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OPAINHCKAS TIEMEPA KAK TEOTPA®UYECKUU ®EHOMEH MUPOBOI'O 3BHAUYEHU S

B craTtbe paccmarpuBarorcs Bompockl (GopmupoBaHUs KpynHeimed B mMupe OpAMHCKOW IMOABOAHOM
Temepsl B CyIb(GaTHBIX OTIOXKEHUIX. AKTUBHOE HCCIelOBaHUE Melepsl Hauagock B Hadane 1990-x rT.,
KOTZa IEPMCKHMH CIIeleojoraMu Oblila 3aKapTHPOBaHAa Cyxas 4acTb remepbl. K Hacrosiiemy BpeMeHH
JUIMHA Temepsl coctaBiser 6omee 5 kM. Kapcryrommiics MaccuB KazakoBckoii TOpsI, Te pacHoOI0KEHBI
rajepey Ielepsl, HaxoauTces Ha rpanune [Ipemypansckoro kpaeoro mporuda u Boctouno-EBpomnetickoit
miatpopMsl. Kaper B TaHHOH MECTHOCTH OTHOCHTCS K Pa3HBIM THIaM. AHalM3 I'€OJIOTHYECKHX Pa3pe3oB
CKBaXHMH M JemmdpHpoBaHKe pelbeda IMO3BOIHIN CHEIAaTh BHIBOL O HAJIMYHU TEKTOHHYECKOTO pas3iIoMa
BJIOJIb FOrO-BOCTOYHOrO CKJIOHA Ka3akoBCkol ropsl. AMILUIMTY/A BEPTUKAJIBHOIO CMEILEHHsS TOPOJ B 30HE
pasioMa cocTaBisieT okono 17-22 M. I'maponunamudeckas cienuduKa 3TOH KOHTAKTHOH 30HBI 3aKII0UAETCs
B Ipeo0JaJjaHui BOCXOAAILEH pasrpy3Kd IOA3EMHBIX BOA M HUX JBIKEHUS. B moiBOmHBIX ranepesx
OpauHcKol memniepbl 3aduKkCHpoBaHa pasrpy3ka KapCTOBBIX BOJ 4Yepe3 HIDKHHE CHU(OHHBIC KaHAJBI.
ITonzeMHbIe BOABI MEIIEPH! arPECCHBHBI IO OTHONICHHIO K CyIb(aTaM, IPUYEM BECHOH HACHIICHUE BOJBI
HJIET CHU3Y BBEPX OT JIHA K KPOBJIE I'POTa, a JIETOM Hao0opoT. BecHoil, Bo Bpems maBoka, 3aKCHpOBaHa
pasrpyska 6oee MHHEpaIH30BaHHBIX BOJ, a B MEKEHb B IeIIepe H3 CyOaKBaJbHBIX HCTOYHHKOB BBIXOIAT
BOJIbI, IIONABIINE B aPTE3MAHCKYIO CUCTEMY BO BPEMsl BECEHHET0 I1aBOJIKa, YTO MOKET CBUJIETEILCTBOBATD O
3HAYMTENBHBIX MacIITabax apTe3HaHCKOro OacceifHa M Ce30HHOW IBOIIOLMU COCTaBa €ro BOJI. BhIsSBICHHbIE
0COOCGHHOCTH IIO3BOJIIIOT OTHECTH IIellepy K pa3psfy MOJENBHBIX OOBEKTOB TEOPHH THIIOTEHHOI'O
CIIeseoreHesa.

Knouyesbie cmoBa: memepa, KapcT, THIOTEHHBIH  CIEIEOreHe3,  KapCTOBBIE — BOJBI,
reomopdororuueckuii ananus, [penypanse

O.1. Kadebskaya, N.G. Maksimovich
ORDINSKAYA CAVE AS GEOGRAPHICAL WORLD-CLASS PHENOMENA

The chapter deals with the formation of the Ordinskaya Cave in the fore-Urals region, Russia, — the
world's largest underwater cave in the sulfate deposits. Exploration of the cave began in the early 1990s,
when speleologists from Perm mapped a dry part of the cave. The first 100 meters of underwater passages
were explored by V. Komarov in March 1994. Currently, the length of the cave 7676is about 5 km. A
karstified massif of the Kazakovsky Mountain that hosts the cave is located on the junction between the fore-
Ural Trough and the East European craton. Intrastratal karst develops locally, where the sulfate rocks lie
beneath unsoluble sediments. The analysis of geological sections of boreholes and the geomorphological
analysis revealed the existence of a tectonic fault along the south-eastern slope of the Kazakovsky Mountain.
The amplitude of the vertical displacement of rocks in the fault zone is about 17-22 meters. Groundwater
flows from carbonate rocks of the Ufimsky Plateau on the east and raises to the surface across the
anhydrite/gypsum strata.

Several types of karst are distinguished in the area. Denuded karst develops in areas where the soluble
rock is exposed to the surface. Mantled Karst is in the areas where the rocks are covered by eluvial and
alluvial sediments. In Ordinskaya cave fixed that a powerful concentrated discharge of karst waters occurred
through lower conduits. The groundwaters in the cave are aggressive with respect to sulfates. During the
spring floods, discharge of more saline water is documented, whereas during low flow summer periods
subaqueous springs discharge waters with lower solute contents, which entered the artesian system during
the spring flood. This may indicate a significant reserve in the artesian basin and seasonal evolution of the
groundwater composition. The features of the cave place it into the category of model objects for the theory
of hypogene speleogenesis.

Keywords: cave, karst, hypogene speleogenesis, karst waters, geomorphological analysis, fore-Urals
region

