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Jlucr cornacoBanus MPOrpamMMbl BCTYIIMTEAbHOI0 HCILITAHUS

PaspaGorunky mporpammer: ['umaeBa A.P.. - morent Kadenpsl pa3pabOTKH M 3KCILIyaTAIlii
MECTOPOXIECHUH TPYAHOM3BIEKAEMBIX M HETPAIMIIHOHHBIX yrieBomoponos, I'yGaitmymmmu @.A.-
AOUEHT Kapenpsl paspabOTKM W  OSKCIUTyaTallH¥  MECTOPOKIEHHi TPYIHOHM3BIEKAEMBIX M
HETPaJMIMOHHBIX yrieponoponos, Curaos C.A. - nomeHT Kadenpsl paspaGOTKH M OKCILIyaTAIHH
MECTOPOXACHUH TPYAHOU3BIIEKAEMBIX ¥ HETPAIUITMOHHBIX yIIIgBOI0pPOIOB.

Ilpencenatens sK3aMeHaMOHHON KOMUCCHH 7 /TumaeBa A.P/

lIporpaMma BCTYNHTENBHOTO HCHBITAHHSA OOCYXIEHA W omoOpena Ha 3acefaHuy Kadeapwl
Pa3spabOTKH ®  SKCIUTyaTalldd  MECTOPONKIEHMH  TPYXQHOU3BIEKAEMBIX M HETPaIUILIIOHHBIX
yriaesonioponos VHcTuTyTa reonoruy i HererasoBsx Texmomoruit, Ilpotokon Ne 8 oT «28» aBrycra
2024 r.

PemenneM VuebHO-MeTommueckoif Komuccnu WHCTHTYTa TeONOTMH U Hed)TerasoBBIX
TexHoyorui IIporpaMma BCTYNHTENFHOTO HCIBITAHHS DPEKOMEHIOBAHA K YTBEPIKIACHHIO YUEHBIM
coBetoM, [Ipotokon Nel ot «2» centsi6ps 2024 r.

IIporpaMMa BCTYIHTENBHOTO WCIBITAHWS YyTBEpXKACHA HA 3aCENaHHM YUEHOrO COBETA

MuctutyTa reonoruu u HedTerasoBex Texuonorui, [Tpotokom Ne 1a ot «04» centsopst 2024 T.



BBenenmne.

Berynurenbuele ucnbitanus npennasHauensr g ONpeNeNeHUs TPaKTHYECKOH M TeOopeTHYecKoi
NIOArOTOBJICHHOCTH aOWTYPHEHTOB M MPOBOIATCS C LIEJBIO ONPE/EJCHU COOTBETCTBMS 3HAHWi, yMEHHI M
HaBbLIKOB CTYNEHTOB TPEOOBAHMSIM OByueHHd B ounom/saowmon barasusprarc 10 HanpasIeHUIO 21.04.01 —
Hedreraszooe nerno.

BerynurenbHele vcnbiTanus no o6pasosatenbHbIM NporpamMMam MOJArOTOBKM MarucTpoB MPOBOAATCS B
(bopme TecTHpoBaHus.

3anaHus BKIIOYAIOT B Ce0sl TECTOBbIE 3a4aHKS MO UCLMILTAHAM:

1. Pazpa6oTka HETAHBIX U ra30BbIX MECTOPOXKACHHUIH

2. DkcnnyaTauust HeTAHBIX U ra30BBIX CKBKHH

3. OcHOBEI HedTera3oBoro aena

4. T'eonorust HedT! U raza;

5. Hedrenpomeicnosas xumus.

Kpurepnn oneHKkH pe3y/ibTaToB BCTYNHTEIHHOr0 HCOLITAHMS.

3ananue BimoyaeT B cebs 50 TecToBbIX 3amaHuil. KaIoe NpaBWIbHO BHITIONHEHHOE 3a/aHHE
OLICHMBACTCA YPOBHA OLeHHBaeTcs B 2 Gaana. MakcuManbHasi OLEHKA 10 BCTYMUTENbHBIM HCHbITaHHAM 100
Hansos.

3afaHue, CUMTACTCS IPABMIILHO BbINOIHEHHbIM, €CITH

a) B 3a/laHMsIX CONEPIKALIMX BHIOOP OQHOTO BEPHOrO BAPHAHTA OTBETA, BHIOGPAH €IMHCTBEHHBIH BEPHBIH
OTBET;

6) B 3amaHMAX cojepxkKalMX BbIGOpP HECKONBKUX BApHUAHTOB OTBETOB — BBIOpaHO HEOOXOAMMOE
KOJIMYECTBO BEPHBIX OTBETOBR;

B) B 32JaHMAX OTKPHITOTO THIIA - IPUBE/IEHA BEPHAs Pa3BePHYTAs 3allMCh OTBETA;

I) B 33[1aHUAX OTKPBITOTO THMA, TPEOYIOMIMX BbIYMCICHHH — €CTh PA3BEPHYTAs 3aIIUCh PELUCHHS 3aAHUS
Y JaH npaBUJIbHbIA OTBET

Ilpu HeBbINONHEHMM BbILIENEPEUUCICHHBIX TPeOOBAHMH, YKA3aHHBIX B MyHKTax a) - ) 3a/JaHHe
CYMTAETCs BbIMTOJHEHHBIM HEBEPHO U OLieHHBaeTcs B 0 GayuioB.

