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BBEJIEHUE

OcHoBHbIE yCIIOBUS JIeATeNbHOCTH KoManuu «Caxanun Duepaxu MuaBectment Kommnanu
JItn.» (nanee — Kommanwus) onpenenensl CornamenneM o paspadorke [TunbTyH-AcTOXCKOTO M

JlyHCKOTO MecTOpoXIeH I HepTH 1 Ta3a Ha YCIIOBHSX pasjiena npoaykiun [1].

Ha Jlynckom wmectropoxaenun KommaHusi ocyliecTBISET MOJb30BaHHE HEIpaMH Ha
OCHOBaHUU CJICTYIOIIUX JTUIEH3UM:

JIunensus ILIOM 10408 HP Beimana Kommanum 20.05.1996 r. mis ocyuecTBieHus
pa3paboTku (pa3Benku W JOOBIYM) YTIEBOJOPOAOB B Tmpenenax JIYHCKOTO IHIEH3UMOHHOTO
ydacTka Ha ocHOBe «CorJalieHus o pasene IpoayKiun» Ha cpok 10 19 mas 2026 r. [2].

Hononnenune Nel k nuneH3uu Ha npaBo mosib3oBaHue Heapamu [LIOM 10408 HP ot
15.06.2020 r. [40].

JIunensus 1LIOM 13802 3D Ha npaBo M0JIb30BaHUS HEAPAMU C LIETbIO CTPOUTENBCTBA U
9KCILTyaTalluu MOJI3EMHBIX COOPY>KEHUH, HE CBSI3aHHBIX C JOOBIYEH MOJIE3HBIX UCKOMAEMBbIX, AJIs
OTIBITHO-TIPOMBIIIIJIEHHOTO U MOCJEAYIOIIET0 MPOMBIIIEHHOTO pa3MeIleHUsl OTX010B OypeHus u
NOMYTHBIX BOJ Ha JIyHCKOM He(TerazokoHAEeHCaTHOM MeCTOpoXxaAeHuU noiaydyeHa 24.10.2006 r.
[3].

Hononnenue k juneHzur [1IOM 13802 35D Ha npaBo MOJb30BaHUS HEAPAMHU C IEJBIO
CTPOUTENBCTBA M HKCILTyaTaI[uH MOJA3EMHBIX COOPYKEHUI, HE CBSI3aHHBIX C OObIUEH MOJIEe3HBIX
HCKOTIAeMBIX, JUIS OTBITHO-ITPOMBIIIJICHHOTO W IOCJIEIYIOIIET0 MPOMBIIIJICHHOTO Pa3MeIIeHHUs
OTXOJIOB OypeHHsI W TOMYTHBIX BOJ Ha JIyHCKOM He(Tera3oKOHICHCATHOM MECTOPOXKICHUU

noiydero 17.01.2013 r. [4].

B cootrBerctBuu ¢ monoxenusmu auneHsun [1] Komnanwmeit Ob1  monyueH
'opaootBoaHbld  akT [5], BbyIaHHbIl @DenepanbHON  Ciy:k00M 1O  HKOJIOTHYECKOMY,
TEXHOJIOTMYECKOMY M aTOMHOMY Haa30py U 3apeructpupoBanuslii MIIP Poccun, denepanbabiM
areHTCTBOM IO HeJpomnoib30oBaHu0 24 okTsa0ps 2006 r. (Bxoxsmee nucbMo Nel3-07/3787 ot

25.12.2007 r.).

B 2021 romy, cormacuo m. 17. 6) mocranoBinenus I[IpaButensctBa PD Nel465 ot
16.09.2020 r., Komnanueii momydeH mnepeopopmieHHbIH ['OpHOOTBOJHBIN aKT, BBLAAHHBINA
CaxanuHckuM yrpasinenuem Pocrexuaazopa (Ne65-7700-00874 ot 17.06.2021 r.) [5].

Ha Jlynckom wmectopoxaenun 1o cocrosHuto Ha 01.01.2021 r. mpoOypeHo Tpu
MOTJIONIAIOIINX CKBAKWHBI, U3 HUX JBe CKBaXuHbI (JIA-512 u JIA-519) npenHazHadyeHsl ams

pasMeleHHs 0TX010B OypeHus, a ckBaxkuHa JIA-515 - 1t pa3meneHust MOMyTHBIX BOJI.
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B 2008-2015 rr. pa3memieHue OTXOJAOB OypeHus Ha JIyHCKOM MECTOPOXKICHUU
OCYIIECTBIISIIOCH B CkBakuHY JIA-512, pacionoxeHHyo B [V TekToHHYecKOM OJI0Ke.
B 2016 r. 3akauka OypOBBIX OTXOJIOB U APYTUX XKUAKOCTEH B ckBakuHy JIA-512 Obuia
npekparieHa, a B 2017 r. ckBaxuHa Obljla 3aKOHCEPBHPOBAHA.
[Tormomraromas ckBakuna JIA-519 Osna npoOypena B konme 2015 r. u B suBape 2016 1.
BBEJieHA B JKCIulyaTaluio. CKBaKMHA pPACIIOJIOKEHA HUXKE IPOJYKTUBHBIX T'OPU30HTOB B V

TEKTOHUYECKOM OJIOKE.

CkBaxxuna JIA-515 npoOypeHna u BBefieHa B akcruryaTanuio B 2012 r. IIepBbIM IPOEKTHBIM
JIOKYMEHTOM I10 Pa3MEILEHUI0 OTX00B OypeHMs U MOMYTHBIX BOJ siBisieTcs « TexHomornyeckas
CXeMa 3aXOpOHEHHS OTXOJ0B OypeHHsI M MOMyTHON Boabl JIyHCKOTO He(dTera3okoHIeHCATHOTO
MECTOPOXKICHHU» Obl1a coracoBana mpotokosioMm IIKP Ne 3082 or 27.11.2003 r. [6]. Ha paboty

OBLIO MOJYYEHO TOJIOKUTEIBHOE dKCIepTHOE 3akitoueHue ot 11.11.2003 r. [7].

«TexHUYeCKHil MPOEKT Ha CTPOUTEIBCTBO U IKCILTyaTaIlUI0 TIOJ3EMHBIX COOPYKCHUH, HE
CBSI3aHHBIX C JIOOBIUEH TOJIE3HBIX HCKOMACMBIX, B LIEJISIX Pa3MELICHUS POMBIIUICHHBIX OTXO/I0B
B mpenenax JIyHCKOro JMIEH3HOHHOTO ydvactka» [8] Obur paspaboran OOO «PH-
CaxamuaHUIIWmopHed1h», yTtBepkneH Pocrexnamsopom (mucemo PTH Nell-18/707 ot

13.03.2006 r. 06 yTBepxaeHUU 3KcepTH3bI [9].

«I"eonmoro-ruiporeosiornyeckoe 0OOCHOBAHME BO3MOXKHOCTH 3aXOPOHEHHSI OTXO/0B
OypeHust ¥ MomyTHBIX Boj Ha JIyHCKOoM mectopokaenun» [10] Owiio cormacoBano B 2007 T.
OKcnepTusza NpHU3HAJIA, YTO CTPYKTYPHO-TEKTOHMUYECKHE U T€0JIOrO-THIPOIre0JIOrMUECKHe
yCIOBUS  3ajieraHusi, (UIBTPAIIMOHHO-€MKOCTHBIE M (PU3MKO-MEXaHUYECKHUE CBOMCTBA
HOJANPOTYKTUBHOW OOBOJHEHHOH CIOHMCTOM MECYaHO-TIMHUCTOM JarMHCKOW TOJIIM MHOILIEHA
MO3BOJIAIOT HCMOJb30BaTh €€ B KayeCTBE OCHOBHOI'O IIACTa-KOJUIEKTOpa JJI 3aXOPOHEHUs
OTXOJI0B OypeHUs U MOMYyTHO-A00bIBaEMOI1 BO/IBI B peXXHMMe TuApopa3pbiBa miactoB. Kpome toro,
YCTAQHOBJIEHO, YTO HAANPOILYyKTHUBHAS INIMHUCTAs HUKHEHYTOBCKAs TOJIA MUOIIEHa MOKET ObITh
HCIIOJIb30BaHA B KAaueCTBE PE3EepPBHOIO IJIACTa-KOJJIEKTOpa JIl Pa3MEIIEeHUs] OrpaHUuYeHHOIO

00BbEMa OTXO0B OypeHUs B pexKUMe TUApopa3phIBa IJIacTa.

Komnanueit pa3paboTaHbl W yTBEpXKAECHbBI B TEPPUTOPUATIBLHOM areHTCTBE IO
HeAponoab30BaHuio o CaxanuHckoi obnactu «Ilnan MOHUTOpUHTa 3aKauku OTXOJ0B OypeHUs
Ha HYHCKOM MECTOPOXKIACHUN») U «ITnan MOHUTOPHHTA 3aKa4YKH IIOIMYTHBIX BOJ Ha HYHCKOM

mectopoxaeHum» B 2008 r. u B 2011 1. coorBercTBeHHO. [37,38]

B 2008 r. 11 pa3mernieHus B riTyOOKHUX TOPU30HTAX OTX0/10B OypeHUs Ha MECTOPOXKACHUN
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B Osoke IV Oblma mpoOypeHa crernuanbpHas morjiomaromas ckBaxuHa JIA-512 u Havara ee
OTIBITHO-TIPOMBILIUIEHHAS! SKCIUTyaTallks B IPEPHIBUCTOM pekuMe. Bech 00beM 00pa3oBaBIIMXCS
npu Oypenun ckBaxuHbl JIA-512 orxomoB Obu1 BeiBe3eH ¢ miaardopmel «JIYH-A» u 3akayan B
AQHAJIOTUYHYIO MOMIOINAIONIYI0 CKBaXHMHY Ha Iuiatgpopme «IIA-A» ACTOXCKOro ydacTka

HI/IJ'IBTYH-ACTOXCKOFO MCCTOPOXKIACHUA.

B 2010 r. B pamkax «J/lomosiHEHUS K TEXHUYECKOMY MPOEKTY Ha CTPOUTEIBCTBO H
9KCILTYaTaluIo MOA3EMHBIX COOPY)KEHUN, HE CBA3AHHBIX C JOObIUEH MOJIE3HBIX HCKOIMAEMBIX, B
LEJAX pa3MEIleHUs MPOMBIIIICHHBIX OTXO0/0B B Mpejeiax JIyHCKOro JUIIEH3MOHHOTO y4acTKay
[11], ObuUIO MOArOTOBIEHO OOOCHOBAaHHME HEOOXOJMMOCTH YBEIUYCHHS MaKCHUMAIbHO
JIOIIyCTUMOTO YCThEBOI'O JaBiieHUWs HarHetaHus no 45 MIla. Ha nannoe «/lononHenue x
TEXHUYECKOMY  IPOEKTY...»  TOJY4YEHO  IOJOKUTEIbHOE  3aKJIIOYEHUE  SKCIEPTU3BI

pOMBIIIICHHOH Oe3omacHocTr Ne 1389 [11].

B 2009-2010 rr. na JlyHCKOM MeECTOpOXIEHUU ObUTM MPOOYypeHbl W BBEJCHBI B
SKCITyaTallMi0 TOJBKO Ta30Bble CKBAXHHBI, B MPOAYKUUU KOTOPBIX  COAEPIKAIUCH
HE3HAYUTENbHBIE 00BEMBI CBSI3aHHOM BOJIbI. B 3TOT mepuoa Best noObiBaecMasi BOJia OTIIPABIISIACH
Ha OBTK no MynbrudasHbiM MOABOJHBIM TpyOONpPOBOAAM, B CBSI3U C YEM OTCYTCTBOBaJa
MIPOU3BOJICTBEHHAs] HEOOXOAMMOCTh OypeHHs MOTJIOUIAIOMIeH CKBaKUHBI ISl pa3sMElICHUS
nomyTHOM BoJibl. B ssHBape 2011 r. Oblia BBeJieHa B SKCILTyaTallvio TiepBas HePTsIHAs CKBaKWHA
JIA-552, mpoxykiusi KOTOpod OBICTpo 0OBOAHWIACH. BypeHue crenuanbHON MOTJIONIAOIIECH
ckBakuHbl JIA-515 nna 3akauku moOmMyTHBIX BojA Obuto BbimosHeHo B 2011 r., BBOO B
sKcIulyaTanuioo — B anpene 2012 r., mocne CTpOUTENbCTBA U 3alycka IMOBEPXHOCTHOIO

O60py,Z[OBaHI/I$I JJIA 3aKa4KH HOHYTHOﬁ BOJBI.

B oxts16pe 2011 r., yepe3 nsATh JeT ¢ MOMeHTa moiydeHus Junensuu [LIOM 13802 303,
COIJIACHO JIMIEH3HMOHHBIM TpeOoBaHusaM, Komnanus mnpencraBuia B ['K3  Pochenpa
«['eonornyeckuii OTYET O pe3ysIbTaTax OMBITHO-IIPOMBIIIIEHHOTO Pa3MELIeHUs OTX0/10B OypeHHs
U TIOMYTHBIX BOJ Ha JIyHCKOM He()Tera30KOHIEHCATHOM MeCTOpoXxaeHuu» [12]. JlaHHbIi oTyeT
OBLJT MOCBSIIIEH, B OCHOBHOM, Pa3MEILEHUIO0 OTXO0JI0B OypeHHsl, TaK KaKk Ha MOMEHT COCTaBIJICHUS
OTYeTa OIBITHO-NIPOMBIIIUIEHHAs] 3aKayka IMONMyTHBIX BOJ Ha MECTOPOXJEHUU He ObUla

OpraHHU30BaHa.

Brieykazannas pabora Obina cornacosana ®bBY «I'K3» Pocuenpa ITpotokonom Ne 2716
ot 02.04.2012 r. [12] u Komnanusi mepenuia Ha MPOMBIIIICHHBIH 3Tan pa3MenieHus 0ypoBbIX

OTXOO0B.
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B cBs3u ¢ TeMm, 4To 10OBIYa TIOMYTHOM BOJBI Ha JIYHCKOM MECTOPOXKIICHUH B NMEPHOA 10

2012 r. Obuta He3HauuTenbHOW u AKcmoprupoBanack Ha OBTK mo wmynbrudaznomy
TpyObonpoBoay, Kommanuss He uMMena BO3MOKHOCTH MPOHM3BOJIUTH ONBITHO-TIPOMBIIIIICHHOE
pasmenieHue nonyTHeIX BoA. B cBsa3u ¢ atum, ®BY «I'’K3» PocHeapa nocraHoBuia npoajinuTh
OIBITHO-IIPOMBIIIJICHHYIO 3aKauKy IOINYTHBIX BOJX Ha JIyHCKOM MECTOpPOXKIEHMM Ha 5 JIET ¢

MOMEHTa €€ HayaJia.

B sanBape 2013 r. ®enepanbHOE areHTCTBO IO HEAPOIOIL30BAaHUIO COIJIACOBAJIO

COOTBETCTBYIOIIME U3MECHEHHS K JIMIICH3UH B «JlononHenun k ymensun [LHIOM 13802 3D» [3].

B cooTBeTcTBHY ¢ NHMIIEH3UOHHBIMU YCa0BUsAMHU B 2013 r. BbInosIHEH oTuUeT «/lomonHenue
K TEXHUYECKOMY IPOEKTY Ha CTPOUTEIHCTBO M HKCIUIyaTallUIO MOA3EMHBIX COOPY>KEHUH, He
CBSI3aHHBIX C JIOOBIYCH IMOJIE3HBIX NCKOMAEMBIX, B IIEJISIX TIPOMBIIUICHHOTO pa3MeIIeHHS OypOBBIX
OTXOJOB M JPYyTHX KUAKOCTEH Ha JIyHCKOM He(TEra3oKOHJACHCATHOM MECTOPOKICHUU.
VTOYHEHHE TEXHOJOTHUYCCKUX PEIICHUI 10 PE3yJbTaTaM OMBITHO-IIPOMBIIUICHHBIX padoT» [13],
KOTOpBIA ObLT coryacoBaH TeppuropuanbHoii Komwuccuein mo pa3paboTke MeCTOPOKICHUIMA
N0JIE3HBIX McKonaeMbIx 1o CaxanuHckoi obnactu (mpotokon TKP Ne 20-14nc ot 07.07.2014 r.
[13]).

CkBaxuna JIA-519 - Bropas mornoriaroomas CKBaKUHa I 3aKa4ku OypOBBIX OTXOJIOB,
BBeJICHA B dKCIUTyaTanuio B ssuBape 2016 r. B aToM e roay 3akadyka OypoBbIX OTXOJIOB M IPYTHX
xuakocted B ckBaxuHy JIA-512 Obuta npekpamiena, a B 2017 r. ckBakuHa ObLia

3aKOHCCPBHUpPOBaHaA.

B 2017 r. Komnanus moaroroBuina u mnpejacraBuia Ha corjacoBanue B ®BY «I'K3»
Pocuenpa «['eonormyeckuid OT4ET O PE3YJAbTATAX ONBITHO-IPOMBIILICHHOTO PAa3MEIICHUS
NOMYTHBIX BOJA M TPOMBIIUIEHHOTO pa3MelleHuss OypoBbIX OTX010B Ha JlyHckoMm
He(TEra30KOHJEHCATHOM MECTOPOXKJICHHH. Y TOUHEHHE 00bEMOB Pa3MELIeHUs MOMYTHBIX BOJ U
OypoBbix 0Tx0/710B» [14]. Tlo pe3ymbraTam 3ammuThl AaHHOro oTuéra B mroHe 2017 r. B T'K3
Pocuenpa, Komnanuss mnepemnuia Ha NPOMBINUIEHHBIN 3Tanm pa3MeEIIeHHs MOMYyTHBIX BOJA U
YTOYHMWIJIa 00bEMBI pa3MelIeHHst OypOBBIX OTX0JI0B U MOMYTHHIX BoJ (mpotokos I'K3 Pocuenpa Ne
5077 ot 04 wrons 2017 r. [14]).

B cooTBeTCTBUM € JIMLEH3MOHHBIMU YCIOBHSIMM, JIl YTOUHEHUS! TEXHUUECKUX PEIICHUN
0 pa3MEUIeHHIO OTXOJO0B OypeHuss M TMOIMYyTHBIX BOJ paszpaboraHo «JlomomHeHHe K
TexHn4yeckoMy MPOEKTY Ha CTPOUTENBCTBO M JKCIUTyaTallMIO IMOA3EMHBIX COOPYXKEHUH, He
CBSI3aHHBIX C 1I00bIUEH MMOJIE3HBIX HCKOMAEMBbIX, B LIEJIAX MPOMBIIIUIEHHOT'O pa3MelleHus: 0ypOBbIX

OTXOJOB M NOITYTHBIX BOJ Ha .HYHCKOM HC(I)TGTEBOKOHI[eHcaTHOTO MCCTOPOKACHUA. YTouHeHUE
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TEXHOJOTMYECKUX PELIEHUN MO pe3ysibTaTaM OIBITHO-MPOMBIIIJICHHBIX paboT», YTBEP:KICHO

npotokosiom 3acefaanus TKP nmo Caxanunckoit oomactu Ne 23-17-nic ot 08.12.2017 r. [42].

[IpombIlIIeHHOE pa3MENIeHHe OTXO0JI0B OypeHHus W TONyTHBIX Boa Ha JIyHCKOM

MECTOPOXKACHUH OBLIO COTIIACOBAHO CO CIICAYIOIIMMHU ITapaMeTpamMHu:
a) C IEJBI0 MPOMBIIUICHHOTO Pa3MEIICHUS OTXO0JI0B OypeHus:

3akayka OTXO/I0B OYPEHHMS B IIPEPHIBUCTOM pexXuMe (ITOpUUsIMu 06beMoM 10 1,0 Teic. M)
10 2041 r. ¢ ucroyb30BaHNUEM THAPOPa3phIBa IJIACTOB Ha 0a3¢ OAHON MOTJIONIAONIEH CKBAKHUHBI
B MHTEPBAJI pa3pe3a, COOTBETCTBYIOMINNA a0CoMOTHRIM Tiryounamu 2100 — 3000 m;

I[Iporunosuelit 06beM 0TX010B Oypenus Ha nepuon 2017-2041 rr. — 646 ThIc. M°, ycTheBOE
naBjeHue HarHeTaHus — 10 45 Mlla;

[TnotHOCTH MyInbIBI OypoBOro nutama — 1o 1,3 r/cm®;

0) IpH NPOMBIIJIEHHON 3aKayKe BOJ:
3akavka TIOMyTHBIX BOJI B HEIMPEPHIBHOM PEKHME C HCIOJIB30BaHUEM THIPOPa3phIBa
ITACTOB Ha 0a3e OJHOW HATHETATEeNHLHOW CKBAXXWUHBI B MHTEPBAJ HEMPOIYKTHBHOTO pa3pesa,
COOTBETCTBYIOIINNA abcomoTHRIM Tiryornam 2100 — 3000 m;
[IporHo3Hsbiii 00BEM MOIMYTHBIX BOJ, MOAJIEKAIIUX 3aXOpoHeHuto Ha nepuox 2017-2041
IT. — 9,57 MiH. M°, yCThEBOE JaBjieHUE Harunetanus — 10 45 Mlla;

[Ipon3BOAUTENLHOCTD 3aKaYKH MOMYTHOH BOABI - 10 1 049 Thic. M%/CyT.

B 2018 romy Obln1 moaroroBiieH M yTBepxkJeH «IlmaH MOHUTOpHMHIa 3aKauykd OTXOZOB
OypeHwusl, MOMyTHBIX BOJ W JPYrHX >KuakocTei Ha JlyHckoMm Mectopoxaenun (JIA-519)y,
cornacoBaHHblii mUcbMOM OT 20.08.2018 Nel0-37/720 Otmenom reojioruy W JIUIIEH3UPOBAHUS
JlemaprameHTa 1O HEAPONOJIb30BAHUIO MO JlanbHEBOCTOUHOMY (enepalbHOMY OKpPYry IO

Caxanuuckoit obmactu (Caxanuuuezapa) [41].

B coorBerctBUM ¢ «MeTtoauueckuMH PEKOMEHJALUSMU 10 OOOCHOBAaHUIO BbIOOpA
YYaCTKOB HEJp JJIsl IIeJied, He CBSI3aHHBIX C JOOBIYEH MOJIe3HBIX HcKomaeMbix» [15], JlyHckuit
MOJIMTOH YIS pa3MeIleHusi OypOBBIX OTXO/0B U MOIYTHBIX BOJ IO CTENEHH M3YYEHHOCTU ObLI

OTHECEH K IpyIie pa3BeganHbIx [14].

OcHoBaHuem I TIOATIOTOBKHM JaHHOTO «I[OHOJ'IHCHI/ISI K TCXHHYCCKOMY IPOCKTY Ha
CTPOUTCIIBLCTBO U 3KCILTYAaTAllUIO IMTOA3CMHBIX COOPY)KCHHﬁ, HC CBA3aHHBIX C ,Z[06LI‘{CI>'I IMOJIC3HBIX
HCKOIIACMbIX, B MLOCIAX PpPasMCUICHUA 6yp0BBIX OTXOJ0OB W TIIOIIYTHBIX BOJ Ha HYHCKOM
He(l)TeFaSOKOHJIGHCaTHOM MCCTOPOXKIACHUNY ABJIACTCA HCO6XO}II/IMOCTB YTOYHCHHUA KJ1acCa

OIIaCHOCTH OTXOA0B 6ypeHI/151, pa3sMCIIaCMbIX YCPE3 MOTJIOIIAIOIMINC CKBAXUHBI, HaA .HYHCKOM
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He(TEra3oKOHJEHCATHOM MECTOPOKIEHUU, C Y4ETOM TepeyHs M COCTaBa 3aKauMBaEeMBbIX

q)HIOHI[OB, a TaK)XKC KOMINJICKCA I'€COJTOTHYCCKHUX U TCXHUKO-TCXHOJOIMYCCKUX yCJIOBPIfI.

Bce YTBEPKACHHBIC PAHCC OKCILUIyaTalUOHHBIC IIapaMCTpPbl CHCTEMbl HArHC€TaHHUA

NPUHUMAIOTCS 0€3 U3MEHEHUIA.
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1. OBIIUE CBEJEHUS O PAMOHE U YYACTKE HEJP, TPEJHA3HAYEHHOM
JJISA PASMEIIEHUSA BYPOBBIX OTXO10OB U ITOITYTHBIX BO/I

1.1. O6uue cBeeHNs O paiioHe U y4acTKe Heap

JlyHckoe HedTera3oKoHIACHCATHOE MECTOPOXKIEHHUE OTKPHITO B 1984 T., pacmonoxeHo B
npezenax akBaropuu OXOTCKOTo MOPS Ha CEBEPO-BOCTOUHOM mienbde 0. CaxainH Ha pacCTOSTHUH
12-15 xm ot Geperosoit muuuu (Puc. 1.1). MecTopoxaeHHe MNPUYPOYEHO K OJHOMMEHHOMN
CTPYKType, oclnoXHEHHOH cepueit copocoB HO3-CB npoctupanus, pa3aensronmx e€ Ha MecTh
TEKTOHHUYECKHUX OJIOKOB. 3aJIe)KH YTIIEBOJAOPOIOB OTHOCSTCS K MECYAHBIM ILIACTAM-KOJUIEKTOpaM

(rutactel ¢ [ mo XVII) maruHCKOTro ropu30HTa CpeTHETO-HIKHETO MUOIIEHOBOTO BO3pacTa.

I'eorpaduueckue koopauHathl JIyHckoro smieHsuonHoro ydactka (WGS-84)

CIICYIONIHE:
51°33'c. m. 143° 34' B. 1.
51°33'c. . 143°42' B. 1.
51°20'c. m. 143° 44' B. 1.
51°20'c. m. 143° 36' B. 1.

I'oprooTtBomHEbIi akT Ne65-7700-00874 k munensun LLIOM 13802 33 ot 24.10.2006 1.,
Beiman  17.06.2021 r. CaxanmunckuM YmpasiaeHuem Pocrtexnamzopa. Cpox jaelcTBus

TOPHOOTBOJIHOTO akTa — A0 19.05.2026 .

I'opusiit otBoA K JuneH3uu LLHIOM 13802 33 ot 24.10.2006 r. pacnoniokeH B OXOTCKOM
MOPE€ Y CEBEPO-BOCTOUHOTO MOOepexbsi ocTpoBa CaxanuH. ['paHUIBI JAHHOTO TOPHOTO OTBOJAA
cOoO0TBeTCTBYIOT Ipanuiiam auieH3uu [1IOM 10408 HP na npaBo mosib30BaHUsI HEAPAMHU B LEISAX
pa3paboTku (pa3Benku W AOOBIYM) YIIEBOAOPOAOB B Tmpenenax JIYHCKOTO IHIEH3MOHHOTO

y4acTka, BeitanHou 20 mast 1996 r npaBurensctBom PO.
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B ropuseiii otBog k murensuu [1IOM 13802 3D BrumrodeHbsl gBa Omoka «A» u «By,
OrpaHHuYEHHBIE MpejeaMu TekToHndecknx 01okoB IV u V. [lepecedenuii ¢ yuacTkamu, FTOpHBIMU

" 3€MCJIIBHBIMU OTBOAAMHU APYT'UX COOCTBEHHHKOB B JaHHOM pa1710He HET.

MecTtononoxeHne u YCTAHOBJICHHBIC ITPOCTPAHCTBCHHBIC TI'PAHHIBI TI'OPHOro OTBOJA

npuBeneHbl Ha Puc. 1.2,



2 g0

.

e 10 AKTY, YAOCTOBCPAIOIEMY YTOMHCHHE TPAINILL TOPHOTO OTBOAS,

. or «IE» urOHS 2020 T Ne 65770000874
& «Caxaumu Duepaxu

: Mnathopua

a

Kommann Jrax»

D PeABAPUTENEHER (PaNNLE TOPHOMD 0TBOA
17| Oxpanwan soua TpyBonposonos 200 M H
{1 oy e emeoram vpers

1= N reanonmecn paspesos

£ B b
i RN
= &
ye ?‘)
SEE S A
LR
\{
- KOOPAMHAT KOOPZMHAT
y2n108bIx MoYeK 20pHO20 omeoda Grioka A yanoesix moyek 20pHo20 omeoda 6noka B
- (npsmoyzonbHas cucmema Koop m) (npsimoyzonbHas Koopduxam)
7 550K «A» Bnok «B»
= Hotepe x ¥ ap | zn ||| Moewe x v | oz
9 1a 5698993.03 | 24680315.54 1200 1c 5699686.38 |  24680223.72 2100 |
! 2a 5692412.62 | 24681185.26 1200 2 5692628.07 |  24681156.76 -2100
e 3a 569998315 |  24669506.22 -1200 3c 5700821.57 | 24689393.97 -2100
) 4a 5706671.12 |  24688611.54 1200 4 5707987.34 |  24688435.64 -2100
b 5699143.80 | 2468029563 | -1400 1d 5700212.93 |  24680154.47 | -3000
3 2 5692553.03 | 24681166.69 | -1400 2d 5693159.03 |  24681086.54 | -3000
= 3b 5700153.69 | 24689483.38 | -1400 3d 5701144.86  24689350.70 | -3000
A Ve 4b 570680551 |  24686593.57 | -1400 4d 5708324.47 | 24688390.60 | -3000
o« A 2 6173.0a 6630.0 r'a
1 0. Caxenuu O Sakhalin Energy Iavestment Coukzpany Lth
-W TOMOrPA®UYECKUN NINAH NYHCKOIO DR TR R
HE®TEFA30KOHOEHCATHOIO MECTOPOXOEHUA
- e Mpoexuns: Mayca-Kpiorepa (3ona 24N) 0 —_ 2 3 4 5
 Cdpepona: MCK-2011 ,.“ ool R o508 MopHTRa TE — A!m ~ KoctaHeuEnewa | Moamucs | 25032021 L.}
:‘ o oo Macwrahbiii koadbdmumenT: 1.0 Mposepun  KoHioxos AHTOH TMoanues 25.03.2021 Yen. macwra6: 1:50,000 @ paamep Gymarn At
mmm BocrouHoe cueerme: 500,000 m
: i Ceaeproe cweuerue: 0m Yibopmin blame Moanues 25.03.2021 Vims paiina  GS-12526

Puc. 1.2. [Inan ropuoro otBona (macmtab 1 : 50 000)
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Baok «A» pacnioniokeH B HHTepBajie a0CcoMOTHRIX r1youH 1200 — 1400 M; mpuypoueH K
OTJIOKEHUSAM OKOOBIKAHCKOTO TOPH30HTA, PACHOJOXKEH HaJ MNPOAYKTUBHBIMU IUIACTaMHU
Jlynckoro mecropoxiaeHus. B coorBerctBum ¢ «JlononenenueM k TeXHHYECKMMY NIPOEKTY Ha
CTPOUTENILCTBO U AKCIUTYaTaIMIO MTOI3EMHBIX COOPYKEHUMN, HE CBA3AHHBIX C 10OBIYEH MOTE3HBIX
HCKOIMAEMBbIX, B ILEJISIX pa3MEUICHUs MPOMBIIIEHHBIX OTXOJ0B B Impezaenax JlyHckoro
JMIIEH3UOHHOTO Y4YacTKa», OJOK «A» SBISETCA «PE3EPBHOI» 30HOW KPaTKOBPEMEHHOIO
pasMeleHHs TOJIBKO OTX00B OypeHus. JlaHHbIH OJIOK HE KCILTyaTUPOBAJICS, B OTYETE OTACIHHO
HE pacCcMaTpUBAETCsl.

Baok «B» pacrionoxken B uHTepBajie abcomoTHbIX rryouH 2100 — 3000 M; nmpuypodeH K
OTJIOKEHUSM JIarMHCKOro ropu3oHTta (miactsl ¢ IX mo XX) n HaXoauTCs HUXKE MPOTYKTUBHBIX
mactoB [ - XII JIyHCKOro MecTopoKaeHus, 4TO MO3BOJIAECT HUCIIOIb30BaTh HHTEPBAJIBI IIACTOB
IX-XX st pazmeniennst OypoBbIX OTXO0OB M IMOMYTHBIX BOJ.

B cootrBerctBun ¢ «JlononHenueM Kk TexHHMYECKMMY IPOEKTOMY Ha CTPOUTEIBCTBO U
OKCIUTYaTaIUI0 TIOA3EMHBIX COOPY)KEHUH, HE CBSA3aHHBIX C MOOBIYEH IMOJIE3HBIX MCKOMAEMBIX, B
LEIAX Pa3sMELICHUS IPOMBILIEHHBIX OTXOJO0B B IIpesenax JIyHCKOro JIMIEH3MOHHOTO Yy4acTKay,
0510k «B» sBNIsIeTCS OCHOBHOM 30HOM pa3MelleHusl 0TX0A0B OypeHusl U MOMYTHHIX BOJ. JlaHHbII

010K HCIIOJIB3YCTCA AJISI ITPOMBIIIJICHHOT'O Pa3MCIICHUA 6yp0BBIX OTXOH4O0B U MMOIIYTHBIX BOX.

1.2. IlpupoaHo-KINMATHYECKHE YCJIOBUSI PaiioHA PacmoJioKeHUsl Y4acTKA HeaAp

ITo 3akmrouenuto MHcTUTYyTa MOpCKO reosorun W reousuku JlaibHEBOCTOYHOIO
otnenenus Poccuiickoit Axkanemun vHayk (MMI'ul” JIBO PAH), paiion pacnonoxenus JlyHckoro

MECTOPOKICHHS XapaKTePU3yeTCs MOHMKEHHON (POHOBOH (€CTECTBEHHOMN) CeiCMUYHOCTBIO [16].

CornacHo CHulI II-7-81 (1996 r., 2000 r.), JIyHCKO€ MECTOPOKJIEHHE, OTHOCUTCS K 30HE
¢ ucxonHoi cericMuyHocThio IMSK = 8 OamnoB nis nepuona nosropenust T = 500 et u IMSK =

9 GamtoB s cpennero nepuoxaa mosropenus T = 1000 ner.

Hcxons 3 pe3yabTaToB BEPOSITHOCTHOIO aHAJIN3a CEMCMUUYECKOM OMACHOCTH, IUIOIAJKN
pacnionoxenust tarpopmel «JIYVH-A» mna cpenmnero mepuoma mosTtopenus T = 1000 mer
O’KH/TaeMble MMKOBBIE TOPU30HTAIBHBIE YCKOpeHus Ha miomiaake «JIYH-A» cocrassar okoino 0,29
g (uto cootBercTBYeT IMSK =~ 8,5 6anna), a BeprukaibHbie — okoio 0,22 g. Hanbonee onacHeiMu
JUIS TIIOUIAJIKU SBIISIIOTCS 3eMIIeTpsiceHus: ¢ MarHutygamu M = 6,0 — 6,25, koTopsle MOTyT
BO3HMKAaTh Ha paccTosHMM R = 16-17 kM OT muomanku, B 30HE pPAa3pbIBHBIX HApYIICHHM,

BBISIBIICHHBIX Ha OJMKaKIei OCTPOBHOM CyIIIe.
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ITo mamnbM ceiicmonoroB UMI'ul’, cOpocsl JIyHCKOH CTPYKTypbl HE OTHOCATCS K
KaTeropuy aKTUBHBIX pa3JIOMOB, CEHCMOIEHHBIC IIOABMXKKH II0 KOTOPBIM  BBI3BIBAOT
KaTacTpoduueckue 3emnerpsicenus. B neiaom, ypoBeHb celiCMHUUECKOM OMACHOCTU Ha IJIOIIAKE

«JIYH-A» HeckoabKo HUXKe, ueM ykazaHo B aerictByrommx CHull I1-7-81.

Mopckoe nHO B pailoHe JIYHCKOro MECTOPOXKIEHHUS CIIOKEHO aJEBPUTO-TIECUAHBIMU
0CaJIKaMH BEPXHEHYTOBCKOI'O IOJIFOPU30HTA, & TAKXKE PHIXJIBIMU Y€TBEPTHUUHBIMH OTJIOKEHUSIMHU.
Kopennble mopojsl oOHa)xaroTCsl Ha JHE MOPS B CeBepo-3amaHoi yactu miomaau. B pensede
OHH 00pa3yIT aKKyMYJISIIIHOHHO-IPO3HOHHYIO PaBHHUHY, MOJOTO CITyCKAIONIYIOCS B BOCTOYHOM
HaIlrpaBJICHHUHU. PaBuuna npope3ana HCECKOJIbKHUMU HOFp€6eHHBIMI/I PCYHBIMH  JOJIMHAMU,
BBITIOJTHEHHBIMU YETBEPTUYHBIMU OTJIOKEHUSIMH. [ yOnHa ux Bpesa koznebinercs ot 10 go 30 m.
YeTBepTHUYHBIE OTIOKEHHUS MOLTHOCTHIO /10 30 M MOKPBIBAIOT JHO MOPS B FOTO-BOCTOYHOHN YacTH

IJIomaau.

Kimumar nma CaxanmHe OTIMYaeTcs SIPKO BBIPAKEHHON CE30HHOCTHIO. B 3uMHee Bpems
npeo0agaroT CEBEPHBIC IITOPMOBBIE BETPHI CO CKOpPOCTBhIO 3-9 M/c, JIeToM HaOJIOAAr0TCS
MYCCOHHBIC BETPBI I0KHOTO M FOT0-BOCTOYHOTO HANPABICHUH CO CKOPOCTHIO 2-5 M/C. 3UMHHUUI
ce30H anmutcs 220-240 nHelt — c okTs10ps no ampenb. CpeaHeronoBasi TemiepaTypa BO3ayxa
otpunarenbHas oT 5 °C go 0 °C. Hanbosee X010 IHBIMU MECSALIAMH SBIISIIOTCS STHBaph U (eBpalib,
Temreparypa MokeT moHmkatecs A0 42 °C. Haubomee BbICOKas TeMIieparypa BO3IyXa

Ha0JII0/IaeTCsl B UIOHE U aBIyCTe, B OTAENbHbIE JHU (PUKCUPYETCS MOBBIIIEHUE TEMIIEPATyphl 10

27 °C, pexe no 35 °C.

HaGmronarorest TaityHbl, KOTOPBIE CONMPOBOXKIAIOTCS yparaHHbBIMU BeTpaMu — J10 67 m/c,
CUJIbHBIMU JIMBHSIMH JIETOM M METEJISIMU (C OOMIIBHBIMU CHeronaaamu ) 3uMoi. Konebanus ypoBHs
MOPsI 3aBUCAT OT NMPUIMBHO-OTIUBHBIX SBJICHUN U COCTABISIOT 1-3 M. [Ipu mTopMoBBIX BeTpax
BbicOTa BOJNH JocturaetT 13-16 m. Bocrounsiit Oeper CaxanuHa ombIBaeTcsi BocTodHO-
CaxanuHCKUM TeYEeHUEM, KOTOPOE HAIMPABIIEHO C CEBEpa Ha 0T U, CKOPOCTh KOTOPOT'O COCTABIISET

0,7-1,0 y3mo0B.

JlenoBbIil pexuM B pallOHE MECTOPOXAEHUS CIOXHbIM. JlensHoil mokpoB Ha menbge
HaunHaeT (OpMHUPOBATHCS B JIeKabpe U coxpaHseTcs B TeueHue 6-6,5 mecsineB. K koHIly nexkabps
Jel TOKPBIBAET CEBEpO-3amaJHyr0 4dacTb OXOTCKOro mops. Bpems oT BpeMEHM IPOHUCXOIHT
OTKaJIbIBaHUE JIeHOTO Npunas. [pelidyroniuii e u nesHble Mo nepeMeniaroTcs Ha 10T BIO0Ib
6epera co ckopoctbio 0,4-6,0 km/u. BpicoTa cramyx HajJ ypoOBHEM MOps JOCTUTaeT 2-7 M,

noaBoaHass 4aCTb MOXKET COCTaBJIATH 10-20 M. IlogBoaHbIE YacTH CTaMyX IMPOIMNAaxXruBaOT B JHC
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6opo3ael rnyounon 0,5-6,0 m Ha rmyOmHax mops g0 20 m. AkBaropus menbda CaxanmuHa

OCBOGO)KI[aeTCSI OTO JibJJa B MIOHC.

1.3. DxoHOMHYECKHE yciaoBus, TPAHCIIOPT, BO)IOCHaﬁ)KeHI/Ie, 3Hepr0cnaﬁme}me

B anMuHHCTpaTHBHOM OTHOLICHHUHU YYaCTOK IIeib(a B paiioHe JIyHCKOro MeCTOpOXKICHUS
BXOMUT B cocraB CaxamuHckod oOmactu (PD) u, Ha compemensHOW Cyiie, TPaHUYUT C
Hornukckum pailoHOM. bimkailliMM HAaceNeHHbIM HYHKTOM sBisiercss nrr. Hormwkn,
pacnoJioKeHHbI npuMepHo B 50 KM K ceBepo-3amaxy oT MectopoxaeHus. Ilocenok cBsizan
Y3KOKOJICHHOH JKeJIe3HOH T0pOoroii, aBTOMOOMIIBHOM TOPOrol M aBHaTpaHcropToM ¢ T. FOxHO-

CaxanuHCK, aBTOMOOWIBHOM Toporoi ¢ 1. Oxa.

AKBaTOpUsT MECTOPOXJICHHUS CYyAOXOAHA. TpaHCHOPTHPOBKA TPy30B Ha IUIATPOpPMY
BO3MO’KHAa MOPCKHMM IIyTeM U3 opra MocKaJlbBO, pacloIOKEHHOTO Ha CEBEPE OCTPOBA B 3aIMBE
baiikan, nim u3 noptos XosuMck, Kopcakos u Iloponalick, HaX0qMXCsl B FOKHOW 4aCTH OCTPOBA,

a TAKKC BCPTOJICTAaMU U3 T'. Oxwu u nrr. Hornukwu.

Bronbs mobepexpsi MPOXOAUT MPEUMYIIIECTBEHHO TPYHTOBAs, aBTOMOOMIIbHAS Jopora Oxa
— Hornuku, a tak xe JUHHS 3JIEKTpornepenad. JHEeprocHad)eHrne oObEeKTOB 00yCTpOWCTBa U
HACENIEHHBIX MYHKTOB Ha CyIIe OCyIIecTBisiercs OT Hormmkckoil ra3oTypOMHHOMN
AIIEKTPOCTAHIIUU U OT psifia HeOONMbIINX dMeKTpocTanIuil. Obecneuenue miaropmsl «JIYH-A»
AJIIEKTPOIHEPTUE OCYIIECTBISIETCS ¢ Oepera Mo JBYM CUJIOBBIM KaOemsim. Ha mmardopme
MPeyCMATPUBAIOTCS aBapUUHBIC WCTOYHUKU DJICKTPOIHEPTHU U CHCTEMa Oecrepe0oiHOro

SJICKTPOIIUTAHUA.

bnyxalliiuMu MOpCKMMH He(TEra30BHIMH MECTOPOXKICHUSIMH SBISOTCS BeHuHckoe,
pacnioioxxenHoe Ha pacctostHuH 10 kM Ha ceBep, Kupunckoe B 10 kM Ha BocTok, FOxxHO-JIyHCKOE

B 5 KM Ha IOT.

B 2006 r. Ha JIyHCKOM MECTOPOKIEHUN YCTAaHOBJIEHA MOpCKas JoObIBaromas miathopma
«JIYH-A», oOopynoBaHHasi cTarmoHapHOW OypoBoil yctaHoBkoW. I[lmardopma «JIYH-A»
npezcTaBisieT co0oi kKee300eTOHHOE OCHOBaHHE I'PaBUTALIMOHHOTO THIIA, B OJHOI M3 omop
KoTOporo umetorcss 27 OypoBbIX OKOH. Ha OCHOBaHHE YCTaHOBJIGHO BEpXHEE CTPOCHHE
1aTGOpMBbI, BKIIOYAIOIIEE TEXHOJIOTHUYECKUM U KWJIOH MOAYIH, a Takke OypOBON KOMILIEKC.
COop noObiBaeMOM MPOAYKIMM M3 CKBAXKUH IUIaT(GOPMBI IPOU3BOJUTCS IOCPEICTBOM JIBYX

TCXHOJIOTHYCCKHX J'IHHPIfI, KaxxJass M3 KOTOPBIX COCAMHCHA C IOJABOJAHBIM MHOT O(baBHBIM
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TpyOOIIpPOBOIOM JUaMETpOM 762 MM, IO KOTOPOMY YIJICBOJOPOIHBIN MOTOK IMOCTYIAeT Ha
O0benuuennbii beperoBoii Texnonormueckuii Komrieke, pacmonoxeHHBI Ha Oepery Ha
yaaneHuu B 22 kM ot miardopmsl «JIVH-A». Ha OBTK npousBoautcs pa3iencHue ra3a, KuIKuX
YTJIEBOIOPOAOB U MOIMYTHON BOJIbI, mocTynatomumx ¢ miaatgopmel «JIYH-A». Otaenennsie ot
BoAbl U MDOI yrieBomopoabl mociie WX MOATOTOBKM CMEIIMBAIOTCS C Ta3oM M HEQThIO,
nocrynaronmx ¢ [IuabTyH-ACTOXCKOTO HE(PTEra30KOHJICHCATHOTO MECTOPOXKIACHHS st
JanbHEHIel UX TPaHCIIOPTHPOBKE IO CUCTEME Ha3eMHBIX TPyOOIrpoBoaoB (auamerpom 1219,2
MM i1 raza u 609,6 MM i1 HedTH/KOHIEHcaTa, U o0miei pmHon 6osee 850 km) vepes aBe
HACOCHO-KOMIIPECCOPHbIE CTAaHIMU 0 3aBojia IO CxKIKeHuto mnpupoaHoro raza (CIII) u
tepMmuHaina otrpy3ku HepTH (TOH), pacnonoxeHHbIX Ha fore ocTpoBa CaxaiuH B pailoHe ocenka
[Mpuroponuoe (Puc. 1.3). JIyHCKOEe MECTOPOXKIACHHUE SIBJISCTCS OCHOBHBIM MCTOYHUKOM ra3za JJist

3aBoma CIII.

Ha 3aBozge CIII" mpou3BOasATCS paOOTHI IO JTOTOJHUTEIBHOMN JIeTHAPATAIIMH U CKIKEHUIO
raza 4 €ro mnocieaymolinas oTrpy3ka B crneuuanuzupoBaHHble cyaa «I'pann AHuBa», «I'pann
Enena», «I'pann Mepes», «O0b Pusep», «®ymxu JIHX», «I'paiic bapnepus». Ilogrorosnennas
K OTrpy3ke HeTb 10 MopckoMy TpyOompoBony noxaercs ¢ TOH Ha BbIHOCHOE HpUYaIbHOE
ycrpoiicto (BITY), pacnionoxxenHoe Ha paccTostHum 4,5 KM OT Oepera, U OTTPYKaeTCs B TAHKEPHI.
Jiis mepeBo3KH HE(TH HCIIONB3YIOTCS TPHU CHEIHATM3HPOBAHHBIX HE()TEHATMBHBIX TaHKEpa:

«I'yb6epnatop @apxyTanHoB», «OctpoB CaxanuH» U «3a1uB AHUBaY.

IInatdopma ITA-B

oo

00 IImardopma ITA-A

Hedte- 1 razonporozs! (1 900 k)

OKEAH

oy

o | Ilmardopma IVH-A

THXH

06 et
Oeperoeoi

TEXHOJOTHYECK
HH KOMILIEKC

3asox CIIT
M TEpMHHAT

OTIPY3KH
HedTH

ATIOHCKOE
MOPE
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Puc. 1.3. O6mas cxema npoekra «CaxanuH-2»

Kpowme 3aBona CIII', ra3 JIyHCKOTO MECTOPOKICHUS TOCTABIIAECTCS Ha CEBEPHBIN U I0)KHBIE
y31bl otOopa u ydera raza (YOVI). Cepepubiii YOVI' mnpemnasHaueH Jjisi IMOCTaBKM Tras3a
OTpeOUTENSIM B MaTepuKoBoi yacTu Poccuu mo tpybonpoBoay, coenunstoniemy o. Caxanus,
Komcomonnck, XabapoBck u BmagmBoctok. CeBepubiii YOVYI mnonkirodeH K CHCTEME
TpyOompoBosioB mpoekta «CaxanuH-2» B myHKTe boaracmno Ha orpeske mexay OBTK u
MOPCKHUMH TUIaTGopMaMu, YCTaHOBIIEHHBIMU Ha [TuinbTyH-AcTOXCKOM MecTopokaeHun — [TA-A
u ITA-b. OcHoBHOII 00beM raza mocrtymaer ¢ miatrdopm I[IA-A u IIA-B, HO B ciydae
HEOOXOIMMOCTH JIOTIOJIHUTENIbHBIE 00BEMBI ra3a MOTYT MO/AaBaThCs U ¢ TaTGopmsl «JIYH-A»

yepe3 OBTK.

IOxubit YOV pacnonoxken B paiione 1. [lanpHee W mpencTaBisieT cOOOM CTaHIIUIO
¢unbTpanuu, yuéra u nojauu rasa o remnodnexrpoctaniuuu TOL(-1 r. FOxno-CaxanuHcka u

APYIr'uM MECTHBIM IIPOMBINIJICHHBIM U OBITOBBIM HOTpe6I/ITeJIHM rasa.
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2. KPATKASA I'EOJIOTO-TUAPOI'EOJIOT'MYECKASA XAPAKTEPUCTUKA
PAMTOHA PACIIOJIOXKEHUS YYACTKA HEJIP

2.1. CrpaTurpadgus v JUTOJIOTUA

Otnoxenust CeBepo-CaxalInHCKOTO 0calouHOro 0acceifHa, B mpeaenax cymu Jlaruacko-
Karanrnuiickoro paiioHa W mpuieraromieil menb(poBoil 30HBI, BKIOYas JIyHCKyO ILUIOIIab,
MPEACTaBICHBl MOIIHON (5-7 KM) ToIIeld KaWHO30HMCKOTO OCaJI0YHOr0 4YeXja, KOTOPBIH
MEPEeKPhIBACT TOpPHBIE TOPOJBI ME3030MCKOro Bo3pacTa. UeTBepTUUHBIH, HYTOBCKUH U
OKOOBIKAHCKUI TOPU30HTHI BCKPHITHI HA TOJHYK MOIIHOCTh CKBaKMHAMH, MPOOYPEHHBIMH Ha
JIyHCKOM MecTOpOKIIeHUU. ['OpH30HTHI B HWXKHEW dYacTu crparturpaduueckoro paspesa (or
YIUHUHCKOTO J0 BEPXHEMEJIOBOIr0) OBLIM BBIIEJICHBl HAa OCHOBE JaHHBIX, MOJNyYEHHBIX Ha
MecTopoxkaeHnr KaTaHrnum u mpuiierarommx roiomansax cymu [17], a Tak ke 1mo JaHHBIM

CEUCMUYECKUX UCCIIENOBAHUIA.

Bospact, crpaturpaduyeckoe moipaszieieHHe W MaleOyCIOBHS O0CaTKOHAKOIUICHUS
Jlynckoro MECTOPOKICHUS ONpeAeIIsINCH Ha OCHOBE MAJIMHOJIOTMYECKOTO,
MHUKPOIAJICOHTOJIOTMYECKOT0 U MAaKPOIIaJICOHTOJIOTMYECKOT0 aHalIn3a 00pa3oB OypoBOTro 1jIaMa
u kepHa. [logpoOGHas mHpOpMAIUS O MaNCOHTOJIOTMYECKUX OCOOCHHOCTSIX MECTOPOXKIIEHUS,
noJTydeHHas 1o pe3ysbratam Oypenus ckBaxkut JIYH 1-6, npencrasnena B otuere [17]. B 1992 r.
onu1a mpoOypena ckBaxkuHa JIYH-7. Komnanueit «Mukponaneo Koncanranre Uuk.» (CIIA, mT.
Kanudopnuus) npoBeaeHs 1eTaabHbIe UcciaenoBanus §7 o0pa3iioB OypoBOro mniamMma, 0oTOOpaHHBIX
B uHTepBasie riayoun 130-2250 M, Ha coneprkanne pakoBuH (popamMuHudep, MaTHHOKOMITIIEKCOB,
TUATOMOBBIX OTJOXKEHUH M U3BECTKOBOTO HAHOIIAHKTOHA. Takke OBLI  MpOBeNeH
MNATMHOJIOTHYECKUA W MHUKPOMAICOHTONOTHUECKU aHanu3 28 o00pa3ioB OypoBOro Iiama,

TPYHTOB U KEPHA, JOMOJIHUTEIBHO ITOJYYEHHBIX U3 CKBaXXUHBI No7.

VYcraHOBIEHHbIE B pe3yJbTaTe€  NPOBEICHHBIX  MCCIEJOBAaHUN  MAJEOyCIOBHS
OCAQ/IKOHAKOIUICHUSI W cTpaTturpaduueckas pa3OMBKa, XOPOIIO COTJACYIOTCS C JaHHBIMH,

npeCcTaBIeHHbIMU B oTdeTe [17].

B crparurpaduueckoM paspe3e MECTOPOKIACHHS BBIJACISIIOTCS CIETYIOIIHE TOPHU30HTHI
(cBepXy BHHU3):

YETBEPTUYHBIC OTIIOKEHUS (MOIIHOCTE — /10 30 M);

HYTOBCKHUI TOPU30HT (BEPXHUN MUOIIEH-TUIMOLIEH, MOIIHOCTh 1420 m);

OKOOBIKaHCKUI TOPU3OHT (CpEeTHUI MUOLIEH, MOIIIHOCTH 660 M);

JArMHCKHUIA TOPU30HT (CpeIHUN-HIKHUN MHUOLIeH, MOITHOCTE oT 1300 M 10 1900 m);
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YHHUHCKUH TOPU3OHT (HIDKHHM MHOIIEH, MOIITHOCTh 600 M);
JAEXYPUUHCKHUI TOPU30HT (0JIUTo1eH, MOIIHOCT 400 m);
Ma4yMrapcKuil TOpU30HT (OJIUTOLEH, MOIIHOCTH 110 400 m);

BCPXHEMECIIOBBIC OTJIOXKCHUS.

CBoanblii cTpaturpaduueckuii papes JIlyHCKOro MecTopokIeHHs IpeacTaBieH Ha Puc.
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2.2. CTPYKTYPHO-TEKTOHHYECKOE T0JI0KEeHH e

2.2.1. CTpykTypHOE N0JI0KeHue

JIyHCKas cTpyKTypa, K KOTOPOH MPUYPOYEHO HE(TEra30KOHIEHCATHOE MECTOPOKICHHUE,
pacniosiokeHa B HBIMCKOM aHTUKIMHAJIBHOW 30HE. BCKpBITBI Ha MECTOPOXICHUU paspes
IIPEJICTaBJIEH OTIOKEHUSIMHU HYTOBCKOT'0, OKOOBIKANCKOT0 U IarHHCKOTO FTOPU30HTOB, C COCTAaBOM
OMM3KUM JUId aHAJIONOB Ha CyIIe JarMHCKO-KaTaHrimickoro paiioHa Ceepo-CaxaluHCKOrO

OacceitHa ¥ puJIeraroniei menb(oBoii 30HbI.

Hcnonb3yemas B 3T0M oTdeTe crpaTurpaduieckas HOMEHKIATypa Obljia 3aMCTBOBAaHA U3
otueTa «I'eooruyeckoe CTpoeHUE U MOACUYET 3a1acoB He(TH, Ta3a U KOHACHCATa MECTOPOKICHUS
Jlynckoe-mope,  Caxamunckoit  obmactu, PCOCP» [17], mnoarotonenHoro IIO
«Caxamuamopuedrerazy (CMHI) B 1990 r. OTtnokeHHUs HEBCKPBITOM HHXHEH 4YacTH
KaiHO30MCKOr0 M BEpPXHEW YacTH MEJIOBOIO pPa3pe30B OXapaKTEpHU30BaHbI 10 MaTepuazam
napaMeTpruecKkoro OypeHus Ha MecTopoxaeHuu KaraHrium ¢ mpuBiIeYEHHEM MaTepHalIOB IO

CMCIKHBIM IUIOIIAAAM CYIIH.

HpOILy'I(TI/IBHBIMI/I Ha MCECTOPOXKACHUU ABJIAKOTCA ICCYAHO-AJICBPOJIUTO-TIIMHUCTBIC

OTJIOKCHUSA JArMHCKOI'O rOPpHU30HTA.

JIyHCKasi CTpyKTypa IO KpOBJi€ JaruHCKOTO0 TOPU30HTA IMPEJCTaBISET OO0 KPYIHYIO,
ACMMMETPUYHYIO, TIEPECCUCHHYIO pa3pblBaMH aHTUKIHHAIb, pa30uTyio Ha 6 Om0koB (Puc.2.2).
Pa3mepsr MecTopokIeHUs 110 KPOBJIE TarHHCKOTO TuiacTa coctapisieT 25 kM Ha 8 kM (Puc. 2.2 u

Puc.2.3).

brnox I pacnonoxkeH B mpenensax CEBEpHOM NEPUKIMHAIM CKIAAKU. ['a30HOCHOCTH
ompeneneHa B 15 muacrax, koTopsle 0o0pa3zytoT 12 He3aBUCHMMBIX 3anexeld. Hamuume BocbMu
3aneked ObLIO TMOATBEPXKACHO UX HCHbITaHMEM. AOCOIIOTHas TiayOMHAa NPOAYKTHBHOIO
ra3oHAcChIIEHHOTO WHTepBajga B 3ToM Osoke nocturaer 3007 m. Ilo kpoBie garuHCKOro
TOPU30HTa OJIOK OTZENEH OT OCHOBHOM YacTH MECTOPOXIEHUS CHUHKIMHAIbIO C HEOOJBIION
aMIUIUTYA0H W KPYIHBIM HapylIEHUEM CEBEPO-3allaHOrO NaJCHUs (CEBEPHOE TEKTOHUYECKOE

orpannueHue 6moka II).

B mnpemnax O6mokoB II-VI Beimenensr 2 3amexxu. B mmactax [-IV (O0bekT Nel)

coJlepKaTcsAra3zoBas mamnka ¢ HeTIHOW oTopoukoil. (BeicoToi 0 — 29 M), a B tuacrtax V-XII
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JlaHHBIE KapOTaXka ¥ 3aMEPOB IJIACTOBOTO JIABIICHUS MMOKA3ald, YTO B MpeeniaX HeTSHOMI
otopoukH, B Osokax II (Bocrounoe kpsuio), Il (3amamnoe kpwuio), IV (3amagHoe kpbuio), V
(BOCTOYHOE KPBLIO) YPOBHU BOJIO-HE()TSHBIX KOHTAKTOB HAXOJISATCS HA pa3HbIX IIyOnHax. JJaHHOE
00CTOSITENTLCTBO CBUJETEILCTBYET O TOM, YTO He(TsHAas OTOpodka JIYHCKOTO MECTOPOKIEHUS
MPEJCTaBISIET COOOW TPYIIy THAPOJUHAMUYECCKH HECBSI3aHHBIX 3QJICKEH, NMPUYPOUCHHBIX K
KPBUIBSIM CTPYKTYPBI, Pa3/ICICHHBIX BHICOKOAMILTUTYTHBIMH TEKOHHUYECKUMMH HAPYIICHUSIMH Ha

OJIOKH.

[Ipu 3TOM, HEOOXOAMMO OTMETHUTbH, YTO TA30KOHJICHCATHAs 3aJieXb, MPUYPOUEHHAs K
mactam ¢ [ mo XII (O6bexTsr Nel u No2) mpencrapiisier coO00i eUHBIN pe3epByap, UMeeT ¢IUHBIN
ra3o-BOASHOM KOHTAaKT Ha YpoBHE a.0. -2109 M M mnoacTwIaeTcs €IUHBIM BOJOHOCHBIM

TOPHU30HTOM.

YrBepxaceHusie, o cocrosHuto Ha 01.01.2021 r., HavanbHBIC T'€OJOTHYECKUE 3aIlachl
CBOOOJHOTO Ta3a M Tra3a ra3oBbIX HIanoK JIYHCKOrO MECTOPOXICHHS [0 CyMME KaTeropui
A+B1+B> cocramsiror 507986 muta.M®, HauanbHbIe H3BiIekaembie — 401216 mur.m°. HauanbHbie
TeoJIOTHYECKHE 3amachkl KOHAEHcaTa mo kKareropusim A+Bi+B: cocraBmstor 58718 tric.T,

HavyaJbHbIE U3BJIeKaeMble - 34255 TrIC.T.

YTBep)KI[GHHBIG Ha4daJIbHBIC TI'COJIOTMYCCKUEC 3aIlacChbl HC(l)TI/I .HYHCKOFO MCECTOPOKACHUA

cocTaBIstoT 1o KareropusiMm A+B1+Bz coctarmsiror 33269 Thic.T, m3Bnekaembie 387 ThIC.T [34].

OcHOBHOI MHTEPBaJI pa3MeIIeHUs OyPOBBIX OTXO/I0B U MOIMYTHBIX BOJ] PACIIONIOXKEH HUKE
MPOIYKTUBHBIX TJIACTOB JIYHCKOTO MECTOPOKIEHHUS B BOJOHACHIMIEHHBIX Tutactax B XIII-XX

JATHHCKOTO0 ropu3oHTa (a.0. -2100 — (-3000) M) TekToHUYeCcKHX 610K0B IV 1 V.

Pe3epBHbIl MHTEpBasl A 3aKaYKU TOJBKO OYpOBBIX OTXOJOB PACIIOJNIOXKEH BBIIIE
IPOAYKTUBHBIX IJIACTOB JIYHCKOTr0 MECTOPOXKJIEHUSI B OTJIOKEHUAX OKOOBIKAICKOro ropu30HTa

(a.0.-1200 — (-1400) m) TexkTOHUYecKUX O10KOB [V — V.

2.2.2. TeKTOHHKA

JlyHCcKash aHTUKIMHAIL  SBIAETCA 4acThl0  HBIMCKOW  aHTUKIMHAIBHOW  30HBI,
npocTtuparoieics Ha 165 kM B anuHy, 31 KM B IIUPHUHY U BKIIOYAIONIYIO B CEOSI TISATh CKIIAOK:

Benunckyro, Habunbckyto, JIynckyto, FOxno-Jlynckyto u Kupunckyto.
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JIlyHCcKast CTpyKTypa HapylieHa pPsIoM COpOCOB, MPOCTUPAIOIIUXCS C FOTO-3amaja Ha
CEBEpPO-BOCTOK U HMMEIOIINX, B OCHOBHOM, CEBEpO-3allaJHOe MaJeHHe. DTU COPOCHI pa3aelsioT

JIyHCKYIO CTPYKTYpY Ha IIeCTh OCHOBHBIX 0J10KOB (Puc. 2.2).

I'myGuHa KpOBIM JaruHCKOTO TOPU30HTA B IEHTPAJIbHON YacTU CTPYKTYpPhI BapbUPYET

npubm3uTenbHo oT 1700 M (ckBakuna JIYH-5, 610k V) 1o 2050 m (ckBakuna JIVH-3, 670k I).

baok 1 nHaxomuTcs Ha ceBepHOW NEPUKIMHAIM CKIAJKU, M TPEACTaBISET COOOM
OTZEIIbHY0, TEKTOHMYECKU HApYIICHHYIO, 3aMKHYTYIO CTPYKTYpYy C HIAJACHUEM II0 YEThIpEM
HaIlpaBJICHUSIM, KOTOpas COJEPKUT MHOIOYHCIICHHBIE 3aJIE)KM Tra3a ¢ HE3aBUCUMBIMU

Ia30BOJSAHBIMU KOHTAaKTaMMH.

B nmannom 6noke HedTh He oOHapykeHa. [Io KpoBiIe JarmHCKOTO TOPH30HTA 3TOT OJIOK
U30JIMPOBAaH OT OCHOBHOM YacTH MECTOPOXKICHHS HEOOJNBIIONW CHHKIMHAIBID M KPYIHBIM
cOpocoM, UMEIIUM ceBepo-3ananaHoe najgenue. C ceBepa 3TOT OJIOK OrpaHUYEH HOPMAaJIbHBIM
cOpoCOM ceBepo-3araHoOro najeHus ¢ yriom okoiio 60 °. 3oHa, Haxozsmascs Mexay onokamu |
u I, npencrasnsier coOOM CIIOXHYIO CTPYKTYpY, HApyIIEHHYI LEJIbIM PAJOM HOPMAaJIbHBIX

cOpOCOB.

Baox II - camplil KpynHBIA U3 1IECTH, UMEET NPUOINUZUTEIBHO MIUPUHY 5-7 KM (C Oro-
3amajia Ha CeBEpO-BOCTOK) U 6,5 KM B JUIMHY (C ceBepa Ha 1or). biiok orpaHnyeH Ha ceBepe U 1ore
HOPMaJIbHBIMUA CcOpOcaMH, MaJalolIMMU TI0 HalpaBJICHUIO K ceBepo-3amagy. O0a cOpoca
XapaKTepU3yITCsl KOMIIOHEHTaMM JIUaroHajibHOTro cmemieHus. IloBepxHocTu 3THX cOpoOcOB
NaJAa0T Ha CEBEpO-3alaJl COOTBETCTBEHHO oA yriamu okoso 70 © u 60-65 °. CeBepHas 4acTb
0JI0Ka OCJIO’)KHEHAa TEKTOHMYECKUM HapyLIEHHEM, HE IMPOCIEKHUBAEMBbIM IO CEHCMUYECKUM
JaHHBIM 10 BCEW IUIOIIAAM, YTO, OJHAKO, HE HCKIIOYaeT BO3MOXKHOCTb HAJIUYUs

MaJIOAMIINIUTY JHOT'O IIPOJOJIKCHUA HAPYIICHHA Ha BOCTOYHOM KPBbUIC.

Baox III mpoctupaercs npubnusurensHo Ha 0,9 KM ¢ ceBepa Ha IOT M Ha 7 KM IO
HAlpaBJIEHUIO C IOro-3alaja Ha CeBEpO-BOCTOK. BJIOK orpaHuueH Ha ceBepo-3amaje U Hro-
BOCTOKE cOpocamMu, TNajaloOUMMU [0 HANpaBlIeHHIO K ceBepo-3amany. OOa cOpoca

XApPaKTCPUIYIOTCA HEC3HAUUTCIIbHBIMU KOMIIOHCHTAMHA JUArOHAJIBHOTO CMCIICHUA.

Pazmeps! 6s10ka IV cocraBisttor npubausutensHo 2,5 x 8 kM. KOxxHas rpanuna 6iioka
olpesieNsgeTcss HaluyhueM JAByX cOpOCOB, MaJalolIMX B CeBepo-3amaJHoM HampasieHuu. Oba
cOpoca 3aTyXarT COOTBETCTBEHHO K CEBEPO-BOCTOKY WU IOT0-3amagy M XapaKTepU3yHTCS

CMCHICHUEM, YBCIIMYHUBAOIUMCS C YIAJICHUEM OT CBOAA Omnoxa.
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Pazmeps! 6J10ka V cOCTaBISAIOT MPUOIM3UTENBHO 3,2 KM € ceBepa Ha 10T 1 6,5 KM ¢ 1oro-
3amaja Ha ceBepo-BoCTOK. KOxHBIN cOpoc siBIsieTcss Hanboiee KpymHbIM HOPMaJIbHBIM cOpOCOM,

MaJarolMM B CEBEPO-3aI1aIHOM HaIllpaBJIECHUU MOJ1 YTIIOM 0KoJio 60 °.

Baok VI sBisercss caMblM IOKHBIM W TIPEACTABISIET COOOH FOKHYIO TMEPUKINHAID
JlyHckol anTHKIMHATH. Pa3smepsl 6510Ka BIOIH CEBEPHOTO U FOXKHOT'O OTPAHUYUBAIOIIUX COPOCOB
COCTaBJISIIOT COOTBETCTBEHHO OKOJIO 5,5 kM U 2,1 kM. Illupuna cBoja cocraBisier 0OKoJo 3,6 KM.

HO>xHBIN OrpaHUYUBAIOIIMK COPOC MalaeT Ha I0Tr0-BOCTOK Mo yriom 60-70 °.

Bgepx mo paszpesy JlyHckasa cTpykTypa BblnonaxuBaetcs. [lo kpoBiie HUKHEHYTOBCKOTO
MOJATOPU30HTA CTPYKTypa IMpPEACTaBIseT COOON NEpeceYeHHYI0 pa3pblBaMU aHTHKJIMHAIb

pasmepamu 18,5 x 5 kM.

Bausz mno pa3pe3y (HO BCPXHCMCIIOBBIM OTJIO)KCHI/IHM) CBOA CKIaAKKM CMCIIACTCA B
BOCTOYHYIKO H HOT'O-BOCTOYHYIO 4YaCTb .HYHCKOFO JIMUCH3UOHHOI'O0 YyYacCTKa. Bnons BocTOuHOM
JaCTHU MCCTOPOKACHUS, B HAIIPABJIICHUN C CCBCpPA HA KOI' IPOCTHUPACTCA CTPYKTYPHOC ITOAHATHUC.

[Tpubnu3uTenbHas riryouHa 3Toro ropuzoHTa oneHusaercs B 4000 m.

2.3. T'uaporeoJioruyeckasi XapakTepUCTHKA PaiioHa U y4yacTKa Heap (10 30HbI

AKTHBHOI'0 BOJ000OMeEHA)

JIyHCKO€ MECTOPOXJE€HHE B THJIPOreOJOTHYECKOM OTHOUIEHMM MPHYPOYEHO K IOro-
BOCTOYHOU nepudepuitHoi 30He BIUSHUS HHPUIBTPALIMOHHONW BOIOHANIOPHOM cuctembl CeBepo-
CaXaJIMHCKOT0 CyOMapHHHOI'0 apTe3uaHCcKoro Oacceiina. JIyHckas aHTUKIIMHAIbHAs CTPYKTYpa Ha
3anaze npuMblkaeT K JIyHCKO-HAOMJIbCKOW CHUHKJIMHAIM, KOTOpas SBISETCS MNPUOPEKHBIM
OacceliHoM BTOporo mopsiaka. Ha BocToke y3kas CHHKIMHAJIb MEPUAMAHATIBHOTO MPOCTHPAHUS

paznensier Jlynckyro u KupMHCKYIO CTPYKTYPBHI.

B pa3pese ocagouHoro uexsa JIyHCKOro MECTOPOXKACHUS BBIACISIOTCS IAThH
TUAPOTEOJIOTUYECKUX KOMIUIEKCOB. KOMIIIEKCHl OTJIMYAKOTCS CTPOEHUEM  PE3EpBYapoOB,
(GUIBTPAIIMOHHBIMA CBOWCTBAMH W THAPOJAMHAMHYECKUMHU ycioBusmu [17]. JIBa BepxHHX
TUAPOTrEOJIOTHYECKUX KOMIIJIEKCA CJIOKEHBI IPEUMYLIECTBEHHO II€CUYaHBIMU OTIIOKECHUAMU
rojIoleHa U IUIMOLEHA. TpeTHi KOMIUIEKC IIPEICTaBIE€H IJIMHUCTBIMU  OTJIOXKCHUSMU
OKOOBIKaliCKOTO TOPU30HTA U CIIOXKEH OTIOXKEHHSIMH BEPXHEr0 U CPEJHEro MHoleHa. [ JTHHbI
OKOOBIKAaliCKOrO TOpPU30HTA SIBISIOTCS OCHOBHOW PpErMoOHajIbHOW TMOKPBIIKON. YeTBepTsliit

KOMIUJICKC MMPCACTABJICH OTJIOKCHUAMU CPECAHC- U BEPXHC- JAIMHCKOI'O IMOATOPU30HTOB, KOTOPLIC
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coJIepKaT OCHOBHbIE TPOYKTUBHBIE MIIACThL. Pa3pes mpencraBieH nepecianBaHeM IECUaHUKOB,
MEeCYaHUCTHIX AJIEBPOJUTOB, AJIEBPOIUTOB U IMIHH. [IATHI KOMILJIEKC COCTABISIOT TEPPUTCHHbBIC

OTJIOXKCHUA HUKHCIArMHCKOI'O IMTOATOPU30HTA U OTJIOXKCHUH yﬁHHHCKOFO TOpHU30HTA.

OCHOBHOI1 MHTEpBaJl 3aKa4KH IPOMBIILICHHBIX 0TX010B Oypenus (miactel XIII — XX)
OTHOCATCS K IIATOMY BOJOHOCHOMY KOMIUIEKCY. JlaHHBIH KOMIUIEKC IIPEICTaBIIEH

NnepeciianBaHUuEM IECYUAHUKOB, IIECYAHBIX AJICBPOJIMTOB, AJICBPOJIMTOB U I'JIMH.

CocrosiHue U3y4eHHOCTH U MPUBEICHHAS T'€0JIOT0-THIPOTe0JIOrHYecKas XapakTeprucTuKa
JIYyHCKOTO MECTOpPOXKJEHHUSI CBUACTEILCTBYET O CICAYIOIUX OIaronpusTHeIX (akTopax
WCIIONIb30BaHus paspe3a JIyHCKOW ruiomaam Ui IeNied pasMmemieHus: OypOBBIX OTXOJIOB U

IIOITyTHOM BOJBI.

Hpex(z[e BCCro, 3To TeppnreHHHﬁ XapaKTep 0CaA0YHOIro paspeia, TO €CTb YCPCAOBAHUC
MNECYaHbIX MPOHHULACMbIX, W TJIMHUCTBIX BOJOYIOPHBIX IIJIACTOB, HAa4YWHAA C KPOBJIN
HUKHCHYTOBCKOI'O IMOATOPHU30HTA. I[aHHaH XapPaKTCPUCTHKA CBUACTCIBLCTBYCT O KOJIOCCAJIbBHOM

BMEIAIOIIEM 00BEME.

Jlanee, mpUCYTCTBYIOIINE B HEMIPOIYKTUBHOM YacTu paszpesa BojoHOCHbIE TuiacThl (XIII-
XX) ¢ MuHepanu3oBaHHOM Bogoi, 10-20 /1, (mpu peKOMEHIyeMOM HIKHEM Tpe/iesie CONEHOCTH
10 1/m1), yAOBIETBOPSIOT TPEOOBAHUSAM M MPUTOJHBI K HCIOJIB30BAHUIO B Ka4eCTBE OOBEKTOB

PasMEIICHUA IMPOMBIIIJICHHBIX OTXOI0B.

IInactoBbIe BOJbI .HYHCKOFO MCCTOPOXKIACHUA HC OTIUYAOTCA IO CBOEMY HOHHOMY
COCTaBy OT XJIOPUAHO-HATPUCBBIX BOA CyIIHW OCTpPOBA. O)lHaKO, MHHCpAJI3alus MIaCTOBBIX BOJ

B nipenenax JIyHCKO#M CTpYKTYpbl HECKOJIBKO BBIIIIE.

OMHOPOTHOCTh XMMHUYECKOTO COCTaBa YKa3bIBaeT Ha OOMIMH T€HETHYECKUH THI BCEX
miactoBeIX BoA JlyHckoro mectopoxkaenus. 1o knaccupukanuu B.A. CynnHa Bce miacToBble
BOJIBI OTHOCATCS K THJIPOKapOOHATHO-HATPUEBOMY THILy, KOTOPBII XapakTepeH i
UHOUIBTPAMOHHOW T'HIpOANHAMHUYEcKO cucteMbl, CeBepo-CaxalMHCKOI0 apTe3UaHCKOTOo

Oaccelina.

[TonzemHbBIE BOABI JAaTMHCKOT'O TOPU30HTA HACHIIIICHBI JJIETKUMH YTJIEBOAOPOIHBIMU Tra3aMu
(B OCHOBHOM, METaHOM), COJICPKAIIUMHU HEOOJIBIIIOE KOJIMUECTBO JBYOKHCH yrieposa (10 1,5 %)

u azora (10 3,4 %). [ToapoOHbIi aHaIHU3 BOAOPACTBOPSHHBIX T'a30B MpUBeaeH B oTuete [17].

FCOTepMI/I‘{CCKI/Iﬁ PCKUM  KOMIUICKCA OHOpeAcisiCd 1O  3aMepaM FHY6I/IHHLIMI/I
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TEPMOMETPAMH, BBHITIOJHEHHBIMU B ckBakmHax JIYH-1-8, a Taxke mo JaHHBIM 3JIEKTPOHHBIX
CKBaXMHHBIX TEPMOMETPOB, TOCTOSIHHO JICHCTBYIOIIUX B JOOBIBalOINX cCkBaxnHax JIA-517, JIA-
503 u JIA-501. BenwunmHa TeOTEPMUYECKOrO TpAJAMEHTa, B OOIIEM, COTJacyercss C

TUAPOJUHAMUYECKUMH YCIOBUSAMHU peruoHa u coctasisieT 3,8 °C/100 m.

Hanuume B 3TOii uwactu pazpesa koswiektopoB II-lll kmaccoB (nmo A.A.Xanuny) c
npornnaemoctsio 0,1-1,0 MkM? 1 3-x MommHbIX (20 M M Gonee) HENpPEepHIBHBIX TIMHHCTBIX
paszaeinoB, pacnojoxkeHHbIX Mexay miactamu [X u X, XIV u XV, XVI u XVLI npengarctByot

JOCTHIXCHHIO 6yp0BBIMI/I OoTX0JaMHu U 3aKavyaHHOM HOHYTHOﬁ BOAbI HOBCPXHOCTU AHA MOPA.

DHepreTudyeckuii moreHuuasn BoaoHanmopHbix cuctem III, IV u B HWKHETArMHCKOM
MOArOpU30HTE V BOJOHOCHBIX KOMILJIEKCOB ONPENEIseT paclpocTpaHeHue B Heapax JIyHckoi
IO HOPMAIBHOTO THPOCTATHYECKOTO JIaBIICHUS MPU HE3HAYUTEIIHHOM TpeBbItieHnH (5-10

M) TIb€30IOBEPXHOCTU HAJl yPOBHEM MODSI.

[IpakTrueckn HeOrpaHUUYEHHBIE pa3Mepbl noriomaromux miactoB (XII-XX) garunckoro
ropu3zoHTa o0ecrnedar OBICTpOe pacupeseicHue (MageHUe) IOBBIIICHHOTO aBJICHUS TIPU

HAaru€TaHuu IOITYTHBIX BO.

3aMeUICHHBIM TEeMII BOJOOOMEHa B oTioKeHusX IV u BecbMma 3amemicHHEBINA B 111, V
KOMILJICKCaX C IIJIJACTOBBIM IIACCHBHBIM THIIOM TCUCHHUS IIOA3EMHBIX BOJ B BOCTOYHOM
HaIpaBJICHUU OTrPAHUYUT CMEIIEHHWE TPOMBINIIEHHBIX OTXOJO0B 3a TMpeesibl O0O0BEKTOB

pa3MeIIeHHS.

VYXyamenue K BOCTOKY KOJUIEKTOPCKUX CBOMCTB MOpoa JlariHCKOro ropu30HTa SIBJISAETCS
JOTIOTHUTETIFHBIM  (DAKTOPOM HEpacTpOCTPaHEHHUsS 3arpsA3HEHHBIX apeajoB IPOMCTOKOB 3a

npeneisl JIyHCKOU CTPYKTYpBI.

2.3.1. OGocHOBaHHe MEPCHEKTHBHOI0 BOAOHOCHOI0 KOMILJIEeKCA (MJIACTA-KOJIJIEKTOPA) IS
pa3MeleHns1/3aX0POHEHHsT 0TXO00B B re0JIOTHYECKOM pa3pe3e yuyacTKa Help U

NpeaBapuTeIbHOM NPUPOIHOI THAPOre0J0rH4ecKoi MoJeIH

Br160p moa3eMHBIX MJIACTOB Ui pa3MelleHUs OypOBBIX OTXOJOB U MOIYTHBIX BOJ Ha
JIyHCKOM MECTOpOXkAE€HUU OOOCHOBAH B OTYETE «3aKIIOYEHHE O JOCTATOYHOCTH U3YyYEHHOCTH
Te0JIOTMYECKOT0 CTPOCHUS 00BEKTa 3aXOPOHEHHSI OTX010B OypeHHs M MOMYTHBIX BoJ JIyHCKOTO
He(Tera3okoHAeHcaTHOro MectopoxkaeHus» [18], cocraBnennoro Kommanuei no pesynpraram

6ypeHH51 IMOMCKOBO-PA3BCAOCTHBIX CKBAXXW MW TMPOBCACHHUA B HHUX FeO(bI/ISI/I‘IeCKI/IX n
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TUAPOIUHAMUYECKUX HUCCIEIOBAaHUN U 0JOOPEHHOTO KOHCYJIBTAIIMOHHOW 3KCIEPTHON TPYIIOi

I'K3 (mpotokoia Ne 924 ot 02.08.2004 r.).

2.3.2. OnbIT IKCITyaTAIMHU [EJIEBOT0 BOJIOHOCHOT0 KOMILIEKCa (IJIACTA-KOJIEKTOPA) KaK
00beKTa pa3MeleHNsl/3aX0POHEHH s 0TX0/0B B PailoHe PacloJIOKeHHsl YYacTKa

Heap (Ipu HATUYMH)

KOHI.[CHI_II/ISI pPasMCIICHHUA OTXOJ10B GVDGHI/IH B FJ'IV6OKI/IC 1J1aCThI

[Ipumensiemast TEXHOJIOTHUS pa3MEIIEHUs OTXO0/I0B OypeHHs BKIIIOYaeT B ce0s cenapanuio,
cOOp M TPaHCHOPTHUPOBKY BHIOYPEHHON MOPOABI M3 MPEIHA3HAYEHHOTO ISl €€ OTAENEHUS OT
pacTBOpa M OYUCTKH OYpOBOTO pacTBOpa OOOPYJOBaHUS HA YCTAHOBKY TOJTOTOBKH ITYJIBITHL.
BypoBoii mmam u3mMenbuaercs ¢ g006aBiIeHHEM MOPCKOW BoAbl 10 pazMepoB yactuil (D90) 400
MKM. Menkue pa3Mepbl 4acTHIl MPEAOTBPAIIAIOT 3aCOPEHHE W 3aKYyMOpKY TpPEUIMH 00JIacTh
pasmernieHuss O0TXo0B. CBOMCTBAa MyJbIIBI 3aBUCAT OT JIMTOJOTUYECKUX XapaKTEPUCTUK
BBIOYPEHHOM MOPO/Ibl, TPAaHYJIOMETPUUECKOTO COCTABA U COOTHOIICHHS OypOBOTO IIJIaMa U BOJBI.
st moctmkeHus TpeOyeMol BSI3KOCTH C IICNIBI0 YICpXKAHUS TBEPJbIX YaCTHIl BO B3BEHICHHOM
COCTOSTHUH, TPEIOTBPAICHUS KOPPO3UU 000PYIOBAHUS CKBAXKUHBI U MMOIABICHUS A€ITEIbHOCTH
MUKpPOOPTaHU3MOB, B MyJbIy 100aBIISETCS 3aryCTUTEIb, UHTUOUTOP KOPPO3UU, MOTJIIOTHTENb
kuciopoga u Ouonupa. IloaroroBrneHHass CMeCh 3aKayuBaeTCsd B TOA3EMHBIE TPEIIMHBI,

06pa3OBaHHI>Ie IMPpU HArH€TaHWu ITYyJIbIEI ITPU AABJICHUHW THAPOpPAa3PhIiBa IMOITOMIA0UICTO I1acTa.

Harneranune oTx010B OypeHHs BBIIOJHSETCS MOPLMSAMH, Kaxaas U3 KOTOpPOH
IIPOJABIMBAETCSA U3 CTBOJIA CKBa)XUHBI uepe3 nep(oprpoBaHHbIE OTBEPCTHUS B IUIACT, 3aKAYKON

nopuuu MOpCKOI>'I BOJBI UJIM TEXHOJIOTUYECKOM KUAKOCTH.

BriOypeHHbIi 1I1aM COACPIKUT MEJIKOIUCIIEPCHYIO TBepayto a3y B oobeme 20 - 40 % u

suakoctsb 60 - 80 %.

PacnipocTpanenne TpemmHbl TUApPOpasphiBa  MPOUCXOANUT IPEUMYIIECTBEHHO 10
HAIpPAaBJIEHUIO MAaKCHUMAaJIbHOTO TOPHU30HTAJIBLHOTO TOPHOIO HaIpsDKEHUS (MEepPHEeHIUKYIISIPHO

MUHHUMAJIbHOMY TOPHU30HTATFHOMY TOPHOMY HAMPSHKEHUIO).

MupoBas IpakTHKa pa3MElIeHHUs OTX0I0B 6VD€HI/I}I

PabGoTer mo pasmenieHn0 MyJIBMOOOPa3HBIX OTXOJIOB B TeojioTMueckue (opmanuu B

peXUMeE TUAPOPA3PHIBA TUIACTA HAYAIU ITPOBOAUTHCS € S0-X IT. MPOLIIOro BeKa NPUMEHUTEIBHO
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K KUJKUM paJdOaKTUBHBIM O0TX0JaM B cmecu ¢ oTBepaurtenieM B CIIIA. Harneranuwe oTXxo10B
OCYILECTBIISUIOCH Ha T1yOnHBI He Oosee 200 METPOB B INIMHUCTHIE CIaHIBl. Bo3HMKaomme npu
ATOM Ir€0IMHAMUYECKUE SIBJICHUS IPUBOIUIIU K YXYAIICHUIO U30JIALIUU TIJIaCTa OT BBILIEISKAIIUX
TOPU30HTOB MO 3alIEMEHTUPOBAHHOMY 3aTpyOHOMY NPOCTPAHCTBY. B CBsI3U € 3TUM, OT Takou
TEXHOJOTMHM pa3MElIeHUs] pPaJuOaKTUBHBIX OTXOJIOB HPHILIOCH OTKazaThes. bonee riybokue
TOPU30HTHl HE MOTJIM OBITh HCIIOJIB30BAHBI BBUAY OCOOCHHOCTEH TIe€OJIOTMYECKOTO CTPOSHUS
paitona Ok-Pumkckoit HarmonanpHoOU naboparopun (CHIA, mr. Tonuecu). Kak mokassiBaer
MPAKTUYECKUH OMBIT, NMPU YBETUYEHUU TIyOWHBI THAPOpa3phiBa IJIACTa W, COOTBETCTBEHHO,
NPEBBIIICHUS] BEPTHUKAJIbHOW KOMIIOHEHTHl TOPHOTO JaBJCHHUS HaJ TOPU3OHTAJIbHBIMU
HaIpPSKEHUSIMH, T€OJIMHAMUYECKHE SIBJICHUS MPOSBIIAIOTCS B 3HAYUTEIHLHO MEHBIIECH CTEIEHU U

HC OKAa3bIBAIOT OTPULATCIIBHOI'O BO3HCﬁCTBHﬂ Ha TCXHUYCCKOC COCTOAHNEC CKBAXKUHBI.

PasmMenienne oTxo10B OypeHus B IITyOOKHE TOPH30HTHI HEP MPH Pa3paboTKe MIeTb(POBBIX
MECTOPOXKACHUHM YIIeBOJOPOAOB, ObUIO HayaTO Ha MOPCKHUX OypOBBIX IIaTGOpMax B CBS3H C
3arpeToM cOpoca OTXOJIOB B MOpE B PhIOONPOMBICTIOBEIX paiioHax mmenbda. TpaHcmopTupoBKa
OTXOJIOB OypeHUs MOPCKMMHU CyJaMH Ha Oeper OblLi1a CIIOKHBIM U 3aTPaTHBIM MEPONPUSATHEM B
CBSI3U ¢ HEOOXOJMMOCTbBIO IPOBEIEHUSI MHOTOUYUCICHHBIX OIPY304HO-PA3rpy30UHbIX ONEpaIuil.
Pa3smerienne oTx010B OypeHuUs: U APYTHX KUAKOCTEH B IIACTHI TOPHBIX MOPOJ OBUTO MPU3HAHO
Oonee npuemsieMbM. B nocienymoomeMm, yaaleHHE OTXOAOB OypeHHUs BBIIOJIHSIOCH — Ha
TEPPUTOPUAX, OOJIATAIONIUX OCOOBIM 3KOJIOIMYECKHM CTaTycoM, Hampumep, Ha AJscke, U B
HACTOsIIee BpeMsl NPUMEHsIETCS Ha He(TEera3oBbIX MECTOPOXKIEHHUSIX, pPACHOJOXKEHHBIX B

OOBIYHBIX YCIIOBUSAX.

OnHuM U3 OMyOJMKOBAaHHBIX MNPHUMEPOB SIBISIETCS  MeCTOpoXaeHue Banxom,
pa3pabarbiBaeMoe B HOpBEXKCKOM cekTope CeBepHOro Mopsi kommnanuei «bpurui [letponeymy».
B Teuenue 5 neT B €IMHCTBEHHYIO TPOOYPEHHYIO B MEPEKPHIBAIOIINE KOJIEKTOP MEJIOBBIC TIACTHI

CKBa)XHHY OBLIO 3aKauaHo okono 550 000 M> mymbmbl GypoBOTo IlaMa M MOMyTHO#H Bojs! [19],

[20].

