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[Iporpamma BCTYNMUTETHLHOTO UCIIBITAHUS 110 CIICUATBLHON JUCITUTUTHHE, COOT-
BETCTBYIOIIAsl HAYYHOM CrelHMaIbHOCTU — 2.8.1. TEXHONOrUsl U TEXHUKA Te0JI0ropas-
BEJIOYHBIX pabot, 2.8.2. TexHOnorus OypeHUs M OCBOCHHS CKBXXHH TPYIIbI HAYyY-
HBIX crienraibHoCcTel 2.8. Henpomnoib30BaHue U TOPHBbIE HayKH, pa3paboTaHa Ha OC-
HOBaHUU (heepaIbHBIX TOCYJAPCTBEHHBIX 00pPa30BaTEIIbHBIX CTAHIAPTOB BBICIIIETO
oOpa3oBaHUs YPOBHEH MarucTpaTyphl U crienuanuTeTa, ogoopena aHa Cosere Hede-
ra3oBoro ¢akyjabTeTa.

METOANYECKHUE YKA3ZAHUS K IPOTPAMME BCTYIIUTEJIBHOI'O
HUCIIBITAHUA 11O CIIEHUAJBHOU JTUCIUITJIMHE «HEJAPOIIOJIB30-
BAHUE U I'OPHBIE HAYKMW»

OCHOBHOH 11€J1bI0 BCTYMUTEIHHOTO HCIBITAHKS B aCUPAHTYPy MO CIIEUaTb-
HOW NTUCUUIUINHE SBJSICTCS BBISIBICHHE HAMYHS y COUCKATENS CIEAYIONINX 0a30BbIX
KOMITETCHIIN:

- 3HaHWE TEOPETUYECKUX OCHOB M METOJAMK TOMCKAa U  Pa3BEIKH
MECTOPOKJACHHUM MOJE3HBIX HCKOTIAEMBIX;

- 3HaHWE OCHOB  pa3pylLICHHs TOPHBIX TOPOJ TpU  HPOXOIKE
re0J0ropa3BeJOuYHbIX BEIPAOOTOK;

- 3HAaHUE TEXHOJOTUU U TEXHUKHU T'€0J0ropa3Be0uHbIX paboT;

- 3HaHHWE B 00JIACTU HSHEPTOCHAOKEHHS U MEXaHU3AIMHU T'€0J0TrOPa3BEIOUYHbIX
pabor;

- OXpaHa IPUPOJHOM CPEMBI.

- MOHUMAaHUE METOIOJIOTUYECKUX OCHOB JTUCITUTUINHEI,

- 3HAHWE BIUSHUS T€OJOTMUECKUX (PaKTOPOB HA BHIOOP TEXHUUYECKUX CPEICTB
npy OypeHUH HEPTAHBIX U Ta30BbIX CKBAXUH

- 3HAHHE TEOPETUYECKMX OCHOB pa3pylIeHUs] TOPHBIX MOpOA Ha 3aboe
CKBQ)KHHBI;

- 3HAaHUE THUIIOB OYpOBBIX M TaMIIOHAKHBIX PACTBOPOB W YCIOBHH UX
IPUMEHEHUS;

- 3HaHUE COBPEMEHHBIX METOJOB OypEHMsI CKBAKHUH, TEXHOJOTHYECKOTO H
BCIIOMOTATEIILHOTO 000PYI0BaHUs1, OYpOBOTO HHCTPYMEHTA;

- 3HAaHUE TEXHOJIOTUU HANPABJICHHOTO U MHOT03a00HHOTO OypeHus: HeTIHbBIX
Y Ta30BBIX CKBAXKHH;

- . 3HaHHE PEKUMOB OYpEeHUS TITyOOKHX CKBaKHH

- 3HAaHUE OCHOBHBIX MOHATHNA THAPOMEXAHUKH TPOMBIBOYHBIX JKHJIKOCTCH;

- 3HaHHUE OCJIOKHEHUH TpU OYpPeHHUH CKBAXKHH;

- 3HAHWE OCHOBHBIX TEXHOJIOTMUECKUX IMKJIOB 3aKaHUMBAHUS CKBa)KHH.

- MOHUMAaHUE METOIOJIOTHYECKUX OCHOB JTUCITUTUINHEI,

- 3HAHUS 10 TEOJIOTHYECCKUM, (U3HKO-XUMHUYECKHUM M THUIPOIUHAMUYECKUM
OCHOBaM pa3pabOTKH U IKCIUTyaTalli He(PTSIHBIX U Ta30BBIX MECTOPOKICHUIA;

- 3HAHUSA 110 TPOCKTHPOBAHWIO, MOHHUTOPHHTY, TEXHHUKE M TEXHOJOTHSIM
pa3pabOTKH M IKCIUTyaTalluy He(DTSIHBIX W TA30BBIX MECTOPOKICHU;

- TIPEICTABJICHHS] O COBPEMEHHOM COCTOSIHMHM U TEPCIEKTHBAaX JAJIbHEUIIETO
pa3BuUTHs HePTEra3zoa00bIBAIOIIEH OTPaACIIH;



3

- IPEJICTaBJICHUsA 00 OCHOBHBIX Hay4YHBIX MpoOsieMax B 00JacTu pa3paboTKU U
HKCIUTyaTallul He(TSHBIX U T'a30BbIX MECTOPOKICHUN;

COAEPKAHUE BCTYIIUTEJIBHOI'O UCIIBITAHUA 110 CHHELTUAJIb-
HOU JMCHUIIJIMHE «<HEJIPOIIOJb30OBAHME U I'OPHBIE HAYKHN»

Ha BcTynuTenbHOM HCHBITAHUM COMUCKATENb AOJDKEH IPOJEMOHCTPHPOBATH
OCHOBHBIE KOMIETEHIINH, C(HOPMUPOBAHHBIE B PE3YJIbTATE OCBOCHHS Y4E€OHBIX IMC-
[UIUIMH 110 TEXHOJIOTHMH U TEXHUKE I'e0JIOTOPa3BeI0YHbIX padboT, AUCHUILUIMHBI «Pa3-
paboTKa U AKCIUTyaTanusi HEPTSIHBIX U ra30BbIX MECTOPOKACHUI» U CMEXHBIX C HU-
MU y4eOHBIX JUCLUUIUINH B BBICIIEM Y4€OHOM 3aBEJCHHUHU 10 MPOrpaMMaM CIielUaTH-
TeTa, MarucpaTypsbl.

[TocTynarommii B aClIUpaHTypPy JOJKEH:

- 3HATh. BIMSHUE TEOJOTUYECKUX (PaKTOPOB HA BBHIOOP TEXHUUYECKUX CPEICTB
IIPU MOUCKAX M Pa3BEJIKE MECTOPOKACHHUI IMOJIE3HBIX MCKONAEMBbIX; TEOPETHUECKHUE
OCHOBBI Pa3pylLIEHUs] TOPHBIX MOPOJ MPU MPOXOJKE Ie0JIOropa3BeI0YHbIX BhIPa0o-
TOK; TUIIbI OYPOBBIX U TAMIIOHAKHBIX PACTBOPOB U YCJIOBHS UX MPUMEHEHUS; COBpeE-
MEHHbIE METOJbl OypEeHHUsI CKBAXKUH, TEXHOJIOIMUECKOE U BCIOMOraTelbHOE 000py-
JoBaHHE, OypOBON HMHCTPYMEHT, TEXHOJIOTHIO HAIpPABIEHHOTO W MHOTr03a00HHOIro
OypeHHUs Te00ro-pa3BeqOYHbIX CKBaXXHH; METOJIbl 0TOOpa Mpod nmpu OypeHUH CKBa-
YKUH; TEXHOJIOTUIO MIPOXOJKU MOJ3EMHBIX U OTKPBITBIX TOPHBIX BBIPAOOTOK; 3HEPIo-
cHa0KeHHEe W MEXaHU3alMIO0 T'e0J0ropa3BeJOUHbIX padboT; MpoOIEeMbl OXPaHbI MPH-
POAHOM CpENbI;

- 3HAaTh IIYOMHHOE CTPOEHHE HENp M TepMOOapUUEeCKUE YCIOBUs, (U3HKO-
MEXaHUYEeCKHEe U (PUIbTPALMOHHO-EMKOCTHBIE CBOWCTBA TOPHBIX MOPOJ, (IHOUIOB,
HACBIIAIOMIMX TUIACTBI; HAIPSKEHHOE COCTOSHUE HApYUIEHHOTO MacCHMBa TOPHBIX
nopoj npu OypeHUH CKBa)XKMH, B3aMMOJICHCTBHE €0 C KPEMbIO HA PAa3IMYHBIX ATanax
CTPOUTEIBCTBA U IKCILTYyaTAllMM CKBAXUH B LENSAX Pa3padOTKU HAYYHBIX OCHOB IPO-
€KTUPOBAHUSI KOHCTPYKIMU CKBAXMH M TEXHOJOTUU OypeHUs, IPOYHOCTHBIX pacue-
TOB 00CaHBIX KOJIOHH; (PU3UKO-XUMUYECKHE MPOIIECCHI B TOPHBIX MOPOIaX, OyPOBBIX
U IIEMEHTHBIX pacTBOpax AJis pa3pabOTKH HAy4YHBIX OCHOB OOOCHOBAHMS U ONTHUMHU-
3alMM PELENnTyp TEXHOJOTHYECKUX KUAKOCTEN, XUMUYECKUX PEareHTOB U MaTepHa-
JIOB JJIl CTPOUTENBCTBA CKBAXKHUH; TMIPOJUHAMUYECKHE U TEIUIO- U MaCCOOOMEHHBIE
IPOLECCHl NTPU OypEHUH CKBAXKUH B IIEJIAX pa3padOTKU TEXHOJOTUU U TEXHUYECKUX
CPEJICTB IO YJYYIICHHIO KOJJIEKTOPCKUX CBOMCTB NMpHU3a00HON 30HBI IUIacTa, WH-
TEHCU(PHUKAMK TTPUTOKA IUIACTOBOTO (IIIOMA, MPEIYNPEXKICHUS 3arpsi3HEHUS HETIp,
oOecrieyeHus: OXpaHbl OKPYKaroLIeH Cpeibl.

- 3HAaThb TEOJOTMYECKHE OCHOBBI pa3padOTKM HEPTSIHBIX M Ta30BBIX
MECTOPOXKACHHM, CBOMCTBA TOPHBIX MOPOJA — KOJJIEKTOPOB He(TH M ra3a, CBOWMCTBA
He(TH, Ta3a, ra30BOr0 KOHAEHCaTa M IJIACTOBOM BOJBI, TMIIPOra30JuHAMUYECKUE
METO/bl HCCJENIOBAHMS TUIACTOB U CKBaXXHMH, OCHOBBI pPa3pabOTKH HEPTIHBIX
MECTOPOXKACHUN U MECTOPOKICHUM MPUPOJHBIX ra30B, TEXHOJIOTUH J00bIYN HedTH
U Ta3a, )KOHOMUYECKUE OCHOBBI pa3pabOTKN HEPTIHBIX M Fa30BbIX MECTOPOKACHUM.

CTPYKTYPA BCTYHUMTEJBHOI'O UCIIBITAHUA

BCTYHI/ITCJ'II)HOG HUCIIBITAHUC BKJIIOYACT:
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1)  YcTHBIE OTBETHI HA TPU BONPOCA U3 CIHCKA BOMPOCOB VISl BCTYITUTEIb-
HOT'O UCIIBITaHMUS.

2)  becenma c uieHaMu 5K3aMEHAIIMOHHOW KOMHCCHH TIO BOIIPOCAM, CBSI3aH-
HBIM C Hay4YHBIM UCCJIEOBAaHUEM COUCKATEIIA.

1. PA3AEJIBI TEXHOJIOTUMX U TEXHUKU I'EOJIOI'OPA3BEJJIOYHBIX
PABOT, PACCMATPUBAEMBIE B XO/JIE BCTYIHUTEJBHOI'O UCIIbI-
TAHUA

1.1. Bausinue reoJiorn4yecKux (pakTropoB Ha BHIOOP TEXHUYECKHX CPECTB
NPHU MOMCKAX U Pa3BeKe MEeCTOPOKICHNH MOJIe3HbIX HCKONAeMbIX

OC0OEHHOCTH TEOJIOTUM U METOJUKH MOUCKOB M Pa3BEAKHW OCHOBHBIX THUIIOB
MECTOPOXKACHUMN MOJE3HBIX HCKOTIAEMBIX (Ha pa3IMuHbIX cTaausx uzydenus MIIN).

