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YIOK 624.131.6

PeXOMEeHOOBAHO K H3JAHMK pellleHHeM TeXHHWecKoro coBeTa (@YHRAMEHTIIPOcKTa
Tocerpos CCCP.

MocoGHe No MPOEKTHPOBZHHMIO 3ALMTHI FOPHBIX BEIPAGOTOK OT HOM3EMHLIX H NOBEPXHOCT-
HBIX BOJ H BOLOTMOHMIKEHHS IIDH CTPOHTENBCTBE M IKCIUTYaTAUMH 3OaHUR M COOPYXKEHHHt (K
CHuI1 2.06.14-85 ,,3aumTa ropHHX BHIPAGOTOK OT MON3EMHBIX H MOBEPXHOCTHBIX BOX™ ¥
CHuIT 2.02.01-83 ,,OcHoBaHns 3panuit H coopyxeHuft”, pas3zn.18 ,JIpoexTHpoBaHKe BOJOTOHK-
werna””) /OyunamenTapoexTt Focctpos CCCP. — M. AIMT LIATII Focctpos CCCP, 1991. — 248 c.

Coflep)XHT TONOXEHHA MO BLIGOPY CHCTEM 3aWUMTHI, KapbepHOro M WIAXTHOTO BOZOOTIIMBA,
MOMONHUTENbHbIe OAHHBIE IIA BLITNOJIHEHHA NpOoeKTHhIX pabor. IIpABencHnl NpUMeEPH PacyeToOB
BOAOIIOHMK eH Hit.

Jna MHXeHepHO-TEXHWYECKHX pabOTHMKOB MPOEKTHBIX, H3bICKATEIbCKHX H CTPOHTENbHBIX
opraHu3atmit.

Tabn. 67, an. 194.

Ilpu noavzosanuu Ilocobuem cnedyer yuurviéars YT8epHOCHHbIE UIMEHERUA CTPOUTEAbHBIX
KODPM U npasun u 20CYORPCTEERRbIX CTAHAAPTOS, NyBauKyemoie 8 KypHaae , Bionnerens cTpou-
TeabKol Texruxu”, ,,COOpRUKe UIMEHERL K CTPOUTEAbHBIM HOPMAM U Nrasuaam’ u unpopma-
yuonKoMm ykasarene ,,I'ocydapcreennvie crandapror CCCP” I'occrandapra CCCP.

© @yupamenrnpoexr I'occrpos CCCP, 1991



MPEAHCIIOBHE

Hacrosmee IlocoGue peranM3upyeT noJioKeHHA
CHuI1 2.06.14-85 ,,3amnTa ropHbix BbipaGoToK OT IOA-
3MHBIX H MOBEPXHOCTHbIX Bof’ (B HalbHeilleM ,,3a-
umra”) B YaCTM BbIGOpA CHCTEM 3aLUMTHI, KapbepHOro
H WIAXTHOro BOTOOTIMBA, TPEGOBAHMA K MILICKAHKAM
HIDKEHEPHBIX HaGnlomeHMA NpH CTPOHTENBCTBE H IK-
CIIYaTaMM TOPHBIX NPEAUPHMATHR M NONOXKEHMA
pasn. 18 CHull 2.02.01-83 , IlpoexTupoBatue BoAoONo-
HIDKeHnA”, a Taioke obume anA ykasaHubix CHHIT
NOJNIOXKEHH 110 BOLONOHM3HMTESIBHBIM M BOXOOTBOAA-
1WHUM YCTpOMCTBaM, pacdeTaM BOMONMOHWKEHHA H BOIO-
OTBOMA.

ITpumepsl, npuBeneHHbie B IlocoGun, — aGcrpakr-
Hble, OHAaKO OHM B OCHOBHOM Ga3MpyloTca Ha anpobu-
POBAHHBIX Ha NpakTHKe pelrenuax. IIpu 3tom He cob-
JONAETCA CTPOTOe ClefoBaHHe HK NPHPOOHBIM YCIOBH-
smM obbekTa MPOTOTHIA, HK ocymecrnnenmum' Ha Hem
TPOEKTHBIM PEIUCHUAM.

Hananne MarepuanoB k. CHull 2.06.14-85 n
CHull 2.02.01-83 B gannom [TocoGun nossonsger usGe-
XaTh JIMIIHHX MOBTOpEHMH M obneryaer crefoBaHHE
CChUIICAM Ha [laHHbIE, IPHBEJIEHHbIE B Pa3HBIX YaCIAX.

ITocoGue pazpaboTaHo:

Oyrpamentpoextom Tocctpos CCCP (M.J1 Mop-
2yauc — pasn. 1-9, 11, 14, H.B. bapunosa — pasp. 1,
HH Bodenxo — pasp. 5, IT. I'oaybxos — pasf. 8,
14, B K. Hemudos — pasp. 1, 5-8, 14, 4.11. Egumo-

euy ~ pasn. 1-3, 5-11, BH. Heanoe — pasn. 14,
A.B. Havun — pasp, 2,4, 8, H.B. Kapaxuna — pas, 11,
E.A. Kuceneaa — paan. 7, 8, 14, M.H. ITunx — pasn. 2,
5-8, 11, 14, H.C. PaGunosuy — paspn, 2—4, 7-9, 12, 14,
15, xaHn, TexH. Hayk I.A. Paymoe — JlyueBble CKBa-
XMHBI M Bopo3aGopmi B pasp. 9, 14, HM. Yrxuna —
pasn. 1,2, 4,5, 14, 5.H. ®omun — pasn. 8, 11);

¢ yyactuem BUOT'EMa Munmera CCCP (B.E. Annu-
108 — JlyueBble CKBOXKHHbLI M BOO3abopel B pasn. 9,
14, 5.11. Boponaes — pa3n. 2, 3, KaHIHAATHI TEXH. HayK
I'H. TIenzeav — pasn. 16, E.C. I'nadvenxo — pasn. 2,9,
16, E. b. fo6poeoavckuii — pasn. 9, 0.H. Jlanun —
pasn. 2, B.J1. Herpuyenxo, 10.B. ITonomapenxo,
BM. Yyiixo — JlyueBble cKBaXMiHbl M BOHO3a00pH! B
pasg, 9); Tunpousermera Mutimera CCCP (JLA. Bepe-
3yyxan — pasn. 2, BE Jlypee — pasn, 4, C.H Max-
cumoe — pasn. 4, CB [lapmysur — pasn. 2, 4);
BHUHUOCIIa nm. HM. TepcesanoBa Iocctpos CCCP
(A4.B. Mewancxuii — pasn. 6,7, 9, 10, Hrnogunsrps
B pa3g. 14); BHUH BONTEO T'occtpos CCCP (xaHn.
texH. Hayk K. C. Fozoaw6oe — pasn. 15); BHHABO
TFockommpuponst CCCP  (xaHnuOaTsr TexH. Hayk
M.C. Kosanenxo, B.H. Myxonad — pasn, 13); W0xrun-
powaxta Munyrnenpoma CCCP (B.K IUenveyb,
A.B Kypmanaegcxuii — Ilop3zemMHpie HaCOCHbIE CTAHIMH
B pasn 4).

IToco6ue paspaGorano mnoa oOwed pemakumed
M.JI Mopeyauca.

YACTB I. CHCTEMBl 3AMMTH T'OPHBIX BLIPABOTOK
OT NOI3EMHBIX M MOBEPXHOCTHBIX BOJ (K CHnll 2.06.14-85)

1. TPEBOBAHHA K H3bICKAHUAM

O61me nosioxeHnn

1.1, OG1uee HHXKEHEPHO-T €0IOTHYECKOE H3yYeHHE Me-
CTOpOX/IEHHIA MOJIE3HbIX HCICOMAEMBIX, BKJIIoYas rHApo-
reoJiOrMyecKHe HCCIenOBaHMA, BENETCS C Hayasla reofo-
ropaspefovyHbIX pabor. OHO JOMKHO GbITh HANpaBiIeHO
Ha TOJTydYeHHe MCXOMHbIX AAHHBIX U NPOEKTHPOBAHKA
TOPHBIX NpPeNNPHATHH, B TOM UYMC/IE 3alMTBI FOPHBIX
BbIpaGOTOK, M IONKHO OTBEYATh TPeGOBAHHAM HOpDMATH-
BoB Munreo CCCP, a raxxe CHull 2.06.14-85.

1.2. B o6uwem cnyyae it MPOEKTHPOBAHHA 3aILMUTHI
TOPHBIX BbIPaGOTOK AOMKHBI GBITH U3YUEHbI BCE CTOPO-
Hbl TMPHPOAHOA OGCTAHOBKH Ha MECTOpPOXKIeHHH — (i
3HKO-TeorpagHIECK He, TUAPOMETEOPOJIOTHUECKHE,
reONIOrMYeCKHE, THPOTEOJIOFMYECKHE H MHXKEHEPHO-
reoJIOrHYeCKHe YCIIOBHAL.

[Ipy M3yyYeHHMH NMPUPOIHBIX YCJIOBMH [OJDKHbI ObITh
KConb30BaHb! GOHMOBBIE U JIMTEPATYPHBIE HCTOUHHKH,
32 TaKKe MaTepHaibi CHCTEMaTHueCKMX HabOnioneHni
CTaHLMi ¥ OCTOB B pafioHe MeCTOPOXIEHUSA.

1.3. B Marepuanax HM3bICKaHWH NOWKHL} ObITb OCBE-
MIEHbI IKOJIOTHYECKHE OCOBEHHOCTH paiioHa MECTOPOX-
HeHHA M OMpeNcIeHbl YCTOBUA COXPAaHERHA OKpYXalo-
We# cpeapl.

Matepuanpl M3bICKAHMA [OMKHBI CrIOCOGCTBOBATH
NPOTHO3UPOBaHMI0 BIAMAHMA Ha OKpYXalollylo cpeny

HCKYCCTBEHHOrO MOHWKEHNA YPOBHA NOA3EMHBIX BOL H
yCTpO#CTBA NMPOTHBOGHIBTPAIMONHBIX 3aBEC.

1.4. pupopssie ycnoBusa MOMXKMHbI GbiTh OCBELICHDbE
B NpeNenax OXHAaeMOH 30HbI AEMPECCHH MOA3EMHBIX
Bog, obnacTeit ux nuraHua 1 GacceiHa NMMTaHNA NOBepPX-
HOCTHbIX BOZ.

@u3uko-reorpapuyeckye naHHLIE

1.5. ®usuko-reorpapuyeckoe H3yyeHHe NOKHO OT-
paxars 0coBGEeHHOCTH pelibeda TEPPHTOPHH MECTOPOX-
nenud, reorpaduyeckne GakTopbi, BIHAIOWHKE HA KITh-
MaT paioHa, pacnpocTpaHeHHe TPYHTOB C OCOGBIMH
CBOHCTBAMH, TO/IBEPKEHHOCTD TEPPHUTOPHH OMACHBIM
TeONOrKUYSCKYIM NPOLeccam.

1.6. B peaynyrate usyuenus penneda AOMKHbI ObiTh
OTMedeHbt ero xapaktepHole dopmet (xpebTnt, Bo3BbI-
IIEHHOCTH, KOTIOBHMHbI), PacWieHEHHOCTb, XapaKTepHh-
CTHKa M TIyOMHa Bpe3a peuHbiX OJIMH, XapaKTEPHCTH-
Ka OBPaXHOH CeTH M [ApYTHe AaHHble, ONMpeneiAlouiHe
YCIJIOBHA NOBEPXHOCTHOT O CTOKA,

1.7. Teorpaduveckue paxTOph!, BIHALILHE HA KiiH-
MaT, — LIAPOTa H BHICOTa MECTHOCTH, GNTM30CTh ee K
MOpI0, PacTHTENbHbIA MOKPOB, PacNpocTpaHeHHe rop-
HbIX NMOpOR ¢ ocoGbIMK cBOMCTBAMHM (IIPOCAOuHbIE,
HaGyxalolme, BeyHOMEp3/bie M T. I.), Mecrta cBpoca
PYAHMUHBIX BOO — [OJKHBI H3Y4aThCA B NIPOLECCE H3bl-
CkaHMi ¥ COCTaBJiATh MPEIMeT CNeUManbHbiX OYepKOB
WIH pa3nesoB obLIMX OTYETOB MO HILICKAHUAM.



1.8. B cnyuae NofBEpXEHHOCTH TepPUTOPHH MECTO-
POXIEHHA ONACHBIM TeONOTHYECKHM IpoueccaM —
onon3HaM, obBanaM, celAM, NaBHHaM, KapCTy, 3emile-
TPACCHHAM, BYIIKAaHH3MY — B MAaTEDHANIaX M3bICKaHHI
AOIXHBI COOEPXKATLCA MOAPOGHAA XapaKTEePUCTHKA Ta-
KHX NPOABJIEHHI H NMPOrHO3bI MX BIMAHUA Ha KCIUIya-
TallHI0 MECTOPOXKAEHHA.

Knumar 1 runpomMereoponormieckne JagHie

1.9. Ilpn u3yveHHu KIMMaTa HeoGXONMMO yCTaHAB-
TMBaTh: KONHYECTBO aTMOC(HEpPHBIX 0camKoB (TBepHbIX,
JUMIKHX), UX pacnpepeneHue MO Ce30HAM, MHTEHCHB-
HOCTb BBINMAfeHHA 0CaAKOB, MAKCHMaIbHOE KOJIHYECT-
BO 32 CYTKH, TOIUWHHY M JJIHTEIIBHOCTh CHEIOBOro Mmok-
pOBa, MHTEHCHBHOCTb CHEroTamfiMs; CpEHHEMECAYHYIO
TeMIepaTypy BO3MyXa, aMIUIMTY[bI koneOaHms Temmne-
patyp 3a CyIKH; npeoGnapaiomue HanpaBlIeHHA BeT-
pa; MaKCHManbHYylo CKOpPOCTh BeTpa; INyGHHY Ce30H-
HOro nNpoMep3aHusA H OTTanBAHMA FPYHTOB; BIIAXXHOCTD
BO3/IyXa M0 Ce30HaM.

[Ipn H3yyeHHH rHAPONOrHYECKHMX YCNOBHH cClemyeT
BBIABHTD:

COCT2B KOPEHHBIX M AUII0BHANBHBIX MOPOJ, craraio-
umx [HO u Gepera BOMOTOKOB M BOAOEMOB, MX MOILL-
HOCTH, (GHWIBTPALMOHHDbIE CBOMCTBA, HAIMYHE BOJOYIOD-
HBIX NOpOJ, OTAEIAIOUIMNX BOXOTOKH OT PYJHOU 30HDI;

pacxofl U CTOK peK M JPYTHX BOJIOTOKOB, HX PEXHM,
YCTIOBMA NMUTaHMsA IO BPEMEHaM rofia, XapaKTEepHCTHKY
BOROCOOPHBIX GacceiiHOB, HCMapeHHe ¢ BOXHOM MOBEPX-
HOCTH; XHMHYECKHIl COCTaB NMOBEPXHOCTHBIX BOX; B3a-
HMOCB#3b NOBEPXHOCTHBIX BOOHbIX OOBEKTOB ¢ BOMO-
HOCHBIMH CJIOAMH TOPHBIX TOPOJ, KapCTOBBLIMH IIOJIO-
CTAMM H TEKTOHMYECKHMH 30HAMH,

I'eonormueckoe cTpoesne

1.10. K reonorumyeckum ¢akTopam, UMEIOIIAM Bax-
HOe 3HaueHHe [/If NPOEKTHUPOBAHUA 3ALIMTbI TOPHbIX
BbIpaGOTOK, OTHOCHTCA:

reolorMyecKkas CIpYKTypa paHoHa, OcoGeHHOCTH
TeoJIOrMYeCKOro pa3pesa, yCIOBMA M rinybuHa 3anera-
HMA [0JIE3HOr0 MCKOIMAeMOro, MPOCTHPaHWe U MajeHue
CJTO€B OPHBIX MOPOLT;

JTHTOJIOr O-NETPOrpacMUecKuit COCTaB TMOPOA, MX M3-
MEHYHBOCTH B IUTIaHe ¥ pa3pe3e, MOIHOCTH CJIOEB;

HayTHYHe OcNabeHHbIX MPOCIIOEB, PHIXIIbIX NECYaHbIX
MOpofd, TeKYWHX H MATKOIUIaCTMYHBIX IJIMHHCTBIX MO-
pon, CWIBHO TPEeMHOBATBIX M BBIBETPEIBIX IOPOH;
nopop, ¢ ocobpiMH cBOMCTBaMM (TIPOCagouHbIX, HaGy-
XAOLWMX H [p.) ;

TeKTOHHYECKOE CTPOCHHE MeCTOPO)KLleHYIﬁ, HaIH4YHEC
30H KpPYIHBIX TEKTOHHYECKHMX HAPYIIEHUH, 30H npobne-
HMA MOPOR, MPOCTHpaHHe, NafeHNe Y IIMPHUHA Pa3TIOMOB,
XapaKTep M aMIUTHTYy[a CMELUeHHH; TpelMHOBATOCTD
NOpPOJ, YHCIIO M TEHE3HC TPELIMH, XapaKTep 3anOTHUTe-
711, 3aKapCTOBAHHOCTh ¥ KaBepPHO3HOCTh IOPHBIX NOPON,

M3ydenne ruaporeonoruieckux H MEXXEHEPHO-
Fe0JIOrHYECKHX yCIOBHH

1.11. IIpn H3yUeHHM T'HIPOTEOTIOrUYECKUX YCITOBHI
CIIemyeT OTMeyaTh:

4

obune rumporeoyOrAYecKHe YCIOBHA paiiOHa, Xa-
paKTep BOHOHOCHOCTH IOpPOR, INYGMHY 3aeraHus,
YCIOBMAL IMTAHHA H Da3rpy3KH NOH3EMHBIX BOI,
CTaTHYeCKUeE M TMHAMUYECKHE 3aMACh] UX

YUCNIO BOIOHOCHBIX CIIOEB, MX TOJIUMHY M pacmpo-
CTpaHeHHe, JIMTOJIOTHYECKHUI COCTAaB BOJOCOMEPXALIHX
M BOJOYNOPHBIX NOPOJ, PacpOCTpaHeHHE MO IUTOLIAnH,
GI1H30CTh K NOJIE3HBIM MCKOMAEMBbIM;

CTaTHYeCKHEe M IIbe30METPUYECKHE YPOBHH NOI3eM-
HBIX BOA, B BOJOHOCHBIX CIIOSIX, XapaKTEPHCTUKY BOJO-
HOCHBIX CJIO€B, pa3Mephbl THAPOCTATUUECKOTO ABIICHUA
Ha KPOBIII0 U NMOYBY TOJIE3HOTO MCKOIAeMOro, FUIpaB-
JIMYECKYI0 B3aUMOCBA3b MEXIY OTMIENbHBIMU BOJOHOC-
HbIMH CJIOSIMH, CBs3b NOJ3€MHBIX BOJ C NOBEPXHOCT-
HbIMH BONOTOKAaMH ¥ BO/IOEMAMH;

THOPOTEONOTMYECKHE  NApaMeTpel  BOACHOCHBIX
CJI0€B, BIHAIONDAE HA pa3Mep MPUTOK2 BOAbI B rOpHbIe
BbIpabOTKH — KO3 niMenTs GUILTPANMH, BOAONPO-
BOAUMOCTH, BOI00OTHAYY;

XMMMYECKHHA COCT2aB H TEMNIEPATYPY MOX3EMHBIX BOJI,
MX MHHEPANU3ALMI0 M arPECCHBHOCTD, HPHTOHOCTD YA
BOMOCHa0 X eHMA;

$H3MKO-MeXaHHYECKHE CBOHCTBA, XApaKTepUCTHKH
TOPHBIX MOPOJ, M MHXKEHEPHO-TEOIOTMYECKHE XapaKTe-
PHCTHKH BCEX aHOMANbHBIX 30H (30H CABH)KCHHA rop-
HBIX MOpOJ, ApoGieHKs, KaBepHO3HOCTH, 3aKapCTOBaH-
HOCTH, BBIBETPEJIOCTH TEK TOHMYECKMX PA3lIOMOB M T.11.) .

1.12. B cocTaBe rupporeoIOrHIecKuX ¥ MEXKEHEPHO-
reoNOTMYeCKHX M3BICKAHUA CIIEfyeT NpeayCMaTpUBaTh:

FHPOreOJIOrHYeCKYI0 M MHKEHEPHO-Te0JIOrHYeCKY o
CbeMKY MECTOPOXIICHUS ;

6ypeHue rHIPOreoorMYecKHX, NHXKEHEPHO-Te0sIor -
YeCKHX CKBaXHH W NpH HEOOXOMMMOCTH HPOXOKH Iop-
HbIX BbIpaGoTOK (UIyp¢OB, MIAXT, ITONIEH, PACYHCTOK)
¢ 0oT60opoM 06pasuoB WA 1a6opaTOpHOTO ONpeReIIeHHs
¢usMKO-MEXaHUYECKHX CBOMCTB TOPHBIX TIOPON H3
OCHOBHBIX JTUTOJIOTMYECKHX Pa3HOCTeiH;

TUOPOreONOrHYecKy)0 NOKYMEHTALMI0 MHXeHepHO-
reonorudeckux BpipaboTok (pexum OypeHus, Habmo-
IEHHS 32 TPOMBIBOUYHOH XXUIKOCTBIO, OMTMCAHHE COCTZBA
M COCTOSIHHA TIOPOM, 3aMepbl YPOBHel BOMbL) ;

naboparopHoe U3y4eHMe (PHINKO-MEXAHHUECKHX
CBOWCTB rOpHBIX NOpPO;

MOJIEBBIE HCCIIENOBAHHA NTPOYHOCTHBIX CBOMCTB rop-
HBIX NIOPOJL, B YCIIOBHAX MX MPUPOTHOTO 3aJI€TaHNUA;

H3YUeHHe XUMHUYECKOTO COCTaBa INOM3EMHBIX BO/,
peXHMHbIe HAOMIONEHNA 38 YPOBHAMM NO3€MHBIX BOJ,
Mo ceTH HabMofaTeNBHBIX CKBAXHUH B TEUEHHE He MEeHee
1-1,5 ner;

OIBITHBIE KYCTOBEIE M OMUHOYHBIE OTKa4KH, HarHeTa-
HMS, HaJIMBBI IS ONpCHelIeHMA T'MAPOTeoNOrHyecKux
napaMerpoB (kxoaddymenTa GWIBTpaLUMH, BOOOOTHA-
4Y, MbE30NPOBOIHOCTH M [IP.) ;

reodusMYeCKHe NCCIICNOBAHUA NJIA PEIUEHUA HHKe-
HEPHO-TEOJIOTMYECKHX M THOpPOreoJIOTHUECKMX 3213y

1.13. Tupporeonormieckyo ¥ HHXeHePHO-TEOJIOrH-
YeCKYyI0 ChbEMKY CllefyeT MPOM3BOLUTH Ha OCHOBE JIaH-
HBIX  BBILIENEPEUYNCTIEHHBIX  (HH3UKO-TEONOrHYECKHYX
UCCIIeNOBaHMUH,

B cocTaB ruiporeoIoruuecKoi B HHXKEHEPHO-TE0NO-
THYECKOR ChEMKH BXOZAT MapILpyTHble 06CneoBauus,
IMPOXOJKa ONHOX, ABYX pa3BELOXHBIX BHIPAGOTOK H2
KaXaoM reomopdonormieckoM aneMeHTe obcieny-



CMoiil TEPPUTOPHMM, KapTUPOBAHHE BHIXONOB Ha NOBEP-
XHOCTb KUPEHHBIX IOpOZ,

CveMKa HpPOBOAKICA B MpeMienax U3yyaeMoH TeppH-
Topu (cm. .. 1.4.) B mMacwTaGe 1:5000 wmn 1:10 000
WA NONyvwelNA MNpea3apHTeNbHOro MpelCcTaBIeHUs O
paliotie HCCIeTOBAMHI,

Ilpy KapTHPOBAaHHA (PH3UKO-TEONIOTHYECKHX SBIIe-
Huii HeOGXOOWMO OTMeYaTh MNoLaAb UX MpPOSIBIICHUA,
NpHYPOUEHHOCT K oOmpefieNieHHbiM dopmam penbedha
H BYIAM TOPHBIX NOpOA, YCIOBHA M MPHUHHBI HX BO3-
HUKHOBEHUA, GOPMBI NPOABJICHHS H Pa3BUTHA.

1.14. Byposnie ¥ ropuonpoxonyeckue paGoThi Bhi-
TMONHAOTCA B LIENAX

YTOUHEHHA TEeOJIOTHYECKOTO pa3pe3a Ha OTHENBHBIX
YMacTKaX MECTOPOXIEHHsA, COCTaBa, MOIIHOCTH, OCO-
GeHHOCTeR 3aTTeratyA rOpHBIX NOpOS,;

0160pa 06paslOB ropHAIX HOPOX ¥ Mpob NOog3eMHBIX
BO, I1 1aGOpPaTOPHBIX HCCIIENOBaHHi, YCTAaHOBIIEHUS
IMyGrHBI 3a1eraHy g NON3eMHBIX BOJ M HX PeXMa;

NpOBeJeHHA OIBITHBIX OTKaueK (HamMBOB, HATHe-
TauWiA) , MONEBBIX WCCIIENOBAHMH TOPHBIX NOpOJH, reo-
¢HIMYECKHX H 30HNIPOBOYHBIX paboT;

YTOUHEHUA JAHHBIX O 30HaX ApoONeHH s, TeKTOHHYEC-
KHX pa3joMOB, KapcTa, ollon3Hell u Jipyrux HeGnaro-
TNIPUATHBIX ABITCHUN

CO3MAHMA CETH CKBAXUH IA pexKMMHBIX HaGmome-
Huit,

1.15. B coctaB GypoBbIX M TOPHOIPOXOOHECKHX
pabor BxomvT OypeHHe CHEUMATHHBIX TI'HIPOTEOIOTH-
YeCKHX H MIDKEHEPHO-TEONIOTHYECKMX CKBRXKHH, IpO-
Xofxa LIAXT, WypdoB, pacTuCTOK.

B cnynaax HeoGXOMUMOCTH H3YUSHWS YCIOBMEA 32-
JleraHusi MOpOd, M 30H TPEUIMHOBATOCTH CJIedyeT Iipe-
HYCMATPHBATh rOpHble BRIPAGOTKH — IIAXThI; IITOJILHH,
wypdsl, NPOPE3H, PacuHCTKH.

1.16. OcHOBHBIM TpeGOBaHMEM K MeTOSaM Gy peHus
HIDKEHEPHO-TEONIOTHYECKHX CKBaXuH sBisercs obec-
Neyertie MaKCYMATBHOTO BHIXOJA KepHa (He MeHee
80 %) MUMHMATEHBIM fiEaMeTpoM 85—90 MM u coxpa-
HeRKe eCTeCTBEHHOH BIIAXHOCTH H CIIOXEHUS 0GpasnoB
IpyHTa, OTCUpaeMBIX NS ONpemencHus UIUKO-Me-
XaHHYECKHX M MPOYHOCTHHIX CBOHCTB J1a5OpaTOpHBIMA
crocofamMH.

bypeHne rHNpOTeONOrMYeCKUX CKBaXHH IOIDKHO
NPOBOIHTHCA, KAK MpPaBWIO, crnocobamu, UCKIII0Yalo-
IMMH TIHFH3AIMIO CTEHOK CKBaKHHBI.

[Ipumencre rMFKCTON NPOMBIBKH [OMycKaeTcA
TONBKO TIpM obecreveHHy HATEXHOH pPasIIIHHA3AIMH
CXBAXHH.

Iipn u3yveHWvw OTNENBHOrO BOAOHOCHOTO CIOA B
CYBO¥HHE IOMNHA OFITh ObecreueHa HanesxHas H30Md-
IMA H3YYAEMOTO CMOSA OT JIPYTHX NYTeM NepekPrITuA
#X o6sagHBIMM Tﬁyﬁamx ¢ TpUMeHeHWeM TaMIOHaxa
3aTpy GHOTO ITPOCTPAHCTBA.

B mpomecce 6ypeHud CKBaX:iH ¥ NPOXOAKH rOPHBIX
BHpaGOTOX BENYTCA TIATENBHBIE 3ATMCH B JOKYMEH-
TAMUA: OMICHIBACTCH AWTONOTHIECKUR COCTAB U PuIu-
YACKOE  COCTONHHE TIpPYHTOB, OTMETEETCA  YPOBEHD
MOARICHYS M YCT'IOBNEHMH NOABEMILIX BOZ, I'PORO-
paTca HaGmofsH4d 33 BLIXOTIOM KepWa, mnoTepeil
IPOMBIBOTHOW W/IKOCTH, YCTOHWABOCTHI0 TNOpoRn B
CTEHK AX CKRAKHH®I.

1.17. TInanoMe pHBET 0T50p 05pA3IOB FOPFBIX MOPO.,
NPOU3BOMATCA H3 OCHOBIIBIX JIMTOJIOFHYSCKUX PI3HOC-

Teil, BBIAENCHHbIX HHXXEHEPHO-T€OTIOTHYECKHX 3TeMEH-
TOB, U3 OCJIaBIIeHHBIX 30H H KOHTAKTOB IUTACTOB.

O16op 06pa3ioB U3 ropHLIX BHIPAGOTOK M €CTECT-
BEeHHBIX OOHaXKeHHHA, HX YNMAKOBKY M NOCTaBKY B jia6o-
paTopuo ClielyeT HPOH3BOIHTb B COOTBETCTBHH C
I'oCT 12071-84.

Yucno orbupaembIx o6pa3’uUoB C HEHapylIeHHOH
CTPYKTYpOo# MNOJKHO HO3BONHTH H3YyWHTb € HOCTarToY-
HOil MONHOTOH (PH3HKO-MeXaHHYeCKHe CBOHCTBA IpyH-
TOB KaXKAOTO BBIEIEHHOr0 KHXeHEePHO-reoJIOTHYECKO-
ro 3nemMeHra, ociialineHHbIX 30H U KOHTaKTOB IU1aCTOB
A NONYUYCHWs HOPMATMBHBIX M PAcYeTHBIX XapaKTe-
PUCTHK.

1.18. IIpounocrtHbre u medopMaumoHHbIE CBOMCTBA
TPYHTOB [OJDKHBI M3yuaThcsl Ha o6pa3uax HeHapyIueH-
HOM CTPYKTYPBI.

JlaGopaTopHble MCCIIENOBAHMS COCTaBa, CBOMCTB H
COCTOAHHS TODHBIX NOPOJ MOJDKHBI TIPOBOJHTBCA Me-
TOMAMM, NPEAYCMOTPECHHBIMH FOCYJAPCTB CHHbIMM CTaH-
JapTaMH C YYeTOM YCNIOBHi paGoThl rpyHTa B TOPHBIX
BHIpA6OTKAX B NMEPHOABI MX CTPOMTENBCTBA M IKCIUIya-
TaIYH.

IIpu BBIGOpE METOOMKH KCCelOBaHUi HeoGXomUMO
YUHTHIBaTh CTaTHYECKHME H JMHAMHYECKHE HATPY3IKH B
IIPHPOJHOM COCTOSHHH M IIPH 3KCIUTYaTallMM TOPHBIX
BBIPA0OTOK, CTENeHb YBIKHEHHA NOPOJ, OPHEHTHPOB-
KY OCHOBHBIX HalpAXXCHUHA MO OTHOLIEHUIO K HAILTACTO-
BAaHHIO H CIIOHCTOCTH IIOpOZ.

1.19. Uncno scnobIiTaHuil mMid KaXmod JIMTOJIOTHYEC-
KOff Pa3sHOCTH MOPOJ, MOXKeT MEHATHCH B 3aBHCHMOCTH
OT H3MEHUMBOCTH CBOHCTB IpYHTa B IU1aHe H 110 N1y GuHe.

B coorBercteun ¢ ['OCT 25100—82 mns pasubix
KJ1aCCOB HECKATBHBIX M CKAIIBHBIX I'PYHTOB HEOGX0M-
MO OTIpegenaTh:

1A MEeCYaHbIX NOPON — MMHEPATTOTHIECKHIT H IpaHy-
JIOMETPHYECKHIH COCTABBI, YHENBHBIA BEC, €CTECTBEH-
HYI0 BNIaXHOCTb, HOPHCTOCTh, MAKCHMAIBHYI0 MOJIEKY-
JIAPHYI0 BJArOeMKOCTh, BOJOOTAAuY, KO3pPHUMEHT
¢bunpIpamMyu, yron BHYTPEHHETO TpPeHMA, YIENbHOE
cuerienye (eciu OHO 0GHapyKeHo) ;

V1A TIMHUCTBIX HECKANBHBIX NOpON, — MHUHEpPANOry-
yeCKHMif COCTaB, IUTACTHYHOCTb, YAENBHBIL BecC, eCTeCT-
BEHHYI0 BJI@XHOCTb, MOPUCTOCTb, YIoJl BHYTpPEHHEro
TpeHMs, YHENpHOE CUeleHne, MOHynb Aedopmauum,
Habyxanue, pa3MOKaHHe, ycalKy;

IS CKABHBIX NOPOJ — MHHEpAIOTMYeCKHA COCTAB,
YAENBHEIR BEC, COXHMMAEMOCTh, BPEMEHHOE COMPOTHBIIE-
HHME CXKaTHIO, pa3MATYaEMOCTb, MOPO30CTOHKOCTb, BO-
JOTOTTIOIEHNE, BOJOHACKIIIEHNE,

Ins CKanNbHBIX TPEUMHOBATHIX NOPOR, ONpenens-
€TC OpPMEHTHpOBKA TpPELMH, MX TIyCTOTa, LIMPHHA,
COCTAB M XapPaKTep 3aNOTHATENA.

Jlas ropHbiX mopos ¢ ocoGriMu cBOMcTBaMM HONON-
HUTESHHO ONpPEneNaioTCa:

JUIS TIPOCATIOYHBIX T'PYHTOB — BEJTUYHMHA OTHOCHUTE/Th-
HOit IpocafioYHOCTH, oOllee comepKaHue H COCTaB BOA-
HO-PacTBOPHUMBIX Coneil, comep)kaHue rymyca;

TUTA 3aCOJIEHHBIX IPYHTOB — COCT4B H KOJIMYECTBEHHOE
COZPPIKANUE JIETKO- ¥ CPeHePaCTBOPHUMBIX coneil;

via Ha0yXalomux rpyHTOB — BEJIHYMHA OTHOCHTEIIb-
HOTO HaOyXaHuwsfd HNHM YCajKH, BemHuuHa cBoGomHoro
HaOyxauus, JIBIIeHHE M BIIOKHOCTh HabyxaHus;

1A BETHOMEp3JIIX TPYHTOB — TEMMeEparTypa, JIbJHC-
TOCTh, TEINIOH3AUECKHE CBOHCTBA, BEJIHYMHA OTHOCH-
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TeNbHO® oOcafkM OpH OTTAMBAHMM, OlpenenseMbie IO
CHnII 2.02.04-88.

1.20. O6paboTKy ONBITHBIX MABHHBIX J1aGOPATOPHBIX
HCCIENOBaHMA CJlefyeT NPOBOLMTH C NOMOILBIO MaTeMa-
taueckoii cramuctuxu (TOCT 20522-75) .

HopmaruBHble M pacueTHble 3HaYEHHA XapaKTepHC-
THK TPYHTa BBIYHCIAITCA WIS KOKAOTO BbIIEIEHHOrO
HEIDKEHEPHO-T€0JIOrHYECKOTO IEMEHTA C YUeTOM AAHHbIX
NO/IEBOTO H3yueHHA FOPHBIX MIOPOX.

1.21. B 3apaw noneBbiX HCIBITAHU{T BXOOAT:

NoJNydeHHE [IONOHHTENbHLIX MAHHBIX, KOTOpble No-
3BOJMAT NPHHMMATbL NOMNPaBOUHbIE KOSPPHUMEHTBI K
PAcCYCTHBIM XapaKTEPHCTHKAM I'OPHBIX MOpOA, NoMyuae-
MBIM 0O MaTepHaiaM J1aGOpaTOpHBIX OMpeneIeHH il
(uampumep, xo3dpuuneHT ocnabneHus B HaType mis
YOENbHOTO CUEIVICHHA) ;

omnpefeneHHe XapaKTepHCTHK TOPHBIX Mopod B CiIy-
"anx, korma oroGpars o6pasumel Aif s1aGopaTopPHBIX
HCCIIeIOBaHHA  3aTPYIHMTENIbHO, M B CiIyYasX, Kormaa
uenecooGpasHee HCXOMMTb H3 [JAHHBIX NONIEBBIX, a He
11a60paTOPHBIX HCTIBITAHMI;

NONYy4eHHE JONMONHHTENbHBIX JAHHEIX A BbIACTEHUA
HIDKCHEPHO-T€0JIOT HUECKHX 3N1EMEHTOB;

BbifBJICHHE W OKOHTYpHBAaHME JMH3 M HNpPOCNOEB
cnabbIX FOpHBIX NOpoA (Hanpumep, pbIXJILIX 1ECKOB) ;

onpenesieHne rayGHHLI 3aleraiua KPOBIMH CKANBHBIX
H 06GNOMOUHBIX NOPOS.

TMoneBbie MCMBITAHMA BIJIIOYAIOT MUCMBITAHMA TOPHBIX
HOPOJ MPECCHOMETPAMH M LITAMIAMH B CKBOXHHAX H
B TOpHBIX BbIpaBoTKax, CTATHYECKOE H OHHAMHYECKOE
30HAUPOBAHHE, CpPe3bl HLEIMKOB B TOPHBIX BbIPAaGOT-
Kax.

lloneBbie HMCIBITAaHMA TIPYHTOB CileyeT Npemycma-
TPHBaTh C YUETOM MpEANONaraeMbiX CTAaTHYECKHX H
AMHAMHYECKHX HAarpy3ox B YCHOBHAX MPOXOAKH H
3KCIVyaTaluMy ropHbix BeipaboTox.

1.22, Honubiit o6beM nabopaTopHBIX H NOJNEBBIX
HCCNIeNOBaHUi (U3UKO-MEXAHHUECKMX CBOMCTB TOPHBIX
nopofi AOMKeH GbITh YCTAHOBIIEH C YU€TOM TpeGoBaHHI
CHull 2.06.1485 ¥ HOpPMAaTMBHLIX MaTepWanoB o
NPOEKTHPOBAHKIO COOTBEICTBYIOLIMX BHOOB COOPYXEHHil
H MEpONpHATHHA 10 06ecneueHnio YCTOMYMBOCTH IT'OPHBIX
BbIPaGOTOK.

1.23. Ot6op mpo6 BOMB! OCYIIECTBNAETCR M3 CHe-
UMANBHBIX THOPOTEONOrHIeCKHX CKBaXHH, 000pyHOBaH-
HBIX (PHIBTPAMH Ha ONpeneNeHHble BONOHOCHBIE CJIOH.
CKBaXHHbI DEKOMEHIYETCA pacmoyiaraTs HO CTBOpam,
OOCTHIralOlUHM HAPOTeOIOrHYeCKUX TpPaHML BOJOHOC-
Horo ciosa. O16op npo6 BOALI NMPOU3BOAMTCA MOMHTEp-
BaJIHO TOCJIE YCTAHOBJIEHUA YPOBHA M OCBETIICHHA BOMbI
B CKBaXKHHe.

TNop3emHsle BOMBI, COOEPXAILHECA B CIOAX TOPHBIX
nopox GonblLOH TOMUMHBI W OJHOPOJHOTO COCTaBa,
onpoGyioT B BepxHeil M HipkHedl uactax cinos. IIpoGer
BOMbI PEKOMEHIYeTCA OTOMpaTh M3 pasHBIX CIOEB H
NPOCHOER BOAOCOAEpXAWMX mopof. i onmpeneneHus
arpecCHBHOrO BO3/ICHCTBHA H KOPPO3HOHHOH aKTHB-
HOCTH MOJ3eMHBIX BOA NpoGbl Bogpl OTGHPAOTCA B
cootBercTBum ¢ 'OCT 9.015.-74.

1.24. Uayuenne XHMHYECKOrO COCTaBa IMOA3EMHbIX
BOI B KOMIUIEKCe H3bICKAHMH MUIA NPOEKTHPOBAHMsA
3aLMTHI FOPHBIX BBIPAGOTOK MMeEET CIEMYIOLIHe LEenM:

onpenenesne HeoGXOMMMBIX MEPOTPHATHHA IJIA HC-
TIO/Ib30BAHHA OTKAUUBAEMbIX BoJ M ofecneueHus Oxpa-
HbI OKpY>Xalouei cpenp! NpH HeobxoauMocTH X cOpoca;
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BbIsSIBJICHHe  BpEIHBIX BO3/ICHCTBUI MOA3EMHBIX BOJ
Ha 3alIMTHBIE COODYXEHHMS M YCTpOiicTBa(3apacTaHue
¢$WIBTPOB, ATPECCHBHOCTh 1O OTHOLIEHHIO K GEToHy H
MeTa/UIaM H 1p.) ;

YCTaHOBJICHHe (B COBOKYMHOCTH ¢ [pPYTHMM JaH-
HbIMM) YCNOBMH MNHTAHMA M Ppa3rpy3KH BOJOHOCHBIX
CJI0€B, HATHYMA B3aHMOCBA3H MEXAY BOIOHOCHBIMH
CJIOAMH H NIOBEPXHOCTHBIMH BOJAMH;

H3MeHEHUs XHMMYECKOrO COCTaBA MON3EMHBIX BOJ
No IVIOWAM MECTOPOX/ICHHS, TyOuHe H BO BpEeMeEHH.

1.25. OnpiTHbIE OTKAUKHM, HANTNBbBI, HATHETAHUA Npen-
Ha3HAYaloTCA V1A ONpefeNeHns

GWIBTPALHOHHBIX  X2PAKTEPHCTHK  BOKOHOCHBIX
croeB — Ko3pHuuueHTd GWIBTPAaUMH, BOJONPOBOIM-
MOCTH, BOAOOTHaqH, YPOBHENPOBOJHOCTH, MbE30NPOBOL-
HOCTH, TapaMeTpOB NMEPETEKaHUA;

B3aUMOCBA3H MEXY BOMOHOCHBIMM CIIOAAMH H CBA3b
MX C MOBEPXHOCTHBIMH BOJAMH.

Tlo cpaBHeHMIO C HANMMBAMH ¥ HaTHETAaHUAMH ONBITHBIE
oTkauku Oonee 3pPeKTHBHBI, TAK KAK OHH TOUHEe
XapaKTepH3yl0T BOAOHOCHbIE CJIOM H TNPOLECC BOJOMNO-
HWKEHHS,

1.26. OmbiTHBIE OTKAUKM C/IEAyeT Ha3HauaTh Kyc-
TOBEIE M  OfIMHOuHBle. IIpH KYCTOBBIX OTKauKax HC-
MONB3YyeTCA OMBITHBIA KYCT, COCTOMIUMIA M3 OFHOM HIH
HECKOJIBKMX UEHTpaNbHBIX H pAlla HaG/MoaTeIbHbIX
CKBaXHH. M3 HEHTPanbHBIX CKBKMH NPOU3BOIMTICA
OTKauka, 0T60p npob Ha XUMHYECKHE aHANM3BI M 3aMepbl
YPOBHA BOABIL, M3 HabmoNaTeNIbHBIX — BefyTcsA HaGmome-
HHA 32 H3MEHEHMAMM B IIpOIECCe OTKAYeK YPOBHEH, &
MHOT/IA TAXOKE 33 XHMHYECKHM COCTABOM M TeMiepary-
poit BOABI,

LleHTpanbHble CKBaXHHDBI, €CTH HX HECKONBKO, pac-
NOJaraIcs, KaK NpaBwio, N0 MHOTOYrOJMbHHKY (WIH
KpYTY), UMHTHPYA KOJIBLEBYIO CHCTEMY, pacCMaTpHBae-
MYl0 Kak “’6oJibiioii Konopel’, HaGniogaTesibHbie — Mo
JyYaM OT LEHTpa CHCTeMbl B Pa3Hble CTODOHBI, ualle
BCEro IO HAMpaBJIEHHI0 NOTOKA H MNEepHEeHIHKYIAPHO
K HeMy.

OnMHOYHBIE OTKAYKK M3 OTHOCNBHBIX CKBAXHH
(6e3 HabmiopaTenbHBIX) INO3BONANT MOJMYWHTh JIHUD
NpubIHXKeHHble 3HaUCHHUA GHIBTPAHOHHBIX XapaKTEpHC-
THK TOpPHbIX mopof. OmHako MX NpHMeHeHHe (M3-38
MOGWIBHOCTH ¥ HeGONBUMX 3aTpar) B GOMBLIOM KONH-
YeCTBE NO3BONIAET OCBETHTb H3MEHUHBOCTD QHIBTPALHOH-
HbBIX CBOMCTB I'OPHBIX NIOPOJ Ha GOMNBIIOH TEPPHTOPHH.

OmnbITHbIE HANMBbl M HATHETAHUA pPEKOMEHMYETCH
npuMeHATh (C TOM Xe LeNbio, YTO ¥ OTKAYKH) IpH OTCYT-
CTBHH HeobGXxomuMoro oGOpyZOBaHHA [LIf ONBITHBIX
OTKaueK: HAIMBBI — B OCHOBHOM MpHU U3YUEHHH MIBT-
PAUMOHHBIX CBOMCTB TPEIMHOBATHIX CKAlbHBIX NMOPOT,
HarHeTaHuA (WO, MOBBILICHHBIM JaBJIEHHEM) — IpH
HH3KHX GHIBTPALMOHHDBIX CBOMCTBAX HOPON.

C moMOIBIo OTKa4eK (HAMBOB, HArHETAHHH) MOXHO
U3yYaTh BOJIOHOCHBIH CJIOH WIH €ro OTAE/IbHBIC 30HB!
(yuacTKH, MHTepBanbl) No BbicoTe. OpHAKO [aHHBIE
30HHOI'0 M3YYeHHMA HEIOCTATOYHO TOUHBI, M HX HCIOIMb-
30BaHHe UeNeco00pasHO, B OCHOBHOM, I CPaBHHTEIDb:
HBIX OLEHOK H3MEHEHHA GWIbTPAUMOHHBIX CBOMCTB
TOPHBIX TOPOM, WO BbICOTE (TOMNIMHE) BOJOHOCHOIO
cnosd.

1.27. B pesynsrare reodu3sHuecKUX MCCNENOBAHUHA B
KOMIUIEKCe C OypoBBIMM, rOpPHONPOXOMYECKHMH, ja-
GOpPaTOPHBIMY U NOEBBIMY CIIElyeT BBIABIIATH

nubdepeHIHanMI0 TeONOTHYECKOTO pas3pe3a B 3a-



BHCUMOCTH OT COCTaBa, COCTOSHHMS M YCIIOBHH 3ajera-
HUS TPYHTOB;

DIyGMHY 3aJIeraHdst TMOO3E€MHBIX BOJ, MOIIHOCTD
BOJIOHOCHOH TOJNIUM, CKOPOCTb H HANpABIEHMA [IBIXKeE-
HUA, 06/1acTH MUTAHUA M PA3TPY3KH;

30HB! TEKTOHHYECKHX HAapyIUeHWil, INOBBILLEHHOH
TPELIMHOBATOCTH, KAPCTOBBIX ITYCTOT, APEBHUX HONHH;

XapaKTepUCTHKH OIION3HEBBIX NMPOLECCOB, 30H Mep3-
NBIX MOPOM, Pa3BUTUA TANTKKOB, MTON3EMHOIO NBA.

1.28. B cocraB reo¢pusuueckux HCClEJOBaHUA Cleny-
€T BKIIIOYATh 3NIEKTPOpa3BenKy, CeHCMOpa3sBenxy, pe-
3HCTMBHMETpHIO, KapcTax u Ap. (Tabn, 1).

BeiGop MeTOHOB  onpenensercd  KOHKPETHBIMH
YCHOBUAMHU HCCIIENOBAHUIA M IOCTAaBJICHHBIMH 3a[ja4aMH,
Hanbonee 3¢d¢dexTHBHO NpuUMeHEHHE HEeCKOJIbKHX reo-
¢busHueckux mertonos. WHrepmperaumsa reodH3MuecKHX
MaTepHaIOB NPOBOJMTCA C YYeTOM [aHHbIX OypeHus
CKB&XHH, IPOXOIKHU rOPHbIX BbIpaboToK, 1a6opaTopHbIX

Tabnuual

3agaun uccreqoBaHut

Teodusnyeckne MeTobl

Onpenenelue cTpoeHHS MacCHBa

Onpenernenne penbeda MOBEPXHOCTH CKAIBHBIX H MeEp3-
JBIX MOPOZ. YCTAaHOBJIGHHE TOMIIMHBI CJIOA HECKATBHBIX
(Hemep3nbIx) MoOpond

PacweneHue pa3pesa. YCTaHOBNIEHHE NMTQNOTHYECKUX
TpaHKL H l‘J'IyGHHbI 3aICraHuA CKanbHBIX, [IECYaHBIX, ITIN-
HUCTBIX M MEp3JIBIX TPYHTOB, TOJIIIKHBI KOPBI BBIBETPH-
BaHN A

MecrononosxeHue, rnyGuHa 3aneraHus ;
YPOBHA TPYHTOBBIX BOM, 30H TPELUMHOBATOCTH, TeK-
TOHMYECKUX HapyLieHHH, KapCTOBBIX NOJNOCTER M
NOA3eMHBIX Bmpaﬁorox
norpeﬁeﬂumx OCTAHUEB JIBAOB H CHIBHOJBAUCTBIX
NOpoJ, JIMH3 COMEHbIX M MpecHbIX BOM, MEXMEPIIOT-
HbIX BOJ K TATHKOB

BepTukaibHoe 3neKTpHueckoe 3oHaupoBanue (BI3), me-
TOA, Mpenomiennsix Bonx (MIIB), anextponpodunuposa-
nue (OII), anekTponpodunupoBaHHEe METOROM Kaxylue-
rocs conpotuBnenus (IIKC), anexTponpodunupoBaHue
MeTooM IBYX cocrapnawwnx (A[IMIC)

MIIB, B33, akycruyeckuit kaporax (AK), kaportax con-
porusnenns (KC), ramma-xaporax (I'K), ramma-ramma-
xaporax (I'TK)

MIIB, B33
3IIKC, 31, MIC, MIIB

HeitrponHo-ramma-kapotrax (HI'K), I'TK, KC, 3IIKC,
3 MIC, B33, pe3ucTMBUMETPUA , TEPMOMETPHA

H3yueHne $hH3HKO-MeXaHHYECKHUX CBOHCTB
TOPHBIX NOpPON

CKanpHBIX MOPOA :
NOPHCTOCTH, TPEUIHHOBATOCTH, Momyisi nedopmanmu,
COTIPOTHBJICHHA CHKATHIO, HANPSXKEHHOTO COCTOAHUA

UlecuaHbIX H TITHHHCTHIX HEMEP3NBIX NIOPOK X
BNaHOCTH, YAICIBHOTO BECa, NOPHCTOCTH

YOENbHOTO CUEIUICHMs, YT1a BHYTPEHHETO TPeHUs, Mo-
nynsa pedopMalMn KOppO3HOHHON aK THBHOCTH

TlecyaHbIX ¥ TAMHUCTHIX MEP3JIBbIX NOPOA:
JIKNTOJIOTHYECKOro COCTaBa, BJIaXXHOCTH, JIBOUCTOCTH,
NOpHUCTOCTH, YACJIBHOIO BECa, BpEMEHHOTO CONpPOTHB-
JICHHA OTHOOCHOMY C)XKaTHIO

I'TK, HI'K, MIIB, ceficMiyeckoe M aKycTHYecKoe Npocae-
YMBaHHE METONAMH BepTHKAIBHOTO CEACMHYECKOTro Mpo-
dunnposanus (BCIT), AK, akyctuueckoit smuccuu (AJ)

ITK, HI'K, B33, 6okoBoe KxapoTaxHoe 30HOMPOBaHME

(BK3)
B33,3Nn

B33, I'TK, HT'K, Tepmomerpus

Uayuense coBpeMeHHbLIX reoOrHUecKuX
H HHDKCHEPHO-T€ONTIOTHYECKHX MPOIieCCoB :

IMHAMMKH YPOBHA IIOA3EMHBIX BOM, HallpaBileHUA,
CKODOCTH TEUEeHHWA M MeCTa Da3rpy3KH IOJ3eMHBIX
BOJI

H3MEHEHHA BIIaXKHOCTH [TIMHMCTBIX M JIECCOBBIX nopop

3arpA3HCHUA NON3EMHBIX BOJ

M3MEHEHHA HANPAXKEHHOTO COCTOSHMA H YIUIOTHEHMs
FOpHBIX NOPOT,

H3MEHEHHA TOJIUMHBI CJIOf NPOTAUBAHUA, TEMIEPaTy-
PbI U CBOHCTB Mep3/bIX NOPOJ

Pexxumuble Habmwopenus, B33, MIIB, pesuctuBumerpus,
PacXoHoMeTpuaA, MeTop 3apsikeHHoro tena (M3T), anek-
TPOKapoTaxx METOOM NoTeHuuana conporusenui (I1C)

B33, HI'K, Bri3BaHHaa nonapusaumsa (BIl) B pexumHoi
MoaudHKalMH, T.e. HECKOJIBKO IMKIIOB HaGlloneHui

B33, pesuctuBumerpus, BII

MIIB, BCII, I'TK, AK, A3, HI'K, 311, B33, bK3, pexum-
Hble HaONIONEHHA MeTO/laMM 3MaHalUMOHHOW M ra3oBOH
CbEMKH

MIIB, BCII, AK, A3, B33, 311 MIC, repmomerpus, I'TK,
HI'K B pexcamHON MoaudUKaumH



M TONEBBIX HCCNENOBaHMH CBOACTB M COCT2aBAa IOPHBIX

Nopox,

1.29.B 3amauu pexxMMHbIX HaGNIOfEHMI MpH rui-
POreONOTHYECKHX M  MH)KEHEPHO-TeOJIOrMYECKHX
H3bICKQHMAX BXOOAT: YCTAHOBJIEHHE 3aKOHOMEPHOC-
Tel H3MEHEHHA PEXXMMA M YCIIOBHI{ TUTAaHUA TIO/I3eM-
HBIX BOJ, BO BPEMEHH OT NIPHPOAHBIX ¥ TEXHOT €HHBIX
$baxTopoB; H3yueHHE COCTOSAHMA TOPHBIX HOPOR, B
rOpHeIX BbIpaGoTkax ¥ B OGHDKEHHAX, B 3aBHCHMOC-
TH OT YCTOBHH 3anmeraHus (9KCHO3HUHH, X COCTaBa,
aHM30 TPONHOCTH, BOIOHOCHOCTH) .

