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1. OBLUME NONOXEHUA

K BCTynuMTENbHbIM WUCMNBITAHUAM MO MporpaMmmamM MNOArOTOBKM Hay4YHbIX M Hay4HO-
negarornyeckmx kagpos B acnupaHtype Caml TY gonyckaiTcsa nuua, nverowme obpasoBaHue He
HWXe BbICLLEro (cneunanuTeT unm marmctpaTtypa).

Mpuem oOcCyLIeCcTBNAETCA Ha KOHKYPCHOW OCHOBE MO pe3ynbTaTtam BCTYMNUTENbHbIX
NCNbITaHUA.

2. UEJNIb BCTYMUTEJNIbHOIO UCMNbITAHUA

BcTynutenbHble ncnbiTaHNs Npu3BaHbl onNpeaenvTb CTeneHb rOTOBHOCTWU MOCTYNakoLwero
K OCBOEHUIO OCHOBHOM O0BpasoBaTenNbHOM NPOrpaMmMbl acnMpaHTypbl MO HAy4YHOW CreumanbHOCTH
2.8.4. PaspaboTka n akcnnyataumsi He(PTAHbIX 1 ra30BbIX MECTOPOXAEHUN.

3. POPMA NPOBEAEHUA U KPUTEPUU OLIEHKU
BCTYNMUTENbHOIO UCMNbITAHUA

BcTtynutenbHoe ucnbiTaHMEe NPOBOAUTCS B COYETaHUWU MUCbMEHHOW U YCTHOW hopm B
COOTBETCTBMM C YCTAHOBIIEHHLIM NMpuUeMHon komuccnen Caml TY pacnmcaHnem.

MocTynatowemMy npeanaraeTcsa OTBETMTb Ha BoOMpocbl M (UnM) pewnTb 3agadn B
COOTBETCTBUN C 3K3aMEHALMOHHbIMU 3a4aHNSAMUN, KOTOPbLIE OXBaTbLIBAKOT CoaepXaHne pasnenos u
TEM nporpamMmbl BCTYMUTEMbHLIX UCMbITaHWA. [MoCTynalowmim rotToBUTCS K OTBETY MUCBbMEHHO,
ncnonb3ysi 3K3amMeHaUWOHHbIE JIUCTbI, KOTOpble BMOCMEACTBMM XPaHATCA B €ro NUYHOM Aene,
3aTeM OTBEYaeT YCTHO YrieHam 9K3aMeHaLNOHHOW KOMUCCUN.

Mpn npueme Ha oOy4yeHMe nO nporpaMMamM MNOATOTOBKM HAYYHbIX W Hay4HO-
negarorMdecknx KagpoB B acnupaHType pesynbTaTbl KaX4oro BCTYNUTENBHOrO UCMbITaHUA
oLeHMBaloTCs NO NATMOANNBLHOM LIKane.

MuHumanbHoe  konnyecTBO 6GanmnoB  Ons KaXOoW  Hay4yHOM  cneuunarnibHOCTM,
nogTBepXXaaroLLee ycnewwHoe npoxoXxaeHne BCTYNUTENbHOIO UCMbITaHUS, cocTaensieT 3 6anna.

LLilkana oueHnBaHuS:

«OTNUYHO» — BLICTABMSETCH, €CNU MNOCTyNnarLWun NpeacTaBun pasBepHyThle, YeTkue
OTBETbI HA OCHOBHbIE BOMPOCHI 9K3aMeHaLNOHHOro buneTta.

«Xopomo» — BbICTaBnsdeTcd, ecnn I'IOCTyI'IGIOLIJ,VIVI npengcraBnugn OTHOCUTEJ1IbHO
pa3BepHyTble, YEeTKMEe OTBETbl HAa OCHOBHbIE BOMPOCHI 3K3aMeHaLlOHHOIo bunera;
«YJJ,OBneTBOpVITeﬂbHO» - BbICTaBI1AE€TCA, ecnm HOCTyHaIOU.lVIVI npeancraBun

OTHOCUTEJIbHO pa3BEpPHYTblE, YeTKMne OTBETbl HA OCHOBHbIE BOMNPOCHI 3K3aMeHalnOHHOro funerta,
NpPU 3TOM HEKOTOpPbIE OTBETbI PACKPbITbl HE MOJTHOCTbIO;

«HeyAOBJ'IeTBOpMTeﬂbHO» — BbICTaBnaeTcda, eclim npum oTBeTe noctynarulero
OCHOBHbI€ BOMNPOCHI ObuneTta He PacCKpbIThbI.

4. NEPEYEHb PA3EJIOB, TEM U CIMTUCOK JINTEPATYPbI

PA3MEI 1. PASPABOTKA N SKCMITYATALUA HE®TAHBIX U TA30BbIX
MECTOPOXAOEHWUU

1.1 ®usuka HehpTAHOro U ra3oBoOro nnacra

1. dusnyeckne ceBomcTBa HedTerasoBblix NnactoB. KoadduuuneHTbl, XxapakrepusyoLwine
3TN CBOWCTBA, 06M1acTN UX MCNOMNb30BaHMS U CnOcobbl N3MepeHust.

2. HedTerasoBblin NNacT Kak MHorotasHas MHOFOKOMIMOHEHTHas cuctema.

3. Tunbl nnactoB M OCOBEHHOCTU WX CTPOEHUS (TeppureHHble, kapboHaTHble U
3arfMHU3NPOBaHHbIE NNacTbl).

4. OcHoBHble (hM3n4eckme CBOMCTBA HedTerasoBblX MACTOB U NacToBblX ONionaos,
NCNonb3yemMble NPy NPOEKTUPOBAHMM MU KOHTPOIe 3a pa3paboTKOMN.

