[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0

NHbopmaumsa o Bnagenbue:

ONO: Muruzes NIPHIALCTPEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHUS POCCUMCKOM ®EIEPAILINHA
LlomkHocTb: PekTop OEJTEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJ)KETHOE OBPA3OBATEJIBHOE

ﬂaTa nognncaHmg: 31.07.2026 11:15:45 quE)KI[EHI/IE BLIC EFO OBPA3OBAHI/I$I

YHUKanbHbIi np Y i - e - o
936bcc35c29 6fﬁ%%ﬁ%ﬁ%&%@&}#§é§%ﬁ%%H OTAHOU TEXHUYECKNUHN YHUBEPCUTET

A M. JLMWIJTHOHIIIMKOBA

Kadenpa «bypenue, pa3pa6oTka u 3xcnjyatauus HeQTAHBIX U Ta30BbIX MECTOPOKIEHUI»

YTBEPXIEH

Ha 3aceaHnu Kadeapbl

« 04 » 05 2026 r., npotoxon Ne 14
3aBenytommii kKadenpoi

A.IIl. Xananos

(noonucw)

@®OH]I OLIEHOYHBIX CPEJCTB I10 YYEBHOU JUCIHUTLJINHE
«Pa3paboTka He(PTAHBIX U ra30BbIX MECTOPOKIAEHUIN»

CnenmnajibHOCTh
21.05.06 HedrerazoBbie TEXHUKA U TEXHOJIOTHS

Cnennaamsanus
«Pa3paboTka u SKcIuTyaTaryst HeQTSHBIX U Ta30BBIX MECTOPOKICHHI»

KBanupurkauus
I'opHBIil HXKEHED

T'ox Hayama moarortosku - 2026

CocTaBuTEND NU.N. Anues

I'po3nsrii — 2026



ITACIIOPT
®OHJIA OLIEHOYHBIX CPEJACTB IO YYEFHOM JUCIAILINHE

«Pa3paboTka HePTAHBIX M FA30BBIX MECTOPOKICHUID)

(HauMEeHOBaHWE JUCITUTIIIHBI)

Koa konTpoaupyemoii HaumenoBanme
Ne Kountponupyembie pasaennl (TeMbl)
KOMIIeTeHIINH OLIEHOYHOT O
n/n JUCHHUIJINHBI
(WM ee yacTH) cpeacTBa
Ob6cyxnenue
| | BBenenue OITK-3 YHACHUS
cooOmIeHui
, ®u3nyecKue CBOMCTBA TOPHBIX MOPOJT OIIK-3 OGcyxene
| — KOJIJIEKTOPOB HE(TH U raza MK-1 COOOLICHHIA
; DU3UKO-XMMUYECKHE CBOMCTBA OTTK-3 O6cyxene
| MpUPOIHBIX YIIEBOAOPOI0OB MK-1 cOOBMmeH i
i Ob6cyxnenue
4. | Tumsl 3aexent yriaeBoaopoaoB OTTK-3 YHNCHHS
cooOmIeHn
OcobenHocTH pa3paboTKu HEDTIHBIX
5 u ra3oBbIX 3aJIeKeN co OIIK3 O6cyenue
© | CII0KHONIOCTPOEHHBIMU COOBmeH i
KOJIJIEKTOPaMU
] Pexumbl  paboThl  HEPTSIHBIX U OITK-3 OGeysenme
| ra30BBIX IUIaCTOB MK-1 COOBIICHHi
Onpenenenue OCHOBHBIX
roKa3zarelsieu, XapaKkTEepU3yIOLINX
7 pasn4yHble CUCTEMBI  Pa3pabOTKU OIIK-3 O6cyxenne
HEPTSIHBIX, ra30BbIX 17§ TK-1 cooOMmeHHii
Tra30KOHJEHCATHBIX MECTOPOKACHUI
Teopetnueckue OCHOBBI
] MPOEKTUPOBAHUSI HETIHBIX 51 OIIK-3 ObcyxneHne
ra30BbIX MECTOPOKICHUN HK-1 COOOIICHHIT
[IporpammMHBIe cpencraa TSt
9 IIPOEKTUPOBAHUSA 5 ONTUMM3ALIUU OIIK-3 Ob6cyxnenne
mpoliecca pa3paboTKH MECTOPOKIACHUN IK-1 cooOnIeHui
0 HpOMLIIJ_IJ'IeHHaiI pa3paboTka He(TIHBIX OITK-3 O6cysxenue
MECTOPOAACHIH [K-1 cooOIIeHU
Cucremsl pil3pa60TKI/I HEPTSIHBIX OLK.3 O6CyKeHe
1] | MECTOpOXIEHMH C  HCIOIB30BaHUEM i cooGIeHuit
3aBOTHEHUS Bam-ompoc
I'mapoarHamMuyeckue OCHOBBI
12 | HIPOCKTHPOBaHMUs Pa3pabOTKH HEPTAHBIX OIIK-3 O6cyxnenne
MECTOPOXKACHUI IK-1 COOOIEHNI




Pa3paboTka HEPTIHBIX MECTOPOKIACHHI O6CyxKIeHHe
C TPUMEHEHHEM METOAOB YBEIMYCHHUS OIIK-3 o
13 TK-1 cooOmIeHni
HedreoTnaun Biun-onpoc
[IpoGnemMbl W BapHaHThl Pa3pabOTKH OITK-3 O6cysxnenne
14 | mecropoxnenns TIK-1 COOOIICHUI
bami-onpoc
OIIK-3 Ob6cyxnenue
15 | Hccnenosanue CkBaXKuH U I1aCTOB COOBLICHHIA
[TK-1
bami-onpoc
6 Pazpabotka ra30BBIX ) u OITK-3 O6CysKeH1e
ra30KOHJICHCATHBIX MECTOPONKICHUIM MK-1 COOBIICHHIA
17 | AHamus npouecca pa3paboTKu OIIK-3 OG6cyxenue
[1K-1 COOOIIIEHU I
18 | Hedre- rasoornaya miacros OIIK-3 ObcyxneHne
IIK-1 co00IIEeHN T
Ob6cyxnenue
o Kontpomes u perymupoBanme mporecca OITK-3 coo}(;mian/i
pa3paboTku MK-1
baun-onpoc
NEPEYEHDb OIIEHOYHBIX CPEACTB
HaumenoBanue IIpencraBiienue
Ne KpaTkas xapakrepucTuka
OIIEHOYHOT 0 OIIEHOYHOT'0 CPeCTBA
n/m OIIEHOYHOTI'0 CpeCTBa
cpeacTBa B onne
CpelcTBO ~ KOHTpPONSL ~ YCBOEHHS  y4eOHOTO
Marepuaiga  TeMbl azgena WK a37e’ioB
p - pasil pasil Bomnpocs! o temam /
1 Bnuy-onpoc JUCHUIUIMHBI, OPraHU30BaHHOE Kak ydeOHOe
paszaenaM AUCHUIIIHHBL
3aHsTHE B BHJIE cOOECEOBAHMS MPETOAaBaTeNs C
00y4aIUMHUCS
IMpoxykT caMOCTOSITeNbHONW pabOThl CTYyNEHTA,
MPECTABIISIONIHIA CO00 MyOIUYHOE BBICTYTUICHUE
Obcyscoenue pel m y . y TeMbl JOKJIAI0B,
2 no peLIeHHI0 OTIpe/IeIeHHON y4ebHo- N
coobwenue N . COOOILIEHU
MPaKTUYECKOMW, y4eOHO-MCCIIeIOBATENILCKOW HWIIN
Hay4YHOU TEMBI
Bua npoMexyTo4YHO# aTTecTaluu MpeHa3HAYeH
3 Sauem JUTsL OLICHKH CTETICHH noctkenus | KoMIuiekT BOIpocoB K
3alJIaHUPOBAHHBIX  PE3YyJIbTaTOB OOYYEHHUS IO 3a4eTy U OUJIEeTOB
3aBEPIICHHUIO U3YUCHHS MOAYJIS AMCIIUILTHHBI
Bua npomexxyToyHO#M aTTecTalMu MNpegHa3HaYeH
A Tp Y H pen Kommnekt
JUTSL OLICHKHU CTETICHH JOCTHIKCHUS
4 Dxzamen DK3aMEHAIIMOHHBIX
3alJIaHUPOBAHHBIX  PE3YJIbTATOB OOYYEHHUS IO
OMIJIETOB 1 BOIIPOCOB
3aBEPIICHHUIO U3YYCHHS AUCIUITIIMHBI

BOITPOCHI IS BJIUL-OITPOCA

1. Ilenu u 3amaum AUCHMIIIAHBI
2. T'panynomerpuueckuii (MEXaHUYECKUIA) COCTAB MOPO/I.
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KapGonaTHoCTh MOPO/I.

[TopucTOCTh U MPOHUIIAEMOCTh TOPHBIX TOPOJI.

Konnekropckue cBOHCTBA TPEIIMHOBATHIX TOPO/I.

VY nenpHas MOBEPXHOCTh TOPHBIX MOPOJI.

Ou3nyecKkoe COCTOSTHNE HEPTH U ra3a MpU Pa3IUYHBIX YCIOBUAX B 3aJIEKU.

duznyeckue cBoWCcTBa HETH U rasza.

XHUMHYECKUH cocTaB HEPTH U Taza.

10. PacTBOprMOCTb ra3a B He(TH.

11. Knaccudukanus HedTu u rasa.

12. YcnoBus 3ajeranus yrieBoa0poI0B B 36MHOM Kope.

13. Cxemaruzanus yCJIOBHIA pa3paOdOTKH.

14. MeTo1bl U3yYEeHUS CIOKHOTOCTPOCHHBIX (HEOTHOPOIHOCTH) KOJIJIEKTOPOB.

15. IToka3zaTenu reoIorn4ecko HEOJHOPOAHOCTH ILJIACTOB.

16. Buibl HEOTHOPOTHOCTH.

17. Mozaenu miacTos.

18. OOure NoHATUS PO PEKUM ILJIATOB.

19. Ynpyruii pexum.

20. PexxuM pacimpstonierocs rasa.

21. I'a3oHanopHbI€ PEKUMBI.

22. BoioHanopHbI€ PEKUMBI.

23. I'paBUTAIIMOHHBIN PEKUM.

24. PexxuM pacTBOPEHHOTI'O rasa.

25. CMelIaHHbIN PEXUM.

26. [lapameTp MIIOTHOCTH CETKU CKBAYKUH.

