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IMPOT'PAMMA BCTYIHUTEJBHOI'O 3K3AMEHA
B acnupaHTypy CamI'TVY

110 Hayrmoﬁ CIICIHAJIBHOCTH

2.8.4. Paspabomxa u sKcniyamayus He@maHeIX U 2A308blX MECTMOPOHCOEHU

Camapa 2023



1. OBIIME ITOJIOXKEHUA

K BcTynuTenbHBIM HCHBITAHUAM [0 MPOrpaMMaM MOATOTOBKM HAYYHBIX WU HAy4YHO-
negarornyeckux kajapoB B acnupantype Cam['TVY pomyckaroTcs nuna, UMerole oopa3oBaHue He
HUKE BBICIIETO (CHEUATIUTET WM MarucTparypa).

[Ipuem ocymiecTBiIseTCS Ha KOHKYPCHOH OCHOBE II0 pe3yJibTaTaM BCTYHNHUTENbHBIX
HCTIBITAHUM.

[IporpaMMa BCTYNUTENBHBIX HCHOBITAHUM IO MporpaMmaM MOATOTOBKM HAy4YHBIX U
HAYYHO- TMIEJarOTMYECKUX KaJpOB B aCHUPAHTYpE M0 Hay4HOH crnenuanbHoctu 2.8.4. Pa3zpaboTka u
SKCIUTyaTalusl He(TAHBIX W Ta30BBIX MECTOPOXKICHUIN COCTaBieHa Ha OCHOBAaHUU (elepaibHBIX
rOCy/lapCTBEHHBIX ~ 00pa30BaTENIbHBIX CTaHAAPTOB IO  HANPABIEHUSAM, COOTBETCTBYIOLIUM
YKpYIHEHHOU rpynmne Hampapienui noaroroBku 21.00.00 IlpukinaaHas reoyiorus, ropHOE AEIO,
HedTerazoBoe JIeNI0 U Te0JIe3usl, U, OXBATHIBACT 0A30BbIC TUCITUIUIMHBI MIOATOTOBKHU CIIEIIHATUCTOB
Y MarucTpoB IO JIaHHBIM HAIMPABJICHUSIM.

2. HEJIb BCTYIIUTEJBHOI'O UCIIBITAHUA

BerynurensHble UCIBITAHUS TPU3BAHBI ONPEICIUTh CTEICHb TOTOBHOCTH IOCTYIAIOIIETO
K OCBOCHHUIO OCHOBHOW 00pa30BaTENBbHON MPOrpaMMBbl aCIIUPAHTYPHI 110 HAYYHOH CIIEIHATbHOCTH
2.8.4. Pa3paboTka u SKCIuTyaTaiysi He)TSHBIX U Ta30BBIX MECTOPOKICHUH.

3. ©POPMA NTPOBEJAEHUA U KPUTEPUHU OLNEHKH
BCTYIIMTEJIBHOI'O UCIIBITAHUA

BerynurensHOoe HCHBITAaHME MPOBOJUTCS B MHCHbMEHHOM (hOpMe B COOTBETCTBUU C
YCTaHOBJIEHHBIM ITpueMHOM komuccuend Caml'TVY pacnucanuem.

[Toctynaromemy npeajgaraercssi OTBETUTh NUCbMEHHO HA BOMIPOCHI U (WJIN) PEIINTh 3a1a4u
B COOTBETCTBHHM C HK3aMEHALMOHHBIMU 33JIaHUSMH, KOTOPBIE OXBATHIBAIOT COJIEPKAHUE PA3]IEIOB U
TE€M MPOTPaMMBbI BCTYIUTEIbHBIX UCIIBITAHUN. /{7151 TOATOTOBKM OTBETA MOCTYMAIONINE UCIIONB3YIOT
9K3aMEHALIMOHHBIE JINCThI, KOTOPBIE BIOCIEACTBUU XPAHITCS B UX JIMYHOM JIETIE.

[Ipu mnpueme Ha oOyueHHWe 1O TMporpaMMaM TIOJATOTOBKM HAyYHBIX M HAy4YHO-
IIEJarOTUYECKUX KaJpOB B AaCHUPAHTYpE pe3yibTaTbl KaXXIOrO0 BCTYIHUTEIBHOIO WCIIBITAaHUS
OLICHUBAIOTCS MO NATHOANIBHOM LIKaJIe.

MuHumanbHOE€  KOJMYEeCTBO Oa/yioB  JUIsl  KaXJOrO0  HAIpaBJIEeHUS  IMOATOTOBKH,
MOATBEPKIAIOIIIEE YCIEITHOE MPOXO0KACHUE BCTYITUTEIBHOIO UCTIBITAHUSA, COCTABIISIET 3 OaJJia.

IIIxaja oneHUBaHUSA:

«OTJMYHO» — BBICTABIISIETCS, €CIM MOCTYMAIOUIMI MPEACTaBUI Pa3BEPHYThIC, UYETKUE
OTBETHI HA OCHOBHBIE BOIIPOCHI 3K3aMEHAIMOHHOI'0 OUjieTa.

«Xopomo» — BBICTABIAETCS, €CIM MOCTYNAIOIUNA MPEACTAaBUI  OTHOCHUTEIBHO
pa3BepHYThIE, YETKUE OTBETHI HA OCHOBHBIE BOIIPOCHI K3aMEHAIIMOHHOTO OUIIeTa;

«YI0BJIETBOPHUTEIbHO» — BBICTABIIAETCS, €CIIM MOCTYNAOIIMMI MPEICTaBUII OTHOCUTEIILHO
pa3BepHyTble, YETKHME OTBEThl HAa OCHOBHBIE BONPOCHI HK3aMEHAIIMOHHOIO Ouiera, MpU 3TOM
HEKOTOPBIE OTBETHI PACKPBITHI HE MOJIHOCTHIO;

«Heya0B1€TBOPUTEIBLHO» — BBICTABJISETCS, €CIU IIPU OTBETE MOCTYHAOIIET0 OCHOBHBIE
BOIPOCHI OMIeTa HE PACKPBITHI.



