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ITACITIOPT

®OHJIA OLIEHOYHBIX CPEJCTB IO YYEBHOM JUCIUTIJIMHE
«Pa3paboTka 1 sKcIuTyaTanus HeQTAHBIX U Ta30BbIX MECTOPOXKACHUID)

(HaMMEHOBaHWE JUCITUTUTHHBI)

Koa xonTposampyemoit HaumenoBanue
Ne Kountposnpyemsie pa3ienbl (TeMbl)
KOMIIETeHI[HH OIIEHOYHOI'0
n/n TUCIUTIIINHBI
(WM ee 4acTH) cpeacTBa
Oo0cyxaenne
1 Bsenenune TIK-1 YHA "
COOOIIIEHNT
2 DU3UKO-XUMHYECKHUE CBOMCTBA K-12 OO6cyxnenue
MIPUPOJHBIX YTIIEBOJOPOIOB CcOoOO0IIeHU
OO6cyxneHne
3 | Tumsl 3anexei yriaeBog0opo10B IIK-1, ITK-12 COOOIIIEHU
bami-onpoc
O6cyxnenue
4 | Pa3paboTrka He()TSIHBIX MECTOPOKICHHIA IK-1, TIK-12 COOOIIeHUH
baun-onpoc
T'unponnnamMuyeckue OCHOBBI
/PO OO6cyxneHue
5 | mpoekTupoBaHMs pa3pabOTKU HEPTAHBIX ITK-1, [IK-12 N
N cooO01IeHn
MECTOPOXKICHUHN
Meroap! yBeaudeHHs HeTEOTaaun Obcyxnenne
6 ABLY A TK-1, TIK-12 coobmenHit
IUIaCTOB
baun-onpoc
OO0cyxnenue
C11oco0BbI IKCIITyaTaluy HeE(MTIHBIX .
7 yarauuu neg TK-1, TIK-12 coobmenHit
CKBaXUH
baui-onpoc
OKcIUTyaTalus CKBaKUH B OCIOKHEHHBIX Oo0cyxaenne
8 yarar TK-1, TIK-12 YIRACHI
YCIIOBHSIX CcOoOO0IIeHU
MeToasl Bo3AeHCcTBYS Ha IpU3a00MHYIO O06cyxaenne
9 /Ibl BO3IL p y TK-1, TIK-12 YIRACHH
30HY CKBKHH CcOoOO0IIeHn
10 | [TogzeMHBIN KanUTATbHBIA PEMOHT IIK-1, T1K-12 bami-onpoc
COop ¥ moAroToBKa HE(DTH, ra3a U BOIbI O0cyxaenne
11 p ¥ TIOx G, A TTK-1, TIK-12 YAACHH
Ha MTPOMBICTIaxX COOOIICHUH
O6cyxenue
12 | UccaenoBaHue ra30BLIX CKBAXKUH IIK-1, IIK-12 COOOIIEHNI
baun-onpoc
Pa3paboTrka ra3oBbIX U Fa30KOHIEHCATHBIX Obcyxaenme
13 P O A TTK-1, TTK-12 coobmenuit
MECTOPOXKICHHIMA
baui-onpoc




INEPEYEHb OHEHOYHbIX CPEACTB

HaumenoBanne KpaTkas xapakrepucTuka IIpencraBienue
OLICHOYHOI'0 OLICHOYHOI'0 CPEACTBA OIIEHOYHOT 0
cpeacTBa cpeacTBa

B oHze

bnuy-onpoc CpencTBo KOHTPOJIS yCBOSHHS y4EOHOTO Bomnpocsr o Temam /
MaTepuraia TeMBI, pa3/ieNa WK pPa3/ieioB pasznenam
JUCIMILINHBI, OpTaHU30BaHHOE KaK JUCIIUTIITHBI
yueOHOe 3aHATHE B BUIE coOeceoOBaHUs
IpenoaBarTesis ¢ 00yyaromuMucs

Obcyoicoenue [IpoayKT caMOCTOSTETHbHOM PabOTHI CTY/ICHTA, TeMmbI TOKIa/10B,
coobwenue MPEICTaBIAIONINI CO00H MyONIMYHOE BBICTYIUICHUE COOOIIEHUI
o pemrenuto onpeneneHHON yae0HO- MPaKTHIECKOH,
y41eOHO-HCCIIEA0BATEIECKON MIIM HAYTHON TEMBI

Nk =

10.
11.
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14.
15.
16.
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19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

BOIIPOCEHI IS BJIULI-OITPOCA

duzuveckoe COCTOSTHNE HEPTH U Ta3a MPHU PA3IUYHBIX YCIOBUIX B 3aJI€KU
DU3NKO-XUMUIECKUI CBOWCTBA HEPTH | ra3a

PactBopuMocTh He(pTH U TaBIEHUE HACHIIICHUS ra3a B HEPTH

OO0mre MoHATHSA O TOPHBIX TOPOIaxX

YcnoBus 3aneranus yrieBoAOpPOIOB B 36MHOM KOpe

OO®beKT u cuctema pazpaboTKu

OcCHOBHbBIE TapaMeTphl, XapaKTEPU3YIOIIME Pa3TUYHBIE CHUCTEMBI Pa3pabOTKH HE(DTIHBIX
MECTOPOKACHUI

Pexxumbl pabOThl HEPTIHBIX MIIACTOB

CucteMsbl pa3paboTKu 0€3 BO3JCHCTBUS U C BO3/ICHCTBHEM Ha ILIaCT
PerynupoBanue pa3paboTku He()TSIHBIX U Ta30BBIX MECTOPOKICHHIMA
IManponuHamuyeckas cxema He(DTSHOM 3aIeKu

. ParmuonannpHas cxeMa pasMEIICHUs CKBAKHH B He(I)THHbIX IJ1aCcTax € HAIIOPHBIM PEIKUMOM

I'maponuHamuyeckue ONpeAesneHuss OCPEIHECHHBIX 3HAYEHWM HEKOTOPBIX MapameTpoB
HE(TAHBIX TUIACTOB — IPOHUIIAEMOCTH ¥ MOIITHOCTH

DOu3NKO-XUMHYECKHE METOIBI BO3IECUCTBHS HA IJIACT

TennoBbie METOIBI BO3ACHCTBHUS HA IJIACT

®DoHTaHHEIN c1IOCO0

. KomnpeccopHslii crioco6

DKcItyaTanusi CKBaKUH T7TyOMHHO-HACOCHBIMH YCTaHOBKaMH

LleHTpOoOEKHBIE EKTPOHACOCHI

Hoseiimue crnoco6sl 3KCIuTyaTaliMi CKBaXKUH

@DaxTOpBI, OCIOKHAIOLIMUE MPOLIECC IKCITyaTallui CKBaXKUH

OKcIuTyaTanusi CKBaKHH TIPU COBPEMEHHBIX METOaX MOBBIIIEHHS He()Te-, Ta300TAaYN

OKCIuTyaTalusi CKBaXXUH IPU HU3KUX 3a00MHBIX JaBJIEHUSIX

I'mpapaBnunyeckuil pa3pelB Iiacta

KucnoTtHoe Bo3aeiicTBrue Ha Mpu3a00HHYIO 30HY CKBAYKUHbI

HmnynbcHO-y1apHOE BO3EHCTBHE HA MPHU3a00IHYO 30HY CKBaYKUHBI

BubpoBo3zneiicTBue Ha Mpu3ab0HHYI0 30HY CKBa>KHUHBI

DEeKTPOruIpaBINYECKOE BO3IEHCTBUE HA MIPU3a00HHYI0 30HY CKBa)KHUHBI
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29. Busl u KnaccupUKaIms MoI3eMHbIX paboT CKBaKHH

30. ArperaTsl, MpUMEHAEMbIE JUTsI TIOJI3EMHBIX Pa0OT CKBAKUH

31. Ob6opynoBanue, MpUMEHSIEMOE IS TOA3EMHBIX pAOOT CKBAYKUH

32. lHCTpYyMEHT, IPUMEHSEMBIN TSI TIOJI3€MHBIX paOOT CKBAKUH

33. Tekyuuii peMOHT CKBa)KHUH

34. KanutanbHbI PEMOHT CKBaXUH

35. OxpaHa oKpy»arouiei cpeibl Ipy IPOU3BOICTBE NMOA3EMHBIX PEMOHTOB CKBaKUH

36. CuctemMbl COBMECTHOTO cOOpa U TpaHCIOpTa HEPTH U raza

37. Cxembl cOOpa ¥ TpaHCIIOPTA HEPTHU Ha POMBICTIE

38. CxeMsbl cOopa ra3a v KOHJACHCATa Ha POMBICIIC

39. 3amepHble YCTaHOBKH cHcTeM HedTerazocbopa

40. YcTaHOBKH 17151 TOATOTOBKY HE(PTH

41. O6opynoBanue s cOOpa U MOATOTOBKH He)TH

42. Onpenenenne 3a00MHOTO JIaBJICHUS B CKBAKWHAX

43. VccnenoBanue CKBaKUH MPH CTAIIMOHAPHBIX peXUMaXxX (PUIbTpALUU

44.VccnenoBaHue CKBaXHH METOJIOM  YCTaHOBUBUIMXCS OTOOPOB MpPHU  JJIUTENbHOM
cTaOWIHM3aIy 1aBIeHUS U neduTa

45. OnpexaeneHue 3anacoB raza

46. OcoOeHHOCTH pa3pabOTKH ra30KOHICHCATHBIX MECTOPOXKICHHU I

OueHka «3a4YTeHO» - BBICTABJSETCS CTYJACHTY, €CIIM OH TBEPJO 3HAaEeT MaTepual,
PaMOTHO M MO CYIIECTBY M3JIaraeT e€ro, yMeeT NPUMEHITh OJyYeHHbIC 3HAHUS Ha MPAKTHUKE, HO
JIOTTYCKAaeT B OTBETE WJIM B PEUICHUH 3a7a4 HEKOTOPbhIE HETOYHOCTH, KOTOPBIE MOKET YCTPaHUTh
C TIOMOIIBIO JIOMOJIHUTEIBHBIX BOIIPOCOB MPEIoAaBaTest

OueHka «He 3a4TEHO» - BBICTABIISICTCS CTYJICHTY, KOTOPBIA HE 3HAET OOJBIICH YacTH
OCHOBHOTO COJIEp>KaHUsi y4eOHOW MpOrpamMMbl TUCIHUIUIMHBI, JTOMYCKaeT TpyOble OIMMOKA B
(hOpMYITUPOBKAaX OCHOBHBIX IMOHATHN JUCIHMIUIMHBI U HE YMEET HCIOJIb30BaTh IOTYUYCHHBIC
3HAHUS TIPU PEUICHUU TUTIOBBIX MPAKTUYECKUX 3a]1ay.

VYcrneBaeMoCTh CTYJICHTOB 10 Y4EOHOMY KypCy HE3aBUCUMO OT €T0 OOIIeH TPYJI0EMKOCTH
B TEUEHHE CEMECTpa OlLIEHUBaeTcsl MakcuMainbHO B 100 0aioB ¥ BKIIOYAET:

meKywuli KOHMpOb YCTIEBAEMOCTH, KOTOPBIH TMpeArojiaracT OICHKY aKTHBHOCTH
ayIUTOPHOU pPabOTHl CTyACHTa B TEUEHUE CEMECTpa: cllaya JIabOpaTOPHBIX M MPAKTUUYECKHUX
pabor;

PpYbexcHblll KOHMpO/b, KOTOPBIM TPOBOIAUTCS IO MaTepualiaM MPONUIACHHBIX TEM,
MOJyJIeH B BHJIC KOHTPOJILHBIX pa0doT B mepuo 1-oi u 2-0if aTTecTanuii;

CamMoCmosmenbHylo pabomy cmyoeHma, KOTopash OCYIISCTBIISIETCS B BHUJE HaIHMCAHUE
pedepaToB, BHIMOTHEHUS Ja0OPATOPHBIX U MPAKTUYECKUX PAOOT M UX 3aIIHTHI.

B Teuenme yueOHOro cemecTpa TPOBOJATCA JBE AaTTECTAIlMH, BO BpEMsS KOTOPBIX
MTOABOMATCS UTOTH JIEATEIBHOCTH CTYACHTOB B Oa/UIBHOW CHUCTEME 1O BCEM BHJIaM KOHTPOJIS:
TEKYIIUHA U PyOekKHBIM KOHTPOJb, CAMOCTOSITENIbHAS paboTa M MocelaeMocTb. Pacipenenenue
OaJIJIOB TI0 BHJIaM CEMECTPOBBIX OTUETHOCTEH OCYIIECTBIISCTCS B COOTBETCTBUHU ¢ TabOiuiei 1.
BPCITHTY 2014.
bannel, monmydeHHBIE CTYIEHTOM IO BceM (opmaM KOHTpOISI B TEYCHHE CeMecTpa,
CYMMUPYIOTCSI U TIpH HA0Ope HIKENEPEUUCICHHOTO KOJIMYecTBa OajioB CTYJEHT MOJIydaeT
«aBTOMATHYECKW» UTOTOBYIO OIIEHKY IO IIKaje coriacHo tabnwuie 2. BPC ITHTY 2014.

Kpurtepun oueHku (6 pavkax mexkyweu ammecmayuu,)

Peznamenmom BPC I'THTY npedycmompeno 15 6annos 3a mexkywyno ammecmayuro.
Kpumepuu oyenxu paspabomanvi, ucxoos u3z paszoenenusi oannos: 10 6annos 3a oceoenue
meopemuyecKux 60npoco8 OUCYUNIUHBL, 5 OALI08 — 3a 8bINOJIHEHUe NPAKMUYECKUX 3a0aHULI.
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KpuTepnn OLICHKH OTBETOB HA TCOPETUYIECCKHUE BOIIPOCHI:

- 0 6annoe eévicmasnsiemca CmyoeHmy, eciu OaH HenoaHwlll omeem, TIPEACTABISIONINN cOO0H
pa3pO3HEHHBIE 3HAHMS MO TEME BOIPOCAa C CYIIECTBEHHBIMH OINMMOKAMHU B OIPEACIICHUSX.
[IpucyTcTBYIOT (hparMeHTapHOCTh, HEJIOTMYHOCTh H3N0KeHUs. CTyIEHT HE OCO3HAeT CBA3b
JAHHOTO TIOHSITHS, TEOPHH, SIBICHHS C JPYTUMU OOBEKTaMHU AUCHHUIUIMHBI. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETU3ALIUS U JI0KA3aTeIbHOCTh M3JoKeHus. Peub HerpamoTtHas. JlonogHUTENbHbIE
Y YTOUYHSIIOIINE BOMPOCHI MPENoAaBaTeNsl HE MPUBOAAT K KOPPEKIIMU OTBETA CTY/IEHTA HE TOIBKO
Ha MTOCTABJICHHBINA BOMPOC, HO U Ha JAPYTHE BOMPOCHI TUCITUTIIIUHBL.

- 1-2 6annoe eévicmasnsemca cmyoeHmy, eciu OaH HedOCMAmMo4YHO NOJHBIU U HeOOCMAMOYHO
passepuymulti omeem. Jloruka W TOCIIENOBATEIBHOCTh W3JI0KEHUS HMMEIOT HapyIICHUS.
Jlomy1ieHsl OMOKU B PAaCKpBITUM MOHATUH, ynoTpeOneHun TepMuUHOB. CTyJIEHT HE CIoCOOeH
CaMOCTOSITENIHO BBIICNUTh CYIIECTBEHHbIE W HECYIIECTBEHHbIE MPU3HAKK M TMPUYUHHO-
CIIeZICTBEHHBIE CBS3H. CmyoeHm moxcem KOHKpemu3upogams 0000ujeHtvie 3HaHus1, 00Ka3ae Ha
npuMepax ux OCHOBHblE NOJIOHCEHUsL MOAbKO ¢ NOMOWbI0 npenooasamens. Peuesoe ogpopmnenue
mpebyem NONPAGoK, KOPPeKYuu.

- 3-4 oannoe evicmasnsemca cmyOeHmy, eclu OaH NOJHGINU, HO HEOOCHAMOYHO
NOCIe008aMeNbHbIl OMeem HA NOCMABIEHHbIN 80NPOC, HO TPU ITOM IOKAa3aHO YMEHUE
BBIIETIUTH CYIIECTBEHHbIE W HECYIIECTBEHHbIC NMPU3HAKU M MPUYHMHHO- CJIEJICTBEHHBIC CBSI3U.
OTBeT JIOTMYEH W M3JI0KEH B TEPMHUHAX HaykKu. Moeym Owvimb Odonyuenvl 1—2 owubxku 6
onpeoeneHUul  OCHOBHLIX  NOHAMUL,  KOMOpbvle  CMYOeHm  3ampyoOHAemcs  UCHPA8UmMb
CAMOCMOSIMENbHO.

- 5-606annoe evicmagnaemca cmyoewmy, eciu O0aH NOJHGIL, PAIGEPHYMbBIN OmMEem Ha
MOCTABJICHHBI BOIPOC, IMOKa3aHO YMEHHWE BBIICIHTH CYIICCTBEHHBIE M HECYIICCTBEHHBIE
MPU3HAKHU, IPUYMHHO- CJIEICTBEHHBIE CBA3H. OTBET UETKO CTPYKTYPHPOBAH, JOTHYEH, H3JI0KEH
B TepMHHAX HayKu. OOHAKO OOnywjeHvl He3HAYUmeNbHble OWUOKU UlU  Hedouembl,
UCNPABIEHHbIE CIYOEHMOM C NOMOWBIO «HABOOAUUXY» BONPOCO8 NPENno0asamels.

- 7-8 o6annoe evicmasnsemcsa cmyoeHmy, eciu OaH NOJHbIU, PA3GEePHYMbIL Omeem Ha
MIOCTaBJICHHBI BONPOC, 00KA3aMENbHO PACKPbIMbL OCHOBHbIE NONONCEHUs MeMbl; B OTBETE
MIPOCJIEKMUBACTCS YETKask CTPYKTYpa, JIOTHYECKas MOCIIeI0BaTeIbHOCTh, OTPAXKAIOIIasi CYIIHOCTb
pacKpbIBa€MbIX TMOHATUNA, TEOpU, sBIEHUNA. OTBET U3JIO0XKEH JUTEPaTYypHBIM S3bIKOM B
TEPMHUHAX HAyKu. B omeeme Oonyujenvi Hedouemvl, UCNPABIEHHbIE CMYOEHMOM ¢ HNOMOUBIO
npenodasameis.

