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COJIEP)KAHUE KYPCOBOM PABOThBI

KypcoBas paboTa BBINIOIHSIETCS 110 MaTepraliaM MIPOU3BOICTBEHHON MPAKTUKU WITH
C UCMOJIb30BaHUEM T€0JIOTMUECKUX MAaTepUaAOB Kadeaphl FeOJOTHU U Pa3BEAKH MOJE3-
HBIX MCKOMAaeMbIX U Jpyrux kadenp MHcTUTyTa IPUPOIHBIX pecypcoB TOMCKOTO mMoiu-
TeXHUYecKoro yHuBepcurera. [Ipu BbIOOpe Tembl KypcoBOW pabOThl HEOOXOIUMO Olle-
HUTH BO3MOXHOCTH MPOJIOJIKCHHS UCCIICIOBAHHIA C IIEJIbIO TIOJITOTOBKU BBITYCKHOM KBa-
T (HHUKAITMOHHON pabOTHI.

Hwxe npuBeieHO OpUEHTUPOBOYHOE COACPKAHIE KYPCOBBIX PaboT.

Ha npumepe cTpyKTypbI-CITyTHHKA K OCHOBHOMY MECTOpOXICHHIO Y B HeoOxommo u3y-
YUTh €€ TEOJIOTMUECKOE CTPOSHHUE, TIEPCTICKTURBI HEPTEra30HOCHOCTH M COCTABUTH IPOSKT Oype-
HUS! TIOUCKOBOM CKBaKUHBI 1-11.

Peghepam (IIPUMEP)
KypcoBast pabota coaep>kUutT _ CTpaHHUIl TEKCTa, ___ PUCYHKOB,  TaOmuII,
_ TPWIOKEHUA U MCTOYHHKOB JINTEPATYPHI.

Pedepar. LleneBoe HazHadeHne padoT. OO1IME CBEICHHS O TIOMIA M.

Pa3pe3 oTnoxeHui, mojsexamuii BCKPbITHIO CKBOKMHAMHU (B KPYIHBIX CTpaTH-
rpaduueckux enuHunax). TexToHnueckoe nojoxxeHue. Hamuuue cTpyKTypsl U CTENEHb
€e MOJrOTOBJICHHOCTH K riiybokomy Oypenuto. HedrerazonocHsie xomriekchl. Peko-
MEH/JIAIUH TI0 MPOEKTY: KOJMYECTBO CKBAXHH, MPOEKTHBIC TITyOUHBI, IPOCKTHBIE TOPH-
30HTHI.

Jlpyrue cBeneHUs, NPUBEIEHHBIE B IMPOEKTE: IeoJIoro-reopunyeckas H3ydyeH-
HOCTb; METO/IMKA, 00ObEMBI M YCJIOBUS MPOBEIEHUS MPOSKTUPYEMBIX PadOT, UX MPOAOI-
KHUTEIbHOCTb, TI€0JOro-3KOHOMHUYecKass A((EKTUBHOCTh U OCHOBHBIE TEXHMKO-
HSKOHOMMYECKHE NTOKA3aTeNIM MOMCKOBBIX padOT U JIp. CBECHUS O MPOEKTHBIX PEILICHUSX.

[Ipoekt coctaBnen mo «I[IpaBunaM MOArOTOBKHM MPOEKTHOM TOKYMEHTAIIUU Ha MPO-
BEJICHUE I'€OJIOTUYECKOr0 M3YUEHUS HEApP U Pa3BEIKM MECTOPOKICHHM MOJIE3HBIX HCKO-
MaeMbIX MO BUJIaM MOJE€3HbIX UckonaemMbix» (2016 1.).

Knrouegwie cnosa:
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1 OBIIME CBEJEHMUS Ob OB BEKTE 'EOJTOI'MYECKOI'O U3YUYEHUSA
1.1. O0mue cBeaenus 00 00LEKTE

[{eneBoe Ha3HAYCHHE MPOSKTUPYEMBIX MTOMCKOBBIX padoOT.

AJIMUHHCTPAaTHBHOE TTOJIOKEHUE paiioHa paboT.

HepCHGKTI/IBHOCTL JAaHHOT'O HaHpaBJIeHI/ISI IIOUCKOB JIA O6GCHC‘-I€HI/ISI HpHpOCTa
IJITAHUPYEMBIX 3allacoB YIJICBOJOPOJIOB W CO3JaHUS NPEANOCHUIOK JJIs JaJIbHEHUINEro
pa3Butus paboT B paiioHe.

TeXHUKO-TEXHOJIOTUYECKUE BO3ZMOKHOCTH PEIICHUS TPOCKTUPYEMBIX I'€OJIOTHYC-
CKUX 3a/iad TIIyOOKMM OypeHHeM ¢ yKa3zaHUEM OOIIEero KOJWYeCTBa CKBAKUH, UX IPO-
€KTHBIX TJTyOUH, TOPU30HTOB.

1.2. I'eorpago-3x0oHOMHYECKHE YCTOBUSA

Tabnuma 1.1 — I'eorpado-sxoHOMUYECKUE YCIOBUS pailoHa

No ['eorpado-sxoHoMHuuecKue
HaumenoBanue
n/m YCIIOBUS
1 2 3
1 | I'eorpaduyeckoe nmojokeHUe paiioHa padboT
2 | Mecro 6azupoBanusi Henponosip3oBarens
3 | CBenenus o penbede MECTHOCTH, €r0 OCOOEH-

HOCTAX, 3a00J0YEHHOCTH, CTEIEHU pacuiie-
HEHHOCTH, a0COJIOTHBIX OTMETKaxX M celicMuy-
HOCTH paiiOHa

4 | XapakTepucTUKa THAPOCETH U HUCTOYHUKOB
IIUTBEBOM M TEXHUYECKOH BOJABI C yKa3aHUEM
paccTosHUS OT HUX /10 00BEKTa paboT

5 | KonnuecTBo CKBaKMH A1 BOJOCHAOXKEHUS U
uX I1yOuHa

6 | CpeaHerofoBble, CpeIHEMECSYHbIE U IKCTpe-
MaJIbHbIE 3HAYEHUsI TEMIIEPATYP

KonnuecTBo ocankos

8 | Ilpeobnanaroriee HAMpaBICHUE BETPOB M UX
cuiia

9 | TommuHa CHEXXHOTO MOKPOBA U €T0 pacrpene-
JICHUE

10 | I'eoxpuosIOTHYECKHE YCIOBHUS

11 | Hagayo, KoHeIl U TPOIOJKUTEIBHOCTh OTOIH-
TEJIBHOIO CE30Ha

12 | PacTuTenbHBIA M KUBOTHBIA MUp, HAJMYUE 3a-
MOBE/IHBIX TEPPUTOPUIL

~
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IMponomxenne Tabmumisr 1.1
1 2 3
13 | HaceneHnble MyHKTHI H PACCTOSIHUS JI0 HUX
14 | CocraB HaceneHus
15 | Benymue otpaciiu HApOJAHOTO X034MCTBA
16 | Hammuue matepuaibHO-TEXHHMUYECKHX 0a3
17 | JleiicTByromMe W CTpOSIIHECS ra3o- U HedTe-
IPOBOJIBI
18 | McTo4HUKH: TETIIOCHA0KEHHUS
INEKTPOCHAOKECHHS

19 | Bunsl cBsa3u

20 | ITytu coobmieHus

21 | YcnoBus mepeBO3KH BaxT

22 | Hanmnume a’poapoMoB, KeIE3HOIOPOKHBIX
CTaHIIMH, PEUHBIX IMPHCTAHEH, MOPCKHX IOp-
TOB; PACCTOSIHUE OT HHUX JI0 MECT Oa3upoBaHHUS
MOAPSTYUKA U 00bEKTa PaboT

23 | Hajmume 3MMHUKOB, CPOK UX JCUCTBUS

24 | Tum, TPOTSHKEHHOCTh, MIMPHHA TIOIBE3IHBIX
JIOPOT K TUIOMIAJA OT MAaruCTPalbHBIX IyTeH
COOOILIEHNUS.

25 | PeuHble myTH W MepHoO HABUTALIUU 110 HUM

26 | laHHBIE TIO APYTHUM TIOJIE3HBIM HCKOTIAEMBIM
paiioHa, a Takke 1Mo 00ecreyeHuIo CTpoiiMare-
pHaaMH.

B 2naey neooxooumo nomecmumo 0030pHyI0 Kapmy njiaouwiaou.

2. OBIIIASI XAPAKTEPUCTHKA TEOJIOTHUYECKON U3YUEHHOCTH
OBBEKTA
2.1. I'eosoro-reogusuyeckasi HU3y4eHHOCTh

Pazgen nomken conepxaTh CIeAYyIOIMIME CBECHUS U JaHHBIE B OTHOIICHUH 00BEK-
Ta:

a) CBEICHUS O TEOJIOTHYECKOH, THIPOTreoIOTHICCKON, TEOXUMHUIECKOM, Teodu3u-
YeCKOM, reoMOPPOIOTUIECKOM, IKOTOTUIECKON H3yYEHHOCTH OOBEKTa T€0JIOTHYECKOTO
H3YYCHUS;

0) 0030p, o0IIee onmucaHue W KPAaTKH aHaIU3 Pe3ydbTaTOB paHEe BBHIMOTHEHHBIX
Ha 00BEKTE Te€0JIOrOpa3BEIOYHBIX PabOT, BKIOYAs CBEICHUS] 00 M3YYEHHOCTH OOBEKTa
0 pe3yNibTaTaM HayYHO-UCCIIEeOBATENLCKUX U TeMaTHYECKUX paboT;
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Tabmuua 2.1. MeToap! MOMCKOB, H3y4eHUsI He(PTEra3onepcneKTUBHBIX CTPYKTYP U
00bekToB AT3 U MOArOTOBKM UX K TIIyOOKOMY OYpPEHHMIO — CTPYKTYPHO-TE€O0JIOTHUECKOe
KapTUpPOBaHUE, TUCTAHIIMOHHBIC U TEO(PHU3MUECKUE METOJbl KapTHpPOBaHUs (TpaBHUMET-
pus, MAarHUTOMETPUS, TEPMOMETPUS, SJIEKTPOpa3BeIKa U CEHCMOpPA3BEIKa KaK BEIyIUN
METO/T), TEOXUMUYECKUE METOIbI IIOMCKOB HE(TH U Ta3a, CTPYKTYpHOE OypeHue. Pe3ynb-
TaThl OKOHYATEIbHOU 00pabOTKH reo(u3nIeCKruX, TCOXUMUYECKUX U Te0JIOTUYECKUX HC-
CIIEOBAaHUM C yKa3aHMEM HaJU4Msl MaclopTa Ha CTPYKTypy win oobekT AT3, a Taxxke
pe3yNbTaThl MEPEHHTEPIPETALNN Te0(hU3NUECKUX MATEPHAJIOB MPOIUIBIX JET Ha COBpe-
MEHHOH METOIUYECKON OCHOBE. IIpOEKThI IpeaIecTBYIOMEro Tana Wik CTaJuu reosio-
ropa3BeJ0OYHOro npoiecca Ha He)Th U ra3 U Pe3yIbTaThl BHITOJIHEHHBIX pa0oT.

Tabmuua 2.2. Pe3ynprarel OypeHUS W UCTBITAHUA NapaMETPHUECKUX U APYTHX
rI1yOOKHUX CKBaKMH HA JAHHOM IUIOMIAU U OTJENbHBIX CKBRKMH HA COCEIHUX TUIOMIAIAX
(aHanorax), BCKpBIBIIMX HauOoJiee MOJHBIN pa3pe3 WM NPOAYKTUBHBIE U MEPCIEKTHB-
HbI€ B He()TEra30HOCHOM OTHOILICHUH KOMITJICKCHI.

Tabnuma 2.1 — I'eonoro-reopusndeckas U3y4eHHOCTh paiioHA MPOEKTUPYEMBIX paboOT

Ne ABTOpBI OTYETA, TO/I, Bua u macirad OCHOBHBIE pe3yJIbTaThl HCCIIC-
1/ | HaMMEHOBaHUE, OPraHu- pabot JIOBAHMIA
3a1us, MPOBOANBIIIAS
paboTHI

Tabnuma 2.2 — V3yueHHOCTh TITyOOKHUM OypeHHeM

Pe3ynbTaTe!

aTa OypeHust

®daktryeckue | AIbBTH- A yP ’

Ne | Tlmomans, | Kareropus CIVOHHA M Tyia OKOHYa- onpoOoBaHUs,

T1yOnHa, M

/11 | CKBaXWHA | CKBAYKUHBI yaa, HUSA CTPO- HCIIBITAHMS,
TOPU30HT M

UTEILCTBA COCTOSIHUE

CKBa)KUHBI

B 2naey neooxooumo nomecmums Kapmozpammosl 2€0102UUECKOU U 2eoduzuue-
CKOU  U3VYUEeHHOCHU NAowaou  (MoiCcHO ucnoavzoeamsv mamepuaivt DIBY
«BCET'EHy: http://vsegei.com/ru/info/gisatlas/).
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2.2. I'eosiornyeckoe cTpoeHMe MJIOIIATH
2.2.1. IIpoeKTHBI JUTOJIOTO-cTpaTUrpaduyecKuii paspes

DakTHYeCKHe JTaHHBIE, TIOCTYKUBIIIFE OCHOBAHHEM ISl COCTABJICHUS IIPOSKTHOTO paspe3a
(pe3yIIbTaThl TEOJIOTUYECKIX ChEMOK, CEHCMITIECKUX MCCIICIOBaHM, OypeHHsI CKBOKMH Ha JIaH-
HOM M COCEITHMX TUTOIIAISX, TCOPH3NUECKIX UCCIISIOBAHMIA CKBaYKHMH U JIp.). Kparkoe onmcanue
CBOJTHOT'O JIUTOJIOTO-CTpaTHI paIeckoro paspesa paiioHa (IUIoliain) B CTpaTurpaduyuecKoil mo-
CIIETIOBATEIIFHOCTH (CHU3Y-BBEPX) COITIACHO MPUHSTOM cTpaTurpadmdeckoit cxeme. Kparkast -
TOJIOTMYECKAs XapaKTEPUCTHUKA OTJIOKEHUH, CIAratolmx paspes.

[IpocTpaHCcTBEHHOE pacHpOCTPaHEHHE CTPATHIPADUUCCKUX CAWHHUIL, MX TOJIIMHA U BbI-
JIEPYKAHHOCTh, HECOTTIACHOE 3AJIETAHKE TIOPO/T, OTPAKAIOIINE CEHCMUYECKUE TOPU3OHTHL

[pu onvcannu CBUT HEOOXOMMO PUACPKUBATHCS CIIEAYIOIICH CXEMBI:

— Ha3BAHHUE CBUTBHI, €e CTPATUIPAPUIECKUIA HHIICKC,

— XapakTep B3aMMOOTHOILICHHSI C HIDKEJISKAIIMMU OTIIOKEHUSIMH (C YTIIOBBIM HECOTJIACH-
€M, TIApALIEIILHO C pa3MbIBOM, COTJIACHOE 3aJIeTaHre, HESICHAS TPAHHUIIA),

— JIATOJIOTMYECKAsk XapaKTePUCTHKA ITOPO/I,

— (parmanbHas XapakTEpUCTHKA (KOHTUHEHTAIBHBIE, JIATYHHbBIE, MOPCKUE U T. 1., BEllle-
CTBEHHBIN COCTaB, CTPYKTYPHO-TEKCTYpHBIC MPU3HAKH, MAICOHTONOTHYECKUE OCTaTKU U JIp.).
31ech e OTPaXKAIOTCs TeOXUMIISCKUe (haru (BOCCTAHOBUTEIIBHAS, HEUTPATbHAS, OKUCITUTEITh-
Hasl, ayTUTCHHbIE MUHEPAIbI-MH/IUKATOPBI),

— TJICOHTOJIOTHYECKAsk XapaKTEPUCTHKA U BBIBOJIBI O BO3PACTE CBUTHI.

— HedTereoJornieckas XxapakreprucTika CBUT. OTMEYaeTCs HATMYNE B HEW IMPOHUIIAEMBIX
TUIACTOB KOJUIEKTOPOB, COJCPYKaHNE OPraHUUECKOrO BEILECTBA, MPUBOIUTCS He(TeMaTepHHCKast
XapaKTEePUCTHKA CBUTBHI, OTMEYAIOTCS (DITFOMIOYTIOPHBIE CBOMCTBA,

— TOJILIMHA U XapaKTep €€ M3MEHEHUsI TI0 IPOCTUPAHUIO.

Heobxo0umo yxkazamv_na ocnose kakozo MCK npusedena_cmpamuzpaghuueckas pasz-
ouska. /lna Kaxcooil ceumbl YKazamy mMoauUHy, Kamezopuio 0ypumMocmu_u_Kamezopuio_no
mpyonocmu omoopa kepua. A maxaice pacnucamsv NPUYPOHEHHOCHIb OMPAXCAIOUIUX CellCMU-
UECKUX 20PU3OHINOG.

Pazoen_conposoiicoaemca npoeKmHubIM_2e0102UUEeCKUM_DA3Pe3oM_N10UWaou_npoeKmu-
pyemuIX padom, a 6 cyuae HeodX00UMOCHU — JIUMO1020-(DauuaIbHbIMU KAPMAMU NepCchex-
MUGHBIX _20pU30HMOE _(KOMIJIEKC08) Wil _MOAUI—NOKDLIMEK W _KaAPMAamu_JIUmos1020-
auuanbnbix uzmenenuil (301 bIKTUHUGAHUA) MOTU-KOUICKINOPO8, MOU-NOKDLIUIECK.

2.2.2. TekTonuka

TexToHIYeCKOe TOJOMKEHHE TUIOMIAIN MPOSKTUPYEMBIX pabOT COITIACHO T€OTEKTOHHYE-
CKOMY PaifOHMPOBAHHIO JJAHHOTO PErHOHA.

['eocTpyKTypHBIE 3TaXU C yKa3aHUEM HX CTparurpadudeckoro oobema u OpMaImoHHOTO
cocraBa. OcOOEHHOCTH CTPOSHUH OCHOBHBIX TEKTOHHUYECKHX JJIEMEHTOB 3TaXKEHN C KPaTKOW HCTO-
pHeil TeKTOHUYECKOTO Pa3BUTHS, TIEPEPHIBBI B OCATKOHAKOIUICHHH, TeO(I3UUECKIE aHOMAIHIH,
30HBI PETHOHATFHOTO BHIKIIMHUBAHUS, TTAJICOCTPYKTYPHI 1 TIIYOMHHBIEC PA3IOMBI, TIPOYNE CTPYK-
TYpHBIE OCIIOKHEHHS U TEKTOHIYECKHUE Tesa: pr(bL, 6apbl, TUH3BL, SPO3UOHHBIE OCTAHIIBL.
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Ornucanue JOKATBHON CTPYKTYPhI IO OCHOBHBIM OTPKAFOIIMM TOPU30HTaM. THIT CTPYKTY-
Pbl, pa3Mepbl, OPUEHTUPOBKA, aMIUIATY/I, PA3PhIBHBIE HAPYIICHHS, XapaKTep MPOCIICKUBAHUS OT-
PKAFOIINX TOPU3OHTOB TIO TUIOIIA/M, X TUTICOMETPHS U CTPATU(UKAIISI, 8 TAKXKE TTOATBEPIKIIac-
MOCTh JTAHHBIMH CKBOKUHHBIX CEHCMHYECKUX MCCIICIOBAHUI U TTApaMETPHIECKOrO OypeHwsl, eCIr
TIOCTIE/THEE MPE/IIIECTBOBAIO MOMCKOBOMY. OMMCaHue IPYTHX aHOMATBHBIX CTPYKTYpP M TeKTOHUYE-
ckux Ted (pudsi).

TexToHMYecKre MPESATIOCHUTKH HE()TEra30HOCHOCTH.

Bo3morkHbIe ITyTH perMoHATLHOM MUTpay Y B 1 nosiokeHre MmIomma M OTHOCUTENIBHO ITy-
TEW ATO MUTPALIH.

Tnasa uwnirocmpupyemca meKmoHu4ecKkou Kapmoil_(cxemoit), CHpyKmypHbIMU_Kapma-
MU_NO_OCHOGHLIM_OMPANCAIOWUM _20DU3OHIMAM_1L_CCUCMUYMECKUMU_pazpe3amu_no_npoduiam
(NPOOOIbHBIM 1L NONEPEUHbIM), NACOMEKMOHUYECKUMU _Kapmamu_(npu_HeodXo0umocmu).
Ykazamv asmopog u 200 uzdanusa kapm.

2.2.3. Hedrrerazonocrb

[NonoskeHue MmomaaM MPOSKTUPYEMbIX pabOT COINIACHO He(Tera3oreosiormiecKoMy paiio-
HUpoBaHHIO. HedrerasoHoCHOCTh MErakOMITIEKCOB M KOMITICKCOB, TNEPCIICKTUBHBIX HA TIOMCKU
YITIEBOJIOPOIOB, OCHOBHBIC T€OJIOTMYECKHUE TMPEANIOChUTKM HE(PTEra30HOCHOCTH I KOKIOro 3
Hux. HedrerasonposieiieHrist, BEISIBIICHHBIC TIPY MPOBOJIKE CKBKIH HA JAHHOW HITH COCCIHUX TII0-
IALIX, @ TAKKe Pe3y/IbTarhl OMPOOOBAHMS M UCCIEIOBAHMS OTACNBHBIX CKBAXUH. TepMobapuue-
CKasl XapaKTePUCTUKA He(TEra30HOCHBIX KOMIUIEKCOB, XapaKTePHICTHUKA M XVMHYSCKHH COCTaB
¢ronioB. OOI1Iast OIEHKA MOTEHIMATBHBIX PECYPCOB O KATETOPHSIM.

CocrosiHE ¥ HAJIGKHOCTh PeCYpcoB He()TH U ra3a Ha OOBEKTE IMPOSKTUPOBAHUS COTJIACHO
«Knaccuukars 3aracoB 1 pecypcoB He(yTH 1 TOPIOUHX razopy (2013).

BeiBox 0 meperiekTrBax He(hTera30HOCHOCTH pa3pe3a, POTrHO3 XapaKTepa JIOBYIIKH, KOJUICK-
TOPOB, TIOKPBIIIIEK, ()a30BOTO COCTOSTHHS YIIIEBOIOPOJIOB.

B znasy nomecmumo mabauyy puzuKko-xumuueckoi XxapaKkmepucmuxu Hedhmu.

Lnasa_ umocmpupyemcsa_Kapmou_neghmezeonozuueckozo paiionuposanus. Cmpykmyp-
Hble Kapmbl HO_OCHOGHLIM_OMPANCAIOUWUM_CelicMuieckum 2opuzonmam macuimaoa 1:50 000,
2eonocuyuecKuil_npounb _unu_celicmozeonocuieckull_npodunb. Yxazams 3anacel nauonee
HPOOYKMUBHO20 20PU30HIA OCHOBHO20 MECHOPONCOCHUAL.

2.2.4. I'uiporeosiorn4ieckasi XapaKTepucTKa paspesa

[prypoueHHOCTh TUTOMIA A TIPOSKTUPYEMBIX PAadOT K apTe3HaHCKOMY OacceliHy COTIAaCHO
TUJIPOre0IOrMYeCKOMY PaliOHUPOBAHHIO.

I'unporeonoruyeckue 3Tau, KOMIDIEKCHI U PETHOHATHHBIC BOIOYIIOPHBIC TOMIIM. XapakTe-
PUCTHKA THAPOTEOJIOTMIECKUX KOMITIEKCOB C YKa3aHUEM TITyOWH KX 3aJleraHusl, TUIPOIHAMUYE-
CKHUX PEeKUMOB. Pe3ynbrarhl onmpoOOBaHMsT BOIOHOCHBIX OOBEKTOB HA JJAHHOM IUTOIIAIN M TIO
OTJICNTPHBIM CKBKHHAM COCEITHUX TUIOMIA/Iel. XapaKTepHCTHKA TIACTOBBIX BOJ IO OOIIIeH MFHE-
PaTMBAINN U COIEBOMY COCTaBY, TA30HACHITICHHOCTH, TUTACTOBBIM JIABJICHHSIM 1 TEMITEpaTypaM.

B 2nasy neodxooumo nomecmumo madonuyy 2UopozeoaoculecKue u 2UOpozeoXumudecKue
noxkazameneil nepchexkmue HI'H,




MeToan4eckKue
yKa3aHUA

@ Ty 7.1-21/01

Tabnuna 2.3 — Pe3ynbTaThl UCTIBITAHUS CKBAXKUH

eour I"azoBbIit
Huamertp A 30BbIY,
raso-
Ne Wutepran HIrTyiepa, Koad.
. N Hemnpec- KOHJIEH-
CKB. HCTIBITAHHH, IIAH0ObI, rasa KOHICH- Pru1, atm P3a0, . TPOIy-
IInacr K HeTH BOJIBI o cusl, CaTHBIN
Alr M THHAMHYC- TBIC. cara, 3 > 3 > T, °C aTM. AP dbaxto KTUB-
ckuit ypo- | .m/cyr M/eyT Myt Myt MS/M3p ’ HOCTH
BEHb
oM’ /m®
Tabnuna 2.4 — Ousnko-xuMu4eckast XapakTeprucTuka He)TH U KOHJieHcaTa (110 MOBEPXHOCTHBIM Ipo0am)
NoNe | IMmact | WMuTepBan BsizkocTh DpaKkIMOHHBIN COCTaB DneMEeHTapHBINA COCTAB IMapadun | Acha- | Cmo- | VY.
CKB. npu20 |TpuS0| HK 10150 10200 [10250| 1027010300 Ocrar. | C H O|N|S JBTCHBI | JIBL BeC
Tabnuna 2.5 — Xumudecknii coctaB v (YU3MUECKHUE CBOMCTBA MJIACTOBBIX BOJI 110 CKBAXKUHAM
NoNe Hurepran IUI1acT Munepanuzanus M OHHO-KaTHOHHBIN COCTAB, MI/JI Tun BoJibI
CKB. | ompoboBaHus BOJIbI, T/1I Ca Mg Na Cl SO, | HCO; J Br | HBO, | NH, | mo Cymuny
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3. METOAUKA IMPOBEJAEHUS ITIONCKOBO-OLHEHOYHBIX PABOT
3.1. llesu 1 32724 MOMCKOBO-OLEHOYHBIX PadoT

O6ocHOBaHME MMOCTAHOBKU MTOUCKOB MECTOPOXKICHUN HEPTH M Ta3a WU 3aJI€KU Ha
paHee OTKPBITHIX MECTOPOXKICHUSAX, UCXOS U3 PErHOHAIBHOIO U JIOKATHHOTO MPOrHO3a
He(TEera30HOCHOCTHU MEPCIIEKTUBHBIX KOMILIEKCOB C Y4ETOM BCEX TOUCKOBBIX KPUTEPHEB
(muTonoro-QanuanbHble, TEKTOHUYECKUE, THAPOTCOXUMUYECKUE KPUTEPUHM W HalM4He
He(PTEPOSBICHHIA).

MeTtoa mOATOTOBKHM OOBEKTOB K TIIYOOKOMY OypeHHIO (CeCMHKa, CTPYKTYpPHBIC
KapThl).

