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B. A. KpatowkuH, B. 1. Knoyko

AKKYMYNAUNUA HEDTU U NPUPOOHOIO rA3A
HA KOHTUHEHTAJIbHOM CKJIOHE CEBEPHOW AMEPUKU

Ha koHTMHeHTanbHOMy cxuni MiBHiYHOI AMepukn y BiokputoMy Mopi 6ina KaHagu, Mekciku i CLUA e 322
rMmMbokoBoaHi (222-3042 M) HadTOBMX i ra30BUX POAOBULLA. IX cymMapHi 3anacu AopiBHIOWTL 7605 MAH T
HapTOBOro €KBiBasieHTa B MIENCTOUEHOBMX, KAaNHO30MCbKUXMX | ME3030MCbKMX MicKax i MiICKOBMKAX Ha

rnnbuHax Big, 879 oo 10 692 m.

In the North America’s continental slope off Canada, Mexico and USA, there are 322 deepwater (222-3042 m)
oil and gas fields. Their total reserves are equal to 7605 million tons of oil equivalent in the Pleistocene, Cenozoic
and Mesozoic sands and sandstones at the depths of 879 to 10 692 m.

[MpombILneHHbIe 3anacbl HepTU, KOHOEH-
caTa 1 NpupoaHOro ra3a Ha KOHTUHEHTAILHOM
cknioHe CeBepHO AMepuKM pasBenaHbl 1 4ac-
TUYHO pa3pabaTbiBAIOTCH B MOPCKUX SKOHOMMU-
yeckux 3oHax KaHagpl, Mekcukm n CLLA B AT-
naHtuke, CesepHom JlegoBUTOM U TUXOM
OKeaHax.

85 kM ceBepOo-BOCTOYHEE KAaHAACKOro 0-Ba
Mensunn u 40 kv 3anagHee o-Ba Jloxuna (KaHa-
OCKUIA ApKTUYECKMIA apxunenar), rge rnybuvHa
Mopst bodopTta 277 M, BbINO OTKPLITO elWE B
1978 r. rMraHTCcKOE MecTopoxaeHne Yantouil
(141 mnpg m® npupoaHoro rasa) cks. 1-Okc.
Ona ¢oHTaHnposana 230 Teic. M3/cyT rasa co-
BOKYMHO 13 TPMACOBbIX U FOPCKMX MECKOB C My-
OWHbI, COOTBETCTBEHHO paBHOM 1900-1945 un
1526-1546 M Ha O4Y€Hb KPYMHOW aHTUKIIMHAIN
Ceepapynckoro ocago4Horo 6acceiHa. floopom
nosgHee, NOCPeanHe Mexay ABYMS YrOMSIHY-
TbIMU OCTPOBaMWU, Ha APYron KPYnHOM aHTUKU-
Hanmm OBOHapyXeHO elE OOHO TUraHTCKoe
(85 mnpa m®) mybokosogHoe (250 M) rasosoe
MecTopoxaeHue Yantouw-2. Ero cks. 63-Ixu
n 63-3kc dpoHTaHnposany no 250 Teic. M3/cyT
MPUPOAHOro rasa M3 IPCKUX NeckoB KuHr
XpucTuaH, BCKPbITbIX B WHTEpBane rnybuH
1683-1700 M, 1 212 Thic. M3/CyT NPMPOOHOIO
rasa 13 KarHO30MCKUX NecKoB, 3aneraioLmx B
mHTepeane rmyouH 879-912 m. B aTom xe mope
rny6buHon 544 m BeiseneHo B 1983 . 18 km tox-
Hee 0-Ba dnned PnHrHecc rasaoBoe MecTopox-
neHve CkannuH, cogepxallee B FOPCKMX Meckax
40 mnpa, M3 npupogHoro rasa. Cks. 3-CkannuH,
OTKPbIBLLIAS 3TO MECTOPOXAEHNE, Aana GoHTaH
raza geéurtom 213 Teic. M3/CyT rasa u3 IOPCKMX
neckoB KnHr XpmnctmaH TonwmHon 20 m [2].

© B. A. KpatoLkuH, B. M. Knoyko, 2012
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Mmy6okoBoaHoe (262 m) 6odpopTOoMOpCcKoe
rasoHedTAHOE MecTopoOXaeHue Yap pa3sena-
HO 42 KM BOCTOK—Or0-BOCTOYHEE HEMOPCKOIro
ra3oBoro mecrtopoxaeHus KuHr XpucTumaH,
4YTO HA OOHOUMEHHOM OCTpoBe, CkB. 07-IXun-
Yap. N3 1opcKkmx NeckoB, NPONAEHHbIX €10 B H-
Tepeane mybuH 1315-1320 m, nonyyeH npu-
TOK: nnactoucnbiTatenemMm B Tpybax NOOHAT
cTton6 HedTM BbicOTOM 482 M 6€3 BOAbI, a U3
KaMHO30MCKUX MeckoB yaapun ¢poHTaH nebu-
ToMm 512 Tthic. M3/cyT npupoaHOro rasa.
B 1981 . 17 km MmopucTee 0-Ba Jloxmna, OTKpbI-
To rnybokoBogHoe (300 M) HepTAHOE MeCTO-
poxaeHne Cucko. Ero ckBaxunHa-nepBOOTK-
pbiBaTenbHMUa 66-bn-Cncko doHTaHnpoBana
286 m3/cyT HedpTn nnoTHocTbio 830 kr/m® n3
lopckmx neckoB ABMHrak. C Takum xe aebmutom
HedTN TOM Xe NAOTHOCTU N U3 TEX XXE NECKOB C
rnyobuHel 1700 m pana ¢oHTaH HedTU U CKB.
42-Cun-Cucko B 1982 r. Ewié ogHo rnybokoBoa-
Hoe (244 M) HedTAHOE MEeCTOpPOXAEHNE Annn-
COH BbIIBIEHO CKB. 47-Cu-AnnucoH 3,5 km
MopucTee o-Ba dnned PuHrHecc. OHa ¢poHTa-
HupoBsana 7,8 mnH M3/CyT NpUPOAHOro rasa u
okosio 408 wm%/cyT HedpTM MNOTHOCTLIO
866 kr/m® COBMECTHO U3 BEpPXHEeTPUacOoBOro
necyaHuka Xenbdepr n BepxXHEpPCKOro necya-
HUKa ABMHrak Ha KpPYrHOW aHTUKIIMHANU H0X-
Hee KpynHoro copoca [2, 30].

Bce sTm mecTopoXaeHus Haxoodatcs B
CeepapynckomMm ocagoyHoMm bOacceriHe, non-
HOCTbIO pacrnonoxeHHoMm B 3anonsipbe. OH
pa3BuICa MNOCNE 3JICMEPCKOro OporeHesa
(nosgHUIn AeBOH/paHHMI KapBOOoH) Ha cknagyva-
TON, 3POANPOBAHHON N OCNOXHEHHOWN pPasfo-
Mamu TOJLWE ropHbIX Nopoa 6onee opeBHEro
®paHknnHckoro ocago4Horo 6acceriHa n Bbl-
NMOJSIHEH OTIIOXEHUSIMK, BO3PACT KOTOPbIX U3-
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MEHSIeTC OT CpeAHeKaMeHHOYroflbHOro Ao
MUoLLeHOBOro. Kap6oH 1 nepMb — 3TO IMaBHbIM
06pa3omM MoLLHas Tosa U3BECTHSKOB, KOTO-
pble Mo NioWaanm 4acTo 3aMeLLalnTcsa apru-
nMTamMun, ruHaMu, HUMHUCTbBIMU ClaHuamu,
3BanopuTamMm, buoTepmMamMmn U necyaHmkamu.
BepxHsas nepMb OTAENEHA OT HUXHEN KPYMHbIM
cTpaturpadunyecknm Hecornacmem, Ha rpaHn-
LLle C KOTOpPbIM B pa3pe3e NosiBASITCS UHTPY-
3MBHbIE W 3KCTPY3MBHbIE N3BEPXEHHbIE FOP-
Hble nopoabl. Me3o3onckas ocagoyHas Tonwa
COCTOUT U3 MOPCKNX MMMHUCTLIX CNIAHLUEB U ap-
rMNNNTOB, NepecnanBaloLLMXCs C anespoanTa-
MW 1 NecYaHMKamMm HeMOPCKOro reHesunca. He-
penko MX MOLLHOCTb M3MEPSIETCS COTHAMU
MeTpOB, 2 CAaMNM 3TUM OTIOXEHUAM NpUcyLLa
daupanbHas N3MeH4YMBOCTb. Bhillle No paspe-
3y 3aneratT NecyaHukn 1 apruiinTbl, B HUX-
HEM MeJly BHOBb MOSIBASIIOTCS MHTPY3MBHbIE U
3KCTPY3MBHbIE FOPHbIE MOPOAbLI, a B pa3pese
HUXXHEro 1 BepXHero Mena — niacTbl KAMEHHO-
ro yrns. CambiMn MONIOALIMW FOPHLIMWU NMOPO-
namu Ceeppapynckoro 6accenHa sIBASIIOTCS
KanHO30MCKNne oTnoxeHns cgpopmaumm "npo-
B IBpuUKaA”, UMEIOLLIE MOLLIHOCTb OT MeHee
900 oo 3050 M 1 npeacTaBneHHOW aneBpon-
TaMn C NPOCNOAMU KAMEHHbIX yrnew [6].

MPOMBILLNEHHO Fa30HOCHLIMK OKa3anncb
noaBoAHble Heapa KaHaackoro rybokoBoObs
1 B [leBMcoBoM nponanee Jlabpagopckoro mMo-
ps. KOHTUHEHTaNbHbIN CKAOH 346eCb COCTOUT
M3 KPYMHbIX HAaKJIOHHbIX OWU3bIOHKTUBHbLIX 6J10-
KOB 3€MHOW KOpPbl U COOEPXUT NATb ra30KOH-
[eHcaTHbIX MecTopoxaeHuin. Camoe KpynHoe
13 HUX — Xoynaenn. OHO HaxoAnTCs B NPONvBe
rny6buHoin 550 M n oTkpbITo B 1978 1. ckB. 33-
Ain, ¢oHTaHuposaBweln ot 405 Thic. Ao
524 Tbic. M3/cyT rasa v ot 50 0o 56 M3/CyT KOH-
heHcaTa U3 Me3030Mcknx neckoB. OHM npo-
MBbILLSIEHHO ra30HOCHbLI 1 MOPUCTEE BOCTOYHO-
ro nobepexba MaTepunkoBoi KaHaabl 1 Bo3ne
0-Ba HblodayHaneHa. Tak, lOXHee Hero, Ha
Bonblwinx otmenax, roe rnybuHa ATnaHTUKK
222 M, ckB. 1-43-HopT anHa poHTaHMpoBana
355 TbIc. M3/CcyT rasa u 45 m3/cyT KoOHaeHcaTa
13 IOPCKUX NECHAHUKOB B MHTEpBare ryouH oT
4536 no 4538 m [2].

OaHUM N3 NepcrnekTUBHbLIX rMyOOKOBOAHbIX
HedTerasoHOCHbIX permoHoB KaHaabl 9BnaeT-
CSl, KOHEYHO, N KOHTUHEHTasbHbIN CKIOH Ce-
BepHoOW AmMepukn BocTtodHee Hosown LLoTnaH-
aunun, B AtnanTtuke rmybuHoin ot 300 o 6onee
4000 m. OH npocTmpaeTcs no4tm Ha 850 kKm oT
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rpaHmubl KaHaga/CLUA 0o BOCTOYHOrO KOHLUA
0-Ba HelopayHaneHa. B obuiem, 1o — pacno-
JIOXKEHHAas BHM3 NO NadeHUIo YacTb PermoHalsb-
HOro AenoLeHTpa, M3BecTHoro kak LoTtnaH-
OCckuih  BGacceliH, KOTOpPbIA  COOAEPXUT
0Caf04HYI0, NPENMYLLIECTBEHHO IOPCKO-MENO-
BYIO TOJILLY MOLLIHOCTbIO A0 22 KM, Fae Konnek-
TOpamm He(pTU 1 rasa B €€ paspese ABNAITCSH
TYpOUANTHBIE NECKM W necyaHukn Beppunn
KaHboH (okchopa—knmmepunax), obHapyxeH-
Hble 6ypeHnem. C 2001 r. 3gecb, B ATnaHTuKe
rnyéuHoi 980-2100 m, npobypeHo ceMb CKBa-
>XMH, HO MPUTOKW rasa noJly4eHbl TONIbKO B CKB.
24-Oxu-AnHanonuc. OHa umeeT 3ab0oW Ha ry-
6uHe 6182 M u ¢oHTaHMpoBana ra3omMm mu3
BEPXHEMENOBbLIX TYPOUANTHbLIX MECKOB TOSLLM-
Ho 30,5 M Ha Kpblfle 0OHOro N3 MMHUbdacce-
HOB MeXAay LUTOKaMM KaMeHHOW conu Apro
(BEPXHUI TPpMAC), NOYLNMN N3 HUXKHEN YacTn
0Caf04yHOWN TONWM, KOTOpPas COCTOUT U3 BEPX-
HETPMACOBbIX-HUXHEIOPCKNX CUHPUPTOBLIX
KpaCHOL|BETOB, 3BANOPUTOB U APYrnX OTIOXe-
HU. KpacHouBeTbl — B rpabeHax 1 Tporax Ha
NOBEPXHOCTU KPUCTANIINYECKOro dyHAaMEHTa
N3 MeTaMopdUIECKNX U N3BEPXKEHHbBIX MOPOA,
Y a10ln ckBaxuHbl (B 500 M OT Hee) ecTb oy6-
nép — ckB. 24-b-AHHanonuc, KotTopas Ha rny-
OuHe 3497 M BCTpeTMna CUibHbIe MPUTOKU ra-
3a, Tpebywuwme Mx MyweHus n rposgumne
noTepen cTteona.

HosowoTnaHackni KOHTUHEHTAaNbHbIN
CKJIOH — 3TO HOBasl ra3o- M ra3okoHAeHcaTo-
HOCHasi MPOBUHLUUS, U3BNIEKAEMbIE PECYPChI
KOTOPOW Mnoka OLUEHMBAIOTCS, B CPedHEM, 00
1,161 TpaH M3 rasa n 795 miH M3 KoHOeHcara.
Mx pa3Benke M OCBOEHWUIO GNaronpusaTCTBYET
HanM4me Mopckon HedpTerazoaobbIBHON NHGp-
pacTpyKTypbl Ha cocegHeM wenbde y 0-Ba
Coalibn n HemaBHO 3aKOH4YEHHasa npoknaaka
Tam NoABOOHOIO ra3onpoBoga — kaHana noc-
TaBKM rasa Ha KpyrHbiii 1 ObICTPO pacLUmMpsiio-
LLMIACA ero pbIHOK B BOCTO4YHOM KaHane n ce-
Bepo-BocTo4YHOM YacTn CLUA. B LLlotnanackom
ocano4yHoM bacceiriHe reodusnkon n dypeHu-
€M BbISIBJIEHbI cofleamManupbl MPOTbIKAHUS U
NoABOAHbIE KAHbOHbLI — MOrnMKaHckuin Ha cese-
po-3anage, a Ha ceBepo-BOCTOke — Beppunn,
LoycoH 1 JIoraH, koTopble nepecekaloT OPoB-
Ky wenbda 3anagHee o-sa Cenbn [25].

Taknum 0bpa3om, B KaHaACKOW Y4aCcTM KOH-
TUHEHTanbHOro cknoHa CeBepHoW Amepukmn
MMEIOTCS, HO [10 CUX NOp He pa3pabaTbiBalOTCS
neBATb rMyboKoBOAHbLIX (222-980 M) mMecTo-
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POXAEHMA C HenoacyYUTaHHbIMKU 3anacamu
HedTN U KOHAEHCcaTa, HO C CyMMapHbIMU Ha-
YasibHbIMK 3anacamu 266 mapg, M3 NPUPoaHO-
ro rasa B TPUaACOBbIX, IOPCKNX N KAMHO30MCKNX
rneckax 1 necyaHukax, oTkyaa CKBaXuHbl GOH-
TaHuposanu ot 286 no 408 m3/cyT HedTH, OT
45 pno 56 m3/cyT KoHpaeHcarta n ot 212 no 7800
ThiC. M3/CYT NMPUPOAHOro rasa C MyOGuHbl OT
879 no 6182 m.

Y Mekcukm Bce e€ MOPCKNUE MECTOPOXAE-
H1a HedTn 1 raza — B 3anmee Kamneue n Mek-
CuKaHCKOM 3anuBe rnybuHoi oo 60 m. B noc-
negHeM umetotcs 20 MeCTOPOXaAeHUNn HedpTun
n rasa — ApeHk, Appecnd Meano, ATyH, ATyH-
110, barp, barp-110, barp-501, Ncna-ne-Jlo-
6oc, Kanunca, Kapna, Mapcona, MexunboH,
Mopca, NukoH, TnbypoH, TuHTopepa, Dckya-
N0, BCTYpnoH 1 apa 6e3biMAHHbIX. X HedTb
VMeEET MJIOTHOCTbL 825-916 kr/m3 1 3aneraer B
pndOoBLIX N3BECTHAKAxX Onb Abpa cpenHero
Mena M MUOLIEHOBLIX PaKyLUHSKax MOPCKOM
yacTu norpebEHHOro aTonna, ¢ KOTOpbIM CBSI-
3aHbl 1 BCE MATEPUKOBbIE HEPTAHbIE MECTO-
poxaeHus panoHa daxa-pe-Opo. Hakonnew-
Has n0obblya BocbMn (Appecud Meamo, ATyH,
barp, Ncna-pe-Jlo6oc, Mapcona, Mopca, Tu-
OYpPOH 1 AcKyasno) HePTAHbIX MECTOPOXAEHWUI
paBHa 28,5 MnH T. I3BECTHAKN — TpeLunHoBa-
Tbl€ 1 NafeokapcToBble. PakyLlHAKM — 3TO ByT
1 3EPHSIK UM 3epPHOBMK C MOPUCTOCTbLIO OKOJO
18%, npoHuuaemocTbio ot 0,07 1o 3 M2 n ad-
$HEKTMBHO HePTEra3oHaChILLEHHOW TONLLNHON
o1 40 no 106 M. HedTAHbIE 3anexu accoLumn-
MPYIOTCS C O4YEeHb aKTUBHbLIM BOOOHAMOPHbLIM
PEXVMOM, W JaHHbIE MO BCEM MECTOPOXAEHN-
SIM MOKa3blBalOT, YTO NageHue nnacToBOro
[aBNeHNs MOYTM PaBHO Hynio [34].

B sanuBe Kamneue Bce HedTsHbIE N ra30-
Bble MECTOPOXAEHUS TOXE MenkoBoAHble. Ca-
Moe KpynHoe 13 Hux — Kantapenb. OHO Havano
pa3pabaTbiBaTbcs B 1979 r., naét okono 60%
HedTenoObl4 MeKCHKM, HO HaX0AMUTCH yXe Ha
pybexe HeobpaTUMOoro nageHnsa 0oobiuYn Hed-
™, gas 1828 mnH M3 HepTU N3 €€ HaYasIbHbIX
n3BJieKaeMblIx, paBHbIx 2862 mnH M3 [20].

NcToweHne KanTtapenb U OTKPbITUE MHO-
r’Mx HePTHAHbIX N Fa30BbIX MECTOPOXAEHWUN
amepukaHuamu B rnybokoBoabe MekcukaHec-
KOro 3anmBa MPUBMEKNIO BHMMaHWE rocyaap-
CTBEHHON HedTaHOM kKomnaHuun "TleTponeoc
Mexukanoc" ("lemex") K n3y4yeHunto rasoHed-
TSHOrO NOTeHumana KOHTUHEHTANIbHOrO CKJ10-
Ha Kak B npmnbpexbe WT. Bepakpyc, Tak 1 BO3-
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ne mectopoxaeHusa KaHtapenb. CeBepHee He-
ro kK 2012 roay 6yanyT paboTaTb NATb MOPCKNX
OypoBbIx cTaHKOB "llemex”, a mopucTee yno-
MSIHYTOro NorpebEeHHOro aTtosna y>e OTKPbIThI
B MyOOKOBOAbE ABa ra3oBbIX N ABa HEPTHAHbIX
MecTopoxaeHus. MNpaeaa, nx HedpTb CBEPXTS-
XEénasi. [a30Bble Xe xapakTepusylTca cneay-
OLLMM.