B 1998 romy B mpubpexnbix Bomax CIIIA ObUIO OCYIIECTBICHO IMIECTHIECAT MIECTh
MPOEKTOB JOOBIYM C «HYJEBBIM COpPOCOM», C YIOAJIEHHEM OTXOJO0B OypeHHS B MOJ3EMHbBIE

TOPU30OHTEIL.

B CCBCpHOﬁ yacTH AIISICKH — Ha ((CeBepHOM CKJIOHE» U IMPUJICTA0IEM I_HCJ'IB(I)C UMECTCA
HCCKOJBKO prHHefIIJ.IHX He(pTCI‘EBOBBIX MCCTOpO)K,Z[CHI/Iﬁ, pa3p360T1<a KOTOPBIX COIIPOBOXKAAIACh

HEraTUBHBIM BO3JCHCTBHEM Ha OKPYKarIIY Cpeay, ABJIAIOIIYIOCH 0c000 quCTBHTeHBHOﬁ B
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YCIIOBUSX MOJSIPHOM TyHAPHI. COpOC MOMYTHBIX BOJ HA MOBEPXHOCTh, CO3AaHNE KOTIOBAHOB IS
XpaHeHHs OypOBBIX PaCTBOPOB, INIAMbI BHIOYPEHHBIX TOPO/I, Ky4H I'PaBusl, UCIIOIb30BaHHOTO JUIS
HOJCHIIKM IUJIOMIAJKK MMOJ OypOBBIE BBIIIKM, CTOYHBIE BOJBI IOCENKOB OYpOBBIX Opurasn

OCTaBJISUTH HEU3TJIAIUMBbIC CIIC/IbI, COXPaHSBIIMECS B TeueHue necaruietuit [21], [22].

COop 1 TpaHCTIOPTUPOBKA ITUX MATEPUATIOB B perHOHANIbHBIC (U1 1ITaTa AJIsSiCKa) MecTa
XpaHeHusi (MOTHJIBHUKHM) TpeOoBajia CO3/laHUsl aBTOJOPOr WJIM MOCAJOYHBIX TOJOC MJIs
caMOJIETOB, YTO TAaK)K€ OKa3bIBAJI0 HETaTMBHOE BO3/ACHMCTBHE Ha OKPYXKAIOUIYIO Cpely U ObuIo
BeChMa JI0poro. B 3TuUX ycloBusSX BO3BpAaT B HeApa (3akauka) OTXOI0B OYPEHHUS U TIOMYTHBIX BOJT

6611 Hanbosee 3(h(HheKTUBHBIM CIIOCOOOM MU30aBIICHUS OT OTXOJIOB.

[lepBoHavyaIbHO KOMIIAHUHU-OTIEPATOPHI CTAJIM 3aKAYMBATh B HENpa MOMYTHBIE BOJBI U
X035MCTBEHHO-OBITOBBIE CTOKH, 3aTE€M 9Ta TEXHOJIOTHS ObllIa MPUMEHEHA /IS 3aKaUKH MYJIBIBI 1
OypOBBIX PACTBOPOB U B MOCIICYIOIIEM MCIIOJIb30BAIACH JIJISl 3aKAUYKU OCTATKOB IPaBUs U APYTHUX
CTpoiiMaTepuanoB, KOTOpbIe MOXHO OBUIO MPEBPATUTh B MyJbIy MyTEM pa3MalibIBaHUS Ha
ManorabapuTHBIX MIAPOBBIX MEJIBHUIIAX, OOBIYHO HCMOJIB3YEMBIX NMPHU MepepadoTKe MOJIE3HBIX

HNCKOITIaCMBbIX.

B kauecTBe mpumepa MpUMEHEHUS YIAJEHUS IMyJIbIIOOOPA3HBIX OTXOJOB MOTYT OBITH
paccMOTpeHbI PabOTHl MO OOpAIIeHUI0 C OTXOJaMH Ha MOpckoM Tmpoekre Northstar [21],
pa3paboTKy koToporo BeimodHseT «bputum Ilerpormeym». DTOT HPOEKT BKIOYAET B ceOs
He(dTen00bIBaAOIIYI0 TIATGOPMYy, pacHOJIOXKEHHYI0 Ha paccTtossHMM 12 kM oT Oepera.
KoncTpykuus minaTgopMbl O3BOJISET OCYIECTBIIATh 3aKaUKy OTX0/10B OypeHUs 4epe3 CKBAKUHY
HEMOCPEACTBEHHO C IUIaT(OpMBbl, HE TpaHCIOPTUPYS HMX Ha Oeper. MHTepBanbpl 3akauku
COCTaBJISIFOT: BEpXHUH Ha riryOuHe 1526 M, HkHUM Ha riryoune 2448-2514 m; cpeaHsisi CKOpoCTh
3akauku 105-175 m%/cyT. COBOKYIHBIH 00BeM 3aKauaHHBIX JKHIKOCTEH 3a 20 JIeT paboThl MOKET

JOCTUTHYTH 19 MaH. M°,

Bosnrpmas yacte onepaum?l 110 3aKa4YK€ OTXO0/10B 6ypeHH51 BBITITOJIHACTCS B HACTOAIICEC BPEMA
B CeBepHOM Mope, B MekcukaHckoM 3anuBe U B Benecyane. PazmMenienue mynbnooOpa3HbIX
OTXOJIOB B ITyOOKHE CKBAXMHBI MPUMEHSAETCS TaKXKe M B JPYTUX OTPACAX MPOMBIIUICHHOCTH.
Hanpumep, B XopBaTuu OCYLIECTBISETCS pPa3MELICHHE OTXOAO0B MscolepepadaThIBaroIIero
KOMOHMHAaTa — OMOJOTrMYeCKOro MaTepuaa, KOTOpblii He MOKET ObITh UCIIOJIb30BaH 00JIee B KaKUX
au0o0 LesX, a XpaHEHUE TAKMX BEIIeCTB OOpeMeHUTeNnbHO. s 3TOM LenM HCIOoJb3yeTcs
oTpaboTaHHast HEPTsIHAsA CKBaKMHA, 3aKauKa MOATOTOBIEHHOMN ITyJIBITBI OTXO0/10B OCYIIECTBIISAETCS

Ha rimyounsl 2000 —2100 M B pexkume ruapopaspbiBa miacta [22].
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Ha mectopoxxnennn Yam6upa (bnok 8) B [lepy npoOypens! Tpu ckBakuHbIL. [IpoOypeHHbIi

IUIaM M3 3TUX CKBWKHMH XpaHWICS B Kapbepax B TEUYEHHE TpeX JIET M3-3a OTCYTCTBUSA
TPAAUIIMOHHOTO METO/a 3aXOPOHEHHUS, COOTBETCTBYIOIIETO IEpyaHCKUM HopMam. J[Ba rona
ciycts, B 2013 roxy, texnonorus CRI Opima BrIOpaHa B KauyecTBE BapHaHTa YIIPaBJICHUS
oTxogamu g yhanenus nwiama. Crapas 3abpomenHas ckBaxkuHa CHAM-124XCD Obuia
KOHJIMIIMOHUPOBaHa W TMOJrOTOBJIEHA K MOBTOpHOM 3akauke. Illmam ypansnu u3 xapbepoB u
MEPEHOCHIIA B TEXHOJOTHYECKYIO0 YCTAaHOBKY, TJIe OHU CMEIIMBAIKNCH C BOAOW M JOOaBKaMU JIJIst
00pa3oBaHus MOAXOIIEH CYyCIIEH31H, KOTOPYIO 3aKaunBajll B CKBAXUHY B IepeCIauBaOLIUNCs
maact. Oto nepBoe npuioxkenre CRI B biioke 8 ycTpaHUI0 3KOJOTMYECKYIO OTBETCTBEHHOCTD
mectopokaenus YamOupa. Bech mutaM, HaKOIJICHHBIH B pe3yibTaTe MPEIbIIyLINX OypOBBIX
pabot, O0bu1 ycrenrHo 3akadad. [Ipumepro 100 000 Gappeneit. oTX0M0B (BKJIIOYAs CIiecepsl U
BBITECHSIOIINE >KUJIKOCTH) ObUIM pa3MmenieHbl B (opmanuu Yambupa. B pesynbrare Obuin

OUHIICHBI TP (TIOJTHOPA3MEPHBIX) Kaphepa.

Pasmemenue orxonos 0ypeund B Poccutickoit @enepanuu

B 2001 r. OOO «Openbyprraznpom» Obul BeimonHeH «IIpoekT ocBoenus BocTouHoro
yuactka OpeHOyprckoro He(dTera3oKOHIEHCATHOTO MECTOPOXKACHUS», IMPEAyCMaTpUBAIOIINN

MMOoA3€MHOC PasMCIICHNUE OTXO10B.

OcHOBHBIE ~ OTXOABI, oOOpasymoommuecs TMpu paszpabotke BocTouHoro yvacrtka
OpeHOyprckoro ra3oKOHACHCATHOTO MECTOPOKICHHSI, BKITIOYAIOT B Ce0s:

TBEpAbIE OTXO/IbI IPOU3BOJCTBA — OYpPOBOH IIJIaM M OTpaOOTaHHBIN OypoBOii pacTBOp;

KHJIKHE OTXO/bI — TEXHUUYECKast BOJA;

OBITOBBIC OTXObI — TBEPABIC OBITOBBIC OTXOHbI.

XUMUYECKHH COCTaB, METOBl OYMCTKH U pa3MeIIeHns OypoBOTo [Iu1aMa 1 0TpaboTaHHOTO
OypoBOT0 pacTBOpa, 00pa30BaBIIKMXCS B MpoIlecce OYPeHUs IKCILUTyaTallMOHHBIX U Pa3BEIOYHBIX
CKB)KWH, OBUTH MPEACTABIEHBI U COTJIACOBAHBI PETUOHAILHBIMH KOHTPOJIUPYIOITUMH OPTaHAMHU.
[Toctynaromiast U3 CKBaXHHBI OypoBasi )HJIKOCTh (CMeCh IIaMa U OypOBOTO PacTBOpa) MMEET
ynensHsIHA Bec 1,07 T/cM® u conepxuT 63,4 % TBepnoi dpakuun, 3 % Boasl u 10 10 % HedTn. B
nporiecce pazpabotku BocTouHoro y4yactka miaHupoBanock 3akadats 40 500 T 6ypoBoro muiama

(225 T B cpeiHEM Ha KaXAYIO CKBAXXKUHY ).

OTH OTXOIBl pa3MelleHbl B TITyOOKHI ropu3oHT, Ha riybune 2585 — 3000 m. 3A0
«Ctumyn» noaroroBuiio aetaabHoe TOO 1o BOIpoCy 3akayMBaHMUS CTOYHBIX BOJA OT OypeHwHs,

KOTOpPOC OBLIO NpEACTAaBJICHO B COOTBCTCTBYIOIIUC OpPraHbl, W MOJYYHIIO Pa3pClHICHUC Ha
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nmpoBeicHUE ATUX paboT. B HacTosimee Bpemsi 3gdeKkTHBHOE pa3MelIeHne OTXO0JI0B OypeHus
ocylecTBisiercs W Ha Apyrux npennpusitusx [asmpoma: B OO0 «Hagsimrasnpom» Ha
mectopoxacHusx HO6uneitnoe u  SmcaBeiickoe, OOO «Hos6pbckrazmodsrgay, OO0
«Ypenroirazmnpom», OO0 «SMOyprraznoosrday.

B okTsa6pe 2009 roma Ha neBobOepexHOM yacTu [IprnoOCKOro MECTOPOKICHUS YCIICIITHO
3apaboTai y3en 1o nepepadoTke OypOBBIX OTXOJI0B C UCIOIH30BAHUEM METO/1a 3aKaYKH B ILJIACT.
C MomeHTa BBOZAA y3Jla B dKcIutyatauuio B "['asmpomuedTs-XaHToc" (ouepHee mpearnpusiThe
"T"aznpom HedTu'") nepepadborano 6onee 100 kybomeTpoB OYPOBBIX OTXOJIOB.

B 2016 rony na IIpupaznomuom mectoposxaeHuu B bapeniieBom Mope koMmnanus ["aznpom
He(Th 1Ienb( BBENa B MPOMBIIUICHHYO SKCIUTYaTallUIO OJIHY MOTJIOIMAONIYIO CKBAXKUHY.

B Hee 3akaumBarorcs oOpasyromuecs B IPOLIECCE  CTPOMUTENBCTBA  CKBAXXKHUH
0TX0/1bI: OypOBOI1 pacTBOp, OYypOBBIE CTOYHBIE BOJBI U OYPOBOIi IIIJIaM, a TaK:Ke MIPOMBIIIIJICHHbIE
OTXO/JIBI.

Ha tepputopun HuxueBaproBckoro paiiona B XMAO komnanus PocHedts npuctynuna
K OINBITHO-IIPOMBIIIJIEHHON JKCIUTyaTalluM KOMIUIEKCa I0 IepepaboTKe OTXOA0B OypeHus
MeTOJIOM 3aKadku B miacT. O0 atoM 15 centsOps 2017 r. coobmiaeT npecc-ciyx0a KOMIaHHUH.
Ero npou3BoAuTeNsHOCTE - Gomee 140 Thic M3/roa 6ypoBoro nama.

[To uToraMm reoJOrmyecKoro aHaiau3a npoOypeHo 3 CKBaKUHBI IS TPOBEICHHS OIBITHO-
npoMblnuieHHbIX ucnbiTanuil (OITN). [Ipu aToM conprkoCHOBEHUE € ITOA3EMHBIMU BOJJOHOCHBIMU
TOPU30HTAMHM MOJTHOCTBIO UCKIOYEHO. OCHOBY CHCTEMbl MOHUTOPUHIA HEIP U MOJ3EMHBIX BOJI
COCTaBISIIOT HAOIIOIaTENbHBIE CKBAXUHBI, KOTOPBIE 00ECIIEUNBAIOT MPOBEICHNE HAOMIOIeHUH 3a
pacrpoCcTpaHeHUEM 3aKauMBaeMOW IYJBIIbI, a TaKXKe 3a M3MEHEHHEM THJIPOJMHAMHYECKUX

napamMeTpOB MOTTTOMIAOIICTO TOPHU30OHTA.

OneIT pa3MelIeHUs 0TX0JIOB 6VDCHI/I$I Ha CaxanmHe

Komnanus «9kcon Hedreras Jlumuren»

Komnanus «9xcon Hedreras Jlumuten» B 2000 r. mpoOypuiia B ceBepo-BOCTOYHON YacTh
menbda o. CaxanuH pa3BeOYHYIO CKBaXUHY YaiiBo-6, ycnemHo 3akadaB OOJBLIYIO YacTh
00pa3oBaBIIMXCS OTXOJ0B (0TpaboTaHHBIH OypoBOIl pacTBOp U 1IJIaM) 0OpaTHO B Ty K€ CaMylo

CKBOXHUHY.

Komnanueit nns  pasMenieHust OTpaOOTaHHBIX OYypOBBIX OTXOJOB M JIPYTHX
TEXHOJOTMYECKHX KuAKocTel Ha OeperoBoii Oyposoi minomazake (bA) Yaiio (mpoekt «CaxainuH-

1») B 2003 r. Obuta mpoOypeHa crienuaibHas BepTHKAJIbHAs MOIJIOMaromas cKkBaxuHa ZD-1
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rryouHoit 2500 M. 3akayka OypoBBIX OTXOJOB TPOU3BOIUTCS B TIECUAHO-TIIMHUCTHIC OTIOKEHUS
HYTOBCKOU CBUTHI B UHTepBaie 2324-2415 M. B nacrosmee Bpems «kcon Hedreras Jlumuren.»
peanu3yeT NPOMBIIIICHHYIO 3aKayKy OTXOJ0B OypeHus B ckBaxuHy ZD-1 Ha OypoBoii

maTdopme MecTopoxaeHus Yaiiso.

26 mas 2005 r. Komnanus «Okcon Hedreras Jlumureny noaydnia TUIEH3HUIO HA 3aKAUKy
OTXOZI0B OypeHMsl M JpyTruxX TEXHOJOIMYECKMX OTX0J0B B ckBaxuHy OD-1 Ha Mopckoii

mwiatopme «Oprany.

B 2018 rony Kommanust «3kcon Hedreras JITa» momyuuna JMIEH3UIO HA pa3MEIICHUE
OTXOJZIOB  MpPOU3BOACTBA U  MOTPeOJEHHUS TMpPU OCBOCHUU  HEPTEra30KOHIEHCATHOI'O
MecTopokaeHus ApkyTyH-Jlaru. [ pasmeleHust 0TX0J10B Ha MOpPCKOii rargopme «bepkyT» B
HACTOsIIee BPeMs SKCILIATUPYIOTCS CHeHaibHble CKBaXuHbI DD-1 (1 pa3menienus OypoBbIX
U JIPYTHX TEXHOJOrH4YecKux oTxo70B) 1 DP-1L (DkcmyaraimoHHas, ¢ BO3MOYXKHOCTBIO 3aKaYKH
OTXOJIOB 4Y€pe3 MEXKKOJOHHOE IPOCTPAHCTBO, JUIs pa3MelleHUss OypoBbIX U ApPYTUX

TCXHOJIOI'MYCCKUX OTXOI[OB).

Komnanusa «Caxaaunn JHepaxu  MuBectMent Kommnanm JlTa.» ocyumiecTisier

pasMCIICHHUEC OTXOJ0B 6prHI/IH Ha HI/IJ'IBTYH'ACTOXCKOM n .HYHCKOM MCCTOPOKKACHUAX.

Ha Acrtoxckom yudactke [InabTyH-ACTOXCKOTO MECTOPOXKIEHHUS pa3MelleHHe OypOBbIX
OTXOJIOB U JIPYTUX JKUIKOCTEH B IJIACTaX TOPHBIX NOPOJ OCYLIECTBIISIETCS YEPE3 MOIJIOMIAIOILY IO
ckBaxuHy I1A-118 B coorBercTBuM ¢ JInnensueit IIIOM 14370 33, BeianHo# 29 nexkadbps 2007
r. u Jlononaenuem k muuensun [HIOM 14370 30 ot 17 auBaps 2013 r.

Pazmemienne OypoBBIX OTXOJOB M JAPYIMX KHJIKOCTEH Ha ACTOXCKOM YdYacTKe
NPOM3BOIUTCS B IECYAHO-TJIMHUCTBIE M NecuaHo-aleBpuToBble IutacThl [X-X-XI meronom
TUIpOpasphiBa IJIacTa MpH CIAEAYIOUUX [apaMeTpax CUCTEMbl HarHETAHUs: CyMMAapHBIH 00beM
3akauky — 730,6 Thic. M3, pacxon 3akauku — 10 1,0 ThIC. M%/CyT, yCTheBOE JaBIeHHE HATHETAHHS
— 10 20 MIla, uHTEpBaT MEXIY MHUKIAMH 3aKayKh O0TX0m0B — 48-72 wvaca. PacripocTpaHeHHIO
TPELMH 10 BEPTUKAJIHN MPENATCTBYIOT IEPEKPBIBAIOIINE U TIOICTHUIIAIONINE TIECUAHBIE MIJIACTHI, 32
cueT (GMIbTpallMM B HUX HECYIIero KOMIoHeHTa. OT OCHOBHBIX MPOAYKTHBHBIX TOPH3OHTOB
mwiactoB XIX-1, XXI-s u XXI-1" untepBan pazmenienus ornaeneH 280-MeTpoBoi BepTHUKaIbHON
LIEMEHTHONH KOJIOHHOM, a HWXe HHTepBaja 3aKaukd B pa3pe3e pPAacIOJIOKEHbI JBa MOUIHBIX

rIMHUACTHIX TiacTa (0T 80 1o 150 M KaxkIbIi).

Ha 01.01.2021 r. HakoIUIGHHBI O0BEM 3aKauyaHHBIX OYpPOBBIX OTXOIOB H JAPYTHX
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KHUIKOCTEH HAa ACTOXCKOM y4acTKe cocTaBui 286,1 Thic. M.

Pa3menienue oTxo0B OypeHUs 3KCIUTyaTallUOHHBIX CKBaXUH Ha [IMIbTYHCKOM ydacTke
[TunbTyH-ACTOXCKOTO MECTOPOXKACHUS OCYIIECTBISETCS depe3 morioiaronue ckBaxuHbl [1b-
420 u I16-407 B coorBercTBHu ¢ Jlunensueii IIHIOM 14118 33, seimanuoii 18 urons 2007 r., co
CICIYIOIIMMH TapaMeTpaMu CHCTEMbl HAarHETaHWS: CyMMapHbIH 00beM OTXOJ0B OypeHus W
TEXHOJOTMYEKCHX CTOKOB, MOJICKAIUX 3aKauKe ¢ Hadyasia ero sKcruryatanuu 1o 2021 roxa — 950
THIC. M°, PEXKHM 3aKa4yKH TIPEPHIBUCTHIH, MOPIHAME 00BeMOM 2,22 ThIC. M, MpeieIbHBIA TeMIT

3akauku 2,1 ThIC. M3/CYT, yCTheBOE JaBleHue HarHeTanus -33,1 MIla, II0THOCTb MyJIBHbI — JI0

1,3 r/em®.

CxBaxxuna [1b-420 ¢ 2008 mo 2013 rr. sBasjIach €IMHCTBEHHOM CHEIUATHM3UPOBAHHOMN
norjomaromnme ckBaxuHoW Ha 1argopme IIA-bB. B HosOpe 2013 rtoma, B cBsi3u ¢
OTPAaHWYEHHBIMH TEXHHUYECKHMMHU BO3MOXKHOCTSIMU Toriomniaromniei ckBaxunsl [15-420, ¢ nensio
pa3MeIIeHus JTOTIOJHUTEIbHBIX O0BEMOB OTXOAOB, Obla MpoOypeHa HOBas MOIJIOIIAIOIAs
ckBakuHa [15-407. CkBaxkuHa mpoOypeHa B CXOJHBIX T'€OJIOTMYECKHUX YCIOBHSX, B IMpelenax

OTBCACHHOI'O rOPpHOI'0 OTBOJA.

B ¢espane — mapre 2014 r. ocyuiecTBisIach NMpoOHas 3aKayka, pe3yJbTaTbl KOTOPOM
HOATBEPAMIN BO3MOXKHOCTb Hcrnonb3oBaHusd [1b-407 nist pasmerieHuss OypoBBIX OTXOJIOB,
MOITYTHOM BOJIbI U IPYTMX TEXHOJOTUYECKUX KHUIKOCTEHN B Heapax. B atoT ke nepuoa nocne KPC

OBLJT BBEJICH B KCILITyaTaInio 00KOBOM CTBOJ 2 ckBakuHBI [15-420.

Ha 01.01.2021 r. HakOTIEHHBIH 00beM 3aKavyaHHBIX OTX0J0B OypeHust Ha [IuinbTyHCKOM

yuaacTke coctasun 484,9 Teic. M°.

IlepBas noriomaromas ckBaxkuna Jlynckoro mecropoxaenuss JIA-512 6puta mpobypena
B 2008 roxy. IIpoMeItisieHHOE pa3MenieHne OypOBbIX OTXOI0B OCYIIECTBIISIOCH B TWIacThl X VI,
XV, XIV parunckoro ropusonta. HoBas ckBakuHa JUIsl pa3MellleHUsT OTXOAOB OypeHus u
TeXHOJOrn4eckux xxuakocrent JIA-519 nmpobypena B 2015 r. 1 BBeZieHa B 3KCILTyaTalllIo B SIHBape
2016 roma Ha mnact XX. Ilo cocrosuuto Ha 01.01.2021 1. HaKoOMIEHHBIH 00BbEM 3aKauaHHBIX

OYpOBBIX OTX0JI0B cocTaBuin 365,8 Thic. M3,

OnsIT pPasMEIICHUS ITOITYTHBIX BOJ

3akauka MNOMMYTHBIX BOA HIMPOKO HCIOJB3YCTCA KaK IJId IMOAACPIKAHUA IJIaCTOBOTO

JABJICHUs, TaK U JyUIsi 0€30MacHOr0 pa3MENICHHs TOIMYTHBIX BOJ B TIyOOKHE TOPH30HTHL. B
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Poccuiickoit ®denepand HAKOIUIEH 3HAYUTEIBHBIA OMNBIT 3akaykd Boabl ¢ uenbto [IIIJ] nHa
HEPTSIHBIX MECTOPOXKACHUAX BCeX He(PTeHOCHBIX mpoBuHIMNA. [lomyTHas Boxa ra3oBBIX,
T'a30KOHACHCATHbIX, He(bTeFaBOKOHI[eHcaTHBIX MeCTOPO)K,HeHI/Iﬁ, pa60Ta}0H11/1x Ha €CTCCTBCHHBIX
peKMMax, a TaKXKe W3JIMIIHSS BoAa, KoTopas He wucnoibdyercsa mias I Ha HeTIHBIX
MECTOPOXKICHUAX, 3aKaYMBAaCTCS B IOTJIONIAIONINE CKBAKHUHBI, Ojlaromapsi 4eMmy CHHUKAETCS

HEraTHBHOE BO3/EUCTBUE ITUX BOJ HA OKPYKAIOILYIO CPEY.

B KoMnanuu HakoIjieH ONbIT 3aKauKH BOABI 7S MOAJEPKAHUSA IUIACTOBOTO JIaBJICHUS Ha
[TmbTyH-ACTOXCKOM HE(TEra3oKOHACHCATHOM MecTOpokiaeHud. Ha AcCToXckoM — ydacTke
IPUKOHTYPHOE 3aBOJIHEHUE IUIACTOB OCYLIECTBIISIETCS 4Yepe3 [ HarHeTaTelbHbIX CKBaXMH. Ha
[TmibTyHCKOM yuyacTKe 3aKayka BOJBI BEJETCS BO BCE IUIACThl IOCPEACTBOM  8-Mu
HarHeTaTtenbHbIX CKBaXxHH. Kpome Toro, Ha IIMIbTYyH-ACTOXCKOM  MECTOPOXKICHHH
IIPEyCMOTPEHA BO3MOXHOCTh DPAa3MEIIEHUs W3JIUIIHEH MOMYTHOM BOJBI B 3 MOIVIOIIAIOIINE
CKBAKUHBI, NpeJHa3HAUCHHbIE JI1 3aKauyku OypOBBIX OTXOJOB. 3aKauka BOJbI B paMKax
NOJJIEPKaHUS IJIACTOBOI'O JIaBJIEHUS OCYILLECTBIIsSIETCA Ha ocHOoBaHUM niieH3uu LIHOM 10409 HP

Ha pa3pa60TKy HI/IHBTYH-ACTXCKOF 0 MCCTOPOKIACHUS.

Ha tepputopun O0nenunennoro beperoBoro Texnomormueckoro Kommiekca (OBTK)
OCYILECTBIISIETCA 3aKauKa CTOYHBIX BOJ Ha ocHoBaHuu juueH3uu FOCX 14609 39 or 11.12.2008
r. 3akadyka BOJbl BEAETCS B MOIJOMIAarON[yl0 ckBaxkuHy DW-1. CTouHble BOJBI COCTOSIT W3
MOMYTHBIX BOJ, POU3BOICTBEHHBIX BOJ| M IMBHEBO-/I0KIEBBIX BOJI, oOpasyromuxcs Ha OBKT u

€ro TEXHOJIOTUYECKHX 00BEeKTaxX.

ITo cocrostnuto Ha 1 sHBaps 2021 roma HaAKOIUICHHBIH 00BEM 3aKaYaHHBIX CTOYHBIX BOJI

cocrasmn 1329,1 teic. M°.
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3. TEOJOT'O-TUAPOTI'EOJIOI' NYECKASA XAPAKTEPUCTHUKA
HOTJVIOINAIOHIEI'O IIVIACTA-KOJUVIEKTOPA, « BY®EPHOI'O» U IPYI'UX
BOJOHOCHBIX 'OPU30OHTOB

3.1. Jlutonoruyeckuii cocTaB, PUJILTPALMOHHBIE M EMKOCTHBIE CBOWCTBA
MOTJIONIAIOIET0 MJIACTA-KOJUIEKTOPA, «0ydepHOro» u APyrux BOJAOHOCHBIX

TOPU30HTOB 110 JaHHBIM PaHEE€ BBINMOJHECHHBIX paﬁoT

Cornacao «TexHuyeckoMy TpoekTy» [8], HarHeraHue OTXOHOB OypeHHs W TOIYTHON
BOJIBI TIPETYyCMOTPEHO B MHTEpBaJe TITyOuH ot a.0.-2100 10 a.0.-3000 meTpoB B Oiokax IV u V.

Jannsiit auanas3on riryous coorBercTByeT IuactaM oT X1 mo XX narunckoit cBUTHL.

JlaHHBIE TUTACTBI TMPOCICKHUBAOTCS IO BCEH IUIOMIATA MECTOPOXKACHHS W BCKPBITHI
pa3BEOYHBIMU W JKCIUTyaTallMOHHBIMHU CKBakuHamu. B Omoke | ckBaxkunoit JIYH-3 BckphIT
pa3pe3 no miuacta XVII. B 6noke Il, ckBaxunamu JIYH-1 BckpwiT paspe3 no mmacrta XVII,
ckBaxkuHo JIA-521 mo mmacra XVI. B 6moke Il ckBaxxunamu JIA-510 u JIA-554 BCKpBITHI
wiactel X1 u X1V coorBercTBenHo. B 6noke |1V pa3senounas ckBaxkuna JIYH-4 Bckpbuia miact
Xl u BepxHioto yacts miacta X1V, skcrnyaraninoHHsiMu ckBaxxuHamu JIA-552 u JIA-512 pazpes
BCKpHIT J10 mnacta XX, JIA-522 — no mnacta XIV). B 610ke V ckBaxkunamu JIVH-5, JIA-515, JIA-

519 pa3pe3 BCkphIT A0 miacta XX.

ITmacter ¢ X1l mo XX cimoXeHbI TOJCTHIMH TOPU30HTAJIBHO HPOTAKCHHBIMHU CJIIOAMHA

INeCUYaHukKa, NepeCIIOCHHbIMU apruJuInTaMU U aJICBpUTaMU. Bce nmnactel SBASIOTCS BOOOHOCHBIMH.

OTnoXeHusI TaTMHCKOTO TOPH30HTA TIPEJICTABICHBI KOMIUIEKCOM I1€CYaHO-aJIeBPUTO-
TJIMHUCTBIX OTJIOKEHWH. B cpemHelt yacTW TOpW30HTA pPa3BUTHI TOHKHE YTOJBHBIE IMPOCIIOH.
MakcumanbHas TONIIMHA JAarMHCKOTO TOPHU30HTa BCKpbITa CKBaXHHOM JIA-512 — 1065 M.
[Tpenmnosaraemast moJjiHask TOJNIIKMHA JarMHCKOro ropu3onTta uzMensercs ot 1300 no 1900 m. Ha
OCHOBAHHWU PE3YJIbTATOB JIUTO-CTPATHTPA(YUIECKON KOPPETSAIMH JarnHCKOTO TOPU30HTa BO
BCKPBITOM YacTH paspe3a BblIeaeHO 20 MecyaHblX M I1€CYAaHO-aJEBPUTOBBIX ILIACTOB,
NEPEeCIauBalOIUXCsl €  aprUUINT-aJIeBPUTOBBIMM W apTWUIMTOBBIMU  IPOCIOSMH, HE

06Jla,Z[aIOH_II/IMI/I BBIPAXKXCHHBIMU KOJUICKTOPCKUMUA CBOMCTBaMHM.

Hwuxe npuBoAUTCS TUTOIOrMYECKOE OMTMCAHKE MTOPOA, BMemaromux miactsl ¢ X1 no XX
BKIIIOUMTENBHO, HA OCHOBE KE€pHA, 0TOOpaHHOTO 13 BepxHel uacTtu miacta Xl B cksaxxune JIVH-

5, a TakXKe 1IUIaMa, OIMCAHHOTO U 0TOOPAHHOTO B Mpolecce OypeHus, B ckBaxuHax JIYH-5, JIA-
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515, JIA-519 (bnok V), JIA-512 (bnok IV). IloacyeTHbie TUTaHbl M KapThl OOMIWX TOJIIMH TIO
JaHHBIM IUTaCTaM B Mpezenax TeKTOHWYeckux OnokoB IV m V, a Takke NpoaoibHBIN U
MOTIEPEYHBIN T€0JIOTUYECKHE pa3pes3bl M0 MECTOPOXKICHUIO, IMpencTaBieHbl B I'paduueckux
npuioxeHusax 1-16. KapTel mopucTocTM M NPOHUIAEMOCTH Ul LIEJNEBBIX IIJIACTOB ObUIM

npezcTaBieHsl B «I eooruueckom oruere...» 2012 r. [12].

B Ta6muue 3.1 npuseneHsl (QUIBTPaLIMOHHO-EMKOCTHBIE XapaKTEPUCTUKH ILIACTOB

nmpearojgara€MbaIX 110/ 3aKa4Ky OTXO10B 6ypeH1/I;1 U IIOIMYTHBIX BO/I.

Tabnuna 3.1. @uIbTpallMOHHO-EMKOCTHBIE XapakTepucTUKH m1acToB XI-XX

[1nacTel Xl X1V XV XVI XVII XVIII XIX XX
Mo1HoCTh, M 23,7- 31,4- 11-17 93-116 | 37-45 98 85 83
29,5 46,3
[Topucrocts, % 11,7- 11,5- 11,8- 11,7- 11,5- 11,6- 11,5- 11,9-
20,3 23,0 20,7 22,7 17,9 19,1 19,7 17,6
IIponunaemocts, | 0,1-75 | 0,1-258 | 0,1-33 | 0,1-270 | 0,1-25,2 | 0,1-123 | 0,1-68 | 0,1-64,2
M/1

3.1.1. Iuacr XIII

B npenenax 6moxoB |V u V mnact BekpbIT 8-10 ckBaxkuHamu. KepH OblUT 0TOOpaH TOJNBKO
n3 BepxHux AByX MeTpoB XIII mmacra B ckBaxkune JIYH-5, nuiam B 3KCrulyatanmOHHBIX
CKBOKMHAX OTOMpajcs ¥ ONHCHIBAICA HAa TMPOTSHDKEHWHM Bcero paspesa. [lo  maHHBIM
neTpoU3NIECcKOil MHTEpIpeTalud MOPUCTOCTh MOPOJI KOJUIEKTOPOB MMEHSIETCS B JHAla3oHe
11,7-20,3% wu mponmmaemocts ot 0,1 mo 75 wmJl. Ilmact mpeacraBieH NpPEeUMYIIECTBEHHO
MECYaHUKOM MEJIKO-CPEIHE3EPHHUCTBIM, XOPOIIO OTCOPTUPOBAHHBIM, MEPECIANBAIOIIUMCS C
aJIeBPOJIUTAMU, AJIEBPUTOBBIMU M MIMHUCTBIMU ITpocnosiMu. Tommunaa XIII nmnacta mensercs ot
26 m mo 37 M. UuatepBan otOopa KepHa MPEACTaBIEH KPYMHO3EPHUCTBIM TIMHHCTHIM
AJICBPOJIUTOM C TOHKUMHU TJIMHUCTBIMU B YTOJIBHBIMH MTPOCI0siMU. CIOMCTOCTH TJIABHBIM 00pa3oM
TOPU3OHTAJIbHAS,, MECTAMH BOJIHUCTAass W KOCOBOJHHUCTAas C HEOOJBITUM YyTIOM. MeauaHHBIHA
pasmep 3epeH aneBpoauToB 0,05 MM, ko3 duniueHt coptupoBku 1,9 — 2,2, [leMeHT, B OCHOBHOM,
CJIOKEH CMEIIaHHOCIOWHBIMU MUHEpallaMu ¢ CojiepkaHreM HalOyxaromux naketos 6omiee 50 %.
OtnenbHBIE TOPHI 3aMI0JIHEHBI KAOJMHUTOM U Tuapocitonoi. [lecuanuku XIII mnacta cioxeHsl,
B OCHOBHOM, KOJJIEKTOpPAMH OT IUIOXOT0 JO MPUEMJIEMOrO KadyeCTBa, YTO CBSI3aHO C BBICOKUM
COJIEpKaHWEM TJIMH M TOHKUX TIWHUCTHIX JuH3. [lo pesynpTaTam ompoOOBaHUS TIJIACTOB B
ckBakune JIYH-5 Ovuno ompeneneno, uro muact XIII sBrnsercs BomoHOCHBIM. JleOUT BOIBI

coctaBun 113 m¥/cyT.
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3.1.2. Iamacr XIV

B npenenax 6mo0koB |V u V miact BCKphIT 7 CKBaKMHAMHM M COCTOMT M3 TpeX Mayek
pa3zengeMbIX 0 yCIoBHsIM ocaakoHakorieHus. CymmapHas Tommuna X1V miacra meHsieTcs ot
53 M 1o 88 M. BepxHsist mauka MOIIHOCTBIO OT 3 70 13 MeTpoB, XapakTepusyercs MpuOpexHO
MOpCKUMH  ¢amusiMu  BepxHero M cpegHero  menbda. IlpeacraBiena  cpenne-,
MEJIOKO3EPHUCTBICTHIMU TECYAHUKAMU B BEPXHEH YaCTH U TNIMHUCTHIMU aJIEBPOJIUTAMHU B HIDKHEH.
Cpennsisi mayka NPUHAAICKUT K MEPEXOAHOMY THUIy HMPUOPEKHBIX (aluii JIaryH 3cTyapueB U
npuOpPEKHBIX 03ep. XapakTEepPHBIM HMHIUKATOPOM OOCTAaHOBKH SIBISICTCSI MPHCYTCTBUE
YTJIIEHOCHOTO MPOCIIO0sl TOJIIUHOM 10 2-X METPOB B KpOBJI€ NauKu. HUXKHSSA 4acTh Mayky ClI0KEHa
TOHKOCIIOMCTBIM YepeOBAaHUEM MEIKO3EPHUCTHIX MECYaHUKOB U aJEBPOJHUTOB C TOHKUMU
npociosMu TiuH. KpoMe Toro, B HEKOTOPBIX CKBaKMHAX BCTPEUYEHBI MPOCIOU (10 2-X METPOB)
CPEIHE3ePHUCTHIX YHCTHIX TIECUAHUKOB, XapaKTePU3YIONINX TOHKHE/Y3KHE TPHIUBHO-OTINBHBIC
KaHaJbl pa3BUTHIE B JJaryHax. ToJluHa nadyku BapbupyeT oT 6 10 13 M. TpeThs nmauka cioxkeHa
MIECYaHUKOM OT MEJIKO- JI0 CPEIHE3EPHUCTOr0, U3PEKa KPYITHO3EPHUCTOrO B BEPEXHEN YacTH U
nepeciauBaHUEM alleBPOJIMTOBBIX M TIMHUCTBIX TMpOCiioeB B HiKHEH. Tperhs mauka
HAKaIlJIMBAIACh B YCIOBHUSIX MEIKOBOJAHON 0OCTAaHOBKU BEPXHETO CPETHETO U HUKHETO Iienbda.
['muHKMCTO-aIeBPOIUTOBBIN HHTEPBAT HUKHEHN yacTH 1iacta X1V siBisieTcs BelIep>KaHHBIM 110 BCE
IOMIAI MeCTOpoXxacHus (arongoynopom MomHOCThIO 10 30 M. [To manuaeiM TMC cpennue
3HaueHuss OEC (puibTpallMOHHO-eMKOCTHBIE CBOMCTBa), paccuuTaHHble s A GHEeKTUBHON
mMomHocTH Twtacta XV, HaxonmdTcs B auama3oHe: MOpUCTOCTh Iutacta oT 11,5 mo 23 %;

npoHunaemocts - ot 0,1 1o 258 m/1.

3.1.3. ITmacr XV

B npenenax 6mokoB IV u V minact BCKphIT 5-10 ckBaxkuHamu. TonmmHa XV 1uacra
MeHsercst oT 35 nmo 45 m. I[lnact mpencraBieH MPEUMYIECTBEHHO MECYAHHUKOM OT TOHKO- JIO
MEJIKO3€pHUCTOT0, MECTAMH CPETHE3EPHUCTOTO, C TOHKUMHU U3BECTKOBUCTHIMU MPOCIOSIMH TIUH
U aJeBPOJUTOB Yy MOJOMIBHI IiacTta. [lopoabl miacta XapakTepus3yrTCs MEIKOBOAHOMOPCKOM
00CTaHOBKOM 0CaJIKOHAKOIIJICHHSI, HAKATIJTMBABIIIMXCS B YCIOBUSIX BEPXHETO M CPEIHETO MIenb(da.
[To manubM [IC B ckBakunax 3HaueHuss EC, paccuntannbpie 115 3QPEKTUBHON MOIIHOCTH
macta XV, HaXOATCs B IMAna3oHe: MOpucTocTh Tiacta ot 11,8 mo 20,7 %; mpoHUIiaeMocTs —

0,1 go 33 mJI.
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3.1.4. INmact XVI

B mnpenenax 61okoB IV u V miact BekphIT 4 ckBakuHamu. [lmact xapakrepusyercs
OTHOCHUTEJILHO OOJIBIIION TOJIIWHOMN, KOTOpas MeHseTcs oT 82 M 1o 98 M. [limact cocTout u3 nByx
OCHOBHBIX MMaueK. BepxHsis mauka MOITHOCTBIO MopsiaKa 60 M, IPEUMYIIECTBEHHO MPEICTaBICHHA
MeCYaHUKAMH OT MEJIKO- JO CPEIHE3EPHUCTBIX M TOHKHUMHU MPOCIOSIMU aJEBPOJIUTOB U TJIMH.
HwxHas nauka MOIIHOCTBIO 10 40 M, NpPEMMyIIECTBEHHO, MPEJICTABICHHA aJeBpUTaAaMU U
TJIMHAMU, TIPUYEeM, HUKHUN TITMHUCTBIA TPOCTION (MOUTHOCTBIO S-7 M) BBIIEpKaH 110 MOITHOCTH
U pa3BUT MOBCEMECTHO B mpezaenax mectopoxaenus. [lo ycnosusim gpopmupoBanus miact XVI
XapaKTepUy3eTCsl MEIKOBOJHOMOPCKONW OOCTaHOBKOHM OCaIKOHAKOTUICHUS, HAKATUTMBABIIMXCS B
YCIIOBUSIX BEpXHeEro, cpennero u HiwkHero menboa. [lo ganusim I'UC cpennue 3nauenus EC
MOPOJ KOJUIEKTOPOB, HAXOIATCS B AUANa3oHe: MOPUCTOCTh miacta 11,7-22.7 %; npoHuniaeMocTsb

—ot 0,1 10 270 m/I.

3.1.5. INaacr XVII

[Tnact BckpbIT 4 ckBakuHamu. Tommuuaa X VII mmacra mensercs ot 62 m 1o 75 m. [lnact
B OCHOBHOM TIPEJCTaBJICH IE€PECIauBaHUEM MEJIKO3EPHUCTOTO TIECYaHHKAa C IMPOCIOSMU
aJeBpOJUTa M TIHUHHUCTOTO aneBpurta. lmerTcs Takke TOHKHE TIPOCIOH IIJIOTHOTO
KapOOHATU3UPOBAHHOTO necyanuka. Coiep>kaHue IIMHBI U alleBPUTA B TIECUaHUKAX U X CTETICHb
VIUIOTHEHHUSI SIBIISIFOTCSI OCHOBHBIMH (DAKTOpaMU, XapaKTEpU3YIOIIMMHU KauecTBO KoJuiekTopa. [1o
ycnoBusiM ¢opmupoBanust miaact XVII xapakrepuysercs MeIKOBOJIHOMOPCKON 0OCTaHOBKOM
OCa/IKOHAKOTUJICHUS, HAKATUUTMBABIIIUXCS B YCIOBUSAX CPEIHEro U HkHero menbda. [1o manHbpmM
['NC cpennue 3HaUeHUS PHIBTPAIIHOHHO-EMKOCTHBIX CBOMCTB, pacCuMTaHHbIE 1S A HEeKTHBHOU
momHocTu Twiacta XVII, HaxomsTcs B auama3oHe: MOPUCTOCTh Iuiacta oT 15 mo 17%;

MPOHUIIAEMOCTh — OT 2 710 3 M/I.

3.1.6. Ilmacr XVIII

ITnact BckphIT 4 ckBakuHamu. B nipeaenax 61okoB V-V mnact umeet Tonuuny ot 96 1o
110 m Bepxusis yacte miacta (mopsaka 70 M) TpPEeMMYIIECTBEHHO MPEICTaBlIeHAa TOHKO-
MEIIKO3EPHHUCTHIM TECUYAaHUKOM, MECTaMH CpPEIHE3EPHHUCTHIM, XOPOIIO OTCOPTHPOBAHHBIM C
TJIMHUCTBIM U KapOOHATHBIM IIeMeHTOM. HuKHsA 4acTh Iu1acTa MpeacTaBieHa IepecianBaHueM
[JIMHUCTBIX M aJIeBPOJIUTOBBIX TpocioeB. [lo ycnmoBusm ¢opmupoBanus miaact XVIII
XapaKTepuy3eTcss MEITKOBOAHOMOPCKONH 00CTaHOBKOH OCaIKOHAKOIUICHHS, ()OPMHUPOBABIINXCS B

ycinoBusix cpeaHero imenbpa. Ilo manneim T'MC cpegnme 3HadeHus neTpoPpU3MUECKUX
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napamMeTpoB, paccuuTaHHble Iia dddextuBHol MomHocTu Twiacta XVII, HaxomsTcs B

JMara3oHe: mopucToctsb miacra ot 11,6 go 19,1 %; nponunaemocts — ot 0,1 1o 123 m/1.

3.1.7. INmacr XIX

[Tnact BckpoIT 4 ckBaskuHamu. B penenax 6mokoB V-V mnact umeet tonumny ot 90 1o
109 metpos. Ilo cBoemy crpoenuto comnocraBuM c miactom XVIII u Taxxke xapakrepuysercs
MEJIKOBOJTHOMOPCKOM  0OCTaHOBKOH  OCaJIKOHAKOIUIEHUs, HAKaIUIMBABIIMXCS B  YCIOBHSX
IPEUMYILIECTBEHHO cpenHero Ienb(a. Bepxusas mauka (mopsaka 40 M) mpeuMylIeCTBEHHO
IpEeCTaBICHa TOHKO- MEJIKO3EPHHCTHIM IECYAHUKOM, MECTaMH CpPEIHE3EPHHCTHIM, XOPOIIO
OTCOPTHPOBAHHBIM C TJIMHUCTBIM M KapOOHATHBIM LeMeHTOM. HYWKHSIA mauka XapaKTepu3yeTcs
Oonbleil MoLIHOCTBIO (mopsiAika 65 M) M IpeAcTaBieHa, IepeciauBaHUEM aJeBPOJIUTOB,
MEJIKO3EPHUCTBIX MECUYaHUKOB, MECTaMHU CPEIHE3EPHUCTBIX, HO B OTJIMYME OT BEpXHEH Madyku
XapakTepusyercs 0ojiee MOIIHBIMU TJIIMHUCTBIMH MPOCIOSIMH B IMOAOIIBE iacta. [1o maHHBIM
I'UC cpennue 3nayenus PEC, paccumrtanneie s d¢¢extuBHOW MomHocTh mmacta XIX,

HaxoJATCS B JUaIa3oHe: MOpUcTocTh Tuiacta oT 11,5 no 19,7 %; nponunaemocts, ot 0,1 1o 68

M/,

3.1.8. INmacr XX

[Inact BckpeiT ckBaxkuHamu JIYH-5, JIA-512, JIA-515, JIA-519, npu 3TOoM mnojomiBa
IUIacTa BCKPBITA TONIBKO CKBaXHHOM JIA-519. Bekpeitas Tonmmna XX miacta cocrtauia 90,4 m.
[To manapiM 'MMC u omucanuio nuiamMa BO BpeMs OypeHusi, B OCHOBHOM (2/3 paspesa) miact
MPEACTABICH  MEpeciauBaHUEeM  MEJKO-  CPEIHE3EPHUCTHIX  IECYAHUKOB,  yYMEPEHHO
CLEMEHTUPOBAaHHBIM. HUXHsI4 yacTh miiacta npeacTaBieHa MepeciauBaHueM aJIeBPUTOB U TJIMH.
JluTonornyeckass XapakTepUCTUKa IUIACTAa CBUAETEIBCTBYET O TOM, UYTO OCAJKOHAKOILJICHUE
MPOUCXOAMIIO B YCIIOBUSI MEJIKOBOJIHOTO I1ieNib(a, B €ro BepXHEH, cpenHei u HkHel 30Hax. [1o
nauubM ['UC cpennue 3Hauenns ®EC, paccunrannbie 11 3¢ HEKTUBHON MOITHOCTH iacta XX,

HaxXOJIATCS B IMAMa30He: MOPUCTOCTH macTta oT 11,9 mo 17,6 %; nporuriaemocts ot 0,1 10 64 M/1.

Cxema xoppensiiuu o ckBakunam JIA-512, JIA-515, JIA-519, JIVH-5 npuBenena na Puc.
3.1.
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3.2. XapaKkTepuCcTHKA HENMPOHUIIAEMbIX OT/I0KeHH

[Inactel, cnararolue OCHOBHOW JOMEH 3aKayKd, MPUYPOYEHBI K HIKHEIATHHCKOMY
MOATOPU30HTY M CJHOXKEHBbl IMPEUMYIIECTBEHHO  MEJIKO3EPHUCTHIMM  MECUYaHUKAMH U
ajeBpoiuTaMu. ToJIMHA TJIMHHUCTBIX M TIUHUCTO-AJIEBPOIUTOBBIX IPOCIOCB MEHSETCA 110
MECTOpOXKACHHIO TpuMepHO oT 1 10 40 M. OOpa3oBaHKe IITMHUCTHIX HHTEPBAIOB C HAMOOIbIIEH
MOIIIHOCTBIO MPOUCXOJIWIO HPU MAKCHMaJbHBIX TIIyOMHAX MOpS, OTHOCAIIUXCS K IepHoJaM

IMOAHATUA €I'0 YPOBHA HUJIK K IICPUOJaM TPAaHCTPECCHUH.

[To umerormMcest TaHHbIM [22], cofiep)kaHue TJIHH B POIYKTUBHBIX IJIACTaX MEHSAETCS OT
1% no 22%. I'nuna B mopojax MpeacTaBieHa B BUAE CMEIIAHHBIX MMPOCIOEB WIIIUTA-CMEKTHUTA
(mona wnaOyxaromux maketoB a0 40-45%), wnnuTta, KAaoNMHUTA M XJIOPUTA C BBICOKUM
cojiepxkanueM xkenesa. [Ha, B O0JBIIMHCTBE CBOEM, IETPUTOBAs, KaK PE3YIbTaT HOPMAJILHOTO

nponecca 0CaAKOHAKOIICHU A, U OOBIYHO MMpeaAcCTaBJICHA B BUAC TOHKHUX IIPCPBIBUCTHIX ITPOCIIOCB.

B oTnnune oT npogyKTUBHBIX [1JIACTOB, IIIMHUCTHIE U aJIEBPOJIUTOBbBIE MPOCIION (pa3/ieiibl)
O0XapaKkTepu30BaHbl KEPHOM HEIOCTaTO4YHO. [l03TOMYy XapaKTepHUCTHKHM JTHX IPOCIOEB
ONpENEICHbl W3 AaHaJIW3a MMEIOLIErocs B HAIWYUM KEpHA, aHaJIM3a LUlaMa W JaHHBIX

FeO(l)I/ISI/I‘leCKOFO HCCICOOBAHUA CKBAXXHH.

Pazgen wmexny mumacramum XII m XIII npexncraBieH  aneBpOIUTO-TIMHUCTBHIMU
OTJIO’KEHUSIMHU, CPEIHSs TOJIIMHA KoToporo 8,5 M. Bech pasnmen oxapakrepu3oBaH KEPHOM B
ckBaxuHe JIA-5. BepxHue 2,8 M CIIOXKEHBI TOHKMM I€pECIauBaHUEM IJIMH, AJIEBPOJIUTOB U
necyaHukoB. TommuHa cnoeB MeHsiercst oT 20 1o 30 cm. Cnou necyaHuka, B OCHOBHOM, UMEIOT
MeHbIIyo TommuHy (1-15 cM), mporuaemocts gocturaer 150x10-3 mxm? (150 mMJT), OTKpHITAs
nopucTocTh 24%. IIpoHNIIAeMOCTh aeBPONUTOB U TIMH He mpeBbimaer 1x10-3 mMrm? (1 MJl).
Cpennsisi yacTh paspesa (TOJNIIMHON mpuMepHo 1,4 M) cloXXeHa IUIOXO OTCOPTHPOBAHHBIMU
aJIEBPOJINTAMU C TOHKUMH JIMH3aMH U MpociiosiMu IHH. ColiepikaHne TIMHUCTBIX MUHEPAJIOB B
aneBposintax uzMensercs ot 13% no 17%. [IpoHuniaemocTs aneBpoOIUTOB MEHSIETCA B Ipeienax
20-60x10° mxm? (20-60 M/I), oTkphiTas mopuctocTh 21-23%. Huskaue 2,8 M IpecTaBIeHb!
YEepHOU TUIACTUYHOM INIMHOM C TOHKMMH IIPOCIIOSAMU U JIMH3aMU aJeBpoiauTa. IHTepBan cConepKuT
npumepHo 55-80% apruiiuToBOro marepuasiia. MUHEpalbHBIA COCTaB OCHOBHOM MaccChl
MPEJICTaBIISIIOT CMENIAaHHOCIONHBIE 00pa30BaHUsI MOHTMOPHUIJIJIOHUTOBON TPYIIIbI, B HEOOIBIIOM
KOJTMYECTBE THAPOCIIONA U XJIOPUT. MHOTO KeJIe3ucToro kapOoHaTa, KOTOPBIM oOpasyeT Jaubo

CKOIIJICHHA, 100 MEJIKO PAacCIbLICH B OCHOBHOI Macce.
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XapakTepUCTUKH AJIEBPOJIMTOBBIX W TIIMHHUCTHIX pa3eioB OoJiee rIyOOKO 3aleraroninx
wiactoB monydeHsl mo gaHHbiM [MIC w w3 aHamm3a aHAJIOTUYHBIX WHTEPBAJIIOB B
BBIIIC3AJICTAIOIIMX pa3pe3ax, OXapaKTepU30BaHHBIX KepHOM. binok I B ceBepHOM wyactu
MECTOPOXKACHHUS COJIEPKUT HECKOJIBKO HE3aBUCHUMBIX Ta30BBIX 3aJICKEH, paCIlONOKEHHBIX HUKE
ypoBHs ['BK ocHoBHo# 3anexu 6;10koB || — V1. IloarBepkaeHHas ra30H0CHOCTS 10 tuiacta XVII.
CormacHO OMNHWCAHMIO 0UIaMa M pe3ynbTraroB wuHTepnperauun [UWC, 3amnexu pasnencHbl
QJIEBPOJIMTOBBIMA M TJIMHHUCTHIMHU pa3jieliaMH, TOJIIWHA KOTOPBIX MeHseTcs oT 1 M mo 40 m
(Tabmuna 3.2). Pa3gensl mpenacTaBieHbl TOHKAM II€PECIauBAaHUEM aJICBPOJUTOB U TJUH CO
CIIy4alHBIMU TOHKHMH IPOCIIOSIMU aJIeBPUTOBOTO TNecyaHuka. COorlacHO pesyibTaTaM OypeHus
HENPOHUIIAEMbIE  pa3/ieNbl  XapaKTePU3yIOTCS  IUIOMIATHBIM  PACIPOCTPAHCHHEM U

BBIJICPYKAHHOCTHIO 10 Tosuue (Tabmuma 3.2).

[lo nanHbIM HccnenoBanus nuiama, Matepuanam ['MMC u Hanuuuio ruapOAMHAMMYECKU
pa30011eHHBIX Ta30KOHACHCATHBIX 3aexkel B bioke |, cnenyeT npeanonoxuTs, YTo 3TH pa3zeiibl
UMEIOT OY€Hb HU3KYIO IIPOHUIAEMOCTh U 00JIaZJal0T XOPOIIMMH BEPTUKAIBHO H30JUPYIOLIUMU
CBOMICTBaMHM B IpeJeIax BCEH IUIOIIAAN MECTOPOXKACHU. H1ke npuBEIEeHbI TONINHBI pa3IeloB
MEX]ly IJIACTaMH OCHOBHOI'O JOMEHA 3aKauKH.

Ta6muma 3.2. TonmuHa HEMPOHUIIAEMBIX Pa3/eoB Mo ckBakuHaM (tuactbl XI11-XX)

C X X X XV XVI XVI Xl
KB H-X1V | IV-XV V-XVI I-XVII I-XVIII I-XIX X-XX
JI 1 4
2 23 - - -
A-01 5 0
JI 1 4
1 27 - - -
A-03 8 0
JI 1
A-04 8
JI 1 3
2 15 - - -
A-05 3 8
JI 1 3
4 21 16 23 9
A-512 |7 4
JI 1 3
5 21 17 30 6
A-515 |8 8
JI 1 3
4 15 14 28 9
A-519 |7 6
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4. METOJAUKA, BU/JIbl, OB bEMbI U PE3YJIBTATHI BBITIOJIHEHHBIX PABOT
U UCCJIEJJOBAHMM
4.1. Komiuiekc mpoMbIc/IoBO-Teo(pu3nueckux ucciaeaoanuii cksaxxun (I'UC) B cTBoJIe

H B KOJIOHHE CKBa*KHH

4.1.1. CkBaxuna JIA-512

KoMiuiekce reosioro-reXHuH4ecKux UCciaefoBaHui B ckpaxune JIA-512

B ckBaxune JIA-512 Bech CIEKTp re00r0—TEXHUUYECKUX UCCIIEOBAHUM OCYILIECTBISIICA
kommnanuei «l'eocepBucusy». [IpoBoamiics oTOOp W omucaHwe OOPa3IOB ILIaMa, KOHTPOJIb U
3aMrch MapamMeTpoB OypeHHs, a TaKKe aHaJIM3 COCTaBa Tas3a, BHICBOOOAMBIIETOCS M3 OypOBOTO
pactBopa. KoMIOHEHTHBII cOCTaB ra3a, BBICBOOOIUBIIETOCs U3 OypOBOT0 pacTBOPA, OMPEIesICs
METOJIOM Tra3oBoil xpomarorpaduu. Jlutonoruueckoe omnucaHue oOpas3oB OypoBOro Iuiama
IIPOBOJIMIIOCH HAa OYpOBOii B mpouiecce Oypenus. JlanHble, OTy4YeHHBIC IPU OMIMCAHUH OypOBOTO
nuiamMa, ObUIM HWCIOJB30BAHBI TPU BBIMOJHEHUH JETAaJbHON Koppensiuu 1iactoB. O0beM

uccie0Banui npeacrasiieH B Taomumie 4.1.

Tabanma 4.1. BeImoiHeHHBIH KOMIUIEKC T€0JIOTO-TEXHUYECKUX UCCIIEI0BAHUNA

B ckBaxxkuue JIA-512

Nurepsan
CBaKuma Cexmus KoMIuieke reosioro- UcCleI0BaHui (M. IO
CKBa)XHUHBI TEXHUYECKUX UCCIIENOBAHUI CTBOJIy CKBa)KHHBI)
Kposns ITogomsa
["a30BEIN KapoTaxk, OIMCaHUE
609,4 MM POTAX, 100 363
noraMa Kaxaeie 10 m
["a30BEIN KapoTaxk, OIMCaHUE
444.5 x 508 MM POTAX, 363 1017
noraMa Kaxaeie 10 m
["a30BbIii KapoTax, ONMCaHuE
362 x431,8 Mm i 1017 2148
JIA-512 i noraMa Kaxaeie 10 m
T'a30BEIl KapoTaXK, OIMCAHHE
311,2 MM POTAX, 2148 3131
[IaMa Kaxaele 3 M
T"a30BEbIil KapoTaX, OMMCAHHE
215,9 Mm POTAX, 3131 3720
[IaMa Kaxaele 3 M

Kommeke 'NC B oTKpBITOM CTBOJIE B cKBaxkuHe JIA-512

Becw xommexc ['YIC B OTKpBITOM CTBOJIE KaK B Tpoliecce OypeHus, Tak U Ha kalese, Obl1
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BhITIOJIHEH KommaHuen «lllmomOepike». BBIMOTHEHHBIN KOMIUJIEKC HCCIASAOBAHUN BKITFOYAI
MHKIMHOMeTpHI0, ramma kapoTax (I'K), 5-30n10Bb1i nHAYKIMOHHBIN Kapotax (MK), HeliTpoH-
HelTponHblil kKapotax (HHK), ramma-ramma xapotax B muiotHocTHOM (I'TK-IT) n cenexkruBHOM
(ITK-C) momudukanusax, kaBepHoMeTpuio. llemsMu kapoTaka SBISJIUCH T'€OJIOTHYECKast

IIPpUBA3Ka TOPU30HTOB U OIIPEACIICHUC (bl/IJ'IBTpaI_[I/IOHHO-eMKOCTHBIX CBOMCTB mopona.

Taxxke B mornomatomen ckBakuHe JIA-512 ObutM 3amucaHbl JaHHBIE aKyCTHYECKOTO
kapotaxxa (AK) ¢ perucrpanmeil NpoaOIbHBIX W TIONEPEYHBIX BOJH JJIs  ONPEIACICHUS
reOMEXaHUYECKUX CBOWMCTB MOPOJ, MPOBOJMJIACH 3aMKUCh MPUOOPOM KapoTaka B MpOIEcce

OypeHnus «SoNnicVision» ¢ MOHOMOJIBHBIM HCTOYHUKOM.

[Inanupyemast nmporpamma ucciaenoBanuil B ckBaxxkune JIA-512 Bxirouana B ce0s oTOOp
00pa3IoB IIacTOBOro (hIrowaa, 3aMephl IIACTOBOTO JABJICHHUS, ONpEeAeTIeHHEe Mex(a3oBbIX
KOHTAaKTOB, KOJUJIEKTOPCKUX U MEXaHUYECKUX CBOMCTB IOPOJ C IIOMOILIBIO0 IPUOOPOB CITyCKAEMBIX
Ha kabesie. O0e MONBITKYU BBIIOJIHEHNUS 3aIu1aHupoBaHHOro koMiuiekca I'MIC npu ucnonp30BaHUN
npubOpoB, CIyCKaeMbIX  Ha KapoTaKHOM Kabene M Ha OypWIbHBIX TpyOax, OKa3aJucCh
Oe3ycnemiHpIMU. PaboThl OBLIIM OTMEHEHBI KM3-3a HEOJAroNpUSTHBIX CKBAKMHHBIX YCIIOBUM: HE
BO3MOXXHOCTh JIOCTaBKM TPUOOPOB 10 HMHTEpBaja HCCIEAOBAaHUN M OOibIIas BEPOSITHOCTH

[IpuxBarta.

Boinonnennsiii kommieke I'C B oTkpbiTOM cTBOJIE B ckBaxkuHe JIA-512 npezacrasieH B
Tabmuue 4.2. Ilo BceM wWHTEepBaiaM 3amuCH OBLIM TIONYYEHBI KAadeCTBEHHBIC MaTEepPHAIIBI,
MO3BOJISIOIINE MPOBECTH KOJMYECTBEHHYIO OLIEHKY (HIIBTPALlMOHHO-EMKOCTHBIX CBOMCTB

IJ1aCTOB.
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Tabmuma 4.2. Bemoanenusiii kommieke ['IC B oTKpeITOM cTBOJE B CKBakuHE JIA-512

Brimomaaennsiit komrieke [ UC

B nporecce Oypenus Ha ka6ene
CKBAKIHA Cexuns VHTepBai 3ammucu UHTepBain 3anuck
CKBaXHUHBI | Komruieke | (m. mo crsony ckB.) | Kommiek | (M. o CTBOIY CKB.)
TnC Kposn | Ilogoms cITUC Kposn | Ilomgoms
s a s a
609,4 mm 'K 100 363 - - -
4445 x
508 vt 'K, UK 357 1017 - - -
362 x
431.8 M 'K, UK 973 2148 - - -
I'K, UK,
I'TK-II,
asly | 3LL2mu H;FIFEK 2004 | 3131 . - -
KaBEepHOME
p
I'K, UK,
I'TK-II,
ITK-C,
215,9 mm HHK, AK, 3124 3720 - - -
KaBEpPHOME
p

Kowmmuiexke I'MC B o0caxxkennom ctBoiie JIA-512 juis OlIEHKH KaduecTBa IIEMEHTHPOBAHHUS

Kommnexkc 'MC B oOcakeHHOM CTBOJIe /AJisl OLEHKM KadecTBa LEMEHTHpPOBAaHUS ObLI

BbINOJHEH KommaHuen «lllmomOepke». BBIMOTHEHHBI KOMIUIEKC HCCIEIOBaHUI BKIIIOYAI

akyctuueckyto 1ementomerputo (AKL]) ¢ peructpamueit (pazoxkoppensiiuoHHON TuarpaMMbl

(®KJ), ynpTpa3ByKOBbIe METOMBI OIICHKH KadecTBa 1ieMeHTupoBanus (Y3KL): ynprpazBykoBoit

ummukep 1ementa (mpubop «USI») win uzonsuuonHslid ckanHep (mpubop «IBCy), mokarop

MypTt (JIM) u ramma kaporax (I'K). Bemonnenusiii kommiueke I'MC ang oueHku kauyecTBa

[IEMEHTaKa 3aKOJIOHHOTO TPOCTpaHCTBa B ckBaxknHe JIA-512 mpencrasien B Tabmume 4.3.
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Tabnuma 4.3. Bemonaennsiii kommieke ['MC aiis orieHKH KauecTBa [IEMEHTUPOBAHUS B

ckBaxuue JIA-512

Huamerp oOGcamHOM

NutepBan
HCCJIEIOBaHUM, M

CxBaxuHa Kommekc meTonos
KOJIOHHBI (110 CTBOJY CKBa)KHHBI)
Kposis [TogomBa
339,7 mm AKIL, ®KJI, JIM, T'K 0 1990
JIA-512 244.5 mm V3K, AKL, ®K/I, JIM, 'K 0 3060
177,8 mm V3K, AKLI, ®KJI, JIM, I'K 3079 3650

4.1.2. CxBaxuna JIA-515

KoMIniekc reonoro—TeXHUUYeCKUX UCCIeAOBAHNMN B CKBAXKUHE JIA-515

B ckBaxnne JIA-515 Bech CIICKTP I'cOJIOTO—TCXHUYCCKUX I/ICCJ'IG,I[OBaHI/Iﬁ OCYHICCTBIIAIICA

KOMIIaHHEH <<FGOC€pBI/ICI/I3)>. HpOBO,I[I/IJ'ICH OT60p H OIIMCAaHHC o6pa3u0B [iaMa, KOHTpPOJIb H

3aIIMCh I1apaMCTpPoOB 6ypeHI/151, a TakKKC aHajlIn3 COCTaBa rasa, BBICBO60,Z[I/IBIJ_ICFOC$I nu3 6ypOBOFO

pactBopa. KOMIIOHEHTHBIH cOCTaB ra3a, BBICBOOOIUBLIETOCs U3 OypOBOIrO pacTBOPA, ONPEIEIISICS

METOJIOM Ta30BOM xpomarorpaduu. JluTosmormueckoe ommcaHue oOpa3loB OypoBOro mnuiama

MIPOBOAMIIOCH Ha OypoBOM B mporecce Oypenus. JlaHHble TOTyYeHHbIEC PU ONMHCAHUHU OYPOBOTO

nuiaMa OBUIM HCIOJIB30BaHBI IIpHU BbIIIOJIHCHUU JIeTaJIbHOU KOoppeiisinuu  11J1aCTOB. O0beMm

uccie10BaHui npecrapiieH B Taonuie 4.4.

ckBaxuue JIA-515

Ta6mz1ua 4.4, BeINOJIHEHHBIH KOMIUIEKC Ie0JIOr0-TEXHUYSCKUX HCCIeIOBaHUM B

HNurepan
C K HCCIEA0BaHUN
CKBaKIHA eKIUS OMILIEKC Fe0JIOr0-TEXHHYECKIX (M. 10 CTBOTY
CKBa)KMHBI HCCIeI0OBaHUI CKBAXHHE)
Kposns TTogomsa
571,5 mm ["a30BBIiT KapoTax 155 375
4445 mm I"a30BbIi KapoTax 375 1052
JIA-515 - -
311.2 Mu a30BBII KapOTaXx, ONMMCAHKE HIIamMa 1052 2400
Kaxaeie 50 m
215.9 Mu ["a30BbIil KapoTax, ONUCaHKE [ITaMa 2400 3616
Kaxzple 15 m
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Kommexkc TMC B oTKpBITOM CTBOJIE B ckBaknHe JIA-515

Becob kommexc 'MC B OTKpBITOM CTBOJIE KaK B Mpoliecce OypeHus, Tak U Ha Kabene, Obl1
BbINoJHeH kommaHued «lllmomOepike». BBINONHEHHBI KOMILIEKC HCCIIEOBAHMM BKIHOYAI
MHKIMHOMeTpHI0, ramma kapoTax (I'K), 5-30n10Bb1i nHAYKIMOHHBIN Kapotax (MK), HeliTpoH-
HelTponHslil kapotax (HHK), ramma-ramma xaportax B muiotHocTHOM (I'TK-IT) n cenexkruBHOM
(ITK-C) momudukanusax, kaBepHoMeTpuio. llemsMu kapoTaka SBISJIUCH T'€OJIOTHYECKast

IIPpUBA3Ka TOPU30HTOB U OIIPEACIICHUC (bI/IJ'IBTpaL[I/IOHHO-CMKOCTHBIX CBOMCTB mopona.

Taxke B MOTNOMIAIONIMX CKBa)KMHAX ObUIM 3allMcaHbl JaHHbIE aKyCTUYECKOTO KapoTaka
(AK) c perucrpanueil mpoaoibHBIX U MONEPEYHBIX BOJIH AJIS ONpPE/IeIeHHs] TeOMEXaHUUECKUX
cBoricTB mopoa. B ckBaxkumHe JIA-515 3ammck mnpousBoaumiiack NpuOOpoM Ha Kabene

«SonicScanner» ¢ JHUITOJIBHBIM UCTOYHHUKOM.

Kommneke 'MC B ckBaxkune JIA-515 nononHUTENbHO BKIIIOYAI B ce0s1 3aMepbl IUIACTOBBIX
JaBJIeHUH mpuOopoM KapoTaka BO BpeMsi OypeHus: « CTETOCKOI» C LENbI0 OLIEHKH TEKYIIEro
IUIACTOBOIO JIaBJICHUS U sAJIepHO-MarHuTHbIM kapotax (JIMK) nns kanuOpoBku Mozenu

MMOPHUCTOCTHU U TPOHHUIIACMOCTH.

Boinonnennsiii kommieke I'IC B oTkpeiToM cTBojie B ckBaxkuHe JIA-515 npezacrasieH B
Tabnune 4.5. [To BceM mHTEepBajiaM 3allucH, Kak B Ipolecce OypeHus, Tak U mpubopamMu Ha
KapoTaXHOM Kaleye ObUIM IOJIy4eHbl KaueCTBEHHBbIE MaTepuaibl, MO3BOJSIOLINE MPOBECTU

KOJIMYCCTBCHHYIO OLICHKY (I)I/IJ'IBTpaLII/IOHHO'eMKOCTHBIX CBOICTB IIJIaCTOB.
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Ta6muma 4.5. Bemonanennsiit kommuieke [ IC B oTkpeITOM cTBOJIE B CKBakuHE JIA-515

Brimonaenusiii komruieke [ IC

— Cexrs B npouiecce 6ypenus Ha xaberne
a CKBayXKHWH WNurtepBan 3anucu NurtepBan 3anucu
bl Kommiekc | (M. o ctBoiy ckB.) | Komiiek | (M. IO CTBOIY CKB.)
I'HC Kposn | Ilogoms cT'ncC Kposn | Ilogows
P a P’ a
571,5 mm I'K 164 375
4445 Mmm I'K, UK 344 1052
311,2 Mm I'K, UK 1040 2400
JIA-515 I'K, UK,
I'TK-IT,
ITK-C,
HHK,
215,9 mm | kaBepHomep | 2379 3615 AK 2220 3505
, SIMK,
3aMephl
[UIACTOBBIX
JIaBJIEHUN

Kowmruiekc 'MC B 00cakeHHOM CcTBOJIE CKBAXKMHBI JIA-515 u1d OIIEHKH KayecTBa

OCMCHTUPOBAHUSA

Kommnexkc 'MC B oOcakeHHOM CTBOJIe /AJisi OLEHKHM KadecTBa LEMEHTHPOBAaHUS ObLI

BbINoJHeH kommaHuen «lllmomOepske». BBINONHEHHBIN KOMIJIEKC HCCIEIOBaHUM BKIHOYAI

akyctudeckyto nemenromerpuio (AKI[) c¢ perucrpaunueit ¢$azokoppeisiiMOHHON auarpamMMbl

(®KJ), ynpTpa3ByKOBbIE METOMBI OIICHKH KadecTBa 1ieMeHTupoBanus (Y3KL): ynpTpazBykoBoit

umupkep nementa (mpubop «USI») wmm m3onmsimonnsiii ckanuep (mpudop «IBCy), mokarop

mypTt (JIM) u ramma kaporax (I'K). Bemonnenusiii kommieke 'MC anis ouieHKH KauyecTBa

[IEMEHTaka 3aKOJIOHHOT'O MPOCTpaHCTBa B ckBaxkuHe JIA-515 mpencrasnen B Tabmuiie 4.6.
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Ta6muma 4.6. Bemoanennsiii kommuieke ' MC  as1s orieHKH KadyecTBa [IEMEHTUPOBAHUS B

ckBaxuue JIA-515

HNutepsan
5 . HCCIEA0BaHUM
CkBaxxuHa Juamerp obcannoi Komiiekc MeTo10B (M, IO CTBOITY
KOJIOHHEI CKBYKUHBI)
Kposis ITogomsa
339,7 Mmm V3K, AKL, ®K/, JIM, I'K 0 1005
JIA-515 2445 mm AKILI, ®K/I, JIM, I'K 1000 2341
177,8 mm V3K, AKL, ®K/, JIM, I'K 2346 3515

4.1.3. CxkBaxuna JIA-519

KoMiiekce reojioro—TeXHUYeCKUX UCCIeA0BaHUN B ckBaxuHe JIA-519

B ckBaxune JIA-519 Bech CIEKTp reo0oro—TeXHUYECKUX MCCIIEOBAHUM OCYILECTBISUICS
kommanueit «Geology. IpoBoauiics oTOOp M ommcaHue O0OpPa3loB IIaMa, KOHTPOJIb U 3aIlHCh
napamMeTpoB OypeHHs, a TaKXKe aHaJIU3 COCTaBa rasa, BBICBOOOJUBIIErocs U3 OypoBOIro pacTBOpa.
KoMmnoHeHTHBIH cocTaB ra3a, BBICBOOOAMBIIETOCs U3 OypOBOTO PacTBOpPA, OMPEAEIISIICS METOAOM
ra3oBoil xpomatorpaduu. JIutonornyeckoe onucanue oopasoB OypoBoOro nuiama MpoBOAUIOCH
Ha OypoBO# B mpoliecce Oypenus. JlaHHble, MOydeHHbIE TIPU OMMCAHUN OYpOBOTO ITamMa ObLITH
UCTIOJIB30BAaHbl TIPH BBITIOJHEHUU JIETAIBHOW Koppermsauuu T1uactoB. OOBeM HccieoBaHUM

npenctanieH B Tabnure 4.7.
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Tabauia 4.7. BeIOIHEHHBIN KOMIUIEKC I€0JIOTO-TEXHUYECKNX UCCIIEI0BAHNNA

B ckBaxxune JIA-519

HNutepBan

K HUCCIIENOBAaHUHN
OMILJIEKC T'€0JIOrO-

CkBaxxmnaa Ceknus CKBaKUHBI . (M. o cTBONTY
TCXHUYCCKHUX UCCIICAOBAHUU CKBa)KI/IHBI)

Kposis ITogomsa

609,4 mm ["a30BbIi KapoTax 175 368
571,5 mm ["a30BbIi1 KapoTax 368 1147
I"a30BbIi1 KapoTax,
406,4 MM OIMCAHME NUIaMa KaKble 1147 2041
JIA-519 20 M
["a3oBbIl KapoTaKx,
215,9x311,2 mm OIIMCAHHE IIaMa KaxK IbIe 2041 2646
10 m
I"a30BbIi1 KapoTaK,
215,9 mMm OIMCAHME IUITaMa KaKble 2646 3439
10 M

Kommieke 'MC B OTKpPBITOM CTBOJIE CKBaKUHEL JIA-519

Becw xommnexke ['IC B OTKpBITOM CTBOJIE KaK B TIpoliecce OypeHus, Tak 1 Ha kabere, ObLT
BhITIOJIHEH KommaHued «lllmomOepike». BBIMOTHEHHBIN KOMIUJIEKC HCCIEAOBAaHUN BKIIHOYAI
UHKIMHOMeTpHIo, Tamma kapoTtax (I'K), 5-30n10BbIl MHAyKIMOHHBIN KapoTax (MK), HeliTpon-
HelTponnsiit kapotax (HHK), ramma-ramma xapotax B muiotHocTHOM (I'TK-IT) u cenektuBHOM
(ITK-C) momudukanusax, kaBepHoMmeTpuio. llensimMu KapoTaxa SBISUINCH TeOJOTHYECKast

IIPUBSI3Ka TOPU3OHTOB U OTpeziesieHue PUIbTPAlMOHHO-EMKOCTHBIX CBOMCTB MOPOJ.

Taxke B ckBakue JIA-519 Obum 3amucanbl JaHHBIE akycThueckoro kapotaxka (AK) c
pPETHCTpalUel MPOJOTBHBIX U MOMEPEUYHBIX BOJIH ISl ONPECIICHHS] TEOMEXaHUIECKUX CBOMCTB
nopoa. B ckBaxkune JIA-519 3amuch npousBoaniaack mpuOopom Ha kabere «SonicScannery» ¢

JAUITOJIbBHBIM UCTOYHUKOM.

B ckBaxune JIA-519 mnporpamma I['MC Bxiroyana UCCIEAOBAaHUS MOAYJIbHBIM
JTUHAMHUYECKUM HCTbITaTeeM TuractoB Ha kabeme (MJII). ITpubop MJII Owpu1 cnymeH B
CKBOKMHY Ha OypUIBHBIX TpyOax W HCIONB30BAJICA A 0TOOpa TMIyOMHHBIX MPOO IMIACTOBOMN
BOJIbl, 3aMepa IUIACTOBBIX AABJICHUN W MPOBEACHHUS HCCIEAOBAHMI MO OLEHKE BEPTUKAIbHOU

IMPOHUIACMOCTH.



64

Boinonnennsiii kommiueke ['MIC B oTkpbITOM cTBOJIE B cKkBaxkuHe JIA-519 npencrasieH B
Tabmuue 4.8. Ilo BceM mHTepBanaM 3amucH, Kak B mpolecce OypeHus, Tak U MpuOOpaMu Ha
KapOTaXKHOM Kabenie ObUIM TOJY4YEeHbl Ka4eCTBEHHBIC MaTepHalIbl, MO3BOJIAIONINE MPOBECTH

KOJINMYCCTBEHHYIO OLICHKY (bHJII)TpaHI/IOHHO-CMKOCTHBIX CBOMCTB IIJIaCTOB.

Ta6mmma 4.8. Bemoanennsiii kommuieke ' IC B oTKkpbeITOM cTBONE B CKBakuHE JIA-519

Brimonaenusiii komruieke [ IC

Cexums B npornecce 6ypenus Ha kabene
CxBaxuHa
CKBa>KUHBI HuTtepBan 3anucu WuTepBan 3anucu
Kommuexe (M. 1O CTBOIY CKB.) Kommuexe (M. IO CTBOIY CKB.)
'c icC
Kposins | Ilomomisa Kposnsa | Ilomomisa
609,4 mm I'K, UK 177 375
571,5 mm 'K, UK 378 1150

406,4 MM I'K, UK 1150 2044

K, UK,
ITK-II,
215,9 x ITK-C,
JIA-519 | 3112 wu HHK,
KaBepHOMeED,
SIMK

2049 2652 AK, MIIT | 2041 2634

I'K, UK,
I'TK-II,
ITK-C,
HHK,
KaBEepHOMED,
3aMephl
MJIACTOBBIX
JaBJICHUM

215,9 mm 2652 3438 AK, MJIIT | 2644 3425

Kommiueke I'MC B 00caxxeHHOM cTBOJIE CKBAKUHBL JIA-519 /15 OlleHKH KayecTBa

OEMCECHTHUPOBAHUA

Kommnexkc THC B oOcakeHHOM CTBOJIe AJisi OLIEHKH KadecTBa IEMEHTHPOBAHUS ObLI
BbIMoNHeH kommaHued «lllmomOepske». BBIMONMHEHHBIN KOMILIEKC HCCIEIOBAHMMA BKITFOYAI
akyctuueckyto 1ementomerputo (AKL]) ¢ perucrtpammeit (azoxkoppensiinoHHON TuarpaMMbl

(®K M), yneTpa3ByKoBBIe METOIBI OlleHKH KadecTBa nnemeHTupoBanus (Y3KL): ynpTpa3BykoBoit
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umukep nementa (mpubop «USI») unu m3omsumonnbiii ckanaep (mpudop «IBCy), moxartop
Myt (JIM) u ramma kapotax (I'K). Bemonmnennsiii kommiaexkc ['MC ans oneHkn kadecTBa
[IEMEHTa)Ka 3aKOJIOHHOTO MPOCTPAHCTBA B MOTJIOMIAIONINX CKBOXKHUHAX MpeCTaBiieH B Tabmuie
4.9.

Tab6muma 4.9. Bemonnennsnii komruieke I'MC a1 onieHkr KayecTBa [IEMEHTUPOBAHUS B

ckBaxuue JIA-519

Nutepsan
6 o HCCIEeI0BaHUN
CkBaxuHa Auamerp obcannoi Kominekc MmeTonos (M. 10 cTBOITY
KOJIOHHBL CKBQ)KHHBI)
Kposns [TonomBa
339,7 Mm AKII, ®K/, JIM, 'K 0 2040
JIA-519 244.5 MM V3K, AKL, @K/, JIM, I'K 0 2556
177,8 mm V3KII, AKL, ®K/I, JIM, I'K 2567 3361

4.2. Uatepuperanus nanabix 'UC

4.2.1. CxkBaxuna JIA-512

PesynbraTel ganueix ['MC ckBakunsl JIA-512 B nHTEpBaje rOpHOTO OTBOAA IS 3aKAUKH

0TX0J10B OypeHus mnokaszansl Ha Puc. 4.1, Puc. 4.2.
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Mopucroctb NMpoHuUaeMocTb

HacbiweHune

30 % 0

0.1 m4 1000

A.O. AK
UHTepBanbHoe
(M) >
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MK (100 cm 30HA)
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KaBepHomep |MUK (70 cm 30HA) rrK-n MpoponbHana
20 CcM 30 |1 OmMm 100 | 1.95 r/cm3 2.95 | 450 Mkc/m 150
rk WK (40 cm 30HA) HHK Monepeunas
50 gAPI 150 | 1 Om-m 100 | 45 % =-15 | 650 mMkc/m 350
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Puc. 4.2. Pesynbratel untepnperaimu ganHbix [ MC B ckBaxknne JIA-512 (tutacter XVI-XX)
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KauecTBO 11EMEeHTHpPOBaHus B 00caaHon KoiaoHHE 339.7 MM ckBakuHEI JIA-512

OrneHka kauyecTBa IIEMEHTHUPOBaHHSA B oOcamgHoOW koysioHHe 339,7 MM NpoBOAMIIACH C

nomoinbio npudopoB AKL/®K/I. KayecTBo 3anucu — xoporiee.

ITo mamaeiMm AKIL] mombem memeHTa 3a oOcamHOM KOJOoHHOM 339.7 MM OTMEYEeH 0
rIyOuHBI 669 M 10 CTBOJY CKBaXHHBI, uTO Ha 304 M BhIlIe OamiMaka Ipeabayiield oocaaHon
KOJIOHHBI. Bpiiie riry6unst 669 M 1o cTBOITY, CUIIbHBIE OTPAXKEHUS OT KOJIOHHBI OTUYETINBO BUIHBI
Ha OKJI, yTo moaTBep:KAaeT OTCYTCTBUE LIEMEHTA /10 oBepXHOCTH. Huxe rimyounsr 669 M mno
CTBOJIy HAOJIOJAeTCsl TPEPHIBUCTBIA IIEMEHT, YTO OYEBHUJIHO KAaK W3 AaMIUTUTYJbI TEPBOTO
BeryruieHust AKLL, Tak u na @KJI. B HEeckonbKUX MHTEpBasIax HIXKE 669 M 110 CTBOJTY aMILTATY AbI
nepsoro Beryruienust AKL coctasisier 42 MB, uto cooTBeTcTBYET cBOOOIHOM KOooHHE. C mpyroi
CTOPOHBI, MPUCYTCTBYIOT 3HAYUTENbHbIE UHTEepBaNbl ¢ amruuTynamu AKI[ ot 32 no 34 mB,
KOTOpBIE YKa3bIBAalOT HAa HAJIMUYKE ONPEEIIEHHOr0 KOJIMYECTBA LIEMEHTA 3a KoJoHHOH. Hinke 953
M II0 CTBOJIy CKBaXHHBI HaOmrogaercs peskoe ymenbieHue ammutyasl AKL[ mo 30 mB, uro
MOJATBEPXKJIAeT HATMYKME KaYEeCTBEHHOTO IIEMEHTa MKy XBOCTOBHKOM guameTrpom 406,4 MM u

00caHOM K0JIOHHOH 339,7 MM.

Hwxe rimy6unb1 953 M 110 CTBOJTY CKBa)KMHBI KAUE€CTBO LIEMEHTA OT YA0BJIETBOPUTEIHLHOTO
JI0 XOPOILETO, 3a UCKJIFOUEHUEM €JUHCTBEHHOTO MHTEpBana Mexay 1328 - 1346 m no cTBoIly, rae
HaOmoaeTcsl Tioxoi neMeHt. [lo mepe mpubmmkenus kK OammMaky koJioHHBI 339,7 MM Ha
ryoude 2004 M 1o CTBOJY CKBa)XKMHBI KAayeCTBO ILIEMEHTA YJIY4YIIAETCs, YTO MOXKET ObITh
OOBSICHEHO YBEJIMYEHHEM YJENBHOTO Beca LEMEHTHOro pactBopa. OTIUYHBIA LEMEHT
HaOmroaeTcst B MHTepBase Mexay 1723 - 1753 M mo crBousy. Jlajgee MHTEpBaJIbl OTIMYHOTO
1eMeHTa Ha0roaroTes Ha riryouHax 1793-1807 m mo ctBoity U oT 1953 M o cTBOJTY BILIOTH /10
HkHed Touku 3amucu AKL] va rmyoune 1990 m o crBony. HemocpenctBeHHo Haj GanimMakom
KOJIOHHBI CHJIbHBIE OTPaXEHHs OT MOpoAbl oT4eTMBO BHIHBI Ha PKJI, uTo ykas3biBaeT Ha
OTJIMYHOE CIIETIEHUE 1IEMEHTA, KaK ¢ MOPOJIOi, Tak U C KOJIOHHOW. MexaHudeckas MoaiepkKa

KOJIOHHBI 339,7 MM MOJTBEPKI€HA C BBICOKOH JOCTOBEPHOCTHIO.

Pesynbrare! uatepnperanuun AKL/DK]I B kononue 339,7 mm npuBoasatcs Tabmuie 4.10.
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Tabmuma 4.10. Uatepnperanus nanapix AKL/DK]I B konmonne 339,7 mm

CBoOopnas xononna o AKII: 42 mB
WnTepBan mo cTBOI Amvmuryna
CIE)Ba)KI/IHBI, M g AKII, RZIB Murepnperaums
0-669 1o 42 CBo00OOgHAasa KOJIOHHA
669-753 35-42 IleMEeHT HM3KOro KayecTBa
753-793 35-38 OTtnenpHBIC 3a1IeMEHTHPOBAHHBIC YIACTKH
793-815 40-42 IleMEeHT HM3KOro KayecTBa
815-838 35-38 OTtnenpHBIC 3a1IEMEHTHPOBAHHBIC YIACTKH
838-938 40-42 IlemeHT HM3KOTO KavyecTBa
938-944 30-38 3aneMeHTHPOBAaHHBIE YYaCTOK Hal My(pTOM
KOJIOHHBI

944-953 40-42 IleMEeHT HM3KOro KayecTBa
953-1328 30 Xopomuii IEeMEHT

1328-1346 30-42 IleMeHT HH3KOI0 KauecTBa

1346-1723 28-30 Xopomuii IEeMEHT

1723-1753 22-30 OTINYHBINA IEMEHT

1753-1791 28-30 Xopomuiuii IeMEHT

1793-1807 20-30 OTINYHBINA IEMEHT

1807-1953 30 Xopommii eMeHT

1953-1990 22-24 OTINYHBINA IEMEHT

KauecTBO 11IeEMeHTUPOBaHMUS B 00caHoN KooHHE 244.5 MM ckBaxxuHsbl JIA-512

OneHka KadecTBa IEMEHTHPOBAaHHUS B 00cagHON KojoHHE 244,5 MM IpOBOIWIACH C

nomouibio npubdopoB AKL/®K/I. KauecTBo 3anucu xopoiuee.

