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I Huemumym zeonozuweckux nayx HAH Yrpaunvl, Kues,

2 Mockoeckuil zocydapcmeennbvlii ynueepcumem, Poccus,

3 Yrpaunckuii unemumym ceiicmonozuu u kapcmonozuu Taspuueckozo
yHusepcumema, Cumgepononv

4 Odeccruil HayuOHANbHBLIL YHUEEpCUMEN.

MOAEJUPOBAHUE PECYPCOB IIOA3EMHBIX BO/
FOT'0-3ATIATHON YACTH I'OPHOI'O KPBIMA

Paspabomana cxemamu3ayus zu0pozeosoZuiecKux YcJloeuil 1zo0-3anao-
noti wacmu I'oprnozo Kpvima. Boinoanern mo0eibHblili AHAAUS OCHOBHbBLX HANPAS-
JeHUll 08uiceHus nod3emHbLx 800 U3 obiacmeil nuMarus ( KapCcmosuLx MACCUB08)
Al 8 npedzopHbvle PAllOHbL U 30HbL CYOMAPUHHOU pa3szpysku. Pesyavmamom
pabomul s8asemcs nped8apumenvHas 2udpozeosozuieckas modesb KaKk 0CHO8a4
ons danvHelluleil ee paspabomKu ¢ yeablo c030aHUS NOCMOSHHOOellcmayuell
mamemamuieckoil mooenu.

BBenenue. VccienoBanme hopMUPOBaHUS PECYPCOB IMOA3eMHBIX BOX ['op-
Horo KpriMa HeoOXOAMMO KaK [Jis BRISCHEHUS IIEPCIeKTUB YJIYUIIIeHUS BOIO-
cHaOKeHUA PEeTMoHa, TaK U C TOUKU 3PEeHUs Pa3BUTUA PEeKPearnoHHol nHdpa-
CTPYKTYPHI B IIPEATOPHBIX palioHaX M TPUOPEKHOU 30HE, IMOCKOJBKY IIOTOK M
pasrpyska Mmoa3eMHbBIX BOJ CBA3AHEI C NHIKEHEPHO-Ie0JJOTMUYeCKIMI OTIACHOCTS-
MU U PUCKAMU TEPPUTOPHUN.

ITomsemHBIE BOABI KAPCTOBOTO (POPMUPOBAHUA TOPHBIX MACCUBOB IOT0-3a-
naguoro KpbiMa ABIAIOTCS KOMIIOHEHTOI TeoJIOTMYecKoll cpeabl, BeCbMa ys3-
BUMOH K BJIMSTHUIO COBPEMEHHBIX TEXHOT€HHBIX (DAKTOPOB, KOTOPBLIE HAPYIIAIOT
IIPUPOTHBIE TUAPOTEOJOTUUECKIIE U T'e09KOJOTHUUECKIIEe YCI0BUA Teppurtopuu. K
9TUM (PaxKTopaM CJIeAyeT OTHECTH: 3arpsa3HeHmne aTMoc(depnl, IMPUBOAAINEe K
XUMUUYECKH arpPecCHMBHBIM OCAIKaM, He0OOCHOBAHHBIE BOJOOTOOPHI, MAacCIITAO-
HOEe CTPOUTEJBCTBO C TePPACHUPOBAHMEM CKJIOHOB, VHUUYTOKEHUE JIeCOB B pe-
3yJbTaTe BBIPYOOK M II0KAPOB, OTOOP I'pyHTOB (IleCKa, TaJbKH) B IIpemesiax
OeperoBOii 30HBI U IP.

Bce aT0 MOKeT mpuBeCcTU K CPAaBHUTENHHO OBLICTPOMY YXYAIIIEHUIO Te09KO0-
JIOTUYECKO# 00CTaHOBKM DPETruMOHa U YCJOBUI (POPMUPOBAHUA MOAIEMHBIX BOJ
KaK C TOYKM 3PEeHMS WX PECcypcoB, TaK U KauvecTBa, €CJU CBOEBPEMEHHO He
MIPUHUMATh MEPhI K UX MU3YUYEHUIO, OXPaHe U PallMOHAJIbHOMY HCIOJIb30BaHUIO.

Hacrosmias paboTa BbITTOJHEHA B pPe3yJbTaTe aHAIN3a YTOUHEHHBIX I'€0-
JIOTUYECKUX, CTPYKTYPHO-TeOMOP(MOJOTHUECKUX, TUAPOTeOJTOTUUYECKUX DJIEKT-
POHHBIX Kaprorpaduueckux ocHoB Teppuropuu IO:xuHOro, IOro-3amagaoro Ge-
pera I'opuoro KpbiMa 1 mpujieraiolinx rOPHBIX MacCCHUBOB.

ITesnnio paboThl ABJAsSETCA CO3TaHIME MPEeABAPUTEIBLHON THMIPOTE0JIOTHIUEC-
KOM MOJesin IOA3eMHBIX BOJ Ioro-samaguoi yactu I'opumoro Kpnima, xKoTopas
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MOXKeT OBITH MCIOJIb30BaHA IJIs aHAJIM3a COCTOSHUSA WUX €CTECTBEHHBLIX Pecyp-
COB, 3aIUIITEHHOCTH, a TAK}Ke OIIeHKU ITPOTHO3HBIX dKCILIYaTAIlMOHHBIX PeCcyp-
COB JJId ITeJiell BOLOCHAOMKeH M.

1. Teosoro-rugporeoIornuyecKue yCJIOBUA IOT0-3aIlagHoil yactu ['opHOTO
Kpsivma. Tepputopueit nccienoBaHUi HACTOAIEH PabOTHI ABJIAETCS IOTO-3aIIa-
Had yacTh KphIMCKUX Top oT I'. BajakiiaBa 1o r. AJyIiTa 1 UX CeBepPHBIX CKJIO-
HOB 10 n. KyiionimeBo (Baxuucapaiickuii p-H), a TaKk:Ke IIpUJIEramwInasa K Hel ¢
fora Tepputopus HO:xuoro 6epera Kpbima. OOIas miaomanb MCCIeTyeMOR Tep-
putopuu cocrasisger 1500 km2.

I'eonozuueckue ycnosus

TexToHnueckas cxema cuHKJInHOpuUs IOro-samagaoro Kpeima ¢ ero mau-
6osree mporayToii yacThio (a) u CyxopeueHCKOM aHTUKJINHAIBIO (0) mo I'.A. JInI-
vyaruny [4] mokasana Ha
puc. 1.

CeBacrononb

Puc. 1. TekToHnueckasi cxema uc-
caeayeMoii TeppUTOPUH N0
YepHoe mope I A. JIbruaruny [4]

OCHOBHO# CTPYKTYPHO-T€OJOTUYECKOI OCOOEHHOCTHIO palioHA SABJIAETCS
HaJW4Yme ABYX CTPYKTYPHBIX 3Ta’Kel: TOBEPXHEIOPCKOTO U BEPXHEIOPCKOTO
(puc. 2).

Hunumengh  Solyeon-sdng Vrmapde s
Fa e

G
Eir =y [ By (R

. =3 B¢
C=ir = v
Puc. 2. Ilponosabublii crpaTurpado-panuaibHblii pa3pe3 BepxHeropcekux oiokenunii lopuoro Kpsiva no [4]
YenoBHbIe 0003HaYeHUs: | — Mepresu; 2 — TOHKOCIOUCTBIC TIIMHUCTHIC U3BECTHSIKK; 3 — CJIOMCTBIC U3BECTHIKH;
4 — OpeKYMEBUIHBIC M3BECTHSAKH, 5 — pu(OTrCHHbIC U3BECTHIKU; 6 — (mumr; 7 — MIHHBI, 8 — MECUYaHUKH;
9 — xoumomeparsl; 10 — 3¢ dy3ussr (a), uaTpy3un (6); 11 — rpanuna coracHoro 3ajneranus; 12 — rpanuna

HECOMIaCHOro 3ajeranus; 13 — rpaHumna nyOoKoro pa3MbiBa

KomIitekcHas KapTa-cxema reoJIOrMYecKoro CTPOeHMs, COCTAaBJIEHHAS 110
[13,21,22] mpencraBiena HaA puc. 3.
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Huxuanii (1oBepXHEIOPCKUIT) ATAK IIPEICTABIIAET COO0U CIOKHYIO CKJIAI-
4aT0-0JI0KOBYIO CCTEMY CTPYKTYP, CAOKEHHBIX IIeCUAHO-TJINHUCTEIM KOMILIEK-
COM cpefHeli I0pbI U TaBPUUECKON Cepuiu, KOTOPhbIe 00pa3yoT IOKOJb [JIaBHOI
rpanbl KpbIMCKUX TOp, B THAPOTEOJIOTHUECKOM AacCHeKTe — IIOKOJBHBIA BOIO-
ymop. O0HakarTCsa IOPOAbl TABPUUECKOI Ceprl B IMpeaeiax CKJIOHOB IIABHOI
rpanbl Kak ceBepHBIX (KaumHCKOE aHTUKJINHAJIBLHOE TMTOTHATHE), TaK U IOKHBIX
(ro:xHOOEpEsKkHOE mogHATHe). [Iopoabl cepun IpeacTaBaeHbl ApPTUIINTAMU, aJIeB-
poJIMTAMU U IIeCUaHUKAMU acOugHOUN (opmarinu. TOHKOe pUTMHUYHOE IIepecJia-
MBaHNE YKAa3aHHBIX IIOPOJ ABJIAETCA HpI/IT{PIHOfI TOro, 4TO X O6quHO OTHOCAT K
¢aurry. MOIITHOCTE OTJIOKEHUI TaBPUUECKOI cepul OIeHUBAaeTCA KaK IIPEBbI-
matorriaa 2300 m (o cKBaskWHe, ITPOOYPEeHHOM B paiioHe c. YieabHoe (§lara).
Cpenmeropckasi TOJIA IIPEACTABIeHA IIECUAHO-TIMHUCTBIMU OTJIOMKEHUAMU U
BBIXOOUT Ha JHEBHYIO IIOBEPXHOCTHh KaK B IIpeJesiaX I0MHBIX, TAK M CEBEPHBIX
CKJIOHOB TJIABHOM I'pAAbl KPBIMCKHUX TOP.

BepxHuii cTpyKTypHBIN 9TaK IIpeACcTaBJIeH TOJIIE BEPXHEIOPCKUX M3Be-
CTHSIKOB C XapaKTepPHBIM 0JIOKOBBIM cTpoeHmeM. CyMMapHas MOIIIHOCTh Kap0o-
HaATHBIX ITIOPOJ BepXHeil I0phl B patioHe SluTurcKoit aitnbl mpesbimaeT 2000 m [15].

BepxHeopcKkue OTJIOMKEHUS IOPHOTO MAacCHBa HAUMHAIOTCSA C TJIMHUCTO-
KapOOHATHOI TOJINMU KeJjioBesd. IIopoanbl mpeacTaBIeHbl apTUIJINTAMU U TJIH-
HUCTBIMU AJIEBPOJUTAMU C KOHKPEIIUIMU CHUAEPUTOB MOIIHOCTHIO 40 40 M. OT-
JIOMKEHUA KeJIJIOBes BXOAAT B COCTAB IIOKOJBHOTO BOJOYIOPA U MPAKTUUYECKY He
o0BomHeHBI. BEIllIe Mo paspesy 3ajieraloT IIOPOILI HUMKHEro okcdopma, mpem-
CTaBJICHHBIE pI/I(I)OI‘eHHI:IM KOMIIJIEKCOM IIOPOJ — HECJIOMCTBIMHN M3BECTHAKAMH,
KapOOHATHBIMU OCAJOUHBIMU OPeKUMAMM, OKAWUMJISIONIUMY PHQOBLIE Teja, U
I‘py6OCJIOI/ICTI)IMI/I O6JIOMO‘-IHO-OpI‘aHOI‘eHHBIMI/I 1 O0OJINTOBBIMU M3BECTHAKaAMNU.
MaxcumanbHasA MOIITHOCTD 3TOH IIaYKM, YCTAHOBJEHHAs B paiioHe SIJITHMHCKOTO
THAPOTOHHESI, — 0K0JI0 50 M. B Me:XpudOBbIX IIOHMKEHUAX 3AJIEraloT MauKu
TEePPUTeHHO-00JI0MOUYHBIX IIOPOJ HUMKHEro okchopma. OHuU IpeacTaBIeHbI IIepe-
CJIauBaHUEM Kap6OHaTHBIX aJIEBPOJINTOB, I'NIMHUCTBIX M II€CUAHMCTBIX HN3BECT-
HSKOB U, pPe’ke, KOHIJIOMEPATOB U I'PABEJUTOB C KBAaPIEBLIM I'DABHEM W Tajlb-
Koii. MOIITHOCTS ITOPOJ HIKHEro okcdopaa usmeraercsa ot 150 go 250 m Hepas-
HOMEPHO II0 ILIOIIALN, YTO BIIOJIHE eCTeCTBEHHO AJs pu(oreHHbIX 00pas3oBaHM;il.