1.30. CocraB pexaiMHBIX HaGUIIOIeHHiH :

METEOpOJIOTHUECKHEe — 33 aTMOC(hepHBIMHA OcCafi-
KaMH, TEMIIEpaTypoit Ha METEONOCTaX, 060pynoBaH-
HBIX HEMOCPEACTBEHHO Ha MECTOPOXKIEHHH ;

THAPOJIOTHYECKHE — 332 PEXUMOM MOBEPXHOCT-
HBIX BOJ, HX PaCXONAMH Ha PasnMYHBIX YYacTKax
BOJOTOKOB, Ha THAPOJNIOTHYECKHX TOCTaX, YCTaHOB-
NIEHHBIX Ha PeKax U BOJOeMax;

TUOPOTEONIOTHYECKHE — 33 PEXMMOM MOI3eMHBIX
BOJ| N0 CETH CHENMAIbHO 0GOPYNOBAHHBIX CKBAXHH
Ha pa3Hbie BOIOHOCHBIE CIIOH;

HHXXeHEPHO-TeONIOTHYeCKHEe — 33 TPYHTaMH B
06Ha)KeHHAX B TOPHBIX BhIpaboTKaxX, pa3sBHTHEM NpPO-
eccoB BbIBETPUBAHHA, ONON3HeH, 06BaOB, Kapera.

PexaiMHBle HaGnioleHMA 3aBHMCAT OT NPOMOJIKH-
TeBHOCTH H3bICKAaTeNbCKUX paGor (He MeHee
OJIHOTO - ABYX JI€T) .

1.31.IIpu HeOGXOOUMOCTH MOJYYEHHsST MCXOIHBIX
XapaKTepHCTHK HPUPOMHBIX YCIOBHH Ha OCHOBE
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CIIOKHBIX HCCIIENOBAHMIA, MOKA3aTeNbCTB BhiOopa
napamMeTpoB cnocoGa BOJONOHIDKEHAA H YCTpOHCTBa
NpoTHBOGWIBTPAIMOHHEIX 33aBec  IeecooGpasHo
NPOEKTHPOBATh ONBITHO-TPOH3BOACTBEHHOE BOMO-
TIOHIKEHHEe WIM OIBITHO-NPOH3BO/JCTBEHHLIE HIPO-
THBOHIIbTPAUMOHHBIE 3aBechl (MHOITA M OIMBITHBIH
Kapbep WM ONBITHYIO LIAXTY), IPeJyCMaTpHBAaEMBIe
MPOEKTHOM OpraHM3aiedl KaK 3TaNl CTPUKTENEHO-
MOHT&XHBIX paGoT (cM. 1. 2.4).

OcoGemHocmn u3yueHus cnemududecKky
YCoXHEHHBIX TMIPOTe0IIOTHYECIGIX YCHOBHi

1.32.Ilom3emHsiii MOTOK OTIHYaeTca 0ocoboil cie-
uHMKO# HAa MECTOPOXOEHHAX, MPUYPOUEHHRIX K
aHTHKJTHHANIGHBIM TIOMHATHAM C HAKJIGHHBIM 3ae-
TaHAEM CKalbHBIX BOZOHOCHBIX NIOPOM, K MYJbAaM,
30HaM PasBHTHA KapcTa M paiioHaM pacmpocTpaHe-
HMA MEPIITBIX TOPHEIX MOPOA,.

1.33. MecTopokaeREA TONE3HBIX HMCKOMAeMBIX
C HaKJIOHHO 3a/IeraOLIMMH BOHOHOCHBIMM CKalib-
HbIMH TopofamH (Yepr. 1) ¢ yrmamM HaxloKa,
nocruraloummu  60—80°, pa3GuTbie HEOTHOPOMIO
Pa3BHTLIMH Pa3IHYHO 3aNMOJTHEHHBIMH TpEILMHAMH,
TEKTOHHUYECKHMH PaIOMaMH H 30HaMH poGenus,
OTIMYAIOTCA HEOJHOPOHHOH BOMONPOHAIAEMOCTHIO
TOPHBIX TOPOA H HEOJHHAKOBOH BOJIOOGHILHOCTHIO
TIOpOA B JNekaueM H BHcAueM Goxax IiacTa mones-
HOT'O MCKOMAaeMOro.

IInTanue BOJOHOCHBIX CIIOEB NMPOHCXOOKT B MeC-
Tax HX BBHIXOJIOB Ha IIOBEPXHOCTh WIH Uepe3 NOK-
POBHbIE O TIOXEHH.

e o —— — ——— e s — — . - — — — —

Yepr. 1. Feonoruyeckuii pape3 MecTOPOXACHHA

1 — CyrmMHKH, NCCKH, IATeYHHKH; 2 — MOpPOAbl KOpHI BHIBETpUBaHUA; 3 — pyna; 4 — KBaplieBo-KapGoHaTHEIEe NOPOdbl; 5 — H3BecT-
HAKH, 6 — 30Ha HHTEHCUBHOTO PACCiaHUEBaHUA MOpoA; 7 — 30Ha ApolneHus



B rtakux YCNOBHAX MNEPBOCTCNEHHOE 3HAYeHHE
HMeeT U3ydyeHHe TeKTOHHKH, TPeIIMHOBATOCTH KOH-
TaKTHBIX 30H, YCTOBHH B3aMMOCBA3XM HamGornee
BOJONPOROOMMBIX 30H C MOBEPXHOCTHBIMM BOJIO-
TOKaMM, XapaKTepa W MaTepuana 3alONHEHUA Tpe-
UIHH, 2 TAK)KE BBINONHEHHE ONMBITHBIX BOJOMOHMNKe-
HHA ¥ NPOTHBOOWILTPAUMOHHBIX 33aBEC C MPOrHO3H-
pOBaHHEM pa3MbIBa U BBIHOCA MaTeépHana, Kosnbma-
THPYIOLLIETO TPEINHHEIL.

HeobxomuMo camoe HIHPOKOE HCHONIb30BaHHE
reoM3nuecKnX cocoGoB pasBenKH.

1.34. MecTopoxxaeHusA, NPUYPOUEHHBIE K MYJIb-
mam  (cM.pa3m.2uepr.21), npencraBnsior coGoit
apre3uaHcKHe GacceiHbl ¢ 3aMONHEHHEM MYJIbAbI Me-
PecraHBaloIMMHCA HeCKATbHBIMM nopoaamu. CuH-
KIHHANbHAA CTPYKTYpa.M NEpeciauBaHue BOJOHOC-
HBIX H BOIOYTIOPHBIX CNOEB crocoGcTByIOT 0Gpa3o-
BaHHI0 HaNOPHBIX BOJ,.

B Takux YycnoBHAX HeOGXOOMMO YCTaHOBHTh
AKTONMOTHYECKKA COCTaB  CHOEB, 33MONHAIOIIMX
MYyJIbay U MOOCTWIAKUIMX MOJIe3HOE HCKOIIaeMoe,
B3aHMOCBA3b BOHOHOCHBIX CIIOEB Mexay coboil u
YCTIOBHA MX IMTaHWA MOBEPXHOCTHBIMH BOJAaMM,
H3YUHTh KOHTaKT KPOBJIH IONIE3HOTO HCKONAaeMOTro
C HaeraomMMH NMOPOAAaMHM, ONBITHBIM NYTEM OfIpe-
JenuTts 3¢ GeKTUBHOCTD BOJOMOHMXKEHUS NpPH OT-
Gope BOIbI U3 NOHHKEHHOTO YYacTKa MYNbIbI.

1.35. MecToposmeHHs B KapCTOBBIX PaOHax Xa-
pakTepHnl cnemmduueckumu dopmamu pesneda mo-
BEPXHOCTH 3€MIIM, Ha KOTOPO#A HaboNalnTICA pa3Ho-
obpa3Hele 3aMKHYTbIe BaouHLI, 8 B I1ybHHe MaccH-
Ba — pa3NMyHbIE MONOCTH, Neuiephl, KaHajbI, MpH-
JaoiKe CBoeOGpas’Me peXHMy TOA3eMHBIX BOJ

(uepr. 2).

Yept. 2. KapcroBsie nonoctu

Kapcr pasBur B paioHax paclpocTpaHeHus pacrBo-
PHMBIX MOPOJ: KameHHOM COJIH, THMIICA, aHTHIIPHUTA, U3~
BECTHAKOB, [ONMOMHMTA, Mena, meprend. HamGonbiuee
pacnpocrpaHeHue Ha tepputopun CCCP umerotr xap6o-
HaTHbIe TIOPOJTbI — U3BECTHAKH K [IOJIOMMTBL

B 3mHX ycnoBuAX 0COGeHHO HeOGXOHMMO M3ydeHHe
PAcIpOCTpaHeHUA Ha TeppHMTOPHM MECTOPOXKICHHA H B
rnyOHHe MaccuBa KapCTYIOIUMXCA MOpof M obnactu
Pa3BHTUA KAPCTa, MX 3Q1eralysA MO OTHOLIEHHIO K IO-
JIe3HOMY HMCKOIIaeMOMY M B3aHMOCBS3M C IIOBEPXHOCT-
HBIMH BOIHBIMH 0GbeKTaMH, XMMHY€CKOTO COCTaBa Io-
BEPXHOCTHBIX H MNOJ3eMHBIX BOJ, TPEIMHOBATOCTH
CKaNbHBIX MOPOM, MX MHHEPAJIOTHYECKOTO H NeTporpa-

¢uueckoro cocraBa, xapakTepa U COCTaBa 3allONTHeHUA
TpELMH M KapCTOBHIX MONOCTeH; IpH WH3bICK aHUAX
HOJKHBI OBITH IMPOKO MCMOJIb30BAHBI I'eo PUIHUECKHE
MeTONbI, CNefyeT BLIMONHATL ONBITHBIE BOMOMOHMME:
HHA # NIPpo THBOUIIbTPAMOHHBIE 3aBECDI.

1.36. B 30Hax pa3BUTHA BEUHOH MEP3JIOThI JOJDKHbI
ObITh H3YYCHBI:

YCIIOBHA paclpOCTPAHEHHS BeYHOMEP3JIbIX H Ce30H-
HOMEp3NBIX IPYHTOB, HX COCTaB, CBOHCTBA, KPHOT€HHOE
CTpOeHHe;

YYaCTKH pacnpoCTpaHeHWsI H pa3Mepbl 3aiiexed Mox-
3eMHOTO JIb/Ia;

0006eHHOCTH pacnpocTpaHeHus U ¢opMHpPOBaHUA Ta-
JINKOB;

rnyGHHA CE30HHOTO NPOMEP3aHHA M NpPOTAUBAHHA
NopoyI, U3MeHeHHe TeMIEPATYPh! NOPOA MO IUIOWAAH H
B pa3spe3e, PeXHUM CMEXHBIX OT/I0KEHHI;

bU3MKO-MeXaHHUeCKHE CBOMCTBA (WA Kaxaol Jiu-
TOJIOTMYECKOH Pa3sHOCTH) TaJbIX M MEP3NBIX IPYHTOB,
H3MeHEeHHEe TeKCTYPhI, TUIOTHOCTH U BRAKHOCTH N0 Ce-
30HaM;

IyOUHA 3ajeraHusi YPOBHEH MEXMEp3NOTHEIX H
MOJMEP3JIOTHBIX BOJI, Ce30HHbIe KOEeGaHNMs MX YpOB-
Helt, GUIbTPAIMOHHBIE X3PAKTEPUCTHKH TAlbIX IpyH-
TOB; TeMIEpaTypHbIi PEXUM, CBA3b C MOBEPXHOCTHBI-
MM BOJAMH; MPOTHO3 U3MEHEHWA pexHMa NOJA3eMHbIX
BOJ B CBA3M C OCBOEHHEM MECTOPOXNACHUA U M3MeHe-
HHEM re0KpeoJIOTHIECKUX YCIIOBHI;

XapaKTep, 0cOGEHHOCTH M MPOTHO3 Pa3BUTHA KPHO-
TeHHBIX ¥ NMOCTKPHOreHHBIX IIPOLECCOB, B 3aBHCHMOCTH
OT NPHUPOAHBIX YCIIOBHA M crocoba oTpaboTku MecTo-
poxeHus (myveHHe, TEPMOKApCT, COMHGIIOKLMA, 3a-
B60TTOUYEHHOCTD, HaMIeIH ) .

HomxHa OBITh COCTaBIEHa CXeMAaTHYECKas KapTa
KPHOTEeHHBIX ABJICHHUIA.

TexHuueckoe 3a7iaHMe Ha HIBICKaHHA

1.37. Bo MHOrHx cnyvasx nocjie OKOHYaHMA reotio-
ropasBefOUYHBIX PaGOT Ui NMPOEKTHPOBAHUA 3aLUMTBI
FTOPHBIX BbIPaGoTOK TpebyloTcA NONONHUTEbHBIE H3bIC
KaHUsA, KOTOpbie BBIMOTHAIOTCA MO 330a8HUAM NpPOEKT-
HBIX OpraRM3alMii MHOIJA TeMH Xe reoNoropasBeyoy-
HBIMHM 3KCIIeqUIMAMH, KOTOPbIEe BEJIH Pa3’BenKy MecTo-
PO>KTEHHA, 3 MHOIOA CHENHANH3HUPOBAHHBIMH M3bICKa-
TelIbCKMMH OPTaHH3aLHAMH.

1.38. 3ajaHue Ha M3bICKaHMA HOJDKHO COAEPXKaTh:
UENTH H3BICKAHMIA, TPHMEPHBIH HX COCTaB, TpeGoBaHHA K
METOIMKaM MONEBBIX HcClemoBaHMit M k yabGoparop-
HBIM paGoTam (cM. mprumeps! 1 1 2 ).

Ilpumep 1. MecTopoxkgeHne NONHMETAVIHYECKHX
PYZ, PacloyioxeHO B RONMMHe Gonblod peu HA ee Je-
BOoM nonorom Gepery B 30 kM oT ee ycresa. YacTs Mec-
TOPOX/IEHHU HAXOOUICA HENOCPENCTBEHHO MO, PyCIioM
pexH (uepT. 3).

Pexa mpoTexaer B HUMPOTHOM HANpaBIeHHH H 1IO]
NPAMBIM YIJIOM K TE€OJIOTHUECKOH CTPYKType paiioHa
MECTOPOXIEHUA.

IlupuHa pexu B paioHe MeCTOPOXIEHHA B MeXeHb
2,5 kM, ryGuHa 2—4 M. MakcHManbHbIA ABOAKOBBI
pacxon pexu 16 000 M>/c npn ypoBHe Bomml B peke
+10 M (Hap ,MecTHBIM HyneM”). ITo MecTOpoXIeHUIO
MpOTEeKAlT TaKxke HeGonblwe pydsH M peuxH. Penved
IOBEPXHOCTH 3eMITH NpeficTaBnser coboi crmabo Bexon-
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Yepr. 3. MecTopoxaeHHe NONHMETALMIECKEX PYA Y PeKH
1 — pymoe teno; 2 — BonoHocHEIe KapGoHaTHO-TeppUreHHbIC IOPO/IBI

MJICHHYI0 DPaBHMHY, PacWICHEHHYH [OINHMHAMM peK M
PYWheB ¢ OTMETKaMd MOBEPXHOCTM — B Geperosoi Io-
noce +8 M, Ha Bofopasaenax — /1o + 44 M.

KiuMar paiioHa pe3ko KOHTHHEHTaJIbHbIA C Ipojion-
FHTENBHON MOPO3HOH 3UMOH M KOPOTKHM YMEPEHHO
TemnsM seToM. CpeaHeronoBas TeMIIEPaTypa BO3AYXa
(Haubonee BbicoKan neTHAA Temmeparypa 35 °C, Hau-
Gonee Hu3KaA 3uMHAA — MuHyc 57 °C), cpenHeromio-
BO€ KOJNMYeCTBO ocakoB 432 mMM. CHeroBo#l MOKPOB
mocturaet 1—1,2 M, rny6uHa ce30HHOTO MpoMep3aHUA
15-2 m.

B reosormueckoM CTpOEHMK MeCTOPOXAEHMA (cM.
uepT.' 1) OCHOBY COCTABIAIOT CKaJIbHble OCA[IOYHbBIE TIO-
pofbl ¢ KpyTonapawiuumy (OIM3KKEMH K BepTUKAIIH)
miacTamMH. B BepxHe# yacTH OpOAB! BbIBETpEHbI U IpH-
KpbiTbhi HOBCEMECTHO PAcCIpPOCTPaHeHHBIMM U 3ajleraio-
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MMM TPaKTHYECKH TOPU3OHTANBHO IpaBHiHO-ramey-
HBIMM, TECYGHO-TATIEYHBIMH M CYNEeCYaHBIMH OTIIOXKEHH-
AMH, 4 Y CamOii MOBEPXHOCTH 3eMTH ~ CYTTTHHKaMH.

CKaJtbHb1e TTOPOIbI, TTPOCIIEXEHHbBIE HA MECTOpOXKIie-
HuK Ao riyousst 1200 M, nospasgensoTca Ha TPH nay-
KM — BEPXHIOIO, CPENHIOI0 M HIKHIONW, CIIOXEHHBIE
TJTHHHCTBIMU Y CIIOMCTBIME H3BECTHAKAMM C NPOC-
70AMH KapOOHAaTHBIX M CIIOMHCTBIX CIaHIEB (BCTpe-
YAIOTCA M TIONTH YMCTBIe M3BECTHAKHM); K H3BeCTHA-
KaM BepXHeit MauKH MpHypOYeHbI PYIHbIE TeJa.

Kommnexc CKanbHbIX NOpOa HMEET MEPHIHOHANIBHOE
OpOCTHPaHKe M pa3bHT TEKTOHMYECKMMH HAPYILICHHSA-
MM, CPEN KOTOpHIX BBIOEAAIOTCA 30HBI IOBBIIEHHOM
TpeLIMHOBATOCTH, MHTEHCHBHOIO DACCNAHIEBAHMA M3-
BECTHAKOB ¥ 30HbI ApOGIEHHA.



TekTOoHMYECKHME 30HB! NOBBILIEHHOR TPEILHHOBATOC-
TH HEpaBHOMEDHO 3aNOJIHEHbI MAaTepHaloM paspyille-
HHA KOPEHHBIX NOPOJ ¥ TOXE OTHOCATCH K 30He Apob-
JIeHUsA, B 30HAX MHTEHCHMBHOrO PacClaHLEBaHUA U3BECT-
HAKOB KOpE€HHbi€ MOPOMbI CHIBHO OerpafupoBaHbl H
NpeBpallleHb! B CYNECH H CYTITHHKH,

TonuMHa NOKPOBHBIX OTNOXKEHMH Konebrerca oT
S M B pycile peKH 00 28 M Ha CKJIOHAX JONMHHBI PEKH.

I'naporeonorudeckue YCIOBHA MECTOPOXIOEHHA Xa-
PaK TEPH3YIOTCA HAIHYHEM [BYX OCHOBHBIX BOJOHOC-
HBIX KOMIUIEKCOB: B MNOKPOBHBIX OTIOXKEHHAX H B
CKaIbHbIX KOpeHHbIX nopoaax. Ilopoaps BhilleyKa3an-
HBIX KOMIUleKCOB oBnanawT pasnuuHbIMH GHUIBTPALM-
OHHBIMH CBOMCTBAMH, HO IOJ3EMHbIE BOAbI B3aUMOCBH-
3aHbl, HMEIOT OOUM#A (eNuHbIH) YPOBEHb C BLIPAXEH-
Hbim yxnosoM 0,02 — 0,03 B CTOPOHY PEKH H OTMeETKa-
MH 55 — 65 M Ha Bozopa3ieNnax.

Toponp! NOKPOBHOH TONIIM XapaKTepU3ywTCA Cie-
OYIOLMMH 3HauUeHUAMHM Ko3dbduumeHToB GHIbTpaUMH,
M/CyT: MOKPOBHBIe CyrimuHKH — 0,1, cynecu — 0,5, men-
KO- U cpenoHe3depHucTnie necku — 10—15, rpasenucreie
fleckH — 25, rpaBHIAHO-raeYHHKOBEIE IPYHTHI — 50.

Boap! NMOKpOBHOH TONWM HMEWT MHHEPAIH3ALHIO
meHee 0,5 r/n W oTHOCATCA K NpecHBIM TruapoxapGo-
HATHO-KaJIbUMEBBIM H MarHueBbIM. [IOKpOBHBIE CYTITHH-
KH CO3[410T 3aTpy[AHeHHs OyiA MHGWIbTPALMHU MOBEPX-
HOCTHBIX BO[, OJHAKO NOI3eMHbIE BOOb! MUTANTCA B
OCHOBHOM 32 cueT aTMOC(EpHBIX OCaZKOB yepes INMOK-
POBHYIO TOJILIY ¥ H3 MEIKHX Pe4eK M pyubeB.

Bonbuias peka cnyxur obNacTbi0 pasrpy3Ku nom-
3eMHbIx Bop,. Ha 310 ykaspiBaer oGumit ykIoH noazem-
HOro NMoToKa B ee CTOPoHY. B cBA3u ¢ paspaGortkoit
MECTOPOXIEHHA M IOHWKEHHA YPOBHA HOA3EMHBIX
BOJI peKa NMpPEBPATHICA B OCHOBHOH HX MCTOYHHK NHTa-
HUA.
Tlop3eMHb1e BOOBI KOPEHHBIX NMOPOJ NPHYPOUEHBI K
HEpPaBHOMEPHO TPEUIMHOBATLIM KapGOHATHHIM NOPOAaM
M 30HAM TEKTOHMYECKHMX HapyuieHwit. Bomw: mpechbie,
aHanorv4Hple BoflaM MOKPOBHOM TONIUM, uepe3 KOTO-
PY10 OHH IIHTAIOTCA.

BO#OHOCHBIH KOMIUIEKC KOPEHHLIX CKalbHBIX TIO-
POA XapaKTepu3yercs HeOOHOPOOHBIMH (WIBTPalUMOH-
HbIMH CBO#CTBAMH 110 IUICILAMM U I11yGHHE X OCHOBHBIM
TEKTOHHYECKHM 3/TeMEKTaM MacCHBA.

Ha ocHOBaHMM HaHHBIX TeonoropasBemouHbIX paGoT
O0TMEYAeTCH:

cnabasg BOOONPOHHMIIAEMOCTh MOPOJ, OKPYXKAIOUMKX
MeCTOPOX/IeHHE;

B npefenax BogooGwibHoi obnactu (uepr. 4), BMe-
w@sole pymOHOCHYW Tomuty, HauGosmsimas Bomonpo-
HHU2EMOCTb BepXHe# YacTH 30H TEeKTOHHYeCKHX Hapy-
WeHWiA, rae 3HaweHMs Ko3PPHLMEHTOB PUNBTpANMK
MECTAMH H3MePAIOTCS OeCATKAMH METPOB B CYTKH;

HH3Kas BOMOONPOHHUAEMOCTb Mopod B Omokax —
MmeHee | m/cyT;

¢ rnyGuHONH BOIOOGWILHOCTS TOPOI CHHKACTCR.

Tpebyercs onpepenuTs 320244 M CcocTaB Heobxo-
OMMBIX H3BICKaHHii NO T'MAPOTE0NIOTHYECKOMY JIOM3Y-
YeHHI0 CKaIbHOTO KOMIUTEKCA.

Jonomuurensioe M3ayyeHHe THAPOreOJIONMH CKanb-
HOTO KOMIUIeKca Hanbonee aKTyanbHO IS NPOEKTHPO-
BaHHA 33UIMTHl TOPHLIX BbIPaGOTOK, TAK KakK obulee
reoNiorTHYeCKOe CTpOEHHMEe MECTOPOXIeHNs, (HIUKO-

reorpaguueckue ¥ rUIpPOMETEOPOIOTHYECKHE YCIOBHS
H3yveHn! oapobHo.

HeobxoaumocTs QOHOMHHATENBROIO W3YUeHNs THApo-
TeOJIOrMYECKHX YCNOBHH CKIbHOro KOMIUIEKCA BbITe-
KaeT M3 TOro, YTO BOAONPOHHIAEMOCTh MOPOA OCBelle-
Ha B OCHOBHOM IO JaHHBIM OLHHOYHBIX oTKauek. Heno-
CTaTOYHO ONpefeneHbl COCTAB MOPOM, 3ANOHAIOUIMX 30-
HbI TEKTOHHUECKHX HapYIUEHHRA U uX HHUINKO-MeXaHuue-
CKME CBOMCIB3, HMHXEHEPHO-TeONOTHYECKAA XapaxKre-
PHCTMKA CKaJbHBIX Topos B MaccuBe (B Grnokxax)
MEXAY TEK TOHHYECKHMH 30HaMHU.

3anayy nepBOOYEpENHbIX HONONHKRTENbHBIX HCCIIERO-
BaHMA:

yTOUHeHNe GWIbTPAUMOHHBIX XaPaKTEPHCTHK OT-
OEeNBHBIX JIMTONIOTHMYECKMX Ppa3HOBWIHOCTEH nopop
CKaJIbHOTO KOMIUleKca B MaccuBe (B Onoxax) mexny
TEKTOHHYECKHMH 30HaMH H B 30HaX TEKTOHHYECKHX
Hapy11eHHi;

H3MeHeHHe GWIbTPAUMOHHRIX CBOMCTB TOPHBIX MO-
POR f10 ri1yGHie CKansHOro KOMIDIEKCa;

COCTaBJiEHHEe WHOKEHEPHO-T €0JIOTMYECKON XapaKTe-
PHMCTHKH CKaIBHBIX MOpod B OnMokax Mexay 30HaMK
TEeKTOHHYECKHX HapYILIEHUH M 3aNONHMOLIMX HX NOPOL.

Kpome nmononHuTenbHbIX M3BICKAHHA B MOOOOHBIX
YCIOBHAX HEOOXOAHMBI OIBITHO-NIPOH3BOACTBEHHBIE Pa-
GoTtbl. OmHaKo MX BBHINOMHEHHE BO3MOXKHO JIHUIb MOClie
NpHHATHA NPUHUKITHAIBHOTO pellleHua o cnocobe pas-
paboTKH MECTOPOXIOEHHA U O 33LUHTE TOPHBIX Bbipabo-
TOK.

IOna u3yueHHs QWIBTPALMOHHBIX CBOHCTB FOPHBIX
NOpoj OMBITHBIMH OTKAYKaMM Hamedaem 37 TOuEK
(yuactkoB) ompoGopanua (cm. ueptT. 4), U3 HHX 9 —
IA KYCTOBBIX OTKaueK M 28 — ma oauHovHpiX. Omu-
HOYMBIE OTKAYKH C OflpeleflieHHeM yOenbHOro nebura
JOIKHbI GbITh BBINOJIHEHBI H U3 CKBMMH KYCTOB.
CpaBHHTeNbHDBIE IAHHbIE OAMHOYHBIX H KYCTOBBIX OTK2-
Yex Ha y4aCTKaX IrMApOreosIoOrHYeCKHX KYCTOB MOIXKHbI
6pITh HCNONBIOBAHBI [UIA HHTEPMNpEeTallHd ONMHOYHBIX
oTKavexk (B TOM YHCIIC H paHee NMpOH3BeNeHHbIX) Ha
OCTAIbHOH TEPPHTOPHH MECTOPOXIEHHA.

YuacTk# KYCTOBBIX OTKa4YeK Hameuaem: B Ipenenax
30HBI ApoOnenus — nBa, B 30He MHTEHCHBHOrO pacciaH-
LieBaHMA M3BECTHAKOB — TpH, B HEHTPANBHOH YACTH
PYZXOHOCHOM ToNuM — OfMH; 28 CKBaXXMH I)IA OJMHOY-
HBIX OTKa¥eK pa3MmeiaeM TaK, 4Tobbl OXBaTHTb OCHOB-
Hble TUTONIOTHYECKHE PasHOBHIIHOCTM M TEKTOHHYECKHE
30HBI.

Ilpn paspabGorke paGouedt NMporpamMmpl M3bICKaHWMI
DODKHBI GBITh ONMpefesieHbl KOHKPETHOE MECTOIONOXe-
HHe H KONHYECTBO WEHTPAIbHBIX H HabIwaaTenbHBIX
CKBaXHH JUIA KYCTOBBIX OTKaveKk (C yderoM 4YacTHy-
HOTO HCTOJIb30BaHHA B KaYeCTBE HabMoNaTeIbHBIX
CKBaXHH, HAMEYEHHbIX 1A ONMHOUHBIX OTKauekK), WH-
BEPBAJILI ONPOGOBAHMSA H INTYOHHBI CKBaXKHH.

IlocraBneHHpie Bbllile  HHXKEHEPHO-TEOJIOTHYECKHE
3agaud peliaeM ¢ NOMOMIBI0 CKBaXHH, NMpEAHA3HadYeH-
HBIX VISl OMBITHHIX OTKAYEK, U paboT, BHINOJIHEHHBIX B
COoOTBETCTBHH ¢ M. 1.16 — 1.20, T.e. Hamnexalwero uH-
7EeHEePHO-Te0/IOTHYECKOro Hafi30pa NpH OypeHHH cKBa-
XuH, oTOOpa 00pa3noB rOpHBIX NMOPOD M HCCIIEHOBA-
HHMH HX COCTaBa U CBOficTB B 1aGoparopun, a TaKxke ¢
HCIIOJIb30BaHNEM MOJIEBBIX MCTBITAHUIA TOPHBIX NMOPOL
NPECCHOMETPOM M CTATHYECKHM 30HAHpPOBaHHEM (B ua-
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CTHOCTH, B 30He MHTEHCHMBHOTO PAacC/aHIEeBaHHsI rop-
HbIX 110pOR) .

Kpome Toro, misi pemieHHs NOCTaBIEHHBIX THIAPO-
TEOJIOTMYECKHX M HHXXEHEPHO-TEOJIOrHUYeCKMX 3ajay
HeoOX0OAMMO MOJHOE MCMONb30BAHHE IeoPUIUUECKHX
METOJIOB B COOTBETCTBUM ¢ Il 1.27, 1.28 u 1a6n.1.

CoctaBneHHan H3bICKATENBCKON OpraHM3auMei pa-
Gouas nporpamma JokHa GbITh COrMacoBaHa C TpoeK-
THPOBIUHMKAMH.

Mpumep 2. Cocrasurs 3agaHue HAa M3BICKAHWA NpPH
CTeRyIOUMX YCTIOBHAX M o6cToATeNnscTBaxX. Paapabatsi-
BaeMOE JKee30py[dHOe MeCTOpOXieHHe, pa3paboTka
KOTOPOTO yXe BefieTCH, paclojioKeHo B MpeAropse, B
CTOMHOM TEKTOHHYECKOM PpaioHe, XapaKTepHu3ylo-
meMca o6pasoBaHMeM ¥ellyd M HAOBHIOB, OCIOMHEH-
HBIX KpynHeiMH cOpocamu M pAnom Gonee MeNKHX
TEeKTOHMYECKUX Hapywienuit (4epr. 5, 6).

KnuMat paitoHa yMepeHHO KOHTHHeHTanbHbiil. Cpen:
neronosas Temnepatypa 9,8 °C. CpemHee BbinaneHue
ocakoB 576 MM.

OrMeTKH noBepxHoctH oT 600 mo 505 M ¢ obuMm
nafeHneM K lory. PailoH mMectopoxxieHuit nepecexaer
MHOTO MENKHMX peyeK, BNAfaloIMX B OOHY INaBHYIO
peKy, MPOTEeKawIlyld C BOCTOK3 Ha 3allaf 8 5 KM OT
MeCTOPOXKHECHUSA,

600

IoxpoBHbie OTNOXKEHUA— NECKH H CYTHHKH, Iepe-
CJIaUBAIOILMECH CIIOAMH Pa3HOH TOJIIUMHDI C IPOCTIOAMH
JIMTHUTOBBIX yriiell — 3a1€raioT C HAKJIOHOM K 10Ty cor-
JIaCHO TMALEHWI0 MOBEPXHOCTH, W 00lIasgs UX TOJMA H3-
MEHAECT CBON Pa3MeEpLl OT HYJIA B BerHeﬁ YaCTH MeCTO-
pPOXOEHHA 10 260 M B €ro 10XHOM YacTH.

PynonocHaa Tomma, 3aieraioiuas noa TOKPpbIBako-
IMMM HX IeCKAMH H CYIJIMHKaMmH, MpefcTaBnger
coboil HaOmBHHYTOE IUIHIICOBHAHOE TEJI0, COCTOAILEE U3
M3BECTHAKOB M PY/bI, ANIMHA ero (B LUMPOTHOM HamNpas-
nexnn) pocturaer 1700 M, umpuHa —~ 760-—1100 M,
TOJILHMHA OT HECKOJIbKHX MerpoB Ao 260 m. OHM mop-
CTHRAIOTCA TAK)Ke HAIBUHYTHIMH, NepeTepThIMH 0 COC-
TOAHMA THH, QWIIMTAMH M aprTWUIMTAMH ¢ G710KaMH,
O6JIOMKAMH U NepeTepThiM MaTEPHATIOM JAPYTUX KOpeH-
HBIX TOpPOJ; HalBHHYTbi€ NIOPOMBI 3aJI€raloT Ha KOpeEH-
HbIX TeCYaHHKaX, (WUINTAX, apTWUIMTAX W H3BECTHA-
Kax, B Pa3sfIMuHON Mepe HapYLIEHHBIX CIOXHBIMM TEK-
TOHHUECKHMMH TIPOLeCCaMH B HEOMHOPOIHO TPELIHHOBA-
ToiMH. Bce 3TM ckasnbHbIe TIOPOBI MMEIOT BHIXOMIbI Ha
TIOBEPXHOCTh Bbillle MECTOPOXIEHHSA, @ B APYTHX Mec-
T2X NPHKPBITH TaK XKe, KAK M MOpoAbl HAABWTa, MOK-
POBHOH TOILElH,

Iog3emubie BOAB! MOJYYANOT MUTAHHE B MECTaX Bbl-
XOJia CKaNBHBIX MOPOR Ha MOBEPXHOCTb, @ TAKXE B 7 KM

o,

Tl

G L

[=X=3

— s

100

-100

2

V77773
PRIV

g5 B2, By B

AL

R

r5aa 9

s B

E==3

Yepr. 5. Meonormuecianii paspe3 Kene30pyHOTO MECTOPOXK/ACHAA B NpeATOpbE

1 — nepecnauBapnMecs TMHMCTHE NOPONL H NMECKH; 2 — Mepreliu; J ~ M3BECTHAKH; 4 — NCCYAHMKM; 5 — pyROBMeLADLSE
HIBECTHAKH; 6 — NMECUIHHKH C MYCKOBHTOM; 7 — CJIAHULI; 8 — TEKTOHMRECKAs 30Ha; 9 — paspylleHHble TECUaHUKH, MepIetH, CAHIIL,
u3BecTHAKH; 10 — xenesnas pyna; 11 — numiu pasnoMoB
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Yepr. 6. JKenesopyanoe mecropoxaenne B npearopse

I — xoHyca BEIHOCA; 2 — MeCHaHHKH; J — H3BECTHAKH; 4 — PYNOBMeINAIIME HIBECTHAKH; 5 — KOHTYp PYAHOTO TeNa; 6 — KOHTYp
Kaphepa Ha KoHell oTpaGoTiai; 7 — [peHaxHbI! IITPEK; HaMeuaeMble HHXeHEPHO-TeONIOTHYECKHE CKBIKHHE: 8 — B pa3neNAomMX no-
ponax — fio ot™. 320; 9 — B pasgenaUMX NOPOAAX — A0 OTM. 380; /0 ~ Mpopesawlime NOKPOBHYIO TONILY, BOAOOCHIbHBIC CKAThHbBIE
mopoas! ¥ 3arnyfnsemeie Ha 10 M B IMOTHLIE BONOYNOPHEIE Iopoast; /] — Mpopesapnme NOKPOBHYK TONILY i 3arnyGngembie Ha 10 m
B CKajIbHBIe TOpONB!; /2 — npopesalMe MOKPOBHYIO TONMLY, paspesifioluMe NOPOAL! H 3armyOnsemMble B CKIMEle BORooGHLHEIE

noponst 20 0. 320; /3 — paHee BHINONHEHHbIE HHACHEPHO-TEONIOTHHECKHE CKB 8XHHBI

BOCTOYHEE MECTOPOXKICHMSA, Ide BBIXOAAT Ha MOBEPX-
HOCTb IECKH NMOKPOBHOH TOJILIM, a B PaiOHE pEUKH,
nporexawuer B 18 xM 3anagHee MECTOPOXIEHHUA, TIPO-
MCXOIMT HeKOTOpas pasrpyaka MoA3eMHOro NoToKa,

Bozp! neckoB NMOKPOBHOR M PYAOHOCHOH TOMII CBA-
3aHbl MeXAYy coBoil, ux cBA3b ¢ HaubGosnee BomoOGHIIB-
HBIMM KOPEHHbIMH M3BeCTHAKAMM H IECUAHHKAMH 3a-
TpyAHEHa H AKTHBHO OCYIIECTBJIACTCA JTHLIb B OTAENb-
HBIX MECTaX BOCTOMHEE H CeBepo-3amlajiHee MECTOPOX-
NEHHA KOHTAKTOM MECYaHBIX IPYHTOB NOKPOBHBIX OT-
JIOXKEHHHA C TPEIHHOBATHIMH H BONOOGHIBHEIMA KOPEH-
HBIMH CKaJIbHBIMH INIOPOJaMH, a TaKXe Ha OTHAENBHBIX
YUacTKax uepe3 TEKTOHHYECKHME 30HbI M PYAOHOCHYIO
Tony. B ocTaibHOR YacTH KOPEHHbIE H3BECTHAKH NPH-
KpbITHI CNaboNpOHHIAEMBIME APTWLIHTaMH, WUIH-
TAMH, MEPreJIfAMH.

Mecropoxienne H3yueHO, KpOMe IeoioropasBefoy-
HBIX paGoT, CMENHANbHBIMH M3BICKAHWAMM, BBINOJTHEH-
HbIMH TO 3aJaHHI0 IIPOEKTHOH OPTaHHM3AUMH JiA Npo-
€KTa 3alMTH TOPHBIX BRIpaboTok. OmHAKO pe3ynbTaThl
OTBITHBIX OTKaYeK 0Ka3aIHCh HeNoJHONeHHbIMH, 0T60p
00pasloB ropHBIX MOPOR M MX J1abopaTOpHOe H3YUeHHE
TaK)Ke He OTBEHATH NOCTaBIICHHBIM 33/jauaM.
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J10 Tpebyer OypeHnA Ha I0Te H BOCTOKE MECTOPOX-
OEHHA HEKOTOPHIX KOHTPONIbHBIX HH)KEHEPHO-IeONIOTH-
YeCKHX CKBaXuH. OgHAKO B NOBTOPEHHH KYCTOBBIX OT-
Kauyek HeT HeoOXOQUMOCTH, TaK KaK Y TOUHEHHE JaHHBIX
0 GUIbTPALUMOHHEIX CBOACTBAX MOPON H YCIOBHAX pas-
BHTHA NMOHIKEHHA YPOBHA NOA3eMHBIX BOI, B Pa3jimy-
HbIX BOJOHOCHBIX closix GyHer MonyueHo B mpomecce
HepBoouepenHOro BomomoHwkenna. IlenecooGpasHo
BBITIONHHTH OTKAYKH H3 OOMHOYHBIX CKBaXKHH, NIpeIHa3-
HAaueHHpIX B OCHOBHOM [UIA HMH)KEHEPHO-Te€0JIOrHuec-
KHX MCC/IEOOBaHMA, YTO MO3BOJIMT YTOYHHMTH OO6I(YIO
OLIEHKY BOMIONPOHHIIAEMOCTH NMOPOJ, OTAENAWIUMX BO-
HOHOCHBIE CJIOH CKaJIbHBIX MOPOL OT PYAOHOCHOW H
NOKpOBHO# TONII.

B mpoexTte 3aumrhl Kapbepa (MeCTOpPOXIeHHE NpH-
HATO pa3pabaThiBaTh OTKPBITHIM CNOCOGOM) Ipexyc-
MOTpEHa MepBooYepeHaA ApeHaKHas CHCTEMA H3 J0XK-
HOro MONYKOJbLUA BOHOMOHHM3UTENbHBIX CKBAXMH I
OTKAaYKH NOA3EMHBIX BOM, M3 NMOKPOBHOH ToJNImM, Ape-
HaXHOTO INTPEKA B DPYAOHOCHOH 30HE Ha OTMETKE
400 M C HacocHO# CTaHIMell ¥ IIAXTHbIM CTBOJIOM Ha
ceBepe MECTOPOXIAeHHA. B CBA3M ¢ 3TMM BO3HHKIIa He-
06XOHMOCTh Y TOUHEHHA HH>KCHEPHO-TEOJIOTHIECKHX



YCIOBHH Ha YW9aCTKaX 3THX COOPYXEHMH. AHATOTMYHOE
yTOuHeHHe HeOGXODMMO Ha YYacTKax MpefmnoJiaraeMoi
B3AMMOCBA3M IMOJ3EMHBIX BOJ NMOKPOBHOM TONMmM C
BOOOGHIBHBIMH TOPOfIaMU MONCTHIAIONIET0 CKalb-
HOrO KOMIDIEKCa,

3apauy U3bicKaHuii: 1. B paiioHe yCTAHOBIEHHOIO B
npouecce paGodero IpOEKTHPOBAHMA MECTOMONOXE-
HUA MOA3eMHOM HACOCHOW CTaHIUMU M IO JIMHUM Ape-
HAXHOIQ IUTPEKA cieayer YTOYHHUTH JIATONOTHYeCK Ui
cocTaB, (PHINKO-MEXAHHYECKHE CBOMCTBA U MONYUHTH
obmyio (CpaBHMTENBHYI0) OUEHKY BOJOIIPOHMIAE-
MOCTH NOPOZ, Ha FOPU3OHTE COOPYXKeHHH H NOACTHIA-
PWKEX TOpOA, B TOM UMCIE pa3sfesiAioliero Crios.

2. Ha BOCTOKE H CEBEPO-3anafie OT MECTOPOXKIEHHA,
B palioHe MpEANOJIaraeMoH B3aUMOCBA3H IOKPOBHBIX
OTIOXKEHUHA M BOJOHOCHBIX CKAIBHBIX MOPOJ HOTKHBI
GhiTh M3YUEHBI: I'eONIOTU¥ECKOe CTpOeHHe YYacTKa, ju-
TOJIOPHYeCKHI COCTaB ¥ (PH3UKO-MEXaHHUCCKHE CBOHCT-
B3 HECKAIBHBIX ¥ CKAIBHBIX BOZOHOCHBIX MOPOJ; MON-
xbl GbiTh NONyYeHb 061as oneHKa GHIbTPALMOHHBIX
CBOHCTE ¥ BOMOOGWIBHOCTH CKAJIBHLIX TOpOZ, uepe3
KOTOpble NMPOHCXOOMT NHTaHWE INOA3EMHBIX BOJ, H
OIEHKa MPOHHUAEMOCTH BCKPhIBAEMBIX PA3HEMAICLINX
fopox.

3. Ha rox#HoM ¥ BOCTOUHOM Goprax Kapbepa HeoB-
XOMHMO TpoGYPHTH KOHTPOSIbHBIE WHXEHEPHO-TEOlO-
TUeCKHe CKBAXKHHBI IJIl YTOYHEHHs T'eONOrMYecKOoro
CTpoeHH A, PHU3HKO-MEXaHUYECKHX CBOMCTB HECKANBHBIX
NOPOZ MOKPOBHOM TOJILM K BHIACHEHHA NOCTOBEPHOCTH
XapaKTe pHCTHK (PH3MKO-MeXaHWYeCKHX CBOMCTB MOpO,
onpeneneHHBIX s o6pasuos, oTo6paHHbIX Ge3 rpyH-
ToHOCa Npy OGBIMHOM KOJIOHKOBOM Gy peHuH.

puMepHBlit coctaB H3BICKaHMA. JInA peweHus mo-
CT4BNIEHHBIX 32184 JOJDKHBI GbITh BBHIMONHEHBI MHXKE-
HEPHO-TEOTIOTHYECKHE CKBAXHHBI, KOTOphle Hameua-
®1CA pacnioNoXHTs CELYIOMM 06pa3oM:

1. B pafioHe HaCOCHOH CTAHLMM M 1O JIMHUH OPEHaX-
HOTO LITpeKa HamMeuaeTcs MATb HHXKEHEPHO-T e0JIOrHyeC-
KHX CKB)KHMH: JIB& H3 HUX Ha TPacce IPEHaXHOTrO LITpe-
K2 JOJDKHB! GbITh MpOiieHbI B pasmie AKX NOpoaax
IpPHMEpPHO 110 OTMETKH +320 M, 2 TPH CKBaXKHHBI HaMe-
mioTcA Bo o™MeTKH +380 M (npumepHo Ha 20 M HiDke
IDNa HACOCHOW KaMephl) ; ClenyeT yAeMuT> BHHMaHHe
IBYUCHHIO NIOPOJ B HauMEHee HCCIIeNOBAHHOM MHTEpBa-
ne or +380 mo +320 M;c uenpio NoONyYeHHA o6eH
OlleHKH BOZROHPOBOAMMOCTH pasnenfiolMx NOpod BO
BCEX NATH CKBAXHHAX HAMEYAK0T OAMHOYHBIC O TKAYKH.

2. Ha ceBepo-3amaje OT KOHTYpa MECTOPOXAEHHS
npeflycMaTpuBaeM GypeHue ueThIpeX HHKEeHepHO-reorno-
THYECKHX CKBAXMH: TPH M3 HHMX INPOEKTHPYIOTCA Ha
npasoM Gepery peuk, OfHA — Ha JIEBOM; CKBaXWHBI
RONAHE, NPOATH NOKPOBHYIO TOJNULY, BONoOGHIbHbBIE
CKanbHbIE TOPOABI U BOHTH Ha 10 M B IIOTHBIE, BOMIO-
YNOpHEIe CKaNbHBIE IOPOMBI;

BO BC€X YKa3aHHbIX CKBa)XXHHAX I10J12KHBI ObITH npo-
W3BEHEHBI OJHHOYHBIE OTKAYKH M3 BOJOHOCHBIX CKaJlb-
HBIX TIOpOfl, 3 B CIyuae BCKPRITHA CIabOMPOHHIAEMBIX
pa3’fenmoLnX NOPOI—O0TKAYKH WIH HATUBBI,

3. Ha BoctoyHoM GopTy Kapbepa HameuaeM Oyperue
ueThipeX HIDKEHEPHO-TEONOrHYeCKHX CKBKMH: TpH
CXBRKHHB! JODKHBI HPOATH NOKPOBHYIO TONINY H BOH-
™ Ha 10 M B noAcTWIA0IMeE CKaNbHBIE MIOPOMbI, OfHA
CKBAXKKHA JIOJIXKHA BCKPbITh HOKPOBHYIO TOJIILY, pa3fie-
NA0LIyI0 MOPONBLH BOWTH B CKaJIbHbIE BOJOHOCHBIE TIO-

ponbi. JTa CKBAXMHA OypHTCA JO OTMETKH +320 M, B
Hell HaMeuaeTcs IpoBeOCHUE OTHHOYHBIX O TKAUeK (PU'IH
HaIMBOB) M3 PasfeNsiolIMX MOPOJ C LeIbio onpeaee-
HHA BORONPOHHULAEMOCTH 3THX Nopog. [IpumMepHoe pac-
TNOJIOXKEHNE W3BICKATEBCKHX CKBAKHH — CM,4epT.6

MeTonuka M3bickaHui, Bce MXkeHepHO-TeonorHuec-
KHe CKBKMHEI NPENYCMATpUBaeTCA OypHTh MO HECKa-
JIBHBIM NOPOJAM TPYHTOHOCOM ¢ 0TOOpOM MONHOH KO-
JIOHHBI KepHa. BypeHue cKanbHbIX IOPOX MPENYyCMATPH-
Baerca ¢ 0TOOpOM CIUIOLIHOM KOJIOHHBI KepHa KOIIOH-
KOBBIM CIIOCOOOM.

IIpu 6ypeHuu BCex MHXEHEPHO-T€0NIOrMIECKUX CKBa-
XUH B Npefenax CKaJbHbIX [OPON AOMXKbI ObITh NOM-
po6HO ocBelleHbI TPEIMHOBATOCTh, 33aKapCTOBAHHOCTD
¥ Boioo6mwIbHOCTS Nopor. Heobxonumsele faHHble gon-
bl ObITh TOJTYYEHbI HA OCHOBE M3yueHHs KepHa, Hab-
JIIOOEHHH 33 TNOIJIOIIEHHEM NPOMBIBOYHOH JKMIAKOCTH
M npoBeneHna reopusmeckux pabor.

TIpu omicaHuy KepHa OTMEYAlOTCH : WCITO TPEIIUH Ha
1 M CKBaXHHBI, X LUIMPUHA, YINIBI NafieHUs, MHHEPAIb-
HbIi COCTAB 3amMOsIHMTeNel, pa3Mepbl KaBepH, WACTIO Ka-
BepH Ha 1 M CKBaXMHBI, MUHEpaIbHbIe 06Pa30BAHUA B
nonoctax kasepH. OmMcaHHe KepHa COMPOBOXOAETCH
3apHCOBKaMH H GpoTorpapusmu.

Habniopennsa 3a BomonoriomeHeM B cnaboTpewu-
HOBATHIX NOPOMAX CIeAYeT BECTH NO YMEHBIIEHHIO BO-
Oei B aymnde. lina 3amepa pacxona Boabl B 3ymnde
ClIeflyeT YCTaHOBUTL MEpHYI0 pefiKy, o KOTOpO#t mpo-
BoOATCA HabNmiofeHHA 32 M3MEHEHMEM YPOBHA B Npo-
uecce 6ypeHus.

