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MoliiHble TOJIIH MHOTOJIETHEMEP3IBIX OPO/I HA TEPPUTOPHU SIKYTCKOW aIMa30HOCHOM MPOBUHIIUK MTO3BOJISIOT
YUYUTBIBATH U KCIOJB30BATh 3TOT €CTECTBCHHBIN ONArOMPHUSATHBIN (HAKTOp B MPUPOJIOOXPAHHBIX HAIPABICHHUSX.
Jns sxonorudecku 6e3omacHoi skcmuryatanuu Mectopoxxaeanii AK AJTIPOCA ocymiecTBIseT 3aKauky ApeHaX-
HBIX BOJ B CYIIECTBYIOIIUE U (hOpMHpYyeMble €MKOCTH KOJUJICKTOPOB B TOJILAX MHOTOJETHEMEP3JbIX HOPOI.
B cBs31 ¢ 4eM BayKHBIM HAMPaBJICHUEM HCCIICIOBAHHUI SBISETCS OLECHKA BIMSHHS MPUMEHSAEMOTO METO/Ia Ha CO-
CTOSIHHE TEO0JIOTUUECKON Cpelbl IIyTEeM MOCTPOCHUSI CXEMBbl IPOrHO3a IMOJI0KEHHS TEXHOTEHHOTO TOPU30HTA Ha
pacyeTHbI CPOK IKCIUTyaTallud MECTOPOXKICHHUS. MeToiaMi Ha3eMHO# reopU3nKu U M3yueHHEM PeXnuMma Ibe-
30METPUYECKON TOBEPXHOCTH OBUIM IOJIyYEeHBI PE3YJIbTAThl [UIAHOBOTO PACIPOCTPAHEHMSI 3aKAUMBAEMBIX JIpe-
HaXHBIX BoJA. OlleHeHa eMKOCTh y9acTKa 3aKauKH JIPEHAKHBIX PAcCONIOB MO pe3yNbTaTaM 3aKauyKd B PEKIME
OTBITHO-TIPOMBIIUIEHHBIX Pa0oT. [IpoBeieHHbIE UCCIEIOBAHKS U BBIMOJHEHHBIC PACUeThl TO3BOJSIIOT CAETATh
BBIBOJI, YTO HCIIOJH30BAHME METOJA 3aKAYKU JPCHAXKHBIX BOJ PYyAHHKA «Ailixam» Ha y4dactke HosOpbckuii B
MHOT'OJIETHEMEP3JIble TTOPOJIbl TTO3BOJMIO YMEHBIINTh CTENEHb BIHMSHUS TOPHBIX U JOOBIYHBIX paboOT, Kak
HA Fe0JIOTHYECKYI0 CPE/Y, TaK U Ha OKPYKAIOI[YI0, HCKIFOUUB BO3MOXKHOCTh MOMAaHUs PACCOJIOB B MOBEPXHO-
CTHBIE BOJIBI.
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MECTOPOXKJCHUS alIMa30B, oTpabaTeiBaeMble AK
AJIPOCA B pamkax SIKyTCKOH aaMa30HOCHOM
IPOBUHIIMY, UMEIOT TOBCEMECTHOE 0OBOIHEHHE
Pa3IMYHON MHTEHCUBHOCTH MOJIMEP3JIOTHBIMU U
MEXMEP3JIOTHBIMU paccosiamu. [ sxosnoruye-
CKi 0e30macHOM JKCIUTyaTallil MECTOPOXKIe-
Huii AK AJIPOCA npou3BOAMT 3aKayky Jpe-
HaXXHBIX BOJ IO JBYM MPUHIMIIUAIBHBIM TEX-
HOJIOTUYECKUM CXEMaM:

- 3aKayka B CyIIECTBYIOLUME U (popMupye-
MbI€ €MKOCTH KOJIJIEKTOPOB B TOJILAX MHOIO-
neTHeMep3ibIx nopoa (MMII);

BBenenne

ParmmonanbHOE MCIIONB30BaHUE TPUPOTHBIX
pPECYpPCOB U T€OJIOTUYECKOH CpeJibl, UCIBITHI-
BAIOIIEH HEIOCPEICTBEHHYIO TEXHOTCHHYIO Ha-
IPY3Ky HU3-32 OTPAaOOTKU MECTOPOXKIEHHH, sB-
JSeTCS OMHOW W3 aKTYaIbHBIX TJI00AbHBIX
npobsemM coBpeMeHHOCTH. JloObplya MoJIEe3HBIX
MCKOIIAaEMBIX 3a4acTylO0 IPHBOIUT K OTpHUIla-
TEIbHBIM SKOJOTHUYECKUM H3MEHEHHSIM OKpY-
xkaromend cpeapl. OTpaboTKa MECTOPOKIACHHUI
CBsi3aHa ¢ 00pa30oBaHMEM JPEHAXHBIX BOJ, KO-
TOpPBIE, KaK MMPaBHUJIO, 3aHUMAIOT 3HAYUTEILHYIO - oOparHas 3aKayka B HOJMEP3IIOTHEIC BO-
4acTh B OOIIEM 0OBbEME BO3ICHCTBUS Ha mpu- AOHOCHBIC TOPH3OHTBI H KOMILICKCHI KPHOTHTO-
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Pa3Butie Ha Bcell TeppuTOopuM 3amnaaHOR
SAxyrun mourHoM Tommu MMII, o6nanaromeit
SKpaHUPYIOIIMMH CBOMCTBAMM OT BEpXHEH,
Han0oJiee HE3alUIIEeHHON, YacTh paspesa (30-
Hbl MHTEHCHUBHOT'O BOJOOOMEHA) M HTIparouiei
posib cBoeoOpa3zHou «nokpeikuy (I'maporeo-
aoruss CCCP, 1970; IlleneneB u np., 1984;
Konranos u ap., 2015), no3BoJiIeT y4UTHIBATD
U HCIOJIb30BaTh 3TOT €CTECTBEHHBIH Onaro-
NPUATHBIM (QakTop B HPUPOAOOXPAHHBIX Ha-
IIPaBJICHUSX.

L]envio TpeNCTaBIEHHON CTaThbU SIBJISETCS
OLIEHKA BJIMSHUS TOPHBIX U JOOBIUYHBIX paboT
pyaHuka «Alxan» Ha ydactke HosOpbckuil Ha
re0JIOrMYECKYI0 Cpelly IIPH UCIIOJIb30BAHUN Me-
TOJA 3aKauyku ApeHaKHbIX Box B MMII, a taxxe
IIOCTPOCHHUE CXEMBI IPOTHO3a IMOJIOXKEHUS TEX-
HOTEHHOT'0 F'OPU30HTA Ha PacUeTHBIM CPOK JKC-
IUTyaTalluM MEeCTOpOKIAeHus. JlocTukeHue mo-
CTaBJICHHOM LI€TM OCYLIECTBIISUIOCH MPU TOMO-
11 HAaTypHBIX 3KCIIEPUMEHTOB, UCIIOJIb3YIOLIUX
reou3nUecKrue METOAbl HU3YUEHHUs, a TaKxKe
CTaHJAPTHBIE PELIEHUS T'MIAPOJUHAMUYECKOIO
KOHTpoJIsl. [IporHo3Has eMKoCTh yyacTKa orpe-
Jensnach B pe3yjbTaTe KaueCTBEHHOW WHTEp-
nperauuu nposeneHHbIx ['MC, maGopaTopHOro
U3Y4YEHHUsI KEpHA U TMIAPOJUHAMUYECKOIO MoJe-
mupoBaHus. MccienoBaHusi TNPOBOIWINCH B
CJIEYIOILEN TI0CIIEN0BATEIbHOCTH!

1. H3yueHue KEpHOBOrO Marepuasna, BblJe-
JIEHUE UHTEPBAJIOB MOIJIOIIEHUS Ha 3TaIe IoJe-
BbIX U HATYPHBIX 3KCIIEPUMEHTOB.

2. WM3ydeHue IUIaHOBOIO PaclpOCTPAaHEHUS
3aKauMBAEMbIX PACCOJIOB MPHU MOMOIIHU PEXKUM-
HBIX HAOJIOAEHUH IO CEeTH CKBaKUH, COBMe-
LIEHHBIX C METOJIaMU Ha3eMHOU reo(pU3uKu.

3. CxemaTtuzauus M pa3paboTKa MOJenu
yuactka «HosaOpbCckuit».

4. OueHkKa NPOTHO3HOM EMKOCTH Y4acTKa,
olpesieNieHUEe ONTHMAIbHOIO PEXHMa €ro 3KcC-
IUTyaTalH.

XapakTepucTuKa 00bEeKTa HCCJICJ0OBAHUH

TpyOka «Aiixam» pacroyiokeHa B Ipeenax
AnakuT-MapXxuMHCKOro KUMOEpJIMTOBOrO IOJS,
OTHOCALIErocs K JIKyTCKON aJMa3OHOCHOM IIpo-
Bunuuu (I'maporeonorus CCCP, 1970). ®op-
MUpYIOIIKECS B Ipoliecce 0TpaboTKU MECTOPO-
KICHUS JIPEHAXHBIE PACCOJIbI 3aKaYMBAIOTCS HA
conpspkeHHOM  ydacTke «HosOpeckuit». Yua-
CTOK PAcCIOJIOKEH B 4 KM I0T0O-3anajiHee TpPyOKH

Aiixan, Ha Bogopaznene pek Coxconox u Oi-
op-HOpsire.