- 9 fannos evicmasensemcsa CcmyoeHmy, eclu OaH NOJHGIU, PA3GEPHYMbIL Omeem Ha
MIOCTaBJICHHBI  BOINPOC, IIOKa3aHa COBOKYHNHOCTb OCO3HAaHHBIX 3HaHUH 00 0OBeKTe,
JI0Ka3aTeJIbHO PACKPHITHl OCHOBHBIE IIOJIOKEHHUSI TEMBI; B OTBETE MPOCIEKHUBAETCS YETKas
CTPYKTypa, JIOTHYECKas II0CJIEOBATEIbHOCTh, OTPAXKAKOLIAs CYLIHOCTb PacKpbhIBAEMBIX
HOHATHUH, Teopui, siBJIeHUN. 3nanue 06 obvekme deMoHcmpupyemcs Ha poHe NOHUMAHUSL €20 8
cucmeme OGHHOU HAYKU U MeHCOUCYUNTUHAPHBIX c6A3el. OTBET H3JI0XKEH JHUTepaTypHbIM
A3BIKOM B TEPMHHAxX Hayku. Mocym Ovimb OonyweHnvl Heoouemvl 6 OnpeodeneHul NOHAMUL,
ucnpaeiennvle CmyoeHmom camoCcmosamenbHo 8 npoyecce omeemad.

- 10 ébannoe evicmasnsemcsa cmyoeHmy, eciu OaH HOIHLI, PA3GEPHYMbIL Omeem Ha
MIOCTaBJICHHBI  BOINPOC, IIOKa3aHa COBOKYHNHOCTb OCO3HAaHHBIX 3HaHUH 00 0OBeKTe,
MPOSIBIISIONIAsACS B CBOOOHOM ONEPUPOBAHUU MOHATUAMHU, YMEHUH BBIJCIUTH CYILIIECTBEHHbBIE U
HECYIIECTBECHHbIE €ro MpPHU3HAKH, IPUYUHHO-CICICTBCHHbIE CBS3U. 3HaHHE 00 O0OBeKTe
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JIeMOHCTpHUpYeTCsl Ha (hOHE MOHMMAHMA €ro B CUCTeME JaHHOM HAyKH U MEKIUCUUIUIMHAPHBIX
cszeil. OTBeT opMynupyercs B TEPMHUHAX HAYKU, U3JI0KEH JTUTEPATYPHBIM SI3bIKOM, JIOTUYEH,
J0Ka3aTeNeH, OeMOHCIMpUpyem asmopcKyio NO3UYUIO cmyoeHma.

bannet 3a memy 6vi600amca Kaxk cpeOnuil 6ani no 3a0AHHBLIM CHIYOEHmMY 60NRPOCAM, HeE
CUUmMan Koauuecmeo «HAGOOAUUX» U YMOUHAIOUWUX 60RPOCOG.

bannwt 3a mexkyuyro ammecmayuio 6b61600amcsa Kaxk cpeoHuil 6ani no 6cem memam.

s pedepara
XapaKkTepucTuKa XUIKUX YIIIEBOJIOPOIHBIX CMecei
[IpuponHsbIii ra3 v KOHAEHCAT KaK TOTUIMBO JJIsi XUMUYECKOM MPOMBIIIIEHHOCTH
Kpatkas uctopus passutust HepTssHOI mpombliiieHHOCTH Poccun
O6opynoBaHue YCThS HEPTIHBIX CKBAKUHBI
O6opynoBaHHe yCThs Ta30BOM CKBaKMHBI
[TonzemHoe 00opyAOBaHUE CTBOJIA TA30BbIX CKBAXKUH MPHU J0OBIYE MPUPOTHOTO ra3a
Pa3IMYHOrO COCTaBa
7. O6opynoBaHue 320051 Ta30BBIX CKBAKHH
8. OO6opynoBanue 3206051 HEPYTIHBIX CKBAKUH
9. OcHoBHbIE (PAKTOPHI, TOJICIKAIINE BHIICHEHUIO TIPU UCIIBITAHUU Ta30BbIX CKBaKUH
10. UcnipiTanne HEPTSIHBIX CKBAXKUH HA TEPMETUYHOCTD
11. McnpiTanue ra3oBbIX CKBaKMH HA TEPMETUYHOCTH
12. TexHomorus uccieoBaHus HE(PTIHBIX U Ta30BBIX CKBAKHUH
13. TexHuKa IPH UCCIICIOBAHUN HE(PTIHBIX U Ta30BBIX CKBAXKUH
14. PazMernienne CKBaXHUH MO CTPYKTYPE U TUIOIIAIA Ta30HOCHOCTH ¥ HE(PTEHOCHOCTH
15. OcHOBHBIE NTapaMeTPbl XapaKTEPU3YIOIIHE MECTOPOKICHUS
16. OCHOBHBIE MPUYHUHBI CHIKEHUS TIPOAYKTUBHOCTH HE(PTSIHBIX U Ta30BBIX CKBAKHH
17. TeXHOTOTUYECKUIA PEKUM IKCILTyaTallii HETSHBIX U TA30BBIX CKBAKUH
18. PerynupoBanue neburta u 1aBieHUs HEPTSIHBIX U FA30BBIX CKBAXKUH
19. PexxuMebl SKCIUTyaTalui HEPTIHBIX U TA30BBIX MECTOPOXKICHUN
20. IlepBoHavanpHas XapaKTEPUCTUKA ra30BOM CKBa)KMHBI
21. Meroapl yBenr4eHHsI 1eOUTOB HE(TIHBIX M Ta30BBIX CKBAKHUH
22. ®a30Bble NPEBpAIICHNS FA30KOHICHCATHBIX CMECen

S

Oopasen - 3axanne s pedgepara
BBenenue
Coneprxanue
O6opynoBaHue YCThS HEPTIHBIX CKBAKUHBI
3akioueHue
Cnucok UCTOJIb30BAHHOM JINTEPATYPBI

TeMbl 1151 1a00PATOPHBIX 3aHATHI

1. Ompenenenue cofepkaHus BOJSHBIX MTAPOB B IPUPOJIHOM YTIEBOJAOPOIHOM Ta3

2. Ornpenenenre KOMIOHEHTHOTO COCTaBa MPUPOTHOTO Ta3a XpoMaTorpadhudecKuM METOIOM

3. Omnpeznenenue MWIOTHOCTH NPUPOJHOTO ra3a

4. Omnpenenenne k03P GUIIMEHTA MTOJIE3HOTO ACHCTBUS Ta30KUIKOCTHOTO MO IHEMHUKA

5. OCHOBBI TPUMEHEHHUS KOMIBIOTEPHOH TOMOrpauu TMPH HUCCICIOBAHHH MPOIECCOB
(buIbTpanMy B IOPUCTOH cpefie

6. OmnpeneneHre HACHIIIIEHHOCTH MOPUCTOM CPEbI 1O TaHHBIM TOMOTpapuu

7. 3amep nebuTa rasza, BBIXOMSIIETO U3 CKBOKHHBI

8. Opudaiic (maitOHbIN H3MEPUTEID)



Oo0pa3zen 1151 1a00OPATOPHOTO 3aJaAHUA
OmnpeneneHre HACHIILIEHHOCTH MTOPUCTOM cpeJibl MO JaHHBIM TOMOTrpaduu
1. BBenenue
2. ConepxaHnue
3. Onpenenenye HaChIIEHHOCTH TTOPUCTOM CPe/Ibl MO TJaHHBIM ToMorpadun
4. 3akitoueHue
Hcnonb3oBanHas autepaTypa

Kputepum oueHku (8 pamvxax mexywei ammecmayuu,)

Peznamenmom BPC I'THTY npedycmompeno 15 6annoe 3a mekywyio ammecmayuro.
Kpumepuu oyenxu paspabomanvi, ucxoos u3z paszoenenusi oannos: 10 6annos 3a oceoeHue
meopemu4ecKux 60npoco8 OUCYUNIUHBL, 5 OANLI08 — 3 BbINOIHEHUE NPAKMUYECKUX 3A0AHUL.

Kpurepun oueHKH BbINOJHEHUS] MPAKTUYECKUX 3aaHUM:
- 0 6ayoB — 3a1aHKE HE BBHIMOJIHEHO (HE HAWIEHO MPABUIIBHOE PEIICHHUE).
- 56a1510B — 3a7jaHUE BBHITIOIHEHO (HAMIEHO IPABUIILHOE PEIICHHE).

bannet 3a xonmponwvuyo pabomy evleodoamca Kak cpeoHuil 0ann no ecem 3a0aHUAM
KOHMPOJIbHOU padombl.

Bannwt 3a mekywyro ammecmayuto no NPAKMUYECKUM 3A0AHUAM 6bIBOOAMCA KAK CPeOHUIL
oann no ecem KOHMPOJIbHBIM padomanm.

Ceabmoii cemecTp
JleopMarimoHHbIe ¥ TPOYHOCTHBIE CBOMCTBA TOPHBIX MTOPOJT
VYopyrue u3MeHeHHs] KOJUIEKTOPOB B Ipolecce pa3pabOTKH MAIKCIUTyaTallMu HEPTSHBIX U
ra3oBbIX MECTOPOKICHUN
HanpsixeHHoe cocTosiHuE TOPOJ B YCIIOBUSX 3aJIETaHUsl B MACCUBE
BnusiHue naBneHus: Ha KOJUIEKTOPCKUE CBOMCTBA MOPOJ
HccnenoBanue CBOMCTB MIaCTOBBIX HedTEH
V3meHeHne cBOUCTB He()TH B mpenenax He(hTEHOCHOH 3aJIexKH
PacTBOpuMOCTB Ta30B B BOJIE MO/ AABICHUEM
CocTosiHue 0CTaTOYHOM (CBSI3aHHOI) BOABI B HEPTSHBIX U Ta30BBIX KOJUIEKTOPAX M METOJIBI
€€ omnpeneneHus
CocrosiHMe TIepeXOIHBIX 30H HEPTh — BOAa, HE(PTh — ra3 u Boja — ras
10. Bausinue cTpoeHHs yrieBOJIOpPOAOB, NABJICHUS W TeMIlepaTypbl Ha (a30Bble IPEBpAICHUS
ra30KOHJEHCATHBIX CUCTEM
11. Kputnueckass  Temmeparypa W KPUTHYECKOE  JIaBJIE€HME  MHOTOKOMIIOHEHTHBIX
YIJIEBOJOPOIHBIX CMeECer
12. Braroconepkxanue MNPUPOJHBIX ra30B M TAa30KOHAECHCATHBIX CHUCTEM. BIIMSIHUE BOJBI Ha
(a3oBbIe MPEBPAIICHUS YTIIEBOIOPOJIOB
13. Munepanu3zainus miacToBOM BOJIbI
14. ®usnueckue CBOUCTBA INIACTOBLIX BOJ
15. PerynupoBanue pa3paboTku HEPTIHBIX U TA30BBIX MECTOPOKICHUI
16. ParmmonanbHasi cxema pa3MeleHus] CKBaXHH B HE(PTSHBIX IJIacTaX C HAMIOPHBIM PEKHUMOM
17. Monenu macToB M MPOIECCOB pa3paboTKu
7
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18.
19.
20.

21

24.
25.
26.
27.
28.
29.
30.
31.

MRS

17.
18.
19.
20.
. O6pa3zoBanue He(YTAHBIX SMYIBCHIA U METOJIBI UX PA3PyLLICHHS
22.
23.
24,
25.
26.
27.
28.
29.
30.

21

Tumel Moaenel IIacToB
MopenupoBaHue MIPOIIECCOB Pa3padOTKH

HpOFHO3I/IpOBaHI/I€ HU3MCHCHHUA [aBJICHHA Ha KOHTYPC He(l)TSIHOFO MCCTOPOKACHUA IIpU

YOPYTOM peXuMe B 3aKOHTYpPHON 00JacTH Ijiacta

. Pa3pa60TKa TPCIIMHOBATO-TTIOPUCTLIX IIJIACTOB IMPU BBITCCHCHUU HG(I)TI/I BOJIOM
22.
23.

OnbIT 1 TPOOIIEMBI pa3pabOTKU MECTOPOKICHUN C TPUMEHEHUEM 3aBOTHEHUS

Pa3pa60TKa MCCTOpO)KIleHI/Iﬁ OyTEeM 3aKa4YKn TEIJIOHOCUTEISH B INIACT METOAOM TEILIOBBIX

OTOPOYEK

PesynbTraThl ¥ pobaeMbl pa3paboTKH MECTOPOXKICHUH TEMIOBBIMU METOJaMH
[IpoekTHbIE TOKyMEHTHI MO pa3paboTKe HEPTIHBIX MECTOPOKICHUI

OcHOBHBIE CBEICHHUS O MPOIIECcCax TEIJIO- U MaccolepeHoca

Teopernueckre OCHOBBI IPOLIECCOB HATHETAHUS TEIUIOHOCUTENIEH

dusnyecKkue MpoIecchl, MPOTEKAIOIIUE PH BHITECHEHUH HEPTH MapoM

@daxkTOphl, OTPAaHUYUBAIOIIUE IPUMEHEHHUE MPOIIECCOB, MPU BHITECHEHUU HEPTH MapoM
MopenupoBaHue IIPOMBICIOBBIX YCIOBUN ITPU HATHETAHUM TEILUIOHOCUTEIIEH B IIIACT
OCHOBBI IPOLIECCOB BHYTPUILIACTOBOTO FOPEHNUS

BocbMmoii cemecTp
Tumbl 1 KOHCTPYKIMK (POHTAHHBIX apMaTyp
O06opyAOBaHMS M PEKUM IKCIUTyaTaIlui (POHTAHHBIX CKBAYKIH
Br16op o6opyioBaHus ¥ peKUMa YKCILTyaTaIlul Ta3Tu(THBIX CKBAXKUH
Brnusiaue nuamerpa ruryH>kepa Ha MpOU3BOIUTEILHOCTh TITyOMHHOTO Hacoca

Harpy31<1/1, IICIZCTB}HOIJ.IPIC Ha mITaHI'u FHY6I/IHHO-HaCOCHBIX YCTAHOBOK, U UX BJIMSHHUC HA XO[J

IUTyHXKEepa

[Tyck KOMIPECCOPHBIX CKBAXKMUH B IKCILTYaTALIUIO
Xapakrepuctuka [1IIOH u ycnoBus npumMeHeHus

OCHOBHBIE OHSTHS O METOJE THIPABINYECKOTO pa3pbiBa IJ1acTa
O6opynoBaHue Ui THAPABINYECKOT0 pa3pbiBa I1acTa

. OO6paboTKa CKBaKMH COJITHOM KUCIOTON

. 'maponeckoctpyitHas nepoparusi CKBaKuH

. HoBble TexHUYEecKre CpeicTBA M TEXHOJIOTHH CKBaKMHHOM T0OBIYM He(hTH

. OcHoBBI BbIOOpa cr1oco0a KCIITyaTalui CKBaXKUH

. IlogzemHoe 060pyAOBaHHE CKBAXKHH

. Crioco0sl 1 cpeIcTBa BOCCTAHOBIJICHUS TEPMETUYHOCTH 00CAIHBIX KOJIOHH

. Meporpusatusi, NpoOBOJUMBIE IO  NPEJAOTBPALICHHUIO  OTIOXKEHUH  mnapaduHa

TTyOMHHOHACOCHOW yCTaHOBKE

Boprba ¢ oTnoxeHusiMu achaabTOCMONHUCTHIX BEUIECTB U COJIEH B CKBaKUHAX
(DaKTOpBI, IIoJICKalire BBIICHCHUIO HpI/I HUCIIBITAHUU T'a30BbIX CKBAKUH
Hasnauenwue u knaccudukaims cucteM coopa HeTH U ra3a

Cenapanus raza y CKBaXKuH

[ToaroToBka rasza K TpaHCIIOPTHPOBKE

MeTos! IpenynpexaeHus 00pa3oBaHus THIPATOB

Jlerunparus ra3za Ha IPOMBICTAX

HccnenoBanue CKBaKMH HA CTAlMOHAPHBIX PEKUMAaXx
HccnenoBanue Ha HECTAIIMOHAPHOM PEKUME PAOOTHI CKBAKHHBI
HccnenoBanue ckBaxxuH, 000pyaoBaHHbIX D1IH

UccnenoBanue riyOMHHOHACOCHBIX CKBAKUH
[TpoMebicioBo-reodu3nuecKre MeTOIbl HCCIET0BaHUS CKBAKUH

B

VcTaHoBIIEHHE TEXHOJIOTTIECKOTO pexuMa pa6OTLI ra30BbIX U Ta30KOHJACHCATHBIX CKBAXXHWH

IIpumepHBbIii NepedyeHb TeM KYPCOBBIX IIPOECKTOB
8
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20.
21.
22.
23.
24.
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AHanu3 pa3paboTKH MECTOPOKICHUH MPUPOTHBIX Ta30B

Pa3zpaboTka u skcruryaTarus ra30BbIX U Ta30KOHEHCATHBIX MECTOPOKICHUH
Pa3paboTka razoBeIX MECTOPOKACHUN

Teopernueckre OCHOBHI pa3pabOTKH Ta30BBIX MECTOPOXKICHUM

JloObIua raza

Cucremsl cOopa ra3a u €ro O4UCTKH

WccnenoBanue ra3oBbIX U Ta30KOHICHCATHBIX CKBAKUH

Ce30HHast KOMITEHCAIMs ra3a

PerynupoBanue pa3paboTKU ra30BBIX MECTOPOKICHUH

. 'eonoro-¢u3nyeckas xapakTepUCTHKA ra30BbIX MECTOPOKIACHUN

. OcBOEHME ra30BbIX ¥ Fa30KOH/IEHCATHBIX CKBAKUH

. MeTo b1 OBBILIECHHS IPOU3BOAUTEIHLHOCTH Ta30BbIX CKBaYKUH

. IlepepaboTka NOMyTHOTO HEPTSIHOTO ra3a

. OuucTka raza oT cepoBOJOPOAA CEPOOPIraHUUYECKUX COCTNHEHNN

. 'mnpaBinyeckuii pa3pblB I1acTa

. [loBbimeHre HeTEOTIAYM MIIACTOB (PU3UKO- XUMHUUECKUMH METOJIaMU

. Bropuunsie MeTo1bl 100bIYH HEPTH

. KonTpomnb u perynupoBanne pa3paboTku He(DTIHON 3aJIeKN

. YCTaHOBJICHHE ONTHUMAJIBHOTO peXHMa padoThl CKBaXHWHBI IMPH (OHTAHHOM CIIOCOOE

N00BIYU HEPTH

KoHcTpykiusi CKkBaXXMH U 000pyi0BaHKe, TP ra3iu(THOM croco0e dKCITyaTalluy CKBaXHH
I TaHroBkIi rTyOMHHOHACOCHBIN c11oco0 100bIYM HeTH

DKcIuTyaTanus TIyOMHHOHACOCHBIX CKBAXKMH B OCJIOKHEHHBIX YCIIOBHSIX

becmitanroBsie HaCOCHbBIE YCTaHOBKHU

OKcIuTyaTanus ra3oBblX U Fa30KOHICHCATHBIX CKBAXHUH

YueOHO-MeTOANYECKOE O0ecTieYeHne VI CAMOCTOSTeJIbHOM PadoThl

OKcIulyaTanusi HEQTSHBIX M Ta30BBIX MECTOPOXKACHUHM [DIeKTpoHHBIH pecypcl:
yuebnoe mocoome/ H.IO. bamxupneBa [u ap.].— DIEKTpOH. TEKCTOBBIC JTaHHBIC.—
Kazanp: KazaHckuii HallMOHAJIBHBIA HCCIIEIOBATENBCKUNA TEXHOIOTMUECKUH YHUBEPCUTET,
2016.— 108 c.— Pexwum nocryna: http://www.iprbookshop.ru/79600.html.