doi 10.17072/2079-7877-2016-2-17-28

© Kapneb6ekast O.1., Makcumosuy H.I'., 2016
17



2016 Teoepapuueckuii secmuur 2(37)
Qusuueckas ceoepagusi, ranowapmosedenue u 2eomopghonozus

I'eomopdosiornyeckasi ¥ reoJornyeckasl XapakTepHCTHKAa paiioHa mnemepbl. Kapcryronmiics
MaccHB, rae Haxoxutess OpauHCKas Ielepa, pacloaokKeH Ha 3amaJHoM Kpbite Y duMcKkoro Baiga Bocrouno-
EBponeiickoii miaTdopMbl, CBOJ KOTOPOro MOrpyaercs B CeBepHOM HampasieHuu. CorylacHo
paitonupoBanuio [3] yuactok BxomuT B VIpeHCKumit paiioH HHTCHCHBHOrO Kapcra B TUIICAX M aHTHAPHTAX U
IPaHUYHUT C BOCTOKA C pailoHOM KapOoHAaTHOro kapcra Y¢umckoro miato. Kapcr B JaHHOH MeCTHOCTH
OTHOCHTCS K Pa3HBIM BHIAM. K OTKPHITOMY Ha yJacTKaX BBIXOZa MOPOJ HA MOBEPXHOCTh, HOKPHITOMY Ha
y4acTKax pa3BUTHS OJIIOBHAIBHBIX W AJUIFOBHAIBHBIX OTJIIOKCHHH W MECTaMH IIepeKpbIToMy (moj
COIMKAMCKMMHU HEKapCTYIOLIUMUCS WIH CIa00 KapCTYIOIMMHUCS OTIOKeHHsMH). [lisi pailoHa THINYHBI
MCYE3AIOIIME ¥ BHOBB TTOSIBIISIFOLIMECS U3-T10J] 3eMIIM KapcTOBbIe peku (Hampumep, pekn Typaeska, SIkoBka,
Cymurka, Kynryp). Kpome OpauHckoii (camoii G0ibLIOH 110 HPOTSHKEHHOCTH) B pailoOHE M3BECTHO elle
77 neuep.

OpIuHCKas Tiemepa HAaXOAHWTCS Ha IOro-BOCTOYHOM cKiIoHe KasakoBckoil ropel Omu3 cema Oppaa
ITepmckoro kpas. KasakoBckas ropa umMeer BbIcOTY 10 60 M M OTHOCHTCS K IIaTOOOPa3HBIM
BO3BBIIICHHOCTSM. AOCOJIOTHBIE OTMETKH penbeda maccuBa Bapsupytotest or 137,0 m (ype3 mpyza Ha
p. Kynryp) mo 196 m.

IlepBoe ymomMuHaHHE 0 Temepe B auTepaType nossmiock B 1969 r. [8]. B mayane 1990-x rr. mepMCKuMu
crenteonoramu oz pykosozacrBoM A. CamoBonbHuKOBa U M. JlaBpoBa Oblla 3akapTHpOBaHA CyXas 4acTb
nemepsl. B mapre 1994 r. B. Komapos morpysuiicst B 03epo u npouen nepssie 100 M mogBoaubix xon0s. K
HACTOSIIIEMY BPEMEHH JUTHHA TIeliepsl coctaBisier 6omee 5 kM. [IpHBX0IOBast Cyxasi 4acTh MEIepsl HMEET
npotspkenHocts 300 M, a JutHa noaBoAHbIX ranepeii — 4800 m [12].

Haupnass ¢ 1998 r. B memepe MpOBOAMINCH HAONIOACHUS 3a JBHIKCHHEM IOA3EMHBIX BOJ, HX
THAPOXMMUYECKOE ONMpPOOOBaHUE M JIHMTONOTO-MHUHEPATIOTHYeCKHe HCCIeIoBaHus. V3ydenue oOBOIHEHHOH
YaCTH TeIlepsl aBTOPBI MPOBOWIM COBMECTHO co cmeneopaiiBepamu [4]. Cbemka KapcTOBBIX (opM Ha
MOBEPXHOCTH BBITIONHSIACH TTPH TOMOLIHM dJIeKTpoHHOro Taxeomerpa Nikon DTM-352.

VY nopHoxus KazakoBckoii ropsl p. KyHryp nenaer peskwuii moBopot Ha cesep. B 1970-¢ rr. B aToM MecTe
ObUTH OpraHM30BaHbl [Ba Mpy/Aa: BepXHHUM, ApceHOBCKuil, u HKHHHA, OpauHcKuit. B paiioHe mereps
JIOJIMHA PEKU y3Kas W ITyOoKasi, CpelHsisl IUpuHa IoiauHbl coctasiser 230 M, a mupuHa npyna 180-210 m
(puc. 1). Ilocne mosopora p. KyHryp Ha ceBep HOIMHA PACIIMPSICTCS, W TEpPpachl CTAHOBSTCSA Ooiee
BBIpaKEHHBIMH B pesibede [5].

B npenenax nepsoit u Bropoii Teppac (adc. orm. or 140 1o 160 M) pacronoxeHa 3anaHas 4acTh XKUIOr0
MmaccuBa ¢. Opza. 3aech UIMEIOTCS HeOONbIIME CTApULBI U 3a00J0YECHHBIC YUaCTKH MECTHOCTU. B ceBepHoit
JacTH TOpHI K 'PAaHHUIIE BTOPOH M TpeThel Teppac MpHypodeH CyXOmol, MAYIIUHA mapamnensHo p. KyHryp.
3akaH4MBaCTCS JIOT 3aMJIMBILEHCS BIAJMHON U Jajiee HCKYCCTBEHHO 3apery/IMpoBaHHbIM 03. baHHoe, Boja B
KOTOPOM HCIIONB3YETCS MECTHBIMH JKUTEIAMU I XO3SHCTBEHHBIX HyXA. OOmas MHHepaan3anyus BOIbl B
o3epe cocrasisier 149,71 Mr/i, 4To XapaKTepHO I BOZOEMOB, HMEIOIUX aTMOc(epHoe MuTaHue. Tperbs
Teppaca XOpOIIO BEIP@KEHAa B IOro-3alajHOH M CEBEPO-BOCTOYHOH dacTsX Ka3akoBCKOi ropel M nMeer
abcomroTHble OTMETKH penbeda or 160 mo 180 m. Kapcrobie dopmbl penbeda pacnpeneneHsl 31ech
HepaBHOMepHO. OCHOBHAsl 4aCTh BOPOHOK HAXOAUTCSA BOCTOuHee OPAMHCKOMN Ielepsl, 4acTh U3 HUX Oblia
CITaHUPOBAHa KapbepaMH 10 J00bIYe CTPOUTEILHOTO KaMHSI.

