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1. OBIIME INIOJIOKEHUSA

K BcTynuTenbHbIM HCHBITAHUSM [0 MpOTrpaMmaM IOATOTOBKH HAy4YHO-TIEIarorH4ecKuX
kanpoB B acnupantype Cam[ TV pomyckaroTcs Jiwia, HMEIOIIME 00pa30BaHUE HE HUXKE BBICIIETO
(cenuanuTeT WM MarucTparypa).

[Ipuem ocymiecTBisieTCS Ha KOHKYPCHOM OCHOBE MO pe3ylbTaTaM BCTYIMUTEJIbHBIX
HCTIBITAHU M.

[IporpaMMa  BCTYNUTENbHBIX HCIBITAHUA 1O MOporpaMMaM TMOJATOTOBKM — HAy4YHO-
[earornyeckux KaJpoB B acnupaHType Mo HampasieHuto 21.06.01 I'eosorus, pasBenka u
pa3paboTKa IMOJIE3HBIX HCKOMaeMbIX, mnpoduin: TexHomorus OypeHUs U OCBOCHHS CKBAaXKUH,
Pazpabotka u sKcruryatanuss HE(TSHBIX U Ta30BBIX MECTOPOXKICHHM COCTaBJIeHAa HAa OCHOBAHUU
denepanbHBIX ~ TOCYIApCTBEHHBIX  00pa3oBaTeNbHBIX  CTAHJApPTOB [0  HaIlPaBJICHUAM,
COOTBETCTBYIOIIMM YKPYIMHEHHOW rpymnne HanpasieHuil noarotoBku 21.00.00 IIpuknaanas
reoJorusi, TOpHOe Jeno, HeTerazoBoe Jej0 U reojie3us, U, OXBAThIBACT 0a30BbIC TUCIUILIMHBI
MOATOTOBKU CIEUAINCTOB U MaruCTPOB MO JAHHBIM HAIPABICHUSIM.

2. HEJb BCTYIIUTEJBbHOI'O UCIIBITAHUSA

BerynuTenbHble UCHBITaHUS MPU3BAHbBI ONPEAEIUTh CTENEHb T'OTOBHOCTH IMOCTYMAIOILEro K
OCBOEHHUIO OCHOBHOH 00pa3oBaTeIbHOM MpOrpamMMbl acHMpaHTypbl no HampasieHuto 21.06.01
I'eosiorusi, pa3Benka M pa3paboTKa MOJE3HBIX MCKOMAEMbIX, MPOQHUIN MOAroToBKM TexHonorus
OypeHUsT W OCBOGHHsI CKBaXWH, Pa3zpaboTka ® OKciuryaTanus HE(TSHBIX ¥ Ta30BBIX
MECTOPOXKICHUM.

3. ®OPMA ITPOBEJIEHUA U KPUTEPUU OLNEHKHU
BCTYINUTEJIBHOI'O UCIIBITAHUSA

BerynutenbHoe WCHBITAHWE TPOBOAMTCS B NHCHbMEHHOM (oOpME B COOTBETCTBUU C
yCTaHOBJIEHHBIM IpueMHOM komuccuent CamI' TV pacnucanuem.

[Toctynatoniemy npesuiaraeTcsi OTBETUTh MUCbMEHHO Ha BONPOCH! U (WJIM) PEHIMTh 3a/ladyul B
COOTBETCTBUM C HK3aMEHALMOHHBIMU 3a/IaHUSIMU, KOTOPBIE OXBATBIBAIOT COACPKAHHUE PA3/EIOB U
TEM MPOrpPaMMBbI BCTYNUTEIbHBIX UCIBITAHUH. J{JI51 HOArOTOBKM OTBETA MOCTYIAIOIIUE UCTIOIB3YIOT
9K3aMEHALIMOHHBIE JIUCTHI, KOTOPBIE BIIOCIIEICTBUN XPAHATCS B UX JIMUYHOM JEIIE.

[Tpu npueme Ha 0OydyeHHE MO MPOrpaMMaM MOATOTOBKM HAayYHO-TIEJArOrMuecKUX KaJpoB B
acCIHUpaHType Pe3yJbTaThl KaXk/I0I0 BCTYIUTEIbHOTO UCIBITAHUS OLEHUBAIOTCS MO MATHOANILHOM
LIKaJIe.

MuHMManbHOE  KOJMYECTBO  OaioB Ui KaXJOro  HAlpaBlIEHUS  MOJTOTOBKH,
MOATBEP K IAIOIIEE YCIEIIHOE MPOX0K/IEHNE BCTYITUTEIBHOIO UCTIBITAHUS, COCTaBIIsIeT 3 OaJsJia.

HIkana oneHNBAHHUA .

«OTJIHYHO)» — BBICTABIISETCS, €CJIM MOCTYNAIOIINI MPEACTaBUI pa3BEPHYThIE, YETKHUE OTBETHI
Ha OCHOBHBIE BOTIPOCHI SK3aMEHAIIMOHHOTO Ouiera.

«Xopouo» — BBICTABIISIETCS, €CIIA MOCTYNAKOMUN MPEACTaBUI OTHOCUTEIBHO Pa3BEPHYTHIE,
YeTKHE OTBETHl HA OCHOBHBIE BOIIPOCHI AK3aMEHAIIMOHHOTO OMIIeTa;

«YI0BJIETBOPUTENbHO» — BBICTABISETCA, €CIN MOCTYNAKOMUN MPEACTAaBUI OTHOCHTEIBHO
pa3BepHyTble, YETKHE OTBETHl HA OCHOBHBIE BOIPOCHI 3K3aMEHALMOHHOTO OWJIeTa. MpPU 3TOM
HEKOTOpBIE OTBETHI PACKPHITHI HE MOJHOCTHIO;

«HeynoB1eTBOPUTEJIBHO» — BBICTABIISIETCSA, €CIM NP OTBETE IOCTYMAIOIIEr0 OCHOBHBIE
BOIIPOCHI OMIeTa HE PACKPBITHI.



4. TIEPEYEHD PA3JIEJIOB, TEM U CIIUCOK JIMTEPATYPBI
PA3JIEJI 1. TEXHOJIOI'USA BYPEHUSA 1 OCBOEHUSA CKBAKUH

Du3uKo-MeXaHNYeCKHe CBOiicTBA B HaNpsAKEHHOE COCTOSIHUE I'OPHBIX MMOPOA

HanpsikeHHOE COCTOSIHME OCaI0YHBIX ITOPOJ B YCIOBUAX €CTECTBEHHOIO 3aJICTaHMs B HEpax
3emun. IloHATHA O rpagMeHTax AAaBJIEHUM T'MIPOpaspblBa, IUIACTOBOrO M MOpoBoro. I'mapopaspsis
nopof. IlonsTHe 00 aHOMAJIBHBIX IUIACTOBBIX JABJICHUSAX. XapaKTep U3MEHEHUS MEXaHWYECKHX
CBOWCTB FOpHBIX NOPOJ ¢ r1yOuHOoN. HopManbHOE 1 aHOMalIbHOE YIIJIOTHEHHE 0CAJ0YHbBIX TOPO/I.

MexaHnuyeckue CBOMCTBA IOpHBIX NOpoX. IloBeneHue ropHbIX MOpPOX NpU HMPOCTHIX BUIAX
HaIPSDKEHHOTO COCTOSIHUA. YIIPYrMe U MPOYHOCTHBIE XapaKTEPUCTUKHU MOPOJ ITPH MPOCTHIX BUAAX
HANPSHKEHHOTO cocTOstHUA. OTHOCHUTENbHAS IPOYHOCTH MOPOJ IIPU PA3HBIX BUAAX JieOopMalnid.

MexanusMm paspylieHus TopHbIX Mopod. OcoOEHHOCTHM MeXaHHW3Ma pas3pylleHus Ipu
JUHAaMHAYECKOM BJIaBJIMBAHUU. Y CTAJIOCTHOE Pa3pyLICHHE ITOPOI.

AOpasuBHOCTh TOpHBIX TOpoja. [lokazarenn wu3HOca MeTauioB. CXeMbl HW3Y4YECHHS
M3HALIMBAaHUS METAJUIOB [IPH B3aUMOJIEHCTBUU C TOpHbIMU nopojamu. [lokazarenu abpasuBHOCTH U
CIOCOOBI UX OIpeIeIEeHus.

Iloponopa3pymarommii MHCTPYMEHT JJisl OypeHus] CKBAKUH

OCHOBHBIC TIPUHIMITBI MEXAaHHYECKOTO pPa3pylIeHHs TOpoA Npu OypeHHH CKBaKHH.
Knaccudukanusa mnopogopa3pylialomiuX HWHCTPYMEHTOB [0 HA3HAYCHUIO M TI0 XapakTepy
BO3JIeHCTBUS Ha Opoay. OCHOBHBIE TUIIBI OYPOBBIX JOJIOT.

KepHomnpuemnsie ycTpoiicTBa U OypuiibHbIe TOI0BKH. OCOOEHHOCTH KOHCTPYKINil. DakTopsl,
BJIUSIIOLIME HA [TOJIHOTY 0TOOpa U BBIHOCA KEPHA.

Pe:xxuMm OypeHusi riiy0OKHX CKBasKHH

OcHoBHbIE (haKTOPHI, BIUSIOLINE HA TEXHOJIOTUYECKHE MToKa3aTean paboThl JOJIOT.

@DaxTOopHl, BAUSAIOUIME Ha U3HOC BOOPYKEHHS U OTOP JOJIOTA.

Pacuer Bpamiaromero MOMEHTa ¥ MOITHOCTH, HEOOXOJAUMBIX Il pabOTHI 10JIOTa Ha 3a00e€.
XapakTep ¥ IPUYMHBI U3MEHEHHs BPAIIAIOLIEro MOMEHTa BO BpeMeHH. [IoHsATHE 0 IMHAMUYHOCTH
paboThI HIAPOIIEYHOTO JOJI0TA U AMHAMUYECKOM COCTaBIIAIOIIEH OCEBON HATPy3KH.

Ontumuzanus pexumoB Oypenus. Kpurtepunm »sddexkruBHocTn pexuma. TexHomorus
0TpabOTKHU JOJIOT C UCTIOIb30BAaHUEM PA3IMUHbIX KpUTEpUEB 3PPEKTUBHOCTH.