MaxkcumanbHas OLieHKa M0 BCTYNUTENbHBIM UcTbITaHusaM 100 Ganios.

BerynutenbHoe HenbITaHue CUMTACTCS POHAEHHBIM, €CTM abUTypHeHT Habpan 40 u Gosee GaLIoB.

AOMTYPHEHTEI, HE NPEOONEBLIME MUHHMANILHBIA TOpor B 40 6GanioB, BHIGHIBAIOT M3 KOHKYPCHOIO
otbopa.

Bpems BeinonHenus 3ananuit 90 MuHyT.

B cnyuae naGopa aGuTypueHTamMM OIMHAKOBBIX 6aiioB TNPHOPUTET GyJeT OTHAAH TeM, y Koro

Hauboubluas cpeHAs OLICHKA B AUIUIOME GakanaBpa.



' MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30OBAHNA
POCCUWCKOI ®EEPALTUN
DeziepanbHOE OCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTeNbHOE yUpekIeHHE BBICIIErO obpasoBanusa
«Kasanckuit (IIpuBomickuit) Genepatbrbrit YHUBEPCUTET)

I/IHCTI/IT}’T reoJioruy u HC(bTel"EBOBBIX TEXHOJIOTHH

Bompock! u 3amanus TecTOB HMEOT Kak MEXIUCIUTUIMHAPHBIA XapaKTep, TaK H BKJIIOYAIOT B
ce0s1 BOIIPOCHI U 3a/IaHKs [I0 MaTEMATHKE U II0 CIIEIYIOIMUM JUCHHAIIIMHAM:
Pa3paboTka HETAHBIX U ra30BBIX MECTOPOXKICHHH
OKCILTyaTanus HeQTAHBIX H Ta30BBIX CKBAKHH
OcHoBEI HeTerasoBoro femna

I'eonorus HedtH ¥ raza;

el ol

HedrenpomeicioBas xumus

IIponomkurensHOCTh TecTOB — He Gonee 90 MHHYT. MakCHMAaIbHBIA BO3MOYKHBI pe3yJsbTar

9K3aMEeHaIlMOHHOM paboThI cocTaBisgeT 100 6amios.

CopaepxaHue NporpaMMbI BCTYIHTEIbLHBIX HCNBITAHHIA
Paszpa0oTka He()TAHBIX H ra30BbIX MECTOPOKIEHHI

CrcTeMbl ¥ TeXHONOTHS Pa3pabOTKH MeCTOpOXIeHui HedTH ¥ rasa. I'eonoro-(usmueckas
XapakTEepUCTHKa 00bekTa pa3paboTku. OOBEKT M CHCTeMa pa3paboTKh. PexuMBl pabOTHI 3alIeiKei.
Pexxumbr paGoThl ra3oBbIx 3anexeil. TexHOMOIMA M TOKasaTeld pa3paboTkh. OCHOBHBIE TIePUOIBI
pa3pabOTKN MECTOPOXKIEHHH Ia3oBBIX M Ia30KOHIEHCATHRIX. CTamuy paspaGOTKH 3aiexeil. DTambl
00baY HE(TH | rasa.

Knaccupukanus u xapakTepucTHKa CHCTEM paspaGoTKd. IlapaMeTphl, XapaKTepH3yIOLIHE
cucreMy pa3paborku. CHCTeMbI pa3pabOTKH IIPH OTCYTCTBHH BO3JCHCTBHS HA miacTe., CHCTEMBI
pa3paboTKU C BO3JECHCTBHEM HA ILIACTEL

Pa3paGoTka HEQTIHBIX MECTOPOXKAEHHI IIPH €CTECTBEHHEIX PEXKHUMAX. IIposBieHue ynpyroro
pexuMa. Jluddepennmansaoe ypaBHEHHE yNpyroro pexuma. PaspaGortka MECTOPOXIEHUN IIpHU
PeXKHUME paCTBOPEHHOIO Ta3a U ra30HaropHOM.

PaspaboTka He(TAHEIX MECTOPOXKIEHHI ¢ MpUMEHEHHEM 3aBoaHeHus. OCHOBHbIE MOKA3aTe I
paspaboTku. Pacu®T mokasatenedl paspaGoTKM CIOHCTOTO ILIACTA HA OCHOBE MOJEIH IIOPIIHEBOTO
BBITECHEHUS HeQTH BOJ0H. PacuéT nokaszarene#t pa3paGoTKH OIHOPOJHOTO TIACTA HA OCHOBE MOIEIIH

HEIIOPIUIHEBOI'O BHITECCHEHUA HC(I)TI/I BOJO#. PacuéT miacToBoro JIaBJIEHUS U AeOUTOB CKBaXHH. ONBIT 1



IPOBJIEMBI Pa3pabOTKH MECTOPOKIEHUH ¢ IPUMEHEHHEM 3aBOJHEHHS.