OnHo 13 Hux "Temex" 0bHapyXun rmyoboko-
BoAHOM (793 M) ckB. 1-Jlanarn, npobypeHHOon
B MekcukaHCcKkOM 3anmBe MopucTtee nobe-
pexbs WT. Bepakpyc. MsonobbiBHas 30Ha,
BCKpbiTasi ckB. 1-Jlanarin, cnocobHa paBaTtb
510 mnH m3/cyT rasa (18 Bcfgd). OTkpbiTue
BTOPOro ra3oBOro MeCTOPOXAEHUs ryboKo-
BoaHoM (915 m) ckB. 1-Hoxanb B 2006 r. umeno
BCe Mpu3Hakn ceHcaumun. byaoyun npobypeHa
102 km ceBepo-BocTO4HEee . KoaTuakoanbkoc
0o 3abos Ha rmyobuHe 4000 M 1 BCKPbIB, COr-
NlacHO KapoTaxy, razoHedTeno0ObiBHYO 30HY
Ha rnyobuHe 3202,5 M, 9Ta ckBaXxuHa gana oc-
HoBaHMe "Tlemex" yTBEpPXAATb, YTO 30ECb OTK-
pbiT rasoHePTAHON MNOTEHUMan, pPaBHbIN
1590 mnH M3, a BuHceHTy dokey, npesnaeHTy
Mekcuku, o6bABUTb, YTO CKB. 1-Hoxanb Bbis-
BUNa KpynHoe HepTssHOE MECTOPOXAEHUE C
3anacamu 1590 mnH M3 HedTn (1370 MAH T).
Ha camom xe pene ckB. 1-Hoxanb oTkpbina ra-
30BOE MECTOPOXAEHME C 3anacamm BCEro
6,94 mnpa M3 NPUPOAHOro rasa, GOHTAHNPO-
BaB 255 Tbic. M3/cyT rasa [13, 20, 21, 28, 34].

B o6uieM, y MekCrku Ha KOHTUHEHTaIbHOM
CKJIOHE MoKa NNWb YeTblipe ry6oKOBOAHbIX
(793-915 m) mecTopoXaeHus ra3a n HedpTn, a
MX [OoOKa3aHHble 3anacbl, paBHble MO4YTK
7 mnpa, M3 NPUpPoOaHOro rasa, 3aieratoT Ha Mmy-
6uHe 3202,5 m.

OcTanbHas 4aCcTb MaTeEPUKOBOro CKJIOHA
CeBepHolh AMepuku HedTerazoHocHa B Mek-
CUKaHCKOM 3anmee u npubpexbe Kanudpop-
HUKW. 30eCb, B TUXOOKEAHCKOW 9KOHOMUYECKOMN
30He CLLA, 19 km 3anagHee mbica MNoliHT KoH-
cenuwH, roe rmybmHa Tuxoro okeaHa paBHa
240 m, ckB. 1-1-0315 B 1981 . poHTaHNpOBaA-
na 575 M3/cyT HedTU M3 HUXKHEMUOLLEHOBOW
dopmaumm MoHTpen, a cks. 2-M-3015, yTo0
1,5 KM ceBepo-3anagHee, roe rnybuHa okeaHa
JocturaeT 272 M, doHTaHnposana 475 m3/cyt
HepTU M3 TOM Xe dopmauunm, NOATBEPAUNB
OTKPbITUE  TUraHTCKOro rny6boKOBOAHOIO
(240-272 M) HePTAHOrO MEeCTOPOXAEHUS
MOMHT Apxenb0o Ha AHTUKNMHAIN, OCNOXHEH-
HOM pas3fioMoM ¢ amnnTyaoin 732 m. B ceBe-
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pO-3anagHoOM AN3bIOHKTMBHOM BJ10Ke 3TOM aH-
TUKNMMHaNM [o6biBaeTcs HedTb MNOTHOCTbIO
855-865 kr/m3 1 cepHUCTOCTbIO A0 1 Mac. %, a
B Or0-3anagHoM OU3bIOHKTUBHOM BJ10Ke — He-
¢GTb nnoTHocTbio 916-993 kr/M® u cepHuc-
TocTblo 3 Mac. %. HedpteHocHas nnowaab 060-
nx 6nokos — 2400 ra, BoAoHedTAHOW KOHTAKT
(BHK) — Ha rmybuHe 2380 M, Ha4anbHbIE reoso-
rnyeckue sanacbl HedTn — 477-795 maH M3,
na3snekaemble — 48-50 mMaH M3, apPpekTBHO
HedTeHacblWeHHaa TonwuHa MoHTpen -
70-442 m, a MmakcumanbHaa HedpTenobbiva —
15 Thic. M3/cyT. HedTb 3aneraeT B TpeLMHOBA-
TbIX POroBUKax, MOPLENIAHNTAX, OKPEMHENbIX
aprmnauTax M aneBposinTax, TPewmHOBaTbIX
nonomutax. MIix maTpmyHast nopucTocTb — A0
10-20%, TpewmHHas — ot 1-2 0o 10%, a TpeLumH-
Has NPOHULLAEMOCTb — OT MeHee 1 10 3 nm2. U3
KaXa0M TPELWMHHON 30Hbl KaXgasa CKBaXmnHa
doHTaHupyet no 240-245 m3/cyT HedTH, a
M3 BCEX Takmx 30H COBOKYNHO — Ao 935
M3/CyT Npu NX CONSAHOKUCNOTHON 06paboT-
Ke, PenpeccuBHOM 3aKayke B HUX ropsiyen
BOAbl U UCMOSIb30BAHUN 3NEKTPONOTrPYXHbIX
HacoCOB.

19 KM toro-sanagHee ynomMuHaBLIErocs
MbIca, B nponunee CaHta-bapbapa rnybuHol oT
363 0o 458 m, paspabaTtbiBaeTCs rMraHTCKoe
HedpTaHoe mecTopoxaeHue Cyopa. Ero Ha-
YyanbHble reosiornyeckme 3anacbl UI3MepsItOTCS
160 MnH M3, HedTeoTmava nnacTos -
0,10-0,11, n3BnekaemMble 3anachl -
16-18 MnH M3, NOTHOCTL HedTN — 996-1011
Kr/m3. 3TO MecTopoXaeHne BbiNo OTKPbLITO B
1983 roay onpoboBaHnem ckB. 0320-I1, ¢poH-
TaHupoBsasLen 720 m3/cyT HedTn nocne 06-
paboTkn AByx 30H popmaumm MoHTpel noee-
PXHOCTHO-aKTUBHbIMWN BellecTBaMu. lMputok
HepTM N3 BepxHel HedPTedoObiIBHOM 30HbI
pocturan 125 wm3/cyT, a w13 HuXHen -
296 m3/cyT 1 Gonee. Kpome TOro, HedTEHOC-
HO B MecTopoxaeHun Cyoppn okaszanacb U
Bbllenexawas ¢opmauma CUCKyoK, OTKyaa
nosydeH 6o GoHTaH 298 M3/cyT HedTw.

Hespaneke o1 mectopoxaeHus Cyopa, B
nponuee CaHTta-bap6apa rnybuHon ot 328 oo
366 M, pupmamn "Xeputnaox” n "XapmMoHu" B
1986 r. ycTaHOBNEHbl MnnaBy4ne nnatdpopMbl
(M) pna pa3paboTkm HEePTAHOrO MECTOPOX-
neHus Neckano ¢ cymmapHon HedpTenobblvein
Ha Kaxgoin ns atux MM ot 7950 no 9540 m3/cyT
13 Tex xe nopoa popmaumm MOHTpen n ¢ Tex
Xe, B obuem, rmyouH [2].
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Kak BUOHO M3 BbILLEN3NTOXEHHOIO, MOpPC-
kas HedpTerazopassenka CLUA Ha maTepuko-
BOM CKJIOHe B rnyboKoBOAHOM npudpexbe Ka-
nMOopHUM pana Hennoxue pesynbTaTbl, HO
ropasno 6onee ycrnewHon aTa pa3seaka obinia
B MekcukaHckoM 3anuBe, 0 4YEM CBUAOETESb-
CTBYET HUXecnenyolee.

B CLUA pazsenaHo 6onee 30 000 HedpTA-
HbIX 1 0k0J10 24 000 ra3oBbIX MECTOPOXAEHWNA,
B TOM 4ucne 6onee 1748 mMecTopoxaeHUin
HedTn n raza B MekcukaHckom 3anue. Ero
noaBOOHbIE Heapa NPoaosKaloT ObiTb OOHUM
N3 cambIXx pasBedyeMblx B Mupe, Hambonee
NPOMBbILLIIEHHO OCBOEHHbIX U B0raTbiXx HEPTbIO
M NPUPOAHbLIM ra30M reosIornM4yeckmnx 06 bLEKTOB
C ycnewHo PYHKLVOHMPYIOLLEN U caMOM Mon-
HOW B Mumpe MHPPACTPYKTYPON MNoucka, pas-
BeOKM, A00bI4M N TPAHCMOPTUPOBKU HEDTU K
NPUPOAHOro rasa. 3gecb B3STO Ha rocyaap-
CTBEHHbIN 6anaHc 25 107 HePTAHbIX U ra30BbIX
3anexein. 10 104 n3s Hux, T. e. 40%, BbIIBNEHbI
B Meckax M necyaHukax nnencroueHa, 6408
(26%) — B neckax nnuoueHa, 8559 (34%) — B
neckax u nec4yaHmkax MUoLEgHa, a Takxke 52 3a-
Nexun — B Meckax 1 necyaHvkax naneorexa, B
M3BECTHAKax mMena u topbl. 13 nogBoaHbIx
Heop aToro 3anuea B 2008 r. gobbIBanochk, B
cpegHem, 182 MnH M3/CyT NPUPOAHOro rasa u
182 Tbic. M3/cyT HedTH, B 2009 . — 200 MH
M3/cyT raza v 300 Tbic. M3/cyT HedTn [28, 31].

MepBas mMopckas CKBaXuHa Ha Lwwenbde
MekcukaHckoro 3anmea CLUA npobypeHa B
1947 r. pupmon "Kepp-Makln", roe rnybuHa
3anuBa 6 M. Ceroans xe, no4tn 60 net cnycTs,
30echb yxe nmeetcsa 6onee 55 000 ckBaxuH,
HakonneHHaa HedTerazonobbiva 6onee 2,5
MApa, T B nepec4yéte Ha HedTb (HI) n 4000
HedTerazonobbiBHbIX NAaTdopMm, Korga-Tto
XECTKO YCTAHOBJIEHHbIX HA AHO 3aIMBA U HbIHE
oxupalwmx seigeneHnsa $ 5 mnpa ong ux nuk-
Bugaumn [1, 3].

B koHue 1970 — Hayane 1980-x rr. 6bin coe-
NlaH nepBbii War u K HedTeraszongobbive Ha
KOHTUHEHTaNIbHOM CKJIOHEe MeKCMKaHCKOro 3a-
nuea CLLUA. MNMyteBoaHoWM 3B8e3001 3TOro ObINo
mecTopoxaeHne KoHbsik. B HEM BnepBble yC-
TaHOBJIEHA XECTKO Ha AOHO 3anuBa rnyobuHoMN
309 m HennaBy4asa nnatdopma (HIM), nobbiua
3682 Thic. M3/CYT NPUPOOHOro rasa (nuk Oo-
Obl4M), 3anacbl HePTU M rasa, paBHble 7,12
MAH T H3, rnybokoBoagHoCTb 260-313 M 1 npu-
ObINLHOCTb MX OCBOEHMS. A npuHagnexaliee
dupme "IkcoH KopnopeiniwH" HepTsaHoe (7,62
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MJTH T) MecTopoXxaeHue JleHa B 3anuBe rnyou-
Hon 310 M 1 nobbiyel Takxke ¢ HIM noaTeepam-
J10 BbllLIECKA3aHHOE.

B 1989 r, 1. e. 10 rogamu nosagHee OTKPbI-
T mecTopoxaeHus KOHbsIK, BbIIBNEHO HEd-
TAHOe MecTopoxaeHue bynnymHkn ¢ 3anaca-
Mu 18,5 MNH T 1 Ha4yaTa o0bl4a B HEM HedpTU C
nomoubio HIM B 3anmnee rnybuHon 405 m. Odpy-
rme CKBaXuHbl Ha HedTb 1 ra3 BypsaTcs 1 ocea-
mBaioTcs ¢ HIM B MekcumkaHckom 3annee CLLA
rnyounHon 223 M (ra3oBoe MecTopoXAeHune
Cenno), 237 (HedpTAHOE lepkynec), 260 (raso-
Boe Ulacta n HedpTaHoe Hanamonp), 309
(HedTAHOE HayTtunyc) n 314 m (razoHedTaHOE
MecTopoxaeHue Bbocka Honn — 821). Tam xe,
roe rmybuHa 3anvBa 6osblle, MOPCKMe CkBa-
XUHbI 6ypsaTcsa oo ¢ MM unn ¢ 6ypoBbIX Cy-
noB (BC). Kak npaBuno, ToNbKO nepsas ckeBa-
XWHa 6ypuTCs BEPTUKASIbHO, @ BCE OCTasIbHbIE —
3TO HAKJIOHHbIE CaNATPIKKM U CKBaXXUHbI OTAA-
NIEHHOr0 OOCTUXEHUS.

lMocnegHue nMMeloT BepPTUKaNbHbLIA CTBOA,
NpoBbypeHHbIN Yalle BCero nog KoHAykTop, 3a-
TEM CTBOJI AENalT HAKMOHHbLIM, UOYLWUM [0
KPOBMN ras3o- WM He@TEHOCHOro nnacrta u
MOYTN FOPU30HTaNIbHBIM B CAMOM 3TOM MfacTte
Ha npoTsxeHnn go 600 nnn 1000 m. CkBaxuHbI
OTOANEHHOro AO0CTUXEeHUs OypaTcs B MO-
pe/okeaH nnbo ¢ cywn, nnéo ¢ HIM, nnn ¢ M.
Tak, B 1999 . ppaHuy3ckan HedpTaHas Komna-
Hua "Totanb” npobypuna ¢ o-Ba OrHeHHas
3emMns B Mmope ckB. 1-Cn3OH o0LLeln namepeH-
How rnybuHown 11 021 M, NICTUHHO BEpPTUKab-
HoW rnybuHol 1665 M 1 oTxoaom 3abos no ro-
PU30HTaNM OT YCTbsA CKBaXMHbl HA 10 479 m.
B HedTaHOM MecTopoxaeHun Yutdy dapm
npobypeHa ¢ cywn CoeamHéHHoro Kopones-
cTBa B nponue Jla-MaHw HedTenobbIBaoLLAs
CKBaxkuHa obuien rnybuHon 10 658 m, BepTn-
KanbHow rmyounHon 1605 m 1 oTxomom 3abos oT
yCTbs Mo ropusoHTann Ha 10 114 m. TuvraH-
TCKOe ra3zoHedTaHOe MecTopoXaeHne Yameo,
410 5-15 KM MOpUCTEE TUXOOKEAHCKOro node-
pexbs ceBepHoro CaxanuHa, paspabdaTtbiBaeT-
CS1 0eBATbIO CKBAXXMHAMMW OTAANEHHOIO A0OCTU-
XEHUs, COBOKYMHO pawowmmmn 7950 m3/cyt
HedTV 1 2550 Thic. M3/CYT NPUPOOHOro rasa.
OpHa 13 3TUX CKBaXXWH MMEET OTX0A, MO ropu-
30HTaNM 9246 M 1N U3MEPEHHYIO AJIMHY CTBONA
10 183 M. B pazpaboTky HalnBo nHBECTUpPOBa-
HO $ 4,9 mnpa. CKBaXWHbI OTOANEHHOIO A0C-
TUXeHus, npodyperHsblie ¢ MM nam bC, ncnonb-
3yloTCa U B rnybokoBoabe MeKCMKaHCKOro
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3anuBa CLLA, Hanpumep, anga nobbium HepTn n
raza B rnybokoBogHoM (568 m) mecTopoxne-
HuM Momnano (12,5 maH T H3) n rnybokoBo-
HOM (829 M) HedTAHOM (31 MJTH T) MECTOPOXK-
neHun Tporika, roe MMerTCs TPU CKBaXXUHbI C
OTX0[0M 1X 3a00€EB NO FOPU3OHTANN OT YCTLEB
B rpaHuuax ot 4734 no 5642 m [1, 3].

KOHTMHeHTanbHbIl cknoH CesepHoli Ame-
pvkn B MekcukaHckom 3anmee CLUA oka3zancs
6oravye HePTbIO U ra3om, 4em Lenbd B 3TOM
Xe 3anuee, n 6onee KpynHble X MecTopoxae-
HWS, B TOM YUCNE FMraHTCKME U CBEPXTUraH-
TCKue, BCE Yallle OTKpbIBalOTCS Nof, BCcE bonee
rnyd6okumu (BnnoTtb Ao 3050 m) Bogamu 1 Bcé
Ha 6onbLieln rmybuHe (BNnoTb Ao 10 692 m) 3a-
JleraHms 0caflo4HoOM Tonwu. ITo onpoBepraeT
MHeHune HaumoHanbHoro Hedpranoro Komute-
Ta (HHK) CLUA, 4yto B 60N1€e rnyboKOBOAHbIX
yacTax 3anmea 1 Ha 6onbluen rmyobuHe 3anera-
HUS 0CaA04YHOM TONLM OyayT BCKPbIBATLCS OY-
peHMEM B Hel 3anacbl NPeVMyLLECTBEHHO
NMPUPOOHOro rasa, pasmepsbl 3anexemn HepTn n
rasa OyaoyT yMeHbLUaTbCsl, Ka4eCTBO HedDTU U
rasa OyaeT yxyawaTbCcsl, TOPUCTOCTb 1 MPOHM-
LLaEMOCTb NECKOB N NEeCHaHUKOB, SIBNSOLLMXCS
HedTerasoBbIMN KONNEKTOPAMN, YMEHbLLATb-
cs 1 Oedbutbl rMyoboKOBOAHbLIX CKBaXWH OyayT
nanaTb.

Celnyac, ogHako, TBEPAO YCTAHOBMEHO Oy-
peHMeM 1 0NpPobOoBaHMEM CKBAXXWH Ha MPUTOK,
a Takke N3y4yeHNeM KepHa cneayollee.

Muccucnnu n gpyrme pekm BOCTOYHEE U
3anagHee Heé NPUMHOCUAN KONoCCalibHble KO-
Nn4ecTBa rpaBust 1 necka Ha wWwenb® 1N KOHTU-
HEHTaNbHbIMA CKJIOH, rAe NMPOUCXOANN0 OCax-
OeHne-ceaMMeHTaumns yrnoMsiHyToro TBEpAoro
cTtoka. paBuin BbIIBNEH HE TONIbKO B KEpHax,
0oToOpaHHbIX ckB. 96 13 "TMpoekTa Mybokosoa-
Horo Mopckoro bypeHusa” u aBASIOLWMXCS
4acTblo MOABOAHOINO KOHYCa BbIHOCA OCaAKOB
p. Muccucmnnm, HO N B MMOLLEHOBOW TOJLLE HA
rnybuHax 6onee 5185 m B bnoke 657-Muccu-
cunu KaHboH, 160 KM BHX3 N0 NaaeHuto (CKIo-
HY) OT 3KBMBAJIEHTHOro MO BO3pacTy Kpas
wenbda. lNnencroueHoBble U MANOLEHOBbLIE
TYPOUANTHBIE MECKM MMEKT MOPUCTOCTb B
HedpTaHOM rnybokoBogHOM (792 M) mecTo-
poxaeHnn OxeHucuc 32-28% wn npoHuuae-
mocTb ot 0,4 go 3,0 nm2 (0,4-3,0 papcwm),
NINOLEHOBbLIE Meckn MecTopoxaeHus KoHc-
TUTbIOLLIH Ha rMy6uHe oT 3660 0o 4575 M — 28%
n 6onee 0,82 nM?2, HEPTAHOrO MECTOPOXIE-
Hua Onirep Ha rnybéuHe 6100 M B MMOLIEHOBbIX
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neckax — 26% u 0,35 nM?, a MUOLEHOBLIE ©
nJnoUeHOBbIE HEdTEHOCHbIE Neckn addek-
TUBHOI NPOAYKTUBHOM ToNLWMHOM 60nee 135 m
B nayke m3 14 HedpTenoObIBHbIX FOPU3OHTOB
rnybokoBogHoro (829 m) mecTopoxoeHus
Mapc (94 mnH T) Ha rnybuHe 6100 m — Gonee
30% 1 6onee 1 nm2. MNpobypeHHasn xe GrupmMoi
"MakMopaH 3kcnnopenwH” B 2010 . cks.
1-Oanen OxoHc B bnoke 230-Cayt Mapw Ai-
NeHa, BCKpblla rasoHedTeHOCHbIE Naneo-
LLleH/20LeHoBbIe neckn dopmMaumn YUkKokc,
xXapakTepuayoLwmecs nopuctocTbio 20% 1 Bbl-
COKOW MPOHNLAEMOCTbIO B MHTEpBane ryouH
o1 8326,5 no 8581 m [1, 3, 19, 29].