27. Y nenbHbINA U3BJICKaeMbIH 3armac HeTH.

28. IlapameTpbl 1009 HE(PTH, Ta3a U KUIAKOCTH.

29. Temn pa3paboTKH.

30. ITapameTp 00BOAHEHHOCTH MPOAYKLIUU.

31. Temn orGopa KUIKOCTH.

32. BogonedtsiHoii daktop.

33. Pacxo/J1 HarHETAaEMBIX B IJIACT BELIECTB.

34. PacripeienieHne JaBleHUs B IIACTE.

35. IlmacToBas TeMmeparypa.

36. PactipeienieHne CKBaXWH TIO Croco0aMm MoabeMa JKHAKOCTH C 32008 Ha JTHEBHYIO
MOBEPXHOCTb.

37. OcHoBHBIE (PaKTOPHI pa3paOdOTKH U UX TUITHA3AIHS.

38. Dranbl pa3paboTKH HEPTIHBIX MECTOPOKICHUN

39. Brienenre THIIOB MECTOPOKICHUH /1711 TPOEKTUPOBAHUSI.

40. TexHOIIOTMYECKUE TPOEKTHBIE JOKYMEHTHI.

41. CocTaBiieHrE€ IPOEKTHBIX JOKYMEHTOB.

42. IlocnenoBaTenbHOCTh BBIIIOJIHEHUS POEKTHBIX IOKYMEHTOB

WX kW

Kpurtepuu oueHku (8 pamkax mexyweu ammecmayuu,)

Peenamenmom BPC I'THTY npedycmomperno 15 b6annos 3a mekywyro ammecmayuio.
Kpumepuu oyenxu paspabomanvl, ucxoos uz paszoenenus oannos: 10 6annog 3a oceoeHue
meopemuyecKux 60npoco8 OUCYUNIUHbL, 5 6al108 — 3a 8bINOJIHEHUe NPAKMUYECKUX 3A0aHUIL.
KpuTtepun onieHKH 0TBETOB Ha TeOpeTHYECKHE BONPOCHI:

- 0 6annoe evicmasnaemca cmyoeHmy, eciu OaH HenoHbll omeem, TPEACTABISIONNNA OO0
pa3pO3HEHHBIE 3HAHHUS IO TEME BOMPOCA C CYMIECTBEHHBIMU OIIMOKaMU B OIpPENCICHHSIX.
[IpucyTcTBYIOT (hparMeHTapHOCTh, HEIOTHYHOCTh H3JOKeHHs. CTyIEeHT HE OCO3HaeT CBA3b
JAHHOTO TIOHATHS, TEOPUH, SIBICHUS C APYTUMU O0BEKTaMH JUCHUILTUHBL. OTCYTCTBYIOT BBIBOIBI,
KOHKpETH3aIlusl M JI0Ka3aTeIbHOCTh W3J0KeHusa. Peub HerpamortHas. JlomomHWTENbHBIE U
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YTOYHSIOLIME BOIPOCHI IIPEI01aBaTesl He MPUBOAAT K KOPPEKILIMU OTBETA CTYI€HTa HE TOJIBKO Ha
MOCTaBIICHHBINM BOMIPOC, HO M HA JPYTHe BONPOCHI AUCIUILTUHBL.

- 1-2 6annoe evicmasnsemca cmyoeHmy, eciu OaxH HeOOCMAMOYHO NOJHbIU U HEOOCMAMOYHO
paseepuymulti omeem. Jloruka M TOCIEIOBaTENbHOCTb M3JI0KEHUS HMEIOT HapyLIEHMS.
Jomnyiiensl omuOKd B PaCKpbITHH MOHATUN, ynoTpeOiaeHun TepMUHOB. CTyA€HT He CrocoOeH
CaMOCTOSITEJIbHO BBIJCINUTh CYLIECTBEHHbIE W HECYLIECTBEHHbIE IPU3HAKKM W IPUYUHHO-
CIIEICTBEHHBIE CBSI3U. CmyoeHm modxcem KOHKpemusupoeams 0000ueHHble 3Hanus, 00Ka3as Ha
npUMepax ux 0CHOBHbvLE NOJONHCEHUSL MOILKO C HOMOWbIo npenooasamens. Peuesoe oghopmnenue
mpebyem nONpPagox, KoppeKyuu.

- 3-4 oannoe evicmaenaemca CmyoeHmy, eciu OaAH NOJHbIU, HO HEOOCMAMmMOYHO
nOCIe008amenbHblli OMeen Ha NOCMABIeH bl 60NPOC, HO TIPU 3TOM MT0OKa3aHO YMEHUE BbIIACIUTh
CYLLIECTBEHHBIE U HECYILIECTBEHHBIE IIPU3HAKYU U IPUUNHHO- CJICJCTBEHHbIE CB3U. OTBET JIOrMYEH
U U3JIOKEH B TEPMHHAX HayKu. Mozcym Ovims donywenvl 1—2 owubku 6 onpedeieHu OCHOBHbIX
HOHAMUU, KOMOpble CMYOeHm 3ampyOHAEMCs UCNPABUMb CAMOCMOAMENbHO.

- 5-66annoe evicmasnsiemca cmyoeHmy, ecau OaH NOJHGIU, PA3GEPHYMbIU omeem Ha
IIOCTaBJICHHBI BOIPOC, IMOKA3aHO YMEHHE BBIJACIUTh CYLIECTBEHHbIE U HECYLIECTBEHHbIE
MPU3HAKU, IPUYMHHO- CIIEJICTBEHHBIE CBSI3U. OTBET YETKO CTPYKTYPUPOBAH, JIOTHUEH, U3JI0KEH B
TepMHHAX HayKu. OOHaKo OonyujeHvl He3Hayumenbhvle OWUOKY Ul HeOoYemsl, UCNPABTIeHHbIE
CMYOeHmoM C NOMOWBIO «HABOOAUUXY BONPOCOE NPEN00ABAMEIIsL.

- 7-8 6annoe evicmasnsemca cmyoenmy, eciu OaH NOJHGIU, PA3GEPHYMbIL Omeem Ha
MOCTaBIICHHBIA BOIPOC, OOKA3AMENbHO PACKPbIMbL OCHOBHbIE NOJIONCEHUs. meMbl; B OTBETE
IIPOCIIEKUBAETCS YETKasl CTPYKTYpa, JIOrMuecKas MOCIe10BaTEIbHOCTh, OTPAXKAOIAsi CYILIHOCTh
pacKpbIBa€MbIX OHATUMN, TEOPHA, IBICHUI. OTBET U3JI0KEH JTUTEPATYPHBIM S3bIKOM B TEPMUHAX
HayKu. B omeeme Oonyujenvl Heoouemuvl, UCNPABLEHHbIE CIYOEHMOM C NOMOUbIO NPEnooasamens
- 9 o6annosé evicmasnaemca cmyoeHmy, eciu OaH MNOJHbIU, pPA36epPHYMbIl Oomeem Ha
MIOCTaBJICHHBIN BOIIPOC, IOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTe, T0Ka3aTeIbHO
PacKpbITBl OCHOBHBIE IIOJIOKEHHMSI TEMBbI, B OTBETE€ MPOCIEKUBACTCS YETKas CTPYKTypa,
JIOTHYECKasl MOCJEI0BaTEIbHOCT, OTPAXKAIOLIAs CYIIHOCTh PACKpbIBAEMBIX IMOHATHH, TEOpUH,
ABIICHUH. 3HaHUue 06 0OveKxme 0eMOHCMpUpyemcs Ha oHe NOHUMAHUSL e20 8 cucmeme OaHHOU
HAYKU U mexcoucyuniunapiolx cesazeti. OTBET U3JI0KEH JUTEPATYpHBIM SI3bIKOM B TEPMHHAX
HayKu. Mozaym 6vims donyujenvl Hedouemul 6 onpedesieHuu NOHAMULL, UCIPABTIeHHble CTYOEHMOM
CAMOCmMosIMenbHO 8 npoyecce omeemd.

- 10 6annoe evicmaensemca cmyoeHmy, eciu OaH NOJHLIU, pPA3GEPHYMbIU omeem Ha
MIOCTaBJIEHHBIH BONPOC, T[IOKa3aHa COBOKYMHOCTh OCO3HAaHHBIX 3HaHUH 00 0OBEKTe,
MPOSIBIISIONIASCS B CBOOOJHOM OMEPUPOBAHUU TMOHSATUSMHU, YMEHUU BBIIEIUTH CYIIECTBEHHbIE U
HECYIIIECTBEHHbIE €r0 MPHU3HAKHU, NPUYMHHO-CIEJICTBEHHbIE CBSI3U. 3HaHUE 00 0OBeKTe
JEMOHCTpHUpYeTCs Ha (DOHE TIOHMMAHUS €ro B CHCTeMe JaHHOW HAyKH M MEeXIUCHIUIIITMHAPHBIX
cBsazeil. OTBeT popMynupyeTcs B TEpMUHAX HAYKH, U3JI0KEH JTUTEPATypPHBIM SI3bIKOM, JIOTHUEH,
JOKA3aTeNeH, 0eMOHCMPUPYem a8mopCKyio NOZUYUIO CIYOeHma.

Bannvt 3a memy 6v1600amca Kak cpeoHuil 6an1 RO 3a0AHHBIM CHYOEHIY 60NPOCAM, HE CUUMAsA
KOJIUYeCmeo «HAGOOAWUX) U Y OUHAIOUWUX 60NPOCOS.

bannwl 3a mexyuwiyro ammecmayuio 661600amcsa Kak cpeoOnuil 6ain no ecem memam.

