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ITPOTHO3UPOBAHUE 3ATEXEHN YIJIEBOJIOPOIOB
10 TAHHBIM CEMCMOPA3BEIKA

C YYETOM DIIUTEHETMYECKUX M3MEHEHUIN
BEIIIECTBEHHOT'O COCTABA

IMOPOIHBIX KOMILTEKCOB

[Iporno3upoBanme 3anexen yrieroaopooB (YB) 1o maHHbIM cericMopas-
BEJIKH JOHKHO TIPOBOJUTHCA HE TOJBKO MO 3(PPEKTy 0TOOpakeHHsI B CEHCMHU-
YECKOM TI0JIe CaMHX CKOIUIeHuH Y B, uTo He Bcerga BO3MOXKHO Ha OONBIINX TITy-
OuHax u B OoJiee CIOKHON re0JIOrMUYecKoil 00CTaHOBKE M3-32 BHICOKOTO YPOBHS
TEXHUYECKUX JTMOO0 re0JIOTUYECKUX MTOMEX, CKOJIBKO MO 3aKOHOMEPHOCTSAM H3Me-
HEHHS TUHAMUYECKUX MMapaMeTPOB CEMCMUUYECKOTO IO (B YaCTHOCTH, aMILIH-
Ty oTpakeHHbIX BoJIH (OB) 1o BceMy nMpoayKTUBHOMY pa3pesy (paspesy, couep-
xKareMy 3aliexxu Y B, BMenaroniye 1 NoKphIBalOIIUE OTIOKEHHUS ).

Hacrosmuii mogxon k mpobieme MoUCKoB 3aiexeit YB ceficMopasBeakoit
OBLT TIpeIoskeH n3BecTHBIM Teodu3ukoM FO.B. TumommuabsIM 1 pazpaboTan UM
Y €ro COTPYAHUKAMH ITYTEM BCECTOPOHHETO M3YYEHHUS CYTH BOIPOCA C MPUBIIEC-
YEHHUEM JaHHBIX O COCTaBe OTIOKEHUU MPOIYKTUBHOTO paspes3a, ux (u3udec-
KHX CBOMCTB, OTOOpaXKEHUH IMUTCHETHYECKH TPeoOpa30BaHHBIX TOJII HA TUHA-
MHYECKHX MapameTpax cericmuueckoro nois. [1-3 u np.].

Kak n3BecTHO, BMEIIAIONINE U TOKPBIBAIOIINE 3aJI€KH Y B OTJI0KEHUS ATTH-
T€HETUYECKU U3MEHEHBI BCIIEACTBUE U3MEHEHUS OOBIYHOTO (HOPMAJIBLHOI0) pac-
MpeeICHUsI TEOXMMUYECKOTO MOTEHIMAIa CPEJIbl 10 Pa3pe3y 0CaT0YHOIO yexia
IIPY TIOIIAJIaHUM B JIOBYIIKY Y B. B 3anexu reoXuMu4ecKui MOTEHIUAN CPeabl
YCTaHABJIMBAETCSI BOCCTAHOBUTEIBHBIM, TTOCKOJBKY caMu ¥ B — BoccTaHOBUTE-
nu. HemocpeacTBeHHO HAJ 3a51€kKbl0 Y B co3maercss npenmymecTBEHHO BOCCTa-
HOBUTEIIbHBIMA MOTEHIUAJ CPEbl BCIECICTBUE MUTPALMU Ciofa YB u3 3anexu
s dy3ueit mo TpenmHaM U MUKpOTpemnHam, nudpdy3ueil Ha MOJEKYIIPHOM
YPOBHE.

Beiiie o paspesy, rae KoJIn4eCcTBO pa3pylICHHBIX, OKUCIEHHBIX Y B 1o myTu
MUTPAIUA CTAHOBUTCS OOJIBIIIEC, YeM HEM3MECHEHHBIX MX Pa3HOCTEH, U IJIacTO-
BbIE BOJIBI MOMONHAIOTCS mpoaykramMu usmenenus YB (CO, CO,, pasiuyHbIMH
OPTaHMYECKUMHU KHUCIIOTAMH ), MOTCHITUAJ CPE/Ibl TOCTETICHHO MEePEXOIUT B TIpe-
MMYILECTBEHHO OKHCIUTEIbHBIM.
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3a KOHTYpOM 3aJiekHu, Kyaa Y B nomanator BeiencTsue GuiabTpauu Ha BO-
noHedTsHbIX U Ta30BoaHBIX KoHTakTax (BHK u I'BK) u rne onn moaseprarorcs
OMOXUMHYECKOMY OKHUCIICHUIO CIEeNU(PUUYECKUMHU aHA’POOHBIMU OaKTEepUSIMHU,
TaKXe CO3JaeTCsl OKUCIUTEIbHBIA T€OXUMUYECKUN ITOTEHIINAI.