BepxHss rpaHuna noarema IeMeHTa ompeneneHa Ha rayoune 1750 m (254 m Bbime
Oarmaka o6caiHoi KonoHHBI 339,7 MM). Beite rimyOunbt 1750 M 110 CTBOJTY, CUIIbHBIE OTPA’KEHUS
OT KOJIOHHBI oTueTInBO BHAHBI Ha @OKJI, uro mnoaTBepkIaeT OTCYTCTBHUE LIEMEHTa 10
noBepxHocTtu. B uuTepBane rimyoun 1750 - 1784 M mo cTBony HabmonaeTcs NpephIBUCTHIN
LIEMEHT, 4YTO 04eBUAHO Kak Ha DKJI, Tak M U3 yMEHBIIEHHUs aMIUIUTY/bl IEPBOTO BCTYILJICHUS
AKIl. B wuntepBane 1784 - 2025 M no crBOiy aMIuMTyAbl mepBoro BcTyrieHus AKL]
MHUHUMAJIbHBI, YTO COOTBETCTBYET XOPOIIIO 3alleMEHTUPOBaHHOM KojoHHEe. Ha nuarpamme @KJ[
OTCYTCTBYIOT OTPa)K€HHUSI OT KOJIOHHBI, U YETKO BUJEH CHUTHAJI OT MOPOJbI, YUTO COOTBETCTBYET
XOpOLIEMY CIETUIEHUIO LIEMEHTA C KOJOHHOM M MOpoJoi. MexaHnueckasi MOAEp/KKa KOJIOHHBI
244,5 MM ¥ M30JA1Usl BHYTPEHHETO IPOCTPAHCTBA KOJOHHBI 339,7 MM ¢ MPOCTPAHCTBOM IIOJ

0ammMakoMm B JaHHOM MHTEPBAJIC NOCTUTHYTA.

B unTepBane ot 2025 M 10 2275 M 110 CTBOJIy CKBaXXMHBI CUTHANBI OT nopoasl Ha PK/]
CTAaHOBSITCS MEHee YEeTKUMH, HO BHIHBI OTpPaXKe€HUs OT KoJOHHBI. Ammumryasl AKIL]

YBCIUYUBAIOTCA, YTO COOTBETCTBYCT YXYAIICHHUIO Ka4€CTBa CHCIICHUA LIEMCHTA, KOTOpBIfI BCC
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ernie o0ecrneynBaeT MEXaHUYECKYIO MOICPKKY KOJOHHBI.

B unTepBane ot 2275 m 10 2400 M 10 CTBOJY CKBOKMHBI KQYECTBO CIEIJICHHS [IEMEHTA
yXyamaercs. DTO MOATBEPKAACTCA YETKUM OTpakeHueM oT KoJIoHHbI Ha DKJI u BeICOKMMM
amrmutynamu AKIl. Curnaner ot nmopoast Ha K]l Takke oTCyTCTBYIOT. B 3TOM HMHTEpBaie

MCXaHMYCCKaA MOAACPIKKA U U30JIIIHUA HC JOCTUTHYTHL.

C rybunsr 2400 M MO CTBONY CKBXHHBI HAOIOJACTCS CYIIECTBEHHOE YIIyYIIICHUE
KauyeCTBa CLEIUICHUS LIEMEHTA, KaK ¢ KOJIOHHOM, TaK U NOpooil. KauecTBo clenieHus ieMEHTa B
unTepsaie 2400 - 3060 M 110 CTBOJIy CKBaKHHBI XOPOLIEE WK OYEHb XOpoIllee. ITO 00eCIIeunBaeT
MEXaHUYECKYIO TOJJIEPKKY M H3OJALUI0 MPOIYKTUBHOTO WHTEpBaia, 32 MCKIIOYEHHUEM JIBYX
untepBanoB 2433-2470 m u 3033-3045 M mo cTBOMY, IZie CUEIUICHHE YAOBIECTBOPUTEIHHOTO

KadecCTBa.

Pesynbratsel untepnperanuu AKL/®K]/] B kononne 244,5 mm npuBeneHst B Tabnune 4.11.

Tabmuma 4.11. Uatepnperanus nanapix AKL/DKJI B kononne 244,5 mm

CBobopanas kononna nmo AKII: 4 - 6 MmB
WHTepBa o CTBOY | AMIUIATYIA

CKBa)KMHEI, M AKII, MmB Wureprperaius
0-1750 4-6 CB00o1HAsE KOJIOHHA
1750 - 1784 2-4 OT1zenpHBIE XOPOIIO 3alleMEHTUPOBAHHBIE YYAaCTKU
1784 - 2025 1-3 Xopomuii IeMEHT
2025 - 2275 3-4 Y 10BIIETBOPUTENHHBIN IIEMEHT
2275 - 2400 4-5 IleMeHT HM3KOI0 KauecTBa
2400 - 2433 3 Xopommii IeMeHT
2433 - 2470 3-4 Y 10BIIETBOPUTENHHBIN IIEMEHT
2470 - 2675 2-4 Xopomiuii IEMEHT IIEMEHT
2675 - 2965 05-3 OdeHb XOpOIIUH IIEMECHT
2965 - 2983 2-4 Xopommii IEMEHT [IEMEHT
2983 - 3033 05-3 OdeHb XOpOIIU IIEMEHT
3033 - 3045 3-4 Y IOBIETBOPUTENLHBIN IIEMEHT
3045 - 3060 05-2 OdeHb XOpOIIUH IIEMECHT

KauecTBO 11eEMeHTHpPOBaHMs B XBOCTOBUKE 177.8 MM ckBaxkuHbl JIA-512

OueHka KauecTBa IIEMEHTUPOBAHUsI B XBOCTOBUKE 177,8 MM mpoBOAMIIACH C TOMOUIBIO
npubopoB AKI/DPK]I. KagectBo 3ammcu xopormiee. Ilo manaeim AKI/®KJ[ xBocTOBHK
3alleMEHTHPOBAH MOJHOCTHIO: BEPXHsIsl TPaHUIIA TIOJheMa [IeMEHTa ompeieneHa Ha riryoune 3079
M, 9YTO COOTBETCTBYET BEPXY KOJOHHBI XBOCTOBHUKA. OTMEUAETCs yIOBIECTBOPUTEIHHOE KAa4€CTBO
CLUEIUICHUSI LIEMEHTa B KOJIBLIEBOM MPOCTPAHCTBE MEXKIY XBOCTOBHKOM 177,8 MM M KOJIOHHOM
2445 mm 1o rryoussl 3125 M 1O CTBONY CKBa)XHHBL. JTO OOECHEUMBAET H3OJSIHIO MEXIY

BHYTPEHHUM IPOCTPAHCTBOM KOJIOHHBI 244,5 MM U POCTPAHCTBOM O] OAIIMAaKOM.
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B unrepsane riyoun 3125 - 3140 M no ctBouty, Beicokas amrumutyna AKL] (30-40 MB) u
OTpakeHHs OT KOJIOHHBI Ha PKJ[ moaATBEpKIalT IUIOXOE CLEIIEHUE LeMeHTa. B uHTepBaie
rryous 3140 - 3220 M 1o cTBOTY HaOIIOJAeTCSl OUYEHB XOPOIIIee Ka4eCTBO CLCTUICHHS [IEMEHTA,
KaK C XBOCTOBUKOM, TaK U C IMOPOAOH, YTO OYEBUJHO KAaK M3 aMIUIUTY]bl IEPBOTO BCTYIJICHUS

AKII, Tax u Ha ®KJI, uTo obecrieunBaeT XOpOIIyI0 U30IAIHIO.

B unTepBane riomyoun 3220 - 3335 m mo cTBONIy aMIuuTyAa neporo BeryruieHus AKI
BapbUpyeTcs B mpeaenax 5—25 mMB, 4To ObUIO MHTEPNPETHPOBAHO KaK YJOBIIETBOPUTEIHHOE
cuerieHne. Hamuywe 30H C  XOpOIIMM KAayecTBOM CICIJICHHS IIEMEHTa OO0ecreYnBaeT
MEXaHMYECKYI0 MOAAEPKKY KOJIOHHBI. Ha @KJI B 3TOM MHTEpBajie XOPOLIO MPOCMATPUBAETCS
CUTHaJI OT MOPOJbI, YTO CBHUAETEIILCTBYET O XOPOUIEM CLEIJIEHWU LIEMEHTa ¢ mopojoil. B
unTepBane rryoun 3335 - 3350 m o cTBony ckBakuHbl ganuble 1 AKL] u ®KJI yka3piBatoT Ha
Xopoliee cuervieHne nemMenTa ¢ 177,8 MM XBOCTOBUKOM U nopozoi. Huke nanHoro nHtepsaina
1o riyounsl 3400 M MO CTBONY CKBaXHUHBI CLEIJIEHHE YJIOBJIETBOPUTEIBHOE, YTO OJIKHO
o0ecneunTh M30JISIUI0 JAHHOTO MHTEpBaja BBILIIE U BO3MOXHO OT HIDKE JeKaluX (HopMaiui.
Hannuue HU3KOKaueCTBEHHOrO clerieHus IeMeHTta Ha rinyomHax 3400 - 3450 m mo ctBOIY

obecneynBaeT TOJIBKO MCXAaHUYCCKYIO TOAACPIKKY KOJIOHHBI.

Bricokue ammuty st AKL 1 otpaxkenus ot kononnsl Ha @K1 Huxe riryounst 3450 M 1o
CTBOJIY CKBaKHHBI CBUJIETEILCTBYIOT 00 00 OU€Hb HU3KOM Ka4eCTBE CLEIUICHHS [IEMEHTa, JIN00
00 ero orcyTcTBUU. V305S1IMOHHBIN MOCT ObLJT yCTaHOBIIEH Ha Iri1yOorHe 3640 M 110 CTBOJIY C LIETIBIO
pa3o0lIeHuss BHEIIHETO0 IUIOXO  3alleMEHTUPOBAHHOTO IPOCTPAHCTBA M BHYTPEHHETO

MMPOCTPAHCTBA XBOCTOBHKA.

Pesynwrare! uatepnperanun AKL/®K/] npusoastcs B Tabnwume 4.12. u Ha Puc.4.3.
Tabnuna 4.12. Untepuperanus qanabix AKL/DK]] B xBoctoBuke 177,8 mm (JIA-512)

CBoOosHas kojionHa o AKI: 57 mB
WNHutepBan no cTBoiry Ammatyaa Hnrepnperaus
CKBaXHUHBI, M AKII, MB
3079-3125 1o 20 LeMeHT yn0BIETBOPUTEIBHBIN
3125-3140 23-36 IlemMeHT HU3KOTO KauecTBa
3140-3220 3-6 OTINYHBIA [IEMEHT
3220-3335 5-25 [lemeHT ynoBIETBOPUTENBHBII
3335-3350 10 Xopomuii IEMEHT
3350-3400 13-27 [lemeHT ynoBIETBOPUTEIBHBII
3400-3450 25-30 IlemMeHT HU3KOTO KauecTBa
3450-3560 37-42 IlemMeHT HU3KOTO KauecTBa
3560-3650 50-57 Lement oTcyTCTBYET
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4.2.2. CxBaxuna JIA-515

Pesynbrarel nanubix ['MIC ckBakunbl JIA-515 B nHTEpBasie TOPHOTO OTBOA IS 3aKa4YKH

MOy THBIX BOJI MTOKa3aHbl Ha Puc. 4.4, Puc. 4.5.
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KauecTBO 11EMEHTHPOBaHUs 00caaHON K0oaoHHBI 339.7 MM B ckBakuue JIA-515

OneHka KadecTBa IIEMEHTHPOBAHUS O0CaAHOW KOJIOHHBI 339,7 MM MNpOBOAMIIACH C
nomotnbio mpru6opoB AKI/DK/I 1 yneTpa3ByKoOBOro H30JISIIMOHHOTO CKaHHepa (rpudop «IBCy).

KauecTBo 3anucu — xopouiee.

Jlis 1neMeHTUpoBaHMsST OOCaJHOM KOJIOHHBI HCIOJIb30BAJTUCH JBAa TUMNA LEMEHTHOIO

. . . 3 . o 3
pactBopa: obnerdeHubiii (yaeapHbiid Bec 1,1 r/cm®) u cranmapTHeIi (yaeapHbIR Bec 1,7 r/cm®).
BepxHsis rpaHHIia BRICOTBHI TOJbEMa CTAaHAAPTHOTO IIEMEHTa OTMedYeHa Ha riryomne 453 M mo
CTBOJIy CKBaXXHHBI. M3-3a HHU3KOW IJIOTHOCTH ONPEICIHTh HaIU4ue OOJErdyeHHOro IIEMEHTa
HeBO3MOKHO, HU 110 AaHHBIM Y 3KII, Hu mo manaeiMm AKI/®K]I. Tak kak Bo BpeMs IieMEHTaxa
OBbLT OTMEYEH BBIXOJ LIEMEHTa Ha I[OBEPXHOCTb, CUMTAETCA, YTO oO0caaHas KOJOHHA

3alICMCHTHUPOBAaHa A0 IMOBECPXHOCTH.

OO1iee KayecTBO IEMEHTHOTO KaMHs YAOBIETBOPUTENIbHOE. MexaHnueckas MoAepiKKa
KOJIOHHBI JIOCTUTHYTa. ['mapaBnudeckas u3onsuus Oammaka oOcaaHoil KomoHHBI 339.7 mMm
MOATBEPXKJIEHA WCIBITAHUEM Ha TePMETHYHOCTh. {DaKTUYecKOoe [aBJIEHUE THJIPOpa3phiBa
OKa3aJIOCh BBIIIE OKHUJIAEMOT0, YTO CBHUICTEIBCTBYET O XOPOIICH TMIPABIUYECKON H3OJSAIUU

npubanIMayHoOi 30HBI.

Pesynwrare! natepnperanun AKL/ @K/ B kononne 339,7 mm nipuBeneHst B Tabmure 4.13.

Tabmuma 4.13. Uarepnperarus ganabix AKI/®K]] B kononue 339,7 mm

CroOopanas xononna mo AKII: 42 mB
WuTepBa o cTBOIY AMITIUTY 12
WNutepnperanus
CKBa)XUHBI, M AKII, mB
0-453 36 - 50 KauecTBO 11eMEHTa HEONPeIeIEHHO

453 - 690 30-44 IleMeHT HU3KOTO KauecTBa
690 - 700 5-15 [leMeHT y10BJIETBOPUTEIbHBIN
700 - 787 30 - 40 IleMeHT HU3KOTO KauecTBa
787 - 803 7-14 [leMeHT y10BJIETBOPUTEIbHBIN
803 - 904 10 - 30 IlemMeHT HU3KOTO KauyecTBa
904 - 948 5-13 Xopomuid HEMEHT
948-1005 10-18 [leMeHT y10BJIETBOPUTEIbHBIN
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KauecTBO 11EMEHTHPOBaHUs 00caaHOoN KoaoHHBI 244.5 MM B ckBakuue JIA-515

OneHka KadecTBa IIEMEHTHPOBAHUS OOCAJAHOM KOJIOHHBI 244,5 MM MNpPOBOAMIACH C

nomoinbio npudopoB AKL/®K/I. KayecTBo 3anmucu — xoporiee.

lement ormeuaercs Ha auarpammax AKI/®OKJ[ mo rayowmnsr 1000 M mo crBOITY
ckBakuHbl. Beime rryounsr 1000 m ganasie AKL/®K]I 3anmucansr He Obumn. Tak Kak BO Bpemst
[EMEHTa)ka ObUI OTMEUYEH BBIXOJl IIEMEHTA Ha MOBEPXHOCTh, CUUTAETCA, UTO 0OCa/iHasl KOJIOHHA

3alICMCHTHUPOBAaHA N0 IMOBECPXHOCTH.

KadecTBo crierieHus: eMeHTHOTO KaMHsI HEOJTHOPOIHO Ha BCEM MPOTSHKCHUH 00CaTHON
KOJIOHHBI. B unTepBane 2132-2173 M mo cTBONY CKBa)XMHBI HAOIOAAETCA XOpolIee CIEIUICHNE
[IEMEHTAa C KOJIOHHOM U MOPOJIOH, YTO 00ECIIEYNBACT THAPABINUECKYIO U30JAIMI0. B ocTanbHBIX
WHTEpBaJIaX  NpeodjajaeT  HU3KOKAYECTBEHHBIM  IIEMEHT C  OTICIBHBIMH  30HAMHU

YAOBJICTBOPUTCIILHOT'O LICMCHTA. MexaHuueckas NOoAACPIKKA KOJIOHHBI JOCTUTHYTA.

Pesynwrarel nntepnperanun AKL/®K/] B kononne 244,5 MM nipuBeeHsl B Tabmure 4.14.

Tabmuna 4.14. Warepnperanus nanabix AKI/®K]] B kononue 244,5 mm

CsobOoanas kojmonHa mo AKIL: 52 mB
HHTepBan mo cTBOJ Ammutyna
CIFB&)KI/IHBI, M Y AKII, MyB Mureprperaius
1000 - 2132 30-53 IleMeHT HM3KOr0 KayecTBa
2132 - 2173 8-15 Xopomiuii IeMEHT
2173 - 2270 17 -30 I{eMeHT yA0BIETBOPUTEIbHbIN
2270 - 2341 15-50 IleMeHT HH3KOT0 KauecTBa

KauectBO nemenTupoBauus xsoctoBuka 177.8 mm B ckBaxkune JIA-515

OreHka kKadecTBa IEMEHTUPOBAHUS MPOBOAMIACH ¢ moMoIisio prudopoB AKL/DK]] u

yIBTPa3BYKOBOTO UMHDKEpPa 1eMeHTa (rpudop «USI»). KauecTBo 3amucu — xoporiee.

ITo mansbmM Y3KI[ u AKILI/®K/] XBOCTOBHK 3alleMEHTHPOBAH MOJHOCTBIO: BEPXHsS
rpaHUIla OIbeMa [IEeMEHTa ompesieneHa Ha TiayonHe 2346 M, 9YTO COOTBETCTBYET BEpXY KOJOHHBI

XBOCTOBHKA.

B O6I_I_ICM, Ka4uCeCTBO NEMCHTHOI'O KaMHS MOKHO IIPpHU3HATH YIAOBJICTBOPHUTCIBbHBIM:

Ha6J'IIOI[aeTC$I qepCAOBaHNC HWHTCPBAJIOB C XOpPOHIMM W OTJIHWYHBIM CHCIUICHUEM LEMCHTA C
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MHTEpBaJaMU C IUIOXUM CLEIUIeHueM. MexaHudeckas MOoJJep:KKa XBOCTOBUKa 177,8 MM
JOCTUTHYTA. [ MapaBnuyeckas U30Js1us IPOCTPAHCTBA MEXKIY XBOCTOBUKOM M KOJIOHHON 244,5
MM HE MOXET OBbITh rapaHTHpPOBaHA, TaK KakK Moj OalIMakoM KOJOHHBI 244,5 MM HaxoauTCA

WHTEPBaJ C HU3KOKAYECTBEHHBIM IIEMEHTOM (2346-2415 M 110 CTBOJTY CKBa)KUHBI).

HecMmoTpst Ha HU3KOE Ka4ecTBO CIETIIICHUS LIEMEHTHOTO KaMHS C KOJIOHHOH, Ha0uIr01aeMoe
B mipenenax nHrepBaia nepdoparuu (3495-3510 M o cTBONY), OH TUAPABIMYECKH H30JIMPOBAH
OT BBIIIENEKANINX MMOPOJ YYaCTKaMH C XOPOILIUM IIEMEHTOM, HauuHasg ¢ riiyounsl 3471 M mo

CTBOJIY U BbILIC.

Pesynbrarel narepnperanuun AKL/®PK]] B xBoctoBuke 177,8 MM npuBoastcs B Tabmure

4.15 u ga Puc. 4.6.

Ta6muua 4.15. Untepuperanus ganabix AKL/®K]] 8 xBocroBuke 177,8 mm (JIA-515)

CBoOoanas xoimonHa mo AKL]: 68 mB
I/IHTepBaJI 0 CTBOJLY AMHJ'II/ITy,I[a
WNutepnperanus

CKBAXUHBI, M AKL, mB

2346 - 2398 20-65 IleMeHT HU3KOr0O KauecTBa
2398 - 2415 35-60 IleMeHT HU3KOr0O KauecTBa
2415 - 2495 15-30 [leMeHT y0BJIETBOPUTEIbHBIN
2495 - 2511 7-10 Xopoumuii HEMEHT
2511- 2602 7-35 [leMeHT y0BJIETBOPUTENbHBIN
2602 — 2694 12-40 IleMeHT HU3KOTO KauecTBa
2694 - 2796 7-21 [leMeHT y0BJIETBOPUTENBHBIN
2796 - 2908 7-11 Xopoumuii HEMEHT

2908 - 2996 7-35 [leMeHT y0BJIETBOPUTEIBHBIN
2996 - 3030 13- 30 IleMeHT HU3KOTO KauecTBa
3030 - 3058 7-10 Xopouuii HEMEHT

3058 - 3072 20 - 43 IleMeHT HU3KOTO KauecTBa
3072 - 3110 7-9 Xopoumuii HEMEHT

3110 - 3165 10 - 53 IleMeHT HU3KOTO KauyecTBa
3165 - 3288 9-27 [{leMeHT y10BJIETBOPUTEIbHBIN
3288 - 3318 10 - 49 IlemMeHT HU3KOTO KauyecTBa
3318 - 3471 8-22 [leMeHT yJ0BJIETBOPUTENbHBIN
3471 - 3515 10 - 44 IlemMeHT HU3KOTO KauyecTBa
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Puc. 4.6. Jauusie Y3KI/AKIL/®K]] B xBocToBuke 177,8 mm (JIA-515)
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4.2.3. CxBaxuna JIA-519

Pesynbrarel nanubix ['MIC ckBakunbl JIA-519 B nHTEpBasie TOpHOTO OTBOA IS 3aKa4YKH

0oTX070B OypeHus mokazansl Ha Puc. 4.7, Puc. 4.8.
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Puc. 4.7. Pe3ynbrarsl HﬁTepnpeTauHH nanubix [TUC B ckBakune JIA-519 (mracter VII-XVI)
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KauecTBO 11EMEHTHPOBaHMs 00caaHON KoaoHHBI 339.7 MM B ckBakuue JIA-519

OneHka KadecTBa IIEMEHTHPOBAHUS 00CaJAHOW KOJIOHHBI 339,7 MM MNpPOBOAMIIACH C

nomoinbio npudopoB AKL/®K/I. KauectBo 3anucu xoporiee.

BepxHusisi rpaHuia BBICOTHI MOAbEMa IIEMEHTa OTMEUeHa Ha riryoune 750 M mo cTBoiy

CKB)XMHBI, YTO Ha 399 M BhIIIe OanmMaka mpeaplayIiei 00caaHol KOJOHHBI.

OO0111ee KauecTBO CIEIICHHS [IEMECHTHOIO KaMHSI HU3KOE, YTO MOXKET CBHIACTEILCTBOBATh
0 3arpsi3HEHUH LIEMEHTHOTO pacTBopa OypoBbIM. HecMOTpst Ha 3TO, TUApPABINYECKAS U3OJISIIUS
Oammaka oOcagHOW KoJOHHBI 339,7 MM MOATBEpKJACHA HCIBITAHUEM Ha T'E€PMETHYHOCTD.
@DakTUUECKOE JIaBJIEHUE T'MApOpa3pblBa 0KA3aJ0Ch BBILIE 0KMIAEMOI0, YTO CBUIECTEIBCTBYET O

XOPOIICH TUPABINIYECKON U3OJIAINH MPUOaTMadyHOM 30HBI.

KauecTBO 11eMeHTHPOBaHUS 00CcaIHON KOI0OHHBI 244.5 MM B ckBaxuue JIA-519

OrneHka KadecTBa IEMEHTUPOBAHUS IMPOBOIMIACE ¢ TIoMoIIbio prudopoB AKIL/DK] u

YIIBTPa3BYKOBOTO M30JIAIIMOHHOTO cKaHHepa (mpubop «IBCy»). KauecTBo 3amucu — xoporuee.

BerHHH I'paHrlla BBICOTHI IIOAbEMA LICMCHTA OTMCUCHA Ha FJ'IY6I/IHG 1430 M o CTBOJIY

CKBa)XMHBI, YTO Ha 615 M BbIIIe Oanmaka npeasiIyniei 00caaHol KOJIOHHBI.

B unTepsane 1546-1945 MeTpoB 1o CTBOIY CKBaKMHBI ONIPEAEIUTH KAYE€CTBO IEMEHTHOTO
KaMHs HEBO3MOJKHO M3-3a BIMSIHMSI MUKPO3a30pa Ha IIOKa3aHus U3MepeHuil. LleMeHTHBIN pacTBOp
3aMemntancss OypOBEIM pacTBOpoM BecoM 1,2 T/cM®, a BO BpeMs KapoTaka CKBaKHHA ObLIa
3amMoJIHEHa PaccoIoM BecoM 1,1 r/cM®, 4TO MOTIIO HPUBECTH K CKUMAHHIO 06CATHOH KONOHHBI H

q)OpMI/IpOBaHI/IIO MHKPO3a30pa MEKAY KOJOHHOM U IIEMEHTOM.

Ha roy6unax 1945 - 2556 M 1o cTBOJIy CKBaXMHBI Kay€CTBO CLEIUIEHUS LEMEHTHOIO
KaMHsl HeoAHOponHo. HaOmromaercss uepeqoBaHHME HMHTEPBAJIOB C XOPOIIMM IIEMEHTOM C
MHTEPBAJIaMHU C YXYALIEHHBIM CLEMJIEHUEM M KaHajlaMHM B LIEMEHTHOM KaMHe. MexaHudeckas

MNOoAACPIKKA KOJIOHHBI JOCTUTHYTA.

ITon OGammakom konoHHBI 339,7 MM wumeercs uHTepBan (2042-2065 M mo cTBOMY
CKBa)XMHBI) C XOPOIIMM KayeCTBOM ILIEMEHTHOro kKaMHsA. OJHaKO €ro orpaHM4eHHas MOIIHOCTh
(23 meTpa) HE MOXET MOJTHOCTHIO TAPAHTUPOBATH TUAPABIUYECKYIO M3OJSIIUI0 MEKKOJIOHHOTO

IPOCTPAHCTBA.
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Pesynbratel untepnperanun AKL/®K/] B kononne 244,5 MM mpuBonsatcs B TaOmnuie

4.16.

Tabnuma 4.16. Marepnperarus ganabix AKL/®K]] B kononue 244,5 mm

CBoboanas xononna nmo AKLL: 54 mB
UHTepBai 1o cTBOJy AXESH“TA}éﬂa Wsreprperans
CKBa)XHHBI, M 2
0-1430 50-54 CBo00Oo1HAas KOJIOHHA
1430 - 1546 40-50 IleMeHT HM3KOIr0 KauecTBa
1546 - 1945 35-50 KadecTBO lemMeHTa HeonpeaeneHHO
1945 - 2042 40-50 IleMeHT HU3KOr0O KauecTBa
2042- 2065 5-7 XOopoIuid IeMeHT
2065 — 2234 15-25 [lemeHT HM3KOTO KayeCcTBa
2234 - 2242 6-8 XOopoIui 1eMeHT
2242 - 2265 15-20 IleMeHT HU3KOrO KauecTBa
2265 - 2285 4-6 Xopomuid IeMeHT
2285-2467 10-18 IlemeHT HU3KOTO KadyecTBa
2467-2544 6-12 Xopoiui 1eMeHT
2544-2556 15-20 IlemeHT HU3KOTO KadyecTBa

KadecTBO 11eEMeHTHPOBaHMs XBoCcTOBHKA 177.8 MM B ckBaxkune JIA-519

OreHka KadecTBa LIEeMEHTHPOBAHUS MPOBOAMIACE ¢ nomomibio npudbopoB AKL/PKI u

YJIBTPa3BYKOBOT'O H30JIALIMOHHOTO ckaHHepa (mpubop «IBCy»). KauecTBo 3amucu — xoporuee.

ITo nannbiM Y3KI[ u AKL/®K]l XBOCTOBHK 3alleMEHTHPOBAH MOJHOCTHIO: BEPXHSS

IpaHUIIA T0JbEMa LIEMEHTA OIpe/iesieHa Ha TIIyOrHe 2567 M, 4TO COOTBETCTBYET BEPXY KOJOHHBI

XBOCTOBHKA. I[JBI ONEMCHTHUPOBAHHA XBOCTOBHKA HCIIOJIB30BAJICA CHELHUAIbHBIM II€MEHTHBIN

pacTBOp, 06J1az[a}om14ﬁ MOBEIILIEHHOM MIPOYHOCTBIO CTOMKOCTBIO K M3MEHEHHIO TEMIICPATYPhI U

JaBJICHHA.

B HHTCPpBAJIaX, COCTABIAOIINX 3HAYUTCIBbHYIO YaCTh XBOCTOBUKA, Ha6J'IIOIIaIOTC}I KaHaJlbl

B IEMEHTHOM KaMHCE. OCHOBHBIMH IMpUYIUHAMU ABJIAIOTCA HEJOCTATOUHAA HCHTPAJIU3aluA U TOT

¢dakT, YTO BO BpeMsl LIEMEHTHUPOBAaHHUS HE YAaJOCh YCTAaHOBHUTH BpAIllEHHE XBOCTOBHKA H3-3a

BBICOKOTO KPYTSIIETO MOMEHTA. DJTO NPHUBEIO K HEPAaBHOMEPHOMY BBITECHEHHIO OypOBOTO
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pacTBopa LIEMEHTHBIM U O0pa30BaHUIO KaHAJIOB. TeM He MeHee, MeXaHW4ecKas MOJIepKKa

xBOCcTOBHUKA 177,8 MM OCTUTHYTA.

NutepBan nepdoparuu (3179-3189 M mo cTBONY CKBaKHMHBI) OBbLI BBIOpaH B Ipenaesiax
y4acTKa ¢ XOPOIINM Ka4eCTBOM IIEMEHTHOTO KOJIbI[A, YTO JOJHKHO 00ECIICUUTh €ro U30JISIHIO OT

BBIINIC- 1 HMXKCJICKAIIUX I1JIACTOB.

Pesynbratel untepnperanun AKL/®@KJL B xBoctoBuke 177,8 MM npuBeneHbl B Tabiuie
4.17 n na Puc. 4.9.
Tabnuna 4.17. Watepnperanus aanusix AKL/®K]] B xBocrouke 177,8 mm (JIA-519)

CBobOoanas xojgonHa mo AKLI: 62 mB
NHuTtepBan no crBomy
CKBa)KUHBI, M AMIITY N2 Wurepnperanus
AKII, MB
BEpX HU3
2570 2657 10-30 IleMeHT HU3KOrO KauecTBa
2657 2666 2-4 Xopomuii IeMEeHT
2666 2689 5-12 LlemMeHT y1OBIETBOPUTEIBHBIH
2689 2692 2-4 Xopommii IeMeHT
2692 2740 5-12 LleMeHT y10BIETBOPUTEIHHBIN
2740 2750 2-4 Xopomuii IeMEeHT
2750 2845 5-12 LlemMeHT yJOBIETBOPUTEIBHBIH
2845 2861 12-25 [lemeHT HU3KOTO KauecTBa
2861 2875 2-4 Xopouuii IeMEeHT
2875 3047 5-12 LleMeHT y1OBIETBOPHUTEIBHBIH
3047 3094 2-4 Xopommii IeMeHT
3094 3134 5-12 LleMeHT y10BIETBOPUTENBHBIN
3134 3205 2-4 Xopommii IeMeHT
3205 3219 5-12 LleMeHT y1OBIETBOPHUTEIBHBIH
3219 3231 2-4 Xopouuii IeMEeHT
3231 3278 5-12 LleMeHT yn0BIETBOPUTENBHBIN
3278 3288 12-25 [lemMeHT HH3KOTO KadecTBa
3288 3316 5-12 LleMeHT y1OBIETBOPHUTEIBHBIH
3316 3325 12-25 [lemeHT HU3KOTO KauecTBa
3325 3335 5-12 LleMeHT yIOBIETBOPHUTEIBHBIH
3335 3350 2-4 Xopommii IeMeHT
3350 3361 5-12 LleMeHT y10BIETBOPUTENBHBIN
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4.3. OueHka GUIbTPAIIMOHHBIX H éeMKOCTHBIX CBOMCTB MPOHUIIAEMBbIX IIACTOB H

BO/JIOYNOPHBIX TOPU30HTOB 10 JaHHbIM ['MC

OneHka (GUIBTPALMOHHBIX U EMKOCTHBIX CBOWCTB BBIIIOJIHEHA [10 METOJUKE, ONMCAHHOM B
yrBepxkaeHHOM ['K3  Pochenpa «l'eonormueckoM oTueTre O  pe3yjibTaTax  ONBITHO-
IPOMBIIIICHHOTO Pa3MELICHUS TOMYTHBIX BOJ M TPOMBINUIEHHOTO pa3MeuleHus OypOoBBIX
0oTX0Z0B Ha JIyHCKOM He(dTera3okoHJIEHCATHOM MECTOPOKICHUU. YTOUHEHHE OO0BbEMOB

pa3MelieH st MOMyTHBIX BOJ U OypOBBIX 0TX010B» [14].

B kxadecTBe OMOpHBIX JaHHBIX JJI HACTPOMKU MOJENel MOPUCTOCTH U MPOHUIIAEMOCTH
WCIIOJIB30BAINCh JIaHHBIE KepHa M sfepHO-MarHuTHOro kapoTtaxka (JAMK). annwsie MK
3alUCHIBAINCh B OKCIUTYyaTAallMOHHBIX CKBaXXMHAX BO BpeMs OypeHHs U TOKPBIBAIOT BECh
re0JIOTUYECKHUI pa3pe3, BKIOYash MHTEpBalbl HUXKE ypoBHA cBoOoaHoi Boabl (YCB). Kepn
orOupasics B Oojiee paHHUX pa3BEIOYHBIX U OICHOYHBIX CKBAXUHAX W  COCPEIOTOYEH

MNPpEUMYIIECCTBECHHO B I'a30HACBIIICHHBIX UHTCPBAJIaX.

Jljig mocTpoeHus: eMHON neTpopu3nYecKoi Moienu Oblia IPOBEAEHA IIpeIBapUTeIbHAs
pabora no HopMmupoBke naHHbIX ['MC, a Taxxe HacTpoiika nanHbix no SIMK (mopucroctu u
IPOHMIIAEMOCTH) HA aHAJOTHMYHBIE JaHHBIE [0 KepHY. B pe3yibTrare, HOpMUPOBAaHHBIE 1aHHBIE
I'NC no BceM CKBa)kXMHaM CJEIYIOT €IMHOMY INTyOMHHOMY TPEHAY, U paclpe/elIeHUs] OMOPHBIX

JTAHHBIX COOTBETCTBYIOT APYT IPYTY.

IHopucrocthb

[Topucrocth paccuuThIBa€TCS M3 OOBEMHOM IJIOTHOCTH, MCIONB3Ysl CIEAYIOUIYIO

Gopmyy:
rae:

Kn — nopucrocts, 1. en.;

Pmar — CPCAHCC 3HAUCHUC (2,65) IJIOTHOCTU MATpHUIIBI 110 JAHHBIM HCCJICIOBAHUA KCPHA,

r/eme;

Prrx — ToTHOCTH 10 I TK-TT B T/cM?,;
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Pgx — IIOTHOCTH (ITIOUIA B 30HE TIPOHUKHOBEHHS B B I/cM>.

[InotHOCTh (utoua B 30HE MPOHUKHOBEHMS] B BOJOHACHIIIEHHOI 30HE (HUXKE YPOBHSA

cBOOOIHOM BOJIbI) pacCUUTHIBACTCA 110 hopmyie (4.2):
Por = Pu(1 = Kiigp) + PgpKitgp (4.2)
rue:
Py — TIOTHOCTH TI1acTOBOM Bozsl (0,99), r/em?;
Pi.p — IIIOTHOCTB 6ypoBoro coctapa (0,76) U1 cocTaBa Ha HeTAHOM OCHOBE, I/CM°;

Kugp — cpennee 3nauenme (0,3) HACBIIEHHOCTH (HIILTpAaTa OYpOBOI'O COCTaBa B 30HE
$.p

NPOHUKHOBEHUS, 11.el1. 3Hauenue 0,3 1. ex. ObUIO pacCYUTAHO IyTEM UTEPATHBHOTO MPUBEICHHUS
K o ¢popmyse (4.1) c ucnonp3zoBanuem Gopmysl (4.2) K MOPUCTOCTH Ha OCHOBE NaHHBIX AMK

B BOﬂOHaCBIHleHHOﬁ 30HC.

KoadduureHnt mnpuBeneHus K IUIACTOBBIM YCIOBHSM BBIBEIEH C HCIOJIH30BAHUEM

COOTBETCTBYIOIMX U3MEPEHUN Ha KepHe U paseH 0,94.

Bo/oHACBINIIEHHOCTD

B koHTEKcTe MaHHOTO OTUETa peyb UAET 00 OIIEHKE CBOMCTB BOJIOHOCHBIX TOPH30HTOB. [10

3TOM MMPUYIKUHE, DJICKTPHUICCKAad MOACIIb HACBINICHHOCTH HE paCCMaTpuBacTCA.

OnpeaeneHue IPaHUYHBIX 3HAYCHUM )11 BEIACICHUS KOIISKTOPOB

Brigenenue KOIJIEKTOPOB MPOBOIUTCS Ha OCHOBaHHMH mopuctoct. B mmacrax XIII-XX,
MpeIHa3HAYSHHBIX JIJIS 3aKaYKH OTXO0JI0B OYPEHUS U TIOMYTHBIX BOJI, HCTIONB3YETCs OMpeeieHue

3¢ dekTuBHOI nmoprcTocTH 1o opmyie (4.3):
Kn.ad)cl) = Kl'I(1 - KBO)’ (43)

rac Ky u Kpo — TOPHUCTOCTDb U OCTATOYHAA BOAOHACBIIIICHHOCTD, PACCYUTAHHBIC 1O SIMK.
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3nayenune mnopuctoctd Kp, mpu koTopoM 3¢ ¢dexkTuBHAs MOPUCTOCTh paBHA HYIIIO,
COOTBETCTBYET I'paHulie Kojuiekropa. B mnacrax XIII-XX kosuiekropoM siBisercs nopoast ¢ Kn

> 11,5 n.en.

KpOMe TOro, OTACIBHO BbIACIIAINCH IUIOTHBIC CHECMCHTHUPOBAHHBIC IMIPOIINIACTKH U
YIJIMCTBIC PA3HOCTH. CLIeMeHTI/IpOBaHHBIe Kap6OHaTHBIM OEMCHTOM MPOIUIACTKU MOKHO
I/I,I[GHTI/I(l)I/IHI/IPOBaTI) M0 YBCIMYCHUIO IIJIOTHOCTH, YMCHBIICHUIO HeﬁTpOHHOﬁ IMOPUCTOCTH,
YMEHBIICHUIO MHTEPBAJIBHOI'O BPEMCEHU npo6era aKYCTquCKOfI BOJIHBI B IIOPOJAEC, a TAKXKE IIO
YBCIIMUYCHUIO CKOPOCTU IMPOXOJKH. Yrim I/IILCHTI/I(i)I/ILII/Ip}IIOTCSI 0 YMCHBUICHUIO IINIOTHOCTH,

YBEJIMYECHUIO HEUTPOHHOM MOPUCTOCTH U YBEIUYEHHUIO JUAMETPa CTBOJIA CKBAKUHBI.

IIpoHH1IaEMOCTE

Mopenb NpOHUIIAEMOCTH OCHOBaHAa Ha METOAMKE ONpPENENCHUs THUIIOB KOJJIEKTOPOB
COOTBETCTBYIOIIUX UM 3aBHUcUMOCTsIM Krp-Kn. Jlns BbineneHuss THIOB KOJUIEKTOPOB ObLI
MPOBEJICH aHaIN3 KepHOBOH mH(popmamnmu B komOmHanuu ¢ nanaeiMa SIMK. B anamms Obutn
BOBJICUCHBI: JIAHHBIE TPAHYJIOMETPUHM, MHUHEPATOTMYECKHI COCTaB, BOAOYIEPKUBAIOIIAS

CIIOCOOHOCTD, a Taxkke gaHHble T2 u Kgo mo SIMK.

B pe3ynbrare yCTaHOBIICHBI MIATH OTJIMYUATEIHHBIX THIIOB KOJUICKTOPOB, BAPHUPYIONTUX OT
QIEBPOJIMTAa MEIKO3EPHHUCTOr0 (Ha TpaHUIE KOJUIEKTOpa) A0 YHCTOTO CPETHE3EPHUCTOTO
necYaHuKa ¢ MPOHHUIIAEMOCTHIO 10 Heckoimbkux Japcu (Puc.4.10):

AJIEBPOJIUT MEJIKO3EPHHUCTBIH,

AJIEBPOJIUT KPYITHO3EPHUCTHIM,

IIECYaHUK MEJIKO3EPHUCTBIN,

MEeCYaHUK CPETHE/METKO3EPHHUCTHIMN,

IICCHYaHUK CpeI[He3epHI/ICTLII\/’I.

I[aHHLIC SMK no3Bonunu pacnpoCTpaHUuThb TUIIU3AIUIO KOJIJICKTOPOB B JOITOJTHUTCIIbHBIC
HHTCPBAJIbI, HC OXapPaAKTCPU30BAHHBIC KCPHOM (B TOM 4YHCJIC B BOOJOHACBIIICHHBIC 30HBI) H, TAaAKUM

06pa30M, CYHICCTBCHHO paClIUPUTH BBI60pKy JaHHBIX JJIs ((06quHI/I$I)) CTAaHJApPTHOT'O KapoTaika.
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Puc. 4.10. Tumbl KOJUIEKTOPOB, OIPENEICHHBIX HA KEPHE, W COOTHOIICHHS MEXKIy

MOPHUCTOCTBHIO U IMPOHUIACMOCTBIO 10 KCPHY AJIA PA3JIMYHBIX TUIIOB KOJIJICKTOPOB

VYpaBHEHUE PErpeccuu MEXKIy MPOHUIIAEMOCTHIO M TOPHUCTOCTHIO VIS OIMPEACIICHHBIX

TaKUM 00pa3oM THIIOB KOJUIEKTOPOB:
logy Knp = AKy® + BKpy + C, (4.4).
Koadduunents! k ypaBaenuto (4.4) npuseneHs! B Tadnuue 4.18.

Jlanee TpeGoBaIOCh pacmo3HaTh YCTAHOBJIEHHBIE THIBI KOJUIEKTOPOB 1o nanHbM [ UC.
[Ipn sTOM HEOOXOAMMO MPUHATH BO BHUMAHHE OCOOEHHOCTHM MECTOPOXKIEHUS: HCKaKEHHE
nokazanuii 'K B kpoBiie pe3epByapa 3a cueT BIUSHUS KAIUEBBIX MOJIEBBIX LITATOB; BIUSHUE ra3a

Ha nmokaszauug [ T Ko u HKT.
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Ta6mmia 4.18. Tunel KOJJIEKTOPOB M COOTBETCTBYIOIINE PETPECCUU MEXKIY MOPUCTOCTHIO

1 NpOHHUIIAEMOCTBIO

Tun KosutekTopa A B C
ATIEBPOIUT MEITKO3EPHHUCTHIN -61,2409 41,55904 -5,104608
AJIEBPOJIUT KPYITHO3EPHHUCTHII -62,7965 42,0977 -4,673559
[TecyaHWK MEIKO3EpHUCTHIN -55,89523 38,49057 -3,745866
ITecyanuk cpeaHe/MEITKO3EpPHUCTHIN -53,52283 38,06538 -3,329502
[TecyaHuK cpeaHE3EPHUCTHIM -69,77186 46,15813 -3,629855

Takum oOpa3om AJist Ta30BOM 30HBI ObLIa MocTpoeHa nanerka YOC(Km), a st BoassHOM

3opl — 'K (AHK, ITK), npeacrasnennas Ha Puc. 4.11, rne mo ocu opAMHAT OTJIOKEHA

€CTECTBEHHAsI PaJMOAKTUBHOCTh TOPHBIX MOpoi, a mo ocu abcumcc omnoxkena AHK, I'TK -

pasHuIa MeX1y KaxymumMes BogopoaocoaepxkanueM no HK u kaxxymetics mopucroctsio mo [ TK

(He ucnpaBIIeHHBIX 3a AP (EKT ra30HACHIIICHU ).

PGSYJ'IBTEITH CpaBHCHHA OIIOPHBIX JAHHBIX W PACIIO3HAHHBIX I10 I'ncC NpCACTaBJICHLI B

npaBoii yactu Puc. 4.11. Kak BuaHO, B 11€JIOM HAOJFOAAETCS MX XOPOIIIEe COOTBETCTBHE.
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OnpeneiieHue MEXaHNYECKUX CBOVMCTB U HAIIPSOKEHUN

Tak kak BO Bcex MOITIOUIAIOMIMX CKBaXHHAaX ObLI IPOBEAEH IHMPOKOIOJIOCHBIN
AKyCTMYECKHHM KapOTaX ¢ PErMCTpalMed IIPOJOJIBHBIX U IONEPEUHBIX BOJIH, TO 3TO IO3BOJIUIO
paccuuTaTh MEXaHHUYECKHe CBOHCTBa mopoxa: moayias lOnra m xosdduuuent Ilyaccona.
Paccunrannble ynpyrue Moayiau KaluOpOBaIMChb HAa Pe3yJbTaThl aHaiM3a KepHa. BenauunHa

MHHHAMAJILHOTO TOPU30HTAIILHOIO HAMIPSHKSHUS OMPEIeIsiach 1o ypaBHeHuto (4.5):

\Y

Opyn = (Prop - P1'10p) + l)nop’ (45)

1-v
rie:
Owun — MUHMMAJIbHOC TOPU30HTAIILHOE HANIPSHKCHHE, aTM;
v — koa¢dunment Ilyaccona;
Prop— ropuoe nasnenue, Mlla;
Prop — mopoBoe nasnenue, MIla.

l'opHoe paBieHue, co3aBaeMoe MEPEKPHIBAIOIIMMU MOPOJaMHU, OBUIO OILEHEHO
MOCPEJICTBOM HWHTETPUPOBAHUSI 1O TIyOMHE OOBEMHON TUIOTHOCTH, TIOJIYYE€HHOH 1O

IUIOTHOCTHOMY KapoTaxy 1o ¢popmyiie (4.6):

1,0817
_ 73+(1,6375 -(z—49,4))

P =
rop 145,03

: (4.6)

rue:
Prop — roproe nasnenue, Mlla;
Z — alcomroTHas ryOuHa, M.

[IpsiMbie W3MepeHus TUTACTOBBIX JIaBJIEHUN OBLITN MPOBeeHbI B ckBaxkuHax JIA-515 u JIA-
519 mpubopom «Crerockomy. M3-3a HEyTOBIETBOPUTEIILHOTO COCTOSTHHS CTBOJIA CKBaYKUHBI JIA -
512 npsMble n3MepeHus JaBIeHUN HE TIPOBOIUINCH, M TOPOBOE IaBIIEHUE OBLIO MPUHSATO PABHBIM

THAPOCTATUUCCKOMY.

PacueTHas BenmurHAa MUHHUMAaJIbHOI'O TOPU30OHTAJIIbHOTO HAIIPSI)KCHUA KaﬂHGpOBaﬂaCB Ha
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OCHOBAHHMHU PE3YJIbTAaTOB TCCTOB Ha HpI/IéMI/ICTOCTB. Ananmz JaHHBIX JaBJICHHUA 3aKadyKu OBLI
HCIIOJIB30BAH JIA OMPCACIICHUA HaBJICHUA 3aKPbLITHA TPCIIUHBI. 3HaucHUE JaBJICHUS 3aKPbITUA
TPCIIHHBI ITPEACTABIIACT coboit MpsAMOC UBMCPCHUC MATHUTYIbl MUHUMAJIbHOI'O TOPU30HTAJIBHOT'O

HaIIPsAXKCHUA.

HanpaBneHHe MHUHUMAJIBHOI'0O TOPU30HTAJIBHOI'O HAITPAKCHUA OBLIO OIIpPCACIICHO II10

JAHHBIM [TPOQUIEMETPUN B KPOCC-IUIOIBHON aKyCTHKU B ckBakuHe JIA-519 (Puc. 4.12).

N3BecTHO, UTO HampaBJIeHUE BHIBAJIOB B CTEHKAaX CKBaXXMHBI, BRI3BAHHOE aHU30TPOMHUEH
CTPECCOB, COOTBETCTBYET HAIPABJICHUI0O MHUHHUMAJIBHOTO TOPU30HTAJIBHOTO HAarpspKeHus. B
ckBakuHe JIA-519 BbIBanbl HAOMIONAIOTCS B HMHTEPBAJAX TJIMHUCTBIX OTJIOKEHUH B IOTO-

BOCTOYHOM M C€Bepo-3anagHoM HampapiieHuH (165 © u 345 © 0oTHOCHTENIBHO ceBepa).

JlononHuTenbHO, MHGOPMAIMs O HANpPaBIEHUU CTPECCOB ObLIA MOJy4YeHa MO JAHHBIM
KpOCC-IMIIOJIbHOM aKyCTUKU. B aHM30TpOmHON cpene momnepedHas BOJHA, T€Hepupyemas
JTUTIOIBHBIM UCTOYHUKOM, 110 MEPE PACIPOCTPAaHEHUS 1O MOPOJIE pasliesieTcsa Ha JIBe: ObICTPYIO
MOTIEPEYHYIO BOJIHY U MEJIJIEHHYIO IIONIEPEUHYIO BOJIHY, OIS PU30BaHHbIE 110 OCSM aHU30TPOIIUU.
[lonepeunas BoyiHA, KOTOpas NOJSPU30BaHA MapalIeIbHO a3UMYyTy MAaKCHUMaJlbHOTO
TOPU30HTAIILHOTO HAaNpsOKEHUs OyIeT paclpoCTpaHsThCs ObICTpee, 4YeM IOIepeyHas BOJIHA,
KOTOpas MOJSIpU30BaHa MEPHEHIUKYISIPHO 3TOMY a3uMyTy. B pesynbrare 00pabOTKH JaHHBIX
KpOCC-AUMNOIbHON aKyCTHUKHU PACCUUTHIBAETCS a3UMYT OBICTPOIl monepeyHoi BoJIHbI. B ckBaknHe
JIA-519 a3umyT OBICTpOM TMONMEPEYHON BOJIHBI, @ COOTBETCTBEHHO W a3UMYT MAaKCHMAaJbHOTO
TOPU3OHTANILHOTO HampsikeHusi, coctaBumil 70°-80° OTHOCUTENBHO ceBepa. YUWUTHIBAsA, 4YTO
HaIpaBJIEHUSI MAKCUMAJIBHOTO U MUHUMAJIBHOI'O TOPU30HTAJIBHBIX CTPECCOB MEPIEHANKYIISPHBI,
TO a3UMYT MHHHUMAaJbHOTO TOPU30HTAIBHOIO HANpPSDKEHUS MO JaHHBIM KpPOCC-TUIOJIBHOM
akycTuku coctaBmil 160°-170° oTHOCUTENBHO ceBepa, 4TO OTJIIMYHO COTJIACYETCsl C HallpaBJIEHUEM

BBIBAJIOB, OIpeJIeIeHHBIM IpoduiiemepoM (165 °©).
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344.95°
5.78 in

74.95°
.29 in

254.9
4.291in

164.95°
5.85in

Puc. 4.12. HaHpaBHCHI/Ie MHUHUMAJIBHOT'O TOPU3OHTAJIBHOI'O HANPSAXKCHUA 110 JaHHBIM

npodunemMerpuun (clieBa) ¥ HaIPaBJICHUE MaKCHMAJIBHOTO TOPU3OHTAIBLHOTO HAIMPSIKCHHS 10

JAHHBIM KPOCC-IUIIONBHON aKyCTHKH (crpaBa) B ckBakuHe JIA-519

Cpennue noka3zaTeny neTpopu3nIecKux cBOMcTB 1o ckBaxkuHam JIA-512, JIA-515 u JIA-

519 mpencrasnens B Tabnunax 4.19, 4.20, 4.21.



Tabmuua 4.19. Cpennue noxkazaTenu neTpopu3nIecKux CBOMCTB mo ckpaxuue JIA-512
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Trybuna no crsosty AblcomoTHas TiyOnHa, M
Tun CKBaKHUHBI, M [lopucrocts, | Ilponnnaemocts,
Crpancnna | Tliact durronia O6mas | DddexruBHAS % m/]
A Kposns | Ilomonma | Kposns | [Togomma e
TOJIILMHA TOJIIMHA

JIA-512 Xl BOJIa 3122,3 3162,0 2261,1 2294,3 33,2 12,5 14,8 6

JIA-512 X1V BOJIa 3162,0 32439 2294,3 2367,5 73,2 41,5 17,2 105

JIA-512 XV BOJIa 3243,9 3289,4 2367,5 2410,2 42,7 37,2 18,6 16

JIA-512 XVI BOJIA 3289,4 3387,6 2410,2 2505,7 95,5 50,4 19,3 93

JIA-512 XVII BOJIA 3387,6 3457,6 2505,7 2575,1 69,4 39,6 15,8 7

JIA-512 XVIII BOJIa 3457,6 3567,0 2575,1 2684,2 109,1 98,7 17,3 46

JIA-512 XIX BOJIa 3567,0 3675,7 2684,2 27929 108,7 93,4 16,4 13

JIA-512 XX BOJIA 3675,7 3700,0 27929 2818,0 25,1 15,8 16,8 17




Tabmuua 4.20. Cpeanue nokaszarenu neTpou3nyeckix CBOUCTB 1o ckBakuHe JIA-515
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Trybuna no crsosty AblcomoTHas TiyOnHa, M
Tun CKBaKHUHBI, M [lopucrocts, | Ilponnnaemocts,
Crpancnna | Tliact durronia O6mas | DddexruBHAS % m/]
A Kposns | Ilomonma | Kposns | [Togomma e
TOJIILMHA TOJIIMHA

JIA-515 Xl BOJIa 3032,9 3065,7 2390,0 24226 32,6 17,1 16,3 19

JIA-515 X1V BOJIa 3065,7 31419 2422.,6 2498,6 76,0 41,5 18,9 113

JIA-515 XV BOJIa 31419 3181,1 2498,6 2537,8 39,1 33,0 19,0 11

JIA-515 XVI BOJIA 3181,1 32749 2537,8 2631,3 93,5 51,5 18,2 58

JIA-515 XVII BOJIA 3274,9 3342,4 2631,3 2698,7 67,4 40,4 16,2 6

JIA-515 XVIII BOJIa 3342,4 3449,1 2698,7 2805,1 106,4 88,6 17,4 15

JIA-515 XIX BOJIa 3449,1 3556,8 2805,1 2912,5 107,4 86,3 16,1 10

JIA-515 XX BOJa 3556,8 3610,0 29125 2965,0 52,5 42,8 16,3 20




Tabmuua 4.21. Cpennue noxkasaTenu neTpopu3nIecKux cBOMCTB mo ckpaxuue JIA-519

I'myOuna no cTBomy

AOcomtoTHast TTyOMHa, M

Tun CKBa)KUHBI, M IMopucrocts, | [IpoHHUIIAEMOCTS,
CxBaxuHna | Ilnact qmona 06 5 % Wl
A KpoBnsa | Ilomonmsa | Kposns | [logommsa HRt (ppexrBHas
TOJIIIHA TOJIIHA

JIA-519 Xl BOJIa 2642,8 2676,3 2213,0 22449 31,9 14,6 16,5 24

JIA-519 X1V BOJIA 2676,3 2750,2 22449 2316,9 71,9 35,5 16,9 64

JIA-519 XV BOJIA 2750,2 2788,6 2316,9 2354,9 38,0 33,1 18,5 11

JIA-519 XVI BOJIA 2788,6 2874,3 2354,9 2440,5 85,6 46,1 18,6 78

JIA-519 XVII BOJIa 2874,3 2940,4 2440,5 2506,5 66,0 42,2 15,9 10

JIA-519 | XVII BOJIA 2940,4 3039,8 2506,5 2606,0 99,5 74,8 15,5 13

JIA-519 XIX BOJIA 3039,8 3141,1 2606,0 2707,3 101,3 79,1 15,7 9

JIA-519 XX BOJIA 31411 3231,6 2707,3 2797,7 90,4 49,3 15,8 11

98
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4.4, OnpoGoBaHMe NMEPCNEKTHUBHBIX MJIACTOB-KOJIJIEKTOPOB MPOOHBIMH OTKAYKAMH U

0oT0Op NpOOd MIACTOBBIX BOJ

CpoiictBa 1u1acToBOil BOAbl JIyHCKOrO MECTOPOXXKIEHHMS OXapaKTepU30BaHBl 10
pe3yJibTaTaM JIabopaTOPHBIX MCCIIEI0BAHUM!

15-Ti ipo6 BO1bI, OTOOPAHHBIX B MOBEPXHOCTHBIX YCIOBHX U3 6 IOMCKOBO-PA3BEIOYHBIX
ckBakuH (JIYH-1, JIYH-2, JIYH-3, JIYH-5, JIYH-6 u JIYH-7) B nepuox ¢ 1984 o 1992 rr.

5-TH IpoO PaBHOBECHOM BOJIbI U3 Ta3a, OTOOPAHHBIX B IOBEPXHOCTHBIX YCIOBUAX IO ABYM
AKCIUTyaTaluOHHBIM ckBaxxuHaM JIA-503 u JIA-517 B 2009 r.

2-X Mpo0 paBHOBECHOW BOJBI M3 Ta3a, 0TOOPAHHBIX B IOBEPXHOCTHBIX YCIOBHUSX IO JIBYM
3KCIUTyaTaluOHHBIM ckBakuHaMm JIA-507 u JIA-511 B 2010 1.

7-MM TIIyOMHHBIX NPOO IIaCTOBOM BOJIBI, OTOOpaHHBIX B CKkBaxxuHe JIA-522 ¢ nmomouibio
MOJyJIbHO-TMHAMHYECKOTO ucTbITaresst komnanuu «Llmomoepxe» B 2011 .

13-tu ycTheBBIX TIPOO BOABI, OTOOPAHHBIX M3 IKCILTyaTallMOHHON CKBaXHWHBI JIA-552 B
nepuon 2011 u 2013 rr.

27-MH YCTBEBBIX MPOO BOJIBI, OTOOPAHHBIX M3 IKCILUTyaTallMOHHOM ckBakuHbl JIA-554 B
teuenue 2013 r.

6-Ti TIyOMHHBIX TPOO BOABI, OTOOpaHHBIX B moriomaromeld ckBaxune JIA-519 ¢

MTOMOIIBIO0 MOTYJIbHO-TMHAMUYECKOTO UcTibITaTes st Kommnanuu «Illmombepxe» B 2015 1.

JlaboparopHble HcCIE€IOBaHUS MO MATHAAUATH IOBEPXHOCTHBIM IpoOaM  BOJbI,
otoOpanHeiM B ckBaxkunHax JIYH-1, JIVH-2, JIYH-3, JIVYH-5, JIYH-6, BbImonHsSUIHCH B
Ananutnaeckoit mabopatopun OO0 «PH-CaxanunHUIIHMmopuedTh»; npoObl BOAbI U3
ckBaxuHbl JIYH-7 uccnenoamucy B naboparopun «Marathon Oil’s Petroleum Technology
Center» (PTC). HUccnenmoBanus BKJIOYadd B ce0s OMNpeesieHHE IUIOTHOCTH, BSI3KOCTH,
BOJIOPOJHBINA Moka3zarens pH, oOmiedl MuHepanu3anuu, COAEp>KaHUS MOHOB M TUIA BOJABI IO
Cynuny. U3 narHaauati oToOpaHHBIX MPo0 MIaCTOBOM BOJIbI Hanbosee JoctoBepHbiME B 2001T.
OB MTPU3HAHBI YETHIpE MPOOKI: 10 0HOM pode u3 ckBakuH JIYH-1 (tuact V) u JIVH-2 (tumact
IT), a Taxsxe nBe poObI 3 ckBakuHbl JIYH-7 (mnact [X). JIBe mpo6s! u3 ckBaxknn JIYH-5 (tutact
XI) m JIYH-6 (mnact V-VI) Obumn mpu3HaHbl Kak MpoObl COMHHUTEIBHOW JOCTOBEPHOCTH, B
OCHOBHOM, M3-32 HM3KOM MHUHEpalu3aluy IUIACTOBOM BOJbI (BO3MOXHA MpHUMECh OypOBOTO
pacTBOpa HU3KOWH MUHEpaIu3aluu 7-4 T/71 COOTBETCTBEHHO), TOJYYSHHOH B pe3yJibTaTe aHAJIN30B
II0 CPAaBHEHUIO C paHee YNOMSHYTBIMU AOCTOBEPHBIMU. [10 TOH e NMpuuYMHE HEJOCTOBEPHBIMU

OBLIM MPU3HAHBI U TpU MPoOsI U3 ckBakuHbl JIYH-3 (tumact X1, X1V u XVI).
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B 2009 r. uccnemoBaHus OBYX MpoO pPaBHOBECHOM BOJBI M3 Ta3a, OTOOpaHHBIX M3
cermaparopa TexHosnorundeckoil imauu Nel Bo Bpems pabotsl ckBaxkuH JIA-503 u JIA-517, 6pun
npoBeneHsl B AHanmutmueckoil  maboparopun OO0  «PH-CaxamuaHUIIMMmopHE)THY.
HccnenoBanust BKIIOYAIN ONpPEAEIeHUEe HOHHOTO COCTaBa, TUIA KUAKOCTH, IIJIOTHOCTH, a TaKXKe

3aMep yACIbHOTO JIEKTPOCONPOTHBICHUA BObl B cOoTBeTCTBUU ¢ 'OCT 4245-72, 'OCT 4389-

72,TOCT 23268.3-78, 'OCT 23268.2-78, TOCT 3900-85, PJ1 52.24.495-2005.

HccnenoBanust oHOW npoObl paBHOBECHOW BOJBI M3 ra3a, 0TOOpaHHOM U3 cemaparopa
TexHosoruueckoit auHun Nel Bo Bpemst pabotsl ckBakuH JIA-503 u JIA-517, ObuTu IPOBECHEI B
TOM e roxy B naboparopun «Caxanun Duepxku MuBectment Kommanu JIta.» na 3asone CIII.

HccnenoBanus BKIOYAIH OIIpEACIICHUC HOHHOI'O COCTaBa, pH KHUIKOCTH B COOTBCTCTBHH C I'OCT

P 51309.

JlonoJIHUTEIbHBIE HCCIIEIOBAHUSI CBOMCTB paBHOBECHOM BOanl M3 raza B 2009 r.
npoBoAuIuCh naboparopueid kommanuu «lllmomOepske» B r. KOxkno-Caxanuuck no 2 nmpobam
BOJIbI, OTOOPAHHBIM U3 cerapaTopa npu padore ckBaxuH JIA-503 u JIA-517. beumn npoBeacHBI
WCCJICIOBAHUSI KAaTHOHHO-MOHHOTO COCTaBa, IUIOTHOCTH, BsI3KOCTH, pH, MuHepanmuzanuu B
COOTBETCTBUU CO CTaHIApPTaMH U MeToaukamu KommaHuu «lllmoMOepike». BbUIO BBIMOTHEHO
omnpejeNieHne KOHIGHTpAllMM KaTHOHOB MeAW M I[HMHKa B OJHOM mpobe  BOAbI,

3aKOHCepBHpOBaHHOﬁ Ipu nmomouun a30THOM KHCJIOTHI.

B 2010 r. uccnenoBaHust JBYX NpoO paBHOBECHOM BOJBI M3 Ta3a, OTOOpAaHHBIX M3
cernaparopa TexHoJIorn4eckoil tuHuu Ne2 Bo BpeMs paboTsl ckBaxkuH JIA-507 u JIA-511, 6butn
npoBesieHbl B AHanutuueckoil nabopatopun OOO «PH-CaxanunHUIIMMopHepTH». OHHU
BKJIIOYAJIM B ce0sl OIpesiesieHe HOHHOTO COCTaBa, TUIA >KUJKOCTH, IIJIOTHOCTH, a TAKXKE 3aMep
YAETBHOTO 3JIEKTpOoconpoTuBiieHUss Boabl B coorBercTBuH ¢ ['OCT 4245-72, TOCT 4389-72,

I'OCT 23268.3-78, T'OCT 23268.2-78, 'OCT 3900-85, P/1 52.24.495-2005.

B 2011 r. B coorBerctBun ¢ pexkomermanuern ['’K3 (IIpotokom Nel8/53-mp. ot
03.02.2011r.) [23] «...B Tmpolecce OKCIUTyaTallHOHHOTO OypeHHs MPOU3BECTH OTOOp
KOH/IMITUOHHOW MPOOBI MJIACTOBOW BOJIBI C LIENbI0O YTOYHEHUSI 3HAYCHUs MUHEpaM3aluu...» Ha
JIyHCKOM MECTOpOXJIeHHH B CKBaXkHHE JIA-522, 3amonHeHHON pacTBOPOM Ha He()TSHOW OCHOBE,
C MOMOIIBIO0 MOJTYJIBHO-IMHAMUYEeCKOT0 ucbITaTens komnanuu «l1lnrombep:xe» Oblin 0TOOpaHbI
CeMb TJIYyOMHHBIX MpoO IIacTOBOM BOABL. [l TOBBIMIEHUS JOCTOBEPHOCTH pE3yJIbTaTOB
71a00paTOPHBIX UCCIEIOBAaHUN aHAM3 OTOOpPaHHBIX MPOO IUIACTOBOM BOABI MPOBOIMICS B TpeX

HE3aBUCHMBIX J1abopatopusx: B jaboparopun OO0 «PH-CaxanunHUIINMopHedTH» B I. OXa, B
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cobctBeHHOM 1aboparopun «Caxanmua Juepmku MaBectment Kommann JIta.» Ha 3aBoge CIIT u

B maboparopuu ['HITY JIB® ®I'Y HIIII «Pocreondona» B r. FOxHO-CaxanuHCK.

B na6opatopun OO0 «PH-CaxamuaHUIIMMopHedTH» ObLIN MPOBEACHBI UCCIICIOBAHMS
TpeX TIyOMHHBIX MPOO MIIACTOBOW BOABI U3 CKBaKUHBI JIA-522. MccnenoBanusi KOMIOHEHTHOTO
COCTaBa, MUHEPAITU3ALUU, INIOTHOCTH, BI3KOCTH BOJIbI IPOBOJAMIIKCH B IJIACTOBBIX U CTaHIAPTHBIX
yCIOBHSX corjiacHO TpeboBaHusM cucTembl kadectBa 1o ['OCT 17025 u UCO 9001. Takxke Ob110
3aMEpPEHO0 YIEeIbHOE IeKTpoconpoTuBieHue npu temmeparypax 20 u 25 °C. Ilo pesynabTaram
MIPOBEJICHHBIX MCCICIOBAHUN MOHHOTO COCTaBa pa3ra3upOBAHHOM BOJbI JJaH €€ IN€HETHUYECKUU
tun. Meronuka paboT W pe3ynbTaThl MCCIeAOBaHMM mpezactaBieHsl B otdere OO0 «PH-
CaxanmunHUITUMopued1h» «HccnenoBanne dronaoB MectopoxaeHuii JlyHckoe, ckBaxuHa Ne
522. Kuwura 2. HUccnegoBaHue CBOMCTB M COCTaBa IJIACTOBOM BOABD». Pe3ysbTaThl NMpU3HAHBI

JIOCTOBEPHBIMHU.

[Ipo6rr mmactoBoit Boabl u3 JIA-522, ortmpaBnenHele B naboparopuro OO0 «PH-
CaxanmuuHUITIUMopuedTh», Obuln pa3geneHsl Ha ABe 4dacTu. Yacth mpoO Obla BhICIaHA B
naboparopuro THITY JIB® ®I'Y HIIII «Pocreosndonay, rie ObUT BHITOJHEH KOJTHYSCTBEHHBIN
XUMUYECKUM aHAJIU3 BOJbI, BKIIIOYAIONINI B c€0s1 KATUOHHO-aHUOHHBIM aHANIU3 U OINpPEICIICHHE
J)kecTKocTH Boapl cornacHo PJI 52.24.391-95, 'OCT 23268. 5-78, I'OCT 4245-72 u TOCT P
52407-2005. IlepBuuHble pe3ynbTaThl aHATU30B coaepkatcs B npotokonax ['HITY IB® OI'Y
HIIII «Pocreondonn», npusHaHbl JOCTOBEPHBIMH M XOPOILIO COMOCTABIISIOTCS C pe3yibTaTaMu

nabopatopun OO0 «PH-CaxamuaHUTINUMopHEDTHY.

OcranbHble TpoObl ObUIM HampaBieHsl B Jaboparoputo Kommnanuum Ha 3aBon CIIIT, raoe
OBLIM TpOaHAIM3UPOBaHbl 3 TIyOMHHBIE NpoOBI BonAbl. B pesynbrare ucciaenoBaHuil OblIU
orpezieNieHbl KaTHOHHO-MOHHBIN COCTaB BOJIbl, MUHEPATIN3allus, IJIOTHOCTh, pH, mpoBoauMOCTh 1
yAETBHOE COMPOTUBIEHUE BOJABI COTNIacHO TpeboBaHusM cuctemsl kauectBa o ['OCT P 51309.
PesynbraThl uccnenoBaHMi OAHOM NpPoOBl OKazalMCh HENPEICTABUTEIBHBIMU B CBSI3U C
3arpsi3HEHUEM TJIMKOJIEM W OBUTM MCKIIOYEeHBI M3 oTdeTa jabopatopuu. Copepkanue Na+ B
OCTaBIIMXCSI JBYX Npobax mpumepHo Ha 1,5 T/n1 HuUXKe, 4yeM y JBYX, BBILIE HPUBEIEHHBIX
71a0opaToOpUid, YTO BBI3BIBAET COMHEHHUE. DTH JIaHHBIE IIPU pacueTe CpeaHeld MUHEpaIu3aluy He
NPUHUMAITUCH U UCTIOJIb30BAIMCH TOJIBKO /IS 00IIEro aHayin3a Tuna BoJl. [lepBudHbIe pe3ybTaThl

aHAJIM30B COJIEPXKATCS B MPOTOKoJax Jaboparopuu Kommanuu Ha 3aBoje CIIT.

B mepuox c¢ 2011 mo 2013 rr. Ha MeCTOPOXAEHUU OBUTM OTOOPaHBI TPUHAALATH

MOBEPXHOCTHBIX MPOO IUIaCTOBOM BOJBI Ha YCThe CKBakuHBI JIA-552, mpoOypeHHOH s
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paspabotku u skcruryataruu (OI1P) HedTsaHOM oTOpoUukH Ha 3anagHOM Kpbute O0sioka IV. Crnenyet
OTMETHUTh, YTO OTOOP MPOO MPOBOIWIICS HA CemapaTope MPH COBMECTHOW J00bIYe HEPTH W3
HEe(TAHOW OTOPOYKU, HEPTSIHOrO Tas3a, raza M KOHJEHCATa Ta30BOM YaCcTH MECTOPOXKICHUS, U
Bo/bl. CKkBaknHa Mpu 3TOM paboTana ¢ 06BogHeHHOCTHI0 70-90 % 1 0TOOp Mpod nmpoucxoaui B
MOMEHT €€ MaKCUMaJbHBIX [EOUTOB B CyMMapHOM mpuToke. CyuTaercs, 4YTO BIUSHUEM
HU3KOMUHEPATM30BAaHHOW PAaBHOBECHOU BOJIBI M3 Ta3a Ha MPEICTABUTEIBHOCTh MPOO MIIACTOBOM
BOJIBI MOXKHO TMpeHeOpedb M3-3a €€ HE3HAUYUTEIBHOIO CojepaHus (10 Ta30BBIM CKBaKMHAM

YCTaHOBJICHO, YTO COZepKaHHe paBHOBECHOM BOJIBI B raze coctanisieT mpumMepHo 0,2 %).

[Tpo6s1 u3 JIA-552 Obum pacmpeneneHsl Mexay Tpems jadopartopusmu — OOO «PH-
CaxanmuuHUITUMopuedts» B 1. Oxa, 3aBon CIII' u 'HITY JIB® ®I'Y HIII «Pocreondoumy.
JlaboparopHble uccae10BaHus BKIIOYAIN ONpeielieHne HOHHOTO COCTaBa, SJeKTPOIPOBOAHOCTH,
MJIOTHOCTH, YACIBHOTrO 3JIeKTpoconpoTtusienus, pH, u npoBogmmmcs B coorBerctBun ¢ [[OCT
17025 u UCO 9001, TOCT P 51309 u P/] 52.10.243 — 92. Llenbto 1a00paTOPHBIX UCCIIETOBAHHUNA
SBIISUIOCH YTOUYHEHHE MUHEPAIM3alliy TUIACTOBOM BOJIBI HA 3armagHoM Kpbuie O10ka [V B paiione
HedTsaHOM oTopouku O0bekTa Nel. Pe3ynbrarel uccieqoBaHuil mpu3HaHbl TOCTOBEPHBIMU, KPOME
OJIHOI U3 ABYX Mpo0, pacnpeaeneHHoii B nadoparopuro OO0 «PH-CaxanmunHUITMMopuedTh» B
r. Oxa, — npoba npu3HaHa HEKOHIMIMOHHON. [lepBUYHbBIE pe3ynbTaThl aHAJIU30B COACPKATCS B
npotokoinax Jadoparopun OO0 «PH-CaxamuaHUIINMopredTh» B T. Oxa, 3aBox CIIT" u THITY
JAB® OI'Y HIIII «Pocreondoumy.

B Teuenue 2013 r. Ha MecTOpoxkaAeHUH ObUIH OTOOpaHbI ABAIATh CEMb TOBEPXHOCTHBIX
npo0 I1acTOBOM BOJBI Ha YCTbE CKBAXKUHBI, MPOOYPEHHOH Ui pa3paOOTKU M 3KCILTyaTalluu
(OIIP) HedTsiHOM OTOpOUKM Ha 3amaaHoM Kpbuie Onoka 11 JIA-554. Kak u B ciryyae CKBaXKHHbI
JIA-552, otGop mpo6 MPOBOIUIICS HA CemapaTope MPH COBMECTHOM H00bue HEPTH U3 HeDTIHOU
OTOPOYKH, He(PTAHOIO rasa, raza U KOHJeHcaTa ra3oBOi 4aCTU MECTOPOXKJIEHUS, a TAKKE BOBI.
OT60p Ip0o6 IPOUCXOAUI B MOMEHT €€ MaKCUMAaJIbHBIX I€OMTOB B CYMMapHOM NpUTOKe. BhiBOI
0 MHUHUMAaJIbHOM BIIUSTHUM PaBHOBECHOM BOJIbI Ha MPEICTABUTENBHOCTb MPOO MIACTOBOW BOJBI
Takxe npuMeHuM u st JIA-554. Bee aBanuats ceMb po6 u3 JIA-554 6sutm otnpasiensl B [HITY
JAB® ®I'Y HIIII «Pocreondonm». JlabopatopHbie HCCIEIOBaHUS BKIIOYAINA OINpeaesieHUe
MOHHOTO COCTaBa, OAJIEKTPOMPOBOJHOCTH, YIECJIBHOIO 3JeKTpocomnpotuBieHus, pH, wu
OpoBOIWINCE B cooTBeTcTBUM ¢ PJI 52.10.243 — 92. Ilenbto nabopaTOpHBIX HCCIIEAOBAHHM
SBJISUIOCH YTOUYHEHHE MUHEpAIN3allii TUIaCTOBOM BOJIBI Ha 3anajHoM Kpblie Oioka III B paitione
HepTsaHOM oTopoukn OObekra Nel, a Takke NOATBEP)KIEHUE pE3YyJIbTaTOB HMCCIEIOBaHUMN
racToBor Boabl B JIA-552. [lepBuuHbIe pe3yiabTaThl UCCIEIOBAHUM TPU3HAHBI JOCTOBEPHBIMU.

[TepBuyHbIe pe3yabTaThl aHATU30B coJepKaTca B nmpoTokonax yadoparopun ['HITY JIBO OI'Y



103
HIIIT «Pocreondonmy.

FJ'IY6I/IHHI>I€ HpO6BI BOJEbI, OTO6paHHBIe B OTKPBITOM CTBOIJIC MOTJIONIAOIIEH CKBaKUHBI

JIA-519, Obum wuccnenoBansl B jabopatopurn OO0  «PH-CaxamuaHUIIUMopHEDTHY.

HccnenoBaHusi KOMIIOHEHTHOTO COCTaBa, MUHEPAIW3allUM, IUIOTHOCTH, BAKOCTH BOJbI
IIPOBOAMJIMCH B IJIACTOBBIX M CTAHJAPTHBIX YCIOBUSX COIVIACHO TPEOOBAHUSAM CHUCTEMBI KAUECTBA
no ['OCT 17025 u UCO 9001. Takxe ObUTO 3aMEPEHO YACIBHOE JIEKTPOCOMPOTUBIICHUE MPHU
temneparype 25 °C. Ilo pesyapraram NOpOBEACHHBIX HCCIEIOBAaHUA HOHHOIO COCTaBa
pa3ra3upoBaHHOM BOJIbI 1aH €€ FT€HETUUECKUM TUIl. MeToinKa paboT U pe3ysbTaThl UCCIEA0BAHUN
npezcrasiensl B oryere OO0 «PH-CaxamuaHUIIMopaedhTh» «AHanu3 riryOMHHBIX TPOO BOJIBI

u3 ckBakuHbI LUN-A-519». Pe3ynbTaThl mpu3HaHbl JOCTOBEPHBIMH.

OxBar IJIacTOB HUCCIIEIOBaHUAMM IL1acTOBOM Boxabl mo Omokam |I-VI mpencrasien B

Tabmune 4.22.

Tabauua 4.22. OXBar IU1acTOB UCCIEA0BAHUAMU IJIACTOBOU BOABI 010Kk0B 11-VI

Cson / Obmas NaCL sks.
MHUHEpaIH KommenTapuu | KommeHnrtapuu
IInact | CxBaxuna | brnok | Kpeun MUHEpanu3anus
o -3aIUs (Mr/m) (pacuer.) 2001 r. 2016 .
(mr/m) ’
9168 7768 HpUMEChH
I (raz) JIVH-7 i CBOJ SKUJKOCTH IJIs1 | HE JOCTOBEpHAas
9 662 8 235 3aKaHYUBAHMUS
i TYH-2 I BOCTO 18 490 15 753 JIOCTOBEpHAs JIOCTOBEpHAS
(HedTs) K npoda npoba
-1l JIA-554 | samam | 6500% 5 000* - JIOCTOBCPHAA
(medtp) npoba
-V JIA-552 IV | samax | 7900% 6 700% - JIOCTOBCPHAA
(HedTs) npoba
15 441 13 450 JIOCTOBEpHAs JIOCTOBEpHAst
(B(\)/ a) JVH-L . sana i I/If\[/[pe(c):iaTex et
a 12 982 10 687 p " | He IOCTOBEpHAs
BOJIBI
V+VI JIVH-6 v 3amaj 10 637 7 862 COMHMTEJIbHAS AOCTOBCPHAA
(Boza) npoba
7 364 6 220 HpHUMeECh
VI (ra3) JIVH-7 AV CBOJT JKUJIKOCTH JIJISI | HE JOCTOBEpHAs
7131 6 016 3aKaHYUBAHUS
VII+VII TIA-522 v | BOSTO | 15 a00% 14 800* ) JIOCTOBEPHAs
I (Bona) K poba
IX JIYH-7 i CBOJL 15 461 13 884 JIOCTOBEpHAs JIOCTOBEpHas
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Ceon / Obmas NaCL sks.
MUHEepaIn KommenTtapuun | KommenTtapuu
IMmact | CkBaxwuna | bimok | Kpsin MUHEepaTH3aIus
o -3amus (Mr/n) (pacuer.) 2001 r. 2016 T.
(mr/m) p ’
(Boma) mpo0Oa poba
15 480 13548 JOCTOBEpHAs JIOCTOBEpHAast
mpo0Oa poba
XI (ra3s) JIVH-5 \Y/ CBOJI 13733 12 332 COMHUTEJIbHAS ﬂoc;g];%zl{aﬂ
(;ZIHI;) JIVH-5 \Y/ CBOJI 3405 2334 Henﬂoli;%%zpﬂa HEJ0CTOBEpHAs
XV TTA-519 v BOCTO 8770 7370 ) JIOCTOBEpHas
(Boza) K mpoba
XVI TTA-519 v BOCTO 8600 7230 ) JIOCTOBEpHAas
(Boma) K npoba
XIX BOCTO JIOCTOBEpHAas
JIA-519 \% 13 000 11 600 -
(Boza) K mpoba

* CpenHue OKpYIJICHHbIE 3HAUCHHS MUHEPaIU3alui, pacCIMTaHHbIE 0 00pa3LaM, NpU3HaHHBIM
JOCTOBEPHBIMHU

4.5. Pe3yabTaThl onpe/iesieHUsi THAPOre0JJ0ru4ecKuX NapaMeTpoB U eMKOCTHBIX

CBOMCTB MOIJIOIHAKIIHX NJaCTOB-KOJJIEKTOPOB 10 TAHHBIM OTKAYEK

FI/II[pOI‘COJ'IOFI/I‘leCKI/IC napaMeTpbl U CEMKOCTHBIC CBOMCTBa IIOTJIOLIAIOIIUX MJIACTOB-

KOJIJIEKTOPOB OIpeJiesieHbl o pe3yibratam untepnperanuu ganubix 'UC (pa3aenst 4.2 u 4.3).
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o. OINIBITHBIE 3AKAYKH OTXO/I0B BYPEHHU S U TIOITYTHOM BOJIbI

Pa3memnenne otxom0B OypeHHs U HMOIMYTHBIX OCYIIECTBISCTCS B paMKaxX IPOMBIIIICHHON
SKCILTyaTallUH.

5.1. Pe3ynbTaThl pa3MelieHUs1 0TX010B OypeHust

5.1.1. Nudopmamnus o pazmMenieHun OYpPOBBIX 0TX0/10B Yepe3 ckBaxkuHy JIA-512

CkBaxmna JIA-512 wucnonp3oBanach [Uisi 3aKkadkd OTX0J0B Oypenus JlyHckoro
mecTtopoxaeHust B nepuog ¢ 2008 mo 2015 rr. OxHako, B CBSI3U ¢ PUCKOM pOCTa TPEIIMHBI 32
IpeJiebl TOPHOTO OTBOJAA OBLJIO MPHUHSTO PEUICHHE OCTAHOBUTH 3aKauKy OypOBBIX OTXOJIOB Yepe3
ckBakuny JIA-512 u 3akoHcepBupoBath. B aBrycre 2017 r. odopmieHbl JOKYMEHTHl Ha
KOHCEPBAaIIMIO CKBAKUHBL. B TO jxe BpeMs ckBaxkuHa JIA-512 sBisieTcst XOpommM KaHu1aToM st
IIPOBEJCHUS MPOMBICIIOBBIX TN€O(PHU3NYECKUX HCCIEIOBAHUM MO KOHTPOJIIO 33 MPOABHIKEHUEM
ra3o-BojisiHoro koHTakrta B Onoke IV JlyHnckoro mecropoxnenus. B cBsa3u ¢ stum, Kommanus
OCTaBIIsieT BO3MOXKHOCTh MpoBeneHusi [ UC B maHHOW CKBa)KWHE, [Tl 4ero OyAeT BBIMOIHATHCS
BpPEMEHHAsl pacKOHCEpBallus CKBaKHHBI. Pemienue o nenecoodpaznoctu nposeneHus ['MC no
KOHTPOJIIO 32 T'a30-BO/ISIHBIM KOHTAaKTOM B ckBaxkuHe JIA-512 Oyner npunumarsest Komnanueit Ha
OCHOBaHMHM aHajdu3a HMHGOPMAIMM MO COCEAHMM CKBaXMHaM M B ueinoMm Mo JlyHckomy

MECTOPOKACHULO.

HaxomnneHnnslit 06beM 0TX070B OypeHHs, 3aKadyaHHbIM BO BCe TUIACTBI CKBaXHHbI JIA-512

B niepuoa 2008-2015 r. coctaBun 209 Thic. M.

OrneHKa BMECTUMOCTH O0JIaCTH pa3MENIeHHsI OTXOI0B OypeHus s cKBaXuHbl JIA-512
obL1a npeacrasneHa B 'K3 B 2012 r. B pamkax «I'€ooru4eckoro otT4yera o pe3ysibratax OInbITHO-
IOPOMBIIIJICHHOTO  pa3MEIIeHUusT OTXOJ0B OypeHuss M TMONYTHBIX BoJ Ha JlyHckom

He(Tera30KOHICHCATHOM MECTOPOXKaeHUun» [12].

5.1.2. Undopmanus o pa3melieHun 0ypPoBbIX 0TX0/10B Yepe3 ckBaxkuHy JIA-519

CxkBaxuna JIA-519 BBeneHna B akcrutyaranuio B siHBape 2016 1.

dakTHUeCKHE U Pe3epPBHBIE HHTEPBAILL iepdopalinu cKkBakuHbL JIA-519

Bribop unTepBanoB nepdopanuu B ckBaxuHe JIA-519 Obu1 cpenaH Ha OCHOBaHHMHU
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pe3ynbratoB uHTeprperannd AaHHBIX [ MC m OmeHKM KadyecTBa IEMEHTHUPOBAHUS XBOCTOBHKA
177,8 mm ckBaskunbl JIA-519. B ssuBape 2016 r. 6611 nepdopuposan miaact XX B unrepsaie 3179-

3189 M mo cTBONY CKBaKMHBI. Pe3epBHbIe MHTEpBaibl nepdopanuu BeIOpaHsl B miactax XIX,

XVIIu XVI.

Kak Qaxtnueckuii, Tak ¥ pe3epBHbIE HHTEpBaIbl mnepdopauuu ckBaxuHbl JIA-519
COOTBETCTBYIOT OCHOBHOMY WHTEpBAy pa3MeIeHHs OTXOI0B OypeHus B Oioke «By»
YTBEPKJICHHOTO0 TOpHOTo 0TBoAa. Orpanuvenue 0j0ka «B» mo adcomotHOM rimyoune — 2100 —

3000 m. I'opHBIf OTBOJT HAXOAUTCS B TEKTOHHYECKHUX OMokax [V u V.

B kauectBe mpeBenTtuBHOW Mepwhl B 2019 romy B ckBaxkuHy JIA-519 Obln1 moGaBieH
JOTIONTHUTEIbHBIA HMHTeBan mepdopauuii B paHee mporneppopupoBaHHbid miuacT XX, HO Ha
nryonaax 3146-3151 M 110 CTBOJTY CKBOKHHBIL. DTOT HHTEPBAI ObUT TIporniepGoprpoBaH ¢ MEIbI0
UCKITIOUYCHHS PUCKOB, CBS3aHHBIX C YXYIIICHUEM MTPUEMHUCTOCTH CKBAXXHHBI BO BPEMs KaMITaHUU

6ypeHI/m C YBCJIIMYCHHBIM OTKIIOHCHHEM OT OCH CKBAYXHH.

@dakTHYECKH M pe3epBHBIC MHTEPBAIBI mepdopannu ckBaxuabl JIA-519 npuBeneHsl B

tabymne 5.1, a Takxke ykazansl Ha Puc. 4.7 u 4.8 pa3nena 4.1.3.

Tabmuua 5.1. @axkTuyeckuii v pe3epBHbIE MHTEPBAJIBI epdopanuu ckBaxuHbl JIA-519

10 CTBOJY BEpT. TIIyOWHA OT a6c. LIVOHHA. M
InacT CKBaXKMHBI, M CTO0JIa pOTOpa, M Y ’ [pumeuanme
Ber HHU3 Ber HU3 Ber HU3
XX 3146 3151 | 27668 | 27718 | 2712.2 | 2717,2 | "epdbopuposan
cen. 2019 r.
XX 3179 3180 | 27998 | 2809.8 | 27452 | 27552 | "ePbopuposan
suB. 2016 1.
XIX 3078 3088 | 2698,8 | 2708,8 | 2644,2 | 2654,2 | pesepsHbrit
XV 2988 2998 | 2608,8 | 2618,8 | 2554,2 | 2564,2 | pesepeubiii
XVI 2811 2821 | 2431,8 | 2441,8 | 2377,2 | 2387,2 | pesepsusiit

Hcnbrranue maacta XX ckBaxkunbl JIA-519

[Tocne nepdopanuu mracta XX ¢ 1eTbI0 UCIBITaHUS CKBAXUHBI JIA-519 ObUTH TPOBEICHBI
TecToBas 3aKauka COJIEBOTO PacTBOpa ¢ TMOTHOCThIO 1,1 r/cM® M KamuGpoBOUHBIHA TecT ¢
ucnosnb3oBanueM Mopckor Boasl (Puc. 5.1). Kak npu 3akauke coJieBOro pacTBopa, Tak U MpU

3aKa4yKe MOpCKOﬁ BOJBI paCXod 3aKa4YKU B CKBA)KUHY U3MCHAJICA ITOMIAroBo.