4. IEPEYEHbD PA3/EJIOB, TEM U CIIMCOK JIMTEPATYPbI

PA3JEJ 1. PASPABOTKA U SKCILTYATAIIMS HE@TAHBIX U I'A30BBIX
MECTOPOXJIEHUU

1.1 ®u3uka HeTAHOTO ¥ ra30BOrO IJIacTa

1. ®usnueckue coiicTBa HedTerazoBbix MmiIacToB. KoaguiueHTsl, XapakTepusyromme
3TH CBOMCTBA, 00JIACTH MX UCIIOJIB30BAaHUS U CIIOCOOBI U3MEPEHUSI.

2. Hedterazosblil miact kak MHOToa3Hass MHOTOKOMIIOHEHTHAs CHCTEMA.

3. Tunbel mactoB W OCOOGHHOCTH WX CTPOCHHS (TeppUreHHBbIC, KapOOHATHBIE U
3arJIMHU3UPOBAHHBIC TTACTHI).

4. OcHOBHBIE (U3NYECKHE CBOICTBA HE(PTEra3oBBIX IUIACTOB U IUIACTOBBIX (DIIOMIOB,
UCIOJIb3YEMbI€ ITPU MPOESKTUPOBAHUH U KOHTPOJIE 32 pa3pabOTKOM.

5. EcrecTBeHHast M HCKYCCTBEHHASI TPEIUHHOCTD, CIIOCOOBI OMTUCAHMUSL.

6. Hedbopmanuss HedTerazoBoro ruiacra; Quauyeckas CYIIHOCTh; Kod(DPUIIMEHTH u
CTIOCOOBI UX OTIPEIeIICHUSI.

7. ®u3uKa TpoOIECCOB BhITECHEHUs HedTH U Ta3a BOAOW, 00oOIIeHHbIN 3akoH [lapcwu.
OYHKIMHA OTHOCUTENBHBIX (Da30BBIX MMPOHUIIAEMOCTEH, XapaKTEPUCTHUKA U CIIOCOOBI OIIPEICIICHHS.

8. ®u3uka TMPOLECCOB  TEIUIOOTHAa4uM B  He(dTera3oBbIX IUIaCTax; MapaMeTphl,
XapaKTepU3YIOIINE CBOMCTBA IUIACTA; TEIUIOBBIC TTOJISL.

9. ®dusuyeckas CyMIHOCTh SIBICHHUS CMAayMBaeMOCTH HE(TEra3oBbIX IUIACTOB; BHJIbI
CMaYyMBaeMOCTH; MTApaMETPhI, XapaKTEPU3YIOIIEe CMAaYNBaEMOCTh TIJIACTA.

10. ®azoBbIe npeBpalleHUs YTIIIeBOAOPOIHBIX CUCTEM B HE(PTETa30BBIX IJIACTAX; BIUSHUE
TepMOOapHUYECKIX YCIOBUH IIacTa Ha (Pa30BOE COCTOSIHUE YTIIEBOJOPOTHBIX CUCTEM.

11. Peonorusi HBIOTOHOBCKMX W HEHBIOTOHOBCKUX HedTell; Qusnueckue MNpUYMHBI
AQHOMAJIPHBIX SBJICHUIA;, QUIBTPALIS AaHOMATBHBIX HEPTCH.

12. JlaBneHue HachlleHUs HEPTH Tra3oM; CHOCOOBI oOmpeaeneHus; (U3NYECKUE
0COOEHHOCTH (UIIBTPALIMH Ta3UPOBAHHON KUIAKOCTH.

13. PeanpHple U wuaeanbHBIE Ta3bl; 3aKOHBI HMX MOBeAeHUS; KOX(D(UIIUEHT
CBEPXCKHUMAEMOCTH.

14. ®usnueckas CymIHOCTb SIBJICHHM aacopOLUuu B He(TEra3zoBbIX IUIAcTax; ylaeiabHas
MOBEPXHOCTh U MUHEPATOTHYECKHUI COCTAaB IJIACTa; U30TEPMBbI COPOLINH.

15. Bunbl ocrarouHoii HepTH B 3aBOJHEHHBIX IUIACTAX; MEXAaHWU3MBI KaNMLISIPHOTO
3aIEeMJICHUS TSKENBIX YTIEBOIOPOIOB.

16. ®usnueckrue NPUHIUIBI TIOBBIIICHUS HEPTEOTIA4M TUIACTOB; OCHOBHBIC CBOHCTBA
IJIacTa U TIACTOBBIX JKUKOCTEH, UCIIONb3yeMble MTPH MOBBIIIEHUN HEPTEOTAAuH TIIaCTa.

17. HeomHOpOaHOCTh HE(PTEra30BBIX IUIACTOB; CTPYKTYPHO-JIUTOJOTHYECKas W ¢a3oBast
HEOJIHOPOJAHOCTH TIJIACTA.

18. BonHOBBIE Tmporiecchl B HE(TEra3oBBIX IUIACTaX; IMapaMeTphl, BIHUSIONINEC Ha
3¢ (HeKTHBHOCTH TIEpeIaun BOITHOBOM SHEPTHUH.

19. TexHOTeHHBIC M3MEHEHHS He(PTEra30BBIX IUIACTOB MPHU pa3padOTKe; CBOMCTBA IUIACTa
Y TUTACTOBBIX JKUKOCTEH, MEHSIOILIUECS B MpoIlecce pa3padOTKH.

20. TToBepXHOCTHO-MOJIEKYJSIPHBIE ~ CBOWMCTBa  CHUCTEMBI  HE(Th-Ta3-BOJa-OPOJIA;
KaMUJUTSIPHOE JTaBJICHHUE.

1.2 Pa3pa6oTka He(p)TAHBIX MECTOPOKIEHH I

1. OObexThI pa3paboTKu HEPTAHBIX MECTOPOXKACHUMN, YCIOBHSI UX BBIJICICHUS U BUIBL.

2. TexHonornyeckue NPUHIMIBI U CUCTEMBI Pa3pabOTKU HE(YTAHBIX MECTOPOKICHHH.

3. Kimaccudukanus u ycIioBus IPUMEHEHHS Pa3IMYHbIX CHCTeM pa3paborku. [lapamerpsl
CHCTEMBI pa3pabOTKH.



4. CucteMbl pa3paboTKU HEPTSIHBIX MECTOPOKIACHUNH. CXeMbl paCCTAaHOBKHM CKBAXHH Ha
3aIIEXKH.

5. Craguu  pa3pabOTKu  HE(PTAHBIX MECTOPOXKACHHWA TPH 33aBOJHCHHM W HX
XapakTepucTuka. BBoa mectopoxxeHus B pa3paboTKy.

6. Yupyruii pexum. Teopus u npaktuka. Teopema Jlroamerns.

7. Pa3paboTka He(TAHON 3aJeKu Ha PEeKUME PACTBOPEHHOrO ras3a; MEXaHHU3M PEKUMa,
ypaBHEHHsI IBYXa3zHol GriIbTpanuu MackeTa v IpUHIUI HHXEHEPHOW METOAMKH pacyeTa.