OrnoxxeHnss BepXHEro okcdopaa HAUMHAIOTCA MAUKOIl 00JIOMOYHBIX IIO-
POI: KOHTJIOMEPATOB, I'PABEJINTOB, IeCUaHUKOB. I[auKa yMeHbITaeTCs 110 MOII-
HOCTY B HAIIpaBJIeHMU Ha 10ro-BocToK oT 110 M B paiiome cen CuacTiuBoe u
M=uoropeube 10 IIepBLIX METPOB B paiioHe ck. baran—Kasa u pycaa p. Cyart-Jlap.
BrimreykasamHble IIOPOILI IEPEKPLIBAIOTCS N3BECTHAKAMY, 3aMEI[AOIINMU UX.
IIpu sTOoM B paspese 10}KHOTO CKJIOHA MPeobIagatoT CJAOUCTEIE I TOHKOCJIONCTHIE
Pa3HOCTU M3BECTHAKOB, a8 CEBEPHOT0 — PU(OTreHHbIe, HECIOUCThIEe 1 IPy00006.I0-
mouHble. Haubosiee MOJHBIN paspes BepXHEro okchopaa HabIogaeTcsa Ha I0MK-
HOM CKJIOHE SIJITHHCKOTO F'OPHOT'O MacCuBa, I'ie CyMMapHasa ero MOITHOCTE JOC-
turaet 600 M.

KumMmepumxcKuil spyc mIpeicTaBiIeH ITauKoi ITepecaIanBaioninxcsa TOHKO-
IJINTYATHIX W JHCTOBATHIX M3BECTHAKOB, KOTOPhIE IIOACTHIAIOTCS IPyOOCTIOMC-
TBIMU OPTraHOTeHHO-O0JOMOUHLIMI M3BECTHAKAMU HeO0OJbInoi mormiHoctu. OT-
JIOKEHUSA MO3IHero KIMMEePHA KA B Ipeiesiax Bcero ropaoro Kpeima oTcyTCTBY-
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0T. MOIITHOCTL OTJIOXKEHHWU paHHEero KuMMepum:ka cocrtaBisger 390-410 .
MortHOCTh TUTOHCKUX OTJIOMKEHUH He mpeBbInaer 150 m.

MeJ10BbIE OTJIOMKEHUS PACIPOCTPAHEHBI M BHIXOAAT Ha THEBHYIO IIOBEPX-
HOCTH B paiioHe Baiimapckoro Bomoxpanuaniia u Boausu c. 'oHuapHoe.

YeTBepTUUYHBIN KOMILIEKC IIPENMYIIeCTBEHHO IIPECTaBJeH 00JIOMOYHBI-
MU OPOAYKTaMU (pM3MUECKOr0 M XMMUUYECKOI'0 BBIBETPUBAHUS, a TAKIKe aJLIO-
BUAJIBHBIMU OTJIOKEHUAMU.

T'udpozeosozuneckue ycio6us NCCIEIyeMON TEPPUTOPUN BECbMA CJIOKHBI
U1 10 HACTOSAIIEr0 BPEeMEH! HEeJOCTATOUHO M3yYeHBI. JTO IIOATBEPIKIAETCS OT-
CYTCTBHEM [IOCTOBEPHBIX MAHHBIX O HPOCTPAHCTBEHHOM pPaCIpeleieHUU IIhe30-
MeTqueCROﬁ IIOBEPXHOCTH IIOA3€EMHBIX BOJ B IIpeaesiaX KapCTOBbIX MaCCHUBOB,
CHJIBHO M3MEHYMBBIMU 1 B ,uoc'ra'rquof/i Mepe He M3YUYEeHHBIMHU HAlIPpaBJI€HUAMMN
U CKOPOCTAMU ABUMKEHHUS II0A3eMHBIX BoJ. CIOKHBIE IAPOTe0JI0TnUYeCcKre yC-
JIOBUSI — CJI€ICTBUE CHJIbHOI PaCUJIeHEHHOCTH pejbeda BOLOCOOPOB, HAJIMUMS
KapCTOBBLIX U TPEIMHHO-KAPCTOBBIX 30H ABUKEHUA II0I3€MHBIX BOJ B U3BECT-
HAKAX O0 INIyOMH HUMKe YPOBHS MOPS, MHOTOUMCJIEHHBIX TEeKTOHHUYECKUX Pas-
JIOMHBIX HapymeHHﬁ, 3HAUUTEJbHON N3MEHUYNBOCTU U 3aBUCUMOCTH IIPOIEeCCOB
OUTAaHWA IIOA3EMHBIX BOJ OT KJINMATHUYECKUX (PpaKTOpPOB. Bce aTw mpuumHBI He
IIO3BOJIMJIN K HACTOAINEMY BPEMEHH! B JOJI’KHOM CTEIIeHU OIEHUTDH PECyPChI IO -
3eMHBIX BOJ TOpHOTo KpbIMa, HeCMOTPs HA MHOKECTBO OIEHOUYHBIX M IIOMCKO-
BO-pPa3BegOYHBIX pa6o'r, IIPOBEOECHHBIX PA3JIMYHBIMMA OPranmu3anuaMU.

C ruaporeoJIOrnuecKoil TOUKY 3PEeHUS OCHOBHOM 0COOEHHOCTBIO HCCIemye-
MOTO paiioHa SABJISIOTCS KAapCTOBBIE BOJZOCOODHI IJIATO X CKJIOHOB IJIABHOI T'ps-
o6l KpbIMCKUX TOp. SHAUUTEIBHYIO YacTh BOAOCOOPHBIX miaTo (“aiin’) mccie-
nyemoii Teppuropuu (¢ 3amazma Ha BocTok: Aii-IlerpuHckasa, fnrtuackas, Hu-
KUTCKaA, babyraH siibl) 3aHUMAIOT 3aMKHYThIE KapCTOBbIE BOAOCOOPHI (BOPOH-
KHN), KOHIIEHTPUPYIOIe ocagKku (0co0eHHO B BUEe CHera B 3UMHUI IIePUOM) U
IIOBEPXHOCTHBIN CTOK (B TeILJIOe BPeM:A I'ojla) U YBOIAIIME BJIary BHYTPb U3BeC-
THAKOBOTO MaccuBa (puc. 4). Ilmomans sTux mIaTo B IIpenesiax MCCIeayeMou
TePPUTOPUH cocTaBisgeT 0Koao 250 kM2, HauboIbIIyio TepPUTOPHIO 3aHIMAET

,.'.: . -»- -t % 7""_._\.--.‘_:— % .
e R e i AT | O 3 R

Puc. 4. TunoBasi kapcToBasi BOPOHKA B eHTPaIbHOM YacTH Aii-IleTpunckoii siitibl @oro @ecenko A.B. (2007 r.)
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Arfi-IleTpuHCKHNIT MacCUB, KOTOPBIM WMI'paeT IJIaBHYIO POJIL B (POPMHPOBAHUU
MUTaHUS TOA3eMHBIX BOJ paiioHa.

OCHOBHBIM MCXOAHBLIM IIapaMeTPOM MAJIA OIpPeeeHUA MUTAHUA IIOA3eM-
HBIX BOJ SIBJISIETCS CPEIHEromoBasi HOpMa OCAaAKOB, KOTopas B IIpeaesiax sty
foro-zamanuoii uactu I'opaoro Kpeima omenusaerca BeanuuHoi 1050-1100 mm.
IIpu sTom cpemHeromoBas omeHKa ucunapenus cocrasiasger 450-500 mm/rox, T.e.
oxoJio 46% ot ocangkos [1, 8].

1 TOPHBIX KapCTOBBIX MAaCCUBOB OOIIEIIPUHSATHI IPEACTABICHUI O TOM,
yTo (hopMUPOBaAHNE KAPCTOBBLIX MOA3EMHBIX BOJl CBA3BLIBAETCS C TPEMS BUIAMU
MUTAaHUSA: UHQOUALMPAUUOHHbLM (PaccessHHOe MPOHMKHOBEHME B TOYBY U KO-
peHHBIe TOPOAbI aTMOC(hepPHON BOIABI 1 CKJIOHOBOTO CTOKA), UHOIIOAUUOHHULM
(TPOHMKHOBEHME B ITOPOILI COCPEIOTOYEHHOTO CTOKA) U KOHOCHCAUUOHHbLM. IX
3HAUeHNEe B palioHaX C PA3BUTHEM T'0OJIOTO, 3aJePHOBAHHOTO (OTKPBITOTO) 1 3aK-
PBITOTO KapcTa CYIeCTBEHHO OTJIMYAETCS.

KomniekcHbIe ncciemoBaHMA, BHIIIOJIHEHHBIE B CBA3U C PACUETOM BOJHOT'O
Oasamca roro-samnanuoil yactu I'opuoro Kpeima, mokasanu, uto 85% Teppuro-
pUU MAcCCHBOB 3aHATO 3aJePHOBAHHBIM KapcToM. Ha mosio rosoro xKapcra mpu-
xomuTca Bcero 15% ero mnomanu, 70% mtomanu 6anaHcoBoro d0acceiiHa mo-
KpBITO JiecoMm [7].

UHnpaoayuonnoe muTanue MIUPOKO IIpeAcTaBiieHO B mpenenax Aii-Iler-
puHcKoro u Barimapcko-BanakiaBckoro paiiornos. Ilepuognueckasa mapIIoausa
BO3MOJKHA Ha MHOTMX yYaCTKaXxX IIPU JUBHAX WM OYPHOM CHeroTasHUU. BpemeH-
HbBIH IIOBEPXHOCTHBIN CTOK B JIMHEHHBLIX MOHIKEHUAX peibeda HAOI0maeTcsa Ha
PacCTOSTHUM OT MECSATKOB IO COTEH METPOB M ITOTJIONIAETCS KPYIHBIMU ITIOHODA-
MU, 30HAMHU TPEITMHHOTO MHOTJIOIIEHU A, IelllepaMu-IIOHOPpaMu U IIaxTaMU-II0-
HOpaMu. B 3MMHUI TepUoa BpeMeHHBIE BOMOTOKU MOTYT (POPMUPOBATHCA IO
TMIOBEPXHOCTH CHEra M He IOIaJaTh B 30HBLI TPEITMHOBATOCTHU, ITOTJIOIIAIOIIIIE
TIOBEPXHOCTHBIN CTOK JieToM. OuaramMu mepuoamndecKoil MHQMII0AIINN SIBISTIOTCA
¥ HEKOTOphIe KapCTOBbIE BOPOHKU, MHUINA KOTOPBIX BBIMTOJHEHBI CYTJIMHUCTHI-
MU OTJIOMKEHUSIMM, UMENINMN HUSKUHA KoahPunueHTt (uabrparuu. Ilocie
IOKIeN M CHeroTasHWS B HUX MOI'YT CKAILIMBaThCA OO0 1—2 TwIC. M3 BOZBI,
KOTOopas IIPOPhIBAET TJIMHUCTYIO ITPOOKY U YXOOUT B MOHOPHI. IlocTosiHHOE MH(D-
JII0AITMOHHOEe THTaHWe HAOJI0JaeTcss HA CPAaBHUTENIBHO HEOOJBINNX yYacTKax
IJIATO U CKJIOHOB, CJIOYKEHHBIX HEKAPCTYIONIMMUCA WU CAa00KaAPCTYIOMTUMUCS
nmopogamMu (3amamHbId U MeHTPpaNbHbIN Afi-IlerpuHckuii pationsl Heiimen-Ilepe,
Bemrekne). 9T BOOZOTOKY MMEIOT MOCTOAHHBIN CTOK C PAcXOlaMU, BaApbUPYIO-
IIIMI OT COTBIX moJjiedt jutpa go 0,8—1,5 M3/c.