YerBeprast Teppaca pacHoioxkeHa Ha orMmerkax 180-196 m. CkiIoH d4eTBepTol Teppachl NIpope3aH
HEOOJBIIMMH CYXOJOJaMH, Ha JHE M B OOpTaX KOTOPBIX MMEIOTCS BOPOHKH. MeNKHe BOPOHKH C
3a/IePHOBAHHBIMA CKIOHAMH (mpamerpoM 1-5 M u rimyOuHO# 10 3 M) HMEOT GIIoAIeo6pasHyo (GpopMmy.
Kpynuste (anamerpom 5-10 M n riay6unoit mo 10 M) xapaktepu3yroTcsi KOHycooGpasHoil (opmoil u
CKaJIbHBIMH BBIXOIAMH KOPEHHBIX ITOPOJ B OOPBHIBUCTHIX CKIOHAX. B mepHox TasHMS CHera OHM YaCTHYHO
MJTH TIOJTHOCTHIO IIOTJIOMA0T BPeMEHHBIE IOTOKH TallbIX BOJ, HOCTYIAIOIIHX C IOBEPXHOCTH TOPEL
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Puc. 1. Kapcrossie popmbr KazakoBckoii ropsr: 1 — kapcToBble BOPOHKY; 2 — Kapbepbl; 3 — KOHTYp OpAHHCKOI
nerepst

Ha moBepxHOCTH Teppackl, CeBepHEEe OCHOBHBIX raiepeil Memiepbl, PacloiaraloTCs camble KPYIHBIC
(mamerpom 10 80-94 M u riy6unoit 30 M) KapcTOBBIE BOPOHKH B mpenenax KazakoBckoii ropst. OHI 9acTo
cOmmKeHbl MEXIy co0oif, Ha JHE CyXHe U HMEIOT CIOXHYIO (GOpMy, Y HEKOTOPHIX Ha CKIOHAX HMEIOTCS
cBeXUe TpoBaibl. HamOomee kpymHbiii npoBan pasmepom 35%40 M u riuy6unoit 10 17 M (abcomorHas
oTMeTKa [oKHOro kpast 185 M) mpomsomren ocerpio 2008 r. B roxHO# creHke mpoBana Ha riayOune 10 M
BCKPBUTHCH THICHI (abc. oM. 175 M), MX BupMMas MONIHOCT — 7 M. 3a mocnenuue 15 jer 310 camblit
GorbIroil mpoBa B mpezenax MpeHckoro KapcToBoro paifona.

TI10THOCTH KapCTOBBIX HOPM HCCIELyeMOii TepPUTOpHE cocTaBisieT 42 mT/km’. B Teuenne 15 ner Gbu10
3adukcrpoBaHo 4 mposana.

TIpoBeneHne reooro-CbeMoYHbIX paboT Ha TeppuTopuu Kpas B 50-¢ rr. XX B. MO3BOJIMIIO BBIACIHUTD JIBE
30HBI PACIPOCTPAHCHHST BEPXHEICBOHCKUX OapbepHO-pH(OBBIX 00pa30BaHUil, IPUYPOUCHHBIX C 3amajga U
BOCTOKa K Y (puMckoMy Baiy. ['maporeosornyeckasi cbeMka, BbinoiaHeHHas B 1960-e Ir. moj pyKoBOACTBOM
I''K. MuxaiinoBa u b.A. BynnakoBa, mokasama, 9T0 K O3THM JK€ I10J0CaM IIPHYpPOYCHBI KPYITHBIE
TUJIPOTreONOrYeCKHIE 30HbI TTOBBIIICHHOR BOI0OOHILHOCTH (pHC. 2).

C Bocroka — 310 Kwumeprcko-Vprusckast 3oHa u ¢ 3amaga — Kymrypckas [11]. B mpenmemax 30
PasrpyXaloTcs BHICOKOCOUTHBIC HCTOUHUKY, KOTOPbIE MAPKUPYIOT AKTHBHBIC TEKTOHHYECKHE PA3JIOMBL.

Panee Obito ycramoBineHo, uTo KyHrypckas OGapsepHO-pudoBas 30Ha pa30HTa Ha KJIABUIIN
JIMAroHaJbHBIME Pa3pbIBAMH THIIA COPOCOB C aMIUIMTYOH HECKONBKO AECATKOB MeTpoB. OJIHA M3 TaKHX
CTyIeHel MpoXoauT ceBepHee Ka3akoBckoil ropsl, a Ipyras — BAOJIb FOr0-BOCTOYHOTO CKJIOHA. AMILIMTY/AAQ
BEPTUKAIBHOTO IEPEMEIICHNsI M0 Hell cocraBiser okoyo 17-22 M. Kpome memiepsl K 3TOMY pasiiomy
TATOTEIOT APCEHOBCKUI POJHUK, a TAKKe CyOaKBaIbHbIC HCTOYHUKH B pycie p. KyHryp.

Takum 00pa3oM, OpPHEHTHPOBKA IEIIEPHl ONMpENeNsercs pa3phiBOM COPOCOBON IPUPOIBI CEBEPO-
BOCTOYHOH OPHUEHTHPOBKH. AHAIN3 CETH HEOTCKTOHHYECKHX JIMHEAMEHTOB IO3BOJISET MPEAIONaraTh, 4To
JTaHHBIE PA3JIOMBI CONOMYMHEHBI KOHIIGHTPHUECKUM HapYIICHHAM CABHIOBOM MPHUPOJBI U BEICTYHAIOT K HUM
B KaUeCTBE Pa{HaIbHO-ONEePSIOIIHX.

B nemiepe npocnexuBaTCs CIEAYIOIIHE KapOOHATHBIE U CYIb(aTHbIC a4ku (CHU3Y BBEPX, PHC. 3):

1. Jlensnonemepckas mauxa (Pyir'lp) MommocTsio 20-25 M CII0KEH THIICOM M AHTHAPHTOM, IIOTHOCTBIO
00BO/IHEHA M PACIIONIOXKEHA HIDKE YPOBHSI TPYHTOBBIX BOA. AOCONIOTHAs OTMETKA MOJOLIBBI mauku — 111—
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115 m. Haubonee riybokue yactu nemepsbl (rporel KpacHosipeckoro xozxa (a6e. orm. 118 m), rpor IMoxsan
(abc. orm. 121 M) 1 1p.) HAXOAATCS B HEMIOCPEACTBEHHOM OIM30CTH K (PUIIHIIIIOBCKAM JOTIOMUTAM.

2. Hepomnuuckas mauka (P1ir’nv) MommHOCThIO 4-8 M MpEICTABIEHA MEMHTOMOP(HBIM H OOTHTOBBIM
JIOJIOMHTOM € MAJIOMOIIHBIM TipocioeM rumca. [logomsa maukn (abe. orm. 137-135 M) BekpbiBaercst Hax
I'maBHBIM 03epoM, B KOTOPOM HaXOAHUTCS BXOJA B IOJBOIHYIO 9YacTh Iemlepbl. B BepxHeil uacTu madyku
pacmonoxen JlomOMUTOBBIN X0/ B CyXOH YacTH MEIIEePHI.