OcHoOBHbIE IOHATHS U3 THAPOMEXaHUKH NMPOMBIBOYHBIX JKHAKOCTEH

HeycranoBuBmuecs TedeHuss. HepuuoHHas  COCTaBIAMOINAs  TUAPOJUHAMHYECKOTO
nasneHus. [IpuHIMNBI pacdera TMAPOAMHAMUYECKHUX JABICHUN MPU CIIYCKE U MOJBEME KOJOHHBI
TpyO, MpH BOCCTAHOBJICHWH LUPKYIALUU BA3KOIJIACTUYHOM M THKCOTPOMHON HPOMBIBOUHBIX
JKUJIKOCTEH.

Peonornueckue monenu. [IpuHIUIIBI pacyeTa ruAPaBIMYECKUX TIOTEPD IIPU YCTAaHOBUBILIEMCS
JAMUHAPHOM U TYpOYJE€HTHOM TE€UEHUHU BA3KUX U BSI3KO-TUIACTUYHBIX KUAKOCTEH.

[IpuHIMIIBL pacyera NMPeaenbHO AOIYCTUMOM CKOPOCTH BOCXOSUIETO IOTOKA B CKBAKHUHE
IpU YCTAaHOBUBIIEMCSI TEYEHWH U TPEIENbHOIO pEeXHMMa CIycKa KOJOHHBI TpyO mpH
HEYCTaHOBUBLIEMCS TEYCHUU.

PaBHOBeCHE TBEpABIX YACTHI] B KUAKOCTH. CKOPOCTh BUTAHUSI U CKOPOCTh BBIHOCA YACTHII
notokoM. [TpuHIunsl pacyera 00bEMHOM CKOPOCTH T€UEHHUs, HEOOXOAMMOMN Ul BHIHOCA YACTHIL U3
BEPTUKAIBHOW U TOPU30HTAIBHON CKBAKUHBI.

BonHoBBIE TpoIiecChl M UX palMOHAIBHOE MCHOJIb30BaHUE MPU OypeHUH M 3aKaHYMBAHHU
CKBa)XHH.



TexHo0rns pasjM4YHBIX CIIOCO00B BpaliaTeJIbHOro OypeHust

OcoOeHHOCTH TEXHOJIOTUH OypeHHs] ¢ MOMOUIbIO 3JIEKTPOOYpOB.

Crneuunguka B3auMOCBSI3U TapaMeTPOB PEKUMa POTOPHOTO OypeHusl.

OcobeHHocTH  TexHOJOrMM TypOuMHHOro Oypenus. Kiaccudukanust COBpEMEHHBIX
TypO0OypoB. IlpuuuHBI OTIMYMS BBIXOJHOMW XapaKTEpUCTUKH TypOoOypa oOT paboueit
XapaKTePUCTHKHU €ro TypOuHbI. [IpUHIUIBI pacyeTa U MOCTPOSHUSI KOMILIEKCHON XapaKTePUCTHKU
COBMECTHOM paboOThI cUCTEMBI "TYypOOOYyp-10JI0TO-TIOpoIa" TPH MOCTOSIHHOW O0BEMHON CKOPOCTH
TEYEHUSI TPOMBIBOYHOM JKUKOCTH.

OCOOCHHOCTH TEXHOJIOTHMM OYpeHHs C TMOMOIIbI0 BHHTOBBIX 3a00WHBIX nBurateneit B3I
Paboune xapakrepuctuku B3J/[. KomriekcHas xapakTepUCTHKAa COBMECTHOM DPabOOTBI CHCTEMBI
"B3/1-nomoto-mopoaa 3abos" TPH IMOCTOSHHONH OOBEMHON CKOPOCTH TEUCHHsS IMPOMBIBOYHOM
xuakoctu. OCOOEHHOCTH COBMECTHOM paboThl B3] 1 rHApOMOHUTOPHOTO JI0JIOTA.

PatGouue :xuaKkocT 1J15 OypeHus ¥ 3aKAHYNBAHUA CKBAKUH

Hasnauenue u pynknum sxunkocreit. Kitaccupukarms.

[TpoMBbIBOUYHBIE >KUJIKOCTH Ha IOJIMMEpPHOW M OuomnosuMmepHoi ocHoBe. CocTaB CBOICTBa,
CIOCOOb! MOBBIEHUS (EPMEHTATUBHOW YCTONYMBOCTH, TEPMOPYCTOMYMBOCTH, PErylupOBaHHE
CBOMCTB. JIOCTOMHCTBA U HEOCTATKH.

['MuHMCTBIE CYCHEH3UH: COCTaB, OCOOEHHOCTH CTPOEHUS M CBOMCTB BaXKHEMIIMX TNTIMHUCTBIX
MUHEPAJIOB, BIJMSHUE MHUHEPAJIOrMYECKOI0 COCTaBa W BUJA IOIJIOIIEHHBIX KaTHOHOB Ha
rUpaTalnyio, JUCIIEpTUPOBaHKE IJIMH U CBOMCTBA CycnieH3ui. PerynupoBaHue cBONCTB INIMHUCTBIX
CYCIIEH3MI: NPUHLMUIBI PEryjIupoBaHUs; KJIacCU(UKALNSA XUMUYECKHMX PEAareHTOB MEXaHU3MBI
JICICTBHS pEareHTOB Ha TIIMHUCTBIE cycnieH3uu. [IoHATHS 0 TepMOCOIEyCTONYNBOCTH PEAreHTOB U
00pabOTaHHBIX UMH CYCIIEH3UH ¥ MPUHIIUIIAX OLEHKH TEPMOCOJICYCTOHUYNBOCTH.

AspupOoBaHHbIE POMBIBOYHBIE JKUIAKOCTU U MeHbl. CrIocoObl a3pUpOBaHUS M CTAOMIM3ALMU
a’pUPOBAHHBIX cuCcTeM. [IpUHIUIBI peryIupoBaHus CBOWCTB. [[oCTOMHCTBa, HEIOCTATKU, 00JIACTH
IIPUMEHEHHS.

Paboune xuakocT Ha YIJIEBOJAOPOJHOW OCHOBE, NpakTHuecku Oe3BojaHble. Cocras,
CBOMCTBa, TpeOOBaHMs K MaTepHuajaM JJs MPUroToBieHUs. [IpuHIMIBI peryaupoBaHus CBOMCTB.
JlocTonHCTBa, HETOCTATKU, 00JIACTH TPUMEHEHUS.

OOpailieHHbIE 3MYJIBCHOHHBIE MNPOMBIBOUHBIE JKMIKOCTH Ha YIJIEBOJOPOJHONH OCHOBE.
CocraB, CBOICTBa, CIOCOOBI CTAaOMIM3AIMM M PETYIUPOBAaHUS CBOMCTB AMyJbcui. [IpuHIIMITBI
OLIEHKU CTaOMJIBHOCTH 3MYJIbCHNA. JJOCTOMHCTBA M HEAOCTATKU, O0JIACTH IPUMEHEHHSI.

I'enp - TexHosorusa paboumx xuakocreil. IIpomMbIBOUHbBIE )KUJIKOCTH C KOHJIEHCHUPOBAHHOM
TBepaoi azoil. IlpuHumnel mosyueHust aucnepcHod ¢aspl. CrnocoObl  peryiaMpoBaHus,
CTETNIEHU JIUCIIEPCHOCTH U  CTPYKTypooOpa3oBaHMs. I[IpMHIUMIBI peryiavpoBaHUsl CBOICTB.
JlocTouHCcTBa M HegocTaTKU. O6IacTh MPUMEHEHMS.

Topdo-, canponieneBo- u acOecTcoaepKaIIue KUIKOCTH.

CrienuanpHble TEXHOJOTMUYECKUE KUAKOCTH JJIsi OCBOEHUS, NMPOBEACHHS MepPOoparnoOHHbBIX
paboT, ruApopa3phiBa MIACTOB, INIYIIEHUS CKBaKHH.

[IpuroroBneHue, OYHMCTKA, YTSDKEICHHWE M PETYIMpPOBaHUE COAEp)KaHUS TBepAod Qasbl
IIPOMBIBOYHBIX KUJAKOCTEH. COCTaB HUPKYIALNOHHON CUCTEMBI, HA3HAYEHUE OCHOBHBIX Y3JIOB €€,
XapaKTepUCTHKA MEXAHU3MOB OUMCTHON CUCTEMBI.

Jerazauust nmpoMbIBOYHBIX KuakocTed. CrocoObl MeXaHWYEeCKOM, BaKyyMHOW u (usmko-
XMUMUYECKOH Jlera3anuu 1 ux 3¢ (HeKTUBHOCTh; 00JaCTH MPUMEHEHHUS.

[TpunuMnb! BEIOOpa cocTaBa U HOPMUPOBAHUSI OCHOBHBIX CBOMCTB MPOMBIBOYHBIX JKUIKOCTEH
111 OypeHUs! B KOHKPETHBIX TOPHO-T€0JIOTUYECKUX YCIOBHSIX.

BypunibHas KoJ10HHA

[TpuHIMIBl BBIOOpa KOMITIOHOBKM OYpHMIIBHOW KOJIOHHBI TPH Pa3HbIX croco0ax OypeHus.
Crnenuduka BpIOOpa KOMIOHOBKM HIKHETO y4acTKa Ui MPEJOTBPALICHHUS CaMOIPOU3BOIBHOTO
UCKPUBIICHMSL.

Ha3nauenue u coctaB KOMIIOHOBKHM OypHIBHOW KOJOHHBI. KOHCTpYKTHBHBIE OCOOCHHOCTH
JIEMEHTOB €€. XapaKTepUCTUKU pe3bO0OBbIX coequHeHuH. CTaHgapThl Ha TPYObl M COEIUHEHMS.
JIOCTOMHCTBAa W HENOCTaTKU KOHCTPYKUMH OypuibHOM KojmoHHBL OO0jacTu NpUMEHEHHS.



[IpouHOCTHBIE XapaKTEPUCTUKU TPYO M COCTUHEHHIA.