5. EcTecTBeHHas 1 UCKYCCTBEHHANA TPELUNMHHOCTL, CNOCOObI OnMcaHus.

6. Jedopmauna HedTerasoBoro nnacta; duamyeckas CyLHOCTb, KO3IMUUNEHTbI U
cnocobbl Ux onpeaenexHus.



7. ®nanka npoLeccoB BbITECHEHMS HedTM M rasa Bogon, 0606LEHHbIN 3akoH [dapcw.
®PyHKUMN OTHOCUTESbHBIX PA30BbIX NPOHMLLAEMOCTEN, XapakTepucTmka 1 cnocobbl onpeaeneHus.

8. duanka npoueccoB TennooToadnm B HeTerasoBblX Mnacrtax; napameTpsbl,
XapakTepusytoLne CBONCTBA NacTa; TeNMoBble Noss.

9. dusmyeckass CyLWHOCTb SIBMEHUS CMa4MBaeMOCTW HedpTera3oBbIX MNIacTos; BUAbI
CMaynMBaeMOoCTH; NnapamMeTpbl, XapakTepuayloLmne cMadnBaeMocTb NnacTa.

10. ®asoBble npeBpalleHUs YrneBOAOPOOHbIX CUCTEM B HedTerasoBblX nracrax;
BNusiHMe Tepmobapryecknx ycrnosun nnacrta Ha oa3oBoe COCTOSIHWE YrneBO4OPOAHbIX CUCTEM.

11. PeonorMsi HbIOTOHOBCKUX WM HEHbIOTOHOBCKMX HedTen; usndeckme npuHmnHbl
aHoMarnbHbIX SBREHUI; unbTpaums aHoMarnbHbIX HeddTEN.

12. [laBneHne HacbiweHns HedTU rasom; crnocobbl onpegenenus; uandeckue
0cobeHHOCTU hunbTpauun ra3mpoBaHHOM XNOKOCTU.

13. PeanbHble © unaeanbHble rasbl; 3aKOHbl WX NOBEOEHUS;  KOIPDULMEHT
CBEPXCKMMAEMOCTMW.

14. ®duamnyeckasa CyWHOCTb SBMeHUn agcopbumm B HedTerasoBbiX nnacrtax; yaenbHas
NMOBEPXHOCTb Y MUHEPANOrM4YeCKMn COCTaB nnacTa; n3oTepmbl copbuumn.

15. Bugbl ocTaTouHOM HedhTU B 3aBOAHEHHbIX MracTax; MexaHu3Mbl KanunspHoro
3aLleMIIeHNs TSHXKenNbIX YrneBoaopoaos.

16. duanyeckme nNpUHUUNBI MOBbIWEHNS HedTeoTAayM MMacToB;, OCHOBHbIE CBOWCTBA
nsacta v NnacToBbIX XUOKOCTEMN, UCMOMNb3yeMble Npu NOBLILLEHUN HebTeoTAaum nnacra.

17. HeogHOpoOHOCTL HehTerasoBbIX NAcTOB; CTPYKTYPHO-NUTONOrM4yeckass u dpasosas
HeOAHOPOAHOCTbL NnacTa.

18. BonHoBble npoueccbl B HedTerasoBblXx nnacrax; napameTpbl, BNUAOLWKME Ha
3P EKTMBHOCTL Nepeaayn BONIHOBOW SHEPrumu.

19. TexHoreHHble W3MEHEHNs HedTerasoBbiXx MMacToB nNpu pas3paboTke; CBOWCTBA
nnacTa v NnacToBbIX XNAKOCTEN, MEHSAIOLLMECSH B nNpoLecce pa3paboTKu.

20. NMoBEPXHOCTHO-MOMNEKYNSAPHbIE  CBOMCTBA  CUCTEMbI  HedTb-ras-BoAa-nopoaa;
KanunnspHoe gasrieHue.

1.2 Pa3paboTka He(hTAHbIX MECTOPOXAEHUN

1. O6bekTbl pas3paboTkm HEPTAHBIX MECTOPOXAEHUI, YCNOBUA NX BblAENEHUSA 1 BUAbI.

2. TexHonorndeckne NpUHUMMbLI U CUCTEMbI pa3padoTkn HEPTAHBIX MECTOPOXKOEHUN.

3. Knaccudmkaums n ycrnoBusa npuMeHeHNs pasnnyHbiX cucteM paspaboTku. MNapameTpsbl
CUCTEMbI pa3paboTKu.

4. CuctemMbl pa3paboTknm HEPTAHbLIX MECTOPOXAEHUN. CXeMbl PaCCTAaHOBKM CKBaXXMH Ha
3anexmu.

5. Ctagun paspaboTkm HedPTAHbIX MECTOPOXOEHUA nNpu  3aBOOAHEHUM U UX
xapaktepuctuka. BBog mectopoxgeHus B paspaboTky.

6. Ynpyrnin pexum. Teopuna n npaktuka. Teopema [oamens.

7. PaspaboTka HehTAHOM 3anexu Ha pexnme pacTBOPEHHOrO rasa; MexaHu3M pexuma;
ypaBHeHus aAByxdasHon punbTpauun Macketa n npUHUUN MHXEHEPHON METOAMKM pacyeTa.

8. Mogenu npouecca BbiTecHeHUA HedTn Bogon. PyHkums baknu Jlesepetta. Pacuet
HEenopLUHEBOro BbITECHEHUS HE(TN BOOOMN.

9. Mogenu NpoOOYKTUBHBIX NMAcToB Afs  TEXHONMOrMYeckMx pacyeToB. Yder
HEOAHOPOAHOCTM NPOAYKTMBHbBIX MAACTOB MO MPOHNLAEMOCTU B TEXHONTOMMYECKNX pacyeTax.