B PE3YJIbTAaTC aHalln3a PE3yJIbTATOB TCCTOBBIX 3aKAYCK Komnanwueit ObLu OIPCACIICHBI
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CJIEAYIOUINE apaMeTphl:
yCThEBOE JaByieHHe ruipopaspeia — 40 Mlla;
YCTbEBOE JABJIEHUE paclipocTpaHeHus Tpemunsl — 28,1 Mlla;
B [IpOrpaMMHOM Tpoaykre «StimPlany Obu1o paccuntano 3a00HHOE TaBICHUE 3aKPBITHS

tpemunbl — 51,5 Mlla.

JlaHHbIE TIPOBEIEHHOTO HCIIBITAHUS TaKXKe OBbUIM MPOAHATU3UPOBAHBI CIIEUUATHCTaMU
noapsnHoi opranuzamnueii «MI-SWACO»y, KOTOpbIe BBIMOTHUIN MOJCIUPOBAHUE Pa3MEIICHUS
0oTX0/10B OypeHust st ckBakuHbl JIA-519. Jlns oueHKW NaBIEHUS 3aKpbITHS TPELIUHBI ObLI
NPOAHAJIM3UPOBAH TEPUOJ TAJACHUS JABJICHUS IMOCJE MPEKPAIICHUsT 3aKayKu TOCPEICTBOM
ananuza G-¢yHkuuu (6e3pa3MepHoi (YHKIIUU BpeMEHH, MpeAHa3HAYCHHOUN ISl TUHeapu3alun
MOBE/ICHNUS IaBJICHUS BO BPeMsI MCTECUCHHUS )KUJIKOCTH U3 TPEILIMHBI B TIIACT). J[aBleHue 3aKpbITUs

tpemuHbl coctaniseT 51,9 MIla (Puc. 5.2).

Jlis TmpoBEepKU KOPPEKTHOCTH OMpEAeNiCHUs] MaBJICHHSI 3aKpPBITHS TpPEUIMHBI ObLIN
NPOAaHATU3UPOBAHBI JaHHBIC KaTMOPOBOYHOIO TECTa C 3aKaykoi Mopckoi Boawl (Puc. 5.5).

JlaBneHue 3aKkpbITHs TpeIMHbI cocTaBmiio 52,5 Mlla.

Taxum 06pa3zom, Tpu pe3ynbTaTa UHTEpPIpETali UCTIBITaHus Macta XX B ckBaxkuHe JIA-

519 moka3anu 0IM3KHE 3HAYCHUS 3a00HHOT0 JAaBJICHUS 3aKPBITHUA TPCIIUHBI.
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Puc. 5.1. Ucnertanue miacta XX B ckBaxuue JIA-519
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Puc. 5.2. Aranu3 tecta tumacta XX ¢ MOCTENCHHBIM YBEIIMYEHUEM PAcXoJla M 3aKauyKOu

COJIEBOT'O pacTBOpa

3;;(35.10!1!18, MIIa Pacxoa, M*/MuH 3aboiinoe JaBaenne, MIla
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Puc. 5.3. AHanu3 kaTuOpPOBOYHOrO TECTAa C 3aKayKOM MOPCKOM BOABI

JlMHaMHKa OCHOBHBIX MapaMETPOB 3aKauKH OTXOI0B 6VDCHI/I$I 4EpE3 CKBAXHUHY JIA-519

MakcumanbHOE yCTheBOE AaBieHHe, 3adukcupoBanHoe B 2020 romy, cocraBmio 32,2

MIIa, oHO HE MPEBHITIAIIO0 MAKCUMAIBHO JTOTTYCTUMOTO 3HAYCHHS yCTheBOTO AaBieHus 45 MIla.

B 2020 roay MakcHMaldbHas CKOPOCTh 3aKauku cocTaBuna 0,64 m°/muH. dakTHueckas
IUIOTHOCTh 3aKauMBAaeMOTO OypoBOTO IIamMa cocTaBuma 1,27 T/cM3, 4TO COOTBETCTBYET
TIPOEKTHBIM TPeGOBAHMAM IO TIOTHOCTH maaMa < 1,3 r/cm®. MakcuManbHOE 3HaUeHHE BA3KOCTH

6ypOBOF O IjraMa JOCTHUIallo 95 CCK/J'I, 4YTO HEC MPCBLIIIACT 3Ha‘-IeHHI>i, 3asABJICHHBIX MPOCKTHBIMU
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Puc. 5.4. Jlunamuka pacxo/ia 3aKauky M yCThEBOTO AaBJIeHUs B ckBakuHy JIA-519 B 2020

B 2020 rony uepes ckpaxuny JIA-519 6bu10 3akauano 21,04 Teic. M3

0TXO0J0B OypeHus,
HOMYTHBIX BOJ W BOJ, HCIHOJb30BAHHBIX JUI COOCTBEHHBIX IPOU3BOJCTBEHHBIX U
TEXHOJIOTUYECKUX HYXJ. PacmnpeneneHue oTxofoB OypeHMs IO THIy >KHJIKOCTH, a TaK XKe
HaKOIJICHHbIE OOBEMBI 3aKaukd, MPEACTaBIeHb B Tabmumax 5.2 u 5.3. ['paduk CyTOYHBIX H

HAKOIUIEHHOTO 00beMOB 3aKauku uepe3 ckBaxuHy JIA-519 npusogutcs Ha Puc. 5.5.
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Tabnuma 5.2. Pacnipenenenue oTxo10B OypeHus, 3aKkadyaHHbIX yepe3 cCkBaxuHy JIA-519

110 TUITY XUIAKOCTH

Tun xxugkoctu

Pasmeniénusie 00beMEI 3a

2020r., mM°
BypoBbie oTX0/1b1 8978,5
[Tynsma 6ypoBoro nuiama 6475,5
OtpaboTtaHHbI OypOBOI pacTBOP Ha BOJHOW OCHOBE 0
OtpaboTaHHbBIl OYpOBOIl pacTBOp Ha HEPTAHON OCHOBE 2216
OTxo0/1bI IIEMEHTA 113
YriieBogopogHas OCHOBa OypOBOTO pacTBOpa 174
HeoOpaboTanHbIii m1amMm 0
I[MonmyTHbIe BOABI W BOABI, HMCHOJb30BaHHbIE IS
COOCTBEHHBIX NMPOU3BOJACTBEHHBIX M TEXHOJOTHYECKUX 12 066
HYK/ IPH pa3BeliKe H 100bIYe YIJIeBOJOPOAHOIO ChIPbS
BricokoBsizkas OydepHas )KHIKOCTh 1019
Mopckas Boga 7319
KoHcepBaioHHast )HJIKOCTb 0
KuakocTh U1l 3aKaHYMBAHHS CKBAXKHH 0
JlpeHaxHble BOJIbI 3147
Hpyrue xuakocty (TIacTOBast BOJa U JPYTHE KUAKOCTH) 581
Bcero 3akauano: 210445
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Ta6muma 5.3. CpaBHEHHE HAKOTIJICHHBIX 00bEMOB 3aKaYKH C MMPOSKTHBIMU 00beMaMu

obyacreit pazMeleHus 0Txo10B 1o coctosinuto Ha 01.01.2021 r

Pa3peménnbii
00béM
TPOMBINLICHH |y conuennbrii
oro
dbakTuyecku
Tun :;xkuaxocTn pa3MereHust . .
6ypOBbIX pa3MeméHHbIi
oobem?, M2
OTXO0/0B U
MONMYTHBIX
BOI, M°
IBypoBbIe 0TX0/1b1 419 606 122 398,8
[Tynena GypoBoro nurama 97 257,7
OtpaboTaHHbIil OypOoBOl pacTBOP Ha BOJHOW OCHOBE 5516
OTtpaboTanHbIi OypOBOi pacTBOp Ha HE(PTIHONH OCHOBE 15 506
OTXO/BI IIEMEHTA 1 956
'YrieBogopogHas ocHOBa OypoBOTo pacTBopa 2163,1
IMonyTHble BOABI M BOJAbl, MCHOJb30BAHHbIE [JIsl
co00CTBEHHBIX NMPOU3BOICTBEHHBIX /|
474 682,4 243 446,8
TeXHOJIOTHYECKUX HY:KJI NMPH pa3BeaKe W 100bIve
YIJIeBOIOPOTHOTO CHIPbSI
BricokoBsizkast OydepHas KUAKOCTb 19 165,2
Mopckast Boga 112 911,5
KoHcepBalMoHHas )KUJIKOCTb 1083
DKuakocTh I1d 3aKaHYMBAaHUSA CKBAYKUH 12 818
/IpeHa>xHbIC BOJIBI 96 233,1
/lpyrue kuakoctu (IJactoBas BoJa M JApYyTHE
JKUJIKOCTH) 1236
Bcero 894 288 365 845,6

! HakoruieHHBIH 06beM 0TX0J0B OypEHUs ¥ IPYIUX KUAKOCTEH, 3aKauaHHbIi yepe3 ckBaxuHbl JIA-512 u JIA-519
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Puc. 5.5. CyTouHble U HAKOIUIEHHBIN 00bEMBI 3aKaUKH OTXOJI0B OypEHUs Yepe3 CKBAKUHY

JIA-519 3a 2020 r.

JlonoaHUTENIbHBIE Te0(DU3NUECKHE UCCIIeNOBaHNs B ckBaxknue JIA-519

Konmponw 3a usmenenuem nonoxcenuss 'BK (2015 2.)

Bo Bpems Oypenus ckBaxunbsl JIA-519 B 2015 r., ypoBeHs razo-pozsHoro kontakra (I'BK)
ObLT ompezenieH B mpenenax nopoxa IX mimacta marmHCKOro TOpU30HTA Ha riyouHe 2468 M mo
CcTBONy CKkBaxkuHbl unum 2053 ™M aOcomoTHOM rnyOuHBL [l ompeneneHus KOHTaKTa
WCIIONIB30BAINCh JIaHHBIE KapoTaka B OTKPBITOM CTBOJE€ B Ipolecce OypeHus (MeToj
COTIPOTUBIICHUN, KOMOWHAIIMA HEUTPOHHOTO U TUIOTHOCTHOTO KapoTa)ka) M JaHHBIE KapoTaxka B

obcaxenHoM ctoiie (MMHI'K).

B 2016 r. ¢ menpro kKoHTpoOs 3a u3MeHeHueM monoxkeHus: ' BK Oputn mpomsBeneHbl
noBTopubie uaMmepenuss npubopom MHI'K (Puc. 5.6). Ilo pesynabratam KapoTaxa OBLIH
YCTaHOBJIEHBI MOJOLIBA FA30HACHIIIEHHOTO HHTepBaia (2460 M mo cTBONy CKBaKMHBI, 2046 M
a0COIOTHOM TITyOMHBI) U KPOBJISL BOJIOHACBILIIEHHOT0 HHTEpBaa (2464,5 M 110 CTBOJYy CKBa)KUHBI,
2050 m abcomorHOM TayOuHbI). Tak kak Texkymwmii [ BK Haxomutcs B mpenenax TNIMHHCTBIX
OTJIO’KEHUH, TO ONPENIETUTh €r0 TOUHOE MOJI0KEHHE HEBO3MOXKHO. 3a OJIMH I'0Jl KOHTAKT IMOAHSIICS

MUHUMYM Ha 3 M 10 aOCOJIIOTHBIM OTMETKaM.
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Puc. 5.6. Kontpons 3a usmenenuem nonoxenus [ BK B ckBaxune JIA-519

Konmponw 3a evicomou mpewunot (2016 2.)

B Hos6pe 2016 r., B pamKax KOHTpOJS 3a paclpoOCTpaHEHHUEM TPELIMHbI, ObUIN

IMPONU3BCACHDBI FeO(i)I/I3I/I‘IeCKI/Ie HCCIICO0BaHMA C LECJIBIO OMPEACIICHUSA TeKYHIeﬁ BBICOTHI TPCIIWHBI

ruapopaspeiBa. KoMriuiekc vccnenoBanuii BKItoYanl B ce0si KpOCC-IUIONIBbHYIO aKyCTHKY (ITprOop

«ThruBit Dipole Sonic») u tepmomerpuro (mpubop «PBMSy). 3ammck ocymiecTBisiiack B

unTepBasie 3000-3188 M 1o CTBOTY CKBa)KMHBI HAa pa3HBIX PeKUMax pabOThl: B OCTAHOBJIEHHON Ha

TpU JHA CKBAXXHWHE, BO BPEMA 3aKa4KH MOpCKOfI BOABI U B TCUCHUEC CYTOK IIOCJIIC OCTaHOBKH

3aKauyku MOPCKOM BoAbl. CIyCTHTh Teopu3nueckune mprudopsl HIbKe TyOouHb! 3188 M o cTBOITY

CKBA’KMHBI HC YJIAJIOCh U3-34a OTJIOKEHMI IIIaMOBOM IMYyJIbIIBI.

OnpeﬂeneHHe BBICOTHI TPCIIWHBI ITO JaHHBIM TCPMHUYCCKUX I/ICCJ'IG,HOBaHI/Iﬁ OCHOBAHO Ha

OXJIAKJICHUU TOTJIONIAIOIIET0 MHTEpPBAJIa 3aKauMBAa€MOW XOJIOMHOM MoOpckou Bomou. Ilocne
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OCTAaHOBKHM CKBa)KMHBI TEMIIEpATypa B CTBOJIE YBEJIMYUBACTCS 3a CUET TEIlIa IUIACTa, IIPUYEM, B
OXJIX/IEHHOM TIOTJIOIIEHHBIM (DIIIOMAOM HMHTEpBajie, 3TOT POCT 3HAUUTENBHO 3amemisercs. B
pe3yJbTare MPOTUB TNPHUHUMAIONICH XOJOMHBIA (IIOWA TpeUMHbl 00pa3yeTcs aHOMaus

OTHOCHUTEJIPHO HU3KUX TEMIICPATYP 110 CPABHEHUIO C BMCIIAOIIMMU ITOpOJaMHu.

Jannble TepMoMeTpun n300paxeHsl Ha Puc. 5.7. Hwke rioyOunsr 3150 M HA JaHHBIX 10
3aKauky BOJbI HaOIIOJaeTcs sIBHAs aHOMaJMs HU3KUX TeMmmeparyp. Bo Bpems 3akauku
TeMIepaTypa B CKBaKMHE paBHA TeMIlepaType 3akaunBaeMoi Bojbl. [locie ocTaHOBKHM 3aKayku
pocT TeMreparypbl Huxe TyouHsl 3150 M 3HAYUTETHFHO OTCTACT OT BBIIICIICKAIIUX TOPOJI, YTO
TOBOPHT O TOM, 4TO (PUIBTpALIUS XOJIOAHON BOABI IPOUCXOUIA B TOM HHTepBasie. [1o qaHHBIM
TEPMOMETPUH BEPXHsIsl TPAaHUIIA Pa3BUTHI TPEIIMHA YCTaHOBJeHA Ha riryouHe 3150 m no cTBoy

CKBaKUHBI (2716 M aOCOMIOTHOMN TITyOUHBI).

JlurosibHas aKyCTHKa UCIOJIb30BAJIaCh B KAYECTBE JOMOIHUTEIBHOTO METOa [l OLIEHKU
BBICOTHI TpeLIMHbl. Hainuue TpemuHbl B MOPOAE NPUBOIUT K YBEIUYEHUIO AHU30TPOINUHU
aKyCTUYECKUX CBOMCTB, KOTOpass MOXXET ObITb OLICHEHa INpU I[OMOLIM IONEPEeYHbIX BOJIH,
3apETUCTPUPOBAHHBIX ~AaKyCTHYECKUMH TPHOOpaMH C JWIOJBHBIMH HCTOYHHKaMu. B
He(TerazoBoi OTpaciu JAOBOJIBHO PACIPOCTPAHEH METOA, NPH KOTOPOM IPOU3BOJUTCS 3alUCh
JUIIOJIBHOM aKyCTHKH 10 U IIOCJIE THAPOpa3phlBa IJ1aCTa, U [0 pa3HULe U3MEPEHHON aHU30TPOIHH
oTpesieNIeTcsl HaluYhe U BbIcoTa TpeluHbl. B ckBaxune JIA-519 akycTuueckuil kaporax ObuI
IPOBEJEH /10 TUAPOpa3pbiBa (BO BpeMsl OypeHHUs CKBaKHMHBI) U THocie ruapopaspbiBa (uepes 10
MECsILIEB T0C/IEe Hadalla dKCIUTyaTaluu). JJaHHbI OAX0A He Jai 0KUAAEMOro pe3yJsbraTa u3-3a
BBICOKOM aHU30TPONMM, BBI3BAHHOM HAIWYMEM TOPU3OHTAIBHBIX HANpPSHKEHWM, KOTopas

Ha6J'IIO,I[aeTC$[ Ha aKyCTUUYCCKUX JAHHBIX KaK 0, TaK WU ITOCJIC TUAPOPA3PHIBA.

B pesynbrare ObUT HCHONB30BAaH albTEPHATHBHBIM MMOAXOJ K aHaIM3y JaHHBIX:
CPAaBHMBAJINCh HMHTEPBAJIBHBIE BPEMEHA MENJIEHHOW IIONEPEYHOW BOJHBI B OCTAHOBJICHHOMU
CKBAJKMHE M BO BpPEeMs 3aKauyKu MOpcKoi Boabl. B nnTepBane 3155-3170 M 1o cTBOJTy CKBaXKHHBI
WUHTEPBAJIbHOE BPEMsi B OCTAHOBJICHHOW CKBa)XKMHE MEHBIIE, 4eM BO Bpems 3akauku (Puc.5.8).
Beoimie rimyOunbt 3155 M ABe KpuBbIe HMEIOT MPUMEPHO OJMHAKOBBIE MOKa3aHus. PacxoxaeHue,
HaOmomaemoe B uHTepBase 3155-3170 M, ObUIO TPOMHTEPHPETHPOBAHO KaK YBEIUYECHHE

AHU30TPOIINH, BBI3BAHHOC PACKPBITHUEM TPCIIUHBI BO BpECMs 3aKaYKH BOIBI.
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Temneparypa
Yepes 10 yacos nocne 3akauku
20 °C 100
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Puc.5.7. Ananu3 BeICOTHI TPEUIMHEI 110 TAHHBIM TEPMOMETPHH B ckBaxxnHe JIA-519
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Puc. 5.8. AHanu3 BBICOTHI TPELIMHBI [0 JaHHBIM TUMOJIBHON aKyCTUKU B CKBaxkuHe JIA-
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B 2019 roay Obutn mpoBeAeHbI pabOThl IO MOHUTOPHHTY PACHpPOCTPAHEHHUS TPEIUHBI

TUApOpa3phiBa C IMOMOIIBIO METOJa TEPMOMETPUH, aHAIOrm4HOo padoram B 2016 romy. Ilo

pe3yjabTaTaM KapoTaiKa OBLIO YCTAHOBJICHO, YTO BBICOTA IMOAHATHUA TPECIIMHBI HE U3MCHHJIACH I10

CpPaBHEHHUIO C pe3yJbTaTaMu KapoTtaxa B 2016 roay.
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Puc. 5.9. AHanu3 BBICOTHI TPEIMHBI 110 JaHHBIM TepMomeTpun 2016 u 2019 B ckBakuHe

JIA-519

Takum o6pa30M, Ha OCHOBAaHHWHU HC3aBHUCHUMBIX I/I3MepeHI/II71 MOXHO CA€JIaTb BBIBOA, YTO

TpCIIHMHA pacnoiaractcda B Mpclciiax IacTa XX. BerHSISI T'paHulla TPCIIHWHBI HAXOAUTCA B

uHTepBaie 3150-3155 M no cTBOIY CKBaXKUHBI.
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5.2. Pe3yabTaThl NPOMBILILJIEHHOT0 pa3MellleHUsl MOMYTHBIX BOJ

CxBaxkxuna JIA-515 BBemena B skciutyatauuto 9 ampens 2012 r., mocie OKOHYaHUS
CTPOUTEIILHO-MOHTXKHBIX PabOT Ha MaaTdopMe MO BBOAY B IKCILIyaTaIMIO IMOBEPXHOCTHOTO

000py1I0BaHUA.

HuTepBansl nepdopanmnu ckpaxunsl JIA-515

[Tpu BBIOOpE MHTEpBaNIOB mepdopannn ckBaxuHbl JIA-515 npuHuManuchL BO BHUMaHHE
CIIEYIOIIHE KPUTEPUH:

HaJM4KMe KOJUJIEKTOpa C TONIIMHON He MeHee 10 Mm;

HaJIMYMe XOPOILIEro KayecTBa LIEMEHTHOIO0 KaMHs 3a KOJIOHHOW HaJ U I10J UHTEpBallaMu
nepdoparuu, 00ecreynBaroIero HaJJe)KHOE Pa300IeHIe ¢ HIKe- U BILIENIEKAIUMHU TUIaCTaMU;

BO3MOXXHOCTh pa3MELIeHHs] MHTEpBAJIOB nepdopauuu Oauke K MOAOLIBE IulacTta (YTo
YBEJIMUYMBAET BPEMsl SKCIUIyaTallUM JAHHOTO HHTEpBajia nepdopaiuu, Tak Kak i pocra

TPEILIMHBI TUAPOPA3PHIBA BBEPX B 3TOM cllydae TpeOyeTcs OOJbIlie BpEMEHH).

Daxmuyeckue uHmepsavl neppopayuu

CkBaxxuna JIA-515 nepdopupoBana B nexkadpe 2011 r. B unTepBajie otH.0.3495 — 3510 m
/ a.0.2850,9 — 2865,9 M B mHTepBane 3aneranus miacta XIX maruHckoro ropuzonta (Tadbiamia
5.4). Beutn ucnone3oBanbl 3apsabl «Ilaysp xer Omera 2906 HMX» ¢ dasupoBkoit 60 °,

JIUaMeTpoM 73 MM C MIIOTHOCTHIO niepdopamuu 19,67 oTB./m.

Tabnuna 5.4. @aktuyeckue UHTEpBaNbl nepdopannu ckBakuHbl JIA-515

Beprukanbnas
ITo cTBOMTY AOQCOIOTHBIE
IyOMHA OT CcTOJIa
[Tnacr CKBAKUHBI, M OTMETKH, M
poropa, M
BEpX HU3 BEpX HU3 BEpX HU3
XIX 3495,0 | 3510,0 | 2905,0 2920,5 2850,4 2865,9

Pe3zepenvie unmepesanvl nepgopayuu

Kpome yxe nepdopupoBannoro miacra XIX, B ckBakuae JIA-515 umerorcst B Hamu4Ium
pesepBHbIe HHTepBaibI nepdoparuu B mactax XIII - XVIII garunckoro ropuzonra (Tabmumna 5.5

u Puc. 4.4 u 4.5 paznena 4.2.2.).
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Tabnuua 5.5. PezepBHble nHTEpBaibl epdopannun ckBaxunbl JIA-515

[To cTtBOMTY Beprukanpnas AOGCOIIOTHBIC
rJ1yOMHA OT CcTOJIa
CKBa)XHHBI, M OTMETKH, M
poTopa, M
ILmact | BEpx HU3 BEpX HU3 BEpX HU3
X111 3043 3053 2454 2464 2399,4 2409,4
XV 3095 3105 2506 2516 24514 2461,4
XV 3159 3169 2570 2580 25154 25254
XVI 3206 3216 2617 2627 2562,4 2572,4
XVII 3315 3325 2726 2736 26714 2681,4
XVIII | 3396 3406 2806 2816 2751,4 2761,4

Yka3aHHEIC HHTCPBAJIbI nep(popauml OBUIM HCIIOIb30BAHbI IIpHu MOACIINPOBAHUH ITPOLICCCa
pasMCIICHUA HOHYTHOﬁ BOJIbI B PC3CPBHBIX IOITIOIIAOMIHX IJIaCTax .HYHCKOFO MCCTOPOKIACHUS

(pazmen 6.2.2).

OHDG[[GJIGHI/IG YCTHEBOTO AAaBJICHUA THAPOPA3PhIBA IJIACTA M UCTIBITAHUEC HA

IPUEMHUCTOCTh CKBaKUHEI JIA-515

[Tocne 3aBepmieHust Oypenus ckBaxkunbl JIA-515 B ¢eBpane 2012 r. ObUIO0 MPOBEICHO
OTIpeNieIeHue YCThEBOTO JIaBIICHHS THIPOPa3phiBa IUIACTA W HWCHBITAHWE CKBAXHHBI Ha
npueMHICcTOCTh. [IpH 9TOM HCIIONE30BANACh CMECh COJIEBOTO PAcTBOpA yAeTbHBIM BecoM 1,04 r/em®
U OT(pUIBTPOBAHHOW MOPCKOM BO/bL. B CBs3M ¢ He3aBepLICHHBIMM Ha TOT MOMEHT paboTaMH 1O
CTPOUTENBCTBY MOBEPXHOCTHOM CHCTEMBI MOATOTOBKU M 3aKa4KH IOIYTHOM BOJBI, IPU JTAHHOM

HUCIIBITAHWHU HUCITIOJIB30BAJICA HACOC JJId 3aKauKKU HEMCHTA.

HcnpiTanue BkIIt0Yano B ceOs CIeIyIOIIHe dTambl:

WHULMAIMS TPEIIMHBI IS OINpEACNICHUs] TIEPBUYHBIX YCIOBUU THApPOpa3phiBa IUIacTa
(ompesenieHre yCTHEBOTO JABJICHHS, MPH KOTOPOM MPOUCXOIUT TEPBHYHBIA THIPOPA3PHIB
nJacTa);

UCIBITAHNE HAa MMPUEMHICTOCTh IMyTEM CTYINEHUATOrO YBEIMUEHUS pacxoja (ompeseleHne
TABJICHUE PACKPBITHUS TPEIIHHBI);

OMMPECACIICHUC NAaBJICHUS 3aKPBITUA TPCIIUHBI IIPHU OCTAHOBKE 3aKaAYKH YE€PE3 CKBAKHHY.

HeoOxoquMo OTMETHTH, YTO HCIBITAHME HAa WHUIUANUIO TPEUIUHBI M OMpEeICHUe
YCThEBOT'O JABJIEHMSI THAPOpPa3pbiBa MPOBOAUTCSA OJMH pa3, mocie nepdopanuu 1iacra, B TO

BpEMA KaK MHCIbITAaHHUEC Ha MNOPHUEMHUCTOCTL IIYTEM CTYINCHYATOro HW3MCEHCHUA pacxoada
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3aKa4YMBa€MOM BOJBI MOXKET MPOBOJIUTHCS B JIIOO0H MEPHOJT AKCIUTyaTaIllMl CKBOKHUHBI C IENTBIO

ONpeaACIICHNUA U3MCHCHHA ITPUCMUCTOCTH IJIaCTaA.

Ipu pacxoze 1,2 M3/mun (72 M>/4ac) 1 1aBICHAN Ha yCThe cKBakuHbI 32 MITa mpou3ommio
00pa3zoBaHUe TPEIIMHBI TUAPOpa3phiBa. JlanbHeie UCIbITaHUS MMOKAa3aIM HAaJIU4YUe XOpOoIlen

IIPOHUIIAEMOCTH IIPU YMEPEHHBIX 3HAYEHUSAX YCTHEBBIX JABICHUM.

PesynbraTsl HCTIBITaHUS CKBaKUHBI B peBpase 2012 r. npeacraiensl B Tadmuie 5.6.

Tabnuma 5.6. Pe3ynbrarel ucneiranus ckBaxunbl JIA-515 B peBpane 2012 1.

Pacxon Bopl,
YcrbeBoe 3
Oran [Tapametp M*°/dac
nasienue, MIla 3
(m>/cym)
1 yCThEBOE JaBJIEHUE 00PAa30BaHUS TPEIIUHBI 30 72
' (TepBUYHBIN pa3phIB IIIACTA) (1728)
YCThEBOE JaBJICHHE PACKPBITUS TPEIIUHBI 17
2. (uctpITaHNE HA PUEMHUCTOCTD Y TEM 19,9 (408)
CTYIICHYATOT'O MOBBIIICHHS PACcX0Jia BOJIbI)
3 YCTHEBOE JABJICHUE 3aKPBITHSI TPEIIIUHBI 16 0
' (TIpu 3aKPBITHH CKBAYKUHBI)

[Tocne mpekpamienus paboThl OOBOJHEHHBIX HEQPTSHBIX CKBAKWH, W, KaK CIEICTBHE,
COKpAILICHUSI pacxo/a 3aKauyMBaeMOM BOJIbI yepe3 CkBaxuHy JIA-515, 3akauka momyTHOM BOJIbI
MPOBOJIMJIACH HMIKE JABJICHMS THAPOpa3phiBa IjIacTa, TO €CTh B «MaTpuUlly» Ijacta. B siHBape
2017 r. Komnanusi npoBena NOBTOPHOE UCHBbITaHUE CKBaXMHBI JIA-515 ¢ 1enpto noaATBepanTh
nosydeHHbie B 2012 1. 3HaueHus naBineHui. Tak kak pacxoaa 100bIBaeMON TOMYTHON BOJIBI OBLIO
HEJOCTAaTOYHO JUISI PACKPBITUSI TPEIIUHBI, MPU JAaHHOM HWCHbITaHWHM, kKak U B 2012 1.,
HCIIOJIb30BaJach MOpPCKasi BOJIa M HAcOC ISl 3aKadyKy LIeMeHTa. Mopckas BoJa MpU 3TOM He
MOCTyMaJla B CUCTEMY MOJTOTOBKHU MOMYTHOW BOJIbI, a MOJIaBAJIaCh HEMOCPEACTBEHHO Ha yCThE

ckBakuHbI JIA-515 u nponaBimBaia B IjIacT HAXOSIIYIOCS B CTBOJIE CKBAKUHBI TTOMYTHYIO BOY.

Tak kak TpCIIHHA B TIJIaCTEC 06pa3OBanac5 B 2012 I'., JaHHOC UCIIBITAHUEC BK/IOYaJIO B ce0s

TOJIBKO 2-U M 3-U DTamlEbl.

ITonmyuyennoe B 2017 r. ycTheBoe naBiaeHue packpbiTus Tpemunsl 20,8 MIla conoctaBumo
co 3Hauenuem 2012 r. (19,9 Mlla). [laBneHue 3aKkpbITUS TPELIUHBI, 3apPETUCTPHUPOBAHHOE B
2017 r., Taxxke 6nu3ko k 3HaueHuto 2012 r. (17,5 MIla u 16 MIla coorBeTcTBeHHO). Pe3ynbTaThl

ucnbeitanus 2017 r. mpencraBieHsl B Tabauie S.7.
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Tabnuua 5.7. Pe3ynbrarsl ucnibiTanust ckBaxunsl JIA-515 B stuBape 2017 1.

Pacxon Boapbl
YcTbeBoe 3ﬂ HBL,
Oran [Tapametp M>/gac
nasienue, Mlla 3
(m>/cym)
1. HE NMPOBOJUJIICA -
YCTHEBOE JABJICHUE PACKPBITHS TPEIIUHbI 13
2. (ucnipITaHME HAa IPUEMUCTOCTD ITyTEM (312)
CTYIIEHYATOI'0 MOBBIIICHHSI PACX0/1a BOJIbI)
3 YCTBEBOE JaBJICHUE 3aKPbITUS TPEIIMHBI 0
' (TIpu 3aKPBITHH CKBAYKUHBI)

[Tonydennsie pesyabrathl 2017 T. MmoKa3aqud, 4TO YCThEBBIE [IaBJICHUS PACKPBITHUS M

3aKpBITHS TPEIIMHBI OCTaduch Ha ypoBHe 2012 T., 4TO MOATBEPAMIIO CTAOMIIBHBIC MapaMeTphl

3aKay4KH MOIYTHOM BOJIBI B YCIOBUAX TMAPOPA3phiBa MJ1aCTa.

HcneiTanus Ha MNPpUEMHUCTOCTDb IIYTEM CTYIICHYATOI'O M3MCHCHHU paCXolda 3aKaurBaeMoi

BOJBI ITPOBOJATCA Ka)KI[BIﬁ roa COrjIaCHO IUIaHYy p8.3pa6OTKI/I MCCTOPOKACHUS. Huxe IIPpUBOAUTCA

CPaBHUTENBHBIA TpadUUeCKUil aHaIN3 PE3yJIbTaTOB HCIBITAHUA HAa MPUEMHUCTOCTh CKBAYKHHBI

JIA-515. 3Ha4yeHus yCTHEBOTO MABJICHUS PACKPBITHS TPEIIMHBI BAapbUPYIOTCS B HEOOJBIIOM

JAUAaIIo30HE 10 1 MHa, 4TO I'OBOPHUT O CTaOMIBHO MOJIOKHUTEIBHOM HpI/IéMI/ICTOCTI/I CKBa’>XHUHBI.

Ycreesoe gasneHue, MMa

34
32
30
28
26
24
22
20
18
16
14
12
10

N B 0

YcTbeeoe AaBneHre PacKpbITUA TpeLUHbI T popaspbiea
2017-2020 rr.

15

20
Pacxopg, m3/uac

25

% 2017
% 2018
% 2019
Yo 2020

30

35

Puc.5.10. I'paduueckuii aHanu3 pe3yabTaTOB UCIBITAHUN HA MPUEMHUCTOCTH CKBAKUHBI
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JIA-515

Muadopmanus 0 3aKkayaHHbIX 00bEMAX HOMYTHBIX BOI

ITo cocrosiauto Ha 01.01.2021 r. uepe3 ckBaxkuny JIA-515 Bcero 6bu10 3akayano 281 Thic.

M3 momyTtHO# Boxpl (Puc.5.11). Pacnpenenenne o6beMOB 3aKauku 110 TOaM HPEJCTABIEHO B

Tabmmie 5.8.
Tabmuua 5.8. ['otoBble 00bEMBI 3aKaYKHU ITOTYTHBIX BOJI

Tonmer 2012 2013 2014 2015 2016 2017 2018 2019 2020
T'onoBas
3akauka, | 36187 | 60035 | 29481 | 13415 | 21951 | 20918 | 26052 | 28682 | 44 392

M3

JluHaMuKa CYyTOYHOTO M HakKOIUIEHHOro oObema 3akauku B 2012-2020 rr. npuBeneHa Ha

Puc. 5.11.
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CynmmapHbli 06 bEM 3aKaukK, M3

Puc. 5.11. JIlunamMuka CyTOYHOTO W HAKOILJIEHHOTO OOBEMOB 3aKauyKH IMOMYTHBIX BOJ B
2012-2020 rr.

KoHTpoJIb 33 YCThEBBIM U 3a00MHBIM JAaBJICHUAMHAU

JluHaMuKa M3MEHEHUs yCTheBOro U 3aboiHoro aasnenuii B 2012-2020 rr. npuBeneHa Ha
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Puc.5.12. 3a meproa ONBITHO-IPOMBINUICHHBIX Pa0OT MaKCUMAaIbHOE 3HAYCHHE YCThEBOTO
naBieHust B ckBaxkuHe JIA-515 Obuio 3adukcupoBano B 2012 r. (UTO COOTBETCTBYET MEPUOTY
3aKa4KH OOJIBIINX 00BEMOB IOMYTHOW BOJBI M3 0OBOJHEHHON He(TsHOW ckBaxkuHbI JIA-552) —
25 MlIla. [lanHoe 3Ha4YeHHE HUXKE MaKCUMallbHO nomyctumoro — 45 Mlla. 3aboitHoe naBieHue
M3MEHsI0Ch B quanasone 18,7 no 45,8 Mlla, uto Takye HaXOJUTCS B AOMYCTUMBIX TuMuTax 18,4
1o 55 MIla nns Texymiero uHTepBaia nepdopanuu. JlomycTuMblie JIMMUATHE 3a00HHOTO TaBIICHUS
000CHOBBIBAIOTCS BO BHYTPEHHEH JOKYMeHTauu KoMmanuu mo guama3oHaM padouux pekKruMOB.
MunumainbHoe 3a001HOE 1aBJIeHNE YUYUTHIBAET AABJICHUE MMAPOCTaTUYECKOrO CTOJI0A KUIKOCTH
B CTBOJIC CKBa)KMHBI MPH HYJIEBOM JAaBJICHUHU HA YCThE CKBaKMHBL. MakcumanbHOe 3a00iiHOe

AaBJICHUC OCHOBBIBACTCA HA BEJIMYMHEC T'OPHOI'0 JaBJICHHUU BBIIICIICIKAIINUX ITOPOI.
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Puc. 5.12. Jlunamuka u3MEHEHUS YCThEBOTO 1 3a00iHor0 nasnenuii B 2012-2020 rr.

KoHTpoJb KauecTBa MOATOTOBKH IIOIMYTHOM BOJEI IIEpE]T 3aKauKOi

B «lIlmane MoHHMTOpHMHra 3aKkaykd TOMYTHBIX BOJ...» KOHTPOJIb 32 KadecTBOM
3aKaYMBAEMOM BOJIBI IPEYCMOTPEH C €KEKBAPTAIBLHON MepruoAnYHOCTHI0. OTOOpP TPob ¢ 1eTbIo
KOHTPOJISI 32 KAYECTBOM 3aKa4lBaeMOM BOJIbI HA4all OCYIIECTBIAThCA ¢ 3-ro kBapTana 2013 r. Tak
kak B 2012 T. MOBEpXHOCTHOE OOOpYyJOBAaHHWE TO 3aKayke TOIMYyTHOM BOABI paboTano 1o
BpeMeHHOU cxeMe (cM. paszen 8.2), oTOop mpod ¢ IETbI0 KOHTPOJIS 32 KAYECTBOM 3aKauMBaCMOM
BOJIBI Havall OCYIIECTBIAThCS ¢ 3-r0o kBaprtana 2013 r. B cBsi3u ¢ HEAOCTATOYHBIM Ka4eCTBOM

MOJATOTOBKU TMOMYyTHOW Boabsl B 2014 r. mepuoauyHocTh 0TOOpa mMpoO Oblia yBenuyeHa [0
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exemecssyHOM. [IpoObl BOABI aHAMM3UPYIOTCS B aHamuTHyeckod madopatopun OOO «PH-
CaxamuaHUIIWmopuedTh».  KoHTponmupyemble — mapaMeTpbl — BKJIIOYAIOT — COZEpIKaHUE

HEPTENPOIYKTOB, 00BEM U pa3Mep MEXIPUMECEH.

Pe3ynbrarel KOHTpPOJIS 3a Ka4eCTBOM BOJbI CBHJIETEIBCTBYIOT O XOPOIIEM KadecTBE
OUMCTKH BOABl B 4YacTH cojAepkaHus HePTenpoaykToB. Pe3ynpTaTsl, NpEBHIIIAIOIINE
crieniuKanuio, ObUTA 3apErUCTPUPOBAHBI TOJIBKO B Htoie 2013 1. u oauH pa3 — B anpene 2014 r.,
YTO CBSI3aHO C HEJOCTAaTOYHBIM KadyecTBOM paboThl obopynoBanus. Ilocie Hamanku paboThI
TUAPOIMKIIOHOB ISl yJOaleHus HeTH, coaepkaHue He(TEenpoayKTOB B IOMYTHOH BOJIE

HaxXoauTcCd B IIpCACIax HOPMBEIL.

OO1iee KOJIMYECTBO MEXaHMUYECKUX IPHUMEced B 3aKauMBaeMOUl BOJE B TEUEHHUE BCETO
nepuosa OINP Ob110 HAMHOTO HIKE MTPEYCMOTPEHHOTO « TeXHUYECKUM IMPOEKTOM. . .» TUMHTA (<

36 mr/i o cpaBHeHuto ¢ < 135 mr/m), Tabnmna 5.9.

B otderax nmaGoparopuu TpH WM3YYCHHH COCTaBa MEXIPUMECEH KpoMe KBapria ObuIH
3apEeTUCTPUPOBAHBI THAPOOKHUCIIBI Kejie3a, YTO MOTJIO CBUJIETEIHLCTBOBATh O HAJIIMYUU IIpoliecca
KOppO3unu B CHUCTEMC 3aKadKu HOHYTHOﬁ BOJBI. OI[HaKO, KaK YCTAaHOBJICHO CICOHAJIMCTaMU
Komnanum, ux Hanuyue ObUIO BHI3BAHO OKUCIICHHEM MPOO BOJIBI B MPOIIECCE TPAHCTIOPTUPOBKHU.
B oryerax naGoparopuu pasjeneHue OOIIero KOIWYecTBa MEXaHWYEeCKHMX MpuMeceil Ha
TUAPOOKUCIBI XKeje3a U MeCOK Hadalnoch ¢ 4-ro kBaprana 2014 r. B 2016 r. Obut oTOOpaHsbI
TyOnmupyrome mpoObl, IpUYeM TMepBble MPOOBI OCTABISIIM B HETPOHYTOM BHUJE, @ BTOPHIC —
KOHCEPBHPOBAIM C MPUMEHEHHEM COJSIHOW KHUCIOThl. [locnme moctaBku B yabopaTopuio Boaa
NEepBBIX MPOO ObLIa pP’KaBOM Ha BUJ M MO pe3ybTaTaM HCCIEAOBAHUN COeprkKasia TUAPOOKUCIIBI
xene3a. Boga 3akoHCepBUPOBAaHHBIX MPoO OblIa MPO3payHOM, €€ UCCIIEJOBAHUE MOJITBEPANIIO
OTCYTCTBHE THIPOOKHCIOB Xeje3a. TakuMm o0pa3oM, B CHCTEME 3aKaukKd IOMYTHOW BOJIbI
MPOAYKTHl KOPPO3MHM OTCYTCTBYIOT. B Hacrosimee BpeMs mTpoObl, oTOMpaeMmble BO BpeMs
€XKEeKBapTaJIbHOTO BU3UTa Ha MiIatopMmMy CcepTUGUIMPOBAHHOTO HWH)KEHEpa-XUMHUKA,
KOHCEPBUPYIOTCA. B ocTanbHBIE MECSIIBI TPOOBI BOIABI OTOMPAIOTCS OMepaTOpaMu 1o T00bIUE ra3a,
KOTOpblE HE MMEIOT JOoIMyCKa Ha paboTy ¢ omacHbIMH Kucioramu. lloaromy orGupaemsble
orepaTopamMH Takue MpoObl He TIOJIeKAT KOHCEPBAIMH B CBA3HU C TPEOOBAHUSIMU OXPaHBI TPyIa
U TexHUKHU Oe3onacHocTy. Kommanuel ObU10 MPUHATO pelieHre UCKITIOYUTh U3 aHAIM3a KauecTBa
BOABI THUAPOOKHUCIIBI KEJIC3a, PETUCTPUPYEMBIC B HE3aKOHCCPBUPOBAHHBIX np06ax, B CBiA3HU C
HENpPEJCTaBUTENIbHOCThIO  pe3ynbraroB.  Haumbomee — mpeacTaBUTENbHBIE  PE3YJIbTaThl
MCCJIEI0BAHUI CO/IepKaHUSI MEXaHUUECKUX MPUMECEN MPeCTaBIEHbI IEPUOJIOM HauuHas ¢ 4-ro

kBaptaina 2014 r., xoraa nabopatopus cTaja pa3ensTh THAPOOKUCIIBI kKene3a U necok. Cpeanuit
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pa3Mep MeXaHWYEeCKHX MpUMeECeil B MpelCTaBUTEIbHBIX MP0o0ax, 0TOOpaHHBIX 3a 3TOT MEPHO/,

cocrasiiseT 4 mr/i.

TpeboBaHUs K MakCHUMaJbHOMY pa3Mepy B3BELICHHBIX YacTUI] ObUIM OOOCHOBaHBI B
npenpiayimeM «J{onoJHeHuu K TeXHUYECKOMY IMpoekTy...» (mpotokon TKP mo CaxanuHckoi
obsactu Ne23-17-tic ot 08.12.2017 r.) 1 u3menens! ¢ 30 MKM Ha MaKCUMaJIbHBIA HAOJI01aeMbIi

pasmep B Teuenue nepuoaa OIIP — 250 Mxm.

PesynbTarel aHanm3a mpob BObI, 0OTOOPAaHHBIX MEPe]] 3aKauKon uepe3 ckBakuny JIA-515

B 2017-2020 rr., cogepkarcs B Tabnmnax 5.9 u 5.10.



Tabmuua 5.9. Pe3ynpTarhl nccieqoBaHus Npood MOMYTHON BOBI

MakcuManbHBIN
Coneprxanue Conepxanust e
MEXaHUIECKUX YTIICBOIOPOIOB P P .
. B3BEILIECHHBIN
npumMecei (recok)* B BOJIE
YaCTHII
Enununa nzmepenust MI/11 MI/1 MKM
TpebGoBanus k
Ka4yecTBY MOy THOU <135 <500 <250
BOJBI
12,2 40 <100
| kBapTan 2017 r. 122 20 <30
23,0 40 <100
Il kBapTamn 2017 1. 71 98 <250
8,4 230 <100
Il kBapTam 2017 r. 20 29 <250
12 20 < 250
IV kBapran 2017 r. 15 80 <50
36 31 < 250
13,3 40 <250
| kBapTan 2018 r. 29 76 <100
4.2 18 <250
12,3 22 <100
Il kBapTan 2018 r. 37 2 <250
4.8 20 <50
Il kBapTanm 2018 r. 1 53 <100
51 41 <250
IV kBapran 2018 r. 8 71 <250
76 220 <100
7,8 10,6 <250
| kBapTan 2019 1. 9,8 6,7 <250
10,5 4.4 <250
30 15 <100
Il kBapTan 2019 r. 17 15 <250
32 25 <250
Il xBapTan 2019 1. 18 > <250
40 54 <250
IV kBapran 2019 . 47 11 <50
6,1 30 <100
21 65 <250
| kBapTan 2020 r. 20 45 <100
37 54 <250
6,7 8,11 <250
Il kBapran 2020 r. 27 20 <250
9,5 52 <250
Il xBapTan 2020 r. 35 3 <100
6,4 70 <100
IV kBapTan 2020 r. 13 37 <100
21 65 <250
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Ta6mmma 5.10. Pe3ynbraThl HcclieIoBaHUS TPAHYJIOMETPUUECKOTO cocTaBa B3BemeHHbIX yacTull B 2017-2020 rr

Pasmep dpakiumii, MM

Mecsi otOopa 0,1-0,25 | 0,06-0,12 | 0,03-0,05 | 0,01-0,03 menee 0,01

Copnepxanue ¢ppakuuii, %o

stuBapb 2017 . - 50 - 33,3 16,7
¢espais 2017 . - - - 30 70
mapt 2017 . - - - 26,3 73,3
ampens 2017 1. - 11,8 40,1 43,6 45
maii 2017 T. 8,9 30,4 41,1 19,6 -
utob 2017 r. - 10 35 55 -
nrons 2017 r. 0,8 40,5 38,9 19,8 -
asryct 2017 . 1,2 11,4 32,9 34,2 20,3
centsiops 2017 1. - - 5,2 63,2 31,6
okTs10ps 2017 . - 9,5 23,8 4,8 61,9
HOs10pb 2017 1. - - - 71,4 28,6
nexkabpp 2017 r. - 20,0 50,0 20,0 10,0
saHBapb 2018 . - - - - -
¢espans 2018 1. 11 16,1 34,4 37,6 10,8
mapt 2018 T. - 15,4 15,4 15,4 53,8
anpens 2018 r. 2,5 0,9 19,3 69,7 7,6
mait 2018 . - 21,8 40,3 33,9 4,0
nonb 2018 r. 17,1 40,8 23,7 11,8 6,6
nrons 2018 1. - - 16,7 66,6 16,7
asryct 2018 . - 18,2 455 36,4 -
ceHts0ps 2018 1. 12,5 40,6 35,4 11,5 -
okTsi0ps 2018 T. 4.8 33,3 46,7 15,2 -
HOs10pb 2018 T. - 30 50 20 -
nexkabps 2018 1. - - - - -
saBapb 2019 r. 51 43,9 24,5 26,5 -
¢despais 2019 1. 3,3 30 36,7 30 -
Mmapt 2019T. 3 18,2 24,2 51,6 -
ampens 2019 . - 16,6 54,2 29,2 -
Mmait 2019 . 13,7 68,2 4,5 13,6 -
noup 2019 1. - 75 12,5 12,5 -
nrois 2019 1. - 7,8 7,8 60 24,4
asryct 2019 . 1 5,8 36,1 51,3 5,8
ceHTs0ps 2019 1. 1,7 14,3 16,8 56,3 10,9
okTsi0ps 2019 1. 3,2 4.8 13 64,5 14,5
HOsI0pb 2019 1. - - 11,7 88,3 -
nexadps 2019 r. 51 439 24,5 26,5 -
ssuBapb 2020 r. 11,1 445 33,3 11,1 -
¢espais 2020 . - 16,1 25,8 58,1 -
mapt 2020 r. 25 75 - - -
anpens 2020 . 12,5 12,5 62,5 12,5 -
mait 2020 T. 2,7 29,7 40,5 27,1
uronb 2020 T. 14,3 36,7 28,6 7,1 13,3
nrons 2020 T. - 5,8 21,2 59,6 13,4
apryct 2020 r. - 22,6 29,0 48,4 -
ceHts6ps 2020 r. - 18,2 54,5 27,3 -
okTsI0pp 2020 T. 111 44,5 33,3 111 -
HOs10pb 2020 T. - 16,1 25,8 58,1 -

nexadps 2020 r. 11,1 445 33,3 11,1 -
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KoHTpoJsb 32 TeMOepaTypoy 3aKauuBacMOU BOJIEI

3amepsl TeMIepaTyphl BOIbI TPOBOASTCS Ha exXeIHEeBHOM ocHOBe. DakTUyecKas TeMieparypa

BOJBI KoJieOJieTcs B nuana3one ot 50 mo 65 °C.

HNurepoperanust KpUBLIX IaJcHUS naBiaeHUs B ckBaxkune JIA-515

WNutepnperanus kpuBbix nanenus gasienus (KIIJ[) B mormomaromeit ckpakuHe JIA-515
OCYILECTBIISICTCS, KAK MUHIUMYM, OJIMH pa3 B roj. KpoMe 3arraHupoBaHHBIX OCTAHOBOK JIJISl CHSITHS
KpUBOH TAJCHUS JTaBJICHUS, ISl aHATN3a €MKOCTHO-(WIBTPAI[MOHHBIX MapaMETPOB pe3epByapa H

MOHUTOPHHTI'Aa IMHAMHKHU IJIACTOBOTI'O AABJICHUA TAKXKE UCIIOJB3YIOTCA BHCIINIAHOBBIC OCTAHOBBI.

[InanoBBIE TUIPOIUHAMUYECKUE UCIIBITAaHUS IPOBOJAATCS MOCIE MPOAOKUTENbHOTO (2 — 4
CYTOK) IIEPHO/Ia 3aKaYKH ITOTOTOBJIECHHOM TJIACTOBOM BOJIbI C OTHOCUTEIILHO MTOCTOSTHHBIM PACX0JI0M.
3aKphITHE CKBAKUHBI MPOUCXOIUT MAKCUMAIBHO OBICTPO, MPOIOKUTEIIBHOCTE 3aKphITHs MeHee 30
cexyH. [locie 3akpbITHS ClelyeT 3Tal MOHUTOPUHTA U PErHCTpaliy MaJeHus 3a00MHOTO JIaBICHMUS,
MIPOJIOJDKUTEIILHOCTRIO OT 10 9acoB u 0oJiee, B 3aBUCUMOCTH OT ITPOU3BOICTBEHHON HEOOXOIUMOCTH
WCIIOJIb30BaHUS CKBKUHBI JIA-515 1t yrunusanuu miacToBoi Bobl. B TeueHun 3Toro nepuoja ¢
1EJIbI0 UCKITFOUCHHUS TOCTOPOHHETO BIMSIHUS HAa 3800 HBIN JaTUMK JABJICHUS U CHIDKEHUSI TTOMEX TTPH

3aIlMMCU JAaHHBIX Ha CKBA’)KUHC HE ITPOBOJATCA HUKAKUC MCPOIIPUATHA.

HNHTtepnpeTanuio JaHHBIX M aHAIN3 pe3yibTaToB, NMonydeHHbIX BO Bpems KII/I, mpoBoaut
MHXXEHEep 10 pa3paboTKe HEPTSIHBIX U Ta30BBIX MECTOPOKIEHUI TPYIIIIBI 10 pean3aliy MPOESKTHBIX
pewennii JIyHckoro mectopoxiaeHus. OOpaboTka BeneTcs mpU MOMOILIM HPOrPaMMHOIO TaKeTa

«Ecriny», mogyns «Saphir».

Ha Puc.5.13 mnokazan mnpumep rpaduka JaBieHUs Ha 3a00iHOM JaTuyuke BO BpeMs

uccienoBanus ckBaxxunsl JIA-515 meronom KII/ u B npeamiecTByromneM nepuoe 3akauyky BOABI.

ITo pesynpraram untepnpetaruu KII/ momyuena uadopmaius o0 W3MEHEHUHU TIaCTOBOTO
nasieHust B iacte XIX 3a mepuon 2012-2021 rr. B pe3ynbTare 3akaykd MOMyTHOH Bojbl. [lo
CPaBHEHMIO ¢ HA4YaJbHBIM TUTACTOBBIM JaBiieHueM yBenudenue cocrasiser 1,3-1,5 MlIla. (Puc.5.14 u
Tabmuma 5.11). CoryacHo 3aMepy 3a00HHOTO JaBJIEHUS HA IMOCTOSHHO-ACHCTBYONMIEM TITyOMHHOM

naryuke remnepatypsl U nasieHus ot 01.04.2012 r, To ecTp 10 Hayaia 3aKauyku 4epe3 CKBaxXuny JIA-
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515, waganpHO€ TUTacTOBOE naBiieHuss macta XIX B mepecuere Ha TIIyOMHY BEpPXHUX IBIP
nepdopanuu coctasisuio 28,3 MIla. 3a meproa 3KCIUTyaTaluyl IIACTOBOE JIaBJICHHUE W3MEHUIIOCH
HE3HaYnTeNnbHO, He Oonee yem Ha 1,5 MIla. HeobxomuMo OTMETHTH, 4TO 4 CYTOK OCTAaHOBKH
CKBO)XMHBI HEOCTATOYHO IS TAJCHHS NaBJICHUS 0 YPOBHS IUIACTOBOTO, MO3TOMY YKa3aHHBIC
3HAYEHUs IJIaCTOBOIO JAaBJIEHHUs IOCJIE Hauyaja 3akayku yepe3 ckBaxuHy JIA-515 saBnstorcs

pe3ybTaTOM MHTEPIPUTALUU KPUBOU.
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Puc.5.13. I'paduk naBneHus Ha 3a00iHOM naTdvike CKBaKUHBI JIA-515 BO BpeMs 3aKayku

uccnenoBanust MerogomM KII/]
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Puc.5.14. T'padux mniacToBOro AaBlieHUS U pacxoda 3aKaykKd IJIaCTOBOM

ckBaxkuny JIA-515

BOJbI 4Yepe3

Pesynbrarel onenkn guHamMuku gaBiaeHuss miacta XIX mo wmeroxy amammza  KITJ]

npeacTaBieHsl B Tabmuie 5.11.

Ta6auna 5.11. /lunamuka naBiaenus miacta XIX

Tara Prn (@ natumke Prmne@p(;epx P3ak @ matu Penpecus
MITIa MIIa MITa MIIa
1-anpens-2012 18,0 28,3 18,0 0,0
24-anpenn-2012 18,3 28,6 41,1 -22,8
6-nronp-2012 18,3 28,6 41,6 -23,2
22-anpenb-2013 18,2 28,4 42,3 -24,1
21-uronn-2014 18,1 28,3 39,6 -21,5
5-cenTa0pn-

o1 4p 18,0 28,3 31,9 -13,9
16-mapt-2015 18,2 28,5 34,8 -16,6
5-nronp-2015 18,5 28,8 31,2 -12,6
20-ceuTs6pn-

2015 P 18,3 28,6 26,8 -8,5
11-H056pBp-2015 18,4 28,7 27,6 -9,2
31-suBapp-2016 18,3 28,6 23,3 -5,0

3-nroa6-2016 18,3 28,5 26,1 -7,8
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6-0KkT6pb-2016 19,1 29,3 39,7 -20,6
29-mapt-2017 19,3 29,6 37,4 -18,1
27-mionn-2017 19,1 29,3 31,6 12,5
6-aBrycr-2017 19,1 29,4 34,7 -15,6
25-H0516pb-2017 19,2 29,4 35,3 -16,2
5-mapt-2018 18,9 29,2 35,9 -16,9
5-mrons-2018 18,7 29,0 36,1 17,3
12-mons-2018 19,3 29,6 37,3 -17,9
12-asrycr-2018 19,1 29,4 34,8 -15,6
28-ceHTa0ph-

So18 p 19,0 29,3 34,6 -15,6
30-ceHTa0pb-

2018 p 18,1 28,4 34,6 -16,5
7-okTs16pb-2018 18,8 29,1 32,9 -14,0
6-H056ps-2018 19,1 29,3 34,0 -14,9
26-anpesb-2019 18,9 29,2 37,0 -18,1
10-mronb-2019 18,9 29,2 35,5 -16,6
5-mr0716-2019 18,9 29,2 36,8 17,8
8-mrob-2019 18,6 28,9 36,8 -18,2
22-ceHuTa0ph-

2019 p 19,3 29,6 38,4 -19,1
12-mionp-2019 18,9 29,2 32,5 -13,6
14-mionp-2019 19,0 29,2 36,5 17,5
4-anpens-2019 18,6 28,9 35,8 17,2
26-anpens-2019 18,9 20,2 36,9 -18,0
10-mronb-2019 18,9 29,2 35,5 -16,6
8-nexabpn-2019 19,4 29,6 415 22,1
30-mapt-2020 18,8 29,1 41,1 22,3
23-m10716-2020 18,1 28,3 44.4 -26,3
25-aBryct-2020 19,3 29,6 43,6 -24,2
26-aBrycr-2020 19,5 29,8 36,1 -16,6

TeMmm 3akauku OonpeaAcCIsICT BCIIMUUHY 3a00MHOTO JaBJICHHA. HpI/I HU3KUX TEMIIaX 3aKadKH,
MOorjjalmeHue mI1acToM IMpoOUCXOAUT MPU JaBJICHHUH, HC MMPCBBIIIAIOIICM JAaBJICHUC pa3pbiBa, OAHAKO,
IIPU BBICOKUX TEMIIAX 3aKa4YKHW CO3JaCTCA AAaBJICHHUEC, IIPCBBIIIAIOIICC JABJICHUEC OTKPLITHUA TPCIIUHBI
B IIIACTE. OTKpBITI/Ie TPCIIHWHBI YBCIIMYUBACT IIJIOIIAb q)HHI)TpaHI/II/I, YTO BBIpAXacTCd POCTOM
BCJIIMYMHBI IPOBOJAUMOCTH CKBAXKUHBI (KH), a TaKKC OTpaKaCTCs HAa UHAUKATOPHBIX KPUBBIX, CMCIIasd

WX BHU3, B 00JIACTh MOBBIIICHHON MPOBOIMMOCTH CKBaxxuHbI (Puc. 5.18).

Taxum o6pazom:
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[Tpu 3akauke B Matpuily: nponuraemocts (k) mracra XIX onenuBaercs B npenenax ot 8-10
m/l, mpoBoaumocts tutacta (kH) Bapeupyercs B nuanazone 383-449 m/[-m. Bennuuna ckun ¢axTtopa

— ot 6 1o 10 equnuUL.

[Tpu 3akauxu B Tpemumny: nponumnaeMocts (k) miacra XIX oneHuBaercs B mpeaenax ot 26-32
m/l, mpoBogumocts tuiacta (kH) Bapeupyercs B mmamasone 1131-1373 m/I'mM. Benuumna ckun

dakTopa — oT 4 10 5 euHUIL.

Tabnuia HUKe OTOOpaXeT MapaMeTpbl MHAMKATOPHBIX KPUBBIX, NPEACTABICHHBIX Ha pUC

5.15. Takxe, CTOUT OTMETUTDH UTO JIaBJICHUE B TAOIHIIE IPUBEACHBI HA TIIyOHHY 3a00MHOTO JaT4HKa.
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Ta6muma 5.12. [TapameTpbl HHIUKATOPHBIX KPUBBIX

Q
g E =
S22 | Qinj@ | Puact 25O
S g7 Qinj 320* @ Por*, | + 5 2 S| KH, K, Tun
e KIIZ 0 e 0, 0, MIla | ‘& g § = | MM M1 S 3aKaYKH
3 8w m3/h MIla -
=+ SO
o = ”
EE :
07.12.2019 10,9 5,7 41,5 19,37 20,7 383 8,9 5,79 | Marpuna
29.03.2020 20,7 4,7 41,1 18,82 20,2 449 10,4 | 10,10 | Marpuma
23.07.2020 40,0 21,2 44,4 18,06 19,8 1373 31,9 5,38 | TpemmHa
24.08.2020 40,9 24.8 43,6 19,32 19,6 1131 26,3 3,89 | Tpemmna
] xéLAS‘IS_Aug_zt}zt}_tbd : LAS‘I:';_Aug_2D‘IQ_tde I — 24/08/2020 19:51:27
1 % (LAS15_Jul_2020 - LAS15_Jul_2020) Fall-Off #1 Start 23/07/2020 00:00:28
X (LAS15_Mar_2020 - LAS15_Mar_2020) Fall-Off #1 Start: 20/03/2020 19:35:37
T % (LA515_Dec_ 2019 - LAS15_Dec_2019) Fall-Off #1 Start 07/12/2019 20:51:38
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Puc.5.15. UnaukaTopHble KpuBble mpoBoguMocTu ckBaxxuHbl (KH)

MOHUTOPHUHT THAPOU3OIALNY CKBAXUHEI JIA-515

CkBaxuna JIA-515 chpoekTupoBaHa Ha paOOTy C BBICOKMMH JaBJICHUSMHU. Y CTAHOBJIEH
KOMIUIEKT TPOTHBOBBIOPOCOBOTO 000pyaoBaHHs (OammMaku OOCAJHBIX KOJOHH B MOIIHBIX
BOJIOYIIOPHBIX TOJIIIAX), NMPOBEJCHA ONMPECOBKA BCEX KOJIOHH, JMHUN OOBS3KH M TMOBEPXOCTHOTO

000pyIOBaHUsI.

IIpu Oypenun ckBaxuubl JIA-515 Oblna mpoBeneHa ONpeccoBKAa OOCAIHBIX KOJOHH IPH

«HE3aTBCPACBLICM IEMCHTC), YTO MMO3BOJISICT MIPECAOTBPATUTDH 06pa3OBaHI/Ie MUKPOTPCHIUH B ICMCHTC
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BCJICACTBHUC B3AYTUA O6C3,Z[HOI>'I KOJIOHHEI ITPHU €€ OITPECCOBKE B YCJIOBUAX 3aCTHIBIICTO HEMEHTA.

Ilepen BBOJOM B 3KCIUTyaTaluio CKBaXUHbI JIA-515 BbINOJHEH pacyeT MaKCHUMalbHO
JIOTTYCTUMBIX JIaBJICHUW B 3aTPyOHOM M MEXKKOJIOHHBIX mpocTpaHcTBax (ok 4100-S-00-98-P-0023-
00-02 [52]. 3HayeHusT MaKCUMAIILHO JIOIyCTUMBIX JIaBJICHUI TaK)Ke YKa3aHbl B ACTIOPTE CKBAXKUHBI

(Tabmnwuma 5.13).

Crenyromue 0003HaueHHs ObUIN MIPHCBOSHBI 3aTPYOHOMY M MEKKOJIOHHBIM IPOCTPAHCTBAM
ckBakuHbl JIA-515:

3arpyonoe mpoctpancTBo «A»: HKT 139,7 mm, HKT 114,3 MM u obcangnas xononHa 2445
MM, XBOCTOBHUK 177,8 MM;

MexKoI0HHOE MPOCTpaHCcTBO «By»: obOcamHas komonHa 244,5 MM u oOcaaHas kojaonHa 339,7

MM;
MesxkonoHHoe mpocTpancTBO «C»: obcagHas konoHHa 339,7 MM 1 obcaanas komonHa 473,1
MM.
MexKoI0HHOE MPOCTpaHCTBO «JI»: oOcagHas komoHHa 473,1 MM u oOcagHas KojloHHa 762
MM.

Tabmuma 5.13. BenuunHbpl MaKCUMaIbHO AOMYCTUMOTO JIaBJICHHS B 3aTPyOHOM U
MEXKOJIOHHOM IPOCTPAHCTBE, MaKCUMAaJIbHO JOMYCTUMOIO pabovyero AaBIeHHs B MEXKOJIOHHOM

MMPOCTPAHCTBEC, TOPOTrOBOC U HAYAJIILHOC JABJICHUA IJIS1 CKBAXKUHBIL JIA-515

MaxkcuMainsHO MaxkcuMansHO
JIOTITyCTUMOE JOTyCTUMOE
YCTBEBOE pabouee yctheBoe | Iloporosoe | HauanbHoe
3arpyOHOE U MEKKOJIOHHOE
HIPOCTPHCTEO, MM JaBJICHHE B JIaBJICHUE B JIaBJICHHUE, | NaBJICHHE,
p ’ MEXKOJIOHHOM MEKKOJIOHHOM MlIla MlIIa
MIPOCTPAHCTBE, MIPOCTPAHCTBE,
MlIIa MlIla
«A»

(139,7-114,3 — 244,5-177.8) 41.87 33,49 26,8 0.5
«B» (244,5-339,7) 3,2 0,95 0,76 0,3
«C» (339,7- 473,1) 0,95 0,76 0,5 0,1
«JI» (473,1 —762) 0,32 0,26 0,2 0,1

B HenpepbIBHOM pexuMe MPOU3BOAUTCS KOHTPOJIb M PETMCTPALlUsl 3HAYEHUN JTaBIICHUH HA
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CKB&)KMHE IO BCEM MEXKOJOHHBIM IPOCTPAHCTBAM U B 3aTpyOHOM MpocTaHCTBe. s 3TOro Ha
CKBRXHMHE YCTAaHOBJICHBI MJATYMKH JaBJICHHUS Ui KaXKJOTO0 MEXKOJIOHHOTO U 3aTpyOHOro
npoctpancTBa. JlaHHbIe 3aMepOB (PUKCHPYIOTCS W 3alMCBIBAIOTCS B 3JEKTPOHHYIO 0a3y JaHHBIX
Komnanun. Kpome TOro, moCTOSHHBIM KOHTPOJb  JIABJICHHS B MEXTPYOHOM IpPOCTPAHCTBE
HarHeTaTeIbHOW CKBaXMHBI JIA-515 Bemercss ¢ LEHTpPaIbHOTO IyJIbTa YMPaBICHUS IIATGOPMOM
«JIYH-A», coBMeIIEeHHBIN C COOTBETCTBYIOMIEH curHanu3amnuei, B cucteme «CKAZIA» miaardopmsl,

KOTOpasi IO3BOJISET N30eKaTh U30BITOYHOTO JaBIICHUS B 3aTPYOHOM ITPOCTPAHCTBE.

B 2020 rr. naBieHus B 3aTpyOHOM M MEKKOJOHHBIX MPOCTPAHCTBAX HAXOMINCH HUXKE
MaKCHMaJbHO JONMYCTUMbBIX 3HAYEHUH YCTHEBBIX JABICHUM B 3aTpyOHOM U MEXKKOJOHHBIX

npocrpanctBax (Puc. 5.16).

VcerbeBoe qaBieHHe B 3aTPYOHOM H ME:KKOJIOHHBIX npocTpancrBax, MIIa*10

i e et s e iR

——3arpy6Hoe npocTpaHcTeo A

250 ——MeskkononHoe npocTpaHcTeo B

——MexKonoHHOe NpocTpaHcTee C

- - MeskononHoe npocTpaHcTso [

= = MaKCcHManeHo JONyCTMMOE YCTbeBoe AaeneHne e 3/n A
— - MakcumarnsHo AoNyCTMMOR ycTeesoe fasneHye & m/n B
= = MaKcHManeHo AONyCTMMOE YCTbeBoe AaeneHne B m/n C
—— MakcumansHo AoNycTMMOe ycTbesoe fasneHye & m/n 1

200

150

G S
17472020 12:00.00 AM

- - L S
366,00 days <> 1/1/2021 12.00:00 AM

Puc. 5.16. Jlunamuka AaBiIeHHs] B 3aTPyOHOM M MEKKOJIOHHBIX MPOCTPAHCTBAX CKBAKHHBI

JIA-519 3a 2020 rox

B nemsx obGecrneueHuss 06€30MacHOCTH MpPH AKCIUTyaTalliM CKBaKWH C JAaBJIEHUEM B
MEXKKOJIOHHBIX IIPOCTPAHCTBAX MPENYCMOTPEHBI CIEAYIOIINE MEPOIIPUATHSL:

KOHCTPYKIHA O6C321HI)IX KOJIOHH OKCINTyaTalMOHHBIX CKBaXWH BI)I6paHa ucxonss U3
oOecrieyeHuss MOHTaXka, JEMOHTaXa M JUIMTEIbHOM JKCIUTyaTallid CKBaKUHHOTO 000pYAO0BaHMS,
YCTaHOBKH KJIAIIAaHOB — OTCEKaTeJIeH, MakepyIOLMX 1 JPYTUX YCTPOUCTB;

3HAa4YCHUS BBICOT HO}I’I)éMa TaAaMIIOHA>XHOT'O pacTBOpa U HEMCHTUPOBAHUA PACCUYHUTBIBACTCA U

000CHOBBIBACTCS B MPOEKTE ISl KAXAOW TUTIOBOM KOHCTPYKITUU CKBa)KHH.
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[Tpu nemMeHTUpOBaHUK 00CAIHBIX KOJOHH 00€CIIeUnBaOTC:

HAQ/IKHOE pa3zolieHne HEPTSIHBIX, Ta30BBIX M BOJIHBIX TOPH3OHTOB, HWCKIIOYAIOIIEEe
UPKYJSILIAIO (IIIOUIOB B 3aKOJIOHHOM IPOCTPAHCTRBE;

IIPOEKTHAsI BHICOTA [10IbEMA TAMIIOHAKHOTO PACTBOPA;

HAQ/IeKHOCTh LIEMEHTHOIO KaMHsA 3a o00cagHbIMUM Tpy0amM, €ro ycCTOHYHMBOCTb K
paspy1aenemMy BO3AHCTBUIO MIIACTOBBIX (PIIFOU0B, MEXaHUYECKUM U TEMIIEPATyPHBIM Harpy30KaM;

CO3JJaHUE TPOEKTHBIX JENpecCHuil M perpeccuil Ha IacT 0e3 HapyLIeHUs LEIOCTHOCTU
LIEMEHTHOI'0 KaMHS;

IIPEJOTBPALLICHUE IPOHUKHOBEHUS TBEPJAOH M JKUIKOM (a3 IIeMEHTHOro pacTBopa B
NPOJYKTUBHBIN ILIACT;

HE 3alleMEHTHPOBAHHAS YacTh CTBOJA CKBAKWHBI 3aIONHSETCS OYpPOBBIM PAacTBOPOM C
IUIOTHOCTBIO, KOTOpasi CO3AaET THAPOCTATHUECKOE JaBJIICHUE HAa HE 3alleMEHTUPOBAHHbIC IJIACTHI
TOPHBIX OPOJ] HE MeHee YeM Ha 5% IpeBbIIIaolee MaKCUMaJIbHOE IIaCTOBOE;

WCTIOJb30BAaHNE BBICOKOIIPOYHBIX OOCAJHBIX TPYO C BBICOKOT€PMETHYHBIMH PE3bOOBHIMU
COCIMHEHUSIMH, a TaKKe€ HEOOXOJWMBIM 3HAUEHHEM KPYTAIIET0O MOMEHTA MPH CITyCKE KOJOHHBI C
BpALLCHUEM;

UCIOJb30BAHUE  TAaMIOHAXHOTO  pacTBOpa C  YJIYYIIEHHbIMH  TEXHOJIOIMYECKHUMH
(MPOYHOCTHBIMH) XapaKTEPUCTHKAMU y OallIMakoB 00CaHBIX KOJIOHH;

BKJIIOUeHHE OypoBOro pactBopa B Oy(depHyr0 U MpOJABOYHYIO JKHUIKOCTH C LENbIO
MOBBIIIEHUS CLEIUIEHUS LIEMEHTHOTO KaMHs ¢ 00CaJHON KOJIOHHOI;

BO3MOKHOCTb ITPOU3BOAUTE CITyCK PEMOHTHOTO MaKepa-HaACTaBKHU /ISl IOBTOPHOM U30JISALIUH
MEXTpyOHOTro mpocTpaHCcTBa (HaACTaBHOM mnakep XBocToBuka wMonenn JMZX) B ciywae
HETePMETHYHOCTH BEpXa XBOCTOBHKA U JIP.;

ITpuMeHeHre KOJTOHHON MOJI0BKH C T€pMETH3UPYIOIIUMHU 3JIEMEHTaMHU, TO3BOJISIOIIYMHU BECTH
MOCTOSIHHBI MOHUTOPHHI MEKKOJIOHHOTO ITPOCTPAHCTBA;

Hcnonp30BaHne COBPEMEHHBIX TUTIOB KOJIOHHBIX TOJIOBOK C TBOMHBIMH T€PMETU3HPYIOIIIMH
DIIEMEHTaMH, KOTOpBIC MO3BOJSIOT OIPECCOBBIBATH MEKKOJIOHHOE IPOCTPAHCTBO W KOJIOHHBIC
TOJIOBKM Oe3 BO3JIeHCTBUS Ha LIEMEHTHBIM KaMEHb;

[IpumeHeHMe crenUaNbHOW TEXHOJOTUH TMpH OypeHHH U OKCIUTyaTalldd CKBaXXUH C

IIPUMEHEHNEM TaKEPYIOIINX YCTPOMCTB.
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MOHHTOPHUHT TOJIIHWHEI CTEHOK BOJOHATHETATCILHON THHHN

yJ'IBTpa3By1(0B0ﬁ KOHTpPOJIb 3a TOJIH.IHHOﬁ CTCHOK BO,Z[OHaFHeTaTCJ'IBHOI\/’I JIMHUH BBIITOJIHACTCS
C IEPUOAUYHOCTBIO OAMH pa3 B ICCTb MECALICB. PGSYJ'IBTaTBI KOHTPOJIA MOATBCPIKAAOT JOCTATOYHYIO

TOJIIMHY CTCHOK JIMHUH.
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6. OHEHKA COBMECTUMOCTH BYPOBBIX OTXO/J10B U IIVIACTOBBIX BO/]

6.1. O6ocHOoBaHHe pa3MellleHUsI 0TX0/10B OypeHue Ha MPOrHO3HbIN Mepuo/

6.1.1. YTouHeHHe 00beMOB pa3MellleHUsI OYPOBBIX 0TX0/I0B

OO0muit 006BEM OypOBBIX OTXOAOB M JPYTHX IKHAKOCTEH, TOJUICkKAIMUX 3aKauyke B
MOTJIONIAOIY0 CKBaKUHY JIA-519 B mepuon 2021-2041 rr. BKItOYaeT:

OTX0JIbl OypeHHUs MPOEKTHBIX CKBAKHH M OOKOBBIX CTBOJIOB COTJIACHO Mporpamme OypeHus
JIyHCKOTrO MECTOpOXKACHUS;

MOMYTHYI0 BOJAY Ha Ccllyyall HEBO3MOXKHOCTHU OJKCIUTyaTaluu ckBaxuHbl JIA-515 1o
TEXHUYECKUM /WM TE€OJIOTUYECKUM NPUYMHAM, a TaKXKe NMPH HEBO3MOXXHOCTH IO TEXHHYECKUM
MPUYMHAM SKCIUTyaTaluu TpyOOnpoBOia MKy HarHeTaTeIbHBIMH HAaCOCAMU M YCThEM CKBA)KUHBI
JIA-515 (pasnen 8.3);

JIOTIOJTHUTEIbHBIE TPOMBIBKH MOTJIOMIAIOIIEN CKBAXKUHBI MOPCKOM BOJIOM.

orxoapl Oypenust ckBaxuH ¢ 1uatpopm [IA-A wmm ITA-B, B ciydae BbIxoma M3 CTpOs
TEXHOJOTHYECKOT0 O00OpyAOBaHUs TMOATOTOBKM W 3aKauykd MyJdbIbl B IUIACTHI Ha JaHHBIX

iatdopmax.

O0beM OTXO010B 6VD€HI/I$I OPOCKTHBIX CKBAXHWH H OOKOBBIX CTBOJIOB pacCuuTaH Ha OCHOBC

TUTAHOBBIX TPAGKTOPHUH CKBaKMH U (DAKTUYECKOIo yAelIbHOro o0beMa OypOBBIX OTXOJOB Ha METP
npoxoakH, Bkimoyas 20 % 3amaca 11 pa3MeleHusl HenpeIBUIEHHBIX 00BEMOB OTX0I0B OypeHHUs U

JIPYTUX KUJIKOCTEH.

YTO4YHEHHBI 00BbEM OTXOA0B OYypeHUs MPOEKTHBIX CKBAXKUH M OOKOBBIX CTBOJIOB COTJIACHO
nporpamMe OypeHust JIyHCKOTO MECTOPOXKICHHS, TIOJIeKANINX pa3MelieHuto B mepuoa 2021-2041

IT., cocTasnser 246,9 teic. M° (Tabmuma 6.1).
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Tabnuma 6.1. PacueTHblii 00beM 0TX010B OypeHHsI Ha IUIaHUpyeMble CkBaKUHBI 2021-2041

IT.
VY nenpHBIA 006bEM
obpa3zoBanns OypoBeix | OOBeM 0OpazoBaHUS
CKBa)kxMHa Hasaterme nrn |- [Lnanupyemas OTXOJI0B Ha ITOTOHHBEIH OYpOBBIX OTXOJIOB,
CKBaKHH MPOXOJIKa, M 3
METp IIPOXOIKH, TBIC. M
M/M
JIA-525 JTOOBIBAOIIAS 6432 29,7
razoBas
JIA-524 noOBIBaroOLIAs 8741 403
razoBas
JIA-523 JTOOBIBAOINAS 8633 39,8
ra3oBas
JIA-512 BC JIOOBIBAIOIIAS 3195 147
(JTA-518) ra3oBas ’
JIA-511 BC | 3BC; mo6niBaromast 2200 10,2
razoBas
JIA-506 BC | 3BC; mo6niBaromast 2200
rasoBas 10,2
JIA-507 BC | 35C; noGeparomas 2 200 4,614
razoBast 102
JIA-517 BC | 3BC; noGsiBaromas 2200
razoBast 102
JIA-503 BC | 3BC; no6siBaromas 2 200
razoBast 102
JIA-502 BC | 3BC; no6siBaromast 2 200 102
ra3oBas
JIA-501 BC | 3BC; mo6niBaromast 2200 10,2
razoBas
JIA-513 BC | 3BC; mo6riBaromast 2200 10,2
razoBas
Uroro, TeIic. M3 206
Hroro, Bkmouas 20% 3amnac, Thic. M° 246,9

OO0BeM 3aKauku IMONYTHOH BOJBI B CAyYasX HEBO3MOXKHOCTH DKCILTYaTalluM CKBaKMHBI JIA -

515 w/unm TDV6OHDOB0)13. MCKAY HArHe€TaTrCJIbHbIMH HACOCaAMH U YCTbCM CKBAXHUHbI COCTaBJISICT
3

191,9 teIC. M° Ha mepuoa 10 2041 r. D10 3HaYEHHE PACCUUTAHO C YUETOM MAaKCUMAJILHO BO3MOXKHOIO
3
pacxona Bojsl (1049 M°/cyT.) u BpeMeHH, HE0OXOAMMOTO JIJIsi BOCCTAHOBJIEHUS pab0TOCIIOCOOHOCTH

CUCTEMBI 3aKauku (6 MecsI1eB).
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OnbIT pa3MmemieHus: OypoOBBIX OTXOJOB IOKa3ald, YTO XapakTep TPemUuHOOOpa30BaHUsS
HaIpPsIMYIO 3aBUCUT OT PEKMMa SKCIUTyaTalluy MOTJIOMIAIOIIECH CKBaXUHBI (CM. pazzen 6.7). BaxxHbim
¢dakTopoM, mpojieBalOUM SPPEKTUBHYIO 3KCIUTyaTallMl0 CKBAXHHBI SIBISETCS IPOMBIBKA
CKBKMHBI TOCIIE pa3MEUIeHHs MOPLUUU MyJblbl OypoBoro muwiama. ONTUMU3UPOBAHHBIN PEXUM
JKCIUTyaTanuu ckBaxuHbl JIA-519 npemycmaTtpuBaeT 60bI1He 00BEMBI TOPIUH MOPCKOM BoIbI (90-
150 M®), HeoOGXOAUMEIE ISl HOAOOHBIX MPOMBIBOK, YeM ObLIO IIPHMMEHHMO I CKBAKUHBI JIA-512

(60 M®). Takum 06pa3zoM, B CBSI3U C YBEIHUEHHEM 00heMa MPOMBIBOK, 00BEMBI pa3MENeH s MOPCKOil

3

BO/IbI YBEIMYATCS B CPEIHEM Ha 5 ThIC. M° B TO11 ¥ Ha 120 ThIC. M 3a nepuon 2021-2041 rr.

Wtoro, nporHo3Hasi noTpeOHOCTh pa3MEIICHUs] OTXOA0B OYpeHHs M JIPYrMX >KMJIKOCTEH B

riyookue ropuzoHTsl JIyHckoro mectopoxkaenus B 2021-2041 rr. cocraBusier 528,2 ThIC. M.

o cocrosauio Ha 01.01.2021 r. Ha JIyHCKOM MeCTOpOXIEHHH 3aKadaHo 365,8 Teic. M°

OYPOBBIX OTXOJIOB, U3 HUX uepe3 ckBaxkuHy JIA-512 — 209 Teic. M3, uepes ckpaxuny JIA-519 — 156,8

TBIC.M3.

To ectb, ¢ yuerom daktuueckoit 3akauku B 2008-2020 rr. B B MOTIOMAIONTNE CKBAKUHBI
JIA-512 u JIA-519, nporao3Hasi noTpeOHOCTh pa3MeIIeHus: 0Txo0B Oypenus B Tedenne 2008-2041

r. cocraBisieT 894 Teic. M.

6.1.2. MopaenupoBaHue pa3MelieHnsi 0ypoBbIX 0TX0/10B

B pamkax ytBepkaenHoro B 2017 r. «I'eomorudeckoro ordera...»[14] ObLIO BBINTOIHEHO
MOJICIUPOBaHNE pa3MelieHuss OypoBbIX o0TXxonoB Ha mnepuon 2017-2041 rr. PesynbTathl
MOJIEJIMPOBAHUS IPEJCTABICHBI HUXKE.

T'eoMmeTpus TPEUIMHEI

MopenupoBaHue pa3BUTHS TpelIMHbI BbinonHeHo komnanueit « MI-SWACO» B nporpamme
«Schlumberger FracCADETM P3Dy. Ilpu monenupoBaHUM pa3BUTHS TPELIUHBI UCIOJIB30BAIKCH
pesysbratel uHTepnpetauun [TMC mo ckBaxubne JIA-519, reomexaHumyeckue CBOWCTBA MOPO/I,
3HAYEHHUsI HAIIPSDKEHUH TUIACTOB M PE3YJIbTaThl UCIBITaHUS CKBaXHUHBI JIA-519 Ha npuémucrocts u

ONPCACIICHUC NaBJICHUA 3aKPbITUSA TPCIIHUHBI.

B PEIYIBbTATE MOACIIMPOBAHUA ObLIH IMOJIYUCHBI NOJYJIMHA 1 BBICOTA TPCIIHUHBI.



141
JlonomHUTENbHO Oblla OLEHeHa MpOEeKTHas IUIOHIagb pPa3MEUICHUs OTXOJO0B OypeHHS

(mokazaHna B ['paduueckux npuoxeHusx 6-13).

Jlst pa3MenieHust 0Tx010B OypeHus B ckBakuHe JIA-519 Opl1r BBIOpaHbI yeThIpe miacra: XX,

XIX, XVIII, XVI.

MopenmupoBanue paszputus TpemuH B tuiactax XX, XIX, VII u XVI BbemomnHeHbl ¢
HCIIOJIb30BAaHUEM MEXaHWYCCKUX IMapameTpoB (pasmen 2.5.1). [Ipyrue HMCXoJHBbIC MapameTpsl JUIs
6a30BOTO CIEHAPHUsA: 00BEM MOPLIUHU TyIbIEI OypoBoro muama — 240 m3; pacxox — 0,8 M3/mun.;

cozepKanue TBEPIOH TOPOIBI B OYPOBEIX 0TX0aaX — 20 %; MIOTHOCTH myabnsl — 1,3 r/cem®,

O6beM pa3oBoii 3akauku B 240 M3 BHIOpaH KaK THIIHMYHBIA 00BEM MOPIMH MyJIbIIB GyPOBOTO

njaMa.

Kpome Toro, 66u10 IpoaHaIM3UpOBaHO BIMSHUE HA pa3Mepbl TPEIIUH U3MEHEHHsI MCXOJHBIX
napamMeTpoB, a UMEHHO, HampsbkeHui, moxyns FOHra, pacxoga m oObema mopumu Imynbiiel. Ha
OCHOBAHMHU JJAaHHOT'O aHAJM3a HE MPOUCXOIUT KAaKOIo-JIMOO CYIECTBEHHOIO M3MEHEHUS Pa3MeEpOB

TPEIIHH.
ITmact XX

WuTepsan nepdopanuu miacra XX BbiOpaH Ha riryoune 3179-3189 M no cTBONly CKBa)KMHBI
(BepTHKaNbHas INTyOuHa OT cTosia poropa — 2799,8-2809,8 m / abconroTHas riyouna — 2745,2-2755,2
M). Ha Puc. 6.1 npezncraBien poct TpeuuHsl B miacte XX no 0azoBoMy creHapuio. [lomyanuna
TpewmuHbl coctaBuT 110 M; BbicoTa Tpemuubl — 100 M. Tpemuna pactér Ha 71 M Bbllie ¥ Ha 29 M

HIDKE IIEHTpa HHTepBaJia ephopaiui.
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ba3zoBblii cueHapuii
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Hoayanuaa TpemuHsbl, M

Puc. 6.1. Pa3BuTHe TpemuHsl 1o 6a30BOMYy CLIEHApHIO Ul Iutacta XX

Inact X1X

Jns pezepBHoro muacta XIX mpennaraercs BblOpaTh MHTepBan nepdopanuu Ha riryOuHe
3078-3088 M 1o CTBOJIy CKBa)KMHBI (BepTUKaIbHAS TIIyOMHA OT cTtoia poropa — 2698,8-2708,8 m /
abcomoTHas riryOuHa — 2644,2-2654,2 m). Ha Puc. 6.2 npencrasiieH pocT TpenmHbl B miacte XI1X mo
6a3oBomy cueHaputo. [lomyunHa TpemmHsl coctaBut 123 M; BbicoTa TpeuuHbl — 112 m. Tpemuna

pacTéT Ha 88 M BbIle U Ha 204 M HUXKE LIEHTpa UHTepBaia nephoparum.
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basosblii ciieHapmii
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Puc. 6.2. Pa3zBuTue TpemuHsl 1o 6a30BoMy clLieHapHio i miacta X1X

Mnacr XVIHI

st pesepsHoro miacta XVIII npennaraercs BeiOpath mHTEpBai nepdopanun Ha TIyOHHE
2988-2998 M 1o CTBONY CKBKWHBI (BepTHKAIBbHAS TIyOMHA OT cTojia poTopa — 2608,8-2618,8 m /
abcomoTHas riryouHa — 2554,2-2564,2 m). Ha Puc. 6.3 npenctasnen poct Tpeuussl B macte XVIII
no 6azoBoMy cueHaputo. [TomymHa Tpenussl coctaBuT 112 M; BeicoTa TpemmuHbl — 125 M. Tpenuna

pactér Ha 95 M BhIme u Ha 30 M HIDKE IIEHTpa HHTEpBaJIa epoparny.
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ba3oBblIii cueHapii
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Puc. 6.3. Pa3zButne Tpemmnsl o 6azoBomy crieHapuro s iacta X VI

[Inact XVI

st pesepBHoro tuiacta XVI mpenmaraercs BbiOpath mHTepBan nepdopaiuu Ha TiyOuHe
2811-2821 M 1o cTBONY CKBaXXMHBI (BepTUKaIbHas TIIyOMHA OT cTosa poTopa — 2461,8-2441,8 M /
abcomoTHas rimyouna — 2377,2-2387,2 m). Ha Puc. 6.4 npencrasien poct TpeuuHsl B macte X VI mo
6a3zoBomy crieHaputo. [lonymmnaa Tpemunsl coctaBut 120 M; BeicoTa TpemmHbl — 106 M. Tpenuna

pactér Ha 86 M BbIe ¥ Ha 20 M HIDKE IIEHTpa HHTEpBaJIa meppoparny.
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basoBbin cueHapuu
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Puc. 6.4. Pa3Butue TpemuHsl o 6azoBoMy crieHapuo uis wiacta XVI

Onpenenenue IpoOrHo3Horo 00beMa 00J1acTH pasMellleHUus OVPOBBIX OTXOJIOB

Pacyer mporHo3Horo oo6wema 00acTu pa3MenieHus: OypOBBIX OTXOJ0B ObLI MPOU3BEICH IO
3anaTeHToBaHOMY KommaHuel «MI-SWACO» wmerony. MexayHapoansiii Homep mareHta WO

2009/105330 A2, nata myomukarumu 27 aBrycra 2009 r, [25].