IleneBoe Ha3HaUEHUE MOMCKOBOTO OYPEHUS B 3aBUCHMOCTH OT CTEICHH M3y4EHHO-
CTH OOBEKTa IMOWCKOB, MEPCIICKTHB HE(PTEra30HOCHOCTH, YKOHOMUYCCKOTO IOJIOKCHHUS
paitona. Hamuuue uHpacTpykTyphl, HeDTEOPOBOAA, B HEMOCPEICTBEHHOW OIM30CTH
He(TEPOMBICIIa, TEOJIOTO-TEXHUYECKHUX YCIOBHA ITPOBEICHUS PadoT.

['eonoruueckue 3amaun, BoO3IaraeéMble Ha MOMCKOBO-OIIEHOYHBIE PAOOTHI.

3.2 Cucrema pacnosioKeHus MOMCKOBbIX CKBAXKHH

OO0ocHOBaHHE METONUKHU 3aJ0KCHUS CKBaXKWH, O0ECICUMBAIOIICH BEIIIOJHECHUE
reOJIOTHYECKUX 3aJjad MUHUMAJIbHBIM HX YHCIOM B 3aBUCUMOCTH OT OCOOEHHOCTEH
ctpoenust cTpykTypsl (00bexkTa HAJI min AT3 (anomanus Tumna 3ajexsp)) 1 IpOrHo3upy-
€MOT0 THUIIA JIOBYILKH.

Cucrema pacnojio’)K€HUsI CKBaXHH COrjJacHO «MeTOINYEeCKUM YKa3aHHsSM IO Be-
JICHHUIO0 Pa0OT Ha CTAJUIX IMOMCKOB U pa3BeAKH MECTOpOxaeHUi HedTH u raza (1982) u
«MeToIMYecKuM PEKOMEHIAUsAM 10 BbIOOPY CHUCTEMBI pa3MEIIeHUs MOUCKOBBIX CKBa-
xuH» (1982) ¢ yueToM pekoMeHAaluu Te0PU3NUECKON CiTyKObl, TOJrOTOBUBLIEH CTPYK-
Typy (00BexT AT3). Ob611ee KOTUUECTBO MOMCKOBBIX CKBAYKUH C BBIJCIEHUEM HE3aBHCH-
MBIX W 3aBUCHUMBIX B COOTBETCTBHH C M.M. 2.3.2 u 2.3.4 «MeTtoaudyeckux yka3zaHUU IO
BEJICHUIO PabOT Ha CTaUAX MOMCKOB U pa3BEAKU MECTOPOXKIeHUH HepTH U raza» (1982).
OuepenHoOCTh OypeHus, MECTOIIOJIOKEHNE CKBAKUH OTHOCUTENIBHO CTPYKTYpPHI (00bEKTa
HAJI win AT3) u celicmudeckux npoduieir. OG0cHOBaHNWE MPOEKTHBIX TTYOMHBI U TO-
PHU30HTA, UCXOAS U3 TIyOUHBI 3ajeraHusl 0ObEKTOB MOUCKOB M TEXHUUYECKHUX BO3MOXKHO-
cTel.

Obocnosanue mecmononoHceHus mpeéx nPOeKMHbIX He3A8UCUMBIX CKBANCUH HA
CHmpYKmype u 00noaHumenbHviX 3-4 noucKk060-0UeHOUHbIX CKEANCUH 6 3A6UCUMOCHIU
O _CJ10HCHOCHIU CHIPOEHUA CIMPYKIMYPbL U _KOJIUWYEeCH 84 NepCneKmusHbiX 00beKkmog 6
paspese naiowiadu.

Bosmosicnocms nouckog 3anediceil y21€6000p0008, CA3AHHBIX C 1OGYUIKAMU He-
AHMUKIUHANbHO20 muna. /Ina Kaxcooil cKeaydcunbl YKaA3blealomca KOHKPEemHble 2e0-
Jl02u4ecKue 3a0auu, 0 peuieHus KOnopblx OHA NPOEKMuUpyencs, u 000cHogbleaen-
CA_6blOOp ee MecCnono0HCeHUA.

Ilpumep Cxaxxuna 1-I1 3aKiapiBaeTCs Ha I0r0-3aMalHOM CKJIOHE [IEHTPAILHOTO KyToJia
B KOHTYPE M30THUIICH € a.0. -2150 M cTpyKTypHOI1 KapThl 0 KpoBiie miacta FO;, B 30HE mepcrmek-
TUBHOT'O O6’beKTa, BBIACJICHHOI'O Ha KapTe 3(1)¢)CKTI/IBHLIX Ta30HACBINICHHBIX TOJIIWH IO IUIACTy
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10,, B moiime maneopyciia ¢ MaKCHMaIbHO Ta30HACHIIICHHBIMH TOJIIIMHAMH, TAE OKHIAETCS OT-
KpBITHE CTPYKTYPHO-JIMTOJIOTHYECKOM JTOBYIIKH B miacte O, HayHaKCKOM CBUTHI.

Llenp OypeHUs CKBaXXWHBI — BBISBJICHHE 3JICKCH YIIIEBOJOPOAOB B MPOIYKTHUBHBIX TLIA-
ctax ropm3onTa lO; HayHaKCKO# CBWTHI, ONpeAeNicHHe MeX(a30BOr0 COCTOSIHUS BBISBICHHBIX
3anexeil. BrisgBieHue 3anekel yriieBoJAOpOAOB, H3YyYCHHE U OICHKA He(TEera3oHOCHOCTH Mep-
CIEKTUBHBIX OTJIOXKEHHMH OT HIKHEro Mena Jio mnaneosos, uzydyenue @EC miacToB, nonydeHue
MIPUTOKOB YB, a Taxke WM3ydeHHe Te0IOTHYECKOr0 CTPOCHHS OCaJOYHOrO YeXJia M TOIOPCKHUX
obpazosannil. [IpoektHas rmy6una 2500 M, TPOEKTHBIN TOPU30HT — Malie030U. TomuHa BCKPHI-
THSI TIOPCKUX OTIIOKEHUM 61 M.

['myOnHa TONCKOBO-OIICHOYHO! CKBaXUHBI JOJDKHA 00ECTIEYNTh N3YUEHUE BCETO TEPCIeK-
TUBHOTO pa3pe3a IUIOMAIN C YIETOM TEXHUYECKUX BO3MOXXHOCTEH OypeHus, 1 MOXKET KOPPEKTH-
poBaThCs 3aKa3uMKOM B IPOIIECCE CTPOUTETHCTBA CKBKUHEI ¢ YuéToM naHHbIx [ YC.

Ecnu B mpouiecce mpoBeneHus pabot OyayT oOHapysKeHbI HehTera3onposiBiIeHUs B paloHe
320051 CKBaXWHBI, MPOEKTHAs TIyOWHA CKBAXWHBI YBEIWYMBAETCS JO MpeKpaiieHus Hedre-
ra3oIpOosIBIICHUN, U3 pacuy€ra BCKPBITUS ITOU 3AJIEXKHU.

3.3 I'eosioru4ecKkue ycjao0BHsl NIPOBOAKH CKBAKMH

WNHtepBansl pa3pe3a ¢ pa3iMuHbIMUA I'€0JI0r0-TEXHUYECKUMH YCIOBUSAMH ITPOBOJIKH
CKB2)XMH C YYETOM OIIbITa OypeHHUsI Ha JAHHOW WJIM COCENHUX IuIomazsax. Jlutonornye-
CKHE OCOOEHHOCTH, KaTerOpuu TBEPAOCTH W abpa3MBHOCTU MOpoj coriacHo «Kowm-
IJIEKCHOM METOJMKE KiIaccu(UKaIMi TOPHBIX MTOPOJ T€0JIOTMYECKOTO pa3pesa, pasjelie-
HUS €0 Ha XapaKTepHbIE MMayKy MOPOJ U BBIOOpA pallMOHATBHBIX THUIOB M KOHCTPYKIUI
MIAPOIICYHBIX JIOJNOT ISl A3PPEKTUBHOTO Pa30yprBaHUS HEPTSIHBIX M Ta30BBIX MECTO-
poxxnenuit» (1980). CBeneHus Mo 0XKUAAEMBIM IIACTOBBIM JABJICHUAM, TEMIIEpaTypam,
yrjaM M HallpaBJICHUIO MaJeHus mi1acToB (Tadbnuua 3.1).

OsxumaeMble B mporiecce OypeHHs OCIIOKHEHHsI, 00YCIOBICHHBIE JIUTOIOTHUYECKHU-
MU, TEOXUMUYECKUMH, THIPOTEOJIOTUUECKUMHU, T€OTEPMHUIECKUMU OCOOEHHOCTSIMU TIPO-
€KTHOTO pa3pe3a U Te0JIOTMYECKOT0 CTPOCHUS paifoHa (OCkIK, 00BalIbl, CY>KEHHUS CTBOJIA,
CaJIbHUKO-, KaBEpHO-, Kes100000pa3oBaHusl, MOTJIOLUIEHNE INIMHUCTOTO pacTBOpa, BOJAO-
nposiBrieHus). HTepBanbl HeTera3onposBICHUIA, arpeCCUBHOIO BO3JEHCTBUS CEPOBO-
JI0pOJa ¥ €ro MPOLEHTHOE COAECPKAaHNE, aHOMAJIbHO BBICOKMX M HU3KHX IIJIACTOBBIX J1aB-
JIEHUM, 30HBI TEPMOAHOMAIMNH, TEKYYHX TaJOT€HHBIX MOPOJ, PAMONPOSBICHUH, KPHO30-
HbI (Tabnuna 3.2).

Ilpumep: CTpoUTeNIbCTBO CKBAKHH IUIAHUPYETCS] IPOBOANTD, UCXO/Isl U3 OIBITA TMPOBOJI-
KU QHAJIOTMYHBIX CKBOXHMH Ha TeppuTopud TOMCKOIT 00:1aCTH, ¢ IPUMEHEHHEM TIEPEIOBBIX TEX-
HOJIOTHH OypeHHst, 00YCIOBICHHBIX HEOOXOJUMOCTBIO 00ECTIeYeHUs] MaKCUMAalbHOTO €€ COOoT-
BETCTBUSI CBOMCTBAM pa30ypHBaeMbIX TOPHBIX OPO/I B 33/IaHHBIX YCIIOBUSIX MX 3aJICTaHUsI B I'€0-
JIOTHYECKOM pa3pe3e CKBaKUHBI, & TAKXKE B COOTBETCTBUH C EJMHBIMU TEXHHYECKHMH TpaBUIIa-
MHN BE€ACHUA pa60T IIpu CTPOUTECIIBLCTBE CKBAXXWH Ha Heq)TSIHI)IX, Ta30BbIX W I'a30KOHACHCATHBIX
MECTOPOKICHUSX.

OrmbIT OypeHUs] Ha IUIOMIAASX U MECTOPOKACHUSX TOMCKOW 00JacTH TMOKa3bIBaeT, 4YTO
AHOMAJIbHO BBICOKMX MIJIM HHU3KHX IUIACTOBBIX JABJICHHI B pa3pe3e OOJBUIMHCTBA CKBAKHH HE
BCTPEYAIOCH, TUIACTOBBIC JABJICHHS HE3HAUUTETHHO (70 5 %) IPEBBIMIAIOT THIPOCTATUIECKHUE.
OnHako, MpPU BCKPHITUH OTIOXKEHHH Oa)XKEHOBCKOW NpH OypeHHH CKBaXHHBI Ha 3amajHo-
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Ksensepckol momaayd ObLTO BEIIBICHO aHOMAbHO BBICOKOE IniactoBoe namicHue (ABIILJ),
npuBeAlee K HeTera3onposBICHUIO HA YCThe CKBOKMHBI. B ckBaknHe DearomKnHCKOTO Me-
cTopoxaeHue Takxke Obuto ormeueHO ABII/] B 6aXXEHOBCKHX OTIIOXKEHHUSX, TAC OBUI MONydYeH
MIPOMBINIICHHBIA MPUTOK HEPTH. ITO HEOOXOAMMO YUYECTh IIPHU BHIOOpE MPOYHOCTHBIX XapaKTe-
PHUCTHK DKCITYaTallMOHHON KOJIOHHBI M TApaMETPOB MPOMBIBOYHON SKUAKOCTH.

[ImacToB ¢ arpeccHBHBIM BO3ZICHCTBHEM CEPOBOAOPOIA B pazpe3e HeT. Okupaemast MioT-
HOCTB IUIacTOBBIX (prronos — 0,6-0,8 r/cM’, MEHEpAIM3aLHs [IACTOBBIX BOJ MEIIOBBIX OTIIOXKE-
Hul — 6-25 r/1, ropckux u naneo3oickux — 10-70 r/m.

l'opHo-Teonornueckre yciaoBus MPOBOJKN CKBaXKMH MO3BOJISIIOT MPOBECTH Mpolecc Oype-
HUS YCHEIIHO U 0e3aBapuitHO TPH YCIOBUHU COOIIOJCHHUS TEXHOJIOTUN MPOBOIKH CKBaKHH (Ta0-
mmma 3.1).

[lpu OypeHHH NOWCKOBO-OICHOYHOW CKBAKWHBI MPOEKTUPYETCS BCKPHITHE OTIOXKCHUHN
Me3030HCKO-KalHO30MCKOT0 MIaT(GOPMEHHOTO YeXJia U BepXHEH 4yacTu AOIOPCKOro GpyHIaMeHTa.
['eonoruueckue ycioBus MPOBOIKH MPOSKTHBIX CKBAYKWH IIPUBEICHBI B TaOJIHIIE.

BckpriBaeMble OpoJIbI 10 KPEMocTH (TBEPIOCTH) TIOAPA3IENSETCsl Ha 4 KaTerOpHH:

| - MATKHUE TOPOJAbI MIPEACTABJICHBI IIECKaMU, CYTJIMHKaAMH, I'NIMHAMU, aJICBpUTAMH, OIIOKa-
MU, MEPTeIsIMHU;

Il — cpepHMIE IOPO/IBI — YIUIOTHEHHBIMH TIIMHAMH, AJIEBPOIUTAMH, IECUAHUKAMHU;

Il — TBepABIE TOPOBI — OOJIEE TIOTHBIMK 1 KPENKHMH TIeCYaHUKAMH, aJIeBPOTUTAMH, apTHILTHTAM,
KapOOHATIBUPOBAHHBIMH TECYaHUKAMU, TIIMHICTBIMU aJICBPOJTUTAMI,

IV — kpenkue mopoas! — 3¢ Py3uBHBIE TOPOBI, KBAPIEBBIE MOPHUPHTHI, METAMOP(HUZUPO-
BaHHBIC TTOPOJIBL.

B mpouecce OypeHHsi MPOCKTHBIX CKBKMH BO3MOXKHBI OCJIOKHEHHS, 0030p KOTOPBIX
MIpeICTaBJIeH HIbKe B Tabmmme 3.2.
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Ta6nuna 3.1 — ['eosornyeckue yCiaoBus MPOBOJIKU MPOCKTHOM MOUCKOBO-01IeHOUHOM cKBaxkuHbl Nel-T1 (IIPUMEP)

NeNe | HutepBanbl pa3pesa ¢ pa3IHuHBIMI Crparurpadudeckas Jlutonormyeckue oco- Kareropus | Kareropus OxxuIacMble I1aCTOBBIC
/I | Te0JIOTO-TeXHUYECKUMH YCIOBHSIMU MIPUYPOUYCHHOCTh OEHHOCTH U XapaKTepH- MOPOJI 110 MOPOJ TI0
OT (KpoB- 1o (mmo- TOJILIH- Ha3BaHUE HUHJCKC CTHUKa abpo3mBHO- | TBEPAOCTH P, T, °C YIJIbI ¥ HAIIpaB-
J151) JIOTIIBA) Ha, M paspesa CTH MIla JICHUS TaJICHUSI
IJ1aCTOB
1 2 3 4 5 6 7 8 9 10 11 12
1 0 20 20 YeTBepTHYHBIC Q CYTJIMHKH, TIIAHBI 4,4 | 0,2 0,6 TOPU30HTAIBHO
OTJIOKEHUS
2 20 30 10 YaHOBCKas CBUTA Nochn | meckw, cyresu, rIMHBI 10,4,4 | 0,2-0,3 0,6-0,9 TOPH30HTAIBHO
3 30 40 10 IOTEIMCKHE crion N,outm | rMHBL, IECKH 4,10 0,3-0,4 0,9-1,2 TOPH30HTAIBLHO
4 40 50 10 TaBoJDKaHCKasi CBUTA N,tv TJIUHEI, IECKH 4,10 | 0,4-0,5 1,2-15 TOPU30HTAJILHO
5 50 60 10 Beeynbckast cBUTa N, bch | s, aneBputsi, nec- 4,6,10 | 0,5-0,6 1,5-1,8 TOPU30HTAIBHO
K1
6 60 80 20 AOpOCHUMOBCKast CBUTa N, ab TJINHBI, AJIEBPUTHI, IIEC- 4,6,10 | 0,6-0,8 1,8-2,4 TOPHU30HTAIBEHO
KM
7 80 130 50 TypTtacckas cButa Patrt ;J;II/IHLI, aJIeBPUTHI, TIeC- 4,6,10 | 0,8-1,3 2,4-39 TOPU30HTAJILHO
8 130 150 20 HoBomuxaiinoBckast cButa | P 3nvm LJ;II/IHLI, aJIeBPHTHI, TIeC- 4,6,10 1,3-1,5 3,9-45 TOPHU30HTAIBEHO
9 150 160 10 ATIIBIMCKasI CBUTa Patl g::xn, aJIeBPUTHI, TJIH- 10,6, 4 | 1,5-1,6 45-4.8 TOPHU30HTAIBEHO
10 160 195 35 TaBauHCcKas cBUTA Potv TJIMHBI, QJIEBPUTHI 4,6 | 1,6-1,9 4,8-5,9 TOPU30HTAJILHO
11 195 285 9 JlronuHBOpCKast cBUTa P TJIMHEI, OTIOKH, 4,4, 10 | 1,9-2,85 5,9- TOPU30HTAJILHO
ECYaHUKHU 8,55
310 Tanumkas cBUTa Pl TJINHBI, AJIEBPUTHI, 4,6, | 2,85-3,1 8,55- TOPH30HTAIBEHO
12 285 25
MECYaHUKHU 10 9,3
13 310 360 50 ["aHbKHHCKAs CBUTA K, gn TJIMHBI, TIECKH, 4,10,6 | 3,1-3,6 9,3- TOPU30HTAIBHO
QJICBPHUTHI 10,8

12




MeToan4eckKue

@ Ty 7.1-21/01

YKa3zaHus
Oxonuanue Tadmus! 3.1
1 2 3 4 5 6 7 8 9 10 11 12
14 360 447 87 CraBropojckast CBUTa Ky slv | ruiuHbI, aneBponuThI 4,6 | 3,6-4,5 10,8- TOPU30HTAIBHO
MeCYaHUKH 10 134
15 447 617 170 HnartoBckas cBUTa K, ip MECYaHUKH 10 | 4,5-6,2 13,4- TOPU30HTAJIBHO
AJICBPOJIUTHI, TJIHHBI 6, 4 18,5
16 617 632 15 KysneroBckas cBura K, kz TJIMHBI 4 | 6,2-6,4 11%56- TOPU30HTAIBHO
17 632 1490 858 IMokypckas cBuTa Ki-pk | mecuanuku 10 1 6,4-15,2 19,0- TOPU30HTAIBHO
aJIeBPOJIUTHI, TTTUHBI 6, 4 447 0-1
18 1490 2006 516 Kustmnackas csura Kkl MeCYaHUuKHU 10 1 15,2-20,3 44.7- 0-3
AJICBPOJIUTHI, TJIHHBI 6, 4 60,2
19 2006 2060 54 Tapckast cBuTa Kitr [IECYaHUKH 10 1 20,3-21,0 60,2- 0-2;
AJIEBPOJIUTHI, TIIMHBI 6, 4 61,8 0-3
20 2060 2240 180 Kymomsunckas cButa K; kim | rnusbl, apriasumutst 4,4 11 21,0-23,1 61,8- 0-3
IIECUaHUKH 10 67,2
21 2240 2249 9 BaxxeHoBckas cBuTa Jabg ApPTUJLTUTHI 4 11 23,1-23,4 %77,25- 0-3
29 2249 2280 31 Haynaxkckast cButa Jo.3nn MIECYaHUKH, YTIIH 10,5 11 23,4-24,2 67,5- 0-3
AJIEBPOJIUTHI, apTHIUTUTHI 6, 4 68,4
23 2280 2439 159 TroMeHcKas cBUTA Jo tm MIECYaHUKH, YTIIH 10,5 11 24,2-25,9 68,4- 1o 3-5
AJIEBPOJIUTHI, apTHILTUTHI 6,4 73,2
o4 2439 2445 6 Kopa BbIBeTpHBaHUs KB KapOOHUTH3NPOBaHHBIE 9 v 259 73,2-
Opexunu 734
55
25 2445 2500 (BCKpbITas Taneo30it pz | MeravopdusHposaHie 9 v 259-265 | (o4 7109
wacty) HOPOJIBI 75,0
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Tabmuma 3.2 — OxugaemMbie OCIOXKHEHUS NTPU OypEeHUHN

Ne Hurepsan Bospact Bun IIpuurHBL, BBI3BIBAIONINE OCTIOKHEHHS
IIyOuH, M nopoJ OCJIO>KHEHHS
1 2 3 4 5
Bo3MOXHBIE 0CII0)KHEHUS
1 Q Ocpim 1 06Ba- | IloBbImIeHHass BOJOOTHAYa, HEYIOBIETBOPUTENbHAS MHIH-
N,chn - Njab JIbl CTEHOK Oupyromas crocoOHOCTh PacTBOpa 10 OTHOIICHHUIO K TJIN-
P trt- CKBKUHBI HUCTBIM ITOPOJaM, HU3Kasl ITIOTHOCTH OypOBOTO pacTBOpA.
Pl Hecobnronenue ckopocteit OypeHusi, TpopabOTKU U MPo-
Kogn- MBIBKH CTBOJIA CKBAYKHHBI
Ksip
K-, pk
Kitr - Kkl
KB+Pz
2 Q [Mornomenne VYBennueHue IIOTHOCTH IPOMBIBOYHOH JKHIKOCTH, MOBBI-
Nochn - Njab | ©ypoBoro pac- | IieHHe BOJOOTHAYM, HE COOJIOJEHUs PEKUMA MPOMBIBKA
P trt- TBOpA CTBOJIa CKB@)XHMHBI OT BBIOYPEHHOI1 MOPOJIBI, PEBHINICHIE
P zatl JOITyCTAMOM CKOPOCTH CITycKa OYpHIIBHBIX M 00CaIHBIX
K- pk Tpyo
Kitr - K¢kl
KB+Pz
3 Q Bononposisie- | CHWXeHHE NMPOTHUBOJAABICHUS HA IIACT HIDKE THIPOCTA-
N,chn - Ny HUE THYECKOTO
ab
P trt-
P atl
K-, pk
4 Jo.3Nn- Hedterasokon- | Hecobmonenne nmapaMeTpoB OypoOBOTO pacTBOpa, CHUKE-
Jotm JICHCATOBOAO- | HHE MPOTHBOAABIICHMUS HA IUIACT HIDKE THAPOCTATHIECKOTO
MIPOSIBIICHHS
5 KB+Pz Bomomnposisie- | HecobmroneHue mapaMeTpoB OypOBOTO pacTBOpa, CHUXKE-
HHE HUe POTHBOIABJICHHS Ha [UIACT HU)KE THPOCTATHIECKOTO
[TpuxBaToonacHble 30HbI
1 Q OT Tiepenaja HecobnroneHrne MpoeKTHBIX HapameTpoB OYpOBOTO pac-
Nochn - Ny JIaBJICHHS, OT TBOpA, PEe)KUMa IPOMBIBKH, HEAOCTATOYHAsI OYHMCTKA 32005
ab obBaJa He- OT BBIOYPEHHOM TTOPOJIBI.
P trt- YCTOMUYMBBIX
Pt mopoJ
K gn-
K, ip
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YRazaHust
OxkoH4aHMe Ta0IUIEL 3.2
1 2 3 4 5
2 K; kz Ot 3axmuHkd 1 | OcTaBieHue OypoBOrO MHCTpYMEHTa Oe3 ABMKEHHs. YBe-
K 1-,pk CaJIbHUKOOOpa- | JIMYeHHE INIOTHOCTH OYpOBOT0 pacTBOpa BBILIE MPOESKTHON
30BaHUs, pas-
OyxaHHe TJIH-
HHCTBIX ITOPOJI,
OT Tepenana
JTaBIICHHS
3 Kytr Cyxenne ctBo- | HecoOnmroneHne NMpoOeKTHBIX ITapaMeTpoB OypoBOTO pac-
Jla CKBOXKMHBI | TBOpA, peXXUMa MPOMBIBKH, HEIOCTATOYHAsE OYHUCTKA 32005
OT BBIOYPEHHOH MOPObI, AIUTEIBLHOE BPEMs OCTaBICHHE
HMHCTPYMEHTa Ha 3a00¢ 6€3 IpOMBIBKH
4 KB+Pz OT Iepenaja OcraBienne OypoBOro HHCTpYMEHTa Oe3 IBIDKCHHS. YBe-
IaBJIEHHS, OT | JIMYEHHE IUIOTHOCTH OypOBOTO pPacTBOpa BBHINIE IPOCSKT-
obBaJla IOpoAi, | HOM, HECOONIOZEHHE NPOCKTHBIX MapaMeTpPOB PacTBOPA,
OT 3aKJIMHK pexXnMa IPOMBIBKH
CaIbHUKOOOpa-
30BaHUS
[Tpoure BO3MOKHBIE OCIIOKHEHUS
1 P,tv- KaBepHOOOpa- | 3a c4éT MoTepH yCTOHYMBOCTH CTEHOK CTBOJIA B CIICICTBUH
K; slv 30BaHUE HEKaueCTBEHHOT0 OypOBOTO pacTBopa
2 K; kz KaBepHOOOpa- | 3a cuér pa3OyxaHus TNIMHHUCTHIX IOPOJ U MOTEPU YCTOM-
30BaHHUE, CY)Ke- | YMBOCTH CTEHOK CTBOJIA B CJEACTBUM HEKaYEeCTBEHHOTO
HHE CTBOJIA OypoBOro pacTBopa
3 KiKI- HEe3HauuTeNb- | 3a c4ér pa3OyxaHWs TNIMHUCTBHIX IOPOA M IOTEPH YCTOH-
K; klm HOE KaBepHOOO- | YMBOCTH CTEHOK CTBOJA B CJEJCTBHH HEKaueCTBEHHOTO
pasoBaHue, OypoBoro pacTeopa
CY)KEHHE CTBO-
na

3.4 XapaKkTepHCTHKA NPOMBIBOYHOM KMIKOCTH

XapakTepucTUKa MPOMBIBOYHOM KUIAKOCTH, UCXOJS U3 YCIOBHMI BCKPBITUS MPOEKTHOTO

paspesa u coriacHo «l[IpaBuiamM Ge30MaCHOCTH B HE(DTSHOW M Ta30BOH MPOMBIIIICHHOCTH.
(tabm. 3.3).

Ilpumep 2naewvt 3.4. KauecTBeHHass MPOBOJKA MOMCKOBOW CKBaXHHbI | 3aBUCHT OT
NPaBUIIBHOTO BBIOOpA M pacueTa napaMmeTpoB OypoBoro pactsopa. Pacuer moTHocti 6ypoBOro pacrsopa
MIPOM3BOJIMM COTJIACHO TpeOoBaHMIM «EJMHBIX TEXHUYECKUX MPaBUII BeIeHUs OYPOBBIX PadoT».