10. PacyeTbl npouecca BblITECHEHUS HedTW BOOOW B CUCTEME CKBaXWH MO CXeme
MOPLWHEBOro BbiITeCHeHUs. MeTton dunbTpaunoHHblx  conpoTtuenenun HO.[1.  Bopucosa.
NHTepdepeHLmst CKBaXXMH U BIIMSIHUE NITOTHOCTU CETKM CKBaXKMH Ha HedbTeoTAauy.

11. lMNporHo3upoBaHue nokasaTtenen paspaboTkn No PaKkTUYECKMM LaHHbIM C MOMOLLbO
XapaKTEPUCTUK BblITECHEHMS. Buabl XxapakTepuCcTuK, ycrnoBsumsi 1 06nacTtb NX NpuMeHeHus:.

12. Metog matepuanbHoro 6anaHca, ero CyTb M BO3MOXHOCTM MpU peLleHun 3agad
pa3paboTkn HEPTAHLIX MECTOPOXAEHNIA.

13. OcobeHHOCTM pa3paboTkm HedTAHbIX MECTOPOXAEHUMN C  TPELLMHHO-NOPOBbLIMU
Konnektopamu. KanunnapHasa nponutka HedhTeHAChILWEHHbIX NNacToB.

14. PaspaboTka HedhTerasoBbix MecTopoxaeHui. MNpegenbHble 4ebutbl HeTU U rasa.

15. lMNpumeHeHne FOPU3OHTaNbHbIX  CKBaXXWH npu pa3paboTke HeTAHbIX
MECTOPOXOEHWNN.



16. lMNMpobnema yBenuMyeHUss HedpTEOTA4AaYN U €€  COBPEMEHHOE  COCTOSIHME.
Knaccudukaumnsa MetogoB yBennyeHms HedpteoTgaun.

17. T'mppoouHamuyeckme MeToAbl yBenuMyeHuss HedTeoTaaum C M3MeHeHnem un 6es
N3MEHEHMS CMCTEMbI pa3paboTKn, X KpaTKasi XapaKTepucTmka, MexaHn3m 1 BO3MOXHOCTH.

18. ®usmko-xmmmnyeckne wmetoabl yBenuueHust HedTeoTdaum nnacTtoB. MexaHuswm,
TEXHONOrNsA, peareHTbl.

19. XapaktepucTuka, MexaHusMm, TEXHOSOMMS 1 YCIOBUSA NPUMEHEHUS ra3oBbliX MEeTOO0B
yBenumyeHus HedpTeoTaauun npu NOSTHON Y OrPaHUYEHHON CMELUMBAEMOCTUN BbITECHSIOLWEro areHTa
W NnacTtoBoOn HeMTH.

20. MexaHu3M, TexHomnormM, Yycnosma npuUMeHeHUs U 3PEKTUBHOCTb TEMMOBbIX
MEeToA0B pa3paboTkM HEPTAHBIX MECTOPOXOEHNN.

21. OueHka TexHonormdyeckoro adpdekta MpUMMEHEHNSS  METOLAOB  YBENUYEHUS
HedhTeoTAaun NNacToB.

1.3 CkBaxxnHHasn pobblya HedTU. DKCnyaTaums CKBaXUH

1. BbI30B NpuTOKa U OCBOEHWE CkBaXXWH. MeToabl BbidoBa nputoka. Kputepum Bbibopa,
ycnosust 3ppeKTUBHONO NPUMEHEHMS.

2. NccnepoBaHune CKBaXXMH NPW YCTAHOBUBLLMXCS PEXMMAX.

3. ViccnepoBaHue CKBaXKUH NPU HEYCTaHOBMBLLEMCS pPEXUME.

4. MNogbemM XUOKOCTM 3a CYET JHEepPrun CXKaToro rasa. YpaBHeHME OBWKEHWS CMecu B
©e3pasmepHoOM BUAE.

5. ONTMManbeHbIi U MakCMMarbHbI pexum paboTbl NOAbEMHUKA. YAEnbHbIA pacxon
BO34yXxa.

6. Cenapauua rasa y npuema norpyxHoro obopynoBaHusi. CenapauyioHHbI 3deKT B
YKECTKOW 3aMKHYTOW CUCTEME.

7. BanaHc aHeprum B Ao6biBatoLLEN CKBAXMHE.

8. Bugbl oHTaHnpoBaHus, atdeKTUBHbBIA ra3oBbli dakTop. MN3meHeHne [aBneHus
BOoonb HKT B MeEXaHM3MPOBaAHHbIX CKBaXKUHAX.

9. ®oHTaHHas aKcnnyaTauuMs CKBaXWMH. YCnoBusi (QOHTAHMPOBAHMS, MWHMManbHOEe
3abonHoe aaBneHne PoHTaHNPOBaHMS.

10. lMyck ra3nnTHBIX CKBaXXMH B 3KcnnyaTauumio. [yckoBoe un paboyvee faBneHus.

11. MeToAbl CHMXKEHMUS MYCKOBOro AaBlieHNS.

12. BOkcnnyaTtaumsi CKBaXXWH C MOMOLLbK LUTAHrOBbIX FNYOMHHOHACOCHbBIX YCTAHOBOK.
Cxema ycTaHOBKM U NpyHUMN ee paboTbl.

13. ObopynoBaHne HacocHbix ckBaxkuH. Bwugbl CLUH. KoadbduumeHT nogaum
rNyGMHHOHACOCHOW YCTaHOBKW.

14. lMpownsBoanTenbHOCTb Hacoca. KoadppuumneHT HamonHeHua u onpegensiome ero
dakTopbl.