3. Ilamammmumckas mauka (Piir'sh) mommoctsio 12-15 M ciokeHa MAcCHBHOM M IKeIBAKOBOH THIIC-
AQHTUJPUTOBOM U aHrHAPUTOBOII mopomamu. IlomommBa mauxku (aGcomroTHas oTMmerka 139-142 )
BCKpbIBaercs B rpore JlensHol J[Bopell u rajiepee, Beayieil k rpory MakcumoBuya. AGCONIOTHAs OTMETKa
KkpoBiH — 154 M.

4. Enxunckas nauka (P1irel) MoutHocThi0 3—4 M MpEICTaBIEHa CBETIO-CEPBIM, CEPHIM METKO3CPHHCTHIM
JIOIOMHUTOM. AGCONIOTHAsE OTMETKA KPOBIH 157 M; MOIIHOCTB Mauku 3—4 M.

5. JlemuakoBckas mauka (Pyir’dm) mompmocTsio 12-18 M BCKpBIBaeTCS y BXOAA B NEIIEPY, 4 TAKKE B
npoBanie Ha Ka3akoBCKoif rope, I7ie OHa IIPENCTaBIeHa MACCHBHBIM M JKEIBAKOBBIM THUIICOM. AGCOMIOTHAS
orMerka Kposiu 169-175 m.

6. Tiolickas mauka (Pyir’ts), oGmas MommHOCTE KOTOpoil 5-10 M, BCKPHIBACTCS IOBCEMECTHO HA
3aJlepHOBAaHHOM CKJIOHe Ka3akoBckolf TOpBI H HEOONBIINX KapbepaX. AOCOMIOTHAs OTMETKA ee KPOBIH —
179-180 m. B HmxHell yacTH madyka CIOXKEHA OCIBIM U CBETJIO-CEPHIM MEIKO3EPHHCTBIM JOJIOMUTOM,
y4acTKaMH OKPEMHEIIBIM M XapaKTepH3yeTcs MPUCYTCTBUEM MaBITOPCKUTA Ha aOCOMOTHOI oT™MeTke 175 m.
BepxHsis 4acTh NauKku IPEICTaBIeHA INILIOOBO-IEOHEBONH KapKacCHO-SIUYHON M KaBEPHO3HOH MOPOJOH
JIOJIOMHTOBOT'O M KQJIBLIUT-IOJIOMUTOBOTO COCTABOB.

IInomanHoi XapakTep PacIpPOCTPAaHEHMS] OCTATOYHBIX KapOOHATOB CBHACTEIBCTBYET O IIHPOKOM
IPOSIBICHUN THIEPTEHHOW TpaHC(OpMAl[MM U IMO3BOJISAET CYMTATH BTOPUYHBIC MOJOMHTHI HPOLYKTAMU
IUIOMAHOH KOpBl BBIBETpHBAaHHA. [ umepreHHas TpaHcopMalus [OJOMHTOB NPOSBHIACH B BHJE
BBIIIEIA4YHBAHKS H NIEPEKPUCTAILIM3A[HH JOJIOMUTA. [{e3NHTerpalus 0OCTaTOYHbIX KapOOHATOB 10 0OIIOMKOB
BaJlyHHOI, IMeOHeBOH M IPECBAHOH Pa3MEPHOCTH TOINBKO B BEPXHEH YacTH pa3pe3a TOBOPHT O TOM, UTO
IPOLECCH] (PU3MYECKOr0 BEIBETPUBAHUS PA3BHBAIKCEH 110 TIOPOZE, YK€ ITOABEPIKEHHOI paHee XUMHIECKOMY
BBIBETPHBAHHIO.

7. Jlymexckas mauka (Pyir’ln) ormeuena Tombko B ceBepHoOil wacTm Ka3aKoBCKOH TOpBI H BCKPHITA
CKBa)XHHAMU Ha aOCOMIOTHBIX OTMeTKax 184-187 m. OOmias MOLIHOCTh THIICOB JIYHEKCKOH Mauyku Ha
Kazakosckoii rope nocruraer 4—8 M. Hax OpiuHckoit nemepoit nauka pa3mbITa MOJHOCTBIO.

Takum obpazom, OpIuHCKas Ilemepa HUMeeT OOLIyI0 aMIUIUTYAy, paBHyI0 50 M, M pacHonoxkeHa B
TIOWCKOM, JI€MHJKOBCKOH, €JIKWHCKOHM, UIaJallHUHCKON, HEBOJIMHCKOM U JIeIHOMENIepCKON IMaykax
UPEHCKOH CBHTHI HMPEHCKOTro TOPH30HTA, 4To B 1,6 pasa mpesbimaer ammmryay Kynrypekoit JlemsHoit
IeIIeps! 1 BCKPIBACT OONIBIIEE KOTMYECTBO JINTONOTHYECKHX clloeB [7].

JlecoctenHple coobmecTBa B mpeznenax Kas3akoBCKOil Topbl MOXKHO OTHECTH K Hambonee IIEHHBIM
nangmadTam CpeHero Ypaia, HMEOIHM OONbIIOE HAyYHOE, SCTETHYECKOE U PEKPEallHOHHOE 3HAYCHUE.
Onu chopMHPOBATKCH OlIarofapst JUTOJIOTHYECKOMY COCTaBY KapCTYIOLIMXCS IOPOJ U B OCHOBHOM
pacrnonoxeHbl Ha OOpPBIBHCTBIX CKIOHaX mpaBoro Oepera p. Kynryp. M3 peakux pacTeHuil 3aech
BCTPEYAIOTCS IPOCTPEN OKEATCIOMN, KOBBUIb IIEPUCTBIH, BAaCHIEK CHOMPCKHH M MOpPAOBHHK
o0ObIKHOBeHHBIH. B OpamHckoii memepe oburaer kpaHroHuke XmeOunkoBa [12]. Ha cerommsmmmit meHsb
OpauHCKas Tielepa sBJeTCs TeoNOrHIeCKIM ITaMATHHKOM IIPUPOJBI perHoHanbHoro 3HadeHus. B 2009 r.
OXpaHseMyI0 IIPUPOIHYIO TEPPUTOPHIO, BEIAEICHHYIO Ha Ka3akoBCKoil rope, ObLIO MPEATOKEHO BBIACIHTD
KaK 3TaJIOHHBIH yJaCTOK IIIaHUPYEMOTro KIacTepHOro npupoaHoro napka Ilepmckoro neprona.

