npoueccel. PopMHUPYIOLIUECS TPU 3TOM CBOABI OOPYIIEHUS JOCTUTAIOT BBICOTHI 5—8 M OT
JIMHUY KPOBJIHM KOPEHHOTo 3a00s1. 711 HEKOTOPBIX IITPEKOB «IajbHEID JacTH XapaKTepHO
MOJTOIJICHHUE, 00I1as IIOMIa b KoToporo 6osee 1,1 Thic.M®. OTMEYaI0TCs y4acTKUA aKTHBHOTO
BOJIOTIPUTOKA TI0 TEKTOHWYECKHM TpEeIIMHaM. B OIHOM M3 TakMx MecT, Ha NepeKsIaJanHax
JICPeBSIHHOM Kpenu W Ha II0YBe BbIpAaOOTKH, 00pa30BAJIMCh KaJbIIUTOBBIC HATEKH.
Temneparypa B «nampHel» dactu +5-8°C. B kpaiiHell ceBepo-BOCTOYHON YacTH PyTHHKA
3UMYET KPyITHasi KOJIOHHS JICTYYHX MBIIICH, YUCIOM HECKOJIBKO COTEH 0co0ei. 31ech e Ha
MOTOJIKE OJHOW W3 Kamep Ha rmurom@aau cBbime 30 M° MOKHO HaONIOAaTh TOHYAWIIHE
KpucTaiisl Mupabmiauta. K CcoXaleHHio, OHM YacTO YHHMYTOXAIOTCS OeCHedHbIMU
nocerutesiMu. CeromHs pyJHUK ITOCEIAeTCsl MECTHON MOJIOIEKBIO U HEMHOTOUHCIICHHBIMU
TYPUCTaMH, a TAKKE PbI0aKaMH, YKPBIBAIOILIMMHUCS B €TI0 OJIMKHHUX IITPEKaX OT HEITOTOJIbI.

Puc.3 Yuacroxk pynauka CrokeeBCKuii-2 ¢ IepeBsiHHOM kpembio (poto A.SIHakm)
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Crokeesckuil-3 ([Jonzononanckuii Manwii). Pactionaraercs B MacCHBe HUKE YCThSI OBpara.
K MoMeHTy ocMoTpa pyaHUKa OTpsiioM dKeneanimu ocoboro HazHadeHus (JOH) B 1941 . on
YK€ He dKCIUTyaTHpoBaics. Bxompl ObuM 3al0KeHBI HA TOM K€ BBICOTE, YTO W IITOJIBHU
CrokeeBckoro-2. OauH u3 BXoA0B (T.H. mToibHs Nel() ObLT 4acTHYHO 3aBajieH, Apyrue
OCTaBaJINCh OTKPHITHIMU. B oT4yeTe ykazansl pa3zmeps! BeIpaboTky: fmuHa — 700 M; miomas —
4 teIc.M®; 00BEM — 16 ThIC.M® [4]. B 2005 romy. TonmocheMKy CIOKEeBCKOTO-3 BBITIOIHUIN
PSI3aHCKHE CIICJICONIOTH, TOATBEpANB MophoMeTpHuUecKre JaHHble, noitydenHsie DOH, n3
Yero cJeyeT, 4To 100bIYa B HeM OoJiee He MPOn3BoAMIack. PynHuk 3amoxeH B 610ke 135x85 M
U TpeACTaBiseT co00i cucteMy u3 4 wwITONEH MIUHON OoT 35 10 85 M, COeaMHEHHBIX
rapajieIbHBIMI Oepery mTpekamMu. Bce BXOOBI OTKPBITHI, OHAKO OHU B pa3HOM CTEIEeHU
CMEIIEHbl BBEpX OT KOPEHHOW JIMHUM 32005 BCJIEACTBHE TI'PAaBUTALMOHHBIX HPOIECCOB.
[Tpexn mpsSIMOYTOIBHOTO U TPAIEIMEeBUIHOTO CEUSHUS, ITUPHHON 6—8 M, BBICOTOI 110 4 M.
HUcxons n3 MophoI0ruu CUCTEMBI, CXOIHOI ¢ «OmmKHe» 4acThio CIOKEeBCKOTro-2, MOXKHO
MIPEATIONOKUT, UTO OHH Pa3padaThIBAINCH B OHO BPEMSI.

JonrononsHckas rpyrna BbIpaboTOK — XOPOIIO COXPAHUBLINIICS TAMATHHK FOPHOTO Je1a
nepBoi monmoBuHBI XX B. Ilpm cobmromeHuM TpaBHI TEXHHKH O€30MAaCHOCTH PYIHHUK
CIOKEeBCKHH-2 MOJKET SBJIATHCS MOJHOLEHHBIM O0BEKTOM JUISl Hay4YHBIX 3KCKYPCHH. 31ech
MOXXHO O3HAaKOMHTBCS C XapaKTepHBIMH OCOOCHHOCTSMH TOPHBIX padoT (IIpoxojka,
KpEIUIeHUE BBIPAOOTOK U T.[1.), MUHEPAJIOTHUECKUM Pa3HOOOpa3ueM (BKIIHOYAs KaJIbLUTOBbIC
HATEKH, OTIIOKECHHS CEPbI, «THIICOBBIH MTyX»-MUPaOUINT U JIp.), TpoLieccamu GopMUpoBaHuUs
€CTeCTBEHHO-aHTPOIIOTEHHBIX JIAHAIA(QTOB, €CTECTBEHHBIMH MOP(OIOTHIECKIMHU
HM3MEHEHHUSIMU BBIPaOOTAHHOTO MPOCTPAHCTBA, MOA3EMHON (uopoit u ¢aynoil. B 3umuee
BpeMsi 0CcO0Or0 BHUMAHHSI KaK B ICTETHYECKOM, TaK M HCCIEIOBATEILCKOM CMBICTAX
3aCITy’)KUBAIOT CE30HHBIE JIe/ITHbIE 00pa30BaHMSI.
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10.A. JonoToB
Pycckoe oouecmeo cnenecmonozuueckux uccnedosanuii, 2. Mockea

KAMEHOJIOMHA ITTUHAHASA

Y.A. Dolotov

Russian Society of Spelestology researches, Moscow

QUARRY CLAY

Summary
In article research works of "Bat" group on Search of inputs in the awash underground Stone quarries are resulted.
Excavation was Spent in old open-¢ast mines on the left board of the Duginsky ravine (Lenin area of Mos¢ow Region).
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In ¢onsequence of it the SyStem entry length 180 m has been found and named by Biolokatsionnoj.

B xome mccienoBarensckux pador rpymnmoit "Jlerywas Mpimp" OBUTH TPEIIPUHSTHI
MOMCKU BXO/IOB B 3aBaJICHHBIC IOJ3EMHbIE KAMEHOJIOMHH B CTapblIX Kapbepax IO JIEBOMY
oopty [dyrunackoro opara (JIeaunckmii paiior MocKOBCKO 001acTH).

[epseiii mypd JIM-31 «Koposuii uepemny», nryOuHoit 3,5 M, ObUT 3aJI0)KEH TYT OCEHBIO
2001 r. JJerom 2004 rojia rpyIina CHOBa BEpHYJIACh K pacKonkam Ha 9ToM y4actke. [lypd JIM-
43 («KapwepHblii-1») ObUT OCTaBiIeH 32 OECHEepPCIeKTHBHOCTRIO Ha IIyOuHe 4,5 M, OHAKO
urypd JIM-44 («KapbepHblit-2») Ha [IyOMHE S5 M BCKPBUI 3USIOIIYI0 €CTECTBEHHYIO
TPEUIMHHYIO MOJOCTh. V3 Hee uepe3 6 M yHaloCh BBINTH B TOACEKAIOIIUH IITPEK
KaMeHosoMHH (puc. 2). MbI 0Kka3aiock B IEBOM OTBETBIeHUH 40-METPOBOTO OOKOBOTO MITPEKa
KPYITHOH, Cyzisl IO BCeMy, KaMEHOJIOMHH, OKaHUMBAONIerocst 3a60eM. B mpoTHBONONOKHYIO
CTOPOHY IITPEK BBIMIEN K BXOJHOMY 3aBajy LEHTPAJbHOW IITOJIBHM KAMEHOJIOMHH.
LlenTpanpHas MTONBHS OKA3aIach CHIILHO 3aMBITa TECKOM, OYEBHIHO, B IEPHOT, KOT/1a BXOJ B
Hee ObuI emie OTKpbIT. [To Hell ynanock Iponon3TH Juiib okoso 20 M, Jaiblie XOJ cTall
CIIMIIKOM HU3KHM. JladpHEHIINe pacKONKH B Memiepe HEBO3MOXKHO OBUIO BECTH BBUIY
OTCYTCTBHS MECTA JUIS OTBAJIA IOPOJIBL.

JleBplil IITpEK 3aMBIBAJICSA INIMHOM M3 IEPECEKAOLIEH €ro TPELUHbL: I10JI, CTEHbI U
IIOTOJIOK €TI0 MOKPBIBAJIM POBHBIE YHCTBIE CIIOM INIUHBI (pUC. 2), IT03TOMY HalJICHHYIO Ielepy
HazBanu [ nasHOM. O0Imas 1rnHa JOCTYIHOM Ha TOT MOMEHT YaCTH KAMEHOJIOMHH COCTaBUIIA
oxoso 70 M.

OceHbI0 BXOJ B ITellepy ObUT yKPEIICH AePEBIHHBIM cPyOOM, a HETOJalIeKy ObLT 3aI0KEeH
eme oxuH mryp¢ JIM-47 («HBanu b ), 6e3pe3ynbTaTHO OCTAaHOBICHHBIN Ha 3 M.

Ha »tom paGotbl mpekpatwiuck 1o ocenn 2007 r, korma mypdom JIM-51
(«Kmaccmuecknm») Ha mryOmae 1,5 M OBIT BCKPBIT BXOJ B HEHTPAIBHYIO INTOJBHIO
KamMeHoJIoMHHU. [l1aHMpoBaJloch OpraHM30BaTh OTBAJI M3BJICKAEMOrO M3 HEE IecKa Ha
[MOBEPXHOCTh. BBUIM paCUUICHBI IEPBbIE METPbl LCHTPAIbHOW INTOJBHH M OTKPBITO
IIPOAOJKEHHUE MEIEePhl — IPABBII IITPEK JITMHOI OKOJIO 55 M, 3aMBITHIH KPAaCUBBIM KPYITHBIM
OebIM KBapIEBBIM MECKOM; OH MMEJ [Ba IPaBBIX OTBETBICHUS — IEPBOE OKAHUMBATIOCH
3a00eM, BTOpOE TaKxke ObIIIO CHIIBHO 3aMBITO IIECKOM, H LIIEJIb B HEM IIPOCMATPUBAIACKH €Il Ha
HECKOJIbKO MeTpoB. HalineHHas cucrema mTpekoB Oblla Ha3BaHa BHONTOKAIMOHHOM, T.K. €€
TTOJIOKEHHME 3apaHee JOCTATOYHO TOYHO OBIIO BBISIBIICHO STHM METOIOM (pHC. 1).

Pa6oTb1 B [MMHSHOM MPOIOIKUTE B 9TOM CE30HE He yaanock. OIHOM U3 0CHOBHBIX IIPHYUH
0Ka3aJI0Ch TO, YTO B IEIepe He HAILIOCh yNoOHOTo MecTa Julst 0a3sl, a paboTaTh 3UMOIl Ha
xo0J1071e 0€3 BO3MOXKHOCTH 000TpeThCst HIKOMY He XoTesioch. OO01as [uinHa neniepsl Ha Ha4yaio
2008 r. coctaBmia okoo 140 m.

Crieztyromas ToIbITKa BBINTH B IIPEAIIOIAracMble KPYITHbIE HE3aMbITble 00bEMBI B 3TOM
KaMeHosoMHe Obuta npeanpuasaTa 3umoi 2009-2010 rr. Mpes 3aximioyanachk B TOM, 9TO U3
32004 [nMHAHONM cucTeMbl, pa300paB 3a0yTOBKY BIOJIb MOHOJMTA, MOXXHO BBINTH B
LCHTPAJIBHYIO LITOJIBHIO (KOTOPasi, TIOX0XKE, U3rnOanach BIEBO, K JICBOMY IITPEKY) HPHMEPHO
B 30 M oT Bxoza B Hee. MOXKHO OBIIIO HAZEATHCS, UTO 10 HE3aMbITBIX HJIM YACTHUYHO 3aMBITHIX
Y4YaCTKOB IEIIEPHI OTTY/A Y)Ke HeJaJIeKO.

Vke uepe3 5 M MPOXOIKU CKBO3b OyT MBI BBIIUIH B IEHTPAIBHYIO IITOJIBHIO, KOTOpAs,
OJIHAKO, OKa3aJIach 3aIlOJIHEHA CIIOUCTBIM KPYIHBIM HECKOM JI0 caMmoro cBoja. JlanbHeiinas
TIPOXO/IKA IT0 TIECKY MPO0IDKaIach 10 Hadasna arnpeist 2010 I. B TOBOJIIBHO CIIOKHBIX YCIOBHSIX
— HQJINYKME JIBYX OTKPBITHIX BXOJIOB B IICILEPY CO3JAaBAJIO 30HY IIPOMOPAXHUBAHUS, IITPEKU
3apOoCiy KPAacCHBBIMH JIEASHBIMH KPHCTAIAMH M COCYJIBKaMH, HO 0a3y B JIeBOM 3aboe
[IPUIIUIOCH OTTOPaYKMBATh 3aHaBeckaMu. OTBaJI ecka IIPOM3BOMIICS CIOJIa XK€, B HUIIH 320041
Ipunuiock HaJlaXKUBATh TPAHCIIOPTUPOBKY IECKA ITPU ITOMOIIH TPOJUIEs, TAK KaK W3-3a JJIHHbBI
packorna OTKaThIBaTh I'PYHT BPYUYHYIO CTalo TPYAHO. JlJIMHA MPOXOIKHU IO MECKY COCTaBHIIA
6osee 20 M, HO HUKAKUX IIPH3HAKOB IIPUOJIMKCHUS IPAHULIBI 30HBI 3aMbIBa HE BCTPETHI0Ch. C
Ha4yaJioM MEeKCE30HbsI padoTy MPHUILIOCH TpeKkpatuTh. [lomyTHO B MapTe 2010 1. 6BLT BCKPBIT
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HOBBIH YJaCTOK X0/1a B ITPaBOM 3aMBITOM IITpeke bHOIOKAIIMOHHOW CHCTEMBI, JUTHHOHM OKOJIO
10 m. O61mast JyTMHA Helepsbl cocTaBseT 0koio 180 M.

10 15

nmM-47

Puc. 2. l'asiepen 3aMbITOTr0 INIMHOM IITpEKa

B xoze pabort B riermepe HaMu OBUTH BCTPEUEHBI JISTYUHE MBIIIN, MBIIIH-TIOJIEBKH 1 JIUCHL.

K coxanenuto, mocrtaBieHHas IieJb — MPOHUKHOBEHHE B OOIIMPHBIC HE3aMbITHIC
MIPOJIOJDKCHUST KAMEHOJIOMHH — OCTajlach HEJOCTHTHYTOH, ONHAKO, 9TO NPOHHKHOBEHHE
OCTaeTcst MHTePECHOU 1 BayKHOH 3a/1a4eid.
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CIIEJIEOTEPAIINA

SPELEOTHERAPY

A.T'. UcaeBny, H.A. TpymxkoBa
Topnotit uncmumym Ypanvckozo omoenenus PAH

ADPOMOHHBIN COCTAB BO3/IYXA B KYHI'YPCKOM JIEJISHOM MEIEPE

A.G. Isaevich, N.A. Truschkova

Mining institute of Ural Branch Russian Academy of Sciences

AEROIONIC STRUCTURE OF AIR OF KUNGUR ICE CAVE

Summary
In article the mechanism of easy aeroions formation is considered and researches results of aeroionic structure of
Kungur Ice Cave atmosphere during various seasons of year are resulted.

Cneneoreparius, 4To B IOCJIOBHOM [1EPEBOJIC O3HAYACT KIELIEPOJICUCHHE), CYIIECTBOBAIA
eme B apeBHeM Mupe. OTcroza u ee Ha3BaHUE: Tp. spelaion — niemiepa, therapia — nedeHue.
CyTb MeTO/1a 3aKJII0YAETCsI B BO3/ICHCTBUY Ha OPraHU3M YeJIOBEKA TPUPOIHBIX, (PU3NUECKHX
(haxTOpOB, IPHCYIIUX TEIIepaM U 00YCIOBICHHBIX Te0(DH3MICCKUM MECTOM PACTIONOKEHHS U
XMMHYECKHUM COCTABOM IIOPO/IbI TOI0 MacCHBA.

OnmHuM U3 TakuxX (DaKTOPOB SIBISICTCSl a’dpPOMOHHBIA COCTaB BO3IyXa WIIH, TOYHEE,
KOHILICHTPALMS JIETKMX aQ3POHOHOB B BO3/YILIHOM cperie.

OtkpseiTHe aTMOC(EPHBIX HOHOB OTHOCHUTCS K 1899 T, korma Hemenkum (pusnkam XaHcy
Teiitenny n Jxynuycy DnbCTepy ynajloch BbBISIBUTH, YTO JIEKTPONPOBOJHOCTH BO3IyXa
3aBUCUT OT MOCTOSHHOTO IIPUCYTCTBUSI B HEM OCOOBIX AJIEKTPUYCCKUX YACTHUL], Ha3BaHHBIX
arMocepHbIMI HOHAMH, HJIH a9ponoHaMu. B Poccru 00bIIoi BRI/l B U3y YCHHUE a9POHOHOB
BHeC A.JI. UnxeBCcKuil.

Ha ceropHsiHMi JIeHh yCTAHOBJICHO, YTO OOpa30BaHHWE HOHOB B BO3JYIIHOH Cpele
00yCIOBIHMBAET (PU3UKO-XUMHUYESCKHE CBOMCTBA aTMOC(Ephl U MMEET BAXKHOE 3HAYCHUE JIJISI
OCYIIECTBIICHUS Pa3IMIHBIX IPOLIECCOB B Orocdepe.

VloHu3anus KOMIIOHEHTOB BO3/LyXa IIPOUCXOUT IO/ ICHCTBUEM PA3JIMUHbIX HCTOYHHKOB
HMOHHM3HPYIOLIETO U3y YCHHUS, OCHOBHBIMH U3 KOTOPBIX SIBIISIFOTCSL:

*  KOCMHMYECKOE U3JIy4YCHHE;

*  paccesHHBIC B 3eMHOIl KOpe, TI0YBE, BO3/yXe, BOAE U JPYTUX 00bEKTaX BHEIIHEH
Cpelbl €CTECTBEHHbIC PAIMOHYKJINABL, W3 KOTOPBIX OCHOBHOH BKIaJ B
nonsaumo Buocst 'K, **U, **Th;

°  HCKYCCTBEHHbBIC pPaJMOHYKIHJBI, IONAJAIONIMEe BO BHEIIHIO Cpely B
pe3yJbrare e TeIbHOCTH YeJI0BEKa.

TlepBblc /Ba HMCTOYHHMKA HOHHM3UPYIOIIMX HM3JIYYCHHH OTHOCSTCS K IMPUPOAHBIM M
OIPEIEIISIFOT TaK Ha3bIBAEMbIH €CTECTBEHHbII panuannonubiii pon. Kocmuueckoe u3nydenue
TpeICTaBIACT COB0i MOTOK EMEHTAPHEIX YACTHI[ 04eHb BRICOKO# sHeprun (10" — 10”5B
BBIIIIE), OMAAAOIIMX HA 3eMJII0 U3 MUPOBOTO IIPOCTPAaHCTBA. EcTecTBEHHbIE paIHOaKTUBHBIC
BEIL[ECTBA MOT'YT CYILIECTBOBAaTh B 3eMHOM KOpe JIM0O B PACCESIHHOM, PaclbUICHHOM BHJIE BO
BCEX COCTABIIIONIMX €€ MMOpoJax M MUHepajiax, JUOO B BHUJE CKOIUICHUH 3HAUYUTEIHLHOTO
KOJIMYECTBA PAJANOHYKIINIOB B HIJKHUX CIIOSIX 36MHOM KOPBI.

B Hamewm ciyyae HaMOOJIBIIMN HHTEPEC MPEICTABISIOT ECTECTBEHHbIE PAJIHOAKTHBHBIC
BEIIECTBA, COZepIKaIMecs B opoje, BMentaronel B cedst Kynrypcekyio Jlensmyto memepy.
VcenenoBanust cocraBa BO3[yXa, IIPOBOJAMMBIE paHE B IENIEpe, YCTAHOBHJIM HaIM4YHE B
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arMocgepe netieps! pagoHa. IMeHHO HaJtnu#e pajanon30Tomnos pagona B KJITT cmocobeTByeT
CO3/IaHHIO CHIELU(HIECKOTO PaJHALHOHHOTO U @3PONOHHU3ALHOHHOTO (hOHA.

Omnmpasice Ha padotel A.JI. YUmxkesckoro (1960) u JIx. A. Yanmepca (1974), cxemy
00pa3oBaHus a9POHOHOB B aTMOChepe Merepbl MOXKHO IPEACTABUTD CICAYIOLIHM 00pa3oM.
Pa3nuyHOro poja HMOHU3UPYIOIIME H3IYYCHHMS, B3aUMOICHCTBYS C MOJICKYJIaMH BO3/yXa,
«BBIOVBAIOT» N3 HUX AJEKTPOHBI (pHC. 1).
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Puc. 1. YnpomeHnast cxema 00pa30BaHMUs JIETKUX U TSHKEIIBIX aTMOC(EPHBIX HOHOB:
1 — aIeKTpoH, 2 — MOJIEKya BOJIBI, 3 — a3p030JIbHAS YaCTHIIA

Ha MOJICKYJIC OCTACTCA MOJI0KUTEIbHBIN 3apsAl, a 3JICKTPOH 3aXBATBIBACTCA DJICKTPOH —
aKHeHTOpHOﬁ MOJ'IeKyJ'IOﬁ U 3apsKacT €€ OTpULATC/IbHO. OCHOBOH TOJIOKUTEIIEHOTO MOJTMOHA
NPEUMYIICCTBEHHO ABJIAIOTCA MOJICKYJIBI C 00J1ce HU3KHM IOT€HIIMAJIOM MOHHU3alun (I/I3 HHUX

nerde "BBIOUTH" ANIEKTPOH). DIEKTPOH JIyUIlle yAepPKUBACTCS MOJIEKYIION ¢ Ooiiee BEICOKHM
[OTEHIIMAJIOM HOHHU3ALHH.

[ w B (V.- )
(=T =] (=T =] o Q

Konuuecrso aspouonos, n*1000 8 cm3
o

14:00 18:00 22:00 0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00

Bpemn zamepa

Puc. 2. CyTquoe KoJiebaHue KOHIEHTpaluu adpoOruOHOB
B aTMocQJepe TICUIEPEI B BECCHHE-JICTHHI nepuoa.

B KJIII mpoBeneHa cepus M3MEpEHH KOHICHTPAIMK JIETKHX a’pPOMOHOB. 3aMepbl
TIPOBOJIMIINCEH B 3UMHUI, BECEHHUH, JIETHUI M OCEHHUIT meprnob! rozga. O01mas KOHIIEHTpaus
JIETKMX a3pOMOHOB B OTKPBITOIl aTMoc(epe 3aMeTHO HHXKE, 4eM B arMocgepe Melephl.
MakcHMaTpHOE 3HaYeHHe 3a(UKCHPOBAHO B PaHHHE yTpeHHHE dackl — 500 MOHOB B CM,
MHHHUMAJILHOE BO BTOpOil Tonosuue jus — 100 monoB B cM’. IIpu 5TOM KOHLEHTpaIHs
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aI)pOMOHOB B armoc(epe memepsl 3HAUYUTEIBHO IIpeBHIMAeT (POHOBBIE 3HAYCHUS U
BapbUPYETCs B 3aBUCHMOCTH OT ce30Ha rozia oT 5000 10 50000 1oHOB B M.

12
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~ -~ o
|

nx10008cm

[=]

20y4acos 00 wyacos 4 yaca 8yacoe 12yacos 16 vacoe 20 yacos

Puc. 3. CyrouHoe kojebaHie KOHLECHTPAIIUU a3POUOHOB
B arMoc(epe Meniepsl B 0CCHHE-3UMHUIA TIEPHOJL.

B 3umHuil mepuox cpeaHsAs KOHLEHTpalMs JErKUX a’pouoHOB cocraBiser 6900
TONOKUTEBHBIX HOHOB B cM’ i 5700 OTpHITATETHHEIX HOHOB B CM’ BO3IyXa.

I'paduku cyTouHO# TUHAMUKN KOHIIEHTPALIMU a3POHOHOB B BECEHHE-JIETHUI U OCCHHEe-
3UMHUH IEPHO/IBI TPEICTABIECHBI Ha pUC. 2 1 3.

0,2
0,18
0,16
0,14
0,12

0,1
0,08
0,06
0,04
0,02

0

204acos 004acos 8yacos 12uacos 164acos 204acos

Puc. 4. CyTouHast KOHIIEHTpALXs TTIOJIOKUTEIBHBIX 1
OTPHUIATEIIBHBIX A3POHOHOB B aTMOC(EPHOM BO3IyXE, €/l M3M. yKa3aHbI Ha PUC. 3

Jlnst cpaBHEHHs B OCCHHE-3MMHMH NEpHOJ ObUIM NPOBEACHBI 3aMepbl KOHIEHTPALUN
JIETKHX ad3pOMOHOB B OTKpPBITOI arMocdepe. Ha pucyHke 4 npencrasieH rpaduk CyTOUHOTO
KoJie0aHus KOHLIEHTPALIMH JISTKHX a9POHOHOB B aTMochepe.
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Takum 00pa3oM, yCTaHOBJICHO, YTO KOHLEHTpALUs a3pOMOHOB B arMocdepe Ierepbl
3HAYUTENIBHO BhIIIE (OHOBBIX 3HAYCHUH 1 COCTABIISIET B BeceHHe-JIeTHuH epuoj ot 15000 1o
50000 uoHoB B cM’. B ocenne-3umuuii nepuoa — ot 7000 10 10000 B cm’ Bosnyxa. PoHOBBIE
3HA4YEHHs KOHLEHTPALMK a9POUOHOB B OTKPBHITOM aTMOC(EpHOM BO3/1yXe H3MeHstoTcst ot 20
110 500 gacTHT B cM’ BO3IyXa.

AHaJIN3 NOTYYSHHBIX JJAHHBIX [10Ka3aJl, YTO KOHLIEHTPALMs JETKHX a3POHOHOB B IeIiepe
HEe TOJbKO IIPEBBHINIACT aHAJOTWYHBIE IIOKAa3aTeNM B arMocdepe, HO M HOCHUT Ooiee
cTaOMIbHBIA XapakTep. B To ke Bpems B OTKpBITOH arMocdepe HaOIIONAOTCS SPKO
BBIPD)KCHHBIC MaKCUMyM W MHHHMYM KOHIICHTpPALMH JIETKHX a’pOMOHOB. MakCHMyM
MIPUXOJHUTCS HAa HOYHbIC U paHHHE yTpeHHHe Yackl (¢ 0 10 4 4acoB), MUHUMYM — Ha BTOPYIO
TIOJIOBUHY JTHS.

IIpoBenennsle nccnenoBanus jgokazanu, yto KJIII obmamaer omHMM W3 BayKHEUIINX
(bakTopoB, HEOOXOMUMBIX IJIS CIIENCOTEPAlny, — IOBBIIICHHOW KOHIEHTpaluel JEerKux
a’pPOHOHOB.
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Ilepmckan zocyoapcmeennan mMeOUYUHCKAA AKAOEMU
um. akao. E.A. Baznepa Mun3opasecoupaszeumun Poccuu

OCOBEHHOCTH MUKPOKJIUMATA KYHI'YPCKOW JEJSHOM NEMEPHI 1
OBOCHOBAHHME BO3MOKHOCTHU EE UCITIOJIb3OBAHUS B
CIIEJIEOTEPAIINA

L.V. Kirichenko, V.G. Barannikov, E.A. Rusanova
Perm state Medical Academy named after acad. E.A. Vagner

THE MICROCLIMATE FEATURES OF KUNGUR ICE CAVE AND THE
SUBSTANTIATION OF POSSIBILITY OF ITS USAGE IN SPELEOTERAPHY

Summary
Hygienic researches in Kungur Ice Cave carried out for availability definition its grotto in speleoteraphy have shown the
microclimate is characterized as "cooling" with subnormal indicators of temperature and high relative humidity of air. In
experimental conditions the expressed cooling influence of cave microclimate on a human body has been revealed, laws in
dynamics of physiological shifts and their restoration at respondents on addition of modern thermal insulating materials to a
clothes package are established.

O6bexramu u3ydeHus obutn 12 rpotoB KyHrypcekoii JlensiHoii neriepst: BpuiinanToBbil,
[omnsipuenit, lante, Kpectossrit, Pynnsr, Meteopnsiif, Konuseit, Cmensix, ['eonoros, pyx0b
Haponos, Benukan, Beiika.

I'mruenndeckne WCCIeNOBAaHUS BKIIOYATIHM OLEHKY TEMIIEPAaTypbl M OTHOCHUTEIHHOM
BJIIXKHOCTH BO3/1yXa, TeMIeparypbl HoBepxHocteil mpudopom Center 311. Beero BbinonHeHO
468 3amepoB mapamerpoB BHyTpeHHel cpeabl KJIIT B Temmblif, XONOAHBIN W MEPEXOAHBIN
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MIePUO/IBI TO/IA.