OcHOBHBIE cTaauu TMOUCKOB M pa3Benku MIIN, pervoHaibHbBIE TEOJIOrO-
CbEMOYHBIE M F€O(PU3NUECKHE HCCIEIOBAaHUS, BKIIOUAIOIINE B ce€0sl TIIyOMHHOE r'eo-
JIOTUYECKOE KapTUPOBAHUE; TOUCKH, IPEABAPUTEIbHAS PA3BEAKA, IETAIIbBHAS Pa3Be/l-
ka MIIN, pa3Benka sKCILUTyaTUPYEMBIX MECTOPOXKIACHUN B IIPEAEIAX TOPHOTO OTBOAA,
DKCIUTyaTallMOHHAs Pa3BeaKa.

TexHuueckue cCpencTBa, MPUMEHSEMbIE MPU PA3TUUYHBIX CTAJAMSIX IOUCKOB H
pa3Benxku MIIN.

CoBpeMeHHBIE METO/IbI IOMCKOB U PA3BEIKH MECTOPOXKICHUN MOJE3HBIX UCKO-
naembIx (reodpusnyeckue, OypoBble U TOpHBIE padOThl HA Pa3lIMYHBIX CTAAUIX pas-
BEJIKH).

BnusiHue reosornyeckux, TOPHOTEXHUYECKUX M Teorpado-3KOHOMUYECKUX
(GakTOpoB Ha BHIOOP METO/JOB U TEXHUYECKUX CPEICTB MPU MOUCKAX U Pa3BEIKe OC-
HOBHBIX TUIIOB MIIN.

PanmonanbHoe COOTHOLIEHHE OYpPOBBIX M TOPHO-PA3BEJOUYHBIX pabOT Ha pas-
HBIX CTaJMSIX MIOUCKOB U Pa3BEIKH pa3nu4HbIX TUIIOB MIIN.

OueHka reojiornyeckor HHGOPMALIMH, MOJIYy4aeMOU MO pe3ysbTaTamM OypOBBIX
Y TOPHO-Pa3BeI0YHBIX palOT.

Ot60p npoO npu onpoOOBaHUU, OIEHKA JOCTOBEPHOCTH U MPECTABUTEILHO-
CTH OTOOpPaHHBIX MPOO.

CoBpeMeHHas METOAMKA MOACYETA 3a11aCOB OCHOBHBIX TUIIOB MIIHN.

1.2. TeopeTnueckne OCHOBBI pa3pylieHUsi TOPHBIX OPOA pu OypeHUH
Pa3Bel0YHBIX CKBAKHH

XapakTepucTUKa OCHOBHBIX CBOMCTB U KJIacCU(PUKAIIUU TOPHBIX TTopoa. MeTto-
JIbl ¥ CTIOCOOBI ONpEENIEHUsI MEXaHUYECKUX U a0pa3uBHBIX CBOWCTB TOPHBIX MOPOJ.
Crioco0bl ¥ TEOpUH pa3pyLICHUs TOPHBIX MOPOJ. DHEProeMKOCTh Mpouecca. bypu-
MOCTb FOPHBIX MOPOJ M CIIOCOOBI ee onpezaeneHus. Panrionanbabie 001acTu npume-
HEHUS pa3InYHbIX BUAOB OypeHus. CriocoObl U cpesicTBa MOyUeHUs MPOO MOJIE3HBIX
ucKomaeMbIx npu Oypenuu. Kiaccudukaius nmopoj Mo TPYIHOCTH OoTOOpa KepHa.
Teopernyeckre OCHOBBI MPOLIECCA €CTECTBEHHOTO UCKPUBJICHUS CKBaKHH.

1.3. IIpoMbIBKa ¥ NPOAYBKA CKBAKMH. TaMIoHnpoBaHue

[Ipsimas, oObpaTHass 1 KOMOMHUpOBaHHAs MPOMbIBKA. BypoBbIe pacTBOpHI, UX
napameTpbl, COCOObl peryaupoBaHusi cBOMCTB. [IpuroroBieHue, ouuctka u odpa-
00TKa OYpOBBIX PAacTBOPOB JIJISl PA3JIMYHBIX I€OJIOTMYECKUX YCIIOBUM. ['mapasiuue-
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CKHE pacyeThl MpOMbIBKH CKBakuH. [lombop Hacoca. bBypeHune CKkBakWH C MPOIYyB-
Koi. Buzabl u crnocoObl TaMIOHMpOBaHMs. TaMIOHaXHbIE MaTepuaabl U CMECH.
beicTpocxBaThIBaOmKEcs CMeCH. TEXHONOrU UX IPUTOTOBJICHUS U JOCTaBKU. JIMK-
BUJIALIHOHHOE TaMIIOHUPOBAaHHUE. DOMYJIbCUM U CMAa3KH, IPUMEHIEMBbIEC JJI TalllCHUs
BUOpAaLMU IPU BEICOKOCKOPOCTHOM OypEHUHU.

1.4. BypujibHble U 00caiHble TPYObI

XapakTepucTuka padoTbl OYpHIBHBIX U O0CaJHBIX TPyO B CKBa)kKMHE, pacuer
Ha IPOYHOCTb. bypuibHble U 00canHble TpyObl; KOHCTPYKIUHM, MAaT€pHalIbl, JIETKOC-
IUTaBHBIC U YTSDKENIEHHBIE TPYObl. DKcIuTyaTanus OypUIbHBIX U 00CAIHBIX KOJIOHH.
Hedekrockonus, oTOpaKOBKM OypUIBHBIX TPyO M 3aMKOB. YTNPOYHEHHUE KOJIOHH.
Hewmerannnueckue obcaaHbie TpyObI.

1.5. TexHos10rusi U TEXHUKA KOJTOHKOBOTO OypeHust

BypoBoe obopynoBanue. Obmas cxema OypoBoil yctanoBku. Kinaccuduka-
My OypOBBIX YCTAaHOBOK. ParmoHanbHbie 00J1acTH MPUMEHEHUS Pa3IMYHBIX THUIIOB
OypoBbIX ycTaHOBOK. HopmanbHBbIi (pa3MepHblid) psia OypoBbIX yCTaHOBOK. Bypo-
BbIE€ HACOCHI X KOMIIPECCOPHI JJIs IPOMBIBKH U IPOJAYBKHU CKBakuH. CHIIOBO MpH-
BOJl OypOBBIX yCTaHOBOK. BbIOOp TWma M MOIIHOCTH ABUraTeis. Perymupyemsiii
npuBoA. bypoBbsie BbIIKM U MauThkl. BeIOOp rpy30N01bEMHOCTH U OCHOBHBIX pa3-
MepoB. OCHOBBI pacyeTa BbIIIEK U MauT. MoHTax OypOBBIX YCTaHOBOK, MEpHI 0€3-
omacHocTH. Pa3paboTka paluMOHaIbHOM KOHCTPYKIIMM CKBaXHH. ['eonoro-
TeXHUYECKUN Hapsa. bypeHue TBepabiMu cruiaBamu. Beioop kopoHok. TexHouo-
rus Oypenus. bypenue ¢ npu3zaboiHON HUPKyJIsiuend. TeXHUKa U TEXHOJIOrus aj-
Ma3HOTro OypeHus. Anmasbl, UX CBOICTBA, CIIOCOOBI yIydllleHUs: uX cBOUCTB. CHH-
TETHYECKHE ajaMa3bl U CBEPXTBEpJIble MaTepuaibl. AlMa3Hble KOPOHKU. Teopus u
TEXHOJOTHS ainMmasHoro Oypenus. CpeactBa miisl rameHus BUOpauuu OypUIIbHOM
KOJIOHHBI. T€XHHKa M TEXHOJOTHUs aJMa3HOro OypeHHs CHapslaMu CO ChbEMHBIMU
KepHONpHUEMHUKaMHU. bypeHue ropu3oHTaldbHBIX M BOCCTarOUMX CKBaxuH. Co-
OpYXXEHHE MOA3EMHBIX Kamep. METOIUKU CIyCKONOJBEMHBIX OIEpALUi, pEXUM
OypeHus. bypeHue cKkBaXvH C MOMOUIBIO THAPOYIapPHUKOB, TOPOJ0OPA3pyIIAIOLIUE
uHcTpyMeHThl. TexHosnorus Oypenus. ['mapoyaapHoe OypeHHEe ajaMa3HbIMH KO-
poHkamu, TexHHKO-3KOHOMHYECKUE Noka3arenu. [IHeBmoynapHoe Oypenue. Ilo-
poJiopa3pylalonnii UHCTPYMEHT, TeXHOJorus OypeHus. OcoOEHHOCTH TEXHOJIO-
I'MH BpalllaTeJIbHOr0 OypeHus ¢ MpoAyBKOH. MeponpusTUs 1O MOBBIIICHUIO BBIXO-
Jla KepHa W €ro M3yueHuo. J[BoilHble KOJOHKOBBIE CHapsabl. boprda ¢ u3bupa-
TEJILHBIM UCTHUpaHueM KepHa. OcoOble TpeOOBaHUS K KEPHY MPHU OypEeHUU HHXKe-
HEPHO-TE0JIOTUYECKUX CKBaXUH. CHapsiabl ¢ 00paTHOM Npu3a00WHON TP OMBIBKOM.
bokoBeie rpyHTOHOCKHI. OcnoxHeHus U aBapuu B 0ypenun. Kepnomerpus. Crioco-
OBl MoJIbeMa OPUEHTUPOBAHHOTO KepHa. VccnenoBanue opueHTHpP OBAHHOTO KEpHa.
beckepHoBoe OypeHue yCTaHOBKAMHU KOJOHKOBOTro OypeHus. TexHUKO-
PKOHOMHMYECKHUE MOKA3aTENH.

1.6. PoropHoe Oypenue u OypeHue ¢ npUMeHeHHeM 3a00HHbIX ABUTaTe el

Poropuoe Oypenue. Koncrpykiusa ckBaxuH. [lopomopaspymatoniuii ”HCTPY-
MeHT. bypunbsHas konoHHa s poropHoro Oypenus. TypounHoe Oypenue. CoBpe-
MEHHBIE TYypOOOYpBI, UX KOHCTPYKIIUA U 00JaCTh MPUMEHEHHUS, TTPOMBIBOYHBIC KU I-
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KOCTH ¥ TTOPOJ0OPA3PYIIAOIINI HHCTPYMEHT NJisi TypOuHHOTO Oypenus. Hampasnen-
Hoe OypeHue TypooOypamu. bypenue anexkrpodypamu. KoHCTpyKIHs 371€KTpOOYpOB,
UX XapakTepucThka, BeiOop mapameTpoB pexkuma niekTpoOypenus. HampaBieHnHoe
OypeHue. ABToMaTH3alus MoJa4l UHCTPyMEHTa

1.7. Metoabl u cpecTBa 0TOOPA NMPOO MOJIE€3HOI0 HCKONIAEMOT0

TpebGoBanus k kepHoBoMy Marepuany. CoBpeMEHHbIE TEXHMUECKHE CPeICcTBa
MOJIYYeHHUS] KOHJIMIMOHHBIX MPOO MOJIE3HBIX MCKOMAaeMbIX. METO/Ibl U TEeXHUYECKUE
cpelcTBa 0TOOpa npod nopos U raza. MccnenoBanus B CKBaKHUHAX. .

1.8. TexHUKA ¥ TEXHOJIOTHA YIAPHO-KAHATHOTO OypPeHHs CKBAKUH
U OypeHHsI HerJIyOOKHX CKBAKUH

OO6mactu mpuMeHeHUsT OypeHus HErNTyOOKHX CKBaXUH M Ha3HAYCHHE; KIIACCHU-
dbukamus criocoboB Oypenus. lllaexoBoe Oypenue. bypoBoit HHCTpYMEHT U 000pYy-
noBanue. Teopus mHekoBoro 0ypenus. Texnonorus Oypenus. Bubparmonnoe oype-
HUE, OCHOBBI TEOPUHU. TeXHOIOTHS BUOPAIIMOHHOTO criocoba Oypenus. OTd6op obpa3s-
OB MopoJ1. TeXHUKO-3KOHOMUYECKHE MoKa3aTen. KoMOMHUpOBaHHBIE U CIICIUATb-
HbIE CIIOCOObI OypeHusi, o0nacTu npuMeHeHus. bypoBsie yctaHoBKU. UHCTpyMEHT U
TexHoJoTus. HopMmallbHBIN psii TPYHTOHOCOB i 0TOOpa mpo0® Mpu HHKEHEPHO-
re0JIOTUYECKUX UccienoBaHusIX. ONbITHbIE Pa0OTHI IPU UHXKEHEPHO-TE0JIOTMYECKUX
uccienoBanusx. UuhopmMaTUBHOCTH pa3IMUHbIX CIIOCOO0OB OypeHHUs.