Mopdoaoruyeckasi XapaKTepHCTHKA MellePHBIX rajepeii. Bxox 8 OpauHCKyIo Ielepy pacrioloKeH
Ha IOKHOM KpyToM ckioHe KasakoBckoil ropel (Beicotoir 40 M) Ha aGcomoTHOW ormerke 163 M. O
BCKPBUICS B pe3yJIbTaTe IIpoBajia JHaMeTpoM 35 M.

B 3uMHuiT IepHOJ CyXas YacTh MELIepbl OXJIAXKIACTCS, U 00Pa3yIOTCs JICSHbIC CTaJarMUTHI, CTATaKTHTHI
U CyOIMManroHHbIe KpHCTAILTHI (pHc. 4).
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Puc. 2. CTpyKTypHO-TEKTOHHYECKas cXeMa Mexaypeubst ChuiBbI 1 MpeHn:
1 — JMHeaMEHTbl HEOTEKTOHMYECKOTO 3aJIOXKCHMs, CBA3BIBAEMBIC C MpPOSABJICHMEM DOTALMOHHBIX cwi; 2, 3 —
MONOXKUTENbHBIE CTPYKTYpPhl M JIMHEHHBIC 30HBI TpeumHoBatocTn (Muxaitnos, Bymmakos, 1969); 4 — rpannma
Bocrouno-Esponeiickoii miatdopmsr u Ipeaypansekoro kpaeoro nporuba; 5 — paiion uccaeaoBasus
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Puc. 3. I'eonoruyeckuii paspe3 yepe3 OpAUHCKYIO NEIIEPY:
l, 2 - YETBEPTUYHBIC AJUIIOBUAIIBHBIE U HEOTCH-YETBEPTUYHBIC DIIFOBUAJIBHBIC OTIIOXKEHHUS, 3 - Kap6OHaTHBIC TaYKu
HPEHCKOI CBHUTBI (TIONCKas, €NKMHCKAas M HEBOJHMHCKasi); 4 — cyab(aTHble Na4yKM MPEHCKOH CBUTHI (JIyHEXCKas,
JICMHJIKOBCKasl, AJAIHIMHCKAs U JICASHOMNECIIEePCKas); 5 — N3BECTHAKM M AO0JOMUTHI (DUIIMIIOBCKOTO FOPH30HTa, 6 —
M3BECTHSAKN apTHHCKOTO F'OPU30HTA; 7 — MECTa Pa3rpy3KH HAIIOPHBIX CY/Ib()aTHO-THAPOKapPOOHATHO-KAIbIUEBBIX BO; 8
— OpauHcKast Tiermepa; 9 — pa3ioM U HalpaBJIeHHE OTHOCHTENBHOTO TIepeMEIIeH s OT0KOB

Mopdorenernieckie SJIEMEHTHl OMIMKHHUX K JOMMHE ramepeil memeps! (puc. 5) moATBepXkmaroT
MPUHAUIEKHOCTh K PasHBIM TI'MAPOJAMHAMMYECKMM 30HaM. AHAJIM3 XapakTepa paclpoCTpaHEHUsS
KapCTONPOSBIIEHUH BOJOPA3AENbHOr0 yUacTKa IoKa3all, 4YTo Ha BCEX JTanax pa3BUTUs KapCTOBOIO Mpoliecca
CyIIeCTBOBAJIa MOIIHAs KOHICHTPHPOBAHHAsI Pa3rpy3ka KapCTOBBIX BOJ Uepe3 HIDKHUE CU(OHHBIC KaHABL.
I'unco-aHruApuTOBast TOMIA PACTBOPSIACH HE TOIBKO CBEPXY M COOKY, HO M CHHM3Y, B PE3yJIbTaTe YEro
o0pa3oBaiach IyCTOTHOCTh B CEBEPO-BOCTOYHOI yacTu KazakoBckoil ropbl. ITo o0umeMy pacronoxeHuro
JIOrOB M OOJIBIINX KapCTOBBIX BOPOHOK (10 100 M) MOXKHO IIPEAIIONOKHUTD, YTO B HPOLECCE BHINICTAUNBAHIS
U JaibHEHIero oopymenus 60mbIIas 4acTh MOA3EMHBIX ranepeit OpIMHCKON Melepsl y)Xe pa3pylieHa.
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Cyxoii 3a1n

OcHosHoi

Bonbuoii

Puc. 5. [Tnan Opausckoit nreteps! (mo nanasM J1.B. Ocumosa, M.A. JlaBposa, 2010 1.):
1 — Bo3aymIHBIC My3BIPU B HOABOJHON YaCTH MELIEPHI; 2 — CyXask 4acTh MELIEPHI C 03epaMu

AHau3 BHACOMATEPUAIOB IOABOJHON ChEMKH, BBIIOIHCHHOH A. OuinMOHOBBIM U A. ['opOyHOBBIM,
MO3BOMIJI BBISIBUTH Ha JHE IELIEPbI CEPUH YIIyOJeHHH OKPYIJIoro cedeHus riyomHoi no 1 m (puc. 6),
KOTOPBIE COMOCTABISIIOTCS C BOCXOIANIMME CyOaKBAIBHBIMU UCTOYHHKaMU ((puaepamu o TepMUHOIOrUH A.
Knumuyxa).

Puc. 6. CybakBansHble ncrounukn ($pnaepsr) B OpAUHCKOI melepe, KOHTPOIHPYIOIIE Pasrpy3Ky
rUApoKapOOHaTHO-KabLMeBbIX Box (oo A. TopOyHoBa)
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Tlo cnoBam fmaiiBepoB, pa3Mepsl ITHX YrIIyOJdeHHH B TeueHHe 3—4 JIeT CYNIECTBEHHO YBEIUUYMIIKNCH, a BO
BpeMsl MaBOJIKA M3 HHUX BBIXOMAT MyJbcHpyomue crpyd (B rporax bompmoit 3am, [MoxBan, B OcHOBHOI
ranepee, Kanbone, KpacHosipckom 1 YessONHCKOM X0/1ax).

B xole mNpoBENEHHBIX HWCCICIOBAaHMI ObLIM 3a)MKCHPOBAHBI pPa3sHbIC HAMPABICHUS IBWKCHUS
MOJ3EMHBIX BOJ. BeprukanbHOe JBHkKeHHE BOJ ObUo oTMedeHO A.A. [opOyHOBBIM BO BpeMsi BECEHHEro
naoaka 2009 r. Boxa co B3BEChIO M3 TIIMHHCTHIX YacTHUIl ABHIAlach U3 HW)KHEH TOPU3OHTAIBHOU raneper
xoza [MosBai Mo moyTH BepTUKAJIbHOMY KaHally Xozia KaHbOH B BBILISNEKAIIYIO TOPU3OHTAIBHYIO rajepeto
OCHOBHOro0 X071a.