VYcnoBust paOoTbl OypHJIBHONW KOJIOHHBI B BEPTUKAIBHBIX M HCKPHUBICHHBIX CKBa)KMHAaX.
VYCcTONUMBOCTE KOJIOHHBI TPYyO TMOA ACWCTBHEM OCEBBIX M LEHTPOOEKHBIX CHJI, BPAIIAIOIIEro
MOMeEHTa. DaKTOpPBI, BAUAIOUINE HA PACIIPEACICHUE HAIPSHKEHUN 10 [UTMHE KOJIOHHBI.

Konebanusi, BO3HUKaiolmye B OypuiIbHOH KoJOHHE. Buasl komebGaHuil M NPUUYHMHBI
BO3HUKHOBEHHUA. Pe3onanc konebanuil. OTpuuaTenbHbE MOCIEACTBUS KojeOaHui. BrnusHue
KosnebaHuii Ha paboTy OypMIIBHOHN KOJIOHHBI M IIAPOIIEYHBIX A0JI0T. CrocoObl MpeaoTBpaLICHHUs
pe3oHaHca KoneOaHHH.

Pacuer OypuibHON KOJOHHBI Ha IMPOYHOCTb. OOOCHOBaHUE BbIOOpA PacUYETHBIX HArpy3ok U
KO3 (PHUIHMEHTOB 3araca IPOYHOCTH. DMIOPhI pacpeieieHNs HAPKEHUHU 10 JUTMHE KOJIOHHBI IIPU
pa3HbIx crocobax Oypenus. [IpuHIUIBI pacueTa HAa TPOYHOCTH B BEPTUKAJIBHBIX M MCKPHUBICHHBIX
CKBAKMHAX. YUYeT M3HOCA M BIMSIHMUS TEMIIEPATypbl Ha IPOYHOCTHBIE XapaKTEpHUCTUKH. Pacuer
yUTMHEHUS OypHIIbHOW KOJIOHHBI 110/ ACUCTBUEM HArpy30K U TeMIEepaTyphl.

Bypelme HAKJJIOHHO-HAIIPABJICHHBIX U TOPU30HTAJBbHBIX CKBAKUH

Iesnn OypeHust HAKIIOHHO-HAIPABICHHBIX CKBAXKHH.

Crioco0ObI MPUHYIUTETHFHOTO HCKPUBJICHUS! CKBAXUH TPU BpamaTeabHoM Oypernn. CriocoOs
OPUEHTUPOBAHUS OTKJIIOHUTEN B 3aJaHHOM HarpaBiieHHH. [IpuHIMIBI pacueTra yriia yCTaHOBKHU
OTKJIOHUTENIS; (DaKTOPBI, BIMAIONINE HA MOBEICHUE OTKIOHHUTENS B mpouecce Oyperus. KoHTpomb
3a HalpaBJICHUEM CTBOJA CKBAXKUHBI B IEPUOJA pPA0OOTBl C OTKJIOHHUTENEM Ipu OypeHHH C
TUIPaBIMYECKUMU U 3JIEKTPUUYECKUMHU 300 HBIMU IBUTATEISIMHU.

[Tpuniunsl BeIOOpa TuUHa M pacdyera Hpouis CKBaXHUHBL. DakTOpbl, ONpeAessAroIIne
JIONYCTUMYIO MHTEHCUBHOCTb MPUHYIUTEIBHOIO UCKPUBJIEHUS CKBaKUHBL. [IpuHIMNIBI BhIOOpa M
pacueTa KOMIIOHOBKM HMXKHETo y4acTKa OypWJIbHOM KOJIOHHBI JJisi OypeHusi MHTepBaloOB Habopa,
CTa0MIIN3alUH U CHIDKEHHS 36HUTHOTO yTIJIa.

OcnoxkHeHusi NPy OypeHNH CKBaKUH. 30HbI PHCKA

Knaccugukarus ocnoxxnennit. CoBMeleHHbIN rpaduk U3MEHEHHs TI'paJMEHTOB IUIACTOBBIX
JABJIEHUW W TPAJUEHTOB JIABJIICHUM TIOTJIONICHUS C TiyOMHOM u ero pousb. [lonsatus 00
OTHOCUTEJIbHOW SKBUBAJIEHTHON IUIOTHOCTH OypOBBIX NPOMBIBOYHBIX >KMJIKOCTEH M 30HaX C
HECOBMECTUMBIMH YCIOBUSIMU OypeHHUSI.

[TornouieHnss TPOMBIBOYHON JKUAKOCTH: NPU3HAKU OCJIOKHEHMSI; OCHOBHBIE IPUYHUHBI €r0;
BO3MOXKHBIE CIIOCOOBI IpeaynpexaeHus. [IpuHIMNbBl UccaeaoBaHns 30H MOTJIOLIEHUS U 3ajauu
Takoro uccienoBaHus. PakTopsl, cOCOOCTBYOIME THAPOpa3pbiBy nopofd. IlpuHiunsl pacuera
0€30MacHOT0 B OTHOIIEHHWU pa3pbiBa MOPOJ PEKHMMa BOCCTAHOBJICHUS LHUPKYISIIUM, pPEKUMA
Cmycka KOJIOHHbI Tpy0. CrnocoObl JMKBUIALMU TMOIJIOMEHWH MPOMBIBOYHOM JKUAKOCTH, MX
JIOCTOMHCTBA M HEAOCTaTKW, o00jacTH mnpuMeHeHus. [IpoBepka KkayecTBa H3OJSILMM  30HBI
IIOTJIOILICHHUS.

lNazonedrenposiBnenns. OCHOBHblE MNPUYMHBI W TMPU3HAKK OTUX OCJOKHEHUH. OTarbl
pa3BuTHs nposiBieHusi. CriocoObl KOHTPOJISL COCTOSIHMSI CKBa)XXMH B mporecce Oypenus. CrocoOsl
MpenynpexaeHus MnposiBieHuid. [IpuHIMNBI pacdyera pekrMa MPOMBIBKM CKBaXMHBI U PEKUMa
CITYyCKO-TIOJIbEMHBIX Olepaluii mpu OypeHHH B 30HAX BO3MOXHBIX IMPOSBICHUH, MMO3BOJISIONIETO
MpeyNpeauTh 3HAaUUTEIbHbIE KOJIEOaHUS! THIPOAMHAMUYECKUX JIaBlIeH. TexHonoruueckme
TpeOOBaHUS K NPOTUBOBBHIOPOCOBOMY 00OpynoBaHMIO. [IpHHIMIUANbHAS CXEeMa OCHAILCHHS
YCThsl CKBaXKHHBI IPOTUBOBBIOPOCOBBIM 000PY0BAHUEM.

Hapymienne ycTOWYMBOCTM CTEHOK CKBA)XXKMHBI: BBITyYHMBaHHE IOPOJ; OOBaJMBaHHE U
OCBIIIAHHWE; PACTBOPEHUE W Pa3MbIB; paCTEIUIEHWE MeEp3ibIX Mopold. IIpu3Hakm W TpUYMHBI
HapylIEHUs YCTOWYMBOCTHU. IIpMHIMUIIBI KOHTPOJIS CKOPOCTU CYKEHHsS CTBOJIAa U CKOPOCTH
KaBepHOOOpa3oBaHMs. MeponpHsITHs MO MOBBILICHUIO YCTONYHMBOCTH CTEHOK CKBAaXHHBI U
IIPEIOTBPALLEHUIO OTPULATEIBHBIX MOCIEACTBUNA MTPOSBIECHUS HEYCTOWUMBOCTH.

[TpuxBaThl U 3aTSKKU KOJOHHBI TPYO, kenobooOpazoBaHus. IIpudnMHbl BO3HUKHOBEHHS U
IIPU3HAKU OCJIOKHEHHUU 3TOU rpymnisl. DakTophl, BAUSAIOIIKAE HA CUJIbl B3AMMOJEHCTBUS KOJIOHHBI
TpyO CO CTEHKaMH CKBa)KMHBI, U XapakTep JercTBusA 3TUX GakTopoB. CriocoObl onpeaeaeHus MecTa
npuxBata. Mepsl MpOQUIAKTUKNA OCIOXKHEHUN AaHHOU rpymiibl. CriocoOb! JIMKBUIAIMU TPUXBATOB.
Crioco0sI ycTpaHeHHs ke100000pa3HbIX BEIPAOOTOK B CTBOJIC CKBaYKUHBI.



ITepBuuHOe BCKpPBITHE NPOAYKTHUBHBIX TOPH30HTOB

MeToapl IEpBUYHOTO BCKPBITUS NPOMYKTHBHBIX IUIACTOB; MX JOCTOMHCTBA M HENOCTATKH,
obnactu npuMeHeHus. [IpuHLMIBI BBIOOpPA METOJA BXOXAEHUS B MPOIYKTUBHBIE 3QJIEKH C
pasHbIMU KO3 UIMeHTaMl aHOMAaJIbHOCTH. [IOHATHS O THUAPOIMHAMHYECKOM HECOBEPIICHCTBE
CKBAYKUH I10 CTEIICHU U XapaKTePy BCKPBITHUS.

BosgeiictBue NpPOMBIBOYHOM KMAKOCTM HA  KOJUIEKTOPCKME CBOWCTBA HYZCIBHYIO
IPOAYKTUBHOCTh HE(TEra3oBbIX 3alekel M xapakTep UX nM3MeHeHMs. CrocoObl OLEHKH CTENEHU
3arpsA3HAIOLLEIO BO3ACHCTBUSA IPOMBIBOYHOM KUIKOCTU HA ITPOYKTUBHBIN I1JIACT.

OnpoboBaHue nepcrneKTUHBHBIX TOPU30HTOB

Texnosorust onpoOOBaHMs TOPU30HTA B Iporecce OypeHus. OCHOBHBIE (haKTOPHI, BIUSIOMINE
Ha 3¢pdexTuBHOCT, mporecca. 3agayn U 00BEM IMOATOTOBUTEIBHBIX PAabOT K OMpPOOOBAHUIO.
[TpuHIMIBL BBIOOpA BETMYMHBI ACTIPECCHHU, YUCIA U MPOAOJDKUTEIBHOCTH, OTKPBITHIX U 3aKPBITHIX
MEPUOJIOB OMpPOOOBaHMS, COCTaBa M KOMIIOHOBKM KOJIOHHBI TpyO; 3aJa4d KaXIOro mepuoja
onpoOOBaHUS.