Pacxopn Bopsl BO BpeMeHH 1A Pa3NMUHBIX HHTEpBa-
7I0B INYOMH TMO3BONKT [IaTh CPaBHMTENbHYI0 XapaKre-
pHcTHKY BoponornoueHus. [Ipy BCKPhITHH CWIBHO Tpe-
IMHOBATLIX WIM KapCTOBBIX 30H, Korfa Habmopaerca
3HaYHTEIBHOE WIM TOYTH NOJNHOE NOTTIOIEHHE MPOMBI-
BOYHOH BOJbI, OPHEHTHPOBOYHO Yepe3 AeCATHMETPOBEIE
HHTepBaNBl MPOM3BOAATCS KpaTKoBpeMeHtble (4—6 1)
ONbITHbIC HAJIUBBI HA OJHO IMOBBILLICHUE. OmbITHBIA Ha-
NIMB BHINONHAETCA A0 CTaGWIM3ALMH YPOBHA H Nebura.
3amephl YPOBHA OCYIIECTBIIAIOTCA NEKIPOYPOBHEME-
POM, NTpOM3BOAHYENLHOCTS HACOCE OMpPeNeNIAETCA No BO-
momepy. Ha 0CHOBaHMM OJTy4eHHbIX RAHHBIX QIpENENs-
10TCA  YAeIbHBIA Ke6uY ¥ KOIpGHUUMEHT GIIBTPaIuH.

Teodusmueckue HMCCIENOBAHMA MNpeANONaraeTcaA
MPOU3BOJAHTh C NOMOILBIO 3NEKTPOKAPOTANKA H pe3uc-
THBHMETPHH BO BCEX CKBAXHHAX, I'lle INAHHPYIOTCH OT-
KauKH.

O160p 06pa3noB ropHbIX NOPON, NPOU3BOMTCH ©

H3 HeCKaIBHBIX NMOpOR Ho ray6uusr 100—150 M u3
KaXION NMTONIOTHYECKOR pPAa3HOCTH, HO He pexe yeM
yepe3 3 M MO BBICOTE B KaXHOH CKBaXKHHe, HUXe IITy-
Gunsl Gonee 100—150 M no opHoMy o6pasuy 3 Kax-
OO NMUTONOTHYECKOH Pa3HOCTH Ha CKBAXHHY;

U3 pymoOHOCHOH Tommm—uepe3 10—15 M no BeICOTE
B KaXJIoi CKBaXKUHe;

U3 pasfensommx nopog—yepe3 kaxuapie 10-20 M 1
Ha TOPU3OHTE PAacHOJIOKEHNA FOPHbIX BbIpaGoTOK;

H3 BOJOHOCHBIX CKaJIbHBIX Nopof—mo 2—3 o6pa3ua
Ha KaXAYy10 JIMTONOTH4€CKY10 pa3HOCTh.

TIpumepHble NepeuHH NaGopaTOpHIX ONpeeTeH i
(naroTcA 0GBMHO B MPWIOXKEHHH K 3aJaHHIO) :

nepeyenv 1 — mna 06pa3LoB HeCBA3HLIX Mopox, (HOpP-
MaNBHBIA KoMIteke mia 20—25 % o6pasuoB) —MopHc-
TOCTh (C OmpeneneHHeM yHeNbHOro Beca Mopoip! B ec-
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TECTBEHHBIX CIIOKEHHH M BIIXHOCTH), rpaHyJIOMeTpH-
YeCKHH COCTaB, BOMOOTHAYA, MAKCHMANIBHAaA MOJIEKY-
NApHaA BAaroeMKOCTb, CONMPOTHBIIEHHE CHBHTY TIpYH-
TOB €CTeCTBEHHOTO CNOXEHHA, YTON eCTECTBEHHOIO OT-
KOCa B NOABOAHOM M CYXOM cocTosHuAX (1A obpa3-
LOB KaK BBICYILEHHbIX, TAK H COXPAaHHUBLINX €CTECTBEH-
HYI0 BNaXHOCTb), ITyOHHA 3a/IaBJIMBAHUA KOHYCA B 06-
pa3ibl HeHapyILEHHOR CTPYKTYDhI;

nepevens Ic — pna obpas’uoB HeCBA3HBIX NOPOX
(coxpaweHHbli KoMIUIeke wia 75-80 % oGpasuos) —
nopucTocTh (C ompefeneHneM YAENbHOTO BeCa MOPOALI
B €CTECTBEHHBIX COCTOAHMH H BJIaXXHOCTH), TPaHysIO-
MeTpHUYeCKHil CoCTaB, IITyGHHA 3aJaBTHBAaHUA KOHYCa B
o6pa3ipl HEeHAPYIIIEHHOH CTPYKTYDHI;

nepevens 10 — mna oGpasuoB HECBA3HBIX MOPON,
(momonHUTENBHbIE ONpeNeNeHUsT BLINONHAITCH A
oTAenbHBIX 06pa3s’moB) — MHHEpPAIOrHYECKH# COCTaB
KOJUTOMOHOH YacTH TEPMHUYECKHM, CNeKTpodoTOMeTpH-
YeCKHM M ADYrHMM METOOAMH, MMHEpPANIOTHYECKHH
COCTaB MeTOIOM OKPAIUHBAHHA MpH BH3YalIbHOM Ha6-
TofeHuH, neTporpago-MHHEpANOrHYecKoe ONMMCcaHue
Nofl MUK POCKOMOM;

nepeveny 2 — pns o6GpasuoB CBA3HBIX Mopox (Hop-
MansHbI KoMmwiexe mis 2025 % o6pasuos) — NOpH-
CIOCTh (C ONpedeNneHHEM YAENBHOro Beca MOPONbI B
€CTECTBEHHBIX COCTOAHMH M BNAXHOCTH), TpaHyno-
METPHYECKHH COCTaB, IUIACTHYHOCTh MO CTAHHAPTHOH
MeTOIMKe, COTNPOTHB/IEHHEe CIBUTY IPYHTOB €CTECTBEH-
HOTO CTIOXKeHH#, MAKCHMAaJIbHAsE MOJIEKYNsipHas BIaro-
€MKOCTb, P33MOK3EMOCTh MO CTaHOAPTHOH METOHHKE
NP €CTECTBEHHOH BIIAXKHOCTH, MpoGa Ha BCKHMaHHE,
ryGuHA 3aaBAMBAHUA KOHYCA B 0Gpa3ibl HEHApYIIeH-
HO# CTPYKTYpBI;

nepeuens 2¢ — pag o6pa3nos CBA3HBIX IPYHTOB (CO-
KPpalUeHHbI! KoMIwieke ans 75—-80 % o6pa3nos) - mo-
puctocts (C ofpemeneHKeM YHENbHOro Beca MOPOMRI B
€CTECTBEHHBIX COCTOAHMM M BJIQXHOCTH), IUTaCTHY-
HOCTb 110 CTaHAApTHOH MeTomuKe, riyGuHa 3a1aBIIHBa-
H{A KOHyca B 06pasLbl HEHAaPYIIEHHOM CTPYKTY PBI;

nepedenb 20 — pmna o6pas’uoB CBA3HBIX TNOPOL
(mononHuTeNbHBIe ONpedeNeHMs BBINOMHAIOTCA IS
OTHENbHBIX OOPAasLOB) — MCCIIEIOBaHUE MEXaHHYECKHX
cBO¥CTB mopop, B mpHGopax TpexocHoro cxartua (cra-
6unomeTpax), KOMIpPECCHOHHbIE MCIBITAHUA C HABmo-
AeHMEM 33 KOHconupauweii, HaGyxaHue, oGbeMHasa M
TIHHEHHAA yCalika, MUHEPATIOTHUECKHi COCTAB KOMION-
HOM YacTH IpyHTa, XHMUYECKHH dHATH3 BOJHOIT BHITA-
XKH, IeTporpaduyeckoe omucaHue uuuda;

nepevens 3 — WA 0GpasLOB NONYCKAIBHBIX MOPOJ
(HopManbHbiit kKoMIUteke w1 20—2S5 % o6pasuoB) —
yHenbHpIi BeC B €CTECTBEHHOM COCTOSHMH, YAETbHBIH
BeC CyXOH NOpoOnpl, eCTeCTBEeHHas BNAXHOCTb, COMpPO-
THBJICHHE Pa3[aBIMBAHHIO CYXMX M BOJOHACHIIIEHHBIX
06pa3uos;

nepevensy 30 — A 0Gpa3uOB MONYCKANbHBIX HOPOZ,
(ononHuTeNbHBIE ONpPENieSIeHHA BBINOIHAIOTCA ONA OT-
HelbHbIX 06pa3sloB) — CONPOTHBIIEHHE Pa3AaBiIMBaHUI0
nocjte TpeXKpPAaTHOrO 3aMauMBaHUA M BbICYLUMBaHUA,
Pa3MOKaeMOCTb I10CI€ BBICYIUMBAaHHA IO BO3MYLIHO-
CYXOro COCTOSHHA C INOBTOPEHHEM BBICYLUMBaHMA M
Pa3MOKaHHA [0 MOJIHOTO pacmaieHusA oGpasua, XHMH-
YeCKMil aHanW3 BOMHOM, IENOYHOH W CONAHOKHCIION
BBIDIXKH, KapOOHAaTHOCTb, MHHEpAOro-nerporpagdu-
yeckOe OMMCaHHe MO MHKPOCKONOM;

nepeuerb 4 — pjia oGpaslioB CKATLHLIX MOpoH (umc-
710 OmpenenieHH#l HaMeuaeTCsA reoloromM) — YOeNbHBIN
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BEC, YIEJbHBIH BeC CyXol Nopoasl, COMPOTHBIIEHNE pas-
[aBJIMBaHMI0 CYXHX M BOJOHACHILIEHHBIX 0OPa3LoB;
nepevenv 40 — MONONMHUTENbHBIC ONpeENeNeHUA WA
CKAIbHBIX TOPOA — MMHEpaNoro-neTporpadpuueckoe
onmcaHue (110 YCMOTPEHH[0 H3BICKATeNbCKHX OPraHH.
3a1Mi) .
2. BbIBOP CHCTEM 3AWUTH IMOPHBIX BBIPABOTOK
O0ume NONoXKEeHHs

2.1. OcHoBHbIE 3af]aU¥ CHCTEM 3alUHTHI TOPHBIX BBI-
paborok:

He JOMyCKaTh NPUTOKOB BOABI B PasMepax, NpH Ko-
TOPBIX BO3HMKAKOT 3aTPYy/IHEHUA C ee KanTaxeM U 0TBO-
IOM, B pe3yJibTaTe Yero HapyuaeTcs HOpManbHOe Bele-
Hyle TOpHBIX paBoT;

He JONYyCKAaTh paspyIUEHHA BOJOH FOpHbIX OO,
OKpPYXQIOWMX BeIpaGOTKH, 33 UCKIIOUEHHEM CIyYaeB,
cnocoGCeTBYIIMX pa3paboTke paGor B 3a60e (HampH-
Mep, NpH MpHMEHEHHH FMAPOMEXAHN3AIHH) ;

ApenynpexHaTh NpOpsiBbl BOAbI, Bbi3blBalOLME MPY-
OCTaHOBKY TrOpHBIX paGoT M ABAAIOWHMECA NPHUMHOM
HEeCUACTHbIX CIyyaes,

Cnenyer ywnTBIBaTh HEOGXOIMMOCTH COXpaHEHHs
oKpYyKatomie# cpefpl, obecrieynBasi CHHXEHME 1O MH-
HUMYMa TPHYMHAEMOro el ymepba u mpegycMaTpuBas
COOTBETCTBYIOIIEE BOCNOJTHEHHE.

IInga pelueHus YKa3aHHBIX 334 B CUCTEMAX OCylIe-
HHA CllefyeT NpexyCMAaTpUBaTh COOPYXKEHHs, yCTpOM-
CTBa M MEPONPUATHA NO PEryIHpOBAHUIO NTOBEPXHOCT-
HOrO CTOKa, CHIXKEHHI0O HAllopOB H NMPHTOKOB B BbIpa-
60TKH MOA3eMHBIX BOJ, OTBOAY BCeX BHAOB PYMHHY-
HbIX BOJ, K HaMeyeHHbIM MecTaM c6poca ¢ IOMOoLpIo:

BOJIONOHINDKEHVUA C MPUMEHEHUEM OTKPBITBIX U BaKy-
YMHBIX BOJOTIOHU3HMTENBHEIX CKBAXHH, HIJIOGHIBTPO-
BbIX YCTaHOBOK, /IpeHaxa H BOJOOTIMBA U3 OTKPHITHIX
H NOJ3eMHbIX TOPHbIX BHIPaGOTOK; NpOTHBOGUILTpa-
UHOHHBIX 3aBec (TpaBIUECHHBbIX, CBAiHBIX, HHbEKIIMOH-
HBIX, JIBAONMOPOJHBIX M COOPYXAEMBIX C IOMOILbBIO
CTpYHHOH TeXHOJIOrMH) THAPOTEXHWYECKHX COOpYXe-
HHi, BOJOOTBOIALIMX YCTPOHCTB M HeOoGXOMMBIX Me-
PONpPHATHIA NIO OXpaHe OKPYKalolueH cpenpl.

2.2. Ilpu BBIGOpE peleHns 110 CHCTEME 3ALMUTHI TOP-
HBIX BbIpaGOTOK HEOOXOOHUMO IpeXXAe BCEro NpousBec-
TH BCECTOPOHHKK OUEHKY NMPUPOAHBIX YCIOBMA. JT1a
OlleHKa, NpeaBapHUTENbHO BBHINOJIHAEMAdA 10 JIATEPATYD-
HBIM, PeKOTHOCUHPOBOYHBIM U JPYTHM JaHHLIM eLle 10
Havasla pa3sBefIKH MECTOPOXIEHHUA U HENPEPRIBHO yTOY-
HsieMas B NPOLECCE ero pa3BeaKy, aHAIN3a MaTepUaIOB
pa3sBeAKy, NMpennpOeKTHOM ¥ NpPOeKTHOM MpopaboTku
BOIIPOCOB OCBOEHHA MECTOPOXKIEGHHSA, AOMXNHA GbITh
HanlpaBleHa Ha BBIABIEHWE IMPHPOAHBIX (HaKTOPOB,
onpeleNAOLMX PaCCMATPHBAaeMbie B KOMIUIEKCe Lelie-
cooGpa3Heie cnocobbl H CHCTEMBI TOpHBIX paGoT H 3a-
IIMTHI TOPHBIX BblpaBOTOK OT MNOA3E€MHBIX H MOBEPX-
HOCTHBIX BOJL.

B cityyae pacnoyioeHHUsA MECTOPOXICHUA B 30He
BO3MOXHBIX OMAaCHBIX Te0JIOFHYECKHX MPONECCOB (BYII-
KaHHYECKHX, CeHCMHYECKUX, ONOI3HEBBIX, OGBANBHBIX,
CeneBbIX, JIABUHHBIX, KPHOTEeHHBIX H [Ip.) OHH JIOJDKHBI
GBITH yuTEHBI B IPOEKTE 3AIUUTHI IPOEKTHPYEMOTO rop-
HOTO NpEeINIPHATHA.

2.3. Heobxoaumo yusThIBaTH, YTO B IpOliecce paspa-
60TKH MECTOPOXXKACHUA H OCYLICCTBJICHHA CHCTEM 3a-
INMTBl TPUPOIHbIE YCIOBMA INpeTepleBaloT 3HaYHTEIb-
Hbie¢ H3IMeHeHMA. 3MeHAI0TCA YCIOBMA CTOKA MOBEpX-
HOCTHBIX BOJI ¥ ITUTAHHE HMH NIOJI3eMHBIX BOJ,

Peako u3smenseTca pexxim nom3eMHnix Bog,. O6nactv
PasrpysKkH IHpeBpaiawTcd B 061aCTH MUTAHKUA; B pail-
OHE MECTOPOXKACHHA WIMCHAITCA HE TONBKO ypOBHW,
HO H CKOpOCTH HallpaBJICHUA OBHXEHHA, TeMIepaTypa,



XHMHM2CKHIT COCTaB, Ta30COHEPXKAHHE M ApYrHe XapaK-
TEPHCTHKH NOA3EMHOr0 NOTOKA.,

Bce 3TH W3MeHEHHA HAXOOATCA B NPAMON 3aBUCH-
MOCTH OT METO/IOB 3aIMTLI H TIPUMEHAEMBIX COOPYXe-
HHi H YCTpOMCTB.

24. B ClOXHBIX YCNOBUAX, KOI7la B COOTBETCTBHH
¢ m.1.31 Heo6xomuMO NpelyCMaTpMBaTh OMNBITHO-NIPO-
H3BOJICTBeHHbIe paGoTbI, HX CIEAYeT BLITOIHATL IO
clenManbHOMY MPOEKTY € BKIIIOUENHEM ONBITHBIX 33-
WHTHHIX MEPONpUATHH (BOJONOHIDKEHHMA, NPOTHBO-
GUIBTPAUMOHHON 3aBECHI), @ TAKOKE OCYIUECTBIIAEMYI0
IO, MX 33uMTON KAKYIO-TO Y4CTh HPOEKTHPYEMOTro
CTPOMTEIILCTBA W KOMIDIEKC HCCNeJOBaHuit M Habmoae-
HHH, HAMEYaeMbIX B COOTBETCTBMH C pa3l. 5.

OnBITHO-NPOM3BOJICTBEHHbIE PabOTHI NpelHa3Haua-
10TCA NS NOJNyYeHUA MOJHOUEHHBIX AAHHBIX A Hpo-
eKTHPOBAHHSA 3AlIUTHI FTOPHBIX BHIPAGOTOK Ha JUTMTENIb-
HBLil MEPUON MX CTPOHMTENbCTBA M IKCIUTYaTauyH, YCKO-
peHsl M CHIDKEHMA CTOMMOCTH CTPOHTENIBCTBA NYTEM
COKpAILSH¥A BPEMEHH, MATEPUANIBHBIX W TPYIOBBIX pe-
CYpcoB, HEOOXOMMMBIX HA CII0XHBIE M3BICKAHHA U CTPO-
HTENBHO-MOHTAXKHEIE PaGOTHI.

2.5, OuslTHO-IPOH3BOACTBEHHbIE PaGOThI OTHOCATCA
K CTPOMTEIBHO-MOHTANHBIM H BHINOJIHAITCA, KaK Ipa-
BWIO, CTPOHTENBHOH OpraHM3alHed, HO IA BbINOJNHe-
HUS PHIPOreONOrHIecKiX H HIHKeHEePHO-Te0JIOTHYeCKUX
HabMmofieHu# ¥ HCCNEeROBAHUA BO3MOXHO NPHBJIYeHHE
M3BICKATENIbCKHX OpraHW3aumit. ABTOPCKHH HAZ30p JIpY
NpOBeReHHH OMNBITHO-TIPOH3BOICTBEHHBIX paboT O CTO-
POHBI NPOEKTHOM OPraHK3aLmy obs3aTesncH.

2.6. B npoexTax cnefyer NpeaycMarpuBars noaran-
HOE BHIIOTHEHME 3AIUMTHBIX MEPONPUATUH C TeM, YTO-
6br Ha KaxAOM NOCHeYIOLEM 3Tale MOXHO GhUIO BHO-
CHTb KOPpE€KTHBB! B NPOCKTHBIE PELUEHNS, €CITA JAHHbIC
MpedpIAyIEro JTana BLIABAT HEOOXOMMMOCT B ITOM.

Bri6op 32HIMTHI FOPHEIX BLIPaGoOTOK
NpH oMpencIeHLn ciocoba paspaGorku
MECTOPOX/ICHHS

2.7. MeTOnpI H CHCTEMBI 3aMIKTLI KOJDKHBI BBITH B3a-
HMOYBA3aHBl C METOJAMH H CHCTEMaMH pa3paboTKn
MECTOPOXICHUA.

Bribupacmble MeToAsl 3ammrsl SOMKHBL GbITh 3d-
¢GexTHBHEMH B KOHKDETHBIX HPUPOAHBIX YCIOBHAX,
HO3BOJIAOMMME RPHMEHATH uesecooGpasHble MeTombl
H CHCTeMBbl BEIeHHA TOPHEIX paboT, a TaK)Ke BBECTH B
HeACTBHE TPEHNPHATHA ¢ MMHHMAJIBHBIMH KAMHT)Ib-
HbiMM 3atpatamu. IIpn BrIGope MeTOmOB M CHCTEMBI
Pa3paboTKH  MECTOPOXAEHHA MPHOPHTET JIOJDKHBI
UMeTh TaKHe DelIcHHA, KoTopsie TpeOyT MMHHMA-
JIBHBIX CYMMAPHEBIX 33TPAT H3 3a(HTY M MPOHU3BOACTBO
TOpHBIX paGor.

2.8. B opnux u TeXx Xe MPHPOOHBIX YCIOBHAX BO3-
MOXHOCTH 0oSecneuenna 3bbeKTHBHOR 3aIMUTH OTKPEI-
THIX H TOA3EMHEIX BHIPAGOTOK HEOMMHAKORDI, TAK Xe,
KaK pa3nmMyHbl B 3THX CIYYaAx H TpeGOBaHUA K 3aNMTeE.
EctecTBeHHO, 910 0GCTOATENBCTBO H CYHMIECTBO Pa3nH-
Wi He0GXOMMMO YUMTHIBATH B CAMOM Havaine NMPOeKT-
HBIX NpopaGoTOK BOMPOCOB OCBOCHHS MECTOPOXTIE-
HEA — Tipd BHIGOpEe pellieHUA O TOM: OTKPBITHIM WIH
UOH3EMHEIM CTOcoBOM OcBaMBaTh MECTOpOXKACHHe. B
HEKOTOPBIX CIYYasiX MOXeT NOoTPeGOBATLCA NOCTATOUHO

nofpobuas pa3paGorKa [BYX BAPUAHTOB TOPHOTO.

IPeANPUATHSA H €ro 3alUThL.

Ipumep 3. MecTopoxieHne MarHeTHTOBLIX PYN pac-
HOJIOXKEHO B PABHUMHON MECTHOCTH ¢ KOneGaHUeM OT-
MeTOK OT 64 10 72 M OT MECTHOro RyJa. B HecKOIb-
KHX JIECATKAX KWIOMETPOB C Pa3HBIX CTOPOH MECTO-
pOXIeHus HpoTekaloT pexu. Knmmar paifioHa pesko-

KOHTHHeHTanbHuIA. Cpe/JHErofoBoe KOIMYECTBO OCaf-
KOB 260 MM,

Teonormyeckoe cTpoeHMe Ha riay6uny 120-200 m
XapaKTepH3yeTcA TOPHM3OHTAUIBHBIM 3a/eraHHeM TNepe-
C/IaMBAWIUHXCA BOPOYHOPHBIX H BOHOHOCHBIX HOpO:
CYTJIMHKOB, Cyleceit, eCKOB, IIHH, ONOK, IeCYaHUKOB,
KOHTJIoMepaToB8. BoJOHOCHRIMH ABNIAIOTCA NECKH, Npe-
HMYLIECTBeHHO MeJIKHe, ISIMHUCTbIE , TECYAHHKH, KOH-
riaomepartel, onokd. OGIUas TOJIUMHA BOXOHOCHBIX
croeB RoxopuT fo 140 M. CaMbiil HIDKHYI, NOACTHAAIO
LHHE NOKPOBHYK TONULY CIOH BOJOHOCHBIX MECKOB M
KOHITIOMEPAToB ToNIugHo#k or 1--2 M go S0 M pacmpo-

CTPaHeH B OCHOBHOM Ha CeBepO-3amlalie U B MeHplued Me-
pe Ha BOCTOKEe MECTOPOXZeHMA. Bpilg ManoycToituu-
BbI€ BOLIOHOCHBIE MOPCIbI BCTPEYAIOTCA elle Ha TPex ro-
PH30HTEX: B cpepHeM Ha 30 u S0 M Ha HEXFUM CJI0EM
H B caMOM Bepxy Ha riybune 3-10 M OT HOBEPXHOCTH
3eMJTH.

[opop! NONCTHIAKINETO CKANBHOTO Maccusa ¢ Io-
BEPXHOCTH MNOJBEPINNCh BHBETPUBAHHIO, NPOAYKTHI
KOTOpPOI'0, COCTABIIAIONIME KOPY BBIBETPHBAHHI, — B
OCHOBHOM TTIMHBI M IIMHKCTHIe MapTuTsi. OOGnias Ton-
I¥HA KOPb! BHIBETPHBAHAA NoCTHraeT 73 M (B cpenHeM
20 M).OpHako KOpa BeIBETPHBAHKA Pa3BHUTA HC NIOBCe-
MECTHO ¥ MeCTaMM HH)XXHMH CJIOH ITeCKOB W KOHIJIOMe-
parToB 3a5eraeT HEMOCPEACTBEHHO Ha CKATBbHBIX MOpO-
[ax, [03TOMY NOJ3eMHbIe BO/pI B TAKMX NMOPOJaX B3au-
mocBA3aHbl. Cknamuatslif CKajIbHBIM MAaccHB CJIOXEH
NeCYaHHKaMH, AaPrHITHTaMH, MaTHEeTHTOBBIMU PYAaMH,
nopbupuramu, wsBecTHAKAMH, TydaMH, KOHrIOMEpa-
TaM¥ M TYQOOpexuHaME ITUX OO,

B cKanbHOM MacCKBE BLIAENAOTCA TPH IiaBHbIC aH-
TUKJIMHAJIBHEIC CKNIAJKH: J0)KHAS, HEHTPAIIbHAA M CeBep-
Had. Ha 1oxHOM HapylueHHH 3aMETHOe pa3sBHTHE HOiy-
WUT NpoliecC KAoNHHU3AIMH, B pe3yNbTaTe Yero Tpeiy-
HBI 371eCh 3arNMHHU3UpoBanbl. IleHTpanbHoe HapyIleHHe
uMeeT obiiee, NMOYTH IIMPOTHOE HANpapBiIeHHe, COMPO-
BOX/I2eTCH MOIHBIMH 30HAMM NIPOOIECHHA, H TPEHIHHO-
BaTOCTh 3[ECh B OCHOBHOM OTKpbITaf. B 30He ceBepHO-
TO HapyIUeHNA TPeLIUHbI IPEHMYILESCTBEHHO 3aNIOTHEHbI
KamboaToM R neonurom. HauGosee BOmoOGUWILHBIMU
MOPOJAMH ABNAIOTCA HM3BECTHAKY, HaMMmeHee—Nopdu-
PHTH, GRIBTPAIHOHHEIE CBOMCTBA NMOPOX B obHIeM He
BBICOKH. 3HaueHus KO3(pOHIMEHTOB (GHIBTPAIHH B
HajipymHoil Tonmie — ot 0,2 Mo 3, B pyOHOCHO#H CKAasb-
Ho#l Tonmite — ot 0,15 B BepxHeit yactn no 0,02 Ha riy-
GuHe Hmke ofmeTkH 275 M. OpHako HeoGXomuMoO
YUMTSHIEATD, YTO B 30HaX TeKTOHHYECKHX HapyIIeHHHA U B
KapCTOBBIX MOXeT GbiTh BCTpEYCHA BBICOKAf BOJO-
OGIWILHOCTD OPOH,

BBugy TOrO, YT0 BOHOHOCHRIE IDIACTHI Pa3’oOLICHDI,
NO;I3¢MHBIE BOXBI MOBCEMECTHO HMEIOT HaNOpHBIA Xa-
PaKTep, cBA3b MOX3EMHBIX BOIL ¢ MOBEPXHOCTHBIMH BO-
HaMH OYeHb OTHANeHHaA, H MOJA3eMHble BOMBI OTAHYA-
10TCA BRICOKOH MuHepasid3aumeii o1 3 oo 19,6 r/n. Ypo-
BeHb BOJBI HA OTMETKAX B Haipy/THO# Tonuze ot +48 1o
+60 M, B pyROHOCHO ~— oT +27 fo +50 M.

OcBoeHMe 3TOF0 MeCTOPOXIESHUA CBA3aHO ¢ Heobxo-
OMMOCTBI0 TMPEORONEHAA 3HAUMTENBHBIX TPYHHOCTEH
KaK NpH OTKPHITOM, TaK ¥ YIpH HOA3eMHOM cniocobe pa-
GoTt. BeIGpaTh O/IMH B3 HUX MO>KHO JIMILG Ha OCHOBE BCe-
CTOPOHHETO PACCMOTPEHUA JOCTOKHCTB M HeZOCTATKOB
06oHX crnocoGoB pa3paboTKH B KOHKPETHBIX YCITOBHAX.

PaccMOTPHM pellieHHA 3aIMTHI TP [OBYX BapHaHTEX
Pa3paGoTKH MeTOPOIXKIEHHA UCXOMA U3 TOro, 4To Ha Ga-
3¢ 3TOr0 MECTOPOXKAEHUA NO/DKHO GbITH CO3MAHO rop-
Hoe mnpennpusT#He GonsUION MOIHOCTH — CBBILUE
20 MuTH. T pyZiBI B TOf,
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BapmaHT OTKpHITRIX paboT. [IpmHumaem, uro paspa-
6otka Bepercs ycrymamm BpicoTOH 16—25 M ¢ npHMe-
HEHHEM BbICOKONPOH3BOAMTENbHEIX 3KCKABATOPOB, B
TOM WHCIIe H POTODHRIX KOMIUIEKCOB € KOHBeHEepPHBIM
TPaHCHOPTOM.

B 3miX ycnoBHAX HEOOXOMHMMO CUMTATBCA C TeM, YTO
Pa3paboTIKy MOpOA TpHAETCA BECTH NpPH HEKOTOpOi
$unbTpann BOABI Yepe3 OTKOCH], TAK KaK 3aTPyHHH-
TENBHO TOJHOCTBI0 OCYIUMTh MOPOMBI, 3ajIeralolume
MeXay [BYMR BOIOYNOpHBIMH cnosmu. OcoBeHHbie
TPYMHOCTH NpENCTaBNAECT OCYLIEHHE IIHHUCTHIX Mec-
K0B. B MOXPOBHO# TONLIE HCKMOUEHHE COCTABALT Ca-
Mbleé BEpXHHE BONOHOCHBIEC C/IOH, UIA KOTOPBIX BO3MO-
KHO TIpHMeHeHHe NEPefOBbIX APeHAXHDBIX TPaHILeH, H
HHOKHMI1, 10-BHIMMOMY, HauGonee BomoOGHIbHbLR CIOH
NeCKOB M KOHITIOMEPATOB, NNOHHXEHHE YPOBHA NON3IEM-
HBIX BOX B KOTOPOM MOXET GBITh HOCTHIHYTO C HO-
MOUILI0 BOJCMOHM3HTENbHBIX CKBAXMH, MPOHOCHHBIX
¢ MOBEPXHOCTH WAH B BHJ¢ BOCCTAONIMX CKBAXHH U3
NOA3eMHBIX BLIPAGOTOK B COYCTAaHMM C CaMUMHM TOA:
3eMHBIMH JPeHaXHBIMH BhIpaGOTKaMH B CKAJIBHEIX NO-

ponax.

Crenyetr OTMETHTD, YTO ApuMeHeHHE NOA3EeMHbIX Bbl-
PaboTOK C BOCCTAIOIHMH CKBAXHHAMH H CKBaXMHAMH,
3a0ypuBacMBIMH B 30HBI PaIOMOB, BECbMa LENECO-
o6pasHo A BOMONOHWKEHHA B PYHAOHOCHONH TOJILE,
TAK KaK ee ocyLlUeHHe pHBEAeT K co3famio 6aronpy-
AITHBIX YCIIOBHI JIA BRICOKO3¢deK THBHON pa3paboTiku
pyan ¥ o6erynT OpraHM3alHIo BOXOOT/IHBA [NIA YAaie-
HHS BOJ MOBEPXHOCTHOTO CTOKA B CAMOM Kapbepe.

B3auMOCBA3b MOA3EMHBIX BOR B CK&IBHBIX NOPOAAX
M HIDKHHX TlecKax M KOHriiomeparax Gymer croco6er-
BOBATH OCYILUEHHMIO HAIPYIHBIX NMOPOA NPH BOJLOIOHH-
JKEHHH B PYXOHOCHOH 30He.

YunTHIBaA BCe BBILEU3NOXEHHOE, MPHHHMAEM CHC-
TeMy 34lLIMTHI Kapbepa B cemylouieM suge (vepr. 7,8):

IPeHaXHBIHA IUITPEK ¢ BOCCTAOUMMH CKBaXMHAMH 10
HHXHHX [ECKOB, BRONb YYaCTKa HX pacmpocTpaHeHus
Ha ceBepe u ceBepo-3anage (oGpasyiolMe CeBepHYIO
BHELUTHIOK HENOJIHOKONbUEBYI0 BOJONOHH3UTENbHYIO
CHCTEMY) ;

ApeHaXHbi INTPEK, NPUMEPHO, BIONL LIHPOTHOrO
pasnioma (mpoxopsumii yepe3 ceBepHOE H 10KHOE pya-
HBIC T€/a) C CAMOM3INMBAIOIUMMHCA CKBRXHHAMH B Tpe-
IWHHOBATEIX 30HAX, MCIONb3YeMbl 118 BOZOMOHMXKE-

2 aatadadadatadatadadal ol ool

Yepr. 7. Cucrema 33uMTH Kapbeps

1 - necxn; 2 — KoHrnomepar; 3 — MuHLY 4 — nogIeMHble npeHaxaibie BRIpa6oTKH ropH3oHTa — 175 M ¢ BOCCTAIOLMMY CBMOWINH-
BAIOUBIMUCA CKBaXHHAMH; 5 — MO/L3eMHEIE ApeHajable BLIPaGOTIH TOPHIOHT2 — 175 M INIA KAPLEPHOTO BOJOOTIHBY; 6 — MOMAICMHbIE
BpeHaxHbie BLIPABOTKH IOpH3OHTA ~ 305 M; 7 — nomaemusle HacoCHBIE CTRHUNM; & — KOHTYp Kapbepa Ha KoHelt 0TpaboTku; 9 — mpo-

MEXYTOUHbI’ KOHTYD Kapbepa
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Yepr. 8. Ccrema 3awmts! kKapeepd. Paspes 1~1 (cm. uepr. 10)

I — cyrnuuxu; 2 — rmHHel; J — ONOKH; 4 — BECHAHHKM; 5 — MECKH; 6 — KOHTIIOMEPAT; 7 — ITIMHB KOPH! BLIBETPHBARNS; & — U3-
BecTHAKH; 9 — nopduputsl; 10 — cxapubr; /1 ~ pynsy; 12 — NMHAM TeKTOHWNECKOTO Hapywiesms; 13 — urnoduusip; 14 — nonsem-
Hble QPEHAKHBIC BLIPaOOTKH IOpH3OHTa — 175 M A KAPLEPHOTO BONOOTINBA; 15 — HOpeHakHsle mpurpysia; 16 — MUBHECTOKA
JHBHeNpHeMHblE KONOMUDLI; /7 — TMOHHXEHHLI! YPOBeHb NON3EMHDIX BOJ, B HapyDHBIX BONOHOCHEIX CIOAX; /8 — moMumeHHBM (CoOT-
BETCTBEHHO 3armyQieHHMI0 Kaphepa) YpoBeHb NMOA3eMHBIX BOL B PYNOHoCHOf Tonme; /9 — noasemHsle apeHaxuLie BRIp26OTKH ropy-

30KTa ~ 305 M; 20 — KOHTYp Kapbepa Ha KoHeu oTpabotku; 21 — nMon3emHsle OpeHAXHBIE BLIPAGOTKH rOpH3OHTE — 175 M

HHA B PyIOHOCHOH TOJINe H Ana cOpoca B HEro xapnep-
HBIX BOX;

MepenoBblé TPAHIUEH IJIA OCYLUEHNA CAMbIX BEPXHHX
BOJOHOCHBLIX CITO€EB;

BCMIOMOTATe/ibHbIE  MITIOQHIBTPOBBIE  YCTaHOBKH,
npHMeHsaemsie Ha paGounx Goprax mo Mepe BhIABIEHHA
HeoGxomumocty B Hux (ecu GWiIbTpaIMA Yepe3 OTKO-
Cbl B TJIMHHCTBIX NMECKAX BbI3OBET HeXKeNaTesibHble 1OoC-
NeNCTBMA), 8 HA MOCTOAHHBIX OOpTaX — MAPeHAXM H
ZipeHaxHble MPUTPY3KH Ha y4yacTKaX BBICAUMBAHMA MOH-
3eMHBIX BOJ;

CHCTEMBI BHYTPHKaPbepHOH KOXOEBOH CETH H BOOO-
cOopHHKOB.

TlepBbIit ApeHaXHDbIA TOPH3OHT IPHHAMAEM Ha OTMET-
ke — 175 m. Ha atom ropuioHTe ycTpaupaiica nog-
3eMHble HAcOCHBle cTaHumu. Tak Kkak Kapeep 6ymyr
3arny6nATh H HWKe 3TOR OTMETKH, TO COOTBETCTBEHHO
noTpeGyeTcss YCTPOHCTBO TOCHEHNYIOIWMX JPEHANHBIX
TOPH3QHTOB (NpHMepHO Yepes 120—150 m o rnyGuue).

Ina npoxodxy APeHKHBIX BLIPabOTOK H YCTPOMHCT:
Ba MON3EMHBIX HACOCHBIX CTaHUME IlpefycMaTpuBaeM
TPH LIAXTHBIX CTBOJIA.

BapmanT nonzemBoro pynmuka. [IpumHumaem, uro
BCKPBITHE MECTOPOXIEHUA OCYIIECTBJIACTCH NATHAM-
LAThI0 CTBOJIAMH: BOCEMBIO IJIABHLIMH CTBOJIAMH, Tpe-
MA BCHOMOTATENBHBIMH H YeTbIpsMA BECHTHIAUHOHHO-
BogooTnHBHbIMH. OcHoBHas cucrema pa3paboTkH —
3TKHOTO MNpUHyMUTeNsHoro oOpyueHus ¢ orOoitko#
pyabl rnybOKMMH CKBaXuHaMH. Bbicota 3taxa 80 m.
OnmHoBpeMeHHO BefleTcA pa3paboTia Ha ABYX 3ITPKAaX,
HAUMHaA ¢ ropu3oHToB — 175 m — 255 M. TopusoHr
—175 ™M BBOAMTCA Ha OBa rona paHbllle FOPU3OHTA

— 255 M.
CucTeMy 3awpThl NpHHMMaeM HCXOOA M3 HEOGXOmM-

MOCTH OCYIIEHHA pa3paGaTbIiBaeMOro NpoCTPAHCTBA B
PYOOHOCHOHK TONLIE M 3ajleralouMx HENOCPEACTBEHHO
Ha Heji NECKOB ¥ KOKIIOMepaToB, C 3TOM neibio npeny-
cmarpusaeM (ueprt. 9,10):

CEeBEpHYI0 HENOIMHOKOMbIEBYIO NPeHAXHYI0 CHCTEMY ,
AHBNIOrMByl0 BHELHeEH CucTeMe Kapbepa 1A obutero

BOIIONIOHH¥EHUA B PYROHOCHOM TONLE M B HAIPYOHbIX
HECKAX U KOHTJIOMEpATaXx;

CHCTEMbI IPEHANHBIX LITPEKOB H3 BHIEMOYHBIX Yy4acT~
Kax, 3arnyGnenHpix Ha 10 M HIDke OTKaTOUHbLIX TOPY-
30HTOB, C CAMOH3/THBAIOUMMHCA CKBaXaHaMH, 3a6ypu-
BaeMBIMM B TpELIHHOBAThiE€ NIOPORbI M B 30HBI PAa3No-
MOB;

NION3eMHbIE HAacOCHbIE CTAHLMM y BOROOTIHBHO-BEH-
THIANHOHHBIX CTBOJIOB:

COOTBEICTBYIOIUHE cOOeyHple H BCIOMOTrare/bHbIC
NOA3eMHbIE BHIPAOOTKH.

B mpoexre cnmemyer cpaBHuTh obmMe TEXHHKO-IKO-
HOMHUECKHE NOKa3aTeNIA BRPHAHTOB OTKPBITOTO M Nop-
3eMHOTO pPYIHHKOB.

M3 npubenenHoro npumepa BuiHO, 4T0 06a MpHBe-
ZleHHpie TeXHMYeCKHe PelleHA B HACTOAWMX YCIOBHAX
BO3MOXHBI, M , 4T06p1 BbIGPaTH OBMH M3 HHX, HeoDXO-
OKMM JIOBOJIBHO TiyOOKHH TEXHMKO-3KOHOMMMECKHH
aHaNW3 Mpu KOMIDIEKCHOM PacCMOTPEHMH MPOEKTHBIX
pellieHHii ropHpIX paGoT ¥ CHCTeM 3aLUMTbI FOPHBIX Bpl-
paborok.

2.9. B3anMOYBA3KA CHCTEM 3aIIHTBI TOPHBIX BBHIpa-
6OTOK ¢ METOHaMK TOPHBIX PaGoT 3aBUCHT OT cielMdn-
K¥ MerogoB nobpruHpIx pabor. PaccMoTpuM citepyio-
LM NpHMep.

Mpamep 4. MecTopox/ieRHe cepbl PacNoONOXKEHO B
paiioHe ropHbIX rpAd Ha CWIbHO pacwieHeHHOH paBHHUH-
HOW MECTHOCTH ¢ OTMETKaMH moBepXHOCTH 300—550 M
B 40 KM OT peKcH.

3anexxy cepHrIX PYA NPHYPOUCHBI K KOHTAKIAM M3-
BECTHAKOB M aHTMAPMTOB ¢ HaHOONBIIHM pa3BHTHEM B
30HaX TeKTOHHMECKHX HapyllleRHil, KOTOpbIe 311eCh Npo-
CHEXMBaWTCA B GONbIIOM pajHoobpasni: OT KPYMHbIX
PETHOHANBHBIX Pa3/TOMOB /10 MeJIKKX cOpocoB ¢ amIlTH-
TYNOH B HeCKONBKO MCTPOB,

Ha mepoBHO# MOBEPXHOCTH AHIMAPHTOB 3AUIErANOT
[TMHEI, KORTNIOMEPATbI, NECYAHUKH, AEBPORATH K B ca-
MOM BepXy JIeCCOBHIHBIE CYTIHHIH, obuie# TonumHoR
ot 200 ™M ua 3anane Ao 0 Ha Bocroke (uepr. 11,4).
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Yepr. 9. Chcrema 321MTH MOA3EMHOTC PYAHHKA

1 — KoHITIOMEpaTHl, NECYaHUKH, ANEBPUTH; 2 — UIBECTHAKH; 3 ~ HOPPHMPHTHI; 4 — IPAHUT-NIOPGMPLI; 5 —~ CKATONUTOBBIE OPO-
osl; 6 — pyAbl; 7 — TEKTOHHUECKHE PasfioMbl; 8 ~ ApeHakHbie BEIpaBOoTKE TOPH30HTE — 185 M ¢ CAMOMIVIMB AIOLPIMHCE CKB AKHHAMH
9 — mpenaxHsle BHIPaBOTKH NOpH3oHTa ~ 265 M; J0 - mMOI3eMHBle HACOCHAIE CTAHUMA FOPH30KTA — 185 M; 1] — nom3eMHsie HacOCHbIE

CTAHIIHH TOPH30HTA — 265 M; /2 — BeHTUNAUHOHHO-BONOOTINBHEIE CTBONLL; /3 ~ ITIaBHbIE CTBONL

r e Lo BRI
Yepr. 10. Paspes /-1 (cm. wepr. 13)

1 - ponouenpouMnaeMLie WiH ¢afo BOJONPORMIAEMBIC NOPOALI; 2 — OMOKHA; 3 — MecuaHMXH; 4 — HeCKH; 5 — U3BECTHAKH;

6 — TopdUpHTH; 7 — CKapEbi; & - pyibl; § — JNHLUE TEKTOHHUECKOTO HapyIieHHA; J0 — oTKarouHule H BEHTIIMIZOHHRIE WITPCKH;
11 - ppexaxusie 1Tpexn; 12 — 30CC:A0NME CAMOMITHB AIOIMECH CKBAXKHEL, 13 -- HeNOHMMeHHBIR ypoBeHb nom3eMnuix soa (HYIIB)
B HaOpyHBIX BOGUHOCHLIX iosy: 14 -- TIVIIB B nynouccHolt Tomwe; 15 — noHmwkeHHRd ypopens nopseminix o (MTYTIB) B Hanpyn-
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Yepr. 11. CrpyXTypa MECTOPOAKAEHHRA CEPBI H CXEMEI eTO PA3PAGOTKH N IAUINTH

@ ~ pervoHansHsil paspes; 6 — mnaH; @ — paspes [—1; I - cyrnuHKmu; 2 — sHTMGpHTH 3 —
CepHBIC PYNBI; 4 — M3BECTHAKM; J — TEKTOHHUECKN:¢ HAPYMEHiA; 5 — rpaHuus o0BOMHEMHBIX K
HeoGBOLHEHHRIX 3amexelt; 7 — pacupeHne KapbepoB; 8 — DANE! cepomOGLMHMX CKBAXUH (MeTOR
NOJ3EMHON BLIMIABKY) ; § ~ BOROOTIMBHEIE CKBXHHE; J0 — BOmONMOMMIMTENEBHLIC CKBAKHMLI

11 — rpanuna 3anexe CepHBIX py 1

Ilon3eMHble BOObI COHEPXKATCA B H3BECTHAKAX H 32-
nexax pyan. HamBonee BomooGWIBHBI CEpOHOCHBIE M3-
BECTHAKH, Ko03pdHlMeHT wIbTpauuu KOTOPLX
10~100 m/cyr. lloacThnatouine H3BECTHAKH MeHee BO-
noo€usibHel. ToNUMHA CNIOEB BOJOHOCHLIX NMOPOA MpH-
mepHo 200 M.

Hobbiva pynpt MPOM3BOOMICA HaCTHYHO OTKPBITHIM
cnocoboM Mo, 3aUMTOR BONOMOHHMEHUS W MON3eMHOM
BeimiaBkoi ceppl — [IBC nyTeM HarHeraHMs B Hee ro-
payeit Bompl. [Ip¥ 3TOM BOZONOHMKEHHE 3HAYMTENHHO
3aTpYAHsET MOA3EMHYI0 BbIIUIAaBKY Cepbl, TAK KaK CHO-
cODCTBY€T YCHIEHHOH (HIBTPaUMH TEIIOHOCHTENR B
CTOPOHY BOJOMIOHH3HTENBHBIX CIKBAKHH.

Bocroudee samexu pacHonoxeHbl BBICOKO, B 30HE
HEBOJIOHOCHBIX NOPOA, M MX pa3paborTKa OTKPHITHIM
¢nocoGoMm 31ech He PacCMaTpHBAETCH,

Tpebyerca HaMeTHTD PalMOHATBHYIO CHCTEMY pa3pa-
G0TKH M 3auMTLI OTKPHITHIX BbIPAOOTOK 3amsMHO#M vac-
TH MECTOPOXMCHHA, TH¢ HMEITCA ABa Kapbepa “10x-
11’ u "CeBephpiit”’. 06a 3TH Kapbepa BCKPLUIH H YXKC
oTpaboTa;IK BeICOKOU3ANIETalollHe CePOHOCHbIE Tena, Pa3-
BLTHE 3THX KapbepOB BO3MOXHO JMIL NPH HX yrityG-
Ke, IJIA Bero HeoBXOUHMO BORONOHHKEHHE.

IIns pa3paGoTKi MeCTOPOXICHhA IBYMA cliocoGa-
»H (oTkpbIThIM 1 [IBC) opHOBpeMesHO HameuaeM (CM.
4ept. 11 6,8):

B UCHIPATbHOM YacTH MeECTOpOXaeHHA (HamGonmee
I1yGOKOH) M Ha CaMOM 10XKHOM Y4acTKe (10%Hee Kapb-
epa "H0xHb1ii") npumenenue TIBC pns poGwrm ceppl
HHAKe oTMeTOK 250 M (Ha ceBepe M Jore IIpH 3TOM JO-
TyCKaeTCA OIKpbilag HOObINA CEpPB! BhILIE OTMETOK
250 m);

Ha Janagie e paTbHOMN YaCTH — BOAOOTIIHBHbIE CKBa-
HMHDL 1A OTKAYKHU M3jHLIKoB Boabl npu T1BC;

Ha CesepHOM M IOXKHOM YHaCTKaX MpU Pa3BHUTHM W
yriay6ke kapsepoB "H0xHbIA' 1 "CeRepHpIi” — BOmONO-

HU3KTeTbHBbIC CKBaXGHbI, 00OpYyROBaHHBIE MOTPYNHBI-
MV HaCOCaMH U1 OCYLIEHUA KAPhepoB 10 #X KOHEYHOM
rny6unst (onpexesemMoil MONOXEHNEM 3aNekei, He OT-
paGartsiBaemsix IIBC).

B cnyuae paspaGorku TOmbKO Kapbepa IOxaibiA”
MoxkeT GniTh nonymeHa pa3paborka meronom IIBC rity-
GOKHX 3aexeil B B CeBEpO-3aNaHOA YaCTH MECTOPOX-
DEHHA.

2.10. [Ip1 npoeK THPOBaHHH 3AIUHTHI PEKOHCTPYRPY-
€MBbIX TOPHBIX TIPEATIPHATHA BO3HHMKAT 33/1a4M, CBA-
3aHHbBIE ¢ HEOGXONMMMOCTBIO BHEPEHUA HOBBIX BHICOKO-
addexTHBHBIX cnocoboB pa3paGoTKH NpH MAKCHMANL-
HOM MHCMO/Ib3OBAHUM EOCTMTHYTOTO MCKYCCTBEHROTO
MOHIDKEHUA YPOBHA MOA3eMHBIX BOA M ACHCTBYIOIMMX
3aUIMTHBIX COOPYXKEHHIA,

B HeKOTOpbIX Ciiywasnx uenecoobpazHa NHKBHAALMNA
HEKOTOPBIX YCTAPEBIIMX COOPYXCHHHA N YCTPOHCTB, Ha-
ApMMeEp, CKBaXKHH, He NO3BOJMAIOWIMX NPHMEHHTDL Heob-
XOMHMbIC COBPEMEHHBIC MOURMbIC H BHICOKOMPOM3BO-
AHUTENbHbIE 11aCOCHI, CTapbie WaXTh!, BHICOKOPACTIONO-
KeHHbIe (MM ¢ MPOTHMBIUMM KpeIUIeHHeM) Non3em-
Hbre ropHbie BhipaboTky ¥ T.n. OQHAKO, €C/TH BOIMOX-
Ha 3alUMTa PeKOHCTPYyHpyeMbix 00beKTOB € HCTON®3O-
BaHMEM CYLIECTBYOIMX YCTPOi#CIB, TO 3T0 JONNHO
PacCMaTpHBATHCA KaK JOCTOMHCTBO BapHasHTa, Cnocol-
CTBYIOUICE CHMXEHHIO KaMMTaNbHLIX 3aTPET H YCKOpe-
HKi0o BBOJA NMPOM3BOACTBEHHBIX MomHocreit. Paccmor-
PHMM BO3MOXHbBI¢ PElLIEHHA 3aMTH! ropunix sarpaborox
NPY PeKOHCTPYKIIH FOPHOTO MPEANPHATUA H2 CREAYI0-
HieM npuMepe.