15. Harpyskn Ha wrtaHrn. Ynpyrme pecopmauumu wrtaHr M Tpyd noa pencrsmem
CTaTUYECKMUX Harpy3ok.

16. OuHamorpady. TeopeTnyeckne n npakTmyeckne guHamorpamMmmel.

17. Okcnnyataums ckBaxuH yctaHoBkamm OLIH. Cxema obopyaoBaHus u HasHauvyeHue
OTAENbHbIX Y3M0B.

18. BkcnnyaTtaumsi CKBaXXWH B OCITOXXHEHHbIX YCIOBUSAX.

19. lMoA3eMHbIN U KanUTanbHbIN PEMOHT CKBaXXMH.

20. Buabl nogsemHoro pemoHTa. KoadhduumeHT akcnnyaTtauun n MPT1.

1.4 C60p 1 noaroToBKa CKBaXXUHHOW NPoAYyKLUM HePTAHbIX MECTOPOXAEHUN

1. Knaccudumkaumsa n omsmnko-xmmMmyeckne CBOMCTBa HedpTen.

2. Knaccudgukauus n usnko-xmMmmnyeckne cBOMCTBa HeTAHOro rasa.

3. PactBopumocTb rasa B HedhTu 1 nnactoBomn Boge. CopgepxaHne napos HeddTU 1 BOAbI
B He(hTHAHOM rase.

4. ®dn3MKo-XMMMYECKMe CBOWCTBa nnactoBon Boabl. MuHepanusauus u copepxaHue
XNOPUCTLIX COren B NriacToBomn BoAe. VOHHbIN 9KBUBANEHT.



5. Ycnosusa obpasoBaHuii BOOOHEMTHAHbLIX 3MYMbCUA Npu oOblde HedTu. MexaHusm
o0bpas3oBaHusa gucnepcHom asbl B HehTENPOMbICITOBOM 060pyL0BaHMN.

6. OcaxgeHue (BCNNbITUE) OOMHOYHOW YacTuubl B rpaBuTauMoOHHOM none. dopmyna
CTokca.

7. 'vopaBnuyeckne pacyeTbl NPOCTbIX U CAOXHBIX TPYBONpOBOA4OB NPU U30TEPMUYECKOM
OBWXEHNN NO HAM O4HOMa3HON XNOKOCTWN.

8. MvaopaBnuyeckne pacyeTbl NPOCTbIX U CAOXHbBIX TPYOONPOBOAOB NPWU M30TEPMUYECKOM
OBWXEHUUN N0 HUM HEPTAHOrO rasa.

9. PacnpegeneHve TemnepaTypbl NO ANWHE HEU30TEPMUYECKOro Tpybonposoaa.
®opmyna Lyxosa B.I'.

10. TunuyHble CTPYKTYpPbl ra3oHeMTSAHbIX MOTOKOB B FOPU3OHTasbHbIX W HAaKMOHHbIX
Tpybonposogax.

11. PenbetpHble  TpybonpoBoOAbl,  pacnpefernieHne  UCTUHHbIX M PacXoOHbIX
HacbllWeHHocTen dasamn. Cneacreug.

12. CeanMEHTaLMOHHbIN aHanM3 ANCNEPCHbIX CUCTEM.

13. ObGecconuBaHue HedTW.

14. lMokasaTenu kayecTsa TOBapHOW HETMU.

15. MpuHuMnNManbHble cxeMbl cbopa  CKBaXMHHOW  MPOAYKUMW Ha  HedTAHbIX
MECTOPOXOEHUSIX.

16. OcnoxHeHnss B aKcnnyaTauum HedTenpombicnioBoro obopyaoBaHus. [MpuumHbl U
cneacTBus.

17. BHyTpeHHss Koppo3us TpybonpoBoaos. [MprunHbl , meToabl 60pbObI.

18. ABTOMaTU3NPOBAHHbLIE IPYMMNOBbIE 3aMepHble YCTaHOBKU TUNa « CAyTHUKY.

19. lNpombicnoBble pe3epByapbl 1 X 000pyaOBaHME.

20. MNpuHUMNManbHble CXeMbl NOArOTOBKN CKBAXKUHHOW NPOSYKLUN.

1.5 O6beanHeHHble BOMNpPOCHI

1. BbI30B npuToKa, BLIGOP 3HAYEHNS1 AENPECCUMM Ha NNacT.

2. KOMMNOHEHTHLIN COCTaB M Knaccudukaumsa Hedpten 1 NpupoaHbIX rasos.

3. OcCHOBHble MNPUHUUMBI MPOEKTUPOBAHUSA paLMOHanbHOM CUCTEMbI  pa3paboTku
HedTAHbIX MecTopoXxaeHu B Poccumn. KOMMMEKCHbIM MeTOA NPOEKTUPOBAHUS.

4. MonekynapHas macca, NMoTHOCTb U OCHOBHble (PU3MYEecKMe CBOMCTBA KOMIMOHEHTOB
HedhTV U rasa.

5. OnpepmeneHve nokasatenen pas3paboTkm ra3oBblX W ra30KOHAEHCATHbIX
MECTOPOXOEHUI NPU ra30BOM M YNPYroBOAOHANOPHOM pEeXMUMaX.