8. Moaenu mporecca BoiTecHeHHsT HedTu Boaou. Dynkimus bakmu JleBeperra. Pacuer
HETOPIITHEBOT'O BBITECHEHUSI HEPTH BOJIOM.

9. Mozenu  NPOAYKTUBHBIX  IUIACTOB  JJII  TEXHOJOTMYECKUX  pacyeToB. Yyer
HEOJIHOPOAHOCTH NMPOAYKTUBHBIX IUIACTOB M0 IPOHUL[AEMOCTH B TEXHOJIOTHYECKUX pacyeTax.

10. Pacuersl mpouecca BbITECHEHUS He(TH BOJOH B CHCTEME CKBAKUH [0 CXEMe
MOPIIHEBOrO0  BBITECHEHUs. Meron ¢unbprpaunonnbix conportusienuii  FO.II.  Bopucosa.
WuTepdepeniys CKBaKUH U BIMSHUE INIOTHOCTH CETKU CKB)XKUH Ha HeTeoTaady.

11. Ilporno3upoBaHue mokazaTencii pa3paboTKu Mo (PaKTUUYECKUM JaHHBIM C MOMOILBIO
XapaKTepUCTHUK BBITECHEHUS. BUIbI XapaKTEpUCTHUK, YCIOBUS U 00JaCTh UX IPUMEHEHHUS.

12. Meron MartepuanbHOrO OanaHca, €ero CyTh M BO3MOXKHOCTH TpPU PEIICHHH 3a/ad
pa3pabOTKU HEPTSIHBIX MECTOPOKACHUH.

13. Ocobennoctn pa3pabOTKH HEPTAHBIX MECTOPOXKICHHNA C TPEUIMHHO-TIOPOBBIMHU
kosekTopamu. KanuuispHas nponuTka He(TeHaChIEHHbIX IUIaCTOB.

14. Pa3pabotka HedTera3oBbIX MeCTOpOKAeHHN. [Ipenenbubie 1eOuTh HeTH U rasa.

15. IlpumeHeHne rOpU3OHTAIBHBIX CKBAXXHUH IPU pa3paboTKe HePTIHBIX MECTOPOXKICHHUM.

16. I[Ipobnema yBenmuueHHus HEPTEOTAAUN U €€ COBpeMeHHoe cocTosiaue. Kimaccnduxarms
METO/IOB YBEIMUYEHHsI He(PTCOTAAUH.

17. I'maponuHaMUYecKre METOIbl yBEIWYEHUS He]TeoTnaun ¢ H3MEHeHHeM u 0e3
M3MEHEHMsI CUCTEMBI Pa3pabOTKH, UX KpaTKas XapaKTepUCTUKA, MEXaHU3M U BO3MOKHOCTH.

18. ®u3HKO-XMMHUYECKHE METOJIbl YBENUYEHUS He(dTeoTAayn I1UIacToB. MexaHHU3M,
TEXHOJIOTHSl, PEareHTHI.

19. XapakTepucTrKa, MEXaHWU3M, TEXHOJIOTHS U YCIOBHS MPUMEHEHHs Ta30BBIX METOJI0B
yBeIU4eHUs He(hTeoTaauu MpH MOJHOW U OrpaHUUYEHHOH CMEIINBAEMOCTH BBITECHSIOLIETO areHTa u
IJ1aCTOBOM He(TH.

20. MexaHu3M, TEXHOJIOTUH, YCJIOBUS MPUMEHEHUS U 3(PPEKTUBHOCTD TEIUIOBBIX METOJIOB
pa3paboTKu HEPTAHBIX MECTOPOKACHUM.

21. OneHka TEXHOJOrMYecKoro A¢d¢exra NPUMEHEHUS  METOAO0B  yBEIHMYEHUS
He(TeoTIauM IUIACTOB.

1.3 CxkBakunHas 100b14a HeGTH. DKCITyaTAUMSA CKBAKMH

1. BbeI30B mpuUTOKa U OCBOEHHE CKBaXMH. MeTozbl BhI30Ba MpuToKa. Kpurepuu BeiOOpa,
yca0BUs 3PPEKTUBHOTO MPUMEHEHUSI.

2. VccnenoBanne CKBaKWH MPU YCTAHOBUBIIUXCS PEKUMAX.

3. HccnenoBanue CKBaXHUH MPU HEYCTaHOBHBILEMCS PEKUME.

4. TlonpeM XUAKOCTU 32 CUET PHEPTUU CXKATOro Ta3a. YpaBHEHUE JBUKEHHS CMECH B
0e3pa3MepHOM BHIC.

5. OnTUManbHBIH M MaKCUMAaJBHBIM PEXKUM pabdOTHl MOIBEMHHUKA. YIETBHBIN Pacxol
BO3JyXa.

6. Cemapanus raza y mpuema morpyxHoro obopymoanus. CemnapaimoHHBIH 3 (dekT B
KECTKOU 3aMKHYTOU CHCTEME.

7. bamanc sHeprum B 10OBIBAIOIIEH CKBOXKUHE.

8. Bunel ¢ponTanupoBanus, 3pGeKTUBHBIN ra30BbIi pakTop. M3mMeHeHne naBieHus BIOJb
HKT B MexaHM3HpPOBAaHHBIX CKBAXKUHAX.



9. @doHTaHHas »JKCIUTyaTalUsl CKBaXWUH. YCIOBHS (DOHTAaHUPOBAHMS, MHHHUMAIbHOE
3a001HOE JTaByIeHHE (POHTAHUPOBAHUS.