Mpumep 5. Mccropoxnenne xaMeHHOR CONMM pac-
nonoxeso Ha npapom Gepery pexu B 0,5-1,5 km or
Hee ¢ abCONOTHHIMM OTMETKAMH NOBEPXHOCTH OT 204
1o 250 m. loBepXHOCTH XONMHCTaR, MPOPEIAHHAA Hec-
KONBKHMH PYVBAMM, MOKPHITA KAPCTOBBIMH BOPOHKA-
MH ¥ yriyGnennsamu, B 3anafHof uacTy MecTOpoXRe-
HHS — CONEHbIE O3epa.
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Mecropoxpenune mnpencrapnfer cobofi 6paxmaumi-
KIMHANBHYIO CKNTAIKY, ANPO KOTOPOil CIIOXKEHO CONbIO;
BMelaloye NOpoAbl NpeACTaBIeHb APTHIUTHTaMH, aje-
BpPOJMTaMH, TydaMi H NecYaHHKaMu. JTa TONUIA fepe-
KpbITa IMAHUCTBIMH M NECYaHO-TANEIHHKOBBIMY TIOPO-
mamu. Mectamu NleCYaHo-TajieMHHKOBbIe NOPOMb 3anera-
10T HeMoCpe[ICTBEHHO Ha KpoBJie CONH H TonoBax nepe-
C/IaMBaOIMXCA BMewialoumx nopod (uepr. 12). Ton-
IMHA NOK POBHBIX OTNOXeHUH MeCTaMy JoCTHTaeT 60 M.
Kapcrsl npuypodeHbl K NOBEPXHOCTH COAKOTO Tena.

KapCTOBOrO Npoliecca H MpHHEC 3HAUMTeNbHbIA yilepb
H3-32 OTKAYKH PaCTBOPEHHOMH COJIH.

310 ropHoe npeQipuATHe MPERNONAraeTCs PEKOHCT-
PYHpPOBATH C COXpaHeHHeM INOMA3eMHOR NOoObMHM B BOC-
TOYHO#M YaCTH M YCTPOHCTBOM Kaphepa VI OTKPbLITOM
no6BMH COJH B 3aMatHON Y2CTH MECTOPOX/ICHNSA.

CoOTBeTCTBEHHO TPeGyeTca PeKOHCTPYHPOBATH CHC-
TEMY 3aUiMTBl FOPHBIX BeIpaboTox M co3aarb Gnaronpu-
ATHBIE YCNIOBHA [NA IKCIUTYaTaluMH Kapbepa.

+ + ; + +; o+ +
100 g\____.l/
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Yepr. 12. Paspes no mMecTopoxaennio xamennofl conn

1 — ranewnk; 2 — rmMa c BanyHaMM M TAIBKOR; 3 — IIMHA; 4 — NEPECAMBAUDIECH APIMIUTHTBL, ATCBPONHTHE M NECURHHIN;
5 - mnc; 6 — conb KameHHas; 7 — TEKTOHHWECIGTE HADYIUCHMA; § — KOHTYp OMBITHO-IKCIUY ATAMOHHOTO KSphepa; 9 — npenenbHuit
KOHTYp Kapbeps; 10 ~ NoHuxeHHbI! ypos eHb Noa3eMHLIX BoNt; /] — poZONONM3UTENEHbBIE CKBANMHE, /2 — NpeHaxHaA BupaboTka

[lonzemibie BOABI 3aKUlI09€HBI B MOKPOBHBIX OTIIO-
WEHHAX M B TPEIMHOBAaTHIX PA3HOCTAX BMEUIAOLWINX
nopop. TonumKa BOOOHOCKO# YacTH NMOKPOBHBIX OTJO-
XeHuHA B 3anaguHax pocruraer 50 M. Koadduumenr du-
JbTPAlMH BOROHOCHBIX MOPOJ MOKPOBHOH TONMUM OT
6 0o 220 m/cyt. HauGonee BoicoKHe 3HaUeHHA KOdIGdu-
IHEHTOB (GHIbTPALMH MPHCY M NeCYaHO T ATEYHHKOBBIM
OTNIOXEHUAM, PAIBHTBIM B moiiMe pexH. Koadduument
GUNLTPaUHKH TPEIIMHOBATHIX CKANBHBIX MOPOA, BMeLla-
IOLIMX Mone3Hoe HCKonmaeMoe, — 9—25 M/CyT.

YpoBeHp MoA3eMHBIX BOL B 3aMagHOM YacTH MECTO-
POXIEHHA Ha rnyGuHe oT 2 g0 6 M, 2 B BOCTOYHO# yac-
TH, Te BONroe BpeMA Beslach pa3paGoTKa COMIH K COOT-
BETCTBEHHO BOJOOT/IMBA, OH CHMxeH A0 rinybmun 14—
17 M. Mectamu, rae raneyHukH, 3aKapcTOBaHHbIE H Tpe-
WIMHOBATHIE MOPOAbI NPHKPHITHI [ITHHAMH, NOA3EMHbIC
BofibI MPUOGpeTaloT HANOPHBIA XapaKTep.

Mecropoxnaenue pa3pabarbiBaerca yxe Gonee 200
ner. B HacroAuee BpeMs BOCTOUHas ero 4acTs pa3paba-
THIBaETCA NOA3eMHBIM crnocoboM, rage HMeeTcs Hec-
KOJIBKO ICHCTBYIOIMX LIAXT H MHOTO 3a6pollIeHHbIX.

C uenbio 3aWHTBI MECTOPOXKACHHA OT NOA3EMHBIX
BOJ B MOAONIBE MOKPOBHOH TONLIM NMPOHAEHO MHOTO
LUITONBHEBBIX MOM3EMHBIX IpeHaXHBIX BbipaGoTox, B
OCHOBHOM IO KOHTYPY MeCTOPOXIEeHHA, H BOCEMb
BOJOOT/IMBHBIX waxT. OOHAKO yCHIEHHBIH BOTOOTIHB
M3 BCEX 3THX YCTPOHCTB BBbi3Bal HHTEHCHOHKAUMIO OT

22

Tipn nNpoeKTHPOBaHMY 3AMIMTLI B YCIIOBHAX PEKOHCT-
PYKUIKH JaHHOTO NPEANPHATHA ClIEAyeT YYecTb, 4TO H3-
33 JIETKOi PacCTBOPHMOCTH COJIM HEOOXOAMMO CBECTH K
MHHHMYMY MHTaHHE NOA3EMHbIX BOR NOBEPXHOCTHHIMH
BOIaMH M [IPHTOK NOCTEAHHX B Kapbep, a TAKOKE Npeny-
CM3TpHBATh OTKAYKY MOA3EMHBIX BOM, cnocobGcrBylo-
IMX Pa3’BHTHIO KapCTOBOTO NMPOLECCa.

PeuseHHe CHCTEMBI 3aIMTHI FTOPHBIX BbipaboTtok:

NOBEPXHOCTb TEPPHTOPHH MECTOPOXACKHA OO/KHA
6bITh CIIAHHPOBAHa C 3aCHINKOH 03€p, KapCTOBBIX BO-
POHOK M IPYTHX 3aNafMH; Ha NOBEPXHOCTH YCTpaHBaeT-
cA HeoGXOOHMaA J0XKEBaA CeTh — OTKPHIThIC KaHaBbI ¢
acpanbToGeTOHHbIM NOKPbITHEM, cOpachiBaloue Boabl
B PYUbH;

pycia pyuseB pacuMialorca ¥ oGnuuosniBalorca Ge-
TOHOM; pYyueHi, NpoTexaloumi C ceBepa MECTOPOKIC-
HHA M NoNajalouMi B 30HY BHOBb NPOEKTHPYEMOTO
Kapbepa, OTBOAKTCA B HOBOe pyciio B 06Xon Kapsepa;
CO CTOPOHB! NOHAMBI PeKH IA 3aUMTbl Kapbepa OT na-
BOZKOB BO3BOIMHKTICA 3eMnfAHan namba;

BCe CTapbie ApeHaxHbie BbIpabOTKH M BONOOTIMB-
Hbi€ IIAXThI, PAcMONOXKEHHbIE B IpedeNnax CONAHOro Te-
713, BONOOTIIMB H3 KOTOPbIX CHOCOGCTBOBAN pa3sBHUTHIO
KapcTa, IHKBHAMPYIOTCA H 3aKJIanbIBalOTCA;

YUHTBIBafA, YTO CTATHYECKHE 3aMachl BOfibl B BOCTO4:
HO# YacTH 3HauMTenbHO cpaGoTaHbl M INIaBHOH 3a/aueit
3aliKTb1 Boobuie, H ocoBeHHO B BOCTOYHO#H HacTh MeCTO-



poXieHus, Iie NPONOIDKMTCA NOX3eMHaA paspaborka
CONM, ABNIACTCH MEPEXBAT BHCUIHErO HpMIOKA. ITY 3a2-
JAYY MOXHO PEUHTh C HOMOLIbI0 KOHTYPHBIX HpeHaXk-
HBIX BHPAGOTOK ¢ NpBMeteHeM 3a6ypHBACMBIX U3 HUX
CAMOMINKBAIOIMXCA CKBAKHH PANIHWHOrO Haipasie-
Hun. Hcnonsiosauue B 3aumTe MECTOPOXIEHHR Non-
3JeMHBIX JAPEHAKHBIX BhpaboTok uenecooGpasHo no
CNeNyIoNUpM NPHIHHAM: B 10XKHOI H IOr0-BOCTOWHOM Yac-
TRX COXPaHWIHCh KOHTYpHEIE IOJ3eMHbIe JpeHaxHuie
BbIpaGOTKH 3HAYMTENbHON NpPOTAKEHHOCTH, KOTOphie
MOXHO NPOMOJIKHTH IUTONBHEBHIMM BbipaboTKamu ¢
BHIYCKAMM KalTHPYEMLIX BOJ CAMOTEKOM B PYubH;
BHpaGOTKH HENOCPEACTBEHHO He KOHTaKTHPYWT C CO-
naHBIM TesioM M GyayT oTGHpars BOAy B OCHOBHOM H3
BOKPOBHBIX OTHOMKEHMIE ¥ BMELIAOWKX NOpos;

€O CTOPOHBI PEKH M €¢ NOHMBI, Ifi¢ Pa3BUTH HauGo-
niee BOROOCH/IbHBIC TATETHHKH, NPEyCMATPHBALTCH YC-
1policTBO TpaHIlelHOH NPOTHBOGWISTPAIMOBHOI 3aBe-
Cbi, 3arnybnenHoOl Mo ITMHH, MOACTUAAWNMX FanevHy-
Ki; YCTPOHCTBO 3aBechl BO3MOXHO, B YaCTHOCTH, Ny-
TeM pa3paboTKH TpaHINeH ¢ ITTMHUCTHIM PACTBOPOM C
TOMOIRBI0 YCTAHOBKH C IMAPABJIMUECKHM HAIODHBIM
rpeiidepom U mocnenylomed 3axnanxoit  TpanumieH
TIHHOK;

AR YAATCHASA CTATMYECKHX 3aNacOB NOA3CMHbIX BOJ,
» DpeaesiaX TePPUTOPUH PacNpOCTPAHEHMS MONE3HOro
HCKONAaeMOro MpefyCMATPHBAIOTCA BOMONOHU3UTEND-
Hbl¢ CKBR)KHHBI B MECTaX MOHIDKeHUH NOMOIIBMLI NeCwa-
HO-TATEYHHKOBBIX OTIOXEHMI;

AN YTOUHeHHA 3GPEeKTUBHOCTH NPUHATOH CHCTEMBL
3AIMTH ¥ OTKpHTOro cnocofa paspaborku KamMerHowH

cony MpeflyCMATPHBACICH ONMTHO-NPON3BOACTBEHMHDI
YNACTOK OTKpHITOH [o0nIvH; pupadgm Kapbepa Ha
ONBITHOM YWRCTKE HAUHHACTCH ¢ YCTPOHCTBa NPeHANHOIH
TpaHIleH HO KOHTYPY ONWTHOIO KADhEpa [UIA mepexna-
T4 CT3THUCCKMX 381I8COB MOA3CMHELIX BOM Ha OrpaxcieH-
Hoit TeppuropHH. B manmHeituem BHyrpenmuii fopr
TpaHieH CpabarniBacTCH,¥ Ha KPOBNE INIMHHCTHIX DO
PO, 3aNeraonmx Han MNoe3HbM HCKONAEMEIM, OCT3-
€TCH JIOTOK, JI0XKE KOTOPOro HOMXHO 6hITh NMOKPHITO
achanbro6eToHOM.

Cxema IPUHATOH CHCTEMBI JANATH! FOPHLIX BRIPaGO-
TOK NOKA3aHA Ha wepT.13.

B coorBercrean ¢ mi. 1.2 u 1.3 CHull 2.06.14-85
npu npoexTHpoBaHuM NopfoGHore o0bexkTa ROMNEH
6bITH PACCMOTpPEH TAKKe BApHAHT C HONHOM NMUKBHAR-
mHMeli BHelHel APeHAKHOH CHCTEMBI H 38MeHHI ee Hpo-
THBOQWIBTPAUHORHOI 3aBecoil.

CHCTeMB SANMTE OTKPHTHIX BhpaboTok

2.11. IIput nMPOEKTHPOBAHHY CHCTEM 3AIEMTHI OTKPHI-
ThIX BrIpaBoToK (KapbepoB, pa3pe3oB) ocofoe 3Haue-
HHe nmpuoGperaeT BIAMMOYBA3KA NPOSKTHBIX peleHui
No OPraHM3aIMY NOBEPXHOCTHOTO CTOKA HA MPUKApbep-
HOH TepPUTOPMM, 3aUIMTHI OT NOA3EMHBIX BOJ M OT
OMACHRIX FeOJIOTHYECKHX IPOLECCOB H3 MOBEPXHOCTHRIX
BoaHmX 0GBeKTOB.

PaccMOTpUM KOMIUTEKCHOE PEllieHHe 3aLMTLE YIOlb-
HOTO paspesa OT NONJEMHBIX H NOBEPXHOCTHBIX BOA,
ceneit H onmon3Heil.

Tpumep 6. BypoyronbHeli paspe3 pacnonoxeH B 1o-
NMHe peKH, HpoTeKalomeil C CeBEPO-BOCTOKA Ha 0r0-38-
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Yepr. 13. [Inan Mecroposmenus xamennol conn. CRCYONS 3AUMTL NPN PEKOHCTPYKINAN FOPROrO NPANPUSTEN

1 — cywecsyoupie npeRaxHbe BMpaboTkH; 2 — pycno pywa; J — HameuseMule ApeHaxainie supaoria; 4 — npo-
TUBOGUNLTPAIMOHHAR 32B6C3; 5 — ONMTHBIE KAPLEP; 6 — MpPENENBHL KOHTYpP Kapheps; 7 — ropudouTany; 8 — Kap-
CTORLIC BOPOHKY H 03epa; 9 — KOMTYD CONHOTO Tena Ha oTMerTKe — 30 m; 10 — 10 xe , Ha oT™MeTxe — SO m; 11 — mpe-
HyCMATDHB aeMEle BOONOHMIHTENBHEE CKBANKHL; 12 — cymecTsyoumie BONOOTAMBHEIC WIaXTH; 13 — neficrsyonme

waxTH; /4 — HACOCHBIE CTAHINE



nan mMexay xpeGramy ropHoii CHCTEMbI CO CpenHMMM
BHICOTHBIMM OTMETKAMH 0T 2300 30 3300 M 1 B rONHHE
pexn ot 625 1o 880 M. Cknoun ropieix xpeGros pac-
WIeHEHDb! ONHHAMH METKKX NOTOKOB, ABJIAIOUMXCA Ce-
TIEONACHBIMM,

Pa3pea sarnyGneH 00 KOpPeHHBIX CKAMbHLIX MOpOL,
OPeACTABNCHHBIX TPEUMHOBATHIMM KBapUEBLIMH IOp-
upesat, nopdupHTaMH ¥ TYdaMu, Ha KOTOPHIX 3anera-
T yraexochas tomua (or SO no 100 M) — yrau, necya-
HMKH, &TEBPOTATDE, TIHHLI; BbIlie — KAONNHOBLIC IIH-
Hbi, TECHAHHKK, IPABENMTbI, aNICBPONHTH, KOHITIOMEDR-
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Thl, M3BECTHAKH, MENIKHE KBaplieBmie NECKH, BATYHHO-
TANEYHIKOBRIE U NMecYaHO-TaNeYHHKOBLIC NOPOinI, IOK-
POBHBIE TIIMHBL ¥ CYrTHHKH (100—-450 M) . OGmas rny-
GuHa pa3spesa 250 M. Bed Tonma, 3a HCKITIOYEHHEM BO-
DOYNOPHBIX TJIMHUCTBIX IOPOQ, ABAACTCA BONOHOCHOM.
HauGonbiueit BoRoOGHABHOCTBIO OTIHYAIOTCA Ia/TeuHH-
KOBBIE M pacnpoCTpaHeHHbIE CO CTOpPOMBI HepaGouero
6opra ’‘ropensie” noponw:. Iaranne nogzemMHpIx BOA
NPOHCXOOMT U3 pekH ¥ ee NpaBoGepeKHbIX IPHTOKOB, a
TAaKXKe 33 CueT BhINARAIOUMX 3Aech ATMOChepHBIX 0ca-
KOB.

Yepr. 14. OGmmit nasy cRCTEMM 3AUITLI YTOALHOTO PAIPE3A

1 ~ ppeunxule wronkm; 2 ~ BENTWIMMONHERE Wypdhl; I — BENTWIAIMOHHME CKBAXMHL, 4 — NepeKauHas HACOCHAA CTAHUK ™
5 - yromssmtt paspe3; 6 — cenenoByniH; 7 — BOJONOMNIMTENLHEE CKBIXHAL; § — Bonoctpocsolt TpySonposon; 9 — CKBO3HEIE
umtpst; 10 — warophan xauaps; lJ ~ miomuHM cenexpamwmmg 2 — OpeHaxHule TpaHillew; J3 — HMXHAA IpaHALA ,IOpeNLIX

nopox”



Mecropoxnenue paspaGarteiBaerca okoso 40 ner.
Nonsurame ¢porra pabor HapannensHo-3afiagtoe. B
CBA3M ¢ HeOOXOAMMOCTHI0 YBENHUEHHH POH3BOAUTEN b
HOCTH pa3spe3a 7o 10 MiH. T B roR WpOSKTHpyeTcsa ero
peKoHcTpYKIMA. IIpu 3TOM NpeqycMaTpHBaeICs yBey-
4eHue CKOPOCTH NORBHIaHKA G poNTa pabor 105075 m
B TOJ 3a CHeT BHEJpEeHHA HOBOTO BCKPBIHOIO # HO-
ObivHOro obopynoBaHus, M 3aKiapka BeipaboOTaHHOIO
ApPOCTPAHCTBA.

3amura Kaprepa HAXOIDUTICA B NIPHMHTHBHOM COCTO-
SHHM — HMMET MeCTO (GUTBTPAIMA Hepe3 OTKOCH H
ONON3HEBbIE ABIICHHUA,

JIns obecneverna 3ddexTuBHOH paboTer HOBOrO
obopynopatusa HeobXomHMO, 110 CYIIEeCTBY, 33HOBO Opra-
HH30BaYb CHCTeMY 3alUMTRI pa3pe3a M CO37aTh Gnaro-
NPUATHBIC YCIIOBHA U1 IKCIUIYaTalMH Kapbepa. B cea-
34 C 3THM NIIpeycMmaTpuBaeM (uept. 14) .

IR 33UMUTEL Kapbepa OT 3aTOIUIEHUA — MPOKIanKy
BAONb BOCTOUHOro Hepabouero Gopra paspesa ob6sopHo-
ro TOHHEJNA JUIS OTBOA PEKH;

oA 3ammTel Hepabowx GoproB paspesa oT Nof3eM-
HbIX BOJ M HpefOTBpALUCHHA Pa3BHIHA OHoi3Hek — co-
opyxeHue IBYX IUTONIEH B CEBEPHOM M J0XKHOM KOHIAX
Hepabounx GOPTOB K B UPHMBIKAIOLMX K HUM YUACTKAX
BOCTOUHOro GOpra; M3 WITONEH 3aJAICH BOCCTaloLpMe
(HRKTIOHHEIE) CKBIXKHHKL, & ¢ NOBEPXHOCTH Gyparca
CKBO3HBIEe GUIBTPHI; BONA M3 LITONbEH COpachBaeTCa B
symmd; KpoMe TOro, Ha yd4acTKe HEHTDAJIBHOM 4acT
nepaBGouero (BocTOuHOro) Gopra paspesa, B paiioHe
PACTIpOCTpaHEHHA “TOPENBX NOpOn™ — BONOMOHM3H-
TenbHple CKBAKHHDLI, 0GOpYAyeMbie NOTPYNHBIMI HACO-
caMu co COpOCOM OTKauMBaeMo# BOHBI IO CHELMANb-
Homy TpyGOMNpOBO/LY B pexy;

s 3ammTbl pabovero Gopra Kapyepa OT IOBEpX-
HOCTHBIX BOJL H CE/IeBhIX HOTOKOB — YCTPOHCTBO Harop-
HOH KaHaBbI M CENEJIOBYIIKH; [jA NMEPEXBaTa MOApYcC-
JIOBBIX NOTOKOB — [APCHAKHBIE TPAHLICH.

CornacHo NPHHATOR cucTeMe paspaBorkm Kapsepa
poipaboTanHOe MPOCTPAHCTBO, NpWicrawinee K HepaGo-
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Yepr. 15, CxeMaTHyecKuil Mal KeNe3opyAHOro MecTOPOKAess

1 ~ KOHTYp Wene3UCTHIX KBAPUMTOB; 2 ~ KOHTYp KBADUMTHOIO Kapbepa NCpE
4 - HaropHas KaHasa; 5 — IIoTHHa; 6 — HE

oft ouepemn; 3 — mocnenylouiee paIBUTHE Kaphepa;
KOOHTEND
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yemy GopTy pa3spesa, 3aNONHsETCH BHYTPEHHMMY: OTBA-
J1aMH.

Ilns otBOpAa MOBEPXHOCTHBIX BOJ, C BHYTPEHHUX OT-
BAJIOB NpPENyCMATPHBaeM IUIBHHPOBKY M VKaTKy FHO-
BEPXHOCTM OTBanoB. JUiA ApeHaxa BOIbI, NPOHKKAI0-
WeA B OTBaNbI, B UX OCHOBAHHM NpeyCMaTpuBaeM OT-
ChINKY GUABTPYIOLIETO CTIOA H3 IPaBHUAHO-rasedHHKO-
BOT'O M2TEpHana, CeLMabHEIe KaHABKH ¢ [IPEHAKHBIMH
BOJOOTBONAIIMME Tpy6aMH W KaHABBI-KOJIIEKTOPSI,
OTBOASLIME BOAY B BOOOCOOPHHKY paspesa.

Ansa ynanexus Bompl H3 MOHIDKEHMH B lofowmmBe pas-
pe3a nepen, GpoHTOM HIXKHero JoOsIMHOTO ycTyna fnpe-
AycMatpuBsaem FepenBuxHpie (Ha cana3kax) HacoChl,
vepeKauMBaoluHe BORY k BopocGoOpHMkamM. YHCITIO Haco-
COB B Kapbepe OUpeACTACTCA MPOTHAKEHHOCTBI0 PpoKTa
ROGBIMHBIX paGoT (He MeHee IBYX-TPEX arperaros) .

Kpome TOro, mpemycMarpuBaeM BO3MOXHOCTH IpH-
MEHEHMA TFODHIOHTANBHRIX C2MOHINHBAIOMMXCA CKBa-
WHH K [IPeHOKHBIX NPHIPY30K fPK 0GHAPYKeHUH Gunb-
TPAIMH Yepe3 OTKOCHI.

2.12. B ycnoBusAx MECTOPOXKIEHUH MOJIEIHBIX HCKOMS-
eMBIX, NPHKPbITHIX 3HAUMTENIBHLIMM TONILIAMM MATOYC-
TOHWHMBBIX BOMOHOCHBIX MOpOH, MOBbOUANOTC TpeboBa-
HUA NO 3210MTe BRIpaBOTOK OT NOM3EMHRIX BOJI,

O6iwreit 3amaveil 3aUiATHI Kapbepa B TAKMX YCITOBHAX
ABAAETCA CO3D2HME B HEM BOAMOTO peXuMa, NO3BOJiA-
J0LIEr0 ¢ MUHEMANBHEMH 3aTpaiaMy Onbrrncs obectie-
YeHUA YCTOHMBOCTH GOPTOB Kaphepa ¥ F1arcnpiATHOro
A npuMeHewnst HauGoiee 3PQeXTYBHBIX METOLOB
pa3paboTicv, ropHoro oGOpYGOBaHHA ¥ TPAHCHOPTHBIX
cpeactB. K cucTeme 3amiMtbl NPeTbABNARICF ClETYO-
wHe TpebuBaHKa :

OTKPbITaA bWIBTPAIAA IOA3EMHBIX BOJL Yepe3 OTKOCH
NOCTOAYHBIX GOPTOB Kapbepa B Mpenernax ManCyCToHuH-
BRIX OO JOMXHA 6LITH KONHOCTHIO UPEIOTRPAMICHA,

$unbTPaNHR Noa3eMHLIX BOM Yepe3 OTKOCH pabouxx
GOpTOR HOMXKKA GbITh CHHKEHA NG Pa3Mepos, He NPENAT-
cTByOmHX 2hdEKTHBHOMY Be[NEHWI0 BCKPBIIMbIX H HO-
GuIurbiX padoT;

H36BITOUHBIE HANIOPB! B HANOPHBIX BOZOHOCHBIX CACAX
HOMAHB GpITh CBOEBPEMEHHO CHATHI,

B YaCTH 38LIMTLI OT MOBEPXHOCIHBIX BOJ TPEOOBAHKA
T XKe, 4TO MepeHMcieHs! B 1. 2,11, HO B MaNoyCTORUMBBIX
nopoax BO3pacTaer aKTYanbHOCTh HOXKIero# ceTu: Go-
nee KaNHTANBHOK — HAa JONro cymlecTylomMx (noc-
TORHHBIX) GOPTaxX Kapbcpa, ¥ HECKCIIBKO YNPOILIEH-
HO#t — Ha paGounx Gopiax (cm. pa3n. 3).

BecbMa CymecTBEHHBIM ABIAOTCA PAITUUMA B 3ALMT-
HBIX MEpONpHATHAX Ha PA3HBIX ITaNax pa3paGoTKH Kaph.
epa, XApaAKTEPH3YIOIIMXCA PAa3nUMHMAMK B OGCTAHOBKE H
METO/IAX TOpHbIX paboT.

TMpumep 7. MecTopokmenue KenezHsIX PVR
(uepT. 15) pacnonoxkeHo B paBHUHKGH MECTHOCTH, H3pe-
3aHHOR OBPRKHO-BANOHOA CEThI0, OTMETKH [IOBEPXHO-
CTH H3MEHAIOTCA 0T RyneRoit ne 70 M.

B cepepHO#t YaCTH MECTOPOXNCHHA NPOTEKAET peKa ¢
MexKeHHMM pacxonom | M /¢ u napomxoBemM — 90 M /c.
KimmaTt — yMepeHHO KOHTHHEHTAIIBHBIN; CPeOHErofoBasA
Temmeparypa Bodmyx2 5,5 °C; CpeNIHETONOeBEIE OCAIKY —
500 mm.

MonesHoe HcKoMaeMue (UPSACTABICHO KpYTO Maja-
OUHKMH H TPOCTUPAIIHMICA H3 MHOTHE COTHM METPOB
B I'NyOHHY JKENe3UCThIMH KBapLMTAMH, flepecilaHBaloILy-
MHCA CO CNaHUAMH M NIeCYaHMKaMM, H 3aNeTaloiliiMy Ha
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rofoBax KBapUMIOB GOraThiMM OKENE3HBIMH PYHAMU
{no 60 m) .

Borarnie pyner, B 60nsmeii cBoeii wactu (mo 2/3)
HECKaNhHBIe, MYYHMCTbIE, B OCTIbHOIN YacTH CKa/IbHbIE
TPeIMHOBATHIE, MPHKPBITLI Tomue# no 150 m ( B cpen-
HeM 70 M), CTOXKEHHOH BHU3Y TMIMHAMM ¢ MPOCHOMNKAMM
ecKa, eCHaHHCTBIMM TIIHHAMK, IIeCKaMH, MeJIoMepres-
M, 2 B CaMOM BepXy — NecKaMK U CyTTHHKaMH.

Huxuas vacte nokpoBHo# Tonuwm ( B cpemem 60 M),
PYHbI ¥ BePXHAN YacTh CKaNbHBIX MOPOA ( Ha rnySuny n1o
90 M OT HX KPOBJIH) — BOJOHOCHBIE.

B nokposHol Tonme non3emMHeie BOAbI ~ CO CBOGOI-
HeIM 3epxaiiom (Ge3HANOpHbIE) , B PYIHO-KPHCTAILTHYEC-
KOH TONIE, IPUKPHITOH TITHHWCTHIMA 0 pOJaMH, BOMIBI —
HanopHhie. OHAKO TMMHUCTHIE TIOPObI, 3ANEralolNe Ha
KpPOBne pynbl, MMEKT pa3pbiBpl CIDIOLIHOCTH M BOMBI
ofenx Tonil, CBA3aHHM MEXAy coGOM U MMeIoT GIu3KHe
ITbe30METPHYECKHE YPOBHH.

B HanpyaHO#i Tome BONONPOHAIE MOCTb BOJOHOCHBIX
TOPOA K HU?Y (HO ITMH, HEMOCPEACTBEHHO 3aNeraioumy
Ha KPOBJIe PVIBI) BO3PAacTaer, moITOMY CpefiHee 3Have-
e KoagPUuMenTa GUIBTPAIMY ¢ BO3pacTaHueM riny6s-
HbI TIOHK>XCHWS YPOBHA NOJ3EMHBIX BOA NPHHHMAETCH
pasHmM: 0T 12 M/cyT — npu no4uxehuu 1o 20 M, p

20 mjcyt -- Ipu MOHHXeHHH Gonee 40 M; B pYTHOKDh--
cTanaMyeckol Touie cpeniee 3xavenue koabdPunmeHTa
OunbTpaman 1 M/cyT.

TpeGyerca onpemenuTh PAUHOHANBHBIA KOMILUIEKC 3a-
UMTHEIX MEDONPUATHY 1714 NEPHONA IKCILTYaTauHH Mec-
TOPOXIEHUH OTKPBITEIM CIIOCOGOM ¥ YCTIOBHA IPOK3BOL:
CIBa BCKPBILHBIX PaGOT, MO3BOJIAOIME PEIMTh 3AUHTY
BCKPHBAIOILMX BhIpAGOTOK B TIEPHON CTPOMTENKCTBA ¢
MEHUMAIBHBIMY 3aTPAaTaMK B CPOKH, HEOOXOMuMBIE VIR
CO3[aHUA TOCTOAHION CHCTEMBI 33UMThI Kaphepa. pa3pa-
GoTKa KOTOPOro MpedyCM4TPUBACTCA [THTENbHLIH TepH-
on.

Ipu BuiGope 3aUMTHLIX MEPONDUATHA ¥ YCTPOKCTB
MCXO[MM H3 TOTO, UTO MeCTOPOXNeHNe DyIeT IKCITyaTH-
pOBATBCA C iIPHMeHeHHeM GYpOB3pHIBHEIX pador (B mpe:
Jenax CKaNBHBIX TOpPOA), IKCKaBaropos, aBToMObU.
HOTO M XeJIe3HOOPOXXHOTO TPARCNIOPTA, ¢ BHEIIHUMY O~
BanaMH MycTRIX NOPOAH.

B nomoGHeIX clyuasAx co cTopoHs! pabounx 6op1oB Le-
necooGpasto NpUMeHATh BHEIIHHE 3aUMTHBIE YCTPOMCT-
Ba, B KaueCIB¢ KOTOPhIX HA 3TOM MECTOPOXIICHUH BIION -
HE YMECTHO IPpHMEHECHNE BONOIIOHU3HTENIbHBIX CKBAaXHH.
TTpu 310M HeOGXOZMMOCTH BO BHYTPHKAPHEPHBIX 3AUIMT-
HBIX YCTpOMCTBAX ¥ MepONpHATHAX Gymer cBeleHa K MU-
HHMYMY M TNpENCTaBHTCA BO3MOXHOCTb OpPraHM3OBATH
3 ek THBHYI0 pa3paboTKy ropHsIX MOPOJ.

Ha nocrosiHmpIX GOpTax UenecooGpasHO BBITONHATh
BHYTPUKaphepHBle OPEHAKH, HO NpH 3TOM HeoGXOHMUMO
DELLMTh, HYXXHbI 1M BHELIHHE YCTPOHCTBA M CO CTOPOHEI
nocroAHHbIX GopToB?

Ha MecTopoxnenun B ocHoBahuu 100—150 merpoBo-
TO OTKOCAa B HECKATBHBIX MOPOAAX 3a71€Tal0T CPABHUTENLHO
cnafipie raMEMCTLIE TPyHTbI. [onHocTbio yGpars Bogy ¢
KPOBJIM 3THX NMOPON 3aTPyAHUTENbHO. ONHAKO CHMXKCHHE
Kanopa B NOKPWRAOIMX BOAOHOCHLIX TECKAX, BbIION:. -
€MOe ¢ TMOMOMNILI0 BHEUIHHX BOJOMOHU3MTENBHEIX CKBA-
KHH, OyeT UMeTh CYIIECTBENHOE 3Hau¢HMe B obecneye-
HMM YCTOHYMBOCTH OTKOCOB NOCTOAHHbIX GOpPTOB Kaph-
epa. YuuTpisag 3T0 OGCTOATENBCTBO, B HAMEUAEMON CHC-
TeMe 3aLIMTHI NPeNyCMATPHBAEM B KAUECTBE YCIIOBHO ON-



THMATBHOT'O DellieHUs BHEIUHKE BOJOTIOHH3NTEIIbHDIE Y C-
TPOHCTBA KaK €O CTOpoHB! pabounx GopTos, Tak M co
CTOpOHBI NIOCTOAHHbIX GOpTOB Kapbepa. B npuekrax BoI-
poc 0 HeODXOAHMOCTH BHEIIHHX 33IMTHBIX OF HOJI3eM-
HBIX BOJ YCTPOHCTB, B YaCTHOCTH, CO CTOPOHBI NOCTOSMH-
HpIX GOpTOB Kapbepa, HeOOXOAHMO PACCMATPHBATh KaX-
Opift pa3 M NPUHHMATh pelcHHe B KIKAOM OTACIbHOM
clyvae, yUMTBIBaA BCe 0COBEHHOCTH MHKEHEPHO-T €0NIOTH-
YeCKHX YCHOBHH NMOCTOAHHBIX GOPTOB, OCHOBLIBAACH Ha
pacyeTax HX YCTOHYMBOCTH M TEXHHKO-IKCHOMHYECKOM
COMNOCTABJICHHH BapHAHTOB.

AHJIOTMYHO, T.¢. HA OCHOBE TEXHHKO-9KOHOMMYECKOL-
FO aHaJIM3a, OJKEH PACCMATPUBATBCA BOMPOC O LENICO-
00pasHOCTH NMpHMeHeHHA NON3eMHBIX APEHAXKHBIX BHIPY-
Gotok. Hapany ¢ 1em, 4To mx ucnonp3opansie Tpebyer
SHAYMTENBbHBIX KAIMMTAIbHBIX 3aTPAT, OHHU BechMa 3ddek-
THBHBI [UIA OCYLICHHA TPeWHHOBATHIX CKAIBHBIX NOPOL.
B coueramuu ¢ caMOH3NTHBAOIMMHCA WIM BAKYYMHEIMH
CKBOXHHAMK M CKBO3HBIMH (GWILTPAMHK OpPEHAKHbIE BbI-
paboTkH MoryT GbiTh TaKxke 3¢GeKTHBHO NpHUMEHEHBI
B1f BOJONMOHMXKEHMA B MOKPOBHBIX HECKAIBHBIX IOPO-
Bax, 1A OpeHaxa TeKTOHWYECKHX 30H M KapbepHOro Bo-
poornuBa. [lpumenenue MON3EMHBIX [IPEHANKHBIX BbIpa-
60TOK B COMETaHHH CO CKBO3HBIMHM (PUNBTPAMM M BOCCTA-
OWHMH CKBAKMHAMH 334acTyio lenecoobpasHee Mpu Hx
TEXHUKO-9KOHOMHYECKOM CDABHEHHM C JIONIO 3K IUTyd-
THPYEMBIMHE BOIOTIOHH3UTENBHBIMY CKBAXHHAMH, 000upy
MyeMbIMH CKBAXWHHbIMU Hacocamu. [lpuHumaeman s
TMepHosia IKCIDTYaTalNH CHCTEMA 3aILNTHI IPEICTABUTCH B
CneayIoeM BUIe:

BHEILIHME YCTPOMCIBA M MEPOTPHATHS IO Perympo-
BaHHI0 MOBEPXHOCTHOIO CTOKA HA TEPPUTOPHM, TIpHITera-
WILed K Kapbepy: NEPEHOC PEKH K CeBEPY OT MECTOPOXK-
ACHHA C YCTPOHCTBOM 3aMIMTHOM AaMOGbt BHOOIIE €¢ HOBO-
T0 pycna, HaropHbIC KahaBhl M OTBOJ, MABOAKOBBIX BUR
OBparop IyTeM NEPEropaxMBaHHA MX IUIOIMHAMH C Y¢-
TPOHCTBOM IMepeKauHbIX HACOCHBIX CTaHIMIA;
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BHELIHHE 32IHTHEE YCTPOACTRA OT NOA3¢MHbIX BOJI, B
KayYecTBe KOTOPHIX RPHHHMMAdeM KONbUEBYIO CHCISMY U3
NOL3eMHbBIX APEHaKHBIX BHIPAGOTOK B COYETaHMH CO
CKBO3HBIME (PUIBTParns{ ¥ BOCCTAOLUMMH CKBIXKHHAMU C
HEHTPATHHLIMH TI013eMHbIMH HACOCHBIMH CTaHIM M ;

BHYTPHKapbepHbI€ 3ALLMTHbIE YCTPUMCTBA, B COCTaBe
KOTOPBIX HeoOXOOMMO IIpenycMOTpers: BHYTpHKapbep-
Hble APEHAKH, ApeHKHble NPUIPY3KH OTKOCUB, HOMNGIe-
BYI0 C€Tb, BOZOCOODHUKH, CKBOXUHBL 1A ¢OPOCE KaiTh-
pyeMelX B Kapbeépe BOA B HuO3¢MHBIE BBIPaOOTKH U CHe-
[M3)ibHBIE NUA3EMHbIe BRIPAGOIKH IS Tipuema BOQ,
cOpdcpiBaeMbiXx M3 Kapbepa, M IS OTBONA MX K LEHT-
pa:1bHbIM HOU3EMHBIM HACOCHBIM CTaHIHAM.

Heobxonumie Bpema I1si COOpYXKeHHA NpPREATON CH-
crembl, TpeOyloileil NPOXOHKM IMAXTHBIX CTBONOB C NpH-
MEHEHHEM 3aMOPAXUBAHHUA TPYHIOB M LPYTHX CIIOKHbIX
rOPHONPOXO/MECKHX H CTPOMTENBbHbIX paboT, He MeHee
4-5 5eT, T.€. paBHO NPOMAOIDKHTENbHOCTH CIPOMTEIIBCTRA
Kapbepa. B ¢BA3M ¢ 2TUM (yIieCTBeHHOE 3HAYCHHE HMeeT
3auLITa OTKPBITHIX BBPabOTOR B CTPOHTENBHBIN IEPHOL.
B 3T0T Nepue/i, Korgad BOZHHKAET HEOOXOIMMOCTb Oblc-
TPOro TMOHMMCHHA Y DOBHA MOL3eMHBIX BOJ Ha GONbLIGH
IUIOWAIM paspa0aThIBacMOr0 Kapbepa, BaXHO PEiMib, B
KaKO¥ Me¢pe MOXeT GiiTh HONyINeHa ¢MIbTparus BOMLI
yepe3 OTKOCh! U BOAOOTIIHB HEMOCPECI BEHHO H3 FOLHbIX
BbIpaGOTOK. JTO CliemyeT peluaTs OHOBPEMEHHO C pelte-
HHEM BOIPOCA O METONaxX pa3paboTKM BCKphiBaloileh
8pIpaborKy.

Ilpu oxckaBaTOpHOR pa3paboTie OTKPHITL (WThipa-
M5 B 33007 CHMMaAeT 3d¢reKTUBHOCTS paboT M JOMKHA
6b1TE CBefieHa K MEHHMYMY.

Hapmexawas oprauuzaimys ropHeix pabor ¢ ycrpoi-
CTBOM HePEe/IOBBIX TpaHliled, BbINOJHAIOLMX PONib TOpPH-
3OHTUIBHBIX BpeH, NO3BL:IUT HECKOJBKO NMOBBICKHTH pas-
Mepsi JIOTycKaemMoR GHABTPaUMU NOA3eMHDIX BOL B Ka-
pbep H IIDH JKCKaBaLlOpHUH pa3padorke.
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Yepr, 16, TeXHOHOFHUECKEN CXEMa pa3palo TRy Kapbepa B NIePHC Y CTPOMTENsCTBE
I — cyrmuuxu; 2 — Men; 3 ~ necku; 4 — TmMHa; S ~ Gorathie pygpl; § - XBapuwiThl; 7 — HZPOMCHHTOP; & — 3emc<roc§m
cramuns; 9 ~ GypoBoft craHok; 10 — SKCKaBarop TyceHWWHuilt ,ipamay nonara™; !1 -- axckesarop uiarawmmh Wlparmany™; 12 —
3emMCHapsiL ipu paspaborkel iompopacro yoryna; 13 ~ semciapan mpM paspaBorke II nomsousoro yeryna

27



Bonee mmpokie BO3MOXHOCTH I3 NpHMEHEHHs BO-
NOOTIIHBA M3 OCHOBHBIX OTKPBITHIX IOPHBIX BhIpaGOTOK
(4T0 NO3BONAET NOMYYHTH BechMa HKOHOMHMHOE pelue-
HHe 110 HX 3aIMTe) CO3MATCA NpH pa3paGorKe BOAOHOC-
HBIX TIOPOR MeTOofamMu THApOMexaHusammu, 3ddexTus-
HOCTb KOTOpO# BpH QHIBTPALHMH NOA3EMHBIX BOI B Bbi-
paboTKy He TONBKO He CHIKAEICA, HO [jaxe BO3pAcTaer.
B a10M Citynae TpeboBanna k nonyciaemoil duabTpauu
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ONpEReNANTCA HCKMOUHTENbHO COOOpaxeHHAMH, Kaca-
foMMHCA obiueit yeTofiunaocTH GopToOB Kapbepa.
HauGonee GnaronpuarHbie YCROBUA Wifi NPUMEHEHHA
BOJOOTIMBA U3 OTKpPbiTHIX BBIpaGOTOK Co3fkal0TeHA NpH
NopBOIMOA pa3paboTke nopof, ¢ NOMOWIBIO MUIABYHMMX
3eMCHapANOB, KOTOPaA BIIONHE BO3MOXHA IpH BCKPbI-
THH MECTOPOXKAEHHH THNA pPacCMaTpHBAaEMOro B 3TOM
npumepe. Korza riy6uHa oTKpbiToit BeIpaboTics fipeBoc-
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Yepr. 17. Cacrems 3aumTes Kapbepa OT MOAIEMHBIX BOJ
1 -~ wxenesopynubie KBapnuTH 2 ~ CIHAMIE! Gumrrononobiiie; 3 ~ MECYARHKH KBAPUMTOBEIE; 4 — KOHTYD pacnpocrpanehus Go-

TaTHIX XGICIHLIX pYA; 5 — KOHTYp HepBoouepenHofl BLIPAGOTKH, BCKPLIBAOUICH PYAY 3eMCHADHAIOM; 6 - Ko

HTYp KBapsTHOTO

Kapiepa 1 owepemy; 7 — oHTYp Kapbepa HOCHCHYOWIEre paiBuTHA; 8 — NprGOpTOBOM NpeHax: 9 — cTBON upetaxuos praxra; 10 —
ApeHaxHkie BuipaGoriar 1 ouepeni; 1 — npeHanuas ccTeMa NOCNELYOMIETe passumis; /2 — BOJONORHINTENBHbIE cxBanainns; 13 -

PpeacpBHEIE BONONOHM3NTENEHKE CKBAXHHEI OPH paGOTe 3eMCHApANd; [4 — BONOTOMMSMTEIBHMWE CKBMGHHEL,

HepeoGopynyembte B

CKBO3HbIe GURLTPHL; 15 — ckpO3HME QunbTPbl; 16 — cOpocHbie CxBaxmubi; /7 — BeHTMAMHOHHBIE CKBAXHHE
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XO[MT BO3MOXHOCTH YEpHaHuy 3eMCHApANA, pa3paGorka
BefleTCA ¢ TMOCTENCHHBMM NOHIDKCHHEM 3epKajia BOJbI B
xappepe (epr. 16). Ecimt mpH 310M CKOPOCTH NOHIDKE-
HHA 3¢PK@Ia BOAM B KOLIOBate He NPEBOCXOJAT AOMyC-
xaemsix B 1261, 1 CHuIT 2.06.14-85 (n.3.14 ), 10 BHenI
HHe BOJIONOHU3HTENIBHEIE YCTPOHCTBA JLIA 3aLIHTh BHIPa-
GoTkH B mepHOA ¢e MOBOAHOIH paspaboTKn MOTYT M He
norpeBoBarscA. ORHAKG ®3-33 BOIMOKHBIX OTKITOHEHHI
Npy NPOM3IBOACTBE PAGOT H YUHTLIBAA JHAUUTENEHY 0 FITy-
Guiy TpeGyeMOro NOHIKEHHA YPOBHA BOp! B OTKPRITOH
BbipaGoTke (B cpenem 60 M), CliemyeT MpH MPOCKTHPO-
BaHHK NOABOMHON pa3paGoTK MpefyCcMOTPETh Pe3epn-
HYI0 BHEIUHIOW CHCTEMY W3 BONIONOHH3HMTEJIBHBIX CKBA-
XHH, 0GOPYIOBAHHBIX FITyGHHHBIMH HACOCAMM, KOTOPBIE
MOxHO Gynmer BKIowaTs B paGoTy NO Mepe HeoGxonumo-
CTH.

B panbHeifizeM BOJONOHM3HTENBHBIE CKBAXHHBI MO~
ryT 651Th NIepeoGOPYIORAND: B CKBO3HBIE GMIBTDS!.

NpynuMmas BrUueyKas3aHHble PpElIeHMA N0 3ammTe
Kapbepa A NEpHOIOB IKCINYyaTaiid H CTPOMTENHCTBA
C yueToM NpHMEHeHMA Npu paspaGoTke BCKphIBalomieH
Bmpaﬁomn IJ1aByvuero 3eMcHap#and, Onpefenim B Co-
orBercTBHH ¢ 1. 1,14 CHull 2.06.14-85 nopsanok coopy-
WeHHA M BBOJA YCIDOHCTB CHCTEMBI 3aumThl (YepT.
17,18)

HO Hayana CTPOMTeNbCTBA Kapbepa HOMKHBI ObITE

BBEMICHB! B [IeHCTBHE BCe 3allpOeKTHPOBaHHLIC BHeLI-
HAe YCTPOMCTBA MO pPEryNMpOBAaHMIO IOBEPXHOCTHOIO
CTOK;

Io Hauana noisofHOMi pa3spaGoTKY BCKPHIBAMILEH Bbl-
paboTKH BOMKHEI GBITH NOAroTOBJIeHb ¥ 06OpyHOBaKLI
IOrpY>XHBIMH HAaCOCAMH pe3epBHbIE BOIONORNIUTENBHBIE
CKB@KHMHE! 110 KOHTYPY BCKpHIBANOLICH BbIpaGoTKH, pas-
MepH KOTOpPOH ONpe/enaioTcs B ropHO#t 4acTH MpoeKTa
PYIHMKA; 3TH pe3epBHpIe BONONOHM3UTENIbHbIE CKBaXH-
HBl HCHIONb3YIOTCA MpH NOABNCHMM NPH3HAKOB ONOJI3HE-
BbiX ABJIEHNH, YTPOXAIOIHAX YCTOHUHBOCTH MOCTOAHHAIX
GoproB Kapbepa win pabownx GopToB B pasmepax, npe-
TATCTBYIOWHX HOPMANIBHOMY BEJIEHHI0 TOPHbIX pabor;

1-1

14 15 75 4

774
il

K MOMEHTy OKOHYaHuA HofBojHoil paspaGorkn —
BBOJ B NCHCTRHE KOHTYPHOIl CHCTEME! BOJONOHHIHTEN b~
HBIX CKB@XHH, KOTOpHI¢ NO MEpe FOTOBHOCTH NOM3eM-
Hpix BbIPa0GOTOK HEepeyCTPaHBaOTCA B CKBO3HAIE (HIDT-
PH C OFHOBPEMEHHBIM BBOZIOM HROTONHHTENLHLIX BOCCTA-
0IIKX CKBAKHY;

K MOMEHTY CHauH Kapbepa B IKCIUIYaTalio — roToB-
HOCTb BRYTpUKSPBEPHON HOXIEBOK CeTH K [petmkeil na
nocTofHHBIX GopTax Kapbepa, APEHAKHBIX MPHTPY3OK Ha
paGomix GopTax xapbepa;

K MOMEHTY NOCTHXEHHA NPOCKTHOH MPOMIBOMMTEND-
HOCTH Kaphepa — roTOBHOCTS Hom3eMHOl npenaknoi ch-
CTeéMBI B BCEr0 KOMIUIEKCE 3AUIHTHLIX COOpYXeHnH, yCT-
po#CTB M MEPONPHATHIL COrTIacHO MPOEKTY.

KpoMe coGmofetua yKa3aHHO! OUepPeRHOCTH BBO/IA B
neilcTBHE YCTPOHCTB CHCTEME! 3awmMThI, Hentecoobpasto,
B coorsercrBma ¢ 0. 1.6 CHuII 2.06.14-85 mpumennrs
eme Gonsiree moatamHoe menerue. Tax, K3 BOJONOHH3H-
TeNsHBIX CKBaXMH MepBoil ouepenn crnenyer BHayane
BBeCTH B NeficTene He GoNee NONOBMHB HX PacueTHOro
WICIIA C TeM, 9T06BI HO MaHHLIM HaGmoneHn# 3a ux pabo-
Toit yrourmtd obmee TpeGyeMoe HX WCNO H He RPOHIBO-
IMTD JTHIIHAX 32TPAT.

Iipimep 8. Mecropoxnenne sxene3nofi py/mbi, RPHKpbI-
TOfl 3HaYHTENbHOMN TONMMIEH MATOYCTORNMBEIX MOPOL, OC-
BaHBAETCA ¢ MOMOMIBIO HKCKABATOPOB H ABTOTpaHCTIOpTa
(npuMerenRye TMAPOMEXAHM3ANMY MCKITIOYEHO M3-32 .ie-
umra IMEKTPOIHEPIHN NPH HEMOCTATONHOH HIYUEHHOC-
TH MHIPOTeOIONMYECKHX YCIOBHIA) .

PaiioH MecTopoXueHRA npefcrasaser coGoit cnabo
BCXOJIMJIERHY10 PaBHMHY ¢ OTMCTKAMM IMOBEPXHOCTH
170—180 M ¢ ofumM yKIOHOM K pexe, MpoYeKawniei B
IWHPOTHOM HAMPAB/ICHHN B 8 KM I0XKHEES MECTOPOMICHHS,
TAe oTMeTKH Crvkatorea Ro 120 — 127 My ypesa pex.
Kmumar — pesko KOHTHHEHTANBHENA; CpeAHeromoBast
Temnepatypa Boamyxa 2 °C ¢ aMmmHTynoit KoneGamia 1o
90°; cpemieronoBsie OCAKH — 250 MM.