JlaHHBIN METOJ OCHOBAaH Ha OMPEACNICHUH PA3HUIBI MEXIY MaKCUMAJIbHBIM JIaBICHHEM
3aKaykH Ha 3a00€ CKBaXWHBI 1 MUHUMAJIbHBIM HAMPsDKEHUEM ITOPOIbI. [{71s1 BEpTUKATBHOM TPEIIHHBI
MakcHUMajbHOE 3a00WHOE JaBJIeHHE NMPUHHUMAETCS PaBHBIM TOPHOMY JaBJieHHIO. MakcuMaabHOE
JABJICHHUE 3aKauyKu Ha 3a00€ OMpenenseTcs, UCXOAS M3 MaKCUMAIbHOTO YCTHEBOTO JaBJICHUS, Ha
KOTOPOE PAacCUUTaHO MPUMEHSEMOE Ha3eMHOEe U MOj3eMHOe oOopynoBanue. Hakomnenue tBepaon
¢da3pl B TpelIMHE BeIET K YBEIUYECHHIO €€ MIMPHHBI, YTO B CBOIO OYepeAb MPHUBOJIUT K POCTY
MUHUMAJIBHOTO HaIpsDKEHHS B IUTACTE€ 3a CYET IMOPOATACTUYHOCTH. B Xxoae MoaenupoBaHHs
TUAPABIMYECKOTO pa3pbiBa IUIACTA OLICHUBAETCS YBEJIWYEHWE MHUHUMAIBHOTO HAIpPSKEHUs OT
3aKa4K¥ OJTHOM MOPIIKH MyJIBITBI OypOBOTO IIIaMa. 3Hast pa3HUILY MEKIY MaKCUMAIbHBIM JJaBJICHHEM

3aKa4Ku U MHUHHMAJIBHBIM HAIPSKECHUEM IMOPOABI MOXKXHO OLCHHUTH KOJIHNYECTBO HOpHI/Iﬁ ITYJIBITBI
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OypoOBOTO IIJIJaMa, KOTOPhIE MOXKET NMPUHATH BBHIOPAHHBIA OOBEKT. TakKe YYHUTHIBAETCS OOBEMBI

IIPOMBIBOK MOPCKOM BOJBI U JPYTUX KUJIKOCTEH.

[IporHo3Hsbiil 00beM 00JacTH pa3MeElIeHUs 0TX0I0B OypeHus NpU 3aKauke yepe3 CKBaKUHY

JIA-519 na nepuog 2017-2041 rr. npeacrasieH B Tabnuue 6.2.

Ta6muma 6.2. [IporHo3HbIld 00beM 00JIaCTH pa3MEIICHHS OTXO0I0B OypEHHUS MPHU 3aKadKe

yepe3 ckBaxuny JIA-519 (na nepuon 2017-2041 rr.)

[Iporuo3usiii 00beM

IInact obnactu pasMCIICHUA

OTXO0O40B 6ypeHH$[, TBhIC. M3

XVI 425,04
XVIII 380,88

XIX 309,12

XX 317,40
Hrtoro 1432,44

C ydetoMm (akTHUEeCKOil 3aKauky B miacT XX ckBaxunbl JIA-519 B 2016 1. — 39,3 ThIC. M°,

OOImIMH MPOTHO3HBIM 00BEM 00JIACTH pa3MELIeHHs OTXO0A0B OypeHHs PU 3aKauKe yepe3 CKBAXKHUHY

JIA-519 B 2017-2041 r. coctasmsier 1 393,14 ThiC. M°.

Ha ocHoBanum MopenupoBaHus, BbIONHEHHOro kommnaHued «MI-SWACO», cnenanbl
CJIEIYIOIIHE BBIBOJIBI:

pa3MenieHre oTxo10B OypeHusi B ocHOBHOM (rutact XX) u pesepBHble miacTsl (XX, XVIII,
XVI) He mpUBOIUT K POCTY TPELIMH 3a TPaHMIBl YTBEP)KICHHOTO T'OPHOTO OTBOAA. Takke He
IIPOUCXOJUT MEPECEUEHUs] TPEINH CO CTBOJAMM JINKBUAUPOBAHHBIX, CYIIECTBYIOUINX, TPOEKTHBIX
CKBaXHH, TEKTOHMYECKUMHU HapymeHussMu JlyHckoro wecropoxaenus. (cM. [I'paduueckue
npuiIoKeHus 6-13).

C yderoM (akTHUYecKo# 3akauky B rmacT XX ckBaxuHbl JIA-519 B 2016 1. — 39,3 ThIC. M’
NPOTHO3HBIN 00BEM 00J1aCTH pa3MEIIeHHUs 0TXO0I0B OypeHUs Ipu 3aKauke yepe3 ckBakuHy JIA-519

B 2017-2041 r. coctasiuser 1 393,14 Toic. M°.

JlanHOrO 00BEMa JTOCTATOYHO JUISl pa3MELIEHUs! MPOTHO3HBIX OOBEMOB OTXOJIOB OypeHHs
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Jlyrckoro mecropoxaeHus B mepuona 2021-2041 r. — 528,2 Thic. M,

Ipu yuere 3akauku yepes ckaxuny JIA-512 (209 Toic. M%), Ha JIyHCKOM MECTOPOKIEHUH B
nBe norjowatonie ckBaxuHsl JIA-512 u JIA-519 B nepuon 2008-2041 rr. MOXHO pa3MeCTUTh
1641,34 ThIc. M° 0OTX0J0B GypeHHUs.

B 2020 romy xommanmeir «AKPOC» ObuUl0O mNpOBEACHO IOMOJHUTEIBHUTEIHLHOE

MOACIIMPOBAHUC JII YTOYHCHUSA  OCTATOUYHBIX 00BEMOB JOMCHaA. PG3YHBT21TBI JaHHOI'o

MOJENUPOBaHMs OyyT IPEACTABICHBI B CIEAYIOLIEM F€0JIOTHYECKOM OTYETE.

6.1.3. Yuder onbITa IKCIUIyaTaMu CKBaXKUHBbI JIA-512 u JIA-519 nis1 nocieaymomero

pa3MellieHus OYPOBBIX 0TX0/10B HA JIYHCKOM MeCTOpOKIeHUH

OnpiT oSkcrutyatanmu  ckBaxuH JIA-512 u JIA-519 Obul yuTeH m0Opu MIaHUPOBAHUU
JlanpHeero pa3MelieHus: OypoBbIX 0TX010B Ha JIyHCkoM MecTopoxaeHur. OCHOBHbIE H3MEHEHUS
3aTparuBarOT BKIIIOYEHHE B MHTEPBAJIBI MepPOpannuy MeCYaHUKOB M aJIEBPOIUTOB, BEIOOP TITyOHHEI

crnycka HKT u onTuMu3zanmio pexumMa 3KCITyaTaldy MOTJIOMIAKIIEH CKBAKUHBI.

HMHuTepBansl A5 3aKa4KH OTXOJ0B 6VD€HI/I${. HepBHe JABC 30HBI JJIA 3aKa4KHU OTXOA0B 6ypeHI/I${

B ckBaxkuHe JIA-512 B miacte XVI (untepBansl nepdopanuu 3342-3352 m u 3326-3338 m 1o cTBOITY

CKBEDKI/IHI)I) BBI6I/IpaJ'II/ICB NPEUMYIICCTBCHHO B INTMHUCTLIX MPOIIIACTKAX.

[Tocne 3amosiHeHUs1 JAHHBIX 30H U HEOOXOJIMMOCTH Iepexoaa Ha miacT XV, MpeanodyreHye
pu BbIOOpE MHTEpBaia nepopanuu ObUIO TaKKe OTAAHO HU3KOIPOHMUIIAEMOMY MHTepBaiy 3276-
3288 M 1o cTBONY CKBa)XMHBI (aneBpoauT). OqHAKO JaBieHHE pa3pbiBa MOPOJIbI, OIPEIEICHHOE B
pe3yJibTaTe HCIbITAaHUS JAHHOIO HMHTEpBaja, ObUIO BBICOKMM M HE IO3BOJISUIO OCYIIECTBIATH
cTabmiIbHYI0 3aKauky. [Ipu nepectpese JaHHOM 30HBI B MHTEpBaJ epdopaiiy Takxke ObLT BKIIIOYEH
MHTEpBaJ necyanuka B kponie miacta XVI (3279-3291 m no crBony ckBaxkunsl). MiHTepBan 3276-

3291 M (mnactel XV-XVI) yeneniHo skcruryatupoBaics ¢ Mapra 2012 r. mo asryct 2013 r.

JlanpHeiimue naTepBaitbl nepdopanun Kak B ckBaxknne JIA-512, tak u B ckBaxune JIA-519,

BI)I6I/IpaJ'II/ICB C YYC€TOM JAHHOTI'O OIIBITA B IIECUAHUKAX WU aJICBPOJINTAX.

I'ny6una cnycka HTK. B 2008 r. B ckBaxune JIA-512 HanmpoTHB MHTEpBasa nepopanuu B

rtacte XV (3342-3352 M 1o cTBOITY CKBa)KMHBI) M HA TPH METpa HIDKE HETO ObLIa CIyIieHa KOJIOHHA

HKT 127 mm.
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Takum oOpaszomM, mynbna OypoBoro nuiama npu Beixoge n3 HKT mogHumanace BBepx 1o
3aTpyOHOMY NPOCTPAHCTBY IO MHTEPBAJIOB Mepdopamuu, YTO CO3/aBAI0 TYpPOYJIEHTHBIH PEXUM

MOTOKA, CIIOCOOCTBYIOIINI MPOHUKHOBEHUH OTXOJIOB OYPECHHSI B TPEIIUHY .

IIpu nepexone Ha BhlIenexamue uHTEpBanbl (3326-3338 M u 3276-3291 m no crBONY
CKBaXXHMHBI), B CBSA3H C BBICOKOH CTOMMOCTBIO Ha MOPCKOH IardopMe omepainuii mo moabeMy u

ciiycky HKT, nepdopanus xsocroBuka 177,8 MM Beimonasutachk uepe3 HKT 127 mwm.

B asrycre 2013 r. Tperuii unrepsan nepdopamun 3276-3291 m (mmacter XV-XVI) okazancs
3a0JIOKUpOBaH, W JUIsI BO30OHOBIEHHS pPAaOOTOCIIOCOOHOCTH CKBaXHHBI MPH POBEIACHUH
KaluTaJIbHOTO peMOHTA 3a0I0KupoBaHHbIl nitamMoM koHel] HKT Obut oTpesan u octaBieH Ha 3a00e.
Tpu HUKHUX HHTEpBaia nepQopaiuu u ocrabieHHbie B ckBakuHe cekiuu HKT 6bpimu n3onupoBansl
nakepoMm mpookoi 177,8 mm Ha riryoune 3266 m o ctBoiy ckBaxkunbl. [Ipu cmene HKT rimyOuna
ciycka kojoHHBI TpyO (3153 M mo cTBOITY) ObIIa BRIOpaHa TAKUM 00pa30M, YTOOBI BCE PE3CPBHBIC
untepBansl nepdopanuu B miactax XV u X1V (3244-3254 m u 3200-3213 M COOTBETCTBEHHO) B

ckBakuHe JIA-512 naxonunuch riyosxe (Puc. 2.5 B rnase 2.6.1).

JlaHHOE pelIeHe MO3BOJSET OCYIIECTBUTE Oosee dhdexTuBHYy0 nepdopalrio XBOCTOBUKA

0e3 JOIMOJIHUTCIIBHBIX 3aTpaT Ha MMOABEM U CITYCK KOJIOHHBI HKT.

[Tpu Bo16Ope rny6unsl cmycka HKT B ckBaxune JIA-519 Komnanus pykoBoICTBOBaJIach TEM
e npuHunoM. I'my6una criycka HKT 127 mm B ckBaxkune JIA-519 cocraBnsier 2764,3 M 110 cTBOITY

ckBaxuHbI (Puc. 2.21 B rnaBe 2.6.3), 4To BBIIIE CAaMOT'0 BEPXHEr0 PE3EPBHOIO MHTEPBAJa 3aKaukKy B

wiacte XVI (2811-2821 m mo cTBOIMY).

OnTumuzanus pexxuMa JKCIUTyaTallMd HOMIOMIAIOMEH CKBaXMHbI. ONTHMHU3ALUSA pexuMa
HKCIUTyaTallil CKBAXXMHBI 3aKJIOYAETCs] B YBEIMUEHUH 00beMa MPOMBIBOK MOPCKOM BOJOI mocie
3aKauKM TOPIHH Mynbnb. [IpakTukytomuiics panee aABykpatasii 06seM HKT 60 m® ysemmuen 10 90
M (Tpoexparnbiii 06bem HKT) pu 3akauke eXMHAYHON MOPIMK MyIbIBI 00beMoM 10 240 M3 u 1o
150 M mpu 3aKadyke HECKONMBKMX TOPIMii MyJIbIEl 06mmM o6seMoM 10 1000 M3, JlaHHOE pernente
no3BoJjsier 6ojiee 3(h(HEKTUBHO OCYLIECTBIATH MPOLECC MPOJABKU MYJIbIBI U3 CTBOJIA CKBAXHUHBI B

TPELLUHY.



149

6.2. OGocHoBaHMe pa3MenIeHHusI MOMYTHBIX BOJ HA MPOTrHO3HBII Mepuo

6.2.1. IIporHo3Hbie 00beMbl MOMYTHBIX BOA Ha JIYHCKOM MeCTOpPOKIeHUH

ITo cocrosamio Ha 01.01.2021 r. momyTtHas Bojna Ha JIyHCKOM MECTOPOXKIACHUU COCTOUT W3
pPacTBOPEHHOM B ra3e BOJIbI, JOOBIBAEMOI BCEMHU T'a30BBIMU CKBAKHMHAMHU JIYHCKOTO MECTOPOKICHUS,
1 00Jiee MUHEPAIM30BAHHOW IJIACTOBOM BOJIBI, MOCTYMAIOICH W3 0OBOJHEHHOTO HHTEPBAIA ra30BOM
ckBaxkuHbl JIA-511. B Oynmymiem o)kumaercs, 4TO BCE Ta30BbI€ CKBaXHHBI OyAyT I0OBIBaTH Kak
pPacTBOPEHHYIO, TaK U IJIACTOBYIO BOAy. McTopus pa3paboTKH ra3oBO 3aJIe’Kd B HACTOSIIEE BPEMs
HE TI03BOJISCT CACNATh JOCTATOYHO 0OOCHOBAHHOTO MPEAIIOJIOKECHHSI O CPOKAX TPOPHIBA MIIACTOBOM
BOJIBI K 32005IM JTOOBIBAIOIINX Ta30BBIX CKBAXUH U 00BEMax MOIyTHOW BOJBL. B CBs3H ¢ 3TUM Tipn
MOJICJIMPOBAHUH TMpoIlecca 3aKaukh IMOMYTHOM BoAsl Ha mepuoa g0 2041 rr. ucmoib3oBaics
MaKCHMaJlbHO BO3MOXHBIA CYTOYHBIH PAcXO]l BOJbI, OTPAaHUYCHHBIH MPOMYCKHOW CIOCOOHOCTHIO
TIOBEPXHOCTHOTO 060pynoBanus — 1049 m*/cyr. Takum 06pa3oM, 066EM MOMYTHOH BOMIBI, KOTOPBIH
Komnanus miaHupyer pa3MeCTUTh B TIIyOOKHE TOPH30HTHI JIYHCKOTO MECTOPOKICHUS Ha MEPHOJ
2021-2041 Tox coctaBuser 9,45 mH. M3, C ydeToM yke 3aKkauaHHBIX 06bemMoB B 2012-2020 r. (0,28
MITH. M), B TeUeHHE BCEro MepHoIa pa3paboTku JIYHCKOTO MECTOPOXKICHHUS PAa3MELIEHUIO HOIIEKHT

9,73 muH. M° nonytHO# Bojibl (ITpotokon 'K3 Pocuenpa Ne 5077 ot 04.07.2017 ).

IIpu MeHbImIMX OO0beMax 3aKauku O0Opa3yroluecs TPeImUHbl U 00JacTh PAacCHpPOCTPaHEHUs
BOJIBI B IUIACTax OyJyT MEHbILE, YEM MOJYUYUBIINECS B PE3yIbTaTe MOJICIUPOBAHUS «HAUXYALLIETO»
cueHapus. [lpyrumu cioBamu, py JaBJICHUSIX HUXKE AAaBJICHUS THAPOPA3phIBa, 3aKadlBaeMasi B IacT

BO/Ia 3aliMET MEHBIINI U O3TOMY O€30MacHbIl 0O0BEM.

6.2.2. MopaeanpoBaHue npouecca pa3MelleHHs: ONYTHBIX BOJ Yepe3 cKkBaskuHy JIA-515

B pamkax ytBepkaenHoro B 2017 r. «I'eonorudeckoro otdera..»[14] ObUIO BBIOIHEHO
MOJIEJINPOBAHUE Pa3MEILIEHHsI TIOMYTHBIX BOJ uepe3 ckBaxuHy JIA-515 na nepuon 2017-2041 rr. B
NPEJCTaBICHHOM Ha corylacoBaHue « TeXHHYeCKOM IMPOEKTE...» pe3ybTaThl MojenupoBanus 2017

TroJia IPpUHATHI 0e3 U3MEHEHHUIA.

Pe3yHLTaTBI MOZACIINPOBAHUSA IPCACTABJICHBI HUXKC.
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Maremarideckasi MOJIENb THAPOPa3phiBa ILIacTa UL CKBaXUHEL JIA-515

YTo4uHEeHHE MOJENH TUApPOpa3phiBa miacta Oeu10 mpoBeaeHo Kommanwuent B 2017 r. kak 1is
TeKyIen 30HbI 3akauku — miacta XX, Tak u jyist pesepBHbIX nHTEepBaioB miactoB X VIII, XVII, XVI,
XV, X1V, XIII. Ilpu monenupoBaHuM ObLI HCHOJB30BaH Mporpammblii mpoaykT «PWRI-Fracy
(Produced Water Re-Injection-Frac) Bepcuu 5.1, pa3paboranubsiii komnanueii Illemt. IIporpamma
MO3BOJISIET BBIMNOJIHUTH MOJEIMPOBAHUE Pa3MEpPOB TPELIMH THUAPOpPa3pbiBa HA OCHOBE JAHHBIX O
FeOMEXaHHYECKUX CBOMCTBAaX TOPHBIX MOPOJ, CBOWCTBAX JKHJIKOCTEH, IMapamMeTpoB ILIACTOB,
JUHAMUKU TIJIACTOBOTO JAaBJICHUS, U3MEHEHUS JIaBJICHUS MO CTBOJY CKBAKMHBI, a TAKXKE C y4ETOM

KOHCTPYKIHU CKBAKMHBI.

Hanpasnenue pacnpocTpaHeHs: TPEUIMHBI EPIICHIUKYIISIPHO HATPABICHUIO MUHUMAJIbHOTO
HaIpsKeHUs (TOPU30HTAIILHOTO). OnpeiesieHre BETUYUH FTeOMEXaHHUYECKUX CBOMCTB U HAIIPaBJICHUS

HANpsDKEHUsT OMKMCAHO B riase 4.3.

B 3amaun MoaenpoBaHus BXOIUIIO ONIPEIEIEHUE PACIPOCTPAHEHUS TPELUH, 00pa3yoIuXcs

B pe3ysbTaTe 3aKauKH MOMYyTHBIX BOJ JIyHCKOTO MeCTOposkIeHus uepe3 ckBaxuny JIA-515.

Haubonee BaXHbIM OBUIO YCTaHOBUTb, UYTO TPELIMHBI OYAYT OrpPaHUYEHBl T'PaHUIAMH
YTBEP)KJIEHHOTO TOPHOTO OTBOJA, OYJOyT pacroiaratbCs B BOJOHACHIILIEHHOW 30HE HMXKe
NPOAYKTUBHBIX Ta30BbIX IJAacTOB JIyHCKOro MeCTOpOXKIEHUs, HE JOCTHUTHYT CTBOJIOB Kak
JMKBUJIMPOBAHHBIX, CYIIECTBYIOLIUX U MPOEKTHBIX CKBAXHH, TAK U UMEIOIINXCS HA MECTOPOKICHUN

TCKTOHUYCCKUX PA3JIOMOB.

st 5TOTO MO KapTaMm KpOBIM M TMOJOIIBBI KaXIOTO IlacTa OBUTM TPOBEICHBI 3aMephl
CITETYIONIUX PacCTOSHU#M 0T ckBakuHbI JIA-515 (Tabnura 6.3):

710 10)KHOTO pa3joMa MeXx1y TeKTOHuYeckuMHu Osokamu IV u V;

70 OyrKaiiiero pa3jaoMa Ha BOCTOUHOM Kpbuie 0s10ka V;

JI0 BOCTOYHOW I'PAHUIIBI TOPHOTO OTBOJIA.

3amepbl OBUIM BBINIOJIHEHBI B JBYX HANpPaBICHUSAX, MpUYEeM, IS MOJAEIMPOBAHUS
UCTIONB30BAJIOCh MEHBIIEe M3 TIONY4YeHHBIX 3HadeHuid (B Tabmume 6.3 oTMeueHBl KpacHBIM

mpudTom):

1. oT ckBaXHHBI JIA-515 B1Oh HaMIpaBIECHUSI MAKCUMATBLHOTO HAMPSDKEHUS (TOPU30HTAIBHOTO),
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YTO COBMAJAET C 0’KMIAEMOM OPUEHTALUEN PACIIPOCTPAHECHUS TPEILIUHBL,
2. oT ckBaxuHbl JIA-515 Bnonb KpaTyallIero paccTOSHUS /10 ONMCAHHBIX 3JIEMEHTOB, BHE

3aBHUCHUMOCTHU OT HAIIPABJICHUA MAKCUMAJIbHOT'O HAITPAKCHUA.

JpyruMu cioBaMu, ISl KaXAOro IUtacta Obula ompeneseHa Oe3omacHas AUCTAHIMSA B
cllydasix, €CJM HampaBleHHE TPEUIMHBI OyAeT paclpoCTPaHAThCS BJOJb  HAIpPaBICHUS
MaKCHUMAaJIbHOTO HAIPSDKEHMsI, M, €CIU TPELIMHA MOHAET B CTOPOHY IPaHUI] TOPHOIO OTBOJA WU

Pa3JIo0MOB IO CAaMOMY KOPOTKOMY ITyTH.

Ha rny6une ropHoro orBoga B Onoke V HaxomutTcs emé oaHa ckBaxkuHa — JIA-519,
pacrosoXKeHHas K 0ro-3amany ot ckBakuHbl JIA-515. OqHako, paccTosiHue 10 Hee OOJbllle, YeM 10
O KalIKUX pPas3IoMOB, MOXTOMY paccTosHHEe MexAy ckBaxkuHamu JIA-515 u JIA-519 Osbuio

MMPU3HAHO HAUMCHCC KPUTUYHLIM.

Tabnuna 6.3. PaccTtosnus Mexay ckBaxuHoii JIA-515, rpanuiiamu ropHoro oTBoJ1a U

pasioMamu

1. Paccrosinue ot ckBakunbl JIA-515 Brosp HampaBieHUs] MAKCUMAJIBHOTO TOPU30HTAIIBHOTIO
HaIpPSDKEHUsS, M

. 70 O6IvpKaiiiero pasioMa
710 BOCTOYHOU TPaHMIIbI 710 10’KHOT'O pazjaoMa
Ha BOCTOYHOM KpBbLie
[Tnacr TOPHOT'O OTBOJA mexay o6mokamu IV u V
Osoka V
KPOBJIA moaoniBa KPOBJIA I10J0I1IBa KPOBJIA II0J011IBa
X1 2490 2490 875 1030 1560 1550
XV 2490 2490 1030 1070 1550 1480
XV 2490 2490 1070 1125 1480 1420
XVI 2490 1920 1125 1200 1420 1350
XVII 1920 1525 1200 1275 1350 1290
XVIII 1525 890 1275 1370 1290 1165
XIX 890 400 1370 1475 1165 1070

2. Kparuaiimee paccrostuue ot ckBaxuHbl JIA-515, m
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. 70 O6IpKaiIIero pasioma
JI0 BOCTOYHOW I'PaHUIIBI 710 F0’KHOTO pazjioma
Ha BOCTOYHOM KpbLIE
IInact TOPHOI'O OTBOAA Mmexay Onoxkamu 1V u V
6moka V
KPOBJIS HOJI01IBA KPOBJIS II0JI0IBA KPOBJIS [0JI01IBA
X1 2480 2480 700 710 1100 1080
XV 2480 2465 710 740 1080 1030
XV 2465 2465 740 780 1030 990
XVI 2465 1920 780 800 990 930
XVII 1920 1520 800 860 930 850
XVIII 1520 890 860 920 850 800
XIX 890 400 920 960 800 720

[Ipn MozsenupoBaHUU TaKKE 33JaBAIMCh [TapaMETPhl, CBSI3aHHbIE ¢ pabOTON MOIJOMAoIEei
CKB)XMHBI: PAcXo]l 3aKauMBacMOM BOJIbI, COJEPKAHWE MEXAHUYECKUX IMPUMECEd U COJep KaHHhe

YIieBo4OpOaO0B.

MopenupoBaHue TUApPOpa3pbiBa IUIACTa OBUIO BBINOJHEHO Kak sl 0a30BOTO CIICHAPHS
3aKa4KH TOIMYTHOW BOJIBI, TaK U JUTSI HECKOJILKUX BAPHAHTOB C N3MCHCHHBIMH TTapaMeTpaMu PadbOThI
CKBQKMHBI (TaK Ha3bIBaeMbIH «aHAlIM3 YyBCTBUTEIHHOCTH), YTO MO3BOJMIIO ONPEACTUTH CTETNCHb
BIUSHUS JAHHBIX MapaMeTPOB Ha PACIPOCTPAHEHHE TPEUIUHBI B IJIacTax, 00BEMBI 3aKaYMBAEMOM

BOABI 1 UBMCHCHUC TIJIACTOBOI'O JaBJICHHUA B PE3YJIbTATC 3aKaUKU.

VcxonHble JaHHBIE, HCTIOJIb30BAaHHBIE IPH MOJIEIMPOBAHUY 0A30BBIX CLIEHAPUEB:

MakcuManbHO BO3MOXKHBIM — pacXxojJ  3aKaukd BOJbl, OTrPaHMYCHHBIM MPOIyCKHOU
CIOCOOHOCTRIO yCTheBOTro 00opynoBanus (1049 m*/cyr).

CopepxaHve MEXaHMYECKHUX IpUMEcel B BOJAE MPHUHATO KaK YCPEIHEHHOE 3HauYCHHE
IPeJCTaBUTENBHBIX P00, 0TOOpaHHBIX B mepuoj 4-it keaptan 2014 r. — 4-if kBaptan 2016 r. (cm.
paznen 5.2) — 4 wmr/a. I[Ipu BBINOJIHEHUN «aHaM3a YyBCTBUTEIBHOCTH» TAaKKe OBLIO BBHIMOIHEHO
MOJIEJIMPOBAHUE TPU MAKCHUMAaJbHOM YTBEPKICHHOM 3HAUEHUU COJCPKAHUS MEXaHWYECKUX
npumeceit — 135 mr/i.

ConeprkaHue yriieBoI0pOJIOB B BOJIE OBIJIO MPUHATO KaK MAaKCUMaJIbHO BO3MOXKHOE, COTJIACHO
«Jlomonmuenuto k TexHnueckomy npoekTy...» [11] — 500 mr/i.

WuTepBansl nepdopanuy COOTBETCTBYIOT (PaKTHUECKMM HWHTEpBajiaM Mnepdopauuu s

wiacta XIX u pesepBHbIM HHTepBanam nepdopauuu A mwiacros X VI, XVIL XVI, XV, X1V, XIII
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(Tabauuer 5.4 u 5.5). B kauecTBe MCXOAHBIX MaHHBIX B Mojaeian «PWRI-Frac» ucmons3oBanack

BEpTUKaJIbHASA ITyOMHA HHTEPBAIOB Mepopamuu OT CTOJIA POTOPA.

B pesynbTaTe MonenupoBaHus ObLIN ONpeAeNieHbl pa3Mephl TPEUIHHBI (ITOJTYAJUHA U BBICOTA),
MO3BOJIAIONIME O€30MacHO pa3MECTUTh IOMYTHBIE BOABI B KaXKIAOM IUIACTE, a TaKKe

COOTBETCTBYIOIIHE TPOTHO3HBIE 00HEMBI 3aKAYKH MOy THOU BOJIBI.

Pe3yapTaThl MOJACIMPOBAHKS Pa3BUTHUA TPEIIMHEI IIPU 3aKadKe MONYTHON BOALI Yepe3

ckBaxuny JIA-515

Kakx ormeuanocs BBIIIC, €3YyJIbTaTbl MOACIIMPOBAHUA T10 6330BOMy COCHApUIO OJIA IIJIaCTOB

XIX, XVIII, XVII, XVI, XV, XIV, Xl ceenenst B Tabnuiy 6.4.

baszoswiii cyenapuii ons niacma XX

Ha Puc. 6.5 mpencrasien poct Tpeuuns B iacte XX no 6a3oBomy cuenapuro. [lonymna
TPELIMHbBI COCTaBUT 32 M; BbICOTa TpeliuHbl — 54 M. TpemiuHa pactér Ha 39 M BBepX U Ha 15 M BHU3
OT IHeHTpa MHTepBana nepdopanun. I[IpH MakCHMaTbHO BO3MOXKHOM pacxoje Boiasl 1049 m°/cyt
TpelMHa He BBIAIET 3a mpeaenbl miuacta XIX B jmarepasibHOM HampaBieHud. [Ipu maHHBIX
napameTpax TPeIMHbI TPOTrHO3HBIN 00beM BOJIbI, KOTOPBIA MOKHO 0€301acHO 3aKavyaTh B Tutact XIX,

coctasisier 2,73 MiH. M°.
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bazosslli cienapuit
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Puc. 6.5. Pa3Butne TpemmHsl 1o 6azoBomy crieHapuro s miacta XI1X

ba3zoswiii cyenapuii ons nnacma XVIII

Ha Puc. 6.6 npencrasnen poct Tpeuiussl B utacte XV mo 6a3oBomy crienaputo. [lomyamuna
TPELIUHBI COCTaBUT 64 M; BbIcOTa TpemuHbl — 52 M. [Ipr MakcMManabHO BO3MOKHOM pacxojie BOJbI
1049 M%/cyr TpemmHa He BHIXOAMT 3a TpaHmusl Twacta XVIII, xak B marepanbHOM, Tak W B
BEepTUKAIbHOM HampasiieHusx. B mepuon 2017-2041 1T B tutact MOKHO Oe30IacHO 3akadaTth 9,57

MHH.M3HOHYTHOﬁBOHH.
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bazoBslii cieHapuit
[Tnact XVIII (pe3epBHast 30Ha)
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Puc. 6.6. Pa3zBuTne Tpemmnsl mo 6azoBomy crerapuro i miacta XVIII

basoevuii cyenapuii ons nnacma XVII

Ha Puc. 6.7 npencrasnen poct Tpemunsl B macte XVII no 6azosomy cuenapuro. [onyanuna
TpewmuHbl cocTaBuT 740 M; BbicoTa TpeuiuHsl — 40 M. [Ipyn MakcuManbHO BO3MOKHOM Pacxo€e BOJIbI
1049 m*/cyT B Iepnon 2017-2041 rr B mmact X V11 MoxHO 6e30macHo 3akayaTs 0,77 MITH.M® Oy THO#H
Bo/bl. Kparuaiiiiee paccrosiHue ot ctBoja ckBaxuHbl JIA-515 Ha rimyoune nnacta XVII 1o pasnoma
MexIy TekToHndeckumu Onmokamu IV u V coctanser 800 M. JlanbHeHmuid pocT TpemuHsl, H,
COOTBETCTBEHHO, 3aKayka OOJBIINX OOBEMOB BOJBl HE PEKOMEHAYETCS B CBSI3U C OJNM30CTHIO K

TEKTOHMYECKOMY paziomy Mexay Omokamu IV u V (60 m).

B To0 ke Bpemsi, MpOBEIEHHBIN «aHaTH3 YyBCTBUTEILHOCTHY MTO3BOJIHII YCTAHOBUTH BEJTHUUHY

pacxoia BOABI, TPU KOTOPOM CKOpPOCTh pacmpocTpaHeHus TpeuiuHsl B 1uiacte XVII mo3Bomut
. 3

SKCIUTyaTupoBaTh AaHHBIA Tu1acT 10 2041 . [Ipu pacxone Boasl 470 M°/CyT U MOTYITTUHE TPEIIHMHBI

740 M, MPOTHO3HBINM 00BEM BOJIBI COCTABHT 4,3 MITH. M.
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ba3oBrlil cueHapuit
[Tnact XVII (pe3epBHas 30Ha)
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Puc. 6.7. PazBuTHe TpemmHbI 1o 6a3oBoMy crieHapuro uist miacta XVII

basosuviii cyenapuii ons nnacma XVI

Ha Puc. 6.8 npencrasnen poct Tpeuunsl B miaacte XV no 6azoBomy cuenaputo. [oxyamuna
TpEeIMHBI cOCTaBUT 155 M; BricoTa TpemuHbl — 49 M. [Tpu MakcUMallbHO BO3MOKHOM PAacXoe BOJIbI
1049 m%cyT TpemmHa He BBIXOAMT 3a TpaHumsl mmacta XVI, kak B jaTepanbHOM, Tak M B
BEPTUKAIILHOM HampaBieHusx. B mepuox 2017-2041 rr B tutact MOKHO Oe30IacHO 3akadaTth 9,57

MJIH. M3 HOHYTHOﬁ BOJBbI.
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basoBe1ii cuenapuit
ILmact XVI (pe3epBHas 30Ha)
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Puc.6.8. PazBuTHe TpeuuHsl o 6a30BoMy clieHaputo ais miacta XV

basoevuii cyenapuii ons nnacma XV

Ha Puc.6.9 npencrasnen poct TpemuHsl B iacte XV no 6azoBoMy cuenapuio. [lonynnuna
TpemuHbl coctaBUT 680 M; BeicoTa TpelnHbl — 36 M. [Tpr MakcUMallbHO BO3MOKHOM PAacXoe BOJIbI
1049 m%/cyT B mepuon 2017-2041 rr B mmact XV MoskHO Ge30macHo 3akadats 0,84 MiH. M3 momyTHOI
Bobl. Paccrosinue ot crBona ckBakuHbl JIA-515 Ha rmyOune turacta XV 10 pasziomMa MEXIy
tekToHnueckumu Onmokamu |V u V cocrasmser 740 M. JlanmpHeHmwii pocT TpPEIIMHBI, H,
COOTBETCTBEHHO, 3aKayka OOJbIINX OOBEMOB BOJbI HE PEKOMEHAYETCS B CBSI3U C OJM30CTHIO K

TEKTOHUYECKOMY pazniomy Mexay Onokamu 1V u V (60 m).

B T0 k€ Bpems1, IPOBEIEHHBIN «aHaIN3 YyBCTBUTEIBbHOCTH ITO3BOJIMII YCTAHOBUTH BEJIMUNHY

pacxoja BOJbI, IPU KOTOPOM CKOpPOCTh PACIpOCTpPaHEHHUs TpeuuHbl B Iuiacte XV I03BOJIUT
. 3

9KCIUTyaTHpOBaTh AaHHBIN TutacT a0 2041 r. [Tpu pacxozae Boast 540 M°/cyT U MOy UTMHE TPEILIMHBI

740 M, MPOTHO3HBIN 00BEM BOJIBI COCTABUT 9,57 MITH. M.
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ba3oBblii cueHapuii
[Tnact XV (pe3epBHas 30Ha)
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Puc. 6.9. Pa3zBuTHe TpemuHsl o 6a30BoMy crieHapHio Juisd miacta XV

bazoBslii crienapuii juist mracra X1V

Ha Puc. 6.10 nmpencrasnen poct tpemuns B tuacte X1V mo 6a3zoBomy crienapuro. [lomyamuna
TPELIMHbI COCTaBUT 26,5 M; BbICOTa TpeMHbBI — 52 M. [Ipr MakcUManbHO BO3MOXHOM Pacxo/ie BOJIbI
1049 M3/cyT TpemmHa He BBIXOAMT 3a rpanumsl muacta XIV, kak B jaTepadbHOM, Tak U B
BEPTUKAJIbHOM HampasieHusx. B nepuox 2017-2041 rr B muiacT MOXXHO Oe30macHO 3akayarb 9,57

MJIH. M3 HOHYTHOI\/'I BOJBI.
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ba3oBrIii cuenapuit
ITnact XIV (pe3epBHas 30Ha)
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Puc. 6.10. PazButue Tpeuuusl no 6a30BoMy clieHaputo ais miaacta XIV

basosvuii cyenapuii ons naacma X111

Ha Puc. 6.11 npencrasnen poct Tpemuns B uracte XI11 mo 6azoBomy criienapuro. [omyaminaa
TpemuHbl coctaBuT 240 M; BbIcOTa TpewuHbl — 16 M. OOpa3oBaBlIasicss TpeUIMHA HE BBIMJET 3a
npezens! wiacta. [lpyu gaHHBIX MapaMeTpax TPELIMHbBI MPOrHO3HBIA 00beM BOJIbI, KOTOPBIH MOYKHO
6esomacHo 3akauath B mmact X, cocrapmser 0,31 mmm. M3 JlanpHe#umit pocT TpemIHHBI
11eJIECO00Pa3HO OTPAHUYHTH B CBSI3M C PHCKOM MPOPBIBA TPEIIUHBI BBEPX 3a mpeaensl miacta X1 B

Ta30BYIO HaCTh 3aJICKH.

[TpoBeieHHBIN «aHATN3 TyBCTBUTESIILHOCTH TIO3BOJIMII YCTAHOBUTH BEJIMIMHY PacXoa BOIbI,
P KOTOPOM CKOPOCTh pacmpocTpaHeHusi Tpemuubl B 1macte Xl mo3Bomut sxcrmmyarupoBath
nauubli mact 1o 2041 r. [Ipu pacxone Boast 130 M3/cyT Y MOy ITTMHE TpetuHbl 240 M, TPOTHO3HBIN

00beM BOJIBI cOCTaBHT 9,57 MiTH.M>.
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Beprukanbhas riyouna ckB. JIA-515 ot crona potopa, M
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Tabnuma 6.4. Pe3ynbraTel MOIETUPOBAHUS 3aKAYKH MTOMYTHOW BOJIBI yepe3 ckBaxkuHy JIA-515

Hurepsan nepdoparuu

IIporuozuslii

Hakormnennstii | 00bem Bojbl, | Kparuaiimiee paccrosiue
00BbeM KOTOPBIi ot ckB. JIA-515 o Makc.
o Tonynmna
3aKa4Ky 10 MOYKHO Pa3oMOB WN A BBICOTA 3 o
IMnact | MO CTBONY | BEPTHKAIH | 0o gm0 Ha | GesomacHo BOCTOYHO# I'PaHHMIIBI P TPELIMHBI ®aKTOp, OrpaHUIHBAIONIHIT [ATBHEHIIMA POCT TPEIIHHEI
CKBa>XHHBI OT CTOJa
01.01.2017 r. | pa3mecTuTh B TOPHOTO OTBOJIA
potopa IUIacT
M M MJIH. M MJIH. M M M M
400
XIX 3495-3510 |2905-2920,5 0,16 2,73 32 54 BBICOTA TPEILHHBI, OIM30CTh K KPOBIIE miacta XX.
(BoCcTOYHAs TPAaHHULIA)
800
XVIII 3396-3406 | 2806-2816 - 9,57 (pa3;ioM Ha BOCTOYHOM 64 52
KpbLie 6110Ka V)
800
XVII 3315-3325 | 2726-2736 - 0,77 (FOXKHBIN Pa3JIOM MEXAY 740 40 KpaTJaiiee pacCTosHHUE JI0 pa3jiomMa Mexay oyokamu [V u V.
6sokamu IV u V)
780
XVI 3206-3216 | 2617-2627 - 9,57 (FOXKHBIN Pa3IOM MEXITY 155 49
osoxamu [V u V)
740
XV 3159-3169 | 2570-2580 - 0,84 (FOXKHBIN Pa3sioM MEXAY 680 36 Kparyaiiiee pacCTosHUE JI0 paszioma Mexay oynokamu IV u V.
omokamu IV u V)
710
XV 3095-3105 | 2506-2516 - 9,57 (FOXKHBIN Pa3IOM MEXIY 26.5 52
6sokamu IV u V)
700
Xl 3043-3053 | 2454-2464 - 0,31 (FOXKHBIN Pa3sioM MEXIY 240 16 BBICOTA TPELMHBI, OJIM30CTh K Hozpolse miacta XII.
6sokamu IV u V)
HNUTOT'O naacter XIX - XIII: 33,36

161
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AHanm3 9yBCTBUTEILHOCTH

ITon «aHanM30M YyBCTBUTEIBHOCTH TIOHUMAETCS ONPEACICHUE BIUSHUS U3MEHEHUS psijia
UCXOJIHBIX IapaMeTPOB Ha pa3Mepbl TPEIUHBI, U, COOTBETCTBEHHO, HA MPOTHO3HbIE OOBEMBI
3akauku. [Ipu MozenupoBanuu B paMkax yTBepkaeHHOro B 2017 r. «I'eonoruueckoro oTyera ...»
U3MEHSJIUCh  pacxoJ BOJbL, COJEp)KaHUE MEXAHWYECKHMX IpPUMECEH U  COoJep)KaHue
yIJI€BOAOPOAOB. B pe3ynbpTare NpoBEeAEHHOr0 «aHajlnu3a YyBCTBUTEILHOCTHY OBLIO OIPEEIICHO,
YTO HauOoJIblIee BIUSHUE HA PE3yJIbTaThl OKa3blBAlOT U3MEHEHHUE PAacX0/1a BOABI U COJEPKaHUS

MEXaHUYECKUX IIPUMECEH.

PesynbpTaTel MOJenupoBaHUs Pa3BUTHUS TPEIIMHBI PU PACXOe BOIbI HIKE MPOIMYCKHON
CIIOCOOHOCTH MOBEPXHOCTHOTO obopynoBanus 1049 M>/cyT. mokasamu, 4To pasMep TPEIIUHEI

YMEHBIIAETCS.

PGSyJ'IBTaTbI MOJCIUPOBaHUA Pa3BUTUS TPCIIUHBI IIPU PA3JIMYHBIX 3HAYCHHUAX COACPIKAHUA
MCXaHHUYCCKUX HpI/IMeCCﬁ IoKasajid, 94TO € YBCIMYCHHUCM DOTOI'0 IapaMCeTpa NPOUCXOAHUT POCT
TPCIIUHLI B HIDKEIICKAITUN IIJIACT. OIIHaKO, Ipru YMCHBIICHHUHU pacxoJa BOABI IO CPAaBHCHUIO C

1049 M%/cyT, pOCT TPENTMHBI 3aMeIIsIETCS.

Huxe, B kadecTBe mpuMepa, NPEACTABIECHbI Ppe3yibTaThl MPOBEACHHOIO «aHaIM3a
YyBCTBUTEIBLHOCTH» JUIS TeKyIero normomaroiiero miacta XIX (Puc. 5.12). 3nadenus pacxoja
BOJIBI M COJIEPIKAHMS YTI€BOIOPOIOB OBIIH OCTABIEHBI Kak B 6a30BoM cuieHapun — 1049 m%/cyT. u
500 Mr/a1 COOTBETCTBEHHO, a COJIEpKaHNE MEXaHMUECKUX PUMECel yBETMUEHO 10 MaKCUMalIbHO
pazpelieHHOro nuieH3uei ypoBHs — 135 mr/n. HeoOxomumo 3ametruts, yto B Teuenue OIIP

(bakTHyecKoe coiep)KaHNe MEXaHUYECKUX MpuMeceil OblUIo 3HAaUUTEIbHO HUXKeE (T1aBa 5.2).

B pe3ynbrare «aHanu3a 4yBCTBUTEIBHOCTHY MOMYAJIMHA TPEUIUHBI YBEIMUUIACh ¢ 32 110
140 M, BeicoTa — ¢ 54 10 105 M, a MPOTHO3HBII 00BEM BOJIbI, KOTOPHIH MOXKHO O€301aCHO 3aKavyaTh

B riact XIX, camsuncs ¢ 2,73 no 0,88 mun. M>.

PacuerHslit 00beM oOnactu pasmenieHus nomyTHoi Boasl B rwiactax XII-XIX mpu
COZIepKAHUN MEXaHWYECKNX TpuMeceii 135 Mr/m cocrasnser 12,3 MuH. M3, TO ecTh TpeBBIIIaET
NIPOTHO3HBIN 00BEM MOMYTHBIX B Ha JIyHCKOM MecTopoxaennu Ha niepuoy 2017-2041 rr. (9,57

MITH. MO).

B cBsi3um ¢ TeMm, 4TO Ka4yecTBO MOJATOTOBKHM IOMYTHOW BOABI MEPE] 3aKauyKoll uepes

CKBa)XMHY B YaCTH COJIEpKaHUS MEXAHMUYECKUX IIPUMECEN XOpoulee, PUCK IPOPhIBa TPEIIMHBI B



163
HIDKEJIeXKAIlMe IIJIacThl He3HauuTeleH. TemM He MeHee, Kommanus nponopkaeT BBITOJIHATH
PeryJIIpHBIM KOHTPOJIb KadyecTBa BOJBI, a TaK)Ke, IIPU YCTAHOBJICHUHU PEKHMMa T'MAPOPA3PHIBA

jiacTta, yrO4YHiaTb MOJCIN PA3BUTHUA TPCIIUHBI.

B cnyuae yxynmenus @I3C ocHoBHOM 30HBI XIX 1uiacta uiaM pucka pacnpoCcTpaHEHHUs
TPEUIMHBI 32 Mpeaeibl NephOPUPOBAHHOTO IJIACTA KaK B JATEPATIbHOM, TaK M B BEPTHKAILHOM
HAIpPaBIIEHUH, MIPEAYCMOTpPEHa cTpaTerus nepdopainu Belie Jiexamux pesepBHbIx 30H XVIII-

X1 mnacros.

AHanu3 4yBCTBUTEJILHOCTH
Ilmact XIX
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Puc. 6.12. Pa3zButue TpeuMHbl MO aHaIM3y YYBCTBUTEIbHOCTH i muacta XIX

(conepxkanue mexmpumeced — 135 mr/m)

Mertoaunka OleHKH o0actu pa3sMelIeHNs 3aKaYMBAEMOM BOJbI

Z[J'Ii[ KOHTpPOJIA 3a MpOLECCOM 3aKaukKU HCO6XOI[I/IMO OLICHUTL PpPa3MCPbI obiactu
pa3MCIICHUA HOHYTHOﬁ BOAbl. PacdeT miolagu BEIIOJIHEH Ha OCHOBE PCIICHUA HpOCTOﬁ
T eOMeTqueCKOﬁ 3aa4 C HUCIIOJIb30BAHUCM B KauCCTBC MHCXOAHBIX MapaMETpOB CPCAHUX

NeTpoPU3NIECKNX XapaKTePUCTUK TuTacTa W OO0BbeMa BOJBI, KOTOPBI MOXXHO O0€30MacHO
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pa3MecTUTh B JaHHOM ILIacTe B TpeuuHy. [Ipr 3TOM Hcnonib30BaH mpoiiecce MpocToro BHITECHEHUS
IUTACTOBOTO (MIIFOM/1A 3aKAYMBAEMOM BOJIOM, IPH KOTOPOM JI0JIs1 HAXOASALICHCS B TIOPAX CBA3aHHOU

BOJIbI HE 3aMeIIAETCs (BHITECHSAETCS).

Hcxonabie mapaMeTpsl AJIs pacueTa IUIOMAIN:
s dexTuBHas TonmuHa miacta, Hagd.;
CpeIHss TOPUCTOCTh, Ki;

kod(durmeHT cBsa3anHoi Bobl, KcB.;

00beM 3aKaunBaeMoil xKuIKocTH, Q, M°.

[lerpodusnueckue napaMeTpbl UCIIONB3YIOTCS s pacuéra 3(eKTUBHON TUHAMUYECKON
tonuHbl (HauH), To ecTh napaMeTpa, XapaKTUPHU3YIOIIETO PealibHYI0 BBICOTY BOASIHOTO CTOJI0A,

KOTOPBIA MOKET OBITh 3aMeIleH (BBITECHEH) B MPOIIECCE 3aKAUKU:
Hpavn = H3dpd * Kn * (1 — KcB) (6.1)

3arem PaCCUUTBIBACTCA IJIOIIAAb:

S =./Q/Hnun (6.2)

ITpu 3akauke momyTHON BOABI 00IACTh pa3MelnieHns Oy1eT NpeAcTaBIsATh co00i AuHIIC,
pacIoJIOKEHHBI BOKPYT CO3JaHHOW TpewmuHbl. [l ompeneneHus paguycoB dJUIUIICA
MCIIOJIb30BaIach BEJIMUKMHA KO3(PPUIIEHTa aHU30TPONHH (&), KOTOPBII ONpeiesieH Ha OCHOBaHUU
JUIMHBI U IIUPUHBI «(ppoHTa AaBieHUs». DPOHT JaBIEHUS PACCUUTHIBAIOTCS B MPOTrPaMMHOM
npoaykre «PWRI-Frac» s kaxaoro rmacta BMECTe € pa3MepaMy TPELIUMHBI U MPEeACTaBIsIeT
coboii 00acTh U3MEHEHUs NIaBJICHUS B IUIACTE MpH 3akadke. I'paHuneil «ppoHTa IaBIEeHHD)
ABIII€TCS M300apa HYyJIEBOIO W3MEHEHHMs JaBJEHUS WIM HAYaJbHOIO IJIACTOBOTO JABJICHUS.

JlaHHas XapakTepHCTUKa OTpaXkaeT BepTUKAIbHBIN npoduib GppoHTa.

[Tpuaumaem, uTo KO3PGUIUEHT aHU3OTPOIHH ONKCHIBAET OTHOIIEHHUS IJIaBHOTO U MAJIOro

PaycoB IUIOIIAN PACIPOCTPAHEHHS TTIOMYTHOM BOJIBL.
a= rmin/rmaj- (6.3)

Taxum o0pa3om, 3Has IUIOIIAJb U BENUYHHY KOA((ULIMEHTa aHU30TPOIIHUHU, BHIYHUCIISIEM
TJIABHBIA (Tyq;) U MaNbIA () PAaMyChl 00JACTH PACHPOCTPAHEHHS 3aKaYMBAEMON BOJBI B

IJIacTe:
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Tmaj = VS/@*T) ¥ Ty =/ (S*xa)/m (6.4).

CTDaTeI‘ Wi UCITOJb30BaHMA BHIICICKAIINX PE3CPBHBIX IIJI1ACTOB

Pemenne 0 HEOOXOOUMOCTH M3OJSIMM TEKyIIed 30HBI 3aKaukd M Iepexoja Ha
Beimenexamniie pesepBubie miactel XVIII-XIII 6yner npunumarscs Komnanuei Ha ocHOBaHUA

aHanmu3a paboThl CKBaXUHBI JIA-515 1 pe3ynbTaToB yTOUHEHHS MOJICIH PA3BUTHUS TPEIIUHBL.

W3onsmus mpeasiaynero nHTepsana nepdopanuu OyJIeT OCYIIECTBISITHCS YCTaHOBKOM
nemeHTHo mpoOku. Ilepdopamms HoBoro miacra Oynmer BwimoidHeHa Ha kaOene. Ilocne
nepdopanuu OyJeT MPOBEICHO MCIBITAaHUE IIacTa Ha MpueMucTocTb. HecmMoTps Ha TO, 4TO
IPOBEIEHHOE MOJEIUPOBaHHE TI0KA3aJI0, YTO PsIJl PE3EPBHBIX IUIACTOB HE OTINYACTCS OOIBIIUMU
IPOTHO3HBIMU 00bEMaMH BOJIbl, KOTOPbIE MOKHO 0€30MacHO pa3MecTuTh B IuiactT, Komnanuu He
PECKOMCHAYCTCSA HCKIIOYAaTbh MX M3 CIIMCKa PE3CPBHBIX 30H, TAK KaK Ct)aKTI/I‘ICCKOG Pa3sBUTHC
TpPEHIMHBI OYyJIeT 3aBUCETh OT (PAKTUUECKHX PACXOJ0B 3aKAYMBAEMON BOABI M COACP>KAHUS
MEXaHUYeCKuX Mnpumeced. PemieHne 00 MCNONB30BaHUM KaXXKJIOTO PE3EPBHOrO IIACTa
1es1ecoo0pa3Ho NPUHUMATh HA OCHOBAHUHU MCIIBITAHUI HA IPUEMUCTOCTh C YYETOM (PaKTUYECKUX

pacxoa U KaucCTBa BOABI.

BI)IBOI[I)I O pe3vyJbTaTaxX MOACIHUPOBAHUA

[IpoBenénHoe B pamkax yTBEp)KIEHHOIO «l'€0JIOTMYecKoro oT4era O pe3yJbTaTax
OTNBITHO-TIPOMBIIIJICHHOTO pa3MEIIeHHs] TOMYTHBIX BOJ M IMPOMBILIUIEHHOTO pa3MeleHus
OypOBBIX 0TX010B Ha JIyHCKOM He(Tera30KoHIEHCATHOM MECTOPOXKIACHUH. Y TOUHEHUE 00BEMOB
pasMelleHHs] MOMyTHBIX BOJ M OYpPOBBIX OTXOJOB» MOJEIMPOBAHUE I0KA3aJ0, YTO OOBEMBI
HOMYTHOM BOJBI, KOTOPBIE MOXKHO 0€30MacHO pa3MeCTUTh Kak B TeKymuil miuact XIX, Tak u
pesepBHble maactel XVIII-XIII, HamHOro mpesplmatoT T€ 00BEMBI MOMYTHOM BOJBI, KOTOPHIE
KoMIaHus MOXET, C y4eToM OTpaHMdeHHs pacxoja Bomsl B 1049 mP/cyT, 3akauaTh depes

ckBaxuHy JIA-515 o konna cpoka aevictBus nunensuu (2041 r.).

B pesynpraTe MonenupoBaHUS €MKOCTh OO0JIACTH pa3MENIeHMs] MOMYTHOW BOJbI JIs
nmactoB ¢ XIX mo X1l cocrasuma 33,36 MaH. M° (IIpH CONEPKaHNN MEXaHHIECKUX MpUMecei 4
Mr/n) 1 12,3 Mis. M3 (IpM MaKCUMANEHO yTBEPKACHHOM COZIEP/KAHMH MEXaHHUeCKHX MpUMeceii
135 wmr/m). B pamkax moarotoBku Tekyuiero «JlomomHenus k TeXxHHYECKOMY MPOEKTY...»

pe3yIbTaThl MOJCITMPOBAHUS IPUHATHI 0€3 U3MEHEHHUI.
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YTOo4YHEeHHBIN 00BeM MOy THOU BO/IBI, KoTOophIid Kommanus no 2041 r. mnaHupyer 3akayatb
yepe3 ckBakuHy JIA-515 (¢ yderom HakomieHHOH 3akauku mo coctosHuio Ha 01.01.2021 r.)

cocrasisier 9,73 MitH. M°.

Pe3y.]IBTaTbI MOZACIIMPOBAHUA TOATBCPIKIAAOT BO3MOKHOCTb HUCIOJB30BAHUA CKBAXHWHBI

JIA-515 no xoH1a cpoka 3KCIITyaTaiuu JIyHCKOro MECTOPOKICHUSI.

B cootBercTBUM ¢ «I11TaHOM MOHUTOPHUHTA...» BO BPEMsI IKCIUTyaTallui CKBaXXUHBI JIA-515
Komnanum pekomeHayeTcst Npo1oJKaTh KOHTPOJIb CIEAYIOIINUX apaMeTPOB:

yCThEeBOE U 3a00MHOE JIaBIICHHUS;

pacxo]] BOJbl;

TeMmIepaTypa BOJIbl;

CoJIep’KaHuEe MEXaHUYECKUX MTPUMECEH;

pa3Mep B3BELICHHBIX YaCTHLI;

COACPIKAHUC YTITICBOAOPOAOB.

[Ipy ycTaHOBiIEHMHM peXHMMa T'MAPOPA3PHIBA IUIACTA PEKOMEHAYETCS YTOYHATH MOJENb

pa3BUTHUS TPEIIMHBI, IPOBOAUTH UCCIEN0BAHNE CKBaKMHBI MeTotoM KII/I.

HpI/I H€O6XOI[I/IMOCTI/I, o0 pCUICHUIO KOMHaHI/II/I, BO3MOXHO IIPOBCACHHEC ITPOMBICIIOBO-
reopU3n4YecKX UCCIEJOBAaHUM 110 OIpeNeJIeHUI0 pocTa TpeluHbl. B cBa3um ¢ Oombuioi
CTOMMOCTBIO MPOMBICIOBO-TEOPU3NYECKUX HCCIEIOBAHUM Ha IMIEIb(OBBIX MECTOPOKACHUSIX
peleHre 00 uxX NpoBeIeHNH OyAeT IPUHUMATHCS B CIIy4yae pUcKa MPOpbIBa TPEIMHBI 3 MTPEIEIIbI
TOPHOTO OTBOJA U IPU HEBO3MOXHOCTU ONPENEINUTh pa3Mep TPEIIMHBI HA OCHOBAHUM aHAJIM3a

APYrux MpPOMBICIIOBBIX JTaAHHBIX.

6.2.3. Pe3epBHasi NOIJIOMIAIOIIAs] CKBAKHHA

[IpoBeneHHOE B paMKax YTBEp>KIEHHOIO «l'€0JIOTMYecKOoro oT4era O pe3yJbTaTax
OTIBITHO-TIPOMBIIIJIEHHOTO pa3MEIIeHHs] TMOIMYTHBIX BOJ M TMPOMBIIUIEHHOTO pa3MelleHus
OypOBBIX 0TX010B Ha JIyHCKOM He()Tera30KOHIEHCATHOM MECTOPOXKICHUH. Y TOUHEHHE 00BEMOB
pasMelleHHs TOMYTHBIX BOA M OYPOBBIX OTXOJIOB» MOEIUPOBaHHME YKa3ajJO Ha BO3MOXHOCTb
0€30I1aCHOT0 pa3MeIleHUs] BCeX 0KMJaeMbIX 00BEMOB MOMYTHOM BOJABI B OJIHY MOTJIOIIAOLIYIO
ckBaxnHy JIA-515. VtBepxneHHbM «JlononHeHnem Kk TexHomormueckoir cxeme..» [42] Ha
JIyHCKOM MECTOPOKIEHUH MTPEyCMOTPEHO OypeHHe YeThIpeX MOTJIONIA0IINX CKBaKHH, BKIIIOYast

1 pesepuyro (JIA-509). Kommanuu mnpencTaBisieTcss BO3MOXHBIM OINPEACIUTh Ha3HAUCHHE
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pe3epBHOM ToTIIoNIaroIet ckBakuHbl JIA-509 B COOTBETCTBHM C OYyAYIIMMH MOTPEOHOCTIMH
pasMeleHusT OTXOMOB OypeHHs W/WIM TOMYTHOW BOABI B 3aBUCHMOCTH OT TEXHHYECKOTO
COCTOSIHUS YK€ MMEIOLINXCS MOTJIOMAIONINX CKBKUH U OyIymieil moTpeOHOCTH B pa3MeIeHIH
MOMYTHBIX BOJI U/WUU OypoBbIX 0TX0/10B. CkBaxknHa JIA-509 Oyzaet npoOypeHa B COOTBETCTBUH C
yTBepKAeHHbIM « KoMrnekcHbIM ['pyIinoBeiM pabounM NpOEKTOM Ha CTPOUTEIHCTBO CKBAXKUH Ha
JlyHckoM MecTopoxaeHuW». KOHCTPYKIMS MOIVIOIAOIIUX CKBAKUH Ul 3aKaUKU KaK OTXO/0B
OypeHusi, Tak ¥ MOMYTHBIX BOJ OTHOCHTCS K OHOHM W TO e rpynne ckBaxuH. Ha mmatdopme

«JIYH-A» s ckBaxxunbl JIA-509 onpeneneHo OypoBoe OKHO.

PesepBHas ckBaxuna JIA-509 OyneT pacmonoxeHa B mpeaesiax YTBepKICHHOTO TOPHOTO
0TBO/IA Ui Pa3MELIEHUs OTXOJ0B OypeHMs W HOIYTHBIX BOJ. TOUHOE MECTO pacHojOXKEeHUs U
TPAEeKTOPUsl CKBaKUHBI OyIyT OIpENesIeHbl B CiIydae NPHUHITHUSA pElIeHUs O ee OypeHHH Ha
OCHOBaHMM BCEH MMEIOLICHCSA HAa TOT MOMEHT I'€OJIOTMYECKOW, ITPOMBICIOBOM M TEXHUYECKOU
uHpopmanuu. B ciyuae, ecinu ckBaxkuna JIA-509 BckpoeT camblii HUPKHUN MOMVIOMIAIOIININ T1ACT
XX, pu OTCYTCTBUHU PUCKA IIPOPBIBA TPELIMHBI 33 IPEENIbl TOPHOTO OTBO/A, OH TAKXKE MOYKET
UCIIOJIb30BaThCs JUISl 3aKauKW OTXOZO0B OypeHHus M MOMyTHbIX BoJ. Hamuuume unm oTcyTcTBHE
pHCKa MpopbIBa TPELIMHBI 3a MHpPEeesbl FOPHOro OTBOAA OyJeT OIpEelesieHO Ha OCHOBaHWUU

MOJICIIMPOBAHMS, BBIMIOJIHEHHOTO C y4eTOM (PaKTHUECKUX PE3yJIbTaTOB OypEeHUS M WCIBITAHUS

ckBaxxuubl JIA-509.

B cinyuae Oypenusi pesepBHOM mnornomaromeid ckBaxunbl JIA-509 npegycMmoTpeHo
BBIMIOJTHEHHE aHAJOTMYHBIX MPOrpaMM HCCIEIOBaHMM BO Bpemsi OypeHHus, OCBOEHUS,

MOHUTOPHHTA TAK K€, KAK B YK€ Hp06ypeHHHX IorJIomaromuXx CKBa>XMHax.

6.3. OneHka TeHIeHIHH K BbINAJEHUIO cOJIeii MPU CMeIMBAHUM MJIACTOBBIX H

3aKavYuBacMbIX BO/1

OTtcyTcTBHE XMMHUYECKON KOJIBMATAllMK IUIACTa BO3MOKHO TP COBMECTUMOCTH CTOYHBIX
BOJI C IUIACTOBOM BOJIOM IO OCHOBHBIM OCaJKooOpa3oBareisiM: KapOoHaTaM M cCyib(aram

IMOJIMBAJICHTHBIX METAIJIOB U, B YaCTHOCTH, I10 Kap60HaTaM u Cy.]'IBCbaTaM KaJIbIusl.

Bo03MOXHOCTh KOJIbMAaTalldM 3aBHCHUT OT KadecTBa IIOATOTOBKU 3aKauMBaeMOM BOJbI,
00BEMOB U CKOpPOCTH HX 3aKa4KHW, MHTCHCUBHOCTU COJ'ICO6p8.30BaHI/I$I MHHCPAJIBbHBIX OCAaIKOB,

TEMIICPATYPHBI U CTCIICHU OXJIAXKACHHS IJI1aCTa IIpHU 3aKadKe.

CMemrBanue pa3iMyHBIX MO COCTaBy BOA (MOMyTHOH Bojbl, Bojbl miactoB XIII-XX,
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MOPCKOM BOJIbI) MOKET HPHUBECTH K BBINAJCHUIO COJIEH, KOTOpBIE, B CBOIO OYEpEeIb, MOTYT
MPUBECTU K KOJIbMATAIMM IJIACTOB IMPHU 3aKauKe BOJbI B MOTJIOLIAIONINE CKBXKHUHBL. C 11€JbI0
OmpeJieNICHUs] TEeHICHIIMM K BBINAJICHUIO COJIEW MPU CMEIIMBAHUU IJIACTOBBIX U 3aKaUUBACMbBIX
Boa Kommnanmeil B paMKax yTBEp:KIEHHOTO «l €0JIOTMYECKOro OTYeTa O pe3ysbTaTax OMBITHO-
MPOMBIIIJICHHOTO pPa3MEIEHUs] TMOMYTHBIX BOJ M MPOMBIIIJICHHOTO pa3MeleHusi OypOBBIX
orxo70B Ha JIyHCkOM He(Tera3okoHIEHCATHOM MECTOPOXKICHUU. YTOUYHEHHE O0BEMOB
pa3MeIIeHHs] TMOMYTHBIX BOA M OYpOBBIX OTXOJOB» OBLIO BBIIOJHEHO MOJICIUPOBAHKME HA
nporpammuoM obecrieuennn «OLI Studio version 9.2». Pe3ynbTaThl MOJAETHPOBAHUS TPUHSTHI
0e3 m3MeHeHuil B TekylleM «TeXHHYecKoM MPOEeKTe...» U MpeacTaBieHbl Huke. [IpoBenenue
71a060PaTOPHBIX UCCIIEIOBAHUHN IO COBMECTHMOCTH BOJIbI OBIIIO TEXHUYECKH HEBO3MOYKHO B CBSI3U

€ OTCyTCTBHEM P06 1miactoBoi Boabl iactoB X1 — XX.

B kauecTBe HUCXOJHBIX JaHHBIX MCIIOJIb30BaJIUCh MOHHO-KaTHOHHBINA COCTaB IIJIaCTOBBLIX, U

3aKauMBaE€MbIX BOJI, COCTaB MOPCKOH BOJbI, JaHHBIE MO TemIieparype. B cBsizu ¢ TeM, 4TO
Komnanus pacrnionaraeT HOHHO-KaTHOHHBIM COCTaBOM BOJ moriomaromux miactoB XIV, XVI u
XIX, mMonenupoBaHHe TEHIEHIIUU BBIMAEHUS COJield OBLIO OrPaHUYEHO TOJBKO BapUaHTAMH,

KOrja 3akadymBacMasd BoJa CMCINMNBACTCA C INIACTOBBIMHU BOAAMH TOJBKO JaHHBIX TOPHU30HTOB.

1. Boasl maacroB XIII-XX — HOHHO-KaTHUOHHBIA COCTaB IIECTH TIIYOHMHHBIX MPOO
TJIaCTOBOM BOJBI, 0TOOpaHHBIX B 2016 1., B ckBaxuHe JIA-519:

[Tpo6s1 2.01 u 2.02 — mmact XIV

[Tpo6sr 1.01 1 1.02 — mumact XVI

ITpo6s1 3.01 u 3.02 — rutact XIX

Cocras nannbix npo0 npusezeH B oruete OO0 «PH-CaxanunHUIINMopHedTh» «AHanu3
rIyOUHHBIX TIP00 BobI M3 CKBaXXKHHBI LUN-A-519 B 1 kaure» [26]. B pamkax OleHKH TEHACHIIUH
K BBINIAJICHUIO COJIEN MCIIOJIB30BAHO CPENHEE 3HAYECHME Ul KaKJOT0 KOMIIOHEHTA MO KaKIOMY

J1acTy.

3. [TorryTHBIe BOABI (cocTaB Mo coctostHUio Ha 2016 r., cMech craboMHHEPaTU30BaHHOM
pacTBOPEHHOMH B raze BObI U IIaCTOBOM BO/bI M3 ckBaxxHHbI JIA-511, obnanatoreit Oomnee
BBICOKOW MUHEpanu3alreil) — HOHHO-KaTUOHHBIN COCTaB OJHOM MOBEPXHOCTHON MPOOBI
MOy THOM BOJIbI, 0TOOpanHoi B 2016 T., mepe/ 3akauykoi B MOTIIONIAOIIYO CKBaXKUHY JIA -
515. CocraB panHOM TpOOBI OBLT TMpoaHANMM3UpOBaH B Jsaboparopuu 3aBoma CIIT

Kommanuu [27].

2 IHonmyTHbIe BOABI (COCTAB, 0KMIaeMblil MOCJIe MPOPbIBA IJIACTOBOI BOJAbI BO BCe
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A00bIBAOIIME CKBAa)KUHbI) — OCPEIHEHHBIM MOHHO-KATHOHHBIA COCTaB TpeEX
rIIyOMHHBIX TPOO TIacTOBOM BOAbI, 0ToOpanHbIX B 2011 T, 3 ckBaxkuubl JIA-522
(mracter VI u VIII:
ITpo6a u3 numuaapa 18722-QA (mwract VII);
ITpo6a u3 mumuaapa 12842-QA (mwract VIII);
[Tpo6a u3 mumuaapa 13167-QA (tutact VIII),

CocraB mannbix npod mnpuBeraeH B otuere OO0 «PH-CaxamuuHUIIUMopHEDTH»
«HccnenoBanust GuonsioB Mectopoxkaenus Jlynckoe, ckBaxuna Ne 522 B 3 kuurax Kuura 2

HccnenoBanue CBOMCTB M cOCTaBa IIaCTOBOM BOAbI» [28].

4. Mopckast Boxa — MOHHO-KaTHOHHBIHM COCTaB 0/1HOM IpoObI MOPCKOM BobI 0TOOpaH B 2016
r. CocraB nmpoObl MOPCKOM BOJIBI OB IPOAHATU3UPOBAH B JIAOOPATOPUU MOJIEKYJIIPHOTO

u snementHoro aHanusa X JIBO PAH (Ta6muna 6.5).



Ta6muma 6.5. XuMudeckuit coctaB mpoO MOPCKOW BOJIBI

No — Konuenrpanus,
MI/1

1 Na* 10500

2 K* 413

3 Ca** 472

4 Mg?* 1341

5 Fe¥* 0,6

6 Sr 7,1

7 Ba** 0

8 NH* 0

9 CI 19270

10 SO 2580

11 NO* 0

12 POs* 0

13 Kap6onossie kucnors kak CH3COOH 9,6

14 O61mas mesnouHocTh kak HCO® 143

15 O6mas munepanu3zanus (300 °C) 33960

5. Temneparypa miactoBoii Bojael Ha rayoune riactoB XIV, XVI u XIX

TEMIIEPATYPHOMY IpagueHTy JIyHCKOro MECTOPOXKACHHUS:

[Mnact XIV — 99 °C;
[MTnact XVI- 103 °C;
IMnact XIX — 114 °C.
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corjiaCHO

Tak kak TCHACHIIUA BBIIIAJACHUSA coiei YBCIIUUMUBACTCA HPH MOBBIMICHUW TCMIICPATYPhI,

npu MOACITUPOBAHUN ObLIO HOPHUHATO AOMYUICHUEC, YTO 3aKaYuBacMas BOJJda B MOMCHT CMCIINBAHU A

C MJIaCTOBOM BOMOI HarpeBacTCAa 10 TCMIICPATyPhbL IJIaCTOBOM BOJBI.

6. Jlnana3oH TemMinepaTypbl MOPCKOM BOAbI. MopcKasi BOJIa HarHETAETCs 4Yepe3 CKBAXKHUHY

AJId TIpOAaBJIMBAHHA B TPCIIHUHY MNOPHIHUN 6ypOBOFO aIaMa. HpI/I 9TOM HIOPHIHA MOpCKOﬁ

BOJBI IPOMBIBACT CTBOJI CKBA’)KUHBI OT OCTATKOB IIUIaMa U ITPOAABJIMNBACT IIJIaM U3 CTBOJIA

CKBa)XMHBI B TpeIIMHY. MopcKas BOJJa HAMHOI'O XOJIOJHEE ITONYTHOW U ITACTOBOM BOJBI.

B 3aBucrMoOCTH OT BpeMeHH rojia TeMieparypa MOpcKoil BOibl Ha Mi1aThopMe U3MEHSETCS

B quanaszone 2 — 20 °C. Ipu neukenuu BHU3 110 KononHe HKT IpoucXouT NoCTeneHHoe
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HarpeBaHUE MOPCKON BOJABI 3a CUET TEMIIEPATYPhl OKpPYKAIOIUX MopoAd. Takxke Ha
TEMIIEPATYPY BOABI BO3AEHUCTBYIOT Ipoliecchl TpeHus, CorinacHo pacueraM B Iporpamme
«lIpocniepy», mpenHa3sHAYEHHOW I MOJEIMPOBAHUS WM3MEHEHHUs IapaMeTpOB IIOTOKA
KHAKOCTH B CTBOJIE CKBa>XXHHBI, TeMnepaTypa SaKaHHBaeMOﬁ BOAbBI Ha FJ'Iy6I/IHe
MO,Z[eJ'II/IpyeMBIX I1JIACTOB COCTABJISICT.

[Tnact XIV — 3,8 - 23,8 °C;

[Tnact XVI-4,0 - 24,0 °C;

[Tnact XIX — 4,8 - 24,8 °C.

rJic IepBOE 3HAYEHUE yKa3aHO IS TeMIlepaTypbl Ha moBepxHoctd 2 °C, a BTopoe — s

TemrepaTypbl Ha moBepxHocTu 20 °C.

7. Jasjenue. C yBelIMYeHHUEM IUIACTOBOrO JIABJIECHUS B pe3yjbTaTe 3aKaukKd TEHICHLUS K
BBINAJICHAIO COJICH CHIXKACTCSI, IO3TOMY IS MOJICTTMPOBAHNS TEHICHIIUH COICOTIIOKEHHS
OBUIO HCITOJIF30BAaHO HAMMEHBIIEE BO3MOXKHOE 3HAUCHHE MaBJICHHWsS — JaBJICHHE Ha
riryOuHe 3a00iHOTO JaTYMKa TeMIepaTyphl U AaBICHUS MIPH HU3KHUX pacxoaax Bojsl (9,6
-14,4 M%/cyT), 3aperucTpupoBaHHEIX B Teuenue nepuoaa OIP (22 MITa).

8. JlnanazoH oTHOlIeHUs 00beMa 3aKaunBaeMoOl BOJbI (KakK MOMYTHOM, TaK U MOPCKOI) K
o0bemy Bojbl noromatomux miactoB X1V, XVI u XIX (%):
10 : 90;
30:70;
50 : 50;
70:70;
90 : 10.

IIponiecc MogennpoBaHus

OO1enpuHATHIT METOJT ONPEEIICHNs HAMYMS WM OTCYTCTBUSI PAaBHOBECHS B CHUCTEME
0caZioK (COJIEOTIIOKEHHE) — PAacTBOP HMCXOAMT U3 CPaBHEHMs IPOM3BEACHUS PAaCTBOPUMOCTHU

MaJIOPACTBOPUMOT'O COCAUHCHUA (HP) C IPOU3BCACHUEM AKTUBHOCTH MOHOB.

Jis  mporHo3upoBaHusi 00pa3oBaHUS  COJICOTVIOKEHMH  UCHOJB3YIOT — BEIMYHHY
NIEPECHIILIEHUS PacTBOPaA 3TOM coublo. Bennunna nepeceiiienus pactsopa (I1) manopactBoprumoit

coinbto A, By, nucconuupyroniei B pacTBOpE MO PeaKINu:
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mA +nB & A, B, , (6.5)

paccuuThIBaeTCs 1Mo Gpopmyre:

_ [aal™ + [ag)®
= el (6.6)

rIe
a4 — aKTUBHOCTh KaTHOHA,
A — AaKTUBHOCTh aHUOHA,

[1P,g — npousBenenue pacrsopumoctu conu AB. Eciu I1 < 1, TOo pacTBOp He HachIIEH
paccmarpuBaeMoil combto, npu II=1 pactBop HackimeH, a npu II > 1 — pactBop conu

MNEPCHACHILICH. B nocnennem CJIydac BO3MOJXKHO BBIJCIICHUC OCaJlKa MaHOpaCTBOpHMOﬁ COJIH.

Ha npaktuke wvame WCHosb3ylOT HE BEIWYMHY IepechillieHus pactBopa II, a eé

,I[eCSITI/I‘IHHﬁ J'IOFapI/I(i)M, KOTOpLIﬁ Ha3bIBACTCA MHIACKCOM HACBIIICHUA PAaCTBOPA U o0o03HayaeTcs

Sl:
Sl = lg[n], (6.7)

IIpu SI < 0 pacTBOp He BBIAENSAET OCAJOK MajopacTBopumor comu, mpu Sl > 0

OC&I[KOO6p&30BaHI/I€ BO3MOXHO.

Haubonee pacipocTpaHeHHBIMH THIIAMH COJEOTIONKEHHUH B IOPSAAKE yOBIBAHUS SBISIOTCS:

KapOOHAT KaiblHs (KaJIbIUT U aparoHuT);

cynb(haTHBIE COMU (CEPHOM KUCIOTHI) — KalbIMEBbIE (THIIC), CTPOHILIUEBHIE (IIENECTHUH) U
Oapuii (Oapur);

CEpHUCTBIE COJIM — HanboJsee pacpocTpaneHsl conu xenesa (1), unaka u ceunua (10);

XJIOpHU/1 HATpHs (TaJIHT).

OnHOBpEMEHHOE MPUCYTCTBHE B CMEIIMBAIOIIMXCS BOJAX KATHOHOB KaJbIIMsl, CTPOHIUS
(B mommyTHON M MOPCKOM BoJlax) U KapOOHAT aHMOHOB (BOJIbI Moruomamux miactoB XIV, XVI
u XIX) oOycrnaBnuBaeT BO3MOXKHOCTb OOpa3OBaHMs CIEAYIOUIMX TPYAHOPACTBOPHUMBIX

coenunenuit: CaCO3 (kap6oHAT KanbLus, KaabluT), SrCO5; (kapboHAT CTPOHIIMSA).
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[Iporao3upoBanne oOpa3zoBaHus KapOOHATa KAJIBIIU

Kap6onat xansius, CaCO5 oOpa3yeTcst B pe3yibTaTe peaKIuii:

Ca?* + 2(HCO3) -» CaC03 L +C0O, T +H,0 (6.8)

Ca?* + CO2™ - CaC0, ! (6.9)

HapymeHHe XUMHUYCCKOI'O pPaBHOBECHUsA, IPUBOAAIICES K 06pa3OBaHI/IIO OTpa)KeHI/Iﬁ
Kap60HaTa KaJlblys, IPOUCXOAUT B PE3YyJbTATC HU3MCHCHUSA IMMApUUAIIBHOTO HaBJICHUA COZ,

XUMHYCCKOI'0 COCTaBa BoJa WM TEMIICPATYPHhI.

C yBennyeHHEM TeMIepaTypbl IpPOU3BEJCHUE PACTBOPUMOCTH KapOOHATa KalbLUs
noHmxaercs. ClienoBaTenbHO, MOBBIIIEHWE TeMIepaTypbl crnocodcTByeT oOpazoBannio CaCOs.
M3MeHeHne naBlIeHUsT OKa3bIBACT IPOTHUBOIIOJIOKHOE BiMsiHME Ha oOpa3oBanue CaCOs.
[Tonnxenue paBneHust crnocodctByer obOpazoBanuio CaCOs. Takum o0Opa3oM, B KadecTBe
BXOJHBIX JJAHHBIX JUUIsl MOJIETUPOBAHMS TEMIIEPATYphl U JIaBIECHUS B 30HAX CMEMICHUs BOJ ObLIN
no00paHbl TakUM 00pa3oM, 4yTOObI OOecreuuTh 00Jiee «CTPOTUE» YCIOBUS MOJEIHUPOBAHUS
(MakcMMalIbHAs TEMIIEpaTypa 1 MUHUMAJIBHOE JaBlIeHNE). AHATOTUYHBIM 00pa3oM o0paszyeTcs u

KapOOHAT CTPOHIIMSL.

B npornecce monenupoBanusi copmectuMocT Boj iporpamma «OLI Studio version 9.2»
paccumThIBaeT 1Ba mapamerpa: Il - MHIEKC HachImeHHUsT pacTBopa (paccMOTpeH Bbime), SM —
KOJINYECTBO COJM, KOTOPOE MOXKET OTJIOKUTHCS MPU JIaHHBIX YCJIOBUAX (BBIpaXaeTcss B MI/N),
3nauenus I1 ot 1 u BbIlIE 03HAYAET, UTO UCCIIEAyEMas KUAKOCTDH IIEPEHACHIICHA TAHHOU COJIbIO
U COJICOTIIOKEHUE BO3MOXKHO. OnHaKo, BeIcOKOe 3HaueHue [I He Bcerna o3HavyaeT aKTUBHBIN
npouecc cojeorioxkeHus. K mpumepy, eciau TNepechlllieHHe pacTBOpa BBI3BAHO BBICOKON
KOHILIeHTpanueil oaHoro uoHa (Hampumep, Ca®’), Ho KoHueHTpamus kap6onar (CO37) wu
runpokapobonar (HCO3;) HOHOB Maja, KOJMWYECTBO COJICOTIOKEHUH OyleT HEBEIMKO H

JIMMHTHPOBAThCA UMeHHO CO3~ u HCO3 noHaMu.

Taxke nepechbllieHHe pacTBOpa HE O3HAYAET, YTO COJIM OYAYT BBINNAJaTh HEMEJICHHO MPU
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JOCTYDKEHUHM HachlmieHuss. CKOpPOCTh  COJICOTIIOKEHHUS TaKKe ONpENesieTCss KHHETHKOW

(ckopocThi0) Tporiecca. bonee Toro, o0pa3oBaHue colieil He 03HAYAET UX OTJIOKEHHE B CKBAKUHE

win TpyOonpoBoze. Eciu konmdyecTBO 00pa30BaBIIMXCS COJIEH OTHOCHTEIBHO Majio, TO OHH HE
YCIIEBAIOT OTJIOKHUTHCS HA CTCHKAaX 000PYAOBaHUS M BEIHOCSTCS TOTOKOM KHIKOCTH.

[TosTomMy, cnemyer  3apaHee  NPEIBUICTb  OOCTOSITEIBCTBA  BO3HUKHOBCHUS

coneotnoxxenusi. B Tabmuie 6.6 mpencrasiera nHdopMaIms Mo OLEHKE PHCKA CONCOTIIOKCHHUS.



Ta6muia 6.6. OcHOBHBIE TApaMETPBI ISl OLIEHKU PHCKA COJNICOTIIOKEHHI

Conb

Oscuoaemolii
cuenapuil

Ilepecviujenue
pacmeopa

(1

Kapbonam xanvyus
CaC0;

ConeoTnoxxeHne
MaJIOBEPOSTHO
CoeoTnoxxeHne
BEPOSITHO
ConecoTnoxxeHne
OYCHb BEPOSTHO

HesnaunrensHble
poOIIeMbI
Cpennue

poOIIeMbI

Cepbe3nbie
POOJIEMBI

Cynvgham
Kanbyus
CaS0,

CoJ1e0TIIOXKEHNE
MaJIOBEPOSITHO

CoJ1e0TII0XKEHNE
BO3MOXHO

Cynvgham cmponyus
SrS0,

CoJIe0TIIOKEHNE
BO3MOYHO

CoJieoTnoXKEHHE
BO3MOKHO
CoJeoTnoXKEHHIE
BEPOSITHO
ConeoTnoxxeHue
OUYCHBb BEPOSTHO

He3nauurenbHbie
poOIeMbI
Cpenunue
poOIeMbI
Cepbe3nbie
POOJIEMBI

Cynvgpam bapus
BaS0,

ConeoTiiokeHne
BO3MOYKHO
ConeoTiiokeHne
BO3MOYKHO

Co1e0TII0XKEHNE
BEPOSTHO

He3naunteanHurle
poOIeMbI

Cpenunue
POOJIEMBI

Cepbe3Hbie
POOIIeMbI

Xnopuo nampus
NaCl

Cepbé3nbie
poOIeMbI

Konuyenmpayusn
OMJI0MHCUBGUIUXCA

coneit
SM

Kommenmapuu

300 - 700

> 700

AHaJIOru4HO
CaCoO

<100

100 - 500

> 500

Jlumutel MOTYT
OBITh HIDKE, B
ciryyae
COOCAKIAEHUS

Brimanaer B
KayecTBe
COOCaXKIAIOIIET0Cs
KOMITOHEHTA

>0

Bo3moxxHO
MTOBPEXKICHHE
MPOIYKTUBHOTO
IacTa

IToBpexnenue
MPOIYKTUBHOTO
mIacra

Kapbonam scenesa
FeCO5

CaCO05

AHaIOTU4YHO

HHonomum
CaC0s + MgCOs

CoJIe0TIIOKEHNE
HE BO3HUKAET

< o

OcankooOpazoBaHue
HEBO3MOYKHO
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6.3.1. Pe3yabTaThl MOICJIMPOBAHUS CMeELIEHUS NMONYTHOM U MJIACTOBO BOJ

Ilonymuas eéooa u 6ooa X1V niacma

B Tabnuue 6.7 u Puc. 6.13 npuBeneHs! pe3ynbTaThl MOACTHUPOBAHUS CMELICHUS IOy THON

BOJbI U BoJbl X1V mumacta npu temnepatype — 99 °C u nasnenunu 22 MIla.

Tabnuua 6.7. OCHOBHBIE TApaMETPHI COJICOTIOKECHHS

Coneprxanue
MOy THO# BOJIBI B CaCOs3 SM, mr/n Caﬁos SrCl\is/HSM, Srﬁo3
cmecu, %
10 111,1 22,3 2,7 6,7
30 101,4 18,2 4,2 8,1
50 91,0 14,0 6,9 8,7
70 79,4 10,0 9,4 7,6
90 65,9 6,6 11,3 59

rae Il - BenuumHa MNEePECChICHUA PAaCTBOpA, SM — KOJIHMYeCTBO COJIM, KOTOPOC MOIKCT

OTJIOKUTHCS IIPHU JAHHBIX YCIIOBHUAX.

WNunekc nvaceimenus (I1)

T
25|
o
50 - . —s—CaCQO3 (Calcite) |
- ~—e_ —a SrCO3 (Strontianite)
15 | 8 i
.
i
10 + - i
e AT —._
& A .-
5F a 7
05 0 0 o o 0. o 0 o o 7
O ‘7 < P 4 o) Ko} ~ @ & o

Jonst momyTHOM BOJIBI

Puc. 6.13. Haceimennocts Box (momyTHOH u XIV 1utacta) OTHOCHTENBHO KapOOHATOB

KaJIblIUs U CTPOHLIUA



MONyTHOU BOJbI ¥ BOAbI X1V macta npu temmneparype — 103 °C u naBnenun 22 Mlla.

Ilonymuas eooa u 6ooa XV niacma

Tab6nuia 6.8. OcHOBHBIE TTapaMETPhI COJICOTIOKEHUS

Conepxanme CaCOsz SM, | CaCOs | SrCO3 SM | SrCOs
HOHyTHOI/I BOIEBI B
MI/J1 11 ,MI/T1 11
cMECHu

10 81.9 17.8 13 4.8
30 79.1 155 43 94
50 755 12.8 72 97
70 70,7 98 97 8.2
90 64.1 6.9 115 6.2

OTJIOXKHUTHCS IIPHU JAaHHBIX YCIIOBUAX.

20 T T T T T T T T

18 - ]
= 18 ' . —s—CaCO3 (Calcite) ]
= 14} e —a—SrCO3 (Strontianite) ]
= . TT—
= 12 T -
2 10] D
= 10| e :
5 8 & A % ]
& - - e
T 6 E— N
= 2 I —
o I
E 0 1 1 1 1 1 1 1 1 1

7 Q, 5 25 2 Q % 2. %s Q 7z
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B Tabmume 6.8 m Puc. 6.14. mpuBeneHbl pe3yibTaThl MOJCIHPOBAHUS CMEIICHHS

rae II — BenuumHa MNEePEChINICHUA PACTBOPA, SM — KOJHYECTBO COJIM, KOTOPOC MOXKCT

o monyTHOM BOJBI

Puc.6.14. Haceimennocts Boa (momytHoi m XVI 1utacta) oTHOCHTENhHO KapOOHATOB

KaJIblIus 1 CTPOHLIUA

Ilonymuas eooa u 6ooa XIX niacma

B Ta6mure 6.9 u Puc. 6.15 npuBeneHs! pe3yabTaThl MOJSTUPOBAHIS CMEIICHHS IOy THOU

BOJbI ¥ Bobl X1V tutacta npu temneparype — 114 °C u naBnenuu 22 Mlla.