B reonoro-ctparturpaduueckom paspese
M3y4aeMOl TONINM ydYacTKa MPUHUMAIOT Yda-
CTHE TMaJNC030MCKUE OCaJ0YHbIE O0Opa3OBaAHUS:
KapOOHATHO-TEPPUTCHHBIE OTJIOKEHUS OHXOM-
IOPSXCKOM CBUTHI (KeMOpHiicKas cucTema); OJ-
OHIMHCKOM, COXCOJIOOXCKOM, CHITBIKAHCKOH 1
KBUTAXCKON CBUT (OpJOBHKCKas cucTeMa); Oaii-
TaxCKOM M OaleHHOMN (CHITypUIMCKOW CHCTEMBI);
allXaJabCKOM CBUTHI (KaMEHOYTOJIBHOM CHCTe-
MbI). OcaiouHble MOPOJIbI MEPEKPHITHI TPAIIIO-
BBIM IOJIEM (MOIIHOCTBIO 76—93 M) mo3aHemna-
JI€030MCKOro-paHHeMe3030ickoro nepuoga (Ps-
T), oOpa3oBaHHBIM BHEIPEHHEM MarMbl OC-
HOBHOT'O COCTaBa — JIOJIEpUTaMH, Clararouiei
KpYIHBIE IJIACTOBBIEC TEJa UHTPY3UH U Jailku, a
takke Tybamu (['eonorus, THAPOTEONOTH,
1986).

[To otHomenuto k MMII ocHOBHBIE MOAEIH
MPUPOJHBIX U MPUPOJAHO-TEXHOTEHHBIX KOJUIEK-
TOPOB B KPHUOJIMTO30HE, TPUMEHSACMBIX IS JIU-
KBUJAIMU [POMBILIUIEHHBIX CTOKOB, MOYHO
CTpaTu(UIIMPOBATh HA: HATMEP3JIOTHHIC, MEX-
MEp3JI0OTHBIE, MOAMEP3JIOTHBIE (TIEPBOro MOJ-
MEp3JI0THOTO BOJOHOCHOTO Tropus3oHrta) (Bo-
xo0B, Cypuun, 1982; KnumoBckuii, ['oToBI1IEB,
1994; Ipo3noB u ap., 2008).

[IpupoaHbie BHYTPUMEP3IOTHBIE KOJUIEKTO-
pa TPEACTaBISIIOT COO0W KPHOTEHHBIE T€0JIOTH-
YECKUE CTPYKTYpPbl C ONPENENIEHHON, B OCHOB-
HOM TEKTOHHYECKON HApYIICHHOCTHIO M ILIa-
CTOBO-IIOPOBOM MycTOTHOCTBIO MMII, KoTOpBIE
00JaJat0T €CTeCTBEHHOW M HABEJIEHHOW €MKO-
ctpio (banobaes, 1991; fkosnes E.A., Ctopuuk
1982; JlobanoB u ap., 1995; CepatokoB u p.,
1996). Ilpu BO31EHCTBUM HA JILAUCTYIO COCTaB-
JSIONIYI0 TIOPOA 3THX CTPYKTYP BBICOKOKOH-
[EHTPUPOBAHHBIMU CTOKAMU MPOUCXOIUT (op-
MHPOBAHUE JOMOJHUTEIBHON T'PaBUTALMOHHOMN
€MKOCTH B TEXHOT€HHOM TaJIUKE BHYTPU MEp3-
JIOTO MaccuBa. B Takue ecTecTBEHHBIE KOJUICK-
TOPbl MPOU3BOAMUTCS 3aKauKa JIPEHAXHBIX BOJ
(KpenKux paccoyioB) XJOPUAHOIO KajbIIEBOTO
cocraBa (banoGaes, JleBsatkun, 1983).

CornacHo MPOEKTY Ha CTPOUTEILCTBO Yy3ia
3aKauK¥ APEHAKHBIX BOJ PyIHUKA «Axamn», Ha
yuactke «Hos6pbckuit» B 2013-2015 rr. Obu10
npoOypeHo 14 ckBaxuH (puc. 1), B ToM ymcie:

— 6 3akaunbix ckBaxkuH NeNe 101, 102, 103,
104, 105, 106 rmy6unoii mo 230 Mm;

— 8 HabmogarenpHBIX CKBaKHH NeNe 1H, 2H,
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3H, 4H, 5H, 6H — 1o 230 M, 7H — 400 M, 8H —
600 M.

Kpowme 3toro, Ha Gonee paHHUX CTaAUSX UC-
CIIEJOBaHMI, Ha Yyd4acTke ObuUIM TPOOYpEeHbI

Venosusie odo3HaucHuA

Ipannna anucnanorroro yuarsa "HonGpucknii”
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Puc. 1. Cxema pacnonoscenuss cK8axICUH Ha y4acmie 3aKauKu OPEeHANCHbIX 600 pYOHUKA «Atixany

Ilo pe3ynpTaTam NpoBEAECHHBIX THAPOIEONIO-
TMYECKUX U reopU3nYecKuX Hccie0BaHui, mo-
ponbl, o0najgaroIe HAWIYYLIIMMU KOJUIEKTOP-
CKUMHU CBOWCTBaMHU («paOoure HHTEpBaIbI»),
3aJIeraoT:

CkB.101 — na rimyounax ot 150.0 1o 193.0 m.
Cks.102 — Ha rmyounax ot 165.0 10 199.0 m.
CkB.105 — na rimyOunax ot 145.0 1o 188.0 m.
Cks.106 — Ha rmyounax ot 145.0 no 187.0 m.

[Tornomaromnyie MHTEPBAJIBI MPECTABIICHBI
TPEIMHOBAaTBIMU U3BECTHAKAMH COXCOJIOXCKOM
cButhl (O;sh), TpemHOBATHIMU H3BECTHSAKAMHU
U MepresieM ChIThIKaHCKOH cBUTHI (O,st) u Tpe-
IIMHOBATHIM, IECTPOLBETHBIM MeEprejieM Kbl-
naxckoir cButhl (O,.3kl). Haubonee mponuiae-
MBbI€ IJIACTHI-KOJIJIEKTOpA, MO pe3yjbTaTaM pac-
XOZIOMETPUH, OTMEUYEHbI B HHTEpBaJie TITyOHH
145.0-190.0 m.

B Hacrosmiee BpeMsi yd4acTok oOpaTHOH 3a-
kauku «HosOpbCcKuil»  IKCIUTyaTUpyeTCsS B
OIIBITHO-IIPOMBIIIJIEHHOM PEKUME C CyMMAapHOU
TIPOM3BOUTEIBHOCTBIO 3aKadkn 10 430 M/cyT
B pexxuMe cBoboaHoro Hanmuea. Ha Gaze 6 mo-

roujaromux ckBakuH. Ha wnavano 2021 r. B
kouiektopa ~ MMII  3akadueHo — mopszaka
250 Thic. M° JPEHAXXKHBIX BOJ, IIPU PacyETHOU
émkoctu ydactka 6 300 000 M°. Ha Hacrosimmii
MOMEHT 3aloiHeHO ~ 4% IoJIe3HONH EMKOCTH
y4acTKa.