1.9. KoHTpoJIb M1 aBTOMATH3AIUA TEXHOJOTHYECKHUX MPOLECCOB NMpH Oype-
HHUHU CKBa’KMH, KOMILIEKCHASI MeXaHU3alus

OO6uue cBeneHust 00 yCIOBUAX KOHTPOJS M aBTOMATHU3allUK MPOIECCOB Oype-
HUS CKBaKUH. OOBEKTHI U CIIOCOOBI aBTOMATH3AIMK. ABTOMATHU3AIMS [10Ja4u TOPO-
JOpa3pylIaloNIero HHCTpyMeHTa. Perynupyemslii mpruBoJ OypOBBIX yCcTaHOBOK. Oc-
HOBBI JJICKTPUUECKUX HM3MEPEHUM M TEXHHUYECKHE CpeICTBa aBToMaTu3anuu. KoH-
TPOJIbHO-U3MepuTeNnbHas anmnaparypa. Ciyx0a KoHTpoIbHO-U3MEPUTENbHBIX MPH-
O0pOoB.

OCHOBBI TEOPUU JMHEHHBIX CUCTEM aBTOMATUYECKOTO PErylupoBaHUsl. ABTO-
MaTHu3alus MPOU3BOACTBEHHBIX MPOIECCOB. Jlucneruepusanusi, TEIEKOHTPOIb U Te-
JeynpaBjicHue B OypeHUH CKBOXXUH. DKOHOMUYECKask 3 (HEKTUBHOCTh OT BHEIPEHUS
cpenctB aBToMaTuku. OnTuMu3aiys B pa3Be1oyHoM OypeHuu. Kputepuun ontummusa-
1107078

CriocoObl 1 cpeicTBa MEXaHU3AIMK U YCKOPEHUS CIYCKO-TIOJbEMHBIX U BCIIO-
MOTaTeJIbHBIX OMEPAIUi.

[lepcniekTrBa KOMIUIEKCHON MEXaHHM3allMU U aBTOMAaTU3alluHU Ipoliecca Oype-
HUSL.

1.10. HanmpaBJjieHHO€e 1 MHOT03200iiHOe OypeHHe Te0/10T0-pPa3Bel0YHbIX
CKBAKHH

OcHoBHbIE TpeOOBaHUS METOJUKH Pa3BEIKHU K OypOBbIM CKBaxkuHaM. [IpuHIu-
II6I IPOEKTUpOBaHus pazBeaku MIIN: MUHUMaIIBHOE YU CIIO CKBaXKUH, PALIMOHAJIBHOE
pPacroyIoKeHHUE X, MOCIEI0BATEILHOCTh OypeHus CKBakuH. [IpoexkTrpoBaHue MHO-
ro3a00MHBIX CKBXUH. THUITOBBIE TPAEKTOPHUH, MeTOIMKa pacuera. CpeacTBa nusmepe-
HUS UCKpUBIIEHUs CKkBakwH. Kiaccudukaius crmoco00B M CpeACTB HAMPABICHHOTO
Oypenust ckBaxuH. CrieriuaibHbIe CHAPSBI JAJI1 HAPABJICHHOTO OYpEeHHS, TEOPUS UX
paboThl, yciaoBusi mpuMeHeHus. OTKIOHUTENHN, METOJIBI UX opueHTaru. KoHCTpyK-
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. MeTtonbl U cpefcTBa MHOT03a0oitHoro Oypenus. CpeacTBa U ciocoObl CO3AaHUs
HCKYCCTBEHHBIX 3200€B. DKOHOMUYECKAs U reojiornyeckas 3pGHeKTUBHOCTD.

1.11. Bypenue u 0060pya0BaHHe THAPOT€0JT0THYECKUX CKBAKUH

Knaccudukanus ckBakuH 1o 1ejieBoMy HazHadeHuto. OrieHka uHGOpMaTHB-
HOCTH Pa3IMYHBIX CIOcOO00B OypeHus. Bribop cmocoba OypeHHS M KOHCTPYKIIUH
ckBakuH. Bri6op u pacuer punbTpoB. CriocoObl MOHTaxa (UIBTPOB, UX KOHCTPYK-
uuu. ['paBuiiHas oOckinka GUIBTPOB, €€ pacyeT U MPOU3BOJACTBO paboT. ['mapasnu-
yeckui pacueT Quibtpa. bechuiabTpoBble CKBaXKUHBI, YCIIOBUS UX NpuMeHeHus. Oc-
HOBHBIE JJOCTOMHCTBA U HeOCTaTKU. CrIOCOOBI BCKPBHITHS BOJOHOCHBIX IIACTOB U UX
ocBoeHue. CrienuanbHbIE PacTBOPHI ISl BCKPBITHUA IUIACTOB. ['MIapaBiHyYecKoe co-
IIPOTUBJICHUE NPUPUIBTPOBBIX 30H. BpalarensHoe OypeHue CKBaXXMH Ha BOJly € 00-
paTHO-BcachIBaoIIel MpoMbIBKONH. OO0OpyIOBaHUE, TEXHOJIOTUA U TEOPHUsT OypeHHs.
['uaporeonoruueckre HaOMIOIEHUS U ONIPOOOBAHNE CKBAKHH.

Merton ckBaXMHOM pacxomoMeTpud. McmbprtaTenu miacrtoB, UX yCTPOMCTBA U
TexHoJioTus padbot. Beibop Tuma BoponogbemMHuKa. KOHCTpYKIIMU BOJONOAbEMHU-
KoB. OCHOBBI pacyeTra. MeToibl BOCCTAHOBJICHHS MPOU3BOAUTEIBLHOCTH BOA03a00D-
HbIX ckBakuH. ToprnemupoBanue. KucinotHeie 00padoTku. Ouenka 3¢pHeKTUBHOCTH
MPUMEHEHUS Pa3JINYHBIX METOJIOB.

1.12. BypeHue CKBa:KMH B 0COOBIX U 0CJI0KHEHHBIX YCJIOBHSX

PeaktuBHO-TYypOUHHHOE OypeHue. Mopckoe OypeHre Ha pa3iu4Hble THUIIbI 10-
JIE3HBIX UCKOMAaeMbIX. TUIBI MOPCKHX OypOBBbIX OCHOBaHUK. CIOCOOBI cTaOMIN3alun
MOpPCKUX YCTAaHOBOK. BypeHHe CKBaKMH B OCJIOKHEHHBIX yCIOBHSIX. OCOOEHHOCTH
TEXHOJIOTUH OypeHHMs] CKBaXXUH B MEP3JbIX TOJNIIAX, B COJEHOCHBIX KYIOJaxX U MpH
BCKPBITUM BBICOKOHAMOPHBIX TOPU30HTOB, 30H BCIYYMBAIOIIMXCA U OOPYIIAOIINXCA
nopoi. [Tornomenust TpoMbIBOUHOM KUJAKOCTH. Knaccudukanus moryiomeHnii u ux
JUKBUALIAS.

1.13. MeToabl NpoBeieHUsI HAYYHBIX HCCJI€I0BAHUI B OypeHUuH

AOGCOIIIOTHBIC U CPABHUTENbHBIE UCTIBITAHMUSI, TVIAH U METOJIUKA MCCIICIOBAHU.
OOpaboTka pe3yabTaTOB HCCIENOBAaHUNA. METOoapl MOJECIUPOBAHUS TIPU UCCIIEI0BA-
HUU TIpolieccoB OypeHusi. MHOropakTOpHbI SKCIEpUMEHT B OypeHuu. OCHOBHBIC
NyTH TEXHUYECKOTO Mporpecca B OypeHuH.

1.14. TeopeTu4eckune OCHOBBI pa3pyllleHNs OPO NPH NMPOBEAEHUHU I'Op-
HbIX BBIPA0OTOK

XapakTepuCTUKa OCHOBHBIX (DU3UYECKUX CBOWMCTB MOPOJ M BIIMSIHUE UX HaA
TEXHOJIOTUYECKHE MPOLIECChl MPOBEEHUS TOPHBIX BhIpadoTOK. Kiaccudukanus rop-
HO-TEXHOJIOTMYECKMX  CBOMCTB  mopoA. Meroasl  omnpeneneHuss  (PU3MKO-
TEXHOJIOTUYECKUX XapaKTEPUCTHK, Ae(HOPMUPYEMOCTH U MPOYHOCTH TOPOA M HX
TOPHOTEXHUYECKUX XapakTepucTuk. Kiaccudukanuu nopoj, HCHOJIb3yeMble MpU
MPOCKTUPOBAHUM U HOPMHUPOBAHUU TOPHO-pPa3BEIOUYHBIX paboT. DakToOphl, onpese-
JSIOIIME HEOOXOJUMOCTh TOPHO-pa3BEAOYHBIX paboT. ['opHO-pa3BenOYHbIE BbIpa-
OOTKHU.

MexaHuyeckue crnocoObl pa3pyuieHUs] OPOJl U COBPEMEHHbBIE TEHACHLIUU B X
pa3BUTHH. ABTOMAaTH3aIMsl W POOOTH3AIUS MPOXOMUECKHX paboT. Teopernyeckue
OCHOBBI MEXaHMYECKON M THIPaBINYECKOM OTOOMKH TOPHBIX IMOpoj. TeopeTndeckue
OCHOBBI Pa3pylIeHUsI TOPHBIX MOPOJ, SABJISIIOLIETOCS CIECICTBUEM MPOSBICHUS TOPHO-
IO JIaBJICHHUSI.
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Ob6nacTh MPUMEHEHUS PA3IUYHBIX CIIOCOOOB OTOOMKHM MOPOJ MPHU MPOBEICHUU
TOPHO-Pa3BEA0YHBIX BBIPAOOTOK.

1.15. B3pbiBuaThie BellecTBA M CPeICTBA HHUIIMUPOBAHUS B3PbIBa

OcHoBbl Teopuu B3pbIBUaThIX BemiecTB (BB). TepMmoannamuueckue napamer-
pBI B3pbIBa. JleficTBue B3pbIBa B cpene. Metoasl BeeHMs B3pbIBHBIX paboT. CoBpe-
MEHHbIE B3pbIBUAThIE BEILLIECTBA, CIIOCOOBI U CpeACTBa B3pbiBaHUA. OOOpyI0BaHNHE U
UHCTPYMEHT JUisi OypeHHus IIIIypOB U B3PBIBHBIX CKBAaXHH. METOJbl yIpaBIICHUS
sHeprueu B3pbiBa. lcnonp30BaHuE 3HEPrUM B3pbIBA JJIS JMKBUIALMM aBapuil Mpu
OypeHumu.

Opranu3zaiust B3phIBHBIX pa0dOT B Te0JOrOopa3BeIKe W MEPCOHAN IS WX BBI-
MOJIHEHHSI. 30HBI OMACHBIX BO3JEHCTBUN MpHU B3pbiBe. CUTrHAIM3aUusa U JTUKBH AN
OTKAa30B MPH B3PBIBHBIX paboTax.

Omnenka kauecTBa U 3(pPeKTUBHOCTU B3pHIBHOW 0TOOWKH mopoa. [Ipobremsr u
NEPCIEKTHUBBI COBEPIICHCTBOBAHUS B3PBIBHON OTOOMKHU.