10. ITyck ra3nu¢THBIX CKBXHH B SKCIUTyaTanuio. [TyckoBoe u pabouee gaBIeHHUs.

11. Meronbl CHUKEHUS IIYCKOBOI'O IaBICHHUS.

12. DOkcrutyatanusi CKBaXMH C TIOMOIIBIO IITAHTOBBIX TIYOMHHOHACOCHBIX YCTaHOBOK.
CxeMa yCTaHOBKM U NPUHLIMIT €€ PAOOTHI.

13. O6opynoBanue HacocHbIx ckBaxuH. Bungelr CIHIH. Kospdumument mnopaun
I1TyOMHHOHACOCHON YCTaHOBKH.

14. TlpousBomuTenbHOCTh Hacoca. Koap@uuueHT HamoJHEHUsS M ONPEACISIOIUE €ro
(dhakTopHI.

15. Harpy3ku Ha IuTaHrd. Ymopyrue aedpopManmu IOTaHT W TPyO MOJ JAEHCTBHEM
CTaTUYECKUX Harpy3okx.

16. unamorpad. TeopeTnyeckue u NpakTUIECKUE JUHAMOTPAMMBI.

17. DOkcruyatanus ckBakuH yctaHoBkamu OI[H. Cxema oOopymoBaHHS M Ha3Ha4YCHHE
OTJIENIbHBIX Y3JI0B.

18. Dkcrutyaranusi CKBaXXHH B OCJIIO)KHEHHBIX YCIOBHSIX.

19. TloazemHBII U KaTUTATBHBIA PEMOHT CKBa)KHH.

20. Buasl nogzemuoro pemonta. Koagdunuent skcmnyaranuu u MPIL.

1.4 Coop ¥ NOAroTOBKA CKBA’KMHHOM MPOAYKIMU HEPTAHBIX MECTOPOKAEHHUIT

1. Knaccudukanus u GU3MKo-XMMHUYECKHUE CBOMCTBA He(PTEH.

2. Knaccudukanus u GuU3NKo-XMMUYECKHE CBOWCTBA HE(TAHOTO Tra3a.

3. PactBopuMocTh raza B HepTu 1 miactoBoil Boje. Conepxkanue napoB HepTH U BOJbI B
HE(TSIHOM rase.

4. OU3MKO-XMMHUYECKHUE CBOWMCTBA IUIACTOBOM BOJbl. MUHepanu3anus U COAep)KaHue
XJIOPUCTBIX COJIEH B INTACTOBOM BOJE. FIOHHBIN SKBUBAJICHT.

5. YcnoBus o0Opa3oBaHUil BOJOHE(PTSHBIX SMYyIbCUH Mpu A00bYe HepTH. MexaHu3zM
oOpa3oBaHMs TUCIIEPCHOM (a3bl B HEPTEIPOMBICIIOBOM 000PYJOBaHHH.

6. Ocaxnenue (BCIUIBITUE) OJMHOYHOM 4YaCTHIBI B TpaBUTAMOHHOM mose. Popmyna
Croxkca.

7. T'mapaBnuyeckue pacyeTbl IPOCTHIX U CIOXKHBIX TPYOOIPOBOIOB MPU U30TEPMHUUECKOM
JBYDKEHUH 110 HUM OHO(pa3HON KHUIKOCTH.

8. I'mapaBnnyeckne pacyeTsl MPOCTHIX U CIOXKHBIX TPYOOIIPOBOIOB MPU U30TEPMUUECKOM
JBIDKEHUH 110 HUM HEe(TSHOTO Ta3a.

9. Pacmpenenenue reMnepaTypsl o JUIMHE HEM30TepMUUYECKOro Tpydonposoaa. Gopmyna
[IIyxoBa B.I'.

10. Tunu4Hble CTPYKTYphl Ta30HE(PTAHBIX MOTOKOB B TOPU3OHTAIBHBIX U HAKIOHHBIX
TpyOOIpoBOIaxX.

11. PenbepHble  TpyOONpOBOABI,  paclpelelieHHe  HUCTHHHBIX M PacXOJIHBIX
HachleHHocTen pazamu. CriencTBus.

12. CeauMeHTallMOHHBIN aHAJIN3 JUCIIEPCHBIX CUCTEM.

13. ObecconmuBanue HePTH.

14. Tloka3arenu kayecTBa TOBapHOI He(TH.

15. [IpuHiunuaneHble CcXeMbl cOOpa CKBOXMHHOM MOPOAYKIMM Ha  HEQTAHBIX
MECTOPOKJICHUSX.

16. OcnoxHeHHS B DKCIUTyaTaliil HE(TEIPOMEBICIOBOTO 0o0opymoBaHus. [IpuyawHbI 1
CIICICTBUSI.

17. BuytpenHss koppo3us TpyoornpoBooB. [IpuunHbl , METO1bI GOPHOBI.

18. ABTOMaTH3MpOBaHHBIE IPYIIOBBIC 3aMEPHbIE YCTAHOBKH THMA «CITYTHHK.

19. TIpomrbicioBbIe pe3epByaphl H UX 000pyIOBaHHUE.

20. ITpuHIMNHMAIBHBIE CXEMBI TOATOTOBKU CKBa)KUHHOMN MPOJTYKIIHH.



1.5 O0beqnHeHHBIE BONPOCHI

1. BrI130B puTOKa, BEIOOp 3HAUEHUS IEMPECCHU Ha IJIacT.

2. KomnoHeHTHBIN cocTaB U Kiaccuukanus HeTe u mpupoIHbIX Ta30B.

3. OcHOBHBIE TPHUHLIUIBI TPOSKTHPOBAHUS PAIMOHAIBHOW CHCTEMBI pPa3pabOTKH
HeTAHBIX MecTOpOXKIeHUH B Poccun. KommiekcHbIN METOT IPOEKTUPOBAHUS.