MeToauka uccjie10BaHuA

Pe3ynpraTroMm MHOTOJIETHMX HCCIIEIOBaHUN
(2001-2009 rr.) MEpPCHEKTUBHBIX  YYaCTKOB,
[IPOBOJUMBIX T'€0JIOrOPa3BEIOYHBIM KOMILIEK-
com AK AJIPOCA, sBmiiock 060CHOBaHUE TIEp-
CIIEKTUBHOCTH CTPOUTENIBCTBA Y4acTKa 3aKauyKu
JIPEHaXHBIX BOJ pyIHUKA «AlXal» B 30HE Iu-
Hamuueckoro BiusHUS HosOGpbckoro pasioma.
ITpu BbIOOpE MeCTOMONOXKEHUSI 00bEKTa Uccie-
JIOBAaHUM, MPEXJE BCEro, YUUTHIBAIUCH OJaro-
IIPUSATHBIE TE0JIOrO-TUAPOreOJIOTHYECKHUE, TIeo-
KPHUOJIOTUYECKHUE, reoMop¢oJIOruuecKue,
CTPYKTYPHO-TEKTOHMYECKUE YCIIOBUS YYacTKa
«HostOpbckuii». Paccosnomnornomaromiei cTpyk-
Typoii Ha yuactke «HosiOpbckuii» sBIsieTCs
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TEXHOTE€HHBI BOJOHOCHBIH TOPU30HT, (POPMHU-
pyemslii B Tonme MMII B pesynprare 3akaduku
JPEHaXHBIX PaccoyioB pylHUKa «Alxam». [lep-
BOHAYaJbHO, MPHU 3aKauyKe paccojioB, MX pac-
pocTpaHeHue (B CBOOOJHOM OTO JbAa Tpe-
IMHHOM IpocTpanctee  MMII) npoucxomut
IIpY HEMOJHOM HACBHIIIEHUHU MOJ] JeHCTBHEM CH-
JIbl TSPKECTH 10 XOPOILO IPOHUIAEMBIM 30HAM.
IIpy >TOM NpPOMCXOAWUT TasHUE JIEAOBOIO 3a-
MOJIHUTEINS TPEIIMH, MOp, KaBEPH, YBEIUYCHHUE
UX PacKphITHs, COEIUHEHUE OTAEIBHBIX IIPOBO-
JSIIUX 30H, KaK B TOPU3OHTAJIbHOM, TaK U B
BEPTUKAIbHOM HampaBieHUsX (AJyiekceeB U Ap.,
2002, 2005). Co BpemeHeM 3a cueT TassHUS JbAa
chopmupyeTcss 00JIaCTh TOJTHOTO HACBIIICHUS
cBoOOHOTO MpocTpaHcTBa B Toaie MMII pac-
COJIaMH, CMEIIAHHBIMM C BOJOH pacTasBILEro
apaa. W yxxe ¢ 3TOro BpeMeHHU JBHKEHUE pac-
COJIOB OyJIeT IPOMCXOIUTh O[] JAeHCTBUEM Ipa-
JUEHTa JaBJICHUNW U OIpeNessThCsl 3aKOHaAMU
Hapcu u coxpaHeHus: Macchl (ATpOILEHKO,
2000).

Jljig u3y4yeHus IIaHOBOTO PaclpoOCTPaHEHUS
3akauuBaeMbIX Boa, B 2015 m B 2019 rr. Opln
BBINOJIHEHBl Ha3eMHbIE reou3nuecKue uccie-
JIOBAHUSI U MPOBEACHO U3YUYEHHE PEKUMa U3Me-
HEHUS IbE30METPUYECKON IIOBEpXHOCTH. B
2015 r. B pe3yibTaTe UHTEPIPETALUN TIOTYUECH-
HBIX MaTE€pUaJIOB 3JIEKTPOPA3BEIKU IOCTPOEHBI
pa3pesbl pacnpeneneHus NPoAOJIbHBIX MIEKTPU-
YEeCKUX COINPOTUBIEHUN MO MpOoUIsiM 30HIU-
pPOBaHUI M KapThl MPOAOIBHON MPOBOJUMOCTH
U1l pa3IMYHBIX MHTEPBAJIOB IITyOHH.

[IpoBenennsie B 2019 r. reopusnyeckue uc-
clieIoBaHMsl OBLIM HAampaBieHbl HAa H3yueHHE
M3MEHEHMs IJIAHOBOI'O PACIHOJIOXKEHUs, HOopMu-
PYEMOTO B pe3yJibTaTe 3aKauKH JAPEHAKHBIX BOJ
pyaHUKa «AMXam» TEXHOTEHHOIO0 BOJIOHOCHOTO
ropu3oHTa. [lpodunn snexTpopa3BesOUHbIX pa-
00T pacroJIOKEHbl BKPECT IMPOCTUPAHUSI KUM-
OepIIMTOKOHTPOJIUPYIOILEH 30HbI Pa3IOMOB.

Pesynprarbel paboT mpeacCTaBICeHBl B BHUJC
re0dJICKTPUYECKUX pa3pe3oB audepeHIraib-
HOW MPOBOAMMOCTH TO HOPOPWIAM, KapThl
YPOBHSI JIPEHAKHBIX PAcCCOJIOB U IOA3EMHBIX
BOJI HIXHEOPAOBUKCKOIO BOJOHOCHOIO KOM-
iekca no ydactky. Iloctpoenue kapt u paspe-
30B OCYILECTBJISUIOCH MPH ITOMOIIM [AaKeTa Mpo-
rpamm QOasis montaj, Surfer. Bepxuss uactb

pa3pe3oB 10 riiyouH 40 M H3-3a TEXHHUYECKHUX
BO3MOXXHOCTEH amnmapaTypbl U3 U3Yy4€HHS BbI-
naya. Pa3zpessl moctpoens! no auddepeHnmuans-
Hoil mpoBoaumoctu (dS/dH), Tak kak 3ToT ma-
pameTp HamOoJjiee KOHTPAaCTHO OTpa)kaeT cTe-
IIEHb T€03JIEKTPUYECKON HEOJHOPOJHOCTH pPa3-
pesa.

Pe3yabTaTsl
AeHUS

HCCJIe0BAHMIA W HX 00CYyxkK-

JlpeHaxkHble BOJIbI pyaHHKA «Aiixam» obpa-
3yIOTCSl B PE3YJIbTATE PA3TPy3KU B IIOA3EMHBIE
rOpHbIE BBIPAOOTKM MPHUPOAHBIX  PaCCOJIOB
MEXMEP3JI0THOIO HUKHEOPJOBUKCKOIO BOJO-
HOCHOI'O KOMIUIEKCAa M IOAMEP3JIOTHOIO BEPX-
HEKeMOPHIICKOr0 BOJOHOCHOTO KOMILIEKCA.

ITo pe3ynbraram craTHCTHYECKOl 00paboT-
KM XMMHYECKUX aHAIN30B JPECHAKHBIX BOJ, 3a-
kaunBacMblx B MMII, 1o aHMOHHOMY COCTaBy
paccobl SBISIFOTCS XJIOPUIHBIMHU. KaTnoHHBIN
COCTaB PACCOJIOB OTHOCUTCS K MAarHueBo-
HaTPUEBO-KaJIbLUEBOMY.

1. M3y4yeHue n1aHOBOIO pacinpoCcTpaHeHust
KYI0JI1a pacTeKaHusl PH MOMOIIHA
PEeKMMHBIX HA0JII0/IeHUH 110 ceTH CKBaKHH

HaGnronenus 3a ypoBHSIMH MTOA3EMHBIX BOJI
OXBaTbIBAIOT MEXMEP3IOTHBIA HUKHEOPIOBUK-
ckuii (HoBK), BepxuekemOpuiickuii (BBK) u
TEXHOT'CHHBIM BOAOHOCHBIC KOMILIEKCHL. TeXHO-
TEHHBIA MEXMEP3JIOTHBIM BOJOHOCHBIA TOpH-
30HT 00pa3oBaH 3aKayKOW JPEHAXHBIX BOJI
pyIHHKA «A#Xanl» Ha y4acTKE 3aKaukKu Jpe-
HaxHbIX BOJ (Y3/IB) «Hoa0pbckuiiy.

Jlis ycTaHOBJIEHHSI CTPYKTYpPBI CHOPMUPO-
BAaBIIIETOCS HA y4YaCTKE 3aKa4yKu (PUIBTpallOH-
HOrO0 TOTOKA, ONPEAENSIONIEr0 pacrupocTpaHe-
HUE 3aKa4MBAae€MbIX BOJ, WU JUISI YTOYHEHUS
(UITBTPAIMOHHBIX ~ XAPAKTEPUCTUK  IIJIACTOB-
KOJUUICKTOPOB, OBLII OCYIIECTBIIEH TeoANHAMUYE-
CKMI KOHTPOJIb, OCHOBBIBAIOIIMICA HA U3MEHE-
HUU YPOBHSI B CKBOKUHAX.

HaGmronenus 3a TuapoIMHAMHYECKUM pe-
KUMOM TEXHOTEHHOTO MEXMEP3JIOTHOTO TaJIUKa
BBIIOJIHSUIACE 110 14 cKBa)kKHMHAaM.

JlnHaMyKa U3MEHEHUS YPOBHSI IO 3aKaYHBIM
CKBa)KMHAM TIpejicTaBleHa B Tab. 1.
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Taﬁ.lmua l.ﬂUHCZMMKa U3MEHEHUA YPOBHA NO 3AKAYHBIM CKEANCUHAM

ITapamerpsl Cks.101 CkB.102 | CkB.103 | CkB.104 | CkB.105 | CkB.106 | CkB.2
ABc. OTM. yCTBA CKBa- 632.0 640.6 653.0 644.5 637.4 628.6 631.9
SKUHBI
I'my6una ypoBHS
Ha 2014-18 rr. 192.6 205.2 223.0 Cyxas Cyxas 191.2 179.8
10 CTBOJIY CKBaJKMHBI, M. +439.4 +435.4 +430.0 414.5 407.4 +437.4 +452.1
B a0c. OTM.
OGpém Hanmsa sa 540 7880 16250 5908 8500 1050 0
2019 ., M
I'my6una ypoBHs Ha 31
nekabdps 2019 r. 192.9 173.1 203.9 203.1 194.6 IIpo6Oka 191.1
IO CTBOJIY CKBAKUHEI, M. +439.03 +467.46 +449.1 +441.3 +442.79 188.5m +440.76
B a0c. OTM.
+ IloBbImeHNE
- IloHmxkenue -0.4 +32.1 +19.1 +26.8 +354 -11.3
YpOBHS, M

CKBa)XKUHBI, IPU MOCTPOCHUU T'Pa(YUKOB U3-
MEHEHHUS! YPOBHSI TEXHOT€HHOTO TI'OpPU30HTAa B
MMII, GbiH pacnpeneneHsl Mo NPUHIHILY ya-
JIEHHOCTH OT IIEHTpa 3aKauku (puc. 2, 3).