[Terpakos JI.I'. Pa3paboTka HE(TAHBIX M Ta30BBIX MECTOPOXKICHUN [DIEKTPOHHBIN
pecypc]: yuebnmk/ Ilerpako JI.I'., Mapnamor JI.B., Makciotun A.B.— DnektpoH.
TekcToBble jaaHHble.— CII6.: HamnuoHanpHBIE MHHEPaTbHO-CHIPEEBONW YHUBEPCUTET
«l"opHblity, 2016.— 526 c.— Pexum goctyna: http://www.iprbookshop.ru/71703.html.

BacunbeB  B.A.  VIHHOBalMOHHBIE  TEXHOJOTMH  pa3pabOTKH  HETSIHBIX
MECTOPOXKICHUHN [DIeKTpOHHBIN pecypc]: yuebHoe mocobue/ BacunbseB B.A., 3uHOBBEBa
JIM., Kparomkuna M.B.— OnexTtpoH. TekcToBble aaHHble.— CtaBpononb: CeBepo-
KaBkasckuit  ¢enepanbubiii  yHuBepcurer, 2014.— 125 c— Pexum pgocryna:
http://www.iprbookshop.ru/63088.html.

Cenbmoii cemecTp

Bonpocekl k nepBoii pyde:kHoii aTTecTAlNU
Kak moppaznensrorcst 3ajieu B 3aBUCUMOCTH OT YCJIOBHMM 3ajJleraHusl U KOJUYECTBEHHOI'O
COOTHOUIeHUs He(pTH U Taza?
B kakux npezaenax kosieOyeTcst MIOTHOCTh HeTH Mpu cTaHnaptHoi temmeparype 20° C u
HOpMaJIbHOM aTMoc(hepHOM naBieHun?
YeM ormpeaenstores IIOTHOCTh HedTei?
C noBbIIIEHHEM TeMIIepaTypbl MIIOTHOCTh YMEHBIIAETCS 3a CYET OOBEMHOIO pacHIMpPEHUS.
Kakyto nonpaBky He0OXOMMO BBOJAUTH JJISl IPUBEACHUS IUIOTHOCTH HE(YTH K CTAaHIAPTHBIM
ycnosusm (20° C)?


http://www.iprbookshop.ru/79600.html
http://www.iprbookshop.ru/63088.html
http://www.iprbookshop.ru/71703.html
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17.
18.

19.
20.
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

UYro xapakTepusyeT JUHAMUYeCKasi BA3KOCTh MM BEJMUMHA BHYTPEHHETO TpeHUs He(hTH?
Kaxkas enuHuna n3mMepeHns NpuHATa B MeXTyHapOJHOM CUCTEME 3a €UHUILY BA3KOCTH?
BS3KOCTh ITACTOBBIX JKHUAKOCTEH OOBIYHO HamMHOro Hmwke | H ¢ cex/M> u mostomy B
ITPOMBICIIOBOM MPAKTUKE MOYKHO MCIOJIb30BaTh BHECUCTEMHBIE JTOJIBHBIE €JUHUIIBI BI3KOCTH.
Ilepeuncnure nx?

JInsi TEeXHUYECKHX MeJIed 4acTO IOJIB3YHOTCS TakKe KHHEMATHYECKOW BSI3KOCTBIO V, 3a
KOTOPYIO IPUHUMAIOT OTHOILIEHUE YEro K uemy?

Kakas enuHuia n3mMepeHrs KHHEMaTHYECKOM BSI3KOCTHU CIIYKUT B MEXKIIyHapOIHOUN cucTeMe
(CN)?

Jlnst u3MepeHus JIUHAMHYECKONM ¢ KHHEMATHYECKOW BA3KOCTEH OOBIYHO TOJIB3YIOTCS
CTaHJAPTHHIMH KalWLIIPHBIMU BUCKO3UMeTpaMH. [lepeuncnnure HEKOTOpbIE U3 HUX?

Kakum nmapamerpoM HHOra MONb3YIOTCS AJI OLEHKU KauecTB He(PTH M HePTEenpoTyKTOB?
OTOT mapaMmeTp MOKa3bIBA€T, BO CKOJBKO pa3 JMHAMHUYECKas BS3KOCTb JAHHOM >KHJIKOCTH
00JIbIlIe WIIM MEHBIIIE TUHAMUYECKON BA3KOCTH BOJBI IIPU ONpeeNIeHHON TeMIeparype.

Kak Ha3piBaeTcsi mpubop, B KOTOPOM HPOHCXOJAT M3MEPEHHUs IyTEM CPaBHEHUS BPEMEHH
HCTEUEHUS U3 OTBEPCTHUS PaBHBIX 0O0BEMOB UCCIIEAYEMOH KUIKOCTH U BoAbI ipu 20° C?

B kakux npenenax MeHsieTCs TUHAMUYECKas BA3KOCTh TOBAPHBIX HeTei?

BsizkocTh HedTel Bo3pacTaeT Mpu yMEHBIICHUN COJIEPKaHUs B HUX Yero?

BsskocTh Bcex HepTell CUIBHO MagaeT ¢ MOBBIICHUEM

B nnacToBbIX yciaoBusIX (pu3nueckue cBoWCTBAa HE(PTH 3HAYUTEIHHO OTIMYAIOTCSI OT CBOMCTB
ee Ha MOBEpXHOCTH. YeM 310 00BsicHAeTCS?

Kak Ha3bIBalOT KOMIOHEHTHl He(TH, Mepexoisliie B HOPMAJbHBIX COCTOSIHHSIX B
ra3oo0pa3Hoe cocTosiHuE?

Uro noapazymeBaeTcs 1ol 00beMOM rasa, BbIJSIMUBIIETOCS U3 €IUHHIIBI 00beMa MIIacTOBOM
He(TH MPHU CHUXKEHUU JIAaBJICHUS U TeMIIepaTyphl 1O CTaHIAPTHBIX ycioBuil (naBnenue 0,1
MIla u Temmniepatypa 20 °C)?

Yro xapakTepu3yeT CTeleHb HAChIIECHU He(TH razoM?

Uro xapakrepusyercs H3MEHeHHEe oObema HepTH B pe3ylbTaTe ACHCTBHUS IUIACTOBOIO
JaBJIEHUs, TEMIIEPATYpbl, PACTBOPEHHOT'O Tra3a?

. B xakux mpenenax oObI9HO U3MEHsIETCS 00beMHBIN KO3 G DUIHEHT?
22.

Uro xapakTepu3yeT pasHHMIly MEXIy OObEeMOM IUIACTOBOW M JlerasupoBaHHOW He(dTH,
OTHECEHHYIO K 00beMy HE(QTH B IJIACTOBBIX YCIOBUSAX?

KakuM KodppHUIHEHTOM XapakTepu3ylOT BIMSHUE JAaBJICHUS HAa U3MEHEHUE o0beMa HedTH
IIPU JaBJICHUSX HACBIIICHMS, KOT/Ia BECh I'a3 HAXOJUTCS B PACTBOPEHHOM COCTOSIHUU?

B xakoM cOCTOSIHMM MOYTH BCETJa 3ajeraer ra3 B HeTIHOM MECTOPOXKJICHUHM COBMECTHO C
He(ThIO?

B kakoM cOCTOSTHMM IIPH HOPMAJIbHBIX YCJIOBHSAX HaXOJIATCS YIJIEBOAOpo bl oT MeTaHa CHy
no Oytana C4H,?

JUis XapaKTEpUCTUKH Ta30BBIX CMECEH — MPUPOAHBIX TIa30B — HCIOJB3YIOT TE XKe
MOKa3aTeNH, YTO U JIJIsl UHIMBUYadbHBIX Ta30B. [lepeuncnure ux?

I"a3p1, 10OBIBaeMble M3 YHCTO Ta30BBIX MECTOPOXKACHUH, COCTOAT MOYTH M3 METaHA, B HUX
OTCYTCTBYET TsKeNble (pPaKIUH, CIIOCOOHBIE TMEpeHTH B IKUAKOE COCTOSHUE IPHU
HOpMaJIbHBIX ycinoBusAX. Kak nx Ha3zpIBaroT?

Kax Ha3pIBaroT ra3pl U3 ra30KOHACHCATHBIX MECTOPOXKICHHUM coJepKalux U 0ojee TsuKesble
KOMITIOHEHTBI, KOTOPbIE IPH HOPMAJILHOM JaBJICHHUH MOTYT HPEACTaBIATh COOOM KHUIKOCTH?
Konzgencarsl pa3nuyHbBIX MECTOPOXKIEHHH 3aMETHO OTJIMYArOTCs MO (PaKUMOHHOMY U
XMMHUYECKOMY cocTaBaM. Kak ux pazinnyaroT 1o npeuMyIlecTBEHHOMY COJIEP)KaHUIO T€X WIN
WHBIX YTJIEBOJIOPOIOB?

Kak u3smeHseTcs BA3KOCTh Ta30B C yBEINYEHUEM JaBJICHUSA?

Kakue ananu3bl Hy)KHO NMPOBECTU JIJIsl YCTAHOBJIEHMS PAllMOHAIBHON CHUCTEMBI pa3paboTKu
MECTOPOKICHUS?

Kakyto cucremy cienyeT paccMOTpeTh BHauaje Mpu BEIOOpE CUCTEMBI pa3paboTKu?
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33.
34.
35.
36.
37.

38.
39.

40.

41

45.

46.

47.
48.
49.
50.
51.
52.
53.
54.
55.

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

UTo Hy»HO OIICHHUTb U OMPEACTUTH MOCIE BRIOOpPA CHCTEMBI pa3paboTKu?

JlaiiTe onpenenenre HEPTIHOMY MECTOPOKICHUIO?

W3 yero MoXeT cOCTOATh MECTOPOXKACHHUE?

JlaiiTe onpenenenne 00BEKTy pa3paboTku?

Kakumu xapakTepucTUKaMyd MOTYT 00NafaTh OOBEKTHI Pa3paldOTKH B Mpejenax OJHOrO U
TOTO K€ MECTOPOKICHHS?

Urto HEOOXOAMMO YUYUTHIBATH MIPH BBIACIEHUN O0HEKTOB?

MOHO ]I yCTaHOBUTH PAIlMOHAIBHYIO CHUCTEMY pa3pabOTKU HEMOCPEIACTBEHHO IMPSMBIM,
€CJIM HET TO TouemMy?

Kak M0>xHO pemmTh 3a7a9y M0 YCTaHOBJICHUIO PAIMOHAIIBHONW CUCTEMBI Pa3paboTKu?

. qTO TaKO€ 3aBOJHCHHUEC U I'’I€ OHO HpI/IMeHSIeTCH?
42.
43.
44,

[lepeuncnure OCHOBHBIE CITIOCOOBI 3aBOJHEHHUS?

Pacckaxute 0 napaMeTrpe MJIOTHOCTU CETKU CKBAYKUH?

HazoBuTe mHTEpBan nmapaMerpa IIIOTHOCTH CETKH CKBAaXUH Sce IS TJIACTOB CO CPEIHUMU
KOJIJIEKTOpCKUMU cBoiicTBamH (K -100 + 1000 m/{a)?

Kak usmensieTcst paccTosiHue MeXJy CKBa)XMHAMU MPH MPaBUIBHON I€OMETPUUECKON CETKe
CKBKMH PacIOJIaraloIluXcs B yIylax KBajpara?

HazoBuTe, kakoro MakCMMaJIbHO HM3BECTHOTO 3HAUEHUS JOCTUrajl HHTEpBal IapaMeTpa
IUIOTHOCTU CETKM CKB&XMH Sc A IUIACTOB C BBICOKONPOAYKTUBHBIM TPEIIMHOBATHIM
KOJIJIEKTOPOM MapaMeTphI?

Kak eme nHaspiBaercsa napamerp A. I1. Kpsinosa Nk,?

Uro xapakTtepusyeT mapametp - A. I1. KpbutoBa Nk,?

B kakux npenenax n3Mmensercs napamerp Nx,?

Uto xapakTepusyeT mapameTp - ®?

Yro xapakTepusyeT napaMerp - ,?

Uro xapakTepusyeT napameTp - 1006141 HedTr?

Yro xapakTepusyeT napaMeTp - JOOBIYH KHUJIKOCTU (.’

Uro xapakTepusyeT napaMmerp - A00bIYM raza q,?

Kakoil unTerpanabHbIil MoKa3aTelb HUCIONB3YIOT JUIS XapaKTepUCTUKH Ipolecca pa3paboTKu
3a BECh NPOLIEAIAN [TEPUOJT BPEMEHH?

Yro xapakTepusyeT napaMeTp Tema pa3paboTku z?

[Tepeunciure ocHOBHBIE cTauu (TIEPHOJIBI) pa3pabOTKH?

Pacckaxxute 0 mepBoii CTaguu pa3paboTKu?

Pacckaxute o BTOpoii cTaguu pa3paboTKu?

Pacckaxxute o TpeTbel cTagun pazpaboTku?

Pacckaxute o yeTBepTOi cTaguu pa3paboTKu?

UYro xapakTepusyeT napameTp - 00BOJAHEHHOCTb NMPOayKIuu B?

Uro xapakTepusyeT napaMeTp - TeMIT 0TOOpa KUAKOCTU?

Yro xapakTepusyeT napameTp - BOJoHepTsHOH pakTop?

Uro xapakTepusyeT napaMeTp - pacxo]] HarHeTaeMbIX B IJIACT BEIIEeCTB?

Uro xapakTepusyeT napaMeTp - IIacTOBOE AaBJICHUE?

Uro xapakTepusyeT napaMeTp - IiacToBas Temieparypa?

ATTECTALII/IOHHI;IPT BUJIET Ne 1
MHMHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALINA
T'PO3SHEHCKHUI T'OCYJAPCTBEHHbBIM HE®TSAHON TEXHUYECKUA YHUBEPCUTET
uMeHu akagemuka M.Jl. MuiMoHImuKoBa
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jducuunnauna "Pa3padorka u skcniyarauus HepTAHBIX M ra30BbIX MeCTOPOKACHUI
buier Ne
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1. Ipyrue crnocoObl SKCIUTyaTaIlii CKBAKHH
2. DKCITyaTalysi CKBOKUH TTyOMHHO-HACOCHBIMHU YCTaHOBKaMHU
3. ®usmnueckoe COCTOsIHUE He(DTH U ra3a MPH PA3IHYHBIX YCIOBUSIX B 3AJICIKH

Hoanuce npenosasares Hoanuck 3aBeayromero kapeapoi

10.

1.

12.

13.

14.

Bonpockl ko BTOpoii py0e:kHOM aTTecTalluN

Kakwue psin BOIIpocoB BO3HHUKAET MPU MPOESKTUPOBAHUM PALMOHAIBHBIX METO/I0B pa3paboTKu
U pa3BeJKU HE(PTAHBIX M ra30BbIX MECTOPOXKICHUH, KOTOPbIE MOTYT ObITh PEIIEHBI C HYKHOM
CTETMIEHBIO0 TOYHOCTHU TOJIBKO METOIaMH TOA3EMHOM THAPOMEXaHUKU U TEOPUH (pUIbTpanuu
Tak kak miacT He NHpeAcTaBiIseT cOO0K OJHOPOIHOW cpelbl, TO B THAPOJUHAMUYECKHX
pacuerax MPUXOAMUTCA HUCXOAUTh W3 CPEAHHUX JJIs OIpPEAEJeHHbIX YYacTKOB IIjacTa
¢u3nueckux KOHCTAHT. [lepeunciuTe HEKOTOpPbIE U3 HUX.

Kak GOJbpIIMHCTBO THAPOIMHAMUYECKHX 33/1a4 paCCMaTPUBACTCSI HAMHU

Yro oGosnauaet nannas popmyna: [ = X

B kaxoii 3amaun copMyIMpOBaHBI CIEIYIONIME BOMPOCHL: TpeOyeTcsl 3aJaHHOE YHUCIO
CKB2)KMH N PA3MECTUTh U IKCILUTyaTHPOBATh TaK, YTOOBI IO OKOHYAHUU PAa3padOTKH IUIOMIATH
LEIUKOB OblJIa BO3MOXKHO MEHBIIEH, a BCS MOJAAr0IIascsa U3BJICUEHUIO HEPTH Oblila U3bATa
13 IUIacTa B KpaTyauuiee Bpemsl.