6. TexHonornyeckme pexmmol paboTbl Fa30BbIX CKBAXMH.

7. YpaBHeHWEe COCTOSHMSA unaearnbHbIX W peanbHbiX rasoB. KoaddumumeHT
CBEPXCXMMAEMOCTH.

8. MeponpuaTtua, obecneymsBaloline COXPaHHOCTb HeAp W OKpyxalowen cpegbl npu
pa3paboTke MECTOPOXOEHUN NPUPOOHbLIX ra30B.

9. 3agaya SKOHOMMYECKON OLEHKN pa3paboTKn HETSHLIX U ra30BbIX MECTOPOXAEHWA.

10. YcnoBu4a 3aneraHnsa HedpTu 1 rasa B nnacrax.

11. UcxogHas reonoro-cmsmyeckas mHdopMaums, Heobxoammaa Ang NPOEKTUPOBaHUA
pa3paboTkn HEPTAHOrO MECTOPOXKAEHUS.

12. OCBOEHME CKBaXXWH, METOAbI M CNOCOObLI BbI30BaA NpUTOKA.

13. KonnekTtopbl HepTM u rasa. [lopucTtocTb, rpaHynoMeTpu4yeckuin N BeLLeCTBEHHbIV
COCTaB, yaernbHas NOBEPXHOCTb.

14. CHWXeHMe YPOBHSA >XMAOKOCTM B CKBaXWHE B YCMOBUSAX aHOMAslbHO HU3KOro
NSacToOBOro AaBfeHNS: OCBOEHNE CKBaXXWH C NPUMEHEHMEM MNEH; NpenMyLLecTBa NPUMEHEHUS NeEH
NP1 OCBOEHUUN CKBaXKWH; rnapocTaTnyeckoe gaeneHne ctonda neHbl No CTBOSY CKBAXUHbI.

15. BTopmn4yHOe BCKpbITUE, NPUMEHAEMOe 060pyaoBaHMe.

16. BolgeneHne HedTeBOOOra3oHacChlWEHHbIX UHTEpPBAanoB NracToB No reogunsnyeckum
OaHHbIM.

17. [aBneHne HachbiweHna HeddTU M BOAbl YrNeBOSOPOAHLIMU U HEYrNeBoLOPOAHBIMA
rasamu.

18. OCHOBHbIe NPUHLMMLI pa3paboTKn ra3oBbiX MECTOPOXAEHWN.



19. A6contoTHasi, asoBad 1 OTHOCUTENbHAsA NPOHMLIAEMOCTb.

20. ViccnenoBaHnst HE(PTAHbBIX M Fa30BbIX CKBaXXWH HA YCTAHOBUBLLMXCH PeXMMAaX.

21. OcobeHHOCTN pa3paboTkM MECTOPOXAEHUI C BbICOKMM COAEPXaHUEM KOHOeHcaTa.

22. NNabopaTopHble METOAbI M3MEPEHNST HACBILLEHHOCTU, NMOPUCTOCTU, NPOHULLAEMOCTU U
¢hba30BbIX NPOHMLLAEMOCTEMN.

23. Cxematusaumsi 3anexu, Bblbop mogenu dunbTpaumm u NpOBEAEHME pacyeToB
TEXHOSOMMYECKUX U TEXHMKO-IKOHOMMYECKMX MoKasaTenen npu COCTaBNEHUN TEXHONOrMYeCcKmx
OOKYMEHTOB U NpW UCCNeAoBaHUN pasnnyHbIX NPOLECCOB rMApOAMHAMUYECKOro BO3AENCTBUSA Ha
3anexu (ynpasneHune paspaboTkon).

24. Ma3nudTHasa akcnnyaTaums HedTAHbIX CKBAXXKWUH.

25. OnpeageneHne ahdekTnBHbIX HedTEHACHILLEHHbLIX TOMLLMH.

26. da3oBble NU3BMEHEHMS YIIIEBOAOPOOHbBIX CUCTEM.

27. BbI30B NpUTOKa HE(TM M ra3a T nNnacTta, OCBOEHME CKBAXXMH: NepeaBumxHas yCTaHOBKa
C BO34YyLIHOM CUCTEMOM OXNaxaeHus ana paboTbl B 30HAX XONIO4HOMO M YMEPEHHOro KnvMMmara;
nepeaBmwKHasa yCTaHOBKA C XWAKOCTHOW CUCTEMOWN OXNaXKAEHUS BbIXJTOMNHbIX ra3oB Ang paboThbl B
panoHax C apkum knumatom (o 50°C); OCHOBHble HanpaBfeHuUst pa3BUTUS YCTAaHOBOK MO
KOMMNPMMMPOBaHMIO, a30Ta BbIXJ10MNHbIX ra3os [ABC; cpaBHUTENbHbIA aHann3 a3oTHbIX YCTAaHOBOK.

28. [Nedopmauma ropHbix nopod. YnpyrocTb, CKUMAEMOCTb, MPOYHOCTb Ha cXaTue u
paspbIB, MNACTUYHOCTb FOPHbLIX NOPOS,.

29. dasosble npoHuuaemocTn. KanunnspHoe gasnexue. [paBUTauMOHHbIE CUTbI.

30. PaspaboTka MeCTOPOXAEHWA NpPXM 3aBOAHEHUM ra30KOHOEHCATHOW 3anexu,
0COBEHHOCTN pa3paboTKM ra3oBbiX 3anexen ¢ HePTAHbIMN OTOPOYKaMMU.

31. Tennogusnyeckme CBOMCTBA FOPHbIX MOPOA.

32. OCHOBHblE YypaBHeHWA MHoroasHon dunbTpaumMm. YpaBHeHuss TpexdasHoM
dunbTpaumm ans HeneTtyyemn HedTu.

33. doHTaHHasa skcnnyaTauns HedTsHbIX CKBaXMH. PacyeT npouecca hoHTaHNPOBAHWSI.
YcnoBusi GOHTaHNPOBaHWS.