3amauu U CyIIHOCTH ONMPOOOBAaHUS TOPH30HTA B mporecce Oyperus. [IpuHIMIHanbHas cxema
OIpoOOBaHUs TOPU30HTA C TOMOIIBIO MHOTOIIMKIIOBOTO TUIACTOMCIIBITATEIS.

[TpuHIUTIIBI KAYECTBEHHON MHTEPIPETAIIMH PE3YIIHTaTOB OMPOOOBAHUSI.

IIpoekTHpoBaHUe KOHCTPYKIHI CKBAKHHBI

3amaun  mpoekTupoBaHUA. [IpUHIMIBI  NPOEKTHPOBAHHMS KOHCTPYKIMH U BbIOOpa
ONTUMAJILHOTO BapHAHTA.
OcHoBHbIE (paKTOPBI, BIUSAIOLIME HA BHIOOP KOHCTPYKLIMHA CKBaKUH Pa3HOIO0 Ha3HAYEHUS.

Kpensienue ckBa:kKuH

VYcnoBust paboThl KOHAYKTOPOB, TPOMEXYTOUHBIX U HKCIUTYaTAl[MOHHBIX 00CAaTHBIX KOJOHH B
CKBa)KMHAX Pa3HOT0O Ha3HAUEHUsS B MHTEPBAJaX C pa3HbIMU TEPMOOAPUUECKUMH YCIOBUSMHU.

KoHCTpyKTUBHBIE OCOOCHHOCTH COBPEMEHHBIX OOCaJHBIX TPYyO0 M MX COEIUHEHMH.
JlocToMHCTBa M HENOCTaTKH OOCagHBIX TpyO M COEAMHEHHMH pa3HbIX Moaudukauuid. O6nactu
IIPUMEHEHHS.

[TpoyHOCTHBIE XapaKTEPUCTUKU OOCAIHBIX TPYO U MX COENMHEHUHN. YCIOoBUS, UISI KOTOPBIX
PacCUUTBIBAIOT NPOYHOCTHBIE XAaPAKTEPUCTUKU. BiMsHME NBYXOCHOTO HaNpsSyKEHHOTO COCTOSHUSA
Ha TPOYHOCTHBIE XapaKTEPUCTHKU TPyO0 W coeAuHEHMH. BnusHue cmoco0a HarpyXeHus Ha
HECYIIYIO CIIOCOOHOCTH TPYO.

[IpyHuMnBl  pacyeTa pPaBHOMPOYHBIX 00CAagHBIX KOJOHH. (OCHOBHBIE JIOMYIIEHMS,
IIOJIO)KEHHBIE B OCHOBY METOJIMKHM pacueTa. J[OCTOMHCTBA M HENOCTaTKM METOJMKHM pacuera.
CriocoOpl yuyeTa CTENeHM H3HOCa TPYO, MHTEHCHMBHOCTHM MCKpPUBIIEHHUS CKBa)KMHBI, XapakTepa M
YCJIOBUH Harpy>XeHUs B HEYCTOMUYHMBBIX IMOpOJAxX MpHU pacuyere oOcagHbIX KoloHH. IloHsATHE O
COCTaBHOM KperH, €€ IOCTOMHCTBAX U HEJOCTaTKaX.

[IpuHIMOBl pacueTa NpPEAENbHOrO M padoyero peKMMOB CHYCKa OOCaJHBIX KOJOHH,
cHaO>KEeHHBIX OOPATHBIMH KJIallaHaMHU.

Pa3zo0uienue njacros

OcHOBHBIE CBOKMCTBa I[EMEHTA, TaMIIOHAXKHOTO pacTBopa M KamHA. CrocoObl uU3MepeHHs
CBOfICTB. BJ'H/IHHI/IG TeMnepaTprI 1 OaBJICHUA Ha CBOﬁCTBa TAMIIOHA>XHOT' O paCTBopa U KaMHJI.
[loHsiTHE O KOPPO3UU IIEMEHTHOTO KaMHs, €€ MPUYMHAX U PA3HOBUIHOCTAX KOppo3uu. [IpuHIMIBI
pEeryJIMpOBaHUsl CBOMCTB TAMIIOHAKHOTO PACTBOpPA U KaMHSI.

Ha3nauenue TaMmoHaXHBIX MaTepUaloB W TpeOoBaHWS K HUM. [loHSITHS O 0a30BBIX
TaMIIOHAXKHBIX HNEMCHTAX. KJ'IaCCI/I(i)I/IKaHI/ISI TAMIIOHA>KHbBIX IIEMCHTOB U O6J'IaCTI/I HpI/IMeHeHI/IH
Ka)KIoro 0a30BOr0 IIEMEHTA.

XUMUKO—MHUHEPATOTUYECKUIA COCTaB IIEMEHTOB. [Ipoliecchl ruipaTalii U TBEPACHHUS.

[IpuHtMTIBI BBIOOpA COCTaBa TAMIOHAXKHOTO MaTepHalia M TaMIIOHAXHOTO PacTBOpa IS
KOHKPETHBIX TOPHO-TEOJIOTHUECKUX YCIOBHM IIEMEHTUPOBAHUS CKBOKUHBI.

CHOCOGBI HepBI/I‘-IHOI‘O 158 peMOHTHOFO LleMeHTI/IPOBaHI/ISIZ CYH_IHOCTI:, JOCTOHUHCTBA,
HEJIOCTaTKH, 00JIaCTH TPUMECHEHUSI.



OcHoBHBIE (DAKTOPBI, BIHAIOIINE HA TIOTHOTY 3aMEIICHHS] MPOMBIBOYHOW KHJIKOCTH
TaMITOH)KHBIM PacTBOPOM M Ha KAYECTBO Pa30O0IICHUS TIaCTOB.

OCHOBHBIC OCJIOKHEHHS MPH [IEMEHTUPOBAHWUU, MX TMPUYHHBI; CIIOCOOBI MPEIyIpPEkACHUS
OCJIOJKHCHUH.

[IpuHuunel pacuera IEMEHTUPOBAHUS CKBAXUHBI B 33JaHHBIX T'OPHO-T€OJOTHYECKHX
ycioBusix. [loHstue o mpenmenbHOM © paboyeM  peXMMax —IeMEHTHUpoBaHHSA. Bwidop
LIEMEHTUPOBOYHOU TEXHUKH U CXEMBI €€ OOBSI3KH JJI pealn3alud pacueTHOTO paboyero pexxuma
LIEMEHTUPOBAHUS.

3akiounTebHbIe padOTHI IPU OYpPEeHHH CKBAKUH

O6opynoBaHHue YCThsl CKBOXUHBI Ui Nephopaliii ¥ BHI30BA MPUTOKA. 3a/a4d HCIIBITAHUS
CKBa)KUHBI, 3aKOHYCHHON OypeHueM.

Crioco0Ob1 00BsI3KM 00CATIHBIX KOJOHH HA YCThE M MPOBEPKH UX Te€PMETUYHOCTH. [IpuHIHIBI
pacdera JaBJICHUS ONPECCOBKH KOJIOHH W TIIyOMHBI CHMIKCHHUSI YPOBHS JKHJIKOCTH IJISi TPOBEPKU
repMeTHYHOCTH. [IpuumHBl W crnocoObl pacueTa YCWIMS HATSDKEHUS OOCAIHBIX KOJIOHH TIPH
00BsI3KE.

CriocoObl  BTOPUYHOTO BCKPBITHS IPOAYKTUBHBIX TOPU30HTOB. (OCHOBHBIC (DaKTOPBHI,
BiIMsONMEe Ha 3(P(PEKTUBHOCTE BTOPHUYHOTO BCKPBITHS. XapaKTep M CTENEHb BIMSHUS criocoda
nepdopalu Ha COCTOSHUE IEMEHTHOTO KaMHS M TEPMETHYHOCTh KPETIH CKBAKUHBI.

CriocoObI BEI30Ba MMPUTOKA IJIACTOBOTO (MIIFOH/IA TTIOCIIE BTOPHYHOT'O BCKPBITHSL.

D HEeKTHBHOCTH KaXKI0T0 CII0c00a, TOCTOMHCTBA U HEJOCTATKHU, 00IaCTH NPUMEHCHHS.

JIMKBUIALUA U KOHCEpBallUusd CKBAKUH HAa3HAYCHUE, 3a/1aY1 U Cnocoobl

Ha3Ha‘-I€HI/IC, 3aJa4u 1 CIIOCOOBI JIMKBU AU 1 KOHCEpPBAIIMU CKBAKHH.
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[DnexTponHas HedTerazopas oudimoreka PI'Y HedTH u raza um. ['yOkuHa]
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oOcaxxeHHOM cTBoOJIe: yueOHoe ocodue / Heuaera O.A., MunbskoBa C.H., Bopooser C.B. Camapa:
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978-5-01259-0 09-2(B mep.): 7869.31 p. [ Dnexrponnsii karanor HTb CamI'TY (IleuatHsie
W31aHus)].



PA3JIEJI 2. PASPABOTKA U SKCILTYATALIUS HEQTAHBIX
N T'A30BBIX MECTOPOKJIEHNUU

1. ®u3uka HeQTAHOI0 M ra30BOI0 MJIACTA

1.  ®wusuyeckue cBoiicTBa HeTera3oBhiX MmaactoB. KoaphuimeHTsl, XapakTepu3yomue 3T
CBOICTBA, 00JIACTH MX UCIIOJIB30BaHUS U CIIOCOOBI U3MEPEHUSI.

2. Hedreraszosslii muiact kak MHOTO(a3Hasi MHOTOKOMIIOHEHTHASI CUCTEMA.

3. Tumel mIacTOB WM OCOOCHHOCTM HMX CTPOCHHUS (TEppUICHHBIC, KapOOHATHBIE U
3arJIMHU3UPOBAHHBIC 1JIACTHI).

4.  OcHOBHbIC (HU3MUECKUE CBOWMCTBa HE(PTEra3oBhIX IUIACTOB M IUIACTOBBIX (IIFOUIIOB,
UCTIOJIb3yEMbIe TIPU MPOCKTUPOBAHUH U KOHTPOJIE 32 Pa3pabOTKOM.