B remnoe Bpemsa roga sHauuTeIbHOE BIAUSHUE Ha (POPMUPOBAHIE KapCTO-
BBIX BOJ MOJKET OKAa3bIBaTh KOHOCHCAUUs B TPEIUHHO-KAHAJIOBBLIX KOJLJIEKTO-
pax. Pe3yabTaThl ccaenoBaHU, MPOBEIEHHBIX IBYMA HE3aBUCUMBIMHU (THUAPO-
MEeTPUUYECKUM 1 0aJIaHCOBBIM) MeTOJaMU IOKAa3aJu, UTO MOIYJIb KOHIAEHCAIIU-
OHHOTO CTOKa B pacdeTe Ha IO MOXKeT cocTaBaaTh 1,77 a/(c-km?).

Unepuarempayuonnoe numanue B mupenenax Aii-IlerpumHcKoro maccusa
nMeeT HambOJIbIIIee 3HAUEHNE Ha yYacTKaX Pas3BUTHUA I'OJIOTO KapcTa. 3Iech aT-
Moc(epHBbIe OCAAKU MHUTAIOT KAapCTOBBIE BOABI HA IPOTSKEHUMN BCErOo roja, U
morepu Ha ucnapernue He npesbiaioT 20% HopMmbI ocagxoB. Ha yuacTkax pas-
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BUTHUS 3aJ€PHOBAHHOIO KapCTa CYIeCTBEHHOE BJIUSHNE Ha BeJIUUYNHY HUTAHUSI
OKa3bIBaeT IMOYBEHHBIN IIOKPOB, U OIleHKA MHPUILTPAIIUNA COCTABJSIET OT 66%
(cpemuemorriabie mouBel 10 50 cm) mo 80% (masomornHbie mouBkl 10 10 cm)
HOPMBI ocangkoB. Ha yuyacTkax mMaccuBa, MOKPBITHIX JIECOM, 324 CUET BBHIMAAEHU
FOPUB30HTAJIBHBIX OCAAKOB (r0JIoJiel], I3MOP03b, HAMOPO3b, POCA) JIeC MOJIyUaeT
pomoaHUTENbHO 25% romoBoii cyMMbI ocagkoB. C 3THX yY4ACTKOB He IIPOUCXO-
IUT 3UMOM BBRIAYBaHUS cHera. IlosTomMy, HeCMOTPs Ha 3HAUNTEILHbBIE IIOTEPU Ha
TPAHCINPAIAIO, BeINUYNHA IIATAHWS HA TAKHX yUYaCTKax cocraBisger 55-65%
HOPMBI 0CcagmKoB [7].

B oramume ot miommaaHoi, ouarosas HHMYPUIBTPAIN, CBA3aHHAA C BETPO-
BBIM IlepepaciipejesieHreM CHera, JOKAJIMU3yeTCsd B MOHMMKeHHAX peabeda —
BOPOHKAX, TaJbBErax BPEMEHHBLIX BOJOTOKOB, IOJ CTPYKTYPHBIMHU YCTYIIAMMN.
Takue ke yCJIOBHUS CO3MAIOTCA B JHUIAX OTKPBITHIX KOJOAIIEB U IMAXT.

Pasrpyska momzeMHBIX BOJT OCYIIIECTBIIAETCSA Ha CKJIOHAX MacCHUBOB (puc. 5).

BosbmnHCTBO KPYIHBIX MCTOYHUKOB U I'PYIII MCTOYHUKOB PACIIOJIOMKEHO
B HIDKHEHN M cpefHell YacTax CcKJOHOB. OHM oOHaAPY:KMBAIOT YETKYIO HIPUYPO-
YEeHHOCTh K 30HAM KPYIHBIX Je3BIOHKTUBHBIX HAPYIIEHU BEPXHEIOPCKUX M3-
BeCcTHAKOB. CyIllecTBOBaHMEe MAaJOAeOMTHBIX MCTOYHHKOB B BepPXax CKJIOHOB
00BACHIETCS HAJIUYMEM MEJIKUX BHYTPHU(POPMAIMOHHBIX BOJOYIIOPOB (IaueK
TJIMHUCTBIX M3BECTHSAKOB, aJIEBPOJIUTOB U INIMHUCTBIX KOHTJIOMEPATOB).

CTOK TPeIMHHO-KAPCTOBLIX BOJ B Ipelaejax SHJbI MPOUCXOMUT IIO Tpe-
IIIAHHO-KAPCTOBBIM 30HAM, M3 HHUX HauboJiee 00BOAHEHHBIE JIOKAIU3UPYIOTCS

Puc. 5. KapcToBo-rpaBHTallMOHHOE PYC/I0 BPEMEHHOT0 I0TOKA MO3eMHBIX BOJI B BepXxoBbe p. Bogonagnas
Ha BbIcoTe 0os1ee 70-80 M BbIlIe ype3a BoAbI B pycJjie a — 00LUii BUJ YCThs NOA3eMHOM YacTH; 6 — moa3em-
HOe PycJ10; B — BLIPA0OOTaHHOE PYc/I0 BpeMeHHOro noroxka. ®oro ®ecenko A.B., I'onenko I'E. (09.2008)
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BIOJIb KPYIIHBIX TeKTOHMUYECKUX HapylneHuil. Pasburas Ha GJoKm KapOoHAT-
Has TOJIIA IOACTUJIAETCA apTUJLINT-IIECUaHNKOBBIM BOIOYIIOPHBIM CJI0EM.

O 3HAYNTEJIbHON TNIYOMHHOCTH KapCTOBAHMS MOYKHO CYIHTh IIO IJIyOmHe
pasBeJaHHBIX KapPCTOBBIX moJjocTeir, mocturatoriux 400 m u 6ostee [2,16] (puc. 6),
3HAUNTEJNbHAS YaCTh KOTOPBHIX HaxoauTca Ha Ai-IlerpuHcKoi aitne (puc. 7).

CorJiacHO MaJI€OPEKOHCTPYKIIUAM YPOBeHb UepHOTr0o MOPSA B TeUEHIE II0C-

KackagHas (252-2) B(?gé"ﬁ?"“"

0

20

40

60

JeTHer0 MUJIJIMOHA JIET HEOTHOKPATHO
omyckasica muaumyMm Ha 100-200 M 1o
CPaBHEHUIO C CYIIeCTBYIOIIUM (puc. 8).
B pesyabTare cyIiecTBeHHO OIIyCKAJINCH
0asuchl APEHUPOBAHUS IION3€MHBIX BOJ
KpbIMCKMX TOp ¥ COOTBETCTBEHHO aKTH-
BHU3UPOBAJIOCH KAapCTOOOpPa3oBaHMe B ITy-

Puc. 6. Pa3pe3bl kapcToBbix maxt Kackannas (A) u
Bnosuuenko (b) na Aii-Ilerpunckoii siiie

Puc. 7. Tunnunsie Kapcrosbie ¢opmbl Aii-Ilerpunckoro maccusa ®oro ®ecenko A.B., I'ogenko IE.
(09.2008)
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Puc. 8. HoBo?BKCHHCKMIA
DacceiiH 10 ¥ MocJie 3aTol-
JIeHUsl B pe3yJibTaTe Npo-
peiBa CpeauseMHoOMoOpc-
KX Boj [6]
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OOKMX dYacCTAX IOpC-
KOro KapOOHATHOTO
maccuBa. MoxKHO C
IOCTaTOUYHOM cTere-
HbIO YBEPEHHOCTHU
MIPEAIIONIOKUTD, UTO
9TOT MAaCCHUB ITPOHMBAH KapCTOBOM cucTeMoit Ha riayouny 6omee 1000 m — xKak
MUHUMYM, 00 ryiyouH He MeHee 200 M HMKe COBPEMEHHOT'0 YPOBHS MOps. A B
MecTax YMEeHBIIIeHUs MOIIHOCTY KapOOHATHBIX IIOPOJ KapcToBas HpopadoTKa
OXBaTHIBAET BCIO UX TOJIIITY.

B moap3y aT0l rumoTesbl TOBOPAT TaKyKe JaHHBIE O PACIIOJOMKEHUU IIOJ-
BOJHBIX KaHBLOHOB y OeperoB KpbIiMa, KOTOphIe ABISIOTCA ITAJI€0PyCIaMU, YacTO
IIPOIOJIAKAIOIITUMY CyIlecTByIOITe peku [5]. Hammuue stux pycen mo rayounH
2000 M u OoJiee CBHAETEILCTBYET O CYIIIECTBOBAHUU B IIPOIILIOM 1 0oJiee Ty0o-
KuxX 0as3McoB JPEeHUPOBAHII.

O pacmpefeeHN CTOKa, (popMupyIoierocs B mpeneaax Aifi-Ilerpurcko-
r0 MacCuBa, MOKHO CYAUTh IO Pe3yJibTaTaM SKCIEePMMEHTOB IO TPacCUpPOBAa-
HUIO ToA3eMHBIX Boj [3,18,25] m BomHOOGasaHCOBBIM mccaemoBaHuaM [7,14].
YacTtuuHasa pasrpy3Ka B BHUJe MCTOYHMKOB IIPOMCXOIUT Ha ceBepe (CeBepHBIN
KOHTYD Pasrpys3KH) U Ha fore (I0KHBIH KOHTYD).

Ha puc. 9 mokasan ¢parMeHT KapThl UCCIEAYEeMOII TEPPUTOPUN C PE3YJIb-
THUPYIOIMNMHA HAalIPaBJE€HUAMN IIOTOKA IIOA3€MHBIX BO/, IIOJIYYEHHBIMHU B PE3YJIb-
TaTe IBYX IPOBEIEHHBIX TPACCEPHBIX SKCIEPUMEHTOB C 3aITyCKOM KPAaCUTEJNI B
00BOJHEHHLIE KapCTOBLIE MOJIOCTH B BOCTOUHOM M 3amamgHoi uactax Aifi-Iler-
puuckoit aiabl [3]. Kakx BugHO Ha pUCYHKE, KAapCTOBBLIE BOABLI M3 BOCTOUHON
yactu Afi-IleTpu IBMKYyTCS Ha 3HAUNTEIbHBIE PACCTOSAHNSA, JOCTUTasd MECT pas-
TPY3KHU Ha I0To-3amaje — B BaligapcKoil mosniHe 1 Ha mobepexbe BOIu3u Popo-
ca. YKasaHHbIe HAIIpaBJIeHNSA ObIIN MCIIOJb30BAHBI AJIA KaJIUOPOBKU paspada-
TBEIBAEMOM MAaTeMaTUUYeCKON MOJEJU IIOTOKAa MOA3eMHBIX BoA. CyIllecTBeHHBIN
CTOK HampasjeH K 3amamzuomy (Baiimapckomy) xouTypy. TyT Ha rpanuie pac-
IIPOCTPAHEHU s CAa00TIPOHUIIAEMOTr0 HIMKHEMEJIOBOT'0 ITOKPOBa MPOUCXOIUT Yac-
TUYHAA pasrpysKa B BUJe MCTOUHUKOB Balimapckoit kotsoBuHbl. Ha 3TOM KOH-
Type BOABI, IIOCTYIIAIOIKe U3 PA3HBIX MUTAIONINX IoacucTteM Aii-IleTpuHCKOTO
MacCHuBa, TPUOOPETAIOT HAIOpP, YTO OTPAKAETCS B CJIOMKHON TUAPOIMHAMUKE
PomunkoBcKo-UepHOPEUEHCKOTO I'IAPOre0JIOrnYecKoro yaia. Ero mojgoxenne u
cBoeoOpasme oIpeeaseTcA IepeceueHrneM HECKOJbKHX THIPOTe0JIOTUYECKH
aKTUBHBIX TEKTOHMUECKUX HapyIlneHuii. CorsiacHo 6aIaHCOBOIT OIleHKEe BEJIYHU-
Ha MHPUIbTPAIIUKN B I'IyOOKIE BOJOHOCHBIE TOPM30HTHI BaigapcKoi KOTJIOBU-
HBI CO CTOPOHBI MaccuBa Aii-Ilerpu cocraBiasger 162,7 Toic. M3/cyT [7].
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MOIEJIHPOBAHHE PECYPCOB IIOA3EMHBIX BOJ] IOFO—SAHAﬂHOﬁ YACTH I'OPHOI'O KPBIMA

IIpeobaagaroriee KOJIMUECTBO UCTOUHNKOB NMEIOT PACXOIBLI B MEXKEHDb Me-
Hee 1 s/c (oxoso 80% ), yBesmumBas CBOU AeOUTHI B MABOJOK B JECATKH pPas.
Okosio 15% HCTOYHMKOB MMEIOT pacxonbl B MexxkeHb 1 — 10 a/c u okoso 5%
npeoimaT 10 a/c [19]. K mociaemauM MOYKHO OTHECTM HECKOJIBKO M3 Haubo-
Jiee KPYIIHBIX MCTOYHUKOB KpbIMa co cpemHeromoBuIM medbuTom cBbire 100 —
150 1/c: Butok-CuHopckuii, Bomomnan MaccangpoBckuii, Yuaun-Cy, Yu-Komm
(puc. 10), Burok-¥Yseunbam u ap. [19, 20].