IIpiHUMIBL  POEKTHPOBAaHHS,  PALMOHATGHOW M HHTEIUIEKTYAIbHOM pa3paboTku
MECTOPOXKAEHHS.  IIpMHIMOEI  OpoexkTHpoBaHus. IIOHSATHE ©  palMOHANBHOL paspaborke
MECTOpOX/IEHHs. KOMIIOHEHTbl HHTENIEKTYaNbHOH —pa3paloTku  He(TIHOTO MECTOPOIKICHHS.
Oco6eHHOCTH pa3paboTKK MECTOPOXKASHH Ha O3JHEH CTAIHH.

IKCmTyaTanus HeQTAHBIX U Ia30BbIX CKBAKHH

-Ilporeccrl, nporcxonsIIpe Mpy SKCIUTyaTalHl He(TAHBIX W Ta30BbIX 3AIEXKeH CKBAKHHAMM.
IInacToBast sHEprus ¥ CHJIBI, IeHCTBYIOIIKE B CKBXHHE. DHEPTHs HAIOPA IUIACTOBOM BOJBI M rasa.
OHeprus ympyrocTd IIACTOBON BOJOHAIOPHOM CHCTEMBL PeXHMBI paGoThHI 3aJexH. Koabdumnuent
He(TEOTIAuH IIPH Pa3IHYHbIX PEXKUMAX.

OCHOBBI TE€OpPHM HOIBEMA XXHUAKOCTH B CKBAXMHAX. banaHC SHEpPrHH B CKBaKHHE. 1logxbem
KHAKOCTH 33 CYUET THUAPOCTATHYECKOrO HAmopa M 3a CYeT JHEPrud rasza. TeopHH [IBIKEHHS
Ta30)KHIKOCTHBIX CMECEH B BEPTUKAIBHBIX TPyOax.

DoHTaHHAS 3KCIUTyaTalus HeTAHBIX CKBaXUH. PabGota (GOHTAHHBIX MONBEMHHKOB. 3aTpaThI
SHEPrud Ha (hOHTAHHpOBaHME. YCIOBUS (OHTAHUPOBAHHA. DKCILTyaTanus (OHTAHHOM CKBAXKHHEL
Habmonenne 3a pexumom pabotsl [lynbcanus. Boprba ¢ mapapmsHoM M TeckoM. McciiemoBanue
CKB)XHHBI JIJIsI yCTAHOBIICHHUS ONTUMAJIBHOTO peXuMa paboThI.

lasmudTHAs skcmTyaTanus HeTSIHBIX CKBaXuH. [IpuHIMI paGoTH ra3au@THOrO IOABEMHHKA.
CucTeMBl W KOHCTPYKUIHMM IH(TOB, WX JOCTOMHCTBA M HENOCTaTKH. IIyCK CKBaXMHBI M PAcUeT
IIyCKOBOTO JaBienus. Mccienopanye KOMIPECCOPHOH CKBaXHHEL. I a3MubTHEL UKL JleoMy IbCarys.
Ilepromuueckas sxcmyaramus. [IryHXepHbIH TUQT U YCIOBHS €r0 IPUMEHEHHUS.

I'my6uHHO HacocHas SKCIUTyaTarus HedTsHbIX ckBaxuH. Cxema u mpuHImn paborsr [IICHY.
IIpon3BOMUTENBHOCTD yCTAaHOBKU. Harpysku Ha INTaHTH ¥ TPyOBI M MX H3MEHEHHs 334 BpEMsS XOJa.
I'my6unnsie Hacockl. CTaHKH-Kadalkd. YPaBHOBEIIHBAHHE CTAHKOB-KAYalOK. 1'a30BbIE M IECOYHEIE
sakopsa. bopeba ¢ mnapadpuHoMm. McciemoBaHme CKBaKHHBL OXx0J0ThL. COBMECTHO-paseibHas
9KCILTyaTalus HECKOJIBKHMX IPOLYKTUBHBIX rOpu30HTOB. DI[H u npunnun ero pa6otel. PaGora O11H B
OCJIOXKHEHHBIX ycioBusX. [lepuomuka.

OcHoBbI He)TEra30B0r0 A€

bypenve HedTsSHBIX U ra3oBBIX cKBaxuH. KpaTkas ucropus OypeHHsS HEDTIHBIX M Ta30BBIX
ckBakuH. OOmume cBefieHus 0 OypeHUH HEPTSHBIX U Ta30BbIX CKBaXHH. CHOCOOBI OypeHHs CKBAXKHUH.
O6mue cBeneHus o OypeHMH HEQTSHBIX ¥ Ta3oBbIX CKBaXHMH. CHocoObl OypeHHS CKBaXKHH.
O6Gopynosanue it OypeHHs He(TSHBIX M Ta30BbIX CKBAXKUH. TEXHOJOTHYECKMH OypoBOi
HHCTPYMEHT. LIMKII CTpOMTENbCTBA CKBa)XHUHBI. METOABI BCKPBITHS MPOMAYKTHBHBEIX TOPH30HTOB H
OCBOCHHS CKBa)XXMHEL IIpoMbIBKa ckBaXkuH. OCIOXHEHHUS, BO3HUKAONIHE NMpU Oypenuu. HakimoHwHo -

HaIIpaBJIEHHbIE CKBAXXUHBI. bypeHue cKBaXxuH Ha MOpeE.