B xone nabmiofeHuil 3a M3MEHEHUEM pe-
KUMa MOJ3EMHBIX BOJI TEXHOI'€HHOI'O FOPU30H-
Ta HabmonaeTcs mpoiecc ero (GpopMUpOBaHUS
[0 MOILIHOCTU U Iiomanu. M3menenue riyoun
3aJIeTaHnsl YpOBHEH TEXHOTEHHOIO TOpU30HTa
10 Ha0JII0/1aTeNIbHBIM CKBa)XKMHAM 32 MHOTOJIET-

Huil mepuon HaOmoaenuir (2014-2019 rr.)
IIpeJICTaBIeHO B Ta0. 2.

MaxkcuManbHbIe MOBBIIIEHUSI YPOBHS B MHO-
rojieTHEM pa3pe3e (C Hayajla JKCILTyaTaruu
y4acTKa) OTMEUYarTcsi B CkBaxuHax NeNe 1w,
3H, 4H, HaXOJAIIMXCSA B 30HE TUHAMHYECKOTO
BIMSAHHS pasioma. To eCTh IBUKEHHUE PAacCOJIOB
MIPOUCXOUT MO TEKTOHMYECKOH 30HE B HaIpaB-
JIEHUHU C CEBEPO-BOCTOKA HA OTO-3aMa/l.

V 2akaukn 2017 r.=3231RIC.M° | 7
570 V 3akaukn 2018 1. = 39,41 ThIC. M°
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Puc. 2. Junamuxa usmenenus ypoeus mexmozennozo copuszouma ¢ MMII no cxeaxicunam, pacnonioxicenHvim

6 onuyenmpe 3axkauxu Ha yuacmke « Hosabpvcrkuiiy
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Puc. 3. [Junamuka usmenenuss yposHs nOO3eMHbIX 600 MEXHO2EHHO20 2OPUIOHMA NO HAOMOO0AMENbHbIM
cKeadcunam Ha ywacmke «Hosabpvckuii»

Taoauna 2. Junamuxa uzmenenus 21younvl 3a1e2anus yposHs no HAOII00AMENbHbIM CKEANCUHAM

AbGc. OTM. yCThs CkB.1H CkB.2H CkB.3H CkB.4H CkB.5SH | CkB.9H
CKBa)KHMHBI +651.5 +653.5 +622.0 +625.8 +642.0 | +635.0
I'myOnHa ypoBHS 1pu BBOZIE
CKBQ)XHUHBI B PEXUM Cyxas Cyxas Cyxas Cyxas 188,2 Cyxas
110 CTBOJY CKBa)KUHBI, M. +421.5 +423.5 +392.0 +395.8 +453.8 | +635.0
B abc. OTM., M.
I'my6una ypoBHS
Ha nekadps 2017 r. Cyxas Cyxas 184,0 Cyxast 189,4
10 CTBOJY CKBa)KHUHBI, M +421.5 +423.5 +438.0 +395.8 +452.6 i
B abc. OTM., M.
I'my6una ypoBHS
Ha nekabps 2018 . 198.4 Cyxas 183.7 207.9 180.3 Cyxas
110 CTBOJY CKBa)KHUHBI, M +453.1 +423.5 +438.3 +417.9 +461.7 | +635.0
B abc. OTM., M.
I'my6una ypoBHA
Ha nexadps 2019 r. 199.90 Cyxas 182.10 185.90 180.89 Cyxas
110 CTBOJY CKBa)KHUHBI, M +451.65 +423.50 +439.90 +439.90 +461.11 | +635.0
B abc. OTM., M.
* Toseimere +30.5 0 +44.10 | +44.10 +7.31 | Ipobka
- [Tonmwxkenue, M

Ananu3 npuBeneHHONH uHpopmauuu (Tad-
JUIBl U JUarpamMmbl) yKa3bIBaeT Ha TOT (axT,
YTO B HACTOSIIEe BpeMsi TEXHOTEHHBIH Tropu-
30HT HAXOAUTCS HA CTauH (POPMUPOBAHHS, T.K.
00BEMBI €KErOHOM 3aKauyKu HEBEIMKH (TIOps -

Kka 40 ThiC. M° B ron). [lnomans o6pasyromeiics
JIUH3BI-KPUOIIATA YETKO MPOCIICKUBACTCS TOJb-
KO B DIMIICHTPE 3aKaukH (MO JIMHUU 3aKAYHBIX
CKB&)XHH), TIpH yaajieHuu 6omee yeM Ha 200 M
KOppessLMs yXYAIIAeTcs, 4YTO YKa3bIBaeT Ha
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OTPaHUUYEHHOE IUIAHOBOE PACIpPOCTPaHEHHE.
HabntoieHHble M3MEHEHHsS] MBEe30METPUUYECKOM
MOBEPXHOCTU JIOTIOJIHUTEIBHO YKa3bIBAIOT Ha
BJIMSHUE CTPYKTYPHO-TEKTOHUYECKOI0, JIMTOJIO-
ro-ganuanbHOr0 U reOKpUOJOrHUecKuX (hakTo-
pOB.

@opMHUpPOBAaHUE IUIAHOBO OJHOPOJHOIO H
BBIJICPIKAHHOI'0, C TOUKHU 3pCHUA (bl/IJ'II)TpaHI/IOH-
HBIX XapaKTEPUCTUK, MPHPOIHO-TEXHOTCHHOTO
Kpuomasra Bo3MoxHO He panee 2030r., T.K. K
3TOMY IIEPUOY Ha y4acTKe OyJIeT 3aKaueHo I0-
psizka 600—700 ThIC. M PacCOIIOB.

2. N3y4eHue JIAHOBOI'O PACIIPOCTPAHEHUSA
3aKa4YMBaeMbIX BOJl, C IPHUMEHECHHEM
METO/10B Ha3eMHOM reo(pu3uku

3anaveil reou3nueckux padoT, BBITOJIHSAE-
MBIX Ha CTAJMU ONBITHO-IIPOMBILIUIEHHBIX pabOT
Ha yyacTke «HosOpbckuit» B 2015 r., aBisiach

OLICHKA JTMHAMUKA pa3BUTHS 30HBI
TEXHOI'CHHOI'O TaJlnKa, KaK B IIJIaHE, TaK U B
paspese; OmpelelieHHEe BO3MOXKHBIX — ITyTeH

TpaH3UTa 3aKaYMBaEMbIX pACCOJIOB, a TaKXKe
YCTAQHOBJICHHE MOIIHOCTH OOBOJHEHHOH 4YacTH
MHoroJsieTHeMep3bix nopos (MMII) no rinyoun
300 m.

[Ipu mHTEpIIpeTalUU PE3yNbTATOB 3JIEKTPO-
paseenku 3MIIII (3oHAMpOBaHME METOIOM Iie-
PEXOAHBIX TPOIIECCOB) BEPXHSISI 4acTh pa3pesa
1o riyoun 50 M U3 M3y4yeHHs BBINAJANa H3-3a
TEXHUUYECKUX BO3MOXKHOCTeW amnmapartypsl. Ilo
nanHbiM 3MIIII, BepxHue yacTu reo3aeKkTpuye-
CKHX pa3pe3oB M0 NpoduisiM OT JHEBHOU IO-
BEPXHOCTH JO aOCOMIOTHBIX OTMETOK 490—
500 M oxapakTepu30BaHbl T'PAJAHUEHTHON 00JIa-
CTBIO IIOBBILIEHHBIX 3HAYEHUN CONPOTUBIICHUN
6osee 1000 Omm. 'paguenTHas o61acTh OTBe-
4aeT NOJ0UIBE TPANIOBBIX OTJIOKEHUH, T.€., IO
JAHHBIM D3JIEKTPOPA3BEIKH, TpaHULA pa3jena
«Tpanmbl-KapOoHaTHBIE MOPOJIb» MTPOXOAUT Ha
rryoune npumepro 100-120 m ot aHEBHOM
IIOBEPXHOCTH.