Yt0 KacaeTca AebUTHOCTU rMyOOKOBOAHbIX
HedTSAHbIX N ra30BbIX CKBaXWH, Pe3ysibTaTbl UX
MUCMNbITAHUS Ha MPUTOK CBUAETENLCTBYIOT O
cnepyowem. M3 neckoB faxe CaHTUMETPOBOM
TOJIWMHBI B I1y60KOBOAHOM (458 M) ra3okoH-
neHcaTtHoMm (5,12 maH T HO) mecTopoxaeHun
Taxo kaxpaas ckBaxuHa ¢doHTaHmMposana 60-
nee 4em no 821 Teic. M3/CyT NPUPOAHOro rasa
n 155 m3/cyT rasokoHgeHcaTa. Mhameunayans-
HbI 0eOUT CKBaXWH B riydbokoBoaHOM (630 m)
rasosom (8,9 mnpa M3) mectopoxaeHum lMo-
nan onpegensetrca 1600-1700 Tteic. m3/cyr,
rnybokoBogHOM (829 M) raszoHedTaHOM
(31 mnH T HI) mecTopoxaeHumn Tporika — 1869
Thic. M3/cyT rasa n 4930-6603 m3/cyT HedTH,
rnybokoBogHoMm (1158-1205 m) raszoHedTa-
HoM (53,3 mnH T H3) mecTopoxaeHunn Ypca —
2300 Tbic. M3/cyT rasa u 4770-4800 m3/cyT
HedTn, mybokosogHoM (1650 M) razoHedTa-
HOM (17,13 mnH T HO) mecTopoxaeHun MaH-
ca — 2832 Tbic. M3/cyT rasa, a B r1yboKOBOS-
HOM (1326 m) razoHedTaHOM (20 MaH T HI)
mMecTopoxaeHun Maiika — 4106 Teic. M3/cyT raza.
B rny6okosogHoM (536 M) HepTsHOM (9,4 MJH T)
MeCcTopoXaeHUN Xosibe CKBaXUHbI POHTaHU-
poBanu nHaMeuayansHo no 475 m3/cyt HedpTn,
rny6okoBoAHOM (412 M) MeCTOpPOXAeHUU
HedpTn (18,5 MAH T) BynnyuHkn — no 635 m3 n
Bonee B CyTKU, rMyoboKOBOAHOM (2124 M) Hed-
TaHOM (68,5 MnH T) mecTopoXxaeHun Ixek —
955 m3/cyT, rmy6okoBoaHOM (872-915 M) Hed-
TaHOM (14,35 mMnH T) mecTopoxaeHun flomec —
no 1865-2164 m3/cyT, rny6okoBoaHOM (872 m)
HedTaHOM (29,5 MSH T) mecTopoxaeHun On-
rep — 0o 2050 m3/cyT, my6okosoaHoM (896 m)
razoHedTaHOM (94 mnH T H3) mecTopoxae-
HUM Mapc — 0o 2400 m3/cyT HedTH, rnyboko-
BOOHOM (1225 m) razoHedTaHOM (70 MAH T
H3) Tantn — ot 3975 no 4770 m3/cyT HedTn,
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rnybokoBogHoM (1652 m) HedTaHoMm (23,4
MAH T) XopH MayHTUH ”n rnyboKOBOAHbIX
(1850-1856 ™) mecTopoxaeHusax TaHaep
Xopc HopTt (68,5 MnH T) 1 Tanaep Xopc Cayt
(130 mnH T) — po 6000-6400 n paxe 7950
M3/CyT Hed TN, NPUYEM B OBYX MOCIEOHUX MEC-
TOpOXAEHUAX 27 CKBaXWH QOHTAHUPYIOT
HePTbIO C MYyOuHbI OT 6634 0o 8672 M 13 nec-
KOB YNnKokc naneoueHa/aoueHa [1, 3].

o 2003 r. Tunn4yHas NoMCKOBO-pa3Beaoy-
Has CKBaXXMHA HA KOHETUHEHTaIbHOM CKJIOHE B
aTom 3anuee ctomna $ 40 mnH (Ha cywe CLUA -
$ 100 Tbicay). B rny6okoBogHoM (1198 m)
HedTaHOM (17 MAH T) MecTopoXxaeHnun Mupax
MMEIOTCS OBE CKBaXWMHbI UCTUHHO BEPTUKAb-
Hon rnyonHon 5063 1 6632 M cymMapHO CTo-
MMOCTBLIO $ 65 MIH, U3 KOoTopbIX $ 10 MAIH — 3TO
nnaTa 3a NPoCTON MOPCKOro 6ypoBOro CcTaHka
n3-3a NOrofHbIx ycnosui. MybokoBoaHOE
(2954 M) HedpTAHOE (109,59 MIH T) MECTOPOX-
neHne TpanaeHT (TpeaybeLl,) OTKPbITO CKBaXM-
HOWM rnyGuHomn 6253 M 1 ctonmocTbio $ 34 MnH.
CkB. 2-BAXA, oTkpbiBLLIAA HEPTb B Neckax na-
neoreHa u npobypeHHasa Ha ryounHy 5845 m B
3anuee mybuHon 2321 M, oGownack $112
MJIH, a OypeHue Kaxaol CKBaXXnHbI B ra3oHed-
TAHOM (45 MnH T H3) mecTopoxaeHun [arieun
OxoHc TpebyeT $ 100 MiH Ha eé cTpouTEsb-
cTBO nutoc $ 50 MAH Ha KapoTax U OCBOEHME B
KONIoHHe [1, 3, 19, 29].

CkopocTn 6ypeHuns rnybokoBOAHbIX CKBa-
XWH Ha HeDTb N NPUPOAHbLIN ra3 MekcukaHc-
koro 3anuea 6onbline. Hanpumep, ynoMmmnHaB-
Lwasicsa Bbille ckB. 1-TpanaoeHT npobypeHa 3a
66 cyTtok, a rnybokoBogHas (884,5 M) cka.
1-Apoxkn rnybuHoi 6463 M B HepTAHOM
(24 mnH T) MecTopoXxaeHun Lpoxku — 3a
30 cyTtok. mybokosogHoe (800-1599 m) Hed-
TaHoe (60 MNH T) MecTopoxaeHue MNMoHu oTk-
pbITO ckB. 1-MoHK, 6ypuBlienca 100 cyTok Ha
rnyouHy 9897 m. CTonbko e BpemMeHun bypu-
nacbe 1 rmybokoBogHas (1787 m) cks. 1-Kacku-
na, BCKpbIBLLAA Ha rmybuHe 9912 m rasoHed-
TSHOE MECTOPOXAEHWE C 3arnacamMm, PaBHbIMU
475 MNH T B nepecyeTe Ha HeDThb.

CepxrnybuHHaa rnybokoBoaHas raso-
HedTepasBeaka CBOMMIK ycrexamm obsisaHa u
HaNINYMIO COOTBETCTBYIOLLErrO napka MOPCKUX
nepeaBuMXHbIX OYpoBbIX cTaHkoB — BC 1 nony-
norpyxHsix M. OgHn 13 BC cnocobHbl BypuUTh
Ha rnybuHy 6100 m B Mmope rnybuHoin 200-500 m,
apyrve — Ha 6100-10 675 m B Mope rmybuHomn
501-1000 m, Ha 6100-7625 m B MOope rmybun-
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Hon 1001-1500 m, Ha 7625 M B Mope rnybuHom
1501-2000 m, Ha 7625-10 675 M B Mope ry-
6uHoi 2001-2500 M, Ha 10 675 M B Mmope ry-
6uHoin 2501-3000 M nHa 9150-11 285 M B MO-
pe rnyéuHon 3001-3500 m.

YT0 kacaetcs I, oagHN U3 HUX MOryT Oy-
puTb Ha rybuHy 5940-9150 m B Mope rnybu-
Hom 200-500 m, ppyrue MM - Ha rmy6uHy
6100-9150 m B mope rnydbuHoi 501-1000 M,
Ha rybuHy 6100-9000 m B Mope rnybuHom
1001-1500 m, Ha rnybuHy 6100-10 675 m B
Mope rnybuHon 1501-2000 M, Ha rnyoOuHy
7625-11 437 m B Mmope rnyouHoi 2001-2500 M,
Ha rmybuHy 7625-10 675 m B Mope rnybuHom
2501-3000 M 1 Ha rnybuHy 9150-10 675 m B
mope rny6éuHor 3001-3500 m. 3T1un MM cpatoT-
Cs B apeHay amepukaHcknumm dmpmamm "Mno-
6anCantade”, "Hanamonn Odowop”, "MeT-
poapunn”, "TpaHcoywH" (Bce U3 XblOCTOHA) 1
"Hoyon Opunnuur” (LLyrep JlaHpg), a Takxke
aHanorn4yHbIMn 0OpasubCKUMKU, OATCKUMN,
UTaNbSHCKUMN, KUTANCKMMM, MEKCUKAHCKNMMN,
HOPBEXCKUMMU, LIOTNAHACKUMN U SAMNOHCKUMU
KOMMaHUSMM. Y HUX Xe MOXHO apeHaoBaTb U
BC [3].

CtoumocTb apenabl BC n MM B Mekcuka-
Hckom 3anuBe B 1995 . onpepensnack 64 Thic.
non./cyt, B 2002 . — 110-120 Tbic. oon./cyT, B
2005 . — 166-205 TbIC. Oon./cyT 3a ogHo BC
mnn 125 000-201 800 gon./cyT 3a oaHy M.
C 2007 r. B MekcukaHckoM 3anuBe paboTaeT
npuHagnexauiee édupme "TnobanCaHtade”
OnHamuyeckn nosuumorHupytoweecs bC "K.P.
Nynra" npu apeHgHon nnate 180 Thbic. Aon./cyT
no 2008 r., 3a 200 Tbic. gon./cyT B 2009 1. n 3a
300 Thic. mon./cyt B 2010-2011 rr. ApenaHas
nnata 3aechb 3a ogHy [Nl ceryac nexur B rpa-
HuMuax ot 125 Tbic. oo 202 Thic. AON./CYT U
300 Tbic. gon./cytB 2012 1. [1, 3].

CkopocCTb BBOAA NEPBOI CKBaXWHbI B HE(D-
TerazonoObbivy onpenensieTcs B rnyboKoBOAbE
3anmea, B cpefHeM, BOCEMbIO rogamMu Npu Uc-
nonb3oBaHun [ ¢ pacTaHyTbIMM ONOpPaMu,
naTbio rogamu npu nHon MM, a ana cke. 4-63-
31yoTep Bannn — 3,8 net. 3artpaThbl Ha ocBOe-
HMe NoABOAHOIO ra3oHedTAHOro NoTeHumana
3aBUCAT OT ryOOKOBOAHOCTU, KONMYECTBa U
rnyOuHbl CKBaXXMH, HEMMaBy4YuMx W nnaBy4ymnx
nnatpopm, NoaBoAHbIX HedTerazoaobbIBHbIX
cucteM (IMC) n3 06BA3KM YCTbEB CKBAXMH, Ma-
HMDONLOOB, BHYTPUMPOMBICIOBLIX TPybomnpo-
BO/IOB, pan3epoB, CPeAcTB AMCTAHLMOHHOMO
ynpaeneHus paboTon CKBaXWH 1 ap.

28

Paspabotka B MekcukaHCKOM 3anunBee
CLA rasoHedTaHbIX MecTopoxaeHuin Mop-
net, OperaHo n CeppaHo/CopaHo obolunachk
no $ 0,2 mnpa. NepBoe U3 HUX COAePXUT 3ana-
Ccbl HedTM W nNpMpoOAHOro rasa, paBHble
10,5 mnH T H3, 1 paspabaTtbiBaeTcs ¢ rnyboKo-
BoaHoM (518 m) MMM, BTopoe —c ero 6,5 MNH T
H3 n rnybokosoaHomn (1034 m) MM, a TpeTbe —
c 6,7 MaH T n rnybokoBoagHon (961 m) M.
B HedpTAHOEe rnybokoBogHoe (588-610 m)
MecTopoxaeHue HentyH, coaepxxallee
21 MnH T, uHBecTMpoBaHo $ 0,3 mnpa, B rny6o-
koBoaHoe (535 M) HedTerazoBoe MeCToOpOX-
neHue MetpoHnii c ero 12,5 MaH T H3 - $ 0,4
Mnpa, ryoéokosoaHoe (988 M) HepTAHOoEe (13,5
MAH T) Mapnun — $ 0,5 mnpa, rnybokoBoaHoe
(829 ™M) HedpTaHOE MecTopoxaeHune Tpoika ¢
ero 31 mnH T - $ 0,7 mnpa. OcsoeHune rmy6o-
koBoaHOro (792 m) HedpTtaHoro (21,5 MAH T)
MecTopoxaeHus keHncuc mn rnybokoBoaHO-
ro (568 m) raszoHedpTaHoro (12,5 mnH T HI)
MomnaxHo notpebosano no $ 0,8 mnpa. Ha
pa3paboTky rnybokoBoaHoro (610-1220 m)
razoHedTaHoro (36 mnH 1) Pam/Mayann 3at-
padeHo $ 1 mnpa, rnybokoBogHoro (896 m)
HedTaHoro (29,5 mnH 1) Oirep — $ 1,2 mnpa,
rnybokoBoagHoro (1205-1158 m) HedTeraso-
Boro (53 mnH T HO) Ypca — $1,5 mnpa, rmy6o-
koBogHoro (1342-2165 M) HedTeraszoBoro
(91,5 mnH T H3) MecTopoxaeHus ATnaHTuc —
$ 2 mnpa. PaspaboTka MecTopoXxaeHuii Hed-
TM N NPUPOAHOro rasa, 3ajiexu KOTOPbIX
BCKPbITbl cBepxrnybokumn (6100 m n 6onee)
rnyboKOBOAHLIMU CKBaXMHaMM, Hanpumep,
rny6okoBoaHoro (896 M) rasoHePTAHOro Mec-
TopoxaeHusa Mapc ¢ ero 94 mnaH T H3, roe rny-
6uHa ckBaxuH ot 3050 go 6100 m, oboLunacb
$1,2 mnpa, rmybokosoaHoro (1433 M) HedTA-
Horo (27,5 MnH T) ToHra YacT rmyobuHon 7832 m
n rnybokoBogHoro (1372 m) HedpTaHoro (27,5
MaH T) Cuzap rmy6uHon 9065 m — no $1,3
Mnpa. B ocBoeHue rmybokoBoaHoro (1225 m)
HedTAHOro (70 MNH T) MecTopoxaeHus Tautin
rny6uHoit 7995 m BnoxeHo $ 3,5 mnpa, a ry-
6okoBoaHoro (1328 m) HedpTaHoro (55 MAH T)
MecTopoxaeHus LLieHbu3bl rnybuHon 8320 m —
$ 4,4 mnpga [1, 3].

K koHuy 2002 r. Ha KOHTWUHEHTaslbHOM
cknoHe CeBepHo AMepuku B MekCMKaHCKOM
3anuee CLLA 6bino 1178 ckBaxXuH, B TOM 4YuC-
ne 255 nonckoBo-pasBedoYHbIX, a Takke 925
3KCMnyaTauuoOHHbIX, ra3o- U BOAOHArHeTa-
TenbHbIX, 1 219 rnybokoBoaHbIX (260-2954 m)
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MECTOPOXAEHNN HedpTU, KOHOEHcAaTa U npu-
poOoHOro rasa, AokasaHHble (M3BNeKaemble)
3anachbl KOTopbIX ncuncnanmcb 1855 mnH 1 H3
B NecyaHukax niemncrToueHa, namougHa, Mmo-
LleHa M naneoueHa Ha rmyobuHe oT 2287,5 m
(HedpTAHOE MecTopoxaeHue Uct bpakc-599)
no 7732 m (HepTAHOEe MecTopoxaeHune Kac-
kan) n npaxe 8320 m (rasoHedpTaAHOe MaHca).
HawvrnasHenwnmm B TO BpemMs ra3oHedTeno-
MCKOBbIMW O0ObeKTaMKn 30eCb SABNSTINCL BEPX-
HUA N HUXKHUA NAENCTOLLEH: MX MOTEHUManb-
Hble 3anacsl onpenensanncb 755 maH M3 HedpTn
C KOHaeHcaToM 1 1578 mnpa M8 rasa, Torga
KaK y cpegHero muoueHa — 37 MnH M2 HedTu ¢
KOoHOeHcaTom n 426 mnpg, m2 rasa, y naneore-
Ha 1 HUXHero mena — mexee 1,5 mnH M3 HedpTn
1 4 mnpa, M2 rasa, y BepxHen 1opbl — meHee 1,5
MJTH M3 HedTM 1 90 Mapa, M3 NPUPOAHOro rasa
[2, 28].

Ha 1 auBapsa 2011 r. K BblLLEYNOMSAHYTOMY
KONIMYECTBY MECTOPOXAEeHUN HedTerasopas-
Benoka pobaBuna ewé 89 rnybokoBOAHbIX
(306-3042 M) MeCTOpPOXAEHUN MPUPOOHOro
rasa, HedTn U KOHAeHcaTa, B TOM yucne 14 ra-
30BbIX MyH6OKOBOAHLIX (640,5-2417 m), 40 ra-
30HedTaHbIX rMydokoBoaHbIX (306-3042 M) un
35 HedTaHbIX rMYOOKOBOAHbLIX (457,5-2921 m).

l[a3oBble MecTopoXxaeHus — 310 byluByn
(rnybuHa 3anuea 823,5 m), Knunep (2102), Ko-
poHano (915), Kpuctann (843), "Kio" (2417),
NoHrxom (732), Nyumnin (2196), Muccucunm
KaHboH-241 (736,5), Muccucunn KaHboH-505
(8283,5), NMupeHen (640,5), Purn (1586), Ce-
BEHTUH XaHAa3 (1769), Tanaoep Xok (1746) wn
YuHTtep (1037 m).

fa3oHedTIHbIMU SABASIOTCA MecTopoXae-
HUSA AHOynH YacT (rmybuHa 3annea 822 m), At-
nac (2800), Atnac Hopt YacT (2687), bnainHg,
dant (2135), BopTtake (2569), Bbocka Honn
(314), ThapasH (950), MNpuH KaHboH-141 (794),
MNpuH KaHboH-448 (996), MNpnH KaHboH-490
(1141), Mpant YanT (2265), Oanamonp, (3042),
HanmatuaH (1732), deCoto KaHboH-620/621
(2470), Oxybunu (2684), Oopapmo (1067-
1220), OoycoH Aun (885), Oanmoc (915),
XXéekcpep (860), N3abena (1982,5), KaHboH
dkenpecc (1017), Kackmpa (1787), Kunr Cayr
(1677,5), Muccucmnu KanboH-72 (922), Muc-
cucunn KaHboH-503 (945), Muccucunmn KaHb-
OH-519/563 (1987), Muccucunn KaHboH-941
(2223), Pagpokk (1097), CaH-XacuHTo (2394),
CappoxeHT (665), Cuneeptun (2768), Cnait-
nepmaH/AmasoH (2470), Tenemapk (1337), Tu-
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koHpepora (1601), Tutan (1194), Tobaro
(2936), TopTtyra (1922), ®pugom (1859), Xan
(2335) u WadT (306 m).