Pa3paboTtka HE(TAHBIX M TA30BEIX MeCTOPOXACHHH. [IpHpO/IHbIE PEXKHUMBL 3amexeil HehTH 1
rasa. PexumMbl HeQTAHBIX 3a1exKel. PeXXUMBI ra30BbIX U Ta30KOH/IEHCATHBIX 3aIexel. FICKyCCTBEHHBIE

METOABI BO3ACHCTBHS Ha He(bTS{HHe I11aCThI U HpHSa60fIHYIO 30HY.

I'eonoro-npoMbIciioBasi XapaKTEepHCTHKA POAYKTUBHBIX ILIACTOB. HcKycCTBEHHBIE METOJIBI
BO3JICHCTBUSI HAa HE(TAHBIE IIACTBI M NpH3abOHHYI0 30HY. MeTOmBl HOAIEPAHMS ILIACTOBOTO
JaBieHus. MeTo/bl, MOBAIIIAIONTHE IPOHUIIAEMOCTH IUIACTa M IPU3a00HHOM 30HEL.

OxcruryaTanys HeTSAHBIX M ra30BBIX CKBaXHH. DOHTaHHEI! CIOCO6 SKCILTyaTAllHH CKBAXKHH.
lasnudTHe cHnoco® oSKCIUlyaTalMe CKBaXHH. HaCOCHBIM C€IOCOO SKCILTyaTallid  CKBaXKHH.
OKCIUTyaTalls ra30BEIX CKBa)XuH. OIHOBpEMEHHAS pa3flelbHas SKCIUTyaTalHs HECKOIBKHMX IIACTOB
OIHOM CKBAXUHOM.

ITon3eMHbIi PeMOHT CKBaXHMH. Bumel momsemuoro pemonrta. Oprausanus. VYcTpoiicTBa M
MEXaHM3MBI NI peMOHTa. MexaHHu3anus ¥ aBToMaThka. JIMKBHOalwsi MpoOOK M IIPOMEIBKA 3a00sl.
KanpeMoHT CKBa)XWUH W WX JTUKBHIAITHSL.

C6op HedTH ¥ ra3a Ha HeTAHBIX MpoMmbIciax. KinaccupuKaius U MPUHIHIHAIFHBIE CXEMBI
Hedrerazocoopa. IIpombiciioBeie TpyOOIPOBOAEL. XpaHeHrne HehTH Ha IPOMBICIIE.

I'eonorust HepTH M rasa.

['eonormueckre OCHOBBI pPa3pabOTKH HEPTIHBIX M Ta30BbIX MECTOPOXACHHUH. 3allexku
YIJIEBOJAOPOIOB B MPHPOIHOM COCTOSIHHH. DaKTOpHI, OMpeNeaioIie BHYTPEHHEE CTPOSHHUE 3ATIEXKEH.
[TnactoBeie Quronapl. MeTopI MOUWCKA W pa3BeOKH HE(TAHBIX U Ta30BBIX MECTOPOXKIECHHM. OTallbl
MTOMCKOBO-Pa3BEOYHBIX pabOT U CTaAUU Pa3pabOTKH 3AJIEKEH.

HedTp, Ta3 — mnpupoaHble TOplOYMe HCKOIAEMBIE, OPraHHUYECKOE BEINECTBO OCATOYHBIX
IOPOJI, YCJIOBHS €r0 HAKOIUIEHHS M Ipeo0pa3oBaHUs B JHAarcHe3e M KaTareHese, COCTaB M (DU3HKO-
XUMHYECKHE CBOMCTBA He)Tel U ra3oB, COBpEMEHHbIE KOHIETIHH HedTera3o00pa3oBaHus, MATPAITHS
U aKKyMyJSIIHS ~ YIJIEBOJOPOJOB,  (OpPMHpOBaHHE  3aJeXel,  30HAJBHOCTh  IIPOLIECCOB
HedTerazoo0pazoBanusi, HeTEreOJOTHUECKOe PalOHUPOBaHNE, 3aKOHOMEPHOCTH IPOCTPAHCTBEHHOTO
pasMeleHns CKOIUIEHHH He(TH M ra3a B 3€MHOM KOpe; MEpCIeKTHBBI pa3BUTHS HedTerazoBoH
T'€0JIOTHU U TEOXUMUH.

[Ipuponuble pe3epByapbl, JOBYIIKH. DaKTOPHI, ONpeNesIOIe BHYTPEHHEE CTPOCHHUE
3aJIe)KU: TOHATHE W BHIBI TEOJIOTMYECKHX TPAHUIl, TeOMeTpu3arus 3ajiexu. DOUIbTpanMOHHBIE
CBOMCTBa TMOpPOJI; IIPOHHIIAEMOCTh (a3oBas, OTHOCUTeNlbHas. 3akoH Jlapcu. Bunbl u THIEL
KOJJIEKTOpOB. @uroWapl B IJIACTOBBIX YCJIOBHSX; ILIACTOBBIE BOJABI HEQTIHBIX M Ta30BBIX
MECTOPOXKIECHUH.

HedTenpombiciioBas XumMus
HedrempomeiciioBas xuMus, Kak Hayka. [IpoOieMbl, BO3HHKaioImpe IIpH JOOBIUE,

TPaHCIIOPTHPOBKE U MEPBUYHOM MOATOTOBKE HEPTHU U raza.