1.16. B3pbiBHOE pa3pylieHye NOPOJ M TPYHTOB HA THEBHOM MOBEPXHOCTH

Bunel 3apsa0B U BOPOHKH B3pbIBOB. OOIME MPUHIUIBI pacyeTa COCPEeaOTO-
YEHHBIX U YJUIMHEHHBIX 3aps10B. OTHOBPEMEHHBIN B3PbIB TPYIIIbI 3apPSA0B U KOPOT-
KO3aM€JUICHHOE B3pbIBaHUE. Pacdyer mapaMeTpoB B3pBIBHBIX PadOT MpHU IPOXOIKE
pa3BeIOYHbIX KaHaB U TpaHuleil. TeXHONOrus U napaMmeTpbl B3pbIBHOW OTOOMKHU py-
Ipl Ha Kapbepax. KoHTypHOE B3pbIBaHME Ha Kapbepax U B THIPOTEXHUYECKOM CTPOU-
TeabCTBE. MexaHu3alus B3pbBIBHBIX paOOT Ha Kapbepax. B3peiBHbBIE pabOThl IpH
PBIXJIEHUU MEP3JIbIX TPYHTOB, PACUUCTKE IUIOIIAA0K, MPOKIAAKE AOPOT K TPYAHOIO-
CTYIHBIM y4acTKaM I'e0J0ropa3BeouHbIX padoT. B3pbIBbI KAMEPHBIX 3apsIIOB.

1.17. TexHoJiorusi B3pbIBHBIX PadoT NP MPOX0/ie MOA3eMHbIX BHIPAOOTOK

@akTopsl, BIUAIOMINE HA 3()PEKTUBHOCTH B3PHIBHOW OTOOMKM TOPHBIX MOPOJ]
IpU MPOXOJKE MOA3EMHBIX BbIpaObOTOK. BbiOop BB 11 KOHKpETHBIX yCIOBHU WU
ONpPENIEIICHUE €ro KOJUYECTBA HAa Npoxoaueckuid Huki. [mypoBoil KOMIUIEKT, YUCII0
mmypoB B 3a6oe. KoHcTpykumu mmypoBbix 3apsiioB. [lapameTpsl OypOB3pbIBHBIX
paboT M CXEMBbI PacoJIOKEHHUS IITYPOB MPHU MPOXOKE TOPU3OHTAIBHBIX BEIPAOOTOK,
IIAXTHBIX CTBOJIOB, IIyp(oB M BoccTaromux. KoHTypHOE B3pbhIBaHHE MPHU MPOXOJKE
MOJI3EMHBIX BBIpAOOTOK. MOHTaX 31€KTPOB3PBIBHBIX ceTeil. OCOOEHHOCTH BEAEHUS
B3pBIBHBIX pa0OT B YCIOBUSX, OMIACHBIX MO B3PbIBY ra3a WX MbLIN.

1.18. Kpenjienue pa3Be104HbIX BLIPAOOTOK

Teopernyeckue OCHOBBI TOpHOro JaBieHus. Knaccudukanus kpenu pasBe-
JIOYHBIX BBIPAOOTOK M MaTepuaibl, IPUMEHsSEMbIe Ui KperjieHus. Pacuersl KOH-
CTPYKTHBHBIX JIEMEHTOB KpenH. TeXHOJIOTHS M MEXaHW3alusl BO3BEICHUS TOPHOMN
kpenu. CrnienMaibHble BUABI KPEMH, MPUMEHAEMON MPHU COOPYKEHUU BBIPAOOTOK B
BeCbMa HEYCTOWYUBBIX Mopojax. [IpoOreMbl M MepcrneKkTUBbl COBEPLICHCTBOBAHMS
KOHCTPYKIUH KPENu U METOJIOB €€ BO3BEICHUS

1.19. Kpensienue pa3Be104HbIX BLIPAOOTOK

TeopeTnueckrue OCHOBBI MPOILIECCOB MPOBETPUBAHUS TOPHBIX BhIpab0oTOK. Oco-
OCHHOCTH U TEXHOJOTMYECKHE CXEMbI MPOBETPUBAHUS CHUCTEM IOA3EMHBIX pa3Be-
JIOYHBIX BBIPAOOTOK. TexHHUECKHe CpeJCTBa MPOBETPUBAHUS BbIPaOOTOK. MeTonuku
pacuera MpoBETPUBaHUS BHIPAOOTOK. TeopeTnueckrue OCHOBBI IPOIECCOB 00ECIbLIH-
BaHUs BO3/lyXa B TOPHBIX BbIpaboTKkax. OCOOEHHOCTH U CIIOCOOBI MBUICTIOAABICHUS U
OYHUCTKHU BO3JlyXa B Pa3JIMYHBIX YCIOBHIX MPOXOAKH Pa3BEIOUYHBIX BbIpaboToK. [Ipo-
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OJIeMBI ¥ TIEPCIIEKTUBBI COBEPIIICHCTBOBAHMS MPOBETPUBAHUS PA3BEIOYHBIX BHIPAOO-
TOK 1 00€CTIbUIMBAHUS BO3/TyXa

1.20. IIpoBeneHHne OTKPBITHIX Pa3Bed0YHbIX BHIPAOOTOK

Oco00EHHOCTH U YCIIOBHSI ITPOBEICHUS KaHAB M TpaHIIEH NP pa3BelIKe MECTO-
poxnenuid. Knaccudukaius cnoco00B NpoBe/IeHUs pa3BEeIOUYHbIX KAHAB U TPaHIIEH.
CoBpeMeHHas TEXHHKA, TEXHOJIOTHSI U OpraHU3alus MPOXOA4ecKuX padoT. AHamu3
MPaKTUKU ¥ 0030p HAY4YHO-UCCIEAOBATENbCKUX padboT. OueHka 3)PEeKTUBHOCTU U
0e3omacHocTH Mpoxoaueckux padot. IlyTu coBeplieHCTBOBaHUS OCHOBHBIX MPOU3-
BOJICTBEHHBIX MTPOLIECCOB

1.21. Coopy:xkeHue pa3Bei0YHbIX IIYP(POB MAIIMHHBIM CIIOCOOOM
U OypeHHMe TeXHUYECKUX CKBAKUH 00JILIIOTO JUAMETPa

ObnacTs mpuMeHeHUs Myp(OB U CKBaKUH OOJBIIOrO JUAMETpa MPHU Pa3BEIKe
mecropoxaeHnii. Knaccudukanus crmoco6oB mpoBeneHus mrypdon. CoBpeMEHHBIC
TEXHUUYECKUE CPEJICTBA, TEXHOJOTHUS U OpTraHu3alus nmpoxoadeckux padot. [Ipoxoaka
myphoB OypeHHEM: TEXHHKA, TEXHOJOTHUS M opraHu3anus. bypeHune TeXHUYeCKUX
CKBXHUH OOJBIIOTO JMaMeTpa: TEXHUKA, TEXHOJIOTHsS M opraHuzanus. TeopeTuue-
CKHE€ OCHOBBI ITPOM3BOJCTBEHHBIX MPOLIECCOB MPOXOAKU. AHAIU3 MPAKTUKU U 0030p
HAyYHO-UCCIE0BaTENbCKUX paboT. OueHka 3pPeKTUBHOCTH U OE30MacHOCTH IMPO-
XOJYECKHUX padoT.

1.22. IIpoxoaka BePpTHKAJIBHBIX CTBOJIOB Pa3BeJ0YHbIX IIAXT

BriOop MecTta 3anmokeHusi CTBOJIA pa3BeIOYHOMN MIaxThl. MeponpusTusi, npe-
IIECTBYIOIINE HAYaTy TOPHO-TIPOXOAUYECKHX paboT. TeXHOIOTHYECKHE CXEMBI Mpo-
XOJIKM BEPTUKAJIBHBIX CTBOJIOB, IPUMEHSIEMOE TOPHO-MPOXOTUECKOE 000PYJOBAHUE.
YCThsl CTBOJIOB Pa3BEAOYHBIX IMIAXT (KOHCTPYKIIMH, TEXHOJIOTHS M MEXaHU3aILUA MPO-
xo1ku). OcobenHoctu 0ypoB3pbIBHBIX padoT (BBP) mpu nmpoxonke ctBosioB. Kpern-
JICHWE ¥ apMHUPOBAHHUE CTBOJIOB pa3BeAOUYHBIX MIaxT. [IpoBeTpuBanue. Bomootnus u3
320051 cTBoJia maxThl. OcBelleHne paboyero mecra. YTiiyOka BEpTHKaJIbHBIX CTBO-
joB. TeopeTnueckre OCHOBBI COBPEMEHHBIX CIHOCOOOB MPOXOAKU CTBOJIOB B CIIOXK-
HBIX TOPHO-TE€OJIOTHYECKUX YCIOBHSIX.

[Tpoxonaka pa3zBeOYHBIX MIYPQPOB C UCTIOTH30BAHUEM OYypPOB3PHIBHBIX PadOT.

1.23. Coopy:keHue MoJ3¢MHbIX HAKJIOHHBIX BHIPA0OTOK

@DopMBI U pa3Mepbl MOMEPEYHOTO CEUYCHHs TMOJ3EMHBIX HAKJIOHHBIX BBIPa0o-
ToK. CoOpyKeHHE yCThsi HAKJIOHHOTO CTBOJIa ImaxThl. Kpemienune um apMupoBKa
HAKJIOHHBIX CTBOJIOB MIaxT. COBpEMEHHBIE CIIOCOOBI MEXaHHW3AI[MU OIEparuii Mmpo-
XO4eCcKOro 1ukia. TpaHCIOPTHPOBKA TPY30B 1O HAKJIOHHBIM BHIPAOOTKAM.

TexHonornyeckue cxeMbl IPOXOJKH BoccTaromux. [IlpoBerpuBanne Boccraro-
nmx. CrnocoObl Mexanuzanuu padot. Ocobennoctu BBP npu coopykennun Boccra-
IOIIUX B3PhIBAHUEM CKBOKMHHBIX 3apsIOB.

Opranuszaiiys TOPHO-TIPOXOTYECKHX paboT. MepompusaTus 1Mo yIydlnIeHUIO
YCIIOBUH TPy/ia ¥ TIOBBIIICHUIO €TO MPOU3BOIUTEIBHOCTH

1.24. TIpoBeneHue MoJA3¢MHbIX FTOPU30HTAIbHBIX BHIPAOOTOK M Kamep

OO01re TPUHITMIIBI OPTraHU3aluy padOT MO MPOBEACHUIO TOPU3OHTAIHHBIX BbI-
pabotok u kamep. [Ipoxojka u KperieHne yCcThs mTonbHU. [IpoxojKa u KperuieHne
COTIPSDKEHUN TOPU30OHTAIBHBIX BBIPAOOTOK. [IpoBeneHre BRIPaOOTOK B KPEMKUX OJ-
HOPOJIHBIX M HEOJHOPOJHBIX MOPOJaX CIUIOMHBIM 3a00eM. OCOOEHHOCTH MPOXOJIKU
BBIPAOOTOK B HEOJHOPOJHBIX TOPOAAX C pa3feiabHON BhieMKO#. [Ipoxonka Beipabo-
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TOK B MATKUX mopojax 6e3 npumenenust bBP. Pacuer u noctpoenune rpagukoB 1muk-
JAMYHOCTH. ITpOM3BOAUTENBHOCTh TPY/Ja, MEPONPUATHS MO HOBBILIEHUIO TEXHHUKO-
HKOHOMHUYECKHUX MOKa3aTenel. PEMOHT, KOHCepBalys U NOTalleHUe TOPU30HTaIbHbIX
BBIPA0OOTOK.

1.25. DHeprocHadkeHne U MeXaHU3AIUSA I'e0JIOTOPa3BeJ0YHbIX padoT

DOHeprocHaOXeHHE Te0JIOrOpa3BEIOYHbIX NPEINpUITHA. DHEproodopyaoBa-
HUE U MPUBOJ. DHEPro3aTpaThl PU Pa3IMYHbIX MPOU3BOACTBEHHBIX Mpoleccax. AB-
TOMAaTHU3alMsI U MEXaHU3alMsl IPOU3BOICTBEHHBIX ITPOLIECCOB.

1.26. OTG0p Npod Npu reosI0ropasBei0UHbIX padoTax

daxkTopsl, ompeesatone BEIOOp crocoba otdbopa npob. TexHuueckue cpen-
CTBa M TEXHOJOTUs 0TOOpa Mpod Mpu reojoropasBeqouHoM Oypenun. Kepnomerpus.
TexHuyeckue cpencTBa U TEXHOJOTHS OTOOpa Mpod B pa3BeJOYHBIX TOPHBIX BBIpa-
0oTkax. B3situe MaccoBbIX MpoO.