[lepBast HHU3KOOMHas (MPOBOJSAIIAS]) CTPYK-
Typa C IPOAOJIBHBIM COIPOTHUBIIEHUEM p;i = 3—
5 OmM*M pacrosokeHa B IeHTpe 00cIe0BaHHO-
ro yyacTka, IJyOMHa 3ajieraHusi KpOBJIH CO-
craBisger 140-150 m. Bropas cTpykTypa MnoBbI-
LIEHHOHN ITPOBOAMMOCTH B U3yUYEHHOM pa3pese ¢
MPOJIOJIBHBIM COTIPOTHBIICHHEM p;j = § Om*m

BBIIEJICHA HA IOT0-BOCTOKE Y4YacTKa, KpOBII
CTPYKTYpBI KoppenupyeTcsi Ha riayoune 150 m.
ITpu rny6une kposau 190-200 M ona pacmpo-
CTpaHsIeTCs Ha IOr ydacTKa. [peTbsi MpOBOAS-
1asi CTPyKTypa ¢ IMPOJOJIbHBIM COIIPOTHUBIIEHU-
eM p; = 8 OM™M JoKayiM30BaHa B pa3pe3e Ha
I0r0-3arajie y4acTKa, U KpOBJIsSl CTPYKTYpPBI BbI-
neneHa Ha rinyoune 150 m. Ha rmybunax 200—
230 M HMU3KOOMHAsl CTPYKTYpa pacKpbIBaeTcs Ha
0T ydacTtka (puc. 4).

BriieneHHbple HU3KOOMHBIE MHTEPBAJIbl pas-
pe3a MHTEPIPETUPYIOTCS KaK HHTEPBAIbl BO3-
MOKHOTO B JAJbHEHUIIEM pacIpOCTPaHEHHUS
TEXHOT€HHOI'O T'OPU30HTa, 00pa3yrollerocs B
IPOHMIIAEMBIX HMHTEpBajax KapOOHATHBIX I1O-
poll (TEKTOHMYECKU OCJIa0JICHHbIE 30HBI, 30HBI
TPELIMHOBATOCTH U ApOoOJieHus). DTH WHTEepBa-
JIbl OLICHUBAIOTCS KaK BO3MOJKHBIE IyTH TpaH-
3UTa 3aKa4MBAEMBIX PACCOJIOB.

Takum oOpa3om, ObuTa OIpesesieHa MOII-
HOCTh U I'paHMIIBI OOBOJHEHHBIX MHTEPBAJIOB B
M3Y4YEHHOM pa3pe3e MHOTOJIETHEMEP3JbIX I10-
pox (MMII). ITosmyueHHbIe pe3ysbTaThl B LIETIOM
COIJIACYIOTCSl C HAOJIOJIEHHBIMU IO CETH CKBa-
KUH U3MEHEHUSAMHU IIbE30METPUUYECKON TIOBEPX-
HOCTU (POPMHUPYEMOTO MPUPOAHO-TEXHOTEHHOTO
MEXMEP3JI0THOI'O TOPU3OHTA.

HazemHble reodusnueckue uccie10BaHUS
2015 r. o0ycioBIEHBI JIOKaTbHBIM OOBOJHEHU-
eMm MaccuBa MMII, Tak kak Ha HaYaJIbHOM CTa-
JMM OIBITHO-IPOMBIIIJICHHBIX paboT Ha ydact-
K€ pPaclpoCTpaHEHHE 3aKauMBaEMBIX BOJ MPO-
UCXOJUT IO TpPEHIMHAM M PAa3JIOMHBIM 30HAM
(kaKk B IJIaHe, TaKk U B pa3pe3e) U HE UMEET BbI-
pakeHHON Mo HON (OpMBI, HEOOXOIUMOM
JUIS OIpEeNleNIeHHsl MoKa3aTeaeil IpoBOJAUMOCTH
MaccHBa.

Ha puc. 4 oToOpakeHO TUIAaHOBOE pacmpo-
CTpaHEHHUE KyIOJIa PAaCTEKaHMs 3aKauMBAaEMBbIX
paccosoB, ONPEEIEHHOE M0 pe3yiabTaTaM Mpo-
BEJICHHOM Ha3eMHOI reo(pU3NKH, OTHOCUTEIBHO
ceTu TPOOYPEHHBIX CKBAXXHH, TeOPU3UICCKUX
npodmwiell U KOHTypa JIMLIEH3UOHHOTO y4yacTKa
«HosOpbsckuity.

ITpoenennsie B 2019 r. reousznueckue uc-
cieloBaHMsl ObUIM HAIpaBlieHbl HAa H3Yy4YE€HHE
M3MEHEHMS IJIAHOBOI'O PACIHOJIOXKEHUS, HOopMu-
PYEMOTO B pe3yJibTaTe 3aKauKH JAPEHAXHbBIX BOJ
pyaHUKa «AMXai», TEXHOTEHHOTO BOJIOHOCHOTO
TOPU30HTA.
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Puc. 4. I[Inanosoe pacnpocmpanenus Kynona pacmexanusi no pe3yibmamam 2e0QU3UYecKux Uccied08anull

2015 2.

[To reosnexTpuyeckuMm paspezam (puc. 5)
BUJIHO, YTO HMXKHUH MHTEpBaJl pa3pesa Iirydxe
180-200 M Ha OoJbIIEH YacTH IUIOLIAAU SIBIISI-
€TCsl CWJIBHOIIPOBOAAIINM. B 1ieHTpanpHoil yac-
TH ydacTka Ha riyounax 180-220 M ot nHeB-
HOW MOBEPXHOCTH 3Ta MPOBOJAIIAs 00JacTh CO-
OTBETCTBYET TEXHOI'€HHOMY TaJIUKY, Ha OCTaJIb-
HOM IIOIAAN — MEXMEP3JIOTHBIM MOA3EMHBIM
BOJIaM HUKHEOPJIOBUKCKOI'O BOJOHOCHOI'O KOM-
IIeKca.

[To maHHBIM O MOJIO’KEHUU KPOBJIM BOJIOHOC-
HOTO TOPHU30HTA, HA I'€ONIEKTPUUYECKUX paspe-
3ax MOCTPOEHA KapTa YpOBHS BOJOHOCHOTO TO-
pHu30HTa (a0CONIOTHBIE OTMETKHM B METpax) IO
cocrostHuio Ha utoab 2019 r. Ha xapte BuaHO,
YTO TEXHOTEHHBI BOJOHOCHBIH TOPU30HT B
TOJILIE MHOTOJIETHEMEP3JIBIX MOPOJ UMEET JIO-
KaJbHOE pacrnpocTpaneHue (puc. 5).

B nnaHe TeXHOreHHBIM TalMK UMEET OJIu3-
KYIO K OBaJIbHOW ()OpMY, BBITSIHYTYIO B CE€BEpO-
BOCTOYHOM HallpaBjieHuU. JIMHEMHBIE pa3Mepsl
TaJMKa, 110 JaHHBIM 3JIEKTPOPa3BEIKU, COCTaB-
as10T ~ 3001000 M, ero KpoBiisi HAXOAUTCA Ha
rnyoune 180-220 M OoT JTHEBHOM MOBEPXHOCTH.

MortHoCTb, OmpezaeneHHas Mo paspe3aM Aud-
(bepeHManbHON  MPOBOAMMOCTH, COCTaBIISET
nopsiika 25-30 M. Bokpyr 30HBI Tanmuka abco-
JIOTHBIE OTMETKHM BEpXHEH T'paHUIbl MPOBOJIS-
miero ciost B npenenax 350—400 M 1 cooTBETCT-
BYIOT KpPOBJI€ HUKHEOPJOBUKCKOI'O BOJIOHOCHO-
ro komruiekca IIpenmornaraemple TEKTOHHYE-
CKHUE 30HBI BBIJICJICHBI 110 JUHEHHBIM 30HAM I10-
HIDKEHHBIX COINPOTHBIICHUH, IO TIOTEpe Koppe-
JSILUU 3HAYEHUH P U T.I1.

Ha nnane n3oom Ha 3ddexkTuBHON TITyOUHE
250 M (puc. 6) Takue 30HBI MPOSBICHBI (par-
MEHTaMH  CEBEpPO-BOCTOYHOTO U  CEBEpO-
3amaJHoro HampaBieHuil. OHM MOTYT paccMar-
pHUBATBCS KaK 30HBI TPEIIMHOBATOCTH TOPHBIX
nopoJ (30HbI IpOOJIEHMS, MMYCTOTHl U T.I.) U B
JaTbHEWIIeM Kak BO3MOXHBIE ITYTH MHUTPAIHH
3aKaYyMBaEMbIX PacCOJIOB.