Tabnuua 6.9. OcHOBHBIE TApaMETPHI COICOTIOKEHHS
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Hoiof}fggi‘g“; | caCOssM, |CaCOs| SICOsSM, | SrCOs
y a MI/II I1 MI/II I1
cMecH
10 179,7 32,0 0,2 1,6
30 154,5 25,6 3,2 4.4
50 128,9 19,5 6,1 5,9
70 103,2 14,0 8,9 6,4
90 76,9 9,2 11,5 6,3
rae 11 — BelMYHHA MEPECHIECHHS PacTBOPa, SM — KOIMYECTBO CONH, KOTOPOE MOXKET
OTIIOXKHTBCS [IPU JAHHBIX yCIOBHUSIX.
E\ 35 ‘-H-H T T T T T T T T T
= a0l T _s+_CaCO3 (Caldite) i
= 7| T _ 4+ SICO3 (Strontianite)
o e
E 25 r mx“"a__q_ 7
S 20| T -
g I HHHE
o 15} — -
X 10f T
ol . e o
0 --‘|—-- 1 1 1 1 1 1 1 1 1
% 2, % % % % % % % %o o

Houst monmyTHOM BOABI

Puc.6.15. Haceimennocts Boa (momyTHo M XVI mumacta) OTHOCHUTENbHO KapOOHATOB

KaJIblIUs 1 CTPOHLIUSA

BEIBOIEI 0 pe3yabTaTax MOJEIUPOBAHUS TSHACHIIMY K BBITAJCHUIO COJIEH

CornacHo pe3ysbTaTaM MOJAEIUPOBAHUSA, TPU CMEIIEHUH NMOMYTHOM Bonbl U BoJ XIV,

XVI, XIX nnacTtoB TEHIEHIUSA K COJICOTIONKEHUIO CHUXKaeTcs. OCHOBHbBIE MPUYHUHBI

TaKoro

CHIDKCHHMS: OTHOCHUTEIBHO HM3Kas IIEIOYHOCTh HOHYTHOf/'I BOAbI — OKOJIO 1200 mr/nm u HU3Kas

KOHICHTpAaugd NOHOB KaJIbIIHUA — OKOJIO 30 mr/. I,

Takum O6p3.30M, YBCIIMUCHUC TTPOAOJKUTCIIBHOCTU 3aKaUKU YCPC3 CKBAKHUHY HOHYTHOﬁ

BOJBI HC ITPUBOJAUT K CHUKCHHUIO (I)I/IJ'IBTpaLII/IOHHBIX XapaKTCPUCTHK ILJIACTA.
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6.3.2. Pe3yabTaThl MOIeJTUPOBAHUS CMeELIEHUsI MOPCKOi U NMJIACTOBOM BOJ

Cwmemenue Mmopckoi BoJibl M BoJ mutacToB X1V — XIX npoucxoauT mpu 3akadyke 0TXO0JI0B
OypeHus, Korja OypoBOH IIJTaM M3MENIbYAeTCs W pa3KikaeTcsi MOpcKoi Bojoi. Kpome Toro,
MOpCKasi BOJIa UCTOJb3YeTCs Ui MPOJABKUA MOPIUU OypOBOrO IIIaMa M3 CTBOJIA B TPEIIHHY,
Crnenyer OTMETUTh, YTO OCHOBHOM MPUYMHOM BO3MOKHOTO YXYIIICHHS MOTJIOMIAIOIINX CBOMCTB

mjiacta B JaHHOM CJIy4dac ABJISACTCA OTIIOKCHHUE OTXOJ10B 6ypeHI/I$I, a He coJIei.

OCHOBHOH OIACHOCTBLIO pu CMCIICHUU MOpCKOﬁ U IJIaCTOBOU BOJ ABJISICTCS BBIIIAJCHUC
HEpacTBOPUMOTO ocaaka cynbdarta Oapus (BaS0,). Mopckas Boma SBISETCS HMCTOYHUKOM
cynb(ar HoHOB (SOZ7), a BOABI IIACTa MOTYT COJep:KaTh MOHBI Oapus (Ba?'). Ommako, B
YCIOBUAX JAHHOT'O MOACIUPOBAHNA HEJIL3s OLUCHUTH BO3MOKHOCTD BbhIIIAACHHWA cynb(baTa 6apm{,

tak Kak Bojbl X1V — XIX mutacToB He OblIIM NMpoaHaTIM3UPOBaHbl HA COAECPKAHUE HOHOB OapHsl.

Mopckas 600a u 6ooa X1V nracma

B Ta6mune 6.10 u Puc. 6.16 npuBeaeHs! pe3yibTaThl MOJICIMPOBAHUS CMEIIECHHSI MOPCKON

BObI U BoJbl XIV 1utacta npu temneparype — 99 °C u napnennn 22 Mlla.

Tabnuua 6.10. OcHOBHBIE TapaMeTPhl CONEOTIOKEHUS

Conepxanue CaCOs
MOPCKOH SM CaCOs | SrCOs | SrCOz | MgCO3 | MgCOs
BOJEBI B ' I1 SM,mr/n I1 SM,mr/n I1
MI/T

cMecH
10 108,7 15,2 0,0 1,2 3,2 1,4
30 293,1 21,1 0,0 15 0,0 15
50 344,2 17,7 0,0 1,4 0,0 1,2
70 236,9 11,1 0,0 1,0 0,0 0,8
90 70,8 3,8 0,0 0,4 0,0 0,3

rae 11 — BenmuuHa NEpCChINICHUA PACTBOPA, SM — KOIHYECTBO COJI1, KOTOPOC MOIKET

OTJIOXKHUTHCS TP JAHHBIX YCIIOBUAX.



T T T T T T T T T T T
—
, — _\_\_\_\_\_\_‘_‘——\_
a 0 A . _e_CaCO03 (Calcite)
:: ,/ \'\\ —4&SrCO3 (Strontianite)
E 5L /’/ \‘ —m—MgCQO3 (Magnesite)
iE)f / \‘ CaS04 (Anhydrite)
T / ™~
sor S
= | ™~
s .| / .
g o )
.
S ___._._—_-::-'—"— —& & - — ——— —h— a
0 B @ . @ i . v . — -
QO Q, 0\3 Qu-; Q7 25 Q 2, ‘?d, ng 7

Hoinst MOpcKoit BOJTBI
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Puc.6.16. Hacwimennocts Box (Mopckoit u X1V 1iacrta) OTHOCHTEIBHO KapOOHATOB U

cynb(haToB

Mopckas 600a u 6ooa XVI nracma

B Tabnune 6.11 u Puc. 6.17 npuBeneHbl pe3yIbTaThl MOJACIUPOBAHUS CMEIICHUS MOPCKOM

BObI ¥ Bobl X VI tutacta npu remnepatype — 103 °C u naBnenuu 22 Mlla.

Tabnuma 6.11. OcHOBHBIE TapaMeTPbl COJEOTIOKEHUS

HpouveHT CaCOs CaCOs SrCOs SrCOs MgCO3 MgCO3
MOPCKOM BOJIbI SM, I SM, n SM, I

B CMECH MI/JT MI/JT MI/JT
10 108,0 17,4 0,0 15 48,1 2,0
30 303,0 24,9 0,0 2,4 0,0 2,5
50 3715 21,0 0,0 2,3 0,0 26,4
70 263,1 13,3 0,0 1,8 0,0 1,3
90 83,0 4,5 0,0 0,7 0,0 0,4

rae Il — BennumHa mepechllieHus] pacTBopa, SM — KOJIMYECTBO COJIM, KOTOPOE MOXKET

OTJIOXKHUTHCA IIPHU JAaHHBIX YCIIOBUAX.
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T T T T T T T T T T T T T
— ] % T~ —s—CaCO3 (Calcite)
..
\[:_:/ 20 // \M —&— SrCO3 (Strontianite) T
2 i v e —m—MgCO3 (Magnesite)
5 15f  / - 1
g L / .\\ ]
) .
S 10 / ™~ T
/
: [/ -
- T -
% 5 f.-"’ '\\
é ; j_—_—_|_——l———-—-—_—¢_—_—_‘:::‘__::_' . g
0 — s 1 1 s 1 s ——
% e, % % % % % 2 % %0 “o

Hoist MOpcKoil BOJTBI

Puc. 6.17. Hacpimennocts Box (Mopckoit u X VI mnacra) oTHOCUTENbHO KapOOHATOB U

cysb(aToB

Mopckas 600a u 6ooa XIX niacma

B Ta6muume 6.12. u Puc. 6.18 mnpuBeaeHsl pe3yiabTaTbl MOAECTUPOBAHUS CMEIICHUS

Mopcko# Boabl 1 BoAbl XIX mnacta npu temmneparype — 114 °C u napnenun 22 Ml]a.

Tabmuua 6.12. OcHOBHBIE TapaMETPHI COICOTIIOKEHUS

IIPOLIEHT

MOpCKOfi Cgf/lc”?’ CaCos ng/ﬁ?’ SICO; MgI\C/I?3 MgCOs Sgi/?“ SISOs

BOJIBI B MI/II 1 MI/11 1 MI/II 1 MI/II 1

CMECH

10 | 1216 | 145 | 00 0.7 95 16 00 | 004
30 | 3031 | 209 | 00 17 0.0 21 00 | 009
50 | 3617 | 186 | 00 2.4 0.0 1.9 00 | 04
70 | 2582 | 125 | 00 24 0.0 14 00 | 09
90 807 | 48 0,0 14 0.0 0.7 5.9 1.9

rae 11 — BenmuuHa NEpCChIMICHUA PAaCTBOPA, SM — KOIHYECTBO COJI1, KOTOPOC MOIKET

OTJIOXKHUTHCS TP JAHHBIX YCIIOBUAX.
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T T T T T T T T T T
i S
0 -— — _s—CaCo3 (Calcite)
—
= /// \'\\ —&SrCO3 (Strontianite)
=5} / AN _= MgCO3 (Magnesite) |
S
= /( “‘“\.\ —+—SrS04 (Celestine)
=2 / ~
5 0r / . .
Q
% 5 L/ \\\.\\ i
= ~
| - A . R
~ R -— — 4 5 ______"'_-:—_—-—_1_—_‘_"
e——— . s
(2] (2] 7
20 2, 2 25 2, N %% 23N @s %9 "0
Hoist MOpckoil BOIbI
Puc. 6.18. Haceimennocts Bojg (Mopckoit u1 X VI miacta) OTHOCHTENIBHO KapOOHATOB U
cynb(haToB
Buvi6oowvi
C yBenWYeHHUEM IPOJIOJDKUTEIBHOCTH 3aKauKH B IOTJIOMIAIONIYI0 CKBOKHUHY MOPCKOH
BOJBI CTPOCHHE IIOPOBOTO TMPOCTPAHCTBA B PE3YJbTaTe €ro KaJIBIIMHUPOBAHHUS MOKET

MNpETCPIICBATD HC3HAYUUTCIIBHBIC HW3MCHCHUS B CTOPOHY YXYAUICHUA Q)HHBTpaI_II/IOHHBIX

XapPaKTCPUCTHUK. VYBenuueHue COACPIKaHUMA MOpCKOfI BOAbI B CMCCHU A0 30 % COIMPOBOKAACTCA

INOBBIICHUEM TCEHIACHIIMU OTJIOKCHUA Kap60HaTa KaJIblus.

Onuako,

Ipru TMOBBINICHUN

coJiepaHusi MOPCKOU BOJIbI B cMecH Bbimie 30 % TeHAEeHIMS K BBINAJACHUIO KapOOHaTa KaablUs

CHHIKACTCA, YTO, B CBOXO OUCPCAb, IPUBOAUT K CHUIKCHUIO KOJIUYCCTBA COHGfI, KOTOPBIC MOTYT

OTJIOXKHUTHCS IIPHU JAHHBIX YCIIOBUAX.

PG3VJ'IBT3TI)I MOACITHUPOBAHUA CMCIIICHUA HOHVTHOI\/JI 1 IJIaCTOBOM BOJL (HOCJ'IG IpopkIBa

BOJAbI KO BCEM I'a30BbBIM CKBa)KI/IHaM)

Cmewenue nonymuou 600sl u 800 XIV nnacma

B Tabmuue 6.13. u Puc. 6.19 npuBeneHsl pe3ynbTaTbl MOJAEIMPOBAHUS CMELICHHUS

MOMyTHOM BoAbI ¥ Bojbl X1V muacta.



Tabmuma 6.13. OcHOBHBIC MapaMeTPhl CONCOTIOKECHHS

ConeprxaHue CaCOs3
MOy THOM BOJIbI B SM, CacOs
cMecH Mr/1 "
10 21,7 6,1
30 83,6 14,8
50 138,8 21,6
70 192,9 27,1
90 2457 31,5
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rae II — BenuumHa MNEPEChINICHUA PACTBOPA, SM — KOJHYECTBO COJIM, KOTOPOC MOXKCT

OTJIOKUTHCS IIPHU JAHHBIX YCIIOBUAX.

35 T T T T T T T T T T T T
N .
_—
= 30r e ]
— L /_._F__f
S 25 e _ ]
= 3 — —»—CaCO3 (Calcite)
0]
g 20 P i
3 15 - /.///
= . -
2 10 i
% L
o) 5r - i
~ .
0 / 1 1 1 1 1 1 1 1 1
% 2, Qe % o) Q 2 % 20 -0

Mo nonyTHOH BOJBI

Puc.6.19. Haceplmennocts Box (momytHod u XIV muacta) OTHOCHTENBbHO KapOoHaTa

KaJIbIIUS

Cmewenue nonymuoti 600wt u 600 XVI nnacma

B Tab6mune 6.14. u Puc.6.20.

MOpCKO# BoabI 1 BoAbl X VI macra.

MNPUBCACHLI PE3YyJIbTAaThl MOJACIHNPOBAHUSA CMCIICHUSA
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Ta6mmma 6.14. OcHOBHBIE MapaMeTPhl COTICOTIOKCHUS

ConeprkaHue MOy THOM CaCOs SM, CaCO3
BOJIbI B CMECH M/ I1
10 27,5 6,5
30 83,7 16,3
50 139,2 23,8
70 193,8 29,6
90 246,9 33,9

rae Il — BenuunHa mepechllieHus] pacTBopa, SM — KOJIMYECTBO COJIM, KOTOPOE MOXKET

OTJIOXKHUTHCS TP JaHHBIX YCIIOBUAX.

T T T T T T T T T T T T T T T T T T T T
Y
35| PEE
Y —
= - - i ]
E 25 e —+—CaCO3 (Calcite)
i - ]
O 20t - 1
g I /./’/ |
5 15 _ 1
8 _—
as) I e T
o 10r .
< /
5 5p -~ ]
T ///
S 0 '/ 1 1 1 1 1 1 1 1 1 1
% 2, % % % % % 2 % %0 “o
Jons monmyTHOM BO/bI
Puc. 6.20. Hacbimensocts Boj (momyTHoi u XVI muacta) OTHOCUTENbHO KapOoHaTa
KaJIbIIHS

Cmewenue nonymmoti 600ul u 600 XX niacma

B Tabmune 6.15. m Puc. 6.21. mpuBeneHsl pe3yiabTaThl MOJICITUPOBAHHS CMEIICHUS

MOy THOM BoAbI U BoJbl XX muacta.
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Ta6muma 6.15. OcHOBHBIE MapaMeTPhl COTICOTIOKECHUS

Conepsxanue nomyTHo# Boasl | CaCO3 SM, CaCO3
B CMECH MT/JT I1
10 43,1 7,5
30 95,0 15,4
50 146,8 23,3
70 198,4 31,1
90 249,8 38,9

rae Il — BenuunHa mepechllieHus] pacTBopa, SM — KOJIMYECTBO COJIM, KOTOPOE MOXKET

OTJIOXKHUTHCS IIPpHU JAaHHBIX YCIIOBUAX.
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Jons monmyTHOM BO/bI
Puc. 6.21. HacbimenHocts Boj (momyTHo u XIX miacra) OTHOCHUTENBHO KapOoHaTa
KaJIbIIHS

Buvisoowr

C yBennueHueM o0bEMa 3aKauykyl MOMYTHOW BOBI MOCIE MPOPHIBA MIACTOBOM BOJABI KO
BCEM Ta30BbIM CKBOKMHAM TEHICHIMS K o0Opa3oBaHMIO coliel (kapOoHaTa KalbIus)
yBenmuuuBaeTcs. OHaKo, KOJUYECTBO COJIEH, KOTOPBIE MOTYT OTIOKHUTHCS MPH TAHHBIX YCIOBUSX,
Ui Bcex ciaydaeB He mpeBbimaeT 300 mr/n. ITostomy, cormacHo Tabmure 6.5, BeposTHOCTH

yXyAueHus: GuiabTPaMOHHBIX XapakTepucTuk B iepuon 2017-2041 rr. He3HaUUTEIbHA.
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6.4. O0ocHOBaHMe NMpeABAPUTEIbLHBIX IPAHUI TOPHOT'O 0TBO/AA MOA3EMHOI0

COOpY:KEeHHUsI

['panu1ibl TOPHOTO OTBOJA TOA3EMHOIO COOPYIKEHU S, IPEIHA3HAUECHHBIE JIJIS1 pa3MEILCHUS
OTXOJIOB OYpeHHs] M TOMYTHBIX BOJ JIYHCKOTO MECTOPOXKACHHSI, OCTAIOTCS 0€3 M3MEHEHUH U

COOTBETCTBYIOT YTBEPKJIECHHBIM Tpanuliam (pazaen 1.1).

B pamkax ytBepxaennoro B 2017 r. I'K3 Pocuenpa «['eosnorndeckoro oryera...» [14]
MOJTy4eHO TOATBEpKAeHHE, uTO 10 2041 . BO3MOXKHO 0€3011aCHO pa3MECTUTh B HEJPax IUIACTOB
XX, XIX, XVIII, XVI uepe3 nornomaronyro ckBaxuny JIA-519 nporunosusie 00beMbl OypOBBIX
otxo10B (894 ThIC. M3). Taxke B JaHHOM OTYETE IOJIYYCHO MOJATBEpXAcHUE, 4to A0 2041 rr.
BO3MOXKHO 0€30macHO pa3MeCTHTh B Heapax mepdopupoBaHHOro miacta XIX u pe3epBHBIX

nactoB XVII-XIII mporaosHsie 06beMbl monyTHBIX Box (9,73 MuH. MO).

HO,Z[TBep)K,I[eHO, 4YTO B YKA3aHHBIX IUIACTAX TPCIIHUHBI U 001acThb pasMCIICHUA OTXO0O0B
6ypeHH$[ U IMOIIYTHBIX BOJ 6y,HYT pacnpoCTpaHAThCA B IIPEACIaX TOPHOTO OTBOAA, HE NOCTUTHYT
ra3oBOro Iuiacta, TCEKTOHHMYCCKUX PA3JIOMOB MW CTBOJIOB KaK JIMKBUAWPOBAHHBIX, TaK U

JICUCTBYIOIINX CKBAKHH.
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7. KOHCTPYKLMH MOTJIOIAIOIINX (HATHETATEJIBHBIX) 1
HABJIOJATEJLHBIX CKBAJKAH 1 MX TMTOI3EMHOTO 1 HA3BEMHOT' O
OBOPYJOBAHMSI

ITo cocrostamro Ha 01.01.2021 r. mpoOypeHo Tpu crieluaTbHBIX TOTJIOMIAOIINX CKBAKUHBI:
JIA-512 u JIA-519 — ns pa3zmenieHust 0ypoBBbIX OTXOIOB;

JIA-515 — 1t pa3menieHus HOMyTHBIX BOJI.

UYerBepras (pe3epBHas) crienpanbHas ckBaxkuHa JIA-509 Oyner mpoOypeHa B mpeaenax
YTBEPKJIEHHOro TropHoro orojaa k juneHsuu [IOM 13802 33 ot 24.10.2006 r. B cinydae
HeoOxoaumoctu. Pemenne o HazHaueHun ckBaxuHbl JIA-509 (pasmemnieHue oTxo0B OypeHus
WIK TIONyTHOH BOABI) OYIET NPHHATO B 3aBUCHUMOCTH OT TEXHHUYCCKOTO COCTOSIHHS YKe
uMerommmxcs ckBaxu JIA-512, JIA-519, JIA-515 u noTpeOHOCTH B pa3MEIIEHUH TOTO WJIH UHOTO

BHJIa OTXO/OB.

7.1.1. CxsBaxuna JIA-512

OoOmas nadopmars

IlepBas ckBakuHa, npoOypeHHas ¢ maTgopmsl «JIYH-Ay», — cienmansHas ckBaxuna JIA-
512, npenHa3HaueHHas JUIs pa3MelleHus: 0Txo0B OypeHus. CTpouTenbcTBO CKBaXHHbI JIA-512
BEJIOCh B COOTBETCTBUH C «[ pynmnoBbIM paboYMM IPOEKTOM Ha OypeHHE/CTPOUTETHCTBO CKBaKUH
JUIs 3aKauku OypoOBBIX IIJJAMOB M IUIACTOBBIX BOJ ¢ matdopmel «JIVH-A» Ha JlyHckom
MECTOPOKIEHNH, DT1an 2 mpoekT «Caxanun-2», 2004 r., cornacoBanHoro ®enepanbHOH ciryx00i
0 HKOJIOTHYECKOMY, TEXHOJIOTUYECKOMY B aTOMHOMY Haa30py (Poctexnamgzop) (Ne 11-18/235 ot
02.11.2004 r.) [29], [30]. Bo Bpems Oypenus ckBakutbl JIA-512 OypoBbIe OTXO/bI BHIBO3UIIHCH
Ha miatpopmy IIA-A u pasmemanuch B TIIIyOOKHME TOPU3OHTHI  4Yepe3 CHEeHHATbHYIO
norjomiaronyto ckBaxuny [1A-118. CBonnbie nannbsie mo ckBakuue JIA-512 mpencraBieHsl B
tabmume 7.1.

CxkBaxuna JIA-512 npoOypena B IV Tekronmueckuii 6;10k JIyHCKOrO MeCTOpPOKICHHUS.
TpaekTtopusi CKBa)XHMHBI HE MepecekaeT TeKToHWueckux Hapymienuit (Puc. 7.1). CkBaxwuHa
BBeZieHa B skcrutyararuio 23 ampenst 2008 r. B 2016 r. 3akauka OypoBBIX OTXOJOB M JAPYTHX
KHUIKOcTed uepe3 ckBaxuHy JIA-512 Obina mpekpamena, a B 2017 1. ckBaxuHa Oblia

3aKOHCCpPBHUpPOBaHa.
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Tabmuua 7.1. CBoguble TaHHBIE IO CKBakuHe JIA-512

Mecropoxnenue

JlyHckoe

MCCTOPOXKIACHUC

He(Tera30KOHICHCATHOE

Tun 6ypoBoil yCTaHOBKH

[Tnardopma «JIYH-A»

Tun 10ByIIKH

CtpykTypHas (HapyluieHHasi pa3jJoMaMu)

[{eneBoii nHTEpBAI

JaruHCKasi CBUTa (MI/IOHGHHBIG MOPCKHUE

IIECYaHUKH)

Tun ckBaXXUHbBI [Tornomaromiasi CKBa)kKMHa, 3aKadyka OTXOJIOB
OypeHus

JlaTa Havana OypeHus 5 nrons 2007 r.

Ilepenaya B 3KCITyaTallMIO 29 anpesnst 2008 1.

Pacnonoxkenue ciota 12

Hyneas ormeTka

YpOBEHb MOpsI

['ryObuna BofbI

49,3 m

ITpoeknus / chepons

UTM 54N / WGS 84

AJBTUTYZA pOTOpA

54,6 M HaJl ypOBHEM MOpS

HasemHble KOOpAMHATEI

X =685109,63 Y = 5699364,66

[Tporno3upyemasi 1enp kpoBias | rmumacra

JTATUHCKOW CBUTHI a0C. OTMETKA (M)

X =685071,65 Y=5700668,78 Z=-1809,6

®axktnyeckas 1enb Kpous |
JTATMHCKOW CBUTHI a0C. OTMETKa (M)

jaacra

X=685071,1, Y=5700683,7, Z= -1767,64

[Ipornosupyemas uenb kposig XVIII mnacra
JTATMHCKOM CBUTHI a0C. OTMETKA (M)

X=685049,63 Y=5701304,48 Z=-2628,6

@®akrtuueckass uenp kposiast XVII mmacra
JTATMHCKOMW CBUTHI a0C. OTMETKA (M)

X=687046,3, Y=5701321,1, Z= -2576,88

distance 2 2|5 7 2 5[36

Q63246 ) 3575

‘0 292 1 5‘97 I9|27

: o 2 A
C Front= fdp0a . A

- ——

77.29 °
723
67.5]

bnokIII

3 9‘05

42'35

4894

52;24 58I83 N 6314

45l64 5§|53

- 30:‘&_ 762 MM [” {

Wi
L Anem gl

bnokIV

62 .6I
57.8)

52.9

= 609.9 MM

48.1
432
383

1000

335
zs.sg
238
189
14,0
9.2

4.4
-05

=54
10.2

2000

15.1

19.9
24.8
296

345
38.3

44.2
49.1
53.9

™ > 177.8 mm
e

'| 3oHa 3akaukn | - “J'IA-’:512

INMuHna paspesa

58.8]
636

- XVIIl cnoa

68.5
733
78.2

LOT - WicnbiTanua Ha ruapopaspbls

Puc.7.1. CelicMuueckuii pa3pe3 BIOJIb TPACKTOPUU CKBaXHUHBI JIA-512
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TpaekTopusa

CpaBHEHHE MPOCKTHOM U (aKTHUECKOM TpaeKTOpuii CKkBaXHHBI JIA-512 nipeacTaBieHsl Ha
Puc. 7.2 m Puc. 7.3. Ha paHHBIX pHCYHKax MNpOEKTHas TPAaeKTOpus OO0O3HAueHa CHUHUM,
(akTHUecKas TPAeKTOpUs — KpPacHBIM IBeTOM. Kak BUIHO M3 3THX PHUCYHKOB, (haKTHUECKas

TpaekTopusi ckBaXUHbI JIA-512 nposokeHa B COOTBETCTBUHU C MPOSKTHBIMU PEIICHUSIMHU.
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0 200 400 600 300 1000 1200 1400 1600 1800 2000 2200
2 |t .| Iosumms ckBaxunsl JIA-512 Ha moBEpXHOCTH Lk . 115%
Bbamvak konoHHBI 762 MM: £ Rz
161 M o ctBOJY, 161 M OT cToNa poropa \
s a0
bammaxk xonoHHBI 473 MM: ;
' © | 357 M 1o cTBOIY, 357 M OT CTOJIA POTOPA !
600 |4 ----dommo - - 4-| &00
XBoctoBuk 406,4 MM:
g N, I S SRS .| 973 m no cTBOITY, 905 M OT cTOMIA pOTOpa SE JNC. | | a0
1000 [4-mmm e de e e e HEe——— AL e A  ERCE. i e e el ] 49000
\ bammak koinoHHBI 339,7 MM:
ol i i i T 2004 M 1o cTBOIY T
. v 1570 m ot cTona poropa
1400 : : ) 1400
1600 1600
1300 1300
2000 2000
200 bamivak koaoHHBI 244,5 MM: 20
3124 M o cTBOMTY
2400 |- 2318 M ot cTosa poTopa S
PR SIS, NN WU SN NS - 2200
? XBoctoBHK 177,8 MM:
2300 3716 M O CTBOJIY CKBaXKHHBI 2800
2890 M ot cTosa poTopa
0 |seeeeomi o= JIA-512. TlpoekTHas riyOuHa. |{ 39
0 200 400 500 300 1000 1200 1400 1600 1300 2000 2200

Puc. 7.2. BeptukanbHas npoekuus ckBaxxuHsl JIA-512. I'pad ik MporHo3HbIX OTKIOHEHUH

(cuHUI BET) B CpaBHEHUU C (PAKTUUECKUMHU (KpaCHBIN I[BET)
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Puc. 7.3. l'opuzonTansHas mpoekiusi ckBakuHbI JIA-512. TIpoekTHas nmpoekuus (CHHUIA

I[BET) B CpaBHEHUH C (PaKTHUECKOM (KpaCHBIH 1IBET)
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dakTryecKkass KOHCTPYKIIMA CKBaXKUHEI JIA-512

Hampasnstomas kosonHa 762 MM 3abuta Ha TiyOuHy 161 M 1Mo BepTHKaau OT CTOja
potopa. Ob6canHas kojoHHa 473 MM CITyITlleHa B CKBOXHUHY AuameTpoM 609,6 MM Ha riryouny 357
M 10 cTBOJY. XBOCTOBHK 406,4 MM crylieH B CKBaxuHy auamerpoM 508 MM B uHTepBaiie 299 —
973 m o ctBoy. Obcannas konoHHa 339,7 MM crnylieHa B CKBaXHHY auameTpoM 432 MM Ha
rnyouny 2004 m o ctBoiry. O0caaHas KosioHHa 244,5 MM cITyllieHa B CKBOKUHY quametrpom 311,2
MM Ha rryouny 3124 M mo ctBosry. XBoCcTOBHK 177,8 MM CHyIIEH B CKBOKUHY Juamerpom 215,9

MM B uHTepBaiue 3066,9 — 3716 m o cTBoxy.

N3-3a mioxoro kauecTBa rieMeHTa Ha OalMaKe SKCIUTyaTallMOHHOTO XBOCTOBUKA 177,8 MM

YCTaHOBJICH MOCTOSIHHBIN 1IEMEHTHBIM MOCT Ha riryOune 3640 M o cTBOIY.

Koncrpykuus ckBaxkuna JIA-512 npusenena Ha Puc. 7.4. Taxke Ha pUCyHKE yKa3aHbl

HHTCPBAJIbI nep(bopam/m KaK IICPpBOHAYAJIbHBIC, TaK U JOIIOJIHUTCIIbHBIC.

BHYTpUCKBaKMHHOE U VCThEBOE 000pYyIOBaHKe CKBaXUHBI JIA-512

BuyTpuckBaxxunHoe o0opyioBaHue ckBaxxuHbl JIA-512 B BepXHEM HHTEpBasle BKIIOYAET
konoHHy HKT 127 MM, H3roToBiIeHHYIO U3 yriaepoaucToil ctanu ¢ coenuHeHuasMu VAM TOP u
nakepa «beiikep [Ipembep» auamerpom 244,5 mm. Hiwknue 7 mtyk HKT cocrost u3 tpy6 127 mm
¢ coenuHeHusMu VAM FJL, uMeror coeqMHUTENbHYIO BTYJKY AJIi YCTAHOBKHM Iakepa. Tun
KOJIOHHBI U MapKa CTajJl HarHeTaTeJIbHON KOJIOHHBI 127 MM ObLiIM BBIOpaHBI C LIETIbI0 CHUKEHUS
pHCKa Kak BBINAZCHUs TBEPAbIX (a3, TaKk U MOTEpU TOJLIMHBI CTEHOK BCIEACTBUU COBMECTHOTO
BO3JECHCTBUA Jp0o3uM M Koppo3uu. HarHeratenbHas kosioHHa 127 MM 1IO3BOJII€T NPOBOJIUTH
nepdopalrio co CryckoM o0opyaoBaHust Ha kabene. TpyOa He UMeeT TIIaCTHKOBOTO MOKPBITHS,
TaK KaK Tako€ MOKPBITHE MOXET ObITh MOBPEXKICHO IIJIaMOM, U (parMEHThl MOKPBITUS MOTYT
3aKyNOPUTh TpeIUHBL. [IpeaycMOTpeHHBI KOHCTPYKUMEN CpE3aeMblii M Pa3bEMHBINA ITAKEp

MMO3BOJIACT MPOBOAUTD 3aMCHY IMOA3EMHOI'O O6OPYI[OB3.HI/I}I.

Cxema ycTheBoro obopyaoBanus ckBaxxunsl JIA-512 npencrasnena Ha Puc. 7.5.



OAHHBIE MO CKBAXWHE J1A-512

JlyHcKkoe

Mnatdopma: JIYH-A

Puc. 7.4.

TWN CKBaXXUHbI Morrowatow O6bem 3aTp.np-B 74 M3 BricoTa 227 m
nata 3abypku 7/4/2007  O6bem HKT 26 m° CYM 54.6 m
3aBeplueHa 4/27/2008 OGbLEM B XBOCTOE 5m Touka Havana Habopa KPUBW3HbI 168.0 m
KPC/MPC 27/09/2013 Ya.Bec xua. B 3a1 0.79 rlem® W ckycTBeHHbI 3aboi 32740 m
BypoBoii p-p : PYO nybuHa 250.0 Makc vckpvBrieHve 5.61 rpag Ha 525.75m
Yn.Bec p-pa 1.30r/cm® Xua.esatpnpoc comsHoOMp-p  Makc OTKNoHeHue 52.95 rpag Ha 135181 m
YTaxenmrerns Bapur Ypa.Bec xva B 3aT 1.08 riem® MwuH BHYTp AnameTp 95.25 mm Ha 3019.0m
JAHHBIE MO YCTbHO CKBAXNHbI JAHHbIE MO HKT
BHELL.
ONAMETP PacueTtHoe ONAMETP MWH. ONAM | KON-BO
Marotosuterns MAPKA TUMN PE3bBbI AVAM.
(MM) nasretve (Mra) (MM) (MM) TPYE | Y OMYTA
doHTaHHas apmatypa KamepoH 1032 45 127 L-80 VAM Top 102.7 239
’ 127 L-80 VAM FJL 102.7 7
Komb. TpybHas roroska KamepoH 476.3 45
NMOOBECKA HKT KamepoH 99.5 45
FMYBUHA | TNYBUHA HAKFOH MyH.8H. vam M:;;:”' wabroH
CXEMA CKBAXWHbI OMNMUCAHUE
o BepTuKanm ot
o cTBoy Ipag. MM MM MM
cTorna potopa
g PoHTaHHas apmatypa 103.2 mm 44.8 MlMa 103.2 102.4
| — Mopsecka HKT(LLabroH 99.5 mm) 105.6 99.5
227 227 0 I; )
28.5 28.5 0 nocagoYHbIv HANNESb 98.4 146.4
110.5 110.5 0 ‘ — NocaaoyHbI HANNENb 96.8 128.3
299.0 299.0 1 Bepx xsocTtoBuka 406.4 mm (5.0 MIa)
) 4 h
357.0 357.0 1 R Balmak KoroHHb! 473 Mm (5.0 MIMa) 448.4 5017 444.5
717.0 701.0 27 Bepx LemeHTa 339.7 M
973.0 905.0 50 Balumak x8ocToBuka 406.4 mm (5.0 Mra) 384.1 4103 | 3794
HKT 127 mm 102.7 1474 99.5
1770.0 1422.0 :50 Bepx uemerta 244.5 MM
2004.0 1571.0 50 Bawmak KoroHHe! 339.7 M (7.5 Ma) 3136 3630 | 3112
Pe3b6oBoii ﬂKo::pb KOJIOHHbI 118.1 2096
HaCOCHO KOMMPECCOPHbIX TPYD
3036.8 22484 40 Makep 1012 2106
3039.7 22506 40 MepesomHmk
3046.0 2255.9 :39 MocapoyHbIn HV:Ii'II'IeJ'Ib 95.3 1283
244.5 M 216.8 2686 215.9
3066.9 22719 :36 Bepx XBOCTOBVII:(:a 177.8 Mmm
31240 23180 35 BaLmak KoroHHe! 244.5 mm (34,5 Ma)
3153.0 2342.7 31 Hanpasritowas BopoHka 102.2 ..128.3
3196.0 .2379.0 :26 TekyLmi 3a60ﬁ:{npm F'MPC, aBr. 2015)
3200.4-3213| 2384.1-2395.5 26-24.4 nnact XIV - 30Ha HarHeTaHus
3244-3254 | 2424,0-2433.3 21,6-20.8 nracT XV - 30Ha HarHeTaHms!
3266.0 24446 19 Makep-pobka 177.8 M
3269.0 24475 :20 Bepx OTcoe,quéHHoﬁ
. . 1 octasneHHon HKT
3276-3291 | 2454.1-2468.3 18.9-17.4 mnacTbl XV-XVI - nsormpoBaHb!
3326-3338 2502.1-2513.7 13;:3-11.8 macT XVI- VIBOJ:':IVIPOBaHHbIe VIH'I'epBaI‘Ib:I:
3342-3352 ::2517-2527.7 :I:.:2-10 nract XVI- MsoﬁmpOBaHHble MHTepBanQi
36400 281138 0 [Takep - npobka
3716.0 2891.0 0 XBocToBuk 177.8 mm (34,5 MIMa) 157.1 195.6 153.9

Cxema (akTHUECKOM KOHCTPYKIIMU CKBaXUHBI JIA-512
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7.1.2. CxBaxuna JIA-515

O06uas uadopMaLs

CrpoutenbCTBO Toromaromel ckBaxuubl JIA-515, npenHazHadueHHOW Mg 3aKadyku
MOy THOM BOJIbI, BEJIOCh B COOTBETCTBHHU C «[ pynmoBbsIM pabo4YrM MPOEKTOM Ha CTPOUTEITHCTBO
ckBaxuH Ha JlyHckom HedrerazokonneHcatHom mectopoxaeHud Tom 1 Kuwmra «I['pynma
HarHeTaTeIbHBIX CKBKHH JIJIS 3aKAYKH OTXOA0B OypeHwus u mormyTHo# Boabl NeNe 512, 515, 509,
519 (Koncrpykuus tum 1)» [31], mpormeammM 5KCIEpTH3y HMPOMBIIIIEHHOW 06€30macHOCTH
(oxcmeptHoe 3akiroueHue Ne7/740.2004, [32]) u 3apeructpupoBaHHbIM B DenepaibHOM

Pocrexnanzope nox Homepom 11-H-TT1/1-278-2004.

B mporecce cTpouTensCTBa CKBaXKMHBI OBIJIO OCYIIECTBICHO OypeHHe MUIOTHOTO CTBOJIA
JUISL  OIICHKH HE(TSIHOW OTOPOYKHM HAa BOCTOYHOM Kpbuie Onoka V. Ilocine oxoHYaHHS
UCCIICIOBAaHHUH MUJIOTHBIN CTBOJI ObUT JHKBUAMPOBaH. CBOJIHBIC AaHHBIEC MO ckBakmHEe JIA-515

MIPEACTABIICHBI B Ta0OIHIE 7.2.

CkBaxxuna JIA-515 mpoOypena B V TekToHm4eckuid 00K JIyHCKOTO MeCTOpPOXKICHUSI.
Tpaekropust ckBaxxuHbl B MHTEepBajie cekiuu 311 mm (oOcanHas kojgoHHA 244,5 MM) nepeceKaeT
TEeKTOHHWYEcKoe HapylieHue mexay IV u V 6nokamu (Puc. 7.6). CkBaxkuHa 3amyiieHa B paboty 9
anpens 2012 r., mocie BBOJa B 3KCILUIyaTallMi0 MOBEPXHOCTHOIO OO0OPYAOBaHUS MO 0OpaTHOU

3aKa4yKe IOy THOW BOJBI.



Ta0muua 7.2.
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CBoanble na"gHable 1o ckBaxknue JIA-515

MecropoxaeHue

JlyHCcKOE He()Tera3oKOHICHCATHOE MECTOPOKICHHUE

Tun 6ypoBO#l yCTaHOBKH

[Tnatdhopma «JIYH-A»

Tun 10ByIIKK

CtpykTypHas (HapylIeHHasi pa3JIOMaMu)

I{eneBoi MHTEPBAJI

JAaTMHCKasl CBUTA (MUOLIEHHbIE MOPCKHE NTECYAHUKH )

Tun ckBaXXUHBI

HOFJ’IOHIaIOH_Iaﬂ CKBa’XMHa JJIA 3aKa4KH1 HOHYTHOI‘/'I BOJBI

Jlara Hauyana 6ypeHus

4 yrous 2011 1.

Ilepenaya B 3KCILTyaTalMIO 9 anpens 2012 r.
Pacnionoxenne 0ypoBoro okHa 19

HyneBas oTmeTka YPOBEHBb MOPSI
I'ryOuHa BOIBI 493 m

[Tpoekmwst / chepoun

UTM 54N / WGS 84

AJbTUTYAA pOTOpa

54,6 M Has1 ypOBHEM MOPsI

Hazemnrie KOOPJUMHATBI

X = 685119,06 Y = 5699365,69

[Tpornosupyemas uemnsb 1
(xpoBiis | mtacta, abc. OTMETKaA, M)

X=686369,57 Y=5699472,31 Z=-1862

®akTuyeckas uenp 1
(xposiis | macra, abc. OTMETKaA, M)

X=686381,91 Y=5699470,47 Z=-1867

[Iporuo3upyemast 1eib 2
(abc. oTMeTKa, M)

X=686619,84 Y=5699500,33 Z=-2386,6

dakTryeckas uenb 2
(abc. oTMeTKa, M)

X=686700,81 Y=5699506,63 Z= -2446

[Iporuo3upyemast 1eib 3
(abc. oTMeTKa, M)

X=685819,84 Y=5699500,33 Z=-3154,6

dakTHyeckas 1eb 3
(abc. oTMeTKa, M)

X= 686738, Y=5699508 Z=-2971

[Tporno3upyemMast IJiMHA CKBaXKUHBI

3600 m o cTBoy / 3044 M OT cToNa poTopa

dakTuueckas JJIMHA CKBAKUHBI

3616 m o ctBosty / 3026 M OT cTOJIa pOoTOpa




2000 2200

TEeKTOHUYeCKne HapyuweHuna

Puc. 7.6. CeiicMuueckuii pa3pe3 BA0JIb TPAEKTOPUH CKBaKUHBI JIA-515

Tpaexropus ckBaxuusl JIA-515

CpaBHeHue MpoeKTHOH U pakTHyeckol TpaekTopuit ckBakuHbl JIA-515 nmpencraBineHs Ha
Puc. 7.7 n Puc. 7.8. Ha naHHBIX pUCYHKax MpOEKTHas TpaeKTopus o003Haue€Ha CHHUM, a
(akTHyeckas TpaeKTOpPUs KpacHbIM IBeTOM. Kak BHJIHO W3 3THX PUCYHKOB, (pakTHUECKas

TpaekTopusi CKBaXXUHBI JIA-515 COOTBETCTBYET TPOCKTHBIM PEIICHUSIM.
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Puc. 7.7. BeptukanbHas npoekuus ckBaxxuHsl JIA-515. I'paduk MporHo3HbIX OTKIIOHEHUH

(cuHUI BET) B CpaBHEHUU C (PAKTUUECKUMHU (KPAaCHBIN I[BET)
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| 7,82° asumyT 96,57°
Ceknust 571,5 mm
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34,60°, azumyT 84,03°
1200 , : , _ 1200
Ceknms 311,2 mm
1400 2400 M o ctBONYy, 1924 M OT cToNa poTOpa 1400
59,14°, azumyT 82,69°
1600 1600
1800 1300
2000 4| 2000
2200 | 2200
2400 - | 2400
2600 2600
Cexknus 215,9mm
2800 3616 M o cTBOIYy, v B
3026 M oT cTona poTopa
3000 o o 3000
4,50°, azumyT 82,00
3200 3200
D 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700

Puc. 7.8. I'opuzoHTanbHas mpoekmus ckBakuHbl JIA-515 (ocHOBHOM cTBOM). [IpoekTHAs

MpoeKIUs (CHHUH 1IBET) B CPaBHEHUU C (paKTUUYECKOU (KpacHBIH IIBET)

dakTnyeckas KOHCTPYKIHA CKBaXUHEL JIA-515

Hampasnstomast kononna 762 mm 3abuta Ha rayouny 174,2 m mo ctBoiry. OOcamHas
KOJIOHHA 473 MM chylieHa B CKBaXuHy auamerpoMm 571,5 MM Ha rioyOuny 355 M mo cTBOIY.
Ob6cannas xonoHHa 339,7 MM cryllleHa B CKBaXXUHY JuaMeTpoM 444,5 MM Ha riryouny 1048 m no
ctBoiry. OGcanHas koioHHa 244,5 MM cliylieHa B CKBaXHHY auamerpoMm 311,2 MM Ha riryOuHy
2397 m 1o cTBOITy. XBOCTOBHUK 177,8 MM CITylIeH B CKBaXKHHY AuameTpoM 215,9 MM B nHTEpBasIe

2343,3 — 3210 m o ctBosty. KoncTpykius ckBakuna JIA-515 npusenena na Puc. 7.9.



OAHHBIE NO CKBAXWHE J1A-515 MecTtopoxaenue: JlyHckoe Mnatdopma:  JIYH-A
¢ 3 TUM CKBaXMUHbI Morrowatow V 3aTpy6.np-sa 51 Mm° BeicoTa 22.7m
nata 3abypku 6/1/2011  O6bem HKT 235m° CYM 54.6 M
3aBeplLLeHa 10/7/2011 >Kug-Tb B 3aTp Np Base Oil Touka Havana Habopa KpMBU3HbI 181.0m
KPC/MPC Yp.Bec xug-TuB ¢ 0.79 rlem® MckycTBeHHbI 3a601 3610.0m
BypoBovi p-p : PYO ny6uHa 250.0 Makc uckpusrieHvie 3rpaag Ha 2350 m
Y[.BEC PACTBO1.22 r/cm® Xun-Tb B3aTpnp  COSsIHOM pac-p Makc oTkroHeHve 60 rpag Ha 2111,37 m
YTaxenirens "BepcaknuH' Ya.sec xua. B 3a1 1.02 r/em® MwH BHYTP AnameTp 95.25 mm Ha 2382.0m
OAHHbBIE MO YCTbIO CKBAXK/HbI OAHHBIE MO HKT
ONAMETP PacueTtHoe MWH. ONAM. BHELL. ANAM.
WarotoButens (MM) nasretve (MMa) OunameTp (MM) MAPKA TUMN PE3bBbI (Mm) KOn-BO TPYB XOMYTA
PoHTaHHas apMaTypa KamepoH 127.0 45 139.7 25% CR VAM Top 1214 1
Komb6. TpybHas rornoska KamepoH 45 139.7 L80-GRE VAM Top 111.6 194
NMOABECKA HKT KamepoH 130.2 45 114.3 25% CR VAM Top 100.5 5
MYBUHA MYBUHA HAKJTOH MuH BH. anam | Makc BH. auam wabnoH
o BepTuKanm ot CXEMA CKBAXWUHbI OMUCAHUE
no cTBOSy pag. MM MM MM
cTora poTtopa
22.7 22.7 0.0 " HKT (c nocagoyHbiM Hunerniem 123.875 Mm) 119.3 118.2
28.7 28.7 0.0 MepeBogHuk 139.7 Mm 111.6 155.6 118.2
174.2 174.2 0.0 Balumak KornoHHb! 762 Mm
355.0 353.0 11.0 y | - A |Bawmak konoHHb! 473 MM
HKT 139.7 mm 111.6 155.6 105.2
1035.0 943.7 34.6 2 - Bepx uemeHta 244.5 mm
1048.0 952.0 346 ERD BALMaK KOMOHHbI 339.7 MM
2310.7 1879.3 60.0 MoCTOAHHO-AEVCTBYIOLLWI FIyOUHHBIV 119.6 139.5 97.4
[aTyuK AaBlEeHUs M TeMnepaTypbl
2328.1 1888.0 60.0 MepeBogHuk 139.7 x 114.3 Mm 99.6 154.9 97.4
2343.3 1895.6 60.0 Bepx KOJIOHHbI XBOCTOBUKA 177.8 MM
HKT 114.3 mm 100.5 126.1 974
2376.2 1912.0 60.0 Makep 177.8 x114.3 MM 100.0 151.9 97.4
2393.7 1920.8 59.5 Mocaao4HbIv HYNenb 95.3 1335 94.0
2397.0 1922.5 59.3 Balumak KornoHHbl 244.5 Mm 216.8 267.2 2159
2407.2 1927.7 58.8 Hanpaenatowgasa BopoHka 114.3 MM 994 125.8 97.4
XBOCTOBWK 177.8 MM 159.4 193.5 156.2
3495.0 2905.0 3.9 % Bepx nepdopauum
3510.0 2920.5 4.0 % Hu3 nepcopaumm
3588.6 2998.8 4.6 WckycTBEHHbI 32601
A Mocaaouras mycra 154.8 197.4 1524
3610.0 3020.2 4.5 Balwmak xgoctoBuka 177.8 mm

Puc. 7.9. Cxema (axTnueckoir KOHCTPYKLIUHU CKBaKUHBI JIA-515

200
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BHYTpUCKBaKMHHOE U VCTEEBOE 000pyaoBanne cKkBaXUHBI JIA-515

BayTtpuckBaxuaHoe o0opyoBanue ckBaXuHbI JIA-515 B BepxHEeM MHTEpBajie BKIIOYACT
HarHeTaTeNbHYI0 KOJOHHY 139,7 MM, U3rOTOBIEHHYIO U3 YIJIEPOAUCTON CTalU, C COEAMHEHUIMU
VAM TOP u mnakepa «belikep Ilpembep» nuamerpom 177,8 MM, COOTBETCTBYIOIIYIO
IIPOMBIIUIEHHBIM CTaHAApTaM. XBOCTOBasg TpyOa € pa3beIUHUTENIEM COCTOUT W3 TpPYObl
nuamerpom 114,3 mm ¢ coequnenusmu VAM FJL u coeuHUTENIBHOM BTYJIKH ¢ IpodriieM mocie
TUApOpa3phiBa AJI YCTAaHOBKH IMakepa. TN KOJOHHBI U MapKa CTajli HarHeTaTeJIbHOW KOJIOHHBI
114 MM ObUTH BBIOPAHBI C MENBI0 CHIDKCHUS PUCKA KaK BBIMAICHUS TBEPIbIX (a3, Tak U moTepu
TOJILIMHBI CTEHOK BCJIEICTBUE COBMECTHOTO BO3JEHCTBUS 3pO3uU U Koppo3uu. HarnerarenpHas
KojioHHa 114 MM MO3BOJSET MPOBOAUTH MepQopalio co CIIyCKOM 00OpyIoBaHHUS Ha KaOele.
Tpy0a He UMeeT MIACTHUKOBOTO MOKPBITHS, TaK KaK TaKOE MOKPHITHE MOXKET OBITh MOBPEKIACHO

[JIAMOM, U ()parMeHThI TOKPBITUS MOTYT 3aKyIIOPUTH TPELLIUHBL.

[IpenycMOTpeHHBIN KOHCTPYKIHUEH cpe3aeMblii U pa3beMHBII aKkep MO3BOJISET IPOBOAUTD

3aMCHY IMOA3EMHOI'O 060py,Z[OBaHI/IH.

Cxema BHYTPHUCKBaXXHHHOTO 000pyAoBaHus ckBakuHbl JIA-515 npusenena na Puc. 7.9.

YcerbeBoe 00OpysoBaHUE MOJO00OpPAaHO C pPacYeTOM CO3JaHUS Ha YCThE CKBaKWHBI
MaKCHMaJbHO JIOIyCTUMOro pabouero naBiaeHus HarHeranus — 45 Mlla. Cxema yctbeBoro

obopynoBanus ckBaxuHbl JIA-515 mpencrasiena Ha Puc. 7.10.
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Puc. 7.10. YcreeBoe obopymoBanne ckBaxxuHbl JIA-515
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7.2. CkBaxxuua JIA-519

O06uas uadopMaLs

[Tormomarommass  ckBaxxkuHa JIA-519, mnpoOypennas ¢ miarpopmer  «JIYH-Ay,
npeHa3HaueHa I pa3MeIeHust oTxoa0B Oypenus. CTpouTenscTBo ckBaxuHbI JIA-519 Benoch
COTJIACHO TPOEKTHOM JoKyMeHTauuu «CTPOUTETBCTBO MOTJIONIaronieil ckBaxxkunbl JIA-519 na
JIyHnckoM HedTera3okoHAeHCAaTHOM MecTopokacHuM ¢ miatdopmel JIVH-A» [33], 3akiarouenue
9KCIIEPTHON KOMHCCHUU TOCYJaPCTBEHHOM 9KOJIOTHUECKOM 3KCIEPTU3bI, YTBEPKACHHOE TPUKA30M
DdenepanbHOi CiTyKOBI 110 Ha30py B chepe nmpupopomnonb3oBanus Ne285 or 03.04.2015 r. [34].
Bo Bpems Oypenust ckBaxunbl JIA-519 OypoBbie 0TX0abI BRIBO3WINCEH Ha matdhopmy [TA-A u
pa3MeIanuch uepes crenuaibHyo noriouarinyto ckBaxuny [1A-118. [Ipu OypeHun cKkBaXuHbI
JIA-519 6bu10 0TOOpano 179 m kepua u3 unaTepBanos mwiactoB -1V, VII-XIX, X-XI, koTopsrit
HaIpaBJieH B J1a00paTopuIo AJis IpoBeAeHUs uccienoBanuii. CBOAHbIE TaHHBIE 110 CKBaxKHHe JIA-
519 npencrasnens! B Tabmuie 7.3.

Tabmuua 7.3. CBoauble JaHHBIE O cKkBaxuue JIA-519

MecTopoxaeHue JlyHckoe HedTera3okoHIeHCAaTHOE MECTOPOXKICHUE

Tun OypoBoil yCTaHOBKHU [Tnardopma «JIYH-A»

Tun 10ByIIKH CrpykTypHas (HapyleHHasi pa3JOMaMH)

L{eneBoit HHTEpBaJ JArMHCKasi CBUTA (MUOLIEHHbIE MOPCKHUE MECYaHUKH )

Tun cKBaXUHEI ITormomaromass CKBa)KMHA, 3aKadka  OTXOJIOB
OypeHus

JlaTta Havana OypeHus 20 ampens 2014 1.

[lepeaya B SKCITyaTallHIO 1 nexabpst 2015 r.

Pacnonoxenue ciora 08

Hynesas otmeTka YpOBEHb MOPSI

['myOuHa BOJBI 493 m

IMpoekuus / chepoun UTM 54N / WGS 84

AJbTUTYZA pOTOpa 54,6 M Haj1 ypOBHEM MOpsi

HazemHble KOOpAMHATHI X =685113,83; Y =5699369,89

[Tporno3upyemas nenb kposis | moracra | X = 685674,15; Y=5698773,35; Z=-1738,39

JTATMHCKOW CBUTHI a0C. OTMETKa (M)

axririeckai uers kponmi | MACTA |y _gace71 3. v=5608776,0; Z= -1732,76

JArMHCKOW CBUTHI a0C. OTMETKA (M)

[Tpornosupyemas nenbp — muact XXII | X=685885,65; Y=5698512,17; Z=-3048,99

JTAaTMHCKOMW CBUTHI a0C. OTMETKa (M)

daktnueckas nensp 1mract XXII | X=685888,8; Y=5698508.0; Z=-3005,01

JTAaTMHCKOMW CBUTHI a0C. OTMETKa (M)

CkBaxxuna JIA-519 npoOypena B V TekToHMYecKkuid 050k JIyHCKOro MecTOpOXAEHUS.

TpaekTopus CKBaXXHHBI B MHTepBajie cekuun 406 MM (oOcanHas kosnoHHa 339,7 MM) nepecekaeT
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JIBa TEKTOHWYECKUX HapymeHus Mexnay [V um V Omoxkamm 2,20. CkBaknHa BBElEHAa B

JKcILTyaranuio B Havasue 2016 r.

B

TpaekTopus

CpaBHeHue MPOEKTHOH U (pakTHYecKor TpaekTopuii ckBakuHbI JIA-519 npencraBieHs Ha
Puc. 7.12 n Puc. 7.13. Ha naHHBIX pUCYHKax NpPOEKTHas TpaeKTopus o0O3Hau€Ha CHHUM, a
(akTHuecKass TPaeKTOpUS — KpacHbIM IBeTOM. Kak BHIHO M3 3THX PHCYHKOB, (akTHuYecKas

TpaekTopusi CKBaXXHHBI JIA-519 COOTBETCTBYET MPOCKTHBIM PEIICHUSIM.
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BammMaxk koyioHHBI 762 MM

L 177 m o ctBomy, 177,3 M OT cTona potopa
|| 1,85° 3. 30,70°

T Bammaxk xBoctoBuka 609,6 MM

‘ 368 M 1o cTBOITY, 367 M OT CTOJIa pOTOpPA
7,93°, a3. 359,64 °

\ Bammak konouas! 473 MM

1147 m o ctBomy, 1086,3 M oT cTona poTopa
39,33°, azumyT 139,72°

banimak KooHHBI N
339,7 Mm ‘\
2041 m o cTBOIMY, \
1769 M ot cTona poropa \ BammMak xosioHHbI 244,5 MM o
40,03°, azumyT 140,94° \ 2645 M 1o cTBOMy, 2269,8 M OT cTONA POTOpa
\ 18,73°, asumyT 140,46°

Bbammvaxk xBoctoBrka 177,8 MM.
IIpoexTHas U pakTHUUECKas 1EIIb

100 4

Puc.

7.12. BeprtuxanpHas mnpoekuus ckBaxuHbl JIA-519. T'paduk mporHO3HBIX

OTKJIOHEHUH (CHHU 1IBET) B CPABHEHUHU C (PaKTUUECKUMU (KPACHBIH 11BET)
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Y

Bammak konoHHBI 473 MM

\ 1147 m o ctBomy, 1086 M oT cToia poTopa
KononHa 762 MM p. 4 39,339, azumyt 139,72°

177 m mo crBouy,

177,3 m ot crona _
»| poropa v
1,85°, a3. 30,70°

BariMak XBOCTOBHKA \.
609,6 MM !
w4 368 M Mo cTBOIY,
367 M oT cTona \,
poropa N
7,939, a3. 359,64 °

Bammak kononusl 339,7 Mmm N\
2041 m o cTBOINY,

1769 M ot cTona potopa X
40,03°, asumyT 140,94° \,

Bbamvaxk xosoHHE 244,5 MM
. 2645 m o ctBOITy, 2269 M OT cTONA poTopa
18,73°, asumyt 140,46°

bamvax xBoctoBuka 177,8 MM
[poexTHas u hakTUdecKas 1eb.

Puc. 7.13. TopuzonTansHas npoekius ckBakuHbl JIA-519. TIpoexTHas mpoekius (CHHUI

I[BET) B CPaBHEHUH C (PaKTHUECKOH (KpaCHBIH 1IBET)

dakTryeckas KOHCTPYKIHA CKBaXUHBI JIA-519

Hanpasnsromas xononHa 762 MM 3abuta Ha riyouny 177,3 M no ctBoixy. XBOCTOBHUK
609,6 MM criymied B uaTepBaiie 112,3 — 368 M o ctBosry. O6cannas kojoHHa 473 MM CryllieHa B
CKBaXMHY nuamerpoM 571,5 mm Ha riay6uny 1147 m no crBosty. O6cannas kononHa 339,7 mm

CIyIIECHA B CKBaXXMHY JuameTpoM 444,5 mm Ha rinyouny 2045 m no ctBosry. OGcaiHasi KOJIOHHA
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2445 MM crymieHa B CKBaXuHy nuametrpom 311,2 MM Ha riryOuny 2645 M 110 cTBOITY. XBOCTOBHK
177,8 MM crylieH B CKBaXxuHy auameTpom 215,9 mm B unrepBaie 2655,8 —3436,6 M 1o cTBOIY.

Koncrpyxkuus ckBaxuna JIA-515 npuBenena na Puc. 7.14.

BHyTpHCKBaXUHHOE U YCThEBOE 000pYI0BaHUE CKBAXUHBI JIA-519

BuyTpuckBaxunHoe oOopyaoBaHue CkBaXuHbI JIA-519 BKiIO4YaeT HarHeTaTeIbHYIO
KOJIOHHY 127 MM, U3rOTOBJIEHHYIO U3 YIJIEPOANUCTON cTanu, ¢ coeauHeHusasmMu VAM TOP L-80 u
nakepa «beiikep Ilpembep» muamerpom 210,6 MM, COOTBETCTBYIOUIYIO MPOMBIIUICHHBIM
cTaHgapTaM. TuI KOJIOHHBI M MapKa CTaJlid HarHeTaTeJIbHOM KOJIOHHBI 127 MM ObUIM BBIOpaHBI C
LEJIBI0 CHIJKEHHMsI pHCKa KaK BbINAJEHUs TBEpIAbIX (a3, Tak U IMOTEPH TOJIIMHBI CTEHOK
BCJIE/ICTBUM COBMECTHOI'O BO3IEHCTBUS 3p0o3uM U Koppo3uu. HarnerarenpHas kosioHHa 127 MM
MO3BOJISIET MPOBOJUTH Mep(opanuio co cnyckoM obopyaoBaHus Ha kabene. TpyOa He mmeer
IUTACTUKOBOI'O TOKPBITUS, TaK KaK TAaKO€ IOKPBITUE MOXKET ObITh IMOBPEXKIEHO LUIAMOM, M

q)pal"MeHTbI MOKPBITHUA MOTYT 3aKYIIOPUTH TPCIINHBI.

Cxema BHYTpPHCKBaXHMHHOTO 000pyaoBanus ckBakuHbl JIA-519 nmpusenena na Puc. 7.14

YcerbeBoe 00OpysoBaHUE MOJO00OpPAaHO C pPacYeTOM CO3JaHUS Ha YCThE CKBaKWHBI
MaKCHMaJbHO JOMYCTHUMOro pabodero naBieHusi HarHetanus — 45 MIla. Cxema ycTbeBoro

obopynoBanus ckBaxunbl JIA-519 npexacrasnena va Puc.7.15.



OAHHBIE MO CKBAXWHE J1A-519 JlyHckoe Mnatcpopma: JIYH-A
= Tun ckBaxkHbl  [Mornowatolia O6bem 3aTp.np-Ba 61,82 M° Beicota 227 m
nata 3abypku  1/18/2011  O6bem HKT 229 m° CYM 54.6 M
3aBepLueHa 1/7/2016 XKwna. B 3aTp np-Be p-p Ha HedbT. ocHoBE Touka Havana Habopa KPUBMU3HbI 110.0m
KPC/MPC Yna.sec xAa.B 3aTp 0.79 ricm® WcKycTBEHHBIN 3a60M 3382.5m
Byposoit p-p: PYO ny6uHa 250.0 m Makc vickpvBneHue 3,37 rpag Ha 741 ™
yA.Bec p-pa 1.42rt/cm®  KnakocTb B 3aTp | COnsHOM p-p Makc OTKIoHeHne 40,6 rpag Ha 1150 m
YTsoxkermtens Baput Ya. Bec xugkoctu 1.1 rlem® MuvH BHYTp avameTtp 95.25 mm Ha 2563 M
OAHHBIE M0 YCTbHO CKBAXKNHbI OAHHBIE MO HKT
PACH. MWH. BHELL.
M3F°TEB"'T6” .ElVI'(’:AI\'/\IsTP OABIMEHVE  |OWMAMETP (MM)| MAPKA TWUM PE3bBLI IOVAM K(T)S;,%O OVAM.
(MnNa) (MM) XOMYTA
®doHTaHHas apmaTypa KamepoH 103.2 45 127 L-80 VAM Top 102.7
Kom6. TpybGHas rorioBka KamepoH 476.3 45
NOOBECKA HKT KamepoH 105.6 45
MMYBUHA MMYBUHA HAKNOH MwH BH.gnaN Makc BH.OY LWaGrioH
Mo BEPTUKAMM OT CXEMA CKBAXWHbI OMNCAHME
no cTeosny pag. MM MM MM
cTona poTopa
22.7 22.7 0.00 Moasecka HKT(LWa6roH 99.5 mm) 105.3 99.5
28.7 28.7 0.00 MocagoyHbI HUNNENb 98.4 146.4
98.5 98.5 0.00 MocagoyHbI HUNNenb 96.8 128.3
103.9 103.9 000l J
112.3 112.3 0.12 j E Bepx xsocToByka 609.6 MM
177.3 177.3 1.85 Balmak KOnoHHbl 762 MM
2495 2494 3.44 X E Makep 473 mm
y | | A
368.0 367.0 7.93 Bawmak xsoctoBuka 609.6 Mm
1147.0 1086.3 39.3 Balmak KonoHHbI 473 MM
HKT 177.8 Mm 102.7 146.1 99.5
2045.0 1772.0 40.0 Bawmak kooHHbI 339.7 MM
KomnoHHa 244.5 MM 216.8 267.2 2159
2550.3 2182.1 24.1 Makep 101.2 210.6 99.5
2559.3 2190.3 24.1 MocafoyHbI HUNNEeNb 95.3 128.3
HKT 127 mm 102.7 146.1 99.5
2566.8 2197.1 24.2 Bepx xBocToBuka 177.8 MM 157.1 194.2 153.9
2645.0 2269.8 18.7 Balmak koloHHbI 244.5 Mm
2764.3 2385.6 8.20 Hanpasnsiowgas BopoHka 105.9 146.7 99.5
3179.0 2800.0 0.34. nHTepsan nepcgopaumm 3179 - 3189 m
3189.0 2810.0 0.53
3aboii Ha riybuHe 3188 m (HosI6pb 2016)
3382.5 3003.5 0.80 MocagoyHas mydTa
3436.6 3061.6 0.0 XBOCTOBUK 177.8 MM 157.1 195.6 153.9

Puc. 7.14. Cxema (akTUUECKOM KOHCTPYKIIMU CKBaXUHbI JIA-519
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8. HACOCHOE U HTHOE OBOPYIOBAHHME JISA 3BAKAYKH OTXOA0B

8.1. Komiuiekc Oﬁopy}IOBaHI/Iﬂ AJIS IOATOTOBKH M 3aKa4YKH 6yp0BBIX 0TX010B

[Ipu 3akayke OypOBBIX OTXOJIOB U JAPYTUX KUAKOCTEH depe3 CHEIHAIbHYI0 CKBAXKUHY B
NOIJIOUIAIOIIEM HMHTEPBAJE CO3JA€TCsl TPELIMHA TUApPOpas3pbiBa, B KOTOPYIO HAarHeTaercs

MMOATrOTOBJICHHAA ITYyJIbIIA.

Jiis obecrieueHust TEXHOJIOTUIECKON U 9KOJIOTHIECKO 0€30MacHOCTH Mmporiecca 00paTHOM
3aKa4Ku B IJIACT HOPCABAPUTCIBHO IMOATIOTOBJICHHBIX )KI/II[KOCTef/'I n 6ypOBOI‘ O IjIaMa
MPEIyCMOTPEHBI CIEAYIONME MEphI: 3aKauka OTXOJOB OypeHHUs NPOU3BOIUTCS BCEraa MpU
JABJICHUH, MPEBBIMIAIONIEM JaBICHUE THAPOPA3pPhIBA, a HATHETATEIbHBIE HACOCH 00ECIIEYMBAIOT
JABJICHHE HA BBIXO/JIE BBIIIE PACYETHOTO JaBJICHUS THIPOPa3phiBa C YYETOM MOTEPh HA TPEHUE B

TpyOOnpoBoOIax.

JlaBieHue 3aKaYKu

B nepBoHauanbHOM JOKyMeHTe — «TexHOJOrmueckas cxemMa 3aXOpPOHEHMsI OTXOOB
OypeHuss ¥ TONMYTHOH Bojabl JIyHCKOro He(TEra3oKOHAEHCATHOIO MECTOPOXKICHHD» [6],
YTBEPKIACHHOE MAKCUMAJIBHO JIOIIYCTUMOE YCThEBOE JIaBlIeHUE 3aKauku cocTtasisio 34,5 Mlla. B
2010 r. Komnanus B «Jl0NONHEHNN K TEXHUYECKOMY NIPOEKTY Ha CTPOUTEIBCTBO M DKCILTYaTaL[UI0
NOJI3EMHBIX COOpPYKEHHMH, HE CBA3aHHBIX C JOOBIYEH TMOJIE3HBIX MCKOMAeMbIX, B LEJIX
pa3MelIeHus] MPOMBIIUICHHBIX OTXOJ0B B mpejenax JIyHCKOro JMIEH3MOHHOTO ydacTka» [11]
MOJrOTOBMJIA 0OOCHOBAaHME YBEIMUEHUSI MaKCUMAJIBHOTO JIaBieHUs 3akauku ¢ 34,5 no 45 Mlla.
B03M0KHOCTh M3MEHEHUs] MAKCHUMAJIBHOTO JJaBJICHUS 3aKauKH Oblja 00yCIIOBIICHA BHINOJIHEHUEM
TpeGoBaHUI 0€30MacHOM HKCIUTyaTallMH IMOTJIOMIAIONINX CKBA)XKHUH, TaK KaK OBbLIM BBIMOJHEHBI
pacyeTsl, I0Ka3bIBAIOIIME, YTO YBEINYCHHE MAaKCUMAJILHOTO J1aBlieHUs 3akavku ¢ 34,5 no 45 MIla

HE MPHUBENET K pa3pylIeHUI0 00CaTHBIX KOJIOHH MOTJIoMatonmx ckBaxkun JIA-512 u JIA-519.

PacyeTHOE naBiIeHME HArHETATEILHOTO HACOCA U HATHETATEIbHON JTMHUH MEX Ty HACOCOM
Y YCThEM IOMIONIAIOIIMX CKBaXXUH cocTaBiisgeT 34,5 MIla. KoMiaHus BBIIIOJIHWIIA TEXHUYECKYIO
OILICHKY U MOATBEpuIa O€30MacHOCTh SKCIUTyaTalliy JaHHOTO O0OPYIOBaHUS MPH YBEIMUYEHUU

nasienus 10 39,9 MIla B TeueHue orpannueHHOr0 BpeMeHH (He 6osee 3000 yacoB).

@doHTaHHas apMarypa, oOcaaHble KoJoHHBI W KonoHHa HKT Bropoil mormomaromieit
ckBaxuHsbl JIA-519 paccuntansl Ha MakcuManbHOE yCTheBOE aBiieHne 45 Mlla. [Ipu ucnsirannn

miacta XX gaBneHue rTuapopaspeiBa cocraBmwio 40 Mlla (pasmen 5.1.2), mpu sTOoM
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HCIOJIB30BAJIACh YCTAHOBKA HEMCHTHOT'O HACOCA U TPUMCHACMBIC C HUM HAIrHCTATCIIbHBIC JIMHUU.

ITpu skcmmyaranuu ckBakuHel JIA-519 makcumanbHOe AaBiieHue He npesbimano 33 Mlla.

B pamkax yrBepkaeHHOro «I'eomoruueckoro oruera...» [14] nmpu BbimosHEHHH pacdera
o0bema 00J1acTH pa3MenIeHus] 0TX0A0B OypeHus yepe3 ckBaxkuny JIA-519 (pasnmen 6.1.2) Obun
BBINIOJIHEHBI JIBA BapHaHTa — C MaKCUMalbHbIM aAaBieHuem 34,5 Mlla u mMakcuMalibHBIM
napienueM 45 Mlla. CoriacHo BBIITOJTHEHHBIM pacyeTam, JUJIs pa3MEIICHUsI BCETO OXKUIaeMOro
o0wvema oTrxo0B Oypenus nasneHus 34,5 MIla Oyner noctaTogHO. Y TBEPKIEHHBIC IPOTHO3HBIC

00BeMbI 00J1aCTH pa3MelIeHUs: OyPOBBIX OTXOJIOB pacCuuTanbl i AasneHus 34,5 Mlla.

IIpo1recc MOATOTOBKH Y 3aKAYKH 6VDOBBIX OTXO010B

BriOypenHast mopona coOmpaercs, U3MeNbYaeTcsl, CMEIINBACTCSI ¢ MOPCKOM BOJION WIIN
TEXHOJOTUYCCKIUMH JKUJAKOCTSIMHU IS TOJNyYCHHUS MYJbIBI C TapaMeTpaMH, ONpeAcICHHBIMU
HACTOALIUM IMPOEKTOM, U 3aT€M 3aKayMBaeTCs B CIELUAIbHYIO MOTJIOMIAIOIIYI0 CKBaXHHY. Ha
Puc. 8.1 npuBenena cxema mpoliecca cenapamnuy XUAKOCTH U IiaMa Ha nmoBepxHocTH. Lllnam,
MOJTyYCHHBIM TIPU CTPOUTEIHCTBE CKBAKHHBI, TPAHCIIOPTUPYETCS 4Yepe3 BBIKHIHYIO JITHHUIO
nepexonnoro wummens (1) Ha rymOo-cemaparop (2). ['ymbo-cemapatop mpegoTBpaiiaet
MOMAaJaHue KPYIMHBIX CIUMIIMXCS KOMBEB MOPOJIbI, BEIOYpPEHHOH B mpoliecce OypeHus CTBoJa
CKBKUHBI uameTpoM 558,8 mm u 444,5 MM, Ha BUOpocuTa (5), rie OHU MOTYT CTaTh MPUYUHON

3aKyIOPKU U MOCIIEAYIOIIEro MepeinBa JKUAKOCTH Yepe3 BUOPAIL[IOHHBIE CHUTA.

BricokockopocTHbIe JTHHENHHbBIE BUOpOcHTa (5) CIPOEKTUPOBAaHBl TAKMM 00pa3oM, 4TOOBI
UX MOXXHO OBUIO MCHOJb30BATh OJAHOBPEMEHHO WIM OTAEIbHBIMH OJIOKAMU B 3aBUCHUMOCTH OT
apaMeTpPOB CKBAXXUHBI M HEOOXOJUMOCTH TEXHHYECKOro oOciykuBaHus. I10Tok BbIOypeHHOM

MOPOIbI HATIPABIIETCS HA OJMH WJIM Ha BCE BUOPOCUTA Yepe3 KOJJIEKTOP-AeTuTeNh oToKa (3).

B nomnonnenne xk BUOpocuTaM CBEPXY, HaJ OJHHUM W3 HUX, YCTAaHABIMBAETCS KOHYCHBIN
ruapouukioH (4) auamerpom 508 mm. BypoBoil pacTBOp, BBIXOASIIMNA U3 CKBAa)KUHBI,
HampaBJisieTcsl B paboune pe3epByapbl U EeMKOCTH ouucTuTeNs OypoBoro pactsopa (10, 11 u 12).

BypoBoii mmam ¢ BUOPOCUT MoaeTcst Ha MIIaMOoO0TBO (7) MpH MOMOIIM BUHTOBBIX IITHEKOB (6).

UToOB! YMEHBUINTH 3aKaUUBAEMbIE 0OBbEMBI ITYJIbITbI, BHIOYPEHHBIH 11IIaM MIPOXOIUT Yepes3
YCTaHOBKY OCYLIKH (8), IOCJie Yero ¢ MOMOIIbIO LEMHBIX CKPEOKOBBIX KOHBEHEpoB (9) momaercs
Ha YCTaHOBKU MOJTOTOBKU U 3aKAaUKH ITyJIBIBL. 32 CUET OCYLIKH BBIOYPEHHOTO Iu1ama (yajieHus
COITyTCTBYIOILIEr0 OYpOBOr0 pacTBOpa) M MOCIEAYIOIIeH MOATOTOBKH MyJbIbI Iepes 3aKauKoi

yaaeTcsl COKpaTUTh 00beM KUAKOCTH Ha 8%. Takoe cokpamieHne OO0bEMOB 3aKadyMBaeMOU
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KUAKOCTU ABJIACTCA 3HAUYUTCIIbHBIM, CCJIN YUUTBIBATH O6H_[I/II\/JI 00BeM ITYyJIbIIBI, 06pa3y101uﬂﬁc;1 B

nporiecce OypeHHs! CKBaKUH.

Tpu mnenmHBIX CKpPEeOKOBBIX KOHBEHEpa TpPaHCIOPTUPYIOT OypoBOM muiaM uepe3
AHTPECOJIbHYIO NanyO0y, BHH3 Yepe3 nanyOy ¢ ycraHoBieHHbIM [IBO 1, HakoHeII, BHU3 Yepe3 4acTh

HYOKHEH nany6},1 K YCTaHOBKaM IMIOAT'OTOBKU M 3aKa4KH ITYJIbIIBI.

TlepexoHoii HUMIETH

I'ym6o0 cenmaparop

Koniexrop-aemmrens moToka

KoHy CHBIH ' IPOLHKIOH

Jluneiinoe Bu6pocuro (BEM 600)

BunTtoBoii muek

[lInamooTBO

YcTaHOBKA OCYIIKH IILTAMA

CxpeOKoBbIi KOHBEiep

EmkocTs nupxymipyromtero 6yposoro pacrsopa(10 m?)
EmkocTh ouncTku 6yposoro pacteopa(5 M3)
Ewmkocts uist unctoro 6yposoro pacteopa (5 M%)
JlonuBo4HEILi pesepByap

JHerazatop

Hacoc nepekadky BBIX OIAIIEr0 6y POBOTO pacTBopa
Hacoc ouncmiTens 6y poBoro pacteopa

EmKocTBb 17151 BOCCTaHOBIEHHOTO 6y POBOTO pacTBOpa

(XL TR ol T Y of X T oY of X XY )

TTurarenbHbIi HacOC HEHTPU(yTH

Ha cKpeGKoBbIN
KOHBelep

B CYLUNTIKY

_~

o Q MpomexyToyHasnany6a EL 47,800
@ Many6a c yctaHoBneHHsImM MBO 42,560

G HaycTaHoBKy MOAroTOBKW U 3aKa4ku Nyrbnbl
@ Ha ueHTpobesxHbii cenapatop 6yposoit

Puc. 8.1. O6opymoBanue /s poriecca cenapanuy U TPaHCIIOPTUPOBKH MITaMa

Crnenyromuii aTar mpoiiecca 3aKa4ku 0TX00B OypeHUs — YCTaHOBKA MOJTOTOBKH MYJIBITHI
(Puc. 8.2). BeiOypeHHBII IU1aM U3MENbYaeTCsl U CMEIIMBACTCS C MOJMMEPaMU Ha BOJHON OCHOBE
B €EMKOCTH MPEABAPUTEIHHOI0 U3MEIbUYEHUS U B JIBYX €MKOCTSIX BBICOKOW CTETIEHU U3MENbUYEeHUS
(2, 3 u 4). Ilpu TpaHCHOPTHPOBKE uepe3 OBICTPOXOJIHBIE IEHTPOOEKHBIE HACOCHI ILUIAM
nu3Menpuaercs 10 pazmepa gactuil (400 Mxm), 9to Tpedyertcs uist 3akaduku. [lepen 3akaukou miam
MOJIaeTCsl Ha COPTUPOBOYHOE BUOPOCUTO (5), T/Ie OCTAaBIINECS KPYIMHBIE YaCTHIIBI OTICISIOTCS U

MoJIatoTCs 00paTHO Ha MEPepadOTKYy.

ITocme MPOXOKACHUA CHUCTEMBI IMOATOTOBKHU, IMJIOTHOCTb, CTPYKTYPHO-MEXAHUYCCKUC U
PCOJIOTHYCCKUC CBOICTBa MyJibIIbl COOTBCTCTBYIOT Tpe6OBaHI/ISIM, CoACpKalMCsT B pa3aciie

9.1.1.
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BennuuHa BS3KOCTH MyJBIBI MPH TOATOTOBKE €€ KaKJOW IMOPLUUU JOJDKHA OBITh
JIOCTAaTOYHOM, YTOOBI 00eCIIeunTh HE0OX0IMMOE BpeMsl HaX0XKICHHUSI CAMBIX KPYIHBIX YacTHUI] BO
B3BEILIEHHOM COCTOSIHUY B IIEPUOJIbI MEXKy 3aKAUKOM OTIEIbHBIX IOPLUHI PACTBOPA WK BO BpeMs
YCTpaHEHUs! TEXHOJIOTMYECKUX OCIOXKHEHUH. Takum oOpa3oM, Npu OypeHUU CKBa)KUHBI yepes
IUTACTHI, COJIEPIKAIUE KPYITHO3EPHUCTHIH MeCUaHUK TpeOyeTcst 00siee BBICOKAs BA3KOCTD ITYJIbIIbI,
4eM IpH 3aKauke OypOBBIX OTXOJ0B, O0Pa3yIOMIMXCS IPU CTPOUTENIHCTBE CKBAXKHH B IIACTAX C
0osiee MEJIKMMU U MEHee IJIOTHBIMU IOPOJaMH, KaK, HalpuMep, IPU BCKPBITUU MSTKHUX TJIMH.
ITyspria MOKET OCTaBaThCs B HEMOABHIKHOM COCTOSIHMM B HATHETATEJIbHOW KOJIOHHE B TEYCHHE 3
4acoB (CTaHAAapPTHBIN IPOU3BOJICTBEHHBIN MEPEPHIB MEXKTY 3aKaUKON OTJENIbHBIX MOPLMIA) IEpe]
TeM, Kak Oy/neT HeoOX0AMMO MEePEHTH K 3aKauke UM BBIOJHUTH NIPOMBIBKY. Eciu B 3a00iHbBIX
YCIOBUSAX MPOUCXOUT OCEAAHUE TBEPAOH (Pa3bl, TO 3TO MOXKET CTaTh HPUUMHON OJIOKMPOBAHUS
MHTEPBAJIOB 3aKAaYKH B CKBa)KMHE, €€ BPEMEHHOW OCTAaHOBKE M HEOOXOJMMOCTH BBIOJHEHHUS
MOJI36MHOI'O PEMOHTA CKBa)KMHBI JUIsI BOCCTAHOBJIEHUS €€ NIpueMucTocTtd. Jlns uzdexaHus
CHI)KEHUSI IPUEMUCTOCTU CKBAKMHBI /10 Hayaja 3aKaukW ITyJbIIbl HEOOXOJUMO OOECIEeUuTh €€
HOJrOTOBKY B COOTBETCTBUU C IapaMeTpaMM yKa3aHHbIMHU B pazzene 9.1.1, a takxke obecrieunTsb
HaOJIIOEHUS U PETYJIMPOBAHUE PEOJIOTHYECKUX CBOMCTB IYJbIBI B XOJ€ BBIIOJHEHUs pabOThI

[IPH U3MCHEHHUU JIUTOJIOTUU Pa30ypPHBACMBIX ITOPOSI.

“ YCTaHOBKa TIOATOTOBKH ITYJIBITBI
EMKOCTB Tpe/iBa pHTEIBHOTO H3METbYCHUS
EMKOCTB BBICOKO# CTEneHH H3METbYEHHS

@ EnkocTh BHICOKO# CTeNeHH H3MenbueHus B
CoprupoBounoe Buopocuto (BEM 3)

@® Kabuna ynpasieHus
HarneTaTeIbHBIH HaCOC BBICOKOTO Ja BICHHS

2 CkpebkoBerii kouseiiep (EL 42560)

@ Huxuss nany6a (EL 27500)
=) [Togaua c ckpeOKOBOTO KoHBeiepa
B HarHeTaTENBHYIO CKBAKHHY
® IlpoTHBOYy1apHAs IEPErOPO/IKa

SW 03062

Puc. 8.2. O6opynoBaHue sl IOATOTOBKH ITYJIBITHI

HpI/IeMI/ICTOCTB nornoma}omeﬁ CKBAXXHWHBI MOAJACPKUBACTCA 3a CUCT JOCTATOYHBIX
MEPCHOCAIIINX CBOICTB pacTBopa. HepeHoc TBCPAbIX YaCTUIL] MOKET OBITh YJIYyHYlOICH IIYyTEM

I[O6aBKI/I B PacTBOp OCHTOHUTA WIIH nojmmepa Ijid yBCIWYCHHA BA3KOCTU H HCpCHOCSIH.[Cﬁ
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criocobHocTH. llepeHoC TBEpABIX YACTUIl MOXKET OBITh YJIYYIIEH MU 32 CUET BBIMOIHEHUS
MEpOINPUATHI MO0 CHEUUATbHONM TMOATrOTOBKE (M3MenbueHUio) muama. [Ipuemucrocts
MOJJICP>KUBACTCS YaCcTOM MPOMBIBKOM Mpr3a00iiHON 30HBI HHTEpPBaia 3aKa4yK/ YUCTHIM COJIEBBIM

pacTBOPOM WJIM MOPCKOM BOIOM.

O6beM OPIHH MyJIbIIB OypOBOTo muTamMa — 10 240 M°, moclie KOTOpol 3aKauka ITyJIbIIbI
yepe3 CKBaXMHY OCTaHABJIMBAeTCA Ui MOATOTOBKH CIEIYIONIeH MOPLUUU MYJIbIbl OYpOBOIO
nuiama. [IpogomKUTeIbHOCTD TaKOM OCTAHOBKM HE MPEBBIIIACT 3 Yaca, YTO MO3BOJISET U30eXKaTh
ocemaHus nuiama Ha BHyTpeHHHX cTeHkax HKT. B cinyuae ecnu orxo70B OypeHust 60ibIne HeT,
yepes CKBaXMHY 3akaumBaeTcss 90 M° MOPCKOil BOJBI C IENBbIO MPOJABKM EIMHHYHON IOPIHH
MyJIbIIBI U3 CKBAXUHBI B TPEIIMHY, IOCIE YETr0 3aKayka MPEKpaIlaeTcs U HACTyNaeT 3aKpbIThe

TPELLMHBI (TaK HA3bIBAEMOE «BPEMS PEJIAKCALIUNY ).

IIpy HEOOXOIUMOCTH 3aKayaTh HECKOJbKO HOPLMH Mysblbl OypoBOro Luiama, IMocie
KaKI0# MOPIMH MyIbIBI 00beMoM 10 240 M3 3aKayka OCTaHABIMBAECTCA HA MEPUOJ 0 3 YacoB
JUIs peslaKkcalvy, 0CjIe Yero MOXKHO 3aKadyaTh CIEIYIOLLY0 MOPLUIO Mybibl. [Ipu noctuxkenun
HAKOIIEHHOTo 06beMa mopuuii 1000 M ocymiecTBIseTCs MPOMBIBKA CKBaKHHBI MOPCKOI BOJIOM

00BeEMOM 0 150 M3, IIOCJIC YCT'0 CKBAXXHMHA 3aKPbIBACTCA HA PCIIAKCAlIUIO Ha IICPUOa 10 12 gyacos.

CoXpaHHOCTB LIEJILHOCTH CTBOJIA U 00CaIHOM KOJIOHHBI 00€CIIEYUBAETCS IIyTEM KOHTPOJIS

3a JIaBJICHHEM B 3aTPYOHOM U MEXTPYOHBIX TPOCTPAHCTBAX MOTJIOMIAIOIICH CKBaYKUHBI.

8.2. Kommiekc 000py10BaHus M0 MOATOTOBKE MOMYTHOM BOJbI

Opranuzanus 3akaukd NOMyTHOW BoAsl Ha miuatrgopme «JIYH-A» mnpoBomutcs B
COOTBETCTBUU C paszpaboraHHbiM KommaHuell NpOeKTHBIM JTOKyMEeHTOM «MojaepHu3anus
cucTeMbl BOJOMHXEKIMH I1aThopMmbl «JIYH-A». OCHOBBI NpPOEKTHPOBAHUS», MPOLIEALINM

skcreptusy [IpombinuieHHo# 6e30macHocTH [35].

W3Bnekaemble U3 HEAP BOJA, Ta3 U KOHACHCAT MOIEXKAT pa3/IeJICHHIO B IBYX TpeX(ha3HbIX
cemaparopax, ycTaHoBIeHHBIX Ha ratdopme «JIVH-Ay». Tlocne kaxaoro sKCITyaTaliioOHHOTO
cemaparopa IpeayCMOTPEHAa YCTaHOBKAa JBYX THAPOIMUKIOHOB, B KOTOPBIX MPOUCXOJUT
MOATOTOBKA MOMYTHOW BOJBI — MOCJIEAOBATEIbHOE OT/ICJICHUE TIecKa U ynajneHue Hedru. Jlanee
BOJIa C 00EUX TEXHOJIOTHYECKUX JIMHUU MOAACTCS B JIeTa3aTtop, re MPOU3BOJAUTCS NadbHEUIas
MOATrOTOBKA IMONYTHOW BOJBI sl 3akauku B IuiacT. [lomyTHas Boaa, MOATOTOBJIEHHAs A0
YTBEPKACHHBIX KOHAUIIUHN, TOIAE€TCS Ha CUCTEMY, COCTOSIIYIO U3 OYCTEPHOTO U HArHETATEIILHOTO

HACOCOB IJIaCTOBOM BOJbI, KOTOPBIC OCYHIECTBIIAIOT 3aKa4Ky BOJbI B IMOIIOMIAIONIYIO CKBAXUHY.
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OTtneneHHas Ha TUAPOLMKIOHE «BO3BpaTHAas» HE(PTh HAMpPAaBISETCS B E€MKOCTh BO3BPAaTHOM
He(TH, a 3aTeM — 00paTHO Ha FIKCIUTyaTallMOHHBIE CENapaTOphl Yepe3 HaCOC BO3BpaTa yJIOBICHHOM
HeTH. YIIpoIlleHHas NPUHLIMITNAIbHAS CXeMa OrOTOBKU U 3aKa4yKH IOy THON BO/BI IPUBECHA

Ha Puc.8.3.
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Puc. 8.3. HpI/IHHI/IHI/IaJ'IBHaH cX€Ma IMOoAroTOBKH M 3aKa4KH HOHYTHOﬁ BOJIbI

OCHOBHBIE KOMITOHEHTBI CUCTEMBI TIOJITOTOBKU U 3aKaYKH MOy THOW BOJIBI BKITIOYAIOT:
IKCILIyaTaIMOHHBIC CeIapaTopshl;

YCTaHOBKH THAPOIMKIIOHA JIJIS TIECKA;

YCTaHOBKH THAPOIMKIOHOB He(PTEOTACTICHHUS;

OyCTepHbIE HACOCHI JIJISl TUTACTOBOM BOBI;

HarHeTaTeIbHBIE HACOCHI JIJIS TTACTOBOM BOJIBI (HACOCHI «A» U «by);

(GUIBTPHI IACTOBOM BOJIBI (TIepe]] HarHeTaTeIbHBIMKM HACOCAMH IIACTOBOM BOJIBI);
€MKOCTh BO3BPaTHOI HE()TH U HACOCKHI BO3BpAaTa yJIOBICHHOH HEPTH;

JIera3aTop.
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CornacHo ytBepkaeHHOMY «['eonorndeckomy otyery...»[14] mnpou3BOAUTENILHOCTH

3aKauKK MOMYTHBIX BOJ JI0JKHA cocTaBIaTh 10 1049 m3/cyr.