Bocxopsiee ABMKEHHE BOJ MOATBEPKIACTCS U BHYTPEHHEH MOpQOIOrHel memepsl: Ha HepeceuyeHnn
raneper Kanbon u OCHOBHOM Tajneped Ha CBOJEC MMEETCs TaK Has3biBaeMblil Boibwioi myssips (KyIou)
maMeTpoM okomo 12 M. Heckonabko MEHBIIMX [0 JUaMETpy KYIOJIOB IPOCICKHBAIOTCS HA IOTOJIKE
OCHOBHOTO X0J1a U B CTOpOHy Bobiroro 3aina (puc. 7).

Puc. 7. Dnnunconnnsie Kynona B xone Kanbon u cdepuueckue kynona Ha noronke OCHOBHOro Xozia
(doro A. TopGyHoBa).

Jlpyroe HampapieHHE IBIDKGHUS BOAbI ObUIO OTMeueHO B MockoBckoM u CBepIIOBCKOM XOHax,
MPOHCXOXKIEHHE KOTOPHIX CBSA3aHO C PA3BUTHEM TPEIIMH MPHOOPTOBOTO OTIOpA, TZAE OHM COTJIACYIOTCS C
HampaBleHHeM TedeHHs p. KyHryp. Bbicokas TpemmMHOBAaTOCTh KapcTOBOTO MacCHBa CIHOCOOCTBYET
IIPOHUKHOBEHHIO MyTHBIX BOJ BO BpeMs IIaBOJKA U3 PEYHOI CHCTEMBI B NAJIBHIOIO 4acTh ranepeit. Jlo cyxoi
YaCTH IeIIephl MaBOJKOBBIC BOIBI JOXOIAT MpUMEpHO 3a 5—7 nHeil. B KpacHospckuii n YensOuHCKHi X0b
MyTHas Boja He momajaer. Jlake BO BpeMs MEKEHH, KOIZa B3BeCh CO [HA IIClIEphl NOJHUMACTCS B
MOCKOBCKOM XOJi€, Jajblile OHA ABHTACTCS K CYXOH 4YacTH, YTO yKa3bIBaeT HA JBIIKCHHE BOABI B CEBEPO-
BOCTOYHOM HAIIPaBJICHHH.

Ilnockue MOTONKU OCHOBHBIX IICLIEPHBIX XOXOB COPMHUPOBAINCH B YPOBHSIX CTOSIHHS BOIBI H 33 CUET
ocefaHus ONOKOB-LIETMKOB B 30HAX TPaBUTAl[MOHHOrO OTPhIBA HA KOHTAKTe HEBOJIMHCKOH H
JIC/ITHOMCIEPCKON MaveK.

HugenupoBanue ypoBHEH CTOSHHUS BOABI B 03epax meuiepsl U npyay Ha p. Kynryp, nposeanernoe M.C.
IIaTyHMHBEIM BO BpeMsl JIeTHEH MEXEHH, IIO3BOJMIIO YCTaHOBHTH, 4YTO 3€pKajio IICHMIEPHBIX 03ep
pacronaraercs Ha 27 CM BbIIIE YPOBHS Ipyaa. Takoe pacIonoeHHe 03ep HOATBEepKAAaeT TO, YTO BOJA,
BBIXOIAIIAas M3 (HAEPOB, SABISIETCS HAMOpHOH. Pasrpyska MON3eMHBIX TOPU3OHTOB H IOATOK H3
HIDKEIEXKAIUX HOPOJ Takke YKa3bIBalOT Ha HALIOPHBIA XapaKTep BOXOIPOSBICHUH B CKBaXKUHAX B IOXKHOM
yactu Ka3akoBCKO# ropbl ¥ HEM3MEHHBIN YPOBEHb BOJIBI B 03€pax Melepbl BO BpeMs crycka npyaa B 2005 r.

T'uapoxumMuyeckasi XapaKTepUCTHKA MenepHbIX BoA. B 1996 r. ObU10 yCTaHOBIIEHO, YTO MOJ3EMHBIC
BOJIBI B OTOM DailOHE OTHOCATCS K CyIb(haTHO-THIPOKAPOOHATHO-KAIbIUEBON IMAPOXUMUYECKON dalruu 1
HAMEIOT JIOCTaTOYHO BBICOKYIO MuHepanmsamuio (o 2400 wMr/m), THOMYHYIO Misi PaiiOHOB pa3BHTHS
cyabdartHoro kapera [3]. Bommonnenusiit A.A. T'opOyHoBsiM, [[.A. MuxaneBsiv 1 A.B. Llykuabim oT6Gop
mpo6 B OCHOBHBIX TajepesX MOJABOJAHONH YAaCTH Memepsl M CyO0aKBalbHBIX BBIXOAaX ApPCEHOBCKOTO
HCTOYHMKA MO3BOJHJI OXapaKTepPU30BaTh COCTAaB BOIBI HA Pa3HBIX YPOBHSX MEIIEPH BO BpeMs IIaBOAKA H
JIETHEH MEXEHU.

HaubGonee BbIcOKOE conepikanne ruapokapboHatoB (mo 317 mr/m) ObUTO 3aUKCHPOBAHO B BOAAX
Cy0aKBalbHBIX BBIXONOB B ApCEHOBCKOM HCTOYHHKe M B bonbmom 3ame memepsl. B mpobax u3
Yensbunckoro, Kpachospckoro, MockoBckoro xo08, OcHOBHO# ranepen u Iloasana ux KOJIM4ECTBO TaKOE
ke wm HemHoro Hmke (mo 280 wr/m). Hanmmenbliee copmepxanune ruapokapoonatoB (195 mr/i)
3a(pUKCHPOBAHO B MpoGe BOJBI, 0TOOpaHHOil U3 p. KyHryp Bbllle memiepsl o TedeHuio. B oranune ot Box
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paiiona OpAMHCKOH Iewiepsl  COfEep)KaHUE THAPOKapOOHATOB B Bojax KyHrypckoit —memiepsl,
JIOKAJIM30BAaHHOM CPe CyTb(aTOB JIESHOMEIEPCKOi MaukH, He npesbimaer 190 mr/m [7].