CKanbHAA Xefe3Has pyAa MPHYPOUEHS K KOMIDICK-
CY KPYTO Na/laoumX IIACTOB FOPHLIX fiopox (%epr.19).
B nexavem Goxy MOUIHBIX PYAHBIX TeJ, MPOCTHPAIOMIHX-
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Yepr. 18. Cucrema ocymsenmn xapsepa. Paspes 1-1

1 - cyrmanxn; 2 — men; 3 - neckn; 4 — THHM NeCvaHule; 5 ~ NecyaHuKm; 6 — IMMAB ¢ Spekumelt; 7 - can-
s, 8 — GoraTele xenesHuie pynsl; 9 — XeJleaucrsic KBAPIHTHY 10 — ypoBeus KOXICMHENIX BOK B HapyRHOR ToNIIe;
11 - ypoBeus 3semMHsIk BOI B PYLHO-KpRCTALTHYeCKOf Tofite; /2 — KOHTYD Kapbepa BHIPaGOTKH, BCKphiBapmeh
PYRY 3eMcHApROOM; I3 — KOHTYD Kaphepa NOCNSAYRWUIIO PasBATHR, /4 — CTBON Apewaxwoft miaxTay; IS — cxBO3-
Hble GUALTPH NOCISHYIOMIETO PRIBITHA ApeHKHON cHCTeMbl; /6 ~ CKBO3IRMe QuneTpHl nepsoft owepemu; 17 -
BOCCTaRIIHE CKuANGHME, [8 ~ pe3epBHBIC BOMONOMAIHTENBEBIE CKBAXKHEL Tt paboTe semcuapana; 19 ~ cOpochnie

cKBanuuB; 20 — ApenanHile BLIPAGOTIH
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Hepr. 19, Crcrema ocymennn xapreps. Paspes 1] (cM. vepr. 20)

I - cyrnusian; 2 — IMHHB! NECYHUCTRIE; 3 — IMMHBI CTIAHIEBATLIE; 4 — ITMHBI OTIOKOBRIE; 5 — MECURHMKH; 6 — NeckH; 7 — OONH-
TOBBIC PYAbl; 8 — IMMHA! MMIHHTOBMIE; 9 — IMMHE KOpH! BhIBETPHBRHAR; 0 — Tydu n naBoGpexwmn Ga3aNLTOBLIX NOPOHNPHTOB;
11 ~ Tydobpexunu annesnToBEIX Nopdupuros; I2 — Tyddurnl; 13 —~ HIBeCTHAKH; I4 — POoroBuKH; 15 — AMOPHUTH H NHOPHT-NOP-
¢&upuTh; 16 — pymHas 3anexs; 7 — 30HBI TEKTOHHYECKHX HapyLIeHmit; 18 — mpewaxiuit mITpek co CKBO3HNMMA QHABTPaMY; 19 —
BOMOHOHUINTENbHbIE CKBAXMHEL 11 ovepenn; 20 — ONBITHREIC CKBAXHHL; 2/ — BORONOHM3KTENLHEIE CKBOKHEE | owepeu; 22 — noa-
yCTYN ¢ ApeHAXHOR NPHIPY3KOH oTKoCa K KaHaBKoH Ha paGodem GopTy (BHNONAAETCA MpH HeoGXOMHMOCTR) ; 237 — MpeHANHAN NPH-
rpy3Ka Ha nocTofsHHoM 6opTy; 24 — ypoBeHb NOA3EMHLIX BOR B BEPXHHX Ieckax; 25 — HeNOHMXeHHLI yPOBeHD NOAICMHLIX BOJ B

HAJPYOHLIX [eCKAX M pyne; 26 — NOHMXEHHbI! YpOBeHb NOA3EMHLIX BO; 27 —~ KOHTYP Kaphepa Ha koHen oTpaboTin

ca Ha Gonburyio rmyOKHy, M3MEPAEMYI0 COTHAMM MeT-
poB, mpeoOnamawT OUOPHTHI, 8 B BHCAYEM GOKy — H3-
BECTHAKH M nop¢upursl. B BepxHelt cBoet yacT# cxanb-
EpI¢ YIOPOABI NMOMBEPrIMCh 3pO3HH, B pe3YNbTaTe KOTO-
poit 06pa3oBanach KOpa BbiBeTPHBAHNA, IPeICTARICHHAN
TIIMHMCTON H MpecBAHO-UIeGeHMCTON NopoiaMu; Hap py-
noii (Gonee KpenKko# cKanbHOI NOPoOdOii, YeM OKpYKaI0-
WMe) kOpa BoIBETPHBAHWA, KaK IIPaBHNO, OTCYTCIBYET,
M pYIHAA 30HE K TOMY XKe BO3BBILAETCH Hafl OKpYxKalo-
MM PENbedOM CKAIBHBIX NOpOf.

PynoHocHbil KoMIUIeKc NOKPHIT Tonmed (B cpemiem
110—-120 M) HeckanbHpiX NMOPOJ, MPEACTAB/ICHHBIX BHH-
3y 11HHaMM GOXCHTOBBIMH 1 JINTHUTOBLIMH, Bbille — 40-,
60-MeTpOBEIH CI10# NECKOB C BHIP2)KEHHBIM ABYXMETPO-
BbIM IIPOCAOHKOM TIIMHICTBIX OONMTOBMIX pyX. Han mec-
KaM{ 3aJIeraloT NocefoBaTeNbHO CHH3Y BBEPX NecuaHM-
KH, UTIOKH K ONIOKOBHOHBIC IJIHHbI, CIaHIIEBAThIe [TIHHBI,
TIeCKH, IJIMHB! ¢ TOHKMMH TPOCTIONKAaMHU NECKOB U B Ca-
MOM BepXxy — HECCOBHIHBIE CYTTHHKH,

YpoBeHb NM0j3eMHBIX BOJ OTMeYeH He rny6oKo oT no-
BEPXHOCTH 3eMITH.

CrieiiarnpHple M3BICKaHMA MO TpeGyeMOMY HONOIHHU-
TeNLHOMY H3YYEHHI0 THAPOreONIOTHIECKHX YCIOBHI Mec-
TOpuIKHIEInIA BBI3BAIH Gbi 3HAUMTENbHbIE 38TPAThI, CBA-
3aHsble ¢ GypeHHeM rilyGOKHX CKBaxMH, NpPOH3BOACT-
BOM IIyBOXHX ONBITHBIX BOMONMOMIDKENMA MW APYIMX

30

CnoxHeIx paboT mIA HomyueHuss HEOGXOAMMBIX XapaKTe-
PUCTHK, C BbIACHEHHEM 3HAYMMOCTH BCEX BOJOHOCHBIX H
BOJIOYNODHBIX CJI0EB H NMPOCNOAKOB, MX THAPOreoJIorH-
YeCKHX IIAPAMETPOB M [APYIHMX [aHHBIX, NO3BOJIAIOLIMX
BBIOpaTh 060CHOBaHHbIE pellieHHA 3aLIMTHI FTOPHRIX BhIpa-
Bortok.

B Taxmx cnyuasx uenecoobpasHo NpoBeneHME OMNBIT-
HO-NPOH3BOJICTBEHHBIX pabor (cMm. 1. 1.31 K 24).

IpunuMas pelleHUA O MPOBEleHHH ONBITHO-NPOH3-
BO/ICTBEHHBIX paGor, HaMeTHM NpeXBapHTENbHOE pelile-
HHe MO 3allMTe FOPHLIX BhIpaGoTOK, BHIIENHM B HEM nep-
BOOuepenHylo 4acTh, KoTOpas H GymeT OfNBITHOl, HO B TO
e BpeMA MO3BOJMT Pa3BepHYTH CTPOHTENBCTBO M BbIfA-
BHT HeobXO/MBle JAHHBIC [UIA YTOUHEHHA MpeBapuTe-
JIBHOT'O pellieHHA ¥ COCTABIICHHA OKOHYATENIBHOrO MPOEKTa,

Iipu 3TOM MCXOHMM M3 TOTO, NTO uenecoobpasHo Ha-
4aTh pas3paboTKy ¢ BO3BRILAIOLIEACS YACTH PYIHLIX TeN,
npuMBIKatoweit K UX nexavemy GoKy, 4TO NMO3BONMT Or-
PAHMYHTHCA MHHKMANbHBIMH 00bEMaMH fiepBOHaYaIbHOM
BCKPBHILK ¥ Cpaly B KaKoii-To 4acTh o5pasosars nocro-
sHHpIH GOpT Kkapbepa;

NEPBOHAYATIBHOE KOJIbIIO BOBONOHM3HTENbHBIX CKBa-
HH HOMKHO OBITH O BO3MOXKHOCTH MHHMMANIbHBIX Pa3-
MepoB, 4ToBb1 pocTiub GnicTporo hdexra NOHMKEHHA
YPOBHSA HOM3eMHbBIX BOJ BCKphiBaloineil BrpaboTin;

cliefiyeT MPOBepHTh HEOGXORMMOCTD BOJIONIOHHINTCb-
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Yepr. 20. Cucrems ocymieHus kapbepa. lnan (x mpumepy 8)

1 — Ty$durni; 2 — n3BecTHEKH; I — Tydhi K NaBOGpeKUMH Ga3aNLTOBLIX NOpdwpuTOB; 4 ~ TYQoGpekwN AHNENTIBLIX NopdM-
PATOB; 5 — AHJE3UTOBHIC NOPEMPUTLI; 6 — MHOPHTH H IHMOPHT-NOPGMPHUTHY; 7 —~ CKapHBl, & — porosusxy; $ — pynMsie 3anexw;
10 — 30HBI TeKTOHKYECKUX HApYIeHHH; /] — BOMONOHW3AMTENEHEIE CKBAXHHKL | ouepernt; /2 — onurmine cxpaxmuyy; 13 — sopomo-
HY3MTENbHEIE CKBaxaHel IT owepemu; 14 — BomonoOHH3IMTENbHEIE CKBAXHUL! 11 ouepeny, nepeoGoOpynyemute B CKBO3HKE GMALTPH;
15 — npedaxHB¥ WITpeK CO CKBOIHLIMM GunbTpami; 16 — waxTukl cTBOM; 17 — HaGNIOAATEIBHLIC CKBANMESI B CKANBUAIX IOPOIAX;

18 — ualniogaTeNbHbie CKBAXHHM B eCcKaX
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HbIX CKBaXMH NIA 3AUMTHI OT GHIBTpaHu NOA3EMHBIX
BOQ Yepe3 OTKOCH HocreAHHOro GopTa Hmocne ero oGpa-
30BAHUA ¥ YCTPONHCTBA HA HeM BHYTPHKAphePHbIX ApeHa-
Keil;, a TaKke HeoCXOOMMOCTh CHCTEMATHIECKHX AONON-
HUTENBHBIX MEPONPHATHR (pPeHOKHRIX NPUTPY30K, Ka-
HABOK MpHMeHEHMs MTIOPHIPTPOBHIX YCTaHOBOK M Ap.)
HaJl POCHOIKOM OCIHTOBHX DY/ B Tomue HECKOB X Le-
neconbpa3HOCTh H3-32 3TOr0 BeleHUS TOPHBIX MOpof C
Hojycryfnom Ha pabouem Gopry.

[Ipenpapurenntic npuxHumaem (uept. 19, 20) :

nepBOOuEpeTHOE KOJBUO BOIONOHHIUTENBHEIX CKBa-
MUH N0 KOHTYPY BCKphIBAlouiell BEIpalOTKH M KOHeuHoe
KONBUO BOAOHOHHIUTENBHBIX CKBANMH IO KOHTYpY Ka-
pbepa Ha KOHeN 0TpabOTKH; MO NePBOOYEPENHOMY KOJIb-
Uy BOMONOHM3HUTENbHHIX CKBAX(IH MOJ3eMMBIX Bripabo-
TOK B NPENBAPUTEITRHOM pelIeHHH He NpefyCMATPHBACM,
TaK KaK €ro BOCTOYHAA BerBb ( CO CTOPOHBI NOCTOARHO-
ro Gopra) MoxeT ObITh OTKIIOUEHR, €CTIM 32IMMTA NOCTO-
AHHOro GOpPTa OT MOJ3EMHBIX BOJ C NOMOUIBI0 BHYTPH-
KapbepHRIX ApeHaked OKaKeTCd AOCT2TOUHOM, a 3anag-
HaA BeTBb BCKOpe Gyner cpaboTana npy MOIBUraHMM pa-
Gouero Gopra. [Io3roMy BONONOHHINTENBHbIE CKBANHMHE
Ho NepBOOYEpPENHOMY KOIBLIY [MODKHBL GBITh 000pYyROBa-
Hbl NOTPYXHBIMH HACOCAMH;

MIOA3eMHbIE JPeHaKHbIe BRIPAGOTKH — TONBKO MO KO-
HewHoMy KOHTYpY Kapbhepa co CTOpoHEl BHcAvero Hoka
pyIHEIX Ten (3aNAHaA BETBb BHEUIHETO APeHAXa) , HMes
B BHAY, YTO BOJONOHM3NTENPHMIMY CKBANMHAMEM BROND
Hee GYOYT Cuy>MTb CKBO3Hble MMUIBTPH H BOCCTAaIOIIME
CAMOH3INZABAIOIMECA CKBAXHHEL

Kpome Toro, pmosxHbl GbIre MpesyCMOTPEHBI CrElH-
anbHble NMOR3eMHBie BBIPAGOTKH MIA NPUeMA BORBI OT
KaphepHBIX gpeHaxeil, 3yMndoB H APYTHX yCTPOHCTB.

Beuay 6onbilioro paccTofsms MeXHy BOCTOTHOH BeT-
BBIO NIepBOOYSPEHOIO KOMBIUA U KOHEYHEIM KOHTYpOM
BHelHe# [peHaXHOA CHCTeMB! CliedyeT fipedaycMOTpeTh
JIONOIHHTENBHO TNPOMEXKYTOUHYI0 BETBb BOZONOHM3IM-
TeNbHbIX CKBAKHH, 0OOPYI0BaHHEIX MOrPYXHBIMK HACO-
CaMH, IJIaBHLIM 00pa3oM U3-32 He0GXOMMMOCTH JUIHTENb-
HOTO CPOKa MOATOTOBKH CHCTeMbl N0 KOHETHOMY KOH-
TYPY ¥ HOCTHOKEHMH C e¢ HOMOLbio HeoGxopwmors Io-
HWXKEHUSA YPOBHA MON3eMHEIX BO/ B Ope/ienax Kapbepa.

Npeanonaraercd, 4ro ocyumelne HAAPYOHBIX NECKOB
He BBRI30BET GCOOBIX OCNOXKHEHHH H3-33 BIAKMOCBAIN UX
C PYAIOHOCHOH TOMWEH B MeCTaX pa3phiBO3 B FMHHCTBIX
noponax, NOACTHAANIUNX HECKH, 8 Taloke H3-32 NOHIDKe-
HMA NOYBL! MECKOB B CTOPOHY K nepudephy, rxe Hameua-
0TCA BOAONOHH3UTENbHBIC CKBANGIHEL. B NIpoeKTe ONbIT-
HC-IIPOM3BOJCTBEHEOrO BORONOHWKEHMA HEOoBGXOmHMO
YKa3aTh, 4T0 B Nponecce paspaboTku MOMET BLIABHTLCH
UeN1eCOaBPa3HOCTb YCTPOHCTRBA NOMYCTYIA Hajl NPOCHOM-
KOM OOJIHTOBLIX PYA, KaxK NOKa3aHo Ha uepr.19. Havarp
pa3paborxy pomyckaerca Ge3 noxycryna.

B cocTaB ONBITHO-NPOMIBOACTBOHHBIX palor cnepyer
BK/IIOWMTH MH3YueHHe COCTOSHMA 3aKapCTOBAHHOCTH H3-
BECTHAKOB ¥ BIMsAHHMEe OTKAUKH M3 K3PCTOB Ha PA3BETHE
AenpeccMy B PYAOHOCHOH M Happymumix rtonwax. Ilpu
3TOM UCXOAMM H3 TOTO, YTO YUACTKH, Ii¢ Habrofaorcs
DOHMKEHHA KPOBJIH CKATBHBIX HIBECTHAKOB, OTBEUAIOT
HanGonee cnabriM (HeyCTOHUWMBLIM K PaiMLIBY ¥ BhIBET-
PHBaHMIO) HX DAZHOBHOHOCTEM, M HA JITAX Y4acTKax
MOXHO QXKH/IaTh PA3BKTHA Kapcra M B rnyGuHe MaccuBa,
Ha vuerblpex TaKHX yuacTKax pacmonaraem rayGoxue
ONEBITHBIE CKBAXMHEI M HAMEYaeM OTKAYKH U3 HUX.
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O6wee uACTO BOOONOHUIUTEIBHLIX CKBAKUY M0 KOH-
TypY NepBOONEPENHOTO KObia Jo/kHe BbiTh onpenene-
HO 1O UMEIoUHMMCA NAHHBIM ¥ ¢ YYETOM aHaNIOroB M3 y¢-
NOBUA NOHWKEHMA YPOBHS MONIEMHBIX BOJ, MO3BOJIAK-
1ero BCKPBITh PYAY M Aaxe HauaTb ee pazpaborky. On-
HAKO YCTPONCTBO M BBOJ, B JIeHCTBHE BORONOHM3HTEND-
HbIX CKBAXHMH TOITKHB! Ob1Th NOCTENEHBIMH, ipHuem nep-
BOHaUaIER0 AOGMKHC ObITh BBINONIHEHO He Bonee nono-
BHHBI PACHETHOTO HHUCT; 3 IEPBOOUYEPCHHLIX CKBINGIH.

Ina nabnioneHuit Mpu OWEITHO-NPOK3BONCTBEHHOM BO-
NONOHMXEHHMH HaMeuaeM 16 HepsBocucpenHpix Habmopa-
TEJIBHBIX CKBAaXMH: 11 — B HagpymHBIX MeCKaX U 5 — B
pynoHocHo# 30He. Ux pacmomaraecm Ro nyuam B Hampae-
JIEHWAX: Ha or (K PeKe) H Ha 3anaji: 1o 1p4 — B HaZpyil-
HBbIX NTeCKaxX — Ha KOHType, B 200 600 M  OT XOHTYpa;
MO ABe — B PYLOHOCHOH TONWE — HAa KOHTYpe ¥ B 600 M
OT KOHTYpa; Ha ceBep ¥ Ha BOCTCK: 1O [Be ~ B HaJpyA:
HBIX HeCKaX — Ha KOHType M B 600 M OT KOHTYpa; B
npefenax Kaphepd No OfHOR — B PYHAOHOCHOH 30HE U B
HaIpYAHbIX HeCKax.

B 3apau¥ ONLITHO-NPOK3IBOACTBEHHBIX PaboT HOJDKHO
BXOIMTE, KPOME OPOBEPKH U U3YYeHUA BCeX BBIUEYK3-
3aHHBIX BONPOCOE, ONp2fie/eHie THAPOreoNOrHiecKiX H
KHHKCHCPHO-ISONMOrHUCCKHX X3PAKTCLUCTHK FOPHBIX IIO-
pon. TlostoMy B npoekTe HenbXoniMo NPERyCMOTPETh
TaKxke 0o160p 0OpasnoB ropHuix nopoa, naboparophnie
HCCIIENOBAHUA M OOCTATOYHO UIMpOKME KoMmiexe HaG-
mopeHuii (cM. paan.5).

2.13. Npu MynppoobpasHOM CTPOEHHM MECTOPOXAE-
HUA Uenecoo0pa3Ho NpPEMEEAT: EOXOMOHM3NTENbHbIE
CHCTEMBl 3 CKBRXKHH, PACHOTOKEHHBIX B MOHMMEHMSHX
BOAOHOCHBIX TU1aCTOB. TIpH 3TOM YKOHOMMYHO pelaeIcs
331243 NOAHOro OCYIUeH A Kapbepa (paspe3a).

Tipumep 9. BypoyronsHoe MecropoxieHue, OpHypo-
yeHHOe K CHMHKIHEIEHOH CIOafiKe, MPERYyCMOTPEHO OC-
BaUBaTh OTKPHITHM cnocoGom. Bepxmmit yrommusit
INIACT, KOTOPLIA Tpeanoarasics pa3paharsiBarh, obpa-
3yer MYyJbLY, 3aNONIHEHRY TNEeCYaHKKAMH, DPOTAXKEH-
HOCTBIO GKONO 2 KM, umpuniodn 800 m ¥ obmeit Tonum-
HOH (IECYaHUKOB ¥ YroNLHOrO IUIaCTa) B BELHGHE
cxnanke 85 M. 372 TONMW2 NOACTHIACTCE Mepecnanbal-
IEMMCH TPEIUMHOBATHIMH APTLIMTaMM, TECHAHHKAMMU K
TOHKAMH c/IOAMH YITIeH, 8 BBEpXY NDHKPHITA ITTHHHCTSI-
Mt IOPORaMH.

Bce TpeirHORBATHIE OPOALL — BOJOHOCHSIE, HO MOBCE-
MECTHO Da3BHTBIA 4eX0j;i NOKPOBHEIX ITIMHECTHIX MOPOX
Orpas MBacT HMTaHKe NOM3EMHBIX BON 3TMOCDEPHBIMHI
0CaiKaMH.

Tpebyerca HaMeTHTh CHCTEMY 3aliMTbl pa3pesa.

B 9TEX YCIOBRAX, eCTECYBEHHO, Heo6xonumo uc-
TIONB30BATh GNaronNpHATHEIE YCIOBHA 3aneraHus rop-
HBIX NOpOA, NMO3BONAIWEE OPraHM3oBaTh OTGOp HOA-
3CMHBIX BOJ, C CAMBIX HHM3KHX OTMETOK pa3pabareiBa-
MOl TONIIM, T. €. PacCHOIOXKTE BON03a00OpREIE VCTPO#-
CIB2a NO OCH CHHKJMHaMHM. B kauecTBe Bopo3abOpHBIX
YCTPOHCTB MOFYT OBITH WCNOMB30BaHb! BOMONMOHU3N-
TENbHBIE CKBDKHHBI, 0GOpYHNOBaHHbie HACOCAMM, MITH
nofg3eMHuble Apesaxdvie BuipaGotks. [locnemuue, Tpe-
Oyiomue 3HAMMTENSHBIX KAMHTAIBHBIX 32TPAT, MOTYT
oxa3zarbcq lenecooGpa3Hee NpH IUIMTENBHOM CpOKe
cnyxOpi, HeoGXOMIMOCTH OpraHM3oBaTh KapbepHEIA
BOAQOTIHB NpH GOMBUMX MPHTOK3IX MOBEPXHOCTHAIX
BOJI, Npd pazpaborke YaCTH MECTOPOMICHHA HON3EM-
HEM CHIOCOOOM M HAIMUMM NIAXTHRIX CTBOJIOB M HOf-
3eMHBIX HACOCHAIX CTRHILMIA.



Yermusan cpanunremso NeSomsume paameps pad-
Pe3a N OrPEMNNSHNOC WMNTANME MOJIEMHBIX BOJ, KOTTA
B OCNODNOM NPENCTONT OCYLICHHE CYATHUECKHX 38
RACOB BOAM B FOPHMIX NOPOIAX, MPHHUMEEM CHCTEMY
3UINTA PaIPEIs M NMHEANOrO PANA BONOTIOHHINTEIS-
HMX CKBENNH, 050pynoRaHMMX Hacocamu (uept. 21).

Mept. 21. Cxema ocyuiennsi Gy poyroRsNOro MeCTOPORACHRA
1 — rmomcrsie nopofiM; 2 ~ mecuamuxM; 7 - yrons;
4 — aprwIMTM; 5 — KOKTYpPM Kapsepa; 6 — BOAONONUIUTENS
Hule CKRANOINAY; 7 — KONTYP NMNACTA YITIR; 8 — HENOHHMeHHbIN
ypoBess NoadesMiMX Bol; 9 — CHMMEHKMR YpoBeHs nolem-
HLIX BOR

2.14. Tlpn pacnonoXeHHH MecTOpoXAcHHR BEIHIH
NOBEPXHOCTHLIX BOAHBIX OGBEKTOB (WIH NMOX HUMM),
KpOME OMACHOCTH HEMNOCPEACTBEHHOrO 3aTOMIECHHR
au1paloTOX NMOBEPXHOCTHLIMH BOJAMH, BO3MOXHE! TaK-
e IHAYHTEIIBHBIE NMPHTOKH NMORIEMHBIX BOJ H OCIONK-
HEHHS NPH KX OTKAYKe.

B Taknx yCnOBHRX OT NPaBWILHON OUEHKH Npu-
ponubiX GaKTOPOB H NPEXBHACHRA BO3MOXHBIX OCIIONK-
HEHKH NPaKTHYCCKH 3ABHCHT YCMeX OCBOEHHS MECTO-
poxzerma 1 Ge3onacHocTs BeaeHus ropHsix pabor.

Mipumep 10. Tpefiyercs onpenenuts CHCTEMY JaluM-
THl Kapsepa MO pa3paborke NONUMETANIHMECKHX Py
B YCNOBHRX Rpumepa 1.

BunonieHne HAMEYCHHMIX B HEM WILICKaHMA W
nonomurensian oGpaforka marepHanos panee Npou3-

BEICHHBIX Te0NIOropasBeNOHEIX pabor ¢ HCMONBIOBa-
HHEM NAHHBIX OJHHOWHLIX OTKAUK COTIOCTAB/IEHHEM HX
¢ MAHHBIMG KYCTOBBIX OTKA%K NO3BOMIUIH YCTIHOBUTS
cnemywime cpenine 3HaueHus KoahpuimenTon Gpunsr-
pawiu k nopon 1o yuacrkam (ueprt. 22).

Moponn MexTy IBYMS OCHOBHRIMHM TEKTOHHUECKH-
MH 30HaMH (B cpefiHeM Ha Bclo rnyGuny 1o 400 M)

€O CTOpOHM BHCAUCTO 60OK2 PYROHOCHOH 30HM —
= 0,4 m/cyT;

€O CTOpPOHM nexcavero 6oxa pyNOHOCHOH 30HMW —
= 0,8 M/cyT;

B 30HC WHTEHCMBHOTO DACCHAHUCBAHMA NOPOR —
= 0,29 M/cyT.

Moponas! OCHOBHBIX TEKTOHWYECKMX 30H (B paano-
MaX K 30HaX ApobneHnA) Ro rnyCuHb:

70 M — 30 mfcyT
140, -12
220 » - s »
m » ols ”
Ha rnyGimie 400 M MOXeT GITb NPHHAT OTHOCHTENS-

Huli BofioyTiop.

HauGonsuian BONOOGWIBHOCTD NOpOA B BepXHed
uactH obbAcHserca Gonbluedt NOABEPKEHHOCTsIO 3TOK
30HbI BBIBETPHBAHMIO, OCOGCHHO B pyCIIOBOH uacTH
MECTOPOXICHHNA .

CxanbHbie 0CafOYHbBIe NOPOAB! 33 MpeeNnaMH MECTO-
PONCIEHHA H OKpYXaKilied ero BOROOGHNBHON 0HBI
(M. uepr. 3) cnabo BoONPOHHUAEMDI:

10ro-3anajiHee MECTOPOXKIEHHA Pa3BHTBI B OCHOBHOM
cnaHUeBHAHbIE MOpOAbl ¢ Kodpdmumenrom ¢unsrpa-
wn 0,1 m/cyT;

TONWA KApOOHATHO-TIIMMMCTBIX H IECYAHO-TJTMHMC-
THIX OCAZIOYRBIX NMOPOJ, 3ATEFAVUMX € I0Ta, Iro-BOCTO-
Ka ¥ CEeBEpO-BOCTOKA MECTOPOXIEHHS, MMeeT K03d-
duunenr punprpaunn nopaanka 0,5 mM/cyT.

Orxpoitie paGoThl MpenycMaTpHBAETCA BECTH A0
rny6unsi 400 M, HKKE NpeANONaraeIcA BECTH paspa-
6oTKy NOA3eMHBIM CIOCO6OM.

Iins 3aumTe! Kapbepa nepBOCTeneHHoe 3HAUEHHE
npxoGperaeT OpraHH3alMA MOBEPXHOCTHOTO CTOKA H B
flepByw0 o4epenb OTBOM WIH OTTeCHEHHE PEKH OT TeppH-
TOopuu pa3spaborok. Pexa, nporexkaiowas mo Teppuro-
PHH MECTOPOXOECHHR, MpHMEPHO B 30 KM OT HEro Bma-
naer B npyryio Gonkurylo pexy, NOITOMY MOXHO pac-
CMATPHBaTh NEPEXBaT PEYHOTO CTOKA Bhillle MECTOPOXK-
HeHUS ¥ nepeGpoc ero Mo CMCTeMe KaHANOB H C HC-
NONB30BaHHEM MECTHOH rHAporpapHYecKoi CETH B OT-
DaneHHoe OT MecTopoXNJieHHR pycio. Takoe pemerue
noTpe6opano Gb! BeCcbMa IHAUMTENBHBIX KAMUTAIBHBIX
3aTPaT — peanbHee OTTECHEHHE PEKH C TOMOUIbIO
orpaxpaiomteii aamMOb M yctpo#ictBo ¢ Geperoboit
CTOPOHb! COOTBETCTBYIOIINX HATOPHRIX KAHAB.

Hcxona u3 BbleyKa’aHHOro pelleHHS 1O OpraHM-
33UMM TOBEPXHOCTHOIO CTOKA pAacCMOTPHM 1eNeco-
o0pa3ubie peuIeHHA No 3aulMTe Kaphepa OT MOA3EMHbIX
BOR.

B 3r0ii cBA3M HEOGXOAMMO YUHTHIBATS, UTO PYIOHOC-
Haf TOMNA OKpyXeHa B obileM cnaGoMPOHHIAEMBIMH
NOPONaMH, COIIAWMMEA ECTECTBEHRYIO Nperpany s
noroxa nog3emubix Bod. CiexoBaTensHo, MOA3eMHbIE
BOJIb! MOTYT NPOHMKATH B rOpHbiC BHIPaGOTKH B OCHOB-
HOM N0 30HaM TeKTOHMNeCKoro ApoGJieHHS TOPHBIX
NOPON, ¥ 0 TEKTOHUMECKHUM Pa3noMaM, 0cOGEHHO npH
ux packonsmaraumu. [lpu rvakux obcrosTenscrBax
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Yepr. 22. CxcTiMa 32IUNTH Kaphepa

1 - 30Ha paccnannenanus; 2 — 30Ha Apo6rnenudA; 3 — 30Ha pasfioMa; 4 — PyQHBIC TéJia; 5 — KOHTYP 386G0NOYERHOCTH; 6 — 3ACHUIKA HOHMKEHMH pebeddd; 7 — OPOTHBODUILTPALHORHAS 3aBeca

I ouepeny (BLUTONHACICA ¢ MOBEPXHOCTH 0 OTM, —220.0 M) ; 8 — KoHewHRIH KOHTYD Kaprepa; 9 — KOHTYD xaphepa I ouepemn; 70 — xoHTyp mHa xapsepa I ouepeny na otm. —115.0 m; 11 — gpe-

HaxELie BHpPaGOTKM Ha ropuiontax —125.0,—260.0, -390,0M; ]2 — caMOMINMBADUMECE CKBRXKMHL; I3 — LIAXTHEIC CTBOMAl; /4 — npoTMBodMIETpaUKOHHAR 3aBeca Il ouepeny (BLNOMHKETCH ¢
omMerok —115.0 po —335.0 M npH ycranosnens HeobXoAMMOCTH B Heli B Dpouecce paspaboTia xapsepa I ovepenu) ; 15 — ocyumrensinie (OpeHDKHME) KAHABLI; /6 — HATOPHAS KAHABA




HEOGXOOAMO  MAKCHMIIBHO CHH3HTH TPalMeHT Hamopa
GWIbTPAUMOHHOrO NOTOKa M CBECTH OO0 MHHHMYyMma
HHTEHCHBHOCTP OTKAuKH NOA3EMHBIX BOR ANA TOrO,
4T00B{ MAKCHMAJIBHO CHH3UTH ONACHOCTh PACKONBMA-
TAaUMM TPELWHH ¥ 1NOP FOPHBIX MOPOL, B 30HAX, IA¢ OHK
NpeACTaBneNsl pasgpoGleHHbIMH  Pa3HOBHIHOCTAMKA.
drtomy Gyner cnocofcrBoBaTh OTTecHewme pexH. Pas-
BefaHHble 30HbI NOBBIUCHHON MPOHMLAEMOCTH FOPHBIX
nopox nenecoobpasHo NepeKpeiTh NMPOTHBOGOWILTPA-
UHOHHLIMK 3aBecamMH. K TakuM 30HaM OTHOCHTCA
TeKTOHHYECKKE Pa3NOMBbi, HAIPABIICHHbIC ¢ CeBEPO-3a-
naga Ha OrO-BOCTOK, M BOCTOYHAA 30Ha ApoGneHus
TOPHBIX NOPOfI.

MpotuBodunsTpausonnpie 3aBeckl JOMKHBI OBITH
BBINOJIHEHb] Ha TNyOuHy He MeHee 220 m. Ha Gonsiueit
rny6Guie, Kak 370 GleQyeT H3 BHIIENPUBeNeHHbIX
[aHHBIX, QWTILTPAUMOHHbIE CBOHCTBA MOPOR B ITHX
30HaX NpPHMEPHO TaKMe Xe, KaK H [pPYrHx MOpoA,
OKPYXAIOHNMX PYIRYIO 30HY.

Bopra Kapbepa CllOXeMbl B OCHOBHOM CKATbHbIME
YCTORUMBLIMH TIOPOSAMM, 1IO3TOMY MoXKeT GbiTh poMY-
HIEHa OTKpbITaA (HABTPAUMA Yepe3 HMX B Kaphep. O
HAKO OpPraHH3aliHA BOAOOTIWBA HEMOCPENACTBERHO H3
Kaphepa NPH 3HAYHTENHHOM TPHTOKE MOZ3EMHBIX BOJK
(naxe MPH HAMMYHH TPOTHBOQUIBTPALMONHBIX 3aBeC)

Hyner cnoxsoil. Tlostomy uesnecoo6pasHo npexycMor-
pets no3eMHBle BHIPAGOTKH MIA MpHEMA KapbepHBIX
BOX ¥ NOA3EMHEIC HACOCHRIE CTAHIMM [UIA UX OTKAYKH.
TMonzemunbie BhipaGoTKH GYAYT B HIBEcTHO# Mepe
CAYXMTh M B KaYecTBe APeHaXHBIX, H NPHIOK BOMBI
HEFOCPEACTBEHHO B Kapbep YMEHBIINTCA.

Pagpaboixka xappepa ¢ BONOOTINBOM B CKANBHOK
TONUlE NPHBERET K OCYIUIEHHIC H NMOKPOBHbIX OTIOXKe-
muit. He nckirogero, wro B Hagane paGoT oxaxercs
1enecooGpasHbIM  IPHMEHMTh CHCTEMY BOJONOHHIN-
TEABKBIX CKBAXHH [UTA NOHIKEHHS YPOBHA NMOM3EMHBIX
BOJ1 B MpefeNnax NOKPOBHOH TOJIH.

CucreMa 38UIMTBI Kapbepa NpPEACTABHTCA B Cenylo-
wem suge (cM. uept. 22):

peka oTrecHaercR namboil ¢ OTMeTKOH Bepxa npu-
mepHo 12 M; Mexny kapsepom # 1amboi npemycMar-
pHBaeM OBe 32PECHl, NepEXpHIBAOUME (DUIILTPANHOH-
HbI#l NOTOK CO CTOPOHB! PeKH [0 30HAM NOBLILEHHON
ApOHMIIAEMOCTH; 33BEChI MPERYCMATPHBAEM INyOMHOH
220 M, HHxe Kotopol Ko3dbdHuMeHT GHIBTPAUMH
TOPHBIX NOPOJ B cpenneM paBed 0,5 mM/cyr; monoxexue
namGBpi ¥ ITHX OBYX 3aBeC CiIeXyeT MPOEKTHPOBATH
Ha OcHoBe (GMIBTPALMOHHEIX PACcUeTOB (TEXHHKO-3KO-
HOMMYECKOrO COROCTaBIIEHUA BAPHAHTOB ).

Hameuaem BecTH paspaGoTKy TakHMm oBpasoM, Wro-
6b1 cepepo-3anagHbi Gopr Kapbepa YACTHYHO COBNANAT
C €ro KOHeYHBIM MONOXEHHEM, H TPEeyCMATPHBAEM
pe3epBHYI0 3aBecy, BBUIONHAEMY0 Yy 3Toro fopra Ha
riny6uue 100—125 M; B ciryvuae BRIABJICHHA 3HAYNTENDb-
HOW QWISTpaliMM N0 TEKTOHWYECKHM pasnomaM B 06-
XON OCHOBHOH 3aBechl (cM. wepr. 28); B mpoekre
cileflyeT TPEOYCMOTPETs TRKXKEe COOTBETCTBYIOHIHE
cpefcTsa O TAMIIOHaKa FOPHBIX TOPOR B Ciyyae
BbIABEHHA HEOOGXONMMOCTH B 3TOM Ha JDYIMX yvacr-
Kax;

BOAY, MOCTYTIAIONYI0 B Kaphep, MpeaycMarpuBacM
cBGpacbiBaTs B NOA3eMibie BLIPabOTKH ¢ OTBOROM HO

HHM BOJbl K BONOCGODHMKAM COOTBETCTBYIOLHX NOU-
3eMHbIX HACOCHBIX CTAHUMI,

noa3eMHble rOpHple BbIpaGOTKH NpesycMAaTPHBaEM
He MeHee deM Ha JBYX FOPH3IORTaX — HNPHMEDHO Yepes
120 200 M no rny6use. T BripaboTKH, mpepHas-
HayeHHble B OCHOBHOM [JIff NPHEMa BOOb! H3 Kapbepa,
OynyT TaKxe CIyXMTh 4 ApeHaxoM. s 310ro ks Bel-
paBoTOK DpU NOAXOfe K TeKTOHHMECKMM 30HaM, He
IOXO#A [0 HHX HAa PACCTOAHHE, ONPENENAEMOE 10 [aH-
HBIM onepexanpnero GypeHHA, cleayeT NpPOXOHHTL
Pacceyxy, Napauie/ibHble pasnoMaM, H3 KOTOPHIX 3a-
GypHBaTh CAMOMIIHBAIOIHECS CKBAKUHBI B TeKTOHH-
deck#e 30HbL. CHMXKEHHE HaNOPOB MON3EMHBIX BOH
€ HOMOWBI® 3THX CKBOXHH OONErYMT MPOXOAKY WOd-
3eMuBIX BHIpaboTok. OnnaKo HomxHa GbitTs NpeRycMOT:
PeHa BO3MOXHOCTb NMPOXO/IKH NMOR3EMHBIX BbipaGoTOK
4epe3 TEKTOHMUECKHE 30HBI C NMPUMEHCHWEM HEMeHTa-
LMK WIH 33MOPXNBAHHA TOPHBIX NOPO;

VIS NPOXONKH MON3EeMHBIX BbipabOTOK HameyaeMm
[B3 IIAXTHBIX CTBOJA, KOTOPLIE MOXKHO pPacHIONONHTL
C pa3’ubIX CTOPOH Kapbepa, YTOGH NpoXxoaurs Bsipabor-
KH H3 K4¥IOro CTBONA HaBCTpeyy OIMH K [Ipyromy,
YCKODAS ITHM CO3JIaHHE CHCTEMbl; BBIPaGOTKH JONK-
Hbl NepeceKarh TEKTOHHYeCKHE 30HBI 110 BO3MOXHOCTH
TIOR BPAMBIM YTTIOM, H ®X PaCHONONEHHE NOMKHO obec-
nesuBarh yno6crea cO6poca B HHX KapbepHbIX Bof,

B 3aBHCHMOCTH OT CpPOKOB CO3/IsHMA NOI3eMHOi
RpeHandoR CHCTeMBI M Hadana pa3spaboTK¥ Kapsepa
Jonxgio OBITb NPHHATO peLIEHHE O HeoBGXOmHMOCTH
(Wi OTCYTCTBHH HEOGXORHMOCTH) CHCTEMbI BOAOTMO-
HH3HTENIBHBIX CKBAXHH [UiA OCYLUEHHS FOKPOBHBIX OT-
JIOMCEHMH.

B nopoOHBIX yCIOBHAX OYeHb BAXKHO NPH NMPOCKTH-
POBAHHH ONPEHENHTh PAUMOHAILHLIA NOpAROK pabor
HO OCBOECHHI0 MeCTOpoXaeHus. B mannom ciyuae HeoB-
xomgumo, 9robs1 namGa, npoTMBOGWILTPAACHHbIE 33-
BECH! M NMOA3EMHAA ApeHaXHaA cHCTema GbUIR coopy-
KEHBI 00 Havana pa3paboTky Kapsepa.

TIpn pacemoTpeHMH KaKHX-MGO APYrHX BapHaHTOB
Cnefyer BHIORHHTL TIMATENbHBI aHAIM3 BCEX IpOMe-
HYTOWHBIX CHTYAUME U YCTPIHSHKA KATTKITKUX Helpo-
H3BOOMTEIBHBIX 32TPaT M aBapHiiHOH OOGCTaHOBKH Ha
MECTOPOXKIEHHH.

2.15. Cneundnueckne OCHONHEHHA NIt 3aIIMTHI TOP-
HBIX BHIPaGOTOK BO3HHKAIOT B YCOBHAX BEYHOI Mep3-
JIOTHI, 33COJICHHOCTH M FA30HOCHOCTH MOJ3EMHBIX BOJL.

B TakHX ycrnoBuAX BCe OCHOBHNbIE TEXHONOTHYESCKME
pellieHuA MO YCTPOACTBY CHCTEMBI 3T JOSDKHEI
6biTh NpOpaboTans! ¥ ONpeAecneHbl B OCHOBHOM NPOEK-
Te, HHaue HE MOXKeET ObITh HOKA3aHA PeaslbHOCTb M 3¢
(DEKTUBHOCTD TPOEKTHPYEMBIX 32IMTHEIX YCTPOHCTB M
MEDONPHATHH.

Hpumep 11. MecropoxaeHHe MHHEPAIBHOIO CHIPhbA
PacnoNnokeHO B 30HE PACTIPOCTPAHEHMA BEYHOMEP3NHIX
nopon. JnA palioHa XapaKTepeH Clerka pacwieHeHHbIH
PaBHMHHBIA pesbed, rumporpaduyeckas cers pa3BHTa
cnabo.

KnuMar paioHa pe3ko KOHTHHEHTAILHBIA ¢ NPONon-
KHTENBHOH CYPOBOH 3MMOH H KOPOTKHM XADKHM Jie-
Tom. Cpennerononan Temmeparypa —7,8 °C.

Beasomepanbie HOPOZH! PAZBHTRL HA BCEH IUTOIMANH,
Hynesas n3otepma pacnonaraercs Ha rnyOuHe nopsaixa
700 m. HauGonbuwan ry6uHa ce30HHOTO NPOTaUBAHMA
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APUXOAMTICA Ha RBTYCT H COCTABARCT 2—3 M B Uenom
no pailony 1 6—8 M o GopTaM OTKPHITHIX TOPHbLIX BH-
paborox.

Tomna BeTHOMEPANLIX BMEIIANIHX OPOf CAONEHA
(cBepxy BHM3) MCpPrefIAMH ¢ NPOCTOAMA TAMHRCTHIX
AONOMHYOB, NONOMHTAMH H ITIMNHCTBIMH HIBECTHAKA-
M (107-146 M), a HIOKE CWIDHO TPEUMMHOBATMIMN
ANCBPONMTHCTBIMH  MEPIe/IAMH,  HIBECTKOBHCTRIMA
ANEBPONNTAMH ¥ TTIHHHCTHIMH [JONOMUTBMH C TpeIM-
HaMH, 3AIHTICOBAHABIMK Ha 15-20 % (133-172 ™).

Huxe 3aneraer cnoit OTHOCHTENBHO BOJOYNOPHBIX
rmmMcTo-KapGonatheix nopos (17 M), OpHKpbIBaw-
I{UX BOJOHOCHBEIC MIBECTHAKH W NONIOMHTH, Mepecia-
RBajomecA (KHH3Y Yamle) ¢ THH3aMH R CiosAMHM (He
HMEOLMMH CIDIOWIHOrO Pa3BHTHA)  BOKOYNOPHBMIX
THICOAHTHEPHTOBBIX NOPON.

Bce BOZOHOCHBIC ClioM CBR33aHn Mexgy coloit u
ofpasyioT eqMHy®w NOAMEP3NIOTHYI0 BOACHOCHYIO TON-
uly, HMEWUIYl0 KpoBw Ha ranyGume 280320 M, noa-
CTHRAWIYIOCH Ha raybGuve oxono 500 m monmepuramm
# XapaKTepu3yIoulyloCa CpelHell BORONPOBOAKMOCTHIO
kh = 70 M*/cyT M Hanopom Ha KpPOBIIO, IPAMEPHO
pasAniM 190 M. B npenenax ronum HaGnomsworca
raso-Hedre-GuTyMONPOABIICHUA.

NopMepanoTHbIe BOXBI KMEIOT XIIOPHIHO-HATPHEB BIR
COCTaB, MHHEPRIH3AURI0, BOIPACTRMILYIO C THYGHHOH
or 85 no 130 r/n B comepxar pacTBOpeHHsie rassl —
0,4 M na 1 M® Bomut: asor (70~90 %), metan (okono
5 %), ceponopopon, (2—3 %) u ap.

Mecropoxnense mo rayOuHb 450 M npegycMarpi-
Baercs paspaGaTaiBaTh OTKpPHITHIM criocoGom (uepr. 23).

TpeGyeTca oupenenuth 3AIMUTY Kapbepa H TeXHHYeC-
KHe pellieHUs CIENHATBHBIX MEPONPUATHR NpH ee Co3-
DAaRHH H IKCIUIYaTallMH, OTBEHADUIMX 0COObIM NPUPOR-
HbIM YCIIOBHAM MECTOPOXIEHNA.

TpeBGoBaHHA K cHCTeMe 3allMTBl MOTYT Gmirs cdop-
MYJIHPOBaHbI B C/ICAYIONIEM BHIE:

nomxHo OuTs obecmeueHo CHATHE MAa MEPBOM JTane
BLICOKHX THAPOCTATHMECKHX HANOPOB A0 PaIMEpPOB,
ACKJIIOYAIOWIMX BO3MOXHOCTS BHE3aMMbIX NPOPHIBOB
HanOPHLIX NMOA3EMHLIX BOH NP MOIXONE OTKPLITHIX
ropabiX paBoT X KpoBJie NOAMEPINOTHOR BOXOHOCHOR
TOMIIM;

oriepeXKallee CHIDKEHHE YDOBHA HOA3EMHBIX BOZ
HHKE TOPH3IOHTA ropHbix pabor, nciumnovaousee wist-
paimio Boap! yepe3 Gopra Kapeepa.

Ynopnersopenne 3raM tpeGoBariam moxer Geime
ROCTHIHYTO ¢ NOMOIMIBI0 KOMBUCBOH CHCTEMBI BOROMO-
HM3MTENBHBIX cKBaxam rmyGunod 480500 m, oGopy-
AYeMBIX COOTBCTCTBYIOUHMH NOrPY>KHBIMH HacOCaMH
(uepr. 24).

JdnA coamanMA M 3KCIUTYaTalMH TAKOH CHCTEMBI B
YCTOBHAX MOUHOH TOMUM BEYHOR MEPINOTDHE, BHICOKOH
MRHEPATH3ALMH H T230HOCHOCTH MOR3EMHBIX BOJ HeoB-
XOHMMO Rpexie BCero npopaboTats COOTBETCTBYIOULYI0
TEXHONOTHIO YCTPO#HCTBA BONONOHH3HTENbHBIX CKBAXHH
H ONPENETNTh HEOGXOMMMBIE CPENICTBA H MEPONPHATHA,
ofecrieunBanMe BO3MOXKHOCTD MX OCYIIECTRIIHHA H
6e30nacROCTs  NPH  CTPOMTENIBCTBE M IKCIUTYaTAlMH
CHCTEMBI 3alLNTDI.

Hameuaem citeiyione pettieHus.

Bypemie cKBanH crenyer BHMONHATS C MOMOILBIO
arperatos TypGunHoro Gypenns tuna PTB, xotopnie
RONAHBI NOROKPATHCA (TAK e, KAK ¥ JONOTA) COOTRET-
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Yepr. 13. Feonormecxuil pasped n0 MECTOPUMASEING

1 — meprens; 2 - nmectnx; J — ponomart; € — uicaponnT;
AUrHOPNT; 6 — moneput; 7 — monedhoe ncxonaewoe; § ~ -

HWMCTOCTY; 9§ —~ MIecTKORNCTOCTS, [0 — Tniconannocts; 1] ~ Om-
TYMHEOINOCTS; /2 — BONONOMHIATEMMME cXpanunM; /7 — neno-
IDIXEHHLI YPOBCHE NOAICMENX BoR; /4 ~ nomuxenanit yposews
DONICMAMIX B04; 15 — MpoMexyTOWMA KONTYp Xaphepa; [6 —

30N PAISHTHS KAPSEPA

craeHno TpeGyeMbIM INAMETPAM CKBaAMHR M KPENOCTH
nopon (cm. pasa. 9),u Gyponodi ycranosxu BY-756P3,

B xavecrse nopoopaIpyMIAOILEre HHCTPYMERTA
npe GypeMMm B 3J0HE PACTIPOCTPAHCHMA MHOTONCTHC-
MEPINBIX MOPOX A0 KPOBJIH BOROHOCHOTO TOPHIOHTA
moxet Goirs npumenen arperat PTB-760 ¢ nonoranss
4173-394C. Tipmson 1ypGoGypom mna PTB ocymect-
paserca or Tpex HacocoB BPH-1. Nlpu Gypermym Bogo-
NOHHIUTENBHBIX CKBAXMH B 30HE BOROHOCHOIO rops-
30HTa cienyer npumenars arperat PTB-590 ¢ monota-
mu B-269C ¢ npmeopmom or aByx Hacocos BPH-1.

B xavecrBe NpoMBIMOYHOR MUAKOCTH Moxer Guirs
MCHONB3OBAH pacyBop, oGpasyempilt B npouscce Gype-
HHA KapGonatHeiX nopon. Barepcrsue Toro, wro Temne-
parypa padGypHBaeMbIX HOPON COCTABIINEY B CpEIHEM
—2 °C, Bo w3Gexanue 3aMEPIZHHA NPOMBIBOYHOR AHA-
KOCTH K Helt poGaBiswr 4 % no Macce noBapeHHO#
comu. Jna craGuaniamu pacTsopa i NpenoTBpalieHus
oOpyLIeHHA CTEHOK CKBANGAH B CBAIH C HHIKOH BOmO-
YCTORMHBOCTBID MEPMIBIX TOPOR B  NPOMBIBOURYIO
AUIKOCTD crienyeT noGasnwts 3 % BHICOKOBAIKOR
KapGox cumeriumesnionosn (KMI1-600).
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Yepr. 23. Oncrema sopononwmenin. Naan

1 — pononomMINTENLHAN CXBARKHA, 00OpYIyeMas NOTPYXHEIM Hacocom; 2 ~ TpySonpobon, noazoumi paétsop; J - 1pySonpo-
BON, OTBOAADMA Ultam; 4 —~ TpyGONPOBOR OTBOJR BORK OT BOZOTIOMH M TENSHLIX CKBANGIM; S5 — TpYBonpos oN MPpOMBMLZISHWITO BORO-
cHabxeHNR; 6 — HanopHp TPyBONPOBOX OT CTAHUMK NEPEKAVIG 0O NAXOWATENN; 7 — TPYNNIOB aR HACOCHAR CTAHUMA; § — HRKOMMTENS;

9 — craMuns nepexavi; /0 — xOHeUHBI KOHTYP Kaphepa (10 NOBepXHOCTH



IleMeHTHPORAHHE OCTAIOIIMXCA Ha MEpHOD IKCIUTY-
aTamu¥ O6CagHbIX KONOHH CHERyeT MPOMIBOTHTh MO
YCTbH ¢ UENbI0 TMONHONA 3aMeHbt B 3arpyGHOM H MeEX-
TpYOHOM [POCTPAHCTBE MPOMBIBOYHOH XHUIOKOCTH 1ie-
MEHTHBIM KaMHeM. JT1a 3aMeHa HeoOXxoauma Ans npe-
JynpexneHns CMaTHA OOCAmHOA KONOHHBI 3aMep3aio-
urel XKUAKOCTHIO B EPHOJL BOCCTAHOBJICHHA MEPIIOTHI
HOCNE PaCTeIUICHUS! CTEHOK CKBAWMHEL.