OO6opynoBaHnue MOArOTOBKM M 3aKauykd MOMYyTHOH BoAbsl Ha Iuiathopme «JIYH-A»
TI03BOJISET MPOBOJUTH 3aKauKy B 00beMe oT 377 M>/cyT mo 1049 m3/cyT. 3akauka ocymecTBiseTcs
IpU TIOMOIIM JIBYX HArHeTaTeNbHBIX HACOCOB IUIACTOBOM BOjABI 00beMHOro tumna. OAauH Hacoc
HaXoAHUTCs B paboTe, BTOpoii 3amacHoit. Kax bl Hacoc 000py10BaH MATHIO IUTYH)KEpaMu, pa3Mep
KOTOPBIX MOJKET BapbHPOBATHCSI B 3aBUCUMOCTH OT TpeOOBaHUN K oOOBeMaM 3aKauKH.
HarnerarensHble HacoCchl 000pYAOBaHBI CIEAYIONIMM 00pa3oM: Ha Hacoce «A» YCTaHOBIICHBI
IUTyHXKEphl JHaMeTpoM 45 MM, 4To mo3BonseT 3akaumBath 377 MS/cyT; Ha Hacoce «bB»
YCTaHOBJICHBI IUTYHKEpBI THAMETPOM 75 MM, UTO MO3BOJIseT 3akaunBath 1049 m%/cyT. PacueTHas
TIPOITYCKHAs CIIOCOOHOCTH Ka)KJ0r0 THAPOIMKIOHA cocTaBmseT 1591 M3/cyT ¢ MakcHMalbHBIM
BXOJIAIIMM TOTOKOM Mecka 10 182,6 Kr/cyT, 4TO COOTBETCTBYET KOHIICHTPAIMU TIECKa BO
BxozsmeM noroke 115 mr/m. [IpousBoaurens ob6opymoBaHus rapantupyer 95 % usBrnedeHus
TBEpPABIX YacThll pa3mepoM Beilie 10 MukpoH u 99,9 % wactun pasmepoB BblIIE 25 MHUKPOH.
[IpoexkTHOE naBieHue B TuapouukiaoHax — g0 18,5 MIla. ['mapounkionbl OTIeNeHUs MecKa
000pyI0BaHbI MEPENyCKHBIM TPYOOmpoBogoM. Takum 00pa3om, MpU OCTAHOBKE OJHOMN JIMHUU
TUAPOLMKIOHOB HA TEXHHYECKOE 00CITY)KMBAaHKE, ITOTOK BOJIbI HAMPABIIAECTCS HA IPYTYIO JIMHUIO,
oOecrneunBasi TEM CaMbIM HETPEPHIBHYIO 00pa0OTKY MIACTOBOM BOABI /10 3a/IaHHBIX 3HAYCHUH T10

COJCPIKaHUIO TIECKaA.

[IponyckHass COCOOHOCTh THAPOLUKIOHOB OTJEJNEHHUS TeCKa HaNpsSMyI0 CBs3aHa C
KOH(Urypanuen IIyH)XepoB Ha HarHeTaTelbHbIX HacocaX. CHucTemMa THAPOLUKIOHOB MEpBOM
JMHUHM PACCUMTAaHA Ha MPOITYCKHYIO criocobHocTh 377 M3/cyT (Hacoc «by), Bropoit muauu — 1049

M3/cyT (Hacoc «A»).

MakcuManbHas IMPOITyCKHAas CIIOCOOHOCTH O60p}/')10BaHI/I${ 10 MOATOTOBKE IIaCTOBOM

BOJIBI TIpesicTaBiieHa Ha Puc 8.4.
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Cemnaparop Bycrepusiit Hacoc Harnerarensuble  ['maporukion I'maponukion YcraHoBKka
(onmHa MHMS) JUISL TUTACTOBOM HACOCHI JUIs JUIS TIecKa He(TEOTAENEHUSI  OYUCTKU U
BOJIBI IUIACTOBOIT BOJIBI Jiera3auu
(urymxep 75 Mm) IIACTOBOM BOIBI

Puc 8.4. MakcumanbHasi TMPOIYCKHAs CIIOCOOHOCTH OOOpPYAOBaHHS IO IMOATOTOBKE

IJIaCTOBOM BOJbI

Menkue yacTulpl necka (pazmMepom ok. 1-25 MUKpPOH) C IJIaCTOBOM BOAON MOCTYHAIOT U3

TUAPONUKIIOHOB OTACJICHUS I1ECKA HAa TUAPOLUKIIOHBL U YAAJICHUA He(l)TI/I.

OTHCHHBMHﬁCﬂ B TMAPOLUKIIOHAX IMECOK MOCTYIACT B IPUCMHHKH, Ka)KJIBIfI 13 KOTOPBIX
PACIIOIOKEH HCTTOCPECACTBECHHO IO TUAPOUUKIIOHOM JI IECKOOTACIICHU . PazxmxeHue rmecka u
€Tro 1moJia4ya u3 NMpUEMHUKA B CUCTCMY 3dKa4KHU OTXOI0B 6ypeHI/I$I obecneunBaeTCs SAYKTOPOM.
Ilocne nomnaganus IIeCKa B HOAaHHYKO CHUCTEMY, OH CMCIIHNBACTCA C OTXOAaMU 6prHI/ISI,

3aKauMBaeTCs B MOTJIOLIAIONIYIO CKBAXXUHY JJIS 3aKaUKH OTXO/0B OypeHHUsl.

W3 ruaponuKIOHOB 17 TMECKOOTAENEHHUS TOIMyTHAas BOJa HampaBisieTcs Ha OIOK
TUAPOIMKIOHOB HedTeoTneneHus. [abaputhl KaxIoro He(TEeyAaNsIOUEro THUIPOLUKIOHA
00eCIeunBalOT TIPOIYCKHYIO CIHOCOOHOCTh, paBHYI0 1591 wmP/cyT. IIpoexTHoe maBieHHe
TUAPOIMKIOHOB HedTeoTnenenuss — g0 18,5 MIla. I'mppouukinonsl HepTEOTHEICHUS HE
000pyZI0OBaHbI MEPEMYCKHBIM TPYyOOMPOBOAOM, TMOITOMY TOIMYTHAsl BOJA C TEXHOJIOTHYECKOMN
TuHUM | THAPOIMKIOHOB JJIS TECKOOTAENEHUS WIET TONBKO Ha JMHHUI0 | THIPOUMKIOHOB
Hedreornenenns. To ke TpaBwiIoO MpuMEeHHUMO W K juHUH 2. [IpomyckHas crmocoOHOCTH
TUAPOLMKIOHOB HE(TEOTNEeNEeHUsT HANpsSIMyI0 3aBUCUT OT KOH(Urypanuu IUTyHXKEPOB

HaroeTaTCJIbHbIX HACOCOB.
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Menkuii IecoK, MONaAAI0NNN B THAPOLMKIOH HE(PTEOTAEIEH!s, BEIXOAUT C IJIACTOBOU

BOHOﬁ, TOrga Kak OoJIbIIIasg 4acThb Fa3006pa3HI:IX KOMIIOHCHTOB, IMOCTYMAIUX B I'MJAPOIUKIIOH,

BBIXOJIUT C BO3BPATHON HE(PTHIO.

BosBparnas HedTh 13 000UX THAPOLMKIOHOB HE(PTEOTACICHHS HAIIPABISAETCA B €eMKOCTb
BO3BpaTHOW He(PTH, OTKyJa HaKOIUJICHHass He(PTh BO3BpaIlaeTCs Ha OSKCILTyaTallMOHHbIE
cenapaTopsl yepe3 00beMHbII Hacoc Bo3Bpara HedTu. [IpoekToM mperycMOTpeHa yCTaHOBKA KaK
OCHOBHOTO, TaK W pE3epPBHOIO HAcOCOB BoO3Bpara HedTu. [a3000pa3Hble KOMIIOHEHTHI,
MOCTYTIAIONINE B €MKOCTh BO3BPAaTHOW HE(TH, 1O BBIKMIHOW JMHUU OTBOJAATCS Ha (aKeIbHBINA

KOJIJICKTOD.

Knanan-perynsTop, yCTaHOBJICHHBIH Ha O00IIeM BBIXOJIE H3 He(TeymaaIsIonumx
TUJPOLMKIIOHOB, IOJIEPKUBAECT MPOTHUBOAABICHUE B JIMHUAX THAPOLMKIOHOB, TEM CAMBIM
oOecrieurBasi MUHHUMU3ALHUIO BBIACIEHUS Tra3000pa3HbIX KOMIIOHEHTOB W3 MOMYTHOW BOJABI U

NpeaoTBpaacT HapyHICHUA B pa60Te TUAPOLHUKIIOHOB.

IInacToBas BOJa, O4YHMIICHHAasA OT IICCKa H He(bTI/I B 000HX THUAPOLHUKIIOHAX, 3aTCM
MMOCTYNACT Ha Aera3aTrop, raAc Impoucxoaur HaﬂbHeﬁmaﬂ O4YMCTKa U ACrasanus IUIACTOBOM BOJBI.
I[erasaTop HaxoJUuTCsia B bajaHce ¢ CI)&KCJ'IBHBIM KOJIUICKTOPOM, pa60Ta101ueM B AHAIIa30HC

nasiennii ot 0 mo 0,62 Mlla.

OT yCTaHOBKM OYHCTKM M Jerasallid IUTaCTOBOM BOABI BOJA 3aKauyWBaeTCs B
MOTJIOUIAIONIYI0 CKBOKUHY I pa3MEIIeHHUsl MOMYTHON BOJBI C MOMOIIbI0 OJOKOB HACOCOB.
Kaxnprit 6JI0K COCTOMT U3 IEHTPOOEKHOTO OyCTEpHOTO Hacoca, (GUIBTPOB TUIACTOBON BOJIBI,

00BEMHOI'0 HarHeTaTeJILHOro Hacoca JUUISI TIJIACTOBOM BOJABI, IPOMBIBOYHOI'O U MAaCJIAHOI'O HAcoca.

MomHOCTh JIMHUK 1O 0OpaTHOW 3aKayke MJIACTOBOM BOJbI OrpaHHYeHa MaKCHMalbHOU
TIPOM3BOIMTENEHOCTBIO HCIIOIB3yeMoro Hacoca: 377 m3/cyT mns muamnm 2 1o 1049 m¥/cyT mns

JHuA 1.

B nacTosimiee Bpemsi B CBSI3M ¢ HU3KOM 00BOIHEHHOCTHIO TOOBIBAIONINX CKBKHUH, OOIbIIIast
YacTh TIOMYTHOW BOJBI HAIIPABJISETCS HA PEIUPKYJIISIIUIO B CETapaTop MepBOM UM BTOPOH JIMHUA
(mo BRIOOpY omeparopa B 3aBUCMMOCTH OT TEKYIIEH TEXHOJIOTHYeCKOW moTpeOHocTH). JIuHus
pelyKiIa paclookeHa Ha BBIKHJE HArHEHATENIbHOTO Hacoca W CHabOXeHa OTrpaHUYUTEIHHOU
nraif0oil. Penupkynsinust BoJbpl oOecrieunBaeT HEOOXOAMMBINM pacxoid depe3 OycCTepHbIM u

HarHeTaTcJIbHbIC HACOCHI.

CKopocTh 3aKayky IJIACTOBOM BOJBI PETYIHUPYETCS C MOMOIIbIO KJIAaHOB-PETyJIATOPOB
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(nBa knanana co 100 % npou3BOAUTENBHOCTBIO) IS OIIEPKAHMS YPOBHS TOBEPXHOCTH pa3jiena

B YCTAaHOBKC J€ra3dallii U OYUCTKH. B cJIydac, Korja CKOpOoCTb 3aKadkKu IJ1aCTOBOM BOJbI HUXKC
IMPOU3BOAUTCIIPHOCTU Hacoca, JOIMOJIHUTEIIbHAS IJIaCTOBasA BOJA ICPCHAIIPABIIACTCA O6paTHO Ha

OJIMH U3 3KCIUTyaTallUOHHBIX CENapaTOpOB depe3 00NN peUPKYIISIUOHHBIN KIanaH-peryisiTop.

O6pa60TaHHafI IIOIIyTHAA BOAA C JIMHUKW MUHHUMAJIBHOI'O ITIOTOKA I_IeHTpO6e)KHOFO Hacoca
HCIIOJIB3YCTCA IJIA IMPOMBIBKHM IIPHUEMHHKA IIECKA. HpOMBIBKa OCYHECTBIACTCA aBTOMAaTUYCCKH

10 BHICOKOMY YPOBHIO B IIPUEMHUKE [1€CKA WM XK€ 110 TaliMepy.

Bona u3 cucteMbl MmaacToBOM BOJIbI UCIIOJIB3YETCS JJISi THIPOINECKOCTPYHHONW OUYMCTKU
9KCILTyaTallMOHHBIX CEMapaTopoB, YCTAHOBKU OUMCTKM M jera3zanuu. VICTOYHUKOM BOABI Ui
OYMCTKH SBJISICTCS HANoOpHash JMHUS HACOCOB 3aKauku I1acToBo Boxawl. [Ipomemypa

TUAPONECKOCTPYMHON OYMCTKH HOCUT MEPUOJUYECKUI XapaKTep.

B nacrosimee BpeMs, Ha OJIHOM HAacOCE YCTaHOBIJICHBI TUTYHXKEpHI auamerpa 45 MM, Ha
BTOPOM — YCTaHOBJICHBI TUTYHXKEPHI nuamerpa 75 mMm. Takum o0pa3oM, B CUCTEME 3aKauyKH BOJIbI
paboTaeT 1Ba HACOCA ¢ PA3HOM MPOM3BOAUTENBHOCTHIO (377 M3/cyT 1049 M%/cyT), uTo mo3BonseT
UCIIOJIb30BATh KAXBI M3 HUX B 3aBHCUMOCTH OT BEJIMYMHBI 00BEMa OOBIBACMOM IOIYTHOM

BOJBL.

8.3. YcranoBka nepenyckHO JUHHU MeKAY CHCTEMON 3aKa4KHU MOMYTHOI BOIBI 1

CHCTEeMOi 3aKa4KH 0TX0/10B OypeHus

B ciydae HEBO3MOXKHOCTH 3KCIUTyaTallMu CKBaxHHbI JIA-515 mo TexHHYecKUM W/WiH
reOJIOTMYECKUM IPUYMHAM, a TaKKe IPU HEBO3MOKHOCTHM II0 TEXHUYECKHM IMpUYMHAM
AKCIUTyaTalluu TPyOOMpoOBOAa MEX Iy HarHETATEIIbHBIMU HACOCAMHU U YCTheM CKBaXHHBI JIA-515
Komnanus paccMaTpuBaeT BpeMEHHBIN BapUaHT OCYILLECTBICHUS 3aKa4KU MOITYTHOW BOJBI Yepe3
CKBRXHMHY JJIS 3aKayku OypOBBIX OTXOAOB. JlaHHOE pelleHHe IO03BOJUT YCTPAHUTh PHUCK
OCTaHOBKM JOOBIUM Ta3a Ha JIyHCKOM MECTOPOXKIEHHH, TaK KaK HampaBisATh OOJblINE 00BEMBI
nomytHoH Boabl HAa OBTK no noaBoHbIM MynibTH(}A3HBIM TPYOOIIPOBOAAM HEBO3MOXKHO B CBSI3U
C PUCKOM T'HJIpaTooOpa3oBaHus. [Ipo1omKUTENbHOCT 3aKaYKH MOy THOM BOJIbI Yepe3 CKBaKUHY
JUIS 3aKa4KH OypOBBIX OTXOAOB OyJeT orpaHudeHa 6 MecsiiaMmu, B Te4eHHue KOTopbix Kommanus
JOJKHA YCTPAaHUTh TEXHMUYECKHE IpoOJeMbl U BOCCTAHOBUTH 3aKauKy uepe3 CKBaKUHY,

MNpEAHAa3HAYCHHYIO IJId 3aKa4YKn HOHYTHOﬁ BO/BI.
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9. CBEJEHUS O COCTABE OTXOJOB BYPEHHMS Y TIOITYTHOM BOJbI, UX

MPEJIBAPUTEJBHOM IOJITOTOBKE JIJIS 3AKAUKHA B HEJIPA YEPE3
HOTVIOINAIOIIMUE (HAI'HETATEJIBHBIE) CKBA’KUHBI

9.1. Pa3memenue 0TX0/10B OypeHust

9.1.1. XapaKTepI/ICTHRa 0TX0A0B, 3aKAaYUBACMbIX B CIICIIHAJBbHbIC CKBAKUHbI 110

pa3MeleHUI0 0TX0/10B OypeHust

BypoBble  orxombl JIyHCKOro MecTOpOoXIeHHs 00pasyloTcs B Ipolecce OypeHus,
3aKaHYMBAHMS, UCTIBITAHUS IKCIUTyaTallMOHHBIX U CHICIUATbHBIX CKBAXXHH, OypeHUs MUJIOTHBIX U
OOKOBBIX CTBOJIOB, BBHIIIOJIHEHHUS ONEPALUH 110 NOJA3EMHOMY U KallUTAJIbHOMY PEMOHTY CKBaXHH,
a TaK)Ke BKJIIOYAIOT B ce0s 0TX0/bl, 0Opa3zyromuecs Ha miatdopme «JIYH-A» npu nmoaroroske
OPOAYKIMM CKBOXUH U JajbHEHIIEH TpPaHCIOPTUPOBKM 110 CHCTEME MarucTpajbHBIX
tpyoonposoaoB Ha OBTK, 3aBox CIII" u Tepmunan orrpy3ku Hedtu (TOH) mis nepepabotku u

OTTPY3KHU MOTPEOUTENIO.

Ha .HYHCKOM MCCTOPOKACHUHN 4YCPE3 CIICHUAIBbHBIC TOTJIOMAIOIIUE CKBAXKWUHBI ITO 3aKa4YKC

OTXO0JI0B OypeHHUsI U JPYTUX KUJIKOCTEH, pa3MenatoTcs CleAyoue BUAbl (QIIOUI0B:

K orxonam OypeHust OTHOCSTCS CIEAYIOLUE (OB
myJiblia OypoBOIo IIjIaMa;

oTpaboTaHHBII OypOBOIf pacTBOP Ha BOJHON OCHOBE;
oTpaboTaHHBII OypoBOIi pacTBOp Ha HE(PTAHON OCHOBE;
OTXO/Ibl LIEMEHTHBIX PaCTBOPOB;

YIJIEBOIOPOIHASL OCHOBA OYPOBOTO pacTBOpa.

[TonyTHBIC BOIBI M BOJBI, WCIOJB3YeMbIC IS COOCTBEHHBIX IPOW3BOJCTBEHHBIX H
TEXHOJOTHYECKUX HYXJ TpH T0O0bIYE YTICBOIOPOJIHOTO CBHIPhS, MPEICTABICHBI CIICTYOIIHMH
bmrounamu:

BBICOKOBSI3Kast OydepHas )KUIKOCTb;

MOpCKast BOJIa;

KOHCEPBAIIMOHHAS YKHJIKOCTh;

JKAJIKOCTD JUIS 3aKaHYMBAHUS CKBAKHH;

JpEeHaXHbIC BOJIBI;

JpyTHe KUAKOCTH (TIACTOBAs BOAA U APYTHUE KHUIAKOCTH).

HpI/IHI/IMaSI BO BHUMaHUCEC MIEPEUYCHb U COCTAB 3aKa4YMBaCMbIX (1).]'IIOI/I}10B, a TaKXXE KOMIIJICKC
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Ie0JOTUYECKUX U TEXHUKO-TEXHOJIOTMUECKUX YCIOBUN, BO3MOXKHO pa3MEILEHUE (3aXOpPOHEHUE)

orxonoB llI-1V xinaccoB onmacHOCTH.

[Ipu »TOM HEOOXOIUMO YUYWTHIBATH, YTO B COOTBETCTBHHM CO CTaThEW 2 MyHKTa 3
®denepanbHoro 3akoHa ot 24.06.1998 N 89-®3 "OO6 orxomax mpoM3BOACTBA M MOTpeOICHHS"
OTHoO1IeHUS, CBA3aHHBIC B CITy4ae Pa3BeJKU U JOOBIUU YTIIEBOJOPOIHOTO CHIPhS C Pa3MELIEHUEM
B IUIACTAaX TOPHBIX MOPOJI MOIMYTHBIX BOJ M BOJI, UCIOJIb30BAHHBIX IMOJIH30BATEISIMU HEAP IS
COOCTBEHHBIX MIPOU3BOICTBEHHBIX H TEXHOJIOTHYECKUX HYX]I, PETYIUPYIOTCS
3aKOHOJIaTEJILCTBOM O HEApax, HO Pa3MEIIA0TCs B IIIyOOKMX TOPHU30HTax HEAP COBMECTHO C

0TXOJ[aMU OYPEHUs M YUUTHIBAIOTCS KAK €AUHBIA 00BEM.

9.1.2. TlapameTpsl OYPOBBIX 0TX00B H APYTHX KHIAKOCTEH

OTX0/1pI 3aKaYMBAIOTCA B IUIACT B BUJIC IITAMOBOM ITYJIBITBI, KOTOPAs MPEACTABISIET COO0M
CYCIIEH3MI0, COCTOSIIYI0 B OCHOBHOM M3 OypOBOro Ijgama, COJAepKalerocs B HEM OypoBOro
pacTBopa U MOPCKOW BOJbl. Kpome TOro, B IIJJaMOBOM IIyJIbIIE MOTYT COAEPIKATHCA U JIPYTHE

BbIICTICPCUYNCIICHHBIC (1)J'IIOI/I,I[I>I.

B «/lononnennn x TexHuueckomy mpoekrty...2017 r.» [42]: comepxaTcs CileIyIOIIHe
TpeOOBaHUS K KaUeCTBY ITYJIbIIbI IIEpe/l 3aKaYKOH B MOTJIOIIAIOIIYI0 CKBAXKUHY:

BA3KOCTh 0 Mapmry: 63 - 95 cex/i;

MakcuMaibHbIN pazmep yactull (D90): 400 mxm;

WI0THOCTE: 10 1,3 r/em®;

o0beMHOe conepxanue TBepaoi ¢assl: 20 — 40 %);

MUHHMAaJIbHOE BpPEMS HAXO0XIEHUS TBEpA0il (pa3bl BO B3BELICHHOM COCTOSIHUM: 3 yaca.

B npencraBinenHoM «/lonoaHennn k TexHHMYECKOMY IpPOEKTY...» JaHHbIE TpeOOBaHUSA

npeJiaraeTcsi OCTaBUTh 0€3 U3MEHEHHI.

TexHoa0rHs MOATOTOBKU IMYJIbIIBI IEPE 3aKa4yKOM OIHCaHa B pasaeiic 8.1.

9.2. Pa3meneHue MOMYTHO BOABI

HOHYTHLIC BOAbBI — OTO IJIACTOBBIC BOJbI, IMOCTYMAOIHUE W3 NPOAYKTHBHBIX IIJIACTOB
.HYHCKOFO MECTOPOKACHUA COBMECTHO C ,Z[O6LIBaCMLIMI/I YTJICBOAOPOAAMHU. HOHYTHBIC BOJbI HE

SABJIAOTCA OTXOJaMH ITPOU3BO/ICTBA.

B «Jlononnenun k TexHuueckomy mpoekty...2017 r.» [42]: conmepxaTcs clieayronye

TpC6OBaHI/IH K Ka4€CTBY HOHYTHOf/'I BOJBI ICPEA 3aKayKou B MOrJIOMAINYI0 CKBAXKKUHY
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COZIep)KaHue YTICBOIOPOIOB: 5 MI/IL;

conepkanue TBEpao (as3wl: He 6onee 135 mr/m;

pasMep B3BEIIEHHBIX YacTHIl: He Ooiee 250 MKM;

temmeparypa Boasl: 20 — 40 °C.

B npencraBiennom «JlomonHeHun k TeXHUYECKOMY IMPOEKTY...» JaHHbIE TpeOOBaHHUS

npeaiaracTcs OCTaBUTh 0e3 U3MEHEHUH.
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10. AIIITAPATYPA U ITIPUBOPHI JIs1 U3SMEPEHUSA PACXO/10B U OBBEMOB
OTXO/IOB, JIABJIEHUM, B T.U. KOMIILIOTEPHBIE CUCTEMBI JIJIS
BEAEHHWA MOHUTOPHUHI'A 3AKAYKMU B PEKUME PEAJIBHOI'O BPEMEHU

10.1. Pa3mereHue oTxo/10B OypeHust

JUisi KOHTpOJISL Tpolecca 3aKaukh OTXOAOB OypeHHsl HCIONb3yeTcs Cleaylomiee
obopyioBaHuE:

Hatuuku I E 3amepa yCThEBOr'0/3aTPyOHOr0/MEXKOJIOHHOTO JTABJICHUH.
[IpeoOpazoBarens maneHusi cepur Rosemount 3051 TG mo3BoJsisieT CUMTHIBATH JIaBJICHUS C
©KECeKyHTHOW MePUOTUIHOCTHIO U PEOOPa30BBIBATH 3HAUYEHUS B IM(POBOI BHIXOIHOM CUTHAL.
JlaHHble MAaTYMKU pacCUMTaHbl HA MakcMMalbHOe naBieHue 68,9 Mlla, mepen myckom B
JKCILTYaTalUIo BCe MPOXOIAT HEOOXOAUMYIO CEPTU(DUKAIINIO U KATUOPOBKY.

Pacxonomep u jaTurk 1aBlieHUsl HA HATHETaTEeILbHOM Hacoce BRICOKOTO AaBienus. Hacocsl
Bbicokoro namieHuss tura HPP P-8704A-01 sBisiroTcsi 9acThio OOOPYIOBAHHS MOIYJS IS
oOpaTHON 3akauku OypoBoro nuiamMa. Ha HMX NOMHMMO JaTyuka JaBJIEHHUS YCTAHOBJIEH U
pacxosomep, KOTOPBIM MO3BOJSET U3MEPITh TEKYIIHH pacxoj 3aKkadyrMBaeMoOW XKUAKOCTU 10 1,3
M3/MuH. EXeTHEBHO OmepaTop MO 3aKauyke BHOCHT JAaHHBIE B JHEBHYIO CBOJAKY O CKOPOCTH
3aKauKu, JOCTUTHYTOM BO BpEMsI pa3MEIEHUsI OTXO00B OypeHHs B MOTJIOUIAIONIYI0 CKBAXKUHY .

[IpubGop nns w3MepeHUs IUIOTHOCTH 3aKayMBaeMbIX KuakocTed. [l ompeneneHus
IUIOTHOCTH 00pa3iia OypoBOro pacTBOpa M APYTHX >KUIKOCTEH MCHOJIb3YIOTCS METaNInYecKue
peryakHbie Bechl Thma «100-60-X» ns ompeneneHus MIOTHOCTH PacTBOpa MOJ JIaBJICHHEM B
byTasipe mpou3BOACTBA KOMIIAaHUU XamumuOepToH. McnbpITyemblil 00pa3el] MOMeNaeTcsi B EMKOCTh
NOJ1 AABJIEHUEM, UTO NMPUOINKAET YCIOBUS K BHYTPUCKBA)KUHHBIM.

[Tpubop mist u3mepenus BszkoctH. [Ipumensiercs Boporka Mapmia monenn MLN-3.

PesynpTatel u3MepeHHs] MapameTpoB OypOBOrO pacTBopa (IJIOTHOCTb M BSI3KOCTh)

3aHOCATCA B CYTOUHYIO CBOAKY OIICPaTOpPOM.

3amepsieMble AaBJICHHS TepefaroTcs B 06a3zy mporpammuoro obecmeueHun «PI Process

Book», koTopoe no3BoJsieT 0ToOpakaTh 3HAYEHUS B PEKMME PEATbHOTO BPEMEHH.
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10.2. Pa3mermenue nonyTHoii BOabI

JInst w3MepeHusl pacxoia 3aKauMBaeMOM B IUIACT BOJABI HCIOJB3YETCS PacXoJoMep
«Magnetic Optiflux 4300» ¢upmer «Krohne», ycTaHOBIEHHBI Ha YCThE MOTJIOMIAIOMICH

ckBaxuubl JIA-515.

JlaHHBII pacxooMep 00ecneunBacT KOPPEKTHBIE 3aMephl MPU 3HAYEHUSAX Pacxo/ia BOJIH,
npesbinaronux 8,5 m3/4ac. Tak kak GakTUYecKuii pacxojl MOMyTHOH BOJBI HOCIE MPEKPALIEHHUs
paboThl HEPTAHBIX CKBAXHMH 3a4acTylO0 HIDKE JAHHOTO MUHUMAJIBHOTO 3HAYEHUS, CYLIECTBYET

3Ha4YUTECIbHas IMOIrp€IIHOCTD H3MepeHHﬁ pacxoaa BOABI.

Jlia pemeHust aHHOW npo6sembl KoMnaHus niaHUpyeT 3aMEHUTD JaHHBIM pacxoaoMep

Ha Pacxo0Mep ¢ Auana3zoHoM msmepenuii 0,5-50 m%/uac.

Jnsi  u3MepeHHst  yCTheBOro/3aTpyOHOr0/MEXKKOJIOHHOTO JIaBJICHUH  HCIIONB3YeTCs
npeoOpa3oBarens naBieHust cepur Rosemount 3051 TG, xoTopblii MO3BOJISET CUWUTHIBATH
JIABJICHUS] C €XKECEKYHJHOH MepHOANYHOCTHIO M IMpPeoOpa3oBbIBaTh 3HAUCHHs B HHU(POBOIL
BBIXO/IHOM cUrHaj. J[aHHbIe JaTYMKU pacCUMTaHBl HA MakcuMalbHoe naBineHue 68,9 Mlla, nepen

ITYCKOM B 3KCILTYAaTalluiO BCC IIPOXOIAT H606XOI[I/IMYIO CepTI/I(l)I/IKaI_[I/II-O n KaHI/I6p0BKy.

Z[J'ISI 3aMepa 3a00MHOTO JaBJICHUA W TEMIICPATYPbl HCIOJB3YIOTCA IMOCTOSHHO-

HeﬁCTBYIOHlHe FJ'IY6I/IHHI>IG JaTYUKHU.

3aMepsieMble 3HaueHHs mepenaroTcss B 06a3y mporpammtHoro obecrneueHuun «PI Process

BOOk», KOTOPOC ITO3BOJIACT OTO6pa)KaTL 3HA4YCHUA B PCIKUME PCAJIbHOTO BPEMCHU.
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11. CHOCOBbBI U TEXHOJIOI'MX KOHTPOJISA COCTABA OTXOJA0OB BYPEHUA
N IIJIACTOBBIX BOJI B HABJIIOJATEJIBHBIX CKBAKNHAX

B cBs3u ¢ orpanuueHueM KoimdecTBa OypoBbIX OKOH Ha mmiardpopme «JIYH-A»
CriellMabHbIX HA0II0JaTEeIbHbIX U IbE30METPUUECKUX CKBaKUH Ha JIyHCKOM MECTOPOKACHUH HE
npenycMoTpeHo. JlaHHoe pemieHMe OOOCHOBAaHO B YTBEP)KICHHOM IIPOCKTHOM JIOKYMEHTE
«/lononHeHHe K TEXHOJOrMYEeCcKoil cxeme pa3paborku JlyHCkoro HedTerazokoHAEHCATHOIO

MecTopoXaeHus» [43].

B cootBercTBUU C yTBepxkIeHHbIM «JlomomHeHneM k TexHudyeckomy mpoekty» [42],
COCTaB OTXOJIOB OypeHUs W IMOMYTHHIX BOJ KOHTPOJIHMPYETCS Iepell 3aKa4Kol B MOTJIOMIAIOIINE
CKBAXUHBI. Buabpl M NepuOIUYHOCTH KOHTPOJS COJEP’KAaTCA B YTBEPXKAECHHBIX IpOrpamMmax

monuTopuHra [38], [41].
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12. METOAbI BOCCTAHOBJIEHUSA NPUEMUCTOCTH NOTJIOIHAIOIINX
(HAT'HETATEJIbHbBIX) CKBAYXKUH

12.1. CKBaKMHBI 1J151 3aKAYKH 0TX0/10B OypeHus

CriocoObl BOCCTaHOBJIEHUS IPUEMUCTOCTH MOTJIOMIAIOLINX CKBAXKUH IOJPA3JEIIAIOTCS, B
OCHOBHOM, Ha METOJbl (PU3MUECKOro M XHUMHUUYECKOro BozieictBus. K mepBoil kareropuum
OTHOCHUTCS MPOBEACHUE TMIPOPa3pbIBa, BO3JACHCTBUS UMITYJIbCHBIMU UCTOUYHUKAMHU JABJICHUS U
TEMIEPaTyphbl, BHOPOAKYCTUYECKOTO BO3IEHCTBUS W Ap. Ko BTOpOH KaTeropuw OTHOCATCS
KHACJIOTHBIE M WHBIE XHMMHUYeckue o0paborku (crupthl, [TAB-00paboTkm, apomaTtudeckue

pacTBOpHUTENH, U T.1.).

[Tpu 53ToM HanbosIEee paAUKaIBLHBIM U 3((HEKTUBHBIM METOOM YIIyUIICHHUS IIPOBOAMMOCTH

CUCTCMbI «CKBAXXHMHA-TIJIACT» ABJISACTCA T'HAPOPA3pPhbIB IJIaCTA.

[lornomaroniye CKBaKMHBI AJII pa3MELICHUS OTXOJ0B OypeHHus 3KCIUTyaTUPYIOTCS B
pexuMe rupopaspeiBa 1acToB. IIpu 3ToM Xapakrep 3aKkauuBaeMbIX )KUAKOCTEN IPEANoaracTt

BBICOKYIO KOJIbMaTUPYIOINYIO CIIOCOOHOCTD JIFDOOI0 IIOPUCTOI'O IIPOCTPAHCTBA.

B »Tux ycnoBusix moTeHHHAT (PU3NYECKOTO0 WJIM XUMHUYECKOTO BO3JEHCTBUS Ha
KOJIbMaTUPOBAHHBIE YYACTKHU MOPOJIbI CYIIIECTBEHHO OrPaHUYEH:

[IpakTHyecKkoil HEBO3MOKHOCTBIO aPECHON U KOHTPOJIUPYEMOM TOCTABKU XUMHYECKOIO
peareHTa B y4aCTKM CHH)KEHHOW MTPOHUIIAEMOCTH;

Bricokoii  KOPpPO3MOHHOW AaKTUBHOCTBIO JIMOO  TOBBIIIEHHOWM TOKCHYHOCTHIO /
MOKapoOoMacHOCThI0 HamOoJsiee A((PEKTUBHBIX XUMPEAreHTOB (IUIABHKOBAasi / TJIIMHOKHUCIIOTA,
EDTA, meTaHoJI, AUMETUIOCH301);

Heo0xoauMocThi0 TPOU3BOICTBA 3aKAY€K KHCIOT WJIM MHBIX PACTBOpPUTENEH B 00beMax,
COTIOCTaBUMBIX C OCHOBHBIMH 3aKauykKaMH - KaK CIJIEJICTBUE, BHICOKHE (DPMHAHCOBBIC 3aTpaThl U
cHkeHne 2 PEeKTUBHON EMKOCTH JJOMEHOB pa3MENICHHS OTXO/I0B;

CymiecTBeHHO OoOJbIIel TEXHUYECKOW CIOKHOCTBIO XHMHUYECKOTO BO3JCUCTBUS Ha

KOJIbMAaTUPYIOIHUEC KOMIIOHCHTBI IO CPABHCHHIO C aHAJIOTUYHOM 06pa60TK01>i Ha MOBCPXHOCTH.

PerynspHoe BO300HOBIIEHUE / PEUHUIIMATIM3AIMS TPEIIUH MPU KaKIO0H 3aKayke MO CyTH
IpeJCcTaBiIeT coOOW pPEryJsipHO IMOBTOpsieMOe IMpoBeAeHue Hanbosee 3(P(PEeKTUBHOIO METOAA
NOBBILIEHUS] NMPUEMUCTOCTH — a MMEHHO, I'MapopaspsiBa Iutacta. [IpomaBka Mopckoil Boaoi

BITOJTHE o0ecreunBaeT (QyHKIIMOHAIBHOCTD (OTCYTCTBUE MEPEKPHITHS) OTBEPCTUI mepdopariuii.
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Takum 00pa3om, UHBIC (JIOTIOIHUTENBHBIE) IEHCTBUS IO BOCCTAHOBJICHHUIO MPUEMHUCTOCTH

paccMaTpUBAIOTCS KaK HElelnecooOpa3HbIe.

12.2. CKBaKMHBI 1J151 3AKAYKH MOIMYTHOH BOIbI

B ciydae, ecnu yxy/ameHue NprueMUCTOCTH B YCIIOBUSX 3aKauKK B MAaTPHILy IJiacta Oyaer
IPENATCTBOBAaTh HOPMAJIBHOMY CcOpocy BOAbI B IOINIOLIAIOIIYI CKBaXUHY, KomnaHus
OpEANpUMET Mephl, HAIPaBICHHbIE Ha YJIYyYIlIEHWE HPUEMHUCTOCTH, HAIpPUMEp, IepecTper
CYIIECTBYIOIIETO0 HWHTEpBaja mephoparuu WU KUCIOTHYI0 00pabOTKy Mpu3aOb0HHON 30HBI
Pemenne o He0OOXOAMMOCTH M CPOKAX MPOBEIEHUs TaKuX padboT OyneT npuHumarbes Kommanueit
C y4eToM BceX (pakTOpoB, BIUAIOLIMX Ha obecrieueHre OecriepeOOMHbIX TOCTAaBOK I'a3a Ha 3aBOJ]

CIIT.

[Ipy HEBO3MOXXHOCTH HCHOJIB30BAaTh TEeKymuid macT XIX 1o TEXHUYECKUM WU
Te0JIOTUYECKUM MPUYMHAM, PEKOMEHAYETCsl HCIONb30BaTh Bce pesepBHbIe miacTtel X VIII-XIII,

HadynHas ¢ HUKHETO.

PexomeHnayercss mpoioKaTb MOHUTOPHHI 3aKaukd IONYTHOW Bojbl. Pemenus o
HEOOXOMMOCTH TepecTpesia HHTepBaja nepdopainuy, KUCIOTHOH 0O0pabOTKH, NMPOBEICHUU
IPOMBICIIOBO-TEO(QU3UUECKUX  UCCIEAOBAHUI IO  ONpPEIENCHUIO pocTa  TPElUuHBl U
MCIIOJIb30BaHUU BBIIIEIEKAIINX MJIaCTOB OyayT nmpuHuMaThess Komnanuel B MHAMBHUIYaIbHOM
MOPSAJKE B 3aBUCUMOCTH OT TEKYLIEH CUTyallud M Ha OCHOBaHHMM aHalM3a BCeM MMerolencs
IpoMbICIIOBON MH(POpMaIui. OCHOBHBIMU KPUTEPUSMU ITPH MPUHATHH PELIEHUH Oy1yT ABIAATHCS
coluroieHre TpeOoBaHUI OXpaHbl HEJP U MPOMBIIUIEHHOW 0€30M1acCHOCTH, a TaKKe 00ecTedeHus

mocTaBok rasa Ha 3asoy CIII.
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13. MIPOI'PAMMA OPT'AHU3ALMU U BEAEHUA MOHUTOPUHI'A COCTOSIHUSA
HEJP B IIPOLHECCE 3KCIINIYATAIUHU TIOA3EMHOI'O COOPYKEHUA

13.1. Pa3merenue oTxo/10B OypeHust

«[lnan MOHUTOpHHIa 3aKauku OTXOJOB OypeHus Ha JIyHCkoM MecToposxaeHun» [41]
coritacoBan OT/IENIOM I'e0JIOTHHU U JMIeH3upoBanus o CaxainuHckoit oonactu (CaxaliuHHeIpa)
20.08.2018 r. (ITucemo Caxanuunenpa Ne 10-37/720). MOHUTOPUHT 3aKaYKH OTXOJIOB OypeHHs
IPOU3BOJUTCS B CIICAYIONIUX LEIIX:

BBINIOJIHEHUE 00s13aTenbcTB KoMmanuu 1mo sxoornyeckn 6e301macHoMy BeICHHIO padoT B
XOJIe CTPOUTENBCTBA CKBAXUH U OCBOCHHs JIYHCKOTO MECTOPOXICHHUS Mepe] POCCHHCKUMH
rOCyIapCTBEHHBIMH OpPTraHaMH.

NPOBEJICHUST MOHHMTOPHHIA COCTOSIHHMS OO0JIaCTH pa3MELICHUS OTXOJO0B OypeHHs, B
COOTBETCTBHUH C ONPE/ICIICHHBIMH B JIMIICH3UU IPAHHUILIAMH.

HpOBe/ICHHE HEOOXOIMMOr0 U JIOMOJHUTEIBHOrO 00bEMa paboT i obecredeHus
JUTUTENIBHOM 1 Oecriepe0oitHol paboThI MOTIIOMIAOIICH CKBaXKHHBI.

YBEIMUYCHUST BMECTHMOCTH IOJ3EMHOM O0O0JAacTH pa3MElICHUsT OTXOJIOB OypeHHs, He
BBIXO/IS 32 YTBEPIKICHHBIC TPAHHIIBL.

ONTHMU3AIMN YUCIa CKBAXWH JUIS 3aKauykKd OTXOAOB OypeHHs, HEOOXOAMMBIX Ha BECh
HepHoJ IKCIUTyaTanuu JIyHCKOT0 MECTOPOKICHHS.

ompeneNieHne HEeoOXOIUMOro KOMIUIEKCA HCCIICOBaHU, KOTOpbIE JOJDKHBI OBITh

BBIIIOJTHEHHEI B ITOIVIOIIAOIINUX CKBAXXKUHAX.

MeponpusaTys 10 MOHUTOPHUHTY BKIIIOYAIOT MPOBEJCHNUE KOMIUIEKCA MCCIECIOBAaHUN IIPU
OypeHHH U OCBOCHUH TOTJIOMIAOIIUX CKBAXKUH, CYTOYHBI MOHUTOPHHT 3a IIPOLIECCOM 3aKauKH,
KOHTPOJIb 32 TEXHMYECKUM COCTOSHMEM IOTJIOIAIOMIEH CKBAKUHBI M TOJIIMUHON CTEHOK
HarHeTaTelbHON JIMHUM, YTOYHEHME MOJEIM TUIpopa3pblBa IIacTa W pa3MepoB 00JacTu

pasMeleHHs OTX010B OypeHusl.

OCHOBHBIM MEpPONPUATUEM CYTOUHOT'O MOHUTOPHHTA ITPH IIPH 3aKAYKE 6ypOBBIX OTX0a0B
ABJIACTCA KPYTJTIOCYTOUYHOC HCEIMPEPBIBHOC H3MEPCHUC U 3alMChb B 3JICKTPOHHYIO 633y JaHHBIX

Kommanun JaBJICHUS Ha YCTbC HOFJIOHI&IOHIGI)’I CKBAXXMHBI U pacXxoJ 3aKauKH.

KpOMe TOTO, ICPEA Ka)XJ0M 3aKauKoM OCYHICCTBIIACTCA OT60p O6p8.3]_IOB IMyJIbIIBI IIIJIaMa C
HCJIBO ONPCACIICHUA CICAYIOIIUX CBOICTB IMyJIbIBI: IINIOTHOCTH U BA3KOCTH, COACPIKAHUC TBCp,I[OfI

¢da3el, HePTH U BOABL. Pe3ynbraTel n3MepeHuit 3aHocATCA B 0T4eT « CYTOYHBIA OTYET MO 3aKauKe
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OTXOJIOB OypeHHs», KOTOpBI OIeparop HampaBiseT B OTAET IO OCBOCHHIO JIyHCKOro

MecTopoXxkAeHHUs. CHenuanucTsl OT[eNa M0 OCBOEHUIO0 JIyHCKOro MecTOpOXKIEHMSI MPOBOJISAT
KOHTPOJIb KaueCTBa M W3yYEHUE NPEICTABICHHBIX B CyTOYHOM OTYeTe NaHHBIX. [lomydeHHble
JAHHBIC HUCIIONB3YIOTCS B KAa4eCTBE BBOJHBIX /IS BBIIIOJIHEHHUSA OLEHKM POCTAa TPELIUHBI U
pa3mMepoB 00JIACTH pa3MELIEHHs OTXOA0B M IPU BHIPAOOTKHU PEIICHUH 10 ONTUMH3AINH IIPOLIecca

pasMCIICHUs OTXO40B.

13.2. Pa3melnienue monyTHbHIX BOJ

«[lnmaH MOHHMTOpWHIa 3aKaykKd MOMYTHBIX BOJX Ha JIyHCKOM MecTtopoxiacHum» [38]
corjjacoBaH YIIpaBJeHHUEM I10 HeApornosb3oBaHuo mno CaxamuHckoi obmactu 29.09.2011 r.

(ITucemo Caxamuunenpa Ne 02/02-6-403).

MOHUTOPUHT 3aKa4YKU MOMYTHBIX BOJ IPOU3BOJUTCS B CIEAYIOLIUX LIEIISIX:

BBHITIONTHEHUE 00s3aTenbcTB KoMmanuu mo sKoj1oruuecku 0e30macHoMy BeJICHUIO padoT B
xo021e 0cBoeHUs JIyHCKOTro MECTOpOKIEHHS IIEpE]l POCCUICKUMHU FOCYJapCTBEHHBIMU OpraHaMu;

OCYILIECTBJIEHUE KOHTPOJA PACHpPOCTPAHCHHUS 3aKAYaHHOW IIOMYTHOM BOJbI, B
COOTBETCTBUU C ONPEACICHHBIMH TOPHBIM OTBOIOM I'PaHUIIAMU;

MpOBeJIeHHE HEOOXOIUMOr0 U  JOMOJHUTEIBHOTO 00bEMa paboT g olecreueHus
JUTUTENHHOU U O6ecriepe0oitHON paboThl MOTJIONIAIOIIEH CKBaKUHBI,

OCYIIECTBJICHUE MEPOTPUSITHI, HAMpPABICHHBIX Ha YBEJIMYEHHE BMECTHUMOCTH
TPEHIMHHOTO JIOMEHA — TOJ3EMHON 00JIaCTH 3aXOPOHEHHUs IMOMYTHO JOOBIBAEMOM BOJBI, O€3
HapyILIECHUs YTBEPKJACHHBIX TPAHULL;

ONITUMMU3AIMS YUCIIA CKBOXKHUH JUIS 3aKa4KW MOJTOBAPHOI BOJIBI, HEOOXOIMMBIX Ha BECh
nepuo1 dKCIuTyaTanuu JIyHCKOro MECTOpPOXKICHHUS;

pacmipenenieHus cep OTBETCTBEHHOCTH cpeau creruanuctoB Komnanuu.

MepOHpI/IHTI/IH MO0 MOHUTOPUHTY BKJIHOYAIOT IMPOBCACHUC KOMILJICKCA I/ICCJ'ICJIOBaHI/Iﬁ npu
6ypeHI/II/I 1 OCBOCHHUH ITOTJIOMAOIINX CKBaXXWH, CYTOHHBIﬁ MOHUTOPHHT 3a IPOUECCOM 3aKayKH,
KOHTPOJIb 3a TEXHUUYCCKHM COCTOSIHUEM nornomafomeﬁ CKBa)XHHBI H TOJ'IHH/IHOfI CTCHOK
BO,Z[OHaFHeTaTCJ'ILHOI‘/’I JIMHUH, YTOYHCHHUEC MOJCIIM TUApOpa3pbiBa IJIACTa U pasMCpPOB obiactu

pa3sMCIICHUS TOITYTHBIX BOM.

Onucanue BBIOJHEHHOTO KOMIUIEKCa TeO(U3UUECKUX MCCIEOBaHUN Npu OypeHuH
ckBaxuHbl JIA-515 conepxwurca B pasgene 2.6.2. IIpu ocBoeHun ckBaxusbl JIA-515 Obim
IPOBE/IEHBI UCIBITAHUS HAa MPUEMHCTOCTb, KOTOpBIE OMUCaHbl B pasznene 5.3. Mudopmarus o

MCPONPUATHAX IIO KOHTPOJIIO 3a IMPOHECCOM 3aKadKu HOHYTHOﬁ BOAbI COTIJIACHO «HnaHy
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MOHHTOpPHHTA. ..» NpuBeaeHa B Tabmune 13.1.
Tabmuna 13.1. [lepuoaAnYHOCTH MOHUTOPUHTA MPOLIECCa 3aKAUKU

OOBeKT . [Tepuonu4HOCTD .

Busl uccnenoBanuii Llenb ucciiemoBaHui
HaAOJIFOIEHUS HAOJIFOIEHUS
3ameperl 3aTPyOHOTr0
p Py ’ KoHTposib TEXHHYECKOTO
MEXKOJOHHOI'O U 3aKOJIOHHOT'O eXKeHEBHO
N COCTOSIHUS CKBaKHHBI
aBJIECHUH

KoHTposb nporiecca

3aMepsl yCTHEBOTO JIABJICHMS, 3aKa4YKH U CTEIICHU

TTornomaromas 3a00MHOr0 JaBiIeHUs U 00beEMa eXKeHEBHO 3aMoJIHEHNs 001aCcTH

CKBAKHHA TS 00paTHOM 3aKauKH MOy THBIX BO/T pa3MeNICHHS IIACTOBBIX
3aKauKH BOZ
MOITyTHOM
B(})’EH OT160p poO NMOMYTHBIX BOJ U
OTpe/IeJICHUE B UX COCTABE:
eKEeKBapTaIHHO

COJIepKaHus yTIeBOIOPOIOB, KOHTpOJIb KauecTBa

TBEPOH (hasbl. IIOITYTHBIX BOJ IEPEN
3aKauyKoOH
3aMepbl TEMIEPATYPHI BOIBI
p patyp a1 €XKEIHEBHO

(3a00MHBIN JaTYUK TEMIIEPATyphl)
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14. MEPOIIPUATHUA 110 PAIIMOHAJIBHOMY UCITOJIB30BAHHUIO U OXPAHE
HEJP U BE3OITACHOMY BEJAEHUIO PABOT, CBA3AHHBIX C
ITOJIb30BAHUEM HEJIPAMMU

TpeOoBanusi K OXpaHE HEIp PErIaMEHTHPYIOTCS ICHCTBYIOIIUM MPHPOIOOXPAHHBIM
3aKOHOJATEILCTBOM UM TEXHOJIOTMYECKUMHU PEIICHUSMH, OOOCHOBAaHHBIMH B TPOCKTHOU
JIOKYMEHTal1H.

Bo ucnonnenue 3akona Poccuiickoit @enepaunn «O Heapax» U npukaza Pocrexnamzopa
Ne534 ot 15 nexabps 2020 rona «OO0 yTBepkaeHHH (peaepanbHBIX HOPM H MpaBWI B 00JacTh
npombluieHHON — O6e3omacHoctu  “IlpaBunma  Oe3omacHOCTM B HEPTAHOM H  Ta30BOU
MPOMBINIICHHOCTH ’» , KOMIaHus BBIMONHSET CAEAYIONUE OPraHU3aI[MOHHBIE MEPONPUATHUS C
LEJIbIO OXPaHbl HEJP U OKPYKAIOIIECH CPE/IbI:

1. obOecrieueHWe  TOJHOTHI ~ TEOJOTMYECKOTO  HM3YYCHHS,  PaIllMOHAIBHOIO
KOMIUIEKCHOT'O UCIOJIb30BaHUS U OXPAHBI HEJIP;

2. MIPOBEJICHUE ONEPEKAIOIIETO FEOJTOTHIECKOT0 U3YUEHHSI HEp, 00ECIIeUBAOIIIETO
JIOCTOBEPHYIO OIIEHKY 3aI1acoB MOJE3HBIX UCKOMAeMBbIX;

3. MPOBEJICHUE TOCYIapCTBEHHOW 3KCIEPTU3BI U TOCYJAPCTBEHHBIM yUYeT 3aracoB

ITOJIC3HBIX MCKOIIACMBbIX,;

4, obecrneyenre HaubOojee IIOJHOIO U3BJIEUEHUS U3 HCAp 3araCoB IIOJIC3HBIX
HNCKOITIaCMBIX ]
5. I[OCTOBGpHI:IfI YUET U3BJICKACMBIX WU OCTABJICHHBIX B HEApPaxX 3ar1aCoOB OCHOBHBIX U

COBMECTHO C HUMHU 3QJICTAOIIHNX TOJE3HBIX UCKOMAEMBIX U TIOMTyTHHIX KOMITOHEHTOB;
6. OXpaHa MECTOPOXKJIEHHH OT (AKTOPOB, CHIDKAIONIMX KAayecTBO IMOJIE3HBIX
UCKOIIaeMbIX U MPOMBIIIJICHHYIO [IGHHOCTh MECTOPOXKIEHUH UITH OCIIOKHSIOIINX UX pa3paboTKy;
7. NPEJOTBPALICHNE 3arps3HeHUsT HEAp TNPH TPOBEIEHUH pPadOT, CBSI3aHHBIX C
MIOJIb30BAHMEM HEIpPaMH, Pa3MEIICHWH BPEIHBIX BEIIECTB M OTXOJOB IMPOM3BOJCTBA, cOpoce
CTOYHBIX BOJ;

8. oOecrieyeHre 6€30MaCHOCTH PabOT, CBSI3aHHBIX C UCIOJIb30BAHUEM HEJP;

9. COOJTIO/IEHNE YCTAHOBIICHHOTO TIOPSIJIKA JIMKBHIAIMH COOPYKEHUH IO M00BIYe
MIOJIE3HBIX HMCKOIMAEMBIX W TOJ3EMHBIX COOPYXXCHHH, HE CBS3aHHBIX C JOOBIYEH ITOJIE3HBIX
HCKOITaeMBbIX;

10. OCYIIECTBICHHE MapKILEHAepCKUX paboT ¢ 1eblo o0ecnedeHus 3 HEeKTUBHOCTH
IOPOM3BOJICTBA M  TPOMBIIUIEHHOW 0€30MacHOCTH, NPEAYNpPeXIEeHUs HepalloHaIbHOTO
MCIIOJIb30BaHUs HEIP M HapyILIeHUI TpeOOBaHUMN MO UX OXpaHE;

11. MPEeIOTBPALLICHNE 3arpsA3HEHUs HEOp IMpU NPOBEACHUH padoT, CBA3AHHBIX C
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MOJIb30BaHUEM HEPAaMU MPHU pa3MEIIeHUN OYpOBBIX OTXOA0B M IPYTUX KUAKOCTEH.

CornacHo TpeOoBaHuUsM, MpeabsBisieMbiM  3akoHoM "O Hexapax", npu pa3zpaboTke
MECTOPOKICHUN IEpBOOYEPEIHON 3a1auell sBJIAETCSI MAKCUMAJIBHO ITOJIHOE U3BJICUEHHUE U3 HEAp
3aI1acoB YTJIEBOJIOPOIHOTO CHIPHSI.

Kommanusi o0ecrieunMBaeT peXUM pPALMOHAIBHOTO MCIOJNB30BAaHUS HEIp B CTPOrOM
COOTBETCTBHUH C YTBEPKICHHBIMHU MPOCKTHBIMU IOKyMEHTaMU Ha pa3pabOTKy MECTOPOXKACHUH 1
pasMelleHHe 0TX0/10B OypeHHUs, YTO [103BOJIIET YTBEPKAATh, YTO AaHTPOIIOI'€HHOE BO3/IEHCTBHE HA
Hezpa OyJaeT JUMMTHPOBAHO B IpeJesiaX OrpaHMYCHHBIX Y4YacTKOB B IPOAYKTUBHOW YacTH
pa3pe3a M 0O0JacTAX pa3MEIICHUs OTXOAOB OypeHus, u He OyIeT pacHpOCTPaHATHCS Ha
IpUJIETaloIlNe YacTH pa3pesa.

HcrouHnkaMu BO3JEHCTBUS HAa HeIpa SIBIAIOTCA TEXHOJIOTMYECKHE INPOLECCHl OypeHHs
CKBOXHMH DPa3JINYHOIO Ha3HAYEeHHs, J00bIYA YIJIEBOJOPOJIOB M 3aKauka OTXOJOB OypeHus U
HOIMYTHBIX BOJ B INIyOOKHE ropu3oHTHI Heap. [1o3ToMy, OCHOBHBIE yCHIIMS HAIpaBIsIOTCA Ha
HaJIe’)KHOE pa300IleHne MPOJYKTUBHBIX TOPU30HTOB C BBIIIE- U HUKEJIEKAIIUMH IJIACTAMU, KaK
B IIPOLIECCE CTPOUTENBCTBA CKBAXKHH, TaK U B IIPOILIECCE UX IKCILTyaTallUH.

Bo wu3bexxaHue pHCKOB, CBSI3aHHBIX C JIOCTaBKOM Ha IUIATGOPMYy U XpaHEHUEM
3HAYUTEIBHBIX 00BEMOB XMMHUYECKHUX PEAareHTOB, BXOMISAIIMX B COCTaB OYpPOBBIX PAaCTBOPOB,
IIPUTOTOBJICHUE CTAHAAPTHBIX OYPOBBIX PACTBOPOB OCYIIECTBIIIETCA HA OEPErOBOM IPEAIPUSITUN
— 3aBose nmpuroroBiieHust OypoBbix pacTBopoB B C3MII r. Xonmcka, OTKya J0CTaBiseTcs Ha
KaX/1y1o maTGopMy CyHOM obecrieueHusl.

Jlns obecrnieueHus: TEXHOJIOTUYECKONW M 3KOJIOTHYECKONW 0€30MacHOCTHU Ipoliecca 3aKaukKu
MOJTOTOBJIEHHBIX JKMJIKOCTEH M MyJbIbl B IUIACThl 4Yepe3 CIelHaIbHbIe IOIJIOMIAIOIINE
CKBaXXMHBI, IPUHUMAIOTCS CIIEIYIOILINE MEPHI:

* KOJIOHHBI 3aITPOEKTUPOBAHbI HA MAKCUMAaJIbHbIE pACUETHbIC JaBICHUS HATHETAHUS;

* 3aKaukKa MPOU3BOAMTCS MPHU JIABJICHUH, IPEBHIIIAIONINM JIaBJIEHUE THIpOpa3pbiBa IiacTa
pa3MenieHusl OTXOJOB C YYETOM IIOCTENEHHOTO0 IO MEpe 3aKayeK IOBBIIIEHUS TaKOBOTO
BCJIEJICTBHE MOPORJIACTUYHOTO 3(PQeKTa; MOUHOCTh U JABJICHHE Ha BBIKHJIE HArHETATEIbHOTO
Hacoca BBICOKOTO JIaBJIEHUs U30BITOYHO C YUE€TOM MOTEPh Ha TPEHUE B TPYOOIIPOBOJIAX;

* YCThEBOE 000y 10BaHHE NTOA0OPAHO C PaCUETOM Ha MAaKCUMAJIbHOE IPOTHO3HOE 1aBIICHHUE
HarHETaHWSI.

Jnis  mpenoTBpalieHUs] 3arpsA3HEHUs] MOPCKMX M TPYHTOBBIX BOJ YCTaHABIUBAIOTCS
BOJIOOT/IETUTENbHbBIE 00CaHbIE KOJIOHHBHI.

[Tpu 3akauke OypOBBIX OTXOJOB B HeJpa uepe3 MOITIOLIAFOIIYI0 CKBAXXHHY HCKIIIOUEHA
BO3MOXXHOCTh TOT0, 4YTO OOpa3oBaHHBIM MpH 3aKauyKe OTXOJOB T'HIPOPa3pbiB JOCTUTHET

OMKANIIEro K CKBAXKMHE TEKTOHHYECKOTO HapymcHUsA, IPOAYKTHBHOTO T'OPU30HTA UM CTBOJIA
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JIpyroil CKBaXHHBI. [[1s1 MpOEKTUpOBaHUS CKBAXHWH W aHaIM3a pPACIpPOCTPAHEHUs TPEIIHMH
komnanueii «AKPOC»  BBIONHEHBI  COOTBETCTBYIOUIME  W3bICKaHUA. [l  aHanusa
IPOCTPAaHCTBEHHO-BPEMEHHOI'O pAaCHpeeieHUss TPEeIUH TI'MIpOpa3pbiBa, CO3AABAEMBIX JUIf
3aKayKU OTXOJ0B OypeHUs U MOIMYTHO JOOBIBAEMOM BOABI, OLEHKH PACIIPOCTPAHEHUs TPEILUH U
UX BO3MOXHBIX IE€PECEYCHUN C CYIIECTBYIOUIMMH TEKTOHHUYECKUMH HapyIICHUSAMHU, OBLIO
IPOBEICHO MaTeMaTHUECKOE MOJCITMPOBAHME /IS ONpeaeieHus uX KoHdurypauuu. Beidbop 30H
3aKayKu TPOBOAMIICS TaK, YTOObI TPEIIMHBl TUAPOpa3pbiBa HE JOCTUINIM TEKTOHMYECKHX
HapyILLEHWH, CTBOJIOB POOYPEHHBIX CKBAXXHH U 3aJIe)Kel YIIIeBOIOPOJIOB.

XapaxkTep BO3ACHCTBHS Ha I'€OJOTMYECKYI0 CPELy M IOA3EMHBIE BOJbI, ONPEIEIISIEMbII
cnenn (UKo MPOU3BOJCTBEHHOTO MPOIECCa B IITATHOM PEKUME BBIIIOJTHEHUS PadoT 10 3aKauKe
OypOBBIX OTXOJ0B, OyneT JOKaJbHBIM, HE PACHPOCTPAHIIOIIMMCS 3a MpeAeisl 00JIacTH
pasMeleHHs OTXOJI0B.

CoOmroneHne METONOB KOHTPOJIE W TPOBOJMMOTO MOHHTOPHUHTA TEXHOJOTHUECKUX
IIPOLIECCOB 00ECIEUMBACT HAJIEKHYIO 3alllUTy HEAP U IOA3EMHBIX BOJ OT 3arpsA3HEHUs] U
HEXKENNATeNbHBIX € T'€0’KOJOTMYECKOM TOYKM 3pEHUs H3MEHEHMH TUAPOJUHAMUYECKOH U
THJIPOXUMUYECKON CTPYKTYp MOJA3EMHBIX BOJI.

Bce Buabl BO31EHCTBUS 3KOJOTMYECKH JOMYCTHMMBI B COOTBETCTBUM C TpPeOOBaHUSMU

POCCHICKOTO TIPUPOIOOXPAHHOTO 3aKOHOAATEIILCTBA.
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15. MEPOITPUATHSA IO OBECHEYEHUIO TPEBGOBAHUM B OBJIACTH
OXPAHBI OKPYKAIOIIEMN CPEIBI 1 SKOJOI'MYECKOM BE30ITACHOCTH
ITPHU ITOJIb30BAHMUU HE/IPAMHA

15.1. OneHka cOCTOSIHUSI OKPY KaloLIell cpeabl

Mopckas mnarpopma «JIYH-A» ycranoBnena Ha JIyHCKOM JHUIIEH3MOHHOM YYacTKE B
OXOTCKOM MOpE Yy CEBEPO-BOCTOYHOIO MOOepexbs ocTpoBa CaxainH, B TOUKE C KOOPAWHATAMU
51°24'54"c.u1., 143°39'43"B.1..

['myOuna Mopss B MecTe YCTaHOBKM Iutargopmbl coctaBisier 48 M. MuHuManbHOE
paccrosinue oT miaTdopMmbl 10 Oepera o. CaxanuH — okoio 14 km. biwkaiilue HaceleHHBIN
nyHKT — noc. Karanriu, pacnonoxeH B 44 kM U K ceBepo-3anagy OT IU1aThOpMbl, paiOHHBIN
LEeHTp - I.I.T. Hornmkuy Ha paccTosHuu 56 KM.; Ha mo0epexbe B 30HE IUPUHON 1 KM OT IpaHHULIb
MOpsi OTCYTCTBYIOT IUISDKM, CaJOBbI€ YYacTKH, JoMa oTnabixa. PaccMarpuBaemblil pailoH
OXO0TCKOro MOpsi OTHOCUTCS K TEppUTOpHalibHOMY Mopio Poccuiickoii @enepanyu, IpUMbIKaeT K
Hornukckomy paitony CaxanuHCKOM 00J1aCTH U SIBJII€TCSI BOJHBIM 00BEKTOM, UCIIOJIb3YEMBIM IS
PBIO0X03AHCTBEHHOM ESTETbHOCTH.

CormacHO  XapakTepUCTHKE  TeHe3Wca  KIMMara W OCOOCHHOCTEH  pekuMa
METEOPOJIOTUYECKUX XapaKTEPUCTUK, pazpaboTanHoi AnucosbiM (Anucos b.I1., [Tontapayc b.A.
Kmumaronorus, M., U3zn. MI'Y, 1962, 228 c.), Ha ¢gopmupoBanue kiumara o. CaxaiuH u
OKpY Karolled aKkBaTOPUU BIIUAET MOCTYIUIEHUE COJIHEYHOW paJualliy, ONPEENIeMOe NIMPOTOH,
KOMIUIEKC M KOHTPAaCTHOCTh XapaKTEPUCTHK MOJCTHIIAIONIEH MOBEPXHOCTH, (akTop OIM30CTH
OCTpOBa KaK K KOHTUHEHTY, TaK U K OTKPBITOMY OKE€aHy, U JOMUHHUPYIOIIUE YePThl aTMOC(HEPHOMI
mupKysiuna.  OCHOBHblE  LIEHTPHl  J€MCTBUS  aTMocQephl, BIMAIONME Ha  KIMMAT
paccMaTpUBAaEMOIo pPerMoHa B TEIUIbIE MECALbl — 3TO 00JaCTh HU3KOTO JIAaBJICHUS BO3IyXa Haj
KOHTHHEHTOM K 3amaay U 00JIacTh BBICOKOIO J1aBiaeHHUs HaJg OXOTCKUM MOPEM C LIEHTPOM OKOJIO
n-opa Kamuartka. B xononHbie Mecsipl Ha 3amaje HaJl KOHTMHEHTOM BCJEICTBUE HHU3KHX
temreparyp ¢opmupyercs cMOMpckuid aHTUIUKIOH. K BocToky oT 0.CaxanuH Haj TeIUIbIM
Tuxum okeaHoM oOpasyeTcst AjeyTckas 00JacThb HHU3KOI'O JABICHMs. XapaKTepHas Ce30HHas
CMEHa IEHTPOB JEHCTBUS aTMOc(ephbl CO3/1aeT «MYCCOHHBIH LUKI», KOTOPbII B OCHOBHOM
ornpezenseTr o0mye KIMMaTHYeCKHe YCIOBUS Ha OCTPOBE.

Bcenencteue Toro, uro CaxamuHckas o0JacTh pacrlojoKeHa B 30HE HaMOONbIINX
KOHTPAcTOB TEMIIEPATyphl MEXIY KPYHMHEUIIMM A3MAaTCKUM KOHTHUHEHTOM M CaMbIM OOJIBIIUM
OKEaHOM, 3TO OTpa)kaeTcs Ha (POPMUPOBAHUU IIUPKYIALUU HAJl €e TEPPUTOPHUEN U OKpY Karolien

akBatopuern (3emmoBa AWM. Kmumar Caxammna. JI., T'mppomereousaar, 1968). Tepmuueckoe
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BO3/ICHCTBUE MaTepuKa M OKeaHa Ha atMoc(epy HOCHUT SIPKO BBIPAXKEHHBINA CE30HHBIN XapakTep U

BBIPAXKAETCSI B M3MEHEHUU TOJIA paclpe/iejieHUs] JABJICHUS U CHHONTHUYECKUX IPOLECCOB OT
CE30Ha K CE30HY.

Ha xmumatr BocTouHOoro moOepexbs CaxanuHa, KpOME MYCCOHHOH IUPKYJISIUU
aTMocdepsl, 00JbIIOE BIMSHUE OKa3bIBaeT X0J101HOoe BocTouHo-CaxannmHCcKoe TeYeHne, IOITOMY
ceBepo-BocTOUHOE  moOepexbe  OxuHCKOro #u  Horiamkckoro  pailOHOB — OTJIMYAeTCs
MPOJOHKUTEILHON XOJI0JHOW BETPEHON 3UMOM U MACMypPHBIM C YACThIMU TyMaHaMU KOPOTKUM
JIETOM.

[To onyOnuKoBaHHBIM KIUMaTHYeCKMM JaHHBIM (HaydHO-TpuKIamHON CIpaBOYHUK IO
kiumary CCCP, Cepus 3, Bbin.34, u.2. JI.: l'uapomereousaar, 1990) cpennerononas remiepaTypa
BO3/lyXa B HcclieayeMoM paiione coctapisieT -1,8 — 3,0°C. CaMbIM XOJIOHBIM MECSIIEM SBIISETCS
SHBapb, KOTJa CpEeAHssl MECsS4Has TeMmIeparypa Bo3ayxa noHuxkaercsa a0 —19,1+20,3°C npu
cpenHedt MUHUMaNbHON Temmepatype -18,5°C. OpHako, Ha (OHE YCTOWYMBBIX MOPO30B
HAOJIOJAIOTCS M OTTENENH, NPU KOTOPBIX TeMIlepaTypa BO3[yXa B SHBape JHEM MOXKET
noBbimathes 10 +1,4°C. CambimM xonoaHbIM MecToM Ha Caxanune siBiisietcs ToiMb-IlopoHaiickast
HU3MEHHOCTb, OJTHAKO Ha o0epekbe B Hormukax abCcomoTHRIM MUHUMYM TeMIIEpaTyphl BO3yXa
O4YeHb HU3KHUH, U cocTaBisieT MuHyc 48°C (Meteoposiornueckue exeMmecasunuku. 1966-1995 rr.,
4. 11, Bemyck 34, Ne 1-12). [IpogomxuTeabHOCTh MepruoAa ¢ OTPHUIATSIIbHBIMUA TEMIIEpaTypaMu
Bo3nyxa — 178 nHeil.

[To pesynpTaTam 00pabOTKH OMyOIMKOBAHHBIX MAaTEPHAIIOB U CBEACHUM U3 KITMMATHUECKUX
cupaBoyHnKoB (CrpaBounuk no knumary CCCP. Bein.34, u.4. JI.: 'mapomereonsnat, 1968, 171
C.) TOJI0OBOE KOJIMUECTBO OCaJAKOB Ha mobepexkbe 0.CaxajuH YBEITUUYMBAETCS C CEBEpa Ha IO OT
551 mm B Ontonity 110 770 MM B paiione . KopcakoB. HaumensbI1ee K0JIMYECTBO OCaIKOB BBINAIAET
Ha CeBepe OCTPOBa, WX KOJIMWYECTBO B paiioHe ycrtaHoBku Iatdopmbl «JIYH-A», B cpennem
cocrasisieT 600 MM/TOI.

MycCCoHHBINM XapakTep KIMMaTa, a IMEHHO BBIHOC CyXOro BO3JlyXa C MaTre€puka 3UMOU H
BIQXKHOTO BO3AyXa C MOpsA JETOM, OOYyCIaBIMBAIOT HEPABHOMEPHOCTh paclpeeleHus
aTMoc(epHBIX OCaJKOB B TEYEHHE roja. B 3aBUCHMOCTH OT BUAA aTMOC(EPHBIX OCAIKOB TOJI
MPUHSATO JISTUTH Ha JIBa TIEPHO/Ia; TIEPHO/I C MPEUMYIIIECTBEHHBIM BBITIAJICHUEM TBEPIBIX OCATKOB
CUMTAETCS XOJOJHBIM, U MPOJOHKAETCS C HOSIOpS MO MapT, TEIJIbIA Mepuoj ¢ npeoliaiaHueM
KUJKUX OCAIKOB — C ampens Mo OKTsAOpb. B TeueHue rojga ocagku BBINATAIOT HEPABHOMEPHO,
OoJbIIIee X KOTUYECTBO MPUXOTUTCS HA TEIUIBIN TEPUO/I.

B xonmomnwnii mepuoxa (¢ HosIOps 1Mo mapT) BbIMagaeT okojio 25-30% romoBoW CyMMBI
0CaJKoB, ocTanbHble 70-75 % 0caaKoB BBINAJAIOT C alpesis 1o OKTSIOph

OcHOBHOM IIEpEeHOC BO3IYIIHBIX Macc HaJ 0.CaxalnH CBA3aH C MyCCOHHOM HUPKYJIALKEN B
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atMocdepe. BplpakeHHass ce30HHas CMEHa BO3AYIIHBIX TEYEHHH, OOYyCIOBICHHAs

(bopMHpYIOIIUMCST TEPMUYECKUM KOHTPACTOM MEXJIy KOHTHMHEHTOM W OKEaHOM, a TakKkKe
M3MEHEHHEM MOJI0KEHUSI OCHOBHBIX OapHueCKUX 00pa30BaHUM, OTpa)kaeTcsl Ha peKUME BeTpa 1o
Bceit Tepputopun (Anucos B.I1., ITontapayc B.A. Kimumaronorus, M., Uzn. MI'Y, 1962, 228 c.;
Bopucos A.A. Kimmatorpagus Coserckoro Corosza. JI.: U3a-Bo Jlenunrp. YH-1a, 1970, 311 c,;
3emioBa AWM. Kinumar Caxanuna. JI., ['mnpomereonsnar, 1968). CrnoxHblil TOpHBIA penbed u
M3pE3aHHOCTh OEepPeroBOil IMHUU OKA3bIBAIOT BIUSHUE HA MEPEHOC BO3AYLIHBIX MacC U CKOPOCTh
UX MepeMeIleHusI.

ITo nannbM cnpaBouHukoB (HayuHno-npuxiiagsoii cripaBounuk no kaumaty CCCP, Cepus
3, Boin.34, u.4. JI.: Tugpomereonsnat, 1990) xapakrepHOil 0COOCHHOCTHIO BETPOBOTO pEXKHMA
Oxwunckoro u Hornmkckoro pailoHOB siBIsieTCs IpeobiafaHue B TEUEHHE BCEro Iojia BETPOB
CeBepo-3anaHoM, 3aMagHol YeTBEPTH, U 0COOEHHO 3UMOIi, KOTJ]a TOBTOPSIEMOCTh HAIIPaBIICHUN
MIEPEHOCOB U3 KaXKJI0TO cekTopa paBHa 38-53%.

Tymansl Hamboiiee 4dYacTBl Ha CEBEPO-BOCTOYHOM MoOepekbe ocTpoBa CaxanmuH.
Pacnpenenenne ux CBSi3aHO C OCOOEHHOCTAMU ILHPKYJSIIUM U pa3HooOpazueM (U3HUKO-
reorpaduueckux ycnouil. Haunbonbiiee rogoBoe 4mucio AHEH ¢ TyMaHaMu HaOJlOJaeTcs Ha
BOCTOYHOM TI0Oepexbe 1 Kosedsiercst ot 70 mHeit Ha ct. Ban 1o 87 nueii B Ononty. CaxaauHcKue
TyMaHBI [0 CBOEMY IPOHMCXOXICHUIO SIBISIOTCS aJABEKTHBHBIMH, 00pa3ylOTCsl TPU JBHKECHHU
TEIUIBIX BO3IYILIHBIX MAacC Haj MOBEPXHOCTHIO XOJOJHBIX TEYEHHUW M BBIHOCATCS Ha OCTPOB.
PagmanyionHble TyMaHbl BO3HMKAIOT JIMIIb BO BHYTPEHHHMX JIOJIMHAX W HaOIIOJArOTCS
CPaBHUTEIBFHO PEIKO.

Habmronarotcst TyMaHbl IPEUMYIIIECTBEHHO C arpelis 10 CEHTIO0Pb, Yallle BCEro PaHO yTPOM.
Haubonpiiee uncio nHei ¢ TyMaHaMu MPUXOJUTCS Ha UIOHB-UIONb U cocTaBisieT 15-20 aueii (14-
16 nHeit Ha MOOepexbe y IATHOPMBL).

B Caxanunckoit obOmactu oTMeuaeTcss B cpenHeM  okojo 100  IIUKIJIOHOB,
COITPOBOKIAFOIINXCS CHITBHBIM BETPOM, 00JIAYHOCTHIO M OCaIKaMu. B KOHIIe JleTa 1 Hayalie OCeHU
MOTYT Ha0JIt0JaThCs TPONIUYECKHE LIMKIIOHBI (Tal(hyHBI), pOKIAIOIIMECS B 3KBATOPUAIbHOM 30HE.
C ux mpUX0JIOM CBSI3aHbI CHIIBHBIE JT0XKIU U Pa3pyLIUTEIbHbIE BETPBI, CKOPOCTH KOTOPBIX MOXKET
nocturatb 40 m/c. OmHaKo, CleIyeT OTMETHTh, YTO IMOJABJISIONIee OOJBITUHCTBO Tal(PyHOB
NPOXOJAT HaJ TEPPUTOPUEH OCTpOBa FOKHEe 3aj. TeprneHus W He OKa3bIBAIOT 3HAYMTEIHHOTO
BIIUSTHUS HA BOCTOYHBIN menb( CaxanuHa.

B paiione JIyHCKOro MecTOpOKIEHMS BBLICISIOT 3 BOJIHBIE MAaccChl, pa3iMyarolluecs, B
OCHOBHOM, TIO0 COJICHOCTH W HMEIOUIHe OJM3KHE IUamla3oHbl 10 Temreparype (OT TOYKH
3amep3anus 10 9-11°C):

® TIOBEPXHOCTHYIO JCTYapHYIO C COJICHOCThIO MeHee 31%o, BEeCHOW U JIeTOM
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PacCIOJIOKEHHYIO B CEBEPO-3aI1a{HOM YacTU pailoHa;

e menbQoByl0 (C JIETHEH AamBEINIMHTOBON MoauduKanuen), pacroJoKEeHHYIO B
Oe3neHbIN Ce30H HECKOJIBKO F0KHEE M MOPHUCTEE MEPBOM ¢ COICHOCTHIO 3 1-32%o;

® POMEXKYTOUHYIO XOJOAHYIO B MPUAOHHBIX CIOSX, EAMHCTBEHHYIO M3 Ha3BaHHBIX
BOJIHBIX MacC, IMCIOIIY0 OTHOCUTEIFHO CTAOUITBHBINA TEMITePaTyPHBIN TUana30H OT
0°C o —1,5°C u conenocts 32,8-33,2%o (I'uppomeTeoposioTHst ¥ TUAPOXUMHUS ...,
1998). DctyapHasi BogHas Macca JOCTHraeT paiioHa JIyHCKOTO MECTOPOXKIACHUS K
KOHITY BECHBI B pe3yJibTare afaBeKiunuu Boctouno-CaxaTnHCKUM TEYCHUEM U3 palioHa
ceBepHoro nodepexbs 0. Caxanmuu (CaxamuHckoro 3anuBa). [llenbdoBas BogHAas
Macca UMEeT MECTHOE MPOUCXOXKJIEHUE. DTH BOAHBIE MACChl 3HAUUTEIbHYIO YacTb
BPEMEHH HaXOAATCA O] HEMOCPEACTBEHHBIM BO3/ICHICTBIEM ITOTOKOB TEIlIa M BJaru
yepe3 moBepxHocTh Mops (3yenko, FOpacos, 1997).

[ToaToMy OHM IOJBEP>KEHBI 3HAUUTEIBHON BPEMEHHOM TpaHc(opMaluy CBOMCTB, IpUYEM
HE TOJIBKO TeMIIepaTyPHBIX, HO M COJICHOCTHBIX B ClIydae 3CTyapHO# BOJIHOI Macchl. B Hanboiee
TeIIBI TIEPHOJ TOAa paclpecHEeHHBIE BOABI IIPOTPEBAIOTCS 0CcOOEHHO cHiibHO (10 14-16°C).
[TpomerxyTouHast X0Jo{HasI BOAHAS Macca B paCCMAaTPHBAEMOM DPaliOHE OT BECHBI K OCCHH TaKXKe
cTaHoBHUTCS Teruiee, HO b Ha 1-1,5°C u menee cosenoii Ha 0,2-0,3%.

[TpunuBHbIe KONeOaHus B paiione JIyHCKOT0 MECTOPOXKACHHUS IO CBOEMY pa3Maxy SBISIOTCS
OTIpPEACIAIONIMMU B CYMMapHBIX KOJIeOaHUSX YpPOBHsS Mops. [IpHiIMBBI MMEIOT KIIaCCHYECKUU
CYTOYHBIN XapakTep, MPH dTOM Ha MPOTSIKCHUH MPAKTHYECKHA BCETO MecsIa HaOIoaaeTCs oHa
MOJTHAS ¥ OJTHA MaJiasi BOJia B CYTKH, a IIEPHO/T SBJICHHSI OJM30K K JIYHHBIM CYTKaM, U COCTABIISICT
0K0J10 24 4y 50 MuH.

Jlns paccmaTprBaeMoro paiioHa XapakTepHa 3HAUMTeTbHAas MEXI0/I0Basi U BHYTPUTO10Bast
W3MEHYUBOCTH BEJIMYMH MPUIHBa. MakcHMaIbHBIC TIPUIHBEI 3/IECh HAOTFOTAF0TCS IBAXKIBI B TOJI:
B JieKkaOpe-siHBape U UIOHE-HIOJIE.

B nenom cTpykTypa HMpKYJISIIMM BOJ Ha LIelb(e CeBEepO-BOCTOUHOIO MOOEPEXbs O.
CaxanuH XapakTepHu3yeTcsi BBICOKOM TUHAMHUKON W HAIMYHEM CIOKHOM CHUCTEMBl BHUXPEBBIX
oOpa3oBanuii. TedyeHus: 1OCTATOYHO HHTEHCUBHEI, U B HUX 3HAYUTENIbHA MPUIMBHAS KOMIIOHEHTA.
B paitone JIyHCKOTO MECTOPOKIEHHUS IPE0OIaIat0T TEUSCHUS MEPUIMOHATHFHON HAITPaBICHHOCTH,
MIPAYEM CPETHETO0Bas MIOBTOPSIEMOCTh FOXKHBIX TEUCHHH CYIIIECTBEHHO BBIIIC MOBTOPSAEMOCTH
CEBEPHBIX. JTO TOJITBEPKIACTCS BBIMOJHEHHBIMUA paHee HaONIOJCHUSAMU M pe3ylbTaTaMu
YHCIEHHOTO MOJISTUPOBAHUS, KOTOPBIE CBHAETEIHCTBYIOT, UTO Yepe3 IUIOIIAh MECTOPOXKICHUS
POXOIUT 3anaaHas nepudepus BocTouno-CaxaTmHCKOTO TEUCHHS.

Bonnenue B paccmaTpruBaeMoM paiioHe MOKET Ha0Ito1aThesl B 0€371e0BbIN MEPHOJ, T.€. C

Mas 110 ,[[eKa6pB. JleTom npeo6nanaeT BOJIHCHHEC KOI'0O-BOCTOYHOI'O, HOXXHOI'O HaHpaBJ’IeHPII:I C
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Beicotamu (hs) mo 3 M . IloBTOpsiemocTh mTHIIEH W CIIa0OTO0 BOJHEHHS B 3TOT IMEPHOJ

MakcuMalibHa U gocturaer 30-45%.

B cenrsa0pe ycTONHUMBBII XapakTep BOJHEHUs HApPYLIAETCsl, MAKCUMAJIbHbIE BBICOTHI BOJIH
Bo3pacTaroT 10 4-5 M. C okTsA0ps, ¢ HauasioM GOPMHUPOBAHUS 3UMHETO MYCCOHA, IPe001aJaroIuM
CTaHOBUTCS BOJIHEHHE CEBEPHBIX pPyMOOB C BBICOTaMH BOJIH, JOCTHTAIOIIMMU B Jiekadbpe 5-6,5 M.

OtkpeiTas rpanuna OXOTCKOTO MOpPS MAET BIOJb KypHUIbCKHX OCTPOBOB MOOIU30CTH OT
OJIHOM M3 OCHOBHBIX 30H 3apox/ieHus liyHaMu B Tuxom okeane — Kypuno-Kamuarckoro xeno6a.
Kypunbckue ocTpoBa SBISIOTCA OJHUM M3 CaMbIX CEHCMHUYECKH aKTUBHBIX PETMOHOB MHpa, U
ceBepo-BOCTOUHOE Mobepexbe 0. CaxanuH NOTEHIHAIBHO TIOABEP)KEHO BOJIHAM IIyHaMH,
npoxoasaumM yepe3 Kypunbckue mponuBbl. OqHako, Oosblias 4yacTh SHEPTUU BOJIH I[yHaMH,
3apOXKJIEHHBIX B OKE€aHe, IOIJIOIIAeTCs] TUXOOKEAHCKUM mobepexxbeM KypuibCKUX OCTPOBOB.
Ilynamu, npoxonsmue B OXOTCKOE MOpe, CYHIECTBEHHO OCIa0JIAIOTCA K MOMEHTY, KOIrjla OHU
JOCTUTAIOT ~ CEBEPO-BOCTOYHBIX OeperoB o. CaxanuH. Bo03MOXHOCTb BO3HMKHOBEHHS
3HAYUTEIBHBIX IyHAMUTEHHBIX MEIKO(OKYCHBIX 3eMJICTPSICCHUH 3/IeCh MAJIOBEPOSITHA.

VYcroitunBoe nosiBieHue neassHoro mokpona (100% BeposTHOCTH) OTMeudaeTcsl B TpeThel
nekane nexadps. Jlen Tommunol 6onee 0,3 M nosiBisieTcs B ssHBape. B mMaprte u Havaze anpens
JenoBast 00CTaHOBKA JJOCTUTAET HauOOIbIIEH CI0KHOCTH. CIDIOYEHHOCTh APEH(YIOUINX JIHOB
cocrasisieT 9-10 OamoB. B otnenbHbIe TOABI Apeiidyromnme b1l MOTYT HAOII0AaTHCS B HIOHE U
Jake Havase utoiist. CpeiHss NpoI0JKUTENbHOCTD JIEJJOBOTO IIEPUO/Ia B pailoHe UCCiIeJOBaHUHN —
170 nuen.

Perynsipabie HaOI01eHNS 32 COCTOSTHUEM MOPCKOM Cpelibl B paiione miaTdopmbl «JIYH-Ax»
IOPOBOJATCS B paMKax peau3aliil  MPOrPaMMBbl  IPOM3BOJITBEHHOTO  JKOJOTHYECKOTO
MOHUTOPHHTa NOTEHIMAIBHOI0 Bo3/eicTBuUs 1athopMbl «JIYH-A», ¢ 1enbio CBOEBPEMEHHOTO
BBISIBJICHHS] BO3MOXKHOT'O BO3/IEHCTBHS M IIPOTHO3UPOBAHUS Pa3BUTHS MPOLIECCOB, BIMUSIONUX Ha
Ka4eCTBO MOPCKUX BOJ, JOHHBIX OCAJIKOB M COCTOSTHHE OMOJIOTUIECKUX OOBEKTOB.

XapakTepHuCcTHKa THAPOXUMHUECKUX YCIOBUN M 3arpsi3HEHUST MOPCKHUX BOJI TIPUBOJIUTCS T10
MaTepuajaM MOPCKOT0 3KOJIOTHYECKOT0 MOHMTOpPHHIA 30HBI IMOTEHIHAJBHOIO BO3AEHCTBHS
wiatdopmbl «JIYH-A», BeinoaHeHHOTO B aBrycre-cenTsiope 2020 r. B paitone matdopmsl «JIYH-

A».

15.1.1. 'uapoxumMHuYecKas XapaKTepUCTHKA MOPCKOIi BO/bI

Hannpie CTD 30HIupoBaHMs, HE BBIIBWIM AaHOMAJIMM TEMIIEPATypHOTO peXuUMa HU

COJICHOCTH MOPCKHMX BojA B paiioHe miuatgopmbl JIYH A. TemmepaTypa B TOJIE BOABI



239
pacnpezensanach paBHOMEpHO, cHmkasick oT 10,3 °C na moBepxHoctu no munyc 0,7 °C B

MPUAOHHOM CJIOE.

ConeHOCTh Ha BCEX CTAHIUAX pacIpeaesisuiach B TOJIIE MOYTH OJMHAKOBO, YBEIUIUBASCH
oT 29,04 %o Ha noBepxHoctu 110 32,82 %o B IPUAOHHOM CJIOE.

Cpenusis Temneparypa MOpckoil Bojabl Ha noBepxHoctd (7,1 °C) ObuUla HHMXKE CpPEIHEro
MHOTOJICTHETO 3HAUCHUSI, XapaKTEPHOTO /ISl TPEThEH JICKaIbl aBI'yCTa — IEPBOM JACKa/IbI CEHTSIOPS
B JIAHHOM paiioHe.