Ilapapunsr 1 ACIIO. MeTompl OIEHKH CTabHIBHOCTH HepTH 1O achanbreHaMm. Kuneruka
obpasosanus  ACIIO. Amanus Hebrtd Ha napaguel ¥ acQambTeHsl.  UHTHOHTOPHI
napauHOOTIOKEH:H. MeTons! NpefoTBpaIeHns obpasosanust ACIIO B [00BIBaIOIEX CKBAKHHAX,
Ynanenne ACIIO. Metonsl mpenoTBpamieHus obpasosanuss ACITO B Tpy6ompoBozax. YianeHue
ACIIO.

Coneornoxenns. DHU3MKO-XHUMUUECKAS XapaKTEPUCTHKA CHCTEM C YITIEKHCIBIM Ta3oM B
He()TSAHOH NPOMBIIUIEHHOCTH. AHAIM3 COCTABA COTEOTIONKCHHUIA. ITporrosupoBanue o06pa3oBaHMs
CONCOTIIONKEHHH. MHIUOUTOPBI COJNEOTIONKEHHUH. METOMBI MPEAOTBPAICHUS. COJCOTIO0KEHUH B
NOOBIBAIOIMX CKBAXKHHAX M HA3EMHOM OOODYLOBAHMH. YIANEHHE COICOTIIONEHHIL. PactBopurenu
coseotnoxenuit. Kopposusi.

MexaHH3MBI yIIEeKHCTIOTHON KOPPO3UH cTaiu. IIporHO3HpOBaHKE YITIEKHCIOTHOM KOPPO3HH.
YIJeKuCIoTHAs — KOppo3Ws. —IIOZ3eMHOTO  OGOpYIOBaHHS NOOHLIBAIOIIEX CKBAXHH. Bimsmue
MHKPOCTPYKTYPBI CTalll Ha KOPPo3uto. HruOMTOPEl KOPPO3HH. 3aIuTa MOA3EMHOI0 060pYI0BAHAS
MOOBIBAIOIINX CKBAXUH HHIHOUTOPAMHU KOPPO3HH. 3aIlUTA TPy GOImpPOBOLOB HHTHOUTOpaMHu KOPPO3HUH.

Honrotoska medtu u Boxmel. Kawecrso mnomrotosku mHedrn. BomonedrsHsie 3MYJIbCHH.
Paspymenne omymbemit. Jleamynsratopsl. BbiGop u TpUMeHEHHE 1e5MyIIbraTopos. «O6paTHbBIE»
JEe3MyJIbratopsl. Ilenoracurenn

IIpuMenenre GaKTepHIUIOB IIPH 3aBOAHCHUHU ILIACTOB-KOJUIEKTOPOB C IIEJIBI0 HeHTpaTH3aiiu
CBb (cynbharBoccTaHaBIMBAIOIUX OaKTEPHIA).

TexHonornn oumcTka HedTH M rasa OT cepoBOAOpona. IlOrIOTHTENH CepoBOZOpOAA H
KHCIIOpo/a. PeareHTs i HHTeHCH(PUKAIUK TEXHOJIOTHYECKHX IPOLECCOB HPH:

° OCBOEHHMHU U PEMOHTE TOOBIBAIONIUX CKBAKHH

o IIOJrOTOBKE HE(TH U Ta3a.

®oH/X OLIEHOYHBIX CPENACTB
Bomnpochl k BCTYynuTEIbHOMY HCILITAHHIO

Pa3padorka Hed TAHBIX M Fa30BbIX MECTOPOKICHUH

1. Tlomatue o HeDTIHBIX 3aIEKAX

—

Knaccupukanus 3anexeit HedTr 1 rasa 0 U3BIEKaEMBIM 3aracam

2. PexwMBbl oKCIUTyaTanuy 3amexei

I'papueHT 1aBICHUS B 9KCIUTyaTAHOHHOM 0OBEKTE.

I'paux paspaboTky, METOANKA IOCTPOEHHUS. XapaKTEPHUCTHKA OCHOBHBIX 3TAIIOB.

Hunamuka 1oObrau HeTH, ra3a B BOJEI H3 9KCIUIyaTallHOHHEIX 00hekToB. CTamuy pa3paboTK.

- S

MeTOIIBI 3aBOHEHUSA MECTOPOXICHH].

6. Kaprel paspaboTkm. MeToquKa OCTPOEHHS KapT u300ap, CpenHee JUHAMHUYECKOE IUIACTOBOE

JaBJICHHUE.



10.
Il

Kapter TKH (Texymiux HeTeHACHIIEHHEIX TOJIIIHMH). MeTonuKa mocTpoeHusl.

KouTtpons 3a 3aBoHeHneM Py pa3paboTKe 3amexetd.

Kontpons 3a miacToBevM gaBieHueM u TeMIeparypoi. IIpuBeeHHOE IIACTOBOE JaBICHHE,
MeTo1pl 10Ty 9eHHS JAHHBIX O INIACTOBOM U 3a6OMHOM /aBJICHHAX.