HedT1aHble e mecTopoxaeHns — a1o bakc-
KuH (rnybuHa 3anmBa 2110,5-2135 ™M), 6e3bl-
MsiHHoe aBapuiiHoe (1500), bur ®yt (1525),
Buto (1231), MandnuHT (1860), Nong duHrep
(1654), Oxek (2123), Oxynusa (1991), Opoxkn
(884,5), Oac bamn (2106), NcT bpake (976), K-2
Hopt (1220), Kackan (2482-2531), Kopsik
(1520), Muwn Oun (2226,5), Mavgn (752),
MaHca Aun (1650), Hottn Xag, (1068), MoHn
(800-1599), MNyma (1260), MaTtdanHaep
(1232), CeH-Mano/OaiHa MonHT (2104,5-
2134), Cnzap (1372,5), CtoyHc (1372,5), Tain-
6ep (1260), Tonra Yact (1433,5), TpuToH
(1604), Tybynap banns (1322), dPpucuaH
(1220), YnHrus Xan (1312), LeHaHpoa (1754),
LeHbusbl (1328) n 31yoTep Bannun-63 (942 m).

lOpckas kameHHast Conb ABNSIETCS [MaBHbIM
CTPYKTYPOOOpasyloLmMM 3/IEMEHTOM 0Caf0u4-
HOWM TOJNLLUWM Ha KOHTUMHEHTaNbHOM ckyioHe Ce-
BepHON Amepukm B MeKCMKaAHCKOM 3anuee
CLWA. Penbed ero gHa ¢ KaHboHaMn Anamu-
Hoc, MpuH, Oecoto, Kntnu n Muccmucunm, Kot-
nosuHamu Uct Bpakec n 3tyotep Bannn, BO3-
BbllLeHHOCTAMM Bbocka Honn, MapaeH baHkc,
Hectnn Joym, Jinong Puox, Yokep Pumx n
KOuHr BaHk, a Takxe ¢ "ocrnmHamMm” NoaBOAHbIX
rpsiseBbix BY/KaHOB 1 180 akTMBHbIMWN €CTECT-
BEHHbIMW BbIXO4aMu HEPTU N MPUPOLAHOro rasa
B accoumauum ¢ 50 KpynHbIMU KOJIOHUSIMW [IOH-
HbIX XEMOCWUHTETUYECKUX OmnocoobLlecTs
(oBYyCTBOPKU, TPYOYaTbIE YEPBU, METAHOSIAHbIE
HakTepun) o0BOYCNOBNEH NPENMYLLECTBEHHO
rafloKMHE30M B CBSA3M C akKyMynsiumen npoayk-
TOB KOJIOCCAIbHOrO NMNOLLEH-MNNENCTOLEHOBO-
ro TBEpaoro crtoka p. Muccucunu. 9Tta consa-
Has TeKTOHMKa co3Jana U ajIOXTOHHbIE
COJNISIHblE 4ellyn, HaOBUHYTble OO0 3ckapna
Cwuradu, 4To B LUEHTpe 3anmBa C OKeaHN4eCKom
3EMHOIN KOPON, N Kynona, U aHTUKNnHanu, Ha
CBOAAX U KPbbSX KOTOPbIX HAXOAATCS BbiLLey-
NOMSIHYTbIE MECTOPOXAEHUS C TPEMSA—BO-
cemMbio 1 gaxe 14 NpoMbILLIEHHBIMN 3aiexamm
HedTn 1 rasa B BEPXHEMNENCTOLLEHOBbIX — Ma-
JIEOLEHOBBIX MEckax 1 NnecyaHmkax.

Opckas kameHHasa conb obpasyeT "HaBec”
TOoNnwmMHON 2440-4575 M B MeECTOPOXAEHUMU
CeH-Mano. OHa BHepgpsinacb B 0OCafO4YHYIO
TOJILLY NMNIENCTOLIEHA, HEOrEHa 1 NaneoreHa He
TOJIbKO BEepTMKasibHO, HO M naTepasnbHO, Tak
4YTO BO MHOIMMX MeCcTax M MUOLEHOBLIE, U
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MAenCTOLEHOBbIE OT/IOXEHUS MHOIMOKpPaTHO
"npocnavBatoTca” 9To KaMeHHoW conbto. OHa
nepemMeLianacsh, "Tekna" ropus3oHTanbHO MeX-
Oy HEKOTOPbIMM NiacTamMm 0Caf0yHbIX NOpon,
CO CKOPOCTblO, PaBHOM HECKOJIbKMM CaHTU-
MeTpaM B rofl. 3T0 CBUAETENbCTBYET HE O nac-
CMBHOW 3aecb okpanHe CeBepoaMepuKaHCKO-
ro matepuka, a O TakoW Xe TEKTOHUYECKU
aKTMBHOW €ero rpaHuue, kak y 605blINMHCTBA
nnuTtocdepHbIX NAUT, U O TakOW Xe, kak B Kac-
nuiickom, CesepHoMm, CpeanseMHOM U Yép-
HOM MOP$IX, B MOPCKOI akBaTopmn MHOOHE3NN
n Hurepumn, HblHE aKTUBHOW BEPTUKANIbHOWN
BOCXOASALWEN Murpaumm HedpT 1 NPUPOAHOro
rasa 4yepes pasfsioMbl U TPELLMHbBI B 0Ca04YHOM
TOonLwEe Mopckoro aHa [1].

K koHuy 2002 r. HedTerazopassegka Ha
KOHTUHEHTANIbHOM CKJIOHE B MeKCMKaHCKOM
3anuee CLUA pocturna v MHOMMX Apyrux ycne-
X0B. ITO paspaboTka 1 ycneLiHoe NPpMMeHeHne
HOBEMLLEN TEXHONOIrMN CENCMOPAa3BEaKU, KO-
Topas NO3BOJISIET BbISABAATL U FOTOBUTL K Bype-
HUIO MOWCKOBbIE reonornyeckme 06bLeKTbl Nog,
rOPHOM MAcCON KAMEHHOM CONU TOALWHON A0
2440-4575 ™M, n bypeHns ckBaxuH 4yepes Ta-
KYIO TOJILLLY CONEHOCHbIX MOPOA, YTO 0ByCnoBun-
10 pe3koe yBenmyeHne KoabppuuueHTa npo-
MbILLJIEHHBbIX  OTKpbITMKA  go  0,92-0,96,
pacwmpeHne n yrmybneHne ¢ppoHTta rnyboko-
BOAHbIX HEdTEra3zonomckoBbix M HedTeraso-
0O0ObIBHbIX paboT. Heobbl4allHO BbICOKME
n0ebuTbl HEPTSAHbIX U FA30BbIX CKBAXWUH B rny0o-
KOBOAbE 3anmBa MNoTpeboBanu pagukanbHON
pEBU3NK CTPaTErnii paumoHanbHOM pa3paboT-
KN MECTOPOXAEHUN 1N SKOHOMUKN HedTeraso-
nobblun. B pesynbrate aT0ro, Hanpumep, Mec-
TOpoXaeHne M3Hca, OTKPbITOE CKBaXWHOW C
nebutom 2,832 MnH M3/CyT NPUPOAHOro rasa n
MMeloLLEee HavasbHbIE ero oka3aHHble (M3Bne-
kaemble) 3anacsl 28,32 mnpg, m3, paspabarbi-
BaeTCs TOJIbKO Tpemsi ckBaxnHamu ¢ NC, a He
30-40 ckBaxXmnHamMu, Kak HeagekBaTHO yKa3bl-
Ban HHK CLLIA [28, 31].

2003 r. oTnyancs B rMyobokoBoAbE 3anmBa
OypeHrem pa3BenoyHbIX CKBaXXMH B ra30BbIX U
HEe@TAHbIX MECTOPOXAEHUSX, a TakKe aKCnJya-
TAUMOHHbIX B TEX N3 HNX, KOTOPbIE BBOAW/INCH B
pa3paboTky. Torga e Obln OTKPbITbI MECTO-
poxaeHunsa Boptakc n Oxybunu. lNepBoe n3
HUX — HedTerasosoe. OHO — B 3anuBe rMyobuHoOM
2545 m, roe npodypeHbl ckB. 1-BopTakc u 2-Bo-
PTAIKC, 3ab0M KOTOPbIX HAXOOATCS Ha rnyouHe
5895 m, a BbIcOKOKa4eCcTBeHHas razoHedpTen0-
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OblBHasi 30Ha TOJLLUMHOW 23 M BCKpPbITa B Neckax
MuoueHa. MectopoxaeHue Oxybunn, pacno-
naratouieecs Ha nnowaan bnokos 305 n 349-
31yoTep Bannn, a takke bnokos 265- n 309-
Nnownp, Pupx, roe rnybuHa 3annea 2684 M,
BbisiBNEeHO ckB. 1-349-3t1yoTep Bannm 320 km
toro-socto4yHee Hoeoro OpneaHa. byay4u npo-
OypeHa Ha rmybuHy 5584 M, 3aTa ckBaxuHa
BCKPbINa ra3oHEdTEHOCHYID 30HY TOJLLUMHON
25 m ¢ 3anacamu ot 5,5 0o 6,8 mnH T HO [3].

K koHuy 2003 u Hadany 2004 r. rnyboko-
BoAHas HedTerasonobblya Bbipocna 34echb 00
ypoBHa 152 472 wm3/cyT HedTm n 102 mMAH
M3/CyT rasa, T. €. COOTBETCTBEHHO Ha 535% un
620% c 1995 r., BnepBble NPEeBLICUB B HaYane
2000 r. HedpTerazonobbivy Wenbda Mekcuka-
Hckoro 3anuBea. Korga Havancsa 2004 r., B 3TOM
3anMBe LWna no TEXHOMOrMYECKUM MpoekTam
pa3padoTtka 90 rnyboKOBOAHLIX MECTOpPOXAe-
HUI He(PTU 1 rasa, a Takke NPOoAOIKAINCL NO-
NCKM N OTKPbITUSE X MECTOPOXAEHWI B 3A€ELLI-
HeM rnyboKoBoabe.

HedTerasosblie oTkpbiTna 2004 . Ha KOH-
TUHEHTaNbHOM CKJIOHEe MeKCUKaHCKOro 3anu-
Ba CLLUA - 3710 mecTtopoxaeHusa Atnac Hopt
YacT (rnybuHa 3anvBa 2687 m), fong ®uHrep
(1675), OoycoH Oun (885 wm), Myma (1260),
CaH-XacuHTo (2394), TaHpoep Xok (1746 m),
TukoHpepora (1601 m) n Tobaro (2936 m).

"Bputnw Netponeym” ("BIM") n €€ napTHE-
pbl ("Bndn4dln bunuton” 1 "tOHokan™) coob-
wmnm o6 oTKpbITUM MecTopoxaeHus [Myma
ckB. 1-Tyma, npodbypeHHon 225 KM MopucTee
nobepexbs WT. JlynanaHa oo rmybuHbl 5805 m
1N BCKPbIBLLUEN HE(DPTEHOCHYIO 30HY TOMLLUMHON
152,5 M B necyaHukax muoueHa. [lge pasBe-
DOYHbIE CKBaXXMHbI NOATBEPAUIN 3TO OTKPbI-
Tne B bnoke 823-IpuH KaHbOH.

dupma "Kepp-Makl'n Kopn.” na Oknaxo-
ma-Cutn, CLUA, oTkpbina 6onee 76 M BbICOKO-
Ka4eCTBEHHON ra3oHedTEHOCHON (rnaBHbIM
ob6pa3omM HedpTb) 30HbI CBOEN rMYyOOKOBOAHOMN
ckB. 1-TukoHaepora n eé coceakom-CKBaXKn-
HOWN, NPOOYPEHHOW HAKJIOHHO C TOr0 Xe MecTa
B bnoke 768-IpuH KaHboH. MybuHa ckBaxu-
Hbl — 4134,5 M, mybuHa 3anvBa 3aeck — 1601 m,
a oueHka 3anacos — 4,8-7,95 maH m® HO ans
3TUX ABYX CKBaXuH. [popabom sBnseTtcs
"Kepp-Makl'n", eé& napTtHEpom - "Hoybn
OHepoxu J1ITa" n3 XbiocToHa ¢ nasmm no 50%.
OTK 3anacbl Mo Obl pa3pabdaTbiBaTbCa 3a
cYéT noakntodeHns no MC k MM mecTtopoxae-
HUS1 KOHCTUTBIOLWLH, 4TO 9 KM ceBepHee.
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"0OMUHNOH JKcniopeniuH aHa, NMpoaakiuH
MHkopn." oTKkpblaa HeEpTb HA CBOEW, MOArOTOB-
JIEHHOW cencMuKom, nnowaan B bnoke 771-
Muccucunm KaHbOH CKBaXWHOW, NpodypeH-
HOW B MekcukaHCKOM 3anumBe rNyoOuHOM
1654 m, Hanas Ha 4575 M HePTEHOCHBIN Necok
TonwuHon 17,5 m. BepoaTHO, 3Ta CKBaXuHa
oynet paboTaTb no MNC Ha MM mecTopoxaeHus
Oasuns Tayap, 4T0 B coceaHemM bnoke 773-
Mwuccucmnm KanboH. K aton xe MM noacoegu-
HeHa POoHTaHHas HedTaHasa CKB. 4 MECTOPOX-
neHus TpUToH, 4To B Brnoke 772-Mwuccucunn
KaHboH, n ckB. 1 B Bnoke 728-Mwuccucunn
KaHboH. "JoMUHMOR" ¢ naem B 75% aBnseTca
npopabom B rnyboKOBOAHbIX MECTOPOXAEHM-
ax Oasun3 Tayap, long ®uHrep n TputoH.
MecTtopoxaeHne Odasun3 Tayap B bnoke 773-
Muccucmnu KaHbOH BBEAEHO Ha NOTOK 5 mas
2004 r. n pomxHO paBaTh B TeveHme roga 1,699
mMnpa M3 rasa Ha MM, ycTaHOBMIEHHYIO B 3annBe
rnyéuHoin 1711 m.

"OHW MeTtponeym WHkopn.” nognucana
KOHTPaKT ¢ "WHTek UnmxnHmpuHr MNapTtHep-
wun JIta" (XbloCTOH), KoTopas obecnevynsaeT
TEXNOMOLLb NO AOHHO-NMOABOAHOMY 00YCTPOIA-
ctey (MC) rnyboKoOBOAHOrO MECTOPOXAEHUS
"K-2", yto B Bnoke 562-I'puH KaHbOH. 3TO
MECTOpPOXAEeHMe B  3anumBe  MyobuHoM
1190-1312 M nmeeT TPEXCKBAXKMHHbIN "KYCT"
ceBepHee pasfioMa 1 IBe CKBaXMHbI K Ory oT
Hero. OH OenuT cknagky Ha ABa OU3bIOHKTUB-
HbIX 6510ka. Bce ckBaxkmHbl no MNMC annHon oko-
no 13 km nogcoeauHeHs! k MM ¢ pacTAHYTbIMMK
onopamMu, CNPOeKTUPOBaHHOW Ha HepTea00bl-
4y 9540 m3/cyT HedTH, KOTOpPaa HavaTa B Map-
Te 2005 r. BecHoii xe 2004 r. BbIMOJIHEHDI
paboTbl N0 Npoknaake AOHHbLIX TEMOM30IMPO-
BaHHbIX HEPTENMPOBOAOB OT KaXXA0W CKBAXXWNHbI
K FPynnoBbIM MaHndonbaam, a ot Hux K MM no
nBonHoMmy (Tpyba B Tpybe) 9KCNOPTHOMY [A0H-
HOMY HedTenpoBoay.

B 2004 r. Hayanacb razogobbiya B MECTO-
poxaeHun Pag Xok. OHO BbISIBIEHO B 3anuMBe
rnybuHoin 1616,5 M, Ha nnowaan bnoka 877-
lapaH baHke, 288 km toxHee NHTpakocTn-Cu-
™M, wWwT. JlynsuaHa. 3kcnayaTupyloTcs ABe
CKBaXuHbl. OoHa M3 HUX WUMeeT rnyouHy
7042 m. CoBmecTHO Xe oHun B 2004 1. poHTa-
Huposanu 3,398 mnpg, M3/cyT NPpUPOOHOro ra-
3a. B tom xe rogy "lLlenn” Hayana po6biBaTb
HedTb B rNMy0OKOBOAHOM MECTOPOXAEHUU
Mmanpep, 4to B bnoke 248-Mwuccucunmn KaHb-
OH, NMPUMEpPHO 265 KM tor—toro-3anagHee Ho-
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Boro OpneaHa. Jobbi4ya aéT ¢ nomotupto MNC,
MPUCOEONHEHHOW NO 3aKOMAHHOMY B [AOHHbIE
ocajku Tension3onnpoBaHHOMY HEQTEMNPOBO-
oy anameTpom 152,4 mm mn gnvHon 11 km k M1
MecTopoxaeHus bpyr.

"OOMUHMOH 3JkcnnopenwH 9aHa [po-
nakwH" Ha4Yana nobblvy HedpTU 1 rasza us rny-
6okoBoaHoro (1710 m) mectopoxaeHusa [3-
BUN3 Tayap 224 kKM oro-soctoyHee Hosoro
OpneaHa, B bnoke 773-Muccucunn KaHboH,
noka ogHon ckB. 1-A-773, asnsatoLlerica nep-
BOA M3 BOCbMMW 3aKOHYEHHbIX WCMbITAHUEM
CKBaXXWH, KOTOpPbIE MOCNeaoBaTe/ibHO BBOASAT-
ca B HedTerazonobblvy. B TeyeHue nepBbix
12 mecsueB mecTtopoxaeHue gano 1700 mnH
M3 ra3oBoro akesumsasieHTa Ha MMM, cnocobHoe
nonydatb 9540 maH m3/cyT HedTM 1 3,1 MAH
m3/cyT rasa [17]. Bpurapga, paboTtaswas B
2004 r. na NN "Aunyotep Haytunyc", yctaHo-
BWa Ha AHO HedTaHYIO "énky" B 3anMBe rnybu-
Hon 2309 m. O1a "énka" — Ha ycTbe ckB. 2-Cu,
4TO B My60OKOBOAHOM MecTopoxaeHnn KynoH,
BXOASLLEM B rpynny mectopoxaeHnin Ha Kuka.
BoobLe xe noasoaHas 06BA3Ka YyCTbEB CKBa-
XUH yBenmM4YmMnachb ot rmybuHbl 3anvBa 446 m
(1988 r.) mo 2201 m (2002 r.).

B 2004 r. BBeaeHa B akcnlyaTaumio U CKB.
1-IpuH KaHboH-518 Gnarogaps eé noaBoaHO-
My nogkstodenuto K NI ¢ pacTaHyTbiMU onopa-
MW, 4TO B MecTopoxaeHun Mapko Nono. 9ta
CKBaXkmMHa, NpobypeHHas BepTUKasbHO Ha rny-
6uHy 8144 m B 3anuBe rnybuHon 1220 m B
Bnoke 562-IpuH KaHboH, 4TO 240 KM lOXHee
Hosoro OpneaHa, oTkpblia HepTaAHOEe MeCTo-
poxaeHune K-2 HopT ¢ HepTeao00biBHOW 30HOWN
TONLWMHOM 38 M.