4. MonekynsipHass Macca, TUIOTHOCTh M OCHOBHBbIE (DM3WYECKHE CBOMCTBA KOMIIOHEHTOB
HeTH 1 raza.

5. Onpenenenue nokasaresnei pa3padOTKU ra30BbIX U T'A30KOHICHCATHBIX MECTOPOXKACHUI
IIPU T'a30BOM U YIIPYTOBOJIOHAIIOPHOM PEXUMAX.

6. TexHonornyeckue pexMMbl pabOTHI Ta30BBIX CKBAYKUH.

7.  VYpaBHEHHE COCTOSIHMS ~ HACIbHBIX M  peanbHbIX razoB. Koapduuuent
CBEPXCKUMAEMOCTH.

8. Meponpustus, oOecrieunBarollie COXPAaHHOCTh HEAP M OKpY’Karollel cpeabl IpH
pa3paboTke MECTOPOKACHUN PUPOIHBIX TA30B.

9. 3agaya SKOHOMHUYECKO OLIEHKH pa3pabOTKU HEPTAHBIX U Fa30BbIX MECTOPOKACHUH.

10. YcnoBus 3aeranus HeTH 1 ra3a B IJIaCTax.

11. Ucxonunas reonoro-gusnueckas uH(opmMaius, HeoOXoauMas Ui HPOEKTHPOBAHUS
pa3paboTKu HEPTIHOTO MECTOPOKICHUS.

12. OcBoeHUE CKBaKUH, METO/IbI M CITIOCOOBI BHI30BA IIPUTOKA.

13. Komnekropsl Heptu U raza. IlopucTocTh, IpaHYJIOMETPUYECKUNH M BEUICCTBEHHBIN
COCTaB, yJleJIbHAsl TOBEPXHOCTb.

14. CHuxeHue YpOBHS JKUIKOCTHM B CKBOXHMHE B YCJIOBMSIX aHOMAaJbHO HHU3KOIO
IUTACTOBOTO JIaBJICHUS: OCBOEHHE CKBAaXXMH C IPUMEHEHHMEM II€H; MPEUMYIIEeCTBa IPUMEHEHHS IIeH
IIPY OCBOEHUM CKBAXKHUH; TMIPOCTaTUYECKOE AABJIEHNE CTOJI0a MIEHBI [10 CTBOJLY CKBaYKUHBI.

15. BropuuHoe BCKpbITHE, IPUMEHsIEMOE 000pYA0BaHUE.

16. Brinenenne He(TEBOIOTa30HACKHIIICHHBIX HHTEPBAJIOB IUIACTOB MO TE€O(PH3NUECKUM
JAHHBIM.

17. JlaBneHue HacbllieHUs He(TU M BOJBI YIJIEBOJOPOAHBIMU M HEYIJIEBOJOPOIHBIMU
ra3amu.

18. OcHOBHBIE PUHIMIBI Pa3padOTKH ra30BbIX MECTOPOKIACHUM.

19. A6comoTHas, Ga3oBas U OTHOCUTEIbHAS TPOHUIIAEMOCTb.

20. UccrnenoBanust HEPTAHBIX U Ta30BbIX CKBAKWH HAa YCTAHOBHUBIIMXCS PEXKUMAaX.

21. OcoGeHHOCTH pa3pabOTKU MECTOPOKACHUH C BBICOKUM CO/IEPKaHUEM KOH/IEHCaTa.

22. JlabopaTtopHbIe METOJBI U3MEPEHUSI HACHIIIIEHHOCTH, TOPUCTOCTH, MPOHUIIAEMOCTH U
(a30BBIX TPOHUIIAEMOCTEH.

23. CxemaTtuzauusi 3ajieXH, BbIOOp MoOJenu QUIbTpallMM M MPOBEICHHE pPacyeTOB
TEXHOJIOTUYECKUX M TEXHHKO-PKOHOMHUYECKHMX IOKa3aTeled MPU COCTABICHUU TEXHOJOTMYECKHX
JIOKYMEHTOB U IPH UCCIIEJOBAHUM PA3INYHBIX MPOIECCOB TMAPOIMHAMHYECKOTO BO3JIEHCTBUS Ha
3anexu (yrnpasieHue pa3paboTKoil).

24. T'aznudTHas SKCIuTyaTalus HeQTAHBIX CKBAYKUH.

25. Onpenenenue 3¢ (HeKTUBHBIX He()TEHACHIIEHHBIX TOIIIUH.

26. ®a30BbIE U3BMEHEHUS YIJIEBOJOPOIHBIX CHCTEM.

27. BbI30B NpUTOKa HE(TH U ra3a T IJIACTA, OCBOEHHE CKBAXHH: MEpEIBUKHAS YCTAaHOBKA
C BO3JAYIIHOM CHCTEMOH OXJaXKIeHHs JUIsi paboThl B 30HAaX XOJIOJAHOTO M YMEPEHHOIO KIMMarTa;
NEepeBIKHAS YCTAHOBKA C JKUAKOCTHOM CHCTEMOM OXJIQXKJIEHHsI BBIXJIOMHBIX ra30B JUIsd paOoThl B
paifoHax c xapkuMm kiauMmaroM (qo 50°C); OCHOBHBIE HaNpaBlIEHUs DPA3BUTHSA YCTAHOBOK IIO
KOMIIPUMHUPOBAHHUIO, a30Ta BHIXJIONHBIX Ta30B JIBC; cpaBHUTENbHBIN aHATN3 a30THBIX YCTAHOBOK.

28. Jlepopmanusi TOPHBIX TMOPOJ. YTNPYrocTh, C)KHMAEMOCTh, NMPOYHOCTh HA CXKATHE U
pa3pbIB, MIIACTUYHOCTD TOPHBIX MTOPOI.

29. ®a3zoBbie mpoHunaeMocTu. Kanumisipaoe nasienue. [ paBUTaliMOHHBIE CUITBI.



30. Pa3paboTka MeECTOpPOXAEHUI TMpH 3aBOJHEHHUM Ta30KOHJICHCATHOW  3aJIexH,
0COOEHHOCTH pa3pabOTKU ra30BbIX 3AIEKEH ¢ HEDTIHBIMH OTOPOYKAMH.