W3yyenne MMKpOKIMMAara IOKa3ano, YTO HE3aBUCHMO OT IE€pUoja roja B IIEHIepe
CYIIECTBYIOT TPOTHI CO CTAaOWJIBHOH OTpHIATeNbHON Temmneparypoil (bprmummaHToBEIH,
Ilonspubiii, JlaHTe) W BBICOKOH OTHOCHMTENBHOH BIIQXHOCTHIO BO3AyXa. JlaHHBIE TI'pOTHI
pacronaraioTcsi Ha OCHOBHOHM TYpPHCTHUSCKOM TpOIEe W MPEACTABISAIOT HAMOONBIINI
SKCKYPCHUOHHBII HHTEpEC, HO HE MOTYT UCIIOIb30BaThCS I PA3MELEHUS B HUX TAallMEHTOB. B
TpoTax ¢ MOCTOSHHOM MOJIOKHUTENBFHON TEMIepaTypoi BO3AyXa MaKCHMAalIbHBIC 3HAYCHUS
OTMEYaJINCh B TEIUIbIA M XOJIOJHBIN IIEPUOJIBI T0/1a, B YACTHOCTH, B HanOoIIee ylaJIeHHbIX OT
Bxona rporax Jmuuaeii u Jpyx6sr Hapomos u coctaBmsumm +5,9+1,12°C. MunuMmasibHbie
3HAUEHMs] TEMIIEPATypPhl BO3AyXa PErHCTPUPOBAIINCE B TEIUIBIE M XOJIIOAHBIE MECALBI TroJa B
rpote bpummnanrtossiii, [osspusiii, Kpectossrii (+0,3+0,01°C). OTHOCHTETIbHAS BTAKHOCTD
BO3/yXa 3HAUUTEIILHO BO3pacTaja 10 Mepe HpOABMKEHUs BIIyOb memiepbl ¢ 49+3,1 1o
99,5+0,3% — B Terblif; ¢ 70£3,1 10 99,5+0,2% — B XonoaubId 1 ¢ 58,7+1,3 10 91,4+3,15% —B
TIepexoHbIN meprop! rosa. [Ipu rccieoBaHuH TeMITepaTyphl OrpaskAA0IINX TOBEPXHOCTEN
B KJIIT ObutO BBISIBICHO, YTO OHA BO BCE CE30HBI TroJla MaKCHMAllbHO HPUONMKEHa K
rapameTpaM TeMIepaTyphl BO3/TyXa.

YeranoBneno, yro mukpoknumMar Kynrypcekoit JlensHol nemepsl Xxapakrepusyercs Kak
«OXJaXAAoMmuil» ¢ CyOHOPMATbHBIMH MOKa3aTeIsIMH TeMIepaTyphl M BBICOKOI
OTHOCHUTEIBHOMN BIIQ)KHOCTBIO BO3/lyXa.

Jst  0o00CHOBaHHSI BO3MOXKHOCTH pa3MeElIeHHs creneoiedeOHusl B KyHrypcekoit
JlensiHoii nemepe, B EPBYIO O4epeb JOJDKHBI ObITh PEIIEHBI BOIPOCHI 10 MPELYNPEIKACHUIO
KOHBEKIIHOHHOTO M DPAJUAIMOHHOTO TEPEOXTAKICHUS OPTaHM3Ma MAalUeHTOB IpHU
HaXOKJCHUH B COCTOSIHUH «IOKOsD» Ha MPOTSHKEHUH JiedeOHOTo ceanca. [t MocTIKeHns
JAHHOM 1€ HaMU OBUIM MPOBEIECHBI SKCIIEPUMEHTANIbHbIC HCCIECJOBAHHUS 110 U3YYCHUIO
BIIMSTHUS «CYyOHOPMAIIBHBIX» TEMIIEPATyp Ha OpraHU3M 4YeJIOBEKa W OLEHKE TEeII03aIUTHBIX
CBOMCTB ITaKeTa OJIEMKIbI.

HccnenoBanust IpOBOAMIINCE B CIEIUATBHON KaMepe MCKyCCTBEHHOTO KIIMMaTa, CTEHBI
KOTOPOii BBITIOTHEHB! APEBECHOBOTOKHUCTBIMH MTHTaMA. [1mommaas kamepsl — 3 M’, 06beM —
5,9 M. Oxmajkenue BO3TyXa B KaMepe OCYIIECTBIANOCh C TOMOIIBIO HCTIAPUTENS
XOJIOAMITbHOU PPEOHOBON YCTAHOBKH.

B xamepe HCKYyCCTBEHHOTO0 MHKpOKIMMaTa B TEUYEGHHE BCETO OJKCIEPHMEHTa
ABTOMATHYECKH MOAJIEPIKUBAICS METEOPOJIOTNYECKHH PEXUM, NPUOIMKEHHBIH K yCIOBUAM
BHyTpeHHe# cpensl Kynrypcekoit JlensHoit memepsr. Temmeparypa cTeH, mojia W BO3AyXa
9KCIIEPUMEHTAIBHON Kamepbl Oblia +3,4<C, oTHOCUTENIbHAS BIAXHOCTh — 90% 1 CKOpPOCTh
JIBIDKCHUS BO3MyXa He Bbite — 0,1 m/cek.

HabGuroieHnst mpoBOAMINCH Ha MSTH UCIBITYEMBIX MY>KCKOTO T0JIa B Bo3pacte ot 18 1o 25
ner. Cepust McCleOBaHUH HCHBITyeMbIX (Bcero 55 HaOmropeHuii) Obuia mpoBelneHa B
COCTOSIHMM OTHOcUTeNbHOro mokos (1 rpynma wuccnenoBanuii — 30; 2 rpymma — 25
HaOTIO/ICHHIA).

Kaxxgoe wuccienoBaHHe COCTOSNIO U3 CHEAYIONMX II€PUOAOB: 1) B IOMEIICHUH
MpeaKaMepbl IPU HOPMAJIbHBIX MUKPOKIMMATHYeCKuX ycnoBusx (50-60 mun). B 310 Bpems
OTIPEIeISUICS. MCXOAHBIH YPOBEHb HaOMIONaeMbIX (u3nosorndeckux peaxkmui (don); 2)
MIEPUOJ SKCIIO3UIMHU B XOIOJI0BOM KaMepe B YCIOBUSAX MOHMKEHHON TeMIIEpaTyphl BO3AyXa U
orpaxaeHnit (cepus — 120 MuHYT); 3) BOCCTAaHOBHTEIBHBIA HEepHOA, B mpenkamepe (60
MUHYT).

B xnmmarmueckoil kamepe B HCCIENOBAHUSIX |-H TPyNIBI K OJEKAE HCIBITYeMBIX
J00aBISUT OOBIYHBIN CIIAJIBHBIA MEIIOK, @ B UCCIIEIOBAHUAX 2-H IPYIIIBI UCIIOIb30BAJICS
OpUTMHAJIBHBIA CHANbHBI MEIIOK C JOOABICHHEM COBPEMEHHBIX TEIUIOM30JISIIHOHHBIX
MaTepualIoB.

st onienku 3(pHEeKTUBHOCTH OOBIYHOTO U IKCIEPUMEHTAIBHOTO MTAKETOB O/IC)K/IbI ObLIH
MIPOBEICHBI HCCIETOBAaHMUS (U3NOJOTHUECKUX pPEAKIUH WCIBITYEeMBIX B COCTOSHUHU
OTHOCHTEJIBHOTO TOKOS. Y HCIBITYEMBIX ONPENCsIINCh: TeMIeparypa Teia (aKCHIspHas U
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TIOZT SI3BIKOM), IYJIEC M apTepHajibHOe AaBieHue. [Ipon3Boamiocs m3MepeHne TeMieparypbl
KoxH Ha 11 ydacTkax Tejla U CIM3UCTOM HOCA, ONpENessIcs TEIUIOBON MOTOK B 11 Toukax.
Temmeparypa HOBEPXHOCTH MaKeTa OEXK/BI M TTOJOICKHOTO BO3/yXa, TEMIIEpaTypa KOXN 1
CIIM3MCTOW HOca ompenensigach Kaxzable 20 MHHYT NpeObIBaHUS MCIBITYEMBIX B
KIIMMaTH4ecKoil kamepe. Bce ocTanbHble MOKa3aTean perncTPUPOBANNCH B KOHIE KAXKJOTO
yaca.

Ha nBangmatoif MuHYTE SKCHO3MIMHM PETUCTPHPOBANOCH ITOHMKEHUE TEMIIEpaTyphbl
HOBEPXHOCTH OJIEXK/IbI U TIOJJ0/ISIKHOTO BO3yXa (Tab. 1). Tak, Temmeparypa nmakera oex/ibl B
obnactu rpynu cHmwkanach 10 18,3<C (monmxkenue Ha 6,89<C 10 CpaBHEHHIO C UCXOAHBIM
ypoBHeM). Temmeparypa Bo3myxa IO OREXKIOW (M3MEpeHHas CO CTOPOHBI CITHHBI)
noHmwxkanack Ha 1,6<C u paBusinacek 30,6=C.

Ha 20-if MuHyTEe OSKCIepMMEHTa Yy HWCHBITYEMBIX OBICTPO HACTYIAJIO TOHMKEHUE
TEeMIIepaTypbl KOKM Ha Pa3iUuHbIX ydacTkax Tena (tabm. 3). Tak, Temmeparypa KOXu
TynoBumia cHmkamace 10 32,7<C (ma 0,7<C mo CpaBHEHMIO C WCXOAHBIM YpPOBHEM),
TeMITepaTypa KoxH Thuta KucTu — 10 27,0<C (ua 5,1<C), Temneparypa KoKu HOrTeBoii (haiaHru
cpeanero nansia— 10 23,0<C (aa 9,1<C). I'paguenT Temmneparyp MeKay TYTOBHIIEM U KHCTHIO
yBenuuuBaics 10 5,7<C.

CpenneB3BelIeHHas TemMreparypa Koxu (tadmn. 2) pasusutachk 30,0=C, amxe Ha 2,1<C no
oTHoweHUI Kk ¢oHy. HaGnromaemble n3MeHeHUs (GHU3MOIOIHYECKUX peakuuil
COOTBETCTBOBAJIH [IEPBOI CTEIIEHN HATIPSKEHHS TEPMOPETYIISIIMH.

Haubosnee nHTEHCUBHO CHIDKAJIaCh TEMIIepaTypa CIM3UCTON 0007104KH HOca — 10 24,5<C
(12 7,0<C 110 CpaBHEHUIO C UCXOJHBIM YPOBHEM).

B sroT nepron HabnroeHs IpH ONIPOCE UCIIBITYEMBIX O TeriooymeHuu B 90% ciryyaes
OT 00IIIero Ynciia OTBETOB COCTaBIIIA OLleHKa «KoM(popT» U B 10% ciryyaeB — «IpoXJiaHOY.
TenmoomntynieHusi, CBHAETEIBCTBYIONME O HEKOTOPOM IHCKOMQPOPTHOM COCTOSHUHU
UCIIBITYEMBIX, OTMedasuch Juib B 10% ciaydyaeB, 4To MOXKET OBITh OTHECEHO 3a CYET
HECOBEPIICHCTBA TOHKOW AN (EpEeHINPOBKU TEINIOBOTO COCTOSIHUSI B HA4YaJbHBII MEPHOL
BO3JEHCTBUS IOHWKEHHOH TeMIIepaTypbl BO3yXa U paJJUALIMOHHOTO OXJIXKICHHUSI.

Takum o00pa3oM, pe3ynbTaThl HMCCIENOBAHUM MOKA3alM, YTO YK€ MEPBbIE MHHYTHI
IIpeObIBaHUS UCHBITYEMbIX B OOBIUHBIX CIIAJIBHBIX MEIIKAX, B YCIOBHAX «CyOHOPMAIIbHBIX»
TeMIeparyp BO3IyXa M OrPaXJICHHH CONMPOBOXKAAINCH HEOOJBIIUM OXJIAXKIACHHEM
OpraHu3sma.

AHaJOTMYHbIE M3MEHEHUS B TEIUIOBOM COCTOSHHMH HCIIBITYEMBIX OTMEYAJIMCh NPH UX
JaTbHEHIIeM HaXOKICHUH B KIMMaTHIecKold kamepe (Tadin. 1). Ha mectunecsroit MmunyTte
TeMIIepaTypa MaKeTa OJSKIbl Ha Ipyau paBHsulack 17,7<C (CHMXKEHHE 10 CPAaBHEHHIO C
HUCXOMHBIM ypoBHEM Ha 7,5<C).

Temmneparypa MOJO/EKHOTO BO3/yXa M TEIIOM30JLILUS Oexk /bl (Tali. 5) cocTaBisum
coorBercTBeHHO 30,5C (cumxenne nHa 1,7<C) um 1,2 clo. Ilpomomxama cHUKaTbCs
Temreparypa koxu Tyiaosuma (32,4<C), cpenHeB3BenieHHas Temmeparypa koxu (29,9<C).
Ipoucxoanio najbHelIIee MOHIKEHHE TEMIIEPATyphl CIM3UCTOH 000s0uku Hoca (23,3<C, Ha
9,2<C 110 cpaBHEHHUIO C (POHOM).

JlaHHBIE U3MEPEHHUS YACTOTHI IyJIbCA Y UCIBITYEeMBIX YKa3bIBaJId Ha HEKOTOPOE ypeKEeHHE
mynbea. YnCIo MmysbCoBBIX yIapoB B MUHYTY YMEHBIIANIOCH ¢ 75 (B ycnoBusax ¢ona) no 70
Y/1apOB B MHHYTY.

[IpuBeneHHbIE pe3ynbTaThl COOTBETCTBOBAIN IEPBOI CTENEHM HAIPSHKEHUS! CHCTEMBI
TEPMOPETYIISLNY, XapaKTepU3yolel HeOOobII0e OXJIakKieHne opranu3ma. K KoHIly nepBoro
Yaca HKCIIO3UIUH Bo3pacTan aeduut temia ¢ -11,5 kkan (¢pon) no -70 xkan. Temmeparypa
TeJla UCITBITYEMbIX XOTS M HECKOJIBKO CHI)KJIACh 110 CPABHEHHUIO C UCXOAHBIMHU JIJAaHHBIMU (Ha
0,2<C), HO ocTaBanach Ha yPOBHE, COOTBETCTBYIOIIEM COCTOSHHIO TEIJIOBOTO PAaBHOBECHS
(36,4<C).
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Tabmuma 5

TerutoBoe cocTosHIE UCTIBITYeMBIX Ha 60-1f MUHYTe TpeObIBaHNS
B SKCIIEPUMEHTAIbHOH MUKPOKIMMAaTHYECKON KaMepe B COCTOSIHUM TTOKOS

Tlokasarenu B 00bI14HEBIX B
CHANIBHBIX MEIIKAaX | 9KCIEPUMEHTAIBHBIX
CHAJIbHBIX MEIIKaX

Temneparypa ojiex/ibl B 0071acTH rpyau, rpax. | 17,7+0,19 16,6+0,15
TeMneparypa NOA0EKHOIO BO3LyXa, IPaf . 30,5+0,1 33,4+0,1
TerutoBoe conpoTuBiIeHne oaex bl (clo) 1,2 2,0
CpeHeB3BelIeHHas TeMIleparypa Koxu, rpaa. | 29,19+0,03 30,6+0,03
Temneparypa cIU3UCTOH HOCa 22,3+0,33 24,7+0,50
CpeHeB3BeLICHHbIH TEIJI0BOW MTOTOK , | 60,4+0,07 47,07+0,06
KKay/M>4ac
Jeduuut Termna, Kkan -70,0 -41,3
Terutoomyenus (B % oTBETOB)
«xoMpopT» 60 100
IPOXJIATHO» 30 -

OxJytaxIeHHe OopraHu3Ma B OTOM II€pHOZE INpojxoipKano Hapactate. OO0 3ToM
CBH/ICTEIILCTBOBAJIO YBEINYCHUE PA3HHIIBI MEXK/Ly TEMIIEPATYPOH KOXKHU TYJIOBHIIA U KHCTH —
1o 8,1<C, xapakTepu3yonel yMepeHHyYIO CTeTIeHb HANPsDKEHUST TepMOpery sinuy. Jlanasre
N3MEHEHUs HOJIKPEIUIUIMCH PE3yJIbTaTaMK OlIPOCa HCIBITYEMbIX O TEIIOOIYIIeHUsX. B aTOM
TIEpUOJIE OICHKA «IPOXJagHo» cocTaBmsuia yxke 30% oT oOmero 49mcia OTBETOB.
JluckoM(OpPTHBIE TEIUIOOUIYIIEHNsI HCHBITYeMBbIX OBIIM BbI3BaHbl HEAOCTaTOYHBIMU
TEIUIO3AIIUTHBIMH CBOHCTBAMHY ITAKETa OJICK/IBI.

B 3TOoM neproze HabMIOEHUIH TPOMCXOIUIIO 0011Iee yBEINUCHUE OT/Ia4H TeIlIa pajualeit
u koHBekIueit. CpelHeB3BeNICHHbIH TEIIOBOM MOTOK YBeTHduBacs ¢ 36,8 10 60,4 kxan/m’ B
yac. [Toreps Teruia ¢ MOBEPXHOCTH TYJIOBHIIA 3ALIMIIEHHOTO O/IKI0M, MOBBIIIAIACh BEChMa
3HAUUTENBHO — Ha 57,6%, 10 CPAaBHEHUIO C HCXOAHBIM YPOBHEM, U IO CBOCH BBIPA’KEHHOCTH
3aHMMajla BTOPOE MECTO IOCJIE OTKPBITBIX y4YacTKOB Tena (uio). M3meHeHHe TeruioBoro
[IOTOKA C MOBEPXHOCTH TYJOBHIIA TaKXKE CBHJCTEIBCTBOBAJIO O HEIOCTATOYHBIX
TEIUTO3AIIUTHBIX CBOWCTBAaX OJEKAbl HCHBITYEMBIX, HE O0eCHeYMBaIOIIeH OpraHu3My
YeJioBeKa COXpaHeHHe HOPMaJILHOTO TEIIOBOTro OaaHca.

Ha 120-it MuHyTe HccaenoBaHui TeMIepaTypa O/1eK/1bl Ha rpyan Obuta paBHa 16,9<C (Ha
9,0<C mmxe ypoBHs (ona). Temneparypa Mo10AKHOTO BO3AyXa B 3TOT MOMEHT COCTaBIsIa
30,1<C (ma 2,1<C HmKe HCXOAHBIX MAHHBIX; TaOm. 1). DTW BeNIWYMHBI TEMIEpaTypbl
TIOJI0/ICKHOT'0 BO3/yXa HE BBIXOAT 3a IPEAEIbl TEMIIEPATYP, COOTBETCTBYIOIINX XOPOLIEMY
TEIUIOBOMY CaMOYyBCTBHUIO. B Hammx nccienoBaHusx, HAUMHAS C TEMIIEPaTyphbl BO3AyXa IOJ
onexaoir 30,4<C, oIleHKa TEIUIOON[YIICHUS «IIPOXJAJHO» W «XOJOJHO» OblIa
npeobnanaroieii (66,7% ciiydaes oT 00IIero Yrcia OTBETOB; Ta0lI. 5).

B nmaHHOM cilyyae MOXHO HPEIIIOJIOKHUTh, YTO JUCKOM(OPTHBIC TEIUIOONIYIICHUS
UCIIBITYEMBIX CBSI3aHBI TAK)KE C ITOBBIICHHON PaMAllMOHHON OTJaueii Teria ¢ HOBEPXHOCTH
TYJIOBHIIIA, 0COOCHHO YUHUTBIBAs, UTO TEMIIEpaTypa OrpakACHUH B kKamepe paBHsuiach 3,4<C.

Ha 120-i1 MunyTe s5KCriepuMeHTa HeyJ0BJIETBOPUTENbHBIE TEIIOM30JISIIIMOHHBIE CBOMCTBA
OOBIYHBIX CITAIIBHBIX MENIKOB NPHBOIMIA K TOMY, YTO y HCHBITYEMBIX B KIMMaTHYECKOIl
Kamepe POUCXO UM Ooiee BBIPAKCHHbIE U3MEHEHHS (PU3HO0JIOTMYECKUX PEAKIHH.

OTMeJanoch 3HAYUTENIFHOE CHIDKEHHE TeMmeparypbl Koxku TyioBuma (32<C) u KucTtH
(21,6<C; Tabin. 4), ux rpaguent Bozpactai 10 10,4<C. CpeaHeB3BelIeHHAs TeMITepaTypa KOKH
Obta eme HUKe — 110 28,1<C. Bce 3TH mokaszarenn COOTBETCTBOBAIM YMEPEHHOW CTENCHH
HAIIPSHKCHUS CHCTEMBI TEPMOPETYIISALINH.
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Temmneparypa cIM3UCTOH HOca B KOHILE 3kcnepumenTa gocturana 20,9<C u Obuia, 1o
CPAaBHEHUIO C UCXOAHBIMH JTaHHBIMU, HIKe Ha 10,6=C, 4T0 XapaKTepu30BajI0 3HAUYNUTENIbHBIC
TEIUIOTIOTEPH CO CITM3UCTON 0O0JIOUKY BEPXHUX ABIXaTEIBHBIX Ty TEH.

ITpoucxoanmo nanpHelliee ypexeHue myibca Ha 10 yrapoB B MUHYTY, 110 CPaBHEHHIO C
ypoBHeM ¢ona, 65 ymapoB B MuHyTy. DYHKIHOHAIFHOE COCTOSHHE HCIIBITYEMbIX
COOTBETCTBOBAJIO MX TEIUIOOIIYIIEHHUSM, KOTOPbIE PACIIPEASIISUIUCH CICAYIOIMM 00pa3oM:
«xoMpopt - 3,3%, «rrpoxsagHo» - 56,7%, «xonoauo» 40% ot 001IIero Yrcia OTBETOB.

B 3TOT HepHoJI CpeTHEB3BEITEHHEIH TEMIOBOH MOTOK YBEIMUHBAICS 10 54,5 KKan/M gac
npotus 36,8 kKan/M yac B ycaosusax GpoHa. JedHIHT Tea ocTaajcs JOCTATOUHO BHICOKHM
1 ObUT paBeH 96,4 KKaJl.

Ilocne BbIXOma u3 KaMmepsl HAOMIOAANCS AOBONBHO IJIUTENBHBIH BOCCTAHOBUTEIIBHBII
niepuoa. HexoTtopere prsnonorniyeckne peakuuy (TeMreparypa Teia 1 KOXXH Ha JIUCTaTIbHBIX
y4acTKax Teja) He BOCCTaHABIMBAIKNCH 10 ICXOIHOTO YPOBHsI Aaxe 3a 60 MHHYT peObIBaHHS
B YCJIOBHSIX HOPMAJIEHOTO MUKPOKJINMATA.

Jlns OLEHKH TEIJIOBOrO CONPOTHUBIEHMS NAKeTa OJIeK]bl MCHOJIb30Balach
KOJIMYECTBEHHAs! €IMHUIA «clo», KOTopas COOTBETCTBYET IOIEPKAHMIO KOM(OPTHOTO
TEIUI000MEHa y 4eJIOBEKa, HAXOLIErocs B COCTOSHHM IIOKOS B YCIIOBHSIX KOMHATHBIX
TemIepaTyp Bo3ayxa u pasasercs 0,18 rpaj KKajd/M B gac. IToMydeHHBIC PEe3ymbTaThl
IIpeJICTaBIICHBI B Ta0JI. 6.

Tabnuna 6
TerioBoe CONPOTHBICHUE MTAKeTa OICIKIBI
VYcnoBus uccnenoBaHus Tpag M° gac/kKan clo
CrajbHbIH MEIIOK 0,22 1,2
(1-5 rpymma HabMrOIEHUT)
OKCIEPUMEHTAIbHBIN ITAKET OEHK 1Bl 0,36 2,0
(2-s1 rpynmna HaOIIOCHUH )

TennoBoe COMPOTUBIEHHE OOLIYHBIX CMANBHEIX MEMIKOB cocTapisio 0,22 rpamg. M
yac/Kkaj, 4To cootBeTcTByeT1,2 clo. JlobaBneHue TemIon30IsIMHOHHOT0 MaTepHata BHOCHIIO
CYILIECTBEHHbBIC U3MEHEHHS B XapaKTep TEIUIO3AIINUTHBIX CBOMCTB ITaKeTa OAexk /bl (2-5 rpyra
uccneopanuii). Ero rermonsonsius nossimanack 10 0,36 rpag m” wac/kkan (2,0 clo).

JlaHHbIE, MOJTyYeHHBIE B PE3yJIbTaTe I'MIMEHUYECKUX HCCIIEN0BAaHUH B KIMMATHYECKON
KaMepe Ha UCTBITYEMBIX, OJICTBIX B OOBIKHOBCHHYIO OJICKAY M Pa3MEUICHHBIC B OOBITHOM
CIIJIbHOM MEUIKe, HAXOAAIIMXCA B COCTOSIHUM OTHOCHTEIBHOIO IOKOS, XapaKTepPHU3YIOT
HaNpPsDKCHUE CHCTEMBI TEPMOPETYISINH Kak 1mepByio (20-1 u 60-s1 MUHYTBI) H 0COOEHHO BO
BTOPY!IO (120-5 MMHYTa) CTENICHb XOJIOAHOTO AUCKOM(OpPTa. DKCIEPUMEHT CBUICTEIILCTBOBAI
00 oOmem OXJIaXJAeHUU OpraHH3Ma HCIBITYEMBIX, IPUYHHOH KOTOPOTO CIIY>KHUIH
HEIOCTAaTOYHBIE TEIUIO3Al[UTHBIE CBOWCTBAa IPHMEHSEMOTro IaKeTa OAeXIsl. JlaHHOE
00CTOATENBCTBO 00YCIOBHIO HEOOXOJUMOCTh B INPUMEHEHHMH JIOTOJHUTEIbHBIX
TEIUTOM3OJIIIAOHHBIX MaTepHajoB Il NPOQIIAKTHKH OyAyIIero IepeoxXiIaIeHuUs
MalMEHTOB creseoneyeOHubl. [IpuMeHeHre OPHUIMHAJIBHBIX CHAJIbHBIX MEIIKOB
JOTIOJTHCHHBIX COBPEMEHHBIMH TEIIOM3O0IINMOHHBIMI MaTepHajlaMH ITI03BOJIHIIO
CYLIECTBEHHO H3MEHUTh TEIUIO3AIIUTHBIC CBOWMCTBA MakeTa oxexiasl a0 2 clo u
CIOCOOCTBOBAIIO YITYYIICHHIO (PU3HOIOTMYECKUX PEAKIIHIA HCIIBITYCMBIX.

Takum oOpasom, omHOi W3 crnenuduueckux ocobenHocred Kynrypckoit JlemsHoit
MeIepbl SBISETCS MUKPOKIUMAT TPOTOB, XapaKTEPHU3YIOIIMHCS «CyOHOPMaIbHOM»
TeMIlepaTypoi BO3JyXa, HU3KOH TeMIlepaTypoll OKpyJKarouieil nopoiabl M BBICOKOH
OTHOCHTEIBHON BIIAKHOCTbIO BO3AyxXa. JIIMTENBbHOCTh NpPeOBIBAHHMS MAlMEHTOB B
crneneosiedeOHUIIE HE TOJDKHA IPEBBIIATh OTHOTO Yaca. [IpoBeeHHBIMU UCCISIOBAHUSIME B
IKCIIEPUMEHTAILHON MUKPOKIMMATHYECKOM Kamepe, Moaenupyromuiei ycnosus KJIII, 6su10
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BBISIBJICHO OXJIQKICHHE OpPraHn3Ma UCIBITYEMBIX B COCTOSHIN OTHOCHTEIILHOTO TTOKOS TIPH
HCITOJIB30BAHUKM OOBIYHOIO CIIAJBLHOTO MeIKa ¢ Tertousossiueii B 1,2 clo. Ormedanocs
MTOHIDKEHHE TeMIIepaTyphl KOXKH (0COOCHHO Ha PyKaxX M HOTaX), CHUKAIIOCh apTepHaIbHOE
JIABIICHUE, YPEIKAJICS ITYIIBC, Y UCTIBITYEMbIX BOSHUKAIIU TUCKOM(POPTHBIE TETUIOONY IICHHSL.

JloGaBineHHE COBPEMEHHBIX TEIUIOU3OJSIMOHHBIX MaTECpPHUATOB TPUBOIHIO K
3HAUYHUTEIHHOMY YIYUYHICHUIO TEIUIOBOTO COCTOSIHUS HMCHBITYEMBIX W CHHI)KEHHIO
WHTCHCUBHOCTH pPaJMANMOHHBIX TEIUIONOTEPh 3a CYET MOBBIMICHHUS TEIJIOBOTO
COIPOTHBIIEHUS TaKkeTa o/ek b1 10 2,0 clo.

HeobOxoauMo mpoBeneHue TambHEHIINX HCCISIOBAHUN B HATYpHBIX YCIOBHSX IIO
M3YYEHUIO BIHSHUS KoMIutekca pakropos KJIIT Ha oprann3m yenoBeka B HOpME 1 ITaTOJIOTHH.
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NCCJIEIOBAHUST ASPOMOHU3ALIMOHHOI'O M ASPO30JIBHOT'O
GAKTOPOB KYHI'YPCKOU JIEASAHOMU INEHIEPBI

L.V. Kirichenko, V.G. Barannikov, E.A. Rusanova
Perm state Medical Academy named after acad.E.A.Vagner

RESEARCHES OF AEROIONIZING AND AEROSOL FACTORS
OF KUNGUR ICE CAVE

Summary
In article results of hygienic researches of aeroionizing and radiating conditions and also studying of content aerosol
particles in Kungur Ice Cave air are presented. Direct dependence between concentration of easy negative airions and
background radiation level as well as season of year is established.

I'MrueHuveckue MCCIeOBaHMA BKIIIOYAIM OLIEHKY pPaJMalliOHHOrO (oHA MpUOOpOM
P/I-315, xoHIEHTpaIMii JIETKUX OTPHUILATEIBHBIX U MOJOKHUTEIBLHBIX a3POUOHOB MPUOOPOM
MAC - 01, KOHIIEHTpaLHii a3PO30JIbHBIX YaCTHUIL B BO3LyXe IPUO0poM «Adpokon» B 12 rporax
Kynrypckoit Jlensnoit nemepst: bpuinuanrossii, [onspusiii, Jante, KpectoBbiii, Pynnsi,
Merteopnsriii, Kommzeit, Cmensix, ['eomoros, Hpyx0er Haponos, Benukan, Bermka. Beero
BbINONIHEHO 328 3amepoB napameTpoB BHyTpeHHeW cpersl KJIII B Teruiblif, XOoJoAHbIT U
MIePEXOHBII IEPUOABI TOA.
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Hammume paguonsoronoB pagoHa B KJIIT crnocoOGcTByeT CO3MaHHIO CHEH(HIECKOTO
PaANALOHHOTO U a9POMOHU3AMOHHOTO (oHa. Kak mokasanu npoBeeHHbIE HCCIISOBAHMS,
paaualMoOHHbIA (OH B HelIepe MOABEPKEH 3HAUYMTENLHBIM KOJICOAHHUSM B 3aBUCHMOCTH OT
ce3zoHarozna (taom. 1).