2005 r. o3HamMeHOoBasICS BbISIBIEHWEM [y~
60KoBOAHOro (2417 M) ra3oBoro MecTopoX-
nenna "Kio" 160 km oro-soctoyHee BeHuc,
wT. Jlyusamana. CkBamMHa-nepBOOTKPbIBA-
TeNbHMLA BbISIBUIA 30E€Cb MACCUBHbIN BbICO-
KOKa4eCTBEHHbIV ra30400bIBHOW MNecok cpef-
Hero muoueHa TonwuHon 33,5 M. Kposns
ra3oBOW 3anexu BCKpbiTa Ha rnybuHe 5381 m.
PaspaboTtka HavaTa B 2007 ., Oyay4n yBsa3aHa
CO CTpOUTENbCTBOM rasonobbisHow M1, asns-
OLLIeCA LLeHTPOM ra3odo0bliM M CNoCOBHOMN
nepepabartbiBatb 24 MJH M3/CYT NMPUPOSHOro
raza. B Tom xe roaoy B bnoke 599-Uct Bpakc
OTKpbITO rnybokoBogHoe (976 M) HedTAHOE
MecTtopoxaeHne Wct bpakc-599 rnybuHomn
2788 M C BbICOKOKa4YeCcTBeHHOW HedpTen006bIB-
HOM 30HOWM M3 HECKOJIbKMX MECKOB CBOOHOWN
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TonwmHon 6onee 41 m. CkBaxxmHa-nepBOOTK-
pblBaTENbHMLLA BDEMEHHO 3aKOHCEPBMPOBaHa,
a camMo MecTopoXxaeHue OyaeT paspabaTbl-
BaTbCS C ero NoaBoAHbIM MOAKMOYEHNEM K Ha-
xogsiemycs B 5 kM HepTenoObIBHOMY NnaBy-
yeMmy LeHTpy bymBaHr, 4To B Bnoke 643-UcT
Bpakc. "LLeBpoH Kopn." BBena B 2005 r. B pas-
paboTky rasoHedpTaHOe rNyboOKOBOAHOE
(2135 M) mecTopoxaeHue bnanng dant (Cne-
nasi Bepa). OHo — B brnokax 695 n 696-Mwuccu-
cunn KaHboH, 256 kM toro-soctoyHee HoBoro
OpneaHa, n nmeert MM Npon3BoANTENBHOCTbIO
6165 T/cyT HedTU 1 1275 ThiC. M3/CyT Npunpoa-
Horo rasa. bnanng ®anT, oTkpbiToe B 2001 . 1
rnosgHee nNoATBEPXAEHHOE pa3BeAOYHbIMU
ckBaxnHamu B 2004 r., cogepxuT 14 mnH T HI
B MMUOLIEHOBbIX Neckax TONWMHON 61 M Ha rny-
OuHe ot 6374 0o 7412 m, rae aHOMasIbHO Bbl-
cokume nnacTtoBble gasnenua (ABIM4) v Temne-
patypbl (ABMT), paBHbie 105 MIa n 150°C.
Mpu paboTe TPEX CKBaXMH 30eCb Aobbliba 13
HUX paBHa cymMapHo 4770 mM3/cyT HedTU M
850 Tbic. M3/cyT rasa. bypsatca ewg ase cksa-
XWHbI, KOTOpblE, BOWAS B 3KCnayataumio, Oo-
BeAyT COBOKYMHYIO A00blMy OO YypoOBHA 7155
M3/cyT HedpTn 1 1275 Thic. M3/CyT rasa, KoTo-
pble nonayT OT MHOVBUAYabHbIX MOABOAHO-
OOHHbIX "€nok" B AOHHbIN MaHUdONbO C Ye-
TbipbM$ BXO4aMU, a n3 manndonsaa — k Nl no
MHOrogasHoMy TpybonpoBoay OuMamMeTpoMm
177,8 MM 1 onuHon 7 kM. MpoekTHas cxema
HedTenobbl4n nMeeT B Buay v raznndT [17].

"ManoHnp Hanupn Pucocuc Ko." coobuin-
na B 2005 r. 06 OTKPbITMN NYOOKOBOAHOIO
mecTopoxaeHusa Knunep B bnoke 299-IpuH
KaHbOH 1 3asBMna, 4YTO OHa HE MOXET OCBe-
TUTb HUKAKUX OeTanen OTKPbITUS, MOCKOJbKY
3TOT 610K MoNan B NporpaMmmy JnLLEHUS NpaB
B rnybokoBoabe MeKCcuKaHCKOoro 3anamea, Ko-
Topasi Hayana OCyLECTBNATLCA. OTa Nporpam-
Ma Takxe oxBaTblBaeT O0OblYYy U3 MECTOPOX-
neHnn KanboH 3Okcnpecc v Oasun3 Tayap,
pasBenyemble MecTopoxaeHus O3oHa Oun u
TaHpep Xok, a Takke 90 Apyrux NOUCKOBbIX
©6110KOB.

Mopckoe rasoHedpTAHOE MECTOPOXAEHME
KoHCTUTbIOLWH, oTKpbITOe B 2001 . Ha paccTo-
aHUM 192 kM oT nobepexbs JlynsnaHbl N OKOH-
TypeHHoe 11 ckBaxuHamu u3 19 npobypeH-
HblX, COCTOUT W3 ANU3bIOHKTMBHbLIX OGNOKOB
(0AMH — ra30HOCHbIN, YeTbipe HEPTEHOCHLIX).
[eBaTb CKBaXUH — CANATPIKKM (T. €. CKBaXU-
Hbl, NPOBYPEHHbIE HAKJIOHHO C TOrO Xe MEecCTa,
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HO B pa3Hble CTOPOHbI OT BEPTUKASIbHOW, OC-
HOBHOW CKBaXXWHbl Npu "KYyCTOBOM" pa3bypu-
BaHUKM Kak B MOMCKOBOM, pPa3BeAOYHOM, Tak U
aKcnnyaTtauyoHHOM BypeHumn). CuntaeTtcs, 4To
3TO MecTopoXaeHne — B CONEHOCHOM MUHU-
bacceliHe ¢ HedTerasoynasnnMBaHMeM BAOJb
Kpaés conaHoro xpebta. Konnekropamu Hedp-
T 1 rada B KOHCTUTBLIOLWH SIBASIIOTCA MavoLue-
HOBbIE NMeckn Ha rnybuHe 3660-4575 m. Mep-
Bas cCkBaxwuHa BcTpeTtuna 6onee 30,5 M ux
HedTeao00bIBHOW TOJILLN, a BTOPAasi CKBaXMHA —
okono 107 m. MopuncTocTb NeckoB noyTtn 28 %,
npoHnuaemocTs 6onee 0,8 nm2 (800 mA). Jo-
ObiBaemas HedpTb UMEET MIOTHOCTbL 865 kr/m3
13 cemMn HepTerasoHOCHbIX 30H. B 2004 r. Bce-
ro 8 kM toxxHee KOHCTUTBIOLLH OTKPbLITO HedpTS-
HOoe MecTopoXaeHne TUKOHAEepPora, B KOTOPOM
noka ToJIbko ABe ckBaxuHbl. M1, o6cnyxmneaio-
waa oba MeCcToOpPOXAeHUs, crnocobHa NPUHU-
MaTb U3 CKBaXXWH 1 o6pabaTtbiBaTh (0Oecconu-
BaTb, o6esBoxmeatb 1 T. n.) 11 130 m3/cyT
HedTn. OHa 1 OTAENbHO ra3 TPaHCNOPTUPYIOT-
csa oTcioga, 3 bnoka 680-IpuH KaHbOH ¢ rny-
OuHol 3anmBa 1516 M, No NoaBOAHBLIM TPyOOnM-
posoaam Ha HIM B LWun Woyn [1, 3].

"[NOMUHNOH DKcnnopeniuH aHa, NMpoaakLuH
Mukopn.” Hanaamna B 2006 r. NOCTOSIHHYIO O0-
Obldy raza M3 MecTopoXaeHust Purn, 4to B
Bnoke 296-Muccucmnn KaHboH, U1 B MecCTO-
poxaeHun CeBeHTUH XaHa3 (CemHapguaTb
pyk), 4yto B Bnoke 299-Mwuccucunm KaHboH.
OHun 06a — 192 km toro-socTto4Hee Hoeoro Op-
neana. Purn — B 3anuBe rnybuHon 1586 M, a
CeBeHTUH XaHA3 — B 3anmBe rnyouHomn 1769 m
1 pazpabaTbiBaloTcs ¢ nomoLlbto MNC, noacoe-
OMHEHHbIX K nnatdopme Bbocka Honn-900,
npuHagnexatyen "LWespoH Kopn.". MC obounx
MEeCTOPOXAEHMIN CNPOEKTUPOBaHa HA COBMeE-
CTHYIO razofobbiuy 4,5 maH mM3/cyT. "JoMUHU-
OH" aABnsgeTcs npopabom B 0OOMX MECTOPOXK-
neHnax, snagesa 53% nHtepeca B Purne n 38%
B CeBEHTUH X3HA3.

"LLeBpoH Kopn.” BbisiBuna B 2006 r. rny6o-
KOBOAHOE rasoHed@TAHOe MeCTopOXaeHune
Bur ®yT B Bnoke 29-Yokep Pupx, 4to 360 Km
toxkHee Hosoro OpneaHa. CkBaxuHa-nepBo-
OTKpbIBaTENIbHULIA B 3anuBe rnybuHomn 1525 m
npobypeHa Oo rnybuHbl 7664 M 1 BCTpeTuna
NOObIBHYIO 30HY 3dPEeKTUBHO HedTeHacChbl-
LLeHHoM TonwmHon 91,5 m unun 6onee. bur Oyt
0oBHapyXeHO BCKOpEe nocflie HOTTUX3ACKOMN
CKBaXXMHbI-NEPBOOTKPbLIBATE/IbHULIbI, BbISBMB-
wen 183 m HepTea0ObIBHOMN TONLLM N3 MHOTUX
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3P PekTMBHO HedpTeHACILLEHHbIX neckoB. Obe
3TW CKBaXMHbl NPOBYpPEHbI Yepesd TPeHI, MNO-
LLIeHOBOIo ckiagyaToro nosica [18].

"AHapapko Metponeym Kopn.” B 2006 T.
OoTKpblNa HedTAHOE MecTopoxaeHne MuuiH
Oun B Bnoke 955-INpuH KaHbOH, BCKPbIB CKBa-
XXMHON, NpoOypeHHon Ao rybuHbl 7625 M B
3anuBe rnybuHol 2226,5 m, 6onee 76 M Hed-
TenoObIBHOM 30HbI B MMaBHOM CpefHeMuoLe-
HOBOM 00bekTe. Celvac 3Ta CKBaXuHa Bpe-
MEHHO 3a[aB/fieHa W 3aKOHCEPBMPOBaHa, HO B
Oynyuiem oHa 6yneT yrnybfsieHa Ha BTOpoo4ye-
penHol 0O0beKT paHHEKaNHO30MCKOro BO3pac-
Ta. byaoeTt npobypeH U canaTpakk AN OKOHTY-
pwvBaHug 3anexu [7].

"LLenn" nayana B 2007 r. no6biBaTb HEPTb
1 ras n3 rnybokosogHoro (915 M) MecTopox-
noeHna Jenmoc, 4TO Hemnopaneky OT MEeCTO-
poxaeHua Mapc, Ha rpaHuue bnokos 762- n
806-Muccucunu KanHboH. Ha nepBon ctaguun
pa3paboTKu TPU CKBaXXWHbI noaxatoyatoT K M
mectopoxaeHus Mapc. deimoc nmeet raso-
HedTeaoObIBHYIO 30HY ToNLLMHON 163 M B pa-
Hee yCTaHOBJIEHHbIX M HOBbIX 0ObeKkTax, KOTo-
pble patoT 4770 m3/cyT H3. Y "Wenn" - 71,5%
MHTepeca, ay "bIM" — 28,5% [32].

B 2006 r. oTKpbITbl MECTOPOXAEeHUA Kackn-
na rmybuHon 9912 M wn TMoHn rnybuHomn
9896,5 M. BmecTe oHW copepxaT 3anachl
HedTn 1 rasa, paBHble 6onee NONOBUHbI TOTO,
4YTO CYMMapHO OTKPbITO B [yBOKOBOAbE 3a/N-
Ba 3a 2006 r., T.e. 6onee 119 mnH M3 H3. Kac-
knpa scTpetuna 245 m appekTnBHoO HedpTeHa-
CbILLEHHOM OOObIBHOM 30HbI B KAMHO30WMCKUX
rneckax, a kKapoTaxHble guarpammbl B [MOHU
yKa3blBalOT Ha Hanuume 145 M HedTeHachbl-
LEHHbIX NeCYaHNKOB B MUOLIEHOBbIX TOJILLAX.
Bonee rnybokas, 6onee cnoxHas rnybokoBo-
Has HedTerasopasBenka NpuBena Kk cpegHemy
BpeMeHn OypeHus OOHOW CKBaXWHbl BGonee
100 cyTok [3].

"MapatoH Ohin" coenana rnybokoBOoAHOE
OTKpbITEe HedTu B bnoke 244-IpuH KaHbOH,
4yTO B 3anuBe rmybuHon 884,5 m noutn 219 km
lor-toro-sanagHee Benuc, wT. Jlynsuana, roe
ckB. 1-IOpoxku (6biBwaa cke. 1-Tpoiika Aun)
npobypeHa Ha mybuHy 6463 M 1 BcTpeTuna
BbICOKOKA4YE€CTBEHHbIE HE(TEHOCHbIE KOJJIEK-
Topbl. B ckBaXuHe 3akapoTMPOBAHO OKOJIO
76 M 3P PeKTUBHO HePTEHACHILLLEHHOW NpPOo-
OYKTUBHOWM 30HbI. "BM" n "Hoybn 3Hepaxu”
BbIIBUNU HedpTerazoaoObiBHYIO 30HY Ha CBOE
nnowaan N3abena okono 240 KM 10ro-BOCTON-
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Hee HoBoro OpneaHa, T. e. B bnoke 562-Mwuc-
cucunn KaHbOH, CKBaXXMHOW rNyouHomn 5825 m,
npobypeHHon B 3anuee rnyouHon 1982,5 m.
HedTb 1 ra3 3gech — B ABYX BbICOKOKAYE€CTBEH-
HbIX 3anexax. 9Ta CKBaXXMHA BPEMEHHO 3aKOH-
cepBMpoOBaHa [0 COCTaBNeHUs nnaHa eeé
akcnnyatauun. Ckopee Bcero oHa 6yaeT noak-
NioYeHa K cocegHen NHPPacTPYKType MOPCKO-
ro mectopoxaenusa Ha Kuka, roe npopadom
angaetca "bM" [15].

"MapaTtoH" 3akoH4YMna OCBOEHMEM cang-
TP3KK M OLEHOYHYIO CKBaXXMHY B MECTOPOXAe-
HUK [ pOXKN, rge no AaHHbLIM 3TUX TPEX CKBa-
XWH, 3anacbl HePTU NNOTHOCTbiO 865-876
Kr/M3 1 rasa B neckax BEpXHEro M1oLLeHa oLe-
HUBalOTCHA, B cpegHem, 12,7-14,3 mnH M3
(11-12 mnH 1) H3. Ma3oHedTenobbLIYA 30ECH
HayHeTcsa nocne 2010 r. nmoakntOYeHUEM K
MOLLIHOCTAIM cocefiHero (Bcero B 3 kM) MecTo-
poxnaeHusa Tporika [15]. A "Xenukc QHepaxun
ContowHc" BbisBuna B bnoke 505-Muccmncnnu
KaHbOH, 4T0 232 KM MopucTee [anBecToHa, LUT.
Texac, B 3anuBe rnyouHomn 823,5 M, 6e3bIMSAH-
HOe noka MecTopoxaeHue ¢ 3anacamu 1,416
MApAa npupogHoro rasa [11-14].

"LleBpoH Kopn." obbsABMNaA, 4TO B Mae
2009 r. Ha4yanacb Oo06bI4a N3 MECTOPOXAEHUS
Tantn 19 875 m3/cyT Hed T n 1982 Thic. M3/cyT
raza. OHo oTkpbiTo B 2002 1., cooepXuTt oT
55 MnH po 68,5 MnAH T HedTU, HaxoauTcs
304 km toxHee Hosoro OpneaHa, Ha nnowiaam
BnokoB 596-, 597-, 640- 1 641-IpnH KaHbOH,
roe rnyouHa 3anmea 1250,5 m, 1 nepsas ¢gasza
ero paspaboTtkm obowwnace $ 2,7 mnpga. Mas-
Hble HEe(PTEHOCHblIE MEeCKN MMEIOT paHHe- U
CpeOHEMUMOLIEHOBbLIN BO3pacT 1 3aneratT Ha
rnyébuHe 7015-8540 M nop, consiHbiM "HaBe-
coM” TonwmHowm 2440-4575 m. OgHa rnybokas
CkBaxuHa paét HedTenobblyy C ryOuHBbI
8143,5 m. CornacHo "LLieBpoH", 3TO — pekopa-
HO rnybokas B 3anmBe AencTeBylowlas HedpTs-
Has aKkcnnyaTaunmoHHasa ckeBaxuHa. Hedpteno-
Obl4a MOCTynaeT U3 LECTU CKBAXWH [ABYX
NoaBOAHO-AO0HHbIX "kKycToB" Ha MM [33].

My6oKoBOAHbIE MecTopoXaeHNs Mupax u
Tenemapk o6CNyXMBaKTCA MNaBy4MM raso-
HedpTegobbIBHLIM  LEeHTpoM  "Tenemapk”,
KOTOPbLIN NAaHMpyeTca noaknounTb K M1, npu-
Hagnexawen "ATIM", HaxopsAwencs B MEeCcTo-
poxaeHun TuTaH 1 ocyLLLecTBNAOLWEN Kak By-
peHue, Tak u gobbivy HedpTn 1 rasa. dta Ml B
TuTane cnoco6Ha pobbiBatb 3975 M3/cyT Hed-
™ n 1476 Thic. M3/cyT rasa. Cks. 3-Mupax
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npobypeHa B 3anuBe rnyduHoin 1220 M. B Hel
3akapoTupoBaHa rasoHedTenobbiBHAs 30Ha
TonwmHon 6onee 76 m, T. e. bonee 4em B 2 pa-
3a bonblle, 4eM OXnaanoch A0 eé€ bypeHus, a
Takxe cnylleHa ao rmybuHbl 5212 M KONoHHA
anameTtpom 194 mm, KOoTOopol obcaxeHa Oo-
ObiBHas 30Ha. Bocemb paHee npoOypeHHbIX
CKBaXuH rnybuHon no 6632 M BCTpeTunun
16 rasoHedTEHOCHbIX NeckoB. B mecTopoxae-
HUK Tenemapk rnybuHa ckBaxuH ot 6100 go
7320 M n BHK He oBbHapyxeH, a B MECTOPOX-
neHunax Mopryc n Mupax — ot 4270 0o 6632 m.
MecTtopoxaeHne TutaH 6yneT nogaBaTh CBOO
HepTb B HedpTeaobblyy MECTOPOXAeHUs
Mapc, Haxogsilerocs B bnoke 718-Mwuccucu-
nn KaHboH, NO noaBogHOMY HedTenposoay
annHon 32 kM 1 amameTpom 254 mm, a CBOW
ras — B ra3ocbopHyto cuctemy o-Ba panHa Ain
rno NoABOAHOMY ra3onpoBoay AMMHON 99 KM 1
anameTtpom 508 mm [9].

Mpynna komnaHun BO raBe C 4aCcTHOW pas-
Befo4YHol koMmnanmen "JIJ10I 3SkcnnopenH”
13 wrt. Jlynsnana, CLUA, 3aaBuna, 4to MaHan B
Bnoke 199-Mwuccucnnm KaHboH siBAsieTcs Tpa-
ONUNOHHBIM  @HTUKJIMHANIbHBIM -~ HEDTSAHbIM
MEeCTOpOXaeHneM, oTkpbiTbiM B 2010 . ckB.
1-MaHan, koTopas gocTurna UCTUHHO BEPTU-
KanbHOW rnybuHbl 2287,5 M n, 6yay4n npooby-
peHa B 3anuBe rnybuHown 752 m, BcTpeTuna
HepTen0ObIBHYIO 30HY NICTUHHO BEPTUKASTbHOM
TonwmHom 36,6 M B BbICOKOKAQYECTBEHHOM
konnekrtope. [JaHHble O N1aCTOBOM AaBNEHUN,
npobax HepTn 1 obpasuax Nnopoa NoaATBEpPX-
[AaloT Xopollee MHEHME O MECTOPOXAEHMUN.
MpobypeHHas 4yTb MNoO3Xe Apyras 3[4ecCb Xe
CKBaXXMHa 0OHapyXmia BblICOKOKAYE€CTBEHHbIN
M 3an0JIHEHHbIN HEDTHLIO KOMIEKTOP C HedTe-
NOObIBHOM 30HOM TonWwMHOM 6onee 30,5 m B
OTAENbHOM AN3bIOHKTUBHOM OJIOKE MECTO-
poxaeHnsa MaHan, KoTopoe 72 KM oro-BocC-
To4yHee ropoaa Benwuc, wrt. Jlynaumana, CLUA, n
TOYHO ceBepHee rMyboKOBOAHOr0 HedTAHOro
MecTopoxaeHusa MaTttepxopH. Kpome TOro,
"JITIOI 39kcnnopenwn” HemaBHO nofydmnna
nepeylo HedpTerazonodbblyy U3 eé MecTopoX-
neHus bnok 72-Mwuccucunm KaHboH B riy6o-
KOBOObE W rOTOBMSIA NPOEKTbl HaYaTb paspa-
00TKYy rnyboKOBOAHbLIX MECTOPOXAEHUI B
Bnoke 141-TpuH KaHboH n Bnoke 448-IpuH
KaHboH [23].