31. Temnodusznueckre CBONCTBA TOPHBIX TOPO/I.

32. OcHoBHbIe YypaBHEHHs MHOro(daszHoil ¢duabTpanuu. YpaBHEeHHS TpexdazHOoH
GbuIbTpanuy U HeeTy4Ye HeTH.

33. donHTaHHas 3KCIUTyaTalusl He(TAHBIX CKBaXHH. Pacuer mpouecca poHTaHMPOBAHUS.
YcnoBust poHTaHUPOBAHMUSL.

34. HeomnopomHocth mmiactoB. IlocTpoeHue reosnormyeckux mnpoduiied, CTPYKTYpPHBIX
KapT, KapT HEPTEHACBIIICHHBIX TOIIINH, THIPOIPOBOIHOCTEH.

35. CocraB u copep)kaHue KOHACHCATa B IPUPOHBIX I'a3ax.

36. DkcIutyaTaus TOPU30HTAIbHBIX CKBAXKHH.

37. IlpuroroBiieHHE MEHBI C 3aJaHHON CTENEHbIO adpalluM U 3aKayKa €€ B CKBAKUHY.

38. PacTBOpUMOCTH YIi€BOJOPOAHBIX U HEYTJIEBOJOPOAHBIX T'a30B B HEPTHU M IIACTOBOM
Bojie. OObeMHBIN KO PHUITHEHT.

39. Meroabl oOIpenencHus] UCXOAHBIX IAapaMeTpPOB 3aJIEKU JJI THMAPOJIMHAMUYECKHX
pacyeToB.

40. BsS3KOCTh 1 TUNIOTHOCTH HE(PTH, BOJBI M IPHPOTHBIX TA30B B PA3IINYHBIX YCIOBHUSIX.

41. HeoqHOPOAHOCTh MPOIYKTUBHBIX ILIACTOB, METO/Jbl €€ W3Y4YEHUS U KOJIMYECTBEHHOU
OLIEHKH.

42. JlunaMOMETpUPOBaHNE HACOCHBIX CKBAXKHH.

43. KpuTtnueckue u npuBeeHHbIE TapaMeTpbl IPUPOIHBIX T'a30B. TemioTa cropaHusl.

44. Bunrtosie yctanoBku (YOBH) u ctpyiinbsie Hacocs! (YCH). [Ipuniun aeictusl.

45. CnocoObl JKCIUTyaTalli CKBXHH Ha 3aBEpUIAIONICH cTaauu  pa3paboTKu
MECTOPOXKICHUM.

46. OmnpeneneHue MOJIOKEHUS BOJAOHE(DTSIHOTO M Ta30HEPTAHOTO KOHTAKTOB. MeTomabl
1oJIcueTa 3arnacoB He()TH, ra3a, KOHJIEHcaTa.

47. OcHOBHBIE ypaBHEHHsS OJHOGMA3HOW (QHUIBTPAIMM HECKHUMAEMOU IKUIKOCTH,
cJ1a00CKUMAEMOH JKUKOCTH, rasa.

48. Pa3paboTka 1UIaCTOB, NPEICTABICHHBIX TPEIIMHHBIMU U TPEIIMHHO-TIOPOBBIMU
KOJIJIEKTOpaMU. MexaHn3M BBITECHEHUsI HEPTH BOJIOM U3 TPEIIMHHO-TIOPOBOI0 IJIACTa.

49. YpaBHeHus GUIbTpallii HEHBIOTOHOBCKUX HEPTEH.

50. Pazpabotka He(TSHOM 3a5exu 6e3 MoAIepKaHHs [IACTOBOTO JIaBJICHHUS.

51. ObopynoBanue npu 'PoHTaHHON FKCIUTYyaTaiuu. PerynupoBanue paboTsl (hOHTAHHBIX
CKBaKMH.

52. MoaenupoBaHue TEMIOBBIX U PU3UKO-XUMUYECKUX METO/I0B BO3/ICHCTBHSI Ha IIaCT.

53. UccnenoBanust He(TAHBIX U Ta30BbIX CKBRKUH HA HEYCTAHOBUBIIEMCS pEXXHUME.

54. Meroasl u cpeacTBa KOHTPOJS M PEryJUpOBaHHSA pa3pabOTKW HEPTAHBIX U
He(Tera3oBbIX 3aJIEKEH.

55. Omnpenenenne CBOMCTB HPUPOJHBIX Ta3oB IO HMX COCTaBy. YINPYrocTb MHapoB U
napUuabHbIE TaBICHHUS.

56. YcTaHOBKa 1IEMEHTHBIX MOCTOB: Ha3HAU€HHE LIEMEHTHBIX MOCTOB M TpeOOBaHUS K
HUM; OCOOCHHOCTH BBIOOpA pElENnTypbl U NPUTOTOBICHUS IIEMEHTHOTO pacTBOpa JUIsl YCTAaHOBKH
MOCTOB; pa3pylIeHHe 3aCTONHBIX 30H MOMEPEYHBIM pacXaXMBaHUEM KOJIOHHBI TPYO; 000py10BaHHE
JUIsl yCTAaHOBKU LIEMEHTHBIX MOCTOB.

57. OkcruryaTtauus ~ CKBaXHMH B YCJIOBMSX  MHOTOJIETHEMEP3JBIX  MOPOJA M
THJIpaTo0Opa30BaHuUs.

58. DHTanenus, SJHTPOIHNS, TEIJIONPOBOJHOCTD IPUPOIHBIX Ia30B.

59. Wupukatopuele nuHMH. Koapduuuent mnpoaykruBHoctd. KosdduuumeHTsr
(GWIBTPAIMOHHBIX COMPOTHBIICHUN B YPaBHEHUSIX MPUTOKA Ta3a.

60. Ocob6eHHOCTH pa3pabOTKU MHOTOIIIACTOBBIX MECTOPOKICHUH.

61. CoBpeMeHHass YMCICHHAsh MOJAETh (DUIbTpAIMM, pealM30BaHHAS B MPOTPaMMy IS
OBM kak UHCTPYMEHT aJIeKBaTHOTO MaTEMAaTUYECKOTI0 OMUCAHUS PEATbHBIX MPOLIECCOB.