B cootBerctBuu ¢ pasnenom XVII «Tpeboanus 0e30MacHOCTH K HMPUMEHEHHIO OYPOBBIX pac-
TBOpOoB» DeaepanbHbIX HOPM U IIPaBWII B 00J1aCTH MPOMBIIITIEHHON Oe3onacHoctH «lIpaBuiia 6e3onacHo-
CTH B HE(TSHON U Ta30BON MPOMBILUIEHHOCTH» IIPOEKTHBIE PEIIEHHS 0 BHIOOPY IUIOTHOCTH OypOBOTO
pacTBopa JOJDKHBI MPEeyCMaTPUBATh CO3JJaHHUE CTOJIOOM pacTBOpa THIPOCTATUYECKOTO JIABJICHUS HA 3a-
00l CKBaXMHBI 1 BCKPBITHE MTPOAYKTUBHOTO TOPU30HTA, MPEBBILIAIONIET0 MPOEKTHBIE TIACTOBbIE aBJIe-
HUSI HA BEJIMYMHY HE MECHEe:

- 10% nns ckBakuH r1yOonHOM o Beptukanu 10 1200 m (uaTepBanos ot 0 1o 1200 m);

- 5% nuis maTepBaioB oT 1200 M M0 BEPTUKAIHN JIO POSKTHOH ITyOUHBI.

[Ipu 6ypenun ckBaxunbl B uHTepBaie 0-1000 M npeBbIIIEHUE THAPOCTATUIECKOTO JaBICHHUS HaJl
TUTACTOBBIM (pemnpeccusi) JOIHKHO cocTaBiATh He MmeHee 10%.

Pacuém nnomnocmu 6yposozo pacmeopa ¢ unmepesaine 0-1000 m

IaacroBoe naBiaenne: Py, = a,,x L=10,101 x 1000 = 101 kr/cm?;

TIIe epaduenm niacmogo2o 0asietust Oy = (Pua2 - Puar)l (L2 - Ly)

[IpeBbiIeHNE THAPOCTATUYECKOTO AABJICHUS HAJ IJIACTOBBIM (pEenpeccus) COCTaBIISCT:

P,=0,10 x Pt = 0,10 x 101= 10,1 xr/cm?,

[TmoTHOCTH OYPOBOTO pacTBOpA:

Ymun = (P, + P,)/0,1/L = (101 + 10,1)/0,1/1000 = 1,111 r/em®
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C y4€TOM yCTOWYMBOCTH CTCHOK CTBOJIA CKBKHHBI PACU€T MPOMU3BEEH 10 MAKCUMAJILHOMN BEJIH-
yuHe He Oonee 15 aTm.

Ymak = (P, + AP)/0,1/L = (101 + 15)/0,1/1000 = 1,16 r/cm®,

rae AP=15 atwm.

Pacuém nnomunocmu 6yposozo pacmeopa é unmepsane 1000 -2240 m

ITnacroBoe masienue: P, = o,,x L =0,103 x 2240= 230,720 Kr/cM>.

[MpeBbllIeHHE THAPOCTATUYESCKOTO AaBJICHHS HAJl IUIACTOBBIM (PETIPECCHs):

P, = 0,05 x P, = 0,05 x 230,720 =11,536 xr/cm’.

[TnoTHOCTH OYpOBOTO pacTBOpa:

Y = (P, + P,)/0,1/L= (230,720+11,536) / 0,1 / 2240= 1,081 r/cm’,

Pacuém nromuocmu 6yposoeo pacmeopa 6 unmepeane 2240 -2500 m

ITnacroBoe masienue: P, = a,,x L =0,106 x 2500= 265 Kr/cM>.

[TpeBbllIeHHE THAPOCTATUYESCKOTO AABJICHHS HAJl IUIACTOBBIM (PETIPECcCHs):

P, = 0,05 x P,,, = 0,05 x 265 =13,25 xr/cm’.

[TnoTHOCTH OYPOBOTO pacTBOpa:

Y = (P,, + P,)/0,1/L= (265+13,25) / 0,1 /2500= 1,113 r/cm’,

I[HH oOecrieueHust HOpMaJ’IBHOﬁ IMPOBOJKHU CKBAXXUHBI, UCXOOA U3 TOPHO-T'COJIOTHUCCKUX yCJ'IOBI/Iﬁ
BCKPBITHS pa3pe3a U HAKOIUICHHOTO OMbITa OypeHUs TIyOOKHUX CKBaXKHH, MPEAyCMaTpUBaETCS PUMEHe-
HHUE IPOMBIBOYHOH JKUIKOCTH ¢ TapaMeTpaMH, YKa3aHHbIMU Hike B Tabnuie 3.3.

Ta6mumma 3.3 — XapakTepucTuka MpoOMbIBOYHOM sxunkoctu (I IPUMEP)

Tun IMapamMeTpsl IPOMBIBOYHOM SKUIKOCTH
WHTep- | npomsl Haumeno-
Ball MBI- Bono- BaHUE
6ype- | BouHOI [zo- Bis- otmaua, | Kopou- | Ilecka, CHC XHMpea-
HOCTb, KOCTB, 3 2 Ph
HUS KHUI- 3 CcM / 30 Ka, MM % Mr/ CM TE€HTOB
r/cM CEeK
KOCTH MUH
0- 20/25 - caiinamn,
1000 1,11 35-40 0 8 1,0 o 1,5 30/35 7-8 rabponr,
1000- TOJTN - 15/20 - HT®, cona
2240 | wep- | ©08 | 25-30 | 45 0.5 0.5 | “25/30 | " | xampummn-
[JIMHH- poBaHHas
2240- CTBIN 15/20 - U KayCTH-
2500 1,11 25-30 4-5 0,5 0,5 25/30 7-8 deckas,
KMII, ®K

J1s KOHTpOJS TapaMeTpoB MPOMBIBOYHOW KHIKOCTH Hcmonb3yercs: cranims [ TU, mepuoana-
HOCTb KOHTPOJIS - TOCTOSTHHASL.

[Ipu OypeHuM CKBa)KMHBI B MHTEpBajaxX MEPCHEKTUBHBIX B HE(QTEra30HOCHOM OTHONICHUH Iijia-
CTOB, C IIETIbIO MPEJOTBPAIICHHUS] BO3MOXKHBIX HE(TETa30MpOsBICHUI U OTKPHITOTO BBIOpOCca, OypeHne
clielyeT MPOU3BOIUTH HA KAaYeCTBEHHOM OYpOBOM PacTBOpE, MPH 3TOM Ha OypOBOU JOJDKEH OBITH HE0O-
XOJTMMBIN 3aIac ero U XUMPEareHToB sl ero 00paboTku. [ mpenoTBpaiieHus: CHIKEHUS THIIPOCTATH-
YEeCKOr'o JaBIICHUs Ha TUIACT MPH MOABEME OypOBOTO MHCTPYMEHTA, HE0OXO0AMMO MPOU3BOIUTH IOCTOSH-
HBII 10JIMB CKBa)KUHBI PACTBOPOM.

V3MeHeHne TIOTHOCTH MPOMBIBOYHOM JKUAKOCTH NMpH OypeHHH ciieqyeT MPOM3BOAWUTH IUIABHO,
n3beras pe3knx ckadkoB. CHIDKEHHE IJIOTHOCTH MPon3BoauTh 3a 20-50 MeTpoB /10 Hadama yKa3aHHBIX
WHTEPBAJIOB, YUYUTHIBAsI CKOPOCTH OYpEeHHUS.

OnbIT OypeHus TiTyO0OKuX CKBaXKWH B 3anaaHoit Cubupw, B T.4. U B ToMCKo# 001acTH, moKa3biBa-
€T, YTO TIPH MPOXOJIKE BEPXHEH YacTH pa3pesa, CIOKEHHOW MPENMYIIECTBEHHO MOIIHBIMH TJIMHUCTHIMHU
TOJIIIAMH HEOT€HOBBIX, MAJIEOTEHOBBIX W BEPXHEMEIOBBIX OTJIOKEHUH, OypoBOil pacTBOp oboramiaercs
€CTECTBEHHOM TINIMHUCTON (pakLMe, YTO CYIIECTBEHHO yBEIMYMBAET 00BbEM OYypOBOTrO pacTBOpa M IO-
BBIIIAET €0 Ka4ecTBO. DTOT 3P PEKT He0OX0IMMO HCIIONB30BAaTh B MPOLIECCE MPOBOIKH CKBAXKKH.

JIMKBUIAIMIO TIOTIIONMIEHUN MPOMBIBOYHOM JKHIKOCTH HEOOXOIMMO IPOBOIUTE coriiacHo «Bpe-
MEHHOM MHCTPYKLIMH IO HPEAYNPEeXICHUI0 U O0oppOe ¢ morioueHusMu». [lapaMeTprsl MpOMBIBOYHOM
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JKUJIKOCTU TPUBOJATCS B COOTBETCTBHU C XapaKTepOM IOTJIOLICHHUS, B cly4ae HedTerazonposBIeHUN
OHH TaKKE TOBOAATCS 10 COOTBETCTBYIOIIMX KOHIUIMI COrIacHO «MeTOAMKE IIyLICHUS] CKBAYKUHY.

st ocyiiecTBieHHsT OYMCTKH OypOBOrO pPacTBOpa MNPUMEHSETCS LMPKYJIIHMOHHAS CHUCTEMA
COBP-1-11, Bubpocuta BC-1, meckootnenutens I1I-400, unootnenurens UI'-45M, nentpudyra. Ero
XUMHYecKass 00paboTKa OCYyILIECTBISIETCS] COTIIACHO PEKUMHO-TEXHOJIOTHYECKON KapTe MOMHTEPBAIbHON
00paboTku OypoBOTO pacTBOpA.

3.5 O0ocHOBaHME TUIIOBOI KOHCTPYKUNH CKBAKUH

O0ocHOBaHME THITIOBON KOHCTPYKITMHM CKBaXXHH, HCXOJIS U3 MX MPOCKTHOMN TTTyOUHBI U CITO-
co0a MPOBOJKHU, XapaKTepa U OXKHUAAEMOI MPOIYKTUBHOCTU pa3pes3a, JaBJICHUN THIpOpa3phiBa
MOPOJI, TIACTOBBIX JABJICHUM, HAIMYUS OCJIOKHEHUMW, JOIYCTHUMBIX BEJIWYMH BBIXOAA W3-TIOL
OamMaka mpeapiayiei 06cagHol KOJIOHHBI.

Cmpoumca cosemeuiennolit 2padux _0agnenuil 011 000CHOBAHUA KOHCMPYKUUU CKEa-
acun (puc. 3.1).

KoncTpykius nomkHa oOecreurBaTh BO3MOXHOCTh TPOBEICHHS IOJHOTO KOMILICKCA
reo(U3NUYECKUX UCCIICJOBAHUI, UCTIBITAHUI Ha MPUTOK >KUIKOCTH U T'a3a B OTKPHITOM CTBOJIE U B
KOJIOHHE, TUAPOJMHAMUYECKUX HCCIIEIOBaHUN, 0TOOpa IITyOMHHBIX P00 HEe(TH; BOZMOKHOCTH
MEPEBOIa CKBAKUHBI B KATETOPUIO 3KCILTYaTal[UOHHBIX.

Oco0oe BHUMaHUE YAESeTCs MPOQIIIIO CTBOJIA CKBAKHHBI, KOTOPBIA JOKEH OBITH CTPO-
ro BepTUKaIbHBIA. B mponecce mpoBOJKH CKBa)KMHBI BO3MOXHBI OTKJIOHEHHUSI OT IPOEKTHOIO
npoduis (0T BEPTUKAIN), IIPH 3TOM JOIYCKAETCsl yroyl OTKJIOHEHHs He Ooisiee 1 rpax 30 MuUHYT
Ha OOJBIINX TITyOHHAX.

CBO/IHBIC JAHHBIC 110 TUIIOBOM KOHCTPYKIIMK CKBaXHH (Ta0I1. 3.4).

Ilpumep 2nagvl 3.5. Y4uTbiBasi ONBIT IPOBOAKU CKBOKHH B JAHHOM PETHOHE, KOHKPETHBIC Te0-
JIOTMYECKHE YCIIOBUS U 33/1a4M, IOCTaBJICHHbIE NEepe]] NIPOSKTHBIMU CKBR)KUHAMH, a TAKXKE HA OCHOBaHHU
pacyeTHBIX COBMEIIIEHHBIX I'PadUKOB JIABICHUH, HACTOSIINM MPOCKTOM TIPEIyCMaTPUBACTCS CIIEAYIOIast
KOHCTPYKLMSI CKBaXXHHBI 1.

KoncTpykimst ckBaXHH T0JKHA 00€CIIeUnBaTh:

- JIOBEJICHUE CKBAYKUHBI /IO IPOSKTHOW TITyOUHBI;

- OCYIIECTBIICHHUE 33/IaHHBIX CIIOCOOOB BCKPBITHS MPOAYKTUBHBIX OTIOKEHHIA;

- IPEJOTBPALICHUE OCJIIOKHEHUH B Ipoliecce OypeHus U MOJTHOE HCIIOIb30BaHUE TOTEHIHAIbHBIX
BO3MOXXKHOCTEH TEXHUKU M TEXHOJOI'HHU B MPOLIECCE €€ IKCILTyaTalluH;

- MUHAMYM 3aTpaT Ha CTPOUTEIIHLCTBO CKBAXKHH;

- BBINIOJIHEHUE BCeX TPeOOBAaHMM OXpaHbl HEP M OKPYXKAIOLIEH cpesbl BO BpeMs OypeHHs U IKC-
IUTyaTalyH.

[Ipu 0O60CHOBaHMU KOHCTPYKIIMU CKBa)KHHBI OBbLIT TPOAHAIN3UPOBAH OMBIT TPOBOJAKH TIyOOKHX
CKBa)XKHH, TJIaBHBIM 00pa3oM, B aHAJIOTHYHBIX TOPHO-TEOJIOTHUECKUX YCIOBUsX. MICX0as 13 3TOTO0, Npej-
JlaraeTcsi KOHCTPYKIHMS CKBRKUHBI, KOTOpasi IpPUBEICHA HIDKE.

Jist mpeoTBpalieHus] pa3MbIBa YCThsl CKBKUHBI U MOTJIONIEHH OYpOBOTO pacTBOpa npu Oype-
HUH T10]] KOHAYKTOP B €€ KOHCTPYKIIUH MTPEyCMOTpEHa yCTaHOBKA HANPaBIICHHUSI.

Hanpassienne xomiuiekryercsi o0canusiMu TpyOamu 9324 MM ¢ pe3bOOBBIMH COCTUHEHUSIMH,
riryOuHa cycka 50 M, IEMEHT 10 YCThA.

Konaykrop xommonyetcsi o0caaabiMu Tpyoamu ¥245 mMm. MuHIMaNbsHO HEOOXouMast TIIyOnHa
CIIyCKa KOHAYKTOpa OIpenesnsieTcs UCXOAs U3 YCIOBUH MPeJoTBPALIeHUs] THAPOPa3phiBa MOpox B HE0O-
Ca)KEHHOM CTBOJIE€ CKBa)YXKMHBI IPU 3aKPHITUH YCThS B CIy4ae BO3MOKHOT'O OTKPHITOTrO (POHTAHUPOBAHUS
MPOJYKTHBHBIX TOPU30HTOB IPH ITOJHOM 3aMEIIEHUH CKBAXXMHHOW KHJIKOCTH TUIACTOBBIM (DIIFOHIOM.
I'my6una ero cmycka omnpenensiercs mo popmyne (3.1):

H= Py, —(H,,xy)/10 (3.1)
d /1,05 -y/10 T

rne P, — 1aBneHne caMoro HIDKHEro MPOSIBIISIFOIIETO TUIACTa SKCIUTyaTallHOHHOW KOJOHHEI - 242
Kr/cm;

H,,;, — TmyOnHa KpOBJIM HIKHETO MPOSABIIIONIETO u1acTa - 2280 wm;
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Y — IIOTHOCTH (HITFOM/IA HIKHETO MPOSBIISIONIEro [1ACTa B IIACTOBBIX yc10BHaX — 0,6 r/cm’;

d — rpaameHT TUaApOpa3phiBa MOPO/I Ha IITyOHHE yCTaHOBKK KOoHaykTopa — 0,172 Kr/eM?/m;

1,05 — ko3 duipieHT 3amaca MPOYHOCTH.

[MoacraBmnss B opMyity 3HaueHHUs, MOJTydaeM TyOuHY cmycka KoHaykropa 1021,4 M u npuHu-
MaeM IIyOuHYy ciycka KoHAykTopa Ha riyoune 1000 M ¢ ycTaHOBKOH OamiMaka KOHAYKTOpa B TIIMHH-
CTBIX OTJIOKEHHUSX TMOKYPCKOM CBUTHI. DTO IMMO3BOJIUT OCYIIECTBUTH HOPMAaJIHHYIO IPOBOJIKY CKBaYKUHBI 10
MPOEKTHOM TITyOuHBI. BhicoTa mombEMa 1eMeHTa — 10 yCThSL.

IKCILTYaTAMOHHAS KOJOHHA KOMIIOHYETCS U3 00cafgHbIX Tpyo V168 MM, cryckaeTcs A0 TITy-
OmHBI 2439 M Ha KPOBIIO MOIOPCKUX O00pa3oBaHUH C MOIBEMOM IIEMEHTHOTO PacTBOpA 3a KOJOHHOW Ha
500 M BpITIIe OamMaka KOHIYKTOpA, cormmacHo 1. 233 paznena XVIII denepanbHbIX HOPM U TIpaBUI B 00-
JacTH MPOMBINUICHHOH Oe3onacHocTH «llpaBuia 6e3omacHOCTH B HEPTSIHOW W ra30BOM MPOMBIIUICHHO-
CTH».

I'myOuHa cirycka 3KCIUTyaTalliOHHOW KOJOHHBI 00OCHOBBIBAETCS HEOOXOAMMOCTHIO Pa300IIeHHS
HECOBMECTUMBIX YCIOBHH MPOXOJKU IOPCKHUX U JAOIOPCKUX OTJIOKEHHH U MOCIEAYIONIEro KauyeCTBEHHOTO
HCIIbITaHUA NCPCICKTUBHBIX TOPHU30HTOB.

EA o s AT Xap aKTepHCTHKA JaBJIEHUH IIIaCTOBOTO U °
¥ g 5 58 FREBTIEHHE, KT/ P THAPOPA3PEIEA TIOPOJ gwg CxeMa KOHCTPYKLIMH
g_ - é E g:t CKBZKHMHBI
il 829 | £ a | @ - B} e
2 E 2, g s 2 §. = g 2 OKBUBATIEHT A FEHTA JABTCHUi £ 8] roybuma cnyoa obcamibne
E g g g g g g g g 3 ] % E KOTIOHH TI0 BEPTUKATH,
s B Q o B
% 3 5 R Elg| &F g g |10 125 15 175 20 (B 1)
= & o B T TERR T ARRAT AT
1 2 3 5 i g 9 10 11
20 Q TR 2 |2
Yaneecas 324wt
FOTERMCKHE CITOH 50m
TaBoITKaHCKad
Bemeymcxat
Afpociosoas [
Typraccian i
Hopormsaiinope
Kad ATIEMCKAT
Taemmcad
JThommeopcias
Tamawas
310 31 36 5
TaHBiamHCKAT
Cmaeropopcad TIMHA 500
Hnatceciad TIECHAHUK S—
Kysenopciat
632 64 | 72 8 0,1
1000 100 ) 114 14 0,172 - 1,11
— TECHRHIE — x ] 248u
Toxypaias T 2 1000m
ANEBPATHT 3 %
1490 152 | 164 12
Kuamcag [ 75K
TIHHA
2006 203 | 218 16 0,101
TIECHaHHK
Tapoiad APTHIITHT
2060 amEpamr | gpol a4 | 14 0,102
TIECYaHHK
Kymommucias | aprammr
anespomT
x
3 168 t
2240 231 | 141 10 0,103 g 2455
s
1o | Bexemcsaar [ sprammt | gy | 5| g 0104 | 0,178
APrIUHT
HayHEI(EK'EX TIECHaHHK
2230 242 | 248 18
TIECHaHHK
Tiomencas | aprwumT
anespomT
2439 259 | 268 9 1,08
Fopa 1
2445 Bpercnmt | 959 | 269 | 19 1,11
< MeTamophuz
2500 | [Maneosoit 265 | a2 19 0,106 | 0179 1428 orepriei cTBON

Puc. 3.1 — CoBmeneHHbI# rpaduk gaBaeHu 111 000CHOBAaHUS
MIPOEKTHON KOHCTPYKIIMH CKBa)KUHBI
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CBOHHI)IG JIaHHBIC 10 THUIIOBOM KOHCTPYKIHUHN CKBAXKUHBI IIPUBCACHBI HUKC B Ta6J'H/IIIe 34.

Tabmmua 3.4 — CBoHbBIE TaHHBIE 110 TUOBON KOHCTPYKIIMH CKBAXKHHBI

Ne Hanmenosanue Huamerp I'pynna npou- I'my6una BricoTa niemeHT-
Ne KOJIOHHBI KOJIOHHBI, HOCTH CTalll CITyCKa, M HOTO KOJIbIIa, M
i MM

1 Hanpasnenue 324 D 0-50 0-50

2 Konpaykrop 245 i 0-1000 0-1000

3 | DkcruryaTanoHHast 168 o pacuéry 0-2439 500-2439

Kaxxnas xomoHHa nocie ciycka HEMEHTUPYETCS, a 3aTeM IIPOBEPSAETCS Ha TePMETHYHOCTD OIpec-
COBKOM NOJTyTOpaKpaTHBIM JaBICHHEM OT 0’)KMJAEMOT0 YCTHEBOIO M CHH)KEHHEM YPOBHS, COTJIACHO pas3-
nema XIX denepaibHBIX HOPM U MPABWI B 00JIaCTH MPOMBITIIIEHHOH Oe3omacHocTr «IIpaBmna Ge3zomac-
HOCTH B HEPTSIHOHN ¥ Ta30BOX TIPOMBIIIIIEHHOCTI.

HanpaBneHHe 1 KOHAYKTOP HEMCHTHUPYIOTCA B OAHY CTYIICHDL, SKCILTyaTallUOHHAsA KOJIOHHA B IIC-
JIX IMOBBIMICHHUA KauCCTBa KPCIJICHUA CKBAKMHEBI - B JIBC CTYIICHU C HMCIIOJB30BAHUCM Myq)TI)I ABYXCTY-
NEHYaTOTO LIEMEHTUPOBAHUSI.

JlaHHas KOHCTPYKLMSI CKBaXHHBI OOECTIEYHT BO3MOXKHOCTH TMPOBEACHUS TOJHOTO KOMILIEKCA
FCO(l)I/BI/I‘IeCKI/IX HCCHGHOB&HHﬁ, HCIbITAHUA Ha NPUTOK NEPCHECKTUBHLIX IJIACTOB B KOJIOHHE, TMAPOAN-
HaMHUYECKHX U T'a30AMHAMUYECKHUX UCCIIEI0BaHUMN, 0TOOpa Mpod MIacTOBBIX (IFOHIOB.

3.6 O0opynoBaHue yCTbsl CKBaKUH
Tunsl TpoTUBOBBIOPOCOBOIO 00OPYI0BAaHUS, YCTAHABINBAEMOI'O Ha YCThE B 3aBUCHMOCTH
OT OXKUIaeMOro (DIIFOMA U IIACTOBOTO JIABJICHUS B COOTBETCTBYIOLIMX HHTEepBajax (Tabdi. 3.5).

Ilpumep 2naewvt 3.6. TIpoTHBOBHIOPOCOBOE OOOPYIOBAHUE YCThsl CKBAXKUHBI MOHTHPYETCS Ha
KOHJIYKTOP ¥ UCIOJB3YeTCsl IPU OYPEHUH T0J1 IKCILTYaTallMOHHYIO KOJIOHHY.

Kommmrext HpOTI/IBOBBI6pOCOBOFO O60py,[[0BaHI/I5{ COCTOUT M3 ABYX INIAIICYHBIX IMPEBCHTOPOB U
OJIHOTO YHHUBEPCAIHHOTO, pACCYUTAHHBIX Ha NaBieHue 350 kre/em’. Tlnamedansie MIPEBEHTOPHI 0beceun-
BarOT IrepMETHU3alI0 YCThA CKBAXKUHBI pr6HI)IMI/I IJIalIKaMu1 Py HAJIMYUHA B CKBAXKUHE KOJIOHHBI pr6 u
TIIYXUMU IUTalIKaMU IIpU OTCYTCTBHUU HOCHGHHeﬁ.

ITocie YCTAaHOBKH MPEBCHTOPOB HA YCTHC OHU OIIPECCOBBIBAIOTCH BO,I[Oﬁ Ha OaBJICHUEC OIIPECCOB-
KM KOJIOHHEBI, Ha KOTOPYIO OHU yCTaHaBJIMBAIOTCH.

Hwxe B Tabnutie 3.5 npuBeneHbI TUIIBI TPOTHBOBRIOPOCOBOTO 000PYAOBaHUS, YCTAHABINBAEMOTO
Ha YCTbC CKBAXKUHBI.

Tabmuua 3.5 — Tunsl NpOTHBOBBIOPOCOBOTO 000PYIOBAHUS

Oxunaemoe | Kommuectso Jlnametp ko-
Tun (mapka) npotuBo- | Pabouee JIOHHBI,
yCThEBOE MIPEBEHTO-
BBIOPOCOBOTO 000PY- | JIaBJICHHE, /i€ yCTaHaB-
JIaBJICHHE, poOB,
JTOBaHUSA MIIa JIABaeTCs
MIIa T
o0opynoBaHue
OI15-230/80x35 B T.u. 35
[1I1I-280x35; 35 5,03 2
I1Y-1-230-35 35 1 245
OKK1-35-168x245 35
ADK2-65x35 35 15.0
I[IMTP-156/35 35 ' 5 168
JIII3C 65x35
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3.7 Komiuiekc reosioro-reo(pu3ndecKux uccjae10BaHum
3.7.1 OT0op kepHa 1 HLIaMA

O6ocHoBanue 0TOOpa KEpHA AJIs U3yUEHUS JIMTOJIOTUU U CTpaTurpaduu paspesa, yrouHe-
HUSL CTPYKTYPHBIX TIOCTPOSHUH U MOJYYCHHUS MPEIBAPUTEILHON HHPOpMAIHK O (UIbTPAIIHOH-
HO-€MKOCTHBIX M SKpaHUPYIOUIMX CBOIcTBax mopoj. MHTepBaisl 0oT00pa KepHa B 3aBUCUMOCTH
OT CTEINEeHU M3YYECHHOCTH pa3pe3a U B COOTBETCTBUU C «MeTOAMYECKUMHU yYKa3aHUSIMU MO BeJle-
HUIO pa0dOoT Ha CTAAMAX IMOWCKOB M Pa3BEAKH MECTOpOXAcHUN HedTH u raza» (1982) u «Mero-
JUYECKUMH YKa3aHUSMHU TI0 ONITUMHU3AINU YCIOBHIA 0TOOpA KEPHA M KOJIMYECTBA YUHTHIBAEMBIX
obpasmos» (1983).