3Ha4YeHHS COJICHOCTH MOPCKOM BOJBI B MOBEPXHOCTHOM CJI0€ ObUTH OJIM3KH K CPEIHUM
MHOTOJICTHUM 3HA4Y€HUsIM, a B NPUJOHHOM clloeé — Heckoiabko Hike (~ Ha 0,30 %)

CPEIHEMHOTOJIETHUX 3HAYEHUU.

15.1.2. He¢renpoayKThl

B 2020 romy Bce u3MepeHHbIe KOHIIEHTpAuH He(TEYTIeBOJOPO/I0B HE MPEBBIIIATH TIPEIe
obHapyxenus meroaa (menee 0,020 mr/am?).

B nepuoz 2016-2020 r.r. n"3MEeHYMBOCTh KOHIIEHTpAUK He()TEIPOIYKTOB HE BBISBICHA —
KOHIIeHTpanuu coctaBuian ot Menee 0,020 mr/nm® mo 0,021 mr/am3,

CpaBHuTenbHbIN aHanu3 pe3yapTaTtoB 2016-2020 r.r. mokasai, 4To BCE U3-MEPEHHBIE B 3TOT
nepuoji KOHIICHTpAIlMK HEPTEYTJIEBOAOPOJOB B MOPCKOW BOJE OBUIM HIDKE Mpexaena
oOHapyXeHHUs MeToj/la, 3a HCKItoueHueM ojaHoro 3Haduenuss B 2019 romy (0,021 mr/am® B
KOHTpPOJIbHOM cTBOpe Nel).

TakuM oOpa3om, 3arps3HEHHE MOPCKOW BOJIbI HE(DTEMPOIYKTaMH OTCYTCTBYET, TOITOMY

YTPO3BI U1 SKOCUCTEMBI B paiioHe miuaTgopmsel «JIYH-A» Her.

15.1.3. deHou

B nepuon 2016-2020 rr. 1tuana3oH ©3MEHUYMBOCTH KOHIIEHTpAIMi (heHoIa He U3MEHMIICS U
coctaBisgeT ot MmeHee 0,0005 mr/om® mo 0,0009 mr/om3,

CpaBHuUTENbHBIA aHaMM3 pe3yabratoB  2016-2020 rr. moxkaszan, dYTo HAOOIBIINE
KOHIIEHTpaIuu (heHosa B MOpckoi Bojie ObimHu 3adukcupoBan-Hbl B 2016 (0,0009 mr/am?) u 2020

(0,00074 mr/am®) rogax B ¢onoBoM ctBope @-1 Ha ynanenun 5000 MeTpoB OT miIaT(opMsl.
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MaxkcumanbHo 3a-pukcupoBanHoe 3HayeHue penoina (0,0009 mr/nm?) 66010 B 1,1 paza muxe [1JIK

(0,001 mr/om?).
Takum 006pa3om, Mopckast Bojia B parione muiardopmel JIYH-A He 3arpsizHeHa GpeHosioM, Tak
KaK BCE KOHIIEHTpAI[UU, U3MEPEHHBIE B KOHTPOJBHBIX cTBOpax B 2016-2020 r.r. ObI-nM HIKE

[TAK. CnenoBarenabHO, yIpo3bl AJsl SKOCHCTEMBI B paiione miaTdopmsl «JIYH-A» Her.

15.1.4. AHMOHHBIE CHHTEeTHYECKHUE MOBEPXHOCTHO-aKTUBHBbIE BemecTBa (ACITIAB)

B 2020 rony xonnentpanuu ACIIAB BapsupoBamuch ot menee 0,010 mo 0,023 mr/am?.
Haun6onpmas konnentparus ACITAB (0,023 mr/am?) ormeda-nack B poHoBoM ctBope No2 1 Obuta
HIwke B 4,3 paza nHopmarusa (0,1 Mr/am?) 11 BOT0eMOB pbI00X03SHCTBEHHOTO 3HAYCHUSI.

Cpennsis konnentpanus ACITAB B 2020 roxy cocrasisiia 0,012 mr/am® 6suta B 8,3 pasa
HUKE HOPMAaTHBa

CpaBHuTenbHbIll aHanmu3 pe3yabTatoB 2016-2020 rr. mokazan, uTo HauOoJbLIas
koHueHTpauus AITAB B mopckoii Boge otmeudanack B 2018 rogy B koHTposnbHOM cTBOope B2-1
(0,038 mr/am?). D10 3HaueHue B 2,6 paza Hmxke Hopmarusa (0,1 mr/om?).

B nenom nuamnazon msmeHeHui koHreHTpauuii B 2016-2020 rr. ObUT HE3HA-YUTEIBHBIM,
HAaUMEHbBIIINE U HauOOJBIINE 3HAYCHUS OTIMYAINCh MEeXKIY co0ol He Oornee ueM B 3,8 pasa. Bece
kouneHTpanuu ACITAB, u3mepennsie B 2016-2020 rr., ObUTH HIKE HOPMATHBA, YCTAHOBICHHOTO
JUISL BOJIOEMOB PHIOOXO3SIICTBEHHOT'O 3HAYCHHSI.

TakuMm oOpazom, 3arpssHeHre Mopckoi akBaropuu ACITAB He mpoucxoaut, yrpo3sl JUist

HKOCHUCTEMBI B paiioHe pa3mereHus miaardopmel «JIYH-A» Her.

15.1.5. ®durtonaaHKTOH

B 2020 roay Bu10BO# cOCTaB M KOJIMYECTBEHHbIE MOKa3aTeNIN (PUTOMJIAHKTOHA OTINYAIIUCh
BBICOKOM MHTEHCHUBHOCTBIO  DPa3BUTHUS, 4YTO, BEPOATHO, CBSA3aHO C OCOOEHHOCTAMU
TUAPOJIOTUYECKOTO PEKMMA UCCIIEyeMOro yuacTka enbda, a Takke 0COOCHHOCTSIMU CE30HHBIX
¥ MEXTOJIOBBIX OMOJIOTHYECKUX IIMKJIOB MOPCKOTO (PUTOIJIAHKTOHA.

B 2020 r. 6bu10 maentudunupoano 140 BuAOB MUKPOBOIOpOCIHEH, OCHOBY KOTOPBIX
cocraBmsuia quatoMoBbie (70 BuoB) U AuHOGUTOBBIE (64 BHIa) BOIOPOCIIH.

Cpennrie BeTUYHHBI YHCICHHOCTH M OMOMacchl Bojopociel coctaBunu 296 229,6 xn/n u
3 624,2 Mr/M3, COOTBETCTBEHHO.

Camas BbICOKasg OuoMacca MHKpPOBOJOPOCIEH Oblla OTMEUEHAa Ha PACCTOSHUM camast

BBICOKasi OMomMacca MHKpOBOHOpOCHeﬁ ObllIa OTMEYEHA B CJIO€ CKAYKa IUIOTHOCTH Ha (I)OHOBOI>'I
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cranimn LUNATOOONREF 3 (18 876,0 mr/m®), camast BbIcOKasi MJIOTHOCTh IMOCENEHUS — Ha

KOHTPOJIbHOM cTaHImu B 250 M K ceBepy ot miatdopmsl (1 220 400 /).

B menom, coctaB M KOJMYECTBEHHBIE XapaKTEPUCTUKH MHKPOBOIOpPOCIEH B palioHe
UCCJIEIOBaHMsI ObUIM TUIMUYHBIMU U1 (DUTOIIAHKTOHA MpuOpexpss o. CaxaluH B OCEHHUN
HEPUOA.

Taxkum 00pazom, pe3yIbTaThl UCCIEIOBAHUS CTPYTKYPHI (PUTOMIIAHKTOHA, BHIITOJHEHHBIC B
paiione tutardopmel JIVH A B 2020 roay, CBUIETEILCTBOBAIN O €T0 CTAOMIIb-HOM COCTOSIHUH,

TUIIMYHOM IJId aKBATOPHUH CEBEPO-BOCTOYHOI'O I.HCJ'IB(ba CaxanuHa.

15.1.6. 300JIaHKTOH

KonuyectBennbie mokaszatenu 30o0meHa B paiioHe miatgopmel «JIYH-A» B 2020 1.
HAaxOJIUJIMCh HA JIOCTATOYHO BBICOKOM YpOBHE. 300IJIAHKTOH XapaKTepU30BAJICA 3HAYUTEIbHBIM
pa3zHooOpas3uem, TPaJIUIMOHHO, KaK 3a CYET KOIENO/I, TAK M MHOTHUX JAPYTUX TPYIII MIAHKTEPOB.

OO01mast YMCICHHOCTh 300IUIaHKTOHA M3MeHsutachk ot 4 151 no 58 407 sx3/m® (B cpeaneM —
22 035 sk3/M?), ipu 3TOM HaWOOJBIIHME CKOIUICHHS J>XUBOTHBIX OBUTM COCPEIOTOYCHBI Ha
paccrosiHusx 500 M u Oosiee oT MIATHOPMBL.

* B nepuoa pabot oOcienoBaHHasi aKBaTOpUs XapaKTEPU30BallaCh aKTUBHBIM Pa3BUTHEM
30011€Ha. XOpOINii BHEIIHUM OOJIMK )KMBOTHBIX, a TAK)KE BBICOKHE KOJIMYECTBEHHbBIE IIOKA3aTENH
XapaKTepU3yIOT COCTOSHUE IJIAHKTOHHOI'O COOOIIECTBA KAaK OJaronojyyHoe, a SKOJIOTMUECKYIO
00CTaHOBKY B paiioHe MmiaaT(opMbl Kak OJ1aronpUsTHYIO.

Taxkum 006pazom, pe3yabTaTbl MOHUTOPHHTIA, BBITIOJIHEHHBIE B pailone miatdopmsl JIVH A
B 2020 romy, HE BBIIBUIIM MIPU3HAKK HETATUBHOTO BO3/ICMCTBUS HA 300TJIAHKTOH U MOATBEPIUIN

CTaOMIBLHOE COCTOSIHUE, TUITMYHOE JJI akBaTopuu menbpa CaxanuHa.

15.2. Bujbl 1 HCTOYHUKH BO3ACHCTBHSA HA OKPYKAIOIIYIO CPeAy H OLCHKA
MOCJIeACTBUI MX BO31eHCTBUS NP CTPOUTEIbCTBE H IKCILIYaTALIMHU N03eMHOI0

COOpY:KEeHHsI

Pa3menienue oTxo/10B OypeHus U MOMYTHBIX BOJ OCyIIecTBIseTCs ¢ miaaTdopmsel «JIYH-A»,
KOTOpasi OCHAIlleHa COBPEMEHHBIM OCHOBHBIM U BCIOMOTraTeNbHBIM 000pYyIOBaHHUEM IS
KaueCTBEHHON IMOJArOTOBKM M 3aKauykM OTXOAOB M IOIYTHBIX BOJ, CPEACTBAMHM MEXaHHU3alluHu,
aBTOMATHU3allMM W KOHTPOJS TEXHOJIOTMYECKHUX IPOLIECCOB, YOBJIETBOPSET TpeOOBaHUSAM
TEXHUKH 0€30MacCHOCTH ¥ TIPOTHUBOIIOKAPHON 0€301MaCHOCTH, TPEOOBAHHAM OXPaHbI OKPYIKAOIIEH
IIPUPOJHON CPEBI.

Hcrounukamu BO3AEHCTBUS Ha OKpYZKaromyro cpeay 1npu pasMCuIiCHUN 6yp0BBIX OTXOJ0B U
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MOITYTHBIX BOJ B HEApPA HA .HyHCKOM He(l)TCFaSOKOHI[eHcaTHOM MCCTOPOKIACHUU ABJISIFOTCA:

MOA3CMHBIC COOPYKCHUA U IPOMBIIIIJICHHOT'O Pa3MCIICHHU A 6ypOBbIX OTXOO0B.

rorJiomaroas cksaxxuua JIA-519;

IMOA3EMHOC COOPYKEHUEC IJI ITPOMBIINIJICHHOTO pasMCIICHM A IIOITYTHBIX BO:

rnoriomaromas cksaxuaa JIA-515;

OypoBbI€ OTXOIbI, 00Opa3yroIuecs Ipu dKcIuTyaTanuu miathopmel «JIVH-A» u

MNpeaAHa3HAYCHHBIC IJId 3aXOpPOHCHHA B HCAPA,

CHUCTEMA ITOAT'OTOBKHU, OTBCACHHUA U 3aKa4YKH OTXO4O0B 6ypeHI/IH U IIOITYTHBIX BOA.

OCHOBHBIMH BuUaaMH BOSI[GIZCTBHH Ha OKpYXarIyro Cp€ay Ipu pasMEIICHHU OTXOI0B

OypeHHUS SIBIISIFOTCSI:

BO3Z[€I>'ICTBI/IC Ha ITOJA3€MHBIC BOJBbI. OcHOBHEIC BHUBI BO3[[€I>'ICTBH$I Ha IIOA3€MHBIC

BOJIbI ITPH PAa3MCIICHUHU 6ypOBLIX OTXOJOB W IOIIYTHBIX BOJ B MOTJIOIIAKOIINE CKBAKWHBI

JIA-519 u JIA-515 3aximr0o4aroTcs B:

o

o

BO3MOYKHOM  IIEPECTPOMKE TMAPOJUHAMHUYECKONW CTPYKTYpPhl  BOJOHOCHBIX
TOPU30HTOB;

M3MEHEHNU Ka4eCTBa MOJ3EMHBIX BOJI IIPH ITOCTYIJICHUH 3arPs3HAIOLINX BEIIECTB;
BO3JICUCTBUM HA PECYpChl MOJA3EMHBIX BOJ, NPUIOMHBIX I XO35SMCTBEHHOI'O

HCIIOJIBb30BaHMA.

Bo3zneiicTBue Ha MOpCKHUE BOJIBI.

B mpouecce pasmenienus OypoBBIX OTXOJOB M MOMYTHBIX BOJ Ha JlyHCKOM
MECTOPOXKACHUH UCIIOJIB3YHOTCSA MOPCKUE BOBI Ul IIPUIAHUS [IJIaMOBOM ITyJIbIIe
HEOOXOJMMBIX PEOJIOTHYECKHX CBOMCTB. Bo3neiicTBe Ha MOpCKHE BOJBI
ompenensercss uX 3a00poM I NPOM3BOJICTBEHHBIX LiElNed B Ipolecce
pa3MenIeHus OTXO0J0B OypeHus U MOJIep KaHUs IJIaCTOBOTO J1aBJICHUS;
Bo3geiictBue Ha MOpPCKOMl OOBEKT OKa3blBaeT cOPOC XO3SHCTBEHHO-OBITOBBIX
CTOKOB, OOpasymomuxcs B pe3yjibTaTe > KU3HEICATEIbHOCTH IepCoHaja
m1aT(opMbl, B TOM YKCiie 00CTYKUBAIOLIEr0 CUCTEMY MOATOTOBKU U pa3MeIIeHUs
OypOBBIX OTXO/OB U MOMYTHBIX BOJ;

B pesynbprare Mcnonb30BaHUS BOJBl Ha OXJaXKICHHWE OOOPYJOBAaHUS M IOCIE
OTIPECHUTENIBHOW YCTaHOBKH 00pa3yroTCsi HOPMAaTHBHO YHCTBIE BOJbI, KOTOpbIE
cOpachIBatOTCsl B BOJIHBIN 00beKT 0e3 ounctku. Hopmupyemblii TEMI0BON pexxuM
cOpaceIBaéMbIX MOPCKHX BOJ 00€CIeYMBAeTCsl CMEIIEHWEM HarpeThiX BOJ CO
CBEKEU MOPCKOM BOJOM 10 PETIIAMEHTUPYEMOU TEMIIEPATYPBI.

BozneiictBue Ha Mopckyro 6uoTy. OCHOBHOE BO3JEHCTBHE Ha MOPCKYIO OMOTY B

nmponecce pasMCICHUA 6yp0BLIX OTXOJOB U MHOIMYTHBIX BOJ B FJIY6OKI/IG TOPU30OHTHI HEAP
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OyJIeT onpenesIThCs:

O 3a00poM MOpPCKOM BOABI IS TPUAAHUS I[UIAMOBOW TMyJbIe TpeOyeMbIX
PEOJIOTUYECKUX CBOICTB;

O BO3JCHCTBHEM IIyMa ¥ BUOpaIuy paboTaroNIMX MEXaHU3MOB Ha riaTdopme JIYH-
A B mporecce MOATOTOBKM M 3aKauyku OypOBBIX OTXOZOB M TOMYTHBIX BOJA B
HOTJIOUIAIOIINE CKBAKUHBI,

O TEIUIOBOTO BO3ACHUCTBUS MpH cOpoce B MOpE BOJA U3 CUCTEMBI OXJIaKICHUS
paboTaronmx MeXaHUu3MOB, 00ECIIEUYNBAIOIIUX pa3MceleHne OyPOBBIX OTXOA0B U
MOMYTHBIX BOJI;

O IPHUCYTCTBUEM  BCIIOMOTaTElbHBIX  CyJOB,  BEpPTOJETa,  OKAa3bIBAIOLIUX
ornyruBaromuii 3pQexT Ha MOpCKyr0 OHMOTYy, B IMEPBYI OYepeab Ha NTHI] U
MOPCKHUX MJIEKOITUTAIOLIHX.

e Bo3sxelictBue Ha armocdepHbli Bo3ayx. Ilpum HemocpeIcTBEHHOM Ipoliecce

3aKauKM OTXOJOB B TIOMIOMIAIOIIYI0 CKB&KHUHY BBIOPOCHI 3arpsi3HSIONIMX BEIIECTB B
atMoc(epy OTCYTCTBYIOT.

e (OOpa3oBaHKE OTXO0B ITPOU3BOJICTBA U MIOTPEOICHUS

15.3. MeponpusiTusi 10 0XpaHe NOA3eMHBIX BOJ

IIpenoTBpamnieHue ¥ MUHUMHA3AUs HETATUBHOTO BO3JCHCTBHS HA BOJJOHOCHBIE TOPU30HTHI
IIpU pa3MelIeHnH OypOBBIX OTXO0B U MOMYTHBIX BOJ B IUIACTHI TOPHBIX MOPOJ 00€CIIEUNBAOTCS:
¢  KOMIUIEKCHBIMH  WCCIIEJOBAaHUSAMHM, IIO3BOJIUBIIMMM  BBIIOJHUTH  OLEHKY
(GUIbTPAIIMOHHBIX U EMKOCTHBIX CBOMCTB IJIACTOB-KOJIEKTOPOB (IIOPUCTOCTH , TPOHUIIAEMOCTH
U TPELIMHOBATOCTH MOPOJ], NIPUEMHUCTOCTH IMOIJIOUIAIONIEr0 FOPU30HTa U JIp.), XMMHUYECKOTO
COCTaBa IUIACTOBBIX BOJ, MOMJIEXKAIIMX 3aKayKe, COBMECTMMOCTH 3aKayUMBAa€MbIX B ILIACT
PacTBOPOB C IJTACTOBBIMYU NIOPOAAMH U MOJ3EMHBIMH BOJIAMHU;
e  3aKayKkoil OypOBBIX OTXO/JOB U IMOMYTHBIX BOJA OTXOOB B IUIACThI-KOJUIEKTOPBI
IyOOKO 3aJIeraroliuX BOJAOHOCHBIX TOPU30HTOB, HE CBA3aHHBIX C BOJOHOCHBIMH T'OPHU30HTAMU
BEpPXHEHN r'MIPOINHAMHYECKON 30HbI, B KOTOPOU NPOSBIISIETCS IPEHUPYIOIIEE BIMSHUE B MOPCKHE
BOJIBI;
¢  HWIMYMEM HENPOHUIIAEMBIX HKPAHOB, OOECIIEUMBAIOIIUX HAISKHYIO H3OJSAILUIO
MOTJIOILAIOIIETO TOPU30HTA CBEPXY U CHU3Y OT NPOAYKTUBHBIX TOPU30HTOB U IIPUJOHHBIX CIIOEB

MOPCKOIo 0o0BbeKTa B TpaHUIlaX 3O0HBI M30BITOYHBIX IIJIACTOBBIX ,Z[aBJ'IeHHfI, CO3JaBaCMBbIX
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Hargs€tTaHucEm B 06HaCTI/I JOMCHOB,

° TCPMECTUYHOCTBIO TCXHUYCCKUX U O6C3_,Z[HBIX KOJIOHH Tp}I6, CIIYIICHHBIX B
CKBKUHY, YTO TIPEIOTBPAIACT 3aKOJIOHHBIE MIEPETOKH JKUIKOCTEIH;

e  mon0OpoM amaMeTpa OOCAJHBIX KOJIOHH B COOTBETCTBUU C HEOOXOJIUMBIMHU
YCIIOBUSIMU 3aTPYOHOTO IIEMEHTUPOBAHUS;

®  TPOBEJACHHBIMU HCHBITAHHSAMUA HA TEPMETUYHOCTh BCEX KOJOHH, OOBSI30K W
000py10BaHuUS;

®  U30JAIHUEH B MPOOYPEHHOM CKBaYKMHE BOJOHOCHBIX TIACTOB 10 BCEMY BCKPBITOMY
paspe3y IeMEHTHPOBAHUEM 3aKOJIOHHOTO MTPOCTPAHCTBA;

® yCTaHOBJICHHEM 0alIMaKoB 00Ca/IHBIX KOJOHH B MOIIHBIX BOJOYIOPHBIX TOJIIAX;

e  KOHTpPOJIEM 3a O0BbEeMaMM, pa3MEIIaeMbIX OTXOJOB B TJYyOOKHE TOPH30HTHI
(KOJIJIEKTOPBI) B COOTBETCTBHU C YTBEPKJACHHOW B YCTAHOBJIICHHOM IMOPSAKE TMPOEKTHOMN
JIOKYMEHTaIU e,

¢  MOHHUTOPHUHIOM TEXHOJOIMYECKHX IPOILECCOB IO 3aKauyke OTXOJOB, KOTOPBIi
o0ecrieyrBacT HAJCKHYIO 3alUTY OT HEKENATEIbHBIX C TE0IKOJIOTMYECKOH TOYKHU 3PCHHUS
W3MEHEHUH TUAPOJNHAMUYECKON U THIPOXUMUYECKON CTPYKTYP MOJI3EMHBIX BOJ;

° 3aKa4YKou OTXO/J0B B BEBICOKOMUHCPAIIN30BAHHBIC ITOA3CMHLIC TOPU30OHTBI, KOTOPLIC
HC HMCIIOJIB3YIOTCA U HC MOT'YT 6I>ITI) HCITIOJIb30BAaHbI B TCINIOOHCPICTUYCCKUX, IMMPOMBIINIJICHHBIX,

MMUTHEBBLIX U X03IMCTBEHHO-OBITOBBIX OeIax.

15.4. MeponpusiTusi 10 0XpaHe MOPCKHX BOJ

C nenbro panMoHaIbHOTO UCIIOIB30BAaHUSA U OXPaHbl MOPCKUX BOJ OT 3arpsI3HEHUS, a TAKXKE
MUHUMU3ALUN BO3MOXKHOTO HETaTUBHOTO BO3ACUCTBUS Ha MOPCKHME BOJbI IIPH SKCILTyaTalluu
MOJI3EMHOTO COOPYXEHHH B ILENsAX pa3MelleHuss OypoBBIX OTXOJOB, IPEIyCMAaTPUBAIOTCS

CJIEIyIOIINE MEPOIIPUATHS:

® ONTUMAJIBHBIA PEXHUM B0/103a00Pa U MCIIOIB30BaHUS MOPCKUX BOJ;

®  B0J03a00pBI MOPCKOI1 BOJIBI 000PYAOBaHbI PrI003aMTHEIMU ycTpoiicTBamu (P3Y);

. YCTPOMCTBO CHCTEM, €MKOCTEH, KOHTEWHEepoB g cOopa BceX BHJIOB
3arpsA3HEHHBIX CTOKOB, C UX MOCIEAYIOMIEH OUHCTKOM;

. YCTaHOBKA CIIELIMAJIBHBIX MOJJOHOB B MECTaX BO3MOXKHBIX YTE€UEK W IIPOJIMBOB
ropIoYe-CMa304YHbIX MaTepUaIOB, OyPOBBIX, TAMIIOHAXHBIX U IPYTUX PAaCTBOPOB;

. cOpOC HEOUMINEHHBIX W/WIIM HEOCTATOYHO OYMINEHHBIX CTOYHBIX BOJ, OCAJKOB

OypOBBIX PaCTBOPOB U IIJIaMa B MOPE HE JOITyCKaeTCs,
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. paboTa CHUCTEMblI MPHUTOTOBJIICHUS U cemapanuu (0YMCTKH) OYpOBBIX PacTBOPOB

BE/IETCS B 3aMKHYTOM LIMKJIE, YTO MO3BOJISIET CHU3UTH 00BEMbI MOPCKOM BOJIbI, HEOOXOUMOM JIIs
IIPUTOTOBJICHUS PACTBOPOB,;

J cbop ocankoB OypoBOro pacTBopa, OypOBBIX CTOYHBIX BOA, OypoBOro Lulama U
JPYTrUX CTOKOB OypOBOI0 KOMILIEKCA B CIIELIMATIbHbIE EMKOCTH U MOCIEYIOIIasl 3aKauka 0TX0/10B
OypeHus B NIyOOKO3aJIeratolue ropu30HTHI;

J HaJINYUE OYUCTHBIX COOPYKEHHH JJIEKTPOXMMHMYECKON OUYUCTKU XO3SMCTBEHHO-
OBITOBBIX CTOYHBIX BOJI C JIONOJIHUTENIBHBIM 00€33apa)KMBAHUEM CTOKOB YJIbTPa(pHOIETOM IS
CHIJKEHMS KOHLEHTPALUi 3arpsA3HAIOLINX BEIECTB B COpAaCchIBa€MbIX BOAAX;

. copocel  crouHblx Box ¢ uarpopmbel  «JIVH-A» B Mopckyro cpemy
periiaMeHTUPOBAaHbl HOPMaMK HOPMATUBHO Aomyctumbix copocoB (HJIC) u ocymiecTBisitoTest Ha
OCHOBaHUU JACHCTBYIoIIero Pemenrs Ha cOpoc CTOYHBIX BOJ;

o BCE pe3epByapbl cOopa M XpaHEHUs OypOBBIX CTOYHBIX BOJ 00OpPYIOBaHbI
JaTYMKAMH KOHTPOJISI BEPXHETO YPOBHS KUIKOCTH, YTO CHHMKAET BEPOSITHOCTH IIEPEIIOIHEHUS
pe3epByapoB U, COOTBETCTBEHHO, PA3JIUBOB;

o o0opy0BaHue OCHALIEHO aBTOMAaTUYECKUMU CUTHAJIM3UPYIOIUMHU
yCTPOMCTBAMM, ABTOMAaTHYECKUMH  KJalaHamH, [puHOOpaMH  KOHTpPOJIA,  Pa3IMYHbIMU
IIPEIOXPaHUTEIbHBIMUA YCTPOMCTBAMH;

. KOHTPOJIb KayeCTBAa CTOYHBIX BOJ M MOPCKHX BOJl B KOHTPOJIBHOM CTBOpE
OCYILECTBIISAETCA B COOTBETCTBUHU ¢ [IporpamMmoii mpou3BOACTBEHHOTO YKOJIOTMYECKOT0 KOHTPOJIA
npu sKcIuTyaranuu miatgopmel «JIYH-A» u [Iporpammoii BeaeHust peryisspHbIX HAOIIOASHUH 3a

BOJIHBIM 00BbEeKTOM ISl IIaTGopmsbl «JIYH-Ax.

15.5. MeponpusiTusi 10 0XpaHe MOPCKHX OHOpecypcoB

OCHOBHBIM MEpOIIPHUATHEM 110 OXpaHE MOPCKUX OMOPECYpCOB SBISETCS NPHUMEHEHUE
Hawny4dmed noctynHoi texnonorun (UTC 17-2016 roga «Pa3Mernienre 0oTxo/10B MPOU3BOICTBA
U TOTPeOJICHUS» ) 3aXOPOHEHHSI OYPOBBIX OTXO0JI0B U MOy THBIX BOJ B IITyOOKUX TOPU30HTAX HEAP
yepes nornomatonue ckBaxuHbl JIA-519 u JIA-515, oGecnieunBaromieil OTCyTCTBUE COPOCOB B

Mope.

OcHOBHBIE MEPONPUSTHUS IO CHU)KEHHIO BO3JEUCTBHS Ha MOPCKHX MIIEKOIMTAIOIIUX
u3noxeHsl B «llmaHe 1Mo 3amuTe MOPCKMX MIIEKONUTAIONIMX», pa3pabdOTaHHOM KOMIaHHMEH
«Caxanun DHepxu MuBectmenT Komnanuu JIta.» ¢ yuerom pekoMmennanuii KoncynbratuBHoOI

T'pyaIibl 10 COXpPAaHCHUIO OXOTCKO-KOpeﬁCKOﬁ MOmyJisifuu CCPbIX KHUTOB. TpC6OBaHI/I$I 9TOro
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JOKYMEHTA MOAJIEKAT 0053aTeIbHOMY BBIIIOJIHEHUIO TPU MTPOBEACHUH JIFOOBIX paboT Ha JlyHCKOM

JIMICH3MOHHOM Y4YaCTKC.

Cygnam npeanuchiBaeTcs COXpaHsaTh quctaHiuio He MeHee 1000 M OT cepbIX KUTOB U APYTHX
BUJIOB KUTOOOPA3HBIX, HAXOAALIUXCS MTOJ1 yTPO30M NCUE3HOBEHUS (TPEHIIAHACKUIN KUT, STIOHCKUN
riagkuid kut, ¢uHBan), U He MeHee 500 M ans APYrUX MOPCKUX MIICKOMHUTAIONIMX KpPOMeE
JacTOHOTUX. B ciydae, ecnmu KHUT BCIUIBIBACT B HEMOCPEIACTBEHHOW OJM30CTH OT CyaHA WIIH
HAIpPaBIIETCS K HEMY, JOJDKHBI MPUHUMATHCA BCE HEOOXOAMMBIE MEphl, 4TOOBI H30€KaTh
CTOJIKHOBEHUS, MOKa He OyAeT YyCTaHOBJEHO, YTO IOTEHIMalbHAs Yrpo3a CTOJKHOBEHUS
MUHOBaja. J1Jis JIaCTOHOTMX MUHUMAJIbHBIC IUCTAHIIMH yIaJICHUsI HE YCTaHOBJICHBI, TEM HE MEHEE,
HEOOXOIMMO  COONIOAATh  OCTOPOXKHOCTH B clyyae OOHapyXeHHs JIAaCTOHOTHX B

HeHOCpeI[CTBeHHOﬁ OJIM30CTH OT CyJHa.

Cy,Z[aM 3alIpCUIaCTCd IMPECICAO0BATh, IIEPEXBATbIBATh, OKPY’KaTb KHTOB U p8.36I/IBaTB ux

TPYIIIBL.

Beptoneram, obcyxuBatonmm miathopmy, CIeAyeT IepKaTbes MPH MOJIETe HAJ MOPEM Ha
BboicoTe He MeHee 500 M, 4TOOBI MHHMMHM3UPOBATH IIYMOBOE BO3JICHCTBHE HA MOPCKHX
MJIEKOTIMTAIOMIUX. BO3MyIITHBIM Cy1aM 3ampeniaeTcs nposieTaTh Ha MaJloi BBICOTE M KPYKUTh HaJl

MOPCKUMH MJICKOIMUTAIOIKUMHA U CKOIJICHUAMM IITHLI.

MapupyTsl cy10B 00eCriedeHHs U BEPTOJICTOB MTPOKIIAABIBAIOTCS C YUETOM pacIpeIeIICHuUs
CEpBIX KUTOB M PACIOJIOKEHUS HAT'YJIbHBIX PAllOHOB 3THX )KMBOTHBIX B BOJIaX CEBEPO-BOCTOUYHOTO

Caxanuna.

J171s1 OLleHKH COCTOSIHMSI MOPCKOM OMOTHI M BO3/A€HCTBUA Ha Hee peanusyercs «IIporpamma
MPOU3BOJICTBEHHOTO  JKOJIoTHYeckoro MmonutopuHray (IIOM), a Tawke «IIporpamma
MOHUTOPHHTa OXOTCKO-KOPEHCKOW MOMYJISAIMHU CEporo KUTa Y CEBEPO-BOCTOYHOIO MOOEPEKbs

octpoBa Caxanun.

15.6. MeponpusiTusl 110 OXpaHe aTMOC(EPHOro BO31yXa

st mopckoit matdopmsl «JIYH-Ay, kak 11t AeMCTBYIOIEr0 00hEKTa, pa3padoTaH IPOEKT
HopMaTuBoB [1/IB, cormacoBaHHBI B YCTaHOBIEHHOM TMOpPSIKE, MONTYYEHO pa3pelieHue Ha
BBIOpOC BpEAHBIX (3arpsI3HSAIONINX) BEIIECTB B aTMOC(EpHBI BO3AyX, Ha OCHOBaHUU
YTBEP)KICHHBIX HOPMATHBOB BBIOpOCOB. Hacoc BBICOKOTO JaBJICHUS, C TOMOIIBIO KOTOPOTO
MPOUCXOJUT 3aKavyka OTXOJOB, pa0OTaeT OT 3JEKTPONPHUBOJA M HE SBJISCTCS HCTOYHUKOM
3arpsi3HEeHUs aTMOocdepbl. DIEKTPOCHAOKEeHNEe MIATGHOPMBI OCYIIECTBISETCS MO MOABOTHOMY

ka0enro ot OBTK.
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15.7. MeponpusiTusi 10 CHUZKEeHUIO BJIUSIHAS 00pa3yl0IMXcsl 0TX0/A0B

MeponpusTHs 0 CHUXKEHUIO BIMSHUS 00pa3yroIUXCcsl OTXOA0B BKIIOYAIOT B ceO0sI:

e Benenue yuera 06pa3oBaHUs U ABUKEHUS OTXO/IOB,;

e (COop, XpaHeHHe, NOTpy3Ka M TPAHCHOPTUPOBKA MPOMBIIIJICHHBIX OTXOJI0B
JOJKHBI HCKITIOYAaTh BO3MOXKHOCTD MX POCCHIIIN WM Pa3jivBa U CAMOBO3TOPAHHMS, a TAKXKE JF000T0
3arpsi3HEHUS MTOYBBL, BOJIbI, aTMOC(EpHI;

e  Konrtpons 3a Tapoii: Tapa g cOopa, HAKOIUIGHHS M BPEMEHHOTO XpaHEHHS
OTXOJIOB JIOJKHA OBITH MPOYHOMU, CHEIHATBHO MPUCIOCOOIEHHOM ISl EPEHOCKH, MEePErpy3KH,
o0OecrieunBaroIIas COXPAaHHOCTb COJEPKUMOTO MpU OOBIYHOM BO3ACHCTBUM  (PaKTOPOB
OKpYXaBILIEH Cpebl;

e  KoHtposb 3a cO0poM: cOOp TOKCHYHBIX OTXOJIOB HEOOXOIUMO IMPOHU3BOIAUTH B
repMETUYHBIE EMKOCTH, XPaHUTh B 3aKPHITOM TIOMEIIEHUH, UCKITIOYAIOIIEM JIOCTYTI TOCTOPOHHUX
JIUI] U TIOTIa/IaHue BJIary,

e  (CBOEBpPEMEHHOE OCYLIECTBIEHHWE TMEpeAayd  OTXOAOB  JIMIEH3UPOBAHHBIM
OpraHu3aIysaM, KOHTPOJIb 32 JIUMUTOM HAKOILJICHHUS,

e (OOecnedeHne KPyrIOroJUYHOTO JOCTYIA CIENTEXHUKHU IS BBIBO3a OTXO/IOB;

o COI[ep)KaHI/IC B HAUICKAIIEM ITOPAAKE MECTAa BPCMCHHOI'O PAa3MCIICHUS OTXOA0B.

Takum 06pazom, aHaIM3 HKOJIOTHUECKUX MOCIEACTBUM pa3MelieHus: OypoBbIX OTXOJ0B B
IyOOKMX TOPU30HTax HENIp MOKa3all, YTO BO3JCHCTBHE HAa OKPY’KAIOLIYI0 MPUPOIHYIO CPEIy
MOKHO CUUTaTh JIOKAJIbHBIM. Bce BU/IbI BO3JEHCTBYS Ha OKPYKAIOIIYIO Cpey IpH peanu3alun
JTAHHOTO MPOEKTa HKOJOIMYECKH JOMYCTUMBI U COOTBETCTBYIOT TPEeOOBAHUSM POCCHUIHCKOTO

NpUPOAOOXPAHHOTO 3aKOHOAATCIILCTBA.
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16. CPOKH " YCJIOBUS BBIITIOJIHEHUSA PABOT IO KOHCEPBAIIMU U (UJIN)
JUKBUJIALIMA CKBAYKHH, IIOJI3EMHBIX COOPYKEHWI, HASEMHBIX
OBBEKTOB, A TAKXKE PEKYJIbTUBALIUU 3EMEJIb

Pa3paboTka MPOEKTHBIX TEXHOJIOTMYECKUX M TEXHUUYECKHX PEIICHUH 10 KOHCEPBALMH U
JUKBHJAIMU  OKCIUTyaTallMOHHBIX  CKBaXMH Ha  JlyHckoM  HedTera3oKOHAEHCAaTHOM
MECTOPOXKJICHUU HAaIlpaBJIeHA Ha OOecleueHNe MPOMBIIUIEHHOI 0e301acHOCTH, OXpaHy HEAp U
OKpYXKarollel cpesbl, o0ecreueHre 6e301acHOCTH KU3HU U 370POBbsI JIFO/IEH U OCYIIECTBISIETCS
B coorBercTBUM c TpeboBanusamu @Hull «IIpaBuna Ge3omacHOCTH B HE(TSHOW W Ta30BOU
npombinuieHHOCTH» U ®Hull «IIpaBuia Ge3omacHOCTH MOPCKHX OOBEKTOB He(TErazoBoro

KOMIIIICKCa».

[Tons3oBarens Heap «Caxamun Ouepmxku HWeBectmMenT Kommnanu Jlta.» o0s3aH
o0ecreunTh KOHCEPBAIMIO/IMKBUIAINIO CKBKMHBI B YCTaHOBJIEHHOM mopsiake. Perienue o
KOHCEPBAIMH/TUKBHUIAIIUU CKBOKUHBI IPUHUMACTCSI TIO HHUIIMATUBE MTPEANIPUATHS-TI0TIH30BATEIIS

HeJp.

KoHcepBanuus ckBakuHbl Ha cpok 10 | roga u Oosiee MOXKET OBITH MPEAYyCMOTpPEHA Ha
BpeMs PEIIeHHsI BOIIPOCa 110 MCIIOJIb30BAaHUIO €€ Uit OypeHHs OOKOBBIX CTBOJIOB WIIM IO IPYTUM
IpUYMHAM [0 pelleHuto 3aka3uuka. Pemenue o OypeHMH OOKOBOTO CTBOJIA MPUHUMAETCS C
y4eToM BbINoIHeHus TpedboBanuii m.m. 1061, 1062 ®Hull «IIpaBuna 6e3onacHoctu B HeTAHON

1 ra30BOM IMPOMBIIIJICHHOCTU) .

ITocne BBINOMHEHUS BCEX MOCTABIEHHBIX 33]1a4 CKBAKMHA JIMKBUIUPYETCS 10 KaTETOPUU
I ycTaHOBKOM JTMKBHJAIIMOHHBIX MOCTOB. B Cilydae BO3HUKHOBEHUS HENPEABUICHHBIX CUTYyalU,
CKBa)XMHA MOXeT ObITh JINKBUMpOBaHa 1o Apyrum kareropusm, @Hull «IIpaBun 6ezonacnoctu
B He(pTAHON W ra3oBoil mnpomsbliuieHHOCcTH» (1. 1274): karteropus Il — mo reomornueckum
npuunHam; kareropus I — mo rexauyecknum npudnHaMm; Kkareropus [V — o TeXHOJIOTHYECKHUM,

9KOJIOTUYCCKUM U JPYTrUM IMPUYINHAM.

Bce pabotbl 1o JTMKBUAAIIMU/KOHCEPBAIMKM CKBAXXWUH JOJHKHBI OCYIIECTBISATHCS — T10
MIaHaM  JIUKBUIAIIMOHHBIX/KOHCEPBAIIMOHHBIX pabOT, COCTaBJICHHBIM B COOTBETCTBHU C
MPOEKTHOM JOKYMEHTALMEN U C YYETOM PE3YJIbTATOB MPOBEPKU TEXHUYECKOTO COCTOSTHUS
cKkBakuH. [1naH TMKBUAAIIMOHHBIX/KOHCEPBAIIMOHHBIX pa0OT COTJIACOBBIBACTCS C OpraHU3alINeH,
BBITIOJTHSIFOIIEH pa0bOTHI O JIMKBHUIAIMH WJIM KOHCEPBAIMK U YTBEPXKIACTCS DKCILTYyaTHPYIOMIEH

opranuzarueii. CoriiacoBaHHbBIN yTBEP)KJICHHBINH TIJIaH SIBJISIETCS OCHOBAHUEM IS TIPOBEICHUS



249

paboT Mo JIMKBUAAIMH/KOHCEPBAIIMH CKBAKHHBI.

B nnane 1omxHBI OBITH YKa3aHBI:

(akTHuecKas KOHCTPYKIUSI CKBOKUHBI (TTTyOHHA, TUAMETP U JUTHHBI CITYIICHHBIX KOJIOHH,
BBICOTA MOIbEMA IIEMEHTA B 3aTPyOHOM MPOCTPAHCTBE) U €€ TEXHUUYECKOE COCTOSTHUE;

MPUYKHA JIMKBUAAIMNA/KOHCEPBAIIMN CKBAKUHbI;

paboThl, MPOBOJUMBbIE B CKBaXUHE (IJIOTHOCTH OYpOBOIO pacTBOpa, HWHTEPBAJIBI
YCTaHOBOK IIEMEHTHBIX MOCTOB, KOJMYECTBO 3aKaYMBAEMOr0 LIEMEHTa U JIp.);

JIEMOHTaXHbIE (MOHTa)KHbIE) paOOTHI BHYTPU U Ha YCThE CKBAKUHBI.

HpaBo KOHTPOJIA, OTBECTCTBCHHOCTHL 3a CBOCBPCMCHHOC M KAaUCCTBCHHOC IIPOBCACHUC
pa60T npu JII/IKBI/IIIaIII/II/I/KOHcepBaIII/H/I CKBA’KMHBI, OXpaHy HCAP U pallMOHAJIBHOC UCIIOJIb30BAHNC

IPUPOJIHBIX pecypcoB, HeceT «Caxanun DHepxu MuBectment Komnanu JItay.

K paGortam 10 JMKBHIAIIMU/KOHCEPBAIMM CKBAXKUHBI JIOMYCKACTCS IEPCOHA,

COOTB@TCTBYIOHII/Iﬁ cricuaJlbHbIM Tp€60BaHI/I$IM.

N3menenus HpOGKTHOﬁ AOKYMCHTAIlUKM Ha J'II/IKBI/II[aI_[I/IIO/KOHCCpBaI_II/IIO CKBa’XHNHBbI
NojJIeKaT HOMOJTHUTEILHOU OKCIICPTHU3C HpOMBIH.UICHHOﬁ 0€30IacCHOCTH M COIVIACOBAHHUIO C

TeppUTOpHUaAIbHBIM OpranoM PocrexHanzopa.

JIMKBUJANNA CKBAXWH. TEXHOJIOTHYECKHWE U TEXHUYECKUE
PEINEHWA 110 JIMKBUJAIINMN CKBAXHWHDBI

B niporiecce nukBuaanuy CKBaKMHa JTOJDKHA OBITH 3aII0JTHEHA PACTBOPOM (C HHTHOUTOPOM
KOPpPO3WH) TUIOTHOCTHIO, MO3BOJISIONICH cO3/1aTh Ha 3a00e JaBjieHHe, MmpeBbimaroiiee Ha 15 %

MAaKCHUMAJIBbHOC IJIaCTOBOC (HpI/I OTCYTCTBUH HOFJ'IOH_IGHI/ISI).

[IpexycMarpuBaroTCs CiaeqyOIINE POCKTHHIE PEILICHUS JTMKBUIALMN CKBAXKUH:

co cnymeHHbIM punsTpoMm 139,7 MM METOIOM YCTaHOBKHU IIEMEHTHBIX MOCTOB;

CO crymeHHbIM (punbTpoMm 168,3 MM METOIOM YCTaHOBKHU IIEMEHTHBIX MOCTOB;

CO CHYIIEHHBIM OJKCIUTyaTallMOHHBIM XBOCTOBUKOM 177,8 MM METOJIOM YCTaHOBKHU
IIEMEHTHBIX MOCTOB;

CO CIYUIEHHBIM 3KCIUTyaTallUOHHBIM XBOCTOBUKOM 2445 MM METOJAOM YCTaHOBKH

OEMCHTHBIX MOCTOB.

Hepe;[ YCTaHOBKOﬁ HEMCHTHBIX MOCTOB 3KCIINTYyaTallUOHHOC O60py,ZLOBaHI/Ie JOJIXKHO OBITH

H3BJICUYCHO U3 CKBAXXHWHBI.
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OxoHuaTenbHasE JUKBUAAIUS CKBOKUHBI TPOM3BOJAUTCA IO pEIICHHI0 3aka3uuka. B
000pyI0BaHUE yCThs TUKBUIUPYEMOM CKBAXKUHBI BXOAUT 00pe3Ka BceX 00CaHbIX TPyO, HaunHas
¢ kosoHHBI 473,1 MM (ecnu kononHa 339,7 MM u3BieueHa) U 3akaHumBas 762,0 mMm. OOpeska
00caHbIX TPYO OCYIIECTBIISETCS TUAPABINYECKON TPyOOpe3Koii B UHTEpBalie ITyOuH 1-2 M HIKe
YPOBHS JHAa MOpS C TMOCIEIYIOIIMM M3BJICYCHHEM OOpe3aHHBIX TpyO TpyOOIIOBKOMA
COOTBETCTBYMOIIEr0 pasmepa. [locme oOpe3ku Bcex TpyO W HMX MOABEMA yCTaHABIUBACTCS

MOCJIEHUNA MOCT B MHTEpBajie Ha 50 M HUXKE JHA MOps, T.€. B KosioHHax 473,1 mm u 762,0 mm.

[Ipu ycTaHOBKE JMKBHAAIMOHHBIX MOCTOB HCIIOJIB3YETCS LIEMEHTHBIA pPacTBOP
3 19
miotHocThi0 1800 Kr/M°, mpuUroToBICHHBIH Ha ocHOBe IieMeHTa kiacca «Gy». Ilepen

HEMCHTHUPOBAHHUEM HGO6XO,Z[I/IMO IMPOU3BCCTU na6opaToprn7I dHaJIN3 TaMIIOHA>XHOI'O pacTBOpa.

[TonbGop peuentyp LEMEHTHOrOo pacTBopa M Oy(epHBIX XKUAKOCTEH Il yCTaHOBKU
HEMEHTHBIX MOCTOB JIOJDKEH OCYIIECTBIISTHCS C YYETOM TOPHO-T€OJOTHYECKUX YCIOBUMN
CKBQ)KMHBI, a TAK)KE €€ TEXHOJIOTMUECKUX O0COOCHHOCTeH. B kadecTBe MpoaBOYHON KHJIKOCTH
UCTIONB3YyeTCsl OypOBOi pacTBOp TaKOW jK€ TUIOTHOCTH, KaK M PAacTBOP HAa KOTOPOM BEJIOCHh
OypeHue CKBaXHHBI TIOJ] OJKCIUTyaTallMOHHYIO KOJOHHY. OCHOBHBIMH OHNpPEACISIONIMMU
napaMeTpamM IMojadopa peLenTypbl LIEMEHTHOIO pacTBOpa SBIAETCS BpeMsl Hayala €ero

3arycreBaHus, BOOJOOTACICHUEC, IPOYHOCTb HEMCHTHOI'O KaMHS HA CXXAaTHUC U n3ruo.

Tlopsanok opranmuzamnuu padoT IO YCTAHOBKE IIEMEHTHBIX MOCTOB

Bce pa6OTBI 110 JIMKBU AU CKBAXXUHBI IPOBOJAATCA IO MHUIIUATUBEC ITOJIB30BATECIISL HEAP

B COOTBCTCTBHUHU C ITJIaHAMHU pa60T.

[IpenBapuTenbHO, MPeAyCMATPUBAIOTCS CIAEAYIONTNE PAOOTHI:

3arIyHINTh CKBAXUHY OYpOBBIM PAaCTBOPOM C KOMIIOHEHTHBIM COCTAaBOM M MapaMeTpaMu,
KOTOPBIE UCIOJIb30BATINCH MPU OYPEHUN CKBAKUHBI B IPOTyKTUBHOM HHTEPBAJIE;

Ha YCTb€ JEMOHTHUPOBATh (DOHTAHHYIO apMaTypy M YCTaHOBUTH IPOTHBOBBIOPOCOBOE
obopynoBaHue;

W3BJIEYb BHYTPUCKBAXXUHHOE 000PYAOBaHNUE;

CIYCTUTh 3JIMBOYHYIO KOJOHHY O HUKHEW TPaHUIbl IIEMEHTHOTO MOCTa, MPOMBITH B
TEUEHUE JBYX ITMKIOB C BBIPAaBHHUBAHHWEM IapaMEeTPOB OypOBOTO pacTBOpa, MPOBEPHUTH HaA
OTCYTCTBHUC ITOTTIOCHUA WX IICPEIINBA,

YCTaHOBUTH JIMKBUJAIIMOHHBI MOCT Ha paBHOBECHE C KOHTpOJEM IO OO0BEMY B

CJICIIYIOH.ICI‘;I MoCICA0BAaTCIBHOCTH !
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1. 3akauats OydepHyto KUIKOCTh Nel (paccunTaHHbIi 00BEM);

2. 3aKayarh IIEMEHTHBIH pacTBOp (pacCUUTAHHBIH 00BEM);
3. 3akavath OydepHyro KUIKOCTh Ne2 (paccuuTaHHBIA 00BEM);
4. 3akayaTh IPOAABOYHYIO KUJKOCTb;

5. MNOJHATH 3aJIMBOYHYIO KOJIOHHY HO0 BerHeﬁ rpaHvibl YCTaHABJIMBA€MOI'O MOCTa,
IMPOBECTU IIPOMBIBKY B TCUCHHUC IBYX IHUKIOB C LCJIbIKO BBIMBIBAHHSA OCTATKOB HEMEHTHOI'O

pacTBoOpa;
6. monHATh 60-70 M 3AIMBOYHBIX TPYO:

6.1 mpu ycraHoBke IEeMEeHTHOro wmocta Nel, repMeTH3UpoBaTh YCThE€ M CO37aTh
U30BITOYHOE /IaBJICHHE Ha YCThE M3 pacyera CO3/laHus Ha 3a00e CKBaXHWHBI naBieHue Ha 10 %

MEHBIIIE JJaBJICHUS pa3pbiBa IJIACTOB, OCTaBUTH ckBaxuHy Ha O31] (He menee 16 yacoB);

6.2 IIprU YCTAHOBKC IOCICAYIOIHNX LIEMCHTHBIX MOCTOB, I'CPMETU3UPOBATHL YCTHE U

octaBUTh ckBakuHy Ha O3L] (He meHee 16 yacoB);
7. PasrepMEeTU3UpPOBATE YCTHC CKBAXKWHBI U IMIOAHATH 3aJIMBOYHYIO KOJIOHHY,

8. cirycTuTh 3a1MBOYHY0 KoJIoHHY My KHBK ¢ nonoToM 10 neMeHTHOro MocTa, NpoMbITh
CKBa)XMHY, HalllyIIaTh U UCIIBITATh MOCT Ha IPOYHOCTh. Hanmuyue Mocrta npoBepseTcs pasrpy3Kou
OypHIIBHOTO MHCTPYMEHTA C YCHJIMEM, HE MPEBBILIAIOIINM MPEAETIBbHO J0MYyCTUMOM Harpy3Ku Ha
LEMEHTHBI KaMeHb. Kpome Toro, 1ieMEeHTHBII MOCT B MHTepBajie nepdopainnuy UCIbITHIBAECTCS
METO/I0M T'HJPaBIMUECKON OIPECCOBKH COBMECTHO C 00CaJHON KOJIOHHOM M YCTaHOBJICHHBIM Ha
HEH MPOTUBOBBHIOPOCOBBIM 00OPYIOBAaHUEM Ha JaBlieHHe, peBblmatomiee Ha 10% naBieHue npu

AKCILTyaTaluH.
9. NOAHATH UHCTPYMEHT U3 CKBAKUHBI.

21.]'[5{ Ka4eCTBEHHOM YCTaHOBKH HEMECHTHBIX MOCTOB B HMHTCPBaIaX CKBAXXHWHBI C YIJIOM
HakJioHa Oonee 40 rpagycoB BO3MOKHO NMPUMEHEHHE [IEMEHTUPOBOYHOTO peTeiiHepa (MOCTOBOM
nakep-npoOKH ¢ BO3MOXKHOCTBIO 3aKaYKH IIEMEHTHOT'O PacTBOpa B MOMAKEPHOE MPOCTPAHCTBO).
Cnyck pereiiHepa M 3aKayka LIEMEHTHOTO PAacTBOPA IMPOU3BOJATCS 3a OJIHY CIIyCKO-TIOJbEMHYIO

OTeparuio.
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PesynbraTsl paboT 10 yCTaHOBKE MOCTOB, MPOBEPKE MX HA MPOYHOCTH (F€PMETUYHOCTD)

O(OPMIISIFOTCS] COOTBETCTBYIOIIIUMH aKTaMH 32 MOAMKICHIO HCTIOTHUTEIICH.

KOHCEPBAIINA CKBAXXHWHbBI. TEXHOJIOTUYECKHUE U TEXHUYECKHUE
PEINEHWA 110 KOHCEPBAIIMN CKBAKMHDBI

KoHcepBanust ckBaxuHb! (C JTMKBUAMPOBAHHOM HIDKHEH 4acThlO) MpeaycMaTpUBaeTCs Ha
BpeMsl pellleHusl Bolpoca IO 3a0ypuBaHHIO OOKOBOIO CTBOJA HA JPyrHe SKCIUIyaTalluOHHBIE
OOBEKTbl MECTOPOXKJIEHUS WIM B JAPYyrux ciydasx no peuenutro Kommanuu. Pemienue
npuHuMaercss ¢ yderom TpeboBanuii mm. 1061 um 1062 ®Hull «llpaBuna Ge3zomacHOCTH B

HE(TAHOM U ra30BON MPOMBILIIEHHOCTH.

[Ipu koHCepBalMK CKBaXMHA JOJDKHA OBITh 3amojiHeHAa OypOBBIM PAacTBOPOM C

IIPOEKTHBIMU IapaMeTpaMu C 100aBI€HUEM UHTUOUTOPAa KOPPO3HUH.

B ckBakuHy criycKaroTCsi OypriIbHBIC TPYOBI 10 TIIyOUHBI Ha 50 M BBITIIE HCKYCCTBEHHOTO
3a00s1. KoHcepBanus CKBaXHHBI MOXKET IMPOM3BOAUTHCS 0€3 CIycka OypHILHOTO MHCTPYMEHTA
Py HAIMYMU JBYX MPOBEPEHHBIX U OMPECCOBAHHBIX OAphEepOB (LIEMEHTHOTO MOCTA U IaKep-
MPOOKHU WK IBYX LIEMEHTHBIX MOCTOB). BepxHsisl 4acTh CKBaKMHBI 3aIIOJTHAETCS He3aMep3aroleit
KUAKOCTBIO (MUHEpaIbHBIM MaciioM). [ myxas 3armyika win GoHTaHHas apMaTypa JI0JKHA ObITh
YCTaHOBJICHA HAa KOJIOHHOM TOJIOBKE, OMPECCOBAHA HA MAKCUMAJIbHO OXKHMJIAEMOE [aBJICHUE B
ciyyae 'HBII u obecnieunBaTh BO3MOXXHOCTH MOHUTOPHHTA JIABJICHHUS] B CKBKUHE COTJIACHO

p83pa6OTaHHOMy u y'TBep)KI[éHHOMy IJIaHY MOHUTOPUHI'A JaBJICHU.

Cpok KoHcepBaluy, NpeayCMOTPEHHBIN TPOeKToM — 110 1 rosa u Gonee.

Tlopsanok opranm3anmu padoT M0 KOHCEPBAIINUA CKBAKUHEI

Bce paboTrbl 1o KOHCepBalMM CKBaXMHBI IPOBOJATCS 1O YTBEPKICHHOMY H
COIIaCOBaHHOMY IUTaHy pabot. [InmaH Ha KOHcepBalMIO0 CKBa)XMHBI JOJDKEH COCTAaBISTHCS C
Y4eTOM KOHKPETHBIX TOPHO-T€OJIOTHYECKHX OCOOCHHOCTEH pas3pes3a, CoAepKaTh MOJIPOOHYIO
UHPOPMALIMIO 10 TEXHUYECKOMY M TEXHOJOTHUYECKOMY COCTOSIHUIO CKBaXKMHBI, MPUYHMHAX
KOHCEpBallUM, IUIAHUPYEMBIX paboTax Mo OOOpYIOBaHUIO YCThSl M CTBOJA C YKa3aHHEM
OTBETCTBEHHBIX MCIOJHUTENEH. YKa3aHHbIEC B IIJIJAaHE CPOKU KOHCEPBALMU U MOPAIOK KOHTPOJIS
TEXHUYECKOTO COCTOSTHUSI CKBKUHBI JTOJDKHBI COOTBEeTCTBOBaTh TpeboBanusim OHull «IIpasuma
6e3omacHOCTH B He(TAHOW M Ta30Boi mpombinuieHHocTH», OHUll «llpaBuia GezomacHocTH

MOPCKUX 00BEKTOB HC(I)TCI“EBOBOFO KOMIIJICKCa».
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Ha Bce mpoBeneHHble paOOThI MO KOHCEPBAIMM CKBAXUHBI, COCTaBJISETCS aKT Ha

BBIIIOJTHCHHBIC pa6OTI:I 3a NOAIINCBHIO HCIIOJIHUTEICH.

[Iponnenue CpOKOB KOHCEpBAlMM 3aKOHUYEHHON  CTPOMUTEIHCTBOM CKBaKUHBI

OCYILIECTBJISIETCS B MOPSIKE, yCTAaHOBIEHHOM Kommanuen.

BPEMEHHA KOHCEPBAILIMA NJIX ITPUOCTAHOBKA CKBAXXIWH

[Tpu HEoOXomUMOCTH (HampUMep, OTCYTCTBHE Ha IUIATGOpPME MO KaKOW-THO0 MpUYHHE
BHYTPHCKBOXUHHOTO 000PY/I0BaHMS) CTPOUTEIBCTBO CKBAKUHBI MOXKET OBITH MIPHOCTAHOBIICHO,

a caMa CKBa)XMHa BPEMCHHO 3aKOHCEPBHUPOBaHa.

JUis BpEMEHHOH KOHCEpBAallMM CKBAaXHHBI CO CHYLIEHHOW (HerneppopupOBaHHON)

KOJIOHHOI HEOOXOINMO:

1. CnycTuTh B CKBaXHHY KOJOHHY OYypHUJIBHBIX TPYyO 10 IIyOMHBI HCKYCCTBEHHOTO

3a004;

2. [IpoMBITH CKBaKMHY OYpOBBIM pPAacTBOPOM, OOpaOOTaHHBIM HHTHOUTOPOM
Koppo3uu. [lapaMeTpsl pacTBOpa JOJDKHBI COOTBETCTBOBATH MPUHSATHIM IMPOCKTHBIM PEIICHUSM

JUI PacTBOpa, IPUMEHAEMOro Ipu OypeHUH M0l COOTBETCTBYIOLIYIO0 00CaHYIO KOJIOHHY;
3. [TonHATH KONOHHY OypHIIbHBIX TPYO 10 TyOuHB! 50 M.

4. VYCTaHOBUTH B CKBa)XMHE MOCTOBYIO Makep-npoOky (Ha rirybuHe ~50 M oT nHa

Mops);

[Ipumeuanue. [lpu KoHCepBalMM CKBaXXUH CO CIYIIEHHBIMH OOCaIHBIMU KOJOHHAMH,
OalIMaky KOTOPBIX HE BCKPBITHI, U ONPECCOBAHHBIMU HAa T'€PMETUYHOCTH B COOTBETCTBHUE C

NPOEKTHOH JIOKyMEHTalllel, MOCTOBasI Makep-NpoOKa B CKBaKMHE MOXKET HE yCTAaHABJINBATHCS.
5. Bepxnioro gacts ckBaxuHsl (0 — 50 M) 3amogHUTH HE3aMep3aroLei KHUIKOCTbIO;
6. [TonHATH KOJIOHHY OypUIBHBIX TPYO.

VYcThe CKBaXHMHBI JOJDKHO OBITH 000pY/10BaHO (DOHTAHHOU apMaTypoi IMOO 3ariayIIKOM.

PEKOHCTPYKIIMS CKBAXIWH U KATIUTAJIbHBIN PEMOHT

Jlyia BoccTaHOBJIEHUST pabOTOCIIOCOOHOCTH (OoHIA CKBaXXKMH JIYHCKOrO MECTOpOKJIEHUs
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IUTAHUPYETCS BBIIIOJHEHNE KAlUTAIBHBIX PEMOHTOB U PEKOHCTPYKIUHM CKBAXXHH 0€3 M3MEHEHUS
WIN C U3MEHEHHEM KOHCTPYKIIMU CKBAXKUHBI, BKJIIOUas 3ape3Ky OOKOBBIX cTBOJIOB. OCHOBaHHEM
JUIS TIPUHSATUS PELICHMs SIBJIAETCS aHAJIU3 TEKYLIEro COCTOSHUS CKBAXKUHbBI: OOBOJHEHHOCTD,
CHIDKEHUE IIPOLYKTUBHOCTH, HAJIMYUE IIECKA B IMPOLYKLHMHA CKBAXKUH, TEXHUYECKOE COCTOSTHUE
00caHbIX KOJIOHH U T.1. KanuTallbHble pEMOHTBI U PEKOHCTPYKLUS MOTYT IIPOBOAUTCS Ha BCEM

done ckBaxuH JIYHCKOTO MECTOPOKICHUS.

[Tpu peKOHCTPYKIMK CKBAKMH BO3MOXHBI CIIEIYIOIINE BAPUAHTHI:

3aMeHa YCTaHOBJIEHHOTO MEp(POPUPOBAHHOTO XBOCTOBHKA Ha (WIBTP C TIpaBUHHON
HaOuBKOM (0€3 M3MEHEHHUs THaMeTpa UK C U3MEHEHUEM JuameTpa/0e3 n3MeHEHUsI MapKu CTalln
WM C U3MEHEHUEM MapKH CTalH);

3amena ¢uiabTpa C TrpaBUifHOW HAOWBKON Ha nephOpUpOBaHHBIN XBOCTOBHK (0e3
U3MEHEHHS JHaMeTpa WIA C HM3MEHEHHEM [uamerpa/0e3 W3MEHEHHs MapKH CTald WIH C
M3MEHEHHUEM MapKH CTajH);

3aMeHa SKCIUTyaTallMOHHOW KOJIOHHBI HA KOJIOHHY JAPYroro Auamerpa, ¢ U3MEHEHHEM
TOJIIIMHBI CTEHKH/0e3 N3MEHEHUS TOJIIUHBI CTEHKH, C U3MEHEHHEM MEXaHMYeCKHX CBOWCTB/0e3
U3MEHEHHS MEXaHMYECKHX CBOICTB, B TOM YHCJIE BO3MOXKHA 3aMeHa Ha KOMOWHUPOBAHHYIO
KOJIOHHY .

3aMeHa 00cCalHbIX Ha KOJOHHY JPYroro JAuaMeTpa, ¢ U3BMEHEHHUEM TOJIIUHBI CTeHKH/0e3
U3MEHEHHs TOJIIMHBl CTEHKH, C M3MEHEHHEM MEXaHWYEeCKHX CBOWCTB/O€3 H3MEHEHUs

MEXaHUYECKUX CBOMCTB, B TOM UHCJIE BO3MOXHA 3aME€HA Ha KOMOUMHMPOBAHHYIO KOJIOHHY.
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3AKVIIOYEHUE

B «l'eonmormueckomM oTueTe O pe3ysbTaTax OIBITHO-IPOMBIIUIEHHOIO pPa3MELIeHUs
NOMYTHBIX BOJ ¥ TPOMBIIUIEHHOTO pasMemeHuss OypoBbIX OTX0q0B Ha JIyHCKOM
HePTEra30KOHACHCATHOM MECTOPOXKICHUH. Y TOUHEHHE 00BEMOB pa3MeEIIeHUs MOy THBIX BOJ U

O0ypoBsIx 0TXx010B» (potokos I'K3 Pocueapa Ne 5077 ot 04 utons 2017 1.) yTBEp>KICHBI:

- Iepexoa K MPOMBINIJICHHOMY pPasMCIICHHUIO HOHYTHOﬁ BOAbI, MMapaMETpbl CHUCTCMbI

Har"He€TaHus HOHyTHOfI BOJBI,

- HapaMeTpbl CUCTEMbI HArHETaAHUA NIPU OCYHICCTBIICHUU MPOMBIIIJIICHHOIO pasMCIICHUSA

OTXOJIOB OypeHus,
- IPOTHO3HBIE 00BEMBI OTXO/I0B OYpEeHHsI U MOMYTHBIX BoJ Ha nepuona 2017-2041 rr.

Hacrosiee «[[OHOJ'IH@HI/IG K TCEXHHUYCCKOMY IIPOCKTY...» OCHOBAHO HaA IIPOCKTHBIX

penieHusx yrepxxaéunoro «I'eomormueckoro oryera...» [14].

B nmanHOii pa®oTe y4YTeH OMBIT MPOMBIILICHHOIO Pa3MEUICHUs OTXOJOB OypeHHs U
HOIMYTHBIX BOJ Ha JIyHCKOM MECTOpOXXISHHH B T€UEHHE Bcero mnepuona pasmenienus no 2020

roJa BKIIFOYUTCIBHO.

[IpombiliieHHOE pa3MeIIeHre OTXOJ0B OypeHHus W TOMyTHBIX Boja Ha JlyHCkom
MECTOPOXKACHHUH MPEAIAraeTcsl K COrJacOBaHUIO CO CIEAYIOLIMMU apaMeTpaMu:

3aKayKa OTXOJIOB OYpEHHs B MPEPHIBUCTOM pexuMe (opuusaMu oosemMoM 10 1,0 Teic. M)
10 2041 r. ¢ UICOIB30BAaHUEM THUPOPA3PHIBA MJIACTOB HA 0a3€ OJIHOM MOTIIOIMIAOIIEH CKBAKUHBI
B MHTEpPBAJ HEMPOIYKTUBHOTO pa3pe3a, COOTBETCTBYIOIMIMI aOCOMOTHBIM riryOmHamu 2100 —

3000 wm;

TIPOTHO3HBIH 06beM 0TX00B Oyperus Ha nepuon 2021-2041 rr. — 528,2 Teic. M°,

YCThEBOE JaBJieHHe HarHetanus — 1o 45 Mlla;

ITOTHOCTH MYJIBITHI OypoBOTO mITaMa — 10 1,3 r/eM’;

3aKayka MOIMyTHBIX BOJI HEIIPEPHIBHOM PEXHMME C UCIOIb30BaHUEM I'HIpOPa3phIBa IJIACTOB
Ha 06a3e 0JJTHON HarHeTaTeIbHON CKBAYKMHBI B MHTEPBAJ pa3pe3a, COOTBETCTBYIOIIUI aOCOIOTHBIM
riryounamu 2100 — 3000 m;

MIPOTHO3HBIN 00BEM IOy THBIX BOJI, MTOIISKAIINX 3aX0OpOHEHNUT0 Ha reproa 2021-2041 rr.

—9,45 mutH. M3, YCTbEBOE JaBiieHHe HarHeTaHus — 110 45 Mlla;

TIPOM3BOIUTENHHOCTh 3aKAUKH TIOMyTHOM BoIbI 10 1 049 ThIc. M%/cyT.
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[TapameTpsl pasmenieHHs] OTXOMOB OypeHHUs M TOMYTHBIX BOJA OBUIM COTJIAaCOBaHBI B

nocyieaHeM «/lonoJMHEeHNH K TEXHHYECKOMY IMPOeKTy...» [42], B mpencraBieHHOW paboTe OHU

npeaiararoTcsa 0e3 U3MEHEHHH.

Ha JlyHCcKOM MecTOpOXKACHUU TMPOOYPEHBI 3 MOTIIOMIAIONTNE CKBAXKUHBI: JIBE CKBAXKUHBI
JIA-512 u JIA-519 — nnsa pa3menieHusi oTxon0B OypeHuss u oaHa ckBaxuHa JIA-515 — mous
pasMelieHusi TomyTHOM Bozabl. YerBepras (pe3epBHas) choenuaibHas ckBaxuHa JIA-509
3allaHUPOBaHA B CIydyae HEOOXOIMMOCTH B TIpeNeNiax YTBEPXKICHHOIO TOPHOTO OTBOAA K
munensun [1IOM 13802 35 ot 24.10.2006 r. Pemenue o HazHaueHun ckBaxxuHbl JIA-509 (st
pa3MenieHusl OTXOAOB OypeHHs WM TOMYyTHOW BOABI) OylIeT MPUHATO B 3aBUCUMOCTH OT
TEXHUYECKOTO COCTOSTHUS YKe UMeoImuxcs ckBakuH JIA-512, JIA-519, JIA-515 u notpeOHOCTH

B pasMCIICHUHN TOI'O UJIKX UHOI'O BHUAa OTXOOOB.

OnpIT 3KcIUTyatanuu noryomanmux ckBaxud JIA-512 u JIA-519 ucnons3oBan uis
ONTUMU3ALMM JajJbHEHIIEro Ipolecca pa3MeleHuss OTX0J0B OypeHus. WHTepBanbl uis
pa3MeIeHnsl OTXOAO0B OypeHHUsi PEeKOMEHAyeTcs BBIOMpaTh B IECUYAHMKAX M aJIEBPOJIHUTAX.
Kononna HKT He nomkHa nepekpblBaTh MHTEPBAJIbI Neppopaluy MOIIOMAMEH CKBaXKUHBI.
MakcuManbHbIii 06beM TOpLMH MyJbHbl OypoBoro mmama coctasiaseT 1,0 Teic.m®. O6bem
TIPOMBIBOK CKBaKHHBI MOPCKOH BOJOH MOCHEe 3aKaykd MyJibIbl MOXKET gocTurath 90 M° u
IpeJcTaBIsieT cOO00M HAKOIUIEHHBIM 00beM 3aKauku HECKOJBKHUX MOPLUM, MpU 3TOM 00beM

MIPOMBIBKH yBeIH4eH 110 150 M.

B npencraBieHHOM K cOTylacoBaHUIO «J{OMOJTHEHUN K TEXHUYECKOMY MTPOEKTY...» YTOYHEH
KJIaCC OIMACHOCTH OTXO0J0B OypeHus, pa3MellaeMbIX 4Yepe3 IOIJIOIAIIINe CKBaXMHbBI, Ha
JlyHckoM HedTerazokoHaeHcaTHOM MectopoxaeHud. C  y4€roM TmepedyHs M cocTaBa
3aKauyuBaeMbIX (IIIOMJIOB, a TAKXKE KOMIUIEKCA T€0JIOTMYECKUX MU TEXHHKO-TEXHOJIOTHUECKUX

YCIIOBHH, BO3MOXKHO pa3MelrieHue (3axopoHenue) Oyposbix orxo0B III-1V kinaccoB onacHoctu.

Hacrosmee «/lononnenne k TeXHUYECKOMY IIPOEKTY...» BBIIOJHEHO B COOTBETCTBHUHU C
[Tpukazom Munnpupoast PO ot 27.10.2010 r. Ne 464 «OG6 yTBepkIeHHMH TpeOOBaHHHA K
CTPYKTYpe U O(GOPMIICHHIO MPOEKTHOM TOKYMEHTAlluM Ha CTPOUTENILCTBO U IKCILUTyaTaLUIO
MOJ3EMHBIX  COOPYXKEHHI, HE CBSI3aHHBIX C J0OblYeH  TOJE3HBIX  HCKOMAEeMbIX»,

3apeructpupoBaHHoM B Muntocte P® 23.11.2010 r. Ne 19019.
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CIIMCOK UCHIOJIB30OBAHHBIX NICTOYHUKOB

Cornamenue o Pasznene Ipoxykiuu (CPIT) ot 22 urons 1994 r.

Jlnnensust Ha IPaBO MOJIB30BAHUS HEPAMU C LIETBI0 pa3paboTKH (pa3BeaKH U T0ObIYH)
[IIOM 10408 HP ot 20 mas 1996 r.

JInnensus LLIOM 13802 3D Ha npaBo M0JIb30BaHMs HEAPAMU C LIEIbIO CTPOUTENHLCTBA U
SKCITyaTallid TOJ3EMHBIX COOpPY)KEHMI, HE CBSI3aHHBIX C JOOBIYEH MOJE3HBIX
UCKOMAeMbIX JJI OIBITHO-MPOMBIIUIEHHOTO U IOCJIEIYIOIIEro MPOMBIIUIEHHOTO
pa3MereHust OypoBbIX OTXOJ0B U MOMYTHEIX BOJ Ha JIYHCKOM HETEra3oKoHICHCATHOM
MmecTtopoxaeHuu ot 24.10.2006 r.

Hononnenue x nauuensun HIOM 13802 35 Ha npaBo MOJIb30BaHUS HEPAMU C IIEJBIO
CTPOUTENIbCTBA U IKCIUTyaTallMd MOJ3EMHBIX COOPY)KEHUH, HE CBSI3aHHBIX C J0OBIYEH
MOJIE3HBIX ~ HMCKOMAEMBIX  JUJII  ONBITHO-TIPOMBILIUICHHOTO W TOCJIEAYIOIIEro
MPOMBIIIUICHHOTO pa3MeIIeHusi OypOBBIX OTXOJIOB W TOIYTHBIX BOJ Ha JlyHCKOM
He(drerazokoHaeHcaTHoM Mectopokiaenun ot 17.01.2013 r. ITucemo DenepanbHOrO
ArentctBa o Heapononb3oBanuto NeMIT-03-31/130 ot 11.01.2013 1.

['opuooTtBoHbIi akT Ne65-7700-00874 k nuuenszun [LIOM 13802 3D ot 24.10.2006 r.,
Boiman 17.06.2021 r. Caxamuackum YmpasieHuem Pocrexnanzopa. Cpok AeicTBus
TOPHOOTBOHOTO akTa — 710 19.05.2026 r.

TexHonornueckas cxema 3aXOpOHEHUSI OTXOJIOB OypeHHs U MONMyTHOHM Boasl JIyHCcKoOro
He(Tera3oKoHEHCATHOTO MecTOpoxaAeHUsD, [IpoTokon LIKP Ne 3082 ot 27.11.2003 r.
OkcneprtHoe 3akioueHre oT 11.11.2003 r. Ha TeXHOJIOTHYECKYIO0 CXEMY 3aXOPOHEHUs
OTXOOB OypeHus © TomyTHOW Boabl JIyHCKOro He]TerazokoHAEHCATHOTO
MecropoxaeHus 2003 r.

TexHUYeCcKui TPOEKT HA CTPOUTEIBCTBO U AKCIUTyaTallMIO MMOJI3EMHBIX COOPYKEHUH, HE
CBSI3aHHBIX C JOOBIYEH MOJIE3HBIX MCKOMAEMBbIX, B IEJIIX Pa3MEIEHUS MPOMBIIIIEHHBIX
0TXO0J0B B npenenax JlyHckoro auneH3nonHoro ydactka 2006 r.

[Tucemo PTH Nell-18/707 ot 13.03.2006 1. 00 YyTBEp)KIEHMHM SKCIEPTU3BI Ha
TexHUYeCcKui MPOEKT Ha CTPOUTEIHCTBO U AKCILUTyaTallMIO MOJI3EMHBIX COOPYKEHUH, HE
CBSI3aHHBIX C JOOBIYEH TOJIE3HBIX MCKOIAEMBIX, B IEJISIX Pa3MEIIECHUS MPOMBIIIIIEHHBIX
OTXOJOB B mpeenax JIyHCKOro JUIEH3MOHHOIO y4acTKa.

['eonoro-ruaporeonornaeckoe 0OOCHOBaHHWE BO3MOXKHOCTH 3aXOPOHEHUS OTXOJI0B
OypeHus U TTONMyTHBIX BOJI Ha JIYyHCKOM MECTOPOXK/ICHHH.

JlomioTHEeHNE K TEXHUYECKOMY MTPOEKTY Ha CTPOUTETHCTBO U IKCIUTYaTallUIO TTOA3EMHBIX
COOPYXKEHH, HE CBA3AHHBIX C JOOBIUEH MOJE3HBIX UCKOMAEMBIX, B LEISIX Pa3MEIICHUS

MNPOMBIINIJICHHBIX OTXOAOB B IIPEACIaAxX .Hy'HCI(OFO JIMICH3UOHHOI'O0 Yy4YacCTKa 2010 r.
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3aKkIIl0YeHne SKCIePTU3bI MpoMbInuIeHHoH 6e3onmacHocT Ne 1389.3010 ot 15.04.2010r.
['eonoruueckuii OTYET O PE3yJIbTaTaX ONBITHO-IPOMBIIUIEHHOTO pa3MELIEHHs] OTXO10B
OypeHus ¥ OMyTHHIX BoA Ha JIyHCKOM HedTerazokoHmeHcaTHOM MectopokaeHuu 2011
r. IIpotokon I'K3 Pocuenpa Ne 2716 ot 02 mapta 2012 1.

JlononHeHne K TEXHUYECKOMY IIPOEKTY Ha CTPOUTENIBCTBO U KCILIYaTalLMIO MOA3EMHBIX
COOpPY)KEHHMH, HE CBS3aHHBIX C JOOBIYEH TOJE3HBIX MCKOMAeMbIX, B IIEJAX
MIPOMBIIIIEHHOTO pa3MelleHnus OypOBBIX OTXOJIOB U APYTUX >KUIKOCTeHl Ha JlyHckom
He(TEra30KOHIEHCATHOM MECTOPOXKACHUU. Y TOUHEHHE TEXHOJIOTUYECKUX PEUICHHUH 1o
pe3yJibTaTaM ONBITHO-IIPOMBIIUIEHHBIX padoT. [IpoTokon Tepputopuansuoi Komuccueit
(TKP) no pa3zpaboTke MECTOPOKACHUH NOJIE3HBIX HCKOIaeMbIX 110 CaxanuHCKOM o0aacTu
Neo 20-14nc or 07.07.2014 r.

['eonornueckuii OTYET O pe3ynbTaTax ONBITHO-IIPOMBIIUIEHHOTO Pa3MEIICHUS MOy THBIX
BOJ W TPOMBIIUICHHOTO  pa3MelleHuss OypoBbIX  OTX0J0B Ha  JlyHCKOM
HE()TEra30KOHJICHCATHOM  MECTOPOXKICHUH. YTOYHCHHE OOBEMOB  pa3sMEIICHUS
NOMyTHBIX BoJ 1 OypoBbIx 0TX0A0B 2017 1. IIpoTokon I'K3 Pocuenpa Ne 5077 ot 4 utons
2017 r.

MeTtonuyeckue peKOMEH1alluu 10 000CHOBAHUIO BBIOOpA y4aCTKOB HEJp Uid 1iesieH, He
CBSI3aHHBIX C JOOBIYEH MOJIE3HBIX UCKOAEMBbIX.

NMI'ul". Hayuno-rexundeckuii oTuér «CelicMonornyeckoe 000CHOBaHNE BO3MOXKHOCTH
pa3paboTku JIyHCKOrO MeCTOpOX/IEHHUs, Ha HCTOILEHHE, 3aKauku 0oOpaboTaHHOTO
pacTBopa u BEIOYpEHHOTO Iutama u obecrieuenust 6e3onacHocTu miatGopmel «JIYH-Ay,
2003 1.

['eonoruueckoe CTpOEHUE U MOICYET 3aMacoB HEPTH, Ta3a U KOHJEHCATa MECTOPOXKICHHS
Jlynckoe-mope, Caxanunckoit oonactu, PCOCP. Kopansuyk B.C., Oxa 1990 .
3aKiI04eHNe O JOCTaTOYHOCTH HW3YYEHHOCTH TI'€OJIOTHYECKOrO0 CTpPOeHUs O0BeKTa
3aXOpOHEHMSI OTXOJI0B OypeHMsI U MOIMYTHBIX BOJA JIyHCKOro HeTera3oKoHAEHCATHOTO
MectopoxaeHus. IIporokon I'K3 Ne 924 ot 02.08.2004 .

Cutler T, Alaskan Underground Injection Control of Solid Waste Disposal, Book:
Underground Injection Science and Technology. Edited by Chin-Fu Tsang and John Apps,
Earth Sciences Division Lawrence Berkeley National Laboratory, Berkeley, CA,
ELSIVER 2005. p. 557 — 568.

Segal P., Grasso J.R., Massop A. (1994) Poroelastic stressing and induced seismity near
The Lacq gas field. Southwestern France. J. Geophys.Res., Vol. 99, No B8, p. 15423 —
15438.

Brkic V., Omrcen I., Bukvic S., Gotovac H., Omrcen B. and Zelic M. Disposal of Meat



22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

259

and Bone and Residual Ash by Injection into Deep Geological Formation Book:
Underground Injection Science and Technology, Edited by Chin-Fu Tsang and John Apps,
Earth Sciences Division Lawrence Berkeley National Laboratory, Berkeley, CA,
ELSIVER 2005, p. 569 — 586.

AATA International, Inc. “Environmental Impact Assessment for Eastern Orenburg Oil
and Gas Development Project, Orenburg, Russia”, (Gazprom, Official bulletin).
OnepaTrBHOE N3MEHEHHUE 3aI1acoB ra3a U KOHJIeHcaTa B IpeiesiaX TeKTOHMUECKUX OJIOKOB
II-V1 Jlyackoro mecropoxaenuss CaxamuHckoir oOmactu Poccuiickoit denepamnmm.
[Tporoxon 'K3 Ne 18/53-mp. ot 03.02.2011 r.

TexHonormueckass  cxema  paspabotkum  JlyHckoro — HedTerasokoHAEHCAaTHOTO
mectopoxaenus, [Iporoxon LIKP Pocueap mo YBC Ne 64563 ot 18.12.2015 .

MI Swaco, Method of Estimating Well Disposal Capacity, International Publication
Number: WO 2009/105330 A2, International Publication Date: 27 August 2009.

Otuer «PH-CaxamuaHUIINMopHepTh» «AHanu3 riryOMHHBIX P00 BOIBI U3 CKBAKUHBI
LUN-A-519 B 1 kaure».

Ortuer nabopatopuu 3aBoja CIII" «CocTtaB moBepXHOCTHOM MPOOKI OMyTHON BOIbL, 2016
L.

Otuer 000 «PH-CaxamuaHUIIUMmopHEPTH» «HccnenoBanus ¢ron10B
MecTopoxaeHus JIynckoe, ckBaxkuna Ne 522 B 3 kuurax Kuura 2 MccnenoBanue CBOCTB
U COCTaBa IIACTOBOW BOJABIY.

['pynnoBoii pabounii mpoeKT Ha OypeHHEe/CTPOUTENBCTBO CKBAXKUH ISl 3aKaUKH OYpPOBBIX
[IJIAMOB U IJIACTOBBIX BOJ ¢ miiaTdopMbl «JIYH-A» Ha JIlyHCKOM MecTopoxkaeHnu, Jran
2 npoekt «CaxanuH-2», 2004 r.

[Tucemo denepanbHO CiTy:KO00H MO 3KOJIOIMYECKOMY, TEXHOJIOTMUECKOMY U aTOMHOMY
Haazopy Ne 11-18/235 o1 02.11.2004 r.

I'pynnoBoii  paboumii HpOEKT HA  CTPOUTENbCTBO CKBaXMH Ha JlyHckom
HedTerazokoHgeHcaTHOM MectopoxaeHnu Tom 1 Kuura «['pynma HarneraTenbHBIX
CKBKUH JJIsl 3aKaukKh OTXOJ0B OypeHus M momyTHOH Boasl NeNe 512, 515, 509, 519
(Koncrpykiwms turm 1).

OkcneptHoe 3akimtoueHne Ne7/740.2004 wna I'pynmoBoil pabouuit MPOEKT Ha
CTPOUTENBCTBO CKBAXHUH Ha JIyHCKOM He(TerazoKOHI€HCATHOM MecTopoxaeHn Tom 1
Knura «['pymnma HarHeTaTeNbHBIX CKBAXUH ISl 3aKAQUYKH OTXOJ0B OYpEHHUs U MOMYTHOM
BozbI NeNe 512, 515, 509, 519 (Konctpykuus tum 1).

CTpOoUTENBCTBO MOTJIOIIAIOIIEN CKBaKUHBI JIA-519 Ha JIyHckom

He(Tera3oKoHIEHCATHOM MECTOPOXAeHUH ¢ Tu1aTdopmbl «JIYH-A».
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[Tpuka3 @enepanbHOi CiyXO0bl MO HAA30pY B cdepe mpupoaonons3oBanus Ne 285 or
03.04.2015 r. 00 yTBEepKACHUM 3aKIIOUEHHE SKCIIEPTHON KOMHCCHUHU TOCYJapCTBEHHOM
9KOJIOTHYECKOM SKCIEPTUHI.

MonepHuzaruss  cUCTeMbl  BogowHkekuuu — 1iatdopmbl  «JIYH-A».  OcHOBBI
IPOCKTHPOBAHUS.

[Taciopt omacHoro orxona «bypoBble OTXOABI M TOIMYTHBIE BOJBI, pa3MellacMbIe B
IyOOKHX TOPU30OHTAX HEZIPY.

[Inan MoHMTOpPHMHra 3aKaykd OTXOJO0B OypeHuss Ha JIyHCKOM MECTOPOXKJIECHUU.
Konrponsusiit  mokyment COUK Ne 4100-S-87-98-T-0014-00-01, yTBep:kIeHHBIH
nuceMoM Ne(02/11-761 ot 01.11.2008 1. VYmpaBineHHsS MO HEIPOIOIG30BAHUIO 10
CaxanuHckoi 001acTu.

[11an MOHUTOpPUHTA 3aKaYKH TOMYTHBIX BOJ Ha JIyHCKOM MecTopokaeHnr KoHTpoIbHbII
nokymentr COUK Ne 4100-S-00-96-P-0028-00-R, 2011 r., yTBEp>KACHHBIH MUCHMOM
Ne02/02-6-403 ot 29.09.2011 r. YnpaBnenus mo HeAPOIOJIb30BaHHIO M0 CaXalnHCKOM
obnacTu.

[Tpuxaz Munnpupoast P® ot 27.10.2010 r. Ne 464 «O6 yTBepxkaeHun TpeOOBaHUN K
CTPYKTYype # O(OPMIICHHIO TMPOEKTHOH JOKYMEHTAlMd Ha CTPOUTEILCTBO H
AKCIUTyaTalMI0 TOA3EMHBIX COOPYXXEHHH, HE CBA3aHHBIX C JOOBIYEH MOJIE3HBIX
HCKOIIAeMBbIX», 3aperucTprupoBanHoM B Muntocte PO 23.11.2010 r. Ne 19019.
Jononnenne Nel k nuueHsuu Ha npaso mnoias3oBaHue Henpamu I[IIOM 10408 HP ot
15.06.2020 r.

[Tran MOHUTOPHHTA 3aKaYKH OTXOJ0B OYpEHUsI, IOMyTHBIX BOJ M APYTHX KHUIKOCTEH Ha
Jlynckom mecropoxxaennu (JIA-519). Konrponbasiii nokyment COUK Ne 4100-S-87-98-
P-0007-00-R, yrBepskaennsiii mucbmoM Nel0-37/720 ot 20.08.2018 r. Otaena reosoruu
u nureH3upoBanus 1o CaxanuHckoi obnactu (CaxanuHHeaApa).

«Jlononnenue k TexHMUECKOMY POEKTY Ha CTPOUTEIBCTBO M AKCILTYaTaIHIO [T0A3EMHBIX
COOpPY)KEHHMH, HE CBS3aHHbIX ¢ J0ObYEH TOJEe3HBIX MCKOMAeMbIX, B IEJIX
IPOMBIIIJICHHOTO pa3MelleHus OypOBBIX OTXOJOB M MOMYTHBIX BOj Ha JIyHCKOM
He(TEera3oKOHIEHCATHOTO MECTOPOK/IEHUS. Y TOUHEHNE TEXHOJIOTHYECKUX PEUICHHH 1o
pe3yibpTaTaM  ONBITHO-TIPOMBINIUNICHHBIX  paboT». Ilpotokonm 3acemanmst TKP 1o
Caxanunckoit obmactu Ne 23-17-nic ot 08.12.2017r.

JononHenue K TEXHOJIOTUYECKOH cxeme pa3paboTku JIyHckoro
HedTerazokoHAeHcaTHOTO MecTopoxaeHus, [Iporokon LIKP Pocaenp mo YBC Ne 7230

or 23.07.2018 .
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