JIns peMeHTaiMoONHbIX paGoT cenyeT npemycMarpH-
path pacTBop ¢ nobGaBKamMM XJIODHIOB HaTPHA B Kaib-
1M, xoropste obecneunsaior o6pasoBaHHe UEMEHTHO-
ro KaMHA HODMAIBHOrO KAayecTBa NPH TEMMepaTypax
ot —2 o ~5°C. CocTaB pacTBOpa MOMKEH YTOUHATHCA
B mpouecce paGoT MyTemM NOCTAaHOBKM COOTBETCTBYIO-
uMX KOHTPONBHBIX OmbITOB. LieMeHT ana awanusa
Homxer GhiTh B3AT K3 TOH XK€ MAPTHH, KOTOpoH Oymer
APOM3BOIMTLCSH MeMeHTHpoBaKue. Temmeparypa npw
onbiTe RO/DKHAa COOTBETCTBOBATH HaHGOIEe HH3KOM TeM-
neparype, MpH KorTopoit Gymer MPOHCXOMMTH CXBRTHI-
BaHWe LeMeHTa 3a KonouHol. lna ynyummenus rtem-
TIepaTypHOTO PEXHMAa B CKBaXUHE CIieflyeT Harpeparb
IPOMBIBOYHYIO XHAKOCTb A0 TemmepaTypel ot 20 f10
30°C ¥ ocyweCTBNATL NOAOTPER €10 3aTPYGHOro MpoCT-
PaHCTBa B NEPHOI CXBATHIBAHMA ¥ TBEPHEHWA HEMEHT-
HOTO pacTROpa.

Ha 4ept. 33 nokasana BOJXONOHMINTENLHAA CHCTEMA
B NEpKOZ YCTPORCTB2 ¢ HCMONB30BaHHEM JIBYX IPYTINO-
BBIX HACOCHBIX CTAHUMH ¥ PaCTBOPHBIX Y3/I0B, MpHUEM
K@KOan M3 HaCOCHBIX CTaHUMA obecrnieunBaeT ONHOBpE-
MeHHylo pabory AOByX OypoBbiX ycraHOBOK. Taknm
06pa3oM, CHCTEMa 3aUMThl NPeRyCMaTPHBaeT mpHme-
HeHMe creayrommx ys3nos: OypoBoH ycraHOBkM Oes
Gnoka GypoBbIX HacOCOB; rpyNMOBOR HACOCHOM CTaH-
UMM; PacTBOPHOrO y3Jja.

, B nephon skcrnyaTanns oTKauMBaEMEBIE U3 CKBAXHH
BOOKI MpelYCMATPHBAEM NONABATh MO TPYGONpPOBORAM
K HaCOCHO#M CT4HUMH ITePEKAUKH, C TOMOMIbI0 KoTopof
OHM TIOMI2IOTCR MO HANMOPHKIM TpyBonpoBOoJaM B HaKoO-
matens. [lepex cOpocoM OTKa4mMBaeMBIX BOZ B HAKO-
OHTeNb A0/KHA ObITh NMPeIyCMOTPEH2 HX OUMCTKA OT
BPETHRIX pHMEceit.

B npoexTe cnemyer mpegycMOTpeTh 107 BCe BPpeMeH-
Hble coopyxenns (Iowanky GypOBBIX YCTAHOBOK,
rPYNIOBBiE HACOCHBIE H [p.) MBYXMETPOBYI0 NOACHIN-
Ky, KOTOpas MoxeT ObiThb BBINOJHEHa M3 CKAaNMbHbIX
nopoA BCKphIUM ¢ webeHounbIM noxpuitieM. Ilocro-
AHHBIC 3OAHMA W COOpYXeHM (IOMEMIEHMA TpaHC-
(opmaTopHbIX NONCTAHUMH, HACOCHAsA CTAHIMA fepe-
KauKH) Uenecoobpa’sHO UPOEKTHPOBaTh HA  CBAi-
HBIX OCHOBAHMSAX C NPOLYBAEMbIM NOMANONKEM.

Takxe HEOBGXOMMMO MPERYCMOTPETH OCYIECTBIIEHN e
pAO2 MEPONpHATHIl, HaNpaBNACHHBIX Ha obectewenne
GesonacHbIx ycnoBHii Iipu rasonposbnenuax. K nan-
Bonee ONacCHBIM MECTaM, IAe BOIMOWHBI CIOIICHHA
TOKCHUHBIX H B3PLIBOOMNACHMIX ra30B B niepuon Gy perun
CKBAXMH, OTHOCATCA YKpPBHITHA OYpOBBIX YCTAHOBOK M
NPHBBIICYHBIX COOPYXEHHHA, YKDLITHA IMPKYIISUHOH-
HOW CHCTEMbI, 3[8HUA TPYNNOBBIX HACOCHBIX CTAHIHI,
Bo Beex 3TMX NOMeEIEHHAX IOMKHE OBITH YCTaHOBNEHA
KOHTPOMBHO-U3MEPHTENBHAA aMMNapaTypa ¢ CHCTEMATH-
4eCKHM 32MEpOM COfEPKaHKA CepOBONOPONA H METaHa.
Ha ycrbe ckBaxaH ciiexyer npeayCMATprBRTh CHCTEMY
OPURYIUTENBHOA BEHTHAALMH,

B npoekTe HEOGXOAMMO HCXOHMTb H3 CREAYIOLIEro:

KOHUEHTpalMA ra3oB B atMocdepe momeruenui u
MECT, NPWIEraIMX K YCTbH CKBDKHH, HE AOIKHZ
TpeBHIaTs o cepoBoropody 10 Mr/M® , IO MeTaHy OT
0,5 0o 2 % B 3aBMcEMOCTH OT BUna pabot. Ilpu Gosnb-
WIKX KOHUEHTPALMAX Ia30B paGoThl RomXHBI ObiTh OC-
TAHOBJICHSB!, 2 JIIOIY BEIBEEHBI H3 ITHX 30H;

OTBOI NPOMDIBOMHOH XHIKOCTH ¥ OTKa4MBaeMOi
W3 CKBOKHH BOMbl JOMKEH OCYMICCTBIATHCA B 3aKPbi-
1pix notkax (xkenobax) wm tpyGax;

npu nogbeMe GypoBOro MHCTPYMEHTa AOJKEH OCY-
IMECTBIATHCA NONUB PACTBOPa B CKBANKWHY Ge3 CHHKe-
HHA €ro ypOBHA;

BeficHve paGoT ¢ NpPUMEHEHHeM OTKPBITOTO OTHA,
FIEKTPOCBAPKH Tra30CBapKH¥ M NMafiKH, PeMOHTHBIX K
MOHTaXHbIX paGoT, CBA32HHBIX C HaIpEBaHHEM NETa-
neit 0GOpYIOBAHMA M KOMMYHHKAINMA OTKPBITHIM Of-
HeM ¥ T. A., Pa3pellaeTcs BBINONHATL [IPH CONEPKAHHK
meraHa Mexee 0,5 %. B cocTaBe MpoeKTa NOMXHLI GbITh
ofpefIeneHsl TAKXKE MEPONPHATHA MO 3aIIATE OT MOXa-
POB ¥ OKa3aHuio neppo# foBpaseGHoit momonm B ciy-
Yae OTpPaBJieHHSA CepOBONOPONIOM.

OcHOBHOe MeXaHO-TEXHONMOTHYECKOoe 0GopynoBanHe
M 3aNMOpHAA ApMAaTypa HACOCHOW CTAHIMM NEPeKaukw
HONAGHB! GHITL NPHHATH B XHMHUECKH CTOHKOM HCTION-
HeHMM, a 3NMeKTPooGOpYNOBAHHE — BO B3PLIBO3ANM-
HIEAHOM HCTONHeHNH. B nMoMenieHn#t MaliMiHOTo 3ana
KOHTPONTbHO-H3MepHTenbHaA annaparypa (KHA) mon-
%Ha GBITH CO CBETOBO# K 3BYKOBOH CHrHANM3awMedH pi
NpeBHILIEHAR CONEPXAHNs CePOBOTIOPOda B aTMochepe
nomewemna 10 mr/M®. Kpome paBoueit, cnemyer
NpeRyCcMOTPeTh ABAPHHAYI0 CHIHANK3ALMIO BEH TUAATIMY
MAanNmMHHOTO 3aNa, oGecnewBaloulylo 8-KpaTHbiit 06MeH
BO3JyXa B vac.

Hpyrue TexHuyecKue peilieHts N0 CHCTEMe JaIMUThI
MeCTOpOXIEHHST OT MOA3EMHBIX BOA NPHHAMAIOTCA
OGBIMHBIMH I8 CTPOMTE/IBCTBR IPOMBUIUICHHBIX OGB-
eKxT0B B paitonax Kpaiwero Cenepa.

CHCTeMB! 3aHMTE! NOJ3EMHBEIX PyAHKKOB

2.16. [Ipx mpoeKTHPOBAHMM CHCTEM 3aUMTHI MO3EM-
HBIX PYIHMKOB HeoGxomumo oGecnewdrb OXpaHy pynH-
HHKOB OT NOBEPXHOCTHBIX BOIOHBIX 00BEKTOB H BOIHBIX
0BGBEKTOB OT BPEHOrc BNHAHMNA NOA3EMHbIX pa3pabo-
TOK.

Pemenne X 3amau npuoGperaer ocobylo aKTyanb-
HOCTH, KOI/Ia [IPOMCXOUT AKTHBHAA CBA3b NOBEPXHOCT-
HbIX BOIHBIX OGBEKTOB C HON3EMHBIMH BOXAMH.

Hpamep 12. Mecropoxnenue GOKCHTOB Paclonoxe-
HO Ha CKJIOHE TOPHOro Xpe6Ta; OTMETKH NOBEPXHOCTH
Kxonebmorcs or 150 go 195 m.

1o nosepxHOCTH MPOTEKAET PAK PedeK.

Knumar paitoHa pe3xo KOHTHHEHTAIbHbIN ¢ CypoBO
sarsoxoit 3uMoit (o — 52 °C) M KOpOTKHM AOXIIH-
BBIM JIETOM; roftoBbie ocagkyu — 480 MM.

Pynonaa mmacrooGpasHas 3anexs NpOCTHPacIcs B
MEPHIROHATEHOM HANPABIEHHM NO JJIMHE 25 KM, NpH
cpepHeit TonmmmMHE PymHHIX Ten 6—7 M. Osa saneraer
B TOMIle H3BECTHAKOB, C 3aMafia H BOCTOKA KOHTAKTH-
pytoux ¢ TypduTamMM, AUOPUTAMH, ITECUARHHKAMM.
lluprmia NONOCHI M3BECTHAKOB 0T 2~3 KM Ha 1re, 0
10—15 km Ha ceBepe.

M3pecTHAKH B pasnmuuHOR Mepe 3aKapCTOBaHbl M
TPEIUMHOBATH], TOINOLIAT MMOYTH BCe BMNAfAloue



Ha TEPPHTOPHIO aTMOCQEpHDBIE OCAAKH (32 HCKITIOUESHM-
€M HeKOTOPOH YacTH — MCHApAIOIeACH) M 3HAYMTENDb-
HYI0 4acTh PEYHOro CTOKa, BPEMEHaMHM NOCTHIAIOMYI0
25-30 Tnic. M*/u. HexoTopoe IMTaHHE W3IBECTHAKH
nonyuaoT (RpH OTKayKe H3 HHX) H H3 HEKAPCTYIOLHX-
€S TOPON.

MecropoxnieHue IKciyamipyerca. Bepxime ropu-
30HTbl MECTOPOXKEEHHA palpaGarhIBAINCh OTKPEITHIM
cnoco6oM M MeNKMMHM IAXTaMM, 38TeM GhOmM npHMe-
HeHbl HaKJIOHHbIE CTBONMBL A0 INyGmmm 250-300 m.
Bonee rnyboxie rOpH3OHTH BCKPMBAIHCH BEPTHKANb-
HblMH cTBoslaMH. Pa3paboTka Beniach B OCHOBHOM ¢
obpywenuem xposmd. Ha rny6usax ceemume 300 m
YaCTHYHO MPHMEHANACh pa3paboTka ¢ 3aKnagko#l Bbl-
paboTannoro npocrpaicrea. B kauecTBe 3autMThI RpH-
MEHANOCh BOJOTOHIWKEHHE C IOMOILUBIO OCHOBHBIX rop-
HbIX BBIpAaGOTOK, CAMOMIUBAIUMXCH CKBRKHH, 3a0y-
pHBaEMBIX M3 HMX B DAVIMYHBLIX HaNpaBjleHMAX B 38
BHCHMOCTH OT THOpPOr€oOrHyeckoit o6CTaHOBKH, H B
nocienyee BpeMs C MNOMOLIBI0 BOMONOHH3UTENBHBIX
CKBaXHH, 3ab6ypHBaeMEIX ¢ NOBEPXHOCTH M oBopynye-
MBIX CKBOKHHHBIMH HacocaMH. 3raunTenshnril 3ddekt,
B YacTH yMeHbLIEHUs NPHTOKA BOMbI B BhipaGoTKH,No-
Jy4eH Ha OJHOM yvacTke mocsie Haonsuuu (GeroHoM)
pycna peykH, ApoTeKaioniei Ha 3TOM y4acTKe.

Tem He MeHee npH Pa3BUTHHM rOPHBIX PaGoOT NPHTOKH
BO3pOCIIH [0 3HAYMTENBHLIX pa3MepoB  (CBbIUE
10 000 M* /u).

B cBA3n ¢ HeoOXOAMMOCTBIO pa3paborku riyGxe
3a7IeraloMX pYDHBIX T€J, OCHOBBIBAACH HA OIbITE
npenplaywMx ner, TpeGyerca onpenenuts 3hgpexTHs-
Hple CcrocoObl 3alMTHI FOPHBIX BhipaBoTok (BKIOYas
H WaxTHbIC CTBOMBI) AnA raybun cesnue 500 M.

Iny6Goxue ropusOHTBI BCKPHIBAOICA ¢ MOMOWIBIO
BEPTHKATIbHLIX CTBONOB; pa3paboTKa pynbt Ha riayGuHe
ceeuie 400 M NPOH3BOTHTCA ¢ 3aKNaAKOH BbipaboTaH-
HOTO NPOCTPaHCTBA.

Tlepen 3auMTON CTaBATCA CIERYIOLINE 3aN2YM:

obecnewnts Ge3onacHbie YCIOBHA NPOXOOKH FOPHO-
KaMHTATbHBIX H MOOTOTOBHTENbHBIX BHIPAGOTOK;

NONHOCTEIO NPENOTBPATUTH WIM CBECTH A0 MHHH-
MyMa [OCTYIUIeHHe BOMibI B ROGEIMHbIE 3260H.

Iina peuieHns NOCTaB/IEHHBIX 33714 NPeNyCMATPHBa-
em:

NPHHKMAaA BO BHHMaHHE, UTO B niexayem Goky M3-
BECTHAKOB (Ha 3amape) 3aneraior cnaGonponuiaembie
nopopsl, BCe CTBONEI CHERYeT pacnonarars ¢ 3T0# 3a-
NAAHOM CTOPOHBI MECTOPOXKHCHHA;, B CIIy4ae BCTPEUH
TIpH NMPOXOAKE CTBOMIOB TPEIHMHOBATHIX NOPOJ € NMOBMI-
IICHHO# MPOHUIAEMOCTRIO, HENeco0bpasHO NpUMEneHUe
IeMEHTALMHA:

YUHTBIBAA, Y70 MOTJIOWEHHE HIBECTHAKAMME PEYHOFO
CTOK2 B 3HAYMTEIILHON Mepe ONpENenseT BACOKHE NpH-
TOKH BOJb! B BRIPaGOTKH, NEPBOCTENEHHOH 3anavecd
ABNAEICA OTBOJ peK ¢ TEPPHTOPHH MECTOPOXICHMIA
WIH FHAPOH3ONAIMM peuHbIX pycen. flockonsky orBoOX
PeK NPaKTHIECKH HEBO3MOMXEH M3-32 X3paKTepa pesib-
eda 3eMHOH NOBEpXHOCTH, MpENYCMAaTPHBAEM THAPO-
H30NAUHI0 PYCENl MyTEM YCTPOHCTBA XKelie306ETOHHBIX
KaHAJIOB B COUETAHHH C BOMOXPAHMITHIAMH, COOpYXKae-
MBIMH Tiepel, BXOJIOM peK B KapcToBymo oOGmacts
npeaHa3HAYCHHBIMH W1 PEryjJMpOBaHMA pacxona pey-
Horo croxa (uept. 25).
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Yepr. 25. Cncrema 321MTH NORIEMHEBIX
BHPabOTOK pyasKa
1 — 33axapClopa¥BLie B3BecTHEKY; 2 ~ BO-
aoynopHble opaTH, TyddaTH, necuaHMIH;
3 — TexTOHMVeCKHE Hapymwiemus; 4 — wiaxra;
5 — xanamu3auug pek I ovepenn; 6 ~ KaHamMIa-
ums pek 1l oveper; 7 ~ rpyimoBbie YCTAHOR KK
BOIPONOHMHTENBHNIX CKBIKH | owepemy; 8 —
TPYIMIOBAIE YCTAHOB K BORONOHKIUTEINBHEIX
cxs axatH [T ouepemt
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C uensio coxpamienns HHOUISTPaLMK aTMOCHEPHBIX
OCA/IKOP OCYILECTBIIAETCH IHKBHOAUMS Ha [I0BEPXHOCTH
KapCTOBBIX BOPOHOK, 3 H3 YYacTKax GopMUpoBaNER
BPEMEHHLIX BOROTOKOB (CYXORO/IOB) — CTPOHYENMCIBO
KenercHe TQHHLIX KAHROB.

B cBA3K cO anauMtenbHOW IIOWIANGIO PACHpPOCTpa-
HEeHHA M3BECTRAKOB N Pa3sBHTHEM AENPECCHOHHOW BO-
POHKH Ha JECATKH KWIOMETPOB NPHUTOKH BOMBI B IaX-
Thi AaXe NOC/E BRINONHEHNA THIPOTEXHMNECKHX pabor
MO H3ONAUHH PEUHBIX Pycen # BPEMEHHBIX BOROTOKOB
OCTaHYICA BecbMa nauutenshbiMu. Ilostomy ans ne-
pexBara NMOTOKAa HOM3EMKBIX BOR, POPMUPYIIICIOCH
33 npefenaMH MECTOPOXIEHHNA, NpPeayCMaTpPUBACICA
COOpYXEHHE TPYNNOBBIX CHCTEM BOAOTIOHHIHTENBHBIX
CKBRXHH, 3aK/IaNIbIBACMBIX Ha ¢niaHrax >Kcmnyarupy-
eMOi yacTH Gacceiina. ITH CHCTEMBI COCTOAT H3 BONO-
NOHM3KTENBHBIX CKBANMH rny6uHoit go 650 M, o6opy-
AyeMBpiX NOrpyKHbIMK Hacocamy Tuna 3B 16-375-17X,
3UB 14-210-300X u 3B 14-120-540. [Jna yBennueHHK
3aXBATHOK CNOCOBHOCTH M3 OCHOBHAIX CTBOJIOB HEKOYO-
PHIX BONONOHUINTENBHBIX CKBAXMH uenecooGpaio Gy-

Th N0 25 HAKNOHMHBIX CKBawMH WWHOH ot SO no

00 M. 3anokeHwio BOAOMOHUIMTENbHBIX CKBANHH
ROMKHO MPeRIECTBOBATL  KOHIPONBHO-PaIBENOUHOE
Oypenne n reoduaMveckne HcCnefoOBaHMS C UENBIO
BLIABNCHMSE PACTIONOXKERUS 30H NOBHILIEHKOR BO-
AROOGIWIBHOCTH B IU1aHE U pa3pese.

i ocywienus rnyGOKHX FOPHMIOHTOB BO3IMOXKHA
3aMeHa OCYWECTBIINEMBIX C NOBEPXHOCTH rPyNMoBbLIX
BOONOHHIUTENBHEIX CHCTEM Ha IOXGIOM, CEBEpHOM X
ceBepo-BocTodHoM Guanrax GaccediHa Ha nop3zeMHBIE
HOpeHAXHKIE CHCTEMBI, BKOYaIoUHe B ceOR cnemsan-
Hble WBXTHBIE CTBOJIBI, FOPH3OMTanbHBIE BRIPaGOTKH,
CKBO3HBNE QHNLTPE! H HAK/IOHHO BOCCTAJOLUME CAMOM3-
NUBAIOMIKECH CKBAXMHDI.

Kpome nepeuscniennsIx BHeyIHHX oButeGacceAHOBBIX
JALNTHBIX COOPYKEHMH # MEDONPHATHH, JNA KAMAOTO
WAXTHOTO NONA NPeNyCMaTpHBAEM BHYTPHUIAXTHbBIE
YCTPOHCTB2 H MEPONPHATHR

CHeUKanpHbie JpeHAXHDIE TIOAIEMHBIC TOPHRIS BHIPA-
GOTKH, HanpaBNeHHhIE B 30Hbl (OBLULCHHOK BOMO-
OGHNBROCTH;

]

NN

NN
N

§
/NN

N

Yepr. 26. Paapes -1 (cm. vepr. 28) -0t

0 e “ ] ‘« Lo WS ﬂ’\*
9 N\ \\Q’\\\ ) \\»\Qg\\
R S S U LSO

RN R

R

N
\%
\;’,

N

N

//////}72%&\}3?\}: =

CAMOMITHBANUIHECH CKBaXMHBI, 320ypHBacMmle U3
OCHOBHAIX B APEHANHEIX BhipaboTok (uepr. 26);

ONEPENANLME CKBANHBI, NPHMEHREMBMIE NPH TPO-
XOZAKe rOPH3CHTATBHRIX BhipaGoTox.

Jing cROECBPEMEHHOTO NIPMHATHN JONONHNTENMNMX
MEp ¥ KOPPEKTHPOBKH npH HeOBXOMMMOCTR MPOEKT-
HBIX PElleHHH, K3K B Npefenax WAXTHHX NONeH, Tax 1
B palioHe BCero Gacceiia, NomKNBI GaiTe NpexycMOTpe-
Hut HaGmonaTesbHble CKBANMHLS, TUIIPONOCTR! Rt APYTHE
YCTPORCTBS, HAMEUSEMBIE B COOTBETCTBMM C P3N, 5.

Hapaay ¢ npiMeneRieM BONONOHIKEHRS, HE RCKNI0-
van obA3aTeNBHOR WIONAUMH NOBEPXHOCTHOTO CTOK3,
B MPOEKTE 33uUMTIBbI JOIKHBI Bbirs PACCMOTPEHB! BADH-
aHTR! C NPHMEHEHMEM TIPOTHBOGMUNLTPAUNOHHLIX JaBeC,
OrpaKAAOUMX WAXTHOC NOJME WIH BHICMOUHBIE YYACTKH
OT BOROOGH/IBHBIX 30H, & TaKXKe BAPHAHTH 3aNO/IHEHHN
KEpCTOBBIX nonocreidl M TaMNOHadNA TPEHHOBATHIX
NOPOR F/IMHO-UEMEHTHO-TIECYANMING, TTIHHO-USMEHTHAL-
MK H APYTHMH CMECAMH W PACTBOPAMM.

2.17. Npu rnyGoxom 2aneralnn NOJIEIHOrO KRCKO-
NaeMOro M HaNMVHH Hall HHM HECKONBKHX BOQOHOCHLIX
cnoes, pasobuICHNLIX BHIJEPKAHNLIME CNIOAMM BOAO-
YROPHBIX NOPON, HEOBXOMHMO APEXIC BCETO OUEHNTS
CTenens pasobueHHOCTH BOKCHOCHLIX CIOLD W BOIMOX-
HBIC MIMEHEHHA MX THIPABIHYECKOH BIIMMOCBRIH B
NEPHOMLI CTPOUTEIRCTRA U IKCIITYATAKN MECTOPOXKAE-
HuA.
Bonuiioe 3xaucHne mpH 3TOM paccmorpeHus Gynyt
MMETH CHOCOB H CHCTeMa paIPABOTKH NONEINOTO HCKO-
memoro. B uacriioo, npisiiman noaemmnti cnocol
paspaboTKH M CHCTEMB ¢ 33Knamgxoll BupaGoransoro
APOCTPAHCTBA, MOXHO CBECTH K MHHUMYMY HapyWeHUS
B NOKPOBHOH TONME FOPHRIX NOPOX, 2 3T0 NOIBONUT
orpanmuuTs TPeGOBAMMA K CHMCTEME 3AINTHI B NEPHON
IKCINyaTalMM MeECTOpOXIeHHR ofinacraio pacmpocTpa-
HEHHA NHUD TEX BOMOHOCHBIX COEB, KOTOPME HMEIOT
ROCIATONHO aKTHBHYI0 FMIPABNMUECKYW CBAXL ¢ TON-
e, conepxameit NONEIHOE HCKONAEMOE.

Mpuxep 13. Borarme weneanbie PyAb anerawy
cpenn KBapuMroB Ha rityGusie 480590 M. Oxm 0Gpa-
aywr moumy (1o 300 m) monocooGpamtysm B anaxe
3aNeXb C BHCTYNaMH KBAPUHTOB CPERHCH IMPUHOR
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1 — 33KapCTOBAHHETE KIWECTHNIM; 2 —

el 77

Ki; J — BONOYNOpHBIE THODHTL, TYQGRTML,
NECYRHMKN; 4 — pYIHas Jaleddh; 5 — TeKTO-
HHNECKRE Mapyuleus; O — CAMOWANHBAL-
ngecs cXpANNNM; 7 AXTHME CTRGRAM;

THIIIII IS AIIII T EII IS NN o
./ [ A ‘*‘/" S
S» ‘;
Q~~
e~

8 - ropHbie BMpaboTIGH :-z.::-: g 3 mt ms ['Z"]«

P




440 M KIHHOODPa3HOTO NMONEPEYHOre ceyenus, BUcA-
UHH M fexaunit Goxa pyNHOR 3a/IeXKH Mpe/ICTaBIeHbl
dwuMToBMAHbIMH cnaHnamu. Ha nepudepun pa3surbl
I2arHOT PAHHTLL, CEphbie FPAHUTDI, T PAHOIMHOPHTEL, METa-
MecUaHNKH.

Boratele Kefle3Hbie pyabl NONPA3NEIIAIOTCA  HA
CKaJIbHBIE, HMEIOMIHE NPOIHOCTE Ha CkaTne 10—60 Mila,
M HeCKabHblE TTHHONOAOOHDBIE pa3HOBUAHOCTH. Cranb-
Hble OKOJIOpYAHBIE TOPOABI B PAaNWYHON Mepe Tpeuld-
HOBarple C BPEMEHHBIM CONIPOTHBJIEHHEM CXKATHIO
30--200 MIla. Kopa BBIBETpMBaHHA CKAJIBHBIX Mopon,
NpeficTaBAeHHan THMHONONOGHRMU H risiGoBOUIEGe-
HOWHLIMM Da3HOBHIHOCTAMM pa3BHIa Ha DIyGuHy
30—~100 M oT KpoB/NH MaccHBa.

Ha pasmoiroii MOBEpXHOCTH IHCAOUHPOBAHHBIX H
CWIBHO BBIBCTPENbIX 'NIOPON, CKANBHOFO PYAOHOCHOTO
MaccuBa saneraer rtoniua (o S50 M) ocaouHBIX
0oGpa3oBaHuii, CIHOXEHHas YEPCAYIOUMMHCA BOIOHOC-
HbIMM (B pa3nMuHOIN Mepe BOAOOGWIBHBIMH) H BOAO-
YNOPHBIMHU CJIOAMM. BOIOHOCHBIM ABISETCH M HEOH:
HOPOIHDI# PYNOHOCHBIH CKanbHbIH MaccyB.

CnaHup! M KBapuUMTHl XapakTepH3ywTca cnaboi Bo-
JOOBWIPHOCTBIO, KOIDDHLUMEHT PIIBTPAUMHM UX B Cpell-
HeMm cocrtasnser coorsercreedto 0,014 u 0,003 m/cyr.

DHIbTPaUNOHHbIE CBOHCTBA GOraThIX XENE3HBIX PYL
XapakTepusywTca Ko3dpuumeHToM drnbTpauvmu 0,04—
0,18 m/cyr; Bopoormaweir —u, = 0,03-0,15; Hanop
Ha/l KpOBJIeH pYNOHOCHOTO MACCHBA COCTAB/IAET B
cpemHeM 460 M; NodOUIBA BOROHOCHBIX MOpPOX Ha
royGune, npesbnuarontel 1000 M (0T MOBEPXHOCTH
3eMIH) , IPK pasBelike He DOCTHTHYTA.

—— g ——

HenocpenctseHHo Ha KpoB/ie CKaNBHOTO PYROHOCHO-
rO MAacCuBa 3aNeraloT M3BecTHAKH. CpenHAd TONMILMHA
cnos M3BecTHAKOB 50 M: B Haapyanoii yactH — 35 M, a
B CTOPOHY K JIe)KaueMy H BHCAYEMY 60KaM yBesiHuMBa-
erca 20 80 m (rmaBHbIM 0GPa3OM 3a CHET NOHIDKCHUA
OTMETOK HOACIUBHEI Clog). BoOOGHIBHOCTS M NPOHM-
1aeMOCTh CHIOS H3IBECTHAKOB HEOAHOPOAHA H 3aBHCHT
OT CYENeHM TPEIMHOBATOCTH, 3aKAPCTOBaHHOCTH M Ha-
JTMYAS [JMHACTHIX NPOCIOHKOB; 3HaYeHMA KO3IPuiH-
exta ¢uisTpame cros uamenmiorca ot 0,002 no
7,05 m/cyr. B BepruxanbHOM pa3speae Gonee NpOHHM-
Haemble Pa3sHOBHAHOCTH NPUYPOYCHBbI K BEDXHEH M
cpenmedl YacTAM CNOsA; BHH3IY OHH MOHOJIMTHEE H CO-
pepxar GoJbplliee KONUYECTBO CHIAHNEBATbiX IJIMH H
NO3TCMY MeHee NMpOHHUACMBI. B IaHe Hanbonee npo-
HHLAEMBbIE PA3HOBHIHOCTH H3BECTHAKOB NpPHYPOYCHBI K
Ha{pyIROH 4acTH CIOA M K YYacTKy BJONb pycna
npoTeKawiei Ha NOBEPXHOCTH peKH. YcCraHOBNeHa
AKTHBHAA B3aHMOCBA3b BOJ, M3BECTHAKOB M pyJjo-
HOCHOro maccuBa. [IpakTHyecku Cnoii HM3BECTHAKOB
H PYAOHOCHBIH CKaNBHBIH MacCHB MOTYT pacCMaTpi-
BaTbcA KaK €MHbIH KOMIDIEKC, XOTA ¥ HEOOHOPOOHbLIA
IO NPOHMLAEMOCTH; Ha YepT. 27 NoKa3aHO, KaK MOXKeT
6biTh OXapakTEpH3OBaHa HA TEPPUTOPHUH pPACIIPOCTpaA-
HEHHs pyabl BOXOOOHABHOCTE 3TOTO KOMIUIEKCA pasMe-
pom BomonpoBouMocTy ki, M2 fcyT.

Hap MaBecTHAKaMM 3aN€raloT CJIOH TIMH C BPOIol-
KaM¥ M JIHH3AMH NECKOB M CIIOK MENKHX TMEeCKOB C
NpOCIONKaMM TIIMH, COCTapnAwime B obiem 60—
80-mMeTpoByI0 TOMULY, BOIKI KOTOpPOH CBA3aHLI ¢ BOMa-
MH U3BECTHAKOB W pyRoHOCHOTO MaccuBa. Koagpdmum-
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Yepr. 27. FRAPOreoNOrHYeCKas KapTa MECTOPOXK-
AeHna ¢ HaGHIOAATENLHLIME CKB2XUNAMH ONbITHO-
NPOH3BOACTBEHHOTO BOAOTOHHKEHHSA

1 — ropHule BHpaGoOTKH; 2 — KOHTYp pYBHOTO
Tena; J -~ TrpaHMUBl pasnHuHO# BOOONpPOBOIM-
MOCTH; 4 — TIPaHMUA 30HEI PACHONOXKEHUSA BOKO-
DOHAIMTENEALIX CKBAXHH; 5 — TeKTOHWYeCKwHH
paviom; 6 — IIaxTHRle crBonml; 7 — HaGmioms-
Te/ipHbie CKBAXHWHEL B BepXHelt Toniue; & — Ha6
TIOJATeNBHEE CKBAXUNE! B BOMOHOCHBIX CIIOAX
Hap u3BecTHAKaMH; 9 — uafmonarenbHble CKBA-
MHBH B M3BecTHEXAX; /0 — HabGmOOaTeNbHRIE

CKBa¥MHbl B pyRoHOCHo# Toniue
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enr unmerpamuu necxos 0,3—2,2 m/cyr. Ceasp mon
3TMX CJIOEB C BONAMH H3BECTHAKOB H PYAOHOCHOIO
Maccupa B obuieM 3aMe[ylcHHAS H HCOQHOPOAHAN:
TaM, T/le [ECKH 3aNerainT HeNOCPeNCTBEHHO Ha H3IBECT-
HAKSX, THAPABIMYECKAR CBAb HECKONMKO Gonee ax-
THBHAS, a C BONAMM UECKOB, 3JaNCTAIIMMH Cpeil
INMH ¥ B BEPXHHX CNOSX, — BEChMA 3AMEUTCHNAR.

Boulie 3aneraet MMEUMA PerHOMANLHOE PACTIPOCT-
panene 30-mMeTpoBMIE Cl0d MIOTHRIX, NMPAKTHYECKH
BOJIOYNOPHBIX [IIMH. ITOT IUIACT NO CYLIECTRY OTAENALT
BCe BHILENIEKANME BONOHOCHBE NOPOMEI OT HANene-
NAIMX, THAPABRHYECKH CBA3AHHBIX ¢ PYROHOCHOH 30-
Hoil, K #BMACTCH pasnensoumtiM cnoem. 350—400-mer-
poBasl TOMINA Hajl Pa3fe/AIONIHM CIIOEM NpeNCTaBIesa:
NeCYBHHKAMH C MpocnoaMH meckos (¥ = 0,024 —
— 04 m/cyr); passosepumcTuiMK Neckamu (k = 0,14
-2,6 m/cyT); Menomeprensmu (k no 15,6 m/cyr) ¢
NpOCTOAMH HEBOIOHOCHLIX BOJOYTMOPHBIX pPA3HOBMI-
HOCTEH, NecKaMHM C JNHH3aMM I/IMH H NECUSHHUKOB;
NECYZHO-TMMHUCTHIME NOPOJAMM M TIOKPOBHBIMM Cy-
ITHHKAMH.

Tipu rpynnoBrIX oTKauKax H3 H3BECTHAKOB H PYAO-
HOCHOH 3J0HBI M TOHIDKEHHK YPOBHA Boan B Hux Gonee
yem Ha 100 M, ypoBHH BOIM B CJIOZX FOPHBIX NOPOR
HaJl Pa3[eTIAOUHM CII0eM He PearHpOBanN,

Taxum 06pa30oM, B paloHe MECTOPOXHEHHS MOXHO
BHIICNWTL [BE OIACHBHHE, He B3IAUMOCBA3AHHLIE
BOJOHOCHBIE TOJIM: BEPXHIOW — HAX PRITESIAOUHM
Cl1oeM THH B HHOKHIOW — N HEMH.

Borarpse xenesnnie pyam peiueso nobumary noa-
3eMHBIM CRlocoBoM, YTo, cOGCTBEHHO, B HaHHBIX Y-
JIOBHAX ABJIKETCA Ge3anNbTePHATHRHBIM PElCHHEM.

Cnepyer OTMETHTb, UTO RAUIHUME PaINEIAIOIETO
BOJOYNOPHOTO CfIOR, pa’o6uuawiero BOROHOCHbIE
ClIOH TODHBIX MOPOM, ARIAETCK HECKOALKO oGneria-
oumHM OBGCTOATENBCTBOM INA NOA3EMHOR pa3paboTku
6orarbix ele3HBIX PyA, HO M NpH 3TOM OCBOEHHE
TaKOT0 MECTOPOAICHUR COMPIKEHO C OrPOMHLIMU
TPYIHOCTAMH, NPHIHHAMM KOTOPBIX ABNIFIOTCA:

BBICOKHE HANOpPHI MOM3eMHBIX BoA: Mo 50 arm uan
KpOBNEH py/ipi H 60 aTM HAZ CaMBIM BepXumM NoGbIN-
HLIM FOPUIOHTOM;

3aneraHMe Ha KpOBNE pyal BOXOOGHWIBHOIO CJIOR
H3BECTHAKOB, BOBI KOTOPOTO HMEIOT aKTUBHYIO CBR3D
¢ BOlaMH PYNOHOCHOH TONUM U MEHee aKTUBHYI0 CBA3b
€ BOAAMH MECYaHO IIHHHCTRIX NOPOA, 3aNeralolux He-
NOCPENCTBERHO HA HIBECTHAKAX;

COfepXanne B TOJNLe KIBECTHAKOB IIIMHMCTHIX HpO-
CROMKOB, 3aTPYIHAIOUMX OCYLICHUE ITOTO CAOK;

HEYCTOMUMBBIA XapaKTep MyUHHCTHIX PAIHOBHIHOC-
Ted PYMB, MOTYUMX NpH HENAOCTATONHOM OCYIUICHHH
NpOABNATh CBOHCTBA MNLIBYHOB M COCTaBASIOLIHX
Gonee 50 % Bcex 3anacoB GOraTuix pyn;

HeOGXOMMMOCTE MPOXOAKH NMOYTH NONOBUHLI FOPHO-
KanuTanbibX BHPaGoTOX B NOPOAAX C Mano#h mpou-
Hoctelo R, < 10 MIla;

BOJOHOCHOCTh BEPXHeli, XOTS H OT/CNSHHOK TOMUM
MANOYCTORMMBLIX HOPOM, IpeAcTaBiMIIleR BechMa
ceppe3Hoe OCNOXHEHME [UIS YcTpodcTBa riyGoxux
HIAXTHBIX CTBONOB M BONOMOHMMIMTENRHAIX CKBRNHH.

[lo3ToMy nNpHMATa CHCTEM2 pa3paboTKH, NO3BONAW-
1AM ONGIASTD MHHHMAIBHBIX HapywleHME B Haapyn-
HOH TOJIlie MOKPOBHBIX OTNONEHMI, HO TeM HE MeHce
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HEe CHMMAIOWAA TpeOosalMs NpaKTHYECKH HONHOrO
oCylueHus B 30He pa3paborox.

Pewmeno pa3paGorky GoraThiX Xene3HbiX pyA BECTH
COAMM TOJIIMHOMA MO 3 M C 3aKNanKoi BuipaGoraHuc-
IO MPOCTPAHCTB2 TBEPMCIOUMMH CMeCAMH. Bexphitie
NEpBOONEPEHOTO YYaCTK3 HaMEYEHO OCYUIECTBHTR #
HOMOUPI0 TPeX LIAXTHHIX CTBOJIOB CO CTOPOMBI JIEXKa-
qero Goka pyNOHOCHO# 30HBI, HANPaBICHHMBLIX K HedH
KBEpIINAroR M WITPEKOB, NPOHACHHLIX BIONDL PYAHOM
3anexu Ha rnybune 600 M OT NOBEPXHOCTH 3EMIH,
18 20 M BBllIE NPOXOAATCE BEHTWIAIMOHHO-32KNANROY-
Hble BRIPAaGOTKH, a HIDKe ~ uepe3 60—80 M HameualoTCR
crneayloume no6bYHbie TOPHIOHTRI.

TpeGyerca onpeRenuTs HEOSXOMMMYW CHCTEMY
33UMTIEl TOPHBIX BbIpaBOTOK OT NOL3IEMHBIX BORA,
no3BONAWVILYI0 obecneyuTs:

Ge3onacHule yCNOBUS BeJIeHUA TOPHBIX pabor;

COXpARHHOCTS TOpHO-KAIMTANBHBIX BHPAGOTOK M
NpeJOTBPALIIEHHE NPOPRIBOB B HUX H B OYHCTHEIE BBIPa-
GOTKM NMOAIEMHBIX BOJ, M TIOPOMBL;

GnaronpraTHhie YCIOBHA paBOTH! TOPHOTO M TPaHC-
NopTHOro oGopynoBasus;

TOHOe KIBNEYEHHE NONEIHOrO HCKONACMOTO,

YuurniBasg Bce 370, OCHORHaIE NOMIOKEHHA MO 3auATe
TOPHBIX BHIPAGOTOK OT NMOMA3EMHBIX BOJ, NPHHAMAeM
B CllelyIOIIEM BHJE!

OCYBIECTBYTh BOJOMOHIDKEHME B HIDKHEH BOJOHOC-
HO#l Tomwe;

OPOXOAKY LUAXTHHIX CTBOJIOB B [pefenax BCeH
NOKPOBHON TOMW(M X BHIBETPENIBIX MOPOM CKANBHOTO
MacCHBa, OKPYXaI0LEro pyAoHOCHYI0 30Hy (NIpHMEpHO
Ha ryGuny 600—620 M) BecTH ¢ IPHMEHEHMEM 3aMO-
PANGIBAHMA FOPHBIX HOpPOA, 3 Ha Gonbuued rnyGuse —
obrmEM cnocoGom 1 npH ReoGXLTUMOCTH — ¢ npisse-
HewreM ULSMCHTAUHMM; HpH NpPOCKTHPOBAHRM noON-
TOTOBHTE/BHBIX BLIPAGOTOK, YACTH #3 KOTOPLIX NOTpe-
Gyerca nposoaute no cnabuisi NopoJiaM, cireiyer npe-
RYyCMATPHBATL NMpUMEHEHHE IEMEHTAUMH, 2 NPH Heol-
XOAMMOCTH W 3aMOPAXHBAHNKE FOPHBIX NOPOA MM LM-
T0BO# CNOCO6 NMPOXOAKH.

BoIONOHM3IUTENIBHAA CHCTEMA DYOHMKE ROJDKHA
obecnednts:

CHATHE HANOPA MOA3ICMHAIX BOA B TONMIE HIBECTRA-
KOB H B PyQle X0 KPOBJIH HIBECTHAKOB K Hawany mpo-
XOOKH BEPXHHX BEHTHIAUMONHO-3AKIIANOWLIX TOPHBIX
BaipaboTok;

OCYlIEHHE HIBECTHAKOB M CHATHE HANOpa (OA3eM-
HbIX BOR B PYNHOM Tene A0 KPOBIM PyHbl K Havany
npoxonKn BapaboTOK MEPBOro IKCIUTYATAUMOHHOrO
FOPH3OHTA;

ocymiesme pyaps B mpefeNaX BEPXHETO — MEPBOro,
IKCIVTYATAMOHHOrO FOPH3OHT2 — 0 HaYAIa OMHCTHBIX
pa6or ¥ B nanbheiiliemM OCYLICHHE PYMIH C ONEPEMEHY-
emM 1o0bubIX paGoT.

Jina nocrixeHus BRIUCYKa3aHHMAIX ueneil HanGonee
3} PexTHBHS CHCTEMA 3AMTHI PYAHUKA OT NOJIEMHBIX
BOJI, NPENYCMATPHBAIOLIAS |

CHIDKEHNE HANOPa B M3BECTHAKAX M PYROHOCHO!
TOMUEe ¢ NOMOWBI0 BOJONOHMIUTENBHNIX CKBANKER,
YCTpauBaeMBIX ¢ MOBEPXHOCTH K ODOpyayeMmIX mor-
PYXHBNMM HaCOCAMH;

OCYICHME H3IBECTHAKOB C MOMOUBI0 BEPTHKANIBHEIX
CEMOKINUBAONMXCR CKBAXKHH, 3a0ypHBaeMBIX M3 OTKS-
TOUHBIX H BEHTWIAUHORHEIX BHIpaGorTok;
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Yepr. 28. Pacnonoxesine BOAONOHNINTEALNMX CIKBRNNE ANIN CHINCNNN HENOPS B NIBECTHRANAX
R pyaomrocnoft Tonme

1 - pyna; 2 — menmeIucrole KBAPUHTM; 3 — cnaHubl; 4 — TeKTOHMYeCKHe paviomal; 5 — rop-
Hule BRIPAGOTKH; 6 - BOXONOHHIUTENbHLIE CKBANMHLI B HAOPYOHLIX HIRECTHAKAX OMEITRO-
NPOH3IBOACTBEHHOIO BONOMOHKKEHHA; 7 — BONONOHHINTE/ILHLIE CKBANGIHE! B PYROHOCHOA TOM-
e ONBLITHO-MPOM3BOACTBCHHOTO BOOOMORNMNEHHA; § — AONONHHTETLALE BOXONOHH IHTETRBIE
CKBaXMHLI NIEPROOYESPEIHOTO YYACTKE B HAZpYHBIX H3BECTHAKAX; 9 — RONOJHHTENBHEIC BOJO-
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TIOHH3UTENBHSIC CKBANGMHLI NIEPBOOYepeNHOTO YUaCTKA B PyNoHocHoH Tommte

OCYILIEHHE PYRHOTO TeJIa C MOMOIIbIO BEPTHIKATBHBIX,
HAKJIOHHBIX H TFODH3OHTAALHBIX CAMOHVIMBAIOIMXCA
CKkBaxHH, 336ypHBaembIXx H3 BBIpAGOTOK OCHOBHBIX
OTKATOYHbIX T'OPH30HTOB.

Iina nepBoodepenHOro BONOMOHWXKEHHA B HIBECT-
HAKaX H B PYNOHOCHOH 30HE APENyCMaTpPHBAEM CHCTe-
MY BOMONOHH3UTEIBHBIX CKBAKMH, OGOpPYHOBAHHBIX
NOT pyXHBIMH HacocamMu. BotenicTene 3HauMTeIIbHOM He-
OHOPONHOCTH H3BECTHAKOB H GONBUMX pa3nHIRi
Ha OTHENBHLIX YYaCTKaxX WX (GANBTPAaMOHHBIX CBOHCTB
G6emo 6b1 HenenecooGpasHo NMpHMEHAT: B MONOGHBIX
YCIOBHAX CTPOro reoMeTpAveckHe (KOHTYpHBIC HITH
JTHHEAHbIE) CXeMB! Pa3MeLeHHA BOJIONIOHMIHTENBHBIX
ycrpoiicts. Ha atoM mectopoxaerun Gonsiuero 3gdex-
TA MOXHNO OXHMOATh NPH TPYNNOBOM PaclONOXCHHA
CKBaXMH B 30HaX MAKCHMANBHOH BOMOOGHITBHOCTH
ropsix nopox (uepr. 28). LenecooGpasnocts mpume-
HEHUA TPYMIOBBIX CHCTEM BOINOTOHMIHTETBHBIX CKBa-
M¥HMH, COCPeOTOYEHHBIX B TAKMX 30HaX, T. €. HA Yy9ACT-
KaX UIAXTHOrO NMOMAA ¢ MHHHMANBHBIM CONEepXXRHHEM
CpeIH HM3IBECTHAKOB IMIHHHCTBIX MOPOX, ONpENENnAeTCR
€1e M TeM, YTO 3TO NO3BOITHT HCKITIOWHTD OCIIONHEHNA,
BO3HMKawoumMe NpH GypeHHN HeyCTOMUMBBIX Pa3HOBMI-
HOCTe# rimvH.

BopmonoHuanTeibHBle CKBAXMHB B 3aBHCHMOCTH OT
TpeOyeMoii NIPOHM3BOMHMTENBHOCTH MOXHO ofopyRo-
BaTh MNOIPYXHBIMH leKTpoHacocamm Tmma JIIB 14-
120-540XTpl' wmm JIB 12-63-520XTpI' ¢ HoMMHAMD-
HOR MPOM3BOJMTENBHOCTBIO, COOTBeTcTBeHHO 120 R
63 M* /4, HO B RansHeillueM IIA ITOro pyTHHKE JIOTX-
Hol  GurTh  BBIpaboTaHbl ONTHMATBHBIC NAPEMETPHI
TpeGyeMBIX HaCOCOB, A OHH JOKHEBI OLITH CNEUHAIBHO
32K23aHBI.

Mocnenyolee ocyieHne HIBECTHAKOB M PYAHOro
TeNa GyOeT OCYUIECTBIATHCA BOCCTRIGIMMM CKBAOKH-
Hamy, 3a6ypHBaeMbIMM H3 HOJ3EMHBIX BLIpPabOTOK.

&= Lo e ] [BZ]e s

Yepr. 19. Noasemmute yerpoiicras sogonmommsnTemuoft cncremst
! - pynwas 3anexs; 2 — TEKTOHWYeCKHE PaioMmsl; 3 — MIEXT-

Hule CTBOALI; 4 — TOpHBIE BRIPAGOTKA € CAMOHNTURADUAMUCS
CKBAXHHAMH MEPBOONepenHOTO yuacTka; 5 — NAnbNelimee pas-

BHTHE PYIHAKA; 6 — BONOOT/IMBHOA KOMIUIEKC
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B npoexTe pymHMKAa AOMKHO OLITH MpemycMOTpEHO
NIEPBOOYEPETHOE CTPOHTENLCTBO [NABHBIX BOIOOTIIMB-
HbIX KOMIUIEKCOB Y IIAXTHBIX CTBOJIOB, NpEQIIECTBYIO-
ilee APOXOAKEe NEepBBIX BCKPHIBAUMX KBepiUIIaros
H OTKATOYHBIX LITPEKOB B jieKayeM Goky pynHOR 3a-
nexu Ha rnybune Gonee 600 M. CTPOUTENBCTBO TaKuX
KOMIUIEKCOB JIOJDKHO ONepexaTh Ppa3sBHTHE TOPHBIX
paboT Ha BEHTWIALMOHNHO-3AKIAKOUHOM TOPU3OHTE,
pacnonoxenHom Ha 90 M BullIe.

Ins oGecneyernna Ge30NacHLIX YCNOBMHA NpPOXOMIKH
Bh1paGOTOK BEHTWIAIHOHHO-33K/IANOYHOTO FOPH3OHTA
npenycMaTpHBacM OGypeHHne ¢ 3arnyOleHHeM B H3BECT-
HAKM M3 KBepuUUIaroB H OTKAaTOYHbIX BbIpaboTok
BEPTUKANLHBIX CAMOHUTHBAIOLWMXCA CKBKMH TriyGn-
Ho#t 165 M. CkBaXHHBI COOPYKATCA H3 CIENMATIBHBIX
Kamep, paaMepbl KOTOPhIX BLIOHpanTCA K3 YCIIOBHA
pasMmeiienns OypoBoli YCTaHOBKM ¥ TeXHooOruueckoft
ocHacTKH, obecneunBalomux GypeHne CKBaKHH NPH I'HA-

POCTATHMECKOM HRanope Ha ycrbe 250-300 xIla. Ha
KaXKI0# KAMEpEl COOpPYXaeTcsa y3en M3 3—4 cKkpaimH
(wept. 29, 30), BEOA KOTOPHIX B IKCITYATALMIO TipeLLy-
CMaTpUBAeTCA NOC/IE COOPYXKeHIff TINaBHBIX BOROOT-
TIMBHBIX YCTAHOBOK.

Jna monHoro nepexsara BoHbl, fepeTexaiowed u3
H3BECTHAKOB B PyJOHOCHYK TOMILY, PpeNycMaTpABaeM
Oypenme Taxke M H3 BbIPabOTOK BEHIWIANMOHHO-33-
KJI2R0YHOTO TOPH30HT2 Y3/I0B HAKJIOHHBIX K BepIH-
KATBHBIX CaMOM3/IHBRIOIMXCA CKBaXHH. Y3/ibl CKBa-
MHH TpelycCMaTpHBaeM HA DacCTOAHMHM INPHMEpPHO
50 m onwv oT ApyToTO.