TeMbl 17151 CAaMOCTOSITEILHOTO U3Y4YCHUSA
1. VHTerpupoBaHHBIN aHAIU3 TEOJOr0o-Teo(U3nYecKor MHPOPMAMU U CO3JaHue OOBEMHBIX
MoJiernelt 3asexel HeTH U raza

2. TlpoexTupoBaHue pa3pabOTKH HEPTIHBIX MECTOPOKICHUIN

3. MogenupoBaHue pa3padOTKu HEPTIHBIX MECTOPOKICHUI

4. TexHoreHHble (PaKTOPHI, BIMSIIONINE HA JOU3BICYEHHE OCTATOUYHBIX 3a11acoB HEPTH

5. TIpombIcnOBO-reOpU3NUECKUN  CUCTEMHBIM  KOHTPOJb 32  IPOLECCOM  Pa3paboOTKU
MECTOPOXKACHUN

6. DTanmHOCTb U NEPUOJIUYHOCTb MCCIEA0BAHNN, U UX KOMIUIEKCUPOBaHHE

5



11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21

22.
23.
24.
25.
26.

27.
28.

N —

A

10.
11.
12.
13.
14.
15.

16.
17.

[lpyHOIMOBl WHTEpHpPETaMM W AWHAMAYECKOTO aHajiW3a pPEe3yJlbTaToOB IPOMBICIOBO-
reo(pU3NYeCcKOro KOHTPOJIs

Knaccudukarust MecTopoxIeHHH 110 COCTaBy YIJIEBOAOPOIOB U BEJIMUYHHE 3aI1acoB
Koadduuuent nepreornadn npu pasinyHbIX pexXuMax padboThl He()TAHBIX IJIACTOB

. Paznuunaple momxompl K g00bue  HedTH  (KIaccHUUKAIUSA  CHUCTEM  pa3pabOTKH

MECTOPOKACHUI)

CucreMbl M TEXHOJOTMHM Pa3pabOTKH HEQTSAHBIX MECTOPOKICHUH C HCKYCCTBEHHBIM
NOJEPKAHUEM IJIACTOBOIO AABJICHUS

OCHOBHBIE TUIIBI U 3TAIBl MOACIUPOBAHUS

['eonoruueckue (MaTeMaTHUECKUE) MOJIEIH TJIACTOB

MozenupoBaHue IPOLECCOB Pa3padOTKU HEPTIHBIX MECTOPOKACHUIN
Pa3paboTka He(TSIHBIX MECTOPOXKIACHHIA MIPU YIIPYTOM PEXUME

Pa3paboTka HEDTAHBIX MECTOPOKICHUN B PeXKMME PACTBOPEHHOTO ra3a
3aKOHOMEPHOCTH JIBUYKEHUS KUJIKOCTH B IIOPUCTOM cpene (3akoH Jlapcu)
IToBEepXHOCTHOE HATSKEHUE

OTtHOCHTEBbHBIE (Da30BbIE TPOHUIIAEMOCTH

Pa3paboTka TpeuHOBaTO-MIOPUCTHIX IJIACTOB ITPU BHITECHEHUH HEPTH BOJIOM

. O0mme mpencTaBIeHUsT O TPEIMHOBATOCTH MPOAYKTUBHBIX IIIACTOB W (MIBTPALIUU

KUJKOCTU B HUX

Pa3paboTka miacToB ¢ aHOMaJIbHO BHICOKMM IIJIACTOBBIM JIaBJICHUEM

Pa3paboTka MecTOpoKIeHUI C HEHBIOTOHOBCKOM HE(THIO

MeTo/1bl U3BJICUCHUS TSDKEIBIX He(PTEl U IPUPOTHBIX OUTYMOB

[Tpo6GieMbl U ePCIEKTUBBI JOOBIYU HEPTIHBIX CIAHIEB

OneIT ¥ OCHOBHBIE TPOOJIEMBI pa3pabOTKH He(Tera3oBbIX M HEPTETra30KOHICHCATHBIX
MECTOPOXKICHU I

Pa3zpaboTka u dKcIITyaTaus MOPCKUX He(PTEra30BbIX MECTOPOKICHHIA

BriTecnenue HedTu U3 MI1acTOB BOJHBIMU pacTBopamu [TAB

Ilepevens Tem aJs pedepara
JlepopManimoHHbIE U TPOYHOCTHBIE CBONCTBA TOPHBIX MOPOJL
VYnpyrue u3MeHeHHs KOJUIEKTOPOB B Ipolecce pa3padOTKU HAIKCIUTyaTaluu HEPTSHBIX U
ra3oBbIX MECTOPOKICHUN
BnusiHue naBneHus Ha KOJUIEKTOPCKUE CBOMCTBA MOPOJ
HccnenoBanue CBOMCTB MIacTOBBIX HedTEH
M3meHeHne CBOUCTB He()TH B Mpeienax He(hTEeHOCHON 3alexH
CocTosiHME 0CcTaTOYHOM (CBSI3aHHOM) BOJIbI B HEPTSHBIX U Ia30BbIX KOJIJIEKTOPAX U METO/IbI €€
OIpeeIeHus
BnusiHue ctpoeHus yrieBoJOpoJIOB, JaBJIECHUS M TEMIEpaTypbl Ha (a3oBble MpPEBpallCHUS
ra30KOH/IEHCATHBIX CUCTEM
Kputnueckass  temmepaTrypa M KPUTUYECKOE  JIaBJIEHUE  MHOTOKOMITIOHEHTHBIX
YTIEBOIOPOAHBIX CMeECEN
Brnaroconep:kanue NpUPOIHBIX Ta30B U TAa30KOHAECHCATHBIX CHCTEM. BIIHMSHHUE BOJBI Ha
(a3oBbIe peBpaIIeHus YIiIeBOI0pOI0B
dusnueckre CBOMCTBA ITACTOBBIX BOJI
PerynupoBanue pa3paboTKu HEPTSIHBIX M Fa30BBIX MECTOPOKICHUN
PanmonanpHast cxema pa3MellleHus: CKBaKUH B HEPTIHBIX IJIACTaX ¢ HAIIOPHBIM PEKUMOM
Mojenu m1acToB U MPOLECCOB pa3pabOTKH
Tumer Moaenel mIacToB
[IporHo3upoBaHue W3MEHEHMs [aBJICHUS Ha KOHTYpe HE(TSHOTO MECTOPOXKIEHHS IpH
YIOPYTOM peXXuMe B 3aKOHTYpHOU 00JacT Iacra
Pa3paboTka TpenmHOBaTO-MOPUCTHIX IJIACTOB MPH BHITECHEHUH HE(TH BOAOH
OnbIT 1 Ipo6sIeMBI pa3zpaboTKH MECTOPOKACHUN ¢ IPUMEHEHUEM 3aBOAHEHUS
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18.

19.
20.

21

e A
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Pa3paboTka MecTOpoKJIeHUI MyTeM 3aKaukKd TEIJIOHOCUTENIEH B IJIACT METOJOM TEIUIOBBIX
O0TOPOYEK

[IpoekTHbIE TOKYMEHTHI MO Pa3padoTKe HEPTIHBIX MECTOPOKICHUI

OcHoBHBIE CBE/IEHUS O MpOlieccax TEIJIO- U MaccollepeHoca

. @aKTOpPBI, OrpaHUYMBAIOLIUE IPUMEHEHHE ITPOLIECCOB, IIPU BEITECHEHUH HEPTHU ApOM
22.
23.

OCHOBBI POIIECCOB BHYTPUILIACTOBOI'O TOPEHUS
YcTaHOBIEHHE TEXHOJIOTHYECKOTO PEKMMa pabOThI Ta30BbIX U T'a30KOHIEHCATHBIX CKBAYKUH

IIpumepHbIii IepeYeHb TeM /ISl KYPCOBOI0 NMPOeKTa
['eonoro-pusnueckas XxapaKTepUCTUKA ra30BbIX U ra30KOHICHCATHBIX 3aJIeKen
OU3NKO-XUMHUYECKUE CBOMCTBA MPUPOAHBIX YTIIEBOIOPOIOB
AHanu3 pa3paboTKH MECTOPOKICHUH MPUPOTHBIX Ta30B
AHanu3 pa3paboTKi HEPTAHBIX MECTOPOKICHUI
Pa3paboTka razoBbIX U ra30KOHAEHCATHBIX MECTOPOXKACHUM.

Pa3paboTka HeTAHBIX MECTOPOKIACHHIA.

Teopernueckre OCHOBBI pa3pabOTKH ra30BbIX MECTOPOKICHUM
TeopeTnueckre 0CHOBBI pa3pabOTKU HE(YTAHBIX MECTOPOKACHUN
PerynupoBanue pa3paboTKu ra30BbIX MECTOPOKICHUN

. PerynupoBanue pa3paboTku HEPTIHBIX MECTOPOKACHUIN

. UccnenoBanue ra3oBbIX U Ta30KOHEHCATHBIX CKBaKUH

. UccnenoBanue HEQTSIHBIX CKBAXXUH

. PazpaboTka HE(TIHBIX MECTOPOKICHNUN C MPUMEHEHHEM METOI0B YBEIHUEHHS He()TEOTAauH
. PazpaboTka He(TAHBIX MECTOPOXKICHUN C HUCIIOJIB30BaHUEM 3aBOIHEHHUS

. [IpoGnemMbl 1 BapuaHThI pa3pabOTKH MECTOPOKICHUS

YueOHO-MeTOANYECKOEe o0ecTievyeHne 11 CAMOCTOSATeJIbHOI padoThl CTY1eHTOB
[IpoekTHpoBaHne M MOJCIUPOBAHHE DPA3PAOOTKU HE(PTAHBIX MECTOPOXKICHHH 3araaHoil
Cubupu : yuebnoe nocodue / A. K. Sradapos, C. K. Coxomixo, 1. U. Kitemenxko [u mp.]. —
Tromens : TroMeHCKHI MHAYCTpUanbHbli yHUBepcureT, 2017. — 215 c. — ISBN 978-5-9961-
1567-9. — Tekct : anekTpoHHBIN // DnekTpoHHO-OMOMMoTeyHast cuctema [PR BOOKS:
[caiiT]. — URL: http://www.iprbookshop.ru/83721.html
Mycun M.M. Pa3paboTka HEDTAHBIX MECTOPOXKIEHUN : ydueOHoe mocobue / M. M. MycuH,
A. A. Jlunaes, P. C. Xucamos ; nog penakuueid A. A. JlumaeBa. — 2-e u3a. — Mocksa,
Bonorapa : Uadpa-Unxenepus, 2019. — 328 c. — ISBN 978-5-9729-0314-6. — Tekcr :
AIIEKTPOHHBIH // DnekTpoHHO-O0nbmuoreynas cucrema [IPR BOOKS : [caiir].