Tabmuna 1
Papnanmonnsiii ¢poH B rporax KJIIT B pa3nuunbie ce3oubl roga (M+m)
I'potsl Panuaronsslii poH, Mk3B/ros

XOJIOAHBIA Ilepexonusbrit Terunpri

TepHoJ rojia TIepHOJ roJia TepHoJ roja
1. BpuinanToBbIN 0,05+0,01 0,07+0,023 0,17+0,03
2. IonsipHbIit 0,06+0,02 0,08+0,04 0,21+0,02
3. Jlante 0,02+0,015 0,03+0,011 0,23+0,06
4. KpecroBblit 0,05+0,01 0,05+0,01 0,23+0,06
5. Pyunst 0,04+0,013 0,05+0,01 0,44+0,13
6. MeTteopHbIii 0,04+0,013 0,05+0,015 0,38+0,07
7. CMenbIx 0,06+0,023 0,08+0,04 0,54+0,17
8. I'eosroro 0,03+0,011 0,05+0,01 1,29+0,2
9. Apyx661 Hapomos 0,06+0,02 0,08+0,04 0,49+0,18
10. Benukan 0,05+0,01 0,06+0,02 0,71+0,28
11. Boimika 0,07+0,016 0,06+0,018 0,73+0,26

MuHnManbHbIe YPOBHH PAHAIIOHHOTO ()OHA PETHCTPUPOBAIHCH B XOJIOIHBIN MEPHOJ
rona u cocrapisn ot 0,02 mx3B/rox (rpor aure) mo 0,07 mx3B/rox (rpor Brimika). B
MepexXoHbIi mepuo roaa paauaronusiii ¢pon 661 0,03-0,08 Mx3B/roa. JlanHbie 3HAYCHUS
COOTHOCHIIUCH C ITOKa3aTesIMU €CTECTBEHHOTO pPaJMallMOHHOTO (JOHA HA MOBEPXHOCTH U
COOTBETCTBOBAJIH CYIIECTBYIOIMM HOPMaM panallMoHHON Oe30nacHoCTH. B Terublit epros
rojia B TPOTax, pacliojOKCHHBIX B 30HE TIOCTOSIHHBIX ITOJIOKUTEIBHBIX TEMIIepaTyp, YPOBHU
pamuannoHHOro (hoHa MPEBBIIIANN AOMyCTUMbIe 3HadeHus B 1,3-4,3 pa3. MakcumManbHbie
3HAUEHHSI OTMEYAJIHCH B TpoTe ['eororos.

Paguanponnsiii Gpon B memiepe CrocoOCTBYET a’dpPOMOHOM3ALUN MOJISKYNT BO3AyXa
00pa30BaHMIO JETKUX OTPUIATEIBHBIX U IIOJIOKHUTEITBHBIX a9POHOHOB.

OTpuLaTeNbHbIe a’pOMOHBI OKA3bIBAIOT CTHMYJHUpYIOIIee [eicTBHE Ha padoTy
MyKoImIrapHoro ammapara. OHO peanan3yercsl 4epe3 YCKOPEHHOE PaCIIeIICHHEe TKAaHEBOTO
CEpOTOHUHA, OOYCIIOBJICHHOE aKTHBalMed MOHOAMHHOKCHAA3bl. CEepOTOHHH  SIBISETCS
OpOHXOKOHCTPHUKTOPHBIM MEHATOPOM, TIOPTOMY YCKOPEHHUE €ro MeTabomu3Ma 00eCieynBacT
OpOHXOAMITATHPYIOIINIT 3P PEKT.

Viydmenne napaMeTpoB JIETOYHOHW BEHTHJISIMU NPOUCXOJUT B TOM YHCIE U 33 CUET
yAayqmeHus: QYHKIUH JIbIXaTeIbHOW MYCKYJIaTypbl, B 4aCTHOCTH auadparmbl, B pe3yJbrare
JCHCTBHsI adPOMOHOB Ha HEPBHO-MBIIICUHBINA amnmapar depe3 AaleTUIXOJHH. BeisBieHa
BO3MOXKHOCTH NPSIMOTO BO3JICHCTBHS MOHM3MPOBAHHOTO BO3/yXa IajlaThl Ha JbIXaTeIbHBIC
(epMeHTbI, HOPMAJU3YIOUIETO COCTOSIHUE CEpACYHO-COCYAMCTOW CHCTEMBl 4YelOBEKa,
YBEIHMUNBAIONIETO YCTOWYNBOCTE K HHPEKIIMOHHBIM 3a00I€BaHHSM.

OreHka colepKaHusi JIETKUX OWIOJISPHBIX adPOMOHOB MPOBOJMIACE B XOJOIHBIH,
TIePEXOHBIN U TETUTBIH MePHO/IBI TO/1a. BBISBICHO, YTO KOIMYECTBO JIETKUX OTPUIATENFHBIX U
MOJIOKUTEIIBHBIX a9POMOHOB B XOJOIHBIN M IMEPEeXOAHBIH MEePHOIbl ToJa HE NPEBBIIIAI0
MIPEAETbHO-AOMYCTUMBIX KOHIIEHTparwmii (Tabi. 2 u 3).
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Tabnuma 2

KoHrmeHTpanum 1erkux OUIMOJISIpHBIX a3POMOHOB B XOIOAHBIH meprof roxa (M+m)

I'porst Konnenrpanus Konuenrparus Koaddpumment
JIeTKUX JIETKHX YHHUIOJISPHOCTH
OTPHULIATEIbHBIX HOJIOXKUTENBHBIX
adPOHOHOB, HOH/CM® | adPOHOHOB, HOH/CM®
1. bpunnmanToBBII 260+15,7 1010+£36,4 3,88
2. [onsipuslit 100+12,1 1007+£30,2 10,07
3. lanre 230+15,3 1640+87,3 7,13
4. KpectoBbrit 5304+26,0 750+23,6 1,42
5. Pynnst 830+39,1 1340+57,3 1,61
6. MeTeopHblii 1860+57,9 1910+95,4 1,02
7. Konuseit 3180+156,0 3510+137,0 1,10
8. CmenbIx 2790+137,4 2170+118,2 0,78
9. T'eonioros 3150+169,2 3040+130,0 0,96
10.Ipyx061 Haponos 3350+163,6 3650+148,3 1,08
11. Benukan 2430+135,1 3770+158,5 1,55
12. Beiiika 1320+120,3 2880+126,4 2,18

AHAJIOTMYHO YPOBHIO pAJMAIMOHHOTO (pOHa MHHUMAJIbHBIE KOHIIEHTPAIWU JIETKUX
OTPHIIATENIFHBIX a9POUOHOB PETUCTPUPOBAIUCEH B IPOTAX CO CTAOMIBHBIMU OTPUIIATEIbHBIMU
Temrieparypamu 1 coctasisui oT 100+12,1 no 260+15,7 nown/ CM’ - XOJTO/HBII [IepUOJ IoJa, OT
490426,0 mon/cm’ mo 1180+67,3 non/cm’ — MepexXoaHbIi mepuof roaa. MakcuMasbHbBIE
KOHIIGHTPAITHH JIETKIX OTPHIATETBHEIX a3p0roHOB (0T 3150+169,2 10 3350+163,6 now/cM B
xonmoHbIe Mecsansl; oT 3100+136 mo 6500+246,2 won/cm’ B TIEPEXOIHBIA TEPHOM TOAA)
orMeuanick B rpotax Kommseid, I'eonoros, Cmensix u Jpyx6s1 Haponos. Konuenrparmu
JIETKHX HOJIOKUTEIIBHBIX a9POMOHOB B XOJIOIHBIEC MECSIIbI I'0/1a PErHUCTPHPOBAIIMCH B IIPEAEIax
ot 750+23,6 uon/cM’ 1o 3770£158,5 won/cm’ . TIpu TOM KOd(HIMEHT YHUIONAPHOCTH,
CBUJICTEIIbCTBYIOIINIT O OIArOMPUATHON adPOMOHU3AIMOHHON 0OCTAHOBKE U OIPEACIIIeMbIi
OTHOIIEHHWEM JIETKHX TIIOJIOKUTEIBHBIX K JEeTKUM OTPUIATEIbHBEIM ad’pOHOHAM,
cootBeTcTBOBaN HOpME (< 1) TosibKo B rpotax Cmenbix i [ eonoros.

Tabmuna 3

KoHueHTpamuu gerkux OUIOSpHBIX a3POHOHOB B IIEPEXOIHbIN repuos roga (M+m)

I'poTer Konnenrparnus Konnenrpanust Kosddurment
JIeTKUX JIETKHX YHHUIOJISIPHOCTH
OTPHULIATEIBHBIX MOJIOKHUTETbHBIX
a5POHOHOB, HOH/CM® | a3POHOHOB, HOH/CM’
1. bpunnnanToBbII 490+26,0 210+13,2 0,43
2. INonsipHblit 580439,6 1180+59.,4 2,03
3. Manre 1180+67,3 960+38,1 0,81
4. KpectoBbrlit 1080+59,1 1190+63,7 1,10
5. Pyunst 980+52,0 1260+84,4 1,3
6. MeteopHbIit 1020+50,6 1380+72,8 1,35
7. Konuseit 3100+136,0 3560+129,2 1,14
8. CmenbIx 4020+128,6 2870+94,8 0,71
9. I'eonoros 6500+246,2 4860+174,6 0,75
10.Ipyx651 Hapoznos 3800+117,3 4400+146,1 1,16
11. Benukan 2350+68,6 3600+90,4 1,53
12. Bpika 2350+69,0 3010+115,6 1,3
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B Temmeni mepmwon roma B CBA3M C YBENMUEHHEM YpPOBHEH paaMarioHHOTO (oHa
PETHCTPUPOBANUCh 3HAYeHUs a’pouoHoB (50700+360,0 won/cm’), mpeBBIIIAIONINE
JorrycTiMBIe 3HadeHws (Tadi. 4).HeoO6xoauMo OTMETHTE, 9TO KOA(QPHUIIMEHT YHUTIOIIPHOCTH
ObUI CTaOMJIBHO BBILIE EJMHMIBI BO BCEX IPOTAaX HA INPOTSHKCHUM BCEX HM3MEPEHUH 3a
nckmodeHrneM CMenslx U ['eonoros, rae MaHHBINA MOKA3aTelnb BO BCE NEPHOIBI ToAa HE
HPEBBIIIAI €AUHHUILY, YTO CBUACTEIbCHTOBAIO 00 ONTUMAIBHOM COOTHOIICHUH OUIOISIPHBIX
A’POMOHOB B BO3AYXE THX I'POTOB, B CBA3M C Y€M MOXKHO MOTEHIHAIBHO PAacCMaTPUBATH
BO3MO)KHOCTB MX UCIIOJIb30BAHUS B CIICJICOTEPAITHH.

Tabmuna 4
KoHrnenTpamun erkux OUITONISIPHBIX a9POUOHOB B TEIUTHIH Heprox roga (M+m)
I'poter Konnenrpanus Konuenrpanus Kosdpdurment
JIETKHUX JIETKHAX YVHUIOJSIPHOCTH
OTpPHLATEIbHBIX MOJIOKHUTEIIEHBIX
a9DOHOHOB, HOH/CM® | a9POHOHOB, HOH/CM’
1. BpuinanToBbIi 2770042604 31700+296,0 1,14
2. TonsipHblit 25600+210,0 29400+232,6 1,15
3. Jlante 30100+264,6 31200+260,2 1,04
4. KpecToBbrii 26600+210,8 28600+230,0 1,1
5. Pyunsl 30200+289,0 31000+268,4 1,03
6. MeteopHsIit 30100+230,4 28600+198,0 0,95
7. CMenbIx 36400+280,6 32900+286,0 0,9
8. I'eosoros 28000+180,0 29000+189.,6 1,04
9.lpyx0s1 Hapomos 29700+230,4 312004+220,8 1,05
10. Benukan 46000+410,0 50700+360,0 1,1
11. Beimika 30600+264,8 3620042624 1,18

Ilpu W3y4YeHHUH KOHICHTPALUH a’pO30JbHBIX YaCTUI[ B BO3ayxe rportoB KIIIT
YCTaHOBJIEHO, YTO MUHUMAJIbHOE 3HAYEHHE B TIEPEXO/IHbII IIEPHO]] T0/la PErMCTPUPOBAIOCH B
rpore I'eonoroB u cocrasmio 3,45+0,19 Mr/M’, MAKCHMAJIbHBIC 3HAYCHHS B ITOT XKE TIEPUOJT
rofa HaGmonanuck B rpotax Iomspusiii (3,81£0,34 mr/vm’) u Benukan (3,81+0,32 mr/v’). B
TEIUTBIN TIepPHO/] To/1a KOHIIEHTPAIHs a3pO30JIbHBIX YacTHUI] BapbupoBaia oT 3,34+0,15 MT/M
(Feonoros, Pywmmsr) o 3,58+0,32 wmr/m’ (BpuinmanToBsiit, Ilomsprsiit). ITomydenHsie
KOHIICHTPAIINH a3p030JIbHBIX YacTHIl B Bo3ayxe KJIIT Haxoamnmnce B pezenax 10myCTHMBIX
KOHIIEeHTpaLuii (Tabd. 5).

Tabmuna 5

Konnenrpanus aspo3onbHbix yacTull B Bo3ayxe KJIIT (M+m)

Haszsanwme rpota KonnenTpanus a3po30JpHBIX YaCTHIL, M/
IlepexoaHblii nepuos Terutelit mepuon
1. BpmumaHTOBBII 3,7+0,5 3,58+0,3
2. [onspHbIit 3,81+0,34 3,58+0,32
3. lante 3,73+0,3 3,54+0,28
4. KpecToBblii 3,63+0,21 3,54+0,23
5. Pynnsl 3,58+0,28 3,34+0,18
6. MeteopHsIit 3,58+0,2 3,44+0,16
7. CMenbIx 3,46+0,17 3,39+0,2
8. I'eonoros 3,45+0,19 3,34+0,15
9.Apyx0s1 Haponos 3,54+0,27 3,35+0,2
10. Bennkan 3,81+0,32 3,37+0,18
11. Bprmrka 3,79+0,3 3,35+0,1
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Takum 00pa3oM, OCHOBHBIMH (haKTOpaMH BHYTPEHHEH cpejibl ClIOCOOHBIMHU OKa3bIBaTh
crenupryuecKoe BO3/ICHCTBUE HA OpraHi3M OyAyIIuX HanueHToB creneoneueOnunnsl B KJIIT
SIBJISIIOTCSL  PaJHALMOHHBIA ¥ a’POMOHHU3AIMOHHBIH (DOHBI, HAXOASIIMECS B MNPSIMOU
3aBHCHMOCTH JIPYT OT JIpyra 1 OT ce30Ha roxa. [IpoBeeHHbIMH (DH3HO0IOr0-THI HEHIIECKUMHU
HCCJICZIOBAaHUSAMH OBLJIO BBISBICHO, 4YTO HauOoOlee ONTHMAIbHBIMH JUISI Pa3MELICHHS
crieneoeyeOHuIBl ABIstoTes TpoThl CMmenbix U [eonoros. IIHMTENbHOCT HpeObIBaHUS
MAIMEHTOB B CIEJEO0Je4YeOHNIE HE JOJDKHA IIPEBBIIAThH OJHOTO 4aca. B cBsi3u ¢
HeOIaronpHATHON pagualMOHHON 00CTaHOBKOM B Ieliepe B TEIUIbIH HepUo rojia IPOBOIHUTh
CEaHCHI CIeNIe0TePAIINH HE PEKOMEH/TYETCSI.
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MONITORING AND PROTECTION OF THE CAVES
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USE OF INTERVAL PHOTOGRAPHY FOR OBSERVATIONS
IN KULOGORY CAVE SYSTEM

Summary

Digital interval photography can provide unique data for cave research. Short-time recordings can be done with
available digital cameras, for example we have successfully used Pentax Optio W10 to record ice stalagmite growth. Number
of frames which can be done in this mode is limited by camera battery.

For medium time range external power is required. We have used 2 2V 7AH SLA batteries to power our W10 camera,
which was enough for 1000 frames — maximal number which Pentax software allow to set in interval mode, enabling us to
monitor 2 month of spring flood in a cave. When external power connector is used camera sealing is broken, so we installed
camera with batteries in a sealed box. This, however result in strong reflection of camera flash light from box glass. Now we
only use this setup in settings where good sealing is not required.

Forlong duration we recommend to use Canon cameras with CHDK software and external microcontroller-based timer.
CHDK is a third-party software available for many Canon cameras, enabling complete control over camera functions, with
exception of powering camera off and then on at preset time. So, we use external timer to turn camera on using wires
connected to camera power switch. Timer also turns on external led light. When camera is turned on, CHDK software starts,
initializes camera setting and made a shoot. After 15 seconds the timer turns off camera and light.

Main problem for image quality is condensate on outside surfaces of camera box. We have tried several anti-fog coated
glasses and sprays, but none of them helps. The only solution remaining is heating of glass before shoot. Our preliminary
considerations show that this will require 4 times power comparing with power for camera and light. We have installed first
camera with heater in September, 2011.

To increase amount of information gathered with interval photography we set up various pointers, from which levels
and flow direction of water can be measured. To improve visibility even in case of strong fog we use reflective tape to mark
our pointers and scales.

BBenenue

Kynoropckuii creneomaccuB HaxoIUTCS Ha IOrO-BOCTOYHOM okpauHe benomopo-
Kymnotickoro mmaro. KommiexkcHble HCCIEZOBaHUS IEMIEp MaccuBa B HACTOSIIEE BpeMs
nipoBozsATest oy pykoBoactBoM ACA «JlabupuuT» cnieneonoramu Apxanreibcka, CaHKT-
TerepOypra, Mocksbl, TBepu 1 APYTUX TOPOIOB.

B mocnennee Bpems [yt MOHUTOPHHTOBBIX HCCIIEHAOBAHUM, TOMHUMO HCIIOJIB30BAHUS
pa3IMYHBIX JATYMKOB (TeMIeparyp, BIAXKHOCTH U JIp.), CTalla MPUMEHSITHCS TEXHOJIOTHS
JUTNTETIbHOW HMHTEepBalbHOM (oTorpaduueckoil ChbeMKH B memepax. B pesymsrare Obumn
MOJYYEHBbl YHHUKaJbHbIC JaHHBIC, BBIBOASIINE MOHHUTOPUHIOBBIE HCCIEIOBAHHUS B
Kymoropckux nemepax Ha HOBBIH Ka4€CTBEHHBIH YPOBEHb.

B nanHOl cTarhe omucaHbl TEXHOJOTMH U pe3yjibTaTbl NPUMEHEHUS HHTEPBAIbHOMN
¢dorocremkun B Kymoropckux memepax B 2008 u 2009 rr. DKCHEPUMEHTHI IO
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COBCPUICHCTBOBAHUIO TEXHOJIOTUH TaAKUX Ha6JHOI[eHHﬁ MIPOAOJIKAIOTCA U B HACTOSIICC BPEMSI.

ITepBrie Habmonenus B neniepe Kynoropcekas-2, susapns 2008 r.

TlepBblii onbIT MHTEPBAILHON (OTOCHhEMKH ObLT Moy4eH B ssHBape 2008 1. B 3ane benoe
Besmonsue nemepsr Kymoropckas-2 (K-2). Mcnons3osancs nudposoii gpoToamnmnapar Pentax
Optio W10, uMeromuidl NpOYHBIA BOJOHENPOHHUIIAEMBIH KOPIIYC H YK€ XOpOIIO
3apEKOMEH/I0BABIINIT ce0sl P CheMKaXx B IeIIepax.

Puc. 1. Habmronenue pocra jgeasHoro crajgarmMura B nemepe K-2
a) yctaHoBKa (oToKamepbl; 0) MEpBhIi KaJp; B) yepe3 CYyTKH; I') yepe3 JBOe CYTOK (IOCIEIHUN Kap)

OOBEKT CheMKH — HEOOINBIION JICASTHOW CTalarMHT, BBICOTOH oxono 40 cMm (puc. 1).
doTtokamepa ObIIa YCTAaHOBIICHA HA IITATHBE, CheMKa BeJach ¢ 1 1o 3 stHBapsl, C HHTEPBAJIOM
30 muH. B utore 66110 nosyueHo 86 kaJipoB, 0TpaXKarOIIMX JMHAMUKY POCTa CTAJIarMUTA.

O0paboTKka ChbEMKH TO0Ka3ala, 4YTO 3a MOYTH JBOE CYTOK CTAIATMUT IIOAPOCH Ha 68 MM.
CpenHsisi CKOpOCTh pocTa CTaJIaTMUTa COCTaBHIIa OKOJIO 16 MM B Hac.

Jlo nauana skcriepuMmenta (1o 31 nekaOpsi), Hapy)KHas TeMmIieparypa Bo3ayxa Obuia
ILUTIOCOBAsT, KaK BUAHO Ha rpaduke Temreparyp B noc. [InHera (puc. 2). JlensHbIX HAaTEKOB B
nernepe ObUIO HEMHOTo W HeOoubIIuX pa3MepoB. [loxononanne Havanock ¢ 31 gekabps, a
3aTeM TeMIIepaTypa OITycTHIach 10 — 18°C B IIleproI HHTepBANTEHOM (hOTOCHEMKH.

Mpachuk TemnepaTtypbl HapyXHero Bosayxa B noc. MuHera

Dara
—_ T 1 r 0
31422007 3%42,2007 01.01.2008 01.01.2008 02.01.2008 02.01.2008 03.01.2008  03.01.2004
(00:00) (12:0 {00:00) (12:00) {00:00) (12:00) {00:00) (12:00)

=

R /N,
< V_j v

Temnepatypa Bo3gyxa

4 .20

Puc. 2. 3Menenue Temmeparypsl Hapy»KHOTO BO3IyXa II0 JaHHBIM MeTeorocTa noc. [Tunera
BO BpEMsI HHTEPBAJIbHON CHEMKHI
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TakuM W3MEeHEHWEM MOToAsl U OOBSCHSETCS OBICTPBIA pocT cramarmura (puc. 2).
Tocrynienue XonoaHOro BO3yXa B IEIIEpy BbI3BAIO OBICTPOE MOAHATHE YPOBHS HYJIEBBIX
TEMITepaTyp BBEPX. DTO BUIHO U IO OBICTPOMY POCTY CTaJlarMHTa M 10 (hopMe HOBOTO CIIOST
JIEASHOTO HaTeKa (CeUYeHUE CTaIarMUTa yMEHBIIUIIOCH).

[TepBblid ONBIT MHTEPBAIBHOH (OTOCHEMKH IOKa3al MPUHIUINAIBHYI0 BO3MOXXHOCTh
TAKOW TEXHOJIOTMH JUISI MOHUTOPUHIOBBIX HAOJIOCHMI HeOO0bII0M nTenbHOCTH. [Tpu aToM
YHCIIO KaJPOB, KOTOPOE MOXET OBITh CIEIaHO B TAaKOM pEKHME, a CICIOBATEIbHO, U
MaKCUMaJIbHas TIPOJIOJKUTEIBHOCTD OKA3bIBAIOTCS OIPAHUYCHHBIMU €MKOCTBIO BCTPOCHHOTO
aKKymyJssTopa oroarnmnapara u HaxozasaTes B npenenax 200 kaapos.

Becennuii naBogox B newmepe Bognas (K-4),2008 r.

CrenyromuM SKCIIEPUMEHTOM 10 MCIIOIh30BAaHHUIO paCCMaTPUBAEMO TEXHOJIOTHH CTajla
cbeMka BeceHHero maBoaka 2008 1. B memepe K-4 ¢oroanmaparom Pentax W10, ¢
HCTIOIb30BaHUEM BHEIIHEr0 MCTOUHMKA MUTAHUS (J{Ba CBUHILIOBBIX akKymyssTopa 2V 7Ah,
COEJIMHEHHBIX MOCJIE/I0BATEIBHO), TOAKIIOUYEHHBIX K IITATHOMY Pa3beMy BHELIHETO ITUTaHUs
¢doroannapara. Mcrnonp3oBaHHE pa3beMa BHEIIHEIO JJICKTPONUTAHUS HapyllaeT
repMmeTu3anuio Goroanmnapara, Ho3TOMy KaMepa BMECTE C aKKyMYJIITOpaMH Oblila OMEIleHa
B T€PMETHYHBIH IITACTUKOBBIN OOKC (puc. 3).

Ilepen xamepoii Obuta yCTaHOBIICHA BEPTHUKAIIbHASL
peiixa c MepHBIMU THHUAME yepe3 Kaxkabie 20 cm. Kpome
TOTO, TaM JKe, JUIS ONpe/IeIICHIs HAIPABICHHUS TCUCHHS
BOJIbI HAa PA3HbBIX YPOBHSX, HA HATSHYTOW OT IOTOJIKA J10
rmoja Jecke OBUTM 3aKpeIuIeHBl II€HOIJIACTOBBIE
TOTUIABKH.

®DoToOOKC OBLIT IEMOHTHPOBAH B aBTYCTE, HO caMa
Kamepa Obuta akTHMBHa ¢ 3 ampens 10 S5 HIOHS. Puc. 3. Cxema ¢oronocra
OOcneqoBanne OOKca IOKa3ajao, YTO HAa 3TOT MOMEHT 2-ro MOKOJIEHHsL.
aKKyMYJISTOpbl ObUIM emie 3apsokeHbl. OcCTaHOBKa
ChEMKH IPOU30ILIA B CBA3M C OTPAaHUYCHUSIMU IPOrPaMMHOTO OOECICYCHHs KaMephl,
KOTOpOE IO3BOJISICT yCTAHOBUTS IS PE)KMMa MHTEPBAJIbHON cheMkH He Oonee 1000 xaapoB ¢
MaKCHMaJIbHBIM HHTEPBAJIOM 99 MUH MEXTy HUMH.

6) 8)

Puc. 4. UntepBanbHas cheMmka B nerepe K-4 B 2008 r.:
a) 6okc ¢ Kamepoi; 0) mepBblii Kaap — 3 anpens; B) HOCISIHUN Kaap — 5 HIOHS

71"0

Uv.

Bona BHyTph OOKca He momana, OHaKO HAOMIONANCsl KOHJGHCAT CHApYKU OOKca. DTOT
KOHJICHCAT CEPbE3HO UCIIOPTHII KAYECTBO CHUMKOB, OJTHAKO ONPE/ICIUTh 10 HUM YPOBHH BOJIBI
BCE e ynanoch. Ha HU3KOe KadeCTBO CHHMKOB TAK)Ke MOBIIHSIO OTPAKEHHE BCTPOCHHOM
BCIIBIIIKH OT BEICTYIIA CTEHBI ClieBa oT Ookca (puc. 4).

AHanu3 pe3ynsratoB (GOTOCHEMKH IMO3BOJIMJ BIEPBbIE MOIYYHTh YacTh ruaporpada
BeceHHero napojka B neuiepe K-4 u cpaBuuts ero ¢ rugporpadom p. [Tuxera.

Becennuii naBojok B nemepe K-4,2009r.
WTtak, naapHEHIIUM NPENsTCTBUEM K YBEIMYECHHIO NMPOJOJDKUTEILHOCTH ChEMKH CTAJI0
nporpaMmHoe obecneyenue (¢oroanmnapara Pentax W10, koropoe orpaHu4uBaeT

131



MaKCHMAIIbHYIO TPOJOJIKATEIFHOCTh CHeMKH JI0 JIBYX MECSIIEB, YTO HEOCTATOYHO IS
HaOJozieHns: Bcero nepuona nasoaka B Kymoropckux mnemepax. JlaHHOe 00CTOSTENBCTBO
3aCTaBHJIO HAC TMEPEUTH K UCTONb30BaHUIO (horoammapara Canon A460. [[ns Hero, kak u
MHOTHX Jpyrux ¢orokamep Canon, HMeeTcs BO3MOXHOCTb 3arpy3KH CTOPOHHEro
nporpamMmuoro obecmedennss CHDK [1], oGecreumBaromiero MOMHBIA KOHTPOIb Hasx
¢dyHkumsiMu - goroarnmapara, B TOM YHCIE BO3MOXHOCTb HAIMCAHWS MPOrpaMM Ui
ynpasieHus kamepoil. Yeranoska CHDK npounsBoputest Ha kapty namstu (oToamnmapara, He
MIPUBOIUT K ero Momudukanuu wim HapymeHuto rapantuu. C ucnonb3oBanuem CHDK
pa3paboTaHbl M OPOrpaMMbl Ui HMHTEPBAIBHOW CcheMku. OfHAKO NpH peann3anuu
HHTEepBaJIbHOU cheMkH cpenctBaMd CHDK HEBO3MOXKHO BBIKIIOUHTH MUTAHHE KaMephbl B
HHTEpBaJlaX MEXJy KaApaMH, YTO MPUBOAMT K CIHMIIKOM OOJBLIIOMY pacXomy
IIEKTPOIHEPTUH.

[epMeTHYHbINA -

Kopnyc Crabunusatop
Py Toka

yvzing

Puc. 5. @otonoct ¢ TaiiMepoM Ha MUKPOKOHTpOJLIEpE:
a) CTPYKTypHasi cxema; 0) yCTpoiCcTBO ycTaHOBIIEHO B nemepe K-4

Jnst mpeogoneHuss ATOrO OTpaHWYEHHUs OBIT W3rOTOBICH BHEMIHWH TaiMep ¢
HCIIONIb30BaHHEM MUKpoKoHTposiepa Texas Instruments MSP430F2001 [2], xoTopslii pa3 B
TpPH yaca BKJIOYAET (pOTOKaMepy U CBETOAUOAHBIH CBETHIBHUK (puUC. 5). YTOOB! HCKITIOYUTH
3aCBETKY CTEKJIa [epe]] KaMepOi CBETHIILHUK BBIIOJIHEH B OTJEJIbHOM FepMETHYHOM KOpITyCe.
[Ipu BrTIOYEHNH KamMephl B HEH aBTOMATHUCCKH 3aIlyCKAeTCsl HAMCAHHAs HA BCTPOCHHOM
a3pike CHDK nporpamma, KoTopasi BbICTaBIIsIeT HEOOXOJUMBbIE MTApaMETPbl ChbeMKH (B TOM
YHCIIe AUCTAHLUIO (OKYCa, YTO MO3BOJSET OTKA3aThCs OT HEHAJEKHO PabOoTaroLIero mnpu
HU3KOM OCBEIIEHHH aBTO(OKyca) U AeiaeT oauH Kaap. Yepe3 15 cek. mocie BKIIOUSHHUS
MHUKPOKOHTPOJIJIED BBIK/IIOYAET Kamepy. sl NUTaHUS MCHOJNB3YEeTCs TIePMETHYHBIN
CBUHIIOBBIH akKyMyssiTop 6V 12 Ah, HanpsikeHre KOTOpOoTo ITo/1aeTcst Ha ABa OJI0Ka MUTaHUS —
JIMHEHHBII HU3KOTO MOTpeOJICHUS A NUTAHHS MUKPOKOHTpOJUIEpAa M MMITYJIbCHBIH C
BBIXOIHBIM TOKOM 500 MA 7151 MUTAaHUSI KaMephl, KOTOPBIH BKIIFOYAETCsl TOJIBKO HA MOMEHT
cbeMkH. K coxaneHuto, Ipy HCIOJIb30BAaHUH BHEITHETO TaliMepa HEBO3MOXKHO 000HTHCH 0e3
Moaudukauuu Qoroanmapara — TpeOyeTcs MNPHUNAsTh MPOBOAA IAPAJUICIBHO KHOIKA
BKJIFOUEHHUS/BBIKIIIOYCHHS KAMEPBI.