B oOmeit moctaHoBKe 3amada MOXET OBITh CGHOPMYIUPOBaHA CIEIYIOMUM 00pa3oM:
TpeOyeTcsi 3aJJaHHOE YMCIIO CKBAKMH N PAa3MECTUTh M IKCIUTyaTHPOBATh TakK, YTOOBI IO
OKOHYaHHUH pa3pabOTKH IUIOMIAb LEIUKOB OblIa BO3MOYKHO MEHBIIEH, a BCS MOIar0IIasics
U3BIICYCHUIO HEPTh ObUIa W3BSATA W3 IUTACTA B Kpardyaifliee BpeMsi. YUHUTHIBAs BHIIIE
CKa3aHHOE, KaK CJIEAYyEeT PacCTaB/IATh CKBAXKHHBI

[Tpu ycrnoBum, 9TO CKBaXUHBI CIEAYET PACCTABNIATH TaK, YTOOBI MEPBOHAYAIBHBIA KOHTYP
HE(TEHOCHOCTH CTSTUBAJICS MO BO3MOKHOCTH PAaBHOMEPHO, KaK OKa)KyTCSI pacCTaBICHHBIMU
3TU CKBAKUHBI

Uem cuMTarOT JIMHUM KOTOPBIE CBEAEHBI B 3a/1ady pPa3sMELICHUS CKBAXXUH K OMNPEIEICHUIO
MOJIO’KEHUS 3aJJAaHHOTO YUCIIa JTMHUN, BJOJIb KOTOPBIX OyIyT pacCTaBIIEHbI CKBAYKHHBI

C yeM CBsI3aHHO OTCYTCTBHE TOYHOI'O PELIEHUS 3a/1a4d O MPOJBUKEHUU B IOPUCTOU cpene
TpaHUIBI pa3jielia ABYX KHUJIKOCTEH ¢ pa3TUIHBIMU (PU3NIECKIMHI KOHCTAHTAMH — BSI3KOCTHIO
U IUIOTHOCTBIO

JIist KakMX 3a/1a4 U3BECTHBI TOYHOE PEIICHUE O MPOJABUKEHUHU B MOPUCTOM Cpejie TpaHUIlbI
paszena ABYX JKHUIKOCTEH C Ppa3NUYHBIMU (PU3NYECKUMH KOHCTAHTAMH — BSI3KOCTBIO U
IJIOTHOCTBIO

KaknMu metomamMu NMpUXOIUTCS MOJIB30BATHCA U1l PELICHHs 3a7a4yd O IMPOJBM)KEHHHM B
MOPUCTON Cpelle TpaHUIlBl pas3felia JABYX JKUIKOCTEH C pPa3IUYHBIMUA (U3HUYECKUMU
KOHCTaHTaMH

Kak HaspBatoTcss MeTOABI, NpelioxkeHHble Ha ceromHs akaa. JI. C, JleiiGensona,
npodeccopoB B. H. llenkaueBa, M. A. Yaproro, M. JI. MUIHOHITUKOBA MJIsi PEIICHUS
3alayd O TMPOJIBIDKEHMM B TMOPUCTOM Cpele TpaHMIlbl pa3fena JBYX >KUIKOCTEH ¢
Pa3IMYHBIMH (PU3NYECKUMH KOHCTaHTaMH

N3 dero wucxoaut OONBIIMHCTBO METOJOB, NpemiokeHHbX akan. JI.C, JlelibeH3ona,
npodeccopoB B. H. llenkaueBa, M. A. Yaproro, M. JI. MUIHOHITUKOBA NJIsi PEIICHUS
3alayd O TMPOJIBIDKEHMM B TMOPUCTOM Cpele TpaHMIlbl pa3fena JBYX >KUIKOCTEH C
Pa3INYHBIMU (PU3NYECKUMH KOHCTaHTaMH

C xakuMH METOJIOM COBHAIM PE3YJbTATHl AN HEPTSIHOTO MECTOPOXKACHHUS MOJIOCOBOM
(GOpMBI TpU PAaBHBIX PACCTOSHUSAX MEXKIY CKBaXMHAMU B psfax (Kak 3TO OOBIYHO HUMEET
MECTO), a JUIsI MECTOPOXKICHHUSI KPYTOBOM (POPMBI TaIK PacX0okIeHHE OKOJI0 6 %.
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15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Kakoii meron cneayer mnpu3HAaTh BIOJHE MPUEMIIEMBIM, Ui pELIEHUs 3aJadyd o
NPOABWKEHUM B TOPUCTOM Cpelle TPaHMIbl pa3fena ABYX >XKUAKOCTEH C pa3IMYHbIMHU
(U3MYECKUMU KOHCTAaHTAMH TIOCKOJIBbKY (DU3UYECKHE KOHCTAHTHI TaKUX TE€OJOTHUYECKHX
00BEKTOB, KaKk HETSIHBIE TUTACTHI, 0OBIYHO M3BECTHHI C TOYHOCTHIO, HE TIpeBoCcxXoAsmIeH 10 —
15%, mo3Bomnsitonuit pa3padaTbiBaTh CPABHUTEIHHO MPOCTHIE TPOSKTHO-PACUETHBIE CXEMBI

JI71st KaKoii 3a/IeKH MOYKHO PUMEHHUTh JaHHOE ypaBHeHHe 5i — Si-1 = Si+1 — 5 = const

[IpenebOperas KakuMm MapaMeTpoM IMPH Ta30HATIOPHOM PEKHMME, MOKHO CUMTATh JaBJICHUE Ha

TpaHuIle pasena ra3 — HeTh paBHBIM CPETHEMY JABICHHUIO B Ta30BOM YaCTH IUIACTA.

N3 kakoro 3akoHa cieayer, 4To eciu Vo U po — HadaibHble 00beM U a0CONIOTHOE JaBJICHUE

raza (B armMocdepax), TO JaBICHHE Py Ta3a B JAHHBIH MOMEHT OMPEACISETCS W3 JAHHOTO
_ AV TRle)

E r re
ypaBHEHHS V, +V(s)
Jlis Kakoro ciydvas, IPHU Ta30HAlOPHOM PEXHUME, NPUMEHHUMO CIEIYIOLIEe YPaBHEHUE

— _ AW +Q(r)

Ap =P —P. = v +vis) LT

Kaxkue oreHkn Bcex MmokaszaTenel MOKHO MPOU3BOJUTH B CIydae JETPECCHU, SBIISTFOLICHCS
OJTHOBpeMEHHO (QyHKIHMEeH s u t Ap, B YaCTHOCTM NpHM 3aKauyke Taza /s 3apaHee
YCTAHOBJICHHOM CETKH CKBAYKHH.

Kakoe ycnoBue sBIseTCS OJHMM U3 OYEBUAHBIX TpPEOOBAHUN, MPEIBABIIEMBIX K
palMoHANIBHON CXeMe pa3MeIIeHUs 3aJaHHOTO KOJUYECTBA PSAOB CKBAKUH WJIU Tajiepei, ux
MPEACTABIISIIOUIUX [PU T'a30-BOIOHATIOPHOM PEXHUME.

UTO MOXET CITYXKUTh JUIsl N300pa)KEHUS TE€UEHHUS B TUIACTE MPU ra30-BOJOHATIOPHOM PEKUME,
r7ie Ha KOHTypax MUTaHUS CO CTOPOHBI 0OOMX BBITECHSIONIMX areHTOB W3BECTHHI JaBIICHUS
(P ¥ (Pe)2-

Uro sBusercs (QpyHKUMEH MOJOXKEHUS KOHTYpa, MPU TPABUTALMOHHOM pEXHME, KOrjua B
KpYTOITaIal0IIeM IIIacTe Harmop OOYCJIOBIIEH TOJBKO PAa3HOCTHIO BEPTUKAIBHBIX OTMETOK,
YMEHBILIAIOLIENCS TPU UCTOLLEHUH I1J1acTa.

Mertoapl 10 BUIY MPUMEHSIEMOTO MPOLecca MOXKHO MOAPA3ALISITh HA CIEAYIONINE TPYIIIIbI.
[Iepeuncnure ux.

Kak Ha3wiBaeTCs METOT MOBBIMICHUS KO3(DPHUIMEHTOB U3BIICUCHUS He(DTH ITyTEM BBHITCCHCHHS
He()TH BOJHBIMH PACTBOpPAMU XHMHUYECKUX pPEareHToB (MOJUMEPOB, IOBEPXHOCTHO-
AKTUBHBIX BEIECTB, KUCIIOT, IIEJI0Uei), MUIIEJUIAPHBIMU PACTBOPAMH U JIP.

Kak Ha3bpiBaeTcst MeTO OBBIIICHUS] KOI(PPUIIMEHTOB U3BJICUEHHS] HEDTH MyTeM HarHETaHUS
B IUIACTBI TEIUIOHOCUTENICH—TOPSYEi BOABI I Mapa

Kak HaspiBaeTcs MeTOo[ TOBBIIICHUS KOIPQPUIMEHTOB U3BJICUEHUS HEDTH MyTeM
MPUMEHEHHUs TPOIIECCOB BHYTPHUIUIACTOBOTO TOPEHUS HEPTH — «CyXOroy», BIAXKHOTO WIIU
CBEPXBJIAXKHOIO, B TOM YHCJIE C yYaCTUEM LIEJI0Ue, OKCUaaTa v Jp.

Kak wHaspiBacTcs METOJ TOBBIMICHHUS KOIPQPUIIMCHTOB W3BJICUCHHUS HEPTH MyTEeM
MIPUMEHEHUSI PAaCTBOPUTEIIEH, YTIIEBOJOPOAHBIX T'a30B MO/ BHICOKUM JaBJIEHUEM

UTo MOKa3bIBAIOT WCIBITAHHE METOJOB MOBBIMICHHUS KOA((UIIMESHTOB U3BICYCHHUS HEPTH B
MIPOMBICIIOBBIX yCIIOBUSX.

Uro HEOOXOAMMO YYHTHIBATh IPU OOOCHOBAHHWH TMPUMEHEHHS HOBBIX METOOB TOBBIIICHHS
K03 (UIIMEHTOB U3BJICUEHUS HEPTH

Kak Ha3piBaeTCsi rpyImina METOJOB OCHOBaHAas Ha HArHETAHWHM B TMPOAYKTHBHBIC IUIACTHI
BOJHBIX PACTBOPOB XMMHUYECKUX BellecTB ¢ KoHueHTpauei 0,02 — 0,2 %.

Ha ckoysbKO TMO3BOMSIET OXHAATh yBENHYeHHE KOI(DPUIMEHTOB WU3BICUCHHUS HEPTH IO
CPaBHEHHUIO C HMX BEIMYMHOW TpH OOBIYHOM 3aBOJHEHUH MPU TMPUMEHEHHH METOJIOB
3aBOJTHCHMSI C UCITOJIb30BAHNEM XHMHUYECKUX PEareHTOB B HAYAIBHBIX CTAIUAX pa3pabOTKu
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33.
34.

35.

36.

37.
38.
39.

40.

.Uro IMIPUMCHAIOT B Ka4Y€CTBC TEINIOHOCUTENICH npu TGHJ’IO(l)I/IBI/I'—IeCKI/IX METOAax YBCIIMUYCHUA

41

42.
43.

44,

45.

46.

47.

48.

49.

50.

Kakoii pacTBOp M3BECTKOBOTO crioco0a HeWTpaau3alMu CYMTAeTCsl Haubojee MpUeMIIeMbIM
JUIS BBITECHEHUS He()TU BOJHBIMH PaCTBOPaMH MOJIMMEPOB.

JIns Kakux 3ajie)keid pEeKOMEHIYeTCsl METOJ BBITECHEHHsS HEe(pTH BOJHBIMH pPacTBOPaMHU
MOJIMMEPOB Ha OCHOBE pacTBopa nonuakpmiamuaa (IT1AA)

Cyns mo xakuM JaHHbIM, foOaBka [IAB B HarHeraemyio BOJy YJIydYIIaeT OTMBIBAIOLIHE
CBOMCTBAa BOJBI: CHIKAETCS MOBEPXHOCTHOE HATSHKEHHE BOJABI Ha TpaHULE C HEPTbIO,
YMEHBILIAETCS KpaeBOW yroJl CMauMBaHMs U T.J.

Bo ckonpko TNpUMEpHO OIEHUBAIOT B HACTOAIIEE BpeMs BO3MOXKHBIM IpPHUPOCT
Kod(duumeHTa u3BaeueHUss HePTH OT MPUMEHEHHUS METOJ]la BBITECHEHHs He(PTH BOJHBIMHU
pacTBOpamMu MOBEPXHOCTHO-aKTUBHBIX BellecTs ([TAB)

Jlns dero mnpeaHa3HadaeTcss B OCHOBHOM METOJI BBITECHEHUST HE(PTH MUIEIUIIPHBIMU
pacTBOpaMu

Kakasgs cpenHsst TNpPOHMIAEMOCTbh IJIACTOB JKeJaTelbHAa TMPU  BBITECHEHHMH He(TH
MULEJUISIPHBIMU PacTBOPaMU

Kakoii remnepaTypbl He JOJDKEH MPEBBIIATh [UIACT MPU BHITECHEHUH HEPTHU MUILETUIIPHBIMU
pacTBOpaMu

Ha uem ocHOBaHO npUMeHEeHHE TeI0()U3NIECKIX METOI0B

HePTEOTIau1 TUIACCTOB

Kakue 00beKTHI ¢ mIacTamMu 11ejecoo0pa3Ho BIOUPATh MPU BHITECHEHUH HE()TH TapoM
Kakue 0o0BeKTHl ¢ miuactamMu Haubojee ONarompusATHBI Ui Mpollecca BBITECHEHUS HEPTH
napomM

Kakue 00BEKTHI C IIacTaMM HauMeHee OJarompHsTHBI JUIS Mpolecca BBITECHEHUs HEPTH
napom

[Ipr KakuX pacCTOSIHUSAX MEXAYy CKBaKMHAMM cuMuTaeTcs Haubosee 3(h(PeKTUBHBIM METOA
BBITECHEHHSI HEPTH TApOM

Kakoii mMeTron MOXET NPUMEHAThCS IS pa3pabOTKU HE(QTSIHBIX 3aJeKel BBICOKOBSI3KHX
HeTell C 1enbl0 TMOBBbIINEHUS KOI(QUIMEHTa u3BJIeYeHUs HedTH U3 3aiexei
BBICOKOTIapa(pUHUCTBIX HeTel i NpeA0TBPAIlCeHUs BBINAACHUS apaduHa B IUIacTe.

K kxakomy meroay mHoBbIIIEHHMS HEPTEOTAAYU IIACTOB OTHOCHUTCS METOJ] OCHOBAHHBIM Ha
CIOCOOHOCTH IJIaCTOBOM HE()TH BCTyHaTh B PEAaKLUH C HArHETAEMBbIM B IUIACT KHCIOPOJOM
(BO3IyXOM),  CONPOBOXKJAIOLIMECS]  BBIJEICHHEM  OOJBIIOrO  KOJIMYECTBAa  Tera
(BHYTPHUIUIACTOBBIM «TOPEHHEM)).

JInisi KaKuX THIOB KOJUICKTOPOB NMPHUMEHUM BJIQKHBIA W CBEPX BIAKHBIA MPOIECC TOPEHHS
IIPOTEKAOLIMI Ipu TemnepaType — coorBeTcTBeHHO 400 — 500 n 200 — 300 °C

K kakomy MeToay TIOBBIIEHWS HE(TEOTJAaYHM  OTHOCST  BBITECHEHHE  HEPTH
CMCIIMBAIOIIMMHICS C HEI areHraMu — JBYOKuChbio yriaepoga CO;, CXKMKCHHBIMH
He(TAHBIMU Ta3aMHu (MPEUMYIIECTBEHHO MPOMAaHOM), OOOTAaIIeHHBIM ra3oM (METaHOM CO
3HauuTeNbHBIM KosmdecTBoM C, — Cg), CyXMM ra3oM BBICOKOTO JaBJIeHHS (B OCHOBHOM
METaHOM).

JUist KakMX TUIaCTOB PEKOMEHYETCsl METO/IbI BRITECHEHUs HE(DTH Ta30M BBHICOKOTO JAaBIICHHS
1 00OraleHHbIM Ia30M

ATTECTAIIMOHHBIN BUJIET Ne 1

MHWHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJIEPAIIANA
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T'PO3HEHCKHI T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiiMoHmmuKoBa
HNHcTuTyT HepTH M raza
I'pynna """ Cemectp ""
Jucnnniauna "PazpadoTka u 3KkcmiIyaTanusi HeTAHBIX H ra30BbIX MECTOPOKACHUH
Buaer Ne
1. ®U3UKO-XUMHUECKUE METO/IbI BO3/ICHCTBHS Ha IJIACT
2. llenTpoOeKHbIE 3JIEKTPOHACOCHI
3. PactBopuMocTs raza B HeTH
IHoanucks npenogaBareJis IMoanucek 3aBeayomero kapeapou

Bonpocs! k 3auery

du3uveckoe COCTOSTHNE HEPTH U Ta3a MPHU PA3IUIHBIX YCIOBUAX B 3aICKU

dusnueckne CBOMCTBA HEPTH U Ta3a

XUMHUUECKUH cOCTaB HEPTH U Ta3a

PactBopuMocTh raza B HedTH

OO01re MOHATHSL 0 TOPHBIX TTOPOIAX

VYcnoBus 3aneranust yrieBoJ0poI0B B 3eMHOUM KOpe

OOBexT 1 cucreMa pazpabOTKH.

OcHOBHbBIE TapaMeTphl, XapaKTEpU3YIOIIUE Pa3IUYHbIE CHCTEMBI Pa3pabOTKH HE(TIHBIX

MECTOPOKICHUMN.

9. Pexumbl paboThl HE(YTIHBIX TUIACTOB.

10. Cuctemsl pa3paboTku 0e3 BO3IEHCTBHUS U ¢ BO3ICHCTBIUEM HA IJIACT

11. T'upponuHaMudeckast cxema HeTSIHOMN 3aieKu

12. ParmonanbHasi cxema pa3MeleHHs] CKBaXHH B HE(PTSHBIX IJIacTaX C HAIOPHBIM PEKHUMOM

13. 'magponuHaMyuyecKue ONpENeIeHNUs OCPEIHEHHBIX 3HAYE€HH HEKOTOpPBhIX IapaMeTpoB
HE(TSAHBIX TUIACTOB — IPOHUIIAEMOCTH ¥ MOIITHOCTH

14. ®u3nKo-XUMHYECKUE METOIBI BO3AECHCTBHUA HA ILJIACT

15. TenioBble METOABI BO3IEUTCBHS HA TUIACT

16. ®onTanHbIi cioco0

17. KomnpeccopHslii criocod

18. DKcrutyaTanus CKBa)KWH TITyOMHHO-HAaCOCHBIMH YCTaHOBKaMHU

19. LenTpoOeXHbIE AIEKTPOHACOCHI

20. Ipyrue ciocoObl SKCIUTyaTaIlliy CKBAKHH

NN R WD =

Oo0pasen Oustera 1J1s 3a4era 5 .
MHWHUCTEPCTBO HAYKHU 1 BBICIIEI'O ObPA3OBAHIS1 POCCUUCKOUN OETEPALIMN
I'PO3HEHCKUU I'OCYJAPCTBEHHBIN HEOTAHOU TEXHUYECKHUU YHUBEPCUTET
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nMeHHu akagemuka M. /[, MUJIIHOHIIIMKOBA

Jucuuniauna «Pa3padorka u 3KCnIyaTanus ra3oBbIX U ra30KOH/IEHCATHBIX
MeCTOPOKIACHUIN»
WNuctutyT__HedTu nraza  npoduib « DKCIUTyaTaus 1 00CIy)KUBaHUE 0OBEKTOB TOOBIYH
He(TH» ceMecTp
buner 1

—

PactBopuMoOCTb raza B He(TH.

2. Pexumbl paboThl HEPTAHBIX TJIACTOB.

3. KowmmpeccopHslii criocod.

YT1BepxKaaro:

«_» 20 T 3as. xagheopoui

Bocbmoii cemectp
Bonpocekl k nepBoii pyoe:kHoii aTTecTAlNU

Pacckaxwure o npegHa3HauyeHUN KOJOHHOW FOJIOBKU?

Hapucyiite Tpr OCHOBHBIE CXeMBbI O0BSI3KH KOJIOHHOM TOJIOBKH?

N3 gero coctont 000pya0BaHNE KOJIOHHOM TOTOBKU?

Kakumu ycinoBusiMu onpeaenstoTcst pabota (OHTaHHOM apMaTypbl BO BpeMs
(OHTaHUPOBAHUS CKBAXKUHBI?

Kak paznuyaroTcst apMaTypsl BBIITYyCKa€MbIE IIPOMBIIUIEHHOCTHIO?

W3 yero cocrout poHTaHHas apmarypa?

Pacckaxxute npo TpyOHYIO roJ0BKY?

Jlnig yero npeaHasHaueHa (OHTaHHAs enKa?

Kakue MaHOMETpHI yCTaHOBJICHBI HA YCThe (POHTAHHON CKBaXHH?