34. HeogHopogHocTb nnactoB. [MoCTpoeHne reonornveckmx npodunen, CTPYKTYPHbIX
KapT, KapT HedTeHacCbILWeHHbIX TONLWWH, rMapOoNpPOBOAHOCTEN.

35. CocTaB u cogepxaHune KoHAeHcaTa B NpUPOAHbIX ra3ax.

36. BkcnnyaTtaunsa ropnsoHTanbHbIX CKBAXKMH.

37. NMpuroToBreHne NeHbl C 3a4aHHOM CTENEHbBIO aspaunn U 3aKayka ee B CKBaXXUHY.

38. PacTtBopuMOCTb yrneBoAOpPOAHbIX N HEYrNeBOAOPOAHbIX ra3oB B HEAPTU N NIacToBOM
Boge. O6beMHbI k03(hPULNEHT.

39. MeToabl onpegeneHus UCXOOHbIX MapamMeTpoB 3anexun Ang rmapoanHaMmyeckux
pac4eToB.

40. BA3KOCTb U NNOTHOCTb HEOTU, BOALI U NPUPOLHbIX rA30B B Pa3fiMyHbIX YCNOBUSIX.

41. HeogHOPOOHOCTb MPOAYKTUBHbIX NIIAaCcTOB, METOAbl €€ MU3Y4YEeHUS U KONMYECTBEHHOW
OL/EHKMW.

42. InHamomeTpupoBaHME HACOCHbIX CKBaXMH.

43. Kputuyeckme n npmBeaeHHble napameTpbl NPMPOAHbIX ra3oB. TensoTa cropaHus.

44. BuHToBble ycTaHoBkM (YOBH) n ctpynHblie Hacock! (YCH). MpuHumn gencreums.

45, Cnocobbl aKkchfyaTauMM CKBakKMH Ha 3aBeplualowen cragunm  paspaboTku
MECTOPOXOEHWIA.

46. OnpegeneHve noNoOXeHWss BOAOHEMTAHOrO U ra3oHeTSAHOro KoHTakToB. MeTtoabl
noacyeTa 3anacoB He(TH, rasa, KOHOeHcaTa.

47. OCHOBHble ypaBHEHUS OAHOMa3HOW (UNbTPaUUN HECKUMAEMOWN KUOKOCTH,
cnabocxnmaemMon XXnaKocTu, rasa.

48. PaspaboTka nnactoB, NPeACTaBIEHHbIX TPELWWUHHBbIMA U TPEeLLMHHO-NOPOBbIMA
konnekropamu. MexaHn3m BbITECHEHMS HE(DTU BOAOW M3 TPELLMHHO-MOPOBOro nnacTa.

49. YpaBHeHNs ounbTpaLmm HEHbIOTOHOBCKUX HedTeN.

50. PaspaboTka HedpTAHOM 3anexun 6e3 nogaepxaHusa NNacToBOro AaBfeHUs.

51. O6opypoBaHune npwu 'oHTaHHOM akcnnyaTauun. PerynnpoBaHne paboTbl OHTaHHbIX
CKBaXXMH.

52. MogenvpoBaHue TennoBbiX U PUINKO-XUMUYECKUX METOAOB BO3AENCTBUSA Ha NnacrT.

53. NccnenoBaHUsA HETSHBLIX Y Fa30BbIX CKBaXXMH Ha HEYCTaHOBUBLLEMCS peXUME.



54. MeToabl W CpeacTBa KOHTPOMSA W perynupoBaHusi pa3paboTkm HedpTAHbIX U
HedbTerasoBbIX 3anexen.

55. OnpepeneHve CBOWCTB MPUPOAHBLIX rasoB MO WX cocTaBy. YMNpPYrocTb MapoB U
napumanbHble faBneHus.

56. YcTaHOBKa LIEMEHTHbIX MOCTOB: Has3HayeHue LEeMEHTHbIX MOCTOB W TpeboBaHus K
HWUM; ocobeHHOCTU BblGopa peuenTypbl U NPUTOTOBIIEHUSA LEMEHTHOro pacteopa Ans YyCTaHOBKM
MOCTOB; paspylleHMe 3aCTOMHbIX 30H MOMEepeyvHbIM pPacCXaXvMBaHWEM  KOMOHHbl  Tpyb;
obopynoBaHve Ans YCTaHOBKM LLIEMEHTHbIX MOCTOB.

57. Okcnnyatauus CKBaXWMH B YCIMOBWUSIX  MHOrOMETHEMEp3NbiX  nopog WU
rmapaTtoodpasoBaHus.

58. QHTanbnusA, SHTPONMSA, TENNONPOBOAHOCTL MPUPOLHbIX ra3oB.

59. WHagwukatopHble nwuHun.  KoadbdpmumeHT  npogyktmBHocTU.  KoadhdpmumeHThl
UNbTPALNOHHBIX COMPOTUBNEHMI B YPABHEHUSAX MPUTOKa rasa.

60. OcobeHHOoCTM pa3paboTku MHOroMNacToBbIX MECTOPOXAEHUNA.

61. CoBpemeHHasa 4ncrneHHas mogesnb unbTpaunn, peannsoBaHHas B nNporpammy ans
OBM kak MHCTPYMEHT aiekBaTHOro MaTemMaTU4eCKOro OnMcaHns pearbHbIX NPoLecCoB.