Boxe ¢ poroanmaparom Obut ycraHosieH B neuiepe K-4 B konue mapra 2009 r. Hauano
nmogbeMa BOJbl ObUTO 3adukcupoBaHO yTpoM 12 mast (puc. 6). Peskmit mombem BobI
HaOmoancs B TedeHue qHs 12 Masi, mocie KoToporo 00oke ¢ oToanmaparoM 0Ka3aics Mox
MaBOJIKOBEIMHU BofiaMy B TeueHue 7 queid. [locie 18 mast Hauasncst, BHadane OBICTPBIH, a 3aTeM
Bce Ooisiee MEUICHHBIM, CNaj MaBOAKOBBIX BOJ. K KOHIly HIOHS CKOPOCTh CHaja BOJbI
CHH3MJIACh JI0 3HAUCHNH, HE pa3IMuIUMBIX Ha (oTorpadusx. POTONoCT ycnenrHo npopadoTan
10 ero JeMoHTaxa B cepeuHe aBrycta 2009 r. Takum 00pa3om, Hamu ObLT BIIEPBBIC TTOJTyYCH
TIOJTHEIN THApOrpad BeceHHero nasoska B Kymoropckux nemepax (puc. 7).
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8) 2)

Puc. 6. ®otorpadun cremku Becennero nasozaka 2009 r. B nemr. K-4
a) ycraHoBka (oroanmapara — 25 mapta; 0) Hadano masoaka — 12 mast, 00:00 gac;
B) noabeM Bozbl — 12 mast 21:00 gac; r) moxbeM BobI BbIlIe YpOBHs (oToarmapara — 13 mast, 3:00 yac

BbicoThl ypoBHeN p. Muxern v new,. K-4
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Puc. 7. T'unporpad Becennero nasoaka p. [lunera u n. K-4

Bopnba c3anoreBannem 00beKTHBA

Brinoc ncTounnka ocBemeHus B OTAETBHBIN KOPIYC YCTPAHMII 3aCBETKY CTEKIJIA Teper
00BEKTHBOM, OJHAKO Jaxke O3 IOACBETKM KOHJAEHCAT CYLIECTBEHHO YXYALIACT Ka4eCTBO
n3o0pakenus. Hamu ObUT MPEANPUHAT P NOMBITOK YCTPAHUTH KOHJICHCAT C TIOMOLIBIO
CIEeIHATBHBIX TOKPBITHH: HCIOIB30BAJIICH «HE3aIIOTEBAIOIINE) CTEKIIA OT 3al[UTHBIX OYKOB,
a TaKKe pa3iIM4HbIe COCTAaBbI IIPOTHB 3anoreBaHus. OJHAKO HU OJHO M3 CPEJICTB HE Ao
CYIIECTBEHHOTO pe3yibTara. [1o Bcell BUIMMOCTH, €ANHCTBEHHBIM () (EKTHBHBIM METOIOM
00prOBI C KOH/IEHCATOM MOXET CTaTh IOAOTPEB CTEKJIA Mepel HayajloM cheMKu. Ilo
TIpeBapUTENBHBIM OIEHKAM, Ul MOAOTpeBa MmoTpedyeTcss B dYeThIpe pas3a Ooiblme
3NIEKTPO3HEPTUM, 4YeM [yl nutanus Qoroanmnapara u nojacserku. [lepBblil ¢oromoct ¢
TIOZIOTPEBOM CTeKJIa ObIT ycTaHOBNIEH B ceHTsiope 2011 . u gomkeH mpopaboTars 10 ampens
2012.

BoiBoab1

IIpumeHenue 1UGPOBOH HHTEPBAIBHOW (OTOCHEMKH IO3BOJIIET OPraHU30BaTh
peryisipHble BU3yasbHble HAONIONCHUS 3a TMAPOJIOTMYECKUMU M MHBIMH IIPOLIECCAMH, B
YCIIOBHSIX, KOTZA IEIIephl HENOCTYIHBI JUIS YEJIOBEKA WM OTCYTCTBYET HOCTOSHHBIN
HIepPCOHAIL.

B Tabnuue npuenena cBojgHas nHGOpMANKMS O UCIOIb30BAHHBIM HAMHU TEXHOJIOTHAM
OpraHu3aluK HHTEPBAIbHOH (OTOCHEMKH.

Jiist cbeMOK HeOOJIBIION MPOIOKUTEIBHOCTH MOXKHO HCIIOIb30BaTh O0e3 MoanpUKaLuit
(oToarnmaparsl, UMEIOIIHE TOICPIKKY HHTEPBAIbHO! ChEMKH.
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Jiss cpeMOK cpenHed TPOROIDKUTENFHOCTH HEOOXOIMMO HCIONb30BaTh BHEIIHEE
nuTanue oroamnmapara oT akKyMyIsiTopa 0oJblIoi eMkocTH. Mcrnonb3oBaHue TaKOW CXeMbl
MIPE/ICTABIIACTCS 11€1€CO00pa3HbIM B yCIOBUSAX, KOTa He TPeOyeTcsl MOIHON repMeTH3aliu
KaMepbl, IOCKOJbKY OOJIBIIMHCTBO COBPEMEHHBIX KOMIIAKTHBIX KaMep He I103BOJISIOT
OCYIIECTBISTh YIPABICHHE BHEIIHHM HCTOYHHUKOM CBETa, a HCIIOJIB30BAHHE BCTPOEHHOI
BCIIBIIIKK OyAeT JaBaTh CHJIBHYIO 3aCBETKY B Cllydae, eciu (horoarmmapar moMemiaercs B
repMEeTHYHBIH OOKC.

Tabmuna

TexHOIOrun UHTEPBAIBHOM (HOTOCHEMKH

. Kamepa Canon ¢ CHDK,
Kawmepa ¢ nopzepskkoii | Kamepa ¢ BHemHum .
.~ BHCITHUMHA Tal/lMCPOM u
UHTEPBAIBHOI ChEMKH | MUTaHUEM
HUCTOYHHKOM CBETa
Yucno kaapos | 100...200 1000
> 6 MecsIeB
JlmatenbHOCTh | 1-2 Henenu 3 mecsra u
OrpaHuyeHust
Hcrounnk O0Obem BHEIIHEH
. | Garapes dporoanmapara | I1O doroanmapara
OrpaHUYCHHIT Oarapey ¥ KapThl AMSTH
Konpencar Ectb Ectp Ectp
ITpoGremst Ja.
OtpaxeHnne ’
n300paKeHus P Her €CIIM NCTIONB3YeTCs Her
BCIIBIIIKA o
BHELIHHUN KOPITYC
Kopryc Her He nienecoodpasno Ja
Heobxomumo TaHMgP’
npeobpasoBaren
HM3rOTOBHUTH Onekrponnka | Her Her peodp
HAIPSDKCHUS, HCTOYHHK
CBETa
Momdukarus Kamepsl He nyxna He nyxHa Hyxna
Cpemka cpeHeit
. TIPOJIOIKUTEBHOCTH B
CheMKa HeOObIION
Pexomennanuu YCIIOBHSIX, T/I€ HE JlnuTelnbHas ChbeMKa
MIPOAOIKUTEIBHOCTH
Tpedyercst
repMeTH3ALNS

CbeMKa OOJIbIION [UTUTEILHOCTH MOXKET OBITh OCYIIECTBICHA CUCTEMOM, BKIIOYAOIIeH
(oroarmapar Canon ¢ JONOIHUTEIBHBIM POrpaMMHBIM obecniedenneM Ha ocaoe CHDK,
BHELIHUH NCTOYHHK CBETA, MUKPOKOHTPOJLIEP U aKKyMyJsiTop. B aToM cirydae TpeGyercst
H3TOTOBJICHNE HECIIOKHOM JOMOIHUTEIBHON 2JIEKTPOHUKH M Mo (UKays GoToanmapara.
Jnst noBblLeHUsT MHGOPMATHBHOCTH CBHEMKH B Kajpe LEeJecOO0OpasHO pa3MEeCTUTh
pa3IuyYHbIC yKa3aTelH, IO3BOJIIONINE, HApPHMeEp, ONPEeisITh YPOBCHb M HAIpPaBICHHE
TedeHus BOAbl. [l yimydllIeHWs BUIMMOCTH YyKasaTelled Ier1ecoo0pa3HoO HCIOIb30BaTh
CBETOBO3BPAILAIOLINE IICHKH. J[OMIOIHUTENBHBIC TapaMeTPbl MOTYT OBITh 3a()MKCHPOBAHBI,
Harpumep, JIOITepaMu TeMIIePaTypbl, yCTAHOBICHHBIMH B PaliOHE ChbEMKH.
JKenarenbHo n3berars HANUYKS B KaJpe CBETIIBIX IIOBEPXHOCTEH CTEH PSAIOM C KaMepO.
Ha nacTosimuii MOMeHT HanbosbIIue MPoOIeMBl TI0 Ka4eCTBY IOIy4aeMOro M300paskeHHUs
BBI3bIBACT KOH/ICHCAT.

CIIUCOK JIMTEPATYPBI
1.  CHDK -—anbrepHaruBHas npommska [ dnekrponnsiid pecypc]. URL: http://chdk.clan.su/

2. MSP430F20x1, MSP430F20x2, MSP430F20x3 Mixed Signal Microcontroller (Rev. F)
[Dnexrponnsriii pecype]. URL: http://www.ti.com/lit/gpn/msp430£2001.
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NCTOPUSA U3YUEHUS ITEIEP

HISTORY OF CAVE INVESTIGATION
1. Fony6ex

Mpyzeit oxpanwt npupoowt u newjep Cnosaxuu

PYCCKUE HAJIITACHU B MAJION CTAHUIIIOBCKOW MEIIEPE (CTIOBAKHUS)

P. Golubek
Museum of nature and caves conservation of Slovakia

RUSSIAN INSCRIPTIONS IN THE SMALL STANISHOVSKY CAVE (SLOVAKIA)

Summary
The article contains information about research of the discovered inscriptions in Small Stanishovsky Cave (Slovakia)
thathave been left by Russian visitors in 20th years of last century.

B Crosaxuu 3apeructpupoatno 6omee 6000 nemiep, KOTopbie 00pa3yroTcss B OCHOBHOM B
KapCTOBBIX paifoHax 3amammeix Kaprmar mromansio 2700 kv, 3HaduTeNbHAS 9aCTh U3 STHX
MoJIoCTel Beeraa Oblila M3BECTHA M JIETKO JOCTYINHA Ui nocemieHus. CylmecTByeT MHOTo
HUCTOPUYECKUX JOKYMEHTOB, B KOTOPBIX IEPEUNCIICHBI TOCeIaeMble nemepsl. Bo3moxkHo,
caMblil U3BECTHBIN HOKYMEHT M3 HUX Jarupyercs 1452 r., B HEM ymoMuHaeTcst o mobene
rycuToB B 6utse npu Jlyuenme.

B Mamnoit CranumoBckoil memepe Mbl 3aUKCHPOBAIN HHTEPECHBIE HCTOPUYECKUE
HAJIICH, KOTOPBIE TOKA3bIBAIOT, YTO B MEPBOii mooBuHE 20-T0 BeKa 3/1€Ch OBUIA POCCHUSHE.
Ora nemepa Haxogurcst B Huskux Tarpax. ITo ©oibluM M JI€rKOAOCTYIHBIM KOPHIOpaM
MOXHO 3aiiTu BriyOb 70 300 M. Bxox naxomutes B 30 m Han p. LltesiBHUIE, B 9 KM fOTO-
BocTOo4yHee T. JInmToBckoro Mukynama u BCero B 6 KM OT JKEJIC3HOJOPOKHOW JIMHHH,
coenunsitomeit [Ipary u Kues. [lonocts uzBectna ¢ 1689 r u nerkonocrynna. B 2009 r. ona
Obl1a 000pYI0BAHA U CTAJIa SKCKYPCHOHHBIM OOBEKTOM.

Hanmucu pycckux TypucToB Obuin 00HApYKeHbI B ueTbipex mectax (20,40, 120 u 150 Mot
BXoma). B oTH TpPOTHI MOXHO OBIIO JIETKO 3alTH CO CBEYOH B pyke, 0e3 0COOBIX
npucrocobnennid. Hexotopble M3 3THX HAAMUCEH TPYAHO YUTAINCh, IO3TOMY, I HX
H3y4YeHHS, TOTPeOOBAIICS CTIeHAIbHEINA moaxos. Cyas Mo HaimICsM, TIeIIepa NOCeIanach Mo
Kpaiineit Mepe Tpu paza: 17 centsiops 1923 1., § mapra 1924 1. n 20 mronst 1924 .

13 X0pOI110 COXPaHUBLIMXCS HAAMUCEH, MOXKHO JIETKO IIPOYUTATh CIIEAYIOIINE (haMHINN:
Bysraxos, A. BECEJIBIU, I1. I'epmu, Ejnstmont, Zinkovskij, H. Kuoppun, B. Kpaienunus,
T.B. Hutur, H.I'. Onapenxko, [laBnenxo, [TaBnosckuii, Cemantok, E.1L1., Simanski. Hekoropsie
HMMeHa COXPaHWINCH XYK€, HO BCe-TaK! HaM yIajoch ux npountars: Kapmuk, Pynnes (Rosa).
Ectb Takke 5 Hepa30opumBbIX HaAmUCel. TakuM 00pa3oM, MOXKHO C YBEPEHHOCTBIO CKa3aTh,
YTO TeIepy noceTusio He MeHee 2 1 rpaxxaanuHa Poccnn.

B Hexoropbix Haamucsx ykazaHbl ropozaa: [laBnoBckuii mpuObi1 u3 Kamyru; Ttaxke
nmeetcst Haqmuch «Camapa», HO HEU3BECTHO ¢ KAKUM MMEHEM OH CBsI3aH. BOJBIIMHCTBO U3
roceTuTesel ObUTH O THYECKUMH SMUrpaHTaMu. [10 HEKOTOPBIM HaIIUCSIM MOXHO CYAUTb,
4YTO WX aBTOpHI mpuexanu u3 Yexun. Ilo mapmucsam «Pycckne cTyneHTH» U «3aech ObuH
pPYCCKHE CTYICHTBI» Mbl MOXEM IPEJNOI0KHUTb, YTO 3TO ObLIM B OCHOBHOM CTY/CHTBHI,
xotopsie mocetunu Huskue TaTps! Bo BpeMst KaHUKYI U OUH JICHb MOCBATHIIHN ITOCEHIICHUIO
CTaHMIIOBCKOH IeIepsl.

CormacHO UCTOPHUYECKUM AOKyMeHTaM, B 20-¢ rojs! 20-ro Beka Ha TEPPUTOPUHN ObIBIIEH
Yexocnopakuu 6bu10 6omee 25 000 pyccKUX 3MHIPaHTOB, KOTOPbIE YUMIHCh U paboTau B
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HAy4YHBIX YUYPSKICHUSIX Ha JICHEKHBIC MOCOOMS OOrarbix SMHUTPAaHTOB U Oiaromaps
rocyAapCTBeHHON mnojjepkke. B Hauane 1921 roma uMcio pyccKHX CTYAEHTOB 371€Ch
cocraBmwio 1500 gemnosek, a B kouIme roga — 5000 genosek. [IpaBuTenscTBeHHAsT TOMONTH
PYCCKUM CTy/IEHTaM BBbIpaKalach B BBIJICICHHHU MIPEXKJIE BCETO NEHEKHBIX cpeacT. B 1921
TOJIy Ha 9TH LeJi ObLIO BhIAeeHO 10 MITH yenckux KpoH, B 1926 1. — 300 MIIH YEHICKUX KPOH.

Puc. 1. Hapnucw «Pycckue crynents! B uarianuu. 1924 r. 20 uronst. 10 gy

Puc. 2. Hagnucs «ITaBnoBekwii. ...... Kanyra, Poccus»

Kpome 00ydeHHs1 B 4EIICKHUX By3aX, PyCCKHE CTYJCHTbI UMEIN BOSMOKHOCTh YYUTHCS B
PYCCKHX yueOHBIX 3aBE/ICHUSIX, Ha CO3JJaHIE KOTOPBIX MHOTO CHJI M 9HEPI'HH OT/AlIa pyccKast
unTeuurennuss B YexocnoBakuu. B 1923 romy Obun oTkpbiT Pycckmii menmarormdeckuii
uHCTUTYT uUMeHu SlHa Amoca KoMeHCKOro, KOTOPBIM TOTOBWJI Kagphl AJSI HApOIHOTO
obpasoBanus Poccun.

JlpyruM KpyIHBIM Y4eOHbIM 3aBelICHHEM SBIsUICS Pycckuil ropunuueckuil akyisrer,
oTKpbIThIH B [Ipare B 1922 1. B aTOM yueOHOM 3aBeJeHUHN ITPENOaBaIi H3BECTHBIE YUCHBIE C
opuandeckux (akynsreToB Mockosckoro, Ilerporpaackoro, Xapbkockoro, Kuesckoro,
Pocrockoro yauBepcuteroB. C 1922 mo 1928 rox aururoMsr 06 okoHYaHMU nomy4dwnn 384
yenoBeka. Ha Tepputopun UexocnoBakuu ajist A€Ted U MOJOAEKH 3a 5 JeT OblUia co3zaHa
cuctemMa 00pa3oBaHMs (OT JOIIKOJBFHOTO /IO BBICIICH IIKOJIBI) M IIOCTPOGHO MHOXKECTBO
OHOIMOTEK U apXHBOB.
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Cosnannslii B 1934 1. 1 otkpbiTeiii B 1935 1. B 30pacnanckom 3amke Onus Iparn Pyccknit
KyJIBTYpPHO-UCTOPHUUYECKUI My3€il CTaBHJI CBOCH 11e/IbI0 cOOMpaHHe, XpaHEeHUe, H3yYeHHe U
SKCTIOHHPOBAHNE MPEAMETOB W MaTepUasIOB, OTHOCSIIUXCS K XKHW3HU, TBOPIECTBY U OBITY
pycckoii smurpauuu. Mnes cosnanus npuHaiexana nucarento B.dD. BynrakoBy, KoTopblit
SIBISIICSI TUPEKTOPOM My3es. B cocTaBe My3est okazancs psii apXUBOB YUPEKACHUH U THIHBIX
(doumoB, B yacTHOCTH QoH co3narens my3est B.d. bBynrakosa, komiekunu M. [[BetaeBoii, A.
Kynpuna, U. bynuna, W. Haxusuna, A. PemusoBa, A. byposa n np. C sHBaps 1946 .
«IIpaxckass KoJuIeKLIUs)» HaxoAWTcss Ha XpaHeHMn B InaBHom apxuBe P®. Ilo stum
JIOKyMEHTaM, pacCeKpeueHHBIM TONbKO B 1988 I, MOXHO MPOCIEANUTH >XU3Hb PYCCKOMN
smurpaiuu B [Ipare.

Celfuac Mbl HE UMEEM JOCTyNa K 3THM apXUBHBIM JAHHBIM, ITO3TOMY MOXEM TOJIBKO
JIOTaIBIBATHCSI, KTO U3 M3BECTHBIX JIFOZIEH TOTO BpEeMEHH ITOCETHII Hally Tremiepy. Bo3moxkHo 3a
HaKChI0 «BylrakoB» CKpbIBaeTcsi OJjHa M3 sApYailnX JIMuHOCTei Pycckoil amurpanun —
B.®. bynrakos.

Eie onna 3arajgka — Hapnuch «A. Becenbliiy, MOXKET ObITh 3TO 3HAMEHUTBINA COBETCKHI
nucarens Huxonait MBanoBmu KoukypoB (mceBmonuM Aprem Becemnsiit) poauBmmiics B
Camape (Haxnuch B nemiepe «Camapay»). Ero camble u3BecTHbIC Hpou3sBeneHHs: «Pexu
oraenusie» (1923), «/luxoe cepaue» (1924), «Bomsauma» (1924), poman «Ctpana poxHasd»
(1925-1926), «Poccust, kpoBbto ymbiTasty (1927-1928). M3sectHO, uTo B 1923 . OH OBIT
ctyneaToM MI'Y, koTopblii Tak u He 3akoH4YMII. [locemtan i oH B 3T0T niepuo YexocnoBakuio?
B 1938 rony A. Becenblit ObII paccTpeisiH Kak I71aBapb aHTHCOBETCKOHM TEPPOPUCTHIECKON
OpraHU3aLHH.

U e "ol Puc. 3. Iloprper A. Becesnoro, Haanuce B neuepe
/1 «A. Becenbrit. 17 centsiops 1923 oy

Jlpyrue ¢paMuiInu He Tak U3BECTHBI, II03TOMY Mbl HE HMEEM BO3MOXHOCTH YTO-TO y3HATh
po 3Tux jonei. HeoOXoaum 10CTym K apXUBHBIM JaHHBIM. MBI CYUTAEM, YTO 3Ta CTAThs
SBJSIETCS JIMIIb KPaTKMM BBEJCHHUEM B HMCTOPHIO POCCHICKO-CIIOBAIIKMX OTHOMICHHH.
Haneemcs, 4to sTH omyOnukoBaHHBIE (DAKTBI JaayT TONYOK HCCIETOBAHUSM, KOTOpPBIC
TIOMOTYT B Oy/IyIIieM y3HaTh O0JIbIIe HH(POPMAIHH O JIFOISX, KOTOPBIE OCTaBIIIN CBOH HA IIACH
B HAIIUX NEIIepax.

CIIMCOK JIMTEPATYPbI

1. Harbulova L., 2005: Ruski emigranti a medzivojnové Slovensko. Historia, 5, 24-26,
Bratislava.
2. Vanek O., 2009: Napisy v jaskyni. http://www.stanisovska.sk/
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PEIHEH3UU

REVIEWS

Opaunckasi neuiepa. [lo3Hanue: ui. ¢6. cr. / B. Jlarymkun; b.
Bamenko; H.Makcumosuny; U. Jlagpos; H. IlanbkoB; A. lllymeiiko;
A. Knumuyk; E. Pynkos. [pen.-coct. I. UepusaBckuii]. — M: Cryaus
«4+4»,2011.—160 c. Doto: Bukrop Jlsarymkun © AcCUCTEHT Ha ChbeMKax
—bornana Bamenxo. Kapra: Imutpuii Ocumnos

Ordinskaya cave. Knowledge. An illustrated collection of articles /
B. Lyagushkin; B. Vashchenko, N. Maksimovich, I. Lavrov, N. Pankov,
I. Shumeyko, A. Klimchuk; E. Runkov; [ed.-comp. Mr. Cherniavsky].
-M: Studio "4+4",2011.- 160 pp., il.Photo: Victor Lyagushkin.

The book is dedicated to the world's largest underwater gypsum cave, located near Orda
village in Perm Region. This collection of essays contains articles by scholars, interviews with
underwater cave explorers — trailblazers caves, reviews the world's leading experts in the field
of cave diving. The edition is illustrated with over 100 unique, has not been published,
underwater photography. Additions and clarifications map of Ordinskay cave was first
published. Work on the book took six months, was done over 150 dives in the Ordinskay cave,
shot all 5 miles of underwater galleries. The reader will first be able to make a spectacular dive
with the authors of the book and see the most remote and beautiful part of the cave.

Kuwura nocssimiena kpynHeiiiei B MUpe MOABOIHON TUIICOBOH Meliepe, pacloloKeHHON
6mn3 cena Oppaa Iepmckoro kpast. CoaepKUT cTaThbH UCCIIEIOBATEIICH TICIEepPbl, HHTEPBBIO C
MO/IBOZHBIMH CIIEJIE0JIOTaMH — IEPBOMPOXO/IAMH IELepbl, OT3bIBbI BEIYIINX MHPOBBIX
CIICIMAIUCTOB B 00IACTH IemepHoro aaiiBunra. Buxrop Jlarymxun, borgana Bamenko,
Hukonait Makcumosuy, Urops JlaBpo, Hukomnait [lanbkoB, Anapeit Lllymeiiko, Anexcanap
Kmuvmuayk, Brnagnmup I'puropeses, Esrenmii Pynkos, Buktop Komapos, Iletp Munenkos,
Opuit baszunesckuii, EBrennit Boiinakos, Poman Ilpoxopos, Urops I"anaiina, Tom MayHr,
Jbxappon JIxabmoncku, Jlamap Xaiipc, [lackans bepnaGe m MHOrme apyrue MOMOINIH
MPUOTKPHITh TaiiHy OpanHCKOW memepel.  M3naHue wmumoctpupoBaHo Oonee dem 100
YHUKaJbHBIMH IIOJBOJHBIMU (oTOrpadgusmMu, HUIIE paHee HE IyOIMKOBABIIUMUCH.
BriepBbie IpUBOANTCS TOTIOTHEHHAS U yTOUHEHHAsSI KapTa MeTephI.

Pabora manm kHuroit 3aHsuia monrona, ObUIO BhIMOIHEHO Oonee 150 morpyxeHuit B
OpAMHCKYIO TIeIIepy, OTCHSATHI BCE 5 KM ee MOABOJHBIX rayiepeil. Yurareas BepBbie CMOXKET
COBEPLINTh BUPTYaJbHOE IOTPY)KEHHE BMECT€ C aBTOPaMH KHUI'M ¥ YBHJETb CaMble
yAaJICHHBIC X KPAaCHBBIC YaCTH METePHI.

B nepBoti rmase "MccnenoBanus" naercs oouias nHGOpMaILyst 0 paioOHe UCCIISIOBAHHIA U O
caMoii Ietepe, OMHUCHIBAIOTCS YCIOBHUS €€ BOSHUKHOBEHHUS - PA3BUTHE KAPCTYIOMIUXCS TOPOTT
UX JIMTOJIOTUS M YCIOBHSA 3aJIeraHus U, a TaKKe HPUBOATCS CBEICHUS O ee OOUTaTelsiX.
Ilemepa paccMarpuBaeTCs KaK yHUKAJIbHBIM KOMIUICKCHBIN NAMATHUK IPUPOABIL, KOTOPBII
JIOJDKEH TIIATEIbHO OXPAHATHCSL.

B mmaBax "Otkpeitie" 1 "[IpoekTbl" coOpaHbl CTaThi, HAMCAHHBIC EPBOIPOXO/LAMU
OpauHckoil memepsl U ee uccnenoBarensiMu. B miaBe "OOyuenne" monpoOHO oOmMcaHbl
CTYICHH MOATOTOBKU IEIIEPHOro MaiiBepa, mpuBeleHa HHpOpMalms 00 00ydaromux
OpraHu3anuaX, CTaHAapTax OOydeHHs, JafoTCs CBeAeHHS 00 OoO0OpyZOBaHHH, €ro
KOHQUIypalml M OCOOEHHOCTSX MWCIIONb30BaHHA. ABTOpPBI TVIaBhl - IICIIEpHbIE AaiiB-
HWHCTPYKTOPBI JICJISATCSI CBOMMH B3TJISIaMH Ha CHCTEMY OOYYCHHS U OIIBITOM ITOTPYXKESHUS B
OpauHCKOH mermiepe.

B mocregHmx rmaBax 9WTaTeNnh 3HAKOMHUTCS C HMHOHEPAMH MEIICPHBIX IOTPYKCHHH,
OCHOBATEJISIMU PA3JIMYHBIX ILIKOJI [IEIEPHOTO JJAHBHHTA.

IIpumepHO TpeTh TEKCTa KHUTU INEPEBEICHA HA AHIIMUCKUU SA3BIK, YTO HECOMHECHHO
pacimpsier reorpaduio uWTaTeNe M CIOCOOCTBYET MEXKIYyHApOAHOI IOMyNspU3aLuy
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YAMBHTEIHHOTO IPUPOIHOTO MTAMSITHHKA, KaKUM siBIsieTcst OpAnHCKas TIeniepa.

DTO KHUra HAYMHAST CEPUI0 MIUTIOCTPUPOBAHHBIX PACCKA30B O YHUKATIbHBIX IIPUPOIHBIX
o0bekTax Poccun. B dpeBpane 2012 roma roTOBUTCS K M3AHUIO KHUTA O CAMOM TITyOOKOM B
MHpe KapCcTOBOM o3epe-ucrounuke — lomybe o3epo (Llepuk-k€nb), pacrnoioXeHHOM B
Kabapauno -bankapuu.

ITo Bompocam mpuOOpeTeHUs] KHUT MOXKHO O0pamarbCcsi MO 3JIEKTPOHHOH ModTe
olgam.psu@gmail.com

O0.10. Mewepaxosa

IMaBaeiiunk B.M. KapcroBsle nanamad el FO:xuoro [penypasbs
/YpO PAH. — Exarepundypr, 2011.—300 c.

MoHorpadusi TOCBsIEHA BbISBICHUIO U aHAIM3Y 3aKOHOMEPHOCTEH
pa3BUTHs KapcTOBEIX mponeccos FOsxuoro [pexypainss, nporekaronux B
THIPOXMMHUYECKUX HAKOIUIEHUAX KyHI'YPCKOTO BPEMEHU paHHEH nepmMu —
TUIICOAHTHIPUTAX M 3aJIe)KaX KaMEHHOH comu. B kHure 0000IIeHbI
CBEJIEHUs 00 HCTOPHUM TEOJOTHYECKOr0 pa3BUTUSA pPEruoHa, O
COBPEMEHHBIX T€0JOro-reoMop(ooru4ecKkux M 30HAIBHO-
KJIMMAaTHYeCKUX YCIOBUAX M (DakTopax NpPOTEKaHHUsS KapCTOBBIX
nporeccoB. CHucTeMaTH3UPOBAaHBI U OXapaKTEPHU30BaHBl OCHOBHBIE
MOP(OTreHeTHIECKNE TUITHI KAPCTOBBIX MPOSIBICHUH, IIPHBEACHBI TaHHEIC
00 UX pacrpoCTpaHEeHHH.

Ocoboe BHUMaHKE YJIENICHO OLEHKE BIMSHHS KapPCTOBBIX IPOIECCOB M COITYTCTBYIOIINX
UM siBIeHHHA Ha QopmupoBaHHe coBpeMeHHbIX JaHamadros HOxHoro Ilpemnypaibs.
BrrsiBnensr 0coGeHHOCTH (hannanbHO-THIOIOTHIECKOH OPraHU3aI[iH KAPCTOBBIX T€OCHCTEM,
pPacCMOTpPEHBbl XapaKTEpHbIE UEPThl ITOYBEHHO-PACTUTENBHOrO MokpoBa. Ha ocHoBe
MIPOBEICHHOTO PafOHUPOBAHNS IPUBEACHBI KPATKHE OITHUCAHUS Hanbosee MpeICTaBUTEIbHbIX
KapCTOBBIX YYaCTKOB, a TaKKe PAcCMOTPEHBI BOINPOCHI XO3SIMICTBEHHOTO OCBOEHUS U
TpOoOIEMBI OXPAHBI.