Kareropuu nopoa no TpyaHocTu or0opa KepHa, o01iasi IpoxoaKa ¢ 0TOOPOM KepHa B MET-
pax U MPOIEHTax OT TOJIIMHBI BCErO pa3pe3a U OT €ro MepCreKTUBHON YacTH, MPOECKTHBIN BbI-
HOC KEpHa, YCIIOBHSI €ro OTOOpa W T'epMETH3alliH, COTJIACHO AecTBYIomEeH «HCTPYKIIMU TIO
0oTOOpYy, JOKYMEHTAaIuH, 00paboTKe, XpaHEHHUIO, COKPAILICHUIO M JTUKBHUJIAIIUU KEPHA CKBAXKUH
KOJIOHKOBOTO U pa3BeouHoro oypenus» (1973).

WuTepansl 0TOOpa 1uama.

CaejieHus 10 IPOCKTHOMY O0TOOpY KepHa (Tabi. 3.6).

Bcero: B % oT 001ieit mpoxoaku, B % OT NepCIeKTUBHON YacTu pa3pesa.

Ipumep 2nagwt 3.7.1 eneBbiM Ha3HAYCHHEM OTOOpA KEpHA B CKBAXKUHE SBISIETCS M3YUCHHE
JUTOJIOTHH, E€MKOCTHBIX M (DMIBTPAIMOHHBIX CBOWCTB, XapakTepa HAaCHIIEHHs, MNeTPOPUINIECKUX
CBOMCTB MEPCIEKTUBHBIX IJIACTOB-KOJIJICKTOPOB, YTOUYHEHHUE BO3pacTa BCKPBITHIX OTJIOXKCHHH IO TTaJICOH-
TOJIOTUYECKUM HaxXoJKaM, a TaKXE BbISABIICHUEC MIPSAMBIX U KOCBECHHBIX IIPU3HAKOB Heq)TeFaSOHOCHOCTI/I.

[IpoexkToM ajisi pelieHUs BBIMICHCPESYUCICHHBIX 3a/lad MPEAyCMaTPUBAETCsl MPOU3BECTH OTOOP
KE€pHa B IOPCKUX U JOOPCKUX OTIIOKCHUAX. OOBEKTHI 0T6opa KEpHa COorjraCoBaHbl C 3aKa3umKoOM. OT60p
KEpHa U3 HIDKHEMEIIOBBIX OTJIOKEHUW HE MPEeAyCMaTpPUBAETCS BBUIY UX HM3YYEHHOCTH IO KEPHY, OTO-
OpaHHOMY B paHHEe MPOOYPEHHBIX CKBAKUHAX y4acTKa Heap. JlaHHBIC OTIIOKEHHS B Ipoliecce OypeHus
CKBaXXUHBI OyyT n3yuarscs metogamu ['MIC. Huke B Tabnuiie 3.6 NpuBOAUTCS MOPSAI0K OTOOpa KepHA B
HpOGKTHOfI CKBa>KHHC.

Tabnuua 3.6 — CBenieHus 110 IPOEKTHOMY OTOOpPY KepHa

Ne HHuTepBan IIpoxonxa, Bo3spact oTnoxenui Kareropus
n/m otOopa, M M MOpOJ O
TPYIHOCTHU
otOopa KepHa
oT hi (o)
1 2240 | 2280 40 OakeHOBCKas cBUTa+ Topu3oHT HOq |
HAYHAKCKOM CBHUTHI
2 2280 | 2300 20 TIOMEHCKast CBUTA, T1acT 0o-4 I
3 2330 | 2360 30 TIOMEHCKas cBUTa, I1acT s g |
4 2380 | 2410 30 TIOMEHCKast cBUTA, m1acThl FOg —HOg I
5 2425 | 2455 30 TIOMEHCKasi CBUTA +30Ha KOHTaKTa |
+maneo3oit
6 2495 | 2500 5 3a00WHBIN KEPH I

Htoro 155 M, uto cocraBnsieT 6,2% OT MPOEKTHOM ITyOHUHBI CKBAKUHBI
1 59,62% OT mepCcreKTUBHOM YacTH pa3pesa

B nporecce mpoBOAKK CKBa)KMHBI T€OJIOTHIECKON CITyK0€e pazpemaeTcs: KOppeKTUPOBATh HHTEP-
BaJbl 1 00BEKTHI 0TOOpa KepHa coriacHo (pakTuueckoMy paspesy. B ciryuae nosiBieHus: B mpouecce 0y-
PEHHs IPU3HAKOB HE(PTEra30HOCHOCTH Ha 3a00€ CKBaXKMHBI, lallbHEIIee e€ yriyOiieHrne IpOU3BOAUTCS C
0TOOpPOM KepHa 110 BCEH TOMMIMHE HEPTEHACHIIIIEHHOTO TUTACTa U MATH METPOB MOJICTHIIAOIIEH TOJIIIH.

Ot60p nutama mpu OypeHuH mpoBoauTcs ¢ TiyOuHbl 1500 M, yepe3 5 MeTpoB, B MHTEpBajax C
MPOXOJIKOM 6e3 0TOOpa KepHa, a B MHTEPBalaX MOBBIILIEHHBIX Ta30II0Ka3aHUN M0 JaHHBIM Ia30BOr0 Kapo-
Ta)ka — yepe3 Kaxkple 2 MeTpa MPOXOIKH.
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B Hacrosimee Bpemsi cymiecTByeT AOCTaTOYHO MHOTO CHOCOOOB, TEXHOJIOTWH oTOOpa KepHa U
KEPHOOTOOPHOTO 000pymoBaHus. HaKOTUIEHHBII OMBIT MO3BOJSET C YBEPEHHOCTHIO YTBEPHKAATh, YTO CO-
BpPEMEHHBIC TEXHOJOTHHU, MPUMEHIEMbIC TIpU OypeHHH ¢ OTOOPOM, HE TOJHKO IOBBINIAIOT MOKA3aTEIH
BBIHOCA KEPHA, HO U €ro Ka4eCTBO (COXPaHHOCTh KOJIOHKH). B 3aBHCHMOCTH OT NMPOU3BOJICTBCHHBIX 3a-
Ja4, 00beMOB ()MHAHCHPOBAHUS U IIEJICH 0TOOpa KepHA MOTYT OBITh MPUMEHEHBI Pa3IMYHbIC TEXHOIOTU-
YeCKHe MPUEMBI 0TOOpa U Pa3INIHOE KEPHOOTOOPHOE 000PYI0BaHNE.

3.7.2 T'eopu3nuecKkue U reOXUMHYECKHE UCCIIETOBAHUSA

Kommekc reopusnyeckux ucciaenoBanuii ckpaxkud (I'MC) B coorBeTcTBUM ¢ «TexHUYe-
CKOM WHCTPYKIIMEH IO MPOBEICHHUIO IeO(PH3MYECKHX HCCIEeNOBaHUN B CkBaxkwHax» (1984) m
00s3aTeNbHBIM KOMILIEKCOM, Pa3pa0OTaHHBIM T'OCYJAapPCTBEHHBIM T'€0JIOTMYEeCKUM MPEAIpUiTH-
€M Il KOHKPETHOT'O paiioHa.

OCHOBHbIE, TONOJHUTEIBHBIE U CIIEUUAIBHBIE METO/bl, ONPEAEIIEMbIE I€0JIOrMYECKUMU
3a/1a9aMH, Te0JIOTO-Te0PU3NIECKON XapaKTEPUCTUKON pa3pe3a U yCIOBUsIMHU m3Mepenuii. O6oc-
HOBaHHE OTKJIOHEHUH OT 0053aTEILHOTO KOMILJIEKCA.

["a30BBII KapOTaxK, I'eOJIOTO-TEXHOJOTUUECKHE HCCIEIOBAHUS, CKBAXMHHAS CeilcMopas-
BEJIKa U T€OTEPMHUUECKHE UCCIIEIOBAHNUS.

[Tpoextupyemsiii kommuiekc ['MMC cBoauTcs mo pasnenaM, ONpPElessIOIIUM HX LIEJIEBOE
HasHauenue (tabm. 3.7).

Ipumep 2nagwt 3.7.2 TlpoextHbiii 00béM reodpmsuueckux uccaenoBanuii (I'MC) cocraBieH ¢
yuérom «[IpaBui reohu3nMIecKUX UCCISAOBAHUN U pa0OT B HE(TAHBIX M I'a30BbIX CKBaXHHAX», «MeTo-
JUYCCKUX yKa3aHHI71 10 KOMINJICKCUPOBAHUIO Y 3TAITHOCTU BBINTOJIHCHUA FCO(I)I/I?;I/I‘ICCKI/IX, rmapoagnHamMu-
YECKUX HCCIIEOBAHUN HEPTSHBIX U T€OXUMUYECKHUX HCCIEAOBAaHUN He(PTAHBIX M He(TEra3oBBIX MECTO-
poxaennit» P/1153-39.0-109-01 (Mocksa, 2002 r.), a TakkKe UCXOMS U3 OIBITA MPOBEACHUS JaHHBIX HC-
CJICIOBAaHMI B aHAJOTHYHBIX CKBakHHax. CBeaeHus 1mo mpoektupyemomy komiviekcy ['MIC mpuBeneHs
HIKe B Tabiuie 3.7.

Tabnuna 3.7 — [IpoexTupyemblil KOMIUIEKC Tre0QU3NIECKUX UCCIIETOBAHUN B CKBAKIHE

No 3aboii Buas uccnemoBanuid, Macrurad WNurepBan
1/T1|CKBaKUHBI, M HX LEJIEBOE HA3HAYEHNE 3aIuCcHu HCCIEI0BaHNUMT,
M
1 2 3 4 5
OmKpvimolii cmeon, KOHOYKmMop
1 1000 Crangaprasid 3051 A2MO.5N ¢ [1C 1:500 0-1000

Crparurpadudeckoe U JUTOJOTHYECKOE paszelie-
HHUE pa3pe3a, pacwieHeHHWE pa3pe3a Ha IJIacThl,
BBIJICJIEHHE CTPaTUrpaQUUecKuX PernepoB M KOp-
persist

2 1000 PK (I'K, HKT, W) 1:500 0 - 1000
Jlurosnorudeckoe pacwieHEHHe pa3pesa, Koppens-
WSl paspesa, OnpeleieHHe IJIMHHUCTOCTH IOPOZ,
ompeJieNieHHe KOJUIEKTOPCKUX CBOWCTB.

3 1000 WuknuHOMeTpUS yepe3 10m 0 - 1000
OmpeneneHue asuMyTa M yria HakJIOHAa CKBaKH-
HBI.

4 1000 [Ipodwmiemerpus, KaBepHOMETPUS 1:500 0 - 1000

M3ydyeHne TEXHHYECKOTO COCTOSHHS — CTBOJIA
CKBAKUHBI: ONpEACICHUE HHTEPBAJIOB CYXXECHHA
CTBOJIa, KaBEPH, CaJIbHUKOB, IMPOTHO3HPOBAHUE
npuxBaToonacHeIX 30H. Ompenenenne (akTude-
CKOT'O IMaMeTpa CKBaXKUHBI.
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5 1000 I'TU npu Oypennn 0 - 1000
['eomnornueckue 3a7a4u: JIUTOJIOTO-
cTpaturpadIecKoe pacuyieHEHHE paspesa.
TexHonornyeckre 3agaun: panHee oOHapy>KeHHE
ra30He(TeBOAONPOSBICHUI M TOTJIOUICHUIA TMPU
oypernu u CI1O, n3mepenue u onpeaencHne Tex-
HOJIOTHYECKHX TapaMeTpOB C B0 IO IepiKa-
HUSI pallMOHAJILHOTO pekuMma OypeHHs, KOHTPOJIb
THPOJMHAMUYECKHUX JABJICHUI B CKBAYKHHE.
Omxkpoimotit cmeon 6 unmepeane 1000-2500 m
6 2439 Crangaptabeiid kapotaxx A2MO0.5N ¢ I1C, BK, UK 1:500 1000-1400
2500 Crparurpaduueckoe U JUTOJIOTHYECKOE pasieiie- 1:200 1350-1800
HUE pa3pesa, pacuCHCHHE pa3pe3a Ha IUIacThI, 1750-2200
BBIJICJIEHNE CTpaTUrpaQUUecKUX perepoB M KOp- 2150-2439
pensnus, IpuBs3Ka OTOMpaeMoro KepHa Io TITy- 2439-2500
OwuHe.
7 2439 PK (I'K, HKT, W) 1:500 1000-1400
2500 Jlutonorndeckoe pacuieHeHHE pa3pe3a, BhIIENeHNE 1:200 1350-1800
YTOJBHBIX TUIACTOB B ME3030HCKHX OTIOKEHHSIX U 1750-2200
KOppeJsIus paspes3a, OMpeIeSiCHUe TIIMHUCTOCTU 2150-2439
TIOpPOJI, OTIPEACIICHNE KOJUICKTOPCKUX CBOMCTB. 2439-2500
8 2439 BK3 (7 30m108), [1C, UK, BUKI3 1:200 1000-1400
2500 OmnpeneneHre TUTOJIOTHH TUTACTOB, OTPEAETIeHIE 1350-1800
VYOC wu xapakTepa HACHIIICHUS  IUIACTOB- 1750-2200
koiutekTopoB, nx OEC, xosddunmenta medrera- 2150-2439
3oHackimeHHocTH, onpeaeneane BHK ('HK). 2439-2500
9 2439 MBK, MK3, MKB, pe3uctuBumerpus 1:200 B MHTEpBajax
2500 JleTanbHOE pacuiieHEHHE pa3pe3a, BbIJCICHUES BK3
NPOHUIIAEMBIX IUIACTOB, IUIOTHBIX IIPOCIIOEB,
omnpexneneHre >(GHEKTUBHBIX TONIIMH, ONpeaese-
HHUE XapakTepa HaCHIIEHHS. 3aMep CONpPOTHBIIC-
HHs OypOBOTO pacTBOpA.
10 2439 Axyctnaecknii kapotax (AKII) 1:200 B MHTEpBajax
2500 OrieHKa JIMTOJIOTHH, BBIJCJICHUE YrOJbHBIX Iljla- BK3
CTOB, ompeneneHue Kod(QQPUIMEHTa TOPUCTOCTH,
BBIZIEJICHUE 30H TPEIIMHOBATOCTU U KaBEPHO3HO-
CTH, OIIpeeIeHHE CEHCMUYECKOH XapaKTEepHUCTH-
KU pazpesa.
11 2439 I'TK-II 1:200 B MHTEpBajax
2500 JIutonoruueckoe pacuJieHEHHE pa3pes3a, OIpene- BK3
JICHHE TIOPUCTOCTH.
12 2439 [Ipodwmiemerpus, KaBepHOMETPUS 1:200 B MHTEpBajax
2500 W3ydeHne TEXHUYECKOTO COCTOSIHUS CTBOJIA BK3
CKBa)KHMHBI: OIIpeJe/ICHHE HHTEPBAIOB CY>KEHHSI
CTBOJA, (PAaKTHYECKOTO TUAMETPa CKBKUHBI, Ka-
BEPH, CaJIbHUKOB, IPOTHO3UPOBAHKE IPUXBATO-
OMACHBIX 30H.
13 2439 WNHknuHOMETpHA gyepe3 10 M 1000-2439
2500 OmnpejiesieHUe a3UMyTa W yIila HAKJIOHA CKBaXU- 2439-2500
HBI
14 2000 I'TU u ra3oBeIii kKapoTax (001mue) 1:500 900-2000

['eonornueckue 3a/1a4u: JIUTOJIOTO-
crparurpadiyeckoe pacuJeHEHHe pa3pesa, Bbljie-
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JIeHHE KOJUIEKTOPOB, OINpeleieHue XapakTepa
HACBIIICHUSI.
TexHOMOTNYECKNE 3a7aun: paHHee OOHapyXKEeHHE
ra30He(TeBOAONPOSBICHUI W TOTJIOMICHUH TMPU
oypenun u CIIO, uzmepenue u onpeneneHue Tex-
HOJIOTHYECKHUX IapaMeTpoB C IEJbI0 IMOJIepikKa-
HUSl PAIHOHAIFHOTO peXrMa OypeHwHsI, KOHTPOJb
TUIPOAMHAMHYECCKHX JABJICHUN B CKBKUHE.
15 2439 I'TU u ra30oBBIi KapoTax (AETaTbHBIC) 1:200 2000-2439
2500 2439-2500
16 Crangaptabiid kapotaxk A2MO0,5N, TIC, kaBepHo- 1:500 [epen ciyckom
Mep NI1
Obcasrcennulii cmeon
17 2439 AKIL, CTAT, ®JIK 1:500 0 - 1000
Omnpe/ieneHne Ka4ecTBa IIeMEHTHPOBaHUS 1000-2439
18 2439 TepmomeTpust
OLIK — ompezeneHue BBICOTHI MOAbEMA LIEMEHT- 1:500 0 - 1000
HOTO KOJIbITAa 32 KOJIOHHOM 1000-2439
19 2439 PK (T'K, HK) 1:200 JI0 ¥ TIoCTIe
JUTsI IPUBSI3KK 30HBI Tiepdopanuu nepdopanmu
20 2439 Jlokarop Myt (MJIM) 1:500 0 - 1000
KOHTPOJIb TEXHUIECKOTO COCTOSTHHS KOJIOHHBI 1:200 1000-2439
KOHTPOJIb HHTEPBAJIOB Niepopamnun JI0 ¥ TIocTie
nepdopanuu
21 2439 Bapomerpus, repmometpus, JIM, PK (I'K, HK) TIPH UCTIBITAHUHT
KOHTPOJIb TIpoIiecca MPUTOKA B KOJIOHHE
22 2439 BCII 0-2439
YTo4YHEHNE CKOPOCTHON XapaKTepUCTUKHU pa3pesa

HomyckaeTcs 1o pemeHuio 3aka3urnka KOppeKTUPOBKAa MHTEPBAIOB MCCIEAOBAHUS U IPUMEHEHUE
JIOTIOJTHUTENNBHBIX BUJIOB TeO(H3HYECKUX UCCIIETOBAHHH.

I'NC nomKHBI IPOBOANUTECS B COOTBETCTBHHM C TpeOoBaHUAMH «TeXHHMUECKONH HMHCTPYKIMH 110 IPO-
BEJICHUIO Teo(PH3MUYECKUX HCCIIE0BaHUN U paboT mpubopaMu Ha Kabene B HE(TSIHBIX U ra30BBIX CKBa-
xunax» (P11 153-39.0-072-01).

Pemrenue reosornueckux 3aaad OCyIECTBIsETCS MyTeM MHTeprperanuu aaHHbeX [UC ¢ npusne-
YEHHEM T'€0JIOTUYECKUX MaTepHasioB (pe3yjbTaThl MCHBITAHUS B KOJIOHHE, aHAIM3bl KEPHA, IIACTOBBIX
(GIIOHUOB U JIp.) IO JaHHON CKBaYKUHE U COCETHHM.

I'eonoro-rexHonorudeckne uccnenoBanus (I'TH) mpoBoaaTcs KOMIBIOTEPU3NPOBAHHON CTaHIIUEH
"Pazpe3-2" (Cupuyc WiIu aHAIOTUYHON), U X 00BEM OmpenessieTcsl B COOTBETCTBUH «MeETOINUeCKUMHU
YKa3aHUSAMHU 10 KOMIUICKCHPOBAHUIO M ATATHOCTH BBITIOJHEHUS IeOpU3NUECKUX, THAPOIMHAMHUECKIX
UCCIIEIOBAaHUN HE(QTSIHBIX W TEOXUMHYECKHX HCCIIEIOBAHUI HEPTSIHBIX W HE(TEra3oBBIX MECTOPOXKIIE-

Huit» PJ1 153-39.0-109-01.

3.7.3 OnpoboBaHHe U UCNIBITAHHE NEPCIEKTHBHBIX TOPU30HTOB

OnpobGoBaHKe MIIACTOB B MpoIecce OypeHUs UCTIBITATENIIMHU Ha TpyOax. Bo3moxkno Hedre-
ra30HOCHbIE MHTEPBAJIBL, @ TAK)KE OCHOBHBIE BOJOHOCHBIE TOPU30HTHI, IPUYPOUYEHHBIE K PETHO-
HaJIbHBIM HE(TETa30HOCHBIM TOJIIIAM WJIH MPEJICTABISAIONINE HHTEPEC IS UCCIIeI0OBaHUs THIIPO-
re0JIOTHYECKHUX YCIIOBUM paiioHa. Y cIoBHs ONPOOOBaHMS TIACTOB B OTKPBITOM CTBOJIE € COOIIO-
JICHUEM WHCTPYKIIMU IO MCIBITAHUIO CKBAXMH TPYOHBIMM HCHBITATeNsIMH IiacToB. Cucrtema
uccaenoBanuil kaporax — UII - kaporax.

WuTtepBaiibl orpoOOBaHMs TUIACTOB Ha Kabese B mporecce OypeHust 1 00beMbl UCCIIe10Ba-
HHH.
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WuTepBansl UCnbITaHuS 00BEKTOB B IKCILUTYaTallMOHHOM KOJIOHHE CKBAYKUHBI.

MeTton BCKpBITHS OOBEKTOB B KOJOHHE C MOMOIIBI0 Mepdopamnuu, IOTHOCT mnepdopa-
I[UH, CII0cO0 BBI30BA MpUTOKA B cooTBeTcTBUU C «IIpaBmiiamu 6e3omacHoctu B He(pTAHOM U ra-
30BoM mpombiiuieHHOCTU» (1993), «EnunbiMu mpaBwiiaMu 0€30MAaCHOCTH MPU BEACHUM MPO-
CTPEJIOYHO-B3PBIBHBIX paboT» (1974), «IIpaBunamu noxxapHoit 6e3omacHoctuy (1980).

MeTtonbl 00pabOTKHU U BO3JCHCTBHUS Ha OMpoOyeMble OOBEKTHI PU MOTYICHUH HU3KUX JIe-
OHUTOB B MPOLIECCE UCTIHITAHMUS.

HccnenoBanusi 0ObEKTOB MPH TMOJYYCHUU TPUTOKA TUIACTOBBIX (DIIFOMIOB M KOJIHMYECTBO
PEKUMOB B COOTBETCTBUU C JICHCTBYIOIIMMU MHCTPYKLUHUSMHU MO HCCIEAOBaHUIO HE(TAHBIX, Ta-
30BBIX, Ta30KOHICHCATHBIX W BOJSHBIX CKBXHWH. /sl Kakqoro 00beKTa JOKHO OBITh oOecrie-
YEeHO MOJTy4YeHne HHPOpMAIK 110 HaYaIbHBIM BETMYMHAM ILIACTOBBIX JaBICHUI U TEMIEpaTyp,
MPOIYKTHUBHON XapaKTEPUCTUKE CKBAKUHBI, (GPU3UKO-THIPOJHHAMUYCCKIM TapaMeTpaMm IIacTa,
paboTaronmM HHTEpBaJIaM pa3pesa, GU3NKO-XUMUYECKIM CBOMCTBAM ILTACTOBBIX (hITIOMIOB.

JononuuTtenbHble paboThl TPU UCIIBITAHUM CKBAXKHUH.

CBoaHBIC TaHHBIE 110 UCHBITAHUIO OOBEKTOB B AKCIUTYaTAIllMOHHOM KoyoHHE (Tadn. 3.8 u
3.9).

Ilpumep 2nagot 3.7.3

C 1enbo OKOHYATETbHON OLICHKH MPOAYKTUBHOCTH pa3pe3a B MPOCKTHPYEMOH CKBaXKHHE MPEIy-
CMaTpUBACTCA UCIBITAHUC MEPCIICKTUBHBIX OTJIOKEHHUH KaK B mpounecce 6ypeHI/I$I, TaK U B 3KCILTyaTalu-
OHHOM KOJIOHHE.

[eonoruyeckuM 3alaHUEM MPEIYCMOTPEHO HCIBITAaHUE MEPCIIEKTUBHBIX OTIOXKEHHUH B TpoIecce
OypeHus — Tpu 00bEKTa M B KCILTyaTallAOHHOM KOJIOHHE — TPU 00bEKTa. B CBSI3M ¢ BO3MOXHBIM BOJIOHA-
CBhIIIICHUEM I1JIaCTa IO]_S-A HayHaKCKOﬁ CBUTHI IJIA MOJYUYCHHA OAHO3HAYHOT'O XapaKTE€pa HACBIIICHUA Il1a-
CTOB HEOOXOJMMO MPOBECTH PA3CIbHOE HCIBITAHHE IOCIEe OKOHYAaHHs OypeHHs B AKCIUTyaTallMOHHOM
konoune mwiactos F0,2 u F0,** ropu3onTa F0;. Takum oOpa3zom, IpoeKTOM IpeaycMaTpuBaeTcs 4 00b-
€KTa UCIIBITAHHUA B 3KCHJ’IyaTaHPIOHHOfI KOJIOHHEC.

[pyn Hanuuuu HeTEra30npH3HAKOB B KEPHE, OTOOPAHHOM W3 MEPCIEKTUBHBIX OTIOXKCHHH, HIIH
HOBBILICHHBIX MX Ta30M0Ka3aHUH, HEOOXOUMO MPOBECTU MX UCbITaHHE. OKOHYATEIbHOE PEIICHHE T10
9TOMY BOTMPOCY MPUHUMAETCS reoJormyeckoil cimyx0oii Henpornonbs3oBarels, mpy 5TOM Takke OIpese-
JIACTCS CHOCO6 HCIIbITAHWA WA B IIPOLICCCE 6ypeHI/151 MW UCIIBITAHUEC B KOJIOHHE.

Onpobosanue niacmog 6 npoyecce Oypenus.

C 1elsbro OMepaTUBHOTO MONTYYCHHs IAHHBIX O XapaKTepe HACBIILCHHUS KOJUIEKTOPOB HEOOXOIMMO
MPOM3BOJMUTH ONPOOOBaHNE MPOJYKTUBHBIX IJIACTOB B mporecce Oypenus. OnbiT mpumeHenus: UIT 3ape-
KOMEH/IOBaN ce0sl Kak METO]] OIpe/ieIeHHs XapaKkTepa (IFOUI0HACKIIIEHHST 00BEKTa, MAKCUMAIIBHO TIPH-
OJMKEHHOTO KO BPEMEHH €ro MEpPBUYHOrO BCKPBITHS M HE IOJABEPKEHHOTO MPOIIECCaM KOJIbMATALHH.
OI[HaKO, IIpU YCTAHOBJICHUH I'a30HACBINICHHOCTH TJIACTOB IPUMEHCHUC TIJIACTOUCIIBITATEIA JOJIPKHO OLITH
OrPaHUYEHO M3-32 OMACHOCTH BBI30BA OTKPHITOr0 (POHTAHMPOBAHHS. B mporiecce MPOBOIKHA CKBAKHUHBI
HEO0OXOAMMOCTh MCTIBITAHUS EPCIICKTUBHBIX [IACTOB B Ipoliecce OypeHusl, a Takke BHIOOP UX MHTEpBa-
JIOB, OCYIIECTBIISICTCS [0 PEIICHUIO HEAPOMOIb30BaTelst. [IpOeKTHBIC HHTEPBAJbI UCIIBITAHHS MEPCIIEK-
TUBHBIX OTJIOKEHUH B TIporiecce OypeHusl MPUBEICHbBI HIbKe B Tadmuie 3.8.