ONUTreHETUYECKNE U3MEHEHUS OTJIOKEHUM BOKPYT M Haj 3ajiexxamMu Y B
MIPOUCXOASAT COOTBETCTBEHHO YCTAaHOBHUBILIEMYCS IMOTEHIIMATY CPEIbl B ONpe/e-
JIEHHBIX y4acTKax IPOAYKTUBHOTO pa3pe3a U MPUBOIAT K 3aKOHOMEPHOMY H3Me-
HEHHUIO COCTaBa OTJIOXKEHUH, NX (PU3NYECKUX CBOMCTB, a MOTOMY U (PU3UYECKUX,
B TOM YHCJIE CEMCMUYECKHUX, MTOJICH.

HemnocpencreeHHo Hax 3aiexxamu Y B U3 pacTBOPOB IUIACTOBBIX BOJ BhINA-
JAI0T HEPACTBOPUMBIE B BOCCTAHOBUTEIBHOW CPENE AMUTECHETHUYECKUE aKyCTH-
YEeCKHU KECTKUE coequHeHus (cyabdaTsl, KapOOHATHI, CyTb(PUABI U JIP.), KOTOPbIE
CIIOCOOCTBYIOT MOBBIIICHUIO aKYCTUYECKON KECTKOCTH MTOKPOBHOM TOJIIIIH B 1I€-
soM. B To jxe BpeMs orieeHre NIMHUCTBIX TOpo/1 (BBIHOC U3 HUX OCHOBHOM Mac-
CBI KeJie3a) MPEeBpalacT 3T MOPOJIbI B 00JIee PhIXJIbIE, TOPUCThIE 00pa30BaHUS.
B nokpoBHO# ToJIIIEe HAXOAATCS, KpOME TOTro, MUTpHpoBaBiiue ¥YB (ckunkue 6u-
TyMbl, ra3oo0pa3Hbie YB). Takum o0pa3om, MOKPOBHBIE OTIIOKEHUS XapaKTepu-
3YIOTCSl TOBBILIEHHOW JIMTOJIOTO-MHUHEPATIOTUYECKOM, a BCIAEACTBUE 3TOTO U aKy-
ctuyeckor auddepeHmanmeit, YTo TpUBOAUT, KaK U3BECTHO, K YBEIUUYCHUIO
ko3 umenTa oTpaxxeHus: ceICMUUYECKON BOJIHBI OT TAKOTO OTPaKarolIero
0o0beKTa (K MOSIBJICHUIO B CEICMUYECKOM T0JIE€ BCEM M3BECTHOTO «SIPKOTO MAT-
Ha» HaJ 3ajiexxamu YB).