Kuura anpecoBaHa HayyHBIM pabOOTHMKAM M cHeIHaJIUCTaM B obOnacTu
naHAmadTOBEACHHUS, KAPCTOBEACHHUS, TEOIKOJIOTHH M OXPaHbl IPUPOJIbI, IPENOIABATENIAM 1
CTYAEHTaM BBICIINX YYEOHBIX 3aBEIACHUH.

O.U. Kaoeockas

Karaes B.H., Kage6ckasa O.U. I'eostorust u kaper r. Kynrypa. /
Hepm.roc. yu-t; ' YpO PAH. — Ilepmsb, 2010.—236 ¢.

KapcToBeIii mpomecc B €ro MHOTO0Opa3WM TEOJOTHYECKHX,
THJPOTEOIOTHYECKUX, FeOMOP(OIOrMYECKNX M UHBIX MPOSBICHUH, B €ro
MOTEHINAIBHON KaTacTpOQUUHOCTH AABHO CTal IS TEPPUTOPHU T.

Kynrypa u mnpuneraromux pailoHOB HEOTbEMJIEMON COCTaBIISIOLIECH

reonorus wiarer  TIPUPOIHBIX 0COOEHHOCTEH M JOCTOIIPHUMEYATEIIEHOCTEH.

G Hanuune ¥ BO3HHKHOBEHHME MHOTOYMCIEHHBIX NPOBANOB
MOBEPXHOCTH, HAJIUYHE IOJ3EMHBIX IIOJOCTEH, BCKPHIBAEMBIX B
pe3ynbrare OypoBBIX padoOT, CIEPIKUBAIIO Pa3BUTHE HHPPACTPYKTYPHI

ropojia — CTPOMTEIbCTBO HOBBIX COOPY)KCHHI IMPOMBIIUICHHOIO WM TI'PAaXJaHCKOTO
Ha3HAYEHUs B YCIOBHAX 00S3aTEIFHOTO COXPaHEHWs MCTOPHYECKOH TUTAHWPOBKHU ropoja u
OT/ICJIbHBIX HAMSATHUKOB apDXUTEKTYPBbI.

KapcroBsie 03epa, KapCTOBBIE MEMIEPHI, BO3HUKAIOINE Ha TEPPUTOPHUHU TOPOJIA TPOBAIIBI
MOBEPXHOCTH BCErJa MHTEPECOBAIM B IEPBYIO OYepeb JKUTENEH Topoa, KpaeBelIoB U
CHENNAINCTOB-TE0JIOr0B, HO CHCTEMAaTHYECKHE HCCICAOBAHUS KapcTa Ha TEPPUTOPUHU
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r. KyHrypa u ero 6mmkaiimmx okpectHoctelt (oco6eHHo B JlensHoil nemepe, Ha TEPPUTOPHU
3anoBennuka «lIpenypanbe», Tepputopuu c. YcTb-Kuieprs) Obuti (pakTHUSCKH Hayarhbl B
niepuox ¢ cepeauHsl 30-X — KoHma 40-X IT. MPOIIIOr0 CTOJETHSI COTPYIHHKAMH Kademaps
JMHAMUYECKOW T€0JIOTMU M I'MAPOreosioruu I1epMcKoro rocynapcTBeHHOIO YHUBEpCUTETa U
Kynrypckoro craumonapa (¢ 1949 mo 1952 r. — VYpanbckuii ¢uiaman KapcTroBo-
CIIEJICOJIOTHYECKOH cTaHIMM MOCKOBCKOTO TOCYIapCTBEHHOTO YHHMBepcuTera uM. M.B.
JlomoHOCOBa; ¢ 1952 . o 1988 1. — kapcToBeIii cranmoHap Ypansckoro ¢punuana AH CCCP; ¢
1988 1. — maboparopus-cranuonap [oproro uncruryra YpO PAH).

IlepBoe kpymHOoe 0000LICHHE pE3yJbTaTOB KapCTOJIOTMYECKHX HCCIENOBAHUN
IIPEIIECTBYIONIETO Iepruosa ObUIO BBINOJIHEHO B 1958 . B opMe HaydHO-TEXHUUIECKOTO
ordera 1mo Tteme «KapcToBble sIBICHHS M MOA3EMHBIC BOJABI CeBepHOI uyacTu Y (HUMCKOro
IU1aTo» HAy4HBIMH cOTpynHHKaMu KyHrypckoro crammonapa lO.A. ExoBeim um B.C.
JIlykuHBIM.

B xonne 50-x — cepenune 60-X IT. KAPCTOIOTHUECKUE HCCIEAOBAHUS OBUTH CYIIIECTBEHHO
JIOTIOJTHEHBI Pe3yJIbTaTaMU HH)KEHEPHO-T'€0JIOTMYECKUX U3BICKAHHH, OOJIbIIast YaCTh KOTOPBIX
6bu1a BeimonHena BepxueKamTUCH30Mm.

B 1970 . B cooTBeTcTBHHM C OOpamieHneM KyHTypcKOro ropHCIoiKoMa K YpallbCKOMY
nayuHomy neHtpy AH CCCP nayunsie cotpynuuku KyHrypckoro cramuoHapa BBITOTHUIN
odepenHoe 0000IIeHHe MaTepHalIoB Ha KapTorpaduydeckoit ocHose 1:25 000 u npeacraBuiIn
oruer o teme «Kapct u crpourensctBo B paiione . Kynrypa». B 1975 r. mox tem ke
Ha3BaHHeM B [lepMcKOM KHIKHOM H3IaTeNbeTBE Obula omyOimkoBana moHorpadus B.C.
Jlykuna u 1O.A. EsxoBa. Monorpadus BbIIUIa MOA HAy4YHOW pPENAKIUCH H3BECTHBIX
KapCTOBEIOB, ocHoBareseil IIepMCKoi IMIKOIBI Te0nI0roB-KapcToBeoB yueHbIX Ilepmckoro
rocymapcTBeHHoro ynuBepcurera mnpogeccopa I[LA. MakcumoBnua u gornenta KA.
TopOyHoBo#i. DTa MoHOTpadus sBiseTcss (PaKTUYSCKH EIMHCTBEHHBIM OITYOIHMKOBAHHBIM
000011eHIEM 110 KapCTOJIIOrHYecKuM rpoliiemMam tepputopuu I. Kynrypa. Ilo npomecrsun
6omee wem 30 5eT W3gaHME PA3OLUIOCH O YACTHBIM OHMOIHOTEKaM, CTalO0 PEIKHM U
TPYAHOIOCTYIIHBIM HE TOJIBKO JUIS IIUPOKOTO Kpyra YnuTaTesael, HHTepEeCyonXCs KapcToMm,
HO U JUI51 CTICIIH AT CTOB-TE0JIOTOB.

B 1990 r. (cmycts 20 mer mocne mpensiaymiero oooomenus) Kynrypekuii crarponap
BBINIOJIHUI  pa0bOThI, CBSI3aHHbIE C JIOMOJHEHHMEM M CUCTeMaTu3auuei (HhaKTH4ecKoro
Marepuaa o MpoBaJILHBIM SIBICHUSIM Ha TeppUTOpHH I. KyHTypa u ero okpectHOCTEH. bpiio
YTOUHEHO BBIMOIHEHHOE B 70-X I'T. HH)KEHEPHO-TeoJIoTHIecKoe pailonupoBanue. BoiieneHst
25 y4acTKOB C pa3JIMYHON CTENEHBIO YCTOWYMBOCTH, OIPEIETICHHOW B COOTBETCTBUU C
TpeOOBaHUSIMU HOPMATUBHOW JOKyMEHTAI[UH, IEHCTBYIOIIEH Ha TO BpeMs. PaboThl ObLiM
BeImonHeHs! 1o 3amannio BepxueKamTHUCH3a. Urtorn pabor He ObIM OMyOMMKOBAaHBI B
00001IEHHOM BHJIE U JIOCTYIIHBI CErO/IHS TOJIBKO CIICIIHAIIICTaM.

Hauamo 2000-Xx rogoB 03HAMEHOBAJIOCH HOBBIM 3TAllOM MOBBIIIEHHOTO BHHMMAaHUS K
kapcty Ha Teppuropuu . Kynryp. B mepuon ¢ 2000 mo 2003 r. Ha TeppUTOpUH ropoaa
obpaszoBanioch cBbiiie 30 MPOBAJIOB, CPeaH KOTOPBIX ObUIM 3a)MKCHPOBAHBI MPOBAJIBI C
ToTIepeYHBIME pazMepami 10 20 M 1 ITyOrHOH 10 25 M. DTH COOBITHS SIBUIIUCH OCHOBAaHHEM
ISl OMEPaTHBHOTO B3aMMOAEHCTBHUS KyHrypckoil ropoackoil ympaBbl, aJMUHUCTPALIUH
o0nacTy, coo0IeCTBA U3bICKATEIICH, TPOCKTHPOBILHKOB, CTPOUTEIIEH, YUCHBIX.

C 2004 r. uccnenoBanus Kapcra Ha Tepputopun [lepMckoro kpasi, BKIIto4ast U IeTaJlbHbIE
HCCIIeIOBAaHMS Ha TeppuTOopun I. KyHTypa, Hauanm GMHaHCHPOBATHCS N3 KPaeBOTo OrOKeTa.

3a npomeamuii ¢ 2004 . nepuos aKTUBHBIX HHKEHEPHO-TEOIOIMYECKUX U CIICIIMATIBHBIX
KapCTOJIOTHYECKUX HCCIIEJOBAHNH ObUIM TOJMy4YeHBI HOBBIE CBEJIEHHUS O TEOJOTHH,
THAPOTCOJIOTMH M KAapCTOBBIX SBICHUAX Ha TEPPUTOPUH ropozaa. bbuim 00001eHsl,
MIPOAHANN3NPOBAHEl W HMHTEPHPETHPOBAHbI C HMPUMEHEHHEM COBPEMEHHBIX METOJO0B W
TEXHOJIOT Uil HIMEBIIIMECS U BHOBb IOJIy4E€HHBIE CBEJICHHS O F€0JIOTHYECKOM cpelie, B KOTOPOi
pasBuBaetcs ropof. C y4eToM COBPEMEHHBIX TEOPETHUECKHUX MPECTABICHUH KapCTOBEICHHS
CO3/1aHa KOHIENITyaIbHast MOJIEIIb PA3BUTH KapcTa.
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B nanHO# KHHTE aBTOPHI MPEINPHHSIIN TONBITKY 0000IIEHHsI Pe3yIbTaTOB IPAKTHIECKH
BCEX ATAIOB MCCIICJIOBAHMS KapcTa B IIpe/iesiax TeppuTopuu ropona. Ilpeanaraemas KHura
CTPYKTYPHO COCTOHT M3 TPEX B3aMMOCBS3aHHBIX YaCTeH — KaTajora MpOBAIBHBIX SBICHHUH C
XapaKTepUCTUKaMU UX (GOpPMBI U pa3MepoB, KapTorpaduuecKux MPUI0KEHHH, BEITOTHEHHBIX
B pabodem macirade 1:10 000 u kpyrHee, 1 COOCTBEHHO TEKCTa, SIBJISIOIIETOCS BO MHOIOM
HOSICHUTEIILHOU 3aITHCKOM K TPUIIOKEHUSM.

B.Il. Kocmapes

KorensnukoB C.B. Peka YebBa ot Illlymuxu g0 Mseica. U3n-Bo
«Jlagouby, llepmb, 2010.

IlepBass kumra w3 cepunm «Mms ma kapre Ilepmckoro kpasp»
IPEJICTaBISAET COO0H TypHCTCKO — TOHOHMMHMYECKHH ITyTE€BOIUTENb C
MIPUJIOKEHHEM CXEeM BOJHBIX TYPUCTHUECKHX MapmipyToB. Kuura
3HAKOMMT YUTATeINEH ¢ OHUM U3 MHOTOUHCIIEHHBIX )KMBOIHUCHBIX YTOJIKOB
[Iprkambst — CpeTHIM TEYEHHUEM PEKH YCHBBI, MIPABBIM IMPUTOKOM PEKH
Uycosoii. IlyreBoauTenb CONEPKUT MHOTOTPAHHYIO HHQPOPMALMIO O
IIPEUI0KEHHOM MapiupyTe oT noceinka Hlymuxunckuii 1o nocenka Msic.
CxeMbl BOZIHOTO MapuIpyTa UAyT CBEPXY BHU3 I10 TEUEHUIO PEKH.

HecoMHEHHBIM JOCTOMHCTBOM ITy TEBOJIUTEIIS SIBISIFOTCS TOAPOOHBIE CXEMbI MapIIPyTa.
Kpome Toro, nan monHbI epedeHb 1 OMHCaHNe BCEX BCTPEUAIOIINXCS Ha ITyTH HPUPOIHBIX
OOBEKTOB: Iellep, IPOTOB, OEPEroBBIX KaMHEH, CKal, rop, NpUTOKOB peku. [logpobHoe
OIIMCAHNE MTeIeP COIPOBOKIACTCS MX CXEMAMHU.

Marepuan KHUTH U3JI0KEH B YETBIPEX OCHOBHBIX INaBax. B mepBoil maercs kpaTkas
XapaKTEePUCTHKA CPEJHETO TEUCHHS PEKH M MOMYISIPHBIX TYPHCTHYECKHX MapIIPYTOB IIO
HEMy.

Bropas miaBa 3HaKOMHT YWTaTeNed ¢ MHCHHSAMH yYCHBIX M KPAaeBEIOB O 3HAUYCHHUU
Ha3BaHMs peku. B TpeThell miaBe omMChHIBAETCS MCTOPHs TMOceska YcbBa. UeTBepras miasa
MOCBSII[CHA TOIIOHUMHUKE reorpaduueckuX Ha3BaHUil JOCTOPUMEUYaTeIbHOCTEN MapIIpyTa.

Jlnsg ynoOGcTBa IONB30BaHUS B IIyTEBOAWTENE €CTh aj(aBUTHBIN yKa3areib
reorpaduuecKUX Ha3BaHUH C yKa3aHHMEM CTPAHHII, a TAKKE CJIOBAPb HEMOHSTHBIX CIIOB U
TEPMHHOB.

3aBepiiaet paboTy CIIMCOK HCIIOIb30BAHHON TIUTEPATYPBI.

KHura HammcaHa ¢ HCHONB30BaHMEM M TEepepadOTKONH OrpOMHOTO KOJIHYECTBA
MaTepuasoB TEOJOTHYECKUX OINHMCAHUM, Tomorpauyeckux, re0JOrHYeCcKHX,
THIPOJIOTHIECKUX KapT peku YcbBEL [lyTeBonuTens Oyaer HHTEpeceH TyprCcTaM-BOIHUKAM, -
IIeIIEXOIHMKAM, JILDKHUKAM, CIIEJIC0JIOraM, pbl0akaM, OXOTHUKAM, a TAK )K€ KPaeBeaM 1 BCEM
HHTEpECYIONIMCs KpacoTamu [lepmckoro kpasi.

Y.B. XKaxosa

Tooaues U. B. Kaper u nemepsr Cesepnoro Ilpuxacnus. /
R AcTtpaxaHckwuii roc. yH-1.— Actpaxans, 2010.—-215c.

PaGora moaroroBieHa Ha OCHOBAaHUU MHOTOJETHHUX
KapCTOJIOTMYECKUX U CIIENICOIOINUECKUX UCCIIE0BAHMMN, IPOBOJMMBIX Ha
tepputopun CesepHoro [Ipukacnus. PaccmarpuBarorcsi 0coOeHHOCTH
pa3BUTHS CyNb(HATHOTO KapcTa B OOHAKAIOMIMXCS KEMpOKaX COJSTHBIX
kynosioB Ilpuxacnuiickoil Hu3meHHoCTH. JlaeTcs XapakTepHCTHKa
MOBEPXHOCTHBIX M IOA3EMHBIX KapCTOBBIX (OPM; HM3JIOKECHA HCTOPHS
pasButusa kapcta CesepHoro Ilpukacnus u ocBemaeTcs HUCTOPHUS €ro
W3y4YCHHsS; IMPUBOJAUTCSA ONNCAHHE OCHOBHBIX KapCTOBBIX pailOHOB.
PackpriBatorcsi 0COOEHHOCTH MOpQOIOruH W MophoMeTpuu OONBIIMHCTBA TEHIep,
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UMEIOIIUXCA Ha HCCIEeIyeMOil TeppuTOpHH, [aHa XapaKTepUCTHKA HX OTJIOKECHHUH.
Ocgenraercst Tononumuka reriep Ceseproro [lpukacnus. Penensupyemast monorpadwust
«Kapcr u memepst Ceseproro Ilpuxacmus» — mepBoe H3[aHHE, KOTOPOE IOIHOCTBHIO
MOCBSILIEHO ONUCAHUIO Cynb(aTHOrO KapcTa, HMEIOIIEro pa3BUTHE HA TEPPUTOPUU
IIpukacnuiickoil HU3MEHHOCTH.

PaGora moaroToBieHa Ha OCHOBAHHUM MHOTOJIETHUX KapCTOJOTHYECKHX H
CIETICOIOTHUECKUX HCCIECOBaHNH, MPOBOAMMEBEIX aBTOPOM Ha Tepputopun CeBepHOro
IMpuxacnus. OHa COCTOMT U3 BBEACHHS U 7 KPYIHBIX Pa3/IelIOB.

B 1-ii miaBe mpuBomsTCst 00IIETEOpETUYISCKHIE OCHOBBL. B Heil qaercst moHsTHe 0 Kapcre,
paccMaTpuBarOTCsl OCOOGHHOCTH Cynb(haTHOTO KapcTa M KPaTKO OCBEIIACTCS pPa3BUTHE
COBPEMEHHOTO M JPEBHEr0 KapcTa B OOHAKAIONIMXCS KEHNPOKaX COJNSHBIX KyINOJOB Ha
TeppuTopun [Ipukacnuiickoil HI3MEHHOCTH.

Bo 2-ii u -3-it maBax npuBOAMTCS Xapaktepuctuka [IpnbackyHYaKCKOro KapcToBOIO
paiioHa, Kak OJHOTO W3 Oojee JOCTYIHBIX W Hambosee o0cienoBaHHBIX. ONUCHIBAIOTCS
[IPUPOJIHBIE YCIOBHS PaiiOHA M AaeTCsl XapaKTePUCTHKA KapeTa (B T.4.: UCTOPHS U3YyUCHUS U
YCJIOBHSI Pa3BHUTHS, IOBEPXHOCTHBIC U MOA3EMHbIC ()OPMBI, OTJIOKEHHS, 03€Pa, BbIJCICHHE
noseil, coBpeMeHHas AMHaMuKa). HauGombmmii MHTEpeC MNPEACTABISAIOT IOAPA3EIEI,
OCBEIAIOMINE CBSI3b NCTOPUH PAa3BUTHS KapcTa paiioHa ¢ ucTopuei auHaMmuku Bog Kacmns, a
TaK’Ke MOCBSIIEHHBIE IPOLIECCaM PETEHEPALIH TAJIE0KAPCTa.

B 4-i1 raBe paccmarpuBaeTcst KapeT elle HECKOJIbKHX KapCTOBBIX paiioHoB CeBepHOro
Ipuxacnus (03. Mazep, Bo3s. bum-uoxo, Oyr. Xynaiibepren, r. M. borzno, 03. O:bTon). B 310l
IJIaBe aBTOP LIMPOKO HCIOJIB3YET HE TOJIBKO CBOM ITOJIEBOIT MaTepuall, HO U OITyOIMKOBaHHbIE
TPYABI IPYTHX HCCIIeI0BATENEH.

Heo0xoquMo oTMeTHTh, 4TO B 3-if M 4-i m1aBax HMPUBOAUTCS ONMKMCAHHE OOJIBIINHCTBA
neniep, umeronuxcs B Cesepnom Ilpukactun. PackpeiBarorcst 0coOeHHOCTH UX MOP(HOIOrun
n MOp(HOMETpUH, a TaKKe JaeTcs XapaKTepUCTHKa OTIOKeHHH. B aTux miaBax coOpan
OrpOMHBIN (paKTHYECKHI MaTepHal, B OCHOBHOM HEU3BECTHBIN IIMPOKOMY YHTATEIIIO.

B 5-ii aBe aBTOp IPOBOJAMT THITU3ALUIO 0COOCHHOCTEH CyiIb(aTHOTO KapcTa COJNSTHO-
KymonbHBIX CTpYKTYp CeBeproro [Ipukacnus. B 6-11 raBe ocBeImaoTcst BOMPOCHL, CBSI3aHHBIS
¢ ronoHumukoi nemep Ceseproro Ipukacmus.

BrI3bIBaeT onpeieneHHbII HHTEPEC BhAETICHUE TPYIIT Ha3BaHUI 10 MOTHBAIIHH.

B 7-ii raBe JaHa OLICHKA TYPUCTCKO-PEKpeallMoHHOro noTeHnuana [IpubackyHuakckoro
KapcTOBOTO paifoHa. AHATU3UPYIOTCSI €T0 PEeKPEal[iOHHbIE U TYPUCTCKHE BO3MOXHOCTH U
MPUBOISATCA aBTOPCKHE METOJMUYECKHE pPa3pabOoTKH MO TYPUCTCKO-PEKPEallnOHHOMY
OCBOCHHIO JAHHOTO paliOHA.

B 3akirodeHun MOABOASATCS WTOTH BBHITOJHEHHBIX U
V MexayHaponHeii KOHKYPC v v
“YnuseponreToran miwra — 2010 HaMEeYaroTCs 3aja41 JaIbHEHIITNX NCCIIeI0BAHHH.
AMNJIOM K pabore mpunoxen oommpHsIii (190 HanMeHOBaHMIA)
CIHCOK JIMTEPATyphl, B KOTOPOM IIPUBEIEHBI BCE OCHOBHBIE
- OTEYECTBEHHBIC JINTEPATYPHBIC HCTOYHUKH I10 IpodiieMe.
bt Mouorpadus HanMcaHa XOPOILINM JINTEPaTYPHBIM SA3bIKOM
u 0Oorato MJUIIOCTpUpOBaHa. JTO HHTEpecHas,
MHOTOIrpaHHasi paboTa, MOABOAAIIAS UTOI MHOTOJICTHHX
KOMILIEKCHBIX HCCIIEIOBAaHHH.

ITomo6noe o06o06menne mo kapery u nemepam CesepHoro Ilpukactus moAroToBICHO B
Poccuu BrepBbie. OHO Oy/eT MOJIE3HO MIMPOKOMY KPYyTy YMTaTesel: reojoraM, reorpadam,
KapcTOBe/laM, CIIEIe0I0raM, IPEeroAaBaTessiM, aCIIPaHTaM, CTY/ICHTaM, yJaIllluMCs, a TaKKe
TypHCTaM U BCEM, KTO HHTEPECYETCs IPHUPOIOH POTHOIO Kpasi.

Wznarensckuit noM «AcTpaxaHckuil yHuBepcuTeT» 3a KHUTY V.B. ['onoBaueBa momyami
JTUTIIIOM B HOMHHAIHU «Jly4rnast By3oBckast MoHOTpadust —2010».

B oM 4 ~/IYSUIBR BY30BCEER MOHOFPadME:

O.U. Cepeopakos
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CBEJIEHUA O NIEPUOJNYECKHUX U3JAHUAX
1O CIIEJIEOJIOI'NU U KAPCTY

INFORMATION ABOUT SPELEOLOGICAL AND KARSTIC
PERIODICALS

KYPHAJI «SPELEOFORUM»

«Cmeneopopym» — 3TO €XKETOAHBIH JKypHal 4YemICKOTO
CIIEJIEOIOTHYECKOr0 O0ILIecTBa M JIPYTHX CIEJNIeo]IoroB M3 Yemickoi
PecrryGnuky, KMBYIIMX 3a TpaHHWIEH, KOTOPBIH IyOIMKyeTcst IO
MarepualaM J0KJIaJJ0B BCTPeU CIEIE€0I0r0B.

Esxeromnast BcTpeda crneneosoroB Yexun mpoBoanTcst B MopaBckoM
KapcTe, €€ OCHOBHAs 11eJIb COCTOUT B 000OLIEHHH Pe3y/bTaTaToB paboThl,
JIOCTUTHYTBHIX B IPOIUIOM TOAY W COCTABJICHHH JAIbHEHIINX IIIAHOB
uccienosanus nemep. CreseopopyM NpOXOAUT B TEUEHUE TPEX JHEH U,
KakK MPaBUIIO, MPEAYCMaTPUBAET: JIEKIUH 110 KapCTOJIOTHUHU, TCOJIOTHH U
JpYTUM CMEKHBIM JUCLUIUIMHAM. Kpome 3Toro, mpoBOAATCS MPaKTHYECKHE 3aHATUS 110
OOy4YCHUIO CIICNICOTEXHUKE M CHAPSDKCHHIO, a TaKyKe IMPOBOIATCS SKCKYPCHU B IELIEpbI
Mopasckoro kapcra. [Iporpamma J0MOTHSIETCS] CTeHAOBBIME NPE3EHTAIMSIMIA U BHICTaBKON
MIPOU3BOAUTEINEH CIIENICOIOTNYECKOro 000py/IOBaHus, uTeparypsl U T.1. MHpopmaiuo o
MIPOBEICHNH CIIEAYIOIIEro creneodopymMa MOXKHO IIOMy4UTb Ha caiite: www.speleo.cz

B 2011 romy Bbimen 30-if BbIycK, KOTOPBI 0O0benuHua Marepuansl 30-ro chbes3na
YEHICKUX crieneonoroB. OH BBIXOAUT MOA ATHI0H YemcKkoro Creneonornieckoro oomecrsa,
ocHOBHBbIe penakTopsl — [IaBen bocak, Muinan I'epuuie, Slpuna HoBotHa. Pegakruposanue u
TIePEeBOJ AHIIMHCKUX TEKCTOB BRIMONHIOT JIeona "'abpuains n [1aBen bocak.

COOpHHK 0OBIYHO COCTOUT U3 HECKOJIBKUX Pa3JIeIIOB:

. HCCIIeOBaHUs U OTKPBITH B Uerickoii Pecryomke;
. WCCIIEIOBAHHS 1 OTKPBITHS 32 PyOeKoM;
. WCCIIEIOBAHMS KapCTa.

ITo ciryuaro Bcrpeun Yenickoe criesieolorHaeckoe 00MecTBO OOBSBISICT TPAIHIMOHHBII
KOHKYC I10 CJISAYFOLIUM KaTerOpUsIM:

. 3a camoe BakHOe OTKpbITHE B Yemnickoii Pecrrybmuke;
. 3a OTKPBITUE 33 PYyOEIKOM;
. CHeTMANTbHBIN TpU3 crieneodopyma.

VYuactHuKH creneodopymMa HMEIOT BO3MOKHOCTH TOJIOCOBAHHMSA M MPUCYXKICHUS
JIOTIOTHUTETBHBIX MPHU30B, KOTOPHIE BPYYAIOTCS MO OOJBIIMHCTBY IPOTOJIOCOBABIIMX B
CJIEIYFOIMX HOMUHALIUSX

. [IPU3 YYaCTHUKOB crieseoopyma 3a oTkpbiTue B Yenickoii PeciryOnuke;

. [IPU3 YUaCTHHUKOB crieneo(opyMa 3a OTKphITHE 3a pyOexoMm;

. IPH3 3a Ty 9IIYIO TPE3CHTALNIO;
. IPU3 32 JIy YL CTCHIO0BbIN TOKITAJ,;
. MpU3 Ha Ty 4l BKIIaJ1 B paboTy crieneodopyma.

U. I'apna
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XPOHUKA

CHRONICLE

MOJYBEKOBOM IOBMJIE CBEPIJIOBCKOM MOPOJACKOM
CIIEJIEOCEKIIUU (1-2 oxrs6ps 2011 1)

Y Tpo ObUIO UyIECHBIM: TPO3PaYHBIil BO3AYX, Foiy00e He0O, )KeNThIE JINCThs 0]l HOTAMH U
Ha JIepeBbsiX. UTO ¥ TOBOPHUTH — COJIHIIE OCEHHEMY Ypally 4pe3BbI4aiiHo K jinily. I HacTpoeHue
y Hac COOTBETCTBYOIee: Mbl nprexainn u3 Camapbl Ha 1OOUIICH CBEPATIOBCKOIl rOpoCcKOi
crieneocekiuu. PagoctHo. Berpeua Ha ekareprHOYPreKoM %/ BOK3aJIe IPOXOJIHT ACIOBUTO U
0e3 JUIIHUX CAaHTUMEHTOB. BeicTpo rpy3umMcs B MamnHy K AnHe JlorunoBoii. Ha kosensix u
[0Ji HOTAaMHM — LBETbI, KOPOOKM C KHHraMH, €IIe KaKHhe-TO HYXHBIC, HO ILJIOXO
uaeHtuduupyemble npeamersl. Enem kyma-to 3a ropox. CI'C apenmoBan it CBOEro
IIpa3iHUKa OOJIBILON 3arOPOHBIN (paHbIIE OH ObLI THOHEPCKHM ) JIareph.

TlocnenHre MeCAIbI MOM Pa3roBOPBI MO CKaily ¢ ypalbCKUMHE APY3bsIMH OOJBIIE BCETO
HalOMMHAIM CENICKTOPHBIE COBELaHHs M OOMEH «CBOAKAaMU ¢ moiyei». PasroBapusann
eKeJHEeBHO. TouHee — exeHOo4yHo. Y Hac okono 22.00, y HuUX — 3anoiiHoub. SI UM 1po
FOOHIICHHY0 KHUTY: TO oTorpaduii He XBaTaeT, TO KTO-TO CTAThIO HE MPUCIIAN, TO OOIOKKY
BBIOMpAEM M3 MHOXKECTBA BAPHAHTOB, a TO IPOCTO MOJICPKKH XoueTcs... OHH MHE O CBOCM:
Ha 0a3y, MOXOXKe, HE BMEIIAEMCS; CTEHBbI B 3aj€ CTpAlIHbIe — LIbEM ILITOPHI IO BCEMY
MIEPUMETPY, 3HAYKH yrKE TOTOBBI, a BOT I10 [TOBOJLY CLICHAPHS BOIIPOCOB Macca U T.JI. U T.II.