WcTouHuKM XapaKTepU3yTCA KpaliHe HEePAaBHOMEPHBIMH PERKHUMaMU C
Pe3KO BHIDAYKEHHON Ce30HHOCTHIO [24].

CocTaB BOABI IIpPeo0JIafaloIero YKCJa MCTOYHUKOB THUAPOKAPOOHATHBIN
KaJIbIINEeBbIN, peike r’IAPOKapOOHATHBIM MaruieBbIi KaJbIIMEeBLIN ¢ MIHEPAJIH-

Puc. 10. KapcToBble poXHHKH H y4acTKH Pa3rpy3Kn KapcTOBO-TPEUIMHHBIX MOI3eMHBIX BO]I a, 6 — KapcTo-
BbI€ POTHUKH B BePX0Bbe yIeabst Yu-Kour; B — pa3rpy3ka kapcToBo-TpelIHHHBIX BOJ B pycJio p. UepHoii
(MCTOKH peKH); I — pa3rpy3Ka KapcToBO-TPeIlIHHHBIX BOJ B pyciio p. Kokko3kn (BepxoBbe); poTo Pecen-
Ko A.B., T'onenxo I'.E. (09.2008)
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samueii 0,2-0,5 I‘/I[M3. CraemyeT OTMETHUTH, UYTO, HECMOTPS HA HEe3HAUUTEJIbHOE
KOJIMUYECTBO KPYIIHBIX KApPCTOBBIX MCTOYHUKOB, 10 90% pOSHMKOBOrO CTOKA
MPUXOAUTCA MMEHHO HA HUX.

TpamcmopT 1 pasrpysKa MMOA3EeMHBIX BOI 8 npedenax MMCHbLX CKJOHO8
IIPOUCXOAUT B OCHOBHOM II0 OTHOCHUTEJIbHO IPOHUIAEMbIM YeTBEPTUUHBIM OTJIO-
JKEHUSIM U TOJIIE CJAa00TIPOHUIIAEMBIX OTJIOMKEHUU TaBpUUYeCKOi cepum (aJyieB-
POJINTHI, aPTUJLIATHI 1 IIECUAHUKHN), a TaKKe IIeCUaHO-TJIMHUCTBIM OTJIOMKEHU-
AM cpenHel opbl. @opMUPOBAHNE IIOA3E€MHBIX BOJ[ B YeTBEPTUUYHBIX OTJIOMKEHMU-
AX IIPOUCXOJUT B OCHOBHOM 34 CUET TPEIMHHO-KAPCTOBBIX BOJ M3 MACCHUBOB
ain. IlogseMHBIe BOABI ABUXKYTCA II0 HAIPABJIEHUIO OT SAAI K Mopio. ITo myTu
YacTh BOJ BBIXOJUT HA SHEBHYIO IOBEPXHOCTHL B BHUJ€ POJAHUKOB C Je0UTAMHU IO
8-10 x/c.

Tak:Ke cieayeT OTMETUThb, YTO MOJIEBLIM TI'€0JIOTO-TUAPOTE0JIOTUUECKUM
o0cJyiemoBaHeM pyceJ KPYIIHBIX peK B paiioHe Am-lIleTpuHCKOII ANJBI HaMU
OTMEUEHO 3HAUMNTEJLHOE PACIPOCTPAHEHNE B BEPXOBbS PEK U IN'OPHBIX IOTOKOB
IIPOIIECCOB IIEMEHTAIINN PYCJIOBBIX OTJIOMKEHNI N3BECTKOBBLIM TY()OM Ha ILIOIA-
ISX ¢ OTMETKaMU YPOBHS Ha 1.5-2 M BhIIIIe oT gHA peK (puc. 11) uro dpaxTuuec-
KU OCTAHABJIMBAET KAaK IIPOIECCHl MH(MUILTPAIMY IOBEPXHOCTHBLIX BOJ, TAK U
BO3MOKHYIO pPasTpy3Ky IIOJ3eMHBIX BOJ B PYCJIOBOH ajlaoBUil pek. ToiammuHa
CJI0S1 M3BECTKOBOTO Ty(da MoxkeT mocturatb 10 cm.

Cybmapunnas pa3zpyska B IpUOPEIKHOU 30He paioHa UCCJIELOBAHMUH IIPO-
WCXOAUT B BUE HNPUOPEKHBIX CyOMapHMHHBIX MCTOUYHMKOB, IE€PETEKAHUSA Tpe-
ITUHHO-KAPCTOBBIX BOJ, PACCPEIOTOUEHHON Pa3TPYy3KM MOA3eMHBIX BOJ OII0JI3-
HEBBIX U CKJIOHOBBIX OTJIOMKEHUI, PA3rPy3KU AJIIOBHUAJLHBIX BOJ B KOHYCAX
BBIHOCA PEK, a TaKsKe PasTrpPy3KM apTe3naHCKUX BOJA TJIYOOKMX BOIJOHOCHBIX

Puc. 11. lleMeHTalNsA PYCJIOBBIX OT/I0KEHHUI a — B
BepxoBbe pexu Yepnas (y c. Kosixo3Hoe); 6 — B
paiioHe BepxoBbs p. Kokko3ka (4 kM. oro-zanaji-
Hee boabmoro Kanbona). ®@oro ®ecenko A.B.,
T'onenxo ILE. (09.2008)
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FOPM30HTOB II0 30HAM TEKTOHHYECKHUX HAPYIIIeHUui B 0oJiee IIyOOKMUX CKJIOHO-
BBIX YaCTAX MOPCKOI'O mHA.

BLICOKOJIGGI/ITHI)IG Cy6MapI/IHHBIe MCTOYHMKH CO 3HAUMTEJIBbHBIMU apeaJia-
MHJ PacIpoCTPaHeHUs BBISABJICHBI B palioHe MbIica Alis, Ile KapCTYIOIIecs 13-
BECTHSIKU BEPXHEIOPCKOT'O BO3pacTa IOTPYKAIOTCA HUMKE YPOBHSA MOPSI.

WccnemoBanus, mIpoBeeHHbBIE B I0T0-3amagHoi yacTu KpsimMa, cBUAeTe Ib-
CTBYIOT O 3HAUUTEJbHBIX IIOTEHIIHMAJLHBIX BO3MOMKHOCTIX CyOMapHMHHOII pas-
rpysku Ha CeBacTomoabcKo-BamakaaBckom u BanmakimaBcko-PopoccKOM ydacT-
Kax [23].

3acyXuBalOT BHUMaHUS PEe3yJIbTAThl BOAHOOAIAHCOBLIX PaboT B I0T0-3a-
nagaomM Kpweimy [7], B Xome KOTOPBIX Oblia BBISIBJIEHA IOJS CyOMapuUHHOTO CTO-
Ka, OlleHBaeMas TOJbKO B paiione Banakiasbl okoro 14000 m3/cyT.

Yro xacaercsa yuacTka mobepe:xbs OT I.r.T. @opoc mo r. Ajyiira, TO
BO3MOJKHBIE 30HBI PAa3rPys3KH IPUYPOUYEHBI 3[[eCh K OMOJI3HEBLIM MacCuBaM, TPe-
IMUHHBIM 30HAM Ha T'PaHUIlE BhIXOJa BYJIKAHOTeHHBIX MaccuBoB (KacTpomobce-
Kad ByJKaHmueckas rpymnna, maccuB [Inmnaku-Xeip ceBepaee 'oryboro 3anmBa,
r. Kacrenn, Aro-Ilar), u, yacTUUYHO, aJJIIOBUAJBLHBIM OTJIOMKEHUAM DeK. Pas-
rpy3Ka aJIIOBUAJBHBLIX BOJA B KOHYCAaX BBIHOCA PEK IOJKHOTO U IOT0-3aIIaHOTO
mobepe:kbss KpbiMa B BHUJe aKTUBHBIX BBIXOMOB IIPOABIIAETCA B TPUOPEIKHON
II0JIOCE€ B BHOE OYArOB OIIPECHEHUA IIPUIOHHBIX MOPCKHUX M HMJIOBBIX BO/J. B me-
PHOABI IPeKPAIle N IIOBEPXHOCTHOTO 1 aJITIOBUAJIBHOTO CTOKA (MI0JIb—HOSI0PD)
ouaru ONpPecHEHUs Pe3KO yMeHbINAarTcA Jubo ncuesaroT. Pacxos B ouarax ak-
TUBHOM PasTPY3KU AJIIOBUAIBHBIX BOJ MOJKET COCTABJSATH HECKOJBKO COTEH
M3/cyT. YuacTKU omnpecHeHUs NMPUJOHHBIX MOPCKUX BOJ (DUKCHUPOBAJNCHL U B
KaHbOHAX Ha OOJIBINNX TUIyOMHAaX, U B yAaJeHUU OT Oepera.

2. Tuaporeosornueckas Moaeab 0Oro-zanaaHoii yactu I'opaoro Kpsima.

2.1 KornuenmyaavHas modenv. OnrcaHHbIe BBIIIE T'e0JIOTO-TUAPOTE0TIOT -
YecKre 0COOEHHOCTH TePPUTOPUU SBUJINCH OCHOBOM PaspabOTKU KOHIEITYAJIb-
HOU T'MAPOTe0JIOTMUYECKON MOJIEJIN HCCJIeyeMOM Ioro-samnagaoi yactu I'opHOTro
Kprima.

Kak y:xe oTmMeuaJioch BBIIIe, OCHOBHOM T'MIPOTre€0JIOrMYeCKOl 0COOeHHOC-
THIO HCCJIEIYEMOUN TePPUTOPUU SBJISETCA HAJINUNE KAPCTOBBIX M3BECTHSIKOBBIX
ILJIaTO, CPOPMHUPOBAHHBIX BEPXHEIOPCKUMU M3BECTHAKAMU OOJIBIIION MOIITHOCTH
(500 M u 6osee). Ix maomiaasb B Ipemeiax pacCMaTpPUBaeMOro yuacTka — g0 250
KMZ2, GOJIBIIIYIO YaCTh COCTABJAIOT Aiabl Aii-IleTprHCKOrO MaccuBa. Dta TeppH-
TOPUS — MOIIHBIN aKKyMYJISTOP BoA aTMoc(hepPHBIX 0CAAKOB M OCHOBHAS 30HA
dopMUPOBaHUS W MUTAHUSA MOA3EMHBIX BOJ paiioHa [17].