Martepuansl, COOpaHHbIE BO BpeMs IPOXOKIECHUS TPAKTUK

JeBAThIN cemMecTp

Bonpocs! k nepBoii pyoeKHOH aTTecTaluu
[enun u 3ana4n TUCHUATIIMHBI
I'panynomerpuueckuil (MEXaHUUECKUI) COCTaB MOPOJ.
Kapb6onaTHOCTh TIOpOI.
ITopucTOCTH TOPHBIX MOPOI.
IIpoHMIIaEMOCTH TOPHBIX MOPOJI.
Konnekropckue cBONCTBA TPELIMHOBATHIX IOPOI.
VY nenpHas NOBEPXHOCTh TOPHBIX MTOPOJ.
du3nuecKoe CoCTOSIHUE HE(PTH U ra3a MpH pa3iIMyHbIX YCIOBUAX B 3aJIEXKH.
®duznyeckue cBoWcTBa HEPTH U rasa.

. XUMHUECKHUI cocTaB HETH U rasa.

. PactBopruMoOCTb raza B HEQTH.

. Knaccugukanus nedru u raza.

. YcnoBus 3aiieranus yriaeBoJA0pOI0B B 3€MHOM KOpE.

7


http://www.iprbookshop.ru/83721.html

14. Cxemaruzanus yCJIOBHIA pa3padOTKH.

15. MeToibl U3y4eHUs CIOKHOTIOCTPOCHHBIX (HEOTHOPOIHOCTH ) KOJIIIEKTOPOB.
16. [TokazaTenu reoJoru4eckoil HeOIHOPOAHOCTH TIJIACTOB.

17. Buibl HEOTHOPOTHOCTH.

18. Mozaenu miacTos.

19. OOune NoHATUS PO PEXKUM IIJIATOB.

20. Yopyruii pexum.

Oo0pasen BapuanTa 1Jisi npoBeeHus1 1 pyOe:kHOM aTTecTaluu

MHUHUCTEPCTBO HAYKH U BBICIIETO OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUA
I'PO3HEHCKHI T'OCYIAPCTBEHHBII HE®TSIHON TEXHUYECKU YHUBEPCUTET
uMeHH akagemMuka M.Jl. MuiimoHImuKoBa
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucouniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHHI "
Buier Ne 29
1. Konnekropckue cBONCTBA TPEUIMHOBATHIX OPOI.
2. duznueckoe cocTOsTHUE HE(TH M T'a3a IPH PA3IHNIHbBIX YCIOBUAX B 3AJICKH.
3. I'paBUTALIMOHHBII PEXKUM.
IMoanuck npenopaBaTtens Ioanuck 3aBeayromero kadeapoi

Bonpocsl ko BTOpO#i py0e:kHO# aTTecTallun
PexxuMm pacmmpsronierocs rasa.

I'a30HanopHbIE PEKUMBI.
BozonanopHsie peKxUMBL.
I'paBUTALIMOHHBIN PEXUM.

Pexxum pacTBOpeHHOrO rasa.
CMelaHHbIl PeXUM.

[TapameTp IJIOTHOCTH CETKH CKBAXKHH.

©X Nk W=

VY nenbHBIN U3BJIEKaeMbIN 3an1ac HEPTH.
[TapameTps! 106bIYM HEPTH, Ta3a U KUAKOCTH.
. Temn pa3zpaboTkwu.

— e \O
—_— O

. [TapameTp 0OBOJTHEHHOCTH TTPOTYKIIUH.

—_
[\

. Temm oTOOpa >KUIKOCTH.
. Bononedtanoii gpakrop.

—_—
A W

. Pacxon HarHeTaemsIX B IUIACT BEILECTB.
. Pactipeienienuie naBieHus B IJIaCTe.
. IInacToBas Temmneparypa.

—_—
~ O\ WD

. Pacipenenenne ckBaxMH 1o cmoco0aM MoOAbeMa JKUAKOCTH C 32008 Ha JIHEBHYIO
MOBEPXHOCTb.

18. OcHOBHBbIE (pakTOPHI pa3pabOTKU U UX TUITU3ALIHSL.

19. DTansl pa3paboTki HEPTAHBIX MECTOPOKIACHHIMA

20. Belgenenue TUIOB MECTOPOKICHUN JIJISl IPOEKTUPOBAHHSI.

21. TexHOIOTHMYECKHE IPOEKTHBIE JOKYMEHTHI.

22. CocTaBiieHUE NPOEKTHBIX TOKYMEHTOB.

23. IlocienoBaTeNbHOCTD BBIIIOJIHEHUS IPOEKTHBIX JOKYMEHTOB

Oo0pa3sen BapuaHTa 1151 NPOBeAeHUs 2 PyOe:KHOM aTTecTaluu



MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3BHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET

HMeHH akajgemuka M./{. Mu1IHOHIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnuniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHMI "

Buaer Ne 17
1. ®m3nueckue cBoWcTBa HE(YTH U Ta3a.
2. Pexxum pacmmpstonerocs rasa.
3. [TapameTps! 1o0OBIYN HEPTH, Ta3a U )KAIKOCTH.
Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

X NNk =
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Bomnpocsl k 3a4ery
Llenu u 3a7a4n JUCIIUTLIAHEI

['panynomerpudeckuil (MEXaHUUECKUI) COCTaB IIOPOI.

KapOonatHocTs mopos.

[ToprcTOCTh M MPOHUIIAEMOCTH TOPHBIX TOPOJ.

KounekTopckue cBoicTBa TPEIIMHOBATHIX TOPOI.

VY nenbHast MOBEPXHOCTh TOPHBIX HOPOJ.

dusnueckoe cocTosIHUE HE(PTU U ra3a Npy pa3iIuyHbIX YCIOBUAX B 3AJIEXKH.
dusnueckue cBONCTBAa HEPTH U raza.

XUMHUECKUH coCcTaB HEPTH U raza.

. PactBopuMoOCTH ra3a B HepTH.

. Kimaccudukanus nedtu u raza.

. YcIl0BUS 3aJIeTaHus YTIIEBOIOPOIOB B 36MHOM KOpE.
. CxemaTu3anus ycioBui pa3paboTKu.

. MeTonbl U3ydeHus ClI0KHOIOCTPOSHHBIX (HEOAHOPOIHOCTH ) KOJJIEKTOPOB.
. IToka3zarenu reosornyeckoi HEOAHOPOAHOCTH IJIACTOB.
. Buzpl HeogHOpOJHOCTH.

. Mojienu miacToB.

. O61mure NoHATHSI PO PEKUM ILIATOB.

. YIIpyruii pexum.

. Pexxum pacmmpsiroerocs rasa.

. 'a30HanopHbIE PEKUMBI.

. BogoHanopHble peXxUMBI.

. I'paBUTaniMOHHBIN PEXKUM.

. Pexxum pacTBOpeHHOr0 rasa.

. CMelIaHHBIN PEKUM.

. [TapameTp NIIOTHOCTH CETKU CKBAXHUH.

. Y 1enbHbIi U3BIEeKaeMbli 3a11ac HEPTH.

. [TapameTps1 1006191 HEDTH, Ta3a U )KUIKOCTH.

. Temn pa3zpaboTkH.

. [TapameTp 0OBOTHEHHOCTH TTPOTYKIIHH.

. Temm or6opa KHUIKOCTH.

. Bononedrsanoii dakrop.

. Pacxon HarHeTaembIX B IUIACT BEILECTB.

. Pactipeienienrie naBieHus B IJ1acTe.

. IllmacroBas Temneparypa.



36. PactipeienieHne CKBOKHMH IO CIOcCO0aM MOIbeMa JKUIKOCTH C 3a00s Ha JTHEBHYIO
MOBEPXHOCTb.

37. OcHoBHBIE (HAaKTOPBI PA3paOOTKHU U UX TUITH3AIIUSL.

38. Dranbl pa3paboTKi HEPTIHBIX MECTOPOKICHUN

39. Briaenenre TUIIOB MECTOPOKAEHUH /1711 IPOEKTUPOBAHUSI.

40. Texnomoruueckue npoekTHbie JoKyMeHTHI (OI1K-4).

41. CocrapiieHUE MPOEKTHBIX JOKYMEHTOB.

42. IlocnenoBaTeNbHOCTh BBIMOIHEHUS IPOSKTHBIX JOKYMEHTOB

Oopa3zen Ous1eTa 1uis 3a4era

MHHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPA3OBAHIA POCCI/II?'ICIfOﬁ OENEPALINN
I'POBHEHCKHWU I'OCY JAPCTBEHHbLIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

—

m 200NN R WD -

— O

12.
13.
14.
15.

16.

nMeHH akageMuka M.Jl. MHWUIMOHIITMKOBA

Jucuumummna «Pazpadorka HeTAHBIX U ra30BbIX MECTOPOKIEHUID)
WuctutyT__HedTu U raza cnenuanuianus «PazpaboTka u sxcruryaTanusi HeQTIHbIX
MECTOPOKIEHUI» cemecTp 9
buner 1

Buaber HeogHOpOIHOCTH.

[TapameTp 0OBOAHEHHOCTH MPOIYKITUH.

[TocnenoBaTenbHOCTh BBIITOJIHEHUS TPOCKTHBIX JOKYMEHTOB.
YTBepxkaaro:

« _» 20 T 3as. kagheopoii

HecsaTplii cemecTp
Bonpocsl k nepBoii pyoe:kHO# aTTecTANINH
Buael nporpaMMHBIX CPEICTB.

TpeboBaHMs K TPOrPaMMHBIM CPEJICTBAM.