IoxroroBka robuies Hawanach B Mae. 3ajgadyy 0003HaYMIM I100alIbHYIO: coOparh Bce
nokosiernsi CI'C u cienarh npas3HuK, KOTOPBIit OyIeT MHTEPECEeH U TeM, KTO XOIUI B TIEIIepPbI
B Hayase 60-X, ¥ TeM, KTO BEPHYJICS U3 SKCHEAUIMU Mecsll Ha3all. [1o BO3SMOXHOCTH HallTH
BCEX WICHOB CeKLMHU. J[py3eil IpuriiacuTh 1o MakcuMymy. M 4ToObI HE B KOEM CIly4ae HUKAKHUX
OpraHM3alMOHHBIX HAKIAJOK. B 00Iel CIOKHOCTH B IMOATOTOBKE FOOWIICS] yd4acTBOBAJIN
o010 30 yeoBek. 3a Kayk1bIM ObLI 3aKPEIUICH OT/eIIbHBIN yyacToK paboTsl. Hampumep, AnHa
BapoBa oTBevaa 3a MPUIVIAIIICHUE TOCTEH:

- Ha cobpanuu knyba no woburero Baoux (npedcedamens CI'C Baoum Jlocunos)
NPeONodACUN MHE 3AHUMAMBCS CNUCKOM 01 npuenawtenuil. Omkazamov Baouxy ouenws crooicro!
A cpasnuna mpu chucka. u3 Hauteco KIyOHO20 HCYPHANA CNENeosl0208, C NPOUIOZ0 10dues
CI'C u u3 knudicku, uinywennoul k 45-nemuio. Cocmasuina c600nyio 6a3y OaHHbIX, 8 KOMOPYIO
soutnu bonee 180 unenos CI'C. Omoenvuvim cnuckom — euge oxkono 60 uenosex — wiiu Opy3osi
CI'C, xomopulx mooice 0ueHb X0menoch 8udems Ha Hauiem npasonuxe. A darvuie HA4aAI0Ch
camoe cnodxicHoe: Haumu aopeca-meneghonbl, pasociams npuiauenus U 00360HUMb J100ell.
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JKusnb ne cmoum na mecme, mensiomes menegonwl, aopeca.... Ipo mnozux, ocobenno smo
Kacaemcs wecmuoecamHuKo8 U ceMudecamHuKos, Huue2o, Kpome Qamuiuu u umenu, oviio
Heu38ecmHo, oaice 100U Mo20 Jice NOKOLEHUs OA6HO NOMEPSAU ux Uz 6udy. Mol pazmecmunu
obvsaenenus 6 Mumepneme, a no menesuoenuio 4 nedenu wina 6e2ywds cmpoka o po3vlcke
cneneonozos CI'C.

Iomocana mne yenas xomanoa: Onvea Yepenanosa, Anna Osuunnuxoea, Tamvsna
Jmumpuesra Hosukoea, Eecenuil Lypuxun u MHoeue opyaue, Komopbie OONUCLIBANU 8 CHUCOK
neoocmarowue Koopounamol. Ilpusmno 0OvL10 00WaAMbCA ¢ pPaA3HLIMU  NOKOTEHUAMU
cneneonozog! 4 ewje 601610 padoCcmby s OWYMULA Ha pecucmpayuul, Ko2od OHU 8CMPeddIuc
CO CBOUMU «CNENeOMOBAPUWAMUY, C KOMOPLIMU HE BUOETUCH C NPOULIOU 20006WUHDL, d
UH020d U CO BpeMeH CB80ell CNeleOMOI000CHI.

B pesynerate OypHoii nesitensHOCTH KoMaHabl AHHBI bapoBoii Ha 1o6melt mpuexanu 210
YeJIOBEK, YIalI0Ch Pa3bICKaTh 3 YEIOBEK, O KOTOPBIX HUYEro He ObLIO CIBIIIHO nocieanue 40
neT. MeHee «IpeBHUX» HaXO/I0K ObII0 ette Oombre. Heymaun Toxke ObIIH — Tak M OCTAJINCH HE
HaiaenusiMu 19 unenoB CI'C. Mx cicok Mo>kHO yBUaeTh Ha caiite CI'C.

sfeskeosk

Pacckas o CBepanioBckoi ropoacKoii crieneocekny MpUHATO HaYuHaTh ¢ Jieta 1961 rona,
KOIJIa TPOE CBEP/UIOBCKHUX TYPUCTOB OTHPABUIIUCH B 110X0/ Ha CeBepHbIi Ypall u oka3auch B
nemepe Cernas. Onare ke HUKTO He 3ampemiaer cuurark HadasiomM CI'C orTkpbiTHE
ApaxaeBckoil memepsl, TeM 6onee, uto 10 4enoBek, KOTOpble B 3TOM y4acTBOBAJM, CTaIH
cambimH riepBeiMu wieHamu CI'C. B mo6om ciydae, k koHITy 1961 roza 1o ObLT yrke BIIOJIHE
c(hOpPMHUPOBABIIMICS KOJUIEKTHB, KOTOPBIH CTaBHJI INIABHO 3a/jadeil MOUCK U HCCIIEI0BaHUE
Tierep, HasbBaJl ceOsl CBEp/IOBCKOM CIIENICOCEKIMEe W MMeJ MOCTOSHHYIO TPOMNHCKY B
TOPOJICKOM TYPHUCTHYECKOM KIIyOe.

Korma moxroroBka roOmiest Bonuia B aKTHBHYIO a3y B KIyO CTanM 3aXaXHBaTh W
IIPEJICTaBUTEIIH CTapOro okosieHus1. OJHaK1bl COCTOSIICS U TaKOU THAJIOr:

- A 9TO0 B TIOCIIEIHEE BPEMsI KAKHEe-TO HOBBIE MEIIEPhI ObIITH OTKPBITHI? — CIIPOCHIT OJIMH U3
BETEPaHOB.

- KoHeuHo, a Bac OTKPBITHS HAYMHAS C KAKOTO I'0/1a HHTEPECYIOT?

- Hy, rne-to ¢ 1968-to0....

O TOM, 4TO HPOUCXOAWIO B JKU3HM CEKIMH B OTH IIOJBEKA PACCKa3bIBaTh MOXKHO
6eckoneyno noiro. [l maTepecyromuxcs kparko ucropus CI'C nznokena B roOmieiHOM
KHIKKE, TaM e TaOJIHIIbI C XPOHUKOM COOBITHI Kax10T0 AecaTuneTus. [1o GonbiioMy cyery,
Bce OBIJIO KaK y IPyTUX KPyMHBIX ceKiuii 0biBriero Coserckoro Coro3a. I1Ikosl, sxcrienmmm,
TeLepbl, IIOUCK HOBBIX PAaiOHOB, OTKPBITHS K MHOTO Pa0OThI. YIauHbIe TO/bl M TOJIbI 3aCTOS,
KOTJ]a CeKIUs Haxoxwiach OyKBaJdbHO Ha TpaHM BbDKHBaHWA. CTaHmapTHas >KU3Hb
o011ecTBeHHOr0 00beuHeHMsI. OTIMYUTENBHBIH MOMEHT, oxanyi, Bcero oguH. CI'C oxna
13 HEMHOTHUX CHJIBHBIX CEKIMIi, KOTOpast He UMEET «CBOCii» meriepsl Ha Apabuke win b3piou,
IJe ceiiuac KUIIAT IVIABHBIE CIIEIEOJIOTMYECKUEe CTPACTH M YCTaHABIMBAIOTCS MHPOBBIE
pexopabl. CI'C BeiOpana CpenHioro A3HI0 M yKe JBa AecsaTuieTusi padoraer tam. [lemepa
Boii-Bynox (xpeder CypxaHTay) JOBOJIBHO JIOJITO BXOAMIIA B IECATKY CAMBIX [IIyOOKHX IeIep
MHpa, HO B IOCJIEAHKE TO/Ibl yTPATUIIA 3TOT CTATyC. 3aTO MEeIIepPhl PACIIOI0KEHHOTO HAIIPOTUB
Cypxantay xpebra Xomxa-I'yp-I'yp-Ata B 2011 roxy npenogsecnu nobaibHbli croprpus,
Ha4aB COCUHATHCS B OHY OOJIBIIYIO CHCTEMY M HAKOHEI-TO IYCTHB CIIEJICOJIOrOB B ITyOb
maccuBa. Eme oxun noson s roppoctu CI'C — ceBep CBepaunoscekoit obmactu. ITnornas
pabora tam Hauanach B 2007 roxy, u 3a npoiueamme 4 roga B JlozpBurckoM 1 COCbBUHCKOM
paifoHax OBLIO OTKPBITO HM MHOTO HY MaJIO 55 Terep, a JUIMHA OTCHSITBIX XOJI0B MepsIeTCS yiKe
KHJIOMETPAMH.

CI'C ceifuac, 6e3yCIOBHO, HAXOMUTCSA HAa OYEPEIHOM B3JIETE: MHOTO pabOTHI, XOpOIIHe
PEe3yJIbTaThl, KaK CIeACTBHE (MK 3TO HA0O0POT NpUYKHA?) — GOJIBIIOE KOTUIECTBO AKTHBHBIX
creneonoroB. Bo mHorom Omaromapst stomy to6mieit CI'C crall OTIHYHBIM HPa3JHUKOM.
WurepecHo ObLIO BceM, a BeAyIIHid Bedepa (CHenuaibHO NMpUIIalieHHsli npodeccuonan!)
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¢ yBakeHHeM ckasai: «IIepBblil pa3 BHXKY, 4TOObI TAKOE OTPOMHOE KOJMYECTBO HAPOJa TaK
BHMMATEJIbHO OTHOCWJIOCH K HPOUCXOAAIIEMY HA CLEHE C TEYCHHE TaKOro UIMTEILHOTO
Bpemenn!» Oc¢unmanpHas dacTs Hadamach B 14.00, obmee moctpoenme — B 21.00.
@akTHyecku 9 yacoB, He cuMTas JABYX HEOOJBLIMX NEPEpHIBOB Ha 4Yail ¢ IMUporamMu U
(dororpadupoBaHus rOCTH pa3IHUKA CUICIH B 3aJie. BeTepaHbl y3HaIM, KaKHe eIIepbl ObLIN
OTKPBITHI 3a nociennue 40 JeT, 1 4yeM JKHJIa CeKIMs BCE 3TH TOJibl, HbIHEIIHEE ITOKOJICHHE
MMOCMOTPEJIO M TOCIYIIAIO TeX, KTO ObLI 10 Hac. [0CTH MO3/paBIsuld U NApHIH HOJAPKH.
Hawubonee oTruuBIINEecs Oy YN TaMsITHBIE FoOmieinbIe 3Hauku CI'C.

Koneuno, 200 yenosek, npuexasmux Ha [onoBmuHy — 310 1axe He 10-s1 4acTh TE€X, KTO
npouten yepe3 CI'C. Uro yx roBoputs, eciu B 1964 romay B cekuuro nmpunui cpasy 164
YeJIoBeKa, J1a ¥ [OTOM peJIKuii Habop ObLI MeHbIle coTHU. He Bee 3aepKuBaiuch Haaouro,
KTO-TO OTPaHUYHUBAJICS TIEPBBIMH BBIC3JAMH, KTO-TO J0XKHBAJI 10 IIEPBOI IKCIIEAUIINH, KTO-TO
3aHHUMAaJICSl HECKOJIBKO JieT, HO He cTaji wieHoM CI'C. Ho meno Benb He TOJIBKO B WICHCTBE!
Jlyuiie Bcero Ha npa3iHOBaHKUH 00mItes 00 5ToM ckazana Hanexna Tytybanina:

- A npedcmasumenvHuya HceHcKol NOTIOBUHBL CEEPONOBCKOU  Cneleocekyul,
Komopas Hurko2oa opuyuanvro ne oviaa uienom CI'C. Ho umenno CI'C nomozana mue 6 scusznu
npeooonems oyenb MHO2O gHympennux npooiem. Te noou, komopule ¢ 1985 200y npuuinu 6
CNeneowKony HABEPHAKA NOMHAM — MPeHuposku Ha ckaiax Ipouckoeo, Koeda mMHe Mol
oyoywuil mysrc kpuuan: « Omopsuch om CKaibl, OMNYCmu 6ePesKy, NOUy8Cmeyil Cmpaxoexy!»
H Koeoda s, 6 cne3ax u CONAX, ¢ BU320M CRYCKANACH CO CKAbL, 5 OYMANd, YN0 HUK020d 60bLue
amoeo denamu ne 6yody. Huxozcoa 6onvuie ne npudy na smu ckanvl. Huxozoa ne npucmeenyco k
9moti epeske.

Ho 5 omauuno nomuio, Kak nonzapniamol 0modeana Ha camoe 6adCHoe: Ha KaKue-mo
CamMoxX6ambul, 3AHCUMbL U CHYCKOBbLE YCMPOUCMEA, U KO20A MEHSL POOUMENU CRPAUUBANU.

- Tot umo-1Huby 0w Kynuna cebe HoseHvKoe?

A 2o060puna:

-a, s kynuna cebe diceneso....

- Tot cymacweowasn? Tebe smo naoo?

A mme amo deticmeumensbHo ObL10 HAOO.

bnacooaps CI'C s mnoeoe npeodonena 6 cebe. bnacooaps CI'C s nawna mydica, u 6 27 nem
svina 3amyorc. Mens cnpawueanu:

- ['0e mol Hawina mysrca 8 maxoti ozpacme?

A s eoeopuna:

- Bnewepe.

- Kak?

-Haowyns!

Moti cotn meneps mooice 6 CI'C, u st Haoerocw, 4mo oH cmaHem Hacmosuum MyAHCUUHOT.
FBrazooaps CI'C.

K coxasieHnto, CTaTUCTUKH OTHOCHUTEJIBHO CIIEIC0JI0OTHUecKuX Opako Het. CrieneozneTn
HE CYMTAHBI, & CIIENCOpyKObI — He MepsiHbL. [lociieiHee npeKpacHo ObLIO BUIAHO U BO BpeMs
ounmanbHO YacTH U, KOHEYHO, B Kyiyapax. Co CIeHBI Jpy3bs MEIH IIeCHU, YATAIH CTHXH,
HaspiBan CI'C «cTapmmm ToBapuuieM», a Takke «(uarMaHoM» M Japwid Hogapku. B
kynyapax OpenOypr n Yensounck cumen y CI'C Ha xomenkax (mHorna Haobopot), [lepmp
HaJIMBalla ¥ TOBOPHJIA TOCTHI, Y da mbITalack 00CyxaaTh rodanbHbie mpobiembl; Taruin u
IepBOypaiibCcK BCIIOMUHAJIM IMPOIIIOE; a MapajlIejbHO BCE CO BCEMH CTPOMJIM IUIAHBI Ha
Oy/y1uee, TaHLIEBAJIN HA JUCKOTEKE 1 IIEJIM IIECHU Y KOCTpa.

Opranu3aropsl OTaXEHHO YIBIOATNCH: CaMOe CIOKHOE TI03a]Id. MecsIIbl HarpsKeHHOW
pabotel mpouumu He 3ps. Jlo cienmyromero roOwies emie Lenas KM3Hb W, Jai Oor,
OPraHU30BBIBATH €T0 OYAET y’KE MOJIOJCHKb, a MBI OTCHANMCS B 3aJIE.

C. Jlozunosa (Kynewiosa)
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50 JIET KJIYBY CHEJIEOJIOT'OB MI'Y

Kiy6 crieneonoros MI'Y (KC MI'Y) Bexer cBoe Hawaso oT cexiuu cneneosnorun MI'Y,
Kotopasi OblIa oprann3oBaHa BanentuHom AsekcunckuM B 1961 1 IlepBble akcrienunun
TIpOBOAMINCE Ha Ypai, Ha KaBka3, B Kpeiv, B Cpennioro Aznio. B 1962-62-m rogax cexmueit
OTKpBIBAETCS M HMCCIeqyeTcsl 3ao3epHas yacTh JluBbeil meuiepsl Ha Ypane. COBMECTHO C
JPYTUMH CIICNICOKITyOaMi HAYMHAIOTCSl pabOThI 10 OCBOCHHIO KAPCTOBBIX paiioHOB AOXa3uu
(Amtken, Otar, Hoseii Adon). Taxxe Oornblioe BHUMaHHE YIETSETCS IOATOTOBKE
CIIEJICOJIOTOB,  MPOBEICHHUIO CHEJICOINKON, TPEHHPOBOK, YYaCTHUIO B CIIEIEOIOTMIECKHUX
MOCKOBCKHMX M BCECOIO3HBIX cOopax. Jrtor srtan QopmupoBanus cneneocekuun MIY
3aKOHYMJICS Tparu4yeckoii rudensio B. Anexcunckoro u E. AnekceeBoii B nemepe Cymras B
mapre 1967 T.

Hecmotpst Ha TsKeNylo yTpary, ClelIeoCeKIHs He pacnaiach. M1 B OCHOBHOM 3TO ObLia
3aciyra Muxawa 3BepeBa, KOTOPBIH CTajI €€ HOBBIM JINAEPOM.




B 1968-71-M rogax mpoBoasTcs: yueOHbIE M IOMCKOBEIE AKCIIETUIINHN B PA3THYHbBIE TOUKH
CCCP. OtkpbiTa 11. YHUBepcHUTeTCKas Ha JlaroHaku.

B asrycre 1971 r. sxcieaumus o pykoBoacTBoM M. 3BepeBa HaxoauT nemniepy CHexHast
Ha B3b10ckom xpeOte. DTa rpaHIMO3HAs Teliepa HA MHOTUE TOJbl CTAHOBUTCS OCHOBHBIM
obbexToM mist crieneosnoroB MI'Y. TIpoBOAsITCSI TOMCKOBBIC SKCIICUIIMK U B PYTHE pailOHbBI
B3piOckoro xpebrta. OTkpbITEI Temepsl MexeHnHoro (Bropoii Bxogq B CHEXHYIO),
Anexcunckoro (- 450 m), Bynkau(-300 M), JIKT (-270 m) u ap. CoBmectHo ¢ [lepoBckum
KIIyOOM OpraHU3yHOTCSI HECKOJIBKO KCIEANIMI Ha MaccuB Apabuka B neriepsl MocKoBCKas,
uMm. B.Mmoxuna, um. Bepeskuna. OcBauBaeTcst COBpeMeHHasi BepTukaibHas TexHuka CPT,
3apOXKIAFOTCS MEXKTyHapOIHBIE KOHTAKTHI.

W3-3a Boiinbl B AGxasum 1992-93-ro roma creneonoraM MpUIIIOCH CAENaTh OOJBIION
TepephIB B HCCIIEIOBAHNY 3aMEUaTENIbHBIX Iemiep 3Toi ctpanbl. B 1992-99 rogax ocHOBHBIM
oobextoM KC MI'Y (B 1990 1. crieneoceknus Obina nmepenMeHoBana B Koty creneonoros
MI'Y) cranoButcs CeBepHoe 11aTo ropbl @UILT. 31€Ch, COBMECTHO € APYTUMHU MOCKOBCKUMH,
AQHIIMHCKUMH, CIIOBAIIKIMH M IIBEUIIAPCKUMH CTIEIE0JI0TaMH OTKPBIBAIOTCS M HCCIIETYIOTCS
nemeper:  Kpectuk-Typucr (-630 M), Anmio-Pycckas (-390 m), MI'Y 99-6 (-300 m),
cu(OoHBI B UCTOKAX p. bemast.

B 90-e rompl akTHBHO pa3BHBAIOTCS MEXIyHapoaHble KOHTaKkThl Kiryoa. CoBMecTHO ¢
€BPONEHCKUMH CIIEJICOIOraMH POBOASATCA dKkcreaninu B Mcnanuto (nemepa Sima GESM (-
1070 M), Bo ®pannuro (B serenapuyro nponacts Kan-bepuap), B Mapoxko, ['epmanuio n
Yexuto. B 1997 romy Oonbmias rpynma wienoB KC MI'Y mnpunumaer ywactue B
MesxyHapogHOM crieneosiorndeckoMm koHrpecce B IlIBeiinapuu. Bo MHOruX skcrneauuusax
Hamero Kiyba ywacTByroT kouiern u3 Jpyrux crpadH. CoBMmecTHass paboTa IO3BOJISET
TTOJTYINTH OECLICHHBIN OMBIT HCCIIEIOBAHMS TIEHIEp y CHIIBHEHIINX CIIeIe0Kry0oB EBpoBI.

B 2000 r. KC MI'Y nepBbiM, mociie abxa3cKoil BOWHBI, Bo3Bpalaercs Ha b3blOckuit
XpeOeT. Yoke HOBOE MOKOJIEHHE YHUBEPCUTETCKUX CIIENIEO0NIOT0B MPOAOIKAIOT UCCIEI0BaHUs
cuctembl CHexxHasg-MexenHoro. Dkcnenuuus 2011 . nmocesamaerca 40-1eTHIO OTKPBITHS
9TOi 3aMeuarenpHO nemepsl. OpranusyeTcs MorpykKeHue B JOHHOE 03epo uM. Mopo3oBa.

He oOxomsitest 6e3 creneonoroB MI'Y u dKcHemuIMu MekIyHapOIHOW accoUanuu
CAVEX B niry6ouvaiiinyto nponacts mianetsl Kpyoepa-Boponss (-2190 m). B aT0ii nemiepe
y’kKe ecTb Bocxozsias «BeTBb MI'Y», KOTopast BOT-BOT CTaHET HOBBIM BXOJIOM B CUCTEMY.
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3a monBeka cymiectBoBanust Kiryd mporen pasnudHbie STarbl. Beiin B3IETH U MaieHus,
1o0ezibl ¥ Heyiadu. ... OTKPBITBI U UCCIIEI0BAHbI COTHU TELIEP B PA3JIMUHbIX PAlOHAX MHPA.
BocnmTaHbl COTHH CTIENe0I0T0B, MHOTHE M3 KOTOPBIX BCIO CBOIO XKH3HB CBs3aiu ¢ KiryboM n
pojokaroT aesno ero ocHosareneil. U ceituac KC MI'Y 3anumaer noctoifHOe MeCTO cpeau
CIIEJICOJIOTHUYECKIX KOJUICKTHBOB Poccuy 1 Mupa, IPOA0IKaeT Pa3BUBATHCS U HCKaTh HOBBIE
00BEKTBI IS UccieioBaHus. [oToBUTCS 3UMHSS SKcnieuuust Ha 1Ho CHexHol. [IpoBomurcs
€KETOHbI HAa0Op HOBUYKOB, KOTOPHIC B SIHBApe IOOBIBAIOT B CBOMX IEPBBIX IICIIEpax Ha
Boponmoske. XKuzub npogomxaercs!
IIpeoceoameny KC MI'Y
IO. Kocopyxros

CEPTEIO CEPTEEBUYY EBAJOKHMOBY - 65 JIET!

OO0 3TOM YeJIOBEKE XOYETCsl TOBOPUTD JIOJITO U
BOCTOpKeHHO. HempocTo yMecTutrs ero
Ouorpaduro B cTaHapTHBIE CTPOKH PE3FOME.

Creneonornueckunii crax Cepres CepreeBuya
Hagancst ¢ 1962 roma ¢ mepBodl HEOONIBIION
memiepsl B OKPECTHOCTAX I. Yxkropoma. On
OoCHOBarellb M OeccMeHHbIH muaep I[lepMckoit
CTIENIE0IOTHYECKOH CEKIMH COBETCKOTO U
IIOCTCOBETCKOr0 BpeMeHH. PykoBonuTENb
MHOTOYHCIICHHBIX OJKCIECAUIHHA M0 W3YUCHHIO
neriep Kaskaza, Kprima u Cpenneit Asuu. [log ero
Ha4yajoM OBLIM C/CNIaHbl MEPBOMPOXOXKICHUS B
nemepax Kwuesckas, [lantioxuna (1508 M) u
MHOTHX JPYTHUX.

Cepreii CepreeBud OAMH U3 aBTOPOB U
Ppa3pabOTYMKOB CIEIEOTOTHYECKOTO CHAPSKEHHS,
METOOQHUUYECKHUX PYKOBOJCTB IO €TO
ncnoibp3zoanuio. Orern-ocHoBaTenb Martua
roposoB Ypala N0 TakKTHKE W TEXHHKE
CIeJe0TypU3Ma, Ha4yaJIbHUK KOHTPOJBHO-
CIacaTeIbHOTO CIEIeONIOTHIECKOr0 OTpsaa,
IVIaBHBIN Cy/bsl 4EMIMOHATOB POCCHH 110 CIIENIE0TEXHUKE, 3TOT CIIUCOK MOXKHO ITPOJIOJDKATH. . .

Cepres CepreeBuda MOXKHO CMEJIO Ha3BaTh OCHOBAaTelleM YPalbCKOH IOIBOTHON
cneneonoruu. Iloxg ero pykoBoactBoM B 70-80-x romax OBIIIO NPOBEJEHO MHOXKECTBO
SKCTIEANIHH 110 HCCIEAO0BAHUIO KapPCTOBBIX NCTOUHHUKOB M 3aTOIUIEHHBIX nemep [lepmckoro
Kpast. 3a 3TOT Ieproz ObLIO U3YYEHO U ONUcaHo Oosee 50 KapCTOBBIX MOJBOIHBIX OOBEKTOB.
Ero uccnenoBanus rybouaiimiero B [lepmckoM Kpae KapcToBOro o3epa — Bokio3a [omyboe
03epO BOCXHIIAIOT CIIEJICONOABOJHUKOB TI0 Cell ieHb. HecMOoTpst Ha yCOBEepIIEHCTBOBAaHHYIO
COBPEMEHHYIO aMYHHUIIUIO CIIENICOaiBEPOB, BCE €lle He MOOUT peKop morpyxeHus (56 m),
nocturHyThIi Cepreem CepreeBruem Ha ['omy6om o3epe B 1980T.

B 1983 roay na T'omybom o3epe Obut mpoeznen nepsbiii B CCCP crieneonoaBogHblix
cemuHap. Cobpanmch 12 npencrasureneii u3 [lepmu, KpacHosipcka, [IckoBa, MockBsl, Y (I,
CasaBara, OTBETCTBEHHBIX 3a I10/IBOIHYIO IS TENILHOCTS. Llenbio ceMuHapa Obliia IMoAroToBKa
crieneooroB k Oe3zomacHoMy U 3(()EKTHBHOMY H3YYEHHIO MOABOJHBIX IeEIIep.
TeopeTuyeckast 4acTh COBMEIAIACH C MIPAKTUYECKOH — IOrPY)KEHUS B TIOJIBOJIHBIE TTOJIOCTH:
rpudon «IloHbiickuiiy, BokI03 «Ipemsuuiiy, cudoH «3010TOro KaHbOHa» M, KOHEYHO,
Bokimo3 «lomy6oe O3sepox». Ilox pyxoBomctBom C.C. EBmokuMoBa OBIIH COCTaBIICHBI
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OTIMCAHNS M TUTAaHBI N3YYEHHBIX OOBEKTOB.

Cerogusa Cepreit CepreeBuy spinsietcsi Buue npesuzieHToMm ACY, KOOpAHHATOpOM
KoMuccuu AcconuManuu coeineoysoroB Ypana mo OeszomacHoctu. Mm co3gan
cneneonoruueckuil kypHan ACY, pemakTopoM KOTOPOro OH SBJISETCS. YPalbCKUM
CIIEIICONIOT Y CKIH Ky pHai « CIIesIeosIor TakKe BBIITyCKAaeTCs IO/ €T0 pelaKIueii.

B 2010 1. Cepres Cepreesuua Harpaauiu megaisto PI'O namsitu A. Mopo3oBa 3a ycniexu B
CIICJICOJIOTHH 1 32 OOJIBLION JINYHBIN BKJIA]] B HCCIICJOBAHUE TTEIIEp.

Bce cnieneosnoru cepieqHo 031paBIIsIOT Bac ¢ roduieem!

Y.B. /Kaxkosa

MUXAWTY MUTPOPAHOBUYY 3BEPEBY - 70 JIET

Muxaun Murtpodanosuu 3BepeB (pon.
25.06.1941) — wunen cneneokiayba MIY
MPAaKTHYECKH C MOMEHTAa €ro OCHOBAaHMS.
Creneoxny6 (torma cexius creneoioruda MI'Y)
Obu1 0Opa3zoBaH oceHbio 1961 r. BanentmHOM
AnexcunckuM. [Tozxe B ceknuu nosisunack Enena
AuekceeBa, KOTOpas CTajga COPYKOBOAUTEIEM
cekuuu. Muima y4yacTBOBaJd BO MHOTHUX
OKCIENWIUSIX CEeKIHH, HauWHas C MepBOH
03HAKOMUTENIbHON — B JIMBbBIO meuiepy B 3UMHUE
KaHUKYIbl 1962 1. [Io9TOMY HE yAUBHUTENIBHO, YTO
€ro >KU3Hb OblJIa TECHO CBSA3aHA C JEATEIbHOCTHIO
CEeKLUU. Y4acTBOBaJ OH BO BTOPOH M TpeTbei
SKCHeIUIMX B ATy neuepy B 1963 u 1964 ronax,
KOTJ[a MPOTSHKEHHOCTh XOJO0B MEIephl yAAIoCh
yBenH4YUTHh Oojee uem BaBoe. [lepBoif
BEPTUKAJILHOW MOJIOCTHIO CEKIMU CTajla JIETOM
1964 1. Anaxonmiickas nponacts (HoBoadonckas
nerepa) younoi 160 m. Torma diaeHam CeKIMu
BIIEPBBIE NPHUIUIOCH CTOJKHYTHCSI C TTABOJKOM B
nemiepe. [locie mrypma AHakonuicKoi mponacTu
B CeKIWH CTalM YAEIIThH OONbIle BHUMAHHUS
TPEHUPOBKAM, pabOTe Ha BEPTUKAIH M CO CHApsDKEHHEM, BOIIPOCAM TaKTHKHU. JleSTeIbHOCTD
CEKIIMH TOTJIa CTPOMJIACH TaK: BO BPEMS MAHCKUX M HOSIOPBCKHX ITPa3IHUKOB, & TAKKE 3SUMHUX
CTY/IEHYECKUX KaHHUKYJI OPTaHW30BBIBAJINCH MOE3/IKH B OCHOBHOM B YK€ H3BECTHBIC MEIIEPHI.
Jlerom ycTpamBanm mOUCKOBBIC paOOTHL. bbuIM MpOBenEHBI MOMCKOBBIE IKCIEAUIMH HA
Kaskaze, Anrae, Cpenneid Azun. K coxxanennio, Bo BCex dTHX paliloHaX HE yAajoCh HaTh
CYIIECTBEHHBIX MOJOCTEH, MOITOMY CJIOXKHBIE CIIOPTHBHBIC IITYPMBbI TPOBOJHUINCH JIUILb B
M3BECTHBIX paHee nemiepax. B To Bpemst BaneHTHH AJEKCHHCKUIT B3SIJT YETKYIO YCTaHOBKY: B
OmKaiiiiiee BpeMst cuiiamu crieneocekiud MI'Y npoBecTH mITypM BeeX KPYMHEUIINX HIaxT
Coroza. IlepBoii B ero mrane crosuta maxra Mononexxnas B Kpeimy. OnHako B 3Ty neniepy
rpyImna He ObuUIa BBITYIIIEHA MAPIIPYTHON KOMHUCCHEH, II03TOMY B stHBape 1966 royna Havazach
9KCTICANIIHS 110 3aITacHOMY BapuaHTy — Ha KaBka3 B maxTsl Hazaposckas n BennaecTBeHHas!.
Muxauil TOXKE Y4acTBOBAJI B 3TOI SKCIEIULUM, B KOTOPOW TakKe HPHUIUIOCH HCIBITATh
CHavaJla aBoJI0K, a MOTOM CHJIbHBIN cHeronajl. Torga Ha BbIxone U3 maxThl HazapoBckoid,
KOIZIa CTOJIKHYJIMCh Ha BBIXOZIE C OOJIC/ICHEBIIMMH JICCTHUIIEH M BEPEBKOH, AJIEKCHHCKMM
Obl1a ONPOOOBaHA TEXHUKA 00KaJIBIBAHUS JIbJIa MOJIOTKOM IIPH CTPAXOBKE 32 JICCTHHILY JIBYMS
kapabunamu. Ha maiickue npa3aauxu 1966 1. 8 Kpsimy Oblia mokopeHa nraxra MooesxHast, a
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oceHblo — maxrta Kackannas. B sumane xannkyner 1967 1. cocrosnachk noesnka Ha KaBkas B
cesto OTarl ¢ ero MHTEPECHBIMU MEIEpaMU.