62. OcobGeHHOCTH Pa3pabOTKU He(TEra3oBbIX U He(PTEra30KOHICHCATHBIX 3aJIeKeH.

63. PeMOHT 00CagHBIX KOJIOHH: BU/Jbl U NMPUYUHBI HAPYUIECHNUS T€PMETUYHOCTH 00CaIHBIX
KOJIOHH; CTIIOCOOBI U CPE/ICTBAa BOCCTAHOBJICHHUS T'€PMETUYHOCTU OOCAIHBIX KOJIOHH; TUArHOCTHKA
COCTOSIHUS KPEIU CKBA)KMH; TEXHOJIOIUS PEMOHTA 00CAIHBIX KOJIOHH CTAJbHBIMHU IUIACTBIPSIMU.

64. T'unparel yriaeBOAOPOAHBIX Ta30B, UX COCTaB, CTPYKTYPbl U OCHOBHBIC (U3NUECKHE
CBOMCTBA.

65. HccnenoBaHusi ra30KOHIEHCATHBIX CKBa)XMH. MeTONbl HMCCIEAO0BaHUSA, MapameTphl,
amnmaparypa, o0paboTka TaHHBIX.

66. DKcrutyatanysi HeTSIHBIX CKBKUH MOTPYKHBIMHU [IEHTPOOESKHBIMU AJIEKTPOHACOCAMH
(ITLIDH). Cxema ycTaHOBKH, MPUHITUIT JCHCTBHS.

67. OOparHble 3a7a4u WACHTU(HUKAME MOAETH (MIBTPALUKN C MapaMeTpaMy Iiacta Mo
JTAHHBIM UCTOPUHU Pa3pabOTKH.

68. OcHOBHbIE TUIIBI He(Tera3zoBbX 3ajexeil. [IpuMeHsemMble CHCTEMBI Pa3pabOTKU H
METOAMKH pacyeTa TEXHOJOTMUECKUX MoKa3aTeseH.

69. PazgenpHas HSKcIUTyaTalMsi JABYX IUIACTOB B OJHOW CKBaXMHE U OCHOBHOE
o0opynoBaHue.

70. OnpeneneHue mapamMeTpoB TUTacTa Mo JaHHBIM UCCIICOBaHUS CKBaKHH. CKUH-(PaKTOP.

71. Pa3zpaGoTka He(TSIHBIX IUIACTOB B YCJIOBUSAX BOJOHANOPHOro pexxuma. CHcTembl
3aBOJHEHUS HEPTSHBIX IJIACTOB, IPUMEHSEMBIE B Pa3JIMYHbBIX [€0J0r0-(pU3NUECKUX YCIOBUSIX.

72. BekpeiTue miaacrta. ['uapoguHaMuyeckoe COBEPLIEHCTBO CKBAYKUH.

73. OTnOXeHUsT MUHEPAJIbHBIX COJEH B CKBaXHHAX, CHOCOOBI MX HPEIYNpPEXKIECHUS U
yJaJIeHus

74. Cuctema pa3MelIeHNs CKBaXKUH HA Ta30BOM MECTOPOXKIECHUU.

75. JIBUXKEHHE T'a30KMIKOCTHBIX CMECei B BEPTUKAIbHBIX TpyOax. YpaBHEHUE JBUXKEHUS
ra30’KUJAKOCTHOU CMECH.

76. Pacnipenenenue AaBIeHUs U TEMIIEPATypbl HEPTH U ra3a Mo CTBOJIAM CKBaXKHH.

77. Meponpusitusi, 00eCcIeYnBaIOLINE COXPAHHOCTD HEAP U OKPYKAIOLLEH CPEeIbl.

78. OcoOeHHOCTH pa3pabOTKM MECTOPOXAECHUH NPUPOAHBIX TIa30B C BBICOKUM
COJIep’)KaHUEM HEYIJIEBOJAOPOJHBIX KOMIIOHEHTOB (YIJIEKHUCIBIM ra3, a3oT, CEpOBOJIOPOA, T'eui U
ap.).

79. CoBpeMeHHBbIE METO/bl YBEIMYEHHUs He(PTeoTnauM IIacToB. [ MapoanHaMHuyecKue
METO/IBI.

80. OcnoBubie mnapamerpsl [IIIOH. Pacuersl paboThl CKBaXMH MpU HCIOJIB30BAHUU
[TOH.

81. OcHoBHBIE TPeOOBaHUS K KOHCTPYKIIMK U 000PYAOBAHUIO Fa30BbIX CKBAYKUH.

82. BubpoceiicMuueckue 1 3JIeKTpHUUECKUEe METO/Ibl BO3/IEHCTBHSI HAa HE(PTAHBIE TUIACTHI.

83. KonTpois 3a pa3pabOTKON MECTOPOXKICHUM MPUPOIHBIX Ta30B. [ MapoauHaMUIecKue,
reopu3nyecKue, reOXMMUYECKHE, XMMUKO-aHATUTHYECKHUE METO Il KOHTPOJIS.

84. Bnusgnue nomyTtHoro rasza Ha pa6oty IILIDH u cnocoObl ero 3amuThl OT BPEIHOIO
BIIMSIHMS ra3a.

85. Ormpenenenue IMokaszareneil pa3paboTKHu B pEKMMax pacTBOPEHHOro rasa,
YIIPYTrOBOJIOHAIIOPHOM PEKUME, a TAKIKE IIPHU UX COYETAHUSAX.

86. Mepormnpustusi, odecreunBarolue COXPAHHOCTh OKPY’Kalolled Cpelapl Mpu A00bIYe
HePTH.

87. T'azooTHaya NPOIYKTUBHBIX IIACTOB. METOIbI YBEIMYEHUS Ta300TIayd ILUIACTOB,
METO/bI BO3/IEHCTBHS Ha MPU3a00iHYIO 30HY.