TpeboBanus kK ”HPOPMAITMOHHOMY 00€CIIEUEHHUIO.

TpeboBanus K MPOrpaMMHOMY OOECTIEUEHUIO.

TpebGoBaHus K TOKYMEHTHPOBAHHUIO IIPOIPAMMHBIX CPECTB.

TpebGoBaHMs K TEXHUYECKOMY OOECIIEUEHUIO TPOrPaMMHBIX CPEJCTB.
VYcnoBus BBoJa HEPTSIHBIX MECTOPOKICHUI B MPOMBIIIIEHHYIO pa3paboTKy.
Buzpsl 3an1acoB ¥ epCreKTUBHBIX PECypcoB HE(PTH.

Cucrema pa3paboTKu HEYTAHBIX MECTOPOXKICHHH

. Cucrema pa3paboTKH ¢ 3aKOHTYPHBIM U PUKOHTYPHBIM 3aBO/IHEHHEM.
. Cucrembl pa3pabOTKU C BHYTPUKOHTYPHBIM 3aBOJHEHHMEM: BHYTPHKOHTYPHOE IUIOIIAIHOE

3aBOJHEHHUE; PSIAHBIE CUCTEMBI 3aBOJHEHUS.

[IpenmyiiecTBa M HEIOCTATKX BUAOB 3aBOTHEHUM.

['unpoauHamuyeckas cxema He(PTSIHOM 3aJIeXKu.

PanmonanpHas cxema pa3MenieHus: CKBaXUH B HE(TSAHBIX TUIACTaX C HATIOPHBIM PEKUMOM.
['uppoarHamMuyeckue ONpeNeNieHUusT OCPEIHEHHBIX 3HAYE€HUH HEKOTOPbIX MapaMeTpoB
HE(TSAHBIX TUIACTOB — MPOHUIIAEMOCTH ¥ MOIITHOCTH.

['unpoauHamMudeckue pacyeTbl TMOKaszaTelned pa3padOTKH TIpH  Pa3lUYHBIX PEKUMAaX
JPEHUPOBAHMS 3aJIEXKEH
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17.
18.
19.
20.

BriTecHenne HepTH U3 TUIACTOB PACTBOPUTEIISIMHA M Ta30M ITPU BHICOKOM JIaBJICHUH.
Pa3zpaboTka MeCTOpOXKIEHUH C UCIIOJIb30BAHUEM 3aKAUKH B IJIACT JBYOKHCH YTIEpoa.
MeToap!I TENI0BOr0 BO3ICHCTBHS Ha IIACT.

BryTtpumiactoBoe ropeHue.

Oo0pasen BapuanTa 1151 npoBeeHust 1 pyOe:kHOM aTTecTaluu

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA30OBAHHUS POCCUNCKOM ®EJEPALIMA
T'PO3SHEHCKHUI T'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMenn akanemuka M./, MujutHoHIIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucuuniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHMI "
buner Ne 27

1. Teoperudeckue OCHOBHI IPOSKTHPOBAHUS HE(YTIHBIX U Ta30BBIX MECTOPOXKICHUN
2. Tunsl 3anexel yriaeBoiopoaoB
3. Pa3paboTka He(TAHBIX MECTOPOXKICHUH C TPUMEHEHHEM METOIOB YBEIMUCHUS HEPTEOTAAUN

Hoanucey npenosaBareJist Hoanuce 3aBeayrouiero kageapoi

b =

o =N

15.
16.
17.
18.
19.
20.

21

Bonpocsl ko BTOpO#i py0e:xHO# aTTecTallun

[TpoGieMbl ¥ TPUUKHBI BOSHUKHOBEHUS UX B MpOLIECCE Pa3pabOTKE MECTOPOIKICHUS.
HeratuBHble nociencTBus npu pa3paboTke MECTOPOKIACHHUS.

[TyTu pemenus npo6iieMbl BOSHUKIINE TP pa3paboTKe MECTOPOXKACHUS U Pe3yIbTaThl.
MeTop1 U3ydeHus 3aiekell yriieBoAOpPOI0B M0 00pasiiaM TOPHBIX MOpoa U mpodam HedTH,
ra3a 1 BOJIBL.

MeTop1 U3ydeHus 3ajekell YIIIeBOAOPOIOB M0 00pasiiaM TOPHBIX MOpoa U mpodam HedTH,
ra3a 1 BOJBI.

['unpoauHamMuyecKue MeTo bl UCCIEI0BAaHUS CKBaYKUH U IIJIACTOB.

MeTto/1bI U3yUYeHHS pa3pe30B CKBAXKUH C IOMOIIBIO JeOUTOMEPOB U PacX0A0MEPOB.
['eoxumMHueckre METoIbl U3YUEHHS MPOTyKTUBHBIX IIACTOB.

TepMomeTpruyeCcKrue METOBI.

. I'e0s10r0-npOMBICIOBBIE METOBI.
11.
12.
13.
14.

Ornpenenenue 3anacoB rasa.

Pexum paboThl MECTOPOKICHUS.

Hexotopsie ocobeHHOCTH pa3pabOTKH Ta30KOHICHCATHBIX MECTOPOKICHUM.
[TpoGiieMbl pa3pabOTKU Ta30KOHICHCATHBIX MECTOPOXKIACHHUM, HAXOMAIIUXCS Ha TO3IHEH
CTaJnu pa3pabOTKHU.

AHanu3 pa3paboTKU MECTOPOKICHUSI.

Wznoxxenne nHGOPMAIUH O BHIMOTHEHUH TPOSKTHBIX PEIICHUH.
Omnpenenenue He(hTEOTAUH IIJIACTOB.

[Toxazarenu 3¢ pexkTHBHOCTH U3BIEUCHUS He(DTU U3 3aBOJHSIEMBIX TJIACTOB.
Jocturaemple 3HaueHUsI He(PTEOTHaYN U OTOOPOB U3 3aATIEKEH.

L{enb 1 3a1a4 KOHTPOJISI CHCTEMBI pa3paboTKH.

. OcHOBHBIE 1I€JIM U IPUHLHUIIBI PETYIUPOBAHUS pa3pabOTKU.
22.

OxpaHa OKpyXarllel Cpeasl U HEAP

Oo0pa3sen BapuaHTa 1151 NPOBeAeHUA 2 PyOe:KHOM aTTecTalluu
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MHUHHUCTEPCTBO HAYKH M BHICHIET'O OBPA30OBAHUS POCCUMCKOM ®EIEPAIIMA
T'PO3HEHCKHUM I'OCYJIAPCTBEHHBIA HE®TSAHOM TEXHUYECKWA YHUBEPCUTET
uMeHHd akaaemuka M./, MuJIHOHIIUKOBA
HHcTuTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuniauna "PazpadoTka HeTAHBIX U ra30BbIX MECTOPOXKICHHI"
buiter Ne

1. UccnenoBanue ckBakuH U mactoB (OIIK-1)
2. KoHTpo:b U peryiupoBaHue npolecca pa3padoTku
3. Hedrre- razootnaya ractos

Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

Nk W=

*

10.

11
12

B()l'[pOCLI K 3K3aMEHY

[lenu u 3ana4y TUCUUTIIMHBI

®dusnyecKue CBONCTBA TOPHBIX MTOPOJ] — KOJIJIEKTOPOB HEPTH U raza

OU3NKO-XUMHUYECKHE CBOMCTBA MPUPOAHBIX YTIEBOIOPOIOB

Tumnsl 3anexel yrieBo10poi0B

OcoOenHocT pa3paboTKU HE(PTAHBIX M Ta30BbIX 3allekKel CO CI0KHOMOCTPOSHHBIMU
KOJUIEKTOpaMHU

Pexxumbl paboThl HEPTAHBIX U Ta30BbIX TUIACTOB

OrpeziesieHe OCHOBHBIX TTOKa3aTelIel, XapaKTePU3YIOIIUX Pa3IndHble CUCTEMbI pa3pabOTKu
HE(TSAHBIX, TA30BBIX U Ta30KOHICHCATHBIX MECTOPOKICHHIA

TeopeTnueckre OCHOBBI MPOSKTHPOBAHUS HEPTIHBIX U Ta30BbIX MECTOPOXKICHUI
[IporpammHBIE cpeACcTBa I MPOCKTUPOBAHUS M ONTHUMHU3AIMHU IpoIlecca pa3padOTKH
mecropoxacHuit (OITK-4)

[TpomeinierHast pa3paboTka He(TIHBIX MECTOPOKIACHUIMA

. Cucremsl pa3paboTKH HEPTIHBIX MECTOPOKICHUN C UCIIOIb30BAaHUEM 3aBOITHEHUS

. 'mnpoauHamMmyeckre OCHOBBI POEKTUPOBAHUS pa3padOTKH HEPTAHBIX MECTOPOKICHUM
13.
14.
15.
16.
17.
18.
19.

Pa3paboTka HE(TSHBIX MECTOPOKIEHHUI C TPUMEHEHUEM METOJIOB YBEIUYEHUS He(hTeoT1auu
[TpoGyieMbl 1 BapuaHTBI pa3pabOTKH MECTOPOXKIEHUS

Uccnenosanue ckBaxkuH u miactos (OIIK-1)

Pa3pa0oTka ra3oBbIX ¥ ra30KOHAEHCATHBIX MECTOPOKICHUN

Amnanus mporecca pa3paboTKu

Hedte- razooraaua niactoB

KonTtpoms u peryianpoBanue nporecca pa3paboTku

Oo0pa3sen Ouitera 11 3K3aMeHa

MMHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHIA POCCI/HZCIfOI?I OEJIEPALINN
I'POBHEHCKHUU I'OCY JAPCTBEHHbLIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHHu akagemuka M. J[. MUJIIMOHIIMKOBA
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BMJIET Ne 1
Jucuunnuza «Pa3paboTka HEPTIAHBIX U ra30BBIX MECTOPOKICHUIY
WuctutyT__HedTH M raza  crenuanusanus «Pa3zpaboTka u skcryaTanus HeQTIHbIX
MECTOPOXKAEeHUID» cemecTp 10

1. Lenu u 3a1a4y JUCLUILINHBI
2. TeopeTnueckrie OCHOBBI IPOEKTUPOBAHUS HE(TAHBIX U Ta30BbIX MECTOPOXKICHHIMA
3. KonTposnb u perynmpoBaHue mporecca pa3paboTKH.
YTBEPXIAIO:
«_» 202 r. 3aB. kapenpoii «BPOHI' M» Xananos A.I11.