5. EcrecTBeHHast U UCKYCCTBEHHAS TPEUIMHHOCTD, CIIOCOOBI OIIMCAHUSI.

6. Jedopmarus HedTerazoBoro miacta; Guandeckas CynHoCTh; K03()PHUIHEHTH U CITOCOOBI
UX OIpEJICIICHUSI.

7.  ®usnMka TPOIECCOB BHITECHEHHs HE(TH W Taza BOJOW, 0000mEHHBIH 3akoH Jlapcu.
OYHKIIMU  OTHOCUTEIBHBIX  (a30BBIX IMPOHUIIAEMOCTEH, XapaKTePUCTUKA U  CHOCOOBI
OTIpeIeNIeHusI.

8. ®usmka TOPOIECCOB  TEIUIOOTAAYM B  HE(PTEra3oBbIX  IJIacTax;  IapaMeTphl,
XapaKTEPU3YIOIINE CBOMCTBA IJIACTA; TEIUIOBBIC TOJIS.

9. ®wusuyeckas CYIIHOCTb SIBICHHS CMauyMBaeMOCTH HE(TEra3oBbIX IIJIACTOB; BHUIBI
CMauyMBaCMOCTH; MTaPAMETPhI, XapaKTEPU3YIOIUE CMAYUBAEMOCTh TIACTA.

10. ®a3oBble mpeBpalieHUs] YIICBOJOPOIHBIX CHCTEM B HE(PTETa3oBBIX IUIACTAX; BIUSHUE
TepMOOapPUUYECKHIX YCIOBUH I1acTa Ha ()a30BOE COCTOSIHUE YTIICBOJOPOIHBIX CUCTEM.

11. Peomorusi HBIOTOHOBCKMX ¥ HEHBIOTOHOBCKMX HedTel; (U3NYeCKHe MPUINHBI
AHOMAJIBHBIX SIBJICHUI; (QUIbTpaIMsI aHOMAIBHBIX HeTeH.

12. JlaBnmeHue HaCHIICHHUS HEPTH Ta30M; CIIOCOOBI ONPEICIICHUS; PU3NICCKIE 0COOCHHOCTH
buIbTpaU ra3upOBaAHHOMN YKHUIKOCTH.

13. PeanbHbIe U HCATBHBIC Ta3bl; 3aKOHBI X MMOBEIECHUS; KOA(PQUIIMEHT CBEPXCKIMAEMOCTH.
14. ®wusuyeckas CyIIHOCTh SBICHUN aacopOIUMM B He(TEra3zoBbIX IIACTaX; y/eNbHAS
MOBEPXHOCTh M MUHEPATOTHYECKHI COCTaB TIACTA; U30TEPMBI COPOITUH.

15. Buasl octarouHoil HepTH B 3aBOJAHEHHBIX IIIacTaX; MEXaHU3Mbl KaIllWJUIAPHOTO
3aMIeMJICHHSI TSOKEIBIX YTIIEBOIOPOIOB.

16. dwusuyeckue MPUHIIMIGI MOBBIIMIEHUS HEPTEOTAAUN MJIACTOB; OCHOBHBIE CBOMCTBA ILJIacTa
¥ TUTACTOBBIX JKUIKOCTEH, MCIIOJIb3YeMbIE MPH MOBBIICHUH He(TeoTIauu 1iacTa.

17. HeomHopogHOCTh He(TEra3oBbIX IJIACTOB; CTPYKTYpPHO-JIUTOJOTMYECKass M (hazoBas
HEOJJHOPOAHOCTD TUIACTA.

18. BonHOBBIe Tmporecchl B HePTEra3oBbIX IUIACTaX; MapaMeTphbl, BIHSIONIME Ha
3¢ (PEeKTUBHOCTH Tepeaadn BOJTHOBOM SHEPTHH.

19. TexHoreHHble W3MEHEHHsI HE(TEra30BBIX IUIACTOB NpHU pa3paboTKe; CBOMCTBA IJacTa U
TUTACTOBBIX KUKOCTEH, MEHSIOIINECS B MPOIIECCE Pa3pabOTKH.

20. TIoBepXHOCTHO-MOJIEKYISIpHBIE CBOMCTBA CUCTEMBI He()Th-Ta3-BOIA-TI0PO/1a; KAaIMLISPHOE
JTaBIICHHE.

2. Pazpadorka HepTSIHBIX MeCTOPOKICHUH

1.  OOwbekTsl pa3paboTKu HEYTAHBIX MECTOPOKACHHM, YCIOBUS UX BbIIEICHUS U BUJIBI.

2.  TexHomnornveckue NPUHIMIIBI U CUCTEMBI Pa3pabOTKH HEPTAHBIX MECTOPOXKICHUI.

3. Knaccudukanust u ycloBUS NPUMEHEHHUsS PAa3IMYHBIX CHUCTeM pa3paborku. [lapamerps
CHCTEMBI Pa3paboTKH.

4.  Cucrempl pa3pabOTKd HEPTSIHBIX MecTOpokIeHHU. CXeMbl pacCTaHOBKH CKBXMH Ha
3aIIEXKH.

5. Craguu pa3paboTku HEPTSIHBIX MECTOPOXKJICHUH MPU 3aBOJHEHUHU M UX XapaKTEPUCTHKA.
BBoa MecTopoxieHus B pa3padoTKy.

6.  Ynpyruii pexum. Teopus u nmpaktuka. Teopema J[roamerns.

7.  Pa3paboTka HeTSIHON 3aleXH HA PEKUME DPACTBOPEHHOTO Ta3a; MEXAHMU3M PEXHUMA;
ypaBHeHU NByX(ha3Hol (puiabTpanuu MackeTa U MPUHIINUIT HHKEHEPHOM METOIMKH pacyerTa.



8.  Mopnenu mponecca BoiTecHeHHss HedTu Bomoil. Dynkuus bakmu JleBeperra. Pacuer
HEMOPIIHEBOI'O BHITECHEHUS He(TH BOIOM.

9. Moxgenu  TPOAYKTHBHBIX  IUIACTOB  JUI  TEXHOJOTMYECKHMX  pPacyeToB.  YUeT
HEOJIHOPOJAHOCTH MPOIYKTUBHBIX IIACTOB MO MPOHUIIAEMOCTH B TEXHOJIOTUYECKUX pacueTax.
10. PacuersI mporuecca BEITECHEHUS] HEPTH BOJIOI B CHCTEME CKBaKUH MO CXEME MOPIIHEBOTO
BBITeCHEHUsA. Mertoa ¢unbTpanmroHHbix conpotuBieruii FO.I1. Bopucoa. Mutepdepenius
CKBa)XXHMH U BJIMSHUE IJIOTHOCTH CETKU CKBaKMH HA HEPTEeOTAadY.

11. IlporHo3upoBaHHe TMOKa3zaTeiaeil pa3pabOTKu MO0 (AaKTUYECKUM JAHHBIM C IOMOIIBIO
XapaKTEPUCTHK BHITECHEHUS. BUIbI XapaKTepUCTHUK, YCIOBUS M 00JaCTh UX IPUMEHEHHUS.

12. Merong wmatepuanbHOro OanaHca, €ro CyTh M BO3MOXHOCTH TpH pELICHUH 3a]ad
pa3paboTKN HEPTAHBIX MECTOPOKACHUH.

13. OcobenHocTH pa3pabOTKU HEPTIHBIX MECTOPOXKACHHH C  TPEHIMHHO-TIOPOBBIMHU
KoJIeKTOpaMu. Kanusuisipaas nponuTka HeTEHACHIIIEHHBIX IIACTOB.

14. Pa3zpabotka HedTerazoBeix MecTopoxacHul. [Ipenenpubie 1eOuTH HEPTH U Ta3a.

15. IIpumMeHeHHE TOPU30HTAIBHBIX CKBAXKUH MPH Pa3paboTKe HEPTIHBIX MECTOPOKIACHUH.

16. Ilpob6nema yBenuuenus HedTeoTHaym U ee coBpeMeHHoe coctosiHue. Kmaccuduxarms
METO/IOB YBEIHUCHHs He()TEOTAAYH.

17. T'mapoauHamMuyecKre METOJIbI YBEIHMUEHUs He(hTeoTIauu ¢ U3SMEHEHHEM U 0e3 U3MEHEHHUS
CUCTEMBI pa3padOTKH, UX KpaTKasi XapaKTePUCTHKA, MEXaHU3M U BO3MOXKHOCTH.

18. ®u3MKO-XMMHYECKHE METOJbl YBEIMYEHUS HEPTEOTHaud IUIacTOB. MeXaHU3M,
TEXHOJIOTHSI, pEareHThI.

19. XapakrepucTuka, MEXaHWU3M, TEXHOJIOTHS W YCIOBHS TPUMEHEHHUS Ta30BBIX METOJIOB
yBEJNIMYEHUSI HE(PTEOTAAYu MPH IOJHONM U OrPaHUYCHHOW CMEIIUBAEMOCTH BBITECHSAIOIIETO
areHra u IacToBoi HEQTH.

20. MexaHu3M, TEXHOJIOTHH, YCJIOBUSA HpUMEHEHUs U 3((HEKTUBHOCTh TEIJIOBBIX METOJIOB
pa3paboTKu HEPTIHBIX MECTOPOKICHUN.

21. OueHka TEeXHOJOTHYECKOTO 3¢ ¢eKTa MpUMEHEHHs] METOAOB YBEJIWYEeHUs HedTeoTnaun
IJIACTOB.

3. CkBakuHHas 100b14a HepTH. IKCITyaTANUA CKBAKHH.

1. Bpbi3oB mpuTOKa M OCBOEHHE CKBaXKMH. MeTonbl BhI3oBa mpuToka. Kpurepuu BbIOODA,
ycnoBUs 3GHEKTUBHOTO TPUMEHEHUS.

2.  HccnenoBaHue CKBaKWH TPU YCTAHOBUBIIUXCS PEKUMAX.

3. HccaenoBaHue CKBaXXUH MPU HEYCTAaHOBUBIIEMCS PEKUME.

4. TlogbeM >XUIKOCTH 3a CYET JHEPIHMM CXKATOro rasza. YpaBHEHHE JABM)KEHHUS CMECH B
0e3pa3MepHOM BHJIE.

5. OnTumanbHbIlI M MAaKCHUMAaJIbHBIM peXUM paboThl MOABEMHHUKA. YJENIbHBI pacxo[
BO3/yXa.

6. Cemapammsa raza y mpuema TOTpyKHOro obopymoBanus. CenapanuoHHBIH 3(dekt B
JKECTKOU 3aMKHYTOU CUCTEME.

7.  bananc sHepruu B 100bIBaOIIEN CKBaYKUHE.