88. OcobeHHOCTH pa3pabOTKK MHOTOIIACTOBBIX HE(PTSIHBIX MECTOPOXKICHUH.

89. Ilpenympexnenne u mukBupamus ACIO wu ruapatooOpa3oBaHuil:  yciaoBus
obOpazoBanus u npoduinaktuka ACIIO; mexannueckue criocoOsr ynaineHuss ACIIO u3 cKBaXWHBI,
MmeToabl npeaynpexaeHus popmuposanus ACIIO B 1311

90. MeToibl yaaneHus KUAKOCTH U3 Ta30BbIX CKBAXKUH.

91. OcobGeHHOCTH Pa3pabOTKU MECTOPOXKACHUH BI3KOIUIACTUYHBIX HEPTEH.



92. Dranbl pa3paboTKH MECTOPOXKICHUHM MPUPOIHBIX T'a30B. IIopsI0K MPOEKTHPOBAHHUS.

93. 3a00itHOE M YCThEBOE 000PYI0OBAaHNE TA30BbIX CKBAKHUH.

94. Onpenenenue mapaMeTpoB  IUTacTa MO  JAHHBIM  PEardpoBaHMsI  CKBaXHH
(TuaponpociymuBaHue). IKCIPECC-METOIbI HCCIEA0BaHNS HE(TAHBIX U Ta30BbIX CKBAKHH.

95. OcobeHHOCTH pa3pabOTKU MECTOPOKACHHWA Ha TO3JHEH CTaIuu JKCIUTyaTallHH.
Kosddunuent razoornayn v 3aBUCUMOCTb €r0 OT TeOJOro-PU3NYECKUX U TEXHOJIOTHYECKHUX
(hakTopoB.

96. Metoapl Bo3zelicTBUA Ha Mpu3a0O0iHYI0 30HY CKBA)XKMH: MHTEHCHU(DUKAIUS JOOBIYU
He(TH, U30JAIHS IIACTOBBIX BOA. [ Mapopa3phIB miacra.

97. YcnoBusi MpUMEHUMOCTH PA3JIMYHBIX METOJOB MOBBIIICHUS HEPTEOTAAYH, PE3YIbTAThI
OTIBITHO-TIPOMBILIIIEHHBIX paboT Poccun u 3a pydexom.

98. IlocTpoeHue kapT uzoodap.

99. IlpuHuun JedcTBUS, CXeMbl OOOpPYNOBaHUS CKBaXXUH IpPU 3KCIUIyaTallud HUX C
npumeHenuem ['TIHY. OcuoBubie napamerpsl ['TIHY.

100. MeTo1bI UCCIIETOBAaHMS CKBaKUH C HEHBIOTOHOBCKUMU HE(PTAMHU.

101. OcobeHHOCTH IKCITTyaTal[Mi Ta30BbIX CKBKUH B OCIIOKHEHHBIX YCIOBHSIX.

102. IleckomposiBiieHUsI B CKBa)XMHAX U OOpbOa ¢ HUMU: YCIOBHUSI IECKONPOSIBICHUN U
o0pa3oBaHMs MEeCUaHbIX MPOOOK B CKBAKMHAX; TEXHOJIOTUYECKUE YIaJlIeHHWE MEeCUYaHbIX MPOOOK U3
CKBA)KMH; CO3/IaHH€ TPAaBUNHBIX (DMIIBTPOB MPU 3aKaHUYMBAHUHM CKBAXKHH.

103. CriocoOsb1 3¢hpexTrBHOM pazpaboTku HedTEra3o0BbIX MECTOPOKIACHHI.

104. MeToibl BO3ACHCTBUS HA TUIACTOBBIC (DIFOMIBI U YBETUYEHUS KOHCHCATOOT IAuH.

105. [IlpunuunuanbpHas cxema I[OJYy4YeHHS TOBapHOW HepTH Ha  MpOMEICIE.
PasrazupoBanmue, 00e3BOKUBaHHE U 00ECCOTUBAHIE HEPTH.

106. MeTo/bI ¥ CUCTEMBI TTOJITOTOBKY BOJBI M 3aKAUYKH €€ B I1JIaCT.

107. OcobeHHOCTH KOHCTPYKUMH M JKCILTyaTallus CKBAXUH B YCIOBHUSX KOPPO3HOHHO-
arpecCUBHON CPEJIbI.

108. OcHOBHBIE TMOKa3zaTeNu pa3pabOTKH, BBICTYMAIONIME B POJIM KPUTEPUATBHBIX TPU
BBIOOpE BapHuaHTa pa3pabOTKU MECTOPOXKACHUS (JI0XOHA, YHCTBI JUCKOHTHUPOBAHHBIA JIOXOJ,
BHYTPEHHSI HOpMa PEHTa0EIbHOCTH, CPOK OKYIaeMOCTH, UHJIEKC JJOXOJIHOCTH 3aTpar).

109. Tunsl 3a5exen.

110. Ilenp, meTonmpl, 00bEM, MEPUOAUYHOCTH THUIIPOTA30IMHAMUYECKUX HCCIEIOBAHMI
MJIACTOB U CKBAXKHUH.

111. DOxcruryaranusi HeQTSHBIX CKBOXHH CTaHIAPTHBIMH H  JJTHHHOXOJOBBIMH
IITAaHTOBBIMU HACOCAMHU.

112. T'eonoro-mMareMaTuueckoe MOACIUPOBAHUE TIJIACTOB.

113. KpuBsle BoccTaHOBIeHHs JaBieHus. OnpesaeneHrne napaMeTpoB IiacTa 1Mo KpUBBIM
BOCCTAHOBJICHUS J1aBJICHUSI.

114. HoBble cniocoObl 3KCIUTyaTalli HEQTSIHBIX CKBAXXHUH. [ MApPOMOpIIHEBbIE HACOCHBIE
ycranoBku (I'TIHY).

115. EcrecTBeHHBIE CHUCTEMBI Pa3pabOTKU HE(PTAHBIX IIACTOB. MEXaHHU3M 3aMelleHUs
(BbITeCHEHMS) HE(DTH MIPU PA3IUUHBIX PEKUMAX.

116. Konctpykuuu cenaparopoB ansa [IL[DH. /loctouncTBa u HEAOCTAaTKM MPUMEHEHUS
[MI2H ays mo6sran HedTH. O6MaCTH MPUMEHEHHS YCTAaHOBOK.

117. KanurtanabHble BIOXKEHHS U SKCILTyaTallMOHHbIE 3aTpaThl HA 100bIYY HEPTH.
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