[To panHBIM 31ekTpopazBenku 3MIIII (30H-
JUPOBAHUE METOJOM IEPEXOAHBIX IPOLECCOB)
2019 r., BepxHsA TpaHHUIIAa BOJOHOCHOTO TOPH-
30HTA B Ipelenax 3TOH MPOBOAALICH CTPYKTY-
ppl HaxoautTcs Ha rinyoumHax 220-230mM ot
JTHEBHOM MOBEPXHOCTH.
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3. CxemaTu3anus 1 pa3padoTka Moaen
s yyactka «Hosiopbekuii»

O6mas mourHocTh MMII Ha yuactke «Ho-
A0pbcKuii» coctaBisier okoyo 450 M. Bepxuss
nmayka momHocTei0 100-130 M mpencraBiieHa
JOJEpUTOBBIM TpamnmnoM. Huke 3aneraer miact
HM3BECTHAKA MOIIHOCTBEIO 20—40 M, U3BECTHSIK
TpewmnHoBaThil. Huxe 3ameraer Tomma MMII,
MIPE/ICTABICHHBIX YepPEeAYIOIUMUCS TeCYaHu-
KaMH, U3BECTHSAKAMHM, TOJOMHUTAMHU, MEPTEISIMHU
pa3nuyHON creneHu TpemuHoBaTocTu. Cpenu
OTHOCHUTEJIBHO CJIa0O0TPELIMHOBATBIX  OTJIOXKeE-
HAW BCTPEYAOTCS WHTEPBAJIBI ITOBBIIIEHHOU
TPELIMHOBATOCTH W 30HBI IPOOJIEHHUS MOIIHO-
cteio 10 10 M, oOnanaromme BHICOKUMH (PUITHT-
paIMOHHBIMH CBOMCTBaMHU (Ta0m. 3).

[Ipu ompeneneHun eMKOCTH pabodyero mJa-
CTa UCIIOJIb3YETCSl TAKOM MapaMeTp, KaK HeloC-
TATOK HACBILEHUS, KOTOpBIM ompeaensercs
pa3sHULEN MEXIY IMOPUCTOCTBIO U BIIAXKHOCTBIO
nopoja B 3ToM uHTepBaie. [lo ganHbIM reodu-
3MYECKHX HCCIIEOBAaHUM, B CKBaKMHAX Haubo-
Jee MPOHULAEMBIM SBJSETCS TOJIIA MOPOL,
pacrioyio)keHHast Ha oTMmeTkax 440—480 M abc.
CpenHsisi BeJIMYMHA HEJIOCTAaTKAa HACHIIICHUS B
MHTEpPBAJIE MOMVIOIIAIOIIEr0 IUIacTa COCTAaBIISIET
13.7%, 1no naHHBIM J1a0OPAaTOPHBIX AHAJINU30B,
0e3 ydera TpeluHOBaTOCTH.

Momnocte MMIT mMexay nmomomBon Jgosie-
PUTOBOrO Tpalma | IEPBBIM KOJUIEKTOPOM
HUKHEOPJIOBUKCKOTO BOJOHOCHOI'O KOMILIEKCa
cocrasiseT nopsaka 200250 m. Tpemmnosaro-
nopuctele MMII mnpencraBuM ycinoBHOUM pac-
YETHOM CpPENIOW, COCTOSIIEN U3 YIOPSAAOYEHHO-
ro 4epeaoBaHus TPELIUH U MOPUCTHIX OJIOKOB.
Tpemuns! u nopsl B 010kax coaeprxkar iéxn. [Ipu
OTCYTCTBHMHM JIbJJa BOJONPOHUIIAEMOCTh TpPELIU-
HOBATO-IIOPUCTON CPENbI ONPENEIAETCS IPOHU-
L[aEMOCTBIO TPELINH, @ EMKOCTh — ITOPUCTOCTHIO
6mokoB. [lanee cuMtaem, 4TO TPEILIMHBI 3aI0JI-
HEHBI JIbJIOM HE MOJIHOCTHIO, T.€. CYILIECTBYET
HEKOTOpasi HayajbHas CBOOOJHAs TPELIMHOBA-
TOCTb, a 3HAYUT — U HAyaJIbHbIA KOA(P(UIUEHT

¢bunbTpanun (K;) [lopucteie OGiOKM Takxke
CUHATaEM HE IMOJIHOCTBHIO HACBHINICHHBIMU JIBJIOM,
ng=n's+ W, rme W — npaMcTocTh, n's — 4acThb
MMOPUCTOCTH, CBOOOJHOM OTO JibJa. MOIIHOCTh
MOPHUCTOr0 OJIOKa — M5, PACKPHITHE CBOOOTHOM
oTo npAa TpeuHsl — 20 (dpo3aos, I'oToBLEB,
1992; Opoznos, 2006, 2007). B cooTBeTCTBUY C

BBIILICH3I0)KEHHBIMU ~ NPEJCTaBICHUSIMH O
ctpoern MMII, npu 3akauke paccoibl OyayT
IPOABUraTbCs IO OTKPBITOM 4YacTW TpEIluH,
OBICTPO OCBOOOXK/IAast MX OTO JIbJA 3a CUET TETl-
J000MeHa M BBICOKOW  MUHEpalU3aluu

1 o
(Ko —)KO), rne K, — momuslii xo3pdunment
GuIbTpauu MOpPOJbI, CBOOOJHOM OTO JIbJA.

yLII/ITI)IBaSI, 4YTO 00BEM JbJa B TPpCIIMHAX MaJl 11O
CpaBHCHHUIO C 00BEMOM Jibia B MOPHUCTBIX oI10-

Kax (nr <<n5), MOTEPSIMU TeIlIa Ha MPOPaboOTKY

TpelmnH mnpeHeOperaeM. Jlamee mnpoucxonsT
IIPOLIECCHI MPOrpeBa OJIOKOB Yepe3 TPELIUHBI U
11 Py3MOHHO-KOHBEKTUBHOE POHUKHOBEHUE
paccosioB B MHUKPONOPHl M MHUKPOTPEIIUHBI C
o0pa3oBaHMEM KpHOTasiuTa (CMECH KpHUCTa-
noB sbna u ruaporamura — NaCl-2H,0),
UMEIoIIero 0onee HHU3KYIO, yeM B 30He MMII,
TEMIIEpPATypy 3aMep3aHus. DTU MPOLECCHl MpHU-
BOJAT K TasHUIO JIbJla B MOPHUCTHIX OJIOKax W,
KaK CJIEJICTBUE, OCBOOOXKICHHUIO YacTU MOPOBO-
ro o0beMa u3-3a Pa3HOCTU B IUIOTHOCTSIX JIbJa U
BOJIbl. MeXaHu3M BO3JCHCTBHS paccoia Ha
MMII MOXHO HpPECTaBUTH CIEAYIOUIMM 00pa-
3oM. [lon neiictBuem auddys3uu paccossl Npo-
HUKAIOT U3 TpewuH B O1oku. [Ipoasurasce mo
3aHSTOMY JIBJIOM [TIOPOBOMY IPOCTPAHCTBY 0J10-
KOB, Paccojbl XMMHYECKH U (PU3NYECKU B3au-
MOJIEUCTBYIOT C KpUCTaJJIaMH JibJja, CMENINBa-
SCh C HUMM B OlpelesieHHoM nponopuuu. IIpo-
LIECC CMEIICHUs MPUBOAMUT K CHUKEHHUIO TOUKU
3amep3aHus Huwxke teMmieparypsl MMII u or-
TauBaHUIO TOpoJ. MuHepanu3anus paccojoB
MecTtopoxxkaeHus npumepHo 200 r/i, temmnepa-
typa MMII no ray6unsr 500 m nopsnka -4°C
(Kypunko, 2004; Epos u ap., 2007).

3azagya 0 BO3MOXHOCTH 3aKadyKy JIPEHAXK-
HbIX paccoyioB B MMII cBoautcs k omnpenene-
HUIO [POCTPAHCTBEHHO-BPEMEHHBIX 3aKOHO-
MepHocTel (OPMUPOBAHUS 30HBI OTTASBIIUX
MOPOJ1 MOJ JeHCTBUEM 3aKaYKU Yepe3 TPELIUHBI
pacconoB. PacuerHas cxema 3agaud Temoo0-
MEHa MEXIYy TPELIMHONW U MOPUCTBIM OJIOKOM
JUIs HaydaJdbHBIX MOMEHTOB BpPEMEHHU (Koraa
OJIOK MEXIy TpELIMHAMH MOJIHOCTBIO HE OTTa-
A7) MOXKHO TPEACTaBUTh B BUAE CIEXYyHOIIEH
cxeMsl. [lo TpemunHe paccMaTpuBaeTcs KOHBEK-
TUBHBIA TIEpeHOC 0€3 ydeTa MpOJOJHHOU Tell-
JIOTIPOBOJHOCTH, OTBOJ TEIIa U3 TPELIUHBI B
OJIOK — 3a CyeT MOIEepPEeYHON TEeIIONPOBOIHO-
CTH.
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Tabémmua 3. Xapaxmepucmuxa MMII nopoo yuacmrka «Hosbpvckuii»