"Posan Oaty/LLenn” HaynHaeT OobbiBaTb
HedTb 1 ra3 n3 rMyboKoBOAHbLIX MECTOPOXAe-
Huin Tpent Yant, Cuneeptun n Tobaro ¢ no-
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MOLLbIO rasdoHedpTenobbiBHOro ueHTpa-Ir
"Mepanao”, 3assKOPEHHOro B 3annBee rnyouHom
2440 m Ha nnowagm bnoka 857-AnamunHoc
KaHboH, okono 320 kM toXkHee MOPCKOro nopra
®punopr, wrt. Texac, n 13 KM ceBepHee Mex-
OyHapOOHOM MOPCKOW rpanuvubl ¢ Mekcukom.
MpoekTHas MOLWHOCTb 3TOro LeHTpa — 15 900
M3/cyT HedTU 1 5,674 mnH m3/cyT rasa. 80%
3TOro npuxoadarcs Ha [pent YanmT, pawoulee
HedTerazogobbivy N3 KAMHO30WNCKNX NECKOB U
necyaHmkoB. B penTt YanT noka wecTb CKBa-
XUWH, NATb N3 HUX SKCMJTyaTauyoHHbIE NpU o4-
HOW HarHeTaTeNbHOW, HO Ansa pa3paboTku
TPEX 3TUX MECTOPOXAEHUA MOryT noTpebo-
BaTtbCcsa 35 ckBaXuH. NMOMUMO KaMHO30MCKNX
NeckoB, MEPCNEKTUBHLIMU SBNSIOTCA MeHee
rnybokme necku dpuro, onpoboBaHHbIE CKBA-
XMHAMU C rOPU30HTasNbHLIMU NPU3abOoNHBIMU
cekunamm [32].

Havata no6biva 1 13 rnyboKoBOAHOM CKB. 4,
41O B Bnoke 63-9T1yoTep Bannu. OHa naoéTt Ha
nnaBy4nin rasoHedpTenobbiBHOW LeHTp "Tene-
Mapk”, YCTaHOBNEHHbI B 3anuBe rnybuHON
okono 1220 m, yepes MM mecTopoxaeHusa Tu-
TaH n Bcero 3,8 net nocne oTkpbITUS HEPTK.
JaHHble N0 MOpPI0 NOKa3bIBatoT, 4TO Ans rybo-
KOBOAbS MPOXOAMUT, B CPeOHEM, NnoyTn 8 net
(94,3 mec.) OT OTKpPbITUS 00 NepBOW A00bI4N
HedTn nnum rasa ¢ nomoupto Ml ¢ pacTaHyTbI-
MK onopamu nnu 5 neT, ecnmn ncnosb3oBanach
nHas MM, ToToBUTCA NOAKAOYEHME K AAHHOMY
LeHTpy ckB. 3, npobypeHHo B bnoke 941-
Mwuccucunu KaHbOH Ao 3abos Ha rnybuHe
6113 M 1 BCcTpeTuBLIEN HedpTera3zoao0bIBHbIE
necku TonwmnHown 81 m [10].

B MekcukaHckom 3anuee CLUA npobypeHo
6onee 119 ceepxrnybokux (6100-10 692 m)
NMOMCKOBbIX N pasBefoYHbIX CKBaXMWH. LllecTb
M3 HUX, T. e. 1-Atnac Aun rnybuHor 9760 m n
3ab0emM B OT/IOXEeHUsx naneorena, 1-Ipant
KanmaH (9912 m, muoueH), 1-512-NpuH KaHb-
OH (9913 M, muoueH), 1-Jlosn (9073 M, Bepx-
HU onuroueH), 1-HopmaH (8448 M, MuougeH),
1-267-31yoTtep Bannm (9943 M, MmnoueH), oka-
3anmncb "cyxummn”. 54 NONCKOBbIE CKBAaXXWUHbI C
BEPTUKaNIbHbIMW CTBONaMmM OTKPbINn 54 mec-
TOopoXaeHnss HedTUM M rasa Ha rMMybuHe
6100-10 692 M (cM. Tabnuuy) B TYypOUOUTHbIX
N OEenbTOBbIX Meckax WU necyaHukax nnemncro-
LeHa, naMoueHa, MUOLEHa M naneoreHa.
OcTanbHble CKBaXWHbI — 3TO pa3BedouvHble,
OKOHTYpMBatOLME MECTOPOXAEHUS U OLEHU-
BaloLLME MX 3anachl.
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Ceepxrny6okue rasoBbie n HePpTsHble MecTopoXaeHus MekcukaHckoro 3anuea, CLUA

MectopoxieHne I'nyouna, M Samacst,
MJIH T
Jlyumit (razonedrsHoe) 6100 60
Oiirep (HedTsiHOE) 6100 29,5
Mapc (razonedrsinoe) 3050-6100 94
Boit Mapruan-Tumbanse baii-Kaitto Aiinenn (Hedsiroe) 305-6100 460
Muccucunu Kanbon-941 (razonedrsnoe) 6113 -
Tpaiinent (uedTsiHOEC) 6253 109,5
Hpoxku (Hedrsnoe) 6463 12
Dyn3u (HedTsHOE) 6466 11,5
Meprancep (razoBoe) 6487 11,5
Mupax (HedTsHOEC) 6632 17
Mo Jlor (rasoHedTsiHOE) 6832 60
Pax Xok (razosoe) 7042 14
Poapokk (razonedrsiHOE) 7126 13
Tenemapk (razonedTsiHOE) 6100-7320 -
Brnaiing ®eiir (razonedtsiHoe) 7412 14
Maxkaponu (razoHedTsiHOE) 7478 10,5
IpBun3 Aiinenn (razonedTsiHOE) 7480 -
Mumz (HedTsiHOE) 7625 7,5
HOmxun Aiinenn-330 (razonedrsnoe) 1281-7625 160
Yomruteitn (razonedrsinoe) 5764-7625 12,5
Bur ®yr (uedrsanoe) 7664 -
BymByn (razosoe) 7716 -
Kackan (uedrsiHoe) 7732 -
Tounra Yacr (uedrsinoe) 7832,5 27,5
Tantn (rasoHedrsiHOE) 7995 70
Yuuruz Xan (HedTsiHOE) 8003 -
Ozona un (medrsanoe) 8037 17
K-2 Hopt (HedTsiHOR) 8144 14
JIpsno (rasoHedTsHOE) 8159 33,5
Tannep Xopce Hopt (razonedrsiHoe) 6640-8235 68,5
MbHca (razonedTsiHOE) 8320 28,5
Ilensu3er (HedTsiHOE) 8320 55
IIyrdaitnnep (medtanoe) 8540 -
JoiiBu JlxxoHe (rasoHedTsiHOE) 8620 45
Tangep Xopc Cayt (razonedrsaHoe) 6634-8672 130
Tetinensbepr (uedTsiHOE) 8692,5 14
CroyHc (HedTsiHOE) 8711 -
Jbxex (uedTsHOE) 8845 68,5
e bamn (medTanoe) 8862 (BHK) -
Cen-Mano//Ipitna ITo#aT (HEdTSIHOE) 8862 (BHK) -
Tandgmunr (HedTsaHOE) 8930 -
Bakckun (medTaHOE) 8960 -
Opucndn (HedTsHOE) 8971 -
Cuzap (medrsnoe) 9065 27,5
Illenannoa (HedrsiHOE) 9150 685-2055
Joxynus (HedTsiHOE) 9500 -
Komsax (medrsinoe) 9501 -
Buro (HedrsHOE) 9760 -
Ilonn (medtsHOE) 9897 60
Kackuna (razonedrsnoe) 9912 475
brexbepn Yacr (razonedrsiHoe) 10 064 85
Hotru Xon (uedtsinoe) 10 428 68,5
BespimsinHOE aBapuiiHoe (HedTsHOE) 10 500 550
Taitbep (uedrsinoe) 10 692 475
Bceero: 54 wmecropoxaenusi ¢ 3amacamu  4107-5477 mnut HD (27664136 munT HepTH HEDTIHBIX
MecTopokaeHui U 1341 muH T He(dTH U rasa ra3oHeTIHBIX MECTOPOKICHMI)

MpumeyarHye. Mpoyepk B Tabnuue — HeT AaHHbIX; BHK — BOgo-HepTAHOM KOHTaKT.
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B vHTepBane rmybuH ot 6100 go 7000 m
BbISIBSIEHO 11 MecTopoxXxaeHui (0aHO ra3oBoe,
LECTb HEPTSHbIX U YeTblpe ra3oHedTsHbIX).
la3oBoe mecTtopoxaeHne MepraHcep coaep-
*ut 11,5 Mmnpa M3 npupoaHoro rasa Ha my6u-
He 6487 M, wecTb HePTAHbIX — 661,5 MAH T
HedTM Ha rmybuHe oT 6100 no 6632 M, a YeTbl-
pe rasoHedTaHbIX — 226,5 MiH T HedpTH 1 rasa
B nepecyéte Ha HedpTb, T. €. COBOKYIHO,
878 mnH T H3, Kak BMAHO 13 Tabnumupl.

Ha rny6uHe ot 7001 no 8000 m pa3eenaHo
13 MecTopoxaeHuit (oBa rasoBblX, YeTblpe
HedTaHbIX U CeMb rasoHedTaHbIX). 3anachbl
[BYX ra30BblX MECTOPOXAEHMIN ONPEeaenstoTcs
14 mnppa M3, a mybuna — 7042 n 7716 M, 4eTbl-
PEX HEPTAHBIX — 35 MNH T 1 7625-7832 M, ce-
MU ra3oHeEPTAHbIX — 294 MNH T HEPTU 1 ra3a B
nepecyéTe Ha HePTb (HI3) n 7042-7995 M, 4TO
COBOKYMNHO Ans 9Tux 13 MeCcTopOXAeHUn nc-
yncnsaetcs 329 maH T HI.

B 3eMHbIx Hegpax rmybuHoir 8001-9000 m
HanpeHo 18 mectopoxaeHuin (13 HePTAHbIX U
naTb ra3oHedTAHbIX). Bce 13 HeEPTAHbIX Ha ry-
6uHe ot 8003 no 8971 M xapakTepusyloTcs
CYMMapHbIMM HaYasIbHbIMU U3BNIEKAEMbIMM 3a-
nacamu 168,5 MnH T HedTKU, a Bce NATb raso-
HePTAHbIX Ha rMyobuHe 8159-8672 m — 305,5
MJTH T HepTU 1 ra3a B NepecyETe Ha HePThb, T. €.
ans rnyouHel 8001-9000 M coBOKyMHbIE 3ana-
cbl HedTM 1 raza onpenensaiotcs 474 mnH T HO.

YT0 kacaeTtcsa rnybuH ot 9001 oo 10 000 m,
3[eCb BbIIBNIEHO BypeHnem 1 onpoboBaHneM
Ha NMPUTOK WECTb HEPTAHLIX N OAHO ra3oHed-
TAHOE MecTopoxaeHue. B HedpTaHbIX, COBO-
KYnHo, — oT 712,5 no 2617,5 MAH T Ha rnybunHe
o1 9065 oo 9897 m, B rasoHedpTAHOM — 475
MJTH T HedTU 1 ra3a B NepecyHETe Ha HePTb HA
rnybuHe 9912 M, 1, B uenom, ans rnybuHbl
9001-10 000 m 3anackl HedTK 1 rasa gocTura-
10T oT 1247,5 po 2590 mnH T HO.

A Ha rnybuHe ot 10001 no 10 692 m pa3Be-
[AHO 4YeTbipe MECTOPOXAEHUS — TpU HedpTS-
HbiX ¢ 1093,5 MnH T HeDTU N OAHO ra3oHedPTH-
Hoe ¢ 85 MNH T HedTM 1 rasa B NepecyeTe Ha
HedTb, COBOKYMHbIE X€& 3anacbl KOTOPbIX UC-
yncnaotca 1178,5 mnH 1 HO.

Takmm 06pa3oMm, 34ecb, B 3eMHbIX Heapax
rnyounHon 6100-10 692 M, oTkpbiTto 4107-
5477 mnH T HO, B TOM yncne 2766-4136 MnH T
HedPTU B HEPTAHbLIX MecTopoxaeHnax n 1341
MAH T HedTM 1 rasa (cm. Tabnuuy) B ra3oHed-
TAHbIX MecTopoxaeHusax. Kctatm, Hanbonb-
wme 3anackl HedpTn (1806-3711 MaH T) pas3Be-
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haHbl Ha Hanbonbluen rybuHe (B MHTepBane
rnyéuH ot 9065 no 10 692 M), T. e. Tam, roe
HedTU B NPUHLMNE HE A0IKHO Obl ObITb BOOD-
e, cornacHo "Teopun 06 opraHnyYeckom npo-
nexoxaeHun Hedtn" n mHenuto HHK CLLIA.

CamMbIM NepBbIM OTKPbLITUEM HEDTU Ha ry-
6uHe 6100 m B MekcukaHckom 3anuee CLUA
OblNo HedpTAHOE MecTopoxaeHne ban Map-
waH-Tumbanbe bani-Kainy AnneHa,. OHO OTKpPbI-
7o Ha wenbde ewe B 1930 r, 3aTeM Tam Xxe
Npobypunn ckBaxkuHbl mMybuHoin 6100 M 1 60-
nee, n k 1973 r. B 3TOM MECTOPOXAEHUMN yXKe
pa3pabaTbiBanMCb [OOKa3aHHble (M3BJiekae-
Mble) 3anacbl HedpTn, paBHble 460 MSIH T B UH-
TepBane rmybuH 305-6100 M, roe NpPoMbILLIEH-
HbIMM KONNEKTOPaMU HePTU ABNSIIOTCSA NECKU U
MecyYaHMKM aHTpPoNoreHa/nNnencToueHa, namo-
LieHa 1 MUoLLeHa B Kyrnosiax Hag, rmyOuHHbIM CO-
NaHbIM XpebTomM. OCOBEHHO BaXXHO W MHTEPEC-
HO, KPOME TOro, 4YTO TUraHTckoe HedpTAHOEe
MecTopoxaeHue ban MapuaH-Tumbansbe baii-
Kany Annena HaxoguTca B TOW 4YacTu 0Caaouy-
Horo rasoHedTeHocHoro 6acceiHa landg-Kocr,
roe 3aperncTpupoBaH OAMH U3 CaMblX BbICOKNX
reoTepMmn4ecknx rpaamneHTos [6].

BTopbim cBepxrnybokum (1281-7625 wm)
ruranTckmum (160 MnH T H3) rasoHedTAHbIM
MEeCTOPOXAEeHNEM, OTKPbITbIM nocne 1973 .
B MekcukaHckom 3anuee CLUA, asnsetcs tOa-
XUH Ainena-330. OHO cooepXuT HedTb 1 ras
B nMeckax njencroueHa, namoueHa n MmougHa
B Ha[CONEBOW aHTUKNHANN, pas3buTon pasno-
MaMu, HaxoaMTCa noj, TOoJLelr Boa rnyouHomn
0o 220 M, T. €. YaCTUYHO Ha LWenbde N YacTny-
HO Ha KOHTMHEHTaNbHOM CKJIOHe. 3JTOo —
nepeBoe B MuUpe ra3doHedTAHOE TFUraHTckoe
MecTopoxaeHue 6acceiiHa landg-Koct, roe
BOCXOASLLAa BepTMKaibHas Murpaumst Hedtu
M rasa naeT u cenyac n3s rMyobuHHbIX 3eMHbIX
Heap, NOMOJIHAS UM BOCMONHAS 3anachkl tOa-
»XWH Anneng-330. [1eno B ToM, 4TO HECKOJIbKO
NeT Hasapg TwareslbHO NoAcYMTaHHble 3anachl
3TOro MecTopoXaeHus Obln MOJIHOCTbIO UC-
YyepnaHbl, HO CKBaXWHbI B HEM 0 CMX NOP Npo-
0O/KalT gaBaTb MPOMbILWLJIEHHYIO raso- U
HepTenoobIuy [4].

TpeTbuM cBepxrnybokmm (8620 M) raso-
HePTAHBbIM (45 MnH T HO) mMecTopoxaeHnem
Ha wenbde MekcmkaHCcKoro 3anuea (rnybunHa
6 M) B bacceinHe lNang-KocTt aBnaeTca MecTo-
poxaeHnune Oaneu IxoHc. Kak 3agBuna "Mak-
MopaH 3kcnnopenwH Ko." ns Hoeoro Opnea-
Ha, CLWWA, ckB. 1-O3neu OxoHc B 2010 roay
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OTKpbI1a OJHO U3 KPYMHENLLINX, MO-BUANMOMY,
ra3oHedTAHbIX MEeCTOopOXAeHnn wenbda
MekcukaHckoro 3anuBa (bnok 230-Cayt
Mapw AneHa). 9Ta ckBaxunHa HedTerazono-
ObIBHYIO 30HY M3 4YeTbIPEX MECKOB MOPUC-
TOoCThio BGonee 20%, conpotueneHnem (KC)
10-2000 MM, ykasblBalOLWMM Ha ras, U CBOA-
HOW TOALWMHOM 41 M BCKPbINA B UHTEPBAne ry-
O6uH 8326,5-8581 m 1 byaeTt yrnyonartbcs o
8845. HedrerasonobbiBHas 30Ha — B TOJLLE
YNnkokc (soueH/naneoLeH), rae Bce neckn 3a-
MosiHEHbl HEPTLIO M Fra30M A0 MOAOLIBbLI KaX-
noro u3 Hux. MaBnekaemble 3anacbl 3A€ecb
oueHuBatoTcss 45 mnH T HO. McnbiTaHne Ha
NPUTOK MNOKa OTNOXEeHO. bypeHne kaxapon
CKBaXXMHbl B 3TOM MECTOPOXAEHMN 0OX0ANTCS
$100 MnH, a KapoTaX W UCNbITaHWEe — eLlé
$ 50-75 mnH [19, 29].

YeTBEPTbIM 1 camMbiM rybokum (10 065 m)
Ha wenbde MekcmkaHcKoro 3anuea rnyouHom
21 M gaBnseTca mectopoxaeHne bnakbepn,
YacT, copepxatllee 3anacbl HepTU 1 NpUpPoa-
HOro rasa, paBHbie 85 MH T H3 B neckax Pob-
"I" MunoueHa Ha rnybuHe 9170-10 065 m.
CkB. 1-bnakbepn, YacT npobypeHa dupmoin
"OkcoHKopn.”" B 2005 r. B bnoke 168-Cayt
Tumbanbe Ha rnybuHy 9170,5 M, a 40 rmMybuHBbI
10 065 m pnoBepneHa B sHBape 2010 r. pupmoii
"Hbiodpung, IkcnnopenH", kotopasa 3aTpaTu-
na 6onee $ 25 mMnH Ha 3Ty ckBaxuHy [1, 3, 29].

OcTanbHble 50 cBepxrnyboknx (6100-
10 692 M) rraHTCKMX MeCTOPOXAEHUN HepTU
M rasa HaxoasaTcs Ha KOHTUHEHTaIbHOM CKJ10-
He B MekcukaHckoMm 3anuee rnybuHom oT
1342 m (MecTopoXaeHne ATnaHTUC ¢ 3anaca-
Mun 94,5 MaH T) oo 2954 m (TpanhaeHTt co 109,5
MJTH T HEDTN).

MepBbIM N3 HUX ObINIO OTKPbLITO B 1998 . ra-
30HedpTAHOE MecTopoxaeHune JlbsaHo. OHo
pacnonaraetcs 220 kM MmopucTee nodbepexbs
Nynsnansbl, B Bnoke 386-TapaeH baHkc, 16 km
CeBepo-BOCTOYHEEe pa3pabaTbiBatoLlerocs
HepTAHOro MectopoxaeHusa Onrep. MybuHa
3anuBa B JIbsiHo namepsietcsa 823,5 M, a Hed-
TEra30HOCHbIE MECKM MAMOUgHa U MUOLIEHA
ToNLWMHOM 60 M BCKPbITbI CKBaXWUHAMU Ha TNy-
6uHe 8159-8498,5 m B noacosieBOM paspese
ocapoyHom Tonwwm [1, 3].

B 2001 r. "MapaTtoH Oinn" BbisiBUIa MECTO-
poxaeHne O3oHa unn BepTUKanbHOM CKBaXM-
HOW, NpobypeHHon Ha rnybuHy 8037 m B Brnoke
515-TapaeH baHke, roe rmybuHa 3annea 1000 m.
CornacHo kapoTaxy 1 npobam dnonaa, 3a0echb
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BCKpbITa 39PDEKTUBHO HedTeHacChILLEeHHAas
(HepTEenoObIBHaAs 30HA) Navyka NeckoB TOJLLUU-
Hon 105 M ¢ ABYMS rMaBHbIMU HEPTAHBIMU 3a-
nexamm Ha rnyouHe 7932-8037 m.