Beriiie o paspesy, rae cpeia npuoopeTaeT NpeuMyIeCTBEHHO OKUCIUTENb-
HBI MOTEHIHAJ, pa3IMYHbIC JIMTOJOTHYECKHE 00pa30BaHUsI U3MEHSIOT CBOU
COCTaB, CTPYKTYpY, (pU3NYECKHE CBOWCTBA MPOTHUBOIOIOKHO MEPBUYHBIM JaH-
HbIM. AKYCTUYECKH KECTKHE KapOOHaThI, CyIb(]aThl, MEeCUaHUKU B KUCIION cpe-
7€, YaCTUYHO PACTBOPSASICh, CTAHOBATCS 00JIee MOPUCTHIMH, & IOTOMY MEHEE aKy-
CTUYECKHU KECTKUMH. MaJIONPOHNUIIAEMBIE NIMHUCTBIE OTIOXKEHUSI, ITOMOIHAACh
MIPOJYKTaMHU 3TOTO PACTBOPEHMSI, CTAHOBATCS 00JIee HEMMPOHUIIAEMBIMH, a aKyC-
TUYECKU — Oosee xecTKuMu. Kpome Toro, IMHHUCTBIE OTI0XKEHHUS, 3a/1eP KUBAsI
B ceOe 1 YB, ciocoOCTBYIOT MOSIBICHHUIO B HUX JIOKAJIBHBIX YYaCTKOB C BOCCTa-
HOBHUTEJIBHBIM I€OXUMUYECKUM MOTEHIHAIOM U COOTBETCTBYIOIIUM €MY SIIHIe-
HETUYECKUM MpeoOpa3oBaHUEM OTIOKEHUU B 3TUX ydacTkax. Takum oOpazom,
B MPOAYKTUBHOM pPa3pe3€ 0CaJOYHOr0 Y€XJIa BBICOKO HAJl 3aJI€KaAMU C T€OXUMU-
YECKUM IMOTEHLIMAIOM MTPEUMYIIECTBEHHO OKUCIMUTEIBHOTO XapaKTEpa IIIMHUC-
ThIE OTJIOKEHHUS CTAHOBATCA 00JIee aKyCTUUECKH KECTKUMU. KOHTAKTHI ke aKy-
CTUYECKH KECTKUX 00pa30BaHUM C aKyCTHMUECKU «MATKUMU» TIIMHUCTBIMH OT-
JIOKEHUSIMH B pa3pe3e 0CaJOYHOT0 uyexia, Oylydd OTpaKaroIIMMU TOPU30HTaMU
JUIsl CEUCMUYECKHUX BOJIH, B CPEJE C MPEUMYIIECTBEHHO OKHCIUTEIBHBIM MTOTEH-
[[MAJIOM CTaHOBSITCSA, TAKUM 00pa3oM, MEHEE KOHTPACTHBIMH, BILJIOTH /10 MOJHO-
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IO MCYE3HOBEHMS U JJa)K€ MHBEPCUU CBOMCTB KOHTAKTUPYIOIIUX OTIOKEHHU. B
CEHCMMYECKOM I10JI€ ATOT MHTEPBAJ IIPOAYKTHUBHOIO pa3pesa Haj 3ajiexamu Y B
XapaKkTepu3yeTcs MOHWKEHHBIMU Ko duimentamu otrpaxkenuss OB BmioTs a0
00pa30BaHUs «CJIETIOrOy» MATHA HA BPEMEHHOM pa3pese.

3aKOHTYpPHBIE YYAaCTKU MPOAYKTUBHOIO FOPHU30HTA C MOBBIIIEHHBIM OKHC-
JUTEIbHBIM MOTEHIMAJIOM IJIACTOBBIX BOJ TAKKE OTMEYAIOTCS B CEMCMUYECKOM
nosie «caensiMu» siTHaMu. Ha BHK n I'BK 3anexen YB ¢ 3akoHTypHBIMU I11a-
CTOBBIMH BOJIaMH, TJI€ T€OXUMUYECKUI TOTEHIUAJI PE3KO U3MEHSETCS C BOCCTa-
HOBUTEJIBHOTO B 3aJICKU HA NTOBBILIEHO OKUCIIUTEIIBHBIN 3a €€ KOHTYPOM, ITPOMC-
XOJAT OOWMIIbHBIE BBICHIIIKU SMUTEHETUYECKUX MUHEPAIOB (MUPUTOB, aHTHUIPH-
TOB, KQJIBIIUTOB U JIp.), aKyCTUYECKH 0OJIee JKECTKUX, YEM MOPO1000pa3yrolre
MUHEpajbl TEPPUTEHHBIX U TEPPUTCHHO-KapOoHaTHbIX nopoA. [Tostomy BHK u
I'BK 3anexeit YB B celicMuueCcKoM I0JI€ XapaKTEPU3YIOTCA PE3KUM JOKAJIbHBIM
BOo3pacTtanuem amiuutyn OB.

Takum 00pa3zom, MPOJYKTUBHBIN pa3pe3 0CaAOYHOIO YexJia (KOpbl BHIBET-
pUBaHUS KPUCTAJUIMYECKOTO (PYHIAaMEHTa) XapaKTEepU3yeTCs 3aKOHOMEPHBIM
U3MEHEHHEM T'€OXMMUYECKOrO MOTEHIMala BOKPYT U HaJ 3anexamu Y B, coor-
BETCTBYIOILIIMM SMUT€HETUUECKUM MPeoOpa3oBaHUEM OTJIOKEHHM, KOTOPbIE CO-
3/IaF0T B pazpese Haja 3aiexkamu Y B ciaen nudy3nonno-a¢hPpy3noHHOro moToka
(CADII). IlocnenHuii COCTOUT U3 BOCCTAHOBUTEIILHON M OKUCIUTEILHOM 30H U
OTIPEICIICHHBIM 00pa30M 0TOOpakaeTcsl B CEMCMUYECKOM T10JIe, Ha €r0 JTUHAMHU-
YECKUX XapaKTEepUCTUKaxX (B YaCTHOCTH, Ha aMIuuTynax OB).