1.27. TIpo6JieMbl OXpaHbI IPUPOAHOIL cpebl

IIpaBoBBIE OCHOBBI OXPAaHBI OKPYKAKOUIEH CPEABI U PALMOHAIBHOIO MCIIOJIB30-
BaHUs IIPUPOIHBIX PECYpPCOB. DKOJOTMYECKUE MOCIEACTBUS MPOU3BOJCTBA TOPHO-
pa3BelouHbIX U OypoBbIX paboT. [IpoMbllIeHHbIE (TEXHOIOTUYECKNE) TUTOIAAKU Ha
IIOBEPXHOCTH; HApYLICHUE 3€MHOM IMOBEPXHOCTH. MEpPOIpUATUS IO BOCCTAHOBIIE-
HUIO 3€MHOM IMOBEPXHOCTH, COXPAHEHHUIO PACTUTEIBHOIO MOKPOBA, 3aLIUTE BOJHOU U
BO3JIYIIIHOW Cpebl OT 3arps3HEHUS. AHAJIU3 COBPEMEHHOI'O COCTOSIHUS U MEPCIIEKTH-
BbI OXPaHbl IPUPOIBI IPU IPOU3BOJICTBE TOPHOPA3BEIOUYHBIX U OYPOBBIX padoT.

PEKOMEH/IATEJILHBI BUBJINOTPA®UYECKHI CITUCOK K
PA3JIEJIY 1

OcHoBHas JIUTEpaTypa

1. AnekceeB B.B. bproxogenkuit O.C. I'opnas mexanuka. M.: Henpa, 1995.

2. barmacapos III.b., Bepue6a A.O., IlanebmoB M.M. CnpaBOoYHUK TOPHOTO
WH)KEHEepa reosjoropasBenounbix naptuil. M.: Henpa, 1986.

3. bamxkaros /[.H., ITankoB A.B., Kozomuern, A.M. IlporpeccuBHas TEXHOJIO-
rusi OypeHust THIPOreoiornueckux ckBakuH. M.: Henpa, 1992.

4. bypoBwie mpoMbIBOUHBIE KUAKOCTH: Yueb. [locoome / H.U. Hukomnaes,
FO.A. Hudonros, I1.A. biunos. Cankrt-IlerepOyprckuii rocy1apCTBEHHBIN TOPHBIM
UHCTUTYT (TexHuueckuit yausepcuter). CI10, 2002. 102 c.

5. T'opHompoxomguyeckue MamuHbl U KoMmIuiekcsl / 'paduak JI.I'., HecmoTpsieB
B.N., lllennepos B.U., Ky3osnes b.H. M.: Heapa, 1990.

6. Kaxman A.b. Iloucku m pasBemka MECTOPOXIACHHUI IOJIC3HBIX HCKOTAe-
MbIx. Henpa, 1985.

7. Kamunun A.T'., JleBunkuit A.3., Hukutun B.A. TexHomnorus OypeHus pas-
BEJIOYHBIX CKBOXXHUH Ha He(Th 1 ra3. M.: Heapa, 1998.

8. Koznosckuit E.A. CnpaBouHUK MO OypeHHIO Te0JIoropa3BeOYHBIX CKBa-
*kuH. M.: Hexapa, 2000.

9. Kyty3oB b.H. Pa3pymienne ropHbeix mopoj B3psIBOM. B3pbhIBHBIE TEXHOJIO-
Uy B poMbIuieHHOCTH. M.: MITY, 1994,

10. JlumutoBckuit A.M., MapkoB [0.A., MepkynoB M.B. Onektpo- u temio-
CHa0XeHHe reooropa3Be1ouHbIXx padoT. M.: Heapa. 1988.
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11. Pa3Begounoe Oypenue. / Kamuuun A.I'., Omxopaun O.B., Ilutepckuii
B.M., ConosreB H.B. M.: Henpa, 2000.

12. CnuBak A.U., TlonoB A.H. Paspyiienue TOpHBIX MOPOJ IMpu OypeHUu
ckBaxxuH. Henpa, 1994,

13. Cynakmmia C.C. Bypenue reonoropasBefoyHbiXx ckBakuH. M. Henpa,
1991.

14. lllexypaun B.K., Xono6aer E.H., Hecmotpsiee B.U. IIpoeaenue noazem-
HBIX TOPHBIX BhIpadoTOK. Hempa, 1991.

JlonoJiHUTeIbHAS JINTEPaTypa

1. bacapeirun F0.M., bynaukos B.®., bynatos A.H., I'epacbkun B.I'. Ctpo-
WTEIIbCTBO HAKIIOHHBIX U TOPU3OHTANBHBIX CKBaxXHH. M., Henpa, 2000.

2. bacapeirun FO.M., byaaukos B.®., bynatoB A.U., 'epacekun B.I'. Ctpo-
WTEIIbCTBO HAKIIOHHBIX U TOPU3OHTANBHBIX CKBaxXHH. M., Henpa, 2000.

3. bacapeirun I0.M., bynatos A.U., IIpocenkos FO.M. OcnoxHeHust u aBa-
puu ipu OypeHnn HePTIHBIX U Ta30BbIX ckBakuH. M.: Henpa, 2000.

4. bypoBble koMmiuiekchl. COBpeMEHHbIE TEXHOJIOTUU U obopynoBaHue. [lon
penakuuein A.M. I'ycmana u K.I1. ITopoxckoro. Exarepunoypr, 2002.

5. Tanmxymsn P.A., Kamuaun A.I'., Hukutua B.A.. HxeHepHble pacuéThl
npu OypeHuu riay0okux ckBakuH. CrpaBouHoe nocooue., M. Heapa , 2000.

6. Kamunun A.I'., lNanmxymsia P.A., Meccep A.I'. CpaBOoYyHUK HH>KEHEpa-
TEXHOJIOTa 1o OypeHuto riyookux ckBaxuH. M., Henpa, 2005.

7. Kamunun A.I'., l'anmxymsan P.A., Meccep A.I'. CopaBoyHUK HHKEHEpa-
TEXHOJIOTa 1o OypeHuto riyookux ckBaxuH. M., Henpa, 2005.

8. Cepmrox H.U.,Kynukos B.B. , Tyaryco A.A u ap. bBypenne ckBaxus pas-
JUYHOTO Ha3HaueHus, M., Poccuiicknii ToCyIapCTBEHHBIM T'€0JIOropa3BeI0YHbIN
yHuBepcuteT, 2007.

2. PA3JIEJIbI TEXHOJIOT'MU BYPEHHUS U OCBOEHUSA CKBAKHUH,
PACCMATPUBAEMBIE B XO/JIE BCTYIIUTEJIBHOI'O UCIIBITAHUA

2.1. du3uKO-MeXaHUYeCKHe CBOICTBA U HANIPSIZKEHHOE COCTOSIHNE TOPHBIX
nopox

HanpsikenHoe cocTosiHUE 0CaIOYHBIX MOPOJ B YCIOBHUSIX €CTECTBEHHOIO 3ajie-
ranus B Henpax 3emun. [IoHATHUS 0 rpaMeHTax JaBJICHUNU TUAPOPA3PhIBA, MIACTOBO-
r'0 ¥ ITOPOBOTO B3pBIBOB. ['napopa3peiB mopo. [ToHsaTre 06 aHOMaIbHBIX TIJIACTOBBIX
JIABJICHUAX. XapaKTep M3MECHEHHUSI MEXAaHWYECKUX CBOWCTB FOPHBIX MOPOJ C YBEJH-
yeHrueM riayouHsl. HopmansHOE M aHOMalIbHOE YIUIOTHEHHE OCAI0YHBIX IMTOPOI.

MexaHndyeckrue CBOMCTBA TOPHBIX Nopo. [loBenenrne ropHbIx MOpoj Npu npo-
CTBIX BUJAX HAIPSIKEHHOIO COCTOSIHUA. YIPYrM€ U MPOYHOCTHBIE XAPAKTEPHUCTUKHU
MOPOJ MPHU MPOCTHIX BUJIAX HAIMPSHKEHHOTO COCTOsHUS. OTHOCUTENIbHAS MPOYHOCTH
MOPO/I TIPU Pa3HbBIX BUAX JehopMaIui.

MexaHu3M pa3pylieHus TOPHBIX MOPOJ MPU BAABIMBAHUU UHAECHTOPOB. Oco-
OCHHOCTH MEXaHW3Ma Pa3pyIICHUs TPU TUHAMUYECKOM BJABIUBAHUU. Y CTAJIOCTHOE
pa3pylieHrue nopoI.
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AGpa3uBHOCTH TOPHBIX MOpo. [lokasarenu m3Hoca MetamioB. CXxembl U3yde-
HUS U3HAIIMBAHUS METAJUIOB MPU B3aMMOJACHCTBUU C rOpHbIMHU nopoaamu. Ilokaza-
Teau abpa3uBHOCTU U CIIOCOOBI UX ONPE/IETICHUS.

2.2. Ilopoaopa3pymialoniuii HHCTPYMEHT /1Jisl OypeHUs CKBaKNH

OcCHOBHBIE TMPUHIUIIBI MEXaHUYECKOTO pa3pylIeHUs MOopoj Mpu OypeHHH
ckBakuH. Kiaccudukanus mopoopaspyaronmx HHCTPYMEHTOB 10 Ha3HAYCHUIO U
XapakTepy Bo3aeHcTBUs Ha MOpoy. OCHOBHbBIE TUIBI OYPOBBIX J0JOT.

KepHonpuemusie yctpoiicTBa U OypuibHbIe TOMOBKH. OCOOEHHOCTH KOH-
CTpyKLMii. DAaKTOPBI, BAUSIONIME HA TOJHOTY OTOOpa M BEIHOCA KEPHA.

2.3. Iloponopa3pyumiaouiuii HHCTPYMEHT ISl OypeHusl CKBaKUH

OCHOBHBIE TNPUHLUIIBI MEXaHWYECKOIO pa3pyLIEHUs NOpoA MNpu OypeHHH
ckBakuH. Knaccudukanus mopogopaspymaronyx HHCTPYMEHTOB MO0 Ha3HAUCHUIO U
XapakTepy BO3JEUCTBHS Ha MOpoy. OCHOBHBIE TUIIBI OYPOBBIX J0JOT.

Kepnonpuemnsie ycTpoiicTBa u OypuiibHbie T0JIOBKU. OCOOEHHOCTH KOH-
CTpyKuuii. @aKkTOpHhI, BIUSAIONINE HA MMOJTHOTY OTOOpa M BEIHOCA KEPHA.

2.4. Pe:xkxuM OypeHusi riIy0OKHX CKBAKUH

OcHoBHBIE (HaKTOPHI, BIUSIONIME HA TEXHOJIOTMUYECKHE TOKa3aTelu paboThI
JIOJIOT.

@aKTOpBI, BAUSAIONINE HA U3HOC BOOPYKEHUS U ONIOP JI0JIO0TA.

Pacuer Bpainaroiiero MOMEHTa U MOITHOCTH, HEOOXOJUMBIX i pabOThI J10-
JoTa Ha 3a0o0e. XapakTep W MPUUYMHBI U3MEHEHUS BPAIIAIOIIEro MOMEHTA BO BpeMe-
HU. [ToHsATHE O AMHAMUYHOCTH PAaOOTHI IAPOIIEYHOr0 J0J0Ta U JUHAMUYECKOH CO-
CTaBIIIOLIEN OCEBOM HArPY3KH.

OnTtumunzanus pexxuMoB Oypenusa. Kpurepun sddexruBHOocTH pexkuma. Tex-
HOJIOTHSI OTPAOOTKH JI0JI0T C UCHOJIb30BAHUEM PA3JIMYHBIX KPUTEPUEB dPPEKTUBHO-
CTH.

2.5. OcHOBHBIE MOHSITHS U3 THAPOMEXAHUKHU MPOMBIBOYHBIX KHIKOCTEI

Peonornueckue monenu. [IpuHIMIBI pacueTra TUAPABIWYECKUX MOTEPH MPHU
YCTAaHOBUBIIEMCSI JIAMUHAPHOM U TYpOYJEHTHOM TEUEHHUM BSI3KUX U BS3KO-
IJTACTUYHBIX JKUIKOCTE.

HeycranoBuBiuecs teueHusi. IHepurMOHHAs COCTABIISIONIAS TUIPOAMHAMUYE-
CKOro napyieHus. [IpuHUIUNBI pacyeTa THAPOAMHAMUYECKUX IABICHUN MPU CIYCKE U
MOAbEME KOJIOHHBI TPYO, MPHU BOCCTAHOBJICHUHW ITUPKYJAIHMHA BSI3KOIUIACTUYHOW U
TUKCOTPOITHOW MMPOMBIBOYHBIX KUIKOCTEM.