Tabnuna 3.8 — MHTepBansl onpoOoBaHUs MJIACTOB B Mpoliecce OypeHus

Howmep Nurepan Bospacr Huamerp ma- | [emnpeccus,
00BeKTa HUCIIBITAHUS, M Kepa, MM MIla

1 2015-2025 TapcKasi CBUTa 170 15-17

2 2340-2360 m1acT HOs g 170 15-17

3 2440-2450 KOpa BBIBETPHUBAHUS 170 15-17

Ipumeuanue: - ouamempuvl nakepog u oenpeccuu ykazanvl coznacho “llpaxmuveckum yKazaHusm
UCTILIMAHUS NOUCKOBBIX U PA3BEOOUHBIX CKBANCUH HA Hepmb u 2a3”. (Ympuxun U ., ®eoopyos B.K. u
op., Tromenv-Teeps, 19912.);

- unmepeanvl ucnvimanus MlI, enybunvl ycmanoeKu naxepa ymouHAIOmMcs no OaHHbIM NPOMeICy-
MOUHBIX Kapomaicel U KepHa.
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[Ipu ncnblTaHUU KUCTIBITATENIEM IUIACTOB B Ipoliecce OypeHus: onpoOoBaHHE HEOOXOAUMO IIPOBO-
JUTH MO MOJHOM cXeMe.

WnTtepBansl ucnsiTanus BeiOMpatoTes B npenenax 10-20 M tak, yTOOBI B 3TOT MHTEPBAl HE BXO-
WU IUIACTHI ¢ Pa3HOM cTpaTurpaduieckoi mpuBsa3koi. CIyCK MIacTOMCIBITATENsI IPOBOAUTH B CTaH-
JapTHON KOMIIOHOBKE, BKJIIOYAOLIEH XBOCTOBUK, QUIBTP, MAKEP, ACC, UCHBITATENb IUIACTOB I'MIPaBINYe-
CKHH, 3allOpPHO-TIOBOPOTHBIA KJIamaH M LMPKYJIALMOHHBIN KimamaH. Ilakep ’kemarenbHO ycTaHaBIMBAThH
HETIOCPEACTBEHHO HAJ IIaCTOM.

B mpouecce ucnbITaHUs 3aUCHIBAIOTCS KPUBAsl NIPUTOKA M KPHUBas BOCCTAHOBJICHHS AaBICHUS
(e menee 2-x uukioB). [Ipu 5TOM ompeaessroTes: XapakTep HaCHIICHUS, [IaCTOBOE AaBJICHUE, TEMIIe-
parypa, neOuT mpurtoka, K03)(OUIHEHTH NPOIYKTUBHOCTH U THAPOIPOBOJHOCTH, OTOMPAIOTCS MPOOBI
IJIaCTOBOTO (DITFOHIA.

TexHonornyeckue napaMeTpbl UCIBITAHUSA: UHTEPBAJl UCTIBITAHUSA, Harpy3Ka MpH MakepoBKe, Jie-
Tpeccus Ha IUIacT, MPOJOJKUTEILHOCTh OTKPBITOTO M 3aKPBITOTO MEPHOOB YCTAHABINBAIOTCSA B KaXKIOM
KOHKPETHOM ciy4ae IIaHoM pa0ot. s qanHoro paiioHa Bpemst 6e3011acHOr0 MpeObIBaHUsSI HHCTPYMEHTA
¢ UII na 3aboe 6e3 nBmkeHus 00brdHO He mpeBbimaeT 40-60 mMuH, a obmiee Bpems ucnbiTanus 60-180
MUH.

[Tocne BCkpbITHS TUTacTa, HAMEUEHHOTO K UCIIBITAHUIO, TPOBOAATCS CTaHIAPTHBIA KapoTax 3-Ms
3oHgaMu ¢ 3anucbio [IC-25mv u xaBepHOMeTpHs. 1lo TaHHBPIM KaBepHOMETPUHU BHIOMPAETCS IUIOMIAIKA
JUIL YCTaHOBKHM TaKepa, W YCTAaHABIUBACTCS HEOOXOAMMOCTH IMPOBEACHUS MpPOPaOOTKH HHTEPBAJOB
CY’>KEHUS CTBOJIA CKBAYKUHBI.

[Ipu onpo6oBanun 06bekTOB ¢ moMouIbio MII H0MKHBI BBIIONHATECS CEAYIOLINE TPEeOOBaHMS:
KKIBIH 00BEKT onmpoOyeTcst B pekuMe 2 MUKIIOB; A "cyXuX" W cIaOOMPUTOYHBIX 00BEKTOB (B ciydae
HETIOJyueHHs IUIACTOBOTO (IIIoMAa), ONpoOOBaHUE CUMTACTCS KaYECTBEHHBIM NPH YCIIOBHH CO3JaHUS
(akTHYecKol aenpeccur Ha ract He menee 12 MITa.

[Ipu mpoBeaernn onpoOOBaHUs OTOMPAIOTCS MPOOBI TIACTOBBIX (UIFOMIOB, KOTOPHIE B JallbHEN-
1IeM TOABEPraoT (PU3HKO-XUMHIECKOMY aHaJIH3Y.

[Mo pe3ynbraTaM onpoOOBaHHMS TUIACTA COCTABIISIOT aKT MO YCTAHOBJIEHHOH )OpMe, OTpaXKaroIIHi
pe3ybTaThl IPOBEACHHBIX PaloT.

Hcnvimanue nnacmog 6 sKCniyamayuoHHou KOJIOHHE

HcnpiTanue B SKCIUTyaTallMOHHON KOJIOHHE MPOBOJIUTCS C IIETBI0 OKOHYATENBHOM OIEHKHU IMPO-
OYKTUBHOCTH pa3pesa, ONpeIeNIeHNs] HACHILEHUS MOPOA-KOJUIEKTOPOB M MX THAPOAWHAMHYECKHX Mapa-
METPOB.

B naHHOM JIOTIOJTHEHWH K MPOEKTY BHIOOP OOBEKTOB UCTIBITAHUS CKBRKWHBI B OKCILTyaTallMOHHON
KOJIOHHE NPOBENEH MOCiIe aHaIn3a He()Tera30HOCHOCTH IaHHOTO PailoHa, C Y4ETOM BEPOSITHOCTH OTKPBI-
THs 3anexxed YB u o cornacoBanmio ¢ reojoruyeckoit ciayx06oi Henpononb3oBares.

[Ipu cTpouTenbCcTBE CKBAXKUHBI BEIOOP 00BEKTOB HUCTILITAHKS HEOOXOAMMO IPOBECTH MOCIIE KOM-
riekcHoro aHanu3a AaHHeIX [ MC u xepHa. OmpeneneHue MHTEPBAIOB HMCIBITaHUS OOBEKTOB JIOJIKHO
OCYILECTBIISTHCA TOCIIE TTosTyueHus U 06padotku pesynpraroB I YIC o ckBaxuHe.

B mporiecce ucnbiTaHust Kaxa0ro 00beKTa J0JDKHA OBITh OJTy4eHa AOCTOBEpHast HHPOpMAIHs O
(ITFOUOHACKHIIIEHHN KaXK0T0 00beKTa, (PH3UKO-TUAPOJMHAMHUECKIX CBOWCTBAX IJIACTOB-KOJUIEKTOPOB
1 (PU3UKO-XUMHYECKHX CBOMCTBAX IIACTOBBIX (DIIOMIOB.

PaboTsl 0 UCTIBITAHUIO TPOBOJSATCS B COOTBETCTBUH ¢ DenieparibHBIMA HOPMaMH | [IPaBUIIaMH B
obiact npombIiieHHol 6e3onacHoctd "[paBuiia 6e3omacHOCTH B HEQTSIHON U Ta30BOM MPOMBIIIICH-
HoctH", "EquHBIMU MTpaBriIaMu GE€30TIaCHOCTH IIPU MPOBEACHUH TPOCTPETOYHO-B3PBIBHBIX padoT” (1992
r), "[IpaBunamu noxkapHoii 6ezonacuoctu B Poccuiickort ®denepamuu” (1995 r.) u deaepanbHbIM 3aK0-
HOM «O TIPOMBIIINIEHHOW 0€30TTaCHOCTH OTIACHBIX MTPOM3BOACTBEHHBIX 00heKTOBY» Ne 116-D3 ot 21.07.97
T.

I'myOunnas mpuBsizka uHTepBana nepgopaunn ocymectsigercss no 3amucu PK (I'K, HK) u
MJIM. Ilpu 3TOM yCTbe CKBa)XHHBI JOJDKHO OBITH 000pYyAOBaHO (POHTAHHOH apMaTypoi, OIpeccOBaHHON
Ha JIaBJICHHE B IOJITOPA pa3a MPEBBIIIAOIIUM OXKHJIAEMOE JIaBJICHHE Ha YCThE, TyOPUKATOPOM U 00BsI3a-
HO C 3aMepHOI €MKOCTBIO uepe3 ra3oBblii cenaparop tuna I'C 60. Ilepen mepdopanueli 3anuceiBatoTCs
(oHOBBIE 3HAYCHHMS JIOKATOPOM OTBEPCTHH M BBICOKOUYBCTBHUTENBbHBIM TepMomeTpoM. Ilocie mepdopa-
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UM TPOBOAUTCST KOHTPOIb MO ONpEAETICHUI0 MCTHHHOTO HMHTepBajia nepdopaund U 3PQPEeKTHBHOCTH
niephopalfy 3TUMH KE METOJIaMHU.

[pu BEIOOpE THNA TTepdopaTOpa YUUTHIBAIOTCS 0XKUIACMBIE MTAPAMETPBI BCKPHIBAEGMOTO II1ACTa, &
MMEHHO: TJTyOMHa 3aJIeTaHus, TONIINHA, HACKIIIAOMMN (BIIona, IiacToBoe JaBlieHHE, TUIACTOBAs TeMIIe-
parypa. CoriacHo 3TUM MapaMeTpaM BCKpPBITHE IUIACTOB—KOJJIEKTOPOB NPH HCIBITAHHM B KOJOHHE
Hauboee 3(h(HeKTHBHO MPOBOIUTH KyMYJISITUBHBIME TiepdopaTopamu. [IM0THOCTE mpocTperna 3aBUCUT OT
KOJUIGKTOPCKUX CBOMCTB IUIACTa, YeM XYK€ KOJUIEKTOPCKHE CBOWCTBA IJlacTa, TeM BBIIIE IUIOTHOCTh
nepdopauun (20-30 orBepctuii Ha mMeTp) U HaobopoT (10 oTBepcTuii Ha merp). [Ipu ucnbiTanum nep-
CIICKTHBHBIX IIACTOB B COCEMHEH CKBaKWHE OBLT MCTOIL30BaH nepdopatop [IMU-54 ¢ 24 or/m.M. BEI-
6op Tumna nepdoparopa ocraércs 3a Hemporronp3oBaTens.

W3zonsuuro HCHBITEIBaEMBIX 00BEKTOB APYT OT IpyTra CIeAyeT BHIMOIHATh YCTAHOBKOM B3PBIBHBIX
MaKepoB ¢ nocaeayen 3aauBkoil Ha BII ke0HKOM IEMEHTHOTO PACTBOPA WK HEMEHTHBIX MOCTOB.

MoOCTBI UCTIBITHIBATH HA TEPMETHYHOCTh IyTEM CHUIKCHUSI YPOBHSI TEXHUYECKOW BOJBI HA BEJH-
YUHY OOJBINYI0 MaKCHUMAaJbHO 3aJaHHOM JIENpPECCHW NMPH HMCIBITAHUU CIEAYIOIIETO OOBEKTa, a TaKkKe
OIPECCOBKOM 1aBICHUEM.

OcBoeHre 00BeKTa MPOBOAAT CMEHOM JKUIAKOCTH TITYIICHHS HA BOAY C MOCIEAYIONIMM CHIDKECHU-
€M ypOBHS B ckBaknHe. CHW)KEHUE YPOBHS MPOU3BOJUTH CBAOMPOBAHUEM JI0 MOJTHON 3aMEHBI TEXHUYEC-
CKOH JKUKOCTH B CTBOJIC CKBRXMHBI Ha TUIACTOBBIN (biton. 3amuch riyOMHHBIX JaBJICHUH MPU BOCCTA-
HOBIICHUH YPOBHS POU3BOANUTH TITyOMHHBIMU Tiprubopamu Tiiia AMT-4 umu KCA-T7.

Heo0xoMMbIM YCITOBHEM KA4eCTBEHHOTO HCTIBITAHUS CKBRXKHHBI SIBILSICTCS MCCIICIOBAHUE HA CEaparo-
pe, B X0/Ie KOTOPOTO OMpPEIENSFOTCs IeOUTHI HEe()TH, Ta3a U MPOMBICIIOBBIN Ta30BbIi (akTop.

[pu mccnenoBaHny Ha CTALMOHAPHBIX PEXUMAX CIEyeT M30eraTh CHIKEHHS IABIICHHS HIDKE JaBIICHIS
HACBIIICHUS, YTO TIO3BOJIUT MOYYHTh OOBEKTUBHYIO THIPOTMHAMUYCSCKYIO XapaKTePUCTHUKY U 0TOOpATh Mpe/icTa-
BHUTENBHBIC [TyOHHHBIE POOKI.

HccnenoBanust 00bEKTOB IPOBOSATCSI B COOTBETCTBUM ¢ HHCTPYKIMSIME TIO OMPOOOBAHHIO M UCCIICIOBA-
HHIO He(DTSHBIX, TA30KOHICHCATHBIX M BOJISHBIX CKBXHUH. [IpH vccneoBanyy (GOHTAHUPYIONMX CKBAKUH OTpe-
JICTISTFOTCS] CTATHYECKHUE, YCThEBBIC M TIACTOBbIC IABJICHHS, TUTACTOBAS TEMIIEPATYpA, JCOUTHI IPOYKIIHH, 3a00M-
HBIC U YCTBhEBBIC JABJICHHS, IPOMBICIIOBBIN Ta30BbIi (HakTop, KOIPMUIIMEHTHI: MPOYKTUBHOCTH, THIPO- U MhE30-
MPOBOJTHOCTH, JTABJICHUS HACBIICHHS, COJCPKAHUE MEXaHUYECKHMX TMpHMecei, JaBieHrue HACHIICHUs (Ironaa
ra3oM.

Hedtsiaple 00beKTHI MCCIEMYIOTCS Ha 4-X PeKUMaXx: TPY NPSMBIX U OIMH — KOHTPOJIBHBIN ¢ 00s13aTeNb-
HOM 3anmchio KpuBoOi BoccTaHoBieHus narienus (KBJI). MccnenoBanue Ha mryriepax HeOoOXOIMMO BECTH Ha
HKT, 4to no3Boymr ke nmpu HEOONBIIMX AeOUTaX OBICTPO JOCTHraTh YCTAHOBUBILIMXCS OTOOPOB MPOMYKIAM
CKBaKMHBL. Bpemst nccieoBaHs Ha KKIOM peXXnME JIOJDKHO ObITh He MeHee 12 yacoB.

[pu noy4yeHnn He MEPENMBAIONIMX TPUTOKOB CKBAKMHBI UCCIIEYFOTCS METOJIOM TIPOCIICYKUBAHUS 3a-
OOWHBIX JIABNICHUM, KOTOPBI OCHOBAaH HA TIPUHIMIIC TMOCNIEOBATEIBHON CMEHBI CTAIHOHAPHBIX COCTOSHHH.
Onpenensrorest JeOUThI, TOTYYeHHbIE MPH ONPEIeICHHBIX 3a00MHBIX JABICHHUSX, UIACTOBAs TEMITEPaTypa, Orpe-
JICTISTFOTCST KO3 PUIMEHTBI: MPOTYKTHBHOCTH, THAPO- U IbE30MPOBOHOCTH, OTOMPAIOTCS POOBI (PIIFOU/IA.

Ipu vccnenoBaHU He TIEPENTHBAOIINX BOJIOHE(PTAHBIX OOBEKTOB B KOHIIE UCCIICIOBAHUS (PUKCUPYETCS
TIOJIOYKEHHE BOMOHE(TSIHOrO KOHTAKTA M HA OCHOBAHHMH 00Pa0OTKH Pe3yJIbTATOB MPOCIICKUBAHKS 3a00iHOTO JaB-
JICHUSI OTIPEJICIISIFOTCS ICOUTHI HePTH 1 BOJIBI U KOI(P(HUIIHEHTHI IPOTYKTUBHOCTH.

B mporiecce wctibITanysi He)TEHACHIIIEHHOTO 00BEKTa TIPOU3BOIUTCS OTOOP YCTHEBBIX (HA KaXKIIOM pe-
JKMMeE) ¥ TTyOUHHBIX 1po0 mactoBoro ¢umronsa. [ youHHble mpoObl OTOMpatoTCs He MeHee 3-X KOHTEHHEPOB 13
KaKJI0T0 00BEKTA, TOBEPXHOCTHEIE TPOOBI B 00BbEME HEe MeHee 3-X JINTPOB.

Ot100p MTyOUHHBIX PO He(TH JODKEH IPOM3BOIUTECS C 00SI3aTEBHBIM COOJTFOJICHHEM YCIIOBHE 0TOOPA, T.C.
P3a6>PHackimu ocymiecTsIsieTcsl HA MUHUMAIBHOM PEXXUME (JIMaMeTp IITYIEpa — 2 MM).

Ot0op npo0 HeyTH, PacTBOPEHHOTO ra3a U BOABI MPOM3BOAMTCS BO BCEX CIyUasx MX MPOSIBICHUS B CIICY-
FOIIMX KOJIMYECTBAX: IIacTOBast Boza — S JI, pacCTBOPEHHBIH ra3 — 6 J1; IIyOuHHas rpoda HedTH (kavkas rpoda) — 4
poOOOTOOPHIKA; TTPOOBI He(hTH TSt TIONHOTO aHamm3a — 20 J1, 71T HeTTOJTHOTO — 6 J1.

UYToObI HCKITIOUYMTh MCKKEHHE JTAHHBIX O JaBJICHUH HACHIIICHNH, FA30HACBHILIEHHOCTH U OOBEMHOM KO-
a¢durmenTe, HesIb3s A0MYCKaTh JAera3ali He()TH Ha 3a00€ CKBAXKUHBI B MOMEHT 0TOOpa IMPOOHL.

[pu nonyyeHny (HOHTAHUPYIOIIETO MPUTOKA CKBKWHA JIOJDKHA OBITh TIepeBe/ieHa B MPOOHYIO 3KCILTya-
TalLMIO, TI0 Pe3yJbTaTaM KOTOPOH IOJDKHBI OBITH ONpeeNieHbl BCe 3HAYEHUs THIPOIMHAMUYECKHUX MapaMeTpoB
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macTa: Ko3(p(HIMEeHT MpOAyKTUBHOCTH, THAPOIPOBOJHOCTD, MbE30MPOBOJHOCTD, AABJICHUE HACBHILICHHUS, BSI3-
KOCTh He(pTH B IUIACTOBBIX YCIIOBHSX, OOBEMHBIN KOX((UIMEHT, TPUBEAEHHBIN PAINYC CKBOKUHBL, 4 TAKOKE -
HaMHKa UX M3MEHEHMS TI0 Mepe 0TOOpa IIACTOBOrO (MIFOHMIIA, YTO TACT BO3MOYKHOCTh 00OOCHOBATH KOHITUITHY TIPH
NOJZICUETe 3a1acoB U YITYUILHTh SKOHOMUYECKHE MOKa3aTell reoIoropasBeJouHbIX padoT.

I"a3oKoHIEHCaTHBIE OOBEKTHI HCCIEAYIOTCS HA CEMU PSKUMAX: TSITh MPSIMBIX, OIMH KOHTPOJIBHBIHN, OIMH
— HCCIIeZIOBaHNE Ha Ta30KOH/IEHCATHOCTb.

B razokoHneHcaTHbIX 00BbEKTaX MPOBOIATCS TA30JMHAMUYECKUE U TA30KOHICHCATHBIE MCCIIEAOBAHMS 110
CreIMaIbHOMY TUIaHY, COCTaBIICHHOMY T'eOJIOTHYECKON city:k00i Henmporons3oBarens, U B cootBeTcTBUM C «VH-
CTPYKIIHEH 110 KOMITIEKCHOMY MCCIIe/IOBAaHUIO TA30BbIX M TA30KOH/ICHCATHBIX TUTACTOB M CKBAKHH.

[pu mpoBeeH M Ta30KOHIEHCATHBIX MCCIIEIOBAHMI OCYIIECTRIIETCS 0TOOp P00 ra3a, KOHASHCAaTa U TOITyT-
HOH >kraKocTH. [TpoObI ra3a oTOHMparoT Mocsie cenapaTropa U3 Fa30BOi JIMHUM, MPOOBI CHIPOTO H IETa3UPOBAHHOTO KOH-
JIeHcaTa OTOMpAIOT C TTOMOIIIBIO0 KOHTPOJIBHOTO BEHTHIL, PACTIONIOXKEHHOTO B TIOJIOCTH CETIapHpPYIOIIEro YCTPOHCTBA.
Jlarmenvie cenaparuy 10IDKHO OBITh He MeHee 4,5 MITa (45 Kre/em?).

[poObI OTOMpAOTCS B CICIYFOIIMX KomdecTBax: ra3 — 6aywioH 20 1, 3 koHTeliHepa npo6 raza 1o 0,1 11; 4 KoH-
TeiiHepa pod chiporo KorzaeHcata 1o 0,1 11, 3 KoHTeliHepa Mpo0 ChIporo koHaeHcara 1o 1 1. [py Hammy B mpojTyk-
AV CKBYKWHBI TIOITY THOM YKUIKOCTH (TTACTOBOM HITH TEXHOTEHHOW BOJIBI) HEOOXOIMMO OTOOpaTh MPOOY ¢ APESHAKHOM
JIMHIH CeTapaTopa WK KOHZEHCATOCOOpHHKA B 00beMe He MeHee 2 1.

B citygae otcyTCTBUHS IPUTOKA (MK TIPH €70 HETIPOMBIITLIEHHOM 3HAYCHHHN ) U3 UHTEPBATIOB, KOTOPBIC Xa-
pakrepmsyrorcs mo Marepuanam [ MIC kak mpoHHUIaeMble, MUHUMAIIBHBIN 00beM PaboT TI0 OCBOSHHUIO JIOTKEH
BKJIIOYATh HE MEeHee 3-X CHIDKCHHH YPOBHS M KOMIDIEKC paboT MO MHTEHCH(HMKAIAK TPUTOKOB, BKITFOUAIOIIIIIA
TIOBTOPHYIO Tiepdoparto, ruapoceaduposanue, Boznericteue [11'[-bBK, comsrokucnorasie (CKO) u rimHoKuC-
notabie (['KO) 06pabotku 1wiacta, Bo3nelictere Ha miact [TAB, MITJI, ruapopa3psis miacta. Pesynsratsel paboT
TI0 MHTEHCU(MKAIIMHN TIPUTOKOB JAIOT BO3MOXKHOCTD YBEITIUECHUS IeONTOB CKBKHH TPY BO3/ICHCTBHIM Ha TIPH3a-
00IifHYFO 30HY ITIacTa.

Hanbonbmmii agdexr or CKO 1 'KO Mosker ObITh MomydeH Mpy OCBOSHHN OTIOKEHHUH NAsie030s], T.K. KOJ-
JIGKTOpaMH SIBJISFOTCS TPEIIMHOBATHIE TIOPOBL. V3 rHipoMexaHaecKix METOIOB BO3ICHCTBHS Ha THIACT C LIENBIO MH-
TeHCH(UKAITAN TIPUTOKA HarOoJIee IIMPOKOe TIPUMEHEHE TIOTy I METOIBI IPEHUPOBAHMS TUIacTa (MMITYJIECHBIN
JPEHaK ¥ TUAPOcBaOMpOBAHKME), TIOBTOPHAsT Tiephoparyisl ¥ THIPOPa3PhIB TUIACTA C LIENBIO CO3IAHHS NCKYCCTBEHHBIX
KaHAJIOB MPHUTOKA W OUKCTKH MPH3a00HHON 30HBI.

B mocnesiHee BpeMst TOMy4ri MIMPOKOE MPHMEHEHHE THIPOPA3PhIB IUIACTA, TTO3BOJISTFOIIAIN YITyHIIIUTh
(WIBTpalMOHHBIE CBOWCTBA IUIACTA Ha JIOCTATOYHOM YJIAICHHH OT CTBOJIA CKBKHHBI M TEM CaMbIM O0ECTICUHTh
YCTOWUMBBIN MPHUTOK ILIACTOBOTO (ITFOW]IA B CKBAKHHY.

Mertoipl “HTEHCH(HUKAIN TPUTOKA TPETYCMATPUBAFOTCS TS HeTHBIX 00BEKTOB. B JJAHHOM TIPOEKTe METOMbI
MHTEHCU(HKAIIMH TPHUBEIICHBI CIIPAaBOYHO. BhI00p MeToza octaéres 3a 3akazurkoM. [Tpu peltieHn mpoBeieH s TOro Wik
MHOTO METO/IA COCTARIISIETCS! OT/IENBHBIN ITTaH Ha €10 MPOBE/ICHNE.

CBO/iHBIE TaHHBIE 110 VICTIHITAHUIO OOBEKTOB B SKCILTATAIIMOHHOHN KOJIOHHE B IIPOSKTHOM CKBKUHE TIPH-
BOJIIATCS HIDKE B Ta0 e 3.9.
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Ta6mmma 3.9 — CBoiHBIE JaHHBIC 110 UCIIBITAHUIO OOBEKTOB B SKCIUTYaTallHOHHOW KOJIOHHE B MPOEKTHON CKBa)KMHE

Crocod [InoTHOCTB Meton BbI30Ba Hurepsan
NoNo HHTepBan! I'eomornueckmii | Oxxkumaemserii Bug | OOBEKT BCKPBITHS, oMBIRodHOM | I I/ITOf(a - Merox uHTEH- CTaHI; K
o 61,_e1<_Ta 00BEKTOB BO3pACT, (dmrouna: HedTh, | QoHTAHUD., | KOI-BO OT- P OCTIH ‘ICI;TBO é)KHMOB cuuKanuu yeMEHTHOFO
HCIIBITAaHUS, M JIATOJIOTHS ras, KOHIeHcaT |[HeOHTAHMp.| BepCTH Ha 1 3 P o TpUTOKA™ ** H
. r/cMm WCCIICIOBaHUN MOCTa, M
3ameHa Oyp.
Oa)KeHOBCKAs CBHTA, nepdopanus 1,08 -pa Ha ng 2190-BII
4 2240-2249 mwtact FOq HEPTH Hedontannp., [IMU-54 | coneBoii pac- pp Hy’* I'PIT
a 24 o1/ KCl CBaOWpPOBaHUEM (maxep)
PrUJUTHTHI OTB/T.M TBOP
1,08 Ha TEX.
HayHaKCKasl CBUTA, nepdopanus coneBoii BOJIE CHIDKOHNE
3 2249-2259 | mnacr FO,"?mecua- | ras, kommencar | (ouTammp. | IIMU-54 A BII
HUKHU 24 ors/mm | PACTEOP kel M
1,08 Ha TEX.
HayHaKCKasi CBUTA, nepdopanus COCBOI BOJIE CHIBKEHIe
2 2270-2280 mmacr 10,** ra3, kojaencar | ¢ouranup. | T[IMU-54 actsop KCI A OBISL BIT
MEeCYaHUKU 24 ote/mm | P P yp
e o nepopara coigfoﬁ BOJIE CH};;(T;{);e
1 2280-2290 mract FO0y-4 ra3, kougaeHcar | ¢ouranup. | [IMU-54 actsop KCI A OBISL BII -2310
ECYaHUKHA 24 ors/nm | P P yp
Ilpumeuanue:

* — 6b1308 npumokxa ocyulecmeisiemcs nepeeodOM CK6AJCUHbL HA MEXHUYECKYIO 60())/, npu HeoOX00UMOCIU CHUMICEHUEM Ypoer: CGa5up06€ZHM€M,'

** — mun nepgopamopa npueedén no aHano2uu ¢ COCeOHell CK8AXCuroll, npobypennou ¢ 2012 200y. Tun nepghopamopa evibupaemcs no ycmompernuio Hedpo-
nonbL306aAMeNsL;

*

** — Memoovl unmencuuKayuy npUmMoKa npusedeHsvl CHPAaso4Ho u OyOym onpeoeiensl no pe3yrbmamam Oypenus u Uccie008anus KepHOB020 MAMepuad.
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3.7.4. JlaGopaTopHbIe UCCIeT0BAHMS

Bunbt u 00beMbl 1a0OpaTOPHBIX HCCIEAOBAHUN KEpHA, MUIaMa, 00pas3IoB TOPOJ, OTO-
OpaHHBIX OOKOBBIM I'PYHTOHOCOM, U IJIACTOBBIX (DJIFOUIOB B COOTBETCTBUU C I'€OJOTHYECKUMHU
3aa4aMy, JTUTOJIOTUYECKMMHU OCOOCHHOCTSAMH paspes3a, 00beMoM MH(POPMALUU TI0 U3Y4aeMbIM
0o0BeKTaM.