V cexiuu MI'Y ObUTH OYECHB CIIOKHBIE OTHOIICHHSI ¢ MOCKOBCKOHM TOPOJICKOW CEKITUEH
(«ropogom»), Bo3riasisemoii B. MimtoxuubiM. OHM 0COOSHHO YXYILIHIINUCH ITOCIIE TIOE3IKH Ha
maeayMm B KpacHosapck B 1964 romy. WmroxuH um ero Onmkaimime COpaTHUKH
npotuBozeiicTBoBan cexip MI'Y Bo BceM, He yIyckast JI'000if BO3MOKHOCTH YMOJTYaTh O
paboTe CeKLUH WU «IOJIUTh ee rps3bio». [Ipouecce opopMieHHs SKCIEUIHNA B TOPOICKON
MapIIpyTHOH KOMHCCHHM KpaiHe OCIOKHWIOCh. Bo MHOrom 310 OBLIO CBA3aHO C
conepHuuecTBoM MimroxuHa u  AnekcuHckoro. M mo mpomIEeCTBUM MHOTHX JIeT 3Ta
HaNpPSDKEHHOCTh MEXTy CEKIMsSIMH JaBajia ceOsi 3HaTh. MHIIa B OTHOLICHUSX C TOPOACKON
CeKIHel MPOSIBIII ce0st OOIBITUM MOIUTHKOM.

Bo Bpems Becenneit sxcnenunnu B neniepe Kyryk-Cymran B mapre 1967 . mpousomnmia
Tparudeckass rubeib 000MX pyKOBoAMTeNel cexiuu: BaneHTnHa AjiekcuHCKOro u JleHbl
AnexceeBoii. CexIust 0ka3ajaach B OU4CHB TPYIHOM MOJIOKeHNH. Bas Bess epkai B pyKkax Bce
HUTH YIpaBICHUS CeKuued, Tonbko oH M JleHa Obum B Kypce Bcex jaes. Kak MOXHO
CyIIECTBOBAaTh IMOCJIE BCEro ciaydmBiierocsi? Takwe BOMPOCH BHE3AMHO OOPYNIMIINCH Ha
OCTaJbHBIX YIEHOB CeKIMHU... HecMoTpst Ha TpynHOCTH, cekiys BbUKuiIa. Muxaun 3Bepes
(axruuecku Bo3miaBmi ee. DopMabHO OH He ObUT PYKOBOIUTEIIEM CEKIIMH, HO IIPH 9TOM OBLIT
ee ayioi. Yepes CEKIHMIO B TO BPEMs IIPOXOAMIIO OTPOMHOE KOJMUYECTBO MOJIOJEKH, TIPHUEM
He Tonpko u3 MI'Y. Muria xonoccanbHO MHOTO BPEMEHH TOCBSIIAN CEKI[MH: OH HE TOJIBKO
ToCenIall TPEHUPOBKH, KOTOPBIE IPOBOIMIINCE IT0 BTOPHUKAM U Y€TBEPraM B CIIOPTKOMITIIEKCE
MI'Y (B MaHeXe WM TPeX3aJIbHOM KOMILIEKCE) WM Ha YIS, €CIIH MO3BOJIsLIa Oro/ia, HO U
YJacTBOBAJ ITOYTH BO BCEX IOXO/AX, KOTOPHIE OPTaHH30BBIBAINCH MPAKTHUSCKH KaXK[ble
BBIXOJIHBIE C MOE€3/IKaMu BO Bce KOoHIbI [lonMockoBes. Jletom 1968 1. 3BepeB opranuszoBan
skcrreanturo B CpeaHioo A3Hio. YYaCTHHKY STOH SKCIISTUINN CHAaYaIa MoOBIBAJIN B IETepe
Kan-u-T'yT, a 3arem coBepiimiy ropHblil moxox yepes rnepesai Axcy-Pama (Boicota 4300 m).
Korna st moman B cexuuto, a 66u10 370 3UMOi 1969 T., TO MHOTO HArpy3KH B CEKITUH JICKAIIO
nMeHHO Ha Mumie. OH He TOIBKO XOAMJI B MOXOABI, HO M TMPOBOJMI TPeHUPOBKH. IToMHIO,
OTHAXBI OH TPOBENI C HAMU TaKOe YMpaKHEHHE: HAJ0 ObUIO BCTATh CHHMHOW K Kparo
TPAaHUTHOI'O IIOKOJISI BBICOTOM OKOJNO 1,5 METpPOB M yHacTh C HETO CIIMHOM BHU3, NIAAA B
BeuepHee He0o0. [Ipu 3TOM BHM3Y CTOSIIO HECKOJIBKO YEJIOBEK CO CLEIUICHHBIMH ITONApHO
pykamu, KOTopble JIOBWIM majatomero. Korma s crmpocwnm Mumry, 3adeM HYXHO 3TO
yIpa’kHEHUE, OH CKa3all, 4YTO OHO JaeT YBEPEHHOCThb B JPY3bsIX, C KOTOPBIMHU ThI XOAMIIb B
niemepsl. Eme Mue 3anomamics oquH noxox Ha KoHakoBckoe Bogoxpanwmmuiie. /lemo 6su10
paHHe#l 3UuMOii, Korjia MOpO3bl y)Ke YIapuili, a CHera eie moutd He Obuio. [lepen moxomom
Muma monpocuit MeHsI KyITUTh B CIOPTUBHOM Mara3nHe KOHbKH, KOTOPBIE TOTAa MOKHO OBLITIO
npuobpectu 6e3 6oTuHOK. OKazanock, 4o MuIa permu caenars napycHsiii 6yep. Caenanu
€r'0 U3 MECTHBIX JIePEBBEB, HO HCIIBITAaHKE OH MPOIIIEN BIIOJHE yerenrHo. Kpome storo, ceknus
OpPraHU30BbIBANa KAK MHHUMYM 4 BBIE3IHBIX SKCIEIMIUH B TOJ| B pa3Hble KOHIbI HaIIeH
crpansl: KaBka3, Kpeim, Cpensioro Asuto, Ypai u Antail. 3To IporcX0oauiio Ha HOIOPbCKUE U
Maiickue Tpas3JHUKH, a TAaKKe B 3MMHHE M JIETHHE KaHHMKydbl. [IpakTHueckn Bo Bcex
SKCIEANIHSIX y4yacTBOBan Muia 3BepeB, MPUYEM Yallle BCEro B Ka4eCTBE PYKOBOIUTEINS.
IITa6 kBapTupoii cexunu B 1970-¢ roapt 6pu1a MuIMHA OJTHOKOMHATHAS KBAPTUPA B IIOCENIKE
Kpacnas ITaxpa (HbIHE MOAMOCKOBHBIN ropoi TpoHIIK, BOLICIININI B HOBYIO TEPPUTOPHUIO
Mockssr). Korna He ObUTO MOXOI0B, 37€Ch JeNaly CHapsDKEHHUE, KICHIH THIPOKOCTIOMBI,
TOTOBHMJIMCH K KCIEAUIMAM, Pa3padaThIBaJIN UX TAKTHKY. 371€Ch jke BeTpedann HoBblii rox nmo
50 u OGomee demoBek. A 3aac(hanbTHpOBaHHAs IUIOMIAgKa Ha TeppHTOpHH LleHTpambHOI
KOTENIbHOH Hemnozjanaeky OT MUIIMHOIO JoMa CIy’KHia MOJMIOHOM JUls M3TOTOBIEHUS U
HCTIBITAaHUS N3TOTOBJICHHOTO CHapsDKeHHs. [IOMHIO Kak-TO pa3 MmMociie M3rOTOBJICHUSI HOBOI
TPOCOBOI1 JIECTHUIIBI MbI TPOE 3I0POBEHHBIX aMOAJIOB pelImIn ee ucnsltarh. M pBanynu ee
nonucnactoM. EcrtecTBeHHO, 4TO JecTHHMmIA mopBaiack... Ho eme xopomro, 4to 3TO
TIPOM30IILIO B CAMOJIEJIEHBIX KOYIIIaX, KOTOPBIE MPEICTABIISUTH COOO0H MMPOCTO Y3€JIKN Ha TPOCE.

151



Bor Muma torna Ha Hac pa3o3IuiIcs. ...

Cekuust po1oKaia HabupaTh OMbIT PA0OTHI B BEPTUKAIBHBIX MojocTsX. Ocenbio 1969
TOJ1a MPOIILTA SKCIEUINS B MIaXThl ABepKHeBa, Xox koHeM U besnonnas B Kpeimy. A netom
1970 roma cocrosutach skcnenunus B nemepy TEIT (Oxradpeckast) Ha KaBkase, rae non
pykoBoacTBOM Mumm Oblma ompoOoBaHa JKH3HB B TOA3EMHOM JIarepe U COBEPIICHO
MIEPBOIPOXOK/ICHUE. B Ty SKCIIeINIINIO MHE HE y/1aJI0Ch ITONACTh W3-3a 3ITHIEMUH XOJIEPBI.

Bonpmioii mrar Biepen cexmus caenana jgerom 1971 r,
xoraa Ha KaBkaze (B AOxa3um) Obuia OTKpBITA MPONACTh
Cuexnas. Torma y ceKIMd TMOSBHUIACH «CBOS» IeELIepa,
KOTOpasi He MMenla KoHma. Torna B CeKIMU ObUT OYeHb
MOMYJSIPEH  JIO3YHT: «BIEPEAN BCEro Hasajlom». bes
comHeHus1, Mua 3BepeB ObUT pyKOBOANTETIEM MONCKOBO
sKcHenuIKu U nepeoro mrypma Chexnoil. [locne 3toit
JKCTIeAnIK MHuIia moexanl Ha HWHCTPYKTOPCKHE COOpBHI.
Bropas skeneauims B CHEXHYIO COCTOSIACH Cpasy XkKe B
TOT ke Toxm B HoAOpe. K ywactmio B »skcmexummn
MOJIKJTIOUHITHCH BCE JIpYyKecTBeHHbIe MI'Y KOJUIEKTHBBI 1
OTAEIbHBIE CIENeoN0rH. Toraa yaanocs 10CTUYb [Ty OUHbI
6omee 500 M, a memepa eme He 3aBEpUHIMIOCH. MHe
MOCYACTIMBHUIIOCH YUYACTBOBATh B 3TOM dKcnieauuuu. [lemno
B TOM, 4TO s yYHJICSI HA TE€OJIOTUYECKOM (pakynbTere, Ha
KOTOPOM HpEeAyCMAaTPUBAIMUCH JIETHHUE IPAKTUKH.
[TosTOMY B NETHHX OSKCIEAMIMSIX MHE YJacTBOBAaTh HE
npuxoauiock. Ho B HosOpe roexarb B 9KCHEAMIHIO S MOT.
ITomumTCH, eme o fopore HaBepX MBI CHACTH Ha aBTOOYCHOM OCTaHOBKE B IieHTpe [[ypwurira
I1071 TIPOJIMBHBIM Aok eM. Korna Muiiia y3Hai, 4To y MEHs HET Callor, OH 3aCTaBUIJI MEHS TyT
JKE€ CXOAMTH B CENIbMar M KyHHTh Carord. MHe 1MoBe3Io, YTo Hamrenacs Mol pa3mep. Camnorn
ObLIM I€HCTBUTEIBHO IIPOCTO HEOOXOUMBI, TAK KaK Ha OAbEMe CHauas1a Obl1a rpsi3b, a IOTOM
OT BXO7ia B yIIenbe — cHer. [Ipuxoaunocek nepBoii rpynmne uATH HaJleTke ¥ TPOIUTH TPOITy, a
BTOpast y)ke IIa ¢ PIOK3aKkaMHu. B remepe Mbl HOCTaBHMIIM TT03eMHBIi Jlarepb B MasioM 3aie,
OT/ICJICHHOM OT bBoJbIIOro 3ama co CHEKHO-JIEASHBIM KOHYCOM JIOBOJIBHO JTMHHBIM
mkyporepoM. Ho B Mamnom 3ame Obmio Teruree, yemM B bombimmom 3ase, rae Kiammar
KOHTPOJIMPOBAJl OIPOMHBIA CHEXHO-JEASHON koHyc. Korma s mopomien K IMIKypoaepy B
Mausrit 3a11, TO TaM NPOMCXOJMJIA Teperada CHapsDKEHHS MO mepeTspkke. [lo Heckobko
4eJI0BeK ObUIO 10 00e CTOpOHBI HmIpyponepa. ToibKo mapa uenoBek padorana, OCTalbHbIE
OKHJTAJIN CBOEH OYepe i MPOTION3TH U Mep3ii. Muiia 3BepeB MpeaoKiI MHE He MEp3HYTh, a
IIOMTHU U TIOCMOTPETh Ha CHEXKHO-JIE/ITHOM KOHYC, BepHee, 000iTH ero 110 nepumerpy. Uro g u
CZeTa, eme Toraa He 3Hasl, 9YTO N3ydeHHUe JIbJIa B MEeIIepax CTaHeT B CKOPOM BPEeMEHH Moei
npodeccueil. 11 nepsble McciieIOBaHUS CHETa U JIbJla 101 3eMJIel MHE NPUIETCs IIPOBOIUTH
umenno B CHexuoit. Tak 4To BocnencTBuu st Obut oueHb O1aromaper Muiie 3BepeBy 3a 1o,
YTO OH OTIIPABHJI MEHS B 3TO HeOobIIOE My TenmecTBre. [loa pykoBonctsom Murn 3BepeBa B
CHeXHyI0 ObUIM MPOBEJICHBI €IIe JIBE DKCIICIUILIMH: CAaMOCTOSTENbHAsT SKCISIULIUS KiIyOa
MI'Y nerom 1972 rona u coBmectHo ¢ Tomckumu crieneonoramu — jietoMm 1973 roga. Kpome
TOTO, TMPOBOJMIMCH MHOTOYHMCIICHHBIC JIareps IMEpBOr0 W BTOPOTO Toja, Mbl YYHIIUCH
IITypMOBATh CaMbIe Pa3HbIe MEIIEPhL, )KUTh B ITOA3EMHBIX JIarepsiX, padoTaTh B 00BOIHEHHBIX
nonoctsix. M HapammBaTh CHJIBI KOJUIGKTHBA. DTO OYeHb NPUIOAWIIOCH HpH paboTe B
CHeXHOH.

IMockomnbky B Hayasne 1970-X ro1oB B CEKINU 1 ObLT €JMHCTBEHHBIM re0JIoroM, To Muia Ha
MEHs1 BO3JIO’KHJI OTBETCTBEHHOCTD 3a IMyOIMKalny MarepuaiioB no CHexxHo. B gacTHoCTH, 51
MIOMHIO, 4TO T1epBast myOnukarus 1o CHe:XHOM B cOOpHUKE «3eMIIeBeIeHIEe» TPOXOIHIa Yepes
A.T. Yukumiea, OT OOLICHHS C KOTOPHIM Y MEHS OCTAJIUCh OYCHb HETIPUSTHBIC BIICUATIICHUSL.
Jlemo B TOM, YTO OH cCOIVIaIIajCs OMyOJIMKOBaTh CTAaThIO TOIBKO B TOM CIydae, €CIIU MBI
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Kakoi-HUOy/b 3a11 B CHEXXHOM HAa30BEM B 4eCTb M3BECTHOTO kapcTosena H.A. I'Bosnenkoro.
ITomHuuTCS, MBI 370pOBO TOproBanuch. st HacC BCe 3aibl YK€ MMEJIU CBOM Ha3BaHUS, C
KOTOPBIMU OBIITM CBSI3aHBI ONpPEeNICHHBIE BOCHOMHHAHMSA, W MOYTOMY HaM TPYAHO OBLIO
HepenMeHOBBIBATh 4TO-TO. [IpuTa3anus Obutn Ha bonbioit u Maiblii 3a1bl, HO HAM yIalloCh
OoTCTOATh O3TH HasBaHus. Kommpommcc Obl HaiieH B HeOombmom JlemoBom 3aine,
HaxozseMcs Ha cirycke B bonbmioii 3ai. Terneps Ha3BaHUeE 3TOro 3a71a 3By4aio Tak: Jlenossrit
3an I'Bozgenkoro. C UMKHIIEBBIM CBSI3aHO M BTOPOE HEMpHsITHOE BocmoMmuHaHue. K artoit
cTathe TPeOOBAIOCH aHIIIMIICKOe pe3toMe,  Ynkuines 3arpeboai ¢ Hac To s 10, To m 20
pyOuneii 3a anmMicKuii epeBoa. Mbl, CKpHIIs cepaieM, 3amiaTiin. KakoBo ke Obu1o Halie
VAMBJICHHUE, KOTJIa B BHJIC PE3IOME MBI YBHIETH OJHO KOPOTEHBbKOE Npeokenue. [lomHio,
MeHsI, KaK Teosora, OTIpaBsUIM Ha BCECOIO3HOE coBellaHue B IlepMu nenarh Aoknaj 1o
Chexnoit. To ects Muia 6bu1 OAHMM U3 HHULIMATOPOB MOEH fasbHEHIIeH HaydHOH Kapbepsl,
32 4TO €My OIrpPOMHOE criacuoo!

HyxHo cka3ars, yTo Muma 3BepeB ObuI, HaBEpHOE, OTHUM H3 CAMBIX BBIJAFONIHXCS
cresieosioroB KoHa 1960-x —Hauana 1970-x ronos. IMeHHO Oi1aroapsi ero yCHIInsIM CeKLIUI0
cneneonorn MI'Y ynamoch BO3poauTh MOCIE Tparmdeckoi rubenu ee pykoBoanTenei. On
HaTaCKUBAll HAC, MOJOJBIX, Y4YWJ, BOCIUTHIBAJ, XOAWJI C HaMHM B TOXOJAbl U €3I B
9KCIICULINH, PACTHI U3 Hac cMeHy. 1 910 emy yaanoch. M uMeHHO Onarozapst ero yCuiusam
KIIyO BBDKMII B 3TH TSDKEJIbIe BDEMEHA U IIPOJIOJDKUII CBOKO paboTy. A jaibiie Obuia yke Hala
JESITEeIbHOCTh — €T0 YUCHHUKOB.

b.P. Magniwoog

HAYYHO-ITPAKTUYECKAS KOH®EPEHIUS «ITEIIIEPHBIE IEPKBU
N MOHACTbBIPU BUBAHTHUHU U PYCH»

C 28 mo 30 centsa6pss 2011 roma B . CapaHCKe COCTOsUIaCh HayYHO-TIPAKTHYECKast
koHpepeHuus «IlemepHpie HEPKBU U MOHACTHIpU Buzantuu u Pycuy», craBiias nepBbiM B
Poccun mepornpusitieM ¢ mogoOHOH y3koi TemaTikol. Ha xoHdepeHmio, opraHn30BaHHYIO
npu noanepkke HUU rymanurapusix Hayk Pecrmybmuku Mopaosuu, chexanuch Oonee 30
CIIELHAIICTOB CIIEJICOIIOTOB, MCTOPHKOB, apXEOJOTrOB M3 pa3lIMYHBIX pernoHoB Poccum
(Mocksa, Cankr-IletepOypr, bapuayn, Boponex, [TaBnosck, Capanck, Hmwxuuit Hosropon,
Bomnorna, Pszans, [Iporeuno, [1ensa, Habepexusie Yennsl, benropon). 3acenanms mpoxonmim
B akToBOoM 3aie CapaHckoro ayxoBHOro yuwiuina. bouto 3acimymano 17 noxmamos. Ha
OPTaHM30BAHHOM «KPYTJIOM CTOJIE» MPOILIO 00CYKAESHHUE MEPCIIEKTHB CO3IaHNs €IHON 6235l
JAHHBIX 110 KYJIBTOBBIM IEIEPHBIM ITaMsATHUKAaM Poccun. Bputi BbIcKa3aHbI IIPEUIOKEHUS IO
coznanuio B My3see-3anoBennuke «/{uBHoropre» (Boponexckas 0011.) IeHTpaIbHOTO apXuBa
110 c6opy 1 00paboTKe HH(OPMAIHH, KaCAIOIIEICs KYIbTOBBIX IEIIep.

Tocne koHpepeHIUH 115l y4aCTHUKOB OBLIM OpraHM30BaHbI SKCKypcun 1o I.CapaHCKy, a
TaKke Bele3iHast SkcKypeus B Haposuarckue nemepst Tpourie-CkaHoBa MOHACTBIPSL.

MepornpusiTie TPOIUIO Ha BHICOKOM HAay4YHOM YpPOBHE, B ueM HeMaias 3aciyra
OprromuTeTa U B IepBYI0 ouepeb pekropa CapaHckoro yuwmmuma npotouepes A.A. [Tenuna,
artakxe H.E. laiinykoBa (MockBa).

A.A. T'ynvko
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MEKAYHAPOJHASI KOHOEPEHLUS: «KAPCTOBBIE CUCTEMbBI CEBEPA
B MEHAIOIEUCA CPEJIE», IMHETI'A 2011

C 5 no 10 cenrsopst B Apxanrenbckoit obmacti B noc.l'onyouno — Kpacuas [opka —
Tlunera cocrostiace MexayHaponauass koHgpepennusi, mocssiaienHas 300-1eTHI0 co JHS
poxenns M.B.Jlomonocoa "KAPCTOBBIE CUCTEMBI CEBEPA B MEHSIOLLIEMCS
CPEJIE" ("NORTHERN KARST SYSTEMS IN OUR CHANGING ENVIRONMENT"). B
Ka4ecTBE OPraHu3aTopoB MEpoNpusATUs BblcTynmiu: Pycckoe reorpaduueckoe OO6mectso,
UIS Commission on Karst Hydrogeology and Speleogenesis, IHCTUTYT 3KOIOrHYECKHX
npobiem Cesepa YpO PAH, rocynapcTBeHHBIH NPUPOIHBINA 3amoBeAHUK «IIMHEKCKHN,
unctutyT reorpaguu PAH, dakynbrer mouBoBermeHus: MOCKOBCKOIO TOCYIapCTBEHHOTO
ynuBepcurera uMm. M.B. JlomonocoBa, Cankr-lIlerepOyprckuii rocynapcTBEHHBIN
YHHUBEPCHUTET, YKPAHMHCKUI MHCTUTYT CIIEJICOIOTHH 1 KapcToBeneHus, McMaster University
Canada, Department of Earth Science Bergen University Norway, EcTecTBenHOHaydHBII
HHCTUTYT IIepMCKOTO TroCyZapCTBEHHOIO HAIMOHAJIBHOIO HCCIEN0BATEIbCKOTO
yauBepcutera, Mactutyt mepsnorosenenns CO PAH, AHO MuctutyT npoGiem 3KoJI0Tuu 1
00pa30BaHus I YCTOHYUBOTO Pa3BUTHSI.

Ha xondepenmmm 06cy K 1amch ClIeTyromie BOIPOCH.

e PasBurue kapcra u cresaeoreHes B X0JIOAHOM KIMMaTe.

»  Teororus, THAPOTEONIOTHS U CIIEJICOT€HE3HC.

e [laneoreorpadusi.

*  Onenenenue nemniep, KPHOTEHHBIE SIBICHHS HA KAPCTOBBIX TEPPUTOPHSIX.

e OCOOEHHOCTH CTPOUTEIBCTBA U XO3SHCTBEHHOTO UCIIOIB30BAHUS KapPCTOBBIX
TEPPUTOPUIL.

e IlocnencTBust aHTPONIOTEHHBIX BO3CHCTBUI HAa KAPCTOBBIE CHCTEMBI.

e PermaMeHTHPOBAaHHOE HCIOIB30BAHUE MEIIEP.

*  Buonorus nemepHbIX OpraHu3MoB B YCIOBUSX HU3KHX TEMIIEPATyp.
PexpealioHHast ¥ HKOJIOTO-IIPOCBETHTEIbCKAS ACATEIFHOCTh Ha KAPCTOBBIX
teppuropusix Cesepa.

B pabore xongpepenuuu npunsiiu ydactue 40 crermanuctoB u3 Poccuu, Kanansl,
ABctpanun, Benmkobpurtannu, Cnosenmm, llIBeiinmapum, Llsenun, Uzpamns. C
MPUBETCTBEHHBIM CJIOBOM BhICTymmi [Ipesupent MexaynapoaHoro creseocorosa (UIS)
Oumu Usuc (Andrew Eavis). beio 3acioymiano 25 HayqHBIX JOKIIAT0B, B TOM YHCIIE JCKIHH
npodeccopa Jlepeka Dopaa (Derek Ford), mnocssimieHHbIE B3aMMOICHUCTBHIO KapcTa
MMOKPOBHBIX OJICACHECHHII M Be4HOW Mep3norel. I[IpoBoamics mnoka3d ¢(GuiIbMOB
CIIEJIe0IOTHYECKOl TeMaTHKH, paboTasa BeicTaBka (oTorpaduii. B xone konpepenunu Obiim
NMPOBEJCHBl IOJEBBIE SKCKYPCHM, IO3BOJUBIINE ITO3HAKOMHUTHCS YYaCTHHUKAM C
0COOCHHOCTSAMH KapCTOBBIX JIaHAMA(TOB U netiep 6acceiina p. [InHera.
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K navany xondepenuu nznarenscrsom OO0
«D3JI+» (MockBa) Obul BBIIYIIEH COOPHHUK
Te3WCOB, BKiIrodaromuii 39 crareit 47 aBropos (120
CTPaHUI]) W IOJHOLBETHBIH IyTEeBOJUTEIb IO
permony «llunexcknit kapct» (80 crpanum).
ITyreBoanTenb OBUI MOATOTOBICH B BApHAaHTE Ha
PYCCKOM U QHITIHIICKOM SI3bIKAX.

B pesonrouuu KOHPEPEHLUH Y4YaCTHUKU
OTMETHJIM, YTO MEKpETHOHAIbHAs KOH(pEPEHIHs
«KapcroBeie cucrembl CeBepa B MEHsIOLICHCS
cpeie» BBINOJIHWIA CBOM IJIaBHBIE 3aJauu:
CIOCOOCTBOBATh COTPYIHUYECTBY HCCIIe[OBaTeNeH
KapcTa M IIeIep; OCYLIECTBIATh KOOPINHALUIO U
00OMEH COBPEMCHHOW HAayYHOH TEOPETHUECKOH n
[PaKTHYeCKOH HMHGpOPMaLed MeXay HayYHbIM
€0001IeCTBOM, PaOOTHUKAMHU 0CO00-0XpaHIEMbIX
TEpPUTOPUN U TYPUCTUYECKOH HHAYCTPHH,
[PEACTABUTEISIMA OPraHOB TOCYAapCTBEHHOTO
YIPaBJICHUS U MECTHOT'O CAMOYTIPABIICHHUSI.

Bricnymas u oOcyauB IOKTagb!, yYaCTHUKH KOH(QEPEHIUN OTMETHIIN, YTO TPOOIeMbI
peryIMpoBaHus OTHOILCHHUH 00IeCTBa U IPUPO/IbI, B TOM YHCIIC HA TEPPUTOPUSX Pa3BUTHS
KapcTa, CTAHOBSATCS B HACTOsAIIIEE BpeMsl Bce 0os1ee aKTyalbHbIMU.

Hcxonst u3 3T0ro y4yacTHUKHM KOH(epeHIHH:

1. CunTaroT aKkTyaJbHBIM M HEOOXOAMMBIM MPOJODKCHHE HAYYHBIX W HaydHO-
MIPAKTUYECKHX PadOT B OOJIACTH OLICHKU BO3JICHCTBUS aHTPOIIOTEHHOM AEATENbHOCTH Ha
KapCcTOBbIC JIAaHTIIA(QTHI W CIEJICOJIOTHYCCKUE OOBEKTHI, pacdyeTa W HOPMHPOBAHHUS
JIOIyCTHMOM Harpys3KH.

2. PekOMEHIYIOT K BHEAPEHHIO B MPAKTHKY MPHUPOJOOXPAHHONW NEATEIbHOCTH
OOIIECTBEHHBIX ¥ TOCYJapCTBEHHBIX OpPTraHM3alMi KOHLENIHUIO periaMeHTHPOBAHHOTO

155



HCTIOJIB30BAHUS KapCTOBBIX JIAHIIIA(TOB, TIEIIEpP U APYTUX 0OBEKTOB IPHPOTHOTO HACTEHS.
Konnenuust BKIIIOYAaeT OCYLIECTBICHHE MEPONPUATUH IO NPEABApUTEIbHON OICHKE
BO3/ICHCTBUS HA OKPYXKAIOUIYIO0 Cpeqy HaMedaeMoW AesTeIbHOCTH, pacdeT IOMyCTHMON
AQHTPOINOT€HHOW HArpy3KH Ha HCIOJIb3YeMble OOBEKTbI, YCTAHOBJICHHBIH PEXUM OXpaHbl U
PETYIINpPyeMOro NCTIOIB30BAHMS, IPOBEICHHE YKOIOTHIECKOr0 MOHUTOPHHTA.