OO0I1asa KOHIIENTyaJbHAS MOJEJNb IMUTAHUS KapPCTOBBLIX IIOA3€MHBIX BOJ
XOPOIIIO UJLIIOCTPUPYETCA cXeMoit, mpenio:keHHoi B 1986 r. [I:x. anmom [12],
puc. 12. CorsacHo 9TO# cxeMe, B BepXHel YacTU HeHACHIIIeHHON 30HbI KapCcTo-
BOTO MAacCHBA MMEET MeCTO KOHIIeHTPaAIUs MH(PUIbTPAIMOHHOTO IIOTOKA B pPe-
3yJbTaTe HAJUUYUS BEPTUKAJIBHBIX HUCXOAAIIUX IIyTel (KaHaaoB) OLICTPOH
uabpTpanuu, B KOTOPhIE IIOIaLaeT pacupeneieHHas HHGUIbLTPAIINS U3 IIOUBBI
U cJ0oA DPIUKapCTa, a TaKyKe KOHIEHTPUPOBAHHBIN ITOBEPXHOCTHBIA CTOK
(urda0aTusm).
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YcnoBHble 0603HaYeHUs:
Z7==3 Mousa

l:‘ Onukapcr

El M3BecTHAK
- TMoKpOBHbIE OTIOXEHUS

‘ BaMKHYyTble NOHWXEHNA (BOPOHKN)

]
[;-p'ﬁ
5 [MoBepxHOCTb N3BECTHAKA

el Karansl KOHUEHTPUPOBAHHOTO MOTOKA MOAIEMHbIX BOA
HaCbILLEHHON 30HbI

et
KaHankl noToka noA3eMHbIX BOA WHdbnoayna

HEeHaChILLEHHOI 30HbI WHbuneTpaynsa yepes BOAOTOKA
MOKPOBHbIE OTTIOKEHMA

3*1 Hanpaenenus asuxenus Bog

KoHUeHTpupoBaHHoe NuTaHne
(neprognyeckan nHdnoayus)
B 3aMKHYTBIX MOHUXEHNSAX

VHunbsrpayus ¢ BO3MOXHOM
KOHLeHTpaLUvel B 3NMKapcToBOi 30He

BeprukanbHble
nyT NpocaynBaHna
B 30He aapayumn

rOpMQOHTaﬂbele

nyTu npocayun BiH.III_S_l_,_

Puc. 12. KonuenTya/abHasi cxeMa NUTAHUS KapPCTOBBIX noa3eMHbIX BoA /Ik. [anna [12] ¢ nodaBiaenusiMu
aBTOPOB

Huxe 30HBI aspaliuu, MOITHOCTHL KOTOPOM MOXKET ITOCTUTaTh COTEH MeT-
POB, IPOMCXOIUT CMEHAa OOIero HAIpaBJeHUSA IIOTOKA Ha IIPEMMYIIECTBEHHO
cyOropusoHTaIbHOE U (DOPMUPYETCA 30HA HACHIINEHNI KapcTOBBIX Boa. OHa oT-
JUYAETCA OT HACBHIIIEHHOM 30HBI I'PAHYJIAPHBIX KOJIJIEKTOPOB ITPEPLIBUCTOCTHIO
00BOMHEHNA, CBSIBAHHOM ¢ OJIOUYHBIM CTPOEHMEM M3BECTHSIKOBOM TOJIIIN KapCTO-
BBIX MACCHUBOB, CJIOKHOU IeOMeTPHell KapCTOBBLIX IIOJIOCTEH, TPeIuH 1 T.II.

ITo BepTuKanu cxemMa BKJIOUAET CJEAYIOIINE TUAPOANHAMUYECKE 30HbBI:

1) dnurkapcmosas 30Ha, XapaKTepusyeMas OTHOCUTEIbHO PABHOMEPHOUN U
BBICOKOI IIPOHUITAEMOCTBI0O U 3HAUNTEILHBIMU €MKOCTHBIMU cBoiicTBaMu. Oma
OJIy4aeT TJIaBHBIM 00pa3oM MHPUIBTPAIIMOHHOE TUTAHNEe, TMeeT N3MEHUYUBYIO
MOIITHOCTE B IIpefiejiaX OT MEPBBIX 0 JEeCATKOB METPOB U COIEP:KUT Oe3HaImop-
HbIe BOAbI, OOLIYHO 00pa3yIoIlre MOABeIIeH bl BOJOHOCHBIN TOPHU30HT (BEpXO-
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BOIKA), IPEHUPYEMbIIl B HUKEJEKAIIYI0 30HY a’spaluy KPYHIHLIMUA TPeIuHa-
MU U HAPYIIeHUSIMH.

2) 30Ha aspayuu HA PA3INUYHBIX YUACTKAX MACCUBA MMEET MOIITHOCTH 0
400 M u 6ostee. B Heill MpoMCXOAUT CMEITUBAHNE NHPUILTPAITUOHHBIX, THQIIO-
AIlMOHHBIX M KOHIEHCAIIMOHHBLIX BOA. MHMIOAIMOHHBIE MUHYIOT SIHKAPCTO-
BYIO 30HY 1 OBICTPO IIOMAJAIOT B 30HY aspalliu, Ie ABMKeHNe IIPeNMYyIIeCTBeH-
HO BEPTHUKAJbHOE U CYyOBEPTHUKAJIbHOE HUCXOISIee, B KPYIHBIX TPEIuHAX U
KaHaJIaX OTJIMYAaeTcs BBICOKOM ckopocThio (0,4-0,5 M/c). 3mech pacmoJiaraioTcs
BCe KOPPOBUOHHO-PA3PLIBHBIE, HUBAJIbHO-KOPPO3UOHBIE U OOJBINIAA YacTh KOP-
PO3MOHHO-9PO3NOHHBIX TOJIOCTEH, OTHOCAIINXCA K BepXHEMY 3BeHY KapCTOBO-
BOJOHOCHBIX CHCTEM.

3) 3ona ce30HHbLX KOLEOAHULL YpOBHell mMeeT MOIITHOCTE 10 50 M 1 GoJee.
IIuramme BOA 9TOM 30HBI OCYIITECTBJISIETCA 34 CUET 30HBI aspaliui, a YaCTUUHAA
WJIN IIOJIHAS WX PasrpysKa IIPOUCXOAUT B MCTOUHHKAX Yy IMOTHOMKUS CKJIOHOB,
rIe pacioJjaraioTcs meinepbl-ucTouHuku (CKeabcKasa, ¥Y3yHI:Ka, Kearasa, Ila-
HUA U 1p.), cM. puc. 10.

4) 30Ha nosH0z0 HacvluleHUS. 30HY IIOJHOTO HACBHIINIEHUS B KApPCTOBBIX
paiioHax B IIeJIOM MOKHO XapaKTepu3oBaTh KaK OE3HAIOPHYIO CO CBOOOMHON
IIOBEPXHOCTBIO, T/l JIOKAJIbHBIN HAIIOP BOSHUKAET B KAPCTOBLIX KAHAJIAX, 4 TAKIKE
B HM)KHeI yacTu 30HBI, T'Jle €CTh CJIOM KOHTPACTHOU MPOHUITaeMoCcTH. [J1d 30HBI
IIOJIHOTO HACBIIIEeHUS (BMECTe CO CMEeKHOU ¢ Hell 30HOM Ce30HHBIX KoJeOaHmii
YpOBHeI) XapaKkTepHa CJIOKHAs THAPOAUHAMMUKA, 00yCJIOBJIEHHAS B3aUMOMIEH-
CTBHEM Pa3JINYHBLIX (PUIbTPAIMOHHBIX cpel (KaHAJI0BOM M MOPOBO-TPEINHHON)
B YCJIOBUSAX MEPEMEHHOTO IMUTAHUS PA3JIUYHBIX BUIOB.

KonmenryanbHasa cxemMa IUTAHUS W PA3TPY3KHU IIOA3€MHBIX BOJI KapCTOBO-
ro MacCHBa B cucTeMe “‘cyIa-Mope” mokasaHa Ha puc. 13.

HecmoTpsa Ha cTONIb CI0KHYIO TUAPOANHAMUKY KaPCTOBBIX CPEJ, MOIEJIH-
poBamwme moJist GUIABTPAIMU B HUX C IIOMOIIBIO TPAIUIIMOHHON MaTeMaTUYeCKOMR
TPEeXMEePHOH Moaen (GUILTPAIINU C IPOCTPAHCTBEHHO-PACIPeNeIeHHbIMIU TH]-
POTEOJIOTUUECKUMHU ITapaMeTPaMU BO3MOXKHBIO, €CJIW 9Ta MOJEJNb 00eCcIeunBaeT
BO3MOKHOCTD 33[IaHUSA aHU30TPOMHBIX KOdPPUIIMEHTOB (PUABTPAIIUNA IO TOPU-
30HTAJU U BEPTUKAJIU, 3HAUEHMUS KOTOPBIX MOI'YT CHUJIBHO BapbHUPOBATH B IIPO-
crpamcTBe. PesybTaThl MOAEIMPOBAHUA Ha TAKOW MOJIe I OYAyT OTpaKaTh HeKoe
“ycpemHeHHOe” 10Jie HAIIOPOB MJIM YPOBHEH IOJA3eMHBIX BOJ, HECMOTPS Ha BO3-
MOXKHOE peaibHOe OTCYTCTBME OOBOJHEHUS B OTHEJIbHBIX YUACTKAX MOIeIUpye-
Mol obsactu. Tem He MeHee, IO Mepe IIPUBJICUEHHUA MAaHHBIX O KAHAJOBOW H
IIOPOBO-TPEIIIMHHON HEOSHOPOIHOCTH MAacCHuBa (CIeIe0IorniuecKue JaHHbIe, YTOU-
HEeHHbIe TaHHbIe II0 TeKTOHUKE U T. 1.) paspabaTbiBaeMas MOJeJb OyaeT mocTe-
IIEHHO YTOUHATHLCA U Bce 0oJiee aleKBAaTHO OTPAKaTh IPUPOAHYIO TUIPOTE0JIO-
TUUYECKYIO CUCTEeMY. JTa Hles U COCTABJISAET KOHIENTYyaJlbHYIO OCHOBY pa3paba-
TBIBAEMOM HaMU IIPEIBAPUTEILHON I'MAPOTre0JIOTIYECKOT MOIEJIN.

ITapameTrpuueckas 6a3a TEIPOTEOJIOTUUECKON MOAEIU MOKeT OBITh paspa-
0oTama Ha OCHOBE MPUBENEHHBIX BBIIIE JAHHBIX I'€0JIOTMYECKOH M T'UIPOre0Jio-
rUYecKoi mH(popMaIuu, OCHOBHBIMU M3 KOTOPBIX ABJSIOTCS JaHHBIE pesabeda,
3ajileraHus, MOIIHOCTH X HAPYIIEHHOCTH OCHOBHBIX I'€OCTPYKTYPHBIX 9TaKeil,
KapCTOJIOTUUECKOr0 PaOHMPOBaHUS (pacupeneeHns U IIJIOTHOCTH KapCTOBBIX
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b

lopeKLe
KapOoHamHee
nopoads!

KFICMOBble 30Hb!

30Hb!
MEKMORLNECKLIX
Hapywerul

MERPUZEHAbIE U UIBBPKEHHLIE
noods!

Puc. 13. Konnenrya/jpHasi TH/IPOTe0JIOTHYeCcKasi CXeMa IIHTAHMS H Pa3rPy3KH KaPCTOBBIX MOA3eMHBIX BOJ
B cucTeMe “cyma-mMope” ocHoBHOI yacT IOro-3anagnoro cunkianHopusi F'opnoro Kpeima

dopm B mpemesnax 30H (GOPMUPOBAHUS MOA3EeMHBLIX BOX), a TaKiKe MAHHBIX 00
MHQUJIbTPAIIMOHHOM MUTAHUU U Pa3rpy3Ke MOA3eMHBIX BOJ.

2.2. Mamemamuueckas modesb. B OCHOBY r'uapoguHAMUUYECKON MaTeMa-
THUYECKON MOeJI palioHa MCCJIeJOBAHUN IOJ0KEeHa KOHEeUHO-PAa3HOCTHAA all-
PoKcuMAaInud TpexMepHoro Au(pdepeHnnaJbHOT0 YpPaBHEHMA TeO(IUIbTPAIIUN
IIOA3€MHBIX BOJ B YaCTHBIX IIPOM3BOOHBIX:

0 0H)\ 0 0H\), 0 0H o0H
a("xﬁ)%—y@ya}w(fgﬁ)‘w=st, M
roe K., Ky, K., m/cyr — KooppunueHTsl GUILTPAIUK BAOJb KOOPAUHATHBIX
ocell x, Yy, 1 2 COOTBETCTBEHHO;

H(x,y,2z), M — IOTEeHIIUOMETPUUYECKUHN yPOBEHH (HAIIOD);

W(x,y,z), cyrl — QyHKIMSA UCTOUHUKOB (MHPUIBTPALMSA U T.IL.);

S, Ml — ynenrbHas BomooTHAauUA TOPUCTOH Cpebl TIOPO;

t, CyT — BpeMmd.