N3yuenne neTpopu3nueckux, GuIbTpalnOHHO-€MKOCTHBIX CBOWCTB MOPOJ KOJUIEKTOPOB.
[TonHbIil U cOKpallleHHBIN aHaTU3bl HE(PTU, KOHJIEH CAaTa, ra3a U MIacToBOil Bobl. [laneonrtono-
THYECKHUE, MEeTporpado-MHUHEPATIOrHUECKUE, PEHTTCHOCTPYKTYPHBIC, JIIOMUHECIICHTHO-XUMHKO-
OMTYMUHOJIOTHYECKUE, TEPMUUECKHUE UCCIIEIOBAaHUS KEPHOBOTO MaTepHaia.

KoMIuiekcHOe M3ydeHne KepHa B COOTBETCTBHMHU C JeHcTBYIOWEN «HCTpyKIuen 1o npu-
MEHEHHIO KJIacCHU(PHUKAIMHN 3a11aCOB MECTOPOKICHHI, MEPCIIEKTUBHBIX U MPOTHO3HBIX PECYPCOB
He(Tu U roprouux razoB» (1983) m «MHcTpykuueit o coaepkaHuu, oPOPMIIEHUU U HOPSIKE
npeacTaBieHus B ['0Cy1apCTBEHHYIO KOMUCCHIO 110 3a11acaM MOJIE3HbIX HCKOIAEMBIX).

CBeneHus 1o J1adOpaTOPHBIM HCCIICAOBAHUSAM KEpHa, IIJJaMa W IIACTOBBIX (IIFOUIIOB
(tabm. 3.10).

Ilpumep 2nagwt 3.7.4
OmnepaTuBHBIA aHaJ M3 TEOJIOTHYECKUX MaTepUalioB, TONydaeMbIX B Iporecce OypeHus (KepH,
miaM, OOKOBBIE TPYHTHI, HedTe-, Ta30-, Boponpossienus, [ UC) u ucciaenoBaHus CKBaKUH OCYIIIECTBIIS-
€TCSI Te0JIOTHIECKOHN CITy>KOOH.
[Tocnie BBIMOJHEHUS TMOJICBOW M KaMepaJbHON OOpa0OTKU TI'eOJOTMUECKUX MATECPHAJIOB MPEay-
cMaTpuBaeTcs 0T00p 00pa3loB KepHa W MPoO TUTACTOBBIX (UIFOMIOB HA JIAOOPATOPHBIE MCCIETOBAHUS.

OpueHTHPOBOUYHBIH 00BEM TabOPAaTOPHBIX MCCIeNOBaHMMA MpuBeNEH HIDKe B Tabmwmme 3.10.

Ta6mmma 3.10 — O6béM 1a60paTOPHBIX MCCIICTOBAHUN

KonuuectBo | Opranusanus, Bbl-
HaunmeHoBanue nccineoBanus, Ennnanna
Ne o0pa3sioB MIOJTHSIOIIAs
aHanm3a NU3MEpPEHUs %
(1po0) HCCJICIOBAHUS
1 2 3 4 5
HccnenoBanne  JIMTONOrO-MHUHEPATIOTMYECKHX
CBOWCTB 00pa3noB MOPOJ U3 MPOAYKTHBHBIX U
1 | MOKpBIBAIOIIHX orinoxenuit. [lerporpadpuueckoe AHAHS 9 00p. mmst TomckHU-
onucanue uumdos. MccnenoBaHus CTPYKTYyp- IpoJ. IiacTa [MNuedTH
HBIX 0COOEHHOCTEH MOPOJI-KOJIJIEKTOPOB, XapaK-
Tepa pachpeieIeHus IIEMEHTa B €r0 COCTaBa.
N anammz | 3-4 o0Op. s
2 MakpodayHHCTHUECKHIA p- A TITY
IPOJ. IJIacTa
o aHanu3 | 3-4 oOp. ans
3 MukpodayHUCTHUECKUH p- A TITY
MpoJI. TIacTa
N aHamu3 | 3-4 oOp. mis
4 [TanuHOMIOrHUECKUIA TITY
poJ. IJiacTa
[Taneonronoruyeckue ucciaenoanus. Benie- 10 06p. 11 Tomckuii rocyHu-
5 | cTBeHHBII W TpaHyIOMETPUYECKHI COCTaB. | aHaIU3 pos FI;IaCTa BepcureT (TT'Y)
MHUKpPOCTPYKTYpa NOPOBOr0 MPOCTPAHCTBA. PO
Kannunspomerpuyeckue uccienoBaHus oOpas- Ty
OB KEpHA W3 NPOLYKTUBHBIX IIIACTOB JIS IIO- TomcxkHHU-
6 1 p pozy & aHanmu3 10 o6pa3sios
CTPOCHHSI OCHOBHBIX NETPO(PHU3NUECKHUX 3aBH- [MNuedTH
cumocTei
Omnpenenenue BeMWYMH OOLIEH, OTKPHITOH MO- Ty
WICTOCTH TI0 KePHY, a0COIIOTHON Tra30MpOHHIIA- TomcxkHHU-
7 |P PHY, DOHHLL aHamu3 | 50 oOpa3uoB
€MOCTH, 00bEMHOH M MUHEPaJIOTHYECKON TIIOT- [MNuedTH
HOCTH 00pa31oB KepHa
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8 Onpenenenne  (a30BBIX MPOHUIIAEMOCTEH U AHAHS 3-4 00p. mns TomcxkHU-
JPYTUX TOKa3aTelNeil BEITeCHEHUS MpoJ. IacTa [MNuedTH
Omnpenenenune KBBIT ¢ HCHOIB30BaHHEM pas-

bel P 3-4 00p. s TomckHI-
9 | IMYHBIX areHTOB M ONTHMAJIBHOTO TEMIA BBHI- | AHAJIH3
MPOJI. TUTacTa [N TH
TECHEHUSI
JlaGopaTopHble aHaNU3bl AIEKTPUYECKUX, aAKY-
paTop pu R 3-4 00p. mns TomckHU-
10 | cTHUYecKMX M paJrOaKTHUBHBIX CBOHMCTB OOpAa3lioB | aHaIHM3
N MpoJ. miacra [MNuedTH
MOPOJ] MPOAYKTUBHBIX OTIOKEHUH
[NuponuTryeckre HccaenoBaHus MOpoA OaKEHOB- | aHAH3 40 TITY
CKOM cBUTHI. [IponmuTideckoe uccenoBanre odpas-

11 | moB mopoxn (Rock-Eval 6), Bkmodas ompeneneHne
colepykaHuss OOILEro OpPraHMYecKOro yriepoia u
MHHEPAIHOTO YIyIeposia
JIuTonoro-ceMMEHTONOrMYECKHE HCCTICIOBaHHS aHau3 40 TITY
KepHa. /leTanpHoe MociaoiHOe MaKpOOIMCAHUE Kep-

Ha. CeTMMEHTOIOMMYIECKIIA aHATTI3 KepHa (BbIICTe-

12 | HEeM JTUTOTHWIIOB M acCOIMaIiA (harii o OasKeHOB-

ckoii curte). [ lomykomuecTBeHHBIN MUHEpaIoruye-

CKMI1 BAJIOBOM aHATU3 MPOOBI (PEHTTCHOBCKAs -

(hpakToMeTpust), [yIs IOPOJ] OaXKECHOBCKOM CBHTHI

DNeKTpOHHAsI MUKPOCKOITUS C PEHTTEHOBCKOU aHanm3 40 TITY

13 | cmekTpockonuei 00pa3mos (merporpaduaeckux

1 $oB) 0aKEHOBCKOM CBHUTHI
. . 10 3 poOsI TomcxkHU-
14 | TlonHbIl XUMUYECKUH aHATTN3 HEHTH aHanu3
¢ 00BEKTa [MNuedTH
[Tonupld XUMUYECKUU aHaIU3 PaCTBOPEHHOIO 110 3 TpoOBI TomcxkHU-
15 aHanm3
rasa ¢ o0bekTa [MuedTH
110 3 TIpoOBI TomckHU-
16 | AHanu3 rMyOMHHBIX IPOO HEPTH aHanu3 p
¢ 00BeKTa [MNuedTH
N 110 3 mpoOkI TomckHU-
17 | Ananu3 He(hTH Ha TOBapHBIC CBOMCTBA aHanm3
c o0bekTa [MuedTH
N . aHau3 110 3 poOsI 000 «I'eoxum»,
18 | IlonHBIN XUMUYECKHUI aHATT3 CBOOOIHOTO Ta3a
¢ 00BeKTa TioMeHb

19 OU3NKO-XUMUYECKUE HCCICAOBAaHMS KOHJICHCA- | aHAIHU3 110 3 mpoOkI 000 «I'eoxum»,
Ta c o0bekTa TromMeHb

20 XpomoTorpapuuecKiii KOMIUIEKC HCCIeloBa- | aHaIu3 110 3 poOsI 000 «I'eoxum»,
HUSI KOHJIEHCaTa c o0bekTa TromeHp
TepMoarHaMUYECKUE UCCIECIOBAHUS KOHJ/ICHCA-

pMoA A A 110 3 poOsI 000 «I'eoxum»,
21 | Ta c ompejeieHUEM ILJIACTOBBIX MOTEPh M KO3(- | aHaIu3
¢ 00BeKTa TromeHb
(uIMeHTa N3BJICYECHUS
22 | Ananu3 miacTtoBoi BOJBI aHanmu3 mo 3 mpoder | T OI'YIT CHU-
8 ¢ 00BeKTa NI'TuMC

* Opeanusayuu, 8bINOIHAIOWUE UCCIEO08AHUSL, NPUBEOECHBL CHPABOUHO, U ONPeOeIsIIOMCsl Heopo-
NOIb308AMENEM, UCXO0O5L U3 ONBIMA NPOBEOCHUS MO20 WU UHO20 UCCIe008AHUS

THpumeyanue: Konuuecmeo aHanU308 ONPeOensemcs YUCIOM JUMOMUNOS, BCKPbIBAEMbIX HA KA~
Oblll NO2OHHBII MEMp KepHa, 8 Cydae MOHKOCIOUCIIOZ20 CIMPOEHUSI pA3Pe3d YUCTO aHATIU308 MOJICEm VEe-
JUHUBAMBCSL, 8 OOHOPOOHBIX MOIAX - YMEHbUAMbCA, HO He MeHee, ywem | obp./memp.

KonmdecTBo 00pa3iioB mopoj Ha pa3liudHbIe BHJIBI JIAOOPATOPHBIX MCCIIEOBAHUNA TIPUHIMAET-
Csl, NCXO/A U3 HEOOXOJMMOCTH B MH(OpMAIMK O BEIIECTBEHHOM COCTaBe BEPXHEH, CpeqHel M HIKHEH
YacTH NPEAIoiaraeMbIX MPOIYKTHBHBIX IJIACTOB M CTENEHHM MX HEOAHOPOJHOCTH, a TaKke He MeHee 1
obpasma ¢ 1 MeTpa aJisi U3y4eHrsl COCTaBa M CBOMCTB MOJICTIIIAIONINX U TIEPEKPHIBAIONINX TOPOJ ((Iron-
JIOYTIOPOB).
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CxeMa mccieoBaHUsl KEPHOBOTO MaTepHana JO0JDKHAa 00ecTeUHTh MojydyeHue Bceld mHQopma-
MY, HEOOXOIMMOH JJIsT HaJe)KHOTO 000CHOBAHUS ITapaMeTPOB TOJIcUeTa 3armacoB Y B u BKiItoUaeT:

— KOHCepBalys U TOYHas IIPUBSA3KA KEPHA K TIyOUHE;

— u3ydeHHe (QUIBTPALMOHHBIX U €MKOCTHBIX CBOWCTB, BOJOHE(TEra30HACHIIIEHHOCTH, 3aC0OI0-
HeHus Ha oOpasuax 6onpmioro (6-8 cM) u 00b4HOTO (2,8-4,5 cM) TMaMETpOB;

— H3y4YeHHE COCTaBa U MUHEPAIN3aLUK OCTATOYHOMN BOJIBI;

— BBIACJICHUE JUTOTUIOB U AuddepeHranus GUIbTpauoOHHBIX M EMKOCTHBIX CBOMCTB MO JU-
TOTUTIAM;

— JIeTajJbHbIC MCCIECIOBAaHUs, BKIIOYAIOIINE OLIEHKY IONPAaBOK K MPOHULAEMOCTH, YUUTHIBAIO-
IIMX OTKJIOHEHHUS OT 3aKoHa Jlapcu, KanmuIIpuMeTpUIecKue U3MEPEHHUS], U3yUCHNE BIMSHUS IUIACTOBBIX
YCIIOBUI Ha CBOHCTBA KOJUIEKTOPOB U T.1.;

— TOJydyeHHEe NeTPOPU3UUECKUX 3aBUCHUMOCTEH UIsI HAJAEKHOM HMHTEpHpEeTaluyl MaTepHalloB
reo()U3NIECKUX UCCIECIOBAHUN CKBAXKHH.

B o6pa3nax kepHa JOIKHBI ONIPEAEIISATHCS CIEAYIONINE XapaKTEPUCTHKH (PUIBTPATUOHHBIX U M-
KOCTHBIX CBOWMCTB MOPOJI;

— TOPHUCTOCTH 00mIas (a0CONIOTHAS), OTKPHITAs, TPEIUHHAAS, dPHEKTUBHAS;

— IJIOTHOCTh MHUHEpAJIOrHyecKasi, 00beMHas;

— OCTaTOYHAas BOJIOHACHIIIEHHOCTh U HE()TCHACHIIIIEHHOCTD;

— TpOHHIIAeMOCTh abcomoTHas, Ga3oBas (10 HeTH, Ta3y U BOJAE), AHU3OTPOIHS MTPOHUIIAEMO-
CTH;

— K03 PUIHEHT BhITeCHEHMsI HE()TU BOJIOM;

— CMa4MBaeMOCTbh MOPOJ.

Jluronornueckue U reOXMMUIECKUE UCCIIEAOBAaHNS KEPHA TOJDKHBI BKIIOUATh:

— TIOCJOHHOE JAeTaJbHOE JINTOJIOTHYECKOE OMUCaHNe KepHa;

— meTtporpaduiecKoe ONM1UCcaHue Mmopo;

— aHaJIN3 XMMHUYECKOI'0 COCTaBa MOPOJ;

— BBLIEJICHUE U U3YYEHUE METOJaMU MUHEPAJIOIUU ¥ T€OXUMHUH HEPACTBOPUMOI'O OCTATKA,;

— H3ydYeHHe HeTeHACHIIEeHNS U OUTYMOHACHIIIEHHS KOJUIEKTOPOB, COCTaBa HAQTH/IOB;

— THUI U COCTaB LIEMEHTA, €T0 PaclpeAeieHHE B IOPOJE;

— OmpeAeseHue rPaHyIOMETPUUYECKOr0 U MUHEPAJIOTMYECKOT0 COCTaBa;

— H3y4YeHHe TJIMH U TIIMHUCTHIX IIEMEHTOB (CoJiepKaHue, pacipeielieHue, CoCTaB, Ha0yxaHue),

— H3y4YeHHE TPEIIMHOBATOCTH;

— H3y4Y€HHE CTPYKTYpbl IOPOBOTO MPOCTpaHCTBA (T€HE3HC, pa3Mepbl, KOJMYECTBO MOP OTKPHI-
TBIX, 3aKPBITHIX);

— BTOpHYHBIE (TIOCTCEIMMEHTAIIMOHHBIE) MpoLiecchl U ux BiusgHue Ha PEC KomIeKTopoB.

Wzyuenne netpou3nveckux CBOWCTB MOPOJ C 1IEIbI0 0OOCHOBAHMS METOIMKH HHTEPIIPETALIH
I'C gomxHO BKJIIOYATh OIPEAEICHUE:

— YIETBHOTO dJeKTpuueckoro compotusieHus mpu 100% HaCHIIIEHUA MOJENH TUIACTOBOM BO-
JIOH, IEPEeMEHHOM U OCTaTOYHOH BOAOHACKHILIIEHHOCTH IIPH aTMOC(EPHBIX U IUTACTOBBIX YCIOBHSIX;

— aKyCTHYECKHX CBOMCTB (CKOPOCTH PaclpOCTPaHEHUs MPOJOIbHBIX U MONEPEYHBIX BOJIH, 3aTy-
XaH#e) B aTMOC(HEPHBIX U IJIACTOBBIX YCIOBHSAX;

— ynpyro-nehopMaIMoOHHBIX CBOMCTB mopo (Moaynb FOnra, koadduuent I[lyaccona u T.1.);

— JIUAJIEKTPUYECKON IPOHUIIAEMOCTH;

— TraMMacHeKTPOMETPUUECKUX CBOUCTB (IuddepeHunanbHple 1 HHTETpalbHbIe 3HAUEHUs ecTe-
CTBEHHOW PajIMiOaKTHBHOCTH);

— TEIUIOBBIX CBOWCTB (TETJIONPOBOAHOCTD, TEINIOEMKOCTB);

— MAarHuTHOH BOCIPHUUMYHMBOCTU M OCTATOYHON HAMarHUYEHHOCTH.

Kpome Toro, npemxycMmarpuBaeTcs aHalIM3 XUMHUYECKOTO COCTaBa M MUHEPAIIU3alNid OCTATOYHON
BOJIBI.

[Ipo6s1 HedTH (MIacToBBIe M TOBEPXHOCTHBIE) U T'a3a HE IMo3/Hee, yeM uepe3 10 xHei mocne oT-
0opa, OTHPaBIISIIOTCS Ha Ta0OpaTOPHBIC UCCIIEIOBAHMSL.
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Ot60p npob Bojbl, HEPTH, KOHACHCATA U Ta3a B MPOIIECCE MPOBOJAKH CKBAKHHBI TIPOU3BOIUTCS B
KaXJIOM Cllydae WX TpOsBICHHS. [ epMeTH3anus mpod, MX 3TUKETHPOBAHHME MPOU3BOIMTCS B COOTBET-
CTBHH C JICHCTBYIOIUMH UHCTPYKIIHSIMHU.

[Ipu HampaBieHUM HA aHAJIU3 MPOO TUTACTOBBIX (MIFOHMIOB B COMPOBOIUTEILHOM JOKYMEHTE (DUK-
CUPYIOTCSl YCJIOBHS OTOOpa ¢ yKa3zaHUEM: MPEANPHUATHS, TUIOIaau, No CKBaXXUHBI, MHICKCA IIacTa, MH-
TepBania nepdopaium, TIyOnHBl 0TOOpa, THIIAa U HOMEpa MpoOO0TOOPHIKA, TTACTOBOTO, OydepHoro, 3a-
0OMHOro U 3aTpyOHOTO JNaBJICHMI, TEMIIEPATyphl IUIacTa, IeOUTOB TUIACTOBBIX (DIIOUIOB HA MOMEHT OT-
0opa, MUHUMAJIBHOHN JETPECCUU Ha TUIACT, CO3JJaHHON B IMPOIECCE HMCIBITAHUS, BKIIOYas OTPaOOTKY Ha
peKUMax, JaBliCHHE B cerapaTope, a TaKkKe ATy M MOJIIKCH JInla, 0To0paBiiero npooy.

3.8 JIpyrue moJie3Hble HCKONaeMble

MeTtonbl 1 00beM M3YyUCHHUS PATUOAKTHBHOCTH pa3pe3a C IENIbI0 BBISBICHUS PaJHOAKTHB-
HBIX aHOMaJHi (raMMa-KapoTaxK) IO BCEMY CTBOJY CKBa)KHUHBI U PaJMOMETPUUYECKHIl Mpomep
KepHa.

[TommyTHBIE TOMCKU BOJ AJI XO3SHCTBEHHO-MTUTHEBOT0, TEXHUUECKOTO U MEIMOPATUBHOTO
BOJIOCHAOKEHUS, a TaKKe MUHEPATBHBIX M TEPMAIBHBIX BOJ B 0aTbHEOJIOTHYECKHX W TEILIO-
sHepreTuueckux 1eisax. OnpeeneHne B HUX peaKux neMeHToB (6opa, Opoma, fiona, renus, Jau-
THs, [I€3Us, BaHATUs U Jp.). Mcnonp30BaHUe JTUKBHIMPOBAHHBIX TIYOOKUX CKBAKWH, JABIIHX
npu OnpoOOBaHUU BOJY, AJII KOMIUIEKCHBIX THAPOJUHAMUYECKUX U TUIPOTEOJIOTHYECKHUX HC-
cienoBanuii B cootBeTcTBUHU C «Ilo0keHrnemM 00 UCTOIB30BaHUH JTUKBUAUPOBAHHBIX pa3BeI0Y-
HBIX, TOUCKOBBIX, TAPAMETPUUECKUX U OMOPHBIX CKBAXHUH, JABIINX MIPH ONPOOOBAHUU BOAY, JUIS
KOMILIEKCHBIX THAPOJMHAMUYECKUX U THAPOTCOJOTHUECKUX uccieaoBanuii» (1962).

CeneHusi 0 APYrux MOJE3HBIX HMCKOMAEMBIX — YIJISX, TOPIOYUX CIAHIAX, YKEJIE3HBIX U
MapraHIeBbIX pyJaxX, MBETHBIX M PEIKUX METaJIaX, CTPOUTEIBHBIX MaTepUaiax, Pa3IHIHBIX
BHJIaX CBIPbS.

Ipumep 2naewvr 3.8

HOHyTHLIe IIOUCKHU MPOBOAATCA C LCJIbIHO ONPCACIICHUA B PA3PE3€ CKBAXHWHBI NPOMBINIJICHHBIX
KOHI_ICHTpa]_II/Iﬁ APYrux IIOJIC3HBIX HCKOIMACMbIX, a TAKIKC C LECIIbIO XOBHﬁCTBeHHO-HHTBeBOFO, TCXHHUYC-
CKOT'O U MEJIMOPATUBHOI'O BOI[OCHEIG)KGHI/IH.

C ICJIBKO BBISIBJICHUA BO3MOXHBIX pa):[I/IOElKTI/IBHBIX aHOMaJ'II/Iﬁ B pa3pe3e CKBA>)XUHBI MO>XXHO HC-
IMOJIb30BATh JaHHBIC raMMa-KapOoTaxa, KOTOpLII\/’I MMPOBOAUTCH 11O BCEMY CTBOJIY CKBaKHMHBI.

HMGI-OH.[PIﬁCH MaTtepuall 1Mo rugporeosiorunn CBUACTCIbCTBYCT O TOM, YTO MOA3CEMHBIC BOJbBI FOP-
CKUX U HaHeOSOﬁCKHX OT.HO)KCHI/II‘/'I MOFyT CJ'Iy)KI/ITI) NCTOYHHUKOM pﬂ;[a XUMHNYECCKUX DJICMCHTOB. K HUM
OTHOCHTCS, HAIpUMeEp, CTPOHIIMH, BBICOKHE KOHIIEHTpalmu KoToporo (Oomee 1 1/1) 3aduKcupoBaHBI B
MOA3E€MHBIX BoJIax TOMCKOI 00acTu.

HOHSCMHBIG BOJbI TOJI’)KHBI TaK»XKE I/13y‘-IaTI)C$I B OTHOIILICHHUU 63J'IbHeO.HOFI/I‘IeCKI/IX n TeHnoaHepre-
TUYECKHUX CBOMCTB.

I[J'IH YTOUHCHHA CTPOCHUSA KaWHO30MCKOro THUAPOrCOJIOTNICCKOr0 KOMIUICKCA NPCAINOjIaracTcsd
BBITIOJTHUTD 3JIEKTPOKAPOTAXK MOJ KOHAYKTOP. ITO KpaliHe BaXKHO JJIsl BEIOOpA MCTOYHHKA BOJOCHAOXKE-
HUS pa3iMyHBIX MMOTpeOUTENel HAa TEPPUTOPUM palioHa PadOT, YUHTHIBAas OTHOCHTEILHO HEOOJNBIIYIO
TOJIIUHY BOAOHOCHBIX KOMIUICKCOB C IMIPECCHBIMH BOJAMHU U cna6y}0 C€CTCCTBCHHYIO 3allIUIIICHHOCTL IMUTh-
CBbIX BOJ] OT 3arpsA3HCHUA. MaTepI/IaJ'H:I QJICKTPOKAPOTA)Ka NOMOT'YT TAKXKC ONMPECACIUTh HAJIMINUEC WU OT-
CYTCTBUEC MHOT'OJICTHEMEPIJIBIX ITOPOI.

KpOMC TOro, C06I/IpaIOTC$I 1 U3y4YaroTCsd AAaHHBIC O APYIUX IOJIC3HBIX HMCKOMMACMBIX - YIJIAX, I'O-
pro4yHuXx ClIaHIax, KCJIC3HbIX WU MApraHICBbIX pydaX, IBCTHBIX U PECAKUX MCTAJJIaX, CTPOUTCIIbHBIX MAaTC-
pHaHaX, pa3J'II/IT-IHBIX BUOax CI)IpI)SI.

3.9 O6paboTKa MaTEpHAJIOB MOUCKOBBIX PadoT
Cucremaruzaiusi 1 00001IeHIHEe OYPOBBIX U T'€0JIOr0-re0(pU3NUECKUX MaTEpUAIOB B MPO-
1iecce MOMCKOBBIX paboT. CocTaBlieHHE OTYETa MO 3aBEPUICHHBIM MMOUCKOBBIM paboTaM Ha ILI0-
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maanu HJIN I1I0 CKBAXHMHE Ha O6’beKTe, ImoJuIeKalem HHHTGHBHOﬁ KOHCE€pBallMU IIO0 I'€OJIOTO-
9KOHOMUYCCKUM COO6pa)KeHI/I$IM WK TICpCaavun «3aKa3vyuKy».