OO0orameHHoCTb THAPOKApOOHATOM CBUAETEIBCTBYET O IOCTYIUIGHMH BOA U3 IOJCTHJIAIOUINX
U3BECTHSKOB H TOJOMHUTOB (DHIIHIIIIOBCKOrO M apTHHCKOTO TOPU30HTOB. BBICOKas MUHepamH3aIus MOXKET
SIBJIITBCSL PE3YNBTaTOM CMEIICHUs BOX (IIMINIOBCKOrO TOPU30HTA C MHHEPAIM30BAaHHBIMU BOJIAaMHU
HPEHCKOTI0 TOPH30HTA.

JInsi OLEHKH pPacTBOPSIONIEH CIOCOOHOCTH BOIBI ObLIa HCHONB30BaHA Meroxnka CkuiMeHa — Mak
Jonansaa — Ctudda, a¢dexruBHOCTs KOTOPOIT Moka3anu uccnenosanus komnanuu bamHUTTWuedTs [19].
B ocHOBe METONMKH JIeKaT OIpe/ielieHHe PABHOBECHON KOHIEHTPALMHU CyIb(haTa KaJIbIUs U ee CpaBHEHHE C
(axTHyeckoil koHIeHTpanueld B Bozxe. ComocTaBieHHe COCTaBa BOABI B BoIbIOM 3ale B MaBOJAKOBBIH U
MEKCHHBIN TICPUOABI HA PA3HBIX BBICOTAX HE IMOKA3aJI0 CYIICCTBCHHBIX pa3nw-mﬁ B Oﬁmeﬁ MHUHCpAIU3ALA.
OJHAKO 10 MPONEHTY HACHIIIEHHS COMAMHU CyIb(aTa KaabLUs BHAHO, YTO BECHOH HACHIIIEHHE BOABI UIET
CHHU3Y BBEPX OT 30HBI Pa3rpy3Ku K KPOBIIE, a JIETOM — HA000pPOT.

TTon3eMmbIe BOBI HEIIEPHI arPECCHBHEI TT0 OTHOIIECHHUIO K CyTb(aTaM, IPHIEM BECHOH HACHIIIEHHE BOIBI
HJeT CHU3Yy BBEPX OT CyOAaKBaJbHBIX HCTOYHHKOB K KPOBIIE IDOTa, a JETOM — Hao0OpOT, YTO MOXKET
CBHJICTELCTBOBATH O 3HAYUTENBHBIX MAacIITabax apTe3HaHCKOro OacceiiHa M Ce30HHOH BOIIOIMH COCTaBa
€ro BOJI.

Ipeanonaraercs, 4To B MaBOAOK aTMOC(EPHbIE BOIbI «IPOJABINBAIOT» TOIBKO €0 BEPXHIOK YACTb,
obecrieunBast pasrpysky B Mellepe MUHEPATM30BaHHBIX BOJ, @ B MEXKCHb B MEIIEPE Pa3rpyKaroTcs BOJBI,
IOMABIIKE B apTE3UAHCKYIO CUCTEMY BO BPEMsI BECEHHET0 MaBOJKA.

CrnejeoreneTnyeckasi Mojeib (pOpMUPOBaHUS Newepbl. [Ipy NPoOBEIEHUHU I'e0I0r0-ChbEMOYHBIX PAOOT
B 1986 r. mox pykoBoactBom H.A. JlapoBckuX OBLIO yCTaHOBJIEHO, YTO KapOOHATHBIE MAaYKW HPEHCKOrO
Apyca OTJIMYAIOTCS PErMOHAIBHON T'€OXMMUYECKOIl 3apakeHHOCTbIo (ropom. Llenoueynoe pacrnonoxeHue
(IIFOOpHTOBBIX MpOSBICHUH BRoms KyHTYpcKoid pasnmoMHONH 30HBI MOXET TOBOPUTH O BO3MOXKHOM
nocrymieHun ¢ropa B OacceiiH m3 Kpucrammdeckoro ¢ynmamenra. Omuu asropst [1] cumtamnm ero
CHHTCHETHYHO-0CaJ04HbIM, a Jpyrue [15] cBssbBamm ¢ MHQHIBTPAMOHHO-METACOMATHYCCKHM
THIIEPreHHbIM  IIepepaclpeeieHieM, HPOBOIUPYEMBIM HEOTeH-UYeTBEPTHYHON aKTUBM3alUed Ypana.
Hexoropsie wuccnemoBatenu [14] npenmomaramu it (urooputa THAPOTEPMAIBHO-METACOMATHYECKOE
MPOUCXOXKCHHE JNOO CBsA3BIBANIM OOpa3oBaHHE (TOPUCTOH MHHEpATH3AMNA C ME30KaiHO30HUCKO#
aktuBu3auuell gokemOpuiickux pu¢proB Bocrouno-Espomneiickoit miatdopmsr [2]. Oxnnako cesepo-
BOCTOYHOE MPOCTHPAHKE (IIFOOPUTOBBIX TEJI COITIACHOE ¢ HEOTEKTOHMYECKUMHU HapYIICHUSIMH yKa3bIBaeT Ha
MOJIOZION BO3pacT opyaeHeHHs. M3ydeHue reoXxmMmudeckux ocobenHocreil durroopura [18] mokasano ero
OTHOCHUTEIBHYIO O60FaLL[CHHOCTl) TSKCJIIBIMHU PEAKO3EMEIIBHBIMA DJICMCHTaMH, 4TOo MOXET
CBH/ICTE/ILCTBOBATH O CBSA3M C BOJAAMH, HHOUIBTPYIOMIMUMHKCS Yepe3 KOpbl BeIBeTprBaHus [17].

AHaim3 reojorudeckoro paspesa [16] mo3BoisieT IPeHOTIOKHUTE CIELYIONIYI0 MOAEIb (hOPMUPOBAHNUS
OpanHCKOM Temiepsl U (III0OPUTOBONH MUHEPATH3ALHH.

Ha nepBom dTare moa3eMHbIEe BOABI pa3rpykaluCh 110 JHHEHHON 30HE HAapyIICHUsS CEeBEePO-BOCTOYHOM
OPUEHTUPOBKH. B 3TOT nepros Bozibl HAIIOPHOTO XapPAKTEPa, BHIXOAAILNE U3 HIDKENEKAUX (PUIUIIIOBCKOrO
W apTUHCKOTO TOpHU30HTOB, copmupoBanu rpor KauboH, OcHoBHylo, KpacHospckylo n YensOuHckyro
ranepen. CoxpaHuBIIHECS MOP(OIOTHIECKHE HIEMEHTHI BBHIBOT B Pa3psii MOACIBHBIX 00BEKTOB TEOPUH
THIIOrEHHOTrO CIIeeoreHesa, passusaemoii A.b. Kimmuaykowm [6; 21].