62. OcobeHHOoCTN pa3paboTkm HedTerasoBblX N HePTEra3oKOHAEHCATHLIX 3anexXen.

63. PeMOHT o6cagHbIX KOMOHH: BUAbI U NPUYMHBI HapyLEHUss repMeTUYHOCTM 06CcaaHbIX
KOMOHH; cnocobbl 1 cpefcTBa BOCCTAaHOBMEHUS FrepMETUYHOCTM 06CagHbIX KOMOHH; AMarHOCTMKa
COCTOSIHUS KPEnu CKBaXWH; TEXHOMOrMS peMOHTa 06CcafHbIX KONOHH CTanbHbIMW NAACTbIPSAMM.

64. 'mapaTtbl yrneBooopOAHbIX ra3oB, UX COCTaB, CTPYKTYPbl U OCHOBHblE (husmyeckune
CBOWCTBA.

65. WccnepgoBaHusa rasokoHAeHcaTHbIX CKBaxMH. MeTtogbl vccnenoBaHus, napameTpb,
annapaTtypa, obpaboTka AaHHbIX.

66. Jkcnnyataunsa HePTAHbIX CKBAXMH MOrPYXXHbIMU LEHTPOBEXHbBIMU 3neKTpoHacocamu
(MU3H). Cxema ycTaHOBKKW, NPUHLUN OENCTBUSI.

67. ObpaTtHble 3agaym naeHTudnkaumm mogenn punbTpauumn ¢ napaMmeTpamm nnacra no
AaHHbIM MCTOPUN pa3paboTKu.

68. OcHoBHblE TuUMbl HedTerasoBbiXx 3anexen. [NpumeHsieMble cUCTEMbI pa3paboTkn n
METOOMKM pacyeTa TEXHONMOrMYECKMX nokasarenen.

69. PasgenbHasa akcnnyatauus ABYX NNacToB B OAHOW CKBaXMHE W OCHOBHOE
obopynoBaHue.

70. OnpegeneHve napameTpoB nracta NO OaHHbIM WUCCREeAOBaHWUS CKBaXKWH. CKUH-
dakTop.

71. PaspaboTka HedTAHbIX NIacToB B YCNOBMAX BOAOHAMNOPHOro pexuma. Cuctembl
3aBOAHEHMS HE(PTAHbBIX NNACTOB, MPUMEHSEMbIE B PA3NIUYHbIX re0fIoro-hun3nyYecKknx yCrioBusXx.

72. BekpbiTne nnacra. mgpogMHammyeckoe COBEPLUEHCTBO CKBAXKMH.

73. OTnNoXeHnss MMHeparbHbIX COMNEn B CKBaXKMHaX, CNOCOObI MX NpeaynpexneHuns u
yAaneHus

74. Cuctema pasMeLLeHnsi CKBaXkKMH Ha ra30BOM MECTOPOXAEHUM.

75. [IBMKEeHMe ra3oXmMaKOCTHbIX CMeCen B BEPTUKamNbHbIX Tpybax. YpaBHeEHME OBUKEHUS
ra3oXknakoCTHOW CMECH.

76. PacnpegeneHuve gasrneHus u TemnepaTtypbl HeddTH U ra3a no CTBOSIaM CKBaXXMH.

77. Meponpusitus, obecneunBaroLine COXpaHHOCTb HEAP U OKpYXKatoLen cpeapl.

78. OcobeHHOCTM pa3paboTkm MECTOPOXAEHUN MPUPOOHbIX T[a30B C  BbICOKUM
coAepXXaHnem HeyrneBo4OoPOAHbIX KOMMNOHEHTOB (YrNeKUCnbIA ras, a3oT, CEpOBOAOPOA, renun u
Ap.).

79. CoBpeMeHHble MeToAbl yBenunyeHus HedTeoThaum nnactos. [mugpogmHammnyeckue
MeToabl.

80. OcHoBHble napameTtpbl MNMLU3H. Pacyetbl paboTbl CKBaXXMH MNpPWU UCMOMb30BaHUN
MUS9H.

81. OcHOoBHble TpeboBaHUA K KOHCTPYKLMM 1 060PYyS0BaHMIO rAa30BbIX CKBAXMH.

82. Bubpocencmumyeckme n anekTpudeckme Metoapl BO30encTBnst Ha HePTAHbIE NNacTbl.

83. KoHTpornb 3a pa3paboTkon MeCTopoXKaeHWI NPUPOSHbIX ra3oB. [MapoanHamudeckue,
reoumanyeckme, reoxXmmMmmn4eckme, XMMmMKo-aHanmMTu4yeckme MeToabl KOHTPONS.

84. BnuaHue nonyTtHoro rasa Ha paboty MNMUOH n cnocobbl ero 3awmtbl OT BpegHOro
BNUSIHMSA rasa.



85. OnpepgeneHve nokasaTenen pas3paboTkKm B pexuMmax pacTBOPEHHOro rasa,
yrpyroBO4OHAMOPHOM pexunme, a Takke nNpu UX coMeTaHusX.

86. Meponpuatnsa, obecneuvnBaiolimMe COXPaHHOCTb OKpyXawwen cpegbl nNpyu Aobbiye
HedhTw.

87. MNasooTgaya NpoAyKTUBHBLIX MNnactoB. MeToabl yBenuvyeHWs ra3ooTgadu nnacTos,
MeTOAbl BO34ENCTBUS Ha NPMU3aboNiHyO0 30HY.

88. OcobeHHOoCTN pa3paboTkn MHOronnacToBbiX HEPTAHLIX MECTOPOXKAEHWN.

89. [pemgynpexpgeHne wn nukemgauus ACIMO un rmgpaTtoobpasoBaHui: yCnoBust
obpasoBaHusa n npodunaktuka ACIO; mexaHnyeckme cnocobbl yaanennsa ACIMO 13 CKBaXuHbI,
MeToabl npeaynpexaeHnsa opmuposaHus ACIO B M3I1

90. MeToabl yaaneHus XXnakocTn N3 ra3oBbiX CKBaXKWH.

91. OcobeHHOCTU pa3paboTkM MECTOPOXAEHMI BA3KOMNNACTUYHbBIX HETEN.

92. OTtanbl pa3paboTkM MECTOPOXKAEHUIN NPUPOLHbIX ra3oB. Mopagok NPoeKTMpoBaHMS.

93. 3aboriHoe 1 ycTbeBoe 060pyaOBaHME ra3oBbIX CKBaXUH.