Metoasr perynmmpoBaHus, B pamMKax IPHHSTON CHCTEMBI pa3pabOTKK IyTeM YCTaHOBIECHHUS

OIITUMAaJIBHOI'O PEXXKHUMA, pa6OTBI ,Z[OGLIBaEOH_II/IX CKBa>XHH.

12

MeTOI[I)I PETYIUpOBaHUS, CBSA3AaHHBIE C COBCPIICHCTBOBAHHEM HJIM HU3MEHCHHEM CUCTEMBI

paspaboTkH.
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Herpaguunonnsie MeTons! pa3spaboTku HeTAHBIX 3aeKel U YCIIOBUS UX TIPUMCHEHHS.
O6BonHEHHE IPOTY KM HEYTAHBIX SKCIITYATAHOHHBIX 00BEKTOB. TeMIIbI 0TOOpa XUIKOCTH.
OKCITyaTauoHHbIH (GoH ckBaxuH. TexHOIOrHIECKHe IIapameTpsl pa3paboTKH.

JxcnayaTanus Hed TAHBIX U ra30BbIX CKBAKHH

HoGbrua Hedtr hoHTaHHBIM CIOCO60M, 060PYNOBaHHE (GOHTAHHBIX CKBAKHH

OcBoenue u myck B paboTy (OHTAHHBIX CKBAXKHH

OKCILTyaTalluy Ta30BbIX MECTOPOXKIEHUH 1 CKBAKHH

OKCILTyaTalus ra30KOHIEHCATHBIX CKBAYKHH

Bri6op o6opynoBanus GOHTAHHBIX CKBAXKUH

QOHTAaHHPOBAHWE CKBOXHH TII0J JCHCTBHEM TIHIPOCTATUYECKOTO HANOPA M SHEPTHH
pacHIMpsIONIerocs ra3a

[Tpunaiun ra3nudTHON SKCIUTyaTalui HeQTAHBIX CKBAXKHH

I'e010ro-npoMBICIIOBEIE YCIIOBHUS ra3MuTHOM SKCILTyaTaIluH

KoHcTpyKius ra3mudTHEIX I0JbeMHUKOB, KIacCH(pUKaImsa

ITyck ra3muTHBIX CKBXHH B DKCILILYaTALXIO

PerynupoBaHue npou3BOAUTENBHOCTH (OHTAHHBIX CKBAKUH

PerymapoBanue Npou3BOAUTETHHOCTH Ia3u(THEIX CKBAXKIH

Ho06brya HeTH yCTaHOBKAMM IITAHIOBBIX CKBOXKHHHBIX Hacocos (YIIICH), mpuammn paGoTs
I'eonoro-npomeicioBeie ycnosus npuMenenus YIIICH

Hasemuoe o6opynoBauue YIIICH

Kommonosxka ckpasxxunnoro obopynosanust YIIICH, KOHCTpYKIIHs HACOCOB M IPYTOTO
o0opymoBaHus
Perynuposanue npousBoautensaoctr YIIICH

Ho0br4a HedTH ycTaHOBKaME SIEKTPOLEHTPOOEKHBIX Hacocos (Y DI[H), mpuHIumI paGoThI
['eonoro-npoMeIcioBEIe ycnoBus npuMenenns Y OITH

Hasemnoe o6opynosanue YOIIH

KoMoHoBKa ckBakWHHOrO o6opynosanus YOIL[H, KOHCTPYKIHS HACOCOB U ’ OPYyToro

o0opynoBaHus



22. PerynupoBanue IpoOH3BOIUTENBHOCTH YOIH

2

HoObr4a Hed T BUHTOBEIME Hacocamu (BH), KOHCTPYKIIMH M IPUHITAT PabOTHI

24. T'e0n0ro-mpoMBICIOBEIE YCIOBHS npuMeHeHus BH

23.
26.

27

29.

30.

L - S

=l =i

—

12.
13.
14.

15

17.

Hasemnoe o60pynosanue ycranosox BH

KommoHoBKa ckBaxxHHHOTO 060py/M0BaHHS ycTaHOBOK BH, KOHCTPYKIIMSA HAaCOCOB W JPYrOro

obopymoBaHus

. Perynuposanue npoussogutensHocTd ycranosok BH
28.

IlpuMeHeHne IPYTHX THIIOB ITyGHHHO-HACOCHOTO obopymoBaHMs Mg A00BYE HedTH
(CTpy#HEI€, IeCTepeHYATEIE, LICIHBIE IMTAHTOBEIE HACOCCH).

Texnuka u TexHONOrHs! HOOBIMY HEDTH TOPH3OHTATBHEIME ¥ GOKOBBIME CTBOJIAMH, [JIyOWMHHO-
HACOCHOE 000pyIOBaHHUE [ JOOBIUH.

Konctpykuus u obopynoBaHHe Il COBMECTHO-pasfeibHOM SKCIUTyaTAIMH HECKOIBKHX
IIJTACTOB-KOJIJIEKTOPOB B OJTHO# CKBaXKHHE.

OcHOBBI He(_bTeraaosoro JeJia

Hcropus npumenenns Hed Ty 1 rasa

HedTs u ras, ux cocras u

Du3MKO-XUMHUECKHE CBOWCTBA ILIACTOBOM BOMBI
Bbypenue ckBaxun

OcBoeHUE CKBaXKHH.