YrasanHoe Bbille AuddepeHIInaIbHOe YpaBHEHNE OTJINUYAETCSI OT COOT-
BETCTBYIOIIEr0 YPABHEHUA TPAAUIIMOHHON IIJIAHOBO-IIPOCTPAHCTBEHHOM MOIe I
IJI 9TaXKHBIX CUCTEeM BOJLOHOCHBIX TOPMUBOHTOB 3aJaHNeM KO3((PUIIeHTOB (DUIIb-
Tpanuu (B OTJINYNE OT 3aJaHUs BOJOIPOBOINMOCTEN B KJIaCCUUYECKOU ILJIAHOBO-
IIPOCTPAHCTBEHHOM CcXeMe) 10 MPUUMHe HeOOXOAMMOCTH MOAEJIMPOBAHUSI PE3KO
MepeMeHHBIX M aHM30TPOIIHBIX II0 BEPTUKAJIU U TOPUIOHTAIN (PUILTPAIINOH-
HBIX CBOMCTB B 00JIaCTH KapCTOBBIX MaccuBOB. Hapany ¢ nuddepeHIInaIbHBIM
ypaBuenueM (1) mas 3aMbIKAHUA KPaeBOIl 3amauuy 3amaloTCs pasaudyHble (Kak
BHYTPEHHIE, TAK W BHEIIHNE) 'PaHNYHbIe YCJIOBUA Ha KOHTypax MOIeJu, pe-
KaX, UCTOUHUKAX (B TOM UmcJje cCyOMapuMHHOI pasrpys3Ku) u Bomosabopax. Iloc-
Jie KOHEUHO Pa3HOCTHOM AMCKPEeTU3AIlNN KpaeBas 3aJada mpeodpas3yercs B CHUC-
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TeMy ajJredpanvyecKUx ypaBHEHUI, KOTOPas pelllaeTcs YUCIeHHbIMU MEeTOSAMMU.
s pelieHus yKasaHHOM KPpaeBoii 3a7jlau HA IEPCOHATBHOM KOMIBIOTEDE HAMU
HCIIO0JIb30BAJIACH CUCTEMA MOJeJINPOBAHMS MoA3eMHbIX Box “Processing Modflow
for Windows” (Bepcus 5.3), mo3Bossioniasa pemiarth faHHy 3agady [11].

IIpu cxemaTmsamuu paiioHa WCCIEeTOBAHUHA B paspe3e YUUTHIBAJIOCH IBa
CTPYKTYPHBIX 9TayKa, B COOTBETCTBUU C IIPUHIMAEMON KOHIIEIITYAJIbHON MOIe-
JIbIO (PUIBTPAIINN: BePXHUI 0€3HATIOPHBIN C MPENMYIIECTBEHHO BEPTUKATbHBIM
HUCXOAAIIUM IIOTOKOM BOJ U ITPEBAJMPYIOIIUMHU 10 3HAUECHUIO BEePTUKAIbHBI-
MU Koa(duirmeHTaMu GUIbTPAIIUN, U HUKHUN — HAIIOPHO-0€3HAIIOPHEIH ¢ Ipe-
UMYIIEeCTBEHHO TOPU30HTAJILHBIM XapakTepoM (puiabrparuu. Ba3oBbil BOJOYIIOP
MOJeJIM COOTBETCTBYET CJIA0OIIPOHUIIAEMBIM OTJIOMKEHUAM TaBPUUYECKON cepuu,
OTMETKU KPOBJU KOTOPBIX 3aJaBajJNCh B COOTBETCTBUU C MMeIOIeicsa mHMOP-
MAaIliell o reoJIoruyecKkuM paspesam. Takum ob6pasom, HA MOJEJIH 3a4aBajIoCh
2 OCHOBHBIX PACUYETHBIX CJIOS, BEPXHUM M3 KOTOPBIX COOTBETCTBYET TOJIIIE Kap-
CTYIOITUXCSI U3BECTHIKOB U UT'PAET POJIb TOPM30HTA, 00€CIIeUnBAIOIIEro IUTAa-
HUe HUMKeJIeKaIllNX II03eMHBIX BOJ HAaCBIIeHHOH 30HbI. BTOpOit HamopHo-0e3-
HAIIOPHBIA BOJOHOCHBI KOMILJIEKC Ha MOJEJIU CXeMaTu3upyeT OOBOTHEHHYIO
TOJIY, C(POPMUPOBAHHYIO HUIKHEIOPCKUMU IIOPOAAMU, OTJIOMKEHUSIMU TaBPU-
YEeCKOH Cepuu, YeTBEePTUUHLIMHU IeJIIOBUALHBIMY U OIOJ3HEBBIMU OTJIOMKEHUA-
mu FO:xHOTO Gepera mepeMeHHOM MONITHOCTH (a0COJIIOTHBIE OTMETKY B IIpeesiax
50—-600 m).

®doHOBLIE 3HAUEHUA KOI(PPUIIMEHTOB (QUIAbTpAIIUU IIOopoxd (B Ipemerax
saauvenuii or 0.001 mo 5 m/cyT) 3amaBanuch IepeMeHHBIMHY B IIJIaHE 1 Pa3pese C
YU4eTOM cOCTaBa IOPOJl, HAa OCHOBAHWM JINTEPATYPHBLIX HaHHBIX [7, 9, 10]. Ha
(oHOBOE pacmupeneieHNe HAaKJaAbIBAJINCh 30HbI MOBBIMIEHHBIX KO3((PUIIIEHTOB
GuIbTPaAINM II0 yYaCTKaM TEKTOHUYECKUX HAPYIIeHWH 1 aKTUBHOTO KapcTa, B
KOTOPBIX 3HaYEeHUA KOI(PPUITMEeHTOB (PpUIbTPAIINN YBEJINUNBAJINUCH B THUATIa30He
mHoxuTesass 1-100, puc. 14.

B : (¢on) x10 [ x 100

Puc. 14. Cxema 3agaHusi Ha MojieTH (POHOBBIX AHOMAJIBHBIX 3HAUeHHIT K03 uuuenTa puabTpanun no
JAHHBIM TEKTOHUKH U TPACCEPHOI0 IKCIIEPUMEHTA
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TakuMm xKe oOpazoM 3aJaBaIOCh pacipeneseHne NHPUILTPAITMOHHOTO IIH-
TauuA, (POHOBOE 3HAUEHNE KOTOPOTO M3MEHJI0Ch Mo TeppuTopuu ot 30 MM/roz
(maso o6BomuenubIe 30HBI, JOBK) 1o 1000 MmM/roa B Ipeesax KapcTOBBIX Mac-
cuBoB aAi. Ha (poHOBYIO KapTUHY MHPUIABTPAIINYN HaKJaAblBaINCh KOG UILU-
€HTHI YBEJIMUEHU 110 30HAM BBICOKOM BEPTUKAJIBbHOU IIpoBOoAMMOCTH (puc. 15).

- 50 mm/roa 500 mm/roa - 1000 mm/roa

Puc. 15. Cxema 3a1anust Ha MoaeJ U (pOHOBOTO U AHOMAJILHOTO HHPUILTPAIMOHHOT0 MUTAHUS TO13€MHBIX
BO/I B COOTBETCTBHH C YCJIOBHSIMH Pa3BHTHSI IOBEPXHOCTHOIO KapcTa

I'pauuibl Momeau BBIOPAHBI C YUETOM OCOOEHHOCTEH I'e0JIoro-TUAPOTE0JI0-
TUYECKUX YCJIOBUU U reoMOP(OJOTUUECKOTO CTPOEHUs, oporuaporpaduu usy-
yaemoii Tepputopuu. Ha HacTosIeM mpeaBapuTeJIbHOM dTale MOAEJTUPOBAHUA
TPaHUIIBI II0 PEUHOM CeTH, BHEITHUE I'PAHUIIBI, a TaKiKe BHYTPEHHUE TPAHUIIBI
BBIXOJIOB IIOZI3€MHBIX BOJ HA MOBEPXHOCTh B MCTOYHMUKAX 3aaBaJINCh YCJIOBUA-
MU TIE€PBOTO Poja.

KoneuHo-pasHOCTHAA AMCKPETUIAINA MOJAEJNU MMeeT PAaBHOMEPHBIIN Imar
pasouBku 500x500 M, 136x60 6JIOKOB B KasKIOM M3 JBYX TOPU30HTOB (BCETO
16320 pacuerHbIX 6si0KOB). OOIas IJIOIIAAL MOMEJNH C YUYETOM OepPeroBbIX U
CKJIOHOBBIX 30H cocTaBisgeT 1500 km2.

2.3 Kaaubposka modenu u npedsapumeibHvle pe3yabmanivl mo0esuposa-
Hus. ToUHOCTH TUIPOTEOJIOTUUECKUX TPOTHO30B B 3HAUNTEJILHOU CTEIIeHN 3aBU-
CHUT OT TeX MCXOIHBIX ITapaMeTPOB, KOTOPbIE 3aKJIaJbIBAIOTCA B PACUETHYIO CXEMY.

Upes3BBIUANHO CJIOYKHO, Ja WM HE BCETZa BO3MOYKHO OBIBAET OIPEIEIUTH C
TIOMOIITHIO JIa60PATOPHBIX WJIV MOJEBBIX OIIBITHO-(PUILTPAIIMOHHEIX paboT (ODP)
BeJIMYUHBI KOd(duiinenTa GuabTpaIuu Mopoj ca1ab0IpPOHUITaeMbIX OTJI0KEHU.
ITosmyunB umcI0BBIE 3HAUEHUA TAPAMETPOB [JIA OTIEJIbHBIX TOYEK TEPPUTOPHUH,
BechMa TPYAHO ObIBaeT YCTAHOBUTH MX pacIIpefesieHue mo Imiomianu. Jlabopa-
TOPHBIE MCCJIEJOBAHUA 3aUaCTyI0 He 00eCIieYnBarOT HeOOXOUMOM TOCTOBEPHOC-
TU OIpeesieMbIX TapaMeTpoB, a OPP B GosbiioM 00beMe HE TPOBOIATCSA BBU-
Iy UX BBICOKOIT cTrouMocTu. Takum o00pasoM, TEPPUTOPUU OKa3bIBAIOTCA OXa-
PaKTepPUB30BAHHBIMY TOJBKO B OTJEJIbHBIX TOYKaX. B 9TOM ciydae B CIOMKHBIX
MIPUPOAHBIX YCJIOBUSAX M3BECTHBIE IPUEMBI PYYHON U MAaIIMHHON WHTEPIIOJIA-
IIUY CTAHOBATCSA IMPAKTUYECKUN MAaJO MPUEMJIEMBIMU. ¥ CPeIHEeHNe IapaMeTpPOB

22 ISSN 1999-7566 T'eonozus u noaesrnvle uckonaemvie Mupoeozo oxeana



MOIEJIHPOBAHHE PECYPCOB IIOA3EMHBIX BOJ] IOFO—SAHAﬂHOﬁ YACTH I'OPHOI'O KPBIMA

110 BCell TepPUTOPUU WU Ha OTAEJbHBLIX €€ YUACTKAX MOJKET IIPUBECTHU K CYyIIle-
CTBEHHBLIM IIOT'PEIITHOCTSAM MJIN Jajke HeBepPHBIM pesyJbTaTaM IIpPorHo3a. B pac-
CMaTPUBAEMOM JKe Cjydae CUJILHO HAPYIIIeHHBIX 1 HEOTHOPOAHBIX IO ITPOHUIIA-
€MOCTHU IIOPOJ KAPCTOBLIX MACCUBOB JIa00OPATOPHBIE OIIpeAeieHnsa KoadduiimeH-
TOB (QUJIBTPAIINU BOOOIIE HE IPUTOIHBI, ITIOCKOJbKY IIPEICTaBUTEIbHBIE OJIOKK
reo0JIOTUYECKOI cpebl IMEIOT OOJIbIIIIEe Pa3MepPhl BCIENCTBIE HAJIUUUSI 30H ObI-
cTpoit pumiabTpanuu. MUHUMAJIbHBIA JIUHEHHBIN padmep 6,10K0B momeau 500 m
He MMeeT CMBICJIA YMEHbBIIIaTh, IIOCKOJbKY IPH 9TOM TEPSETCS ero “IpecTaBu-
TeJILHOCTDL” C TOUKU 3PEHUS 30H OLICTPOU (puabTparuu (BepTUKAJIbLHBIX 11 TOPU-
30HTAJBHBIX KAaHAJOB U TPEIUH).