B 2002 r. B MekcurKkaHCKOM 3annBe BbisiBNE-
Hbl N pa3BeaaHbl TPU CBEPXINYOUHHBIX rny6o-
KOBOAHbIX MECTOPOXAeHns HedTU n rasa —
Kackag, MaHca n Tantu. lNepBoe n3 HMX Haxo-
OVTCS B LEHTPaNbHOW 4acTu 3anmMBa, Ha Mio-
waan bnoka 206-Yokep Puox, roe rnybuHa 3a-
nmea 2482 m u obHapyxeHo ckB. 1-Kackap,
NpobypeHHOoW BepTMKaNbHO Ha rnybuHy 8514 m
ang noucka HedTM B 30UEH/NaNeoLeHOBON
TOonwe YWnkokC v BbiiBUBLLEN ra3oHedTeno-
ObIBHYIO 30HY TYPOMOUTHLIX MECKOB B MHTEPBA-
ne nepdopauumn 7732-8082 M. 3Ta ckBaxmMHa
He TOJIbKO npupacTuna naowaap pasBuTUs
NeckoB YMNKOKC B BOCTOYHOM HanpaBiieHnun oT
cknagyartoro nosica lMNepampo, Ho yctaHoBMAa n
Hanuyne TypOMAMTHBLIX NeckoB Oofiee 4Yem Ha
107 KM BHN3 N0 NaAeHMIo OT AeNbTOBbIX aLnii,
noATBEPAMB, YTO YNIIKOKC SABNSIETCA ra3oHed-
TEHOCHOW TOoJLLLENn MUPOBOro knacca. CkBaxu-
Ha rnybuHoi 8320 M, NpobypeHHas BepTuKab-
HO B paspabaTbiBalOWEMCS HEPTAHOM
MecTopoXaeHnn MaHca, 4TO Ha niowaan
Bnoka 687-Mwuccucunu KaHboH, roe rnybuHa
3anmBa 1650 M, BpeMeHHO 3aKOHCEepPBMPOBaHa.
OHa BcKpblna HernaBHble HEPTEHOCHbIE 0ObEK-
Tbl, U NO3TOMY "OHTepnpan3 Onn" BmMecTe C
"Poan Oaty/LLUenn” ndy4aloT OAaHHbIE MO 3TOW
CKBaXuHe, 4TOObl peLinTb, yrnybnate eé wunm
HeT. "LLieBpoHTexako" coobuimna, 4To eé ckBa-
XMHa, BEPTUKaIbHO NPoOypeHHasa a0 rnyoOuHbI
8665 m B bnoke 640-TpuH KaHboH, 305 kM toro-
3anagHee Hoeoro OprneaHa, OTKpbifia ruraH-
Tckoe (70 MnH T) rnybokoBoaHoe (1225 M) mec-
TopoxaeHue TauTtn, doHTaHupya 4770 m3/cyT
HedTU M3 nHTepBana MyouH 7873-7995 m.
B Hauane 2003 r. Tam npobypunu ewe nse
CKBaXUHbl 6onbluen rnyouHsbl. OHM POHTaHK-
poBanu ¢ mMybuHbl 7995-8178 M. A B 2004 r.
BCE TPW CKBaXUHbI ObiNK eLwé pas nepdopupo-
BaHbl Y>)K€ HOBOW MOAENbIO CTPENSIOLLEro nep-
dopartopa 13 pacyéTta 59 aplp Ha 1 M gnsa onTu-
Musaumm nputoka HedTM. IOTa MOAEeNb
nepdgopaTtopa notpeboBanacb N3-3a AaBneHUs
6onee 175 Mla Ha 3abosax ckBaxuH. Kaxpas
13 HUX BbisBMna 6onee 305 M apPeKTUBHOIroO
HedTeHacbILEHNS B NeCHaHNKE C KOJIIEKTOPC-
KMMM CBOMCTBaMM BbICOKOro kadecTsa [1, 3].

2003 r. NpUHEC OTKPbITUE elle TPEX CBep-
XrNyOGOKNX MOPCKUX HedTAHbIX MecTopoxXxae-

37



Huih — K-2 Hopt, CeH-Mano n YuHyk. MNepeoe
U3 HUX, Haxoasauweeca 240 km toxHee HoBoro
OpneaHa B bnoke 518-I'puH KaHboH, roe rny-
OuHa 3anmBa 1220 M, OTKPbLITO BEPTUKANbHOMN
CKBaXXMHOW, KOTopas 3akoH4YeHa OGypeHnem u
MchnbiITAaHWEM Ha NPUTOK Ha rnybuHe 8144 m,
BCTPETUB TaM NOACOJIEBYIO NAYKy NECKOB TOJI-
wmHoi 38 M. B Havane 2004 r. aTa ckBaXuHa
Hadana aaBaTb He@Teno0bIivy Mo NOABOAHOMY
HedTenposoay, npoaoxeHHomy K NI ¢ pacta-
HYTbIMW ONOPaMM B MOPCKOM MECTOPOXAEHNMN
Mapko Mono. Btopoe mecTtopoxaeHue,CeH-
Mano HaraeHo BepTukanbHoi ckB. 1-CeH-Ma-
no rnybuHoin 8862 M 1 cToMMOCTbIO 62 MIH
nonnapoB. OHa 6ypunacb Bcero 100 aHen
400 km tor-toro-sanagHee Hoeoro OpneaHa B
3anuBe rnyouHo 2104,5 m, Brniepsble yCrneLlHOo
nponas 4epes annoXTOHHbIM "HaBec" u3 Ka-
MeHHOWM conu TonwuHor 3049 M n BCKpbIB
MPOMbILLNIEHHbIE HEDTSAHbIE 3aNeXn B UHTEp-
Bane rmybuH 8612-8862 m (BHK). B 2004 r.
pa3BefoyHasl CKBaXXuHa, NpPoOypeHHas Tam
Xe, B bnoke 678-Yokep Puox, Bctpetuna 60-
nee 122 m apPekTMBHO HepTeHacChILLEHHOMN
[006bIBHOMN 30HbI B KAWNHO30MCKOW TOJILLE U YC-
TaHOBMA 30eCb Ha4ano 30Hbl HEPTEHOCHOCTU
Ha rmybuHe 8815 M. MecTopoxaeHue xe Yu-
HyK oOHapyxeHo B Bnoke 469-Yokep Punox,
roe rnybuHa 3anuea 2693 M, BepTUKabHOM
ckB. 3-YuHyk. JocTUrHyB rnyounHbl 8433 M, oHa
BCKpblla HEPTEHOCHbI 0OBEKT MOLLHOCTbIO
189 M 1 apPpekTBHO HEPTEHACHILLLEEHHOW TON-
wmHon 79 M. bypeHne B CeH-Mano n YuHyk
npocneguao HenpepbIBHOCTb KaMHO30MCKOro
HepTEHOCHOro TPeHJa B ero pasBmTUK Ha NJo-
waam, NpocTuparoLLencs ot ckiaag4yaToro nos-
ca Nepanno B AnamnHoc KaHbOH, Ha 3anaje,
yepes3 HEeCKOSIbKO APYrUX CTPYKTYPHO-TEKTO-
HU4yecknx NPoBuHUUn B Kuttnn KaHboH K Yo-
kep Puaxy, Ha BocToke, npu rmybunHax 3anmea
o1 1524 no 3045 m 1 rybunHax 3aneraHns Hed-
TenounckoBbix 06bekToB 00 9146 m [3].

B nopconeBoi xe KaMHO30MCKOM Tonwe
"LLieBpoHTexako" oTkpbina B 2004 r. HedpTaHbIE
mectopoxaeHus Ixek n Oac bamn. MNMocnea-
Hee 13 HUX umeeT obwmin co ckB. 1-CeH-Mano
BHK Ha rnybuHe 8862 m. CkB. 1-xek npoby-
peHa Ha rnybuHy 8845 m B Bnoke 759-Yokep
Punx, 432 km toro-sanagHee Hosoro Opnea-
Ha, B 3a5mBe rmybumHomn 2124 m, n npoluna B UH-
Tepane rnybuH 8738-8845 M HedpTEeHOCHbIe
necku TonwmHon 107 M. B mectopoxaeHuun
LLIeHbL3bI, pacnonoXeHHOM B 3anuBe ryou-
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Hon 1328 M Ha nnowaan Bnoka 653-IpuH
KaHboH, B TedyeHne 2002-2004 rr. ¢ BC "K.P.
Nynra™ npobypeHbl Ha rMyonHy 8320-8540 m n
onpoboBaHbl TP BepTUKabHbIE CKBaXKMHbI,
pa3BepaBlune 3pecb 50-55 MNH T HedpTU B
HMXKHEMUOLLEHOBbIX neckax  TOJILVHOMN
125-381 M ¢ ux apPeKTUBHO HEPTEHACILLLEH-
HOM TonwmMHOW 43-152,5 M Ha I0XXHOM Kpbine
cknaakn. B 2009 r. Havanacb HepTenobbI4a Ha
yposHe 15 900 m3/cyT HedTH, a ¢ Yy4ETOM OC-
BOEHUS MeHee MMyboKnX 3anexein nasnekae-
Mble 3anacbl 9TOr0 Kpblla MOMyT OKa3aTbCs
paBHbIMUK 68,5 MNH T HedTW.

BepTukanbHOM HePTAHON CKBaXXWUHOW
MekcunkaHckoro 3annea sBnseTcsa v ckB. 1-HoT-
T Xag, rnyouHon 10 428 m (10 427,645 m). by-
ay4n npobypeHa B bnoke 512-INpnH KaHboH,
roe rmybunHa 3anmea 1068 M, 1 BCKPbIB Nepeq,
OOCTUXEHMEM KOoHe4Horo 3abos 183 M ad-
$HEKTUBHO HePTEHACLILLEHHOW 30HbI U3 MHO-
rMX N1acToB NECKOB N NECHAHMKOB KalMHO301C-
koro Bo3pacTta B nntepsasne 10 055-10 428 m,
OHa oxapakTepuioBaHa npobamm nN1acToBOro
dnonaa, kepHamn n obpasuamm ot 6OKOBOro
rPyHTOHOCA, OTOOPaHHbLIMUK N3 BCex HedTeao-
ObIBHbIX MHTEepBanoB rnybuH. B 2006 r. BHM3 nNo
nageHuo NIacToB OT 3TOW CKBaXMHbI, HA pac-
cTosiHMM 1372 M OT Heé, NpobypeHa pa3Benoy-
Hasa ckBaxuHa rmybuHoin 10 060 M, roe BCKpbl-
Tbl BCE Te Xe HedTaHble 3anexm CBOAHOMN
ToNwmMHoM okono 125 m. 1o 6ypeHus 3anachl
HedTn 3aech oLeHnBanmnchb oT 50 40 137 MAH T,
acenyac - 68,5mnHT[1, 3].

"LlWenn Odpdpop” yrmybnaetr oo 9638 m
BEPTUKAJIbHYIO MOUCKOBYK CKBaXXMHY, Haxons-
wytocs B brnokax 390-INpmH KaHboH 1 434-TpuH
KaHbOH. 3Ta cKBaXwHa [oCcTUrna rinyobuHbl
8540 m B KoHLLe 2005 1., BCKPbIB Ha 3ab0e Bepx-
HIOIO YaCTb HE(PTEHOCHOW TOJLLM U OTKPbIB HE(-
TAHOe MecTopoxaeHue [MatdanHaep BOAU3U
HedTaHbIX MecTopoxaeHuin K-2 u K-2 Hoprt.
HedTerazosoe mectopoxaeHne CTOYHC Hai-
0EeHO B NasieoreHoBbIX Meckax KOMMaHWemn
"Bputnd MNetponeym™ ("bIMN") B Bnoke 508-Yo-
kep Pumx BepTuKanbHOW CKBaXXWHOMN, rmybuHa
KoTopoi cocTtaBnsieT 8711 M. 3Ty CKBaXXUHY Ha-
yanun 6yputb B KoHLe 2004 1., a 3a60s 4OCTUIMN
B mapTe 2005 r. MybuHa 3anvMBa Ha nnowaam
CtoyHC — 2921 M. B HEPTAHbBIX MECTOPOXAEHN-
ax Tangep Xopc Hopt (Kpensu Xopc HopTt) un
Tanpep Xopc Cayt (Kpeinaum Xopc CayT) 3anacsbl
HedTN COOTBETCTBEHHO ucumcnsioTes 68,5 n
135 MnH T. 9TO — ABa KPYMHENLUNX MECTOPOX-
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NEeHWs1, OTKPbITble B MeKC1KaHCKOM 3anBe My-
6uHon 1647-1830 m, Ha nnowaan Bnokos
775-778 n 819-822-Muccucunm KaHbOH,
240 k™ toro-socto4Hee Hosoro OpneaHa, ¢ 3a-
nexamm HedTN M raza B BEPXHEMUOLIEHOBbIX
TYPOUAUTHBLIX MNecYyaHukax Ha rmybuHe Ao
8235 m. Ha aTtoin nnowaaun B 2005 r. 3askopeHa
camas kpynHas B mupe [N maccoin 6onee
50 TbIC. T, C NTOMOLLIO KOTOPOW HedTb A0ObLIBA-
etca 27 ckBaXuHamMn C MNOABOOHO-A0HHbIMMU
"énkamm" 1 Taknmm xe maHmdonbgamm m3 3a-
nexen ¢ nnactoBbiM AaeneHnem 122 Mlla un
Temnepatypoit 135°C. Pa3bypuBaHue MecTo-
poxaeHuin ocywectensetca "BIM" ¢ 2004 r.
MepBble CKBaXWHbI 34eCb HOHTAHUPOBANN MO
6000-6400 m3/cyT HedpTn, HO "BIM" paccunTbIBa-
€T A006biBaTb B K&XA0M U3 BONbLUNHCTBA HOBbIX
CKBaXMH gaxe rno 7950 m3/cyT HedTun. "AHagap-
ko MeTtponeym™ otkpbina B 2005 . HedTaAHOE
MecTopoxaeHue YuHrns Xax B bnoke 652-MpuH
KaHbOH, roe rnybuHa 3anuea 1312 M, BepTu-
KasbHOM CKBaXXWMHOW, AaBluen poHTaH HedpTn C
rnybuHbl 7930-8003 M 13 HMXKXHEMUOLIEHOBBIX
MeCYaHnKOB C 3P PEKTUBHO HEDTEHACILLEHHOWN
TonwwHo 33,5 M 1 N3 3aneraioLen HUKe naykm
rnecyaHKOB CpeaHero MmougeHa. HamedeH Beog,
3TON CKBaXMHbI B 3KCryaTtaumio C MOMOLLBIO
nogsogHoro nogcoeauHexns K MM mecTopox-
aoeHns Mapko lNono, 4o KOToporo okono 4 km.
MnaHupyeTca nNpobyputb B YMHrM3 XaHe elug
LLIeCTb 3KCMyaTaLMOHHbIX CKBaXuUH [1, 3].

B 2006 r. "Xacc Kopn." 3aaBuna 06 oTKpbI-
Tun B bnoke 468-I'puH KaHbOH HedTAHOro
MecTopoxaeHusa MNoHn. CornacHo AaHHbIM Ka-
poTaxa, BepTUKaibHas NMONUCKOBaAs CKBaXWHA,
OTKpbIBLIAA 9TO MeCTOpOXAeHue, npolna
145-mMeTpoBYyO TOJWY HedTEeHAChILEHHbIX
rnecyaHMKOB MUOLIEHA B WHTepBane rnyouH
9752-9897 M. B 1220 M ceBepo-BOCTOYHEE
HauyMHaeTcs OypeHne pa3BenoyYHON CKBaXu-
Hbl, KOTOpas OTOEpPET BeCb HEOOXOAUMBbIN
KEPH N ByaeT TuWiAaTeNbHO MPOKapOTMPOBaHa.
My6uHa 3anmBa Hag, 3TMM MECTOPOXAEHNEM —
o1 800 mo 1599 m. B Tom xe roay un "Kepp-
Makl'm Kopn." BbigBuna He(pTAHOE MECTOPOXK-
neHne Cusap (Uesapb) B Bnoke 683-IpuH
KaHbOoH, 256 kM toxxHee IOMbl, 4TO B WIT. Jlynsu-
aHa. 9To MecTopoXaeHue Ha rnybuHe 9065 m
OTKPbITO BepTUKanbHoW ckB. 1-Cnsap, npoby-
peHHoN B 3anmBe rmybuHon 1372,5 m [3].

OcapoyHana Tonuwa YMNkokc (soueH — na-
neoueH) B matepukoBon 4yactu land-Kocrta ¢
1930-x rr. gaét npemmyLllecTBEHHO ras m3
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dnoBNaNbHbIX, OENbTOBbIX U MENKOBOAHO-
MOPCKMX NecyYaHnKoB. VIx cymMMapHble Havanb-
Hble M3BJiekaeMble 3anacbl NPMPOAHOro rasa
paBHbl 680 Mapa, M3, HO 00 BypeHus cks. 2-BA-
XA B 1996 I. KOHCOPLIMYMOM U3 HEPTAHbIX KOM-
naHuin "Amoko"”, "Mobun", "Texako" n "LLUenn"
Ha camoli kpynHoi B CLLIA n ocTtaBaBLuLeics He
pa30ypeHHON aHTUKIIMHANM HU4Yero He OblNo
N3BECTHO O ra3oHedTEHOCHOCTN TOAWW Yun-
kokc 405 kM MopucTee eé pnoBUanbHO-AENb-
ToBbIX (pauuin. A B bnoke 726-IpuH KaHboH
"AHapapko [MeTponeymMm” oTkpbiia HedpTAHOE
MecTopoxaeHue ToHra YacT, npobypuB BepTU-
KasibHYIO CKBaXXMHY rnyouHon 7832 m B Mekcu-
KaHCKOM 3anuee rnybuHoin 1433 M 1 BCTpeTUB
6onee 106 M 3pPeEKTUBHO HAChILLLEHHON Hed-
Teno06bIBHOM 30HbI B TPEX NOACONEBbLIX MUOLE-
HOBbIX MecYaHMKax C BbICOKMMW KOMNEKTOPC-
KnMmun ceoncteamm. B tom xe rogy "Lenn”,
npobypue B MekCMKaHCKOM 3anmBe rnyounHomn
1159 M BepTUKaNbHYIO CKBaXWHY MyOuHOM
8971 M 1 BCKPbIB €10 0k0J10 37 M HedpTen0bbIB-
HOW 30HbI, OTKPbINA HEPTAHOE MECTOPOXAE-
Hue PpucmaH. BTa CKBaXMHA BPEMEHHO 3a-
KOHcepBuMpoBaHa [3].

B 2008 r. oTKpbITbl ABa CBEPXrNyOoOKunX
rny®6oKOBOAHbBIX MECTOPOXAEHNSA HEDTU U ra-
3a. OgHO M3 HUX, HEPTAHOE MECTOPOXAEHNE
Ibxynua, Haxopgueecsa Ha nnowaan Yokep
Pupx, 424 km toro-3anagHee Hosoro Opnea-
Ha, BbISABIEHO B MekcukaHCKOM 3anmee
rnyéuHon 2000 M. 3To caenaHo npuHagnexa-
wen komnaHuam "3IkcoHMobun” n "Crartoinn-
Xnopy" BepTukanbHOM ckB. 1-Ixynusa rnyoun-
Ho 9500 m. MecTopoxaeHune xynusa -—
MHoroob6euaiouiee, n B 2008 r. Hayanocb
pa3BenoYvyHO-0OLEeHOYHOE BypeHne ansa onpe-
neneHus ero naowaanm n 3anacos. KomnaHus
"BM" Hawna HedpTAHOE MecTopoxXaeHne Ko-
nsik B bnoke 771-Muccucmnu KaHboH, nobnn-
30CTM OT MOPCKOr0 Xe MecTopoxaeHus Tyby-
nap benns, 6ypeHMemM CKBaXWHbl rAyoOuHOMN
9501 M B MekcunkaHCcKOM 3anuBe rnyouHom
1525 M 1 96 KM Oro-BocTo4Hee nobepexbs
JlynanaHbl. 3Ta CKBaXXMHaA BCKpbIa cpegHe- n
HUXXHEMMOLIEHOBbLIE HEedTerazoHOCHble Mnec-
kn [22].