Ina pansHeilllero OCyLIEHHA pymbl MpefycMarpH-
BacM COOpPYXKeHHe BhIpaBoTOK KaXAOTO NOCElyIOIWEro
FTOPH30HTa M BBHINOJHEHHE H3 HHX N0 aHAIOTHMIHOM cXe-
M€ CaMOHITHBAIIIHMXACA CKBDKMH [0 HAyalla OUHCTHBIX
paboT Ha Bouuenexaitem ropusonre. Takoe omepexe-
HHe MO3BONKT OCYILATh PYMHYIO 30HY HMXKe FOPH30HTA
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Yepr. 30. CucreMa BORONORINKCHKA NEPBOOYSPEHOTO YuacTKa. Paspes -1 (cMm. wepr. 29)

1 — necxu; 2 — mecxd IMMHMCTRE; F — IMMHA; 4 — [MNHA GecuaHas; 5 — MeN; 6 — Meprens; 7 — NeSUaMHK; § — M3BECTHAK;
9 ~ Goxout; 10 — pyna ocagounast; 11 - xsonuaut; 12 — MEAPOCTIOMM3NPOBAHALIE IATOTPAHHTH; /3 — HeHIMeHHAIE MaTOTPAHMTHY
14 - rappocHOM3ApOBaHiLIe cuadusl; IS - cnanunl; 16 — KoHrnoMepaTh B rpaBemuthl; /7 —~ xBapumthi; 18 - pyma; 19 — texto-
HHYecKHe pasnoMbl; 20 — y3ell CAMOHNTHB AIOLIMXCA CKBAXMK; 2] — LIAXTHBIE CTBONKL, 22 — BONONOHH3MTENbHbIE CKBAAMHb, 060pY-
Ryembie HACOCAMH 23 — HenOHIKeHHLI ypoBeHE NOL3EMHEIX BON; 24 — CHHXeHHb YpoBeH) non3eMHbLX BOT, B HHKHE RONOHOCHOR
Tonmee K HAYANY WMPOXORKM  BeEHTAIAIHMOHHO-3aKNAJOYHLIX BHIpaGOTOK; 25 — CHEXKCHHBI ypOBeHb OA3EMHLIX BOX K HYaly OouMCr-
HEIX p86OT; 26 — BEHTHIANHOHHO-IAKNAZOTHBIN ropu3onT; 27 ~ | noSuHo# ropasont; 28 — Il poGrrtiolt ropHIOHT
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BoGbIyH NONEIHOTO HCKONAEMOYO M CO3[3BaTh YC/IOBHA
6e30MacHOrO BelieHHA FOPHBIX paGoT.

B nepuon 3KCIUTyaTauMd PyaHHKA CHCTEMa 3aiifKThi
Pa3IBUBACTCA MO MPOCTHPAHHIO PYAHON 3aNEXN.

{IpuBenennoe peuieHne CHCTEMbI 33WMTHI NON3IEM-
HOro pyauuxa TpeGyer cephe3noro o60CHOBaHHA TUl-
POTEOIOrMUECKHMK H TEXHHKO-3KOHOMHYECKHMH pac-
YeTaMH M CPaBHEHWSIMH C [PYTHMH BO3MOXXHBIMH pe-
menyaMi. HeoGXonuMo Taxxke BBIIONHHTL OMBITHO-
MpOH3BOACTBEHHOE rNYyBoKoe BOJONORIKeHHE. B 1o-
RBOOGHBIX YCITOBMAX peilieHWe NOCTABJCHHBIX 3afau No
3almYe PYAHKKA OT MOIIEMHBHIX BOR C IOMOILBIO Ha-
MCYECHHBIX MeTONoB He Moxer Opire yGemuresnho
NOKA3aHO M3 OCHOBE TEONIOropa3BelNOUHBIX NAHHBIX.
Heo6xonymo npoBepHTds B NPOH3BOACTBEHHLIX YCIO-
BHAX H YTOUHHTH KOHCTPYKUMH BOHONOHH3HTENbHBIX
CKBaXMH rny6uHO# go 600 M B KOHEuHbIM JHaMeT-
pom 500-600 MM, a TaKXe TeXHONOrMi0 ¥ Heo6xo-
JuMoe oOOpYROBaHME ISl HX OCYINECTBJIEHHA; Clle-
OyeT TaK)Ke HCHBITATh B KONKPETHbIX IKCIYaTauHoH-
HBIX YCMOBHAX HMMEIOUIKECA OTEYeCTBEHHbIE H 3apy-
Gexuble Hacock ¢ nofavein 60—200 M /u u Hanopom
no 550 m.

Kpome atoro, Heo6XonHMO MONMYdHTs pRE, AONON-
HMTeIbHBIX JAaHHbBIX, YTOUHAKOINMX FHAPOrEONOriyec-
KYyH0 XapaKTepPHCTHKY BONOHOCHBIX CJIOEB HIDKHeH
TOMUH, K IpH rnyGOXOM JOHIDKEHNH B HeH YPOBHA
non3emubix sop (Gonee 200 M) yGemurbes B ACHCT-
BUTESIBHOA €€ H30NAIUM OT BEPXHHX BONOHOCHBIX
CNOEB, T. e. Tpeby1oT yTouHeHHA:

pacyeTHble THAPOreONOTHYECKHE TAPAMETPBI OCHOB-
HOTO BOJOHOCHOTO KOMIUIEKCE (M3BECTHAKH—pYH-
Has 30Ha);

rHOpaBIHYeCKad B33HMOCBA3b HIBECTHAKOB C BhI-
LIENEXAMMMIM BOTOHOCHBIMH CIIOAMH;

XapaKTep pa3BUTHA NENPECCHH B CIIOAX HUXKHElH BO-
ZIOHOCHOH TONUIH.

Iina pemeHHA BCex 3THX 3a7a4 NpERYCMARTpHBACM
BHITIONIHMTL M3 YUCIA HaMEYEHHBIX BOJIOMOHHIHTEND
HBbIX CKBaXHH B nepayio ouepeds 10 — B H3BeCTHAKAX
H 2 — B pyRHO# 30He (CM. uepT. 28), a TaKOKe NpHMep-
Ho 90 HaGniopaTenbHBIX CKBAXMH: 46 — B HIBECTHA-
xax, 16 — B pynoHOCHOR 30He, 22 — B BOZOHOCHBIX
CTIOfX HAl M3BECTHAKEMHM M 6 — B BepxHed Tommue
(Hap pasueNsMOWHM ClTOeM [NIHH), pachosiraf Boe
3TM CKBaXWHB Ha obGumipHOR TeppuTOpHH (CM.
uept. 27).

OnBITHC-NIPOA3BOACTBEHHOE BOJONOHHKEHHE NON-
%HO GbITh BBHITIONHEHO B NEPHON MPOXOHAKH WAXTHAIX
CTBONOB.

Ilpumep 14. MaxtHoe mone mecropoxpeHus Oy-
POro YTIIA pacriofioAeHO HE BOXOpasfene OBYX He-
Gomplmx pex, OTMETKH nopepxsocTd 200 M.

Ha raytuwne SO M OoT HOBEPXHOCTH 3&1¢raer npo-
AYKTHBHAA [M8YK8 TOMUHHOR 5—6 M, COCTOAWIAR M3
OBYX CNOeB YIIIA, PasfeNeHHBIX OfHO-, HBYXMETpO-
BLIM CJI08M IJIHH; B KPOBJie B NIOXOLIBE YTNeH Takxke
3a7IETAIOT [JIMHBI, HAKE TI7IHH, NONCTHNAIOLMX YI/H,
— BONCHOCHbIE WM3IBECTHAKH, BBIIIE, HAN ITTHHMAMMH,
o6pa3yiolMA KPOBMI0 YTTIEH, — HaTYTONBHbIC, TAK-
3Ke BCJIOHOCHBIE IECKH B BAIE HECKONBKHX CIOEB TON-
utHo 0T 0,4 no 15 M, paspeneHHBIX AHHISMH H HE
MMEOIMX CIUIOMHOTO PACNPOCTPAHEHKA NPOCNOHKa-
MH IJTHH,

Haayronshnle neck¥ NPUXPHITH BHACPXAHHBIM
cnoeM K (TONUMHOA HE MeHce § M), HaX KOTOPHI-
MH YepenyloTCA CIOH HM3IBECTHAKOB  (TONMUIMHOM
1-4 M), comepxaume NON3EMHRE BOMAM, BhIE —
IO NOBEPXMOCTH 3CMJIH — JANETANT NECHaHO-TIH-
HHCTBIE NOPORL.

Boan B MOACTH/IAOWIMX H3IBECTHAKAX ¥ B Hany-
FONBHBIX neckax - HanopHvie. Hanop Ha nomoumy
yrneit cocrannaer 12 M, Haa Hx Kposniell B Hagyrons-
HhiX neckaxX — 12—20 M. B #3pecTHAKEX, J0ICratonMmx
BhilIe HAAYTONBHBIX NECKOB, NOXIEMHbIE BOMBI, KaK
npapwno, Hesnanopnbie, cronb Boan! Han nogowmoR
H3BECTHAKOB — 2—4 M.

TpeGyerca BrbpaTs cHCTEMY 3a1MTHI FOPHBIX Bbi-
paboTox OT NOA3IEMHBIX BOM HCXOZA HI TOTO, YTO IIAX-
THOE IIOAC HYKHO BCKPMIM OBYMA UCHTPUISHBLIMH
BepPTHKANBHEIMH CTBONTAMH TyGmnoit 60 M, mpoxo-
IMMbIMA ¢ TIDAMEHEIMEM 33MODAXHBAMHA TPYHTOB.
PaspaBorka yrna RameueRa naBamm, Hape3seMBIMH
OT UEHTPA K TPSHHIIAM LIAXTHOIO MONA.

Henocpencraenryio yrpo3y npu paspaBorke yrneii
NpeACTABNAIOT HANOPHbIe BOObI B NOACTHIAOLBX
H3IBECTHAKAX H BONUbLI HAXYTONBHBIX MeCKOB. B ITHx
BOMIOHOCHBIX CITOAX HEOGXOMMMO NOHKIHTL YPOBEHB
NOA3EMHBIX BOJ: B NOACTWIAIOIMAX MIBECTHAKAX Cie-
AyeT NOHMINTL HANOP Ha 2—3 M HIDKE NOAOWIBH! YTNA
¢ TaKMM pacietoM, wrobml aake npH ABSPHAROM
OTK/TIONEHUH BOMOMOHMIMTEBHOK cHcremsl Oninu
HCKJIIONEHD! NPOPHIBH  HANOPHMIX BOR B TOpHbIE
BHIpaboOTKH CHM3y; B HARYTONMBHAIX NMECKAX MOHIDKE-
HHE YPOBHA MOO3CMHBLIX BOX JODKHO ObITh IMPAKTH-
YECKH MONHLIM,

B 10 xc BpeMA B NOMMXCHHM YPOBHN B H3IBECT-
HAKSX, 34N€raioiidxX Bbille HAXYTONSHBIX MNECKOB,
HA 3TOM MMAXTHOM mone Wer HeoGxommmocmi. Jro
nomwxemne Goio Gu meadppexTumroil mepoil, Tax
Ka2K NONHOro OCYINCHNA JOCTATHYTS Me YHanocs Gul;
K ToMy X¢ CTOnG BORE Hal paIneNfONMM CNoeM
HCINAUNTESBHEIR MO CPIBHEHMIO C PACHONOWCHHOK
H¥xe ocymmemolt Tommeil (Bcero oxosno 10 % Bmco-
ThI, H3MEpACMOll OT YPOBHA BOAL Haj PRIACNANUIAM
CNOeM N0 KPOBNH paspaGarsiBaeMoro NiIACTS YTiR).
B 3TOoM Ciyvac HapyUCHHR Pa3XENAIOMIEro CIOX HMpM
nocaaxe 5ap HE MNMOBJACKYT JHAUHTECNBHOIO YBEAHUC-
HHA NpPHTOKAa BOMB! K BOJO3aGOpHLIM YyCTpoificTBam
H HE CO3M3AYT OMACHOCTH A CrOpHBIX nupaﬁomlc.
Hexomouense COCTaBNANT YYaCTKH Y CTBONOS, NPOR-
ACHHBIX C NPHMCHEHHEM 3aMODRKHBAHMA TOPHBIX
mopon, TAK K&K NPH HX MPOXOAKE BOIMOXHB! 3HAYR-
TEeNBHbIE HAPYWEHHA PAIEMOIMX CI0eB H mocne
OTTAMBAHHA TOPHBIX MOPOA — NMPOPHIBEI MOZIEMHBIX
BOR B PYRRBOPAIL.

Mo3toMy Ha YYSCTKaX OKONOCTBOJIBHBIX BBIPS-
6cTOoK HeGGXONMMO NMpeRycMATPHBATL JONOITHMTED-
Hble MEPOTIpHATHA, HaNpHMep, cGpoc BOAR M3 BEpX-
HHX H3BECTHAKOB B [ON3¢MHBIC BRIPAGOTKH WIH B
NOrNOWAKIR4E INTACTH.

B cHereme 3aMTH IUAXTHOIO NONA SIpENyCMaT-
pusaem (wept. 31):

BOROMOHMIKTENLHEIE CKBLKHMHLI, 000pyAOBaHYIe
DOTPYXHBIME HACOCAME 1A CHATHA HaNoOpa B Nof-
YTONBHMIX H3BECTHAKAX;

YACTO PACNOZIONCHMBIC CAMOHITHBAOLIHECA CKBa-
WHUHEI, 3a0ypUBICMElC WIR BLIIONHACMbBIC TYyTEM 33-
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Yepr. 31. BosonOERIHTENAHIN CHCTEMA WAXTHOTO MOJN

a ~ naBa; 6 - DONTOTOBMTENBHLIE BMPABOTHN; 8 — OKONOCTBONBHLIR MBoOp; ] — cyrmmxn; 2 — mnecks; 3 — muna; 4 — cimmul;

S — yrons;, 6 — UIBECTHAK; 7 —~ ypomeHb NOR3eMHLIX BOM B M3IBECTHAKAX HafyronsHoft Tonun; § — HeNOMMXEHHBIR YpoB eHh NoxIeM-

HBLIX BON B HAAYTONLHLIX MeCKaX; 9 — HOMMMERHMA YpOBeHDL NOAIEMHLIX BOLA B HAYTONBHLIX Neckax; /0 — HenoHuxeHHBI! YDPOBEHD

NONIEMHIX BOMA B UONYTONBHMX HIBeCTHAKAX; ] — NOHMXCRMLIA YpOBeHs NO3EMHLIX BOX B NONYTONLHLIX HIBeCTHAKAX; /2 — lnax-

st crson; /3 — BONONOHMIMTENBHBIE CKBAXHHM B TOAYTONBHAIX HIBECTHAKAX; /4 — BoONONOIMOWAIOUBIE CIKBANGIHLE, [5 — BOC-
CTaI0UItE COMONIAMB AIOMMECT CKBINKKMHEL, 3a0yPHE aeMAle U3 HXWI B NOPHEIX BLIpaboTkax; [6 ~ ropusnie BLipaGoTrH



GuBkH QWIBTPOBEIX KONOHH B HANYTO/BHEIC MECKH,
M3 HHII B NIOJ[3eMHBIX ropHBIX BRIpaGorKax;

AONOJIHHTENIbHbIE BOAONOINOIUROILHE CKBAXHMHE B
paiioHe LIAXTHHX CTBONOB, 3a6ypuBaemuie ¢ nosepx-
HOCTH M o0opynoBaHHble PHIBTPOBBIMH 3BEHbLAMH B
BEPXHMX H HIOKHMX M3BECTHAKAX, YTO [O3BOMMT 3Ha-
YHTENLHO OCYLIMTE BEPXHME M3BECTHAKH H NpenoT-
BpPATUTL ONMACHOCTS NMPOPHIBOB BOHbI H3 HUX B OKOJIO-
CTBONbHBIE BbIPAGOTKH.

2.18. K 3HauMYeNBHBIM 3aTpyIHEHHAM IpH NOM3EM-
HOH ROGbIe NONIEIHOr0 MCKONAEMOIs HPHBOAMT OT-
CYTCTBHE B ero KpoBJie HajieXKHOTO BOJIOYNOpa H Nepe-
KpbiTHe HECKAIBHBIMH BOJOHOCHBIMH  IIOPOIAMH.
HeobxomiMocTs OCylIeHHA NOKPOBHO#H TOJILH CTaHO-
BHMTCA BechbMa aKTYanbHOH, H TpeGOBaHHA K CHCTEMe
OCYUICHHA B ONpENE/NEHHBIX YCIOBHAX MmoryT ObiTh
MAKCHMalbHbIMH. XapaKTepHbIM ABIIACICA CIIeAyio-
UM NIpHMep.

Nipumep 15. MecTopoxnmerue kenesHoil pynanl
pacrosyioxeHo B Npenenax cnaGopacwieHeHHOH paBHY-
Hel ¢ ormerkamu ot 40 30 50 M OT yCNOBHOTO HynA
pexH, NpoTeKallei# B 6 KM I0XHee B IUHPOTHOM
HanpaprieHMH. KnMMar pailoHa pe3ko KOHTHHEHTalb-
HBIH, CyXO#, ¢ CYpoBOH NMPOROMXHTE/ILHOH 3HMOR M
KOPOTKHM XapKHM jieToM. CpeHErooBoe KOIHIECT-
BO ocankoB 260 MM,

C nosepxxocty 3aneraer 100-MeTpopas ToNNA Hec-
KanbHBIX (YaCTHVHO INONYCKANBHBEIX) OTJIOXEHMN,
NPEeNCTaBIeHHBIX CYNECAMH, CYIIIMHKAMH U NIECKaMH,
IIHHAMH ¢ NPOCNOHKAMKM MECKOB, OMOKaMH W Necua-
HHK2aMH, NecKaMy M ITHHHCTBIMH MOPORAMH KODHKI
BBIBETPHBAHHA KOPEHHBIX CKAILHAIX MOPOL.

PynoHocHag Tonmua mpHypoueHa X KOMIUIEKCY
CKaIBHBIX NMOPON, 3aneraiommx Ha ruyoume 100 M ot
NOBEPXHOCTH 3EMJIH C OOuMM MAjieHHEM Ha BOCTOK
oA yrnom ot 55 fo 85°.

B nexauem GOKY pynmOHOCHOH TOMIHE 3ajerawTt
Ty$s H Ty)oOpexwiH aHe3UTOBRIX HOPGHHPHTOB
C NpOCNOAMH aH[IE3HTOBLIX NMOPPHUPHTOB H HENOC-
PEOCTBEHHO KOHTAKTHPYIOLIME C DYAHBIMH TeNlaMu
H3BECTHAKH, KABEPHO3HbIE M 338KAPCTOBAHHBIE,

PynmoHocHas TOMUA CloXeHa CKAPHHPOBAHHBIMH H
CKANOIMTOBRIMH TIOPO/IAMH M MAarHeTHIOBBIMH pyna-
MH B BHJE pacwWieHeHHBIX pyRHBIX Tell, pEAKHX H Mel-
KHX BBepXy M Gonee KpymHmix Ha rnyGuHax 300—
800 M, re cocpeOTONEHbI OCHOBHEIE 3aNAaChl Pyl

B Bucsuem Goky 3anerawor TydduTsi, nHaGazoBkHIE
nopdupHIEI, Ty¢bl U TypoGpeKuHH aHNEIUTOBHIX M
623anBTOBBIX NOPHHPHTOB.

B Bepxsell 48CTM CKambHEIC HOPOMB Pa3pyILCHE!
H YpOIUMHOBATHI; B TO/NINE HabIONAKTCA MHOrOYMC-
JeHHble CyGLMPOTHDbIE K CyGMepHIHOHANBHEIE TEKTO-
HHMYeCKHe HapyLICHUA CKATTRHOrO MACCHBA.

IlogzemHbie BOMILI BepXHeH YaCTH NOKPOBHOM TON-
WM (Had ONoKaMmi) IpecHbie; OHH NPAKTHYECKH He
CBS3aHK C MUHEPAIHM3OBAHHBIMH BOIAMH, 3aKJTI0UEH-
HBIMH B OIIOKAX, HECYAHHKAX M HIDKHHX NeCKax, UMelo-
umMH obuuee cBOGORHOE 3epKaI0 HHXKEe K POBIIH ONOK .
BononocHeie nopo/ap! BepXHei YaCTH NOKPOBHOM TOM-
M MaNoBOJOOGHIBHEI M NOACTHIAINTCA He MeHee YeM
NecATHMETPOBLIM CiioeM (B cpemHeM 20 M) riIMH.

Bop! ONOK, MECYAHHKOB M HIDKHHUX II€CKOB HMEIOT
BecbMa OTHA/NICHHYI0 o0nacTs nuTaHusA, Yyro o0ycsnos-
JIMB3ET HX BHICOKYI0 MHHEpPaNM3a1pn0, HO NpH rnybo-

KOM BOOOMOHIKEHHH OHH OYyyT MUTAThCA U3 pEeKH,
M 370 obecneunT HX CTaGWIBHBIA NPHTOK K PYIHHKY.
YpoBeny no3eMHbIX BOJ, B ONOKGBOH TonlHe Ha
ormerke +10 M co cBOGOOHBIM 3epKaNoM, CpeqHHMi

Ko3pULIMEHT GUILTPALHMH ITHX BONOHOCHBIX NOPOX,
(omoK, MECYaHHKOB, MECKOB), B3aIeraioiix Haj
TIMHMCTOM KOpo# BuBeTpHBaHuA k = 10 m/cyT.

Boap! pynoHocHo# ToNMuy B 0OIEM HMEIOT HAllop-
HElif XapaKTep: BepXHUM BOJIOYNOPOM ABIAKICA [TIK-
Hbi KOPbI BLIBETPHBAHUA, HO B HUX HMEWICA ,,0KHa”,
B 4aCTHOCTH, Haj pyJoH (rae meckH HenocpeAcTBeH-
HO NEXAT Ha CKIBHBIX NMOPOAAX), 4epe3 KOTOphle
OCYWIECTBIACTCA THOPABIIHYECKAS CBSA3b NOA3EMHBIX
Bop obeux Tomu. [foponsl Maneo3os XapaeTepH3y-
10TcA GONBILOH TPEIMHOBATOCTHIO H B HEKOTOPO# 4ac-
TH CYWeCTBeHHOH BOXOOGHIBHOCTBIO; NO ¢unbTpa-
UMOHHBIM CBOHCTBaM BBIAEIANTCA TpH 30HAI: NOIUCA
H3BeCTHAKOB — k = 1 M/cyT; pymHas soHa — k =
= 0,3 M/cyT; ByAKS8HOreHHRle NOpORAbBI —k=
= 0,1 m/cyT.

B mpepenax ToJLM YCTaHOBJIEHA BEPTHKAIbHAA
rpajauMsa, CBA3aHHag C YMEHBIUCHMEM ¢ ITyOHHOH
TPeLUMHOBATOCTH M 3aKapCTOBAHHOCTH

oT —55 no —65 M — 30Ha CKAILHBEIX NOPOL, 34T-
POHYTHIX BHIBETPHBAHHEM, C HH3KMMH QIIbTPALHOH-
HBIMH CBOMCTBaMM, 0GYCIIOBIEHHBIMHE KOMbMATAuMEl
TpelUHH (32 MCKIOYeHHEM 30H H3BeCTHAKOB); Cped-
Hee 3Havenne k = 0,2 M/cyr;

oT —65 po —110 M — 30Ha MaKCHMAINIBHON BOIO-
obmwibHOCTH  (HaKOonbIEe KONMYECTBO KapCTOBbIX
noJiocTeil, OTKPHITRIX TPEWAH); cpefiee 3Hauenue
k = 0,7 m/cyT;

or ~110 no —175 M — 30H2 MOHIKEHHOH BORO-
ofwIbHOCTH; cpedsee 3Hauenne k = 0,1 M/cyT;

rny6xe —175 M — 30Ha HM3KO#H BOAOOGIIBHOCTH.

OcHoBHbIC 3anachl PYAbI, 3aJIerawiiel Ha ruyouie
Gonee 300 M, HeoGxomMMO pa3paboraTh NOM3EMHBIM
cnocoGoM, B TO e BpeMa HEJOIyCTHMO TEPATH BEpX-
HMe, XOTA M He OueHb KpYMHBIE 3alacsl pyHd, a MX pas-
pabora OTKpLITBIM cCllocobom HepenTaGesnbha. Ifo-
3TOMY Ha NepBblii [UIaH BLIIBHIACTCH NPOEKTHOE pe-
menne 06 OCBOEHMH W IKCIUTYATALUH BCETO MECTOpO-
MKIEHHA HA BCIO BHICOTY [OA3€MHBIM CIIOCOGOM.

PaccMoTpuM 331MTY NOA3eMHOro DYAHMKZ RpH
pa3paboTice pymsl ¢ OOGpyLIieHHEM HAIETAUHAX M
BMeEIAUMX Dopol. PymHuk pa3sCGuBaeTcs Ha 3TaXH
uepe3 6070 M. [OpH3OHTEI MOATOTOBHUTEIBHBIX Bbl-
pabotoi onpenenewsr: —140 M (BEHTHAHLHOHKALL) ,
—200, —260, —330, —400 M 1 manee uepes 70 M.

I’ paHmupbl IWAXTHOrO NOJIA MO MPOCTHPAKLIO — 2 KM,
IO NaJeHMIo — 1 KM, .

Ilo mnowamu mopAnox oTpaGoTKy onpenenex ¢
10ra Ha cesep, o BEPTHKAK — CBEPXy BHH3.

BeKphiTHE MECTODOXAGHMA QCYILECTRISiEICH €O

- CTOPOHBI JjieXavero Boxa OBYMs LUECHTPAIBHLIMH CTBO-

J1aMH: T1aBHBIM H BCIIOMOTATe/IbHRIM M OBYMA ¢iaH-
TOBRIMH CTBOJNAMH: JOXHLIM H CEBEDHBIM DEHTHIIA-
LHOHHBIMH,

OuncTHble paGOTHI NpPERYCMATPHBATCA C OpHMe-
HEHHEM, B OCHOBHOM, CHCTEME! 3TaXHOTO NpPHHYIH-
TeNnbHOro OBpyLIeHMs (HA PYAHBIX TejlaX TOJLMHON
Gonee 20 M) B cucTeMbl MOOITAKHBIX LITPEKOB (Ha
PYIHBIX Tesiax TonumHofM MeRee 20 M) .
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IlpumetieHMe yxalaHHBIX CHCTEM Ppa3paGoTKH no-
JIE3HOTO HCKOIMaeMoro npencrasnserca Hanbonee aKo-
HOMHYHBIM B JAHHBIX YCTOBHAX H OGJIervaerca Tem,
YTO KPENnocTh BMEIMAIOLMX NOPO/] Bhille, YeM pYAbl.

B nonoGHbiX ycnoBMAX NpHEYOMTenbHoe oOpyuie-
HMe Nopoil MOXET ObITh ONYLUEHO JIMLIB [IPH YCIIOBHH
NIONTHOro OCYILUEHHA BOBIeKaeMblX B pa3lpaborky M
oOpy1ueHne BOJOHOCHBIX NMOPOM PYIOHOCHOTO KOMI-
neKca ¥ HUXHeH YaCTH MOKPOBHOM TONMLM, BKITIONas
HanpynHble MECKH, MECYyaHMKH M onokH. HeoGxonu-
MOCTH OCYUICHHA CaMBIX BEPXHHX BOOQOHOCHBIX ClIOCB
B JaHHBIX YCHOBHMAX HE KMEETC — BONOHOCHOCTDb
BEpXHEH YacTH NOKPOBHOW TOMUM HE NMpenCTaBAeT
ONAcCHOCTH MpH pa3zpaborke pynbl NOA3EMHBIM CROCO-
Gom maxe ¢ oGpyureHHeM HaleraiolMX B BMELIAIOINX
nopon.

[lpaxk THUECKH NMOMHOrO OCYIUCHHA BOXOHOCHLIX [10-
pon, HEMOCPEACTBEHHO 3aIeraloliMx Ha pYIOOHOCHOM
TONE B YCIOBHMAX, NMOJOOGHLIX paccMaTpHBaeMbIM B
HacCTCHLIEM NPUMEPE, KaK MOKA3bIBAET ONBIT, MOXKHO
NOCTHUTHYTb C NMOMOUIbIO BHEIIHHX M BHYTPHpYIHMY-
HBIX BOIOMOHM3UTENBKBIX YcTpoicTB. C momouubio
BHElIIHEH KOJIBUEBOH BOXONMOHHIUTENLHON CHCTEMBI
MOXHO CHH3IHTb Hanop NMOJ3eMHBIX BOX Ha YOAICHHOM

PacCTOSHMM OT PYOHHKA — HAa KOHIYype CHCTEMBbI M
CHH3HUTh TpajMeHTHl Hamopa M pacxol GWIbTPAaUKOH-
HOro NMOTOKAa B CTOPOHY K BHYTPHDYIHHYHBIM BODO-
NOHH3UTENbHBIM YCTPOHCTBAM, NIPEIHAa3HAYEHHBIM UTA
YCKOpeHHA cpaGOTKH CTaTHYECKHX 3aMacoB NMoA3eM-
HBIX BOJ ¥ B NPOCTPAHCTBE, OrPAHKYCHHOM KOHTYpPOM
BHElLIHeH BOIONOHH3INTENbHOH cHeTembl. OT60p BOIBI
cnenyer OCYIWECTBIATb H3 HaNpYOHBIX [MECKOB H
BOJIOHOCHBIX TIOPOJ PYOHOCHOTO KOMIUIEKCa.

YuuTbIBas, UTO MCCTOPOXACHHE BCKPBHIBAETCA Ye-
TbipbMA CTBOJIAMH H GONTBILUKMM KOJIHYECTBOM MOAro-
TOBHTENIbHBIX BbIpabBoToK, uenecoobpasHylo CHCTEMY
3aUMThl HAMEUAEM B CITENYIOLLEM BHIE.

Boosib KOHTYpa 30HB! COBM)KEHHA TOPHBIX MOPOM
Ha KOHell OTpabGOTKH MECTOPOXIEHHA NpeaycMar-
pHBaeM KOIblUEBYI0 CHCTEMY M3 NOB3eMHBIX JpeHax-
HbIX BbIpaBoTOK M CKBO3HBIX GHnbTpoB (uepr. 32).
Jpenaxtbte BoipaGoTKH TpeaycMaTpuBaeM H3 IBYX
CTBONIOB (I0XKHOT'O M CEBEPHOTO BEHTHWIALMOHHBIX) B
nopourse HaMGonee BONOOOGWILHOH 30HBI MaNeO30H-
CKHX nopol Ha ropusonte —110 M. BHyTpy pynxoro
KOHTypa NpefycMaTpUBacM CHCTeMy 3a6ypHBaeMbIX
¢ NOBEPXHOCTH BOAOTIOHH3UTENBHEIX CKBAXHH, pacno-
NaraeMsIX BOMb NOArOTOBHTENbHbIX BbIpabOTOK Ha
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Yept. 32. O6man cXema CHCTEMBI OCY ICHUS

1 - namecruaxu; 2 — wenedunie pynm; 3 — nuaGasossic nopduputsl; 4 — aHRZeWTOBNe NOpOUPATH; 5 — ByNKaHHYecKue Gpek-
w; 6 — Tydu u TyPobpexwn; 7 — Tydobpexumn aHAeIUTOBHIX K GazanbToBMX Nopduputon; 8 — Tyddutel;, 9 — yuacrks, rue
HaApyQHEIe MECKK JAIerioT HA CKANBHKX nmopoaaX; /0 — AHHHH TeKTOHWYeCKOIo HapyuleHHA; I/ — KOHTYp 30HBI CHBHXEHHSE MO
NOBEPXHOCTH MONAIEMHOTO PYANHKA; 12 — BeRmEnAUMOHHbBIE NpeHAXHEE CTBONM; /3 — INaBHLI W BCIOMOTATENBHAIR HAXTHEIE CTBO-
nul; 14 — ppenaxduie BHPaGOTIKH TopH3lonTa ~110 M 0O CKBOIHLIMK GHIBTPAMH H BOCCTANIIMMA CKBAXMHAMH; /5 — BeHTHIIHIHOH-
Hule BLIpaGoTku rops3oHTa — 140 M C ApeHandiniMu ycTpoficTBamy; 16 — NMOAroToBATeNbHbie BBIPaGoTKE rom3onTa — 200 M ¢ Ape-
HAXHBIME ycTpoitcTBaMy; 17 — NOArOTOBHTenLMKle BRIPAGOTKH TOPH30MTa — 260 M ¢ ApeHaXHLIMU yCTpoitcTBamu; I8, — ueHTpanbHas

HacOCHAS CTAHUMA ropu3oHTa — 400 M; /9 — HacocHBle CTaHuuy ropu3oHTa — 110 M
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Yepr. 33. Paspes 1-1 (cM. wepr. 41)

1 - cynecu; 2 — ONOKH H ONOKOBRIE IMUHLY 3 — NecKH; 4 — MAMEL; 5 — NECUAHHKM; § — KODA BLIBeTpUD AHKS NANE0 30N CHMUX o~
pon; 7 — nopdupnta; 8 — Tydnl B Tydobpexwn; 9 — Bynkannueciue Gpexwmn; J0 — ryddura; 1! - yipecTnaxn; 12 - mabno-
Brie Nopduputh; 13 — pynet; 4 — TeKTOHMUeCKHe HApYIIeHHS; /5 — TropHble BRIPSSOTKM ¢ BOCCTAROUMME cis auuHave; /6 — ypo-
BeHb HON3EMHLIX BOA B BEPXHHX feckax; I7 ~ ypoBeHb MONICMHLIX BOX B HaUPYRHAIX eCKaX B B pyRe; /8 — pomxesuhlt yposens

TIOA3eMHEIX BoL; 19 — waxTHme cTBonn; 20 — CKBO3IMME PUISTPL

ropr3ouTax —200 B —~260 M H BEHTHIAUHOMHOK BHI-
paboTku Ha ropusoHTe ~140 M. ITH CKBEXKKHBI BHA-
mne Gynyr paboTarh ¢ HacocamH, 8 TIO Mepe roToB-
HOCTH IOATOTOBHTENbHEIX BRIpaGoTok GynyTt ¢ HUMK
cOuThl K nepeoBopynoBaHn B CKBO3HhIE GUNBTPSL.
KpoMe Bcex 3THX OCHOBHBIX BOJONMOHM3UTENBHBIX
ycTpoficTs, B NpoexTe JOMKHEI GBITH NPERYCMOTPEHDI
CaMOHITUBAIOLHECH CKBAXHHBI, 336y puBaemble:

M3 [IPEHAKHBIX LITpeKOB — BOCCTAOLME HA Haf-
pynnsie neckd (4ept. 33), pacnosiaraeMsie B ipoMe-
KYTKaX Mei/ly CKBO3HLIMMU PUIbTPAMH;

13 NOArOTOBHTENBHEIX BHIPAGOTOK ~OmepexKaiolme
33860ff — B HanpaBjIeHM NPOXONKH, & TAK)KE HAIDAB-
JI2HHBIE Ha YCTAHOBJIEHHBIE DA3BEMKOM 30HBI BOOO-
OBHIBHEIX CKAIBHEIX Nopog, (CM. uepT. 33);

H3 Hape3HLIX BHIPaGOTOK — HENpaBIICHHEIE B Pad-
JIHYHBIE ¢TOPOHB! B CQOTBETCTBHH C MECTHOH THJpO-
reonorrueckoid 0b6CTAROBKOH WiA oCyuioHMs paipa-
Ge ThiBaEMBIX PYOHBIX TeN H 05pyiLaeMBIX 38TeM OKpY-
Xaoumx BbipaGoTKit NopoR (uepr. 34).

Honxuo 6sirs MPeXycMOTPEHO TaKke YCTPOHCTBO
BCMNOMOTaTeNnsHEIX MEPEMBIYEK, TPENOTE PAILRIOWMX B
Clyvuae NPOPHIBOB BOMBI M NECYAHO-ITHHHCTHIX MOPOH,
MOCTYMUIeHHe MX Ha APy Fie TOPUIOHTEL

[MomaemHbIe HacocHRIe CTRHIMH UenecoobpasHo npe-
AycMAaTPHBATh: ¥ KAXIOro CTBONR, M3 KOTOPOro Be-
OETCH NMPOXOMKA JIPEHAMHBIX LITPEKOB Ha FOPH30HTE
—110 M, 8 y BCIOMOTraTeJILHOro CTBOJA — HA TOpH-
30HTe —400 M — I72BHYI0 H NpPH HeoGXOMMMOCTH HE
OPYTHX OTKATOUHBIX FOPH3OHTAX — YYACTKCBEIE.

BuyTpHpyOHWIHbIE YCTPORCTBE M MEPOMPUATHA B
NepHoN, CTPOKTENBCTBA PYRHMKR ¥ B HRWANHHBIA me-
PHON €ro 9HKCITYATAUMH HIpaloT BAaXHYO ponb H
DOMXHbI BHIMONHATECH C I[OBBOUEHHOR MHTEHCHUB-
Hocrelo. [lo Mepe ocyiueHus K cpaGoTKH yposHedl B

Yopr. 34. Cuicrema cAMONIMINBAIMPIXCS CXBANNN BONPYT
KAMOpM Depe BATAROM BIPLIBOS

1 — poMMxeHMLIR ypoBeHh NOAICMHULIX SON Tepeas olpywe-
HMEM MOTONOWMHLI KAMOPLI; 2 — CAMONVIMDMOUMECS CKBANDS-
Hel; J — MEWHE, OTREANILNAS NOTOROWKY, OSpYUIsSMYD 30
I1 ouspenms; 4 — nepemuINKN; 5 — BeHTUAAUNOHNIIC Biipalor
Ma; 6 - orxerowime mupsforia; 7 — xameps (owicTNO®
OPOCTPARCTSO) ; § — CKBAMNHM IR PAIMEIERUN B IPLBNMX

BEIUSCTS, HCTIONBIyeMble NS CTOKA BOMM NI PYIMNOTO TeNS



HAIDYAMBIX BOMOHOCHBIX CITOMX ~ B MeCKaX, lecda-
HHKax, ONOKaX M COOTBEICTBCHHO B pymHOH 3J0Me,
noTpeSHOCT, BO BHYTPHPYAHMWMHRIX cpencreax Gyner
cmoxarsct. OcobeHHO 3T0 cTaHeT 3aMeTHBIM Mocne
oTpaloTky BEPXHEX ITAXeH, KOTJ3 BO3pACIET CBAIb
MEXIY BOJAMH HaZpy[HOR H PYHOHOCHOH TOMIM H
YCWIHICK OPEeHHPYIOUEA Poib CBMHX NOA3EMHBIX BbI-
paBorox.

JamuTa pyQHMKAR OT TOBEPXHOCTHOrO CTOK2 H3
ITOM MECTOPOX/ACHEN MOIDKHA 3AKITIONATBCA B YCT-
policTPe HArOpHHIX K8H8B, MCCTHRIX BOJIOTOKOB M B
COOTRETCTBYOIIMX WIAHHPOBORHMIX paborax Ha ywacr-
KAX URXTHMX CTBOJIOB, rZl¢ NOBEPXHOCTHbIC BOK!
BOMAHBL GulTs OTBENOHB OT COOPYMKEHHUS.

Tlopanox BBOp2 B fJcHcTBHE coOpykeHuil U
ycrpolficrs i CHCTEMBI 3aIIMTHI, OTBOWAN-
uweit rpeGosannam 0. 1.19 CHaull 2.06.14-85, cnenyro-
ek

1) nomsmst GeITh OPraHN3IOBAKBI H COOTBETCTBEHHO
ISUMUICHN OT MOBEPXHOCTHOTO CTOKS IUIOWIANKH
MIAXTHBIX CTBONOB, 2 33TeM JOMMHL! GbiTh BHINONNE-
MBl M JpYTHE 38UMTHLIE OT NOBEPXHOCTHRIX BOT, Mepo-
TPRATHA; NOCKONABKY CTBONE! HA 3TOM MECTOPOXIE-
HMH 1enecoo0pasHo IpOXOMUTh ¢ NMPHMEHEHHEM 3a-
MOPLXHMBAHMA TpPYHIOB, TO [0 HSUYAN8 INpPOXOOKH
MAXTHRIX CTBOJIOB JIONKHE! GHITH BRIIOSIREHBI HEOGXO0-
MIMLIE NLIONOPOJHBIE 3aBEChHl; B NEPBYI0 Ouwepend
(opEweM 326NRroBpeMEHHO) DONAGHE! GbiTs npoine-
Ml TPH IAXTHBIX CTBONA, 3 Kotopmx Gymyr nmpo-
XOMMTLCA NOA3eMHble NpeHaxHpie BuIpaboTKH, WX-
Hptil ¥ ceBepHuifl BEHTWIAUMOHMEIE ¥ BCIOMOTIaTENb-
Mblil;

2)' BOJIONIOHH3NTENLHBIE CKBAKHHBE! ClieayeT BBO-
IMTs TPYNMaMH, PaBHOMEPHO pacrpefieNIeHHbIMH N0
KOHTYpY InoulanH TeppUTOPHE PYAHHKA, H3 pacTeTa:

VIR CKBRXHH BHELUMEH CHCTCMBI — Ha IOCTHXEHUE
NOHMXXEHUS BA KOHTYpe B HanpynHo#k ¥ pymHoit Ton-
max 2o rayGuHel, Ha S—7 M NpeBbaUANCINEH nOmOUI-
By NeCKOB — K Hauany OYMCTHBIX pabor;

AR CKBAXHH HAN NOM3EMHEBIMM BRIpaGOTKaMM
PymEuKa — Ha cpaboTKy K 3TOMY Xe CpOKY CTaTH-
BSCKMX 3AImMACOB MOA3EMHBIX BOJ B HAXPYHO# TONIIIe,
B KOHTYpe BREIIHEH CHCTeMDI;

YIMTLBAK CPOK CTPONTENBCTBE PYJHHKE IO HAVANA
owicTHaix pafor (5 ner), a raKxke HeoGXOMEMOCTDL
MEXOTOPOTro BPEMCHH HA OPraHW32UMIO CTPOMTENBHOR
WIOWaAKYE H YCTPORCTBO BOMXONOHM3HTENBHLIX CKBA-
WUH, KOBTPONbHLN CPOK NPOROIXHTENHHOCTH OTKa-
UKH 1N DOCTIONEHMA TpeGyemMoro NOHMXEHNA COCTa-

BHT NPMMEPHO 3 ropa; Nepshie BOJACTIORHIUTEMHEL
CKPAXHHEI Ha KOHType noTpefiyerca spomirs B peiicr-
BHE C HOrpYXHBIMM HARcCOCAMH, B JANbHEHIDEM OHN
MOTYT BBUIONRATHCH CPAIY KaK CKBO3HBe GHIBTPEL;

TIO3TANHOCTD BBOAA BOAONOHMIMTENBHBIX CKBANHE
M NOCNeRYONMX MEPONPHATHH NOIBO/IMY KOPPEKTH-
POBATH ONpErieNeHHIE PACYETOM O0BEMEI BOROMOHN-
3HTENBHBIX paboT M, B YACTHOCTH, WHCIO BONOMOHMIN-
TeJIBHBIX CKBANMHE H PRCXOMEI OTKAYEK;

3) B nepHoX OPOXOIKH MOATOTOBHTENBHBLIX BAIP3-
GOTOK, KOTOpbie CNeAyeT BECTH ORHOBPEMCHHO MA
Tpex ropuionrax: —140, —200 1 —260 m (c onepe-
MeHHMEM BEpXHHX TFOPH3OHTOB B 3aBHCHMOCTH OT
NPOH3IBOACTBEHHBIX BO3MOXHOCTEH) clieflyer BhNO-
HATb ¥ BBOANTH B eHCTBHE CAMOHTHBAIOLIHECA CKBA-
XHHBI, 336ypHBaeMbie H3 IPEHANHKIX ¥ HOXTOTOBM-
TeNBHLIX BbIpaGOTOK; B HpOeKTe AOJDKHA OmiTe Mpe-
AycMOTpeHa BO3MOXHOCTh NepeoGopynopanus, NpH
HeoGxomMMocTH (¢ yueroM TpeGoBammii m. 4), BoC-
CTAOMMX CKBaXKUH, 3a6ypHBaeMbIX Ha mecku W ¥a
PYAY B BaKyyMHBle, yTeM NOJKIIONCHHA K HUM B3-
KyyMHbIX YycTaHOBOK THna YBB wmm mpyrux mim
YCKOpeHHA OCYLICHHA ITeCKOB H PYIbI;

4) X MOMEHTY Ha%ana OuHCTHHIX paGoT MoxeT Gurrs
OOIYIIEH PaspbiB YPOBHEH MOJIEMHBIX BOJ B HaADYA-
HBIX NECKAX W PYAOHOCHOH j0HE, NPH 3TOM YPOBeHb
ROI3eMHBIX BOA B HanpymHeX Meckax (Mad mepso-
OUEPeIHEIMH KAMEDAMH) HE IOMKEH OpEBLIiaTh MX
mofoumBy cspuue S—7 M, a B pymHOil j0He nepen
B3pPHIBAMH JOMIMHE GBITH OCYIIEHB! OT rPABHTALMON-
HO BONM B3pEIBaeMBle pYNia H OKPYXAOMmHME e€ no-

Ocratowibii ypoBeHs B HanpymHIX necxax (S—
7 M ) B RaHHBIX YCMOBHRY HE NPELCTABINCT OUACHO-
CTH: hpH 23PLIBAX NOPOAR PAIPLIXIIAETCH, H TO KO-
wecT3 BOMBI, KOTOpoe nonafcT B Buipaboralnoe
TIPOCTPBHCTBO BBIllIE TOPH3OHTA -i45 M, /MUB Hec:
KO/IBKQ WOBBICHT BADKHOCTS SaNOHMBIUCH ero Nopo-
Hbl, 3 CO BpEMCHEM YPOBCHD NOMIEMHBIX BOJ Hall py-
noii cpaGotaercs HOIHOCTBIO.

Tlpu npoexTHpOBAHMM CNeXyeT PacCMATPHBATL M
OpyTHE BO3MOXHBIC NPOCKTHBIC pellieHMS, B WACT-
HOCTH, MCUOJIL3OBAHME [NK KOKTYPHOR CMCTeMB BO-
DOTIOHM3INTENBHEIX CKBaXMH, OGOPYNOBAHHBIX HACO-
CaMM, B3AMEH NPEHANMNBIX UITPEKOB CO CKBOIMBIMIE
GwIkTpaMH, BOCCTAIIHME CXBANHHAMM W NOAIEM-
HBIMH HACOCHBIMM CTAHUMAMM Ha ropudonre —110 w.



3. OPTAHNCAIHA BHYTPHKAPREPHOTO CTOKA
H KAPLEPHMI BOZOOTI/IHB

OGumme nonoxenns

3.1. Opramsauna BRYTPHK2pHEPHOTO CTOK3 Rpe-
CRCIyeT CReMyomIHe Ueim:

2) npenoTBPaTATS OOLITHO COMYTCTBYWOIIME HEOp-
TaHH30BRHHOMY CTOKY PasMbIB M PaspyLICHHE OTKO-
coB Kapbepa (paspess) ;

6) coxpamims uHOWIBTPAIMW BOIL B TOpPHMIE
nopo B QIWILTPAmHI0 ¢ K BOMOTIOHHIMTENBHLIM
ycrpo#fictBaM HWIH B CTOPORY K OTKOCAM Ha Bojee Hus-
XHX FOPHIOHTAX;

B) CO3IARTH YCNOBAA, MPH KOTOPHIX MONAKAI0ONIAE B
KXapsep BOAN He HpenATCTBYRT 3hdexTHBHOMY Bene-
HINO ropHBIX pator;

r) OPraHM30BaTh NEHTPAIMIOBAHHEI BONOOTIHB H
COCPeNOTOYeHHMA BOAOOTBOA, oGnervanmme Namb-
Heilillee ynanenne, HCNONB30BAHAE WIH COPOC Py IHHN-
HBIX BOJI B OTBENEHROE MECTO.

3.2. Kapeep (pa3pe3) monxen GHITh orpaxaes Ha-
TOPHBIMH KaHABAMHM H, IPH HeoOGXOMMMOCTH, 3aMHT-
HBIME famMOGeMH NI CBEMIEHHA K MHHAMYMY BO3IMOX-
HOCTH NMOMANAHHA B HEro NOBEPXHOCTHOTO CTOKA ¢
OpRIeraoIici TEPPATOPHE K BOJ H3 NOBEPXHOCTHBIX
BOTOCMOB H BOXOTOKOB 5 %-HO#H 0GecneneHHOCTH.

33. Cucrema OpraHM’;aMK BHYTPHKAPBEPHOTO
CTOXA H K3pbepHOro BosfooTiHBa B ofurem Ciyuae
BKJIORAET AOXKACBYI0 CETh, HACOCHBIE CTAHIBH C BOJO-
cOopHMKaMH, OTAEMbHbIE HACOCHLIE YCTAHOBKH C 3yM-
ngamau, TpyGonipoBOIb.

B HexoTOpHIX CTywsAX MOXHO OTBOAMTS BOIH H3
K3peepa WM C WACTH €r0 YCTynoB K Mectam cGpoca
CEMOTEKOM.

3.4. Tipu mpoeKTHPOBaHHH OPraHM3AIMK BHYTPH-
KApBePHOrO CTOKa M KaphepHOro BOJOOTIHBE 10M-
AHBE GHITH YNTCHRL:

8) nodsemHne BOMRI, BHICRYHBAKIIHECH B Kapvep
(paspes), NPHIOK KOTOPLIX OMpeMeNAeTcA Re OCHO-
BaHHH rHIPOTEONOTHYECKHX pacieToB (cm. padn,. 14) ;

6) YTCUKH TEXHONOTHNCCKHEX, XO3AHCTBEHHBIX H
GLITOBBIX BOJ B Kapbepe (paspese); pajmeps! yTeuex
UPAHEMANTCA 10 [3HHLIM TOPHOK SaCTH MPOCKTR
DpCANpUATHA;

B) BOmN, 0Gpas’ymmeca U3 aTMOCHEPHEIX OCAX-
KOB, BHMJAOUMX HA TUIOMAd, OrPaHHUCHAYIO 33-
IHIA0EHMHE Kapbep (pa3pe3) HaropHEIMM KaHaBa-
MH u pamBamu; B cnyvuae OTCYTCTBHA ¢ ONHOR u3
CTOpoH BHIPAGOTKH ONAcHOCTH NMPOHMKHOBEHHA B Hee

OOBEPXHOCTHRIX BOJ H HET JAIMTHBIX OTpaxaa-
PUMX YCTPOHACTB, TPAHMIA PAcCMARTpHBaeMOH IDIO-
WAy Ha HEOTpaxKHeHHOM YWacTKe Kappepa (pas-
pe3s) NpHHMMaercA BOONb ero GpoBxH; BenHwHHE
PaCYeTHOTO KapsepHOro CToka, obpasywinerocs H3
aTMOChEpHBIX OCNKOB, ONpenenscTC pPACXONAMH
BOMIEBHIX BOX 06eCHeweHHOCTIO, YCTRHABIIHBaEMOR
INA PAVIHWHKX PACUCTHRIX CTYUSeB B COOTBETCTBHM C
pexoMenpamuamy m. 3.5—3.7.

3.5. IMpn npoexTHpOBaHMH NOXKEBOH ceTH pacuer-
Hb1ii NPHTOK NOXACBHIX BOJ CJICAYET ONPOAENAT: Me-

TOROM INpeNeIbHLIX HMHTCHCHBHOCTEH . MCXOAN H3 Me-
pHOZIa ONHOKPATHOTO NPEBLIIICHAN PACYETHOR RNTCH-
CHBHOCTH OOXIA, PE8BHOrOo 5 romsm, 8 mia ocobo
OTBETCTBEHHBIX OGBEKTOB WITH ONACHBIX B OTHOILCHAK
ycroitvmBocTH Gopros BIpaGOTOK (B CITYWAsX, CTICHA-
AILHO OTOBOPEHHLIX B 34[aHHHM HA NMPOCK THPOBANHE)
— 10 romam (cm. n. 5.5, CHmIT 2,06.14-85), wro
COOTBETCTBYET B IepBOM cnywse — 20 %-Ho#H, & BO
Bropom — 10 %-Hofi 06ecneseHHOCTH HETCHCHBROCTH
RoXpA.