Abe. Tayouna| Aoc. Crparu-
OTM. Baax- Iopucrocrs, | TpemunosarocTs, | rpaguye- HaumenoBanue
yCThsl, 0T6]\(4)pa, OT;{" HOCTb, % % % CKHUii HH- mopoj
M aeKc
1 2 3 4 5 6 7 8
631.9 87.6 544.3 5.10 15.2 YIJ1. aJIEBPOJIUT
ajyeBp. IecYaHu-
631.9 92.1 539.8 1.00 21.9 C,ah CTBIN
ajyeBp. IecyYaHu-
631.9 96.1 535.8 1.60 18.9 CTBIN
631.9 104.3 527.6 0.20 9.2 3.7 HM3BECTHAK
631.9 106.8 525.1 0.10 1.8 3.7 W3BECTHSIK
631.9 112.1 519.8 0.12 6.3 7.0 Sibt W3BECTHSIK
631.9 116.7 515.2 0.08 3.3 7.0 HU3BECTHSIK
631.9 122.1 509.8 0.15 2.6 7.0 W3BECTHIK
631.9 125.6 506.3 0.16 8 7.0 S bt W3BECTHSK
631.9 131.6 500.3 0.99 15.2 7.0 Mepreip
631.9 135.6 496.3 1.60 14.9 8.0 Mepreib
631.9 147.3 484.6 0.28 13.4 30Ha JpobIeHns Mepreib
631.9 151.1 | 480.8 0.95 17.5 30Ha APOOIEHHUs 0,3kl Mepreb
631.9 155.5 476.4 0.45 8.3 30Ha JpobIeHus Mepreib
631.9 163.6 468.3 1.33 18.7 30Ha IpoOICHUS HU3BECTHIK
631.9 169.1 462.8 0.35 17.6 7.0 W3BECTHIK
631.9 171.4 460.5 1.15 12.4 6.0 O,st W3BECTHSK
631.9 175.8 456.1 0.10 12.6 6.0 HU3BECTHSIK
631.9 182.0 449.9 0.19 15.8 6.0 W3BECTHSIK
631.9 188.8 443.1 0.60 12.5 6.0 W3BECTHIK
631.9 194.2 437.7 2.74 22.8 6.0 W3BECTHSIK
631.9 198.4 433.5 0.99 10.2 6.0 O;sh M3BECTHSIK
631.9 204.2 427.7 0.98 16.9 6.0 WU3BECTHSIK
631.9 208.0 423.9 1.40 17.2 6.0 JIOJIOM. M3BECTHSK
631.9 213.0 418.9 0.51 12.6 6.0 JIOJIOM. U3BECTHSIK
631.9 218.0 413.9 0.70 17.8 6.0 M3BECTHSIK
631.9 222.0 409.9 0.36 10.8 6.0 JIOJIOM. U3BECTHSIK
631.9 226.0 405.9 2.80 19.4 6.0 O,sh M3BECTHIK
631.9 232.7 399.2 1.38 12.8 6.0 TJIMH. U3BECTHSK
631.9 237.2 394.7 1.25 15.3 6.0 [JIMH. U3BECTHSK
631.9 244.3 387.6 2.19 15.7 6.0 Mepreib
631.9 249.0 382.9 2.11 15.4 6.0 Mepreib
631.9 252.7 379.2 1.01 12.4 6.0 Mepreib
631.9 259.0 372.9 0.72 133 6.0 0,0l Mepreip
631.9 263.4 368.5 2.17 15.4 6.0 Mepreib
631.9 267.0 364.9 0.37 12.2 6.0 TJIMH. N3BECTHSK

Mexanusm Bo3necTBUs paccosia Ha MMII
MOXKHO TIPEACTaBUTh CIEAYIOIIUM 00pa3oM.
[lon peiictBueM aud@y3uu paccoibl MPOHHUKA-

10T U3 TpeuMH B Onoku. [IpoaBurasce no 3aHs-
TOMY JIbJIOM IOPOBOMY INPOCTPAHCTBY OJIOKOB,
paccoiibl XUMHUYECKU U (PU3NYECKU B3aUMOJACH-
CTBYIOT C KpHUCTaJUIaMH JbJa, CMEUIMBAsCh C
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HUMH B ompenesneHHoi nponopuuu (I'maporeo-
JIornueckre wuccaenoBanusd, 1976, 1993; Ilo-
poxHsik, Paccynos, 1993).

B cootBercTBUM ¢ 3aUKCHUPOBAHHON TEM-
nepaTypoi Mopoja Ha y4yacTKe, MUHEpaTu3aIus
paccoia, Ipu KOTOpPOW pacTBOp OyAeT Haxo-
JIUTHCA B KUJIKOM COCTOSIHUM, HOJKHA OBITH
6onpiie 70 /1. Ilo gopmyne cMmemieHus Haxo-
quM, urto 1M’ paccona ¢ MEHEpaTH3aIUeil
200 /1 mpu T = -4°C MoxeT pacToruts 4 M
abaa. Ecnu ke yuecTb, 4TO OTHOCUTEIBHO TETl-
JIbI€ Paccoiibl, 0COOEHHO IPH 3aKayKe UX B JIET-
Hee BpeMs U3 OTCTOMHMKA, IPOTPeroT IIACT J10
Temmepatypsl mopsaka -2°C, To | m° paccona ¢
muHepanuzauueit 200 r/x pacronut okosno 10 M
IbJa.

4. OnleHKa eMKOCTH YYACTKA 3aKAYKHU
ApPeHaKHbIX paccoJioB «HosiOpbckuii»
10 pe3yJIbTATAM 3aKAYKH B peKUMe
ONBITHO-NIPOMBIIIEHHBIX PadoT

JIns OLIeHKM NOTEHUMAbHOW €MKOCTH y4a-
cTka 3akauku «HosOpbckuil» 1enecoodbpasno
OPHUEHTHPOBATbCA HA YCTAHOBJICHHBIM HA Ha-
YJaJIbHOM JTalle 3aKauykKHl XapakTep pa3BUTHUS pe-
IIPECCUOHHOW BOPOHKH B IIIaHe U paspese. [Ipu
B 1I€JIOM HM30METPUYHON (opme pacmpocTpaHe-
HUS paccojIOB BBIIEISETCS] HECKOJIBKO Mpeodia-
JaloIlasi UX MUTpalys B HAaIpaBICHUHU HA IOTO-
3amap.

AnNNpoKCUMHPYs YKa3aHHBIN XapakTep pas-
BUTHS KPUBOM PENPECCHHM HA BECh Y4acTOK 3a-
KAaukKd B IPEJBApPUTEIbHBIX I'DAHULAX TOPHOIO
OTBOJAa C  YCIIOBUEM JOCTHXKEHHS  IOIO-
3anagHbeIM (UIAHTOM PENPECCUOHHON KPUBOW Ha
OTMETKE MOJOLIBBl paboyero IuiacTa rpaHULIbI
TOPHOTO OTBOJI4, MOKHO NPHHATH €MKOCTb pa-
0odero miacTa B TpaHULIAX PENPECCUOHHOM BO-
POHKH B KayeCTBE IMPOTHO3UPYEMOH EMKOCTH
yuyactka «HosOpbsckuit».

[Ipu npoBeneHN NOUCKOBBIX paboT Ha yya-
cTke 3akauku HosiOpbckuii ObLI onpezesneH mno-
JIOHAlOMMi TutacT Ha TiyomHax 173—-197 wm,
COOTBETCTBYIOUIMI aOCOTIOTHBIM OTMETKaM OT
+458,9 no +434,9 m abc. Ilpu Oypenun 3akau-
HBIX CKBAYKUH BO BpeEMsl OIIBITHO-
MIPOMBIIIIEHHBIX padOT, Ha Y4YacTKE 3aKauku
TakXe ObUIO MTPOBEACHO ONpPE/IEICHNEe HHTEPBa-
JIOB BO3MOJKHBIX KOJUIEKTOpPOB. B cpenHeMm, pa-
00ounii MHTEpPBaJl MHOTOJETHEMEP3JBIX MOPOA

pacrioyio)keH Ha oTMmeTkax oT 440 m abc. 1o
480 M a0c.

Pa3zpaboTka TI'MJIpOreoIorH4eckoil Mojenu
BbINONHsU1ack B nporpamme MODFLOW, Bxo-
nsauiel B ymneH3uoHHeli naker GMS. Ilpo-
rpamma MODFLOW TtpeOyer npencraBieHus
HeNpepbIBHON 00s1acTH (QUIBTpPAaLUU B BUJE Ce-
TOYHOH obnactu. B miane obnactb QuiibTpanuu
JI0JKHA OBITH pa30uTa Ha MPSAMOYTOJIbHBIE 0J10-
ku. B paspese Bcs Toua nopoj pazouBaercs Ha
CJIOM, TIPUYEM CJIOM MOTYT OBbITh TOPU3OHTAJIb-
HbIMHM WJIM OTPaHUYUBATHCS HEKOTOPOM Mpou3-
BOJIBHOM IIOBEPXHOCTBIO, OTpaKaloIEH Oco-
OEHHOCTH CTPOEHHUS BOJOHOCHOT'O TOPU3OHTA.