10. Ilepeuricnute OCHOBHBIE 3JIEMEHTHI (DOHTAHHOIN apMaTyphI?

. Kakue npeuMyneCTBa UMCIOT 3allIOPHBIC OPraHbI IICPE 3a,Z[BI/I)KKaMI/I?

12. HazoBute Tumbl (hOHTAaHHBIX apMaTyp?

. s yero npennasHauensl HKT?

14. laiiTe onpeesieHns BbI30Ba IPUTOKA KUJIKOCTH (Ta3a)?

. JlaiiTe onpejeneHrie OCBOCHUIO CKBAKUHBI?

16. IlepeunicnuTe meCTh OCHOBHBIX CIIOCOOOB BbI30Ba MPUTOKA?

17. [aiite nousTHe o cioco0e TapTanue?

18. Pacckaxure o crioco0e Ha3pIBA€MOM TapTaHUEM?

19. Pacckaxute o croco0e Ha3bIBa€MOM MOPIIHEBaHKE?

20. Pacckaxunte 0 cnoco0e Ha3bpIBAEMOM 3aMeHa CKBAXKMHHON JKUIKOCTH?

. Pacckaxxute o criocobe Ha3bIBAEMOM KOMIPECCOPHBIHN CII0c00 OCBOCHHS?

22. Pacckaxwure o crioco0e Ha3bIBAEMOM OCBOEHHUE CKBAXKMH 3aKaYKOM ra3upoBaHHOMN

23.

KUOKOCTHU?
Pacckaxure 0 cnoco0e Ha3bIBAEMOM OCBOEHHUE CKBAXKUHBIMU HACOCAMM?

24. Hanmumute Gopmyity GanaHca sHeprun?

25.

Uewm 1o cymiecTBy SBISIETCS Ta3nu(THAS CKBOXKHHA

26. Pacckaxute 00 NMpUHIMIUATIBLHON cXeMe ra3audra
27. Ilouemy He IPUMEHSIOT PIAUPT (TIOTBEM 32 CUET BO3yXa), a TOIB3YIOTCS Ta3Iu(TOM

28.

JlocTOMHCTBA 3pAUPT MO CPaBHEHHIO C Ta3IuTOM

29. Kakyto cucteMy ra3nu@THOM SKCIUTyaTalliyd Ha3bIBAIOT KOMIIPECCOPHBIM Ta3udTOM
30. Kakyto cuctemy ra3nuTHOM dKCIUTyaTallii Ha3bIBAIOT OECKOMITPECCOPHBIM Ta3nu(ToM

31.

Kakyto cucremy razau@THON SKCIUTyaTallii Ha3bIBalOT BHYTPUCKBAXKMHHBIM razaudToM

32. Hapucyiite cxeMbl KOHCTPYKIUH ra3nu(THBIX MOABEMHHUKOB (IBYXPSAHBIA NOIbEMHUK;

MOy TOPaPSAIHBINA OIBEMHUK)
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33.

34.
35.
36.
37.

38.
39.

40.
41.
42.
43.
44.
45.
46.
47.

48.
49.
50.
51.

52.
53.
54.
55.

Hapucyiite cxeMbl KOHCTPYKIMHA ra3nuTHBIX T0TbEMHUKOB (OHOPSIHbIIN MOIBEMHUK;
OJTHOPSAJHBIN MOILEMHHK C paO0OYMM OTBEPCTUEM)

Pacckakute 0 JOCTOMHCTBAX M HEJOCTATKA ABYXPSIIHOTO MOJbEMHUKA

Pacckaxute 0 JOCTOMHCTBAX M HEJOCTAaTKa OJTHOPSATHOTO MMOAbEMHUKA

Pacckaxxute 0 mogbeMHHKE ¢ paOOYMM OTBEPCTHEM

Pacckaxxute 00 1ByX cxemax, Ipu KOTOPO MOKET paboTaTh Jr00ast KOHCTPYKIIHS
ra3nupTHOrO MOAbEMHHUKA

Jy1st wero HEOOXOIMMBI Ta3TU(THBIC KJIalTaHa

Bce raznudrHble KianaHbl 10 CBOEMY Ha3HAYSHHUIO MOKHO Pa3/IeiuTh Ha TPH IPYTIIIHIL.
[lepeuncnure 3TH TPyMIIBL.

Pacckaxxute 06 0COOEHHOCTAX KOHCTPYKTUBHOTO UCTIOJIHEHUS T3 THBIX KIallaHOB
Hapucyiite 1 00bCHUTE NPUHIUMIHAIBHYIO CXEMY IPY>KMHHOTO KJlarnaHa

Yto BXOJUT B HA3eMHOE 000PYAOBaHHE MIPH IITAHTOBOM HACOCHOM 3KCILTyaTallui CKBAXXUH
Uto BXOIUT B 110/13eMHOE 000pyA0OBaHNE MPU MITAHTOBOM HACOCHOM 3KCILTyaTalluy CKBaYKUH
Pacckaxxute 0 mpuHIKIIE paboOTHI IITAHTOBOM HACOCHOM SKCIUTyaTalluy CKBa)KUH
O6nacTh NpUMEHEHHS TOTPYKHBIX LIEHTPOOEIKHBIX AIEKTPOHACOCOB

[Tpunimn paboThl MOTPYKHBIX HEHTPOOEKHBIX IJIEKTPOHACOCOB

Pacckakute U3 KakKuX OCHOBHBIX 3JIEMEHTOB COCTOUT MOTPY>KHbIE LIEGHTPOOESKHbBIE
AJIEKTPOHACOCHI

I'ie He pekoMeHayeTCsl MPUMEHSTh OTPYKHbIE IIEHTPOOEKHBIE AIEKTPOHACOCHI

Jlnist uero npepHa3HaueH oOpaTHBIN KiIanaH U CIIMBHOM KilamaH

O6nacTh NpUMEHEHHS OTPYKHBIX MOPITHEBBIX HACOCOB C TUAPONPHUBOAOM
Pacckakute U3 KakuX OCHOBHBIX 3JIEMEHTOB COCTOUT MOIPY>KHOM MOPIIHEBOM HACOC C
THJIPOTIPUBOJIOM

Pacckakute 0 BUHTOBBIX IOTPY>KHBIX IEKTPOHACOCAX

Pacckaxxute o BUOpoHacocHOM crioco0e 100bIYM He(pTH U3 CKBaKUH

Pacckaxxute o nuadpparMeHHOM Hacoce

Ob6nacTh NpuMeHEeHHUs] KOMOWHAIIMHU TIOTPYKHBIX HACOCOB € Ta3Iu(ToM

ATTECTAIIMOHHBIN BUJIET Ne 1

MHWHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALINN
I'PO3HEHCKHUM FOCYI[APCTBEHHBIFI HE®TSAHON TEXHUYECKHUN YHUBEPCUTET
uMenn akagemuka M./l. MujutnoHIIIuKoBa
HncTuTyT HehTH M raza
I'pynna """ Cemectp ""

Jducuunauna "Pa3padoTka u 3kcniayaTauust He)TAHBIX M Fa30BbIX MECTOPOKAeHU I
bujer Ne

1. TermoBBIE METOABI BO3AEUTCBHUSA Ha ILIACT
2. O0BEKT U cucTeMa pa3paboTKH.
3. YcnoBus 3aneranus yrileBOJOpOJOB B 36MHOI KOpe

Hoanuch npenogaBaress Ioanuck 3aBeayromero kadeapoii

Nk wb =

Bomnpocel ko BTOpoil py0e:KkHOH aTTecTaluH
OKCIUTyaTalusi CKBXUH IPU HU3KUX 3a00MHBIX JaBIECHUSIX
I'mapaBauyeckuil pa3peiB Iiacta
KucnoTtHoe Bo3aeiicTBrue Ha MpHU3a00HHYIO 30HY CKBAYKUHBI
HmnynbcHO-yAapHOE BO3ICHCTBUE HA MPU3a00NHHYIO 30HY CKBa>KUHBI
BubpoBo3zneiicTBue Ha pu3a0oiHy0 30HY CKBaYKUHbI
DJEeKTPOruIpaBINnYECKOe BO3IEHCTBUE HA MPU3a00HHYI0 30HY CKBaKHUHBI
Bunsl u knmaccudukanus noa3eMHbIX paboT CKBAXKHUH
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8. ArperaTsl, IpUMEHsIEMbIE JJIS OA3EMHBIX paObOT CKBaKUH

9. OO6opynoBanue, MPUMEHIEMOE TS TIOJI3EMHBIX PaOOT CKBKHUH

10. UHCTpYMEHT, MPUMEHSAEMBIH s TOI3€MHBIX paObOT CKBaYKUH

I'1. Texynuii peMOHT CKBaKUH

12. KanuTanbHbI pEMOHT CKBa)KUH

13. OxpaHa okpy>Karonien cpeapl Ipu IPOU3BOJICTBE MOA3EMHBIX PEMOHTOB CKBAKUH

14. Cucrembl COBMECTHOTO cOopa U TpaHCHOpTa He(TH U rasa

15. Cxemsbl cbopa 1 TpaHCIIOpTAa HEPTH HA IPOMBICIIC

16. Cxembl cOopa raza U KOHJIEHCaTa Ha IPOMBICIIe

17. 3amepHble yCTaHOBKH cUcTeM HedTerazocbopa

18. YcTaHOBKM /7151 TOATOTOBKH HE(PTH

19. O6opynoBanwue njst cOOpa ¥ MOATOTOBKH HE(TH

20. Onpenenenne 3a00MHOTO TaBIEHUS B CKBAXKMHAX

21. WccnenoBanue CKBa)KWH MPU CTAIIMOHAPHBIX PEKUMaxX (GUIbTpAIUH

22.WccnenoBaHue  CKBRXMH ~ METOJOM — YCTAHOBMBIIMXCS  OTOOPOB  MpH  JAJUTEIbHOM
CTAaOWIN3alMy JAaBJICHNUE U NeOuT

23. Omnpepenenue 3anacoB rasza

24. PexxuM paboThl MECTOPOKICHHUS

25. HekoTopble 0COOEHHOCTH pa3pabOTKH ra30KOHEHCATHBIX MECTOPOXKACHUI

ATTECTAIIMOHHBIN BUJIET Ne 1

MHMHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPALINA
T'PO3HEHCKHWI I'OCYJAPCTBEHHBI HE®TSHON TEXHUYECKU YHUBEPCUTET

uMeHHu akagemuka M.Jl. MuiiMoHImuKoBa
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jducuuniauna "Pa3padorka u skcniyarauus HepTAHBIX M ra30BbIX MeCTOPOKACHUI
Buaer Ne

1. KucnoTHoe Bo3/ieiicTBUE Ha PU3A00IHYIO 30HY CKBaXKHHBI
2. PaHI/IOHaJ'IBHaSI cXeMa pasMECIICHUA CKBAXXUH B He(bTS[HI)IX IJ1acTax ¢ HAlTIOPHBIM PEXKUMOM
3. OmpeneseHne 3amacoB ra3a

Hoanucey npenoxaparess Hoanuck 3aBenyromero kapeapoi

N ARBPDb=

8.
9.
10
11

13.

14.

Bomnpocsl Kk 3xk3aMeny

duzuueckoe COCTOsTHUE HEPTH U ra3a MpHU PA3IUYHBIX YCIOBUAX B 3aJ€KU
OU3NKO-XUMHUYECKUH CBOMCTBA HE(TH U Ta3a

PactBoprMoCTh He(pTH U 1aBlIeHUE HACBHIIICHUS ra3a B HEPTH

OO1u1re MOHATHS O TOPHBIX MOPOJIAX

VYcnoBus 3aneranust yrieBoJ0poI0B B 36MHOM KOpe

OOBexT 1 cucrema pazpaboTKu

OcHOBHbIE MTapaMETPhl, XapaKTePU3YIOIINE Pa3INUHbIe CUCTEMBbI Pa3pabOTKH HEPTIHBIX
MECTOPOKACHUI

Pexxumbl paboThl HEPTIHBIX TIACTOB

Cucrembl pa3paboTku 6€3 BO3IECHCTBUS U C BO3ICHCTBUEM Ha IUIACT

. PerynupoBanue pa3zpaOoTki HEPTSIHBIX U Fa30BBIX MECTOPOKICHUIN

. T'unpoannamuueckas cxema He(hTSIHON 3aJIeXKH
12.

PammonanpHass cxema pa3sMemieHHs CKBaXHH B HE(PTSIHBIX TIUIacTax C HAMOPHBIM
peKUMOM

[MuppoarHaMUYEecKue OMpeeICHHs] OCPETHCHHBIX 3HAYCHHH HEKOTOPBIX MapaMeTpoB
HG(I)TSIHBIX I1J1aCTOB — HpOHI/II_[aeMOCTI/I 1 MOIIHOCTHU

DU3UKO-XUMUUECKUE METOIBI BO3AEUCTBUS Ha ILIACT
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

45.
46.

TeroBble METOABI BO3/ICHCTBUS Ha MJIacT

®oHTaHHBIN c1IOCOO

Komnpeccophslii crioco0

DKcIuTyaTanusi CKBaKWH TITyOMHHO-HACOCHBIMHU YCTaHOBKAaMHU
LleHTpOOEKHBIE IEKTPOHACOCHI

Hoseiimue cnoco6sl 3KCIuTyaTaliii CKBaXKUH

DaKTOpbI, OCTOKHSIIOIIUE MPOLIECC IKCIUTyaTallui CKBaKUH

SKCHJ'IyaTaHI/ISI CKBAXXHH ITPU COBPEMECHHBIX METOJIaX MOBBIICHUS He(i)Te-, razooraadyu

OKcIuTyaTalusi CKBXUH IPU HU3KUX 3a00MHBIX JaBICHUIX
I'mapaBauyeckuil pa3peiB Iiacta

KucnoTtHoe Bo3aeiicTBre Ha MpHU3a00HHYIO 30HY CKBAYKUHBI
HmnynbcHO-yAapHOE BO3IEHCTBIE HA MPU3A00NHHYIO 30HY CKBA>KUHBI
BubpoBo3zneiicTBre Ha pu3a0oiHy0 30HY CKBAYKUHBI
DJEeKTPOruIpaBInYECcCKOe BO3/IeHCTBUE HAa MPU3a00HHYI0 30HY CKBa)KHUHBI
Bunsl u knmaccudukanus noa3eMHbIX paboT CKBAXXHUH

Arperartsl, IpUMeHsieMbI€ IS [TOI3€MHBIX paOOT CKBAXKUH
O6opynoBanue, NpUMEHsEMOE ISl IOA3EMHBIX Pa0OT CKBAXKUH
WHcTpyMeHT, MpUMEHSIEMbIH J1J1s1 TOJI3€MHBIX pa0OT CKBaXKHH
Texymuil peMOHT CKBaXKUH

KanuranbHblil pEMOHT CKBaKUH

OxpaHa Oprxcanmeﬁ Cpeanl IpHu NIPOU3BOJACTBC MMOA3CMHBIX PCMOHTOB CKBAKUH

Cucrembl COBMECTHOTO cOOpa U TpaHcropTa He(TH U rasa

Cxemsl cOopa 1 TpaHcropTa HepTH Ha IPOMBICIIE

Cxemsbl cOopa ra3a v KOHJIeHCaTa Ha TPOMBICIIE

3aMepHble YCTaHOBKH CUCTEM HedTerazocbopa

YcTaHoBKH 117151 TOATOTOBKU He(PTH

O6opynoBanue a1 cOopa ¥ HOArOTOBKU HEPTH

Ompenenenre 3a00HHOTO JaBJICHUS B CKBAKHMHAX

HccnenoBanue CKBaXHH MPU CTALIMOHAPHBIX PEKUMAaX (PUIBTPALIIH
HccnenoBanne CKBaKUH METOJOM YCTAaHOBUBIIMXCS OTOOpPOB IpH
cTaOWnIHM3aIuy 1aBIeHUS U 1eduTta

Omnpenenenne 3anacoB Trasa

OcobeHHocTH pa3pabOTKH ra30KOHIEHCATHBIX MECTOPOXKICHU

Oo0pa3zen OuteTa 11 IK3aMeHa

JUIATENbHOMN

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCHUMCKOMN ®EJEPALIUU
T'PO3SHEHCKHUI T'OCYJAPCTBEHHBIM HE®TSAHON TEXHUYECKUA YHUBEPCUTET

uMeHu akagemuka M.Jl. MuIMoHIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""

Jducuuniauna "Pa3padorka u sxkcniyarauus HepTAHBIX M ra30BbIX MeCTOPOKACHUI

buiter Ne

1. ®U3UKO-XUMHUUECKUE METOIbI BO3AIECHCTBHS Ha IJIacT
2. lleHTpOOEKHBIE DTEKTPOHACOCHI
3. PacTBopumoOcCTb raza B HeTh

Hoanucey npenoxasaress Hoanucek 3aBenyromero kapeapoi

Texkymuii KOHTPOJIb

IIpakTnuyeckasi padora S. 'mapoauHaMu4vecKkue UCCJIeJ0BAHUA CKBAKUH
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Omnpenenenre 3a00MHOTO JAaBIEHUS IPU KOHCTPYKIMU TOPHU3OHTATBHOTO CTBOJIA €3
(hoHTaHHBIX TPYO B TOPU3OHTAIBLHON YaCTH U C OOJIBIITUM PAJNYCOM KPHUBHU3HBI

3abo0iiHOE MaBleHHE y TOpLAa TOPU3OHTAIBHON CKBRXHHBI € OOJBIIUM pPaguycoM
KPUBU3HBI U 0€3 (POHTaHHBIX TPYO B TOPU30HTAIBHOMN YaCTU CTBOJIA OIpeessieTcs o popmye

Pis. = [Py? T 0. - Q2+93_Q2]; )

rae P,;- 3a00itHoe JaBieHue y qHa (Topla) TOpU30HTAIBHON CKBaXUHBI

S=003415*p*HIZ T _,
CpIvicp:
(:2)

H - BepTukanbpHas riryOMHA TOPU30HTATBHON CKBAXHUHBL; Z o, - CPEITHUN KOIPDUITUSHT
CBEPXCIKMMAEMOCTH, ONPEAENAEMbIN 1ist yenopuii 77 187/ 2 g P = (Py+P;3,.)/2; T sy Pon -
COOTBETCTBEHHO CPEJHUE 10 BEPTUKAIBHON U UCKPUBJIEHHOW YaCTsAM CTBOJIA 3HAYEHUS
TeMIIepaTypbl U AaBieHUS; T3, Py - COOTBETCTBEHHO 3HAYEHUS TEMIIEPATYPhl U TaBICHUA Y
CEYEeHMS OT UCKPHUBJIEHHOTO YYacTKa K TOPU30HTAIIbBHOMY

0,=1,377-4» 22, - 12, (€ n P/, o

7€ @ - KOO(PPHUIHUEHT THIPABINUECKOTO CONPOTUBICHUS; L , 1,p- WACHTHUHBIC

3HAYEHUSIM ITHX NapaMeTpoB B ¢opmyiie (2) kKo HULIHUEHT CBEPXCKUMAEMOCTH U CPETHSS
TeMIieparypa.
S =003415*p*L/Z *T 15)

7. cp. cp. .
rae L, - obmias minHa BEPTUKAIBHON 5
WCKPHUBJICHHOM YaCTH CTBOJIA CKBAXXHHBI, OlpeessieMast popMyJIIoi:

L=L &L
G -2
rae L,- pnmuHa BepTtukaibHOM yactu ctBosia L,=H,; L,- nnuMHa MCKpUBIEHHON 4acTH CTBOJIA,
ompezaensemMas o popmyse

L,=2*7z*R*al360,

apamerp £\; 0 TOPH3OHTANBHO# YaCTH CTBOJA ONPENETISETCS 10 hOpMYIIe:

V)
0,=0,094 A, - Z g, - p- LA,
()
raec ﬂa- KOS(l)(bI/II_[I/IeHT TUAPABINYCCKOI'0 COIIPOTHUBICHUA FOpHBOHTaHBHOﬁ HaCTUCTBOJIA.