94. OnpegeneHve napamMeTpoB Mnacta MO [AaHHbIM  pearMpoBaHUSA  CKBaXWH
(rvaponpocnywmneaHue). SKCnpecc-meToabl McCneaoBaHnsa HePTAHBIX U ra30BbIX CKBAXXMH.

95. OcobGeHHOCTN pa3paboTkn MECTOpPOXAEHWMM Ha MNO3OHENW CTaguu 3KcrnnyaTauuw.
KoadbdbnumeHT rasootgayn M 3aBUCUMOCTb €ro OT reosioro-puanyeckmx M TeXHOOrm4yecKmnx
dhakTopoB.

96. MeToabl BO3OENCTBMS Ha Npu3aboriHyl 30HY CKBaXKWH: MHTEHcudumkaunsa [oOblum
HedTK, n3onaums nnacTosbix Bog. 'mapopaspbiB nnacra.

97. YcnoBua MNpUMEHUMOCTU pasfn4YHbIX METOL4OB MOBbIWEHMS HedTeoTaauu,
pe3ynbTaTbl OMNbITHO-NPOMbILIEHHbIX paboT Poccumn 1 3a pybexxom.

98. MNocTpoeHune kapT nlobap.

99. lMpuHumMn pencTeusl, cxemMbl OOOPYOOBaHMSA CKBaXWMH MpU JKCMfyaTauum MUX C
npumeHeHneMm MHY. OcHoBHble napameTpsbl MIHY.

100. MeToabl uccneaoBaHUsA CKBaXKUH C HEHbIOTOHOBCKUMW HEPTAMM.

101. OcobeHHOCTIN 3KCnNyaTauumn ra3oBbIX CKBaXKMH B OCNOXHEHHbIX YCIOBUSX.

102. eckonposiBNeHUs1 B CKkBakMHaxX U 6opbba ¢ HMMK: YyCNOBUA MECKOMPOSIBIIEHWUA U
o6pa3oBaHUsA nNecyaHblXx NPOOOK B CKBaXKMHAX; TEXHONOIMMYECKMe yganeHme necqaHbix Npobok m3
CKBaXXVMH; CO3[aHne rpaBUHbIX UNbTPOB NPW 3aKaH4YMBAHWUM CKBAXKMH.

103. Cnocobbl 3adhheKTMBHON pa3paboTkn HedpTerasoBbiX MECTOPOXAEHUIA.

104. MeToabl BO3OENCTBUA Ha nNnacToBble dontonabl 4N1s YBENUYEHUS KOHAEHCaTooTAauN.

105. TpuHuMnuanbHaa cxema nMofydeHns TOBapHOW HedTM Ha npombicne.
PasrasnpoBaHune, 06e3BoXnBaHme 1 obecconnBaHme HeTU.

106. MeToabl 1 cucTemMbl NOArOTOBKM BOAbI U 3aKayku ee B niacT.

107. OCOBEHHOCTN KOHCTPYKLWMA W JKChfyaTauusl CKBaXKMH B YCIOBUSIX KOPPO3MOHHO-
arpeccuBHom cpenbl.

108. OcHOBHble MnokasaTtenu pas3paboTKu, BbICTYNAKLWME B PONMA KpUTepuarbHbIX Npu
BblbOpe BapuaHTa pa3paboTkM MeCTOPOXAEHUS (O0XO4, YUCTbIN OUCKOHTUMPOBAHHLIN [0X0[4,
BHYTPEHHASA HOpMa peHTabenbHOCTH, CPOK OKYNaeMoCTU, MHOEKC AOXO4HOCTU 3aTpar).

109. Tunbl 3anexen.

110. Uenb, meTtogbl, 06beM, NeEpMOANYHOCTb MApPOra3oanHaAMUYECKUX UCCredoBaHNN
NNacToB M CKBAXXWMH.

111. Okcnnyataumsi He@PTAHbIX CKBaXXWMH CTaH4APTHbIMM U OFIMHHOXOOO0BbIMU
LUTAHrOBbIMM HACOCaMMU.

112. M'eonoro-maremaTnyeckoe MogenmpoBaHme nnacTos.

113. KpuBble BoccTaHoBNeHus aasneHunsa. OnpegeneHne napaMeTpoB nnacta no KpuBbIM
BOCCTAHOBIIEHUSA AaBEHUS.

114. HoBble cnocobbl akcnnyaTaumm HedTAHbIX CKBaXWH. [MOponopLlUHeBbIe HACOCHbIEe
yctaHoBku (I'TIHY).

115. EcTecTBeHHble CUCTEMbl pa3paboTkm HedTsaHbIX nnactoB. MexaHu3M 3amelleHus
(BbITECHEHMSA) HEDTU NPU PA3NNYHBIX PEXUMAX.

116. KoHcTpykumn cenapatopoB ansa MNUIH. JoctomHcTBa M HegocTaTkKm NpuUMEHeHus
MU3H gns gobblum HedTn. OBnacT NPMMEHEHNsT YCTaHOBOK.

117. KanutanbHble BOXEHWS 1 SKCNnyaTauMoHHble 3aTpaThl Ha Ao6bIby HedTu.
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