8.  Bunsl ¢ontanupoBanus, >3p¢GeKTUBHBIN ra3oBblii GakTop. V3MeHeHHe AaBieHHs BIOJb
HKT B MexaHM3MPOBaHHBIX CKBa)KMHAX.

9.  doHTaHHas SKCIUTyaTallusl CKBOXUH. Y CIIOBUS (JOHTAaHMPOBAHUS, MUHUMAaJIbHOE 3a00itHOE
JaBjieHue (HOHTAaHUPOBAHUSI.

10. Ilyck ra3nuTHBIX CKBaXUH B 3KcIUTyaTanuto. IlyckoBoe u pabouee 1aBieHus.

11. Metoapl CHUKEHUS ITyCKOBOTO JIaBJICHUS.

12. DxcmnnmyaTtanys CKBaXHH € MOMOIIBIO IITAaHTOBBIX TITYOMHHOHACOCHBIX YCTaHOBOK. Cxema
YCTAaHOBKH U MPUHIIUI €€ pabOTHI.

13. OGopynoBanue HacocHbIX ckBaxkuH. Buner CIIH. Koadpdunuent nomaum
IN1yOMHHOHACOCHON YCTaHOBKH.

14. TlpomsBoaurenbHOCTh Hacoca. Kod(pUIMEHT HANmoOJHEHHUS M OINpPEIEISAIONe €ro
(hakTopHI.

15. Harpy3ku Ha mTadry. Ynpyrue aegopMaiuy MTaHr U TpyO Mo JecTBUEM CTaTHYEeCKUX
Harpy3ox.

16. dunamorpad. Teopernueckue u MpakKTUYECKHE JUHAMOTPAMMBI.



17. Dxcmnyaramms ckBaxuH ycraHoBkamu DI[H. Cxema o6opynoBaHusi M Ha3HauyeHUE
OTJEJIbHBIX Y3JI0B.

18. DxcmmyaTtanusi CKBaKMH B OCJIOKHEHHBIX YCIOBHUSX.

19. Tlon3emHbIN U KAaMUTAIBHBIA PEMOHT CKBaYKHH.

20. Bwunel momzemuoro pemonta. Koaddumment sxcrmyarammuu u MPIL

4. COop 1 MOAT0OTOBKA CKBAKMHHOM MPOAYKIUM HEPTAHBIX MECTOPOKIAECHUI

1. Knaccudukanus u pu3nKo-XUMHUYECKHE CBOWCTBA HE(PTEH.

2.  Knaccudukanus u GU3NKO-XUMHYECKUE CBOMCTBA HE(TSIHOTO rasa.

3. PactBopumocTh raza B He()TH U 1utacToBoil Boxe. ConepkaHue mapoB HeTH U BOABI B
HedTsIHOM rase.

4.  OU3MKO-XMMHUYECKHE CBOMICTBA IIACTOBOM BOAbL. MuHepanu3auuss U COJAEpKaHUE
XJIOPUCTBIX COJIEH B IJIACTOBOM BoJi€. VIOHHBIN SKBUBAJICHT.

5. VYcnoBus oOpa3oBaHuil BOJOHE(TSHBIX SMYIbCHH NpH J00be HepTH. MexaHu3zM
o0pa3oBaHus AUCTIEPCHON (a3bl B HEPTEIPOMBICIIOBOM 000PYIOBAHHH.

6. Ocaxnenue (BCIUIBITHE) OAWHOYHOW 4YAaCTHIIBI B TpaBHTAMOHHOM Toiie. Dopmyna
Crokca.
7.  T'maopaBiaudeckue pacueTbl MPOCTHIX U CIOKHBIX TPYOOMPOBOIOB MPH M30TEPMHUUECKOM

JBYDKEHUU 110 HUM OJJHO(A3HOM KHJIKOCTH.

8.  T'mapaBimyeckue pacdeTbl IPOCTHIX M CIOXKHBIX TPYyOOIPOBOAOB MPU M30TEPMUUYECKOM
JBY)KEHUH 110 HUM HE(PTSHOTO rasa.

9.  Pacmpenenenue temmnepaTypbl 10 JJIMHE HeM3oTepMUueckoro tpyoborposoaa. dopmyna
[Iyxosa B.I'.

10. TunuuHble CTPYKTYphl Ta30HE(TSIHBIX IMOTOKOB B TOPU3OHTAJIBHBIX U HAKJIOHHBIX
TpyOOIpOBOIAX.

11. Penbedubie TpyOONpOBOABI, pacHpeieIeHHe MCTUHHBIX M PACXOAHBIX HACBIIIEHHOCTEH
dazamu. CieacTBusi.

12.  CenumeHTaMOHHBIN aHAJIU3 TUCIEPCHBIX CUCTEM.

13. OGecconmuBanue HEPTH.

14. Tloxa3aTenu kauecTBa TOBapHOH HePTH.

15. IlpuHuunuanbHble  CXeMbl cOoOpa  CKBOXKMHHOM  OPOAYKIMH HAa  HEPTIHBIX
MECTOPOKICHUSAX.

16. OcnoxHeHUsT B OKCIUTyaTallil HE(PTEPOMBICIOBOTO 00opynoBaHus. I[IpuumHBI WU
CJIEZICTBHUS.

17. BuytpeHHss Koppo3us TpyOonpoBoaoB. [IpuunHbl , METOBI OOPHOBI.

18. ABTOMaTH3MpOBaHHbBIE IPYNIIOBBIE 3aMEPHBIE YCTAHOBKH TUNA «CIYTHHUK.

19. TIpombicioBBIE pe3epByaphl U KX 000PYIOBAHUE.

20. IIpuHUMIIHANIBHBIE CXEMBI TOATOTOBKH CKBAXKMHHOW MPOAYKIMH.

5. O0bequHEHHBbIE BONIPOCHI

1. BeI30B npuTOKa, BEIOOp 3HAUEHUS IEMPECCUU Ha IIacT.

2. KoMmnoHeHTHbIH cocTaB U kiaccupukanus Hedrel 1 MpupoJHBIX ra30B.

3. OcHOBHbIE TPUHIMIBI NMPOEKTUPOBAHMS PAMOHAIBHOW CHCTEMBI Pa3pabOTKU HEePTIHBIX
MecTopoxkaeHU B Poccun. KoMITIEKCHBIN METOI TPOEKTUPOBAHUS.

4. MonekynsipHasi Macca, INIOTHOCTb U OCHOBHBIE (PM3MUECKUE CBOMCTBA KOMIIOHEHTOB HEDTH U
rasa.

5. Ompenenenue nokasarenei pa3paboTKU ra30BbIX U MA30KOHIEHCATHBIX MECTOPOXKJICHUH TpU
ra30BOM UM yIPYTOBOJOHAIOPHOM PEKHUMAX.

6. TexHonornyeckne pexxuMbl paboThI Ta30BBIX CKBaXKHH.

7. YpaBHEHUE COCTOSTHUS HI€aTbHBIX U pealibHbIX Ta30B. KoadduimeHT cBepXcikuMaeMOCTH.

8. MeponpusTusi, 00eCreurnBaloIie COXPAHHOCTh HEJIP U OKPY’KAIOIIEeH CpeIbl IpU pa3paboTKe
MECTOPOKICHUM MPUPOIHBIX Ta30B.

9. 3agaya SKOHOMHUYECKOH OIIEHKH Pa3padOTKU HE(PTAHBIX U ra30BBIX MECTOPOXKICHUMA.

10. YcnoBus 3aneranus HeTH U Ta3a B IUIacTax.

11. Hcxomnas reosoro-¢pusuyeckass wuHpopMmanus, HeoOXomumas Ui HPOSKTHPOBAHUS
pa3pabOTKu HE(YTIHOTO MECTOPOKICHHUSI.



12. OcBOEHUE CKBaKWH, METO/IBI M CITIOCOOBI BHI30BA MIPUTOKA.

13. Komnekropsl HegTH U raza. [lopuctocTs, TpaHyJIOMETPUICCKANA W BEUIECTBEHHBIH COCTaB,
yZieJbHas IOBEPXHOCTD.

14. CHuKeHHe ypOBHS KHJIKOCTH B CKBaXHHE B YCJIOBUSAX aHOMAJIbHO HHM3KOI'O IJIACTOBOIO
JIaBJICHUS: OCBOCHHME CKBAKMH C IPHUMEHEHHEM II€H; MPEMMYIIECTBA MPUMEHEHMs IIE€H Ipu
OCBOCHMHU CKBaXXMH; I'MJIPOCTATUYECKOE JaBJIEHUE CTOJI0a IIEHBI 110 CTBOJIY CKBAYKUHBI.

15. BropuuHoe BCKpbITHE, IPUMEHIEMOE 000PYAOBAHHUE.

16. Bebinenenue He(pTEBOJOra30HACHIIIEHHBIX MHTEPBAIOB IUIACTOB IO Te0(pU3NYECKUM
JTAaHHBIM.

17. JlaBneHue HachlIeHUs! HE(PTU M BOABI YIII€BOJOPOJHBIMU U HEYTJIEBOJOPOIHBIMU T'a3aMHU.
18. OcHOBHBIE PUHIUIBI Pa3pabOTKH ra30BbIX MECTOPOKIACHUH.

19. AGcomoTHas, Ga3oBas U OTHOCUTEIbHAS TPOHUIIAEMOCTb.

20. UccnenoBanus HE(PTAHBIX U Ta30BbIX CKBAKUH HA YCTAHOBUBIIMXCS PEKUMAX.

21. OcoGeHHOCTH pa3pabOTKU MECTOPOKACHUIN C BBICOKUM COZEP)KaHUEM KOHJIEHCcaTa.

22. JlabopaTopHble METOJbI HM3MEPEHHUs HACHIIICHHOCTH, IOPUCTOCTH, NPOHUIIAEMOCTH U
(ha30BbIX IPOHHUIIAEMOCTEH.

23. CxemaTtu3alms 3alie)kd, BBIOOp MoAend (WIBTPALMU ¥ TPOBEICHHE pPACUETOB
TEXHOJIOTUYECKUX U TEXHUKO-)KOHOMHMUYECKMX  IIOKa3aTeled  IpU  COCTaBIICHUH
TEXHOJIOTUYECKUX  JIOKyMEHTOB M  MpPH  HUCCICNOBAaHMM  pa3IMYHBIX  IPOLIECCOB
TUAPOJUHAMUYECKOTO BO3ICUCTBUS Ha 3aJiexkH (yIpaBieHUE pa3paboTKOM).