IpakTHYeckne 3aHATHS
JeBsATHII cemecTp
1. U3ydenue nopoa-KoJIEKTOPOB U (DIFOMI0YIIOPOB
— Ilepeuncnure 0CHOBHbIE XapaKTEPUCTUKU OPOI-KOJIEKTOPPOB U (DIIFOMIO0YTIOPOB
— Knaccudukanmii KOIIeKTOpoB TEPPUTCHHOMN MTPUPOIBI
— Kunaccsl KoiekTopoB
2. Pacuer pa3mMepoB TpeIIMH
Obpazen 3aganus: PaccunTtaTh pasMepsl TPEUIUMHBI, €CIU Pa3pbiB MPOBEACH arperarom
4AH-700, pa6otaromum Ha IV ckopoctu (Qp = 0,0146 M’/c), a 06beM kuakocTH Vi = 16,4 M>,
3a00ifHOE NaBJICHHE Pa3pbIBa Psacp = 25,47 Mlla, ropuzoHTanbHas COCTaBISIONIAs TOPHOMY
JaBIeHuIo prr =24,8 MIla. Moayns ynpyroctu mopox E — (1 + 2) 10* MITa. Kosdduruenr
[Tyaccona ropusix nopon (v = 0,2 +0,3)
3. Omnpenenenue MOPUCTOCTH, TPOHUIIAEMOCTH TOPHBIX MTOPOJT
— JlaiiTe onpeneneHue NOPUCTOCTH U MPOHULIAEMOCTH TOPHBIX TOPOL
— Tlepeuucnute OCHOBHBIE TTApaMETPhl TOPUCTOCTH U TPOHUIIAEMOCTH TOPHBIX MTOPO/T
— Ilepeuncnute OCHOBHBIE METOJbI ONPENEIECHUS MOPUCTOCTU U MPOHULIAEMOCTH TOPHBIX
HOPO/I.

IIpakTHyeckue 3aHATHA
Hecarelii cemecTp
1. Amnanus nporecca pa3paOOTKU C IPUMEHEHHEM METOJla MaTepHaJbHOTO OanaHca

[ToncunTaTh HavanpHbIE 3amackl HePTH M KOIDDULMEHT HedTeoTAaUN NpU pa3paboTKe
HeTEra3oBOM 3aJIe)KH, XapaKTEPHU3YIOMIEHCS OTCYTCTBHEM THIPOAMHAMHYECKOW CBS3H C
IUTACTOBBIM BOJIOHAMOPHBIM OacceifHOM NPHUMEPHO IO TpaHUlle HE(TEHACHIEHHON YacTu.
Hcxonuble naHHbIe 11 pacyera.

O6umii 06beM He(TeHaCHIEHHOH YacTu 3anexku Vi = 13,8 * 107 M3, a 06bem macTa,
3aHATOTO ra3oBoM mankoi, ¥y = 2,42 * 107 m’. HavanbHoe MIacTOBOE JaBIEHHE, PABHOE
JIABJICHUIO HachllleHUs: HeTu Tazom, po = 18,4 MIla; oObemHbIH KO3 UIMEHT HEDTH MpH
HaYaIbHOM JaBJIEHHH by = = 1,34 M>/M>; 06beMHBII K03()HUIMEHT ra3a ra30Boil manku bro =
0,00627 m*/m>; HauanbHOe razoconepskanue Hedt o = 100,3 M /M. TIpu ot60pe u3 3anexu Qq
=3,18*10° M Hedrut (B cTaHAAPTHBIX ycioBusx) 1 Boasl Qs = 0,167 * 10° M cpennee nmactoBoe
JIaBJIEHUE CHU3WIOCH U cTano paBHbIM 13,6 MIla. IIpu aTom cpenuumii ra3oBslii pakrop I'ep = 125
M>/M°, 06beMHbIH Koo dunuent HedTH by = 1,28 M>/M>, a 06beMHBIH K03 uIMEnT raza by =
0,00849 m*/M>. Tazocozepskanye yMeHbIIMIOCh U cTano I' = 75 M3/m°. O6beMubIi K03 uImenT
BoIbI by = 1,028. 3a paccmaTpuBaembIil IepHoT pa3padOTKU B 3aJI€Kb BTOPTIIOCH TIJIACTOBOW BOJIBI
We=1,84 % 10° M.

2. Pacuet mokazarenei pa3paboTKu C UCIIOJb30BAHUE IMIIUPUUECKON METOIUKH

OmnpenenuTh OCHOBHBIE TEXHOJOTHYECKHE MOKa3aTeaH pa3pabOTKH MPU €CTECTBEHHOM
pexxume HedrerazoBoil 3anexu. B mporecce pa3paboTku Tra3oHE(TSHOW KOHTAKT JOJDKEH
0CTaBaThCs HEMOBHKHBIM.
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B mutane popma 3anexu 61u3ka Kk KpyroBoid. Pagnyc ycioBHOro KoHTYpa He(hTEHOCHOCTH
Ru = 5 kM; pagmyc yclIOBHOrO KOHTypa ra3zoBod manku Rr. 3aiexp OKpykeHa OOIIMpHON
BOJIOHOCHOM 00J1aCThI0. YTUIbI MaJIeHHs T1acTa HeOOJIbIINE, YTO [TO3BOJISIET pacCMaTPUBATh IJ1aCT
TOPU30HTAIBHBIM, T. €. HE YYUTHIBATh BIUSHUS TPABUTAIIOHHBIX CHIL
[To 3amepaM ¢ MOMOIIBIO CKBRXKUHHBIX MAHOMETPOB M TEPMOMETPOB B IIEPBHIX Pa3BEIOUYHBIX
CKBR)XMHAX YCTAHOBJICHO, YTO HAYaJlbHOE IIACTOBOE IAaBJICHHE NMPUMEPHO PAaBHO JABJICHUIO
HachImeHus: po = pu = 25,0 MIla, a Temneparypa Tus = 100 °C. Bsskocts HedTH U BOABI B
BOJIOHOCHOH 0OJIACTH ONpPEAEIICHBI B JIAOOPATOPUH JIJISl INIACTOBBIX YCIOBUI COOTBETCTBEHHO: [y
= 2 wmlla*c, pus = 1 mlla*c. Tonmuua miacta h = 10 M, koapdunuent nponunaemoctu (k =
= 0,5%10 !> M?) omuHAKOB B Npenenax 3aJeKHM U BOJOHACHIILIEHHON OONACTH, TaK K€ KaK H
koa(ddurment nopucroctu (m = 0,25). HacelmeHHOCT, MOPOBOTO 00BeMa 3ajJeKH CBSI3aHHOU
BOJIOH Scz = 0,05.

Kputepuu oueHku (8 pavxax mexywet ammecmayuil)

Pecnamenmom BPC I'THTY npedycmompeno 15 6annog 3a mexkywyro ammecmayuro.
Kpumepuu oyenku paspabomanvl, ucxoos uz pasoenenus odainos: 10 6annoe 3a oceoenue
meopemuyecKux 60npoco8 OUCYUNIUHbL, 5 6AI08 — 34 8bINOJIHEHUe NPAKMUYECKUX 3A0aHULL.

KpuTtepun onieHKH BbINOJHEHUS MPAKTHYECKUX 3aJaHUM:

- 0 6anoB — 3a/1laHUE HE BBIMIOJHEHO (HE HAMIEHO MPaBUIBHOE PELICHHE).

- 56a1110B — 3aJaHUE BBITIOJHEHO (HAIEHO MPaBUIILHOE PELICHHUE).

bannet 3a xonmponwouyo padomy 6v1600aAmca Kax cpeOHuul 06aiil no ecem 3A0aAHUAM

KOHmMpPOJIbHOU padomul.

Bannwvt 3a meKyuwyro ammecmauuro no npaKkmu4eCcKum 3A0AGHUAM BbIBOOAMCA KAK cpeduuﬁ
oann no écem KOHmMPOJ/1bHbIM pa60maM.

14



KoHTposbHO-U3MepUTEIbHBIE MATEPHAJIbI K IHCHUIIIHHE
«Pa3padoTka He(pTAHBIX U Ta30BBIX MECTOP OKACHM I

cemecTp

MUHUCTEPCTBO HAYKH U BBICIHIET'O OBPA30OBAHUS POCCUNCKOMN ®EJEPALIMA
T'PO3SHEHCKHUI T'OCYJAPCTBEHHbBII HE®@TSAHOI TEXHUYECKUA YHUBEPCUTET
uMenu akaaemuka M./, MujuiHoHIIIUKOBA
HucruTyT HedpTH M rasa
I'pynma " " Cemectp " "

Jucnuniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHMI "

bujer Ne 1
1. Pacxox HarHETaeMBIX B IUIACT BEIIECTB.
2. Monenu njaacToB.
3. [InactoBas Temneparypa.
Ioanucey npenogaBateJist Moanuck 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKH U BBICIIETO OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUA
T'PO3ZHEHCKHI I'OCYJAPCTBEHHBIN HE®TSAHON TEXHUYECKAA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujmoHIuKoBa
HucTutyT HepTH M raza
I'pymna " " Cemectp " "

Jucnuninuna "Pa3padorka HeQTAHBIX U a30BbIX MeCTOPOXKAEHUI "

Buaer Ne 2
1. ®usznueckue cBOWcTBA HE()TH U Ta3a.
2. Temn pa3paboTKH.
3. PexxuM paciupsmonierocs rasa.
IMoanuck npenopaBaTtens Ioanuck 3aBeayromero kadeapoi