ITo3aHee 3a cyeT HEOTEKTOHHMYECKHX IBIDKEHHH H PACKPBITHS TPEIIHH GOPTOBOrO OTIOpa BIONH P.
KyHryp, a Tarke 3a cuer mpoleccoB ruapatauuu Obutn chopmupoBaHbl MockoBckast u CBepaizoBckas
rajuepen.

IOro-BocTouHsIil 610K CO BpeMeHeM HOIHHMAaICs, a HonuHa p. KyHryp cMmelranack K ceBepO-BOCTOKY.
IMogbeM I0XKHOTrO J1€BOOEPEKHOrO OJIOKA OTHOCHTEIBHO HBIHEIIHETO MONOKEHUs Ka3akoBCKOW Tropsl
00yCIIOBUII OIyCKaHHE B €ro KPaeBOil YacTH YPOBHS TDYHTOBBIX BOJ M HHTEHCHBHOE BBIIICNAYNBAHUC
cynbaTHO-KapOOHaTHBIX 1opoA. OboramenHble GTOpoM Bobl ApeHuposaiu B Kazakosckuil 010k, rae Ha
KapOOHATHOM Oapbepe TIOMCKOW, ENTKMHCKOW M HEBOJMHCKOW MaveK OCaKAalid ero B Bujae (IIIOOpUTA.
IIpucyTcTBHE B HM3yYCHHBIX KapOOHATHBIX IMOpPOAaX ()parMEHTOB XUTHHOBOIO MAHIUPS COBPEMEHHBIX
HACEKOMBIX MO3BOJISIET TOBOPUTH O TOM, YTO 3TOT MPOLIECC MPOAOIDKACTCS U B HACTOAILIEE BPEMSI.

BrIBOaBI
KazakoBckast ropa M pacrmoloxeHHas B ee Hempax OpiuHCKas memepa IPeACTaBISIOT co0oit
YHHKaIBHBI Teorpadudyeckuil 0ObeKT, HMEIOIHI OOoNlblIoe HaydHOe, 3CTETHYECKOe M PEeKpeallioHHOE
3HaueHue. Ha ceropnsimnumit 1eHb OpHCKas newiepa sBiseTcss cCaMoi NPOTSHKEHHOH MOABOAHOM Melepoi
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Mupa B Cynb(aTHbIX oTiIOKeHHsX. [0 qaHHbIM cheMku [12] mmuHa memepst cocrasiser 6omee 5100 M, u3
Hux mnoxsoxHas dacth — 4800 M. IlogBomHas dYacTh memiepsl SBIACTCS JUIMHHEHIINM cH(OHOM,
3aMKCUpOBaHHBIM B Tremiepax Poccuu. Bbicokas npo3padHOCTb BOAbI, OonblMe 00BEMBI I'POTOB,
OTHOCHTENBHAS JOCTYITHOCTH IIOABOMHON 9YAacTH M 00OPYIOBaHHEIA BXOX B IEHIEpy NPUBIEKAIOT CIOAa
cIieneoaiiBepoB co BCEro MUpa.

TexTonmdeckas pa3apoONEHHOCTs MacCHBa, OOYCIOBICHHAS HAIMYMEM JHATOHAIBHOH CHCTEMBI
Pa3IoOMOB U COINPSDKEHHOH cO cOpOCaMU CEeBEpO-BOCTOYHOTO IIPOCTHPAHHMS, OIpPEIeNHIa KOH(HIYpaluio
nemeps! 1 MOP(OIOrUIo ee OCHOBHBIX ranepeil. Ilelnepa, TpagHLMOHHO paccMaTpHBaeMasi KaK pe3yabTaT
HHUCXOZAIICH HHOUIBTPAIUH, CBS3aHA C TJIYOHMHHBIM ITOATOKOM TEKTOHHYECKHM BCKPBITOTO HAIOPHOTO
ropusoHTa. BpolisBienHsle B OpIMHCKOH Ieliepe BOCXOIAIIME MCTOYHHKH, XapaKTepU3YIOIIUecs
OTHOCHUTEIIBHO BBICOKMM COACPKAHUEM FI/I}IpOKap6OHaTOB, TTO3BOJIAIOT MPEAIOIO0XKUTH, YTO HAITOPHBIC BOBI
MOCTYHAIOT M3 H3BECTHAKOB M JOIOMHTOB (HJIMIIIOBCKOrO TOpH30HTA. IIMTaHHe JTOro BOJXOHOCHOTO
TOpPU30HTA OCYIIeCTBIsIeTCss Ha YduMckoM mato. HeorekroHudeckas aKTHBH3ALMs, BbI3BABILIAS
BEpTHKATbHOE IIepEMelIeHne OIOoKoB, 00ycIOBHIAa IpEHAK OTHUX HANOPHBIX BOX M JajibHeHIIee
¢opmuposanue nemepst. [1o kraccupukannn A.b. Kimmdyka Takue reiiepsl OTHOCSTCS K THIIOreHHBIM [6].

@moopuTOBas MHHEPATH3aIMs, YCTAHOBICHHAS B IIEPMCKHX OTJIOXKCHHAX KapCTOBOTO MAacCHBa
Ka3akoBcKoii ropsl, BEIBOAUT HEIEpPY B pa3psil YHHKAIbHBIX MHHEPAIOTHIEeCKUX 00BEKTOB.

Jlecocrennble coobmectBa B mpejenax Ka3akoBCKOM TIOpbl, COXPAHUBLIMECS CO BPEMEHU
MEKIICTHUKOBBS, MOKHO OTHECTH K Hambonee neHHbM janmmadram Cpemmero Vpama [10]. M3 peakux
pacTeHuii 3/1eCh BCTPEUAIOTCs IPOCTPEIT JKENTEIOMUH, KOBBUIb EPHCTHIH, BACHIEK CHOUPCKHI U MOPJOBHUK
OObIKHOBEHHBIH. B  OpauHCckol mnemepe OOMTAaeT pPavyoK KPAaHTOHMKC XJICOHMKOBA, €AMHCTBEHHBIN
TpornobuoHT newep [Tepmckoro kpast, 3aHeceHHsIi B KpacHyo kuury [12].
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