Tak Kak B paccMaTpuBaeMOM BapHaHTe (pOHTaHHBIE TPYOBI CIYIIEHBI TOJBKO B BEPTHKAILHYIO U
VICKPUBIICHHYIO YaCTH CTBOJIa, BEIMYMHA &P; I0JKHA COOTBETCTBOBATH CONPOTUBIICHUIO
00cagHBIX KOJIOHHA,

Cpenusist TeMnepaTypa 1o ropu30HTaIbHON YaCTH CTBOJIA M OTIPEENsieTcs To hopmyie:
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: O , 3
fcp.z. “3.:2‘+ T3.c).”“’

(8)
rne T... u T 35 . COOTBETCTBEHHO TEMIICPATYpbl T'a3da Yy IIEpexoJa TOPHU30HTAJILHOTO
y4daCTKa K UCKPUBJICHHOMY U Yy JHA (Topua) TOPU30OHTAJIIBHOT'O CTBOJIA;

Zep.o.

cpeaHuid Ko3(pPULMEHT CBEPXCKUMAEMOCTH I'a3a NMPH YCIOBUU Topr U Pepr., TAE Popo. = (Pont P30,
)/2; P .., P, - 3a001iHBIe JaBIEHHUS Y CEYCHUS OT UCKPUBJICHHOTO YYacTKa K TOPU30HTAIILHOMY H
y JHA CKBAKUHBI; L.- JIMHA TOPU30HTAIBLHONU YaCTU CTBOJIA.

JlabopaTtopuas padora 1. OnmnpeneneHue CTPYKTYPbl BOCXOASIIEr0 MOTOKA
ra30:KuAKOCTHON CMeCH.

OO01ue MoI0KEeHHUS.

Omnwucanue yCTaHOBKH U MOPSAOK MPOBEACHUS J1TaO0OPaTOPHOH pabOTHI.

O6paboTka pe3yIbTaTOB U3MEPEHUH.

Mepni 0€30MMacHOCTH MIPU MPOBEICHUN JTa00OPATOPHON PabOTHI.

KOHTpOJIBHO-PI?:MCPHTCJIBHLIC MaTepuajbl K JHCHUIIJIHHE
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PaspaﬁoTKa U IKCIUTyaTanusa He(l)TﬂH])IX H ra3oBbIX MeCTOI)O)KI[eHl/Iﬁ

3auer

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJEPALIMA
T'POSHEHCKHU TOCYJIAPCTBEHHBII HE®TSAHON TEXHUYECKWI YHUBEPCUTET
uMeHu akagemuka M.Jl. MuJMoHIMKOBA
HNHcTutyT HepTH M raza
I'pynna """ Cemectp ""
Jucnnniauna "PazpadoTka u 3kcmiiyaTanusi HepTAHBIX H Fa30BbIX MECTOPOKACHUH
Buner Ne 1

1. F'unponuHaMuueckre onpenesieHns: OCPEIHEHHBIX 3HaUeHUH HEKOTOPBIX ITapaMeTPOB HE(TSHBIX IIACTOB —

MIPOHHUIIAEMOCTH U MOIITHOCTH
2. O0BEKT U cucTeMa pa3padOoTKH.
3. ®oHTaHHBINA CIOCO0

Hoanucek npenogaBartes Hoanuck 3aBeayromero kadeapoi

MHUHHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPALIUMA
TPO3HEHCKHWW T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHH akagemuka M./l. MujuiHOHIIUKOBA
HNHcTutyT HepTH M raza
I'pynna "" Cemectp ""
Jucnuniauna "PazpadoTka u 3kcniyaTanusi HepTAHBIX M Fa30BbIX MeCTOPOKACHUIH
buier Ne 2
1. ®usnyeckue cBoiicTBa HEYTH U raza
2. 'mpponuHaMuueckre OnpeesieHnsl OCPEIHEHHBIX 3HAaUeHUH HEKOTOPBIX MTapaMeTpOB HE(PTSHBIX [IACTOB —

MPOHUIAEMOCTH ¥ MOIIHOCTH
3. l'umponHamuydeckas cxema HeTSHOHM 3amexu

Hoanuck 3aBeayromero kadeapoi

Hoanucey npenogaBartess

MHUHHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPALIMA
T'PO3SHEHCKHUI T'OCYJAPCTBEHHBIM HE®TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHH akagemuka M./l. MuuIHOHIIUKOBA
HNHcTuTyT HepTH M rasa
I'pynna "" Cemectp ""

Jducuunnuna "Pa3padorka u skcniyaTauus He(pTAHBIX M ra30BbIX MeCTOPOKACHUI

Buer Ne 3

1. LIeHTpOOECIKHBIC TCKTPOHACOCHI
2. YcnoBus 3aneranus yriaeBoI0poa0B B 3eMHOH KOpe
3. OU3NKO-XUMHUYECKUE METO b BO3JICHCTBHS HA IJIacT

IMoanucek npenogasaTes MMoanucek 3aBeayomero kadpeapoi

MHWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHMS POCCUIMCKOM ®EJIEPAIIANA
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T'PO3HEHCKHWI I'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiiMoHmmuKoBa
HNHcTuTyT HepTH M raza
I'pynna """ Cemectp ""
Jucnnniauna "PazpadoTka u 3KkcmiIyaTanusi HeTAHBIX H ra30BbIX MECTOPOKACHUH
Buaer Ne 4
. PaninonanpHast cxema pa3menieHus CKBXXUH B HEPTSAHBIX IIACTAX C HAOPHBIM PEKUMOM
2. OU3NKO-XUMHUYECKUE METO/IbI BO3AECHCTBUS Ha IJIacT
3. OkcrutyaTtais CKBaKUH INTyOMHHO-HACOCHBIMU yYCTaHOBKaMHU
IHoanucks npenogaBareJis IMoanucek 3aBeayomero kapeapou

[

MUHHUCTEPCTBO HAYKH ¥ BBICHIEI'O OBPA30OBAHUSI POCCUIACKOM ®EJIEPAIIAN
T'PO3HEHCKU TOCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKUI YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucnuniauna "Pa3zpadoTka u dKcniyaTanus HepTAHBIX H Fa30BBIX MeCTOPOKAEHUH
buser Ne 5
. CucteMsl pa3paboTku 6e3 BO3ACHCTBHS U C BO3JCHCTBUEM HA TIACT
2. OCHOBHBIC TTApaMETPHI, XapaKTEPU3YIOIINE Pa3IMYHBIC CHCTEMBI Pa3padOTKH He(PTIHBIX MECTOPOXKICHHN.
3. ®UBHKO-XUMHUCCKUE METOIbI BO3ICHCTBHS HA IJIACT
Hoanucey npenogaBares Hoanuck 3aBenyromero kadeapoii

[

MWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®ENEPAIIANA
T'PO3HEHCKHWW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHu akagemuka M.Jl. MuIJMoHIMKOBA
HMHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""

Jucnuniauna "Pa3zpadoTka u 3KcnyaTanus He)TAHBIX M ra30BbIX MeCTOPOKAEHUI

Buaer Ne 6
1. PesxuMb1 paboTHI HEPTSHBIX TIACTOB.
2. O0BexT u cucreMa pa3padoTKH.
3. KommpeccopHslii cioco0
Hoanucey npenogaBartess Hoanuck 3aBeayromero kadeapoi

MHUHHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPALIMA
TPO3HEHCKHWW T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHH akagemuka M./l. MuuUIHOHIIUKOBA
HncrutyT HedpTH M raza
I'pynna "" Cemectp ""
Jducuunnauna "Pa3padorka u 3xkcniyaTauus He)TAHBIX M Fa30BbIX MECTOPOKAeHU
buier Ne 7
1. ®u3nKo-XxUMHYECKHNE METOABI BO3AECHCTBHS Ha IUIACT
2. XUMHYECKHIi COCTaB HE()THU U raza
3. LleHTpOoOEKHBIE IITEKTPOHACOCH
Hoanuce npenogasaress Hoanuck 3aBeayromero kadeapoi

MHWHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJAEPAIIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
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uMeHHu akagemuka M.Jl. MuiMoHIKoBa
HNucruTyT HedTH UM rasa
I'pynma """ Cemectp ""
Jucnuniauna "Pa3padoTka u dKcmiyaTanus HepTAHBIX H Fa30BbIX MeCTOPOKAEHU
Buser Ne 8
1. Ipyrue crocoObl SKCILTyaTaluy CKBaYKHH
2. DKCIITyaTalys CKBaKUH TTTyOMHHO-HACOCHBIMHU YCTaHOBKaMHU
3. ®dusnyeckoe COCTOsIHUE HE(TH ¥ ra3a IPH PA3IMYHBIX YCIOBUSIX B 3aJIEKH
Ilonnmuck npenogasarTes IMoanucek 3aBeayomero kapeapou

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPAIIMA
T'PO3SHEHCKHWM T'OCYJAPCTBEHHBIV HE®TAHON TEXHUYECKUIA YHUBEPCUTET
uMenn akagemuka M./[. MujutnoHIIuKoBa
HncTuTyT HehTH M raza
I'pynna """ Cemectp ""

Jducuuniauna "Pa3padoTka u 3kcniayaTauust He)TAHBIX M Fa30BbIX MECTOPOKAeHU I

Buier Ne 9
1. LeHTpOOEIKHBIE 3TIEKTPOHACOCH
2. KomnpeccopHslii crioco0
3. TennoBEIe METOBI BO3ASHTCBHUS Ha ILJIACT
I[oanuck npenoxaBaTeJist Hoamuck 3aBenyronero kadeapoi

MUWHHUCTEPCTBO HAYKH ¥ BBICHIEI'O OGPA3OBAHUSI POCCUICKOM ®EJIEPAIIAN
T'PO3HEHCKHUI I'OCYJIAPCTBEHHBIN HE®TSAHON TEXHUYECKU YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIUKOBA
HNHcTutyT HepTH M raza
I'pynna """ Cemectp ""
Jucnuniauna "PazpadoTka u 3kcniiyaTanusi HepTAHBIX M Fa30BbIX MeCTOPOKACHUH
BuJjer Ne 10
1. YcnoBus 3aneranus yriaeBoI0pOI0B B 3eMHOH KOpe
2. O0BeKT 1 cucteMa pa3padoTKH.
3. Cuctemsl pa3paboTku 0e3 BO3IEHCTBHA U ¢ BO3ACHCTBIEM Ha IIJIaCT
Hoanucek npenogaBartess Hoanuck 3aBeayromero kadeapoi

MHMHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALINA
T'PO3SHEHCKHUI T'OCYJAPCTBEHHBIM HE®@TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuMoHIuKoBa
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jducuunnuna "Pa3padorka u skcniyarauus HepTAHBIX M ra30BbIX MeCTOPOKACHUI
buier Ne 11
1. ®oHTaHHBIH CITOCOO
2. SKCHHyaTaHI/IS[ CKBAXXHUH FJTy6I/IHHO-HaCOCHI)IMI/I yCTaHOBKaMI/I
3. PacTBopumoOcCTb raza B HeTh
Hoanucey npenogapartess Ioanuck 3aBeayromero kadeapoi

MHWHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJAEPAIIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
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uMeHHu akagemuka M.Jl. MuiMoHIKoBa
HNucruTyT HedTH UM rasa
I'pynma """ Cemectp ""
Jucnuniauna "Pa3padoTka u dKcmiyaTanus HepTAHBIX H Fa30BbIX MeCTOPOKAEHU
Buner Ne 12

—_—

. TerutoBble MeTOIBI BO3ZIEHTCBUS HA IIJIACT

2. O0BEKT U cucTeMa pa3paboTKH.

3. YcnoBus 3aneranus yriieBoJJOpoJOB B 3eMHOI KOpe

Ilonnmuck npenogasarTes IMoanucek 3aBeayomero kapeapou

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPAIIMA
T'PO3SHEHCKHWM T'OCYJAPCTBEHHBIV HE®TAHON TEXHUYECKUIA YHUBEPCUTET
uMenn akagemuka M./[. MujutnoHIIuKoBa
HncTuTyT HehTH M raza
I'pynna """ Cemectp ""

Jducuuniauna "Pa3padoTka u 3kcniayaTauust He)TAHBIX M Fa30BbIX MECTOPOKAeHU I
buier Ne 13

—

. O6BexT 1 cucreMa pa3pabOTKH.
2. Cucremsl pa3pabOTKH Oe3 BO3/ICHCTBUS 1 C BO3JICHCTBHEM Ha IIJIACT
3. XuMu9eckuid COCTaB He(TH U Taza

Hoanuch npenogaBaress Ioanuck 3aBeayromero kadeapoii

MUWHHUCTEPCTBO HAYKH ¥ BBICHIEI'O OGPA3OBAHUSI POCCUICKOM ®EJIEPAIIAN
T'PO3HEHCKHUN TOCYJIAPCTBEHHBIN HE®@TAHON TEXHUYECKUI YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIUKOBA
HNHcTutyT HepTH M raza
I'pynna """ Cemectp ""
Jucnuniauna "PazpadoTka u 3kcniiyaTanusi HepTAHBIX M Fa30BbIX MeCTOPOKACHUH
Buaer Ne 14
. Cuctemsl pa3paboTku 6e3 BO3AEHCTBHS U C BO3CHCTBUEM Ha IIACT
2. DU3NKO-XUMHYECKHAE METOIBI BO3IECHCTBHS Ha IUIACT
3. PanmonanpHas cxeMa pa3MeIIeH!s CKBKUH B HE(TSIHBIX IJIACTaX C HAIIOPHBIM PEXIMOM
Hoanucek npenogaBartess Hoanuck 3aBeayromero kadeapoi

—

MUHHUCTEPCTBO HAYKH ¥ BBICIHIEI'O OBPA30BAHUSI POCCUICKOM ®EJIEPALIAN
I'PO3HEHCKHMI TOCYJAPCTBEHHBIN HE®TAHOW TEXHUYECKU YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuMoHIuKoBa
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jducuunnuna "Pa3padorka u skcniyarauus HepTAHBIX M ra30BbIX MeCTOPOKACHUI
Buaer Ne 15
1. OcHOBHBIC TApaMETPHI, XaPaKTCPUIYIOIIUE PA3IMYHBIC CUCTEMBI Pa3padOTKU HEQTAHBIX MECTOPOXKICHHN.
2. lleHTpOOEKHBIE DTEKTPOHACOCHI
3. dusnueckoe COCTOsIHUE HE(TH M ra3a IPH PA3IHMYHBIX YCIOBHUSX B 3aJIEIKH
Hoanucey npenogapartess Ioanuck 3aBeayromero kadeapoi

MHWHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJAEPAIIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
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uMeHHu akagemuka M.Jl. MuiMoHIKoBa
HNucruTyT HedTH UM rasa
I'pynma """ Cemectp ""
Jucnuniauna "Pa3padoTka u dKcmiyaTanus HepTAHBIX H Fa30BbIX MeCTOPOKAEHU

Bujer Ne 16
1. LIeHTpOOEIKHBIE TEKTPOHACOCHI
2. XUMHYECKHIi COCTaB HE()THU U Ta3a
3. Ipyrue croco0bl 3KCILTyaTaluy CKBaXKUH
Ilonnmuck npenogasarTes IMoanucek 3aBeayomero kapeapou

MHWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJAEPAIIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHH akaaemuka M./{. MuIIHOHIMKOBA
HncTuTyT HehTH M raza
I'pynna """ Cemectp ""
Jucuunauna '"Pa3zpadoTka u 3kcnayaTanusi HepTAHBIX M ra30BbIX MeCTOPOKAEHUI
Buaer Ne 17
1. O6BexT 1 cucteMa pa3pabOTKH.
2. DKCIITyaTalys CKBaKUH TITyOMHHO-HACOCHBIMHU YCTAaHOBKAaMHU
3. ®usnyeckue CBOWCTBA HE(YTH U Ta3a
Ilopnucek npenonaBaresis IHopnuck 3aBenyromero kapeapoi

MWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIANA
I'PO3HEHCKUI T'OCYJAPCTBEHHBIN HE®TSHON TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIUKOBA
HNHcTutyT HepTH M raza
I'pynna """ Cemectp ""
Jucnuniauna "PazpadoTka u 3kcniiyaTanusi HepTAHBIX M Fa30BbIX MeCTOPOKACHUH
BuJjer Ne 18
1. PactBopuMOCTb ra3za B HeTH
2. KommpeccopHsrii ctocod
3. Cuctemsl pa3paboTku 0e3 BO3IEHCTBHA U ¢ BO3ACHCTBIEM Ha IIJIaCT

Hoanucek npenogaBartess Hoanuck 3aBeayromero kadeapoi

MHMHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALINA
T'PO3SHEHCKHUI T'OCYJAPCTBEHHBIM HE®@TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuMoHIuKoBa
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jducuunnuna "Pa3padorka u skcniyarauus HepTAHBIX M ra30BbIX MeCTOPOKACHUI
buiaer Ne 19
1. T'uapomuHaMUYEeCKHEe ONPEICIICHIS OCPETHEHHBIX 3HAYCHUH HEKOTOPBIX apaMeTPOB HE(PTSHBIX IIACTOB —
HpOHI/IHaeMOCTI/I 1 MOITHOCTHU
2. Cuctemsl pa3paboTku 6e3 BO3AEHCTBHS U C BO3JCHCTBUEM Ha IIACT
3. TertoBbIe METOIBI BO3AEUTCBHUSA Ha TUIACT
Hoanuce npenogasaress Hoanuck 3aBeayromero kadeapoi

MHWHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJAEPAIIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
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uMeHHu akagemuka M.Jl. MuiMoHIKoBa
HNucruTyT HedTH UM rasa
I'pynma """ Cemectp ""
Jucnuniauna "Pa3padoTka u dKcmiyaTanus HepTAHBIX H Fa30BbIX MeCTOPOKAEHU

Buaer Ne 20
1. Xumuueckwii coctaB HEPTH | Ta3a
2. ®oHTaHHBIN cOCO0
3. KommnpeccopHsiii cioco6
Ilonnmuck npenogasarTes IMoanucek 3aBeayomero kapeapou

MHWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJAEPAIIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuismmoHmmKoBa
HncTuTyT HehTH M raza
I'pynna """ Cemectp ""
Jucuunauna '"Pa3zpadoTka u 3kcnayaTanusi HepTAHBIX M ra30BbIX MeCTOPOKAEHUI
Buuer Ne 21
1. ®u3nKO-XUMHYECKHE METOABI BO3AECHCTBHS Ha IUIACT
2. LlenTpoOeKHbIE TIEKTPOHACOCH
3. PactBopuMocCTSh ra3a B He(hTH
Ilopnucek npenonaBaresis IHopnuck 3aBenyromero kapeapoi

MHHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHUSI POCCUMCKOM ®EJEPAIIMA
TPO3HEHCKHUW T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIUKOBA
HNHcTutyT HepTH M raza
I'pynna """ Cemectp ""
Jucnuniauna "PazpadoTka u 3kcniiyaTanusi HepTAHBIX M Fa30BbIX MeCTOPOKACHUH
buier Ne 22
1. ®oHTaHHBIH CITOCOO
2. KommpeccopHsrii ctocod
3. OU3NKO-XUMHUYECKHE METOIBI BO3AEHCTBUS Ha IIACT
Hoanucek npenogaBartess Hoanuck 3aBeayromero kadeapoi

MHMHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALINA
T'PO3SHEHCKHUI T'OCYJAPCTBEHHBIM HE®@TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuMoHIuKoBa
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""

Jducuunnuna "Pa3padorka u skcniyarauus HepTAHBIX M ra30BbIX MeCTOPOKACHUI

buier Ne 23
1. TemmoBBIe METOABI BO3JEUTCBUS HA IJIACT
2. ®usnyuecKue CBOCTBa HEPTH U rasa
3. Pexxumbl paboThl HEPTSIHBIX MJIACTOB.
Hoanucey npenogapartess Ioanuck 3aBeayromero kadeapoi

MHWHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJAEPAIIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
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uMeHHu akagemuka M.Jl. MuiMoHIKoBa
HNucruTyT HedTH UM rasa
I'pynma """ Cemectp ""
Jucnuniauna "Pa3padoTka u dKcmiyaTanus HepTAHBIX H Fa30BbIX MeCTOPOKAEHU

Bujer Ne 24
1. Xumuueckwii coctaB HEPTH | Ta3a
2. KomnpeccopHsliii crioco6
3. TerioBble METO/IbI BO3/IEUTCBUS HA TIACT
Ilonnmuck npenogasarTes IMoanucek 3aBeayomero kapeapou

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPAIIMA
T'PO3SHEHCKHWM T'OCYJAPCTBEHHBIV HE®TAHON TEXHUYECKUIA YHUBEPCUTET
uMenn akagemuka M./[. MujutnoHIIuKoBa
HncTuTyT HehTH M raza
I'pynna """ Cemectp ""
Jducuuniauna "Pa3padoTka u 3kcniayaTauust He)TAHBIX M Fa30BbIX MECTOPOKAeHU I
buaer Ne 25
1. O6umie MOHATHS 0 TOPHBIX MTOPOIAX
2. PexxuMbl paboTHI HEPTSHEIX TIACTOB.
3. CucreMmsl pa3paboTKu Oe3 BO3IEHCTBHA U ¢ BO3ACHCTBIEM Ha IIJIACT

Hoanuch npenogaBaress Ioanuck 3aBeayromero kadeapoii

MHHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHUSI POCCUMCKOM ®EJEPAIIMA
TPO3HEHCKHUW T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIUKOBA
HNHcTutyT HepTH M raza
I'pynna """ Cemectp ""
Jucnuniauna "PazpadoTka u 3kcniiyaTanusi HepTAHBIX M Fa30BbIX MeCTOPOKACHUH
buier Ne 26
1. OcHOBHBIE apaMeTpPbl, XapaKTEPU3YIOIIUE Pa3IMYHbIE CUCTEMBbI Pa3padOTKH HEPTIHBIX MECTOPOKICHHH.
2. I'maponuHaMudeckas cxeMa He()TSHOH 3aJIeku
3. XumMudeckuii cCocTaB He(TH U Taza

Hoanucek npenogaBartess Hoanuck 3aBeayromero kadeapoi

MUHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EAEPALIANA
I'PO3HEHCKMI1 TOCYJIAPCTBEHHbBIN HE®TSAHOW TEXHUYECKU YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuMoHIuKoBa
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jducuunnuna "Pa3padorka u skcniyarauus HepTAHBIX M ra30BbIX MeCTOPOKACHUI
Bujer Ne 27
1. LlenTpoOEKHBIE HJIEKTPOHACOCHI
2. l'uaponuHaAMUYECKHE ONPEISIICHHUS OCPEAHCHHBIX 3HAYCHNH HEKOTOPBIX IapaMEeTPOB HE(PTSIHBIX IJIACTOB —
MIPOHUIIAEMOCTU U MOITHOCTHU
3. YcnoBus 3aieranuns yriieBOIOPOJOB B 3eMHON KOpe
Hoanuce npenogasaress Hoanuck 3aBeayromero kadeapoi

MHWHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJAEPAIIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
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uMeHHu akagemuka M.Jl. MuiMoHIKoBa
HNucruTyT HedTH UM rasa
I'pynma """ Cemectp ""
Jucnuniauna "Pa3padoTka u dKcmiyaTanus HepTAHBIX H Fa30BbIX MeCTOPOKAEHU
Buner Ne 28
1. Ipyrue crocoObl SKCILTyaTaluy CKBaYKHH
2. 'mnponmHaMuUYeCcKHe ONpeIeNICHNs] OCPETHEHHBIX 3HAaU€HUH HEKOTOPBIX MTapaMeTpOB HE(PTSIHBIX IIACTOB —
MIPOHULIAEMOCTH U MOIIHOCTU
3. TennoBble METOBI BO3JACHTCBHUS Ha I1J1ACT
IHoanucks npenogaBareJis IMoanucek 3aBeayomero kapeapou

MHUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPAIIMA
T'PO3HEHCKHUW T'OCYJAPCTBEHHBII HE®TAHOM TEXHUYECKHAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucnuniauna "Pa3zpadoTka u dKcniyaTanus HepTAHBIX H Fa30BBIX MeCTOPOKAEHUH
Buaer Ne 29
1. TermmoBEIe METOABI BO3CUTCBUS Ha IIJIACT
2. O0BEKT U cucTeMa pa3paboTKH.
3. YcnoBus 3aeranus yriieBOJIOPOJIOB B 3eMHOM KOpe
Hoanucey npenogaBares Hoanuck 3aBenyromero kadeapoii

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3ZOBAHUSI POCCUMCKOM ®EJEPALIMA
IT'PO3SHEHCKUWM I'OCYJAPCTBEHHbBIV HE®TAHON TEXHUYECKUA YHUBEPCUTET
uMeHu akagemuka M.Jl. MuIJMoHIMKOBA
HMHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jducuuniauna "Pa3padoTka u 3kcniyaTauus He)TAHBIX M Fa30BbIX MECTOPOKAeHU
Bujer Ne 30
1. ®dusnko-XxUMHUYECKHE METOBI BO3IEHCTBUS Ha IUIACT
2. KommpeccopHslii crioco6
3. F'maporiHaAMHUYeCKUe ONPECIICHUS OCPETHECHHBIX 3HAYCHIH HEKOTOPHIX TAPaMeTPOB HE(PTSHBIX ITACTOB —
MIPOHHUIIAEMOCTH U MOIITHOCTH
Hoanuch npenogaBartess Ioanuck 3aBeayromero kadeapoii

KpuTtepumn onieHKu 3HAHWI TPU pUeMe 3a4eTa

- He 3a4YTEHO BBICTABJISICTCS aCIMPaHTY, €CJIU JIaH HE IMOJIHBIA OTBET, MPEACTaBISIOIINN
co00if pa3po3HEHHBIC 3HAHMSI TI0O TEME BOIIPOCA C CYIICCTBCHHBIMU OIIMOKAMHU B OTIPEICIICHUSIX;
MPUCYTCTBYIOT (hParMEeHTApHOCTh, HEJIOTUYHOCTh HW3JIOKEHUS; aCIUPAHT HE OCO3HACT CBS3b
JAHHOIO IOHATHUS, TEOPHM, SIBICHUSA C JPYTUMHU OOBEKTaMHM JUCLHMIUIMHBL, OTCYTCTBYIOT
BBIBOJIbI, KOHKPETHU3AIUS U IOKA3aTeIIbHOCTh U3JIOKEHUS; pedb HE TPAMOTHAs; TOTIOJHUTEIbHBIC
Y YTOYHSIOIIKME BOIPOCHI IMPENoJaBaTesis HE MPUBOAAT K KOPPEKLUMH OTBETa acCHUpPAHTA HE
TOJIBKO Ha MOCTaBJICHHBIN BOIIPOC, HO U HA IPYTUe€ BOIIPOCHI AUCLUILIUHBL;

- 32YTEeHO BBICTABJISETCS aCIUPAHTY, €CJIU JIaH MMOJHBIM pa3BEpPHYTHII OTBET HA

MOCTAaBJICHHBIN BOIIPOC; TIOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUN 00 00BEKTE;
JI0Ka3aTeNIbHO PACKPBITHI OCHOBHBIE TIOJIOKEHUS TEMBI; B OTBETE MPOCIICIKUBACTCS YeTKAS
CTPYKTYpa, JIOTUYeCKasi OCIeI0BATEILHOCTD, OTPaXAIOIIasi CYIIHOCTh PACKPhIBAEMBIX
MIOHSITUIA, TEOPHUI U SBIICHUH; 3HAHUE 00 0OBEKTE IEMOHCTPHUPYETCS Ha (hOHE MIOHUMAHHMSI €TO B
CUCTEeME JaHHOW HAYKH M MEXIUCIUTUTMHAPHBIX CBs3ei; OTBET U3TI0KEH JINTEPATYPHBIM
SI3BIKOM B TEPMHUHAX HAYKH; MOTYT OBITh JIOMYIIICHBI HEOYCTHI

JK3aMeH
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MHMHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPALINA
T'PO3SHEHCKHWM I'OCYJAPCTBEHHbBIV HE®TAHON TEXHUYECKWIA YHUBEPCUTET
uMeHu akagemuka M.Jl. MuJMoHIKOBa
HWnacTuTyT HehTH M raza
I'pynna """ Cemectp ""

Jducuunauna "Pa3zpadoTka u 3kcniayaTauust He)TAHBIX M Fa30BbIX MECTOPOIKAeHU i
Buser Ne 1

. ImmynbcHO-ymapHOE BO3AEHCTBIE HA MPH3a00HYIO 30HY CKBAXKITHBI
. OKCIUTyaTalus CKBaXXUH MIPU HU3KNX 3a00MHBIX JABICHUIX
. KanutanbHplii peMOHT CKBaXUH

Hoanucek npenogaBares Hoanuck 3aBeayromero kadeapoi

MHUHHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3BOBAHUSI POCCUMCKOMN ®EJIEPALIMA
TPO3HEHCKHWW T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHH akagemuka M./l. MujuiHOHIIUKOBA
HNHcTutyT HepTH M raza
I'pymna "" Cemectp ""

Jucnuniauna "PazpadoTka u 3kcniiyaTanusi HepTAHBIX M Fa30BbIX MeCTOPOKACHUIH
buier Ne 2

. DKCIUTyaTalys CKBOXKUH ITyOMHHO-HACOCHBIMU YCTaHOBKaMHU
. YCTaHOBKH JIs TOJrOTOBKU HE()TH
. TemioBbIe METO/IBI BO3IEMCTBHUS Ha ILUIACT

IMoanucek npenogasBaTest IMoanucek 3aBeayomero kageapoi

MUHHUCTEPCTBO HAYKH ¥ BBICIHIEI'O OBPA30OBAHUSI POCCUICKOM ®EJIEPAIIAN
T'PO3ZHEHCKMI T'OCYJIAPCTBEHHBIV HE®TAHOW TEXHUYECKA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuismMoHImmuKoBa
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""

Jducuunnauna "Pa3padorka u 3kcniyarauus HepTAHBIX M ra30BbIX MeCTOPOKACHUI

Buier Ne 3
. OO01Ke MOHATHUS O TOPHBIX MOPOIAX
. CxeMmsbI cOOpa ra3a v KOHJICHCaTa Ha IPOMEBICIIE
. 3aMepHbIC yCTaHOBKH CHCTeM Hedrerazocoopa
IHoanuck, npenogaBareJis Ioanucek 3aBexyomero kapeapou

MWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJAEPAIIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHu akagemuka M.Jl. MUIJIMOHIIMKOBA
HNucruTyT HedTH UM rasa
I'pynna """ Cemectp ""

Jucnuniauna "Pa3zpadoTka u dKcniayaTanus HepTAHBIX H ra30BbIX MeCTOPOKAEeHU
Bujer Ne 4

. Onpenenenne 3a00iHOTO AAaBIEHUS B CKBAKIHAX
. O0BexT 1 cucteMa pa3paboTKu
. TerutoBble MeTO/IbI BO3JIEHCTBUS HA IJIACT

Hoanucey npenogaBartess Ioanuck 3aBeayromero kadeapoii

MWHHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJAEPAIIANA
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T'POSHEHCKHU TOCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKWI YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiiMoHmmuKoBa
HNHcTuTyT HepTH M raza
I'pynna """ Cemectp ""
Jucnnniauna "PazpadoTka u 3KkcmiIyaTanusi HeTAHBIX H ra30BbIX MECTOPOKACHUH
Buaer Ne 5§
1. UccnenoBaHre CKBaXKWH METOJIOM YCTAaHOBUBIIMXCSI OTOOPOB MPH JITUTEIBHOMN CTAOMIM3aIUU TABICHUS U
nebura
2. CxeMbI cOopa ra3a v KOHJIeHCcaTa Ha TIPOMBICIIE
3. ObopymoBaHue, MPUMEHSIEMOE IS [TO3EMHBIX PabOT CKBAKUH
Hoanucey npenogapartess Ioanuck 3aBeayromero kadeapoi

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJAEPALIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHOM TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiMoHIMKOBa
HNucruTyT HedTH UM rasa
I'pynma """ Cemectp ""
Jucnuniauna "Pa3zpadoTka u dKcniayaTanus HepTAHBIX H Fa30BbIX MeCTOPOKAEHUH
Buier Ne 6
. PerynupoBanne pa3paboTkn HETSHBIX U Ta30BBIX MECTOPOXKICHUI
2. 'mapaBanueckuii pa3pbIB MacTa
3. KanurtanbHbIi peMOHT CKBaXKUH
Ilonnmuck npenogasartes IMoanucek 3aBeayomero kapeapou

—_—

MHWHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJAEPAIIANA
T'PO3HEHCKHWW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHH akaaemuka M./{. MUIIHOHIIMKOBA
HWncTuTyT HehTH M raza
I'pynna """ Cemectp ""
Jucnunauna '"Pa3zpadoTka u 3kcnyaTanus HepTAHBIX M ra30BbIX MeCTOPOKACHUI
Buaer Ne 7
1. IHCTpYMEHT, MPUMEHAEMBIN AT MOA3EMHBIX PAOOT CKBaKUH
2. Cucremsl pa3paboTKH Oe3 BO3/ICHCTBUS 1 C BO3JICHCTBHEM Ha IIJIACT
3. OKcIutyaralys CKBayKHH TITyOMHHO-HACOCHBIMH yCTaHOBKaMH
Iloanuck npenoxaBaresis IHopnuck 3aBenyromero kapeapoi

MHHHUCTEPCTBO HAYKHM U BBICHIETO OBPA3OBAHUSI POCCUMCKOM ®EJEPAIIMA
TPO3HEHCKHWW T'OCYJIAPCTBEHHBIN HE®TAHONW TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIUKOBA
HNucTutyT HepTH M raza
I'pynna """ Cemectp ""

Jucnuniauna "PazpadoTka u 3kcniiyaTanusi HepTAHBIX M Fa30BbIX MeCTOPOKACHUIH
Buier Ne 8

—

. YCTaHOBKH IS TOJrOTOBKU HE(DTH

2. DNEeKTPOTHAPABINIECKOE BO3ACHCTBIE HA MPH3a00ITHYIO 30HY CKBaYKITHBI

3. ®akTOpHI, OCIOKHAIOIINE IIPOLIECC IKCIUTyaTalul CKBAKUH

Hoanucek npenogaBartess Hoanuck 3aBeayromero kadeapoii

MHWHHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIAA
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T'PO3HEHCKHWI I'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiiMoHmmuKoBa
HNHcTuTyT HepTH M raza
I'pynna """ Cemectp ""
Jucnnniauna "PazpadoTka u 3KkcmiIyaTanusi HeTAHBIX H ra30BbIX MECTOPOKACHUH
Busaer Ne 9
1. UccrnenoBanue CKBaXXMH METOJIOM YCTaHOBUBIIUXCSI OTOOPOB MPH JUTUTEIBHON CTAaOMIN3aIMY IABIICHHS 1

nebura
2. TemnmoBele METOABI BO3ACHCTBUS Ha IIACT

3. OOmMe NoHATHS 0 TOPHBIX HOPOAAX
Ioanuck 3aBeayromero kadeapoi

Hoanucey npenogapartess

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJAEPALIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHOM TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiMoHIMKOBa
HNucruTyT HedTH UM rasa
I'pynma """ Cemectp ""

Jucnuniauna "Pa3zpadoTka u dKcniayaTanus HepTAHBIX H Fa30BbIX MeCTOPOKAEHUH
Buaer Ne 10

1. LleHTpOOEIKHBIE TEKTPOHACOCHI
2. PactBoprMOCTh HE(TH 1 1aBIICHHE HACHIIICHNS Ta3a B HEPTH
3. IMnynbcHO-ynapHOE BO3AEHCTBUE HA MPU3a00IHYI0 30Hy CKBaXKUHBI

Ilonnmuck npenogasartes IMoanucek 3aBeayomero kapeapou

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUSI POCCUMCKOM ®EJEPAIIMA
T'PO3SHEHCKHWM I'OCYJAPCTBEHHBIV HE®TAHON TEXHUYECKUIA YHUBEPCUTET
uMenn akagemuka M./[. MujutnoHIIIuKoBa
HWncTuTyT HehTH M raza
I'pynna """ Cemectp ""

Jducuuniauna "Pa3padoTka u 3kcniayaTauust He)TAHBIX M Fa30BbIX MECTOPOKAeHU I
buier Ne 11

1. KucnoTtHoe Bo3felicTBHE Ha IPU3a00ITHYIO 30HY CKBaYKIUHBI
2. PanimoHanbHas cxema pa3MelleHHs CKBKUH B HETSIHBIX IUIACTAaX C HAOPHBIM PEKUMOM