24. T'aznudtHas sKcIuTyaTanus HeQTIHBIX CKBAXKUH.

25. Omnpenenenue 3¢ (HeKTUBHBIX He()TEHACHIIIEHHBIX TOJIIUH.

26. ®a30Bble U3MEHEHUS YTIEBOJOPOJHBIX CUCTEM.

27. Bb13oB mpuToKa HE(TH W ra3a T IUIAacTa, OCBOGHHE CKBAaXHMH: NEPEABIDKHAS YCTAHOBKA C
BO3AYIIHOM CHCTEMOM OXJa)AEHUs Ui paboThl B 30HaX XOJOAHOTO M YMEPEHHOI'O KJIMMaTa;
NepeIBUKHAS YCTAaHOBKA C KUIKOCTHOM CUCTEMOMN OXJIAXK/IEHUS BBIXJIOMHBIX Ia30B JU1sl pabOThI
B paifoHax c¢ kxapkuM kimmaroM (10 50°C); oCHOBHBIE HAlpaBJIECHUs Pa3BUTHs YCTAHOBOK IO
KOMIIPUMHMPOBAHHIO, a30Ta BbIXJONHBIX Ta30B JIBC; cpaBHUTENbHBIA aHaIW3 a30THBIX
YCTaHOBOK.

28. Jledhbopmaniyst rOpHBIX MOPOJ. YIPYroCTh, CKUMAaEMOCTh, IPOYHOCTh Ha CXKATHE U pa3pblB,
IUTACTUYHOCTB TOPHBIX MOPO/I.

29. ®azoBbie mpoHuiiaeMoctu. KanmmisipHoe napnenue. [ paBUTalIMOHHBIE CUITHI.

30. Pa3paboTka MECTOPOXXJICHMI MpH 3aBOJHEHUU T'a30KOHIAEHCATHOM 3alie)kH, 0COOEHHOCTH
pa3paboOTKU ra30BbIX 3aJIekKeN ¢ He(PTIHBIMH OTOPOUYKAMHU.

31. Tennodusnueckue cBOCTBAa TOPHBIX MOPOI.

32. OcHOBHbIE ypaBHEHHsI MHOTO(a3HON QuibTpanuu. YpaBHeHUs TpexdasHoW (umbTpanuu
JUIs HeneTydel HedTu.

33. ®onTaHHas O>KciuyaTanus HEQTAHBIX CKBaXXUH. Pacuer mnporecca (oHTaHMpPOBaHUS.
VYcnoBust pOHTaHUPOBAHMSL.

34. Heonnopoanocts miactoB. [locTpoeHue reosornyeckux mpoduiei, CTpyKTypHBIX KapT,
KapT HE(TEHACBIIICHHBIX TOJIIINH, THIPONPOBOIHOCTEH.

35. CocTaB u coaepkaHre KOHAEHCAaTa B MPUPOJIHBIX Ta3ax.

36. DkcIutyaTaus TOPU30HTAIbHBIX CKBAXKHH.

37. IIpuroToBieHNE NEHBI C 33JAaHHOM CTENEHBIO a3palliy U 3aKa4Ka €€ B CKBAXKHUHY.

38. PacTBOpUMOCTH YIJI€BOJOPOJHBIX U HEYTTIEBOJIOPOIHBIX Ta30B B HEPTH U IIACTOBOM BOJIE.
OO6beMHbII K03 PUIHEHT.

39. Metoab! onpeeneHnsi UCXOIHBIX TapaMeTPOB 3aJIEKHU Ul TUAPOINHAMUYECKUX PACUETOB.
40. BA3KOCTb U IJIIOTHOCTh HE(TH, BOJBI U IPUPOJIHBIX T'a30B B PA3IUYHbBIX YCIOBHUSX.

41. HeomHOpPOAHOCTH MNPOIYKTHBHBIX IIJIACTOB, METOJbl €€ HW3Y4YEHHS M KOJIMYECTBEHHOMU
OLICHKH.

42. JInHaMOMETPUPOBAHUE HACOCHBIX CKBAKHH.

43. Kputnueckue v MpUBEACHHBIE TapaMeTpbl TPUPOAHBIX ra30oB. Termnora cropaHus.

44. BunrtoBsie ycranoBku (YOBH) u crpyiinsie Hacocs! (YCH). [Ipuniun neiicTBus.

45. CnocoOsI SKCIUTYaTalluyd CKBAKUH Ha 3aBEepIIAIONIEH CTaauH pa3pabOTKU MECTOPOKICHUH.
46. OmnpeneycHre MOJOKESHHS BOJOHE(PTIHOTO U Ta30HE(PTSIHOTO KOHTAKTOB. MeTO/IbI TIOJICUeTa
3aracoB HE()TH, ra3a, KOHJEHcaTa.



47. OcHOBHbBIE YypaBHEHHMS OAHO(pa3HOW  (WIBTPAlMM  HEC)KUMAEMOM  JKUAKOCTH,
cJ1a00CKUMAEMOM JKUIKOCTH, Ta3a.

48. Pa3paboTka IUIaCTOB, MPEJACTABICHHBIX TPEUIMHHBIMA W  TPEIIMHHO-TIOPOBBIMH
KOJUIEKTOpaMu. MeXaHu3M BhITeCHEHUs He(DTH BOIOH U3 TPEUIMHHO-TIOPOBOIO IJ1acTa.

49. YpaBHeHus: GUIbTpaIUi HEHBIOTOHOBCKUX He(TEH.

50. PazpaboTka HeTsHOMU 3aJIe)Kn Oe3 MmoAepKaHusl TIaCTOBOTO JIaBJICHUS.

51. O6opynoBanme mpu 'GoHTaHHON 3KcIUTyaranuu. PerynupoBanue paboThl (POHTAHHBIX
CKBaKHUH.

52. MoaenupoBaHH€e TEIIOBBIX U (PU3UKO-XMMHUYECKUX METOJIOB BO3JICHCTBHUS HA ILIACT.

53. UccnenoBanust HETIHBIX M ra30BbIX CKBAKUH Ha HEYCTAHOBUBIIEMCS PEXKHIME.

54. MeTozpl U CpeicTBA KOHTPOJSL U PETYIHPOBAHUS Pa3pabOTKU HEPTIHBIX U HEe(TEra3oBbIxX
3aJIexkKen.

55. Onpenenenue CBOMCTB MPUPOIAHBIX FA30B 10 UX COCTaBY. YINPYrocTh I1apOB U MapLUaAIbHbIE
JTABJICHMUSL.

56. YcraHOBKa IIEMEHTHBIX MOCTOB: Ha3HAUY€HHE IIEMEHTHBIX MOCTOB M TpeOOBaHUS K HHUM;
OCOOCHHOCTH BBIOOpA PELENTYpPbl U MPUTOTOBIEHUS IIEMEHTHOTO PAacTBOpA ISl YCTAaHOBKHU
MOCTOB; pa3pylIeHHE 3aCTOMHBIX 30H IIONEPEYHBIM pacXaXKWBaHUEM KOJIOHHBI TpYO;
o0opyoBaHue Al yCTAaHOBKU [IEMEHTHBIX MOCTOB.

57. DkcrutyaTalys CKBaXXUH B YCIOBUSX MHOTOJIETHEMEP3JIBIX TOPOJI M THAPATOOOpa30BaHUS.
58. DHTanbnus, 3HTPOMNHUS, TEIIONPOBOIHOCTb IPUPOAHBIX [a30B.

59.  Unpuxatopusle  guHud.  KosdduumeHT  mpoayKTHMBHOCTH. KoaddurmenTs
(UIbTPALIMOHHBIX CONPOTUBIICHUI B ypaBHEHUSX [IPUTOKA rasa.

60. OcobeHHOCTH pa3pabOTKU MHOTOIIACTOBBIX MECTOPOKICHUH.

61. CoBpeMeHHas yMciIeHHas MOJeNb (PUIbTpaLUY, peaJu30BaHHas B Iporpammy it OBM kak
MHCTPYMEHT aJIeKBaTHOTO MaTeMaTUYECKOTO OMUCAHUS PEAIbHBIX MTPOLIECCOB.

62. OcobenHoctu pa3paboTku HeTera30BbIX U HE(PTETa30KOHICHCATHBIX 3AJICIKEH.

63. PeMOHT oOcaJHBIX KOJIOHH: BHJbl M NPUYMHBI HAPYUIEHUS TE€PMETHYHOCTH OOCaJHBIX
KOJIOHH; CIIOCOOBI M CpPEACTBA BOCCTAHOBJIEHHWS TI'e€PMETUYHOCTH O0OCaTHBIX KOJIOHH;
JIMarHOCTUKA COCTOSTHUSI KPENM CKBA)KUH; TEXHOJIOTUS PEMOHTA 00CaIHBIX KOJIOHH CTaJbHBIMHU
IUTACTBIPSMHU.

64. TI'mapaTsl YraeBOJAOPOJHBIX Ta30B, HUX COCTaB, CTPYKTYpPbl W OCHOBHBIE (U3UYECKHE
CBOMCTBA.

65. HccnenoBaHus Tra30KOHACHCATHBIX CKBOXKMH. MeETOOpl HCCIENOBAaHUSA, IapaMeTphl,
amnmaparypa, o0paboTka TaHHBIX.

66. Dxcrutyatanust HE(TSHBIX CKBAXXKUH IMOTPYXHBIMH IIEHTPOOEKHBIMU HIIEKTPOHACOCAMU
(III2H). Cxema ycTaHOBKH, IPUHIUI A€HCTBUS.

67. OOpaTHble 3a1aud WACHTUGUKAMM MoJenu (UIBTPALMU C MapaMeTpamMH Ijiacta I10
JAHHBIM UCTOPHUH pa3pabOTKU.

68. OcHOBHBIE TUIBI HeTera3oBbix 3ajnexeil. [I[puMensemble cucTeMbl pa3pabOTKU U METOIUKU
pacueTa TEXHOJIOTUYECKUX MTOKa3aTesei.