[IpuHUMIIBI pacyeTa NpeeabHO T0MyCTUMOM CKOPOCTH BOCXOSIIETO MOTOKA B
CKBa)XMHE MPHU YCTAHOBUBILEMCS TE€YEHUU U MPEAEIBHOIO PEXHUMa CITyCKa KOJOHHBI
TpyO IIPU HEYCTAHOBUBILIEMCS TEUCHUU.

PaBHOBecue TBEpABIX YacTHI] B )KUJAKOCTU. CKOPOCTh BUTAHUSI U CKOPOCTH BbI-
HOCa YacTHI] NOTOKOM. [IpuHumnbl pacyera 0Ob€MHOM CKOPOCTH TEYEHHs, HEOOXO-
JIMMOM JIJISI BBIHOCA YaCTHUIl U3 BEPTUKAIBHOU U TOPU30HTAIIBHON CKBAKUHBI.

BonHoBBIE TIpoIIeCCH M UX PallMOHATBHOE MCIOJIb30BAHUE MPU OYpEeHUU U 3a-
KaHYMBAHUM CKBa>KUH.

2.6. TexHO10THS Pa3THYHBIX CIIOCO0O0B BPAaIIATEJIbHOI0 OypeHust

Crennguka B3auMOCBSI3U TapaMeTPOB PEKUMa POTOPHOTO OypeHusl.

OcobeHHOCTH TEeXHOJOTUU TypOuHHOTO OypeHus. Knaccuduxamus coBpemeH-
HBIX TypO0OypoB. [IprunHbI OTAMYMS BBIXOHOM XapaKTEPUCTHKU TypOboOypa oT pa-
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Ooueil XxapakTepUCTUKU ero TypOuHbl. [IpuHIMIBI pacyeTa U TOCTPOEHUSI KOMITJIEKC-
HOM XapakTEpPUCTHUKU COBMECTHOM paboThl cucTeMbl TypOOOyp — J0JOTO — Mopoia
IPU MOCTOSTHHOM 00BEMHOM CKOPOCTH TE€UEHUSI POMBIBOYHOM JKUJIKOCTH.

OCco00EHHOCTH TEXHOJOTUU OypEeHHs C MOMOIIbI0 BUHTOBBIX 3a00MHBIX JBUTA-
teneit (B3/]). Paboune xapakrepuctuku B3/[. KomruiekcHas xapakTepUCTHKA COB-
MeCTHOUM paboThl cucteMbl «B3/l-nomoTo—nopoaa—3aboit» npu MOCTOSIHHOW 00bEeM-
HOM CKOPOCTHU TEUEHUSI MPOMBIBOUHOM XKUAKOCTH. OCOOEHHOCTH COBMECTHOM PabOThI
B3]/l 1 rtuApOMOHUTOPHOTO JI0JI0TA.

OCc00EHHOCTH TEXHOJIOTUU OYpEHUs ¢ TOMOIIBIO 3JIEKTPOOYpPOB.

2.7. Pabouue :KUAKOCTH /151 OypeHus U 3aKa4YMBaAHUS CKBAKUH

Haznauenue u pynkuuu xuakocteil. Knaccudpukanus.

[MuHUCTBIE CYCIIEH3UU: COCTaB, OCOOCHHOCTH CTPOCHMSI U CBOMCTB BaKHEM-
IIMX TJIMHUCTBIX MUHEPAJIOB, BIWSHUE MUHEPAIOTMYECKOTO COCTAaBA M BHJAA IOTJIO-
IICHHBIX KaTUOHOB Ha TMJPATalHIO0, TACIIEPTUPOBAHNE IJIMH U CBOMCTBA CYCIICH3UU.
PerynupoBanue CBOWCTB INIMHUCTBIX CYCIIEH3WI: IMPHUHIMIBI PEryJIUpOBaHUs; Kiac-
cU(pUKaLUs XUMUYECKUX PEareéHTOB MEXaHU3MBbl JIEHCTBUSL PEareHTOB HA TJIMHUCTHIE
cycrieH3ud. IIoHATHSA O TEPMOCOJIEYCTOMUNBOCTH peareHTOB U 0OpabOTaHHBIX UMHU
CYCIIEH3UI ¥ NPUHIMIAX OUEHKH TEPMOCOJIEYCTONYUBOCTH.

[IpoMBIBOUHBIE KUJKOCTH HA MOJIUMEPHON 1 OuonoaumepHoit ocHoBe. CocTaB
CBOMCTBA, CIIOCOOBI MOBBIMICHNUS (PEPMEHTATUBHON YCTOMUMBOCTH, TEPMOPYCTONUH-
BOCTH, PETYJIMPOBAHUE CBOMCTB. JIOCTOMHCTBA N HETOCTATKH.

I'enb-TexHomorus pabounx xKugakocten. [I[poMbIBOUHBIE KUIKOCTH C KOHJEH-
CUpOBaHHOW TBepAou (azoil. [IpuHuunel nomxyuyenus aucnepcHor (aszpl. CriocoObl
PEryIMPOBAHUS, CTENEHU TUCIEPCHOCTH U CTPYKTypooOpa3zoBanus. [IpuHIMnel pe-
TyJIMpOBaHUS CBOMCTB. JlocTonHcTBa M HegocTaTKU. O0IaCTh NPUMEHEHUS.

Topdo-, canponene- n acbecTcoaepkalme KUAKOCTH.

ABpHUpOBaHHBIE MPOMBIBOYHBIE JKUJIKOCTU M MeHbl. COoCOObl a’dpupoOBaHUsd U
CTabWIM3aIKM a3pUPOBAHHBIX cucTeM. [IpuHIumbl perynupoBanus cBocTB. [Jocto-
WHCTBA, HEJJOCTATKU, 00JIaCTH IPUMEHEHUS.

PabGouune >XUIKOCTH Ha YTIJIEBOJOPOJHON OCHOBE, MPAKTUYECKH OE3BOJHBIE.
CocraB, cBoiicTBa, TpeOOBaHUS K MarepuajiaM Ui NMpurotosieHus. [IpuHuumns pe-
I'YJIMPOBaHUS CBOWCTB. JlOCTOMHCTBA, HEIOCTATKH, 0OJIACTH IPUMEHEHMS.

OOpalieHHbIE 3MYJIbCUOHHBIE POMBIBOYHBIE KMJIKOCTH Ha YTJIEBOJIOPOAHOMN
ocHoBe. CocTaB, CBOMCTBa, CIMOCOOBI CTAOMJIM3aLMU WU PEryJIUPOBAHUS CBOWCTB
aMyJbcuid. [IpUHIUIIBI OLIEHKU CTAOMIIBHOCTH 3MYJbCUi. JIoOCTOMHCTBA U HEOCTAT-
KM, 00J1aCTH TPUMEHEHUSI.

CnenuanbHble TEXHOJOTUYECKHAE KUIAKOCTH ISl OCBOCHUS, NPOBEACHUS IEp-
(b opallMOHHBIX PadboT, THIPOPA3PhIBA MJIACTOB, MIYIIEHUS! CKBAXKHH.

[IpuroToBneHue, OYMCTKA, YTSIKEICHUE U PETYIUPOBAHUE COAECPKAHUSA TBEP-
0¥ (pa3pl MPOMBIBOYHBIX KUJIKOCTENH. COCTaB LUPKYIALUOHHON CUCTEMbI, Ha3HAYe-
HUE €€ OCHOBHBIX Y3JIOB, XapaKTEPUCTUKA MEXAaHU3MOB OUYMCTHON CHCTEMBI.

Jlerazanus mpoMBIBOYHBIX KHUAKOcTeH. CriocoObl MEXaHMYECKOM, BaKyyMHOU
1 (HUBUKO-XUMHUYECKOM Jiera3au U uX 3QPeKTUBHOCTD; 00J1aCTH TPUMEHEHUS.

[TpunHuMIBI BEIOOpa COCTaBa U HOPMHUPOBAHUS OCHOBHBIX CBOMCTB IPOMBIBOY-
HBIX J)KUJKOCTEH Jist OypeHusi B KOHKPETHBIX TOPHO-TEOJIOTUYECKUX YCIOBUSX.

2.8. OcJ10:kHeHHs IPH OypeHUH CKBAKUH. 30HbI PUCKA



14

Knaccudukanus ocnoxuenuid. CoBMeneHHbIH rpaduk M3MEHEHUs TpajueH-
TOB IUIACTOBBIX JABJICHUN W TPAAUCHTOB [ABJICHUN IOTJIOLICHUS C YBEIMYECHHUEM
ri1yOuHBI ¥ €ro pojb. [IoHATHS 00 OTHOCUTEIBHON SKBUBAJIEHTHON INIOTHOCTH Oypo-
BbIX IPOMBIBOYHBIX JKUJKOCTEN U 30HAX C HECOBMECTUMBIMU YCIOBUAMHU OYpEHHUSI.

IToryomenyst TPOMBIBOYHON JKUJAKOCTH: IPU3HAKU OCJIOKHEHUS; OCHOBHBIC
IPUYUHBI €r0; BO3MOXKHBIE CIIOCOOBI MpeaynpexacHus. [IpuHuunel ucciaenoBaHus
30H MOTJIOLEHUS U 3aJa4u Takoro ucciaenoBanusa. Gakropsl, ciocoOCTBYIOLIUE TH-
popa3peiBy nopoa. [IpuHiunsl pacuera 6€30MaCHOTO B OTHOLIEHUH pa3pbiBa MOPOA
peKMMa BOCCTAaHOBJICHUSI LUPKYJSIUHU, PeKUMa CIycka KOJOHHBI TpyO. CrocoObl
JMKBUIALMH TOTJIOIEHUN MPOMBIBOYHOM KUIKOCTH, HX TOCTOMHCTBA U HEAOCTATKH,
oOnactu mpuMmeHeHus. [IpoBepka kadecTBa U30JSIUN 30HBI MOTJIOMICHHUS.

["azonedrenpospienus. OCHOBHbIC MPUYKUHBI U MPU3HAKU ITHX OCIOKHEHH.
Ortanbl pa3BuTus MposiBieHUs. CriocoObl KOHTPOJISI COCTOSTHUSL CKBaKUH B IPOLIECCE
Oypenus. CnocoObl mpenynpexaeHus nposBieHUd. [IpuHIMOBI pacueTa pexuma
IPOMBIBKU CKBAKUHBI U PEKMMA CITyCKOIIOJbEMHBIX OIepaluii pu OypeHuH B 30HaX
BO3MOXKHBIX TNPOSIBICHUMN, O3BOJIAIOIIETO MPEAYIPEUTh 3HAUUTEIbHbIE KOJIEOaHUs
I'UJIpOJUHAMUYECKUX JaBieHui. TexHomornueckue TpeOoBaHUs K IPOTUBOBBIOPOCO-
BOMY oOopyaoBaHuio. [IpuHIIMNIHanbHAs cXxeMa OCHAILIEHUS! YCThsl CKBaXKUHBI POTH-
BOBBIOPOCOBBIM 000PY/IOBAaHUEM.

Hapymienne ycTOHYMBOCTH CTEHOK CKBA)KMHBI: BBITYYMBAaHUE MOPOJ; OOBaIM-
BaHME U OCBIIAHKE; PACTBOPEHHUE U PA3MbIB; pacTeINICHHE Mep3ibIx nopo. [Ipusna-
KH{ ¥ IPUYMHBI HAPYIICHHUS] YCTOMYMBOCTH. [[pHHIIMIIBI KOHTPOJISI CKOPOCTU CYXKEHUS
CTBOJIA U CKOPOCTH KaBepHOOOpa3oBaHUs. MeponpHsTHs MO MOBBILIEHUIO YCTONYH-
BOCTH CTEHOK CKBAJKHMHBI M MPEJOTBPALICHUIO OTPUIATENIbHBIX MMOCIEACTBUI MPOsiB-
JICHUSI HEYCTOMYHMBOCTH.