1o xapakTepHoMy pactpeaenennto ammnty OB Ha BpeMeHHbIX pa3zpe3ax
celicMuYecKkux mpoduieil mporuo3upyroTces 3anexu Y B u naxe dazoBoe cocro-
sIHU€ TOCIIEHUX B JIOBYIIKE, Tak Kak ctpoenue CDII otnuuaercsa Han HedTs-
HBIMH, Ta30BBIMU U He(TerazoBbIMU CKOTUICHUSMH [3]. EcTecTBeHHO, 4TO Haf
ra3oBbIMU 3aJI€)KaMH BOCCTAHOBUTEIbHAS 30HA MO MOIIHOCTH OO0JIbIIIE, YeM HaJl
He(Tera3oBbIMU U HE(DTAHBIMU 3aJIeKaMU BCIEACTBHUE JIyULIEH MPOHUKAIOIIEH
CIIOCOOHOCTH Ta3a. MOIIHOCTh BOCCTAHOBUTENILHOW 30HBI HAJl HE(PTSIHBIMU 3a-
JexamMu coctaJseT Bcero Jquib 200—300 M, Hax Ta30BBIMM MOKET U3MEHSIThCS
oT 500—600 M 10 HECKOJIIBKHUX THICSY METPOB B 3aBUCHMOCTH OT COCTaBa U CTPO-
€HUA IPOJYKTUBHOTO pa3pesa.

[Iporuo3upoBanue 3ajiexen 1o AMHaMu4yeckum rnapamerpam OB ¢ ucnosns-
30BaHUEM MH(POPMALIMHU BCETO T€OJIOTHYECKOTO pa3pe3a BO3ZMOXKHO ISl JTFOOBIX
YCJIOBUW HE3aBUCUMO OT ITyOMHBI 3aJ€TaHUs IPOAYKTUBHBIX OTJIOKEHUN, TUTO-
¢danuanbHOrO cocTaBa MPOJYKTUBHOTO pa3pesa, BO3pacTa OTIOKEHUM, TUIIA JI0-
BYIIKU (CTPYKTYpHasi, HECTPYKTypHasi), (a30BOro cocTosinus Y B, mockoiabKy aHO-
MaJbHbII OOBEKT, XapaKTepU3YIOIINM 3aiiekb Y B, yBeanuuBaeTcs no o0Obemy,
3aHUMAas BECh I€OJIOTHUYECKUN pa3pes3 BIUIOTH JI0 36MHOM (MOPCKO#) MOBEPXHOC-
TH. DTO MOJATBEPKIAACTCA MPUBEICHHBIMA HUXE MPUMEPAMH pacupeieieHus
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ammuuty OB no npoduiisiM, nepecekaromuM 3ainexu YB B npenenax HEKOTO-
pbix MecTopoxaeHuil J{nenposcko-/lonenxoit Bnaauusl (1/B).

B cBone 3auenunoBckoi OpaxHMaHTUKIMHAM, PACHIOIOKEHHON B Mpeaenax
10)KHOM prOopTOBOIA 30HbI JI/IB BOIM3M FO3KHOTO PETHOHAILHOT'O pa3ioMa, BCKPbI-
TO He(TEra3oKOHACHCATHOE MECTOPOXKICHHUE B OTIONKEHMSIX HIDKHETO KapOoHa.
Ha pucyHke, a Ha BpEMEHHOM pa3pe3e aMIUIMTYJHOTO MapaMmeTpa BUIHO, YTO B
CBOJIE CTPYKTYpPHbI BBIIEIAETCA OOMIKUPHBIA MUHUMYM aMIuinTyd OB, nepekphIThiil
o0nacTei0 MakcMMyMa mapameTrpa. B mpeaensl 3roro Munumyma ammintyn OB
MOMa/Ial0T BCE MPOAYKTUBHBIE CKBAKMHBI 3a4ENHIIOBCKOIO MeCTOpokaeHus. Ha
CEBEPO-BOCTOUYHOM Kpblie cTpyKTypsl (mukeTsl 14 000—-19 000) no xapakrepy pac-
npenenennsa aMmnTy OB Ha ypoBHE CEPITyXOBCKUX M BEPXHEBU3ENCKHUX OTIIOXKE-
HUI IPOTHO3UPYIOTCS 3ajieku HedTH U razokoHaeHcara. [IpoOypeHnas 3nech He-
MPOAYKTUBHAS CKBO)XMHA MOMAJAeT MKy MPOTHO3UPYEMbIMU 3asiexamu Y B.