3.6. Mlpn npoexTHpoBannn rnapHOR (B ySscrKo-
Bo#) HacOCHON CTaHIMH, COTJIACHO TpeGopaHnam Enx-
HBIX IpaBun GeasomacHocTH fipn paspaborxe mecro-
POXACHHA NOJIE3HBIX HCKOMAEMBIX OTKPLITHIM CRO-
cobom (n. 482), Reo6XOMMMO NMpPENyCMSTPHBATS NO-
nmayy paGowHX HACOCOB, 0fecneTBIOWYI0 OTKAYKY B
Tevene He Gonee 20 ¥ MEKCHMAIMHO OXGUISEMOrO
CYTOUHOTO NpHTOKa BOAN, KoTOpMH pexomenmyercs
TMPHHAKNMATH C YYeTOM BoR no n. 3.4, a, 6 n nparoxa
ZIOXIEBHIX BOJI, ONPERENAEMOro HCXONN HI CyTOTHOTO
CNOA OCAJKOB NpPH IEPHOAE €r0 OMHOKPATHOrO mpe-
suuuedns 0,33 ropa, 8 min ocoBo OTBETCTBEHHMX
obsexro (cM. n. 3.5) — 1 ron.

3.7. Tipu npoextrpossnun BonocOopiMKkos cor-
nacro n. 3.12 CHuII 2.06.14-85 no/oxna Sume ofecnie-
9eHa MX BMECTHMOCT: (C HCIIOMB3OBAHMEM IO BOS-
MOXHOCTH BhIPaGOTaHHOTO MPOCTPANCTBA) Y rIannoR
H KXol y¥acTKOBO# HACOCHON CTSHIDIH, KAK NPABM-
50, pasHas o6beMy pacueTHOro croks, Koropmit pe-
KOMeHIyeTCA NPHHHMATh 38 BpeMA | CYT ¢ yYeTOM
Bof no n.3 .4, a, 6 | NpHTOKA AOXKACBHIX BO, ONpene-
JIAEMOTO HCXONA W3 CYTOYHOrO CJIOA OCaAKOB MNph ne.
PHOJie ero OJHOKpPATHOTO IPEBHINCHHA 5 5eT, & Wik
0c060 oTBeTCTBENHHBIX 0BbeKTOB (CM. 1. 3.5) — 10 et
33 BbINETOM BOJIbI, OTKAYMB3EMOM 32 ITO X BpeMS
(1 cy1) Hacocmoit cramumefl; NpH EEBOIMOXHOCTH
BLINIONIHEHHR 3TOro TPEeGOBAHMA B MPOCKTE MODKHBI
OpiTs NPEMYCMOTPEHE HeoGXomMMBIE MEPONPHATHA,
NIO3BONANIHE BPEMEHHOE 3aTOINEHAe HIDKHAX Palo-
9HX rOPH3ORTOB, M BONOCGOPHMKH BMECTHMOCTBIO,
PpaBHO# Me MeHee 3-7aCOBOTO HOPMANBHOTO MPHTOKR
Box (ton.34,1a,6).

IpemycmaTpuBaemsie MepONPHATHA (B OCHOBHOM,
B 4YaCTH pPa3MCIUCHHA oGopynosumx CHCTEM H METO-
OB pa3paGoTKM) MONKHBI MCKIIIONATH BO3IHHICHOBC-
HHE CYUIeCTBCHHbIX 3ATPYOHEHWH NMPH NPOHIBOJCIRE
TOpHBIX paboT B JOMYCKATh HOPMATbHYI IKCIUTYSTE-
umo Kapsepa (paspesa) W IpH QOXRAX, MPEBHIIIAL-
IMAX PacueTHYI0 HHTCHCHBHOCTb, 3 TAKXE NMPH TEAHHH
cHera. B HeoGXOmMMBIX CTyvasmx clenyer BOMYCKATS
OTKAuKy MOBBLIIEHHBLIX IPHTOKOB K3phePHBIX BON HE
TOMBKO paGOYHMH, HO H Pe3EPBHBIMA HACOCSMN,

PacueT NOBEPXHOCTHOTO CTOKA B KAPKEpe

3.8. PacueTHniit MPHTOK HOXAEBLIX BOQ q,, 1/C, K
NOTKAM H KaMaBKXaM H8 yCTynax Kapsepa (paapesa)
1O METONy TNpeNeNbHEIX KHRTEHCHBHOCTel cnepyer

onpeaenats no Gpopmyne

ZmHAl'z F
q’ t,’»"l—ql m‘ ( )
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TR 2,49 — CpenHee 3HauenMe Ko3ddHUMEHTa, Xa-
PaKTEPHIYIOWIETO NOBEpPXHOCTHL Gacced-
Ha CTOKa, KOTOpOE pPEKOMEHIyeTcA
OHPENEsIATL KAK CpE/IHEB3BEILICHHYIO BE-
JMWYHHY HCXOHA M3 3HAuCHWH Z, mpuBe-
HeHHBIX 8 Tabn. 2.

TaGnunga 2

Tosepxsocrs z Vo
Bece rpynrosnie nosepxuoctd, | 0,064 0,15
KpoM¢ 3a[iIcpHOBaHHMX M OT-
KPBITHIX fleCYaHBIX NOPOH,
3anepHoBaHHBIe TOBEPXHOCTH 0,038 0,09
O6raxennbie B Kapsepe nosep- | 0,032 0,075
XHOCTH MECYAHBIX NOPOT

flpu meuann e MNpusenennne INaieHAs x03hdm-
UMENTOB Z N W )y MOXKHO YTOUHSATS 10 MECTHLIM Y CTIOBHSAM HA
OCHOBAHNN COOTB CTCTB YWOUHX HCCTIEHOBaHAN.

A — mapamerp, onpenenaembrii no dopmyne

P \7
=Y

r

A=Q1020n(1+

anech Jz29 — HHTEHCHBHOCT, HOXAA, N/c Ha 1 ra, ma
DaHHOH MECTHOCTH MPOJOIKHTENBHO-
cteio 20 Mun npn P = 1 rop, onpenense-
Mas 1o 9epr. 35;

M — MOKA3aTeNb CTENeHH, ONpefenseMbid o
1a6n. 3;

P — nepron OMHOKPTHOrO NPEBbILLIEHNs
HHTEHCHBHOCTH [OXAA, IPHHHMACMBI B
COOTBETCTBMH ¢ 0. 3.5 M 3amaHueM Ha
MPOEX THPOBaHHE;

m, — cpenHMee HHCIO AOXMeH 32 rof, MpHHA-
maemoe Nno 1abn. 3;
Y — NOKAaTeNb CTENEHK, NMPUHMMACMbl#H O

F — pacuetnas mowmans CToKa, ra, NpHHEM-
MacMad B COOTBETCTBHH C 1. 3.4, B;

!, —pacuerHas MPONO/DKHTENBHOCTD HOXKOA,
pABHAs NPOSOIDKHIENBHOCTH ITPOTeKa-
HAA [OXKAEBBIX BOJ MO MOBEPXHOCTH M
BOJOCTOKaM [0 PAaCucTHOTO YYacTKa,
MHH, onpenensiemas no Gopmyne

G =loon* Legnt Uy, 3)

oo — MPONONAMUTENBHOCTS MPOTEKAHHA [OXK-
JICBBIX BOJ 10 KaHABb] Ha NEPBOM (Bepx-
HeM) ycTyme, NPUHBMAcMAR PABHOH S —
10 MuH, a gNA KAHAB HA OCTAIBLHBIX
ycrynax — 2—-3 MuH;

tom — TO ke, Mo KaHaBaM KO cOPOCHON JHHKH,
MHH, onipenensemas no ¢opmyne

I
togn = 0,021 40
v

, “

can

logn — mnwna pacuemsioro yuwactka xaHaBmi OT
BoAopaszena J0 COpOCHOM THHUM, M

Vogn — PACYETHAA CKOPOCTh TeyeHHA B KaHaBme
Ha Y4acTKe, M/C;

tp — NPOROMIMTENBHOCTD NPOTEKAHHA JOXK-

HeBBIX BOZ 10 Tpy6am cOPOCHOM TWHMM
JIO PacCUMTLIBAEMOTO CEYeHHs, MUH, Ofl-
penensemas no popmyie

p
tp=0011-E—, ()
P
Ip — mmHa pacueTHoTO Yyyactka cGPOCHOM M-
HHH, M;
Vp — PacyeTHaA CKOpPOCTb TCUEHHMA Ha yyacTKe,

M/c;
npH ¢, = 5 muH B dpopmyny (1) BROIHT-
cA MNONpaBoulbli KO3((HUHEHT, paB-
Heii 0,8;

K — xosdpduunent, yuTsipawomit HepaBHO-
MEPHOCTb BBINAAEHUA AOXAA NO MUioma-

Ta6n. 3; Ax ¥ MIPUHAMACMBLA 110 Ta6n. 4.
Tabnuuna 3
Pation 3uavenke n npu - - , 3Havenne 4 OpH
P21 P<i ’ P=033 P=1
To6epexaa Benoro n Bapennena mopeii 0,40 0,35 130 1.33 0.48 0,68
Cenep epponeiicicoii wactn CCCP n 3anapmoi 0,62 0,48 120 1.33 047 0.68
Cubupn ’ ' '
Papsmuneie 0GnacTH 3anaga M UEHTpa eBponeil- 0,71 0,59 150 1.54 0.44 0.65
cxoit wvactu CCCP ' ' '
PannuAHbIe 0GnaCTH YK pauHb! 0,71 0,64 110 1,54 042 0,64
BossbiietiHocTH eBponefickoit vactu CCCP, 3a- 0,71 0,59 150 1.54 0.44 065
namHuIR cxmon Ypana ’ ’ ’
Bocrox Yxpaunst, HH30Bbe Bonru u NoHa, H0x- 0,67 0,57 60 1.82 0.31 0,55
ruiit Kpaim ’ ’ ’
Huxatee Mosomxme 0,66 0,66 50 20 0,26 0,50
Hapertpeniie ckIOHB BO3BbILIEHHOCTEH €BpO- 0,70 0,66 70 4 0.39 0.60
neiickoit wacru CCCP u Ceseproe Ipemcas- 15 ' ’
Kasse

2




Ilpodorxenue raba. 3

Paton 3xaveHue n npH m, Y 3uadenne u NpH
P>1 P<1 P=0,33 P=1

C1aBpononsckad BO3BLINEHHOCTb, CEBEPHbIS 0,63 0,56 100 1,82 0,35 0,58
npegropss  Bonsiworo Kaskasa, cesepusiit

cknoH Bonsuioro Kaskasza

H0xnan vacts 3anagnoi Cubupy, cpemHee Teue- 0,72 0,58 80 1,54 040 0,62
Hue p. Yiny, pasion 03. Ane-Kynp

Henpanpubii # Cesepo-Bocronmii Kazaxcran, 0,74 0,66 80 { 1,82 0,34 0,56
npenropba Antas

Cepepbte cxions: 3anagubix Cann, Jaumwicko- | 0,57 0,57 80 1,33 0,45 0,66
ro Ansray

Jxynrapcknit Anavsy, Kyssemxmi Anaray, 0,61 0,48 140 1,33 0,48 0,68
Anrait

Cepepnnti ciuioH 3anagneix Cani 0,49 0,33 100 1,54 0,41 0,63
Cpentias CaGups 0,69 047 130 1,54 043 0,64
Xpeber Xamap-Taban 0,43 0,35 130 1,82 0,37 0,59
Bocroyuan Cubups 0,60 0,52 90 1,54 0,40 0,62
Dacceiun [lunky ¥ Aprynu, fonwuHa CpepHero 0,65 0,54 100 1,54 0,41 0,63
Amypa

Bacceinn Konsimer u pek OxoTckoro mops, ce- 0,36 0,48 100 1,54 0,41 0,63
BepHas yacrs Hipkreamypckoi HE3MEHFHOCTH

TloGepexse Oxorckoro Mops, Gacceiirbl pex 0,35 0,31 80 1,54 0,40 0,62
BepunroBa mopa, ueHTp H 3anag Kamuarkn

Bocrowioe roGepexse Kamuarku mxHee 0,28 0,26 110 1,54 0,42 0,64
56° c. .

MoGepexne TaTapckoro nposinsa 0,35 0,28 110 1,54 0,42 0.64
Paiton 03. Xanxa 0,65 0,57 90 1,54 0,40 0,62
Bacceinm pex Anomckoro Mops, o. Caxanu, 0,45 044 110 1,54 0,42 0,64
Kypwibsckue o-Ba

10r Kazaxcrana, pasuuna CpenHedt A3um B ckio- 0,44 0,40 40 1,82 0,27 0,51
Hbi rop 1o 1500 m, Gacceiin o3. Hecpt-Kysis 1o

2500 M

Cxnousl rop Cpempeit A3un Ha Beicote 1500-- 0,41 0,37 40 1,54 0,33 0,56
3000 M

0ro-3anagnas Typxmenna 0,49 0,32 20 1,54 0,25 0,51
Yepruomopckoe nobepexxse M IaNamHbIi CKIIOH 0,62 0,58 90 1,54 0,40 0,62
Bonsiuoro Kapxasa go Cyxymu
TloGepexbe Kacnuiickoro MOpA H pasHHHA OT 0,51 043 60 1,82 0,31 0,55
Maxaukansl o baky

Bocrommstit cknon Bomsuroro Kasxasa, Kypa- 0,58 0,47 70 1,82 0,33 0,58
ApaK CUHCKasA HU3M2HHOCTB 110 500 m

IOxwpiit cknon Bonpworo Kaekasza Bslilie 0,57 0,52 100 1,54 0,41 0,63
1500 M, 1oxustit cxnoH seiue 500 M, TarACCP

[MoGepexse Yeproro mops mwxe Cyxymu, Kon- 0,54 0,50 90 1,33 0,45 0,66
XHACKAA HH3MeEHHOCTh, civloMel Kapkaza pmo

2000 M

Baccein p. Kypst, Bocrousas gacts Manoro Kas- 0,63 0,52 90 1,33 045 0,66
kasa, Tansuuckuit xpeber

CeBepo-3anagsas ¥ UEHTPANBHAS YacTh Apme- 0,67 0,53 100 1,33 0,46 0,67
HHH

Jlenxoparb 044 0,38 7 2,2 0,32 0,55
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Hsoannnn unvencunnocrel g (N0 Rannum NHMN AKX)
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Tabnuua 4

finomans croxa,ra | S00 | $00 | 1000 2000 | 4000

3nmenne  xoadpdm-| 1 095) 090} os8s| o8
wmenTs K

Npumep 16. Onpedenurs pacweTHMe pacxomm BO-
mooTBOAHOK XanaRsy M2 ywmcrxe By A, pacnonomen-
Hofi Ha neppom (BepxHEM) ycTyne Kspeeps, Bpw cpen-
welt ckopoctn Tevenus B xansse 0,70 m/c n cBpoc-
Ho#H nurmn AB, orBommued BORY H3 MPNMBIKAOUMAX
K Heft BONOOTBOAMBIX KaHap (uept. 36) mcxopx H3
cpemiell CKOPOCTH Bofiki B 1pySax 5 m/c. Kapsep
pacnonoxen » pafione Kypcxoit o6n.

Pacvetsan miomamy CTOKA WA PACCUMTHIBAEMOTO
YSacTKa BONOOTBOIHOH KaHABH OT Bomopasaensiol
Touku B, no conpsxenus co cOpocrok mumeft » ro%-
Ke A cnaraercs H3 TEPPHTOPHH MeXIy HAropRoit Kxa-
HaBoft 1w Gposkoil kaprepa c 3aneprHoBanno#f rpynro-
Bo# moBepxHocto (3,5 ra) m oGHmxenmofi » Bepx-
HeM OTKOCe NOBEPXHOCTRO NecTansx nopoy, (0,5 ra) ;
JIME3 PACYETHOTO YUacTKa KahaBul (0T HanGonee yna-
JCHHOH TOuKH B, MO PACCMATPHBACMOTO CCUCHHA B
TouKe A) cocraaser 350 M.

Pacuetdan miomany CT0K2 1A PACCRHTHIBAEMOTO
yRracTxa cGpocHOR THHINM BICIIORRET IOUIAAN ORCPHO-
BaAHofl TepPHTOPMH MEXHy HAropnoii xamamsoll N

54

OposxoRt xapseps ma ysacrxe 8, B; (Mexuay apyms
BoZopesnenams) ® ywcrks Gopra xapecpa mexpy
IV e Bozopenenssat By n B, Oposxoi xapeo-
P8 X JIOTXOM H2 KPORNE CXABNMX NOPOQL, BPeACTaS-
NENNOTO MOBEPAMOCTII® WecwmmMxX mopon (05 +
+09+23+10+415 =62 r) nnos

mpowmx nopon (1,1 + 32 + 07 ¢+ 25 = 75 n);
oMM peceeTHOro ywscrxa cOpocmod memm  (or
npmvaicsmell  BoROOTBOIMMOR KANABM BR NOPROM
yCTyne no NOTKa Ra KPOBNE CXAMMEMX IOPON COC-
Tenmer 220 M) .

Onpenensem cpepmee maverme X0dhguumenron
CTOKR 2,y B 3ABNCHMOCTE OT DpRNRMSCMMX DO
1300, 2 X03SMMENTOD 2, XAPEKTEPHIYIOUPX TNOBLP-
XNOCTS CTOKA

ana sonocGoproll ITOMIAITE YSACTIE KEREPM
- 0038:3540032-05 w37,

35405

ann sopocGopmok wioumay yuacrxa cOpocHolt mn-
i

Zmid

- 0:038.6,65+0,032-.6,2+0,064 - 7,5 -
665+62+75
= 0,046.

TTpmoraen TPOROANRTHIHNOCTS DPOTEKAIS NOX-

AeBHIX BOX /10 KAKABAS B8 HOPPOM (BepXxmens) ycTyne,
teons pesmoit 10 rem.

Lmid
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304 DO KauaBe Ma NepBoM
xapsepa ot Haumbonee ymanesnoii
Vean

Onpenensem no dpopmyne (4) npomomsurenssocrs

DPOTEKSHHN JOMIEBAIX
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Tlo popmyne (2) onpenensem napamerp A

150.

154; m, =

£

CCCP:n=0

TIpOROIXHTENLHOCTS NPOTEKAHMA NOXKALBHIX BO 110
PACCUMTBIBAMBIX CCuYCHUH I, omupenenseM no popmyne

L84
) =90 -8,389 .1,536 =

g5

Ig 150

(1+

A =90.20%"!

B Touxe A BOJOOTBOAHOH KAHABRK

@Q):

= 1160.

t,= 10+ 105 = 20,5 mun;
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OnpenenseM no ¢gopmyne (1) pacueTHbie pacxompl
DOXIEBHIX BOA ¢, B PACCTATHIBAEMBIX CEYEHMAX, NpH-
HMMas cornacio ratn. 4 ko3ddumment K papueiv 1:

B Touke 4 BOROOTBOIMOM KaHaB bl

_ 0037-1160"% -4 _ 0037-4757-4 _
20’51.2 .0,71-0,1 9,69

= 72,66 n/c;
B TouKe 5 cOpocHo# nuuuu

— 004611607 - 2035 _ 0,046 -4757-20,35
21,25%3 07101 996
= 445,04 z/c

3.9. Cyrouynmii npUTOK OOXAEBHIX BON B Kapbep
(pa3pes) 0, M°/cyT, onpenensior no Gopmyne

Qp = 10K ¥y, H,F, ©

roe V,,, — cpentee 3Havenne obmero xodddiaumenta
CYTOUHOTO CTOK2, BHNHC/IAEMOE Kax Cpen-
Hee BiaBELICHHOS JUIX PACUCTHOM IUIOMIANM
0O WacTHBIM 3HAYeHHAM W, IpPHBEICHHLIM
B 1abn. 2 uam onpeaesnfeMoe no gopmyne

Vins = Zmig [‘ho (l + 'i,f%- )1] 0.2, @)
r

Hp —cnolt cyTouHuIX OCamKOB MM NEpHONE €ro
ONHOKPATHOrQ HpeBbileHist P, ner; 3Haue-
H4s H, NPUHHMAIOTCA N0 NaHHbIM Gmibkaii-
X METEOCTAHIMA; fpH OTCYTCTBHMM H3H-
HBIX METCOCTARHUMA MOMYCKaeTCA [PHHH-
Mare 3naseiua H, npa P = 5 ropam u 10
ronam no rafn. 5, a gna P = 0,33 rona u
P = | ropy BeimCnATS O pOpMYTIE

a

r

11p=“pH§; (8)
A AN
Wy = b | )
1+ 85
lgm,

3HaveMus pg,3s H My A PIUIMYHBIX PAHOHOB
CCCP npupenens: p 1a6n. 3.

fipamep 17. linx xapsepa, pacnonoxeHHoOro B paito-
ne CamapKaHna, onpeaennTh CyMmapHble IPHTOKH NO-
BEPXHOCTHBIX BOM, HEOOX0MMMY 10 NoAATy paGowx Haco-
COB KapbepHOd HaCOCKOi CTAHIUMH i TPeSyeMyIo EMECTH-
Mocts BogocCopiuxon. [IpHTok B Kapsep NOM3EMHBIX
BOR, QRALTPYIMUHAX B OBXOR APeHAXHLIX YCTPOHCTB

— 400 M/a; moTepy GLITOBLIX M TEXHOMOrHHECKUX
Box B Kapsepe — 100 M fu. Inomame BogocGopa F =
= 1000 ra, 30 % BopocGopHOll MIOWANM — BCKPBITHIE
B Kapeepe HecKM ¢ O6mmMm KoaddumentoM cToKa
¥= 0,075, ma ocTansHOl YacTH BoIOCGOPHOR 110 a-
m Y= 115.

B coomserctuM ¢ n. 3.6 HPHTOK HOBEPXHOCTHBIX
BoA mId noaGopa o6OpYHOBaHHA HACOCHOW CTaHUMy
onpefenseM U3 NEPHONA OJHOKPATHOTO NPEBLILLCHUS
P = 0,33 rona.

3uauenue ko3b-puimenta /1 o ;3 3 Haxomum no 1abn. 3,
Kak mna rora Kaszaxcrama, pasmus Cpepmeit Asnu n
CKIIOHOB Frop BhiccTO# A0 1500 M — o33 = 0,27

Crnioit ocankos npu P = 5 ner pnn paiiona Camap-
KaHna cornacHo 1ar. S Hg = 33 mMm.

Pacueminiit cno#t ccanxos npu P = 0,33 ropa onpe-
mensem 110 popmynefs)

Hclgg = 0,27 .33 = 891.

Koapdumment K, ymromaoumii HepaBHOMCpHOCTD
Boiflageuua ocakop no wrowanu F = 1000 ra, cornac-
HO Ta6n. 4 K= 09.

Cpemmmit koap@uupieHy cToKa

¥y = 0,075 -03 +0,15 -0,7 = 0,1275.

Pacuemnniit cyTouHmifi CTOK JOXKHCBBIX BOA B Kapbe-
pe s noaGopa oGOPYNOBAHUA HACOCHOR CTAHIMY f1O
dopmyne(6]

Qo33 =10-09-0,1275-§91 - 1000 =
= 10 224,2 M3 /cyT.

CyMMapHBIH pacueTHbIH CYYOUHBIH CTOK TIOBEPXHO-
CTHBIX BOJ| B Kapbepe:

T 0 =102242+400-24 + 100 - 24 ~ 22224 M*.

Heo6xomuman nopmava paGosux Hacocos Qp Hacoc-
HOW CTaHIpu:

Pacuerpili CyTouHRi NPHIOK K KApLEPY INA ONpe-
QeNeHHA BMECTUMOCTH BOJOCOOPHAKCS COFNACHO
1. 3.7 onpenensem na dopmyne (6) npu P =S neru
cyTousioM cnoe ocagxos (g0 TaGi. §) Hs = 33 mm:

Qs = 10-0,9-0,1275 - 33 - 1000 = 37 868 M* [cyr.
CyMMapHe(ii pacueTHbI CTOK B Kapbepe VI pacuera
BOJOCOOPRAKOB
L0 = 37868 +400-24 + 100 . 24 = 49 868 M°.
Heobxomuman BMmectumocTs 0, , M, BonocGopHuKa,

OPHHMMAA Nopauy paGouMX W Pe3epBHBIX HACOCOB
1500 m* /4 nonywm

Q, = 49 868 — 1500 - 24 = 14 000 M°.

Ta6bnunga S
PecnyGnuxa, kpaft, ofnacts, CyTounbIt MAKCHMYM Pecny@nuxa, kpatt, o6nacrs, Cytounsit MakcuMyMm
OYHKT OCanKos, MM, fips P, ner NYHKT ©CafKOB, MM, npy P, net
5 10 *_' S 10

PCOCP Buifck 36 41
Anraiicxuil xpait 3MEHHOTOPCK 40 52
Anefick 32 39 Ponuxo 26 33
Bapuayn 37 46 Toryn 30 34




Dpodonxcerue robn. S

Pecniy s, Kpak, ol Cy y™ PecnySrmus, xpaft, ofnscrs, Cyrownift Maxcusty™
nyuKr OCAKOB, MM, DM P, ner aymer ocanxon, M, npi P, ner
5 10 s 10
Heanoacxan oba.
?-:u{pc wan o 60 7 Heanoso 41 49
Tenma 53 60 Kustennma 38 4
Yers-Hiowoxa §1 65 Hpxyrcxas oba
Apxanzeavcxas o0a. goznﬁﬁo :g ;g
ApXEHrenbeK 37 43 PRTCK 3 3
Bapaunei 25 30 Hmimcx s 58
Hiugurs 28 3 Hpxyrox P
Onera 32 38 :({:EZ:“ ;2 3
fpenck 39 47 . 38 46
Acrpaxancxas o6a. Tepenos 41 46
Actpaxans 31 40 Cmomuxa 57 73
Bepxamit Backywuvax 29 35 Tatiiuer 40 49
XapaBanu 25 3t P “cer
uno-Baaxapcxan
Bauixupexas ACCP Hemsanx 60 7
Benopenx 36 42
Bupek 34 37 Kasununepadexas obin.
Meneys 36 42 Kanumnrpag 51 64
Yo 35 40 Kanununcxan o6a.
fluayn otn 38 9 Kamnann 40 438
Benzopodckan Kaamst
yxan ACCP
Benropon - 45 54 E—— 43 48
Bpancras o0a. Kaayxcxas o,
Bpanckoe necHHIECTBO 43 51 Km;’u 50 63
Eyparcxas ACCP Kamuarcxas o6a.
Babywxm 64 81 Kriomt 4 %
Baprysm 36 44 Kosmnipescx 34 38
Knaxrta 42 53 Mion
HKOBO 36 42
Monst 29 4 Ha 62 76
Ynan-Ym 42 52 o
Tlerpomasnoncx-Kamvarckni 133 160
Baadumupciar c6a. CoGoneso 65 79
Brapumup 45 53 Yers-Kamuarck 39 46
Mypom 4 48 W' Kapeascxan ACCP
Boneozpadckan ofa. Kems 40 48
Banrorpan, 37 46 Konnonora 33 38
Kampunm 34 41 Ononen 34 42
Kotensamxoso 38 42 Manam 30 37
Ypromauck 40 50 Tlerpoaasonck 40 50
mron 36 45 Kemepoacxas ofin.
Boaveodcxan o6a. Kemeposo 32 37
Burrerpa 40 49 Konnoma 49 54
Totsma 41 45 Mapionicx 38 46
Boponexcxas ofa. Taiira 39 4
Bopouex 44 54 Kupoecxax o6a.
Knpos 41 48
Cananm 36 43
Hazecrancxas ACCP Komu ACCP
Axrst 36 43 Terpyms 27 31
Tiepbext 50 66 CrKThIBKAD 36 42
Maxauxana 47 57 Yers dilyrop 34 40




Mpodonxenue rabn. 5

Pecay xa, xpalt, Cy '] PecuySmuxa, xpaht, o6 CyTonisiht MaxcuMym
nynxy OCanKOB, MM, tpa P, nerl aymsT OCARKON, MM, IpH P, ner
s 10 s 10

Kocrposcxan obia. Hosocubupcx 38 48
Kocrpoma 39 43 Yynnm 36 43
Kpacnodapexuil xpaii Omcxan 06a
Kponorxun 43 49 Omex 31 44
Hosopocemitex 73 90 Tapa 42 $3
Coun 105 126 OpexbOypzcxas 06a.

T S| e || orewow 0¥

sapeoK Opaoacxan obin.
Tyance 109 132 Open 45 52
Kpacuanpexuii xpeit TNexyencxan oba.
Awmex 31 49 3aMeTain0 38 46
Bororon 42 53

NMexza 43 51
Bo! 38 45
TySaNs

Bepxuenmbarci kX] 37 [epucxan o6n.

Kanck 36 45 Bucep 43 51
Kexoma 26 30 Kuaen 44 56
Kpactoapex 44 58 Kymamxap 35 41
Mustycunex 32 38 Nepas 40 50
Kypzawcxas o0a. Ipumopcexuii xpaii
Kyprau 37 45 Bnagusocrok 120 142

Tepuei 110 134
scan o6a. P
ll?y:cx 49 64 Oypmanono 66 80
IIexoackas ofa.
Jlenunzpadexas oba. Hnpuma 46 52
Jlenmnrpan 38 47 Tnos 40 45
Coupia 40 50 Pocroscxan ofia.
Jhuneyxas o6n. Kamencx-lax et 42 52
Tinneux 40 50 Mm”POWn 43 g
Pocron-#a-llony 50
zandmcxu oba. - Taraspor 51 68
Aps 3 Praancxan o6a.
:l:::m oyx g 35 Px3ans 43 $3
One ™ 2 g: Camapcxas 06a.
Yens-Ono PX] 3 Canapa 40 ®
Fracx 38 4 Caparoeckas o6n.

Mapuiicxan ACCP gf ToB * 39 ::

Houxap-Ons 36 44 pa 40
Pruuteno 37 44

Mopdoecxarn ACCP Caxanuncxas o6a.

Capasex 43 [ Jonuucx 84 104
Mocxoecxan o8a. Kypunsck 70 82
Tiasnoncxnit Mocag 47 8 Oxa 45 54
Mocxea 39 46 Ceaepo-Oceruncxan ACCP

Anarwp 72 86

Mypuancian oBa. Bnamixanxas
Morueropex 32 39 68 90
Mypmanck 28 32 Ceepdnoecxas ofia.

XuGunt 31 36 Asnansencx 37 42

Bepxorypse 37 43

Hxezopodcxan 0bia. Ceepanosck 50 63

Hwoxmuit Hosropon 38 47

Cuonencxas obia.
Hoezopodcxas 06a. Cmonencx 43 52
Hosropon 40 48

Crasponossciuii xpaii

”DQW” oo Apgrup 39 46
Kouxs 39 47 Kucnosoncx 49 58
Kymuo “ 53 Plpuxcymex 45 53




Dpodonxenue robn. 5

PecnryOmuxa, xpatt, 06 Cyroonit maxcumym PecnyGmuxa, xpefl, o6nacts, Cyrownifl maxcmym
nyNKT OCMIXOB, MM, pH P, et fayNxr ocanxos, MM, npu P, et
5 10 ] 10
Tamboscxan o6a. Bumv 33 4
TamGon 40 46 Juipaxa 32 36
Kazame 26 7
Tarapcxan ACCP Kwiocop 27 33
Kasams 39 51 Jlenck 45 56
Memnsemck 39 46 HiopGa kL 61
OnexMmumcx 31 37
Tomckas 00a. Cacxaunax 23 25
Konnauzeso 33 40 Cpemexonmex 20 24
Cpemuuit Bacroran 38 44 Cropen-Kwoem 38 44
Tomex 38 46 Tommno 23 25
Ycm-Oaeproe 35 43 YymsMan 44 ::
Hlenaromm: 33
Tyeuncxan ACCP
Kamosan 28 34 Axyrex 30 35
D e o | g | « | s
Tyna ! Hexpacosckoe 38 46
Tiomencxar o0a. y ocp
Bepeaoso 39 46 Bu“:m oGin.
Jembanckoe 38 43 K l::"x” 56 7
Canexapn 36 42 )l(l;c 0“""’.“‘ o 57
ToBonsck 41 47 MepHH
Tromens 4 54 Boasixexas o6a.
Yomyprexan ACCP fyux 46 58
T nason 32 38 ienponerposcxas ola.
Hxencx 35 42 Iinenponerposck 44 52
Capanyn 36 4“4 Jloweuxas oGa.
Yasanoecxan o6a. Mapnynons, nopr 48 59
Cvuruneit 40 52 BonroBaxa 43 52
Cypcxoe 3 4“4 Auromupcxan o0a.
XaGapoecxuii xpai Kuromup 4“4 54
BrpobGrmxan P 84
Oxotck 50 59 3‘:::;: K 00 $3 59
Hm. Tlomms: Ocanenxo 52 63 Beperoso 42 48
Cosercikan I'spam 84 100 o
3anopoxccxar oba.
JeanOuncxan obn. | Bcpm 46 55
YenaGemcx 40 48 Janopomse 52 63
eueno-Huzywcxax ACCP Py
Tpoxaiit o1 n Hnamo Opamonce oo 50 60
Jurunckan o0a. Kuescxax o0a.
Armmcxoe 49 58 Kuen 51 61
Bopaa 49 57
Kpacinii Uncol a2 50 “K':‘;o":"‘m”“’“" oo . s
Moroua 54 66
Hepwmnck 39 4s Kpsimcican ofin.
Cpetenck 44 53 Epnsropus “ 58
Unra 39 46 Crmdeponon 57 72
Qeoocnx 45 57
Yysawcxan ACCP m n 89
Topeuoe 43 % Jhaoecxan ola.
50
HeGoxcapst “ Pana Pycexan 50 57
Axyrcxan ACCP Crpuit 52 62
Anpan 3 45 Typxa 59 &
Bepxonmex 20 ig Huxonaescxan o0n.
Brmofick 35 Huxonaes 56 )]




IIpodoaxenue raba. 5

PectiyGnnxs, Kpat, o6 Cy Pecnymrxa, xpat, o6 Cy T I
0CaTXOB, MM, npx P, ner nyRKT ocanKos, MM, ipn P, net
s | w0 5 10
Odeccrcar 064, Kawxadapouncias o0a.
JhoGamenxka 50 60 MyBapek 26 31
Onecca 46 56 Kapim 29 34
onrascxas obie. Hamanaanckan o0a.
Hontass 50 64 Hamanrax 26 32
Posencxan obn. Camapxandcxas o0n.
© Capmnt 56 66 Camapkang 33 38
ol Karrakypran 32 39
(C:)'y:zm ~ 43 52 Cypxandapuuncxas oba.
Ilenay 41 49
;‘epnomacxﬂl o0a. n 58 Tepmes 22 25
pHONOIL Chipoapsuncican oba.
Xapsxoecxan o6a. Mnpaauyns 28 34
xlp;xog 45 54
Tawxenrcxas o0a.
Xepconcxan oOn. “ s Tamrcent 35 40
Xepcon 2 Yappax 53 62
Xmeavnuixan o0, De
lleneronka 49 56 peanewa ot
®eprana 24 30
Kamenen-Tlogomscxut 52 59
7 ot Xopeamcxas o0a.
epxaccian 5 Ypremu 18 21
¥ 52 65 Kazaxcxan CCP
Kan
Yepruzoecxan o0n. Axnobunckan o6a.
Yeprnron 43 52 AKTIOBHHCK 32 38
Jeprosuyxas oba. Yenxap 26 33
Yepronup 54 62 Imba 28 34
Benopyccxas CCP Anma-Arunckas o0a.
Bpecrexan o6a. Anma-Ata 47 53
Bpecr 50 60 Bocrouno-Kasaxcranckan obia.
ButeOcxan o6, Saican 32 3
Burebcx 48 59 Karon-Kaparaii 33 38
Tomensexas oba Yem-Kamenoropex 35 41
Tomem 48 58 3BIpAHOBCKOE 36 42
Typveackan obn.
Tpodnexcxan oba.
T'pomao 50 66 Typren 28 36
JbxamGyascxan oOn.
Muncxan oba.
Moo “ 4 Txam6yn o 36 4?2
Jxcb3xareancxan o6n.
/;1702"4‘“"” o0a. 4 4 JTIxeaxaran 20 24
ormies Kapcaxmnait 20 24
Ysbexcxan CCP K
apazaxduncian oon.
::"W““" ooa. 2 4 Kapxapamuck 32 39
Bvx : o5 Kavia-Opduncian o0a.
H)’ apckas 00a. 2 10 Apansckoe mope 23 28
aBON Kazanuucx 24 30
Jxcusaxcrxan oba. Kasin-Oppa 20 26
Iixsax 4 48 Koxuerascxas o6n.
Kapaxaanaxcxan ACCP Koxkueras 34 40
My#nax 24 28
Hyxye 23 31 Kycranaiicxas o6a.
YUnmGait 18 21 Kycrana#i 35 43




Ipodonxenue 1aba. 5

PecniyGnuxs, xpast, oSnact, CyTounnift MaxcHMyM PecniySrma, xpaft, ofnacts, CYTOTIA MAKCUMYM
TYHKT OCAIIKOB, MM, 1pH P, ner nyHKT OCANKOD, MM, FIPN P, steT
s 10 ] 10
Manevtunarxcxas oba. ®pynze 3 43
@oprlepuerico 33 42 Hecvix-Kyavcxan o6,
Magacdapcxan o0a. Tpxesansck 37 42
Muxaiinonxa 42 51 Yonnon-Ata 31 34
Cegepo-Kazaxcrancxan oba. Hapsuexan o0a.
flnenxa 42 51 Koukopka 22 25
Cemunaaaruncxas o0a. Hapi 21 3
Koxnexrst 29 37 Owcxasn oba.
Tandui Kypeancxas o0a. Tymua s1 59
TMandunos 21 26 Ow ;; ;g
Typeaiickas o6a. Caput-Tam 43 48
Typrai 28 16 Xafipapxen
Tamswwicxan CCP
Ypanvcxan 06s. NyunauGe 48 56
Ypansck 30 35 Mypra6 16 19
Heaunozpadcxasn oba. Xopor L 3
At6acap 32 41 KyanOcxas ola.
Lemunorpan 34 42 Kyna6 ;2 ig
Yemxenrcxan o6a. Tapxap
Typxecran 23 28 Kypaan-Tiobuncican o0a.
Fpysmckaz CCP Kyprax-ToGe 28 32
Axarxanaku 36 43 Jlenunabadcxan o0a.
Mot 132 162 HUcdapa 18 21
Toummen 56 70 JlennuaBan 25 31
Abxazcxas ACCP TlenmxuKenT 32 38
Cyxymu 94 110 Apmsncxan CCP
Adwapexan ACCP Topue o 69
Batymn 162 | 185 Epenan 32
ccp Paspnan 42 49
:m:ﬂ IarCHat 140 175 Typxmenckan CCP
Baky 33 a1 ‘:ﬁ‘;:‘;ﬁ”‘“" ooa. 30 s
g’;xp: Batan ‘;‘2‘ 132 3earnn 20 26
Kpacnosodcxan o6a.
Hoanesan % 2 Kasanzmeanc 28 3
Ku3mia-Apsar 32 39
Jiwrockan CCP o
BrmsHioc 48 58 Mapetiickaz o0n.
Knafinena 4 51 ?’“P'M’A’"‘ gg g:
Maynsii 38 44 eHDkeH
Mo Tawayacxas o0a.
Kauaes 53 n Tauiays 0 b
Kompar 46 52 Yapdxcoycxan o0a.
Copoxn 48 60 Napran-Ara 21 2;
| P— Kymxa 40 4
Besromane o 38 43 Taxra-Basap x 42
Pura 39 44 Yapnxoy 5 R
Krprusckag CCP 3cronckxaz CCP
Kermens Tiobe 25 27 Tanmuun 37 47
Cycamsip 28 32 Tapry 40 49




Doxnenas cers

3.10. B cocraBe HOXIOEBOH CETH ClexyeT mpenmyc-
MaTpHBaTh OTKPbITHIC KAHAaBBI H NOTKH Ha Gepmax u no
IHY Kapbepa, AOKHenpueMEuxy W cOpocubie nuHuM —
1py6Buatsie unn B Bupge GbicTpotokoB (tepr. 37).

B npoexTe cnemyer npemycMarpuBarth CaMOTeUHbIHA
OTBO[ BO/IBI MO JIOXKNEBOH GETH K BHELHHM BOAOOTBO-
OAIAM YCTPOHCTBAM M [anee K YCTAHOBJIEHHRIM Mec-
TaM cBpoca xapbepHrix BoA. IIpM oTCyTCTBMEM TaKoi
BO3MOXHOCTH [OJIKEeH GbITh MpemycMOTpeH OTBOQN BO-
OBl O JOMUEBOH CeTH K BONOCGOpHMKAM, OTKYAA BOMIA
OTKAYHBAETCA C MOMOILIBbI0 HACOCHBIX CTAHIKMA.

Ha Gepmax npounrix M HEpa3MbBAEMLIX MOPOR HO-
MyCKAeTCA He NMpe[yCMaTpHBATh KAHAB H JIOTKOB, €CIH
B HMX HeT HeoGXOQMMOCTH JUIA OTBONA BOJ C BbILUE-
NeXauMxX YCTYNOB ¥ ec HeOpraHW3OBAHHLIA CTOK
NMOBEPXHOCTHBIX BO C 3TOH yacTH 60pTa He MOKET BBI3-
BaTh OCNOXHEHUHA ANA pa3paboTxH M TPaHCIOPTHPOBKH
nopon B Kapsepe (paspese).

Bun cevenus, pa3mepbl ¥ YKJIOHB KaHaB clefyer
OIpeRenATh B COOTBETCTBMM € pas3n. 12.

3.11. Tpuem Boap! B cGPOCHYI0 IHHKAIO H3 OTKPHITHIX
KaHaB MOXJEBOH CeTH cileflyeT OCYIIECTBJIATL uepe3
noxpenpremusie xonomun (wepr. 38), oGopyaoman-
Kble perneTxoft mA 3anmTe! cGPOCHOA THHMH OT Myco-
pa.

OTKphiThie KaHABBI, MPHMBIKAIOUE K JOKICNPHEM-
HOMY KOJIOIMY, ClIEAYeT ycrpauBars ¢ ofnumobxofi mo
IymHe 25 M.

3.12. C6pocHbie muupA mua cGpoca BOgb! HI KaHaB
Ha ycTymnax B CTOPOHY K KaphbepHbIM BOJOCGOPHHKAM
PeKOMeHMTyeTcA BTIONHATD u3 TpyG (vepr. 39) m pac-
noNarars, KaK Npasuno, no orxocy HepaGodero Gopra
Kapbepa, MOIeXaIUero [UTHTENBHOR IKCIUTYaTalMA.

Jmamerp 1py6 cOGpocHbix nuHMI H0iKeH Obims He
menee 200 mm.

3.13. Cxopocte mpyxenns poan B TpyGax cOpocubix
muniA JonxHa Ouite He menee 0,7 M/c u He Gonee
10 mM/c B MeTanauueckux, 7 M/c — B HEMETAUTIHYECKHX.

Tunpasmueckuit pacyer Tpy6 cOpocibIx JHHMI C1e-
AyeT BHLINOJHATL MPH WX NOHOM PacieTHOM HanonHe-

Yepr. 37. foxaesan cers » Kapsepe

1 — xaHasa miA OTBONA NOBEpXHOCTHRIX BOJ Ha MOCTOAHHOM GOPTY; 2 — popocBpochan
Tpy6a; 3 — cGpocunle ckBasmKL; 4 — KWBET HA Xe/ICIHONOPONHOM Cheane; 5 — Kanasa
mix OTBONR NOBEPXHOCTHEIX BON Ha BpemeHHOM Gopry Kapbepa; 6 — TpyGa mojy menessHo-

DOPOXHLIM CHEITIOM

62
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Yepr. 38. Conpsinerue BonoorTBomMOR KaHABSL €O cEPOCHON nRUMel

I - moxpenpuemuiit kononeu; 2 — BonocGpocuas TpyGs; J — KaHapa ¢ oGniios-
ok

—

-~ L = ~ S~~~ = = ’

AT K X X X LA ARSI IIIA K,
2RI I I R R RISIELKS
R SIERIKEREELKRLRRIRD

A e B 0 BRRRs

Yepr. 39. Pa3pes no cOpocBoil nuuun

1 - cyDmEKR; 2 ~ MeN; 3 — necku; 4 — rIMHB; S — CKAabibe HOPONBI; 6 — KAHABA M JOMACNIPHEMALIS
Konomu; 7 — sogocGpocHak Tpyba; § — ponocGopHuK

Cxopocts mBHXeHUs BOkl B TpyGomposone cbpoc- I — mmana Tpy6onposona, M;
Holi IMHMK cneyer onpeaenars o Gopmyne d — muamerp 1pyBonposona, M;
T n  —xoxpHUMEHT IUEPOXOBATOCTH MaTepHana
p == (10) Tpy6onpoBona, NpuHHEMaeMbl s Tpy6o-
VisSE+a id npoBona U3 1py6:
THEE ~ YCKOPEHHE CHIIbl TAXECTH, M/Cz; METAUTIIMYECKHX — 0,013;
R — wanop, paBHuUl Pa3HOCTH YpPOBHeil BOMAI Me- Hemerayeckux — 0,014.
pen BXONOM M BHIXOIOM W3 TpyGompoBona, TponyckHas cnocoGHocTs TpyGonposona Q, M3/c,
M; B PCCUMTBIBAEMOM CeYeHHH ONPENENAETCH o hopMyme
£ - wospdmmpent MecTHOTO CORpOTHBIEHUA 0=w, (12)
:mgo ;0611?. 6¢:6pocuou TIMHAH, ONpERens TAeW — DNOMIANs ceweHms movoxa (TpyGomposopna),
A~ xoaddinment conmpomuBieus TpySonposo- MNpamep 18. Onpedeurs miame yGonposoza
R 0O ATHHe, OmpenenseMsili no Gopmye cﬁpoléﬂo;p NMHMM MCXO[A U3 ueoﬁ)m;apm?m npomycKa
0 HeMy 3aJiaHHOTO pacXoda HOXAeBBIX BoR @ =
o4 \3VA = 025 M*/c, sanmopa b = 7 M ¥ gt TpyGonpoBosA
A=8mn 'y , 1y I = 65 M. TpyGonpoBOM COOPYNAETCK N3 HEMETAILIH-
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veckux 1py6. Ha rpy6Gonposone umenrcs cnepymwtume
BUIBI MECTHBIX CONpOTMBNEHHNA, KOIDDHUIMEHTH KOTO-
PhiX NpHHMMAEM No 1abn. 6:
BXOA B TpyBy Ge3 pacumpeima ~£:1=05;
BLIXOA K3 TPY6bl NOR ypoBes oMt — £ = 1,0;
IBa XoneHa, Kaxnoe ¢ yroM a = 15° —§, = 0,1.
CymMa K03 QHUMEHTOB MECTHBIX CONpOTMBIIEHWIH
Tpybonposona cocrasnser

IE=05+1+2-01=1,2.
Tipusumaem oHameTp tpyGonposonia paBHum 0,3 M.

Ins BriGpaunoro pMameTpa onpenenseM no GopMmy-
ne (11) xo3duunent conporupnenna TpyGonposona

no muke npu n = 0,014:
34/0014
A=8.981(0,014)? (6‘13_)

Onpenensem no ¢popmyne (10) cxopocts memxerma
BOabl B TPYGonpoBoe cCOPOCHOR nuHImL:

, =\/ 2.981-7
1+1,7+ (0,0386 - 65)/0,3

= 3,52 M/c.

Ilponyckuas cnocobHocts TpyGonposoma c6pockoii
nAHHEYN, onpedensenas no popmyne (12), cocrapnser:

g=352.

2
-3—"%% = 0,249 M*/c.

BuiGpannbiit mrameTp obecnevHBacT Mpofyck 3aliaH-

= 0,0386. HOTO pacxoya HoXACBBIX BOA.
Tabnuua 6
3RaveHNR

Mecoe conpoTuBienue Cxema x enra t
Bxon B 1py6y 6e3 pacilmpeHHs E 0,5
IInanno ovepuennbiit BXOD B TPY6Y E 0,1-0,2
Ipuemsan cetxca Ges knanaxa & 2,0-3,0
TIpuemuniit xnanaH ¢ ceTKoM m 5,0-8,0
O6GparHbli Knana g—g 1,7
Konetio c yrnom 90° (1o Hopmans- £ =05-06
HOMY COPTaMeHTY)
Koneno ¢ yrnom — &

[T .
Boixon u3 1py6n B peepsyap Wik 1
B KaHall MOfl YPOBHEM N 1,0
-L




Ilpodoaxenue raba. 6

MecTHOe conpoTHBNIeHHE

3Hayeuns
KoaddHUMEHTa ¢

Cxema

Ilepexon cyxawowmiica (o Hop-
MaJIbHOMY COPTaAMEHTY)

Ilepexop,  pacumpsrommiica (1o
HOPMAJIBHOMY COPTaMEHTY)

0,2

0,1
S—"
—

Tpoiituk B HaNpaBeHHH OTBETBJIC-
HHS

_]j'L 15

OrBeTBiIcHHE P KOCOM TPOHHAKeE

OTBeTBNEHNME NPH BXOAE B Marucr- 0,5
pas "/ .4
MardcTpans NpH OTCYTCTBHM Pacxo- 0,1

12 B OTBCIBJICHUH

OrBeTBNEHHE IIPH COCOHHEHMM H
PpasfeNneHnH NOTOKOB 0

Tl T e 15

BonocGopHHKH U KapbepHEIe HACOCHBIE
CTAHUHH

3.14. B npoexTe HOMKHA ObiTh PACCMOTpPEHA UElTE-
c000pa3HOCTh OPraHH3anMH BOMOOTIHBA KaK C NO-
MO0 HAaCOCHBIX CTaHUMH, pachojlaraeMmsiX B Kapbe-
pe (paspese), TaK M C NMOMOLUBIO NMOS3EMHBIX HAcOC-
HbIX CTAaHIMH.

TpuMeneHHe BBIHCCEHHbIX M3 Kapbepa (paspe3sa)
NOIN3EMHBIX HACOCHBIX CTAHIMA YHNOGHO B 3KCIDIyaTa-
I, OJHAKO HX NpHMeHeHHe TpeGyeT 3HAUMTENLHBIX
KAMHTaNBHBIX 3aTPaT.

HoCToOMHCTBa NpUMEHEHHS NOA3EMHBIX HACOCHBIX
CTAHIMH CYIIIeCTBEHHO NpPOABJIAIOTCA, KOrja AOMycKa-
erca 3HawMTenbHas d¢ubTpamus B Kapsep (paspes)
NOI3eMHBIX BOJ, 3 TAKXKE MpH pa3paBorke wappepa
(pa3pesa) ¢ Mcnons3oBaHueM BHIPaGOTaHHOTO MPOCT-
PaHCTBA 1A pa3MelleHUs BHYTpeHHHX CTBOJIOB, 4TO
ApHBOIMT K HeoOXOmHMOCTH vuacToro mHepememieHHA
HaCOCHBIX CTAHUMH B CITyuae HX PAaclONONEHHR B OT-
KpBITOH BhipafoTKe.

YCTpoMCTBO MNOM3EMHBIX HACOCHBIX CTAaHIMA A
YOUIEHHA KapbepHbIX BOH, TaKie NenecooGpasHo B
CIy4asX, KOT[la Non3eMHas JpeHaXKHasds CHCTeM3a HCNo-
NIbIYeTCA H 1A 3HTHI TOPHBIX BrIpaGOTOK OT MORA-
3eMHbIX BOf,.

OpHako OpPraHM3auMA BOMOOTIMBA HENMOCpPENCTBEH-
HO M3 Kapbepa TpeGyeT MeHbIMX KaNUTATbHBIX 33TpaT
H Dacxoda 3HEPreTHYeCKHMX pecypcoB UpPH IKCIUIya-
TalMy,

3.15. Hesasucumo oT BbiIGOpa Merona YynaleHHA
KapbepHbIX BOH, He OTBENEeHHbIX 32 IpeNeNb! BbIpaboT-
KH CaMOTEKOM, BOZOCGODHHKH IUIA MX MpHEMa, KaK
npaBHiIO, cegyeT MpeaycMaTpHBath B Kapbepe. [lpu
3TOM HeOGXOmMMO MO BO3MOXHOCTH MCHONB3OBATH
BbIpaGOTaHHOE POCTPAHCTBO.

B cnyuanx, Korma Mo ycnoBMsM 3anerasus mnoses-
HOTO HMCKOMaeMoro W MPHHATOA TEXHONOTMM TOPHEIX
paGor 3arpymHMTENSHO CONEPXKaTh B Kaphepe BO