Ilpumep 2naswvr 3.9

B mporiecce npoBeeHwst MOMCKOBO-OIIEHOYHOTO OypeHus Ha TUIOMIAIH TeOIOTHIecKor cimy»k0oit [lompsi-
YHKa POM3BOIUTCS 00pab0TKa, CHCTEMATH3AIIMSI 1 0000IICHHE TIOTy4aeMbIX MATEPHUAIOB T10 TITYOOKHM CKBaXKUHAM.
PesynbTraTs! 3100 paboOTBI OTPaKAIOTCS B COOTBETCTBYIOIIEH JOKYMEHTALHH, 8 TAIOKE B €KETHEBHBIX CBO/IKAX, Me-
CSIYHBIX U TONIOBBIX oTdeTax [loapsimumka.

OcHoBHas reoormdeckas MHPOPMAIWS MOTy9aeTcs B MPOIecce TIEPBUYHON TOKYMEHTALNN HAOTFOICHII:
OIHCaHWs, U3MEPEHWs], aHay3bl. | TaBHOE TpeOoBaHwe K cOopy HHpopMaImK — 00BEKTUBHOCTL OTOOpaXkeHHsI (hak-
TOB, SIMHOO0PA31e BEICHHS IOKyMEHTAIIHH, SIMHAS CHCTEMA YCIIOBHBIX 3HAKOB HA MEPBUYHBIX JIOKYMEHTAX.

OCHOBHbIE HCCIIEJIOBAHMSI TIPOBOISATCS B TIPOIIECCE TEOJIONO-TEXHOJIOTMUYECKHX HCCIIE/IOBAHNI B CKBOKUHE
(u3yueHuMe 1UTamMa, HaOJFOZICHUS 32 He(hTera30MpPOSBIICHUSIMY, TIOTIIOIICHHE IPOMBIBOYHON KUJIKOCTH U JIp.), 0C000e
BHUMAaHHE YJIeJIseTcsl 0TOOpY M ONHMCaHUIO KepHa. [lociie 0T0opa KepHa 00eCIieYnBaeTCs €ro JIOCTaBKa B JIaboparo-
Y TI0 COOTBETCTBYIOIMM BHJIAM aHAITH3A IO KOMILICKCHOMY HCCIICIOBAHHIO KEPHA.

Iocne nposenenunst [VIC B TeueHne CyTOK AaeTcst 3aKITIOUCHHE O XapakTepe HaChIIIEHHOCTH TIIACTOB, a M0-
clie TpEX CYTOK — MPOU3BOAMTCS KOMIUIEKCHAS! MHTEpIpeTalys (OLEHKa TIOPUCTOCTH, He()Tera30HaChIIeHHOCTH 1
JIp.) HA OCHOBE TIETPOPM3UUECKIX 3aBUCUMOCTEH. [1o pe3ynbTataM HHTEprpeTali HAMEUAFOTCS UHTEPBAIBI UCTIbI-
TAHUW B SKCIUTYaTALIOHHOK KOJIOHHE.

HcnibImanye CKBa)KMH MPOM3BOIUTCS COBMECTHO C TeOJIOTMUECKOW City»00i Hemporonk3oBarers v moj-
PSITIVKA, BEYIIIEro OypoBbIe pabOThL. Pe3ynbTaThl CIIBITAHMSI CKBKHH O(OPMITSFOTCS aKTaMH.

[o ckBaxuHAM OTOMparoTCs MPOOBT HeTH, Ta3a, KOHASHCATa U BOABL. Bce mpoOBI COMPOBOXKIAIOTCS COOT-
BETCTBYFOIIMMH STHKETKAMH, KOIIUSI KOTOPBIX XPAHHUTCS B JIE/IaX CKBKHH.

o OKOHYAHHIO UCTIBITAHKS CKBKHHBI, B 3aBUCHMOCTH OT MOJTyYEHHBIX PE3YJIbTaToOB, COCTABIISIOTCS MaTe-
PpHATBI HA ©¢ KOHCEPBAIIUIO WU JIMKBUIAIITHIO.

Mo ckBakUHE BeZIETCS CHEIMABHOE JIETI0, TIE MOMEIIAOTCS TEKYIIHE Te0JIOTO-TEXHUYECKHE JIOKYMEHTHI
TIO TPOBOIKE CTBOJIA CKBAKHHBL, PE3y/IbTaThl aHATM30B KepHa, Taza, He()TH, KOHJIEHCAaTa, BOJIBI, [IEMEHTA.

B reororideckoM otriene (hakTHUeCKHi MaTepHal CHCTEMATH3UPYETCs, BEAYTCs padoure KapThbl, KOPPes-
[MOHHBIE CXEMBI, TCOJIOTMUYECKHE Pa3pe3bl, COMOCTARIISFOTCS TIOTyUYCHHBIC PE3YJIBTATHI C UMEIOIIMMUCS TeOJIorHye-
CKHMH MaTepHaiaMHt MO TLIOIIA]IH.

Ilo moy4eHHBIM JaHHBIM TIPOM3BOAMTCS TE€OJOrO-3KOHOMUYECKasi OIGHKA IPOBEICHHBIX TOUCKOBO-
OIIEHOYHBIX PadoT.

INo oxOHYaHWH TTOMCKOBO-OIICHOYHBIX pa0O0T COCTABIISIETCSI OKOHYATENBHBINM OTYET 110 L0/, 4 B CITydae
OTKPBITHS MECTOPOXKIICHHS OCYIIIECTRIISICTCS OIIePaTUBHBIN 1o7ICUéT 3aracoB Y B B coorBeTcTBH ¢ «TpeboBaHmsIMU
...», & 3aTeM MPOCKT €r0 Pa3BE/IKH.

4, MEPOIIPUSITHSI IO OXPAHE OKPYKAIOIIEN CPEJbI

MeponpusTus o 0XpaHe HEAP, IPUPOJIbI U OKPYKAIOIIEH Cpeabl B IEPUO CTPOUTEIHCTBA
IyOOKHX CKBa)XXHH, MOJTOTOBUTENBHBIX U 3aKIIOYUTEIBHBIX pabOT Ha IUIOMIAJM Ha OCHOBE
«VHCTPYKIINH TI0 OXpaHE OKPYXKAIOIIEH CPe/bl IPU CTPOUTENIHCTBE CKBAXUH HAa HE(Th U ra3 Ha
cyme» (M., 1990), a Takxe OEHCTBYIOIIUX HOPM, TTOCTAHOBJICHUH, MOJOXKEHHUH, HHCTPYKIUH,
yKa3aHUU U JAPYruxX HOPMaTUBHO-TEXHUYECKHX AOKyMeHToB CoBera MunuctpoB PO, Munsko-
noruu, ['ocroprexnanzopa P®, Pockomuenp, MunBoaxo3a, MunpbsiOxo3a, MuH3IpaBa U MecCT-
HBIX JTUPEKTUBHBIX U KOHTPOJIUPYIOIIMX OpraHoB. [IpemycMarpuBaeTcs yTUin3amnus NpoIyKTOB,
MOJIy4aeMbIX MTPU UCIIBITAHUU CKBAXKHUH.

VYcnoBust SKCIUTyaTalliy apTe3UaHCKUX CKBAKUH C IETBI0 TEXHUYECKOTO BOJOCHAOKEHUS
B COOTBETCTBUU C «llonokeHnEM 0 MOPSAIKE UCIOIBb30BAHMS U OXPaHbl MOJI3EMHBIX BOJ Ha TEp-
puropuu PDy.

Ilpumep 2nasgwol 4

B mporiecce cTpouTenbCTBa CKBAXKHMH C IENBIO OXpaHbl HEAP, MPUPOJBI U OKPYKAIOIIEH Ccpebl
IIPEAYCMAaTPUBAETCS IPOBEICHUE CIIEYIOUIUX MEPOIIPUSTUI:

1. O(i)OpMJ'IeHI/Ie 0TBOAAa 3C€MCJIbHOI'O YYacCTKa IOJ CTPOUTCILCTBO CKBAXXKWHBI IMPOU3BOAUTH CO-
TJIaCHO CYHIECTBYHOLIEMY CTPOUTCIIbHOMY 3aKOHOAATCIILCTBY.
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2. Ilpu BBIOOpE MIOIIAAKH O OYpOBYIO HEOOXOAMMO YYUTHIBATH BOJOOXPAaHHYIO 30HY IMpHiera-
FOIIIIX BOJOEMOB, C 0053aTEIbHOI 00BaIOBKON MPOMILIOIIAIKNA OypOBOH U IJIOMIAIKA IS CKiIazia Oypo-
BOM.

3. Jlec B mpenenax 3eMeIbHOTO OTBOJA BBIPYOAeTCsi U MCIOIB3YETCs AJsl CTPOUTENLCTBA OYpOBOM
U IpYTUX XO3HCTBEHHBIX MOTPEOHOCTEH.

4. Jlnst c6opa MPOMBIBOYHON KUAKOCTH, 3aTPSA3HEHHBIX CTOYHBIX BOJ MPEAyCMaTpHUBAETCs KOMKa
KOTJIOBaHOB (He HapylIas BOJOYIOPHOTO CIIOA).

5. XumpeareHTsl ¥ HEMEHT HEOOXOAMMO XPaHUTh B 3aKPBITBIX CKJIAACKUX MOMELICHUAX HIH KOH-
TeiHepax, NCKIIOYAIONINX MOTaJaHue aTMOC(EPHBIX OCaJKOB U CTOYHBIX BOJ, KOTOPBIE MOTYT CIIOCO0-
CTBOBATh MPOHUKHOBEHHIO UX B ITOYBY.

6. C uenpio npeaynpexaeHus 3arps3HeHs TPYHTOBBIX BOJ M BOJIOHOCHBIX TOPH30HTOB, KOTOPHIC
MOTYT HCIOJB30BaTHC KaK MCTOYHHUKH MUTHEBBIX M TEPMAaJBHBIX BOJ, HEOOXOANMO HCKIIOUYNTH Pa3iIUB
I'CM, miis 4ero eMKOCTH, TIepel] UX 3aJIMBOM, MIPOBEPSIOTCS HAa TEPMETHYHOCTh, 000PYAYIOTCS KpaHaAMU
WM 33JIBUXKKaMu. 3a0ypHUBaHue, yriyOIeHUe CTBOJIA CKBAKHUHBI MO/ KOHAYKTOP OCYIIECTBIISICTCS C HC-
MMOJIb30BaHUEM TEXHUUYECKOM BOJbI NI HETOKCUYHBIX 6ypOBI>IX pacTBOpPOB.

7. I'myOuHa crrycka KOHIYKTOpa M BBICOTA IEMKOJIBIA AODKHBI 00€CIIeYrBaTh HAJIEKHYIO H30JIs-
[IUI0 BEPXHUX BOJOHOCHBIX TOPU30HTOB KakK OT OypOBOTO pacTBOPa, TaK U MEXY COOOM.

8. YcThe CKBaKWHBI, MOCIIE CITycKa KOHAYKTOpAa W KCILUTyaTallHOHHOW KOJIOHHBI 000pyIyeTcsl KO-
JIOHHOH TOJIOBKOH M MPOTHBOBBIOPOCOBBIM 000PY/TOBAaHHEM COOTBETCTBYIOIINX PA3MEPOB C YUETOM OXKH-
JTAEMOT0 TUTACTOBOTO JTABIICHHUSL.

9. ITnactoBbIE q)H}OI/II[I)I, MOJIy4a€MbIC U3 CKBAXXUHBI IPU UCHBITAHUN WX NIPU NPOABJICHUAX, OTBO-
JSATCA B CHCHHaIILHLIfI KOTJIOBAaH, a HC(i)TI) " KOHACHCAT YTUIIU3UPYIOTCH.

10. LleMeHTax KOJIOHHBI TOJHDKEH HA/IEKHO HICKIIIOYATh MEPETOKU TUIACTOBBIX (DIIFOUIOB U 00pa3o-
BaHME TPUQOHOB.

11. L[CMGHTHI)IC MOCTBI, YCTAaHABJIMBACMBIC ITOCJIC UCTIBITAHUA O6’I)CKTOB, JOJIZKHbBI HAJICKHO U30JIU-
pOBaTh HMYKHHUE UHTEPBAIHI TephOpaIiiyl OT BEPXHHX.

12. BoasiHble CKBaXXHHBI, TPOOYPEHHBIE Ha TEPPUTOPHH OYPOBOH JUIS TEXHUYECKHX H OBITOBBIX
HYX, IMOCJIC OKOHYAaHUA pa60T JIMKBUAWPYIOTC COIJIaCHO IpaBuHJI, IMPEAYyCMATPUBAIONIUX JIUKBUAAIIUIO
BOJISTHBIX CKBaYKHH.

13. JlukBumanus riy0OKOH CKBa)KMHBI TOJDKHA OCYIIECTBIISITECS B COOTBETCTBHHU C JIEHCTBYIOIIN-
MU HHCTPYKIMsAMU. Ha ycThe ycTaHaBiIMBaeTcs EMEHTHAs TyMOa U periep U MPOBOJATCS PEKYJIbTUBAIIH-
OHHBIE pabOTHI.

14. PaboThl 1O PEKyIHTHUBAIMH 3€MEIbHBIX YYaCTKOB JOJDKHBI IMPOBOIAUTHCS B COOTBETCTBHH C
tpedoBanusimu ['OCT-17.5.04-83.

PaboTbl 1O peKynbTUBAIMK 3aKIIOYAIOTCS B CIEAYIONIEM: 3achlllka aM0apoB W3-TIOJ PacTBOpa,
ouncTKa OypOBOW IUIOMIAJKK OT METaJUIOIOMa W 3aMa3y4YeHHOCTH, CHATHE 3arps3HEHHBIX HEPTHIO U
XUMpEareHTaMu TPYHTOB, 00€3BpEKUBAHUE UX M 3aXOPOHEHHE B IIUIAMOBOM aMOape, TUTaHUPOBKA III0-
mraau OypoBO#i, B3PHIXJIEHHE MOYBHI TaM, TJie OHA CHJIBHO YIJIOTHEHA, HAHECEHUE TUIOJOPOJTHOTO CIIOSI
TaM, T/Ie OH OBUI CHAT, c/lada 3eMellb, OTBEJIEHHBIX BO BPEMEHHOE TOJIb30BaHUE, TOCTOSHHOMY 3eMIIe-
MOJIL30BATEI0 B COOTBETCTBHUHU C TPEOOBAHUSAMH.

15. TIpu nepeBojie CKBaXXHHBI B (DOHJ| IKCILTYaTAllMOHHBIX BCE MPHPOJ0O0XPAHHBIE MEPOTIPUSTHS
OTIPEJIEIISFOTCS] COOTBETCTBYIOIIUM IIPOSKTOM.

5. CBOJIHbII NEPEYEHb IPOEKTUPYEMbBIX PABOT
Paznen comepxuT cBelieHHs M JaHHBIE O BCEX BHJAaX I'€0JIOropa3BeAOYHbIX padboT, Mpeay-
CMOTpPEHHBIX MPOEKTOM, U UX 00beMax.

Ilpumep 2nagw 5
CBonHBIN IIepeyeHb NPOEKTUPYEMBIX paboT mpeacTaBieH B Tabmuue 5.1.

34



MeToaudeckKue
YKa3aHUA

@ TIIY 7.1-21/01

Ta6mmma 5.1 — Bunpl, 00bemMbI padboT

JEQJJQ HaumenoBanwue BUI0B paboT Ennrnna 06w
1. U3MEPECHHS 00beM
1 CeiicMuyeckHe HccjieJOBAHUSA
1.1 | BeprukanpHoe ceficMonpodhHITHPOBAHHE CKB. 1
2 BypoBbie padoThl
2.1 | bypeHue NOMCKOBO-OIICHOYHOM CKBaXKUHBI IIIT. 1
2.2 | 3ape3ka u OypeHue OOKOBOIO CTBOJIA HIT. 1
3 TemaTuueckue padoTnl
3.1 | Oruér o nposeaennu BCIT OTYET 1
3.2 | KamepanbHas 00paboTka KEpHOBOTO Marepuaia, Uccie- OTYET 1
JIOBaHUSI M XpaHEHHE KEpHa I0 TOMCKOBO-OLICHOYHON
CKBa)KHHE
3.3 | OT4er o pe3yibTarax MOMCKOBO-OIIEHOYHBIX padOT Ha OTYeT 1
JTare reoJIOruuecKoro M3yueHuUs JTUICH3NOHHOTO Y4acT-
Ka
3.4 | OnepaTUBHBIN TIOJICYET 3aMIACOB YTIIEBOJOPOIOBY OTYeT 1

Takum 00pa3om, Mo pe3ynbTaTaM padOT reoIOTHYECKOT0 W3YYSHHS JOJKHO OBITh OTKPBITO Me-
CTOpOXkAeHHE YB 1 nonaydeHsl AaHHbIE IS IPEABAPUTEIBLHON OLICHKH 3amacoB. [1o 3aBepleHHo reoso-
TUYECKOT0 U3YUYEHUS! HEeIp BbINONHAETCA noacyeT 3anacoB Y B. o pesynbraram I'PP roroBurcs otyer o
MIPOBEJICHHBIX padoTax.

5.1. IIpoa0o1KUTEeTbHOCTH NPOEKTHPYEMBIX padoT
[TponOMmKUTENBHOCTD CTPOUTENIBCTBA TOMCKOBBIX CKBaXKMH Ha OCHOBAaHUM YTBEP)KJIEHHOU
MIPOEKTHO-CMETHOM JOKYMEHTAllUd Ha CKBAaXXUHBI, PACIOJIOKEHHbIE HAa COCEJHUX ILIOMIAISAX C
AQHAJIOTUYHBIMU T'€0JIOT0-TEXHUYECKHMMHU YCIOBUSAMH MTPOBOJIKU, C 0OOCHOBAHUEM JIaHHOW aHaJIo-
ruu. JIOCTUTHYTBIE KOMMEPYECKHE CKOPOCTH I10 HKCIIEIUIIMH HITU IIO PETHOHY.
OpueHTHpoBOYHAsE 00MIass MPOJOKUTENIEHOCTE MPOEKTUPYEMBIX PAa0OT MO TMPOEKTy ¢
YUY4€TOM BPEMCHH Ha IMOATOTOBHUTCIBHBIC pa6OTBI, O4YCPECAHOCTHU 6yp€HI/I$I CKBaXXH U TEXHUYC-
CKHX BO3MOYKHOCTEH.

Ilpumep 2nagot 5.1
OpHEHTUPOBOYHAS MPOJIODKUTEIBHOCTh CTPOUTEIHCTBA MPOSKTHOM MOMCKOBO-OIICHOUHON CKBa-
JKUHBI TIPEJICTaBlicHa B TaduIe 5.2.

Tabmumna 5.2 — OpueHTHPOBOYHAS TTPOJOJKUTEILHOCTh CTPOUTEILCTBA MTPOSKTHON MOMCKOBO-
OLIEHOYHOMN CKBaYKHHBI

Ne HaumenoBanune [Iponomxu- ObocHoBaHne
n/n pabort TEJIbHOCTB, CYT
1 CMP (1ioaroToBKa IIIOIIaIKU 110 Oypo- 20 Wucrpykius BCH 39-86

BYIO YCTaHOBKY, CTPOHUTENBCTBO JOPOTH H
p. paboThI)

2 MonTax OypoBOW yCTaHOBKH 46,2 EHB nHa ctpoutensHbie paObOTHI,
nononHeHue k EHB

3 [MoaroroBuTenbHBIE PA0OTHI K OYPEHUIO 4,0 m.13.4 «IHCTpYKIIMH O COCTaBe,
MOpsiIKE pa3pabOTKH...»

4 Bypenue u kpennenue 42,5 [To npoOGypeHHBIM CKBaKMHAM B
AHAJIOTUYHBIX YCIOBUIX

5 HcnpiTanue B nporiiecce OypeHust 5,25 CHB Ha wucnpiTaHue OOBEKTOB
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yKa3zaHusi
CKBayKHH ¢ nnpuMeHeHueM NI

6 HcneiTanue B KOJOHHE 82,2 Coopuuk CHB Ha wucnbiTanue
00BEKTOB B KOJIOHHE

7 JeMoHTaX) 11,6 EHB Ha cTpouTenpHBIe pabOTHI,
nononHenue kK EHB

8 JlukBunanus (KoHCEpBaIus) 55

9 PekynbTHBaNMs HAPYIICHHBIX 3eMEITb 10

Hroro 227,25

[IponomKUTeNnbHOCTh CTPOUTENBCTBA CKBAXKHUHBI cocTaBUT 227,25 cytok unu 0,622 r. Cpennss
KOMMepuecKas ckopocTs 1766 m/ct.mec.

5.2. [lnaHupyemMasi CTOMMOCTDb MIPOEKTHPYEMBIX PadoT
[TpenmoaraemMasi CTOMMOCTb TPOSKTUPYEMBIX PabOT, paccuuTaHHas 1o GopMmyIie:
An=m* ((C1 - 38)/[H1 * H + 36/K) + 306) * m,
TI€ 1 - KOJMYECTBO MPOEKTUPYEMBIX CKBAYKHH;
C; - cTOMMOCTB CTPOUTENHCTBA 0230BOI CKBaXUHBI, THICSY PYOIICH.
3a 6a30BYI0 MPUHUMACTCSI AaHAJIOTMYHAA CKBKMHA OJIM3JIeXkKAaIIel TIomaan ¢ 000CHOBa-
HUEM JAaHHOU aHaJIOruH; ¢ yKazaHueM Jatel coctaBienus [IC/I;
3B - 3aTparsbl, 3aBUCAIINE OT BPEMEHHU OypeHHs, THICSY pyOIIei;
H - rmybuna npoekTupyeMoi CKBaKUHbI, M;
H;- rmybuna 6a30Boi CKBaXKHHBI, M;
K - k03 purmenT n3MeHeHus CKOpoCTeil.
K=V/ Vl,
rae V - muaHoBasi KoOMMepYecKasi CKOpocTb OypeHusi, M/CT. Mec.;
V =H/Sy; Sy = (Tm + Tn+ T6 + Tu )/720,
2oe H - obvem npoxooxu, m;
Sy - yuxn cmpoumenbcmea CK8ANCUHBL, CM.-MeC.;
Tm, Tn, To , Tu - kanenoapHoe 8pems cOOMEEMCMBEHHO MOHMAdCA 0O0PYOO-
8aHUs, NOO2OMOBUMENbHBIX pabom K OYypeHuro, OypeHuss U UCNbIMAHUS, Y.
V- KoMMepUecKasi CKOpOCThb 10 0a30BOil CKBaXXHHE, M/CT. MEC.;
300. - 3aTpaThl Ha 00YCTPONCTBO IJIOLIAAN TPOEKTUPYEMBIX PaboT, ThICSU pyOIIei;
T - KOOQPUIUEHT, YIUTHIBAIOIUN UHQIIALKIO 32 iepuo oT aatel coctaBnenus [1C]] Ha
CKBaKHHY-aHAJIOT JI0 IaThl COCTABJICHUS JAHHOTO MPOEKTA.
Ilpumep 2nagwt 5.2
I[penmnonaraemasi CTOMMOCTB ITPOSKTHPYEMBIX PaboT paccuuThiBaeTcs 1o popmyne 9.1 [10]:
An=(n* ((C;—3B)/H*H + 38/K) +300) * T, (9.1)
rae N — KOJIMYECTBO CKBAXKHUH — 1;
C, — crouMocTh cTpouTenbeTBa 6a30B0i ckBaxuHbl — 152 350, 569 thIc.py0. 0e3 HJC;
3B — 3aTpartsl, 3aBUCSIINE OT BpeMeHu OypeHus — 132 350,569 Ttric.py6. 6e3 HAC
H — riryOuna npoexTHO# ckBaxuHbI = 2500 M;
H; — rny6una 6a3oBoii ckBaxusbl = 2350,5 Mm;
K — koadduruent usmenenus ckopoctu = V/Vy=1,001; rae
V — m1aHoBasi KOMMepYecKast CKOpOCTh Oypenust = 1766 m/cr.mec;
V1 — KoMMepuecKasi CKopocTh 110 0a30BOH ckBaxkuHe =1763 M/CT.Mec;
300 — 3aTpatel Ha 00yCTPOICTBO MIOIAAN TPOEKTUpYyeMbIX padoT = 20 000 TrICc.pyO;
T — ko3pPUIMEHT, YIUTHIBAIOIINN HHIIALNIO 32 TIeproa oT aathl yrBepxkaenus [1IC/] Ha ckBa-
YKUHY-aHaJIOT, JIO JaThl COCTABJICHHUS JTAHHOTO JOTIOJHEHHUS K MPOEKTY 1.

Hcnonb3ys BblmenpuBeéHHYIO (OpMYITy, CTOMMOCTH CTPOMTENBCTBA CKBAKUHBI COCTABHT
173 490,419 TeIC. py6. 63 HIAC 1 204 718,694 thIC. py6 ¢ HIC.
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6 O’ KUJAEMBIE PE3YJIbTATHI PABOT U TPEBOBAHUSI K MTOJIYYAEMOMN
T'EOJIOTMYECKOU HH®OPMAIIUU O HEJIPAX
6.1. Iloacuer o:kuaaeMbIxX 3anacoB HeTH, KOHJEHCATA U ra3a
[Toacuer oxuaaeMbIX 3amacoB HeTH, ra3a U KOHJIEHCAaTa 0ObEMHBIM METOJIOM M OILICHKA

ux 1o kareropusim C; u Cy B coorBercTBUM ¢ «MHCTpyKIMel mo npumenenuto Kinaccudukanum
3al1acoB MECTOPOXKICHHIA, IEPCICKTUBHBIX U MPOTHO3HBIX PECYPCOB HE(PTHU U TOPIOYUX Ta30B»
(1983) u «MHucTpyKImel o coaepxaHud, OPOPMICHHH U TOPSIKE MpeacTaBicHus B ['ocymap-
CTBEHHYIO KOMHCCHIO TI0 3aracaM IOJIEe3HBIX MCKomaeMbix». OOOCHOBaHUE MOJCUETHBIX Mapa-
METPOB IO AHAJIIOTUU C COCEAHUMH MECTOPOXKACHUSAMHU (IO KOTOPBIM 3aIachl yrieBOAOPOI0B
yrBepxacHbl [ K3 CCCP) unu Ha OCHOBaHUM JIA0OPATOPHBIX aHAJIM30B KEpHA, KAPOTAKHOTO Ma-
Tepuaia, JaHHBIX HCIBITAHUS, MUCCICIOBAHUN U OMBITHO-TIPOMBIIIICHHON JKCIUTyaTallid CKBa-
JKHMH 0 COCETHUM IUIOINAISIM B TIpeieiaX JaHHOM CTPYKTYPHO-(halnaibHOM 30HBI.

OrneHka COMyTCTBYIOIIMX B HEPTH, Ta3e M KOHACHCATE KOMIOHEHTOB MPOMBIIIJICHHOTO
3HAYCHUSI B COOTBETCTBUU C «TpeOOBaHUSMH K KOMIUICKCHOMY W3YYEHHIO MECTOPOXKICHHH U
HOJICYETY 3alacOB MOMYTHBIX MOJIE3HBIX HCKOMAEMbIX U KOMIIOHEHTOBY (1982).

[Tpy mpOEKTHPOBAHWN TTOMCKOB MHOTOILIACTOBBIX MECTOPOXICHUH OIEHKAa 0)KHMJAeMbIX
3aracoB NPUBOJUTCS 110 KaXA0MY IIJIacTy (3aJ1€KH1) OTAEIBHO.