3. Onpenenenue 3amacoB rasa
Ioanuck 3aBeayromero kadeapoii

Ioamuceh npenoaaBaTeIst

MHHHUCTEPCTBO HAYKHM U BBICHIETO OBPA3OBAHUSI POCCUMCKOM ®EJEPAIIMA
TPO3HEHCKHWW T'OCYJIAPCTBEHHBIN HE®TAHONW TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIUKOBA
HNucTutyT HepTH M raza
I'pynna """ Cemectp ""

Jucnuniauna "PazpadoTka u 3kcniiyaTanusi HepTAHBIX M Fa30BbIX MeCTOPOKACHUIH
buier Ne 12

1. 3amepHbIe YCTaHOBKHU cucTeM HedTerazocbopa
2. UccrnenoBanue CKBRXMH METOJIOM YCTaHOBUBIIHUXCSI OTOOPOB P JUTNTEIBHON CTAONIN3AIMN IaBICHAS U

neobura
3. DNEeKTPOTHIPABIMYECKOE BO3ACHCTBHE Ha MPH3a00WHYO 30HY CKBAYKHHEI

Hoanucey npenogaBartess Hoanuck 3aBeayromero kadeapoi

MHWHHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIAA
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T'PO3HEHCKHWI I'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiiMoHmmuKoBa
HNHcTuTyT HepTH M raza
I'pynna """ Cemectp ""
Jucnnniauna "PazpadoTka u 3KkcmiIyaTanusi HeTAHBIX H ra30BbIX MECTOPOKACHUH
Bujer Ne 13

. OcobeHHOCTH pa3pabOTKU Ta30KOHICHCATHBIX MECTOPOXKICHUN

OU3NKO-XUMUYECKUI CBOMCTBA HEPTH U ra3a

. Cucremsl pa3paboTku 6e3 BO3AEHCTBHS 1 C BO3JCHCTBHEM Ha IIACT

IHoanucks npenogaBareJis IMoanucek 3aBeayomero kapeapou

MHUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPAIIMA
T'PO3HEHCKHUW T'OCYJAPCTBEHHBII HE®TAHOM TEXHUYECKHAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""

Jucnuniauna "Pa3zpadoTka u dKcniyaTanus HepTAHBIX H Fa30BBIX MeCTOPOKAEHUH

Buaer Ne 14
. OnpenencHue 3amacoB rasa
. TuapoanHaMuueckas cxema HeTSHOM 3aexu
. YCTaHOBKH [Tl TOJTOTOBKU HE(PTH
Hoanucey npenogaBares Hoanuck 3aBenyromero kadeapoii

MWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®ENEPAIIANA
T'PO3HEHCKHWW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHu akagemuka M.Jl. MuIJMoHIMKOBA
HMHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""

Jucnuniauna "Pa3zpadoTka u 3KcnyaTanus He)TAHBIX M ra30BbIX MeCTOPOKAEHUI
Buser Ne 15

. PactBopuMocTh HedTH U 1aBIICHHE HACHIIIEHHS Ta3a B HePTH
. ®oHTaHHBIN cIOCO0

. OxpaHa Opr)KaIOIIIGI\/’I Cpeabl IpU MTPOU3BOACTBE NOA3EMHBIX PEMOHTOB CKBaKUH

Hoanucey npenogaBartess Hoanuck 3aBeayromero kadeapoi

MHUHHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPALIMA
T'PO3SHEHCKHWM I'OCYJJAPCTBEHHbBIV HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHH akagemuka M./l. MuuUIHOHIIUKOBA
HncrutyT HedpTH M raza
I'pynna "" Cemectp ""

Jucouniauna "Pa3zpadoTka u 3kcniiyaTanus He(pTAHBIX H Fa30BbIX MeCTOPOKACHUIH
Buier Ne 16

. YcnoBus 3aneranus yriieBoJIOpoJI0B B 36MHOM Kope
. CHucTeMbI COBMECTHOIO cOOpa 1 TpaHCIopTa He(TH U ra3a
. Onpenenenne 3a00HOTO TAaBICHUS B CKBOKHHAX

Hoanuce npenogasaress Hoanuck 3aBeayromero kadeapoi

MHWHHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIAA
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T'PO3HEHCKHWI I'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiiMoHmmuKoBa
HNHcTuTyT HepTH M raza
I'pynna """ Cemectp ""
Jucnnniauna "PazpadoTka u 3KkcmiIyaTanusi HeTAHBIX H ra30BbIX MECTOPOKACHUH
Bujer Ne 17

1. CucreMbl COBMECTHOTO cOOpa M TpaHCIOpTa HEPTH U Ta3a

2. DKcIUTyaTanus CKBAKUH MITyOMHHO-HACOCHBIMH YCTaHOBKaMU

3. OmpeneseHue 3amacoB ra3a

IHoanucks npenogaBareJis IMoanucek 3aBeayomero kapeapou

MHWHHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIAA
T'PO3HEHCKHUI I'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAU YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucnuniauna "Pa3zpadoTka u dKcniyaTanus HepTAHBIX H Fa30BBIX MeCTOPOKAEHUH
Buier Ne 18
1. ParmonanpHast cxeMa pa3MeIIeHUs CKBRKUH B HE(TSIHBIX TUIACTAX ¢ HAIIOPHBIM PEXIMOM
2. BubpoBo3eiicTBre Ha IPHU3a00HHYI0 30HY CKBOKUHBI
3. O0opynoBaHue, MPUMEHSIEMOE TSI MTOJI3EMHBIX Pa0OT CKBAKUH
Hoanucey npenogaBares Hoanuck 3aBenyromero kadeapoii

MWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®ENEPAIIANA
T'PO3HEHCKHWW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHu akagemuka M.Jl. MuIJMoHIMKOBA
HMHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucnuniauna "Pa3zpadoTka u 3KcnyaTanus He)TAHBIX M ra30BbIX MeCTOPOKAEHUI
Buner Ne 19
1. MHCTpYMEHT, IPUMEHSEMBII IS TIOI3EMHBIX pab0T CKBaXXIH
2. Onpenenenne 3a00HOTO TAaBICHUS B CKBOKHHAX
3. T'uaponuHaMUYecKne onpeeNieHns] OCPeTHEHHBIX 3HAUYeHU I HEKOTOPBIX NMapaMeTpOB HEPTAHBIX IIACTOB —
MIPOHUIIAEMOCTH ¥ MOIIHOCTH

Hoanuch npenogaBartess Ioanuck 3aBeayromero kadeapoii

MWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIAA
I'PO3HEHCKHUI TOCYJAPCTBEHHBII HE®TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIUKOBA
HNucTutyT HepTH M raza
I'pynna """ Cemectp ""
Jucnuniauna "PazpadoTka u 3kcniiyaTanusi HepTAHBIX M Fa30BbIX MeCTOPOKACHUIH
BuJjer Ne 20
1. Hogeiilme criocoObl 9KCILTyaTallul CKBAXXUH
2. KucnoTtHoe Bo3eilicTBHE Ha TIPU3a00IHYIO 30HY CKBaYKIUHBI
3. PanonanbHas cxema pa3MeIleHHs CKBaKHH B HE(TAHBIX [UIACTaX C HATIOPHBIM PEXUMOM
Hoanucek npenogaBartess Hoanuck 3aBeayromero kadeapoii

MHWHHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIAA
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T'PO3HEHCKHWI I'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiiMoHmmuKoBa
HNHcTuTyT HepTH M raza
I'pynna """ Cemectp ""
Jucnnniauna "PazpadoTka u 3KkcmiIyaTanusi HeTAHBIX H ra30BbIX MECTOPOKACHUH
Buaer Ne 21
1. O6opynoBaHue, MPUMEHSIEMOE JIJIS MOI3EMHBIX Pa00T CKBAXKHH
2. CucreMbl COBMECTHOT'O cOOpa M TpaHCIOpTa HEPTH U Taza
3. TuapoauHaMUYecKre ONpeesIeHUs] OCPETHEHHBIX 3HAUSHU I HEKOTOPBIX MapaMeTpOB HEPTAHBIX MIACTOB —
MIPOHUIIAEMOCTU U MOUTHOCTHU
Hoanucey npenogapartess Ioanuck 3aBeayromero kadeapoi

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJAEPALIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHOM TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiMoHIMKOBa
HNucruTyT HedTH UM rasa
I'pynma """ Cemectp ""

Jucnuniauna "Pa3zpadoTka u dKcniayaTanus HepTAHBIX H Fa30BbIX MeCTOPOKAEHUH
Buaer Ne 22

—_—

. Kommpeccopnsrii ciocod

2. O6opynoBanue a1 cOOpa U MOATOTOBKU HehTH

3. ®oHTaHHBIH CITOCOO

Ilonnmuck npenogasartes IMoanucek 3aBeayomero kapeapou

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUSI POCCUMCKOM ®EJEPAIIMA
T'PO3SHEHCKHWM I'OCYJAPCTBEHHBIV HE®TAHON TEXHUYECKUIA YHUBEPCUTET
uMenn akagemuka M./[. MujutnoHIIIuKoBa
HWncTuTyT HehTH M raza
I'pynna """ Cemectp ""

Jducuuniauna "Pa3padoTka u 3kcniayaTauust He)TAHBIX M Fa30BbIX MECTOPOKAeHU I

Buuter Ne 23
1. O6BexT 1 cucreMa pa3paboTKu
2. O6opynoBanue 17151 cOOpa M MOATOTOBKH HETH
3. OOmme NOHATHS 0 TOPHBIX TOPOAAX
Ioanmuch npenogasareJist IMoanuck 3aBexyromero kageapoi

MUWHHUCTEPCTBO HAYKH ¥ BBICHIEI'O OGPA3OBAHUSI POCCUICKOM ®EJIEPAIIAN
I'PO3HEHCKHUI I'OCYJIAPCTBEHHBIN HE®TSAHON TEXHUYECKU YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIUKOBA
HNucTutyT HepTH M raza
I'pynna """ Cemectp ""
Jucnuniauna "PazpadoTka u 3kcniiyaTanusi HepTAHBIX M Fa30BbIX MeCTOPOKACHUIH
Buaer Ne 24
. PerynupoBanue pa3paboTki HE(TIHBIX U Ta30BbIX MECTOPOKICHUI
2. DKcIuTyaTanus CKBaKWH MPH HU3KUX 3a00WHBIX TaBICHUSIX
3. KucnotHoe Bo3aeiicTBre Ha IPH3a00MHYTO 30HY CKBaKHHBI
Hoanucek npenogaBartess Hoanuck 3aBeayromero kadeapoii

—

MHWHHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIAA
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T'PO3HEHCKHWI I'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiiMoHmmuKoBa
HNHcTuTyT HepTH M raza
I'pynna """ Cemectp ""
Jucnnniauna "PazpadoTka u 3KkcmiIyaTanusi HeTAHBIX H ra30BbIX MECTOPOKACHUH

Bujer Ne 25
1. Texymii peMOHT CKBaKHH
2. M'mapomuHaMudeckas cxeMa He(TSHON 3aJIeKH
3. Pexxumsbl paboTHI HEPTAHBIX MJIACTOB
IHoanucks npenogaBareJis IMoanucek 3aBeayomero kapeapou

MHWHHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIAA
I'PO3HEHCKHUI r'OCYJIAPCTBEHHBIN HE®TSAHON TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucnuniauna "Pa3zpadoTka u dKcniyaTanus HepTAHBIX H Fa30BBIX MeCTOPOKAEHUH
Buier Ne 26
1. ®duznueckoe cocTossHIE HE(TH U ra3a NP PasIMuHbIX YCIOBHSIX B 3AJICKH
2. mnynbcHO-yIapHOE BO3ACHCTBIE HA MPU3a00HYIO 30HY CKBAYKITHBI
3. OOBexT u cucreMa pa3paboTKu
Hoanucey npenogaBares Hoanuck 3aBenyromero kadeapoii

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3ZOBAHUSI POCCUMCKOM ®EJEPALIMA
IT'PO3SHEHCKUWM I'OCYJAPCTBEHHbBIV HE®TAHON TEXHUYECKUA YHUBEPCUTET
uMeHu akagemuka M.Jl. MuIJMoHIMKOBA
HMHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jducuuniauna "Pa3padoTka u 3kcniyaTauus He)TAHBIX M Fa30BbIX MECTOPOKAeHU
Buner Ne 27
1. Cuctemsl pa3paboTku 6e3 BO3AEHCTBHS U C BO3CHCTBHEM HA TIACT
2. 'maponuHaMudeckas cxeMa He()TSHOHN 3aJIeku
3. TennoBEIe METOBI BO3ACHCTBUS Ha ILJIACT
Hoanucey npenogaBartess Hoanuck 3aBeayromero kadeapoi

MHUHHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPALIMA
TPO3HEHCKHWW T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHH akagemuka M./l. MuuUIHOHIIUKOBA
HncrutyT HedpTH M raza
I'pynna "" Cemectp ""
JAucnuniauna "Pa3padoTka u dKcIiIyaTanusi He)TAHBIX U Ta30BBIX MECTOPOKIeHUIH
buier Ne 28
1. I'mapaBnuyeckuii pa3phIB IUIacTa
2. 'mpponuHaMuuecKkue OnpeielieHNsl OCPEIHEHHBIX 3HAaUeHUH HEKOTOPBIX MTapaMeTpOB HE(TSHBIX IIACTOB —
MIPOHHUIIAEMOCTH U MOIITHOCTH
3. Pexxumbl paOOTHI HEPTAHBIX IJIACTOB

Hoanucek npenogaBartess Hoanuck 3aBeayromero kadeapoii

MHWHHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIAA
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T'PO3HEHCKHWI I'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiiMoHmmuKoBa
HNHcTuTyT HepTH M raza
I'pynna """ Cemectp ""
Jucnnniauna "PazpadoTka u 3KkcmiIyaTanusi HeTAHBIX H ra30BbIX MECTOPOKACHUH
Bujer Ne 29
1. UMnysibcHO-yAapHOE BO3JEHCTBHE HA TIPH3a00HHYIO 30HY CKBaXKHHBI
2. OcobeHHOCTH Pa3pabOTKH ra30KOHAEHCATHBIX MECTOPOKACHUN
3. LleHTpOoOEKHBIE ITEKTPOHACOCH
IHoanucks npenogaBareJis IMoanucek 3aBeayomero kapeapou

MUHHUCTEPCTBO HAYKH ¥ BBICHIEI'O OBPA30OBAHUSI POCCUIACKOM ®EJIEPAIIAN
T'PO3HEHCKHUI I'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAU YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucnuniauna "Pa3zpadoTka u dKcniyaTanus HepTAHBIX H Fa30BBIX MeCTOPOKAEHUH
Buaer Ne 30
1. PesxuMbl paboTHI HE(PTSHBIX TIACTOB
2. ParmmonanpHast cxeMa pa3MeIIeHUs] CKBRKHUH B HE(TSIHBIX TUIACTAX C HAIIOPHBIM PEXIMOM
3. Texymuii peMOHT CKBa)KUH
Hoanucey npenogaBares Hoanuck 3aBenyromero kadeapoii

Kpurepun oneHKu 3HAHUI CTYIeHTAa HA IK3aMeHe

OueHka «OTIMYHO»  BBICTABISAETCS CTYAEHTY, IIOKa3aBLIEMY BCECTOPOHHHUE,
CUCTEMAaTHU3UpPOBaHHbIE, IIyOOKHE 3HAHHUS Yy4eOHOW MporpamMmbl IUCHUIUIMHBI W yMEHHE
YBEPEHHO MPUMEHATh WX HA MPAKTUKE TpPU PEUICHHH KOHKPETHBIX 3a1a4, CBOOOJHOE U
MpaBUILHOE 00OCHOBaHUE MPHUHSATHIX pemeHuii-(20 6amios)

OneHka «XOpOIIO» - BBICTaBIISIETCA CTYAEHTY, €CIM OH TBEPAO 3HAET Marepual,
IPaMOTHO U T10 CYLIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh MOJIyUYeHHbIE 3HAaHUS Ha MPAKTUKE, HO
JIONyCKAeT B OTBETE WM B PEILIEHUU 3a/1a4 HEKOTOPbIE HETOUHOCTH, KOTOPHIE MOYKET YCTPAHUTD
C TIOMOIIIBIO JTIOTIOJTHUTEIBHBIX BOIIPOCOB MpemnoaaBaTens. (15 6amios)

OueHka  «yJOBJIETBOPUTEIBHO» -  BBICTABISIETCS  CTYJIEHTY, IIOKa3aBIIEMY
(bparMeHTapHbIN, pa3po3HEHHBIA XapaKTep 3HAHUI, HEOCTATOYHO MPaBUIbHBIE POPMYITUPOBKH
0a30BbIX MMOHATUH, HAPYIIECHHS JOTUYECKON MOCIEI0BATEILHOCTH B U3JI0KEHUH TPOTPAMMHOTO
MaTtepuaiga, HO TIpU O3TOM OH BJIaJ€eT OCHOBHBIMU pazlelaMH Y4eOHON MpOorpaMMbl,
HEOOXOMUMBIMU JIs AalbHEHIIero OOy4YeHUsS W MOXKET MPUMEHSTHh IOJYYCHHBIC 3HAHUS 10
oOpasiy B crangapTHoi cutyaruu. (10 6amios)

OlLieHKa «HEYJIOBJIETBOPUTEIBHO» - BBICTABISETCA CTYACHTY, KOTOPBIA HE 3HAeT
0o0JIbIlIel YacTH OCHOBHOT'O COJIEpKaHUsl y4eOHOM MporpaMmbl JUCHUILINHBI, JOMYyCKAeT TpyObie
omuOKu B (POPMYIMPOBKAX OCHOBHBIX MMOHSATHA JUCUUIUIMHBI W HE yMEET HCIOJIb30BaTh
MOJTyYEHHBIE 3HAHUSA MIPU PEIICHUN TUIIOBBIX MPAKTUYECKUX 3a]1a4.

YcneBaeMoCTh CTYJIEHTOB 10 Yy4yeOHOMY Kypcy HE3aBUCHMO OT ero oOIei
TPYIOEMKOCTH B TE€UYEHHE CEMECTpa OlleHHMBAaeTCs MakcuMaibHO B 100 OamaoB W BKITIOYAET
TEKYIUHA KOHTPOJIb YCIIEBAEMOCTH, KOTOPBIM MPEIIOJIAracT OLECHKY aKTMBHOCTH ayIUTOPHOMU

37



paboThl CTyJE€HTAa B TEUCHHME CEMecTpa: claya JabopaTOpHBIX paboT;pyOeKHBIH KOHTPOJb,
KOTOPBIN MPOBOJUTCS MO MaTepHrajaM MPOWJEHHBIX TEM, B BUJE MHUCMEHHBIX paboT B nepuoy 1-

oif U 2-0if aTTecTalMii; cCaMOCTOSTENbHYIO0 Pa0OTy CTYyJIEHTa, KOTOpas OCYIIECTBIIAECTCS B BUJC
HanucaHue pedepaToB;BbIIOTHEHHS MPAKTUIECKUX PabOT U UX 3aIIUTHI.
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