[IpuxBaThl M 3aTSHKKU KOJIOHHBI TPyO, keno0ooOpa3oBaHus. [IpuunHbl BO3-
HUKHOBEHMS U MPU3HAKU OCIIOKHEHHUU 3ToW Tpynnbl. DakTopkl, BAUSIOMINE HA CUJIbI
B3aMMOJCHCTBHS KOJIOHHBI TPYO CO CTEHKaMU CKBa)KMHBI, U XapaKTep JEHCTBUS ITHX
¢dakTopoB. CriocoObl ompeneneHus MecTa npuxsata. Mepbl NPOPUIAKTUKH OCIIOXK-
HeHUI naHHOM rpymmbl. CrocoObl MUKBUAALMK MPUXBATOB. CrOCOOBI yCTpaHEHUs
XKe100000pa3HbIX BHIPAOOTOK B CTBOJIE CKBAYKUHBI.

2.9. BypuwibHasi KOJIOHHA

Ha3nauenne u KOMIIOHOBKa OYpHJIHHOM KOJIOHHBI. KOHCTPYKTHBHBIE OCOOCH-
HOCTH €€ 3JIEMEHTOB. XapaKTepUCTUKH PEe3b0OBBIX coequHeHui. CTaHaapThl HA TPY-
Obl M coeauHeHus. JJOCTOMHCTBA U HEAOCTATKHM KOHCTPYKUMUUA OYPUIBHBIX KOJIOHH.
Oo6nactu npumMeHeHus. [I[poyHOCTHBIE XapaKTEPUCTUKU TPYO U COCTMHEHUH.

VYcaoBus paboTel OypHIIBHOM KOJIOHHBI B BEPTUKAJIbHBIX U HCKPUBJICHHBIX
CKBO)XMHAX. Y CTOMYMBOCTH KOJIOHHBI TPYO MOJ IEMCTBUEM OCEBBIX U IEHTPOOEHKHBIX
CuJI, Bpaujarouero MmomeHTa. MakTopsel, BIUSIONIME HA paclpeeieHue HANpsKeHUn
1O JIJTUHE KOJIOHHBI.

Konebanus, Bo3HMKaromuye B OypuibHON KOJOHHE. Buael konebanuii u npu-
YUHBI BO3HUKHOBEHU. Pe3oHanc konebanuii. OTpunaTenbHble NOCIEACTBUSA Kojieha-
Hull. BausHue xonebanuii Ha paboTy OypHJIBHOM KOJIOHHBI M HIAPOIICYHBIX JOJIOT.
Crioco0bI IpeIoTBpaIIeHHs pe30HaHCa KoJIeOaHu .
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[TpuHLMIIBI BBIOOpPAa KOMIIOHOBKH OypHIIBHON KOJIOHHBI MPU Pa3HBIX CIOCOOax
Oypenus. Cnenuduka BbIOOpa KOMIIOHOBKM HUKHETO y4acTKa JJIsl IPEAOTBPAILEHUS
CaMOITPOU3BOJIbHOTO UCKPUBIICHHUS.

Pacuet OypuibHON KOJIOHHBI HA TPOYHOCTh. OOOCHOBaHUE BBIOOpA PACUETHBIX
Harpy3oK 1 Ko3((pUIHEeHTOB 3amaca NPOYHOCTH. DIIOPhl paCHpeesICHUs HalpsiKe-
HUM 110 JAJIMHE KOJIOHHBI PU Pa3HbIX criocobax Oypenus. [IpuHiuns! pacuera Ha
IPOYHOCTh B BEPTUKAJIBHBIX U UICKPUBJICHHBIX CKBAKMHAX. YUET U3HOCA U BIUSHUS
TEMIIEPATYPbI HA IPOYHOCTHBIE XapaKTepUCTUKHU. PacueTr ynnHeHns 0ypuiabHON KO-
JIOHHBI IOJT IEMCTBUEM HAarpy30K M TEMIIEPATyphI.

2.10. BypeHue HAKJIOHHO HATIPABJIEHHBIX U TOPU30HTAJIBHBIX CKBAKUH

[enu OypeHust HAKJIOHHO HAIIPABJICHHBIX CKBAXKUH.

Cnoco0Obl IPUHYIUTENBHOTO UCKPHUBJICHHSI CKBa)KMH IPH BpalaTeIbHOM Oy-
penun. CocoObl OPUEHTUPOBAHUS OTKJIOHUTENS B 33JaHHOM HampasieHuH. [Ipun-
UMbl pacyeTa yria YCTAHOBKH OTKJIOHUTENS; (DaKTOPHI, BIUSIONIME HA MOBEICHUE
OTKJIOHUTENS B npouecce OypeHusi. KoHTposb 3a HanpaBieHUEM CTBOJIa CKBaXKUHBI B
nepuos paboThl C OTKJIOHUTENEM IpU OYypeHHM C TUAPABIMYECKUMH U DJIEKTpUYE-
CKUMHU 3200WHBIMH JIBUTATEIISIMHU.

[Tpunuunel BeIOOpa TUMA U pacuera Npoduis cKkBakuHbL. DaKTOpHI, onpese-
JSAIOIIME TONYCTUMYH MHTEHCUBHOCTH MPHUHYAUTEIBHOIO UCKPUBIIECHUS CKBAa)KUHBI.
[TpuHLMIIBI BBIOOpA U pacyeTa KOMIIOHOBKM HMYKHETO y4acTKa OypUIIbHON KOJIOHHBI
Ju1st OypeHHsl THTEPBAJIOB HA0Opa, CTAOMIIN3alUU U CHY>KEHHS 3€HUTHOTO yriia

2.11. IlepBuyuHOEe BCKPbITHE NPOIYKTHBHBIX TOPU30HTOB

Bo3spnelicTBue npoOMBIBOYHOM KMIKOCTH Ha KOJUIEKTOPCKUE CBOWMCTBA U YAEIb-
HYI0 NPOAYKTUBHOCTh HE(PTEra30BbIX 3aJ€KEN U XapakTep uX u3MeHeHus. Crocoosbl
OLICHKHU CTEIECHU 3arpsA3HSAIOIIET0 BO3EHCTBUS MPOMBIBOYHOM KUIKOCTH HA MPOIYK-
TUBHBIN TIACT.

Metoabl NEpPBUYHOIO BCKPBITUS MPOAYKTUBHBIX IJIACTOB; UX JOCTOMHCTBA U
HEJO0CTaTKU, o0JacTu npuMeHeHus. [IpuHiunel BbIOOpa METO/la BXOKIEHHUS B MPO-
JNYKTUBHBIE 3aJI€KU C pa3HbIMU Kod(dduurentamu aHomanbHOCTH. [loHsTHS O THI-
POJIMHAMHYECKOM HECOBEPIICHCTBE CKBAKUH 110 CTENEHU U XapaKTEPy BCKPBITHUS.

2.12. OnpoOoBaHue MepcneKTHBHBIX TOPU3OHTOB

3amaun U CYIIHOCTh OMpPOOOBaHMs rOpU30HTA B mpouecce Oypenus. [Tpunnu-
nuanbHas cxema OrnpoOOBaHMs TOPU30HTA C TOMOIIbI0 MHOTOLIMKIIOBOTO MJIACTOMC-
IbITATENS.

TexHnomnorus onpoOoBaHus TOPU30HTA B IIpoliecce Oypenusi. OCHOBHBIE (paKTO-
pbl, BiMsitoue Ha 3(PEKTUBHOCTD Mpoliecca. 3aladyu U 00beM MOATOTOBHUTENIbHBIX
pabot k onpoboBanuto. [IpuHIMIBI BEIOOpA BETMYHUHBI IEIPECCUU, YUCIA U MPOIO0JI-
HKUTEIBHOCTHU, OTKPBITBIX M 3aKPBITHIX MEPUOJIOB OMPOOOBAHMS, COCTaBa U KOMIIO-
HOBKH KOJIOHHBI TPYO; 3a/1auu Ka)KJ0ro 1nepruojaa onpoOOBaHUS.

[IpuHIUIIBI KAYECTBEHHOW MHTEPIIPETAIIMHN PE3YIbTaTOB OMPOOOBAHMUS.

2.13. IlpoekTHpOBaHNE KOHCTPYKIHII CKBAKUHbI

OcHoBHbIE (DaKTOPBI, BIMAIOINIME HA BBIOOP KOHCTPYKIMHA CKBaXHH Pa3HOIO
Ha3HAYECHHUS.

3amaun IpoeKTUpOBaHUA. [IpUHIUIIBI MPOEKTUPOBAHUS KOHCTPYKIIUI U BBIOO-
pa ONTUMAJILHOTO BApUAHTA.

2.14. KpenjieHue CKBa:KUH
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KoHcTpyKkTHBHBIE 0COOEHHOCTH COBPEMEHHBIX 00CAIHBIX TPYO M UX COeAMHE-
Huil. JIOCTOMHCTBA U HEJJOCTATKU 00CAIHBIX TPYO U COEIMHEHUM pa3HbIX MOAU(DUKa-
nuii. O6nacTu NPUMEHEHUS.

[IpoyHOCTHBIE XapaKTEPUCTUKUA OOCAIHBIX TPYO M UX COCOUHEHMN. Y CIOBHUS,
JUISL KOTOPBIX PAaCCUUTBIBAKOT ITPOYHOCTHBIE XapPAKTEPUCTUKU. BiMsHHE TBYXOCHOIO
HaANPsKEHHOTO COCTOSIHUSL Ha NMPOYHOCTHBIE XapaKTEPUCTHKU TPYO M COEAMHEHHUHU.
BnusiHue cnnoco0a HarpykeHusi Ha HECYIIYIO CIOCOOHOCTB TPYO.

VYcnoBus paboThl KOHAYKTOPOB, MPOMEXKYTOUHBIX M AKCIUTyaTal[MOHHBIX 00-
Ca/JIHBIX KOJIOHH B CKBa)XMHAX Pa3HOr0 HA3HAYEHUS B MHTEpBajiax C pa3HbIMH TEPMO-
OapUYECKUMH YCIOBUSIMU.

[IpuHIMIBI pacdyeTa PaBHOMPOYHBIX OOCAIHBIX KOJIOHH. OCHOBHBIE IOMYIIIe-
HUS, MTOJIOKEHHBIE B OCHOBY METOAMKHU pacyeTa. JJoCTOMHCTBA M HEAOCTATKH METO-
nukH pacdera. CriocoObl ydyeTa CTENeHU u3Hoca TpyO, HHTEHCUBHOCTH MCKPUBIICHUS
CKB&)XHMHBI, XapaKTepa U YCJIOBUI HArpykKeHUs B HEYCTOMYMBBIX MOPOJAX IPH pac-
yeTe 00caaHbIX KOJIOHH. [IoHATHE 0 cocTaBHOM Kpemnu, ee JOCTOMHCTBAX U HeI0CTaT-
Kax.

[TpuHUIMIIBI pacyeTa NpeleabHOro U paboyero pexXUMoB CIycKa 00CcaIHbIX KO-
JIOHH, CHA0XEHHBIX OOpaTHBIMU KJIallaHAMH.

2.15. Pa3o01enne niacros

HazHaueHne TaMIOHaXHBIX MaTepHalioB U TpeOoBaHus K HUM. [lonsarus o Oa-
30BBIX TAMIIOHAXHBIX LeMeHTax. Kinaccudukanus TaMnoHa)KHbIX EMEHTOB U 00Ja-
CTH PUMEHEHHS KaXJA0i MapKku 0a30BOr0 LIEMEHTA.

XUMHUKO-MHAHEPAJIOTHYECKUM COCTaB LEMEHTOB. lIpomeccsl ruaparauuu u
TBEpACHUS.

OcCHOBHBIE CBOWCTBAa LIEMEHTA, TAMIIOHAXKHOTO pacTBopa M KaMHs. CrocoOsbl
MU3MEPEHUS CBOMCTB. BiMsiHue TemMiiepaTypsl U JaBJICHUS HA CBOWCTBA TAMITIOHAYXKHO-
ro pactBopa u kamHs. [ToHsiTHE O KOPPO3UU LIEMEHTHOTO KaMHsl, €€ MPUYHUHAX U pa3-
HOBUJHOCTSX KOppO3uH. lIpvHIMIBI peryaupoBaHus CBOMCTB TaMIIOHAXHOT'O pac-
TBOpa U KaMHH.

[TpuHuMIIBI BEIOOpA cOCTaBa TAMIIOHA)KHOT'O MaTepHalia U TaMIIOHaKHOTO pac-
TBOpa JUII KOHKPETHBIX FOPHO-T€OJOTHMYECKUX YCIIOBUWA LIEMEHTHPOBAHUS CKBAXU-
HBI.