3. Cuauraror HeOOXOAUMBIM CO3/1aHHE padouei KOMUCCHH IO TOJATOTOBKE HOPMAaTHBHO-
MPaBOBOi 0a3bl OXpaHbl U COXPAHCHUS KAPCTOBBIX JIAHAMA(TOB M CIEICOIOTHYCCKUX
00bekTOB. B ee 3amauM JOIDKHBI BXOIHUTBH: Pa3padOTKa 3aKOHOB M MOJ3aKOHHBIX AKTOB
cyonextoB Poccuiickoii denepannu, ycTaHABIMBAIOIINX CTATYC U PErIAMEHT UCIOIb30BaHUS
memep ¢ y4eroM TpeOOBaHMH 3aKOHOIATENbCTBA O HEApax, 00 OXpaHe OKpy’Karoleh
MIPUPOAHOM CPE/Ibl U IPAKAAHCKOTO Kojiekca PD; KpuTepreB OTHECEHUs CIEIe0I0rHYEeCKUX
O00BEKTOB K 30HaM OJKOJOTHYECKOTO O€ICTBHS; METOAMYECKHX IOKYMEHTOB IO OIICHKE
BO3JICHCTBUS AHTPOIIOTEHHOM JAESATEIFHOCTH HA KAPCTOBbIE JIAHMIA(THI U CIIENICOIOI NYECKHe
OOBEKTHI.

4. PexoMeH/YIOT BBIJIBI)KEHHE TEPPUTOPHU PACIIPOCTPAHEHUs KapcTa B Oacceiine p.
[Tunera na HoMuHAIIIO 00BEKTOB pupoaHoro Hacaeaus FOHECKO.

5. OO0ecnoKoeHbl COCTOSHHEM PsiJia CYIECTBYIOIIMX 0CO00 OXPAaHSAEMBIX PHPOHBIX
tepputopuii B Poccum. B crnoxkuBmiedics CHTyaruu OTEUECTBEHHBIC M 3apyOe)KHBIE
MIPEJCTaBUTENIM HAYYHOIro cooluiecTBa oOpamarTcs K opraHaM (enepaibHoOro u
PETHOHAIBHOTO TOCYJapCTBEHHOIO yrpapieHus PP ¢ npeiyiokeHHeM YCHIMTh Mepbl 110
COXpaHEHHs KapCTOBBIX JIAHMIA(PTOB W CIENCOJIOTHUYECKUX OO0BEKTOB. B wacTHOCTH,
BBI3BIBAIOT OIIACCHUSL:

* COCTOSIHHE TOCYIapCTBEHHOTO 3aKa3HHWKAa PETHMOHAJIBHOTO 3HaueHms «YUyrckuiny
(Apxanrenbckasi 00JI.) B CBSI3H C HEOOXOJMMOCTBIO MPOBEICHUSI IKOJIOTHYECKOTO
MOHHTOpPUHTA W OpraHm3anuy OypepHOil 30HBI I JOKAIN3AUN TOTEHIIHATHHOTO
HEraTHMBHOI'O BO3JEHCTBHUs pabOT MO 100bIYE THUIICOBOTO KaMHS HA JIMIEH3MOHHOM
ydacTke « CBeTIbIi», BINIOTHYIO IPUMBIKAIOIIEM K FOXKHOH I'PaHUIIe 3aKa3HIKA;

* HMHTCHCHBHOE PEKPEallMOHHOE MCIIOIb30BaHNUE TaMATHUKA NpHposbl «[omyOnHCKui
KapCTOBBIM MaccUB» (ApXaHrenbckas 00J1.) IPUBOASIICE B HACTOSIEE BPEMS K [IOTEpe
MH(OPMAIIMOHHOM U 3CTETHUECKON COCTABIIAIONIMX TOBEPXHOCTHOTO M MOA3EMHOTO
Kapcra;

*  COCTOSIHHE, IIEJIOCTHOCTHh TEPPUTOPHUU M CTAaTyC PETHOHAIBHOTO TOCYAapCTBEHHOTO
npuponHoro 3akasHuka «bormuHcko-backyHuakckuity (AcTpaxaHckas o001.) B
KOHTEKCTe 00CYXKIaeMOro IpeJOCTaBIeHHs 3eMelb 3aKa3HUKa s pa3sBelKU U
Mocieaylomeil JToObIYM TIOJIE3HBIX HCKONAeMbIX, a TaKkKe IPErosaracMoro
BBIBEJICHUS OTAEIBHBIX YJAaCTKOB M3 COCTaBAa 3€MeNb JAHHOTO 3aKa3HHWKa O] LIeNN
TYpU3Ma 1 peKpearu;

e cocrosaue mnemepsl Kungepamuckas (um. 30-metus IloGensr; PecmyGunka
BamkoprocTan), B KOTOPO# CIIOKMIIACh YrpoOXKaroliasi SKOJIOrH4ecKas CUTyalus Mo
MOKA3aTeIsIM HAKOIUICHHUS MYCOpa, 3arpsi3HEHUS] TPYHTOB OaKTEpUSIMH TPYIIIBI
KHIICYHON MaJIOYKH U MUKPOCKOIIMYECKMMH I'PUOAaMU; B CBA3U C ITUM CYLIECTBYET
HEOOXOMMOCTb B TPOBEICHUH SKOJIOTMYECKOTO MOHUTOPHHTA, OTIPEACIICHHS CTaTyca
W peXHUMa OXPaHBI;

° peanu3aulus IPOEKTa OPraHM3allMM SKCKYPCHOHHOTO LEHTpa Ha 0ase mnemiepbl
Craponagoxckoil (JleHuHrpanckast o0macTs) B CBS3H C 3aTSHYBIINMUCS CPOKaMU
MO/ITOTOBKHM [IPABOYCTAHABIIMBAIOIIMX JOKYMEHTOB M IOJYYECHHS HEOOXOAMMBIX
COTJIACOBAHMIA;

° COCTOSHME M OTCYTCTBHE IIPUPOJOOXPAHHOIO cTaryca meuiepsl Jlrobasa
(Ammeponckuii paiion, Kpacnomapckuii kpait),

*  COCTOSIHHE DKCKYPCHOHHBIX Iemep bombmoi Asumickoi n HexHoit (AnmepoHCKuii
paiion, KpacHomapckuii kpaif) 1 HEOOXOIUMOCTh MX Iepeo0opyIoBaHus Ha Oojee
COBPEMEHHOM YPOBHE;
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* HEOOXOOMMOCTH COCTABJICHHS HOBOTO COBPEMEHHOTO IpOeKTa OOyCTpOHCTBA II.

Boponosckoii B CourtHCcKkoM HatoHanbHoM napke (KpacHogapckuii kpaid), KOTOpbIid

Oyzmer crmocoOCTBOBATH COXPAHEHHIO ITPHPOJHOTO KOMIIIEKCa W JOCTOWHO

MPEJICTaBUTh €r0 B KAYECTBE OJJHOTO U3 SKCKYPCHOHHBIX 00BEKTOB Oymyliel 3uMHel
omumiuaasl Coun-2014.

Marepuanbsl KOHQEpeHIIMH TOTOBATCS K pasMmeniennto Ha caiite MO PI'O (www.rgo-

speleo.ru).
A.A. Cemukonennupix

BUBJINOTI'PA®US 110 KAPCTY U INIEIEPAM 2009-2010 rr.

BIBLIOGRAPHY OF KARST AND CAVES FROM 2009-2010

2009
H3nanns, He BKIIIOYEHHBIE paHee B CIIHCOK MyOIMKanuii

KHUTH

Buonornyeckoe pazHoodpasue, creaeoornieckue 00beKThl 1 HCTOPHKO-KYJILTYPHOE
HacJle[le OXpaHsieMbIX IPUPOIHBIX TeppuTopuii Pecny6inkn Bamkoprocran: c6. Hayy.
tp./ Toc. mpupon. 3anoBeanuk «Ilyasran —Taum, bamxup. T'oc. yH-T; mox pen. b. M.
Mupxkuna, H. M. Caiidynnunoit. — Y da, 2009.— Beimn. 3. —355 c.

Buopa3noobpa3ue u Tunosorus kapcrosbix o3ep Cpeanero IloBoskbs / mox pexn. H. M.
Mumnrazooii; Kazan. roc. yu-1.— Kazanp, 2009. - 222 c.

KommnoHeHTBI 3k0CHCTEM H 01Opa3HO00pa3uTe KapCTOBBIX TeppuTopuii EBponeiickoro
Cesepa Poccun (Ha npumepe 3anoBenuka «Ilunesxxckuii» )/ ots. pen. JI. B. [Tyunna; Mun-Bo
TIPUPOLI. pecypcoB u dKonorun PO. — Apxanrensck, Contr, 2009.-351 c.

KyrtemoBa JI. WM. Mexanuka nedopMHupyeMoro TBepAoro Tena. MexaHHKa TPYHTOB
(KapCTOJIOrnYeCKIe MHKECHEPHO-TE0JI0rnuecKre u3blckanus): Monorpadus / JI. V. Kyrenoaa.
—H. Hosropon: M3zn-so BIUITY, 2009. - 125 .

CTATbH

Bap6amos B. A. K pacuery ¢pyH1aMeHTOB Ha 3aKkapcToBaHHOM ocHoBaHuu / B. A. Bapaios,
II. B. XapnamoB // CoBpemeHHbIE NPOOJIEMbl MPOCKTUPOBAHHS, CTPOUTEIbCTBA U
9KCIUTyaTaIM{ 3eMIISTHOTO MTOJIOTHA KEJIE3HBIX JOPOT: TP. 6-1 Hayd.-TeXH. KOH(]. ¢ MeXIyHap.
yuactueMm. —M.,2009.—C. 68-72.

Baunagze K. M. Cucrema MOHHTOpPHHIA COCTOSIHHSI BEPXHETO CTPOCHHUS IIyTH B
kapcroobpasubix 30Hax / K. V. Baunanze / CoBpeMeHHBIE MPOOIEMBl MPOESKTHPOBAHHUS,
CTPOMTENILCTBA U IKCIUTYaTAIlMU 3eMJISTHOTO MOJIOTHA JKEJIE3HBIX JOPOTr: Tp. 6-i Hay4.-TEXH.
KoH(}. ¢ MextyHap. yaactueM. —M.,2009.—C. 62-64.

Karaes B. H. Kapcronoruueckue uccie0BaHus Ha IMHEWHBIX HHXKEHEPHBIX 00bekTax / B. U.
KaraeB // CoBpemeHHBIE TPOOIEMBI NMPOSKTHPOBAHUS, CTPOMTENBCTBA W AKCIUTyaTalllu
3eMJISTHOTO MTOJIOTHA JKEJIE3HBIX AOPOT: TP. 6-i Hayd.-TeXH. KOH(]. C MeXIyHap. y4acTHEM. —
M., 2009.-C. 65-67.

Konmun I'. I'. [Ipumenenne celicMU4eCKUX METOOB JUIs AUATHOCTHKH 3€MIITHOTO MOJIOTHA
Ha 3aKapCTOBaHHBIX y4acTKax xene3Hbix nopor / I. I. Konmms / CoBpeMeHHbIE PoOIeMbl
IIPOEKTHPOBAHMS, CTPOUTEIIBCTBA U HKCILTyaTallu 3eMIITHOTO IOJIOTHA JKEJIE3HbIX JI0POT: TP.
6-i1 Hay4.-TexH. KOH(]. ¢ MexkayHAp. yuactieM. — M., 2009.—C. 73-77.
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Kocunues Il. A. Kpymusie mirekonuratomme Kamckoro Ilpuypanss B romomene / I1. A.
Kocunues, H. A. ITnacreesa // Bron. MOUII. Ota. buon. —2009.—T. 114, Beim. 5. —C. 36-42.
Kocunmues I1. A. Jlomagu (mogpon Equus) FOxnoro Ypana B mo3nHem mieiitonene / I1. A.
Kocunnes, H. A. ITnacreeBa// Bectn. OpenOypr. roc. yH-ta.- 2009. - Ne 6 (100). - C. 161-163.
Kocunues I1. A. [IpomMbIcIOBBIE MIEKOITUTAIONINE CTEHOI 30HB! Ypaina u 3anaanoi Cubupn
B rononiene / [1. A. Kocunues, J[. A. fIBmesa // BectH. Open0ypr. roc. yH-ta.- 2009. - Ne 6
(100).—C. 164-167.

Jlanuc A. JI. K Bonpocy yCHiIeHUsI IPYHTOB OCHOBAHUSI 3MJITHOTO I10JI0THA XKEJIE3HbIX J10POT
Ha KapcToonacHslx ydactkax / A. JI. Jlauuc, B. ®@. Cxopkun / CoBpeMeHHbIE MPOOIEMBbI
MIPOCKTHPOBAHHS, CTPOUTEIIHCTBA U AKCILTyaTallUH 36MIISTHOTO [TOJIOTHA KEJIE3HBIX JOPOT: TP.
6-11 Hay4.-TexH. KoH]. ¢ MeKAyHap. ydactiueM. —M.,2009.—C. 93-97.

JleGener A. B. KapcroomnacHsle y4acTKH CETH XKeJle3HbIX 1opor . O0cien0BaHue 3eMIISTHOTO
MOJIOTHA Ha KapcrooracHoM y4dactke Ceiima-J{ockuno I'opbkoBckoit k.. / A. B. Jlebenes //
CoBpeMeHHbIe MPOOJIeMbl MTPOCKTHPOBAHKS, CTPOUTENILCTBA M IKCIUTyaTAl[MH 3EMIISTHOTO
MOJIOTHA JKEJIE3HBIX JOPOT: TP. 6-if Hay4.-TeXH. KOH(]. ¢ MexayHap. ydactieM. — M., 2009.—C.
87-89.

Hepmun B. TI. MOHUTOPHHI 3eMIJISHOTO IOJIOTHA Ha KapCTOOMACHBIX YYacTKax
CaepuioBckoii xene3Hoit npoporu / B. II. Tlepmmu // CoBpemeHHBIE NPOOIEMBI
IIPOEKTUPOBAHUS, CTPOUTEIBCTBA U HKCIUTyaTallui 3eMJITHOTO [OJIOTHA XKEJIC3HBIX JOPOT: TP.
6-i1 Hay4.-TexH. KOH]. c MexayHap. yuactiueM. —M., 2009.—C. 90-92.

IIpuMeHeHne COBPEMCHHBIX TIeO(PH3NUCCKUX TEXHOJIOTHH MPU TPOCKTUPOBAHUH U
IKCILTYBTALIMH JKeJIe3HOMOPOXKHBIX- myTeil / B. B. MonaxoB u ap. / CoBpeMeHHbIe Tpo0ieMbl
MIPOCKTHPOBAHHSI, CTPOUTEIHCTBA U AKCILTyaTalllK 3eMIITHOTO MOJIOTHA XKEJIE3HBIX JOPOT: TP.
6-11 Hayu.-TexH. KoH(]. ¢ MexayHap. ydactiueM. — M., 2009.—C.39-42.

Tosnmaues B. B. JlecsiTh NPHHIMIIOB CTPATErHHU SKCILTyaTaALlH KEJIC3HOIOPOKHOTO MyTH B
yclioBusix KapctoBoit omacHoctn / B. B. Tonmaue // CoBpeMeHHBIE NpPOOIEMBI
[IPOCKTHPOBAHHSI, CTPOUTEIBCTBA U HKCILTyaTalluH 3eMIITHOTO [OJIOTHA HKEJIE3HBIX JOPOT: TP.
6-11 Hay4.-TexH. KoH(]. ¢ MexxayHap. ydactiueM. — M., 2009.—C. 59-61.

Toamaues B. B. K ucropun n3yuenns xapcra Ha [opbkoBcKoii xk.1. (ydacTok cT. Cefima - CT.
Hockuno muann MockBa-Topepkuii) / B. B. Tonmaue, M. B. Jleonenko, o. B. Oprun //
CoBpeMeHHbIE TPOOJIEMbI POSKTUPOBAHUS, CTPOUTENBCTBA M JKCILIyaTallid 3EMIITHOTO
TTOJIOTHA JKEJIE3HBIX JIOPOT: TP. 6-if Hayd.-TexXH. KOH]. c MexkayHap. ydactueM. —M.,2009.—-C.
81-86.

Xomenko B. TII. ITpoBanooOpa3oBaHre Ha KapCTOONACHBIX YYacCTKaX JKEJIE3HBIX JIOPOT:
KaueCTBeHHOe W KoindecTBeHHoe mpornosuposanue / B. TI. Xomenko // CoBpemeHHbIe
poOJIEMBI IPOCKTUPOBAHUS, CTPOUTEIILCTBA 1 KCILTyaTalllK 3¢MIISTHOTO TTOJIOTHA KEJIE3HBIX
JIOpOT: TP. 6-1 Hay4.-TeXH. KOH}. ¢ MeXIyHap. yuactuem. —M.,2009.—C. 78-80.

IImenes B. A. IlpuMmenHeHne CHCTEM CHTHAJIM3ALUH Ui TOBBIIICHHS O€30IaCHOCTH
JIBIDKEHHS Ha MOTEHIMAJIbHO-OMACHBIX y4YacTKax 3emisiHoro mojotHa / B. A. Illmenes //
CoBpeMeHHbIC TPOOJIEMBI TTPOCKTUPOBAHUS, CTPOUTENIBCTBA M JKCILIyaTallMd 3EMIITHOTO
TTOJIOTHA JKEJIE3HBIX JIOPOT: TP. 6-if Hayd.-TeXH. KoH]. ¢ MexkayHap. ydactiueM. — M., 2009.—-C.
98-100.

Danukalova G. [et al.] Quaternary fauna and flora of the Southern Urals region :
(Bashkortostan Republic)/ G. Danukalova, A. Yakovlev, P. Kosintcev, A. Agadjanian, L.
Alimbekova, A. Eremeev, E. Morozova //Quaternary International. —2009. — Vol. 201, Issues
1/2 : Quaternary data from the Southern Urals region / Ed. by Thijs van Kolfschoten and Guzel
Danukalova. —P. 13-24.

Kuzmin Y.V. [etal.] The oldest directly-dated human remains in Siberia: AMS 14C age of talus
bone from the Baigara locality, West Siberian Plain/Yaroslav V. Kuzmin, Pavel A. Kosintsev,
Dmitry I. Razhev, Gregory W. L. Hodgins // Journal of Human Evolution. —2009. — Vol. 57,
Issue 1.—-P.91-95.
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2010
KHUTHN

Boponun A. B. Ompenenurens 3y0oB moieBok Ypana u 3amagnoit Cubupn (mo3gHmit
uieiicroneH — coBpemeHHocTh)/A. B. boponus ; [oTB. pen. T. B. CrpykoBa], Ypai. ota-Hue
Poc. axan. nayk, H-T sxonorun pactenuii u ;xuBoTHbIX. — ExarepunOypr:YpO PAH,2009. —
98,[1]c.+ 1 21eKTpOH. ONIT. AUCK: HJI.
T'onoBaueB M.B. Kapcr u nemepst CeepHoro IIpukacnust / M. B. TonoBayes. — ActpaxaHs:
Acrpaxanckuii yu-1,2010.-215c.
Karaes B. H. I'eosiorusi u kapcer ropona Kynrypa/B. H. Karaes, O. 1. Kane6ckast, — [Tepmb,
2010.-236c¢.
Komnocos E. B. I'eoskonorndeckass olieHKa TEXHOTEHHOTO 3arpsi3HEHUsI MOJ3EMHBIX BOJ B
kapcToBbIxX paiionax / E. B. Kommocos, C. E. Korocos. —H. Hosropox: HHI'ACY, 2010. - 164 c.
1Opun B. U. U3 ombita nccinenoBanmii crieneoodbekto FOxkHOro Ypana u 3aypaiibsi: COOpHUK
Hay4HbIX crareid / B. W. I0pun; YensOuHckoe 00i1. 0-BO KpaeBeaoB, YenssOUHCKOe OT/-HHE
Pycckoro reorpaguueckoro o-sa, AHO «OxHO-Ypanbckuii IEHTP KOMIUIEKCHOTO N3yUYEeHUS
nemep Crenorbimy. — Yensounck: Lunepo. —2010.-419 c., [6] 1. uB. wit., mopTp. wir. 21 cMm.
CTATbHU

Aoayninaesa E. B. IIpuponsbie yHuKymsl Ypana. Dxonorudeckue mpobdiems! Ypana / E. B.
Aobnynnaesa// T'eorpadwust u sxomnorus B mkoie XXI Beka. —2010. - Ne4. —C. C. 57-65.
Aoaymun 1. P. Oxonorus nuanodaxrepuii u Bogopocieit nemepsl Kysmra (Pecmy6mmxa
Bamkoprocran) / 1. P. Aoaynnun // Ilewepst: ¢6. Hayd. Tp. — [lepmb, 2010. — Beim. 33. — C.
120-129.

Ao6pomaiit JI. JlJabupunT 3aragok/ JI. A6pomaiit// TEO.—-2010.—Ne 5. - C. 44-57.
Aunexcanipos B. B. 3on0oToe opynenenue B 30He Me3030HCKOTO KapcTa ExaTrepuHHHCKOTO
pynHo-pacceimyatoro y3na (Cesepueiii VYpam) / B. B. Anexcanapos // IlpobGnemsr
MHHepanoruy, nerporpaduu u Metauorenun. Hayd. arenus namstu [1. YupBurCKoro: ¢6. cT.
—ITepms, 2010.- Bemm. 14. - C. 158-164.

Amnppeiiuyk B. H. Kpuomunepanbhsie 00pa3oBanus runcobix nemep [puypaibs / B. H.
Annpeiiuyk, O. U. Kage6ckast // Crieneonorus 1 CriesIeCToNorus: pa3BUTHE U B3aUMozIeiicTBHIEe
HayK: ¢0. MaTepHuajIoB MeXIyHap. Hay4. -pakT koHd. — Habepexusbie Yennsl, 2010. — C. 48-
52.

Bapanos U. I1. HoBslil kaprorpaduyeckuii criocod nposiBIeHNs: KPUTSPHEB paclIpe/ieIeHuUs
CKPBITHIX KapcToBbIX siBeHui / U. I1. bapanos // be3onacHoCTh Tpy/ia B IPOMBIIIIIIEHHOCTH. —
2010.—Ne12.-C. 57-60.

Bapsames B. A. K pacuety ¢yH1aMEHTOB Ha 3aKkapCcTOBaHHOM ocHOBaHMH / B. A. bapsaiies,
I1. B. Xapnamos // T'eopuck. —2010.- Ne 4. - C. 30-32.

Benesckass M. A. Usyuenue ceiicmuunoctu Kynrypckoit JlensHoit memepst / M. A.
Benesckas // VYpambckas MoNOfeKHAs Hay4Has IIKojsa 10 Treodusuke: cO. JOKI. —
ExarepunOypr, 2010.—C. 34-37.

Barousipenos J. A. ITemeps ropel Capoanyii (Peanyonuka bypstus) /3. A. barorpipenos //
Bectn. bypsr. roc. ya-ta.—2010.-Ne 4. - C. 8-12.

Bauypa O. II. ®ayna MIEKONUTAOMNX B TO3HEM IUIEHCTOIIEHEe U TonoreHe Ha OxuoMm
Vpane/O.I1. bauypa, I1. A. KocBunies // Bectn. Open0ypr. roc. ya-ta. —2010.— Ne 12 (118).
—C.42-48.

BepaunkoB A.A. ['maporeonoruyeckue yciaoBHss U Ka4eCTBO MOA3EMHBIX BOJ| JEBOHCKOTO
komiuiekca TamOoOBcKkoro mpomsliiuieHHOro paiioHa / A. A. bepauuxoB // Teomorusi B
pa3BHBaroLIeMcs Mupe: Marepuainsl 1-if Beepoc. koH]. CTy/IeHTOB, aCIMPaHTOB U MOJIOIBIX
yuenbix: B2 T. — Ilepmsp, 2010.—T.2.—C.49-51.
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BaunoB C. M. CyGakBanpHble KapcToBble MCTOUHUKH llepmckoro Ilpumypanbs: oCHOBBI
knaccudpukauun / C. M. baunos, U. B. Illykosa, E. H. Barypun // EcrectBenHblie u
texHrueckue Hayku. —2010. - Ne 6. — C. 287-291.

BormanoBuu A. C. MupoBasi nmpakTuka HCHOJIb30BaHUs MeToma creneorepanun / A. C.
Bornanosuy, J1. A. 3unkosckast, C. C. 3unkoBckas // Pynuauk Oyaymiero. —2010. — Ne 4, — C.
137-140.

Bopars B sBanoputoBbix Tonmax [puxambs / . . Yaiikosckuid, E. I1. Yupkosa, O. U.
Kane6cekas, Y. B. Hazaposa // IIpoGneMbl MUHEpaIoruy, nerporpaduu ¥ MeTaIOTeHHUH:
Haywy. urenus namsitu I1. H. UnpBunckoro: ¢6. Hayu. cT. — [Tepmb, 2009. —Bpim. 13.—C. 91-98.

Bacun P. A. CocrosiHue 1 IepCIIeKTHBEI HCCIIEI0BaHUS HCKycCcTBeHHOH nenieps! Cokckast 1/3
(Camapckas obnacte) / P. A. Bacun, [1. C. Kazanaes, O. f1. Uepssinosa // Tlemiepst: ¢6. Hay4.
tp.—Ilepmp, 2010. —Bpin. 33. - C. 115-118.

BuiusiHue TPeBOKHOCTH M /IeNIPECCHH HA MMMYHHBIH CTaTyC CTYIEHTOB B COCTOSIHUU
XPOHHYECKOro MHPOPMANMOHHOIO cTpecca W KOPPUTHpPYIOIIasi pPoJb
cnesneokaumaroTepanuu / XKoronesa O. A., [lopoxos E. B., Kaprioa A. B. / BecTHHK HOBBIX
meauiuHckux TexHoaorui. —2010. —T. X VIL. Ne 2. —C. 187-189.

Tacumn B. B. BugoBoe pasHooOpasue KpymHBIX MIEKOMHUTAOMKX [IpUMOphs B Mo3aHEM
rononeHe / B. B. Tacunun // JluHamuka 3KOCHCTEM B roJIolieHe: Marepuansl 2-it Poc. Hayy.
koH(®., 12-14 oxt. 2010 ./, Ypan. ortn-uue Poc. akan. Hayk, MH-T sKojoruu pacteHuil n
KHUBOTHBIX; MH-T npobiem skosorun u sBosormu uM. A. H. Cesepuosa. — ExarepunOypr;
Yensounck: Pudeit, 2010.—C. 61-64.

Tacwmna B. B. 3amemnienue eBpomeiickoro 6apcyka (Meles meles L., 1758) a3uarckum
6apcykoM (Meles leucurus Hodgson, 1847) na rpanuue EBporsr n Asum B rononene / B. B.
Tacumun, 1. O. T'umpanoB // JluHamMuKa 9KOCUCTEM B ToJIOleHe: MaTtepuaisl 2-i Poc. Hayd.
koH(®., 12-14 okt. 2010 r/ Ypan. ora-ume Poc. axan. mayk, MH-T skomorum pacteHuil n
*UBOTHBIX YpO; WH-T mpobGiem skomormu u sBomounu uMm. A. H. CeseproBa. —
ExarepunOypr; Yensounck: Pudeii, 2010.—C. 65-67.

I'maporeosiormyeckoe paiioHHpoBanne Kapcta pernoHoB Ypamaa / A. 5. Taes, 0. A.
Kunun, 1. H. Andepos, A. B. Cxanun // ITpoGiembl pernoHanbHoi sxkosorud. —2010. —Ne 2. —
C.20-29.

T'osoBaues U. B. Kapcr n nemiepst BozsbieHHocTr bumi-Yoxo / U. B. Tonosaves // FOxHO-
poc. BeCTH. reosioruu, reorpadun 1 rodansHo sHepruu. —2010. —Ne 2. — C. 87-98.

I'ynbko A. A. AHTOHOBCKHIA rUIcoBbIi pyaHuk / A. A. I'ynbko // [emepsr: ¢6. Hayd. Tp. —
Iepmp, 2010. —Bem. 33.-C. 118-121.

Hasbiako P. B. Kapctomonutopunr — ocHoBa 6e3onacHocty pa3Butus I. [I3epxuncka / P. B.
Jasbinko // KapcToBBIe Mpomeccs! : 3aKOHOMEPHOCTH Pa3BUTHS, MOHUTOPUHT, HHXKEHEPHO-
re0JIOTMYECKHE METO/IbI MCCIIeIOBAaHHIA: MaTepUalibl Hay4.-IPakT. koHd. — Kynryp, 2010. — C.
75-78.

J6ap P. C. AHTpororeHHOE BO3ACHCTBHE Ha DKOCHCTEMBI KAPCTOBBIX Iemep AOXa3uu MpH
pexpearmmonnom ocBoernu / P. C. JI6ap, 1. A. Dkba // YcroitunBoe pa3BUTHE TOPHBIX
teppuropuid. —2010.—Ne 3. —C. 75-84.

Joaotos 0. A. [emeps! roro-socrounoro cksiona ropst bem-Kor (Kpeim) / HO. A. lonoros
//Tlemepsr: c6. Hayd. Tp. — [Tepmp, 2010. — Bpm. 33. - C. 5-9.

Epodeer E. A. IllpumeHeHue BepOSATHOCTHO-CTATUCTHUECKUX METONOB Ui OLCHKH
kapcroBoii ormacHocTr / E. A. Epodees // I'maporeonorust 1 KapCTOBEICHUE: MEXKBY3. CO. HAay.
1p. —Ilepmb; OpenOypr, 2010. —Bpim. 17.—C.47-61.

Epogeen E. A. [Ipumenenne BepoITHOCTHO-CTATUCTUYECKUX METOIOB OLEHKU KapCTOBOU
ONACHOCTH B YCIIOBHAX TEXHOIGHHOTO BO3JICHCTBHUS Ha 3aKapcToBaHHbIe Teppuropun / E. A.
Epodees, B. H. Karaes // Unxeneprasi reonorus. —2010. — Ne 4. — C. 34-46.
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7Kaxosa Y. B. Munepansusie 00pa3oBaHHs KaPCTOBBIX ITOJIOCTEH KaK HHANKATOP U3MEHEHHH
knumara: [lo pesyasraram MUHEPaJIOrHUeCKUX UCcieoBaHuil nemeps! [lomnoHro (kapToBblii
MaccuB Mapryapenc Ceepnas Uramus) / Y. B. XKakosa // [lemepsr: ¢0. Hayd. Tp. — [lepmp,
2010. B b, 33. - C. 65-71.
3akupoBa @D. A. IIporHosnas omeHka OOPOHOCHOCTH COJSHBIX KyIojoB CeBepHOro
Ipukacnus Ha OCHOBE OMOTEOXMMHUUECKHX HCCIIe0BaHMH (Ha mpuMepe Kynouia backyHuak) /
@. A. 3akuposa// OredectBeHHas reosorust. —2010. —Ne 4. —C. 26-31.

3oa0tapes [I. P. Hexotopsie MeTotnuecK1e acleKThbl CTPYKTYPHO-TEKTOHMYECKOTO aHAIN3a
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