69. PaznenpHas sKcIIyaTanys ABYX IUIACTOB B OJTHOW CKBaXXMHE M OCHOBHOE 00OPYIOBaHUE.

70. Onpeenenune mapaMeTpoB MIIacTa Mo JaHHBIM UCCaeA0BaHus CKBaXuH. CKUH-(GaKTOp.

71. Pa3paGoTka HE(PTSIHBIX IUIACTOB B YCIOBHUSX BOJOHANOpHOro pexuma. Cucremsl
3aBOJHEHUS HE(PTSHBIX MJIACTOB, IPUMEHSEMbIE B PA3JIMYHBIX I'€0JI0r0-(pU3NIECKUX YCIOBHSIX.
72. BekpsiTue miacta. ['uapoarnHaMudeckoe COBEPIIEHCTBO CKBaKHH.

73. O1noxxeHust MUHEPAJIbHBIX COJIEH B CKBaXKUHAX, CIIOCOOBI UX MPEAYNPEKICHUS U yaaIleHus
74. Cuctema pa3MelIeHNs CKBa)KUH HA Ta30BOM MECTOPOXKIECHUU.

75. JIBuKeHHE Ta30’KUIKOCTHBIX CMECel B BEPTHKAIbHBIX TpyOax. YpaBHEHHUE IBUKCHUS
ra30KUJKOCTHOM CMECH.

76. Pactipenenenue naBiaeHus U TeMIIEpaTypbl HETH U ra3a o CTBOJIaM CKBaYKUH.

77. MeponpusTHs, 00ecIeYHBaIONIUEe COXPAHHOCTD HEJIPp U OKPYKAroIIel Cpebl.

78. OcobeHHOCTH pa3pabOTKH MECTOPOXKICHUN MPHUPOIHBIX T'a30B C BBICOKUM COJEPKaHHEM
HEYTJIEBOJOPOIHBIX KOMIIOHEHTOB (YTJIEKUCIIBIN T'a3, a30T, CEPOBOJIOPOJ, TEIUM U JIp.).

79. CoBpeMeHHbIE METOIBI YBEIMUEHUS HEPTEOTIauH TUIacTOB. [ MAPOAMHAMUYECKUE METO/IBI.
80. OcuoBuble mapametpsl [ILIOH. PacueTs! paboThl ckBaXHH Mpu ucnonb3oBanuu [T1IIOH.

81. OcHOBHBIEC TpEOOBaHUS K KOHCTPYKIIUHA U 000PYTOBAHUIO Ta30BBIX CKBAYKHH.



82. BubpoceiicMHUECKUE U IIEKTPHUECKUE METO/Ibl BO3ICHCTBHSI HA HE(PTAHBIC TUIACTHI.

83. Kontposb 3a pa3pabOTKOW MECTOPOXXKICHWH MPUPOAHBIX Ta30B. [ MIpoaMHAMHYECKHE,
reo(u3nYecKre, TeOXUMHUYECKIE, XUMUKO-aHATUTUIECKAE METO/IbI KOHTPOJIS.

84. Brniussaue monmyTHoro raza Ha padoty ITL[OH u crocoOsl ero 3anuThl OT BPEAHOTO BIUSHUS
rasa.

85. Ompenenenre  TMokazaTene  pa3padOTKM B peXMMaxX  PAcTBOPEHHOIO  Tasa,
YIPYTOBOJIOHAIIOPHOM PEXKUME, a TAK)KE IIPU UX COUETAHUSAX.

86. MeporpusTus, 00ecredrBarore COXpaHHOCTh OKPYKaloIlen cpe/ibl pH 100b14e HedTH.
87. I'a300Taya IPOAYKTUBHBIX IIACTOB. METOJbl YBEIUYEHUS Ta300TAa4YM IUIACTOB, METOJbI
BO3JICUCTBHS Ha MPU3a00KWHYIO 30HY.

88. OcobeHHoCTH pa3pabOTKH MHOTOIIJIACTOBBIX HE(TIHBIX MECTOPOXKICHHIA.

89. Ilpenynpexnaenue u nukBuaanus ACIIO u ruaparooOpazoBaHmii: yCI0BUS 00pa30BaHHS U
npodunaktuka ACIIO; mexanmdeckne crocoObl ynaneHuss ACIIO u3 CKBaXUHBI, METOJBI
npeaynpexaenns popmupoBanus ACIIO B I1311

90. MeTo1bI yIaneHus KUJAKOCTH U3 Ta30BbIX CKBAKHH.

91. OcobenHocTH pa3pabOTKU MECTOPOKICHHH BI3KOIUIACTUYHBIX HE(PTEH.

92. Dranbl pa3padOTKH MECTOPOKIEHUIN MPUPOJHBIX ra30B. [lopsaaok npoekTHpoBaHUS.

93. 3aboiiHoe U ycThbeBOE 000PYIOBAHUE Ta30BbIX CKBAKHUH.

94. OrmpeneneHne  mapaMeTpoB  IUlacTa MO  JaHHBIM  pEarupoBaHUs  CKBAXKUH
(TUAPOIIPOCITYIIUBAHKE). DKCIPECC-METOIbI MCCIIETIOBAHUS HEPTSIHBIX U Ta30BBIX CKBAYKUH.

95. OcobenHoctu pa3pabOTKUH MECTOPOXKACHWM Ha TMO3MHEH CTaJud SKCIUTyaTaluu.
KoadduuumeHT razoornaun u 3aBUCUMOCTH €O OT T'€OJIOTO-(PH3MUECKUX U TEXHOJOTHUECKUX
(bakTopoB.

96. MeToap!l BO3/IEHCTBHS Ha MPH3a00iHYI0 30HY CKBa)KMH: MHTEHCH(HKANUs 00BN HePTH,
M30JISIIMS TIIACTOBBIX BOA. ['MapopaspsIB miacra.

97. YcnoBus TPUMEHHMOCTH pa3IMYHBIX METOJOB IOBBIIICHUS HE(TEOTHauu, Pe3yIbTaThl
OTIBITHO-TIPOMBILIUIEHHBIX paboT Poccuu u 3a pydexom.

98. IlocTpoenue kapT uzoodap.

99. IlpuHiun AeWcTBUA, CXEMbI 000PYIOBAaHUS CKBAYKUH MPU HKCILTyaTallMl X C TPUMEHEHUEM
I['TIHY. OcHoBusie mapamerpsl [TIHY.

100. MeTo/1bI MiccIeTOBaHUSI CKBKUH C HEHBIOTOHOBCKUMU HEPTSIMHU.

101. OcoOeHHOCTH IKCIITyaTalliy Ta30BbIX CKBAKHUH B OCJIOKHEHHBIX YCIOBHSIX.

102. IleckomposiBieHHs B CKBaXMHAaxX MU Oopb0a ¢ HHUMH: YCIOBHS MECKONMPOSBICHUH U
0o0pa3oBaHMs MECUaHBIX MPOOOK B CKBAXMHAX; TEXHOJIOTMYECKUE yJAJIEHHUE MEeCYaHbIX MPOOOK
U3 CKBQXKUH; CO3J[aHHE TPaBUMHBIX (DUIIBTPOB MPU 3aKAHUNBAHUU CKBAYKUH.

103. CrtocoObI 3¢ heKTUBHOM pa3pabOTKH HEPTETa30BBIX MECTOPOKIACHHIA.

104. MeTo/1p1 BO3ICHCTBUS Ha IIACTOBBIE (DIIFOUIBI ISl YBEIHMUEHUS KOHACHCATOOTAauH.

105. IlpuHuunuanbHas cxeMa MOJy4eHHs] ToBapHOM He(dTu Ha mpomsbicie. PasrazupoBanue,
00e3BOKHMBaHUE U 00eccoNrBaHue HeTH.

106. MeTonp! 1 CHCTEMBI TTOJITOTOBKH BOJIBI M 3aKaUKH €€ B IIJIACT.

107. OcobeHHOCTH KOHCTPYKLUMH M SKCIUTyaTaluss CKBaXHH B YCIOBHUAX KOPPO3MOHHO-
arpecCUBHOM CpeJbI.

108. OcHOBHBIE MMOKa3aTeIN pa3padOTKH, BHICTYIMAIOIINE B POJIU KPUTEPUAIBHBIX MPH BHIOOpE
BapHaHTa pa3pabOTKU MECTOPOXKAEHUS (10XO0J, YHUCTBIH JAMCKOHTUPOBAHHBIM  OXOI,
BHYTPEHHSI1 HOpMa PEHTA0EIbHOCTH, CPOK OKYITA€MOCTH, MHJIEKC TOXOHOCTH 3aTpar).

109. Tunsl 3a5exen.

110. Lens, meToabl, 00BEM, TEPUOTUIHOCTD THIPOTAa30AMHAMUYECKUX UCCIIEI0BAaHUM TIaCTOB
Y CKBa)KHH.

111. Dxcruyaranus He(DTSAHBIX CKBOKWH CTAaHIAPTHBIMU M JUTMHHOXOJOBBIMHU IIITAHTOBBIMHU
HACOCaMH.

112. T'eonoro-mMareMaTuyeckoe MOACIUPOBAHUE TIJIACTOB.

113. KpuBble BoccTaHOBieHUsA HAaBieHus. OmnpeneseHre MapaMeTpoB IUIacTa IO KPUBBIM
BOCCTAHOBJICHUS JaBJICHUSI.

114. HoBeie cmocoObl JKcIuTyaTallid HEPTIHBIX CKBaXWH. [ WApOMOpITHEBBIE HACOCHBIC
yctanoBku (I'TIHY).

115. EcrecTtBeHHBIE CHCTEMBI pa3pabOTKH HEMTAHBIX IUIACTOB. MexXaHW3M 3aMelieHUs



(BBITECHEHUST) HEPTH MIPU PA3TUYHBIX PEKUMAX.

116. Kounctrpykuuu cenaparopoB aisa [IIIDH. JoctouncrBa u Henocrtatku npuMmenenus [HIIOH
i 100b1an Hetu. OOIaCTH MPUMEHEHUS YCTAaHOBOK.

117. KanuranabHble BIOXKEHHS U 3KCIIITyaTallUOHHbIE 3aTPaThl HA 100bIYY HEPTH.
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