KoncTpykims ckBaxuH, 000pyIoBaHue 38605 U YCTh
@onTaHHAA apMaTypa Uil HeQTSIHBIX ¥ [a30BhIX CKBAKHH
ITpon3BoIUTENLHOCTD HEPTAHBIX U Fa30BLIX CKBAKHH

I/ICCJ'IeI[OBaHHe HC(I)THHLD( U ra3’0oBbIX CKBaXXHH

. Ionsartre o cbope, MOATOTOBKE U TPAHCIOPTE CKBAKMHHOMN POy KIIHH

- Kimaccuduxanus cucrem c6opa i mMOATOTOBKA He(TH U ra3a, OCHOBHBIE BHIBI 060pYOBAHHS,

KOHCTPYKIIMS ¥ IPHHIIMIT pabOTHI
lloHsiTHE O PEMOHTE CKBAYKMH, KAIIUTATbHBINA U IIOA3EMHBINA PEMOHT, KIacCH(HKaIHs
Mertons! nHTeHCHpUKAIMU 100BMH He(TH U raza

Kucnorasre 06paboTku

. I'uppaBuecknii pasphis macTa (Ha3HaueHHUE, IPUHIMIT AEHCTBHS, 060Dy JOBAHHU)

16.

Texuomoruwn npenynpexaeHus W JIMKBHIALMK OCIOXKHEHHH Npu (QOHTAHHOM, ra3nHdTHOH u
HAaCOCHOM  noObrde  (IECKONPOSBIEHHE,  COJNICOTIOKEHHE,  OTIOKEHHE  ac(halbTo-
cMotonapadUHOBBIX OTJIOXKEHUH, KOPPO3Hs)

Merponorudeckoe obecrmedeHue cuCTeM HM3MepeHMiI KOMMYECTBA M IIOKasaTeleil KauecTBa

He(TH ¥ HEPTEPOTYKTOB.



I'eosiorns HedTH M rasa.

1. Knaccuduxanus HeTSHBIX U ra30BBIX MECTOPOK/ICHHUH IO BEJIMUHHE 3aIIacOB.
2. T'opHO-Teomnoruyeckue napaMeTpsl MECTOpOXKICHHUI (reomeTpHs, ¢BOUCTBA KOIICKTONOB 1 1N.)

3. Ilnacrosast sHeprus, ropHOE U MIACTOBOE JABIEHHE, TEMIIEPATYPa B TOPHEIX IOPOJAX H
CKBaXXHHax

4. ®@usmyeckue CBOHCTBA U cocTaB HedTH. KOMIOHEHTHBIN, (DPaKIMOHHEIHA U 3leMEHTHBIE COCTAB
HE(TH.

5. IlpuponHsre pesepByapsl. XapakTepHCTHKA OCHOBHBIX THIIOB IIPHPOJHBIX PE3epPBYapOB.

6. IlonsTre «1OpPOIA-KOIEKTOP», THIIBI IIyCTOTHOTO MPOCTPAaHCTBA. DHIIBTPAOHHO-EMKOCTHBIE
CBOWCTBA  KOJUIEKTOPOB: ~ IPaHyJIOMETPUYECKHH COCTAB IMOPHUCTOCTh, IIPOHHIIAEMOCTb,
He() TEeHACHIIIIEHHOCTD,

7. Knaccuduxarys nopoa-KoJIIeKTOPOB

8. KaBepHO3HOCTP M TPEIUHOBATOCTb.

9. CoBpeMeHHBIE KOHIIENIIHH He(TEra3000pa3oBaHus.

10. Murpanus u akkyMmyJisaius HeTH | rasa.

11. Ctpoenne 3anexeit HepTu U rasza. BomoHedTsHOM, ra3oHePTIHON M ra3oBOASHONM KOHTAKTEL
IlepexonHas 30Ha. MeToabI U3yUeHHUS U OMIPEICIICHHUS MTOJIOKEHUS KOHTAKTOB.

12.Teonornueckass u  JuTONOTO-QalManbHas ~ HEOJHOPOAHOCTH  MOPOI-KOJUIEKTOPOB,
Kaccu(UKanus HEOAHOPOMHOCTEH W METOOBl U3YUYEHHs IO pe3ysibTaTaM J1abOpaTOpPHBIX U
T'€0JIOTO-IIPOMBICIIOBBIX HCCIICIOBAHUM.

13. Metonibl moucKa U pa3BeKd HEQTIHBIX H Fa30BBIX MECTOPOKICHHUH

14. Stanb! TOUCKOBO-pa3BEOYHBIX PabOT

HedrenpombiciaoBasg XUMHA

1. MexauuzMbl 00pazoBaHusa BOIOHEPTIHEIX SMYJILCHIA.

2. ©opMHpOBaHUE BOJOHEDTIHBIX SMYJIBCHHA IPOMEKYTOYHBIX CIIOEB.