Jlist HOCTPOCHMST MOJIENH pa3Mephl 00J1acTH
MPUHATHl TAKUMH, YTOObI HA BECh MPOTHO3HBII
IIEPUOJ, MOJEIUPOBAHUS BHEUIHUE I'PAHULBI HE
OKa3bIBJIM CYIIECTBEHHOI'O BIIMSHHUS Ha peak-
LU0 MOJENIN IPU BO3MYILEHUU HA y4acTKe 3a-
KayK{ PaccoJioB.

Paguyc pacnpoctpaHeHus paccoyioB B TOJI-
1€ MEp3JIbIX MOPOJ TaKKe MOXHO ONpPEAEIUTh,
UCXOJs U3 pEIIeHHsd 3aJadd O paaualIbHOU
¢uIbTpaUK B CyXOH TPYHT:

kQ 2t
e

rae K — ko3 duuument ¢punprpanuy;

Q — nebur 3aKadyku, COOTBETCTBYIOIIHMKI 00-
LM BOJOINIPUTOKAM B Kapbep;

R — paguyc BnusiHus (pacTeKaHUs);

{ — BpeMms;

[ — TpaBUTALIMOHHAs €MKOCTh IuIacTa (Ko-
3G GUIMEHT HeJOCTaTKa HACBIIICHUs TIOPO.).

Ha puc. 8 nana nporHo3nasi cxema pacnpo-
CTpaHEHHUsl JIPEHAXHbBIX BOJ B paboyeM IiacTe
IpU JTOCTHKEHUU UMU T'PaHUIbl TOPHOTO OTBO-
na. Ilpu TakoMm pacrnpocTpaHeHMHM pPaccoIOB B
MMII eMKOCTh IUIacTa C y4€TOM HEIOCTaTKa
Haceimenust 13,7% cocraBut 6,36 MiH. M
(Tabm. 4).

IlosnydyeHHas OLl€HKA NOTEHLIUAIBHON €MKO-
CTH y4YacTKa 3aKauKH MO3BOJISIET PACCUUTHIBATH
Ha JOCTaTOYHOCTh SKOJIOTHYECKH Oe30macHoi
€ro SKCIUlyaTallud Ha BeCh MEpPUOJ OTPabOTKU
MECTOPOKIACHUS «ANXai».

Tak, mpu CyIIECTBYIOLLIEM PAacXo0Jie 3aKauKu
JPEHaXHBIX paccoioB, npumepHo 240 M3/CYT
€MKOCTM yyacTKa XBaTUT Ha 72 roja.

R? =
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Vcnoeuasie 0603HaAYEHAA:
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Puc. 8. Cxema npoenosupyemozo nonodicenust ypoGHs MeEXHOLEHHO20 20PUSOHMA HA PACHemHbll CPOK
IKCHIYAMayuy y4acmra 3aKauKu.

Taoauua 4. Pacuem nomenyuansHou emMKocmu yuacmka 3akayku « Hosaopvckuiiy

HNurepran 2 Emkocth
Ilnomans pacnpocTpaneHus, M. O0Bem mMexny
pacdera eMKOCTH, 3 10 HEXOCTATKY
I'panuua BepxXHAA/HMKHASA TOPU30HTAJSIMHU, M 3
M. adc. HACBINIEHUSA, M
+440/+450 1692941/1470783 13818619 2167151
+450/+460 1470783/1223964 13473732 1845901
+460/+470 1223964/994208,9 11090863 1519448
+470/+480 994208.9/621090 8076494 1106480
Cymma 46459708 6364980

[Ipy nporHo3upyeMoM B MaKCHUMaJIbHOM
pacxoie MPUTOKA JPEHAXKHBIX  PacCOJIOB
430 M’/cyT (C Y4eTOM CMELICHHS C BOIAMH IIO-

BEPXHOCTHOTO CTOKA PyJIHHKA), EMKOCTH y4acT-
Ka xBatut Ha 40 ner.

BriBoabI

Habntoiaembple M3MEHEHUs MbE30METpHUUE-
CKOl IIOBEPXHOCTH, a TaK)K€ pe3yJIbTaThl Ha-
3eMHOM reoHU3UKN YKa3bIBalOT Ha TO, YTO IMPH-
POIHO-TEXHOI'€HHBIN KpHOIAT Ha yyacTke «Ho-

ﬂ6prKPII>i» B HACTOsALICC BPEMA HAXOJUTCA Ha
HaYanbHOU cTafgnu (popMHUpOBaAHUS.
OC00EHHOCTH CTPYKTYPHO-TEKTOHHYECKOTO,
JTUTONOT0-(haluaIbHOTO M T€OKPUOIOTUYECKOTO
CTPOCHHUSI y4YacTKa OKa3bIBAIOT HauOoIbIIee
BIUSHUE HA PACTEKaHHE 3aKauMBaeMbIX Pacco-
JIOB KaK B TUTaHE, TaK U B pa3pese.
CxemaTu3anusi yd4acTKa BBITIOJIHEHA CO-
[JIACHO OOLIENPUHSTHIM PEUICHUSIM, C Y4ETOM
UMeroIIeics uHpopMaIuu 0 TOpHO-
FCOJIOTMYCCKUX HW  KPHOTUAPOrCOJIOTHMYCCKUX
yCIOBUSIX y4acTka. B kauecTBe OCHOBBI /i Pu-
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3MKO-MaTEMaTHYECKOr0 U TUIPOAVMHAMHUYECKO-
ro MOJEIUPOBAHUS NPUHATHI CTaHJAPTHHIC
muddepeHnranbHble  ypaBHEHUST U (OPMYIIBI
JUHAMHUKHU TOJ3€MHBIX BOJA. YTO MO3BOJISET yT-
BEPXKJaTh O JOCTOBEPHOCTH IOJIYYEHHBIX IIa-
pamMeTpoB U MPOTHO3HOM EMKOCTH y4acTKa.

IIpoBenénHble HcCaENOBaHUS U BBIIIOJIHEH-
Hbl€ pacd€Tbl MO3BOJIAIOT CHENATh BBIBOJ, YTO
UCIOJIb30BAaHUE METOJAa 3aKayKu JAPEHAXHBIX
BOJ pyInHUKa «Alixan» Ha ydactke «Hosi0psb-
CKUI» TO3BOJWJIO YMEHBIIUTh CTENEHb BIIMSA-
HUS TOPHBIX U JIOOBIYHBIX PabOT (M CBSI3aHHOTO
C HMMHU BOJIOTIOHIDKEHHs) KaK Ha reosoruye-
CKYIO Cpely M3y4aemMoro paioHa, JOKaJlu30BaB
€€ Ha IUIAHOBO OTPaHMYEHHOM, CPaBHUTEIBHO
HEeOO0JIBIIOM IO IJIOLAAN Y4acTKe, Ha KOTOPOM
HENOCPEACTBEHHO OCYLIECTBIISIETCS  3aKauka,
TaKk U Ha OKPYXKAIOIIYI0 Cpely, MOCPEICTBOM
UCKJIIOYEHMS TIONIaJaHUs B ITIOBEPXHOCTHBIE BO-
JIbl APEHAXHBIX PACCOJIOB.

HabmrogaeMplii IOJI0KHUTENbHBIN OIMBIT KC-
IUTyaTallii, MOATBEPXKIEHHBIM pe3yJabTaTaMu
UCCIIEOBaHMM, MO3BOJISAIOT YTBEPXKAATH O Lieje-
COOOpA3HOCTH JIaJbHEHILEro TUPaKUPOBAHUS
JAHHOI'O METOJA.
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Using Permafrost for Pumping Drainage Water from
Primary Diamond Deposits on the Example of the

Noyabrskiy Site (Aykhal Mine)

A.M. Yannikov’, S.A. Yannikova®, M.Yu. Ovchinnikova®®, A.Yu. Korepanov®
“«Yakutniproalmazy, 39 Lenina Str., Mirnyy, Republic of Sakha (Yakutia) 678174,
Russian Federation. E-mail: yannikov90@mail.ru

®Voronezh State University, 1 Universitetskaya Sqr., Voronezh 394018, Russian Fed-

eration.

Thick permafrost strata in the territory of the Yakutsk diamondiferous province make it possible to take into ac-
count and use this natural favorable factor in environmental protection. For the environmentally safe exploitation
of the fields, ALROSA is injecting drainage water into the existing and developed in the permafrost strata reser-
voirs. Consequently, an important research problem is assessment of the resulting impact of injection on the state
of the geological environment by designing a method for predicting the position of the technogenic horizon for
the estimated life of the field. The parameters of the planned distribution of the injected drainage water were ob-
tained by the geophysical methods and study of the regime of the piezometric surface. The capacity of the drai-
nage brine injection site was estimated based on the injection results in the mode of pilot operations. The con-
ducted studies and calculations allow us concluding that the use of the method of drainage water pumping into
permafrost from the Aykhal mine on the Noyabrskiy site made it possible to reduce the impact of mining opera-
tions on the geological environment and surroundings, eliminating the possibility of brines to contaminate the

surface water.

Key words: permafrost; brines, drainage waters, Aykhal.
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