"Hoybn 3Hepoxn WMHkopn." 3asBuna, 4To
el HY>XHO Oonbllie CEeNCMUKM U MNOArOTOBKMU
MHOro poaa, 4Ytobbl OUEHUTb OTKPbLITOE €l0 B
2009 r. HepTAHOE MecTopoxaeHne MAHPANHT
B bnoke 948-Muccucunu KaHboH, roe rinybo-
koBoaHas (1860,5 M) ckBaxuHa rnybuHoOn
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8930 M npowna no4tn 168 M HepTeaO0OLIBHOM
30Hbl B NOACOMEBOM MNOLEHOBOW NECYAHUKO-
BOWV TOJLLE YETbIPpbMS B/10KaMM 1OXKHEE MECTO-
poxaeHuii Kogsk n asuna Tayap [22].

Mpynna HedTaHbIX KOMMaHWA BO aBe C
"AHapapko MNeTtponeym Kopn.” B 2009 . coob-
wmnia, 4To NoNCcKoBas CKBaXMHa OTKpbina Hed-
TAHOE MecTopoXxaeHue BuTto, copepxallee
HedTeno0bbIBHYIO 30HY TONLLMHON Bonee 76 M B
MOACOJIEBLIX MUOLIEHOBLIX Meckax, U MiaaHupy-
€T OXBaTUTb MOWCKOBbLIM OypeHuem euwé age
MOArOTOBIEHHbIE MIOLWAAN STOrO Xe TPpeHaa B
rnybokoBoabe MekcukaHckoro 3anvea. Beptu-
KallbHas CKBaXuHa-nepBOOTKPbIBATENbHMLA
BuTO BCKpbIa 0Caao4HbIn paspes Ao ryouHbl
9760 m B 3anuBe rnybuHon 1231,5 m, byay4m
npobypeHa B bnoke 984-Muccucunmn KaHboH,
410 272 KM tOro-Bocto4Hee Hoeoro OpneaHa.
Mocne oueHkn pe3ynsTatoB BypeHus 1 onpo-
6oBaHVsa Ha NPUTOK B BUTO Tam Ha4YyHETCA pas-
Beao4YHoe (oueHo4Hoe) bypeHue [8].

Coob6LeHo 0 psae OTKPbITU HEPTU U ra-
3a, cOenaHHbIX B KOHLE sSHBaps U Hadane peB-
pansa 2009 r. Ha pa3Beakax B KarnHO30WCKOW 1
CPEeOHEMUOLIEHOBO 0CaA04HbIX TONWAX YbT-
parnybokoBoapst MekcrMkaHCKOro 3anuea.

MepBbIM N3 HUX ABNSIETCH MECTOPOXAEHNE
BakckunH, obHapyxeHHoe "Pencon”, kotopas B
paspese ckB. 1-bakCkuH Halwna HegTerasono-
ObIBHYIO 30HY, TONLWMHON 91,5 M B KANHO30M1C-
Kux otnoxenuax bnoka 872-Kutnn KaHboH,
410 304 KM Oro-BOoCTO4HEE XbIOCTOHA, LWT. Te-
xac. "LLUespoH Kopn."”, Bnagenuua nas 55% no
3TON Nnow@aamn, 3aseuna, 4to ynbrparinyboko-
BoAHoe (2110,5 M) MecTopoXaeHne BbISIBIEHO
BEpPTUKaSIbHOW CKBaXXMHOM rnybuHoin 8968 m B
70,5 kM 3anagHee MecTopoxaeHus ek, OTK-
pbitoro "LeBpoH” B 2004 1. 1 TakXe B KalHO-
30MCKUX NecHaHnKax.

BTopbiM aBnsetcs ynbrparnybokoBOAHOE
(1754 m) copepxaulee 685-2055 MAH T HePTU
mecTtopoxaeHune LWernaHgoa, oTkpbiToe "AHa-
napko lNetponeym Kopn." cke. 1-lLLeHaHpoa
rnybuHon 9150 M n BCKpbiBLIEN OypeHnem
91,5 M ¢ HedTblO B popmMauum YUNIKOKC Ha
nnowaan bnoka 52-Yokep Puaox. "AHapapko”
1 €€ NapTHEPbLI Cenyac OLEHMBAIOT pe3ynbTa-
Tbl NO AAHHOW CKBaXWHE M roTOBATCSH K Oyay-
Wwen pasBeake 3TOr0 MecTOpPOXAEHUS: Ha-
YyanbHble OaHHble ykaablBaoT, 4To LlleHanpoa
MmeeT ropasano 6onee BbICOKME KOMNEKTOPC-
KMe CBOWMCTBA, YeM MPOMbILLIIEHHOCTb BUAENa
paHee B KalMHO30MCKOM TOJILLE YNbTparnyboko-
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BOObS 3anmBa. "AHagapko” 34€ecCb ABASETCS
npopabom (pabouunin nHtepec 30%), a eé
napTtHépbl — 310 "KoHokodunnunc” (40%),
"Kobanbt UHTepHenwHn AHepaxn” (20%) u
"MapaTtoH Oinn Kopn.” (10%).

TpeTbe OTKPbITUE, YNbLTParyboKoBOAHOE
(1525 M) HedpTAHOE MecTopoXaeHue Xei-
nenbbepr, HangeHo dupmol "AHagapko” B
CpPeaHEMUNOLEHOBLIX Meckax M MnecyaHukax
Bbnoka 859-I'puH KaHbOH 6GRaropaps CKB.
1-Xenenbbepr, uMmetoLLen rmyonny 8692,5 m n
BCKPbIBLUEM B HECKOJIbKMX 3TUX Neckax HedTe-
no06bIBHYIO 30HY Oonee 61 M. B Xeligenbbepre
BCKPbITbl TOr0 XKe BO3pacTa 1 TeX Xe KONNeKTo-
PCKMX CBOWCTB MECKM U NeCHaHUKN, Kak B YNbT-
parnyboKoBOAHbLIX MecTopoxaeHuax Cusap
(LLlesapb) wn ToHra, KOTOpbIE HaAxXOAATCH
11-22,5 kM ceBepHee M HauenmBaancb Ha
n3enekaemble 3anacbl Gonee 16 maH M3
(13,7 mnH T). Xepnenbbepr — 29 KM 1Oro-Boc-
To4yHee [N mectopoxaeHns KOHCTUTBIOLLH,
100% koToporo npuHaanexat "AHagapko™.
OT0 paEéT MHOro4YMcneHHble ynobcTea ana oy-
Oyuien pasBenkm U OLEHKN MEeCTOPOXAEHUS
Xenpenbbepr, KoTopble nnaHupytoTca "AHa-
napko". Y Heé — 44,25% wHTepeca, y "Mapu-
Hep OHepaxn” n "OHnU" — no 12,5%, y "Cra-
TonnXmapy" - 12%, a y "OkcoHMobun" un
"Kobanbt NMHTepHenwHn" — no 9,375%.

YeTBEPTbIM OTKPbLITUEM ABNSETCS rNyOOKO-
BogHoe (823,5 M) rasoBoe MecTopoXxaeHue
bywsya. B ckB. 1-BywiByn, npobypeHHon no
rnybuHbl 7716,5 m B Bnoke 463-fapaeH baHkc,
3aKkapoTMpoBaHa ra3oo0biBHas 30Ha TONLLUW-
HOIM 79 M B HECKOJIbKMX NeCYaHbIX naacTax.

MomMumo BbileynomMmsiHyToro, "lMnanHc
akecnnopenwH aHA, MpoaakwH Ko." noareep-
ouna rnybokoBogHOe OTKpbiTMe DPUCK3H U
nnaHupyetT yrmyoutb oo 9912,5 m aty, noart-
BEPAMBLLYIO, CKB. 2-PpuUCcn3H, NpobypeHHYIo
rnyéuHoi 8842,5 m B brnoke 643-pnH KaHbOH,
1006,5 M toXHee nepBOOTKpbIBATENbHULLbI —
ckB. 1-PpurcnaH, 1 BCKpbIBLWYIO Nodtn 119 m
HedTea00bIBHOW 30HblI MMOLIEHOBLIX MECKOB.
BcKpblTO 0KOMO 67 M BbICOKOKA4E€CTBEHHOWN
HedTeno00bIBHOW 30HbI U3 TPEX FNaBHbLIX Mec-
YaHbIX Te/T CYMMapPHOW TONLLMHOW 64 M, a 4yeT-
BEPTOE NecyaHoe Teno TonuwmHom 54,5 m He
ObIsI0 NONIHOCTLIO OLLEHEHO. [lecku aToro, 4eT-
BEPTOro, Tena 3anofiIHeHbl HEPTbIO B KaXXA0M
N3 HUX OT KPOBNW A0 MX NOAOLLBbLI U SABASIKOTCS
aHanoraMmm camMblX BEPXHUX MUOLIEHOBBIX HE(-
TSHbIX MECKOB MEeCTOpOXAeHus TauTu, Haxo-

ISSN 0367-4290. l'eon. xypH. 2012. N2 4



asuierocs 13 kM 3anagHee 1 Ha Apyron CTopo-
HEe CUHKIMHaNM, kotopas otaenseTt TanTtu oT
dpucusH. B Tantn — ato neckn M-15, M-18,
M-21-An M-21-B, koTopble npu onpodoBaHUn
¢doHTaHuposanu no 3975 m3/cyt HedTU U3
kaxporo. Cks. 1-PpurcnaH, oTKpbIBLLASA OAHO-
MMEHHOEe MecTopoxaeHune B Hosibpe 2006 r.,
npobypeHa oo rmyouHsl 8971 m B bnoke 599-
MounH KaHbOH 1 BCcKpbina HedpTeao0bbIBHYIO 30-
Hy no4tn 37 M B MuoueHe [14, 26].

"BIM" coobuwmna o6 oTkpbiTvn B 2009 I. rn-
raHTCKOro HepTAHOro MecTopoXxaeHus Tarbep
B MekcmnkaHCKOM 3anmBe 1 06 0gHO U3 CaMblX
rnyboKnx HedpTENONCKOBBLIX CKBaXXWH, OTKPbIB-
wen ato mectopoxaeHue. Cks. 1-Tanbep goc-
Turna rmy6buHsl 10 692 m (10 691,775 m) B Bnoke
102-Kutnmn KaHbOoH u obHapyxwuna HedpTb B
MHOIOYMCNEHHbIX NAIE0reHOBbLIX MECKax 1 nec-
yaHukax 480 KM BOCTOK—tOro-BocTo4Hee Kop-
nyc Kpuctn, wt. Texac, roe rnybuHa 3anvea
1260 m. Tabep OO0MXKHO ObITb KpynHee, 4em
HedTeraszoBoe rMyboKOBOAHOE MECTOPOXAe-
Hue Kackmpa, KoTopoe 72 KM loro-BOCTO4HEE U
n3 kotoporo "BM" oxupaet 0obbITb HGonee
477 mnH M3 H3. Kacknpa, otkpbitoe B 2006 . n
nmeioulee HedTerasoaoObIBHYIO 30HY TOJILLIN-
HoW 245 m B Bnoke 292-Kutnn KaHboH, 3aHu-
maeT 20 736 ra B neBatn 6nokax. CkBaxuHa,
BbIsiBUBLLIAS MecTopoxaeHne Kackmaa, npoby-
peHa B 3anuBe rnyébuHon 1787 M n umeet 3a-
6011 Ha rybuHe 9912,5 m [16].

CkBaxuHa, Hawepwas HedTerazopoe
MecTopoxaeHue Jlyuuin, npobypeHa B 2009 r.
0o 6100 m B 3anuBe rnybuHomn 2196 m, Ha nno-
waau bnoka 870-Kuttnm KaHboH 1 416 KM MoO-
pucTee nobepexbs WT. JlyuamaHa. OHa BcTpe-
TuUna cnow Nerkon HedTn TonwmHom 183 M un
OOMNONIHNUTENBHO K 3TOMY M ra30KOHAEHCATHYIO
N0ObIBHYIO 30HY B MOLLIHbIX MOACOJIEBbIX MNO-
LIEHOBbIX U MMUOLEHOBLIX neckax. "AHagapko”
cumTaeT Jlyumin KpynHbiM OTKPbITUEM, HO HE
yKa3bIBaeT ero 3anacshl, a komnanua "Bya Mak-
KeH3n KoHcanteHc" nonaraet, 4yto Jlyunin co-
OepXuT He MeHee 24-32 MH M3 HedTu C KOH-
JeHcatom, okosio 28,4 mnpa M3 npupoaHoro
rasa (kak u3snekaemble) n MoxeT pa3pabdaTbl-
BaTbCS MHAMBUAYANbHO. MOpPOoabI-KONNEKTOPLI
XapakTepmayloTcs MNPEeBOCXOAHON MOopuUc-
TOCTbIO U MPOHMNLIAEMOCTbIO, @ TaKXe HacblLLe-
Hbl BbICOKOKA4Y€CTBEHHOM HedTbiO. Jlyuun Ha-
xooutces 112 KM toxxHee NHPPacTPyKTypbl 1 M1
rnyboKOBOAHOIrO MecTopoxaeHus Pag Xok v
12 KM BOCTO4YHee rMyOboKOBOAHOIO MECTOPOX-
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neHnsa bakckuH, oTkpbIToro ¢upmon "Lles-
poHr" B naneoreHe B 2009 r. [27].

B MekcukaHckom 3anuee B anpene 2010 .
13-3a noxapa cropena u 3aToHyna ogHa U3 ca-
MbIX COBPEMEHHbIX U aoporux éyposbix MM, a
M3 NOABOOHLIX HEApP TPW Mecsua usBeprana
HedTb €€ aBapuiiHasa ckBaxuHa. OHa nNpoby-
peHa B 3anuBe mMyobuHon 1500 M, OTKpbiia
550 MAH T HEPTN U ABNAETCS OJHOW N3 CaMbIX
rnyboknx B mupe: eé 3aboi — Ha rnybuHe 60-
nee 10,5 km [5].

OTKpbITUE FPOMaAAHbLIX PECYPCOB NMPUPOL-
Hol HedpTn Ha rmybuHe 8000-10 692 m 6e3 an-
pvopun npeawecTBYOWEro Bcerga U Besge
BbISIBNEHNS TaM "HedTerasomaTtepuHckmnx" no-
pon, — 910 6necTsaulee noka3aTenbCTBO HOBOWA
dunocodpun mopckonm HedpTepassedkn. KoH-
copuuym mn3 "Wenn", "Texako", "AMOKO" u
"Mobun", 06beaMHNB CBOW CUJbl U CPeaCcTBa,
Ha4an B 1996 r. 6ypeHmne NnonckoBom ckB. 1-BA-
XA npocTo Ha camol kpynHov B CeBepHom
AmepuKe 1 BCE eLLE He pa3bypeHHOM aHTUKN-
Hann ans oueHkn OypeHmem HedTera3zoHocC-
HOCTN €€ Me3030MCKMX TPELLMHOBATbIX Kapbo-
HaTOB Ha rMybuHe 6707 M B MeKCUKaHCKOM
3anuBe rnyouHo 2321 m. OagHako ckB. 1-BAXA
MO TEXHMYECKMM MpUYMHaAM JNMKBUAMPOBaHA
Ha rnybuHe 3417 m, xoTa HedpTeaoObiBHasA 30-
Ha TOMLLMHOM 5 M B BEPXHE3OLLEHOBOM MECKe
Oblna 3akapoTupoBaHa. B 2001 r. Ha rnyobuHy
5845 m Tam xe npobypeHa ckB. 2-BAXA, y ko-
TOPOW rNaBHbIM MOUCKOBbLIM OOBLEKTOM Takxe
OblNIN Me3030lickue KapboHaTbl, a BTOpOCTe-
NEHHbLIM N GONee PUCKOBAHHLIM — OJINTO-
LLeH/naneoLueHoBble rMyboKoBOAHbIE TYpOUaU-
Tbl Yunkokc. Kap6boHaTtbl (nucHuin men u
MUKPWUTOBBIN M3BECTHSAK) OKa3ancb HEMOPUC-
TbIMW N HETPELLMHOBATBIMU, B TPETUYHOM Xe
pa3pe3e 6bi1 BCKPbIT MOLWHbIN (1372 M) Typ-
OVANTHBIA 3KBMBANIEHT MECKOB YWIIKOKC CO
cnoem HedTU TONLLMHOMN 5 M B X BEPXHEN Yac-
Tn. CkB. 2-BAXA o6ownack B $112 mMAH, 1, ec-
nv B Oyaywem He yaanocb Obl yoelweBUTb
30eck bypeHne ckBaxuH, Bce paboTbl Ha AaH-
HOM HanpaBfeHnn HedTerasoBoro nomcka
npuLwnock 66l NpekpaTnTb. K cyacTbio, BCKOpe
48 kM toxxHee Npodypunu ckB. 1-TparkaeHT rny-
GuHol 6250 m Bcero 3a $ 34 MH, T. €. B TpU pa-
3a JelleBne, 1 Noa BogaMun 3anuvea rnyobuHom
2953 M obHapyxunu ruraHtckoe (109,5 MnH T
HedTn) MmecTopoxaeHne TpanaeHT CO CII0EM
HePTV TONLWMHOK 92 M B TYpOUAUTHBIX Neckax
Yunkokc, a 3aTem 1 Bce Apyrne Mectopoxae-
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HUS C HEPTSHLIMU NPOMBbILLJIEHHLIMW 3anaca-
MU yXxe Ha rnyouHax ot 8000 oo 10 692 m [3].

BoT Tak, n aT0 — camoe rnaBHOe, MOPCKue
HedTerasopasBeaymMkn BNepBble y3HaNIM, 4TO
cBepxrnybokne rnybokoBOAHbIE CKBaXXWHbI
MOXHO OypuUTb ObLICTPO U NPU UX OOCTYMHOM
CTOMMOCTU C KO3(PPULNEHTOM MPOMBILLIIEH-
HblIX HedTerazoBbix OTKPbITUA Ao 0,92-0,96
6e3 BCAKOM NoMoLLM rmnoTesbl 06 opraHnyec-
KOM MPOUCX0oXaAeHUn HedTn n "HedpTerasoma-
TePUHCKMX" nopoaax.

Mnowaap pa3BuTUS OTAOXEHUA YWUAKOKC
B Hegpax rnybokoBoAbA W ynbTparnyboko-
BOAbsl MeKCMKaHCKOro 3anvBa ucUYUCnseTcs
oT 40 000 no 54 740 kM2, a HEPTAHOM MOTEH-
uman — 2385 mnax M3 (2055 miH T) HedTn. Op-
HaKO HaMBOJIbLLYIO YacTb 3TUX rPOMaAHbIX 3a-
nacoB HedTU NPUAETCHA UCKaTb Ha rMybMHaX
8000-10 692 m 1 Bonee B pasopBaHHbIX pas-
JloMamMm KopobyaTbIX 1 APYrMX aHTUKJIMHANAX C
CONSAHbIMK iAPaMK N NMoa, akTUBHO MOBUAN30-
BaHHbIMU aJINIOXTOHHbIMUK "HaBecamMun™ U3 topcC-
Kon JlyaHCKON KaMeHHOW COAN TOMLWWUHON
2134-6100 m B 3anuBe rmybuHomn 1525-3050 m
[3, 24].

B o6uweMm, Ha KOHTMHEHTaNIbHOM CKJIOHEe
CeBepHo AMEpUKN, B MOPCKNX KOHOMUYEC-
Kkunx 3oHax KaHagbl, Mekcuku n CLLA, cooTBeT-
CTBEHHO, B CeBepHOM J1eaoBUTOM OKeaHe, AT-
naHTuke, Tuxom okeaHe n MeKCMKAHCKOM
3anvBe BbIiBNEHO 6onee 322 rnybokoBOAHbIX
(222-3042 M) MecTOpOXAeHWIn B neckax u
rnecyaHuMkax Tpuaca, lopbl, Mena, naneorexa,
HeoreHa WM nNnencToueHa, roe Ha rnyouHe
879-10 692 m pasBepaHo OT 6235 mnH Oo
7605 MnH T HePTU, KOHAEHcaTa U NPUPOOHOro
rasa B nepecyéte Ha HePTb. CKBaXMHbI, NPO-
OypeHHble B 3TUX MECTOPOXAEHUSX, UMEIOT
MHOuMBUAOyanbHble 0ebutbl oT 286 00
7950 m3/cyT HedTU N oT 212 Thic. 10 7800 ThiC.
M3/CyT MPUPOOHOro rasa.
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