CriocoObl EPBUYHOTO U PEMOHTHOTO IIEMEHTUPOBAHMS: CYIIHOCTb, JOCTOUH-
CTBa, HEJIOCTATKH, 00JIACTH MPUMECHECHUSI.

OcHoBHBIE (DaKTOPBI, BIMSIOIME HA TIOJHOTY 3aMELIEHUS] TPOMBIBOYHOM JKH/I-
KOCTH TaMIIOHaXHBIM PAaCTBOPOM M Ha Ka4€CTBO pa300LIEHUS TIACTOB.

OCHOBHBIE OCJIO)KHEHHS TTPU LIEMEHTUPOBAHUM, UX MPUYUHBI; CIOCOOBI Mpey-
IIPEXKICHUS OCII0KHECHUM.

[IpuHuunel pacdera IIEMEHTUPOBAHHUS CKBRXUHBI B 33JaHHBIX TOPHO-
reojioruyeckux ycioBusx. [lonsitue o nmpenenbHOM U paboyeM pexxnumax LHEeMEHTHPO-
BaHUs. BbIOOp 1IEMEHTHPOBOYHON TEXHUKU U CXEMbl OOBS3KU €€ JJIs peau3aluu
pacueTHOro pabo4ero pexuma IeMEHTUPOBAHUS.

CriocoObl MpoBEpKH KadecTBa lieMeHTHpoBaHus. CyITHOCTb U 00JIaCTH IpUMe-
HEHUS KaX/10To crocooa.

2.16. 3akia0unTe/ibHbIe PA00THI NPH OYPEHNH CKBAKUH
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CriocoOb1 00BsA3KM 00CaTHBIX KOJOHH Ha YCThE M MPOBEPKH MX FEPMETUYHO-
ctu. [IpuHIune! pacyera gaBieHUs ONMPECCOBKU KOJIOHH U TTTyOMHBI CHYKEHHS YPOB-
HS KUJKOCTH ISl TIPOBEPKU TepMeTUYHOCTU. [IpruuHbl 1 criocoObl pacyera yCuius
HATSDKEHHS 00CaHBIX KOJIOHH ITPU OOBS3KE.

CriocoObl BTOPHYHOTO BCKPBITUS MTPOAYKTUBHBIX TOPU30HTOB. OCHOBHBIE (PaK-
TOpBI, BIUsIONMNE HA 3()()EKTUBHOCTD BTOPUYHOTO BCKPBHITHA. XapaKTep U CTEIECHb
BJIMSHUS crioco0a rnepdopanuy Ha COCTOSIHUE IIEMEHTHOTO KaMHSI M TepMETHYHOCTh
KpEeIu CKBaKHHBI.

Crioco0bI BBI30Ba MPUTOKA TUIACTOBOTO (PIIFOM]IA TTOCIIE BTOPUYHOTO BCKPBITHSI.
D¢} dexkTUBHOCTh KaXXKIOTO CIToco0a, JOCTOMHCTBA U HEJAOCTATKH, 00IacTH MPUMEHE-
Husi. O00OpyAOBaHNE YCThs CKBa)XMHBI AJisl iepdopauy U BbI30Ba MPUTOKA. 3adauu
UCTIBITAHUS] CKBAXKUHBI, 3aKOHYCHHON OypEeHUEM.

2.17. JInkBuaanus U KOHCEPBalUs CKBAKMH, HA3HAYEeHUe, 3a1a4H U CII0-
co0bI

Hasznauenue, 3a1auu ¥ criocoObl TIMKBUAIMY U KOHCEPBALIMU CKBAYKUH.

PEKOMEH/IATEJBLHBI BUBJIMOTPA®UUYECKHI CITUCOK K
PA3JIEJTY 2

OcHoBHas JuTEpaTypa

1.bypoBbie komriekchl. COBpeMEHHbIE TEXHOJIOTUU U o0opyaoBanue / Koi.
aBTopoB noj penakuueidn A.M. I'ycmana u K.II. ITopoxkckoro. Hayunoe usnanue. -
Exarepun0Oypr, 2002

2. bacapeirun F0.M., bynaros A.U., [Ipocenko KO.M. OcnoxxHeHus U aBapuu
npu OypeHuH HEPTIHBIX U Ta30BbIX CkBaxuH. - M.: Hempa, 2000.

3.P.ATanmxymsan, A.I''Kanuaun, b.A.Hukutun. WuxenepHsie pacy€Tsl mpu
Oypenun rimybokux ckBakuH. CripaBounoe rmocodbue. — M.: Hexapa, 2000.

4.Ceparox H.U., Kynukos B.B. , TynrycoB A.A u ap. bypeHue ckBaxuH pas-
JMYHOTO Ha3HayeHus. - M.: POCCHUCKHMI TOCYIapCTBEHHBIM TI€0JOrOpa3BeIOYHbIN
yHuBepcuTeT, 2007.

5.Kamuaun A.I'. Bypenue HeTSIHBIX UM ra30BbIX CKBaXUH / y4eOHUK Uil BY-
30B. - M.: llentpJIutHedrel a3, 2008

6.bypoBoe obopynoBanue. CripaBouHUK B 2Xx Tomax. / A6ebakupos B.D., Ap-
xanrensckuit B.JI., bypumos [O.I'. u op. - M.: Henpa, 2000

7. bynatoB A.M., Makapeunko ILIIL., ITpocenkos FO.M. BypoBbie mpombIBOY-
HBbIC ¥ TAMIIOHAYXKHBIE PACTBOPHI: Y4eb. mocodue /yist By30B. - M.: Henpa, 1999.

8. bynatoB A.U., IIpocenkoB IO.M., IllamanoB C.A. TexHUKa U TEXHOJIOTHS
OypeHusi HE(TSHBIX M Ta30BBIX CKBaXWH: / y4eOHHMK 11 By30B. - M.: Hempa-
buznecuentp, 2003.

9. BypoBbie TIPOMBIBOYHBIE KUAKOCTH: YueO. mocodue / H.U. Huxomaes,
FO.A. Hudonros, I1.A. biinnos. Cankrt-IlerepOyprckuii rocy1apCTBEHHBIN TOPHBIMA
UHCTUTYT (TexHuueckuil yauusepcutet). CII6.: 2002.

10. bacapeirun F0.M., bygnukos B.®., bynatoB A.U., I'epacbkun B.I'. Ctpo-
WTEJIbCTBO HAKIIOHHBIX Y TOPU30HTAIBHBIX CKBaKUH. - M.: Heapa, 2000.

11. Kanunaun A.I'., l'anmxymsin P.A., Meccep A.I'. CnipaBoYHUK MHXEHEpa-
TEXHOJIOTa 10 OypeHuto TIIyOOKuX ckBaxuH. - M., Heapa, 2005.
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12. Slcor B.I'., Meicmiok M.A. Ocnoxuenus B Oypernn: CripaBO4HOE TTOCO-
oue. — M.: Henpa, 1991.

13. Kanunun A.T'., JlutBunenko B.C., Pagun A.W. OcHoBbl Oypenus HedTs-
HBIX U Ta30BBIX CKBaXHUH. YueOHoe nocodue. - CI16.: CIIITU (TY), 1996.

14. bacapeirun FO.M., bynatoB A.U., [IpocenkoB KO.M. 3akaHunBaHue CKkBa-
)uH / YueOHoe rmocobue aiis By30B. - M.: Hexapa-busnectentp, 2000.

15.T'anmxymsin P.A., Kanunun A.T'., Hukutun b.A. HXeHEepHBIE pacyeThI
npu OypeHuu riyookux ckBaxuH. - M.: Henpa, 2000.

JlonoJiHUTeIbHAS JINTEPaTypa

1. bangenxo J.®., banaenko @.J1., 'HoeBbix A.H. BunToBbIe 3a00MHBIE IBU-
rarequ. M.: Henpa, 1999.

2. Tpurynenxuii B.I'., JlykpstHoB B.T. IlpoektupoBaHre KOMIIOHOBOK HHK-
Hel yactu OypuiibHOM KotoHHBL. M.: Hempa, 1990.

3. bynnukoB B.®., bynaroB A.U., Makapenko ILII. IIpoGnembl MexaHWKHU
OypeHus u 3akaHuuBaHusA ckBaxuH. M.: Henpa, 1996.

4. bynaroB A.U., AetucoB A.I'. CipaBoYHUK WHXKEHEpa MO OypeHHUIO, TOM
1,2. - M., Henpa, 1985;

5. UBaues JI.M. IIpoMbIBOYHBIE KUIKOCTH U TaMIOHaXKHbIE cMecu. M.: Henpa,
1987.

6. Kynpsimos b.b., SIkoBineB A.M. bypenne CkBaXUH B OCIOKHEHHBIX YCIOBU-
ax. M., Henpa, 1985 r.

7. Cepena H.I'., ConoBbeB E.M. bypenue He(TAHBIX U ra30BbIX CKBaXUH. M.:
Henpa, 1988, 356 c.

8. MacnennukoB U.K. BypoBoit uactpyment. CnpaBouynuk. - M., Henpa, 1989;

9. Horancen K.B. Cnytauk OypoBuka. CripaBounuk. - M., Henpa, 1990;

10. ComBak A.U., TlomoB A.H. Pa3pymieHue TOpHBIX TOpOA MpH OypeHuu
CKBaXXWH. Y4eOHUK 1Jis1 BY30B. - M., Henapa, 1986;

11 Kanunuu A.T'., I'puropsts H.A., CyntanoB b.3. Bypenue HakJIIOHHBIX CKBa-
xuH. CnpaBouHuk. - M., Heapa, 1990.

12. I'peit Jx.P., Japmu I'.C.I'. CoctaB u cBoiicTBa OYpOBBIX areHTOB (TIPOMBI-
BOYHBIX *)ujkoctei). M., Heapa, 1985 r.

13.. TanromeBckuii B.C., AmueB H.U., Toncteix U.®d. CpaBouHOE pyKOBOJI-
CTBO IO TaMITOHAXHbIM Matepuanam. M., Henpa, 1987 r.

14. KynpsimoB b.b., fIkoBneB A.M. bypeHue ckBaXuH B OCIOKHEHHBIX YCIO-
Busix. M., Henpa, 1985 r.

15. Pe3nnuenko U.H. Ilpurotonenue, o6padboTka u O4YMCTKA OYypOBBIX pac-
TBOpOB. M., Henpa, 1982 r.

16.ConoBréB E.M. 3akaHunBaHue CKBaXUH. Y4YEOHUK J1Jis By30B. - M., Henpa,
1979.

17. ConoBréB E.M. 3agauynuk 1Mo 3aKkaHUYMBAHUIO CKBAXKUH. YUeOHOE mocooue
115 By30B. - M., Henpa, 1989.

ba3bl JAAHHBIX, I/IH(l)OpMaIII’IOHHO-CHpaBO‘IHbIe U MMOUCKOBbIC CUCTEMBbI:
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bubmoreka ['opHoro YHHBEpCUTETA www.spmi.ru/node/891
Poccuiickas rocynapcTBenHas Oubamorexa www.rsl.ru
Poccwuiickas HanoHanbHast OMOIMOTEKA www.nlr.ru
bubnuoTtexa AkajgeMun HayK www.rasl.ru
Bubnuoteka no ecrectBeHHbIM Haykam PAH www.benran.ru
Bcepoccuiickuii HHCTUTYT HAyYHOU U TEXHHYECKOM Www.viniti.ru
unpopmanuu (BUHUTN)

[CocymapcTBeHHast MyOJUYHAs HAYYHO-TEX HUUECKast www.gpntb.ru
o6ubnmoreka

Hayunas 6ubnmmorexka Cankt-ITerepOyprekoro rocy- www.geology.pu.ru/library/
JAPCTBEHHOTO YHUBEPCHTETA

Hayunas snexrponnas 6udanoreka eLIBRARY.RU elibrary.ru

CnennasibHble HHTEPHET-CAUThI

Bce o reonoruun geo.web.ru
['eoundopmmapk www.geoinform.ru.
Earth-Pages www.Earth-Pages.com
Nudopmannonnas cucrema «EanHoe OKHO JOCTYyIA K window.edu.ru/window/

06p330BaTeJ'IBHBIM pecypcam» li brary? p_ru br=2.2.74.9
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