Eirie cio:kHee 00CTOUT AeJIO ¢ OIIpeAeieHrIeM BeJINUNHBI CYMMAapPHOIO IIH-
TaHUSA BOAOHOCHOTO ropu3oHTa. OOBIYHO MHPUIBTPAIIMOHHOE IIUTAHNE OIeHU-
BaeTCs OPUEHTHUPOBOUHO HA OCHOBAHUU aHAIN3a KJIMMATUUYECKUX YCJIOBUN paii-
OHA U peike — II0 JaHHBLIM PEeKMMHBIX HAOJIONeHUIl; TIyOMHHOe IUTaHUe BOOO-
IIe YacTo He MOXKeT ObITh OIleHeHO. PacmpocTpaHeHMe STUX Pe3yIbTaTOB Ha BCIO
HUCCIEIyEeMYIO TEPPUTOPHUIO BCETIA ABJIAETCS YCIOBHBIM.

B cBsA3m ¢ ykaszaHHBIMEU mpobJsieMaMu aBTOPaMU OBLIO BBIIOJHEHO pelre-
HUe MMUTAIIMOHHLIX 3a/1a4 C IIeJIbI0 ONpeae/IeHs YYBCTBUTEIbHOCTH MOJEIN K
M3MEHEeHHNI0 T'UIAPOre0JIOTMUeCKUX MapaMeTpoB. B cralimoHapHO# IIOCTaHOBKE
WCCJIeN0BAJIOCH BANAHNE U3MeHEeHUA (POHOBBIX KO3(P(PUITMEeHTOB MHPUIbTPAIIU-
OHHOT'O IIUTAHUSA, KOI(PPUIIMEHTOB BEPTUKAIBHON 1 TOPU30HTAJIILHON (DUJIBTPA-
1Y, a TaKiKe 3HaueHUI 9TUX K0a(p(PUIIMEeHTOB B MpeaesiaX 30H IIOBBLIIICHHONR
IIPOHUITAEMOCTH (KApPCTOBBLIX 1 PA3JIOMHBIX).

IIpu BBIACHEHUM BIMAHUA U3MeHeHUA Koa(duireHToB GUIAbTPAIINN Ha
YPOBEHHBIA PEKUM ITOI3€MHBIX BOJ M3yYaeMbIX BOJOHOCHBIX KOMILJIEKCOB OBLIN
BBITIOJTHEHBI BAPUAHTHI IIOCTAHOBKUN MMUTAIIMOHHBIX 3a7aY C yBeJIUYEHUEM U
yMeHbIIIeHeM (DOHOBBIX 3HAaUeHU! KOd((MUIIMEHTOB (GUIBTPAIIUU II0 OT/EJb-
HBIM yuacTKaMm Mmomeau B 2, 5, 10 pas ¢ HabJ0geHNeM pPe3yIbTUPYIOIIUX MO-
IeJbHBIX YPOBHEH (HAIIOPOB) IIOI3€MHBIX BOJ. B OKOHUATETLHOM BapuaHTe IPU-
HUMAJINUCh Te 3HAUEHUs, KOTOPhIe MTaBaJii HAMOOJIbIIIEe COOTBETCTBUE TOJIYUYEH-
HOII KapTUHBI KOHIIENITYAJIbHON cXeMe MOJIEJIN.

B pesynbraTe penrenusa yKasaHHBIX KaJIMOPOBOUHBIX MMUTAIIMOHHBIX 3a-
Iau BBISICHEHO, UTO MOJeJh B II€JIOM aJleKBAaTHO pearupyeT Ha M3MeHEHUEe OC-
HOBHBIX THIPOTEOJIOTUYECKUX IIapaMeTpoB. Kak u ciaemyeT oKugaTh, HanbOIb-
Imasi peakus ypoBHe# (¢ pasHuiieit 1o 10 M u 6osiee) HAOIOZAETCSA IIPU BapbU-
poBaruu B 2—10 pas Koa(hpuIiimeHTOB QUIBTPAIINN PA3JOMHBIX 30H. M3MeHe-
HUe (OHOBOTO 3HAUEeHUA Koa(duiiueHToB puabrpanuu B 2—10 pas npuBOgUT K
HEeCYIeCTBEHHOMY M3MeHeHU0 ypoBHeH (pasuuma 10 10 mM). 9To 00bsCHAETCA B
IIEPBYIO OUepenhb MPOTAKEHHBIMU I'PAHUIIAMY IIePBOTO pona (Ha peKax 1 Mopc-
KOM KOHTYpe€), TpUOJMKEHHBIMU K OTMETKaM pesibeda, TO eCTh 3HAUNTEILHONU
rpaHnuyHON “purcamnueii” mogenn. Ha manHoM mpeaBapUTEJIbHOM STalle MCCJIe-
IOBAHUI IIOKA eIlle He MMeeTCs SOCTATOYHO IOJHBIX 0aJaHCOBBIX NAHHBIX IIO
pacxogaM Ha THAPOTEOJIOTUYECKUX I'DAaHUIIAX.

B pesyabraTe BBIIOJIHEHHON TAKMM 00pasoM IpPeIBAPUTENILHON KaJiuo-
POBKHM Mozesu Obljaa ITOJyYeHa CXeMa OCHOBHBIX HaIpaBJIEHUN (GDUIbTPAIIUU
MMOABEMHBIX BOJ II0 OCHOBHOMY (BTOPOMY) TOPU30HTY, puc. 16.
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MOIEJIHPOBAHHE PECYPCOB IIOA3EMHBIX BOJ] IOFO—SAHAﬂHOﬁ YACTH I'OPHOI'O KPBIMA

JlocTOBEPHOCTH MOJIEIN OIIEHMBAJIACh II0 COOTBETCTBUIO MOAEIbHBIX YPOB-
Hell HabJJ0MaeMoi 00Ieli KapTUHe MX pacIiIpelesieHns U IPaAleHTOB, OIIpemne-
JISIONNX HaIpaBJIeHNe ITIOTOKOB MOA3eMHBIX BOJ B COOTBETCTBUU C OOINEH T'UI-
POTeOoJIOTMUECKOM KOHIIEMITUEeN X (POpMUPOBAHUS B IIpelesiaX KapCTOBLIX Mac-
CUBOB, OIIMCAHHON BBIIIIE.

AHanu3 oJIy4YeHHON MOIeIbHOM KapThl YPOBHEI HACKHIIIIEHHON 30HBI (HUK-
HEro TOPM30HTA) CBUAETEILCTBYET O TOM, UTO YPOBEHHBIN PEKUM U HaIpaBJie-
HHe TOTOKOB MHOA3eMHBIX BOJ OITpelesideTCA XapakTepoM opormaporpaduu u
YCIOBUAMU UX (DOPMUPOBAHUA Ha KAPCTOBBIX MAacCUBaXxX SiJ.

Ha pwuc. 16 crperxkamMu IIOKasaHbl OCHOBHBIC HAIIPABJIEHUS IBUKEHUSI
IMOABEMHBIX BOJ OT 00s1acT! (hPOPMUPOBAHUA KAPCTOBBIX BOJ K 30HAM Pas3TPy3KH.

B 1menom mosayueHHas MojesbHAsS KapTa COOTBETCTBYET IIPUHUMAEMOM
KOHITENITYaJIbHOM cXeMe W IIpeJABapUTeIbHLIM OIleHKaM, IOJIydeHHBIM B [7].

Pasrpyska moazemubix Box ¢ Aii-IleTpuHCKOr0o MaccuBa MPOUCXOMUT TJIAB-
HBIM 00pa3oM B HAIIpaBJieHUMN BaiimapcKoil JOJUWHBI, 1 gajiee, BO3MOMKHO, (op-
MupyeT HanboJiee 3HAUNTEILHYI0 CYOMAapUHHYIO PasTpys3Ky Ha Mbice Afis. IToc-
JenHu# GakKT (IOATBEPIKIAEMBIN TPAaCCEPHBIMU KCCIeMIOBaHUAMM) TpebyeTr 60-
Jiee meTaJIbHOI MOLeJbHOM paspalboTKIU B XO[e JaJIbHEHIIero CoBepIIIeHCTBOBA-
HUSA MOJEJNHU, C YTOUHEHWEeM XapaKkTepa IIOTOKA B HAIIOPHOM I'OPM30HTE Ha yua-
CTKEe OT I0KHOM rpaHuIlbl balizapckoii JOJUHBI 10 Mbica Afisd.

B Tabaune mpuBemeHBI TOTOPU30HTHBIE COCTABJIIIONINE BOIHOIO OajlaHca
TEePPUTOPUM UCCIENOBAHUI, ITOJyUYEHHBIE TIOCJIE ITPEIBAPUTEIbHON KaJInOPOBKY
MOJEJIH.

IToropn3oHTHAS OLEHKA CYMMAPHOrO BOJHOTO 0ajaHCa TEPPUTOPHHM MOJEJM IO Pe3yabTaTaM NpexBa-
PHUTEIBHOr0 MOJEIUPOBAHMSA

N Pacxox (TsIc. M/cyT)
© TOPU30HTA
OT II OBEpXHOCTI/I ingpusrpanms Pasrpyska B peku, poJHUKH, BeprukanbHbiii BOIOOOMEH ¢
patt cyOMapuHHas COCEJHUM BOJOHOCHBIM FOPH30HTOM
471,092 —241,084 —230,008
2 0 —230,008 230,008

CorjiacHO 9TUM JAHHBIM, IIPOTHO3HBIE (MOJEJIbHBIE) €CTeCTBeHHbBIE Pecyp-
ChI OIleHeHHO# uacTu ['opHOTO KphIiMa, COTJIacHO MOJyYeHHOI OIleHKe, COCTaB-
asor 471 TeIc. M3/CyTKH.

OlieHeHHAsA paHee II0 JAHHBIM Ie0UTOB POAHUKOB (cM. puc. 3, ) cymmap-
HasA pasrpysKa II0J3eMHBIX BOJ B BUJ€ POAHUKOBOTO CTOKa COCTABMJA IIPUMED-
Ho 176 ThIC. M3/cyTRE [20,23].

Takum o0pa3omM, pasuuiia cocraBiseT 295 Tric. M3/cy'r}m. Omna, mmo-BuUgN-
MOMY, cjlaraeTcd W3 AOHHON pasrpy3KU B PeKU, CyOMapWHHOM W PasrpPy3Ku
MEeJKUMU POSHUKAMU.

C mowmoIbio Mojeau HaMu Oblia BBHIIOJHEHA TaKiKe IIpeaBapUTesIbHAasd
OIleHKA CyMMAapHOTO MH(MUILTPAIIMOHHOTO MUTAHU 110 moiranu Aii-Ilerpunc-
Koro MaccuBa (mwromanb 200 kM2), IpeACTaBIAINEr0 OCHOBHOII pailoH NHMUIb-
TPaIMOHHOTO (DOPMUPOBAHUS ITOA3€MHBIX BOJ. PaccunTaHHOe I0Cjie KaauOpoB-
KM MOJeJH 3HaueHNe CYMMApPHON MHPUILTpAIIUU IO 3TOMY BasKHOMY palloHy
cocrauio 243900 M3/cyT, UTO COOTBETCTBYeT MOAy.Iio uTanusa 14,11 i1/(c-xm?2),
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niu 445 mM/ron. ITo B 4 pasa IPeBbBINIAET 3HAUEHUE MUTAHUS, TOJYUYeHHOE B
cpenHeM o mozenu (3,6 1/(c-km2)).