MUHUCTEPCTBO HAYKH U BBICIHIETO OEPA30BAHMS POCCUMCKOM ®EJIEPALIMN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSAHOM TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MusimoHIuKoBa
HHcTuTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnunauna '""PazpadoTka HeTAHBIX U Fa30BbIX MeCTOPOKICHHI "
Buaer Ne 3
1. Kiaccuduxanust Hedtu 1 raza.
2. PexxuM pacimpsronierocs rasa.
3. Ilocne1oBaTeIbHOCTD BHITOJIHEHHS IPOEKTHBIX IOKYMEHTOB
Hoanucey npenoxaBarteJist Hoanuck 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKH U BBICIHIETO OFPA30BAHMS POCCUMCKOM ®EJIEPALIMN
I'PO3HEHCKHI T'OCYJIAPCTBEHHBIN HE®TSAHON TEXHUYECKU YHUBEPCUTET
uMeHu akagemuka M.Jl. MuianoHIUKoOBa
HHeTruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucuunauna '""Pa3padoTka HeTAHBIX U Fa30BbIX MECTOPOKIEHHI"
Buner Ne 4
1. Dranbl pa3paboTKu HEPTSHBIX MECTOPOKICHUI
2. dusnueckue cBoiicTBa HEPTH U rasa.
3. YcnoBus 3aneranus yriieBOJ0pOI0B B 36MHOH KoOpe.
Hoanucey npenogaBarteJist Hoanuce 3aBeayrouiero kageapoi
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MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3BHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMenn akagemuka M./, MujuiHoHIIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnuniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHMI "
Buaer Ne 5
1. O0m1rIe TOHATHS PO PEKUM IUIATOB.
2. OcHOBHBIE (AKTOPHI Pa3padOTKU M NX THUITH3ALINS.
3. [TapameTp 0OBOAHEHHOCTH MPOIYKIINH.
Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHHUS POCCUNCKOMN ®EJEPALIMA
T'PO3ZHEHCKHUI T'OCYJAPCTBEHHbBII HE®@TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHHd akaaemuka M./, MuJIHOHIIUKOBA
HucTutyT HepTH M raza
I'pymna " " Cemectp " "

Jducnuniuna "Pa3zpadorka HedTAHBIX U Fa30BbIX MEeCTOPOXKAEHUI "

Buner Ne 6
1. I'paBUTAIIOHHBII PEKUM.
2. llenu ¥ 3a1a4u TUCIUILUIMHBI
3. Yopyruit pexxum.
IMoanuck npenopaBaTtens Ioanuck 3aBeayromero kadeapoi

MUHUCTEPCTBO HAYKH 1 BBICIHIET'O OEPA30BAHMS POCCUMCKOM ®EJIEPALIMN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBIN HE®TSAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIuKoBa
HucTuTyT HepTH M raza
I'pynna " " Cemectp " "
Jucnunauna '""Pa3padoTka HeTAHBIX U Fa30BbIX MECTOPOKICHHI "
Buaer Ne 7
1. Y aenbHast HOBEpPXHOCTh TOPHBIX MOPOI.
2. [InactoBas Temmneparypa.
3. I'panynomeTpuyecKkuii (MEXaHUIECKHIA) COCTaB MOPO/I.
Hoanucek npenoxaBarteJist Hoanuck 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKH U BbICIIETO OGPA30BAHMSI POCCUMCKOM ®EJIEPALIMA
I'PO3HEHCKMI TOCYIAPCTBEHHBIN HE®TSAHON TEXHUYECKW YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MunanoHmuKoBa
HHcTuTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnunauna '""PazpadoTka HeTAHBIX U Fa30BBIX MECTOPOKICHHI "

Buner Ne 8
1. PexxuM pacTBOPEHHOTO rasa.
2. 'a30HanopHbIE PEXKUMBIL.
3. BomonedrsiHOU (akTOp.
Hoanucey npenogaBarteJist Hoanuck 3aBeayrouiero kageapoi
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MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3BHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMenn akagemuka M./, MujuiHoHIIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnuniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHMI "
Buier Ne 9
1. PacnipeneneHne CKBaXXHH IO CIIOCO0aM IMOIbEMA KUIKOCTH C 320051 Ha THEBHYIO IOBEPXHOCTb.
2. Bolgenenue TUIIOB MECTOPOKIAEHUM U1l IPOEKTUPOBAHUSL.
3. CocTaBieHNE NPOEKTHBIX JTOKYMEHTOB.
Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIMA
I'PO3HEHCKHUI T'OCYJAPCTBEHHBI HE®@TAHON TEXHUYECKUI YHUBEPCUTET
uMeHHd akaaemuka M./, MuJIHOHIIUKOBA
HucTutyT HepTH M raza
I'pymna " " Cemectp " "
Jducnuniuna "Pa3zpadorka HedTAHBIX U Fa30BbIX MEeCTOPOXKAEHUI "
Buaer Ne 10
1. Pactipenienienue CKBaXKUH MO CItoco0aM MmoabeMa KHUIKOCTH ¢ 32005 Ha THEBHYIO TIOBEPXHOCTb.
2. KapOoHaTHOCTH MOPOI.
3. YcioBus 3aneranus yrieBoI0poJ0B B 3eMHOM Kope.
Moanuck npenoxaBaTes IMoanuck 3aBenyromero kadeapoi

MUHUCTEPCTBO HAYKH 1 BBICIHIET'O OEPA30BAHMS POCCUMCKOM ®EJIEPALIMN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBIN HE®TSAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIuKoBa
HucTuTyT HepTH M raza
I'pynna " " Cemectp " "

Jucnunauna '""Pa3padoTka HeTAHBIX U Fa30BbIX MECTOPOKICHHI "

Buser Ne 11
1. Kiaccudukanust Hedtu 1 raza.
2. Buzbl HEOTHOPOHOCTH.
3. lenu v 3a1a4u JUCHUTIIUHBI
Hoanucek npenoxaBarteJist Hoanuck 3aBeayrouiero kageapoi

MUHHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3BOBAHUS POCCUMCKOM ®EJEPALIMA
I'PO3ZHEHCKHI T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAA YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuninoHmuKkoBa
HucTutyT HedpTH M raza
I'pynna " " Cemectp " "

Jucnuninna "Pazpadorka HeTAHBIX U ra30BbIX MECTOPOXKICHHI"

Buaer Ne 12
1. BonoHanopHbIe peXUMBIL.
2. Dtanbl pa3paboTKy HEPTSHBIX MECTOPOXKICHNI
3. KomtekTopckue cBOWCTBA TPEIUHOBATHIX MTOPOI.
[Moanucek npenogasartens IMoanucek 3aBenyomero kageapoi

17



—_—

MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3BHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMenn akagemuka M./, MujuiHoHIIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHMI "

Buaer Ne 13

. Cxemaru3anus ycjaoBuii pa3pabOTKH.
. YenpHasi MOBEPXHOCTH TOPHBIX TIOPOJ.
. OcHOBHBIE (aKTOPHI Pa3padOTKU M UX THUITH3ALIN.

Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHHUS POCCUNCKOMN ®EJEPALIMA
T'PO3ZHEHCKHUI T'OCYJAPCTBEHHbBII HE®@TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHHd akaaemuka M./, MuJIHOHIIUKOBA
HucTutyT HepTH M raza
I'pymna " " Cemectp " "

Jducnuniuna "Pa3zpadorka HedTAHBIX U Fa30BbIX MEeCTOPOXKAEHUI "
buier Ne 14

. OcHOBHBIE (hakTOPBI pa3pabOTKU U UX TUIH3ALMSL.
. Pexxum pacummpsitrorerocs rasa.
. Busiel HEOTHOPOAHOCTH.

IMoanucey npenoaaBarteJist Moanuck 3aBeayrouero kadgeapoi

MUHUCTEPCTBO HAYKH 1 BBICIHIET'O OEPA30BAHMS POCCUMCKOM ®EJIEPALIMN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBIN HE®TSAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIuKoBa
HucTuTyT HepTH M raza
I'pynna " " Cemectp " "

Jucnunauna '""Pa3padoTka HeTAHBIX U Fa30BbIX MECTOPOKICHHI "

Buaer Ne 15

. YIIpyrui pexxum.
. Pacipenienenue naBneHus B miacTe.
. DTansl pa3paboTku HePTIHBIX MECTOPOKACHUI

Hoanucek npenoxaBarteJist Hoanuck 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKH U BbICIIETO OGPA30BAHMSI POCCUMCKOM ®EJIEPALIMA
I'PO3HEHCKMI TOCYIAPCTBEHHBIN HE®TSAHON TEXHUYECKW YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MunanoHmuKoBa
HHcTuTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnunauna '""PazpadoTka HeTAHBIX U Fa30BBIX MECTOPOKICHHI "

Buaer Ne 16

. I'panynomerpuueckuii (MeXaHH4ECKHIT) COCTaB MOPOI.
. Bononedrsnoii paxrop.
. IImacroBas TemnepaTypa.

Hoanucey npenogaBarteJist Hoanuck 3aBeayrouiero kageapoi
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MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3BHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMenn akagemuka M./, MujuiHoHIIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHMI "

Buaer Ne 17
. @m3myeckue cBoiicTBa He()TH U Ta3a.
. Pesxum pacmmpsirorerocs rasa.
. [TapameTpsr 1oObIYM HEPTH, Ta3a U KUIKOCTH.
Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHHUS POCCUNCKOMN ®EJEPALIMA
T'PO3ZHEHCKHUI T'OCYJAPCTBEHHbBII HE®@TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHHd akaaemuka M./, MuJIHOHIIUKOBA
HucTutyT HepTH M raza
I'pymna " " Cemectp " "

Jducnuniuna "Pa3zpadorka HedTAHBIX U Fa30BbIX MEeCTOPOXKAEHUI "

Buier Ne 18
. YenbHasi MIOBEPXHOCTh TOPHBIX TTOPOI.
. XUMHYECKHii cocTaB He()TH U rasa.
. 'a3oHanopHele pexXUMBI.
IMoanuch, npenoxaBareis Moanucey 3aBenywoiero kadeapoii

MUHUCTEPCTBO HAYKH 1 BBICIHIET'O OEPA30BAHMS POCCUMCKOM ®EJIEPALIMN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBIN HE®TSAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIuKoBa
HucTuTyT HepTH M raza
I'pynna " " Cemectp " "

Jucnunauna '""Pa3padoTka HeTAHBIX U Fa30BbIX MECTOPOKICHHI "

Buaer Ne 19

. Bononedrsnoit dpaktop.
. [InacroBas Temneparypa.
. [loka3arenu reonornyeckoil HEOAHOPOAHOCTH IIJIACTOB.