Ha pucynke, 6 mokasan BpeMeHHOM pa3pe3 MmapaMeTpa U3MEHEHUS aMILIN-
tyn OB no npodwuito, nepecekaromemy 3anaano-JInmanckoe HeTerazokoH 1eH-
CaTHOE MECTOPOXKACHHE (B CEPITYXOBCKO-BU3EUCKUX OTIIOKEHHUSX ), KOTOPOE MPEI-
CTaBIIAE€T COOOM ceBepo-3amaHoe MPOoJOHKEHNE 3a4eUIOBCKON CTPYKTYphl. B
cBozie cTpykrypsl (muketsl 5000-6000) munumymom amruiutyn OB oroOpaxka-
eTcs 3aJiekb Y B, 10 3HaYUTEeNLHOM MOIITHOCTH BOCCTAHOBHUTEIIBHOM 30HBI 00J1a-
ctu CADII cooTBercTByrOmas razoBoit 3anexxu. CkBaxuHa 6 BOJIM3M CBOJA Ha
rryoune 2004 m (7= 1500 Mc) B BU3EHCKUX OTJIOKEHHUAX BCKpbUIA 3aJ1€Kb HE-
¢Tu. Makcumym ammuutyn OB, cOOTBETCTBYIOIIMN BOCCTAHOBHUTEIBHON 30HE
obmactu C/IDI1 Hag HedTAHOM 3a7I€KbI0, BOIM3HM 3TON CKBaKUHBI TI0O MOIITHOCTH
JEHCTBUTENLHO PE3KO yMeHbIIaeTcs. B 001actu ceBepo-BOCTOYHOTO KpbLIa CTPYK-
Typbl (muketsl 9 000-17 000) mo xapakrepy pacnpeneneHust ammiautyn OB B
CEPIYXOBCKUX M BU3EUCKHUX, a TAK)KE OAIIKUPCKUX OTIOKEHUSIX MPOTrHO3UPYIOT-
Csl 3aJI€KM Ta30KOH/IeHcaTa (YTO MOXKHO MPEANOI0KUTE MO CPEeAHEN MOIITHOCTH
BOCCTaHOBHTEIIbHOM 30HBI o0mactu C/DII).

3auenuiioBckoe M 3amnagHo-JIuMaHCKOE€ MECTOPOXICHUSI HAaXOAATCS Ha
CpaBHUTEIHLHO HEOONIBIINX TTyONHAX (TIepBoe — mpumMepHo 110 1500, BTOpoe — 1o
2000 m). OgHako u OoJee ITyOOKO pacroNOKEHHbIE 3a1eXH Y B 0TUeTINBO BbI-
JENSAI0TCS HAa BPEMEHHBIX pa3pe3ax aMIUIMTYIHOro napamerpa. Ha pucyHke, 6
nmokaszaH paspe3 m3MeHeHus ammuutyn OB uepes [opoO1oBCckyro ra3oByro 3a-
JIeXKb, 3anerarnyto Ha riryouHe coie 4500 m (7'~ 2800 mc). Ha paspese sta
3aexb oToOpakaercs MUHUMYMOM aMImuTya OB, nepekphIThIM HHTEHCUBHBIM
MaKCUMyMOM MapaMeTpa 3HAYUTEIbHOM MOUIHOCTH, YTO COOTBETCTBYET ra30-
Bou 3anexu. [1o xapakrepy pacnpeaenenus ammatyg OB B jaHHOM pa3pese B
neBoi yactu npoduid (mukersl S00-3000) nporHo3upyroTCs U APYrUe 3aJIeKu
VB (Mmunumymsl ammintyn OB, orpaHndeHHbIe pe3KOTPaIuEeHTHBIMU MaKCUMY-
MaMU MapaMeTpa) Ha pa3HbIX CTpaTUTpaPUUIEeCcKUX YPOBHSIX.
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Takum 00pa3om, TPUBEAEHHBIE IPUMEPHI UCIIOIb30BaHUSI BBISIBIICHHBIX 3a-
KOHOMEpHOCTEN pacnpeneneHus aMmautyn OB no BceMy BpeMEHHOMY paspesy
WUTKOCTPUPYIOT BO3MOXKHOCTh IPOTHO3UPOBAHUS 3aJI€KeN Y B 110 1aHHBIM CEeu-
CMOPA3BEIKU Ha JIF000H IITyOMHE 3ajieraHus CKOIUIeHU Y B, B 1oBymIKax Jir000-
ro THIa, C onpeaeraeHueM (HazoBOro COCTOSIHUS MPOTHO3UpyeMoro Y B.
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