Ilpumep 2nagwi 6.1

[Toxcuer 3amacoB kareropuu C; Mpou3BeIeH 0OBEMHBIM METOJIOM C HCHOJB30BAaHHEM CTPYKTYP-
HOW KapThl 10 OTpakaromeMy ropu3oHTy Il-a (mogomBa 6akeHOBCKO# CBUTHI), TIOTYYEHHOH 1O Pe3yiTb-
TaTaM cericMopa3Be1ouHbIX paboT MOI'T — 2/1 (c/m 4,5,7/97-98) na KocMuieckoii ruromaiy.

OcymuiecTBIEH MOJICYET OKUAAEMBIX 3aMacoB HE()TH MPU YCIOBUH MOJy4eHUs GoHTaHA HEeDTH O
pe3ynbTaTaM OypeHUs U UCIBITaHHS TIEPBOIl TOMCKOBOM CKBAXUHBI 1.

[Moncuér 3amacoB He(hTH OCYIIECTBIEH 00BEMHBIM METOJIOM, CYIIHOCTh KOTOPOT'O 3aKITI0YAcTCs B
oTpeJieNIeHNH Macchl He(hTH, MPUBEICHHON K CTaHAAPTHBIM yCIIOBUSM, B HACBIIICHHBIX €10 00beMax my-
CTOTHOTO NPOCTPAHCTBA MMOPO/I-KOJIIEKTOPOB, CIIAararolinX 3aeKu HedTH.

Jns moacyera 3amacoB HeTH 00BEMHBIM METOJIOM MPUMEHSIOT CIIEIYIOIYI0 (OpMYITy:

Q HTeon — F*hn*m*k H*O*Pm
Q H U3BJ = Q H reon*n
0 =1/b,
rnie Q 4 reon — TEOJIOTHYECKHE 3a11aChl HEPTH, THIC. T;

F — miomniane HepTEHOCHOCTH, ThIC. Mz;
h, — cpenHeB3BeleHHAs HeTeHACHIIIIEHHAS TOJIIIMHA, M;
M — K03 PUIUEHT OTKPHITOH OPUCTOCTH, JIOJH €]1.;
K «— koo dunmeHT HedTeHACHIIIEHHOCTH, 0K €. ;
0 — nepecueTHbI K0P UIHEHT, 10TH e11.;

Pu — IVIOTHOCTH HE()TH B OBEPXHOCTHBIX YCIOBHSX, T / M

Q 4 msx — M3BIIEKAEMBIE 3ar1achbl HE)TH, THIC.T;

1 - k03¢ UIHEeHT HePTEOTNAYH, TOTH €11.;

b — 06BemHbIH K0dDOUITHEHT MIIACTOBON HE(DTH, TOIH €11

[Moxcuér 3amacoB raza NpoOU3BOIMIICS O0OBEMHBIM METOOM 110 GOpMYJIE:
Qr=S*h*m*p*f* (P, * a—P.* ay),

rie Qr— reoJIornvecKue 3amachbl CBOOOHOTO Ta3a, MITH. M’

S — IOMmA/b Ta30HOCHOCTH, THIC. M2

h — s dexTrBHAs Ta30HACKHIIEHHAS TOJIIUHEIL, M;

M — K03 HUIHEHT OTKPHITOW HOPUCTOCTH, A0JIN CIUHULIBI;

B — k03¢ HUIIMEHT ra30HACHINIEHHOCTH, JOJIU SIUHUIIbI;

f — mompaBka Ha Temmneparypy;

P,, P, — mnacroBoe maBieHne — HayajabHOE, KOHeuHOe, MIIa;
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0, o, — [TOTpaBKa Ha OTKJIOHEHHUE OT 3akoHa boinga-MapuorTa npu HayaabHOM M KOHEYHOM IjIa-
CTOBBIX JIaBJICHUSIX.

Hauanvhvie eeonocuueckue 3anacel cyxozo 2asa

Qc.r. = Qr-*qy

rie Q.. — F€ONIOrMUECKHE 3aMachl CyXOro ra3a MPH CTAHAAPTHBIX YCIOBHSX, MIIH. M,

Q. — reoNOruyecKie 3anachl ra3a, MiIH. M,

( — NOTEHIMAIbHOE coziepxkaHue Y B B I1acToBOM rase (MOJIS[pHast OIS CyXOro rasa), 1./,

Hauanvhvle ceonocuueckue 3anacel Konoencama ONpeaessuich o Gopmyie:

QK = Qr-*qu

rae Q, — reoJorudeckye 3amnacsl KOHACHCATa IPY CTAHAAPTHBIX YCIOBUSX, ThIC. T;

Q. — reoIOrHUeCKHUe 3aachl ra3a, MIH. M,

(o — COZepKaHME KOHICHCATA B ITACTOBOM rase, I/M’.

H3enexaemvie 3anacel KonoeHcama MOACYUTHIBAINCE 110 (opmyIe:

QK W — QK * KHK;

rae KUK — xoaddunmeHT u3BineyeHns: KOHJICHCATA.

[Inomanp noBymKHM razokoHaeHcara kareropuu C, IO IUIACTy ONpEAEieHa KaK OCTaBLIASACS
IJIOLIAb IO K3oruice ¢ a.0. -2190 M, cootBercTByrOWEel yenoBHoMy ['BK, Ha 3anane u 1oro-Boctoke oHa
OrpaHUYEHa TPaHUIICH JIMIIEH3MOHHOTO Y4acTKa He/p, Ha ceBepe — 30HON TEKTOHHYECKOTO POOICHUS —
TEKTOHHYECKUM PA3JIOMOM, 33 UCKIIOYEHHEM IUIOIIA/ICH 30H yXyIIIEHHBIX KOJJIEKTOPOB, BBLACTISIEMBIX
Ha IJIOLIAH MO0 CEHCMOTeoJorndeckor Moaenu. D¢ eKTHBHAS Ia30HACKHIIICHHAS TOJIIMHA PAacCUUTaHa
1o kaprte 3 (HEeKTUBHBIX Ta30HACHIIICHHBIX TOJIINH.

OcTanbHbIe NOACYETHBIE TApAMETPBI ISl II0JCUETA 3aI1aCOB I'a30KOHJIEHCATa B3AThl 110 AHAJIOTUU C
COCEIHUM MECTOPOXKICHUEM.

B tabnuue 6.1 mpuBeaeHbl MOJICUYETHRIE TapaMETPhl U OKUAAaeMble 3amachkl CBOOOJHOTO rasza u
KOHJIEHCaTa 3alexu miacta k0,7,
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Tabmuma 6.1 — CBomHas TabiMia TMojacueTa MpPEarnojgaraéMoro IMpUpOCTa 3aracoB CBOOOJHOTO ra3a M KOHJIEHcaTa 3aiexku Iutacta HOj

pe3ysbTataM OypeHus IOUCKOBO

-OLIEHOYHON CKBaKUHBI

HHOL'OI9L
BLBOHOITHOM
I90RIIRE JITNIRIALEE]]

1'0I9dL
BLBOHOITHOM
[9oeIIRE QMMIIRUIO0J |

BLBOHOITHOM
BUHOROLger LHOUTIH(DPeod]

I ‘9geI WOFOLORIII
€ BLBOHOIHOYM ouHEXdoro)

mE.EHDZ ‘LERI 0JOXAD I9OBIIRE

QUMO9hMNIOIr0A] AI9HIIrBhRH

BEBI 0I0XAD BIrOY BBHILOA]

mE.mEz ‘eceld 19oRIIRE

QUMOIhUIOI0A] SIIHIIBhBH

AdA1edonmal eH exgeduoq

MJ BH BBl
2A1OM090 BH BLLOUAON-KIrHOq
BHOMEE 1O ‘INLLO BH eygedio]|

H{J ©H BeRl
BA10M09) BH BLLOMAON-BIrHOq
BHOMEE 10 INLO BH eXgRdIOf]

BIIA ‘QUH
-QIrd eIl 9090LIRIII QOHhIHOY

B[N ‘OUH
-oIrdelrr 9090LoBI Il QOHIrRheH

o' ‘ULOOH
-HOIMIIOBHOERI LTHOUITU(DPe0)]

oI
‘uroorondon tHoMUP O

JNOTIL ‘rodorr

XUMmexdorodoser Wo19()

W "BHUIIIOL
EBHHOIIIOBHOERI BEHIAd))

NE.oEH ‘ULD

-OHHOMIIIOBHOESRI IIRIIOL] |

Beed d0oe1ee WS&OLOHQVH

Cy

C
Ci+GCy
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6.2. OCHOBHBIE TEXHUKO-IKOHOMHYECKHE MOKa3aTe/ Il MOUCKOBBIX padoT

[Ipenmonaraemasi reooro-3koHOMUYecKast 3Q(PEKTUBHOCTh U OCHOBHBIC TEXHUKO-
HKOHOMHYECKHUE IMOKA3aTEIIN MIOMCKOBBIX PaboT Ha rutoaau (tabm. 6.2).

IIpumep 2naewt 6.2
OCHOBHBIE TEXHHKO-IKOHOMHUYECKUE TOKA3aTeNIM MPOCKTHPYEMBIX paboT Tpe-
CTaBJIE€HBI B Ta0suIle 6.2.

Tabmuna 6.2 — OCHOBHBIE TEXHUKO-OKOHOMHYECKHE TTOKA3aTENN POCKTHPYEMBIX paboOT

Ne HanmeHnoBanue nokasarenei KosmuectBo

1 | Konn4ecTBO NPOEKTHBIX MOUCKOBBIX CKBaKUH, LT

2 | IIpoexTHbIe rTyOWHA, TOPU3OHT

3 | CymmapHblii MeTpax, M

4 | CpenHss KOMMepUYecKasi CKOPOCTh OypeHHsl, M/CT-MeC

5 | IIpennonaraemas CTOUMOCTb CTPOUTENBCTBA IPOEKTHONW CKBAXKHHBI,
THIC. PYO.

6 | IIpennonaraemsle 3aTpaThl Ha 1 M IPOEKTUPYEMOro OypeHUsl, ThIC.
pyo.

7 | I[IpenmonaraeMele 3aTpaThl Ha TOMCKOBOE OypeHHe Ha IJIOIa |,
TBIC. PYO.

8 | [IpomomKUTETHLHOCTD MPOSKTUPYEMBIX PA0OT Ha TUIOIIAH, TOJ, Me-
cslIl

9 | Oxunaemblii IPUPOCT 3aImacoB HEPTH, ra3a, KOHJICHCATA, T, MIIP/L.
NE

10 | TIpupocT 0knIaeMbIX 3amacoB Ha 1 M IPOXOIKH, T/M, THIC.M"/M

11 | TIpupoct o’kumaeMbIX 3aracoB Ha 1 TOMCKOBYIO CKBaXHHY, T/CKB,
TBIC.M°/CKB.

12 | 3arpaTsl Ha TOATOTOBKY 1 T OKHIAEMBIX 3a1acoB He(TH, (ThIC. M°)
0KMIaeMbIX 3aI1ACOB ra3a, pyo/, py6/1000 m>

Cnucok ucnojb30BaHHbIX HCTOYHHUKOB
[IpuBOAMUTCS CIUCOK KCIONB30BAHHON JUTEPATYPHI, KOTOPHIA 0hopM-
JSeTCd B COOTBETCTBUM € cyulecTByromumu Tpedosanusmu (IOCT 7.1-

2003).
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IPUMEPHBIN IVIAH HATIMCAHUS KYPCOBOM PABOTBI

TUTYJIbHBIA JIUCT
PED®EPAT
OI'JTABJIEHUE
CIIMCOK PUCYHKOB
CIIMCOK TABJINL]
1. OBIIME CBEJIEHM A Ob OFBEKTE I'EOJIOTMYECKOI'O U3YYEHU A
1.1. OOwmue cBeneHuss 00 00OBEKTE
1.2. Teorpado-3Kk0OHOMUYIECKUE YCITOBUS
2. OBIIAS XAPAKTEPUCTUKA TEOJIOTMYECKOU N3YUEHHOCTH OFBEKTA
2.1. Teonmoro-reodu3ndeckast H3y4eHHOCTh
2.2. I'eosiornyeckoe cTpoeHHE TIIOIIAH
2.2.1. IIpoeKTHBIN TUTOJOTO-CTpATUTPAPUUIECKUN pa3pes
2.2.2. TekTOHHKA
2.2.3. Hedrerazonoctsb
2.2.4. Tunporeosoruveckas XapaKTepUCTUKA pa3pe3a
3. METOJJUKA ITPOBEJIEHM A ITOUCKOBO-OHEHOYHbBIX PABOT
3.1. Llenu u 3a1a4u TOUCKOBO-OLIEHOYHBIX PaboT
3.2. Cucrema pacnoJioKEHHUs TOMCKOBO-OIICHOYHBIX CKBAXKUH
3.3. 'eonoruyeckue ycioBuUs MPOBOIAKH CKBOKUH
3.4. XapakTepucTruKa MpOMbIBOUYHOM KUIKOCTH
3.5. O6ocHOBaHME TUIOBOM KOHCTPYKIIMU CKBAXKUHBI
3.6. OGopynoBaHUE YCThSI CKBAYKUHBI
3.7. Kommiekc reojoro-reopu3nueckux nccie0BaHuil
3.7.1. Ot6op KepHa U nUIaMa
3.7.2. T'eodpuznyeckue U reOXUMUIECKHIE UCCIIEeIOBAHMUS
3.7.3. OnpoboBaHue 1 UCIIBITAHUE MTEPCTIEKTUBHBIX TOPU30HTOB
3.7.4. JlaGopaTopHbIe UCCIIETIOBAHMS
3.8. IlommyTHBIE IOUCKH
3.9. O6paboTka MaTepuaIoB MOMCKOBO-OLEHOYHBIX PabOT
4. CBOJHBIN ITEPEYEHD ITPOEKTUPYEMBIX PABOT
4.1. IIpoaoKUTENbHOCTh IPOEKTUPYEMBIX PaboOT
4.2. Ilpeanonaraemasi CTOUMOCTb IPOEKTHUPYEMBIX paboOT
5. MEPOITPUSTUS ITO OXPAHE OKPYXAIOIIEN CPEJIBI
6 OXUJAEMBIE PE3YJILTATHI PABOT U TPEBOBAHUS K ITOJIYUAEMOU
T'EOJIOT MYECKOM HHOOPMAILIUU O HEJIPAX
6.1. IToxgcuer oxXknmaeMbIX 3a1acoB CBOOOIHOIO ra3a U KOHAEH cAaTa

6.2. OCHOBHBIE TEXHUKO-IKOHOMHUYECKHUE MTOKA3aTeNN MPOSKTUPYEMBIX padoT
CIIMCOK HCIIOJIb30BAHHBIX UCTOYHUKOB
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IlpumepHnulit naan epaguueckux npuiosHceHul

I'padpuueckue npuiIoKeHUs WITOCTPUPYIOT 00OCHOBAHUE YCIIOBUI BBIMOIHEHUS
IIPOEKTHOT'O 3a/laHusl U MPEICTABISIOTCS B BUJE OTACIbHBIX HE CKPEIUUIEHHBIX UYepTekKel,
KOTOpPBbIE XPAHATCS B OOLIEH Manke ¢ TEKCTOM MPOEKTa B CIIEUAIbHOM KapMaHe WU B
OTAENbHOU CTaHAapTHOW mamke pazmepom 21x30. Macmtad mpeacTaBiasieMbIX KapT H
CXEM BBIOMpAeTCs B 3aBUCMMOCTH OT UX HAa3HAYEHUs, OT paiioHa U BUaa padoT.

Ha xaxxpoM rpaduyeckoM NpHIIOKEHUH HEOOXOAMMO YKaszaTh €ro Ha3BaHHWE U
HOMEp, YUCIIOBON M JIMHEHHBIN MacIuTaObl, OPUEHTUPOBKY 110 CTPaHaM CBETA, HAUMEHO-
BaHUE OPTaHU3AIMH-UCHIOIHUTENS MPOCKTUPYEMBIX PabOT, JOJDKHOCTH U (aMIJIUU aB-
TOPOB, COCTaBUBIIMX MPHIIOKEHHE, U JIULI, YTBEpAUBILUX ero. ['paduyeckne MaTepualsl
JIOJDKHBI OBITH TTOAIUCAHBI YKA3aHHBIMU JIUI[AMH.

VYcnoBHble 0003HauU€HUs, HAHOCHMbIE Ha IpaduyecKue MPUIIOKEHUS, TOJKHBI
COOTBETCTBOBaTh «Karanory ycilOBHBIX 3HAaKOB JUIsl KapTorpapuuyecKuxX MaTepHasioB,
COCTaBJIIEMBIX TIPH pa3BeKe M pa3paboTKe HEPTSIHBIX M Ta30BbIX MECTOPOKICHUN»
(1976).

VYcnoBHble 0003HaYEHUs TOMELIAIOTCS 00 Ha KaXKJOM MPUIIOKEHUH, JTUO0 Ha
OTJIEJIbHOM JIUCTE.

Ilepeyennb rpapuyecKnx NPUIOKEHHUI.

1. OG30opHas kapTa paiioHa JAESATEIHLHOCTH OPTaHW3AIMU-UCIIONHUTENS PadoT C
HaHECEHUEM Ha Hell aJMMHUCTPATHUBHBIX I'PAHUI], OCHOBHBIX YIIOMHUHABIIUXCS B TEKCTE
Ha3BaHUI TUAPOrpadUIECKO CeTH, JOPOT, HACEIIEHHBIX ITYHKTOB, 0a3, a3pOAPOMOB, JKe-
JI€3HOJJOPOXKHBIX CTAHLMH, IPUCTaHEH, a TAaKXKe IUIOIIAN IPOEKTUPYEMBIX padoT.

2. TexToHWYeckas kKapTa (cxema) paiioHa padOT ¢ TpaHUIIAMH TEKTOHHYECKUX
JJIEMEHTOB, OCHOBHBIMH U3BIOHKTHUBHBIMU HapYLICHUSIMH, JIOKAIBHBIMU CTPYKTYpaMH,
MECTOPOKICHUSMHU HEPTU U Ta3a, ONOPHBIMU U MApaMETPUUYECKUMU CKBAXUHAMH, I1J10-
1a/1bI0 POEKTUPYEMBIX paboT.

3. IIpoeKTHBIH UTONOrO-CTpaTUrpaduIecKuii pa3pe3 IOl MPOEKTUPYEMBIX
pabor.

4. CTpyKTypHBIE KapThl 110 OCHOBHBIM OTPa)KAIOUIMM CEHCMHYECKHMM TOPH30H-
TaM, KOHTPOJIUPYIOIIUM MEPCIEKTUBHBIE TOJIIM, C YKa3aHUEM CelCMHYecKHX Mpodu-
JIei, MPOEKTHBIX ¥ MPOOYPEHHBIX CKBa)KWH, UX HOMEPOB, KATErOPUHU, COCTOSIHUS U a0CO-
JIOTHBIX OTMETOK KPOBJIM OTpa)karollero ropusoHra (coriacHo «Kataiory yciioBHBIX
3HaKOBY, 1976).

5. Ceiicmuueckue pa3pessl o npoduisM (IpoAoIbHBIN, NONEPEUHbI) ¢ yKa3a-
HUEM CTpaTU(UKALUU CEHCMUYECKUX OTPAXKAIOIIMX T'OPU30HTOB, MPOEKTHBIX U MPOOY-
PEHHBIX IO JIMHUU NPOQUIIL U BOJINM3HU HEe CKBAYKUH (Ha BbIIIEJIEKAI[Ee TOPU3OHTHI), UX
(akTHUecKuX IIyOUH U cTpaTUrpauiyeckux pa3OMBOK C HAaHECEHHWEM JINTOJIOTHYECKOi
KOJIOHKH.

6. IIporno3uslie kapThl (JinTO(aMaIbHBIE, TaCOTEKTOHNYECKUE, TEOXUMHYECKHE
U Jp.) — B ciiydyae HEOOXOAMMOCTH 0OOCHOBAHMS COOTBETCTBYIOIIMX MPOEKTHBIX pellle-
HUM.

7. TUTIOBOM T€0JIOrO-TEXHUYECKUI Haps Ha CKBaKUHY WUJIU TPYIIbI CKBAXKHH.

42



MeToan4eckKue
yKa3aHUA

@ Ty 7.1-21/01

OPOPMJIEHUE PABOTHBI

KypcoBast pabora HayMHAETCs] ¢ TUTYJIBHOIO JIUCTA, IpUMep o(opMiIeHHs Tpea-
CTaBJICH B MPUJIOKEHUU A.

3arem, ¢ HOBOW CTpaHHMIIBI, ClieqyeT pedepar, CIIMCOK PUCYHKOB, CIIUCOK TaOJHII,
CIHCOK HCII0JIb3yEeMbIX COKPALCHHIA.

3arem crenyer «CopepikaHue» paboThl. B HEM MPHBOIUTCS TOJHBIN NEpeueHb
BCEX pa3zienioB, maparpadoB u noamnaparpados, IpUI0KEHUI padOThI ¢ yKa3aHHUEM CTpa-
HUII, HA KOTOPBIX OHH HAYWHAIOTCS.

3areM u3Naraercs TEKCTOBas 4YacTh KypCOBOW pabOThI MO MPUBEICHHOM BBIIIE
cxeme. IIpu 3ToM HEOOXOAMMO MpHUAEPKUBATHCS CyllecTBYyOUMX TpedoBaHui TIIY
(CTO TITY 2.5.01-2011) k HyMepamuu CTPaHUII, PUCYHKOB ¥ TabJHIl, pyOpUKaIUU pa-
00THl 1 0(POPMIICHHIO PUCYHKOB M TaOJUI], K CCBUIKAM Ha JIUTEPATypPy U COCTABJICHUIO
crucka ucnosib3oBanHoit mutepatypsl (COCT 7.1-2003).

3awiuma Kypcoeoii padomul npogoodumcsa ¢ gude 00K1a0d U npe3eHmauuu, gol-
noanennou ¢ Microsoft Power Point.

MNEPEYEHb PEKOMEHJIYEMOM JIUTEPATYPBI

Onyo6/1MKoBaHHAs JUTEPaTypa

1. barpunnesa K. 1. Kap6onatnsie mopos! - KowiekTopsl Hedtu 1 raza. M., Hexpa,
1977.

2. beka K., Briconikuit U. I'eonorus vedtu u raza. M. Henpa, 1976.

3. Bypurrap M. C. OcHoBbl Teopuu ¢GopMHpoBaHuUs 3anexed HepTH U raza. M.
Henpa, 1973.

4. I'abpuansann I A., Tlopockyn B. U., Copoxun 1O. B. Meronuka nouckos u pas-
BeNIKM 3anexeit HedTu u raza. M. Henpa., 1985.

5. T'eonorus ruraHTcKux MectopokaeHui Hedtu u raza. [lox penmaku. Xon0ytu.
Nzn-so Mup. 1973.

6. I'eonornyeckre OCHOBBI PAIlMOHAIBHOM METOJIUKU MOMCKOB HE(TSHBIX MECTO-
poxknenuii. oTB. penaktop A. H. Illapnanos. M. Hayka, 1979.

7. KnanoB M. A., l'opaunckuii E. B., OBanecoB M. I'. OcHOBBI TPOMBICTIOBOI T€0-
noruu raza u Heptu. M., Heapa, 1975.

8. BanoBa M. M., [lementreB JI. @., Yonosckuii W. I1. Hedrerazomnpo-MbicnoBas
re0JIOrusl U Te0JOrMYEeCKHE OCHOBBI pa3pabOTKU MeCTOpOXIeHUi HepTH U raza: M.
Henpa, 1985.

9. Unpun B./1., ®oprynaroa H.K. Metoas! nporHo3upoBaHus U MOMCKOB HedTera-
30HOCHBIX pU(OBBIX KomIiekcoB. M., Henpa, 1988.

10. Mamkosuu K. A. MeToasl najgeoTEKTOHUYECKUX UCCIEI0BAHNI B MTPAKTHUKE O-
uckoB He(Tu U raza. Henpa, 1976.

11. Mypomues B.C. DnekTpomeTprdeckasi reoJIorusl MecYaHbIX TeJl - JIMTOJIOruYe-
CKUX JIOBYIIEeK HedTu u raza. Hexpa. 1984.
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12. MeToauka mporHo3upPOBaHKS M TIOUCKOB JTUTOJIOTHYECKHX, CTPa-TUTPadUISCKUX
1 KOMOMHHMpOBaHHBIX JIOBymIeK HedTu u raza. ['yceitHoB A.A., CypuykoB I'.B. u ap.
Henpa, 1988.

13. PazanueB H.®., KapuayxoB M. JI., benos A. E. WcnibiTanne CKBaKUH B MIPOILIEC-
ce Oypenusi. M., Henpa, 1982.

14. PykoBoacTBO 1o ucciienoBanuio ckBakud. OtB. pen. E. H. Bakun, M., Hayka,
1995.

15. Cenmu P. Y. JIpeBHue o6cTaHOBKH ocagkoHakorieHus. M. Heapa, 1989.

16. Crparurpaduueckue U JUTOJIOTHYECKUE 3anexku HedTu u rasza. Ilog pen. P.E.
Kumnra, niep ¢ anrn. Heapa 1975.

17. TeopeTrueckre OCHOBBI U METOJIbI TIONCKOB M Pa3BEJIKH CKOIUICHUI HEPTH U Ta-
3a. [Tox pen. mpod. A. A. bakuposa. M., Henpa, 1974.

18. Xanun A. A. Ilopozp! - KOIIEKTOpB! HEYTH U Ta3a HePTEra30HOCHBIX MPOBUH-
uuit CCCP. M., Henpa, 1973.

Cnucox HOPMATUBHO-CIIPABOYHBLIX U HHCTPYKTHBHO-METOAUYIECCKUX TOKYMEHTOB,
HCIIOJIB3YEMBIX IIPH NMPHUHSATHH NPOCKTHBIX pemeﬂnﬁ nmpu 6ype}mn CKBaKUHbI

1. Maker pabouero npoekTa Ha CTPOMTEIbCTBO CKBRXMH Ha He(QTh U ra3, PJI39-
0148052-537-87, M, BHUUBT, YkprunpoH1NuedhTn, BHUMODBHI, 1987.

2. Pexomenpanuu mno pa3paboTKe MPOEKTHO-CMETHOW JTOKYMEHTALlMU Ha CTPOM-
TenbCTBO ckBaKUH. ['ocroprexnamzop Poccum, Ne 10-03/797 ot 14.12.99.

3. Meroaunueckoe pyKOBOJCTBO MO BBIOOpPY Tuma OypoBoro pactBopa. P/ 39-2-
772-82. Kpacuomap, BHUNKPredTs. 1982.

4. WHcTpyKIMs MO pacueTy OOCaTHBIX KOJOHH JUI HEe(TSHBIX U Ta30BBIX CKBa-
kun. BHUMBT, M., 1997 u nononnenune k ueii, M., 2000.

5. HWHcTpykuus no UCHbITaHUIO 00CAIHBIX KOJIOHH Ha repMeTudHocTh. M., AOOT
«BHUUTHePTH»,1999.

6. Meroanueckoe pyKOBOJACTBO MO OypeHHIO ¢ 0OTOOpOM KepHa He(TSHBIX U ra3o-
BbIX ckBakuH. PJ] 39-2-399-80, Mockaa, 1982.

7. Munromsuepro, BHUMODHI'. MexoTrpacieBble HOpMbl BpEMEHH Ha HCIBITa-
HUE pa3BEJOYHBIX M SKCIUTYaTallMOHHBIX CKBaXHUH. M. 1995.

8. Meroauueckue yka3aHus 10 ONTUMH3AIMU YCIOBHM O0TOOpa KepHa M KoJnde-
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