3. MexaHu3MBbI pa3pyLIeHNs BOIOHE(TIHBIX IMYJIBCHI W PEAreHThI-1€3MYIEIaTOPEI.

4. Teopetudeckue ocHOBEI IpuMeHeHus [IAB B He()TEITpOMBICIIOBOM HpaKTI/IKCF.

5. OcnoxxHeHus npH J00bIue He(TH: TapahUHOOTIOKEHHS, CONCOTIOKeHHA. CIIOCOOB! yaaIeHUs U
IIPEOTBPAIICHHS.

6. Buns! xoppo3un He(TENPOMBICIOBOTO 000PYI0BaHMS B CIIOCOOB! GOPHOBI ¢ HEH.

7. Muxpodnaopa HedTSIHBIX MECTOPOXICHHHU, CyibdaT-BoccTaHaBmuBarome Oaktepun (CBB) u
CII0COOBI 60PHOBI ¢ HUMH.

8. Texnonoruu o4ncTKa HeTH U ra3a oT cepoBoopoaa. [IorIoTHTeMH CepoBOIOPOIa H KACIOPOIa.
9. PearenTs! 11 HHTeHCU(UKAIIMH TEXHOJIOTHYECKHUX TIPOIIECCOB MPH:

© OCBOCHHH H PEMOHTEC ,D;O6I>IBaIOH.[I/IX CKBAaXHH



® IIOATOTOBKE HE(TH M rasa.
IIpumepsI TecTOBBLIX 3aKaHMiIA.

BribepuTe npaBuibHbIi 0TBeT.
1. Kaxo#t u3 pexuMoB paboTe! HeTsHOI 3a1esKy (pa3paboTkH) IBMsIeTCS HauMeHee O HEeKTHBHEM?
a) ynpyruii;
0) BOZIOHATIOPHEII;
B) PEKUM PaCTBOPEHHOTO Ta3a;
I') TPaBUTAIAOHHBIH
Bri0epuTe npaBuIbHbIH 0TBeT.
2. Kakoit u3 pexxuMoB paGoTsI 3anexeii siisercs 6oi1ee s dexTuBHBIM?
a) yIpyroBOAOHAIOPHEII
6) ra3oHamOpHEIH
B) PaCTBOPEHHOTO I'a3a
I') TPAaBUTAMOHHBIH
Bri6epuTe npaBuIIbHbBI 0OTBET.
3. 9o Takoe ko3 duimeHT u3BneueHus HedTH?
a) OTHOIICHHE NOOBITOTO U3 IIACTA KOJIYECTBA He(TH K Te0NornyeckuM (GaaHCOBEIM) ee 3amacam
0) oTHOWIEHHE OOBITOrO U3 MIACTA KOMMYECTBA HE(TH K KOJTHUECTBY H3BICUCHHOM U3 MIIACTA
KUIKOCTH (He(Th U BoJA)
B) OTHOLICHHUE NOOBITOTO M3 IIACTA KOMHYECTBA JKHAKOCTH K Te0JIOTHYECKHM 3amacaM He(Ty
I) OTHOLIEHHE JOOBITOTO U3 IIACTa KOIMYECTBA XKUIKOCTH K KOTHYECTBY K KONHUECTBY 3aKa9aHHON B

IJIaCT BOOBI

BriGepuTe mpaBUIILHBINA 0TBET.

4.970 Takoe K03 OHIHUECHT BBITECHEHHS HeTH?

a) OTHOIUEHHE KOJTMYECTBa He()TH, BEITECHEHHOMN M3 06heMa ILIacTa, 3aHITOT0 PAGOUNM areHToM
(BOza) Ipy TMTENTBHOM HHTEHCHBHOM IPOMBIBKE K HAYATBHOMY COIEPKAHHIO He(TH B 3TOM 00BEME K
KOJIHYECTBY HE(TH, OCTABIIEMYCS B 3TOM Ke 00BEME IIIACTa IIOCJIE BHITECHEHHUS

B) OTHOINEHHE KOJIUYECTBA HE(TH, BRITECHEHHON U3 00beMa IJIACTa 3aHIATOr0 paboyrM areHToM K
KOJTMYECTBY BOJIbI, 3aKaUaHHOH B ILIACT

T') OTHOIIEHHE KOJIHUYECTBA He(TH, OCTaBINEHCS B IIIACTE ITOCIIE BHITECHEHHS K Ha4YaJIbHOMY

KOJIMYECTBY HEQTH B 5TOM e 00BeMe

Br106epuTe NpaBHILHBIN OTBET.



5. Koo punmentom oxBata mmacra 3aBoiHEHEEM HA3BIBAIOT:

a) OTHOIIEHHE Te0TOrHIECKHX 3aacoB HE()TH, IEPBOHAYATBHO HAXOUBIINXCS B YaCTH ILJIACTA,
IOJBEPIKEHHOM BO3IEHCTBHIO 3aBOIHEHHEM, K TEOJIOTHUECKHM 3aIIacaM HC(TH B INIACTE

0) OTHOIIEHHE KOIMYECTBA BBITECHEHHOIA HE(TH K HE()TEHACBITIEHHOMY 0OBEMyY IITaCTa

B) OTHOIICHHUE KOIUYECTBA 3aKAaUEHHOM B IIJIaCT BOJBI K T€OJIOTHYECKHUM 3ariacamM He(i)TI/I

I) OTHONIEHHE KOJIMYECTBA 3aKAYEHHOM B IIACT BOJIBI K KOJNUYECTBY NOOBITOH U3 IIacta Hed
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