OrMeTuM, UTO IIPUBEIEHHBIE PEe3yJbTAaThl PACUETOB CJIeAyeT paccMaTpU-
BaTh KaK IIpPeBAPUTENIbHBIE, B CBA3U C HEJOCTATOUHON MEeTAJIbLHOCTHIO yUueTa
ncxonHoit nadopmanuy (IPUOJINIKEHHOCTh peabeda, IPaHUIIBI IIePBOTO POLA Ha
peKax u T.m.). 3ajJava JaJbHEHIINX MCCIEOBAHNIN 3aKJII0YAETCSI B YTOUHEHUU
Moze U, IPeo0dpa3oBaHUU €€ B HECTAIIMOHAPHYIO U IIOCTOSHHO AEHCTBYIOIIYIO
MOJIeJIb I0T0-3amnagHou yactu I'opaoro Kprima.

BriBoasr:

e KapcToBo-TpelnuHHbIe BOALI UMEIOT IITMPOKOE PacIpocTpaHeHre B IIpe-
nemax I'opaoro KpbiMa 1 xapaKTepU3yIOTC CA0MKHON I'IAPOANHAMUUYECKOH CB-
3BbI0 MEXKY cOo00i, IMEPUOINUYHOCTHI0O AaKTUBHOTO NH(MUIBTPAITMOHHOTO ITNTAHNA
¥ BecbMa 3HAUUTEJNBLHBIMU CKOPOCTAMU (PUILTPAIIUU, YTO OO0YCJIOBIMBAET CY-
I[eCTBeHHbIEe KOoJebaHUsa 1eOUTOB POSHUKOB.

e ['TyOuHa 3a/ieTaHUS KapCTOBO-TPEIUHHBIX BOJ B KAPOOHATHBIX ITOPOAAX
30HBI HACLIINeHUA B cpeqHeM o Balizapckomy paiiony u Aii-IleTpuHcKoil siiie
cocrasiaser 600 — 200 m.

e B mpenmenax mcciiemyeMoro paioHa NPUCYTCTBYIOT KPYIITHBIE JIMHEHNHBIE
30HBI ABMIKEHUSA KapCTOBO-TPEIMHHBIX ITOJ3eMHBIX BOJ, CBSI3aHHBIE C 30HAMU
MOBLIMIEHHON TeKTOHUYECKOUN TPEI[MHOBATOCTH B OOpaMJIEHUN TePPUTeHHBIX U
BYJIKAHOTEHHBIX ITOPO, UTO MO3BOJIAET TOBOPUTH O MTOCTATOUHO OOJIBLITIOM 00he-
Me cyOMapMHHOM pasTpPy3KM HA Pa3HBIX IIyOMHaX UepHOro Mops He TOJLKO B
MecTaxX KOHTaKTa KapOOHATHBIX IOPOJ ¢ mMopeM (Mbic Alig u ap.), HO U Ha
3HAUUTEIBHON YaCTU IMPOTIKEHHOCTU IOPCKOTO CUHKJIMHOPHUI, 00paMJIEHHOTO
TEePPUTEHHO-BYJIKAHNUYECKUMHU IIOPOJAMHU CyOIIapajieIbHO OeperoBoil JIMHUU.

PesyabTaThl IpeaBapuTEIbHOTO MOAEINPOBAHUS CBUAETEJILCTBYIOT O Ha-
JUYUH 3[eCh 3HAUNTEJIbHBIX PE3ePBOB PECYPCOB ITOI3eMHBIX BOJ II0 CPABHEHUIO
C paHee OIleHEHHBIMU. BO3MOKHOCTb MX 00Jiee TOCTOBEPHOM OITEHKU BHISHLIBAET
He0oO0XOAUMOCTb JAaJIbHEUIINX HCCJIeSOBAHUINA.

e PesgysbTaThl IpeaBapUTEILHOTO MOIEINPOBAHUSA PACIIPeeSIeHIA Pecyp-
CcOB moa3eMHBIX Bop I'opHoro KpbIiMa M OlleHeHHBIX AeOMTOB POSHUKOB CBUIE-
TeJILCTBYIOT O TOM, YTO CyOMapHHHAA pasrpys3Ka MoA3eMHbBIX BoJ HUepHOTro Mops
IOCTHUTaeT 3HAUUTEIbHBIX pasMepoB (Gosee coTHu ThIC M3/cyTku. OHaA (GOpMU-
pyeTcs 3a cueT HanboJiee CTaOMIBHBIX PECYPCOB KAapPCTOBLIX BOJ 1 MOJKET IIPe/I-
CTABJATH 3HAUUTEJNbHBINA MHTEPEC IJA MUTHeBOT0 BOAOCHAOGKEHUS HACEJIeHU.

e YCOBEePIIIEHCTBOBAaHHAA HAa CJEAYIOIEM JTale BBIIOJHEeHUA paboT Mo-
IIeJIb OIEHKU PecypcoB KapCTOBO-TPEITUHHBIX ITOI3€MHBIX BOJ ITO3BOJIAT 3HAYUM-
TeJIbHO MPOABUHYTHCA B PEIeHUN aKTYaJbHBIX IIPUKJIATHBIX 3aJa4 BOJOCHAO-
JKeHUs paiioHoB IpearopHoro KpeiMa, olleHKY PUCKOB aHTPOIIOTEHHOTO 3arpsas-
HEHUS 9TUX BOZ, 000CHOBAHUSI MEPOIPUATUN IO eT0 MUHUMUIAIIUY U IpeKpa-
meHunio. B manpHelIeM II0 Mepe AeTaausaluu U (pparMeHTaI[uy MOIEJIU ee
IaHHBbIe MOTYT OBITh KMCIIOJB30BAHBLI IPU PEINeHUN WHIKEHEePHO-Te0JIOTHYe-
CKUX 3aJad4.

1. Bedv HU.II. Knumatuueckuii ariaac Kpeima. — Cumdepomnons: Taspusa-ILiroc, 2000. —
120 c.

2. Mybasauckuii B.H. KapcroBblie meniepsl u maxTtbl ['opHoro Kpeiva. — JI.: Hayka, 1977. —
180 c.
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srcuenunueit IO “Kpoimreosorua”. Asroper M.B. Banuna, JI.A. ®uronuHa u ap. —
Wsnanwme reosnoro-xkaprorpaduueckoit napruu IITE Munucrepcrsa reonoruu CCCP, 1986.
OduHaMuuecKue 3amachl MOJ3€MHBIX BOJ| IOT'0-3aIlafHONM YAaCTH TJIABHOU Tpaabl KpbiMc-
kux rop. K.B. ITomoB u ap. — BCEI'MHT'EO, 1948.

W3yueHne WHIKEHEPHO-TEOJIOTUYECKUX XaPaKTEPUCTUK SJITUHCKOTO THUAPOTOHHENA U
BHeJpeHMne B IPOoeKT ero peMoHTHBIX pabor. FO.U. IllyToB u ap.— Cumdpepomnons, UMP,
1988.

Wsyuenne nmoazeMHBIX KapcToBbIX mojiocTeil YCCP ¢ 1mesbio BHISICHEHUS BO3MOYKHOCTU
WX WCIOJb30BaHUSA [JIA HYK] HAPOJHOrO X03sdaiicTBa. KamacTp riiyOMHHBIX KapCTOBBIX
nosocreit Kprima. Pasgen 7. Jlacnmuackuii, ArapMmeIickuii ropasie maccust u 11 rpaga
KpeivMckux rop. B.U. [Ny6asauckuii, 10.1. llyto u ap. — Cumdpepomnons, IMP, 1966.
WsyueHre MPOCTPAHCTBEHHBIX WM3MEHEHUH (DUJIBTPAIMOHHBIX CBONCTB BEPXHEIOPCKUX
M3BECTHAKOB 0COOEHHOCTEN MBUIKEHUS U PAsTPY3KU, IPUYPOUEHHBIX K HUM IOJ3€MHBIX
BOJ, B Ioro-3amagHoii yactu ['oprHo-KpbIiMcKo#l kKapcToBoii obaactu. Jlymuk A.B., FOpos-
cxkuit 10.T'. u gp. — Cumdepomnons, IMP, 1985.

Wsyuenne pe:xuma noaseMHbIX Bof ['oproro KpbiMa 1 IpPOrHO3 M3MEHEHU T IPOreoo-
ruueckux ycyaoBuii 3a 1993-1995. — Cumdepomnons, IMP, 1996.

OcHoOBHBIe pesyJsbTaThl paborT Aii-IleTpuWHCKOI I'MAPOreoJIOrMYecKoi craHiuu /6asni/
MMP: MT" YCCP 3a 1957-1964. B.H. [y6asauckuii. — Cumdepomosb, 1967.

OTyeT 0 pesyJbTaTax OIEHKM 3aIllacoB IIOA3€MHBIX BOJ MO pogHmKam JluBaguiickoro,
SntuHCKOro M HUKUTCKOrO rumIporeoJJOrTMUYeCKNX PAaOHOB, IOTO-3amagHou yactu IJaB-
Hoit rpsaasl Kpeimckux rop. Kapra skemiayaTarmoHHBIX 3aI1aCOB IMOA3€MHBIX BOJ II0 POJI-
Hukam JluBaguiickoro, SatuHCKOro 1 HUKUTCKOTO TUAPOre0JOTUUYECKUX PANOHOB, CO-
BMeII[eHHasA C KapToil yeTBepTuMUHBIX oTyoKeHuii. yKapukosa K.II., Koctun II.U. —
“Kpeimreosorus”’, Kpeimckas KI'P9, 1974.

OTyeT 0 pesyJsbTaTax IPeJBAPUTEIbHON PasBeIKU MOJ3EeMHBIX BOJ HA CEBEPHOM CKJIOHE
foro-zamaguoit yactu I'opaoro Kpwima mgia BogocHaG:xenms r. CeBacTorouis (y4acToOK
Popuurkosckuii). 1982-1989. — KpeIMcKaAa ruporeoJiornuecKas SKCIeIuIIus 00beJuHe-
uus “Kpbeivmreosorus”, 1989.

OTueT M0 MBYYEHUIO AUCTAHIIMOHHBIMUA METOJaMU CTPYKTYPHO-TEKTOHUUYECKUX OCOOEH-
"ocreii I'opuoro u IIpearopuoro KpeiMa ¢ Iiesbi0 BbIfeJieHUsS OOBOAHEHHBIX 30H. Ila-
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Kpoeivckasa I'TO, 1984.

23. O1eHKa COCTOSIHUS B3aMMOCBS3U IIOLN3€MHBIX U MOPCKHUX BOJ KPBIMCKOI'O IMOGEperkbs.
IO.T'. IOpoBckuii u ap. — Cumdepomnoas, IMP, 1993.

24. PernonajbHasA OIleHKA 3aIacoB moaseMHBLIX Box I'opaoro Kpeima. Kapra omenku 3arma-
coB nog3eMHubIX Box 'opaoro Kpeima. I'.I1. Hekaiogos, K.I1. sKapukoBa. — O0beguHeHTE
“Kpbimmopreosorusa”, 1978.

25. CBOOHBII OTUET II0 M3YUEHUIO PerKUMa I0oA3eMHbIX Bog 'opHoro Kprima 3a 1971-1980. —
Cumpepomoasb, KpeIMCcKasa ruaporeosornueckas sxciaenuiinsa oobennaenus “Kpbimreo-
gorus”, 1981.

Pospobaeno cxemarusalliio riporeoJiorivyHMX yMOB MiBAEHHO-3aXiAHOI YacTUHU
Tipcekoro Kpumy. BukonaHO MOJeNbHUU aHAJi3 TOJIOBHUX HANPAMKIB PyXy IiI3eMHUX
BOJ Bim objacTell »KMBJIEHHA (KapCTOBUX MAaCWBiB) AN y NepeATipHi palioHM Ta 30HU
CcyOMapMHHOTO PO3BaHTAKeHHsI. Pe3yabTaToM poOOTH € IoIepemHs IifAporeoJioriuHa Mo-

TUYHOI MOJeJi.

The schematization of hydrogeological conditions of the south-west Mountain Crimea
is developed. The modeling analysis is performed of principal directions of groundwater
movement from the recharge zones (mountain karst plateaus) to submontane areas and
zones of submarine groundwater discharge. In the result the preliminary hydrogeological
model is developed as the base for further its improvement and transformation into the
permanent-action model.
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