Hoanucek npenoxaBarteJist Hoanuck 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKH U BbICIIETO OGPA30BAHMSI POCCUMCKOM ®EJIEPALIMA
I'PO3HEHCKMI TOCYIAPCTBEHHBIN HE®TSAHON TEXHUYECKW YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MunanoHmuKoBa
HHcTuTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnunauna '""PazpadoTka HeTAHBIX U Fa30BBIX MECTOPOKICHHI "

Buaer Ne 20
. YOpyruii pexxum.
. [ImacToBas TemnepaTypa.
. Pesxum pacTBOpeHHOTO Ta3a.
Hoanucey npenogaBarteJist Hoanuck 3aBeayrouiero kageapoi
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MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3BHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMenn akagemuka M./, MujuiHoHIIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnuniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHMI "
Buaer Ne 21
1. YcnoBus 3aneranus yrieBoIopoA0B B 36MHOM KOpe.
2. Monenu njaacToB.
3. [TapameTp 0OBOAHEHHOCTH MPOIYKIINH.
Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUS POCCUNCKOMN ®EJEPALIMA
T'PO3SHEHCKHWM I'OCYJAPCTBEHHBIN HE®TAHON TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIuKoBa
HucTutyT HepTH M raza
I'pymna " " Cemectp " "

Jducnuniuna "Pa3zpadorka HeQTAHBIX U a30BbIX MeCTOPOXKAEHUI "

Buaer Ne 22
1. Y nenbHbIi U3BlIeKaeMbli 3amac HedTH.
2. Pacnipenienenue JaBieHus B IJIacTe.
3. Knaccudukarms HepTH U rasa.
IMoanuck npenopaBaTtens Ioanuck 3aBeayromero kadeapoi

MHUHUCTEPCTBO HAYKH 1 BBICIHIET'O OFPA30BAHMS POCCUMCKOM ®EJIEPALIMN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBIN HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujnoHIUKOBa
HHcTruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnunauna '""Pa3padoTka HeTAHBIX U Fa30BbIX MECTOPOKIEHHI "
Buaer Ne 23
1. BeiienieHue THIIOB MECTOPOKACHUI [T MPOEKTHPOBAHUS.
2. CocTtaBieHne MPOEKTHBIX JOKYMEHTOB.
3. CMelaHHBIH PEXUM.

Hoanucek npenoxaBareJist Hoanuck 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKH U BbICIIETO OGPA30BAHMSI POCCUMCKOM ®EJIEPALIUA
I'PO3HEHCKMI TOCYIAPCTBEHHBIN HE®TSAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akageMuka M.JIl. MuiinoHmuKoBa
HHcruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnuninna "PazpadoTka HeTAHBIX U ra30BbIX MECTOPOXKICHHI"
Buaer Ne 24
1. Kimacenduxanust Hedtu 1 raza.
2. OcHOBHBIE (haKTOPBI Pa3pabOTKH U MX THITU3ALIHS.
3. PexxuM pacTBOPEHHOTO rasa.
Hoanucey npenogaBarteJist Hoanuck 3aBeayrouiero kageapoi
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MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3BHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMenn akagemuka M./, MujuiHoHIIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHMI "

Buaer Ne 25

. YcnoBus 3ajeranus yrieBoJOpoI0B B 36MHOM Kope.
. Buzipl HEOIHOPOAHOCTH.
. [TapameTpsr 1oObIYM HEPTH, Ta3a U KUIKOCTH.

Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHHUS POCCUNCKOMN ®EJEPALIMA
T'PO3ZHEHCKHUI T'OCYJAPCTBEHHbBII HE®@TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHHd akaaemuka M./, MuJIHOHIIUKOBA
HucTutyT HepTH M raza
I'pymna " " Cemectp " "

Jducnuniuna "Pa3zpadorka HedTAHBIX U Fa30BbIX MEeCTOPOXKAEHUI "
buier Ne 26

. Konnexropckue cBoiicTBa TpeIMHOBATHIX TOPO/I.
. Temn pa3paboTKH.
. Pacipenienenue ckBaxxuH 1o crnoco6aM MoabeMa KUAKOCTH ¢ 32005 Ha THEBHYIO IIOBEPXHOCTb.

IMoanucey npenoaaBarteJist Moanuck 3aBeayrouero kadgeapoi

MUHUCTEPCTBO HAYKH 1 BBICIHIET'O OEPA30BAHMS POCCUMCKOM ®EJIEPALIMN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBIN HE®TSAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIuKoBa
HucTuTyT HepTH M raza
I'pynna " " Cemectp " "

Jucnunauna '""Pa3padoTka HeTAHBIX U Fa30BbIX MECTOPOKICHHI "

Buner Ne 27

. [InacroBas Temneparypa.
. Ou3nyeckue CBOMCcTBA He()TH U Tra3a.
. du3ryecKoe COCTOSTHIE HE(TH U ra3a NPHU Pa3IMYHBIX YCIOBUAX B 3aJICIKH.

Hoanucek npenoxaBarteJist Hoanuck 3aBeayrouiero kageapoi

MUWHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIMA
I'PO3ZHEHCKHMI T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAUA YHUBEPCUTET
uMeHHu akageMuka M.JIl. MuiinoHmuKoBa
HHcruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuninna "PazpadoTka HeTAHBIX U ra30BbIX MECTOPOXKICHHI"

Buaer Ne 28
. Temn pazpaboTku.
. [TapameTp MIOTHOCTH CETKU CKBAXKUH.
. Y IenbHBIH N3BICKACMBIH 3armac He()TH.
Hoanucey npenogaBarteJist Hoanuck 3aBeayrouiero kageapoi
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MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3BHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMenn akagemuka M./, MujuiHoHIIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnuniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHMI "
Buaer Ne 29
1. Konnekropckue cBONMCTBA TPEUIMHOBATHIX OPOLI.
2. duzpygecKoe cocTOsHUE HE()TH U Ta3a IPH PA3INIHbBIX YCIOBUAX B 3ATICKH.
3. I'paBUTALIMOHHBII PEXUM.
Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHHUS POCCUNCKOMN ®EJEPALIMA
I'PO3HEHCKHUI I'OCYJAPCTBEHHBI HE®TAHON TEXHUUYECKUA YHUBEPCUTET
uMeHHd akaaemuka M./, MuJIHOHIIUKOBA
HucTutyT HepTH M raza
I'pymna " " Cemectp " "
Jducnuniuna "Pa3zpadorka HedTAHBIX U Fa30BbIX MEeCTOPOXKAEHUI "
bujer Ne 30
1. PaCXOL[ HAarHeTacMhbIX B IJIACT BCUICCTB.
2. KapOoHaTHOCTH MOPOI.
3. PacmipenieneHne CKBaKUH IO CIIOc00aM MOabEMa KHUIKOCTH C 33005 Ha THEBHYIO TIOBEPXHOCTb.
Moanuck npenoxaBaTes IMoanuck 3aBenyromero kadeapoi

Kpurepun oueHKH 3HAHUN NIPHU NIPUEMe 3a4eTa

- He 324TEHO BBICTABJISAETCS aCIMPAHTY, €CJIN JAaH HE MOJIHBIA OTBET, IPEICTABIIAIOINN
co0oi pa3po3HEHHbIE 3HAHMSI 110 TEME BOIIPOCA C CYIIECTBEHHBIMHU OLIMOKaMU B ONPEACICHUSX;
HOPUCYTCTBYIOT (PparMEeHTapHOCTb, HEJIOTMYHOCTh W3JI0XKEHUS; AaCHHUpPAHT HE OCO3HAET CBS3b
JIAHHOTO TIOHATHS, TEOPUH, SIBJIICHHA C JPYTHMHU O0BEKTaMU JUCLHUILIMHBL, OTCYTCTBYIOT BBIBOJIBI,
KOHKpETH3alusl M JOKa3aTeIbHOCTh HW3JIOKEHUS; pedb HE TIpaMOTHAas; JONOJIHUTEIBHBIE WU
YTOUYHSIOIIME BOIIPOCHI MIPENOIABATEIS HE TPUBOAAT K KOPPEKIMU OTBETA aCIIUPAHTA HE TOJIBKO
Ha IIOCTAaBJIEHHBIM BOIIPOC, HO ¥ Ha IPYTHe BONPOCHI JUCLUTIINHBI;

- 3Q4YTEHO BBICTABIIIECTCS AaCIUPAHTy, €CJIM JaH IIOJHBIM pPa3BEpHYTHIM OTBET Ha
IIOCTaBJIEHHBIN BOIIPOC; OKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HaHUI 00 00BEKTE; JOKa3aTeIbHO
PAcCKpBITBl OCHOBHBIE IIOJIOKEHHS TEMBI; B OTBETE IIPOCIEKUBACTCA 4YETKass CTPYKTypa,
JIOTUYECKAsl MOCIENOBATEIbHOCTD, OTPaXKarolasi CyIHOCTb PACKPhIBAEMBIX IOHATHM, TEOPUH U
SBJICHU; 3HaHHE 00 OOBEKTEe NEeMOHCTPUpPYeTCs Ha ()OHE NMOHMMAHUS €0 B CUCTEME JaHHOU
HAayKd M MEKIUCLMIUIMHAPHBIX CBA3ed; OTBET M3JI0KEH JUTEPATYypHBIM A3BIKOM B TEPMHHAX
HAYKH; MOTYT OBITh JIONYIIEHbI HEIOUETHI B ONPECIEHUH MOHATUH, UCIIPABIICHHbBIE ACTUPAHTOM
CaMOCTOATEINIBHO B IIPOLIECCE OTBETA.

22



cemecTp

MHUHUCTEPCTBO HAYKHW 1 BBICIHIETO OFPA30BAHMS POCCUMCKOM ®EJIEPALIUN
I'PO3HEHCKUI1 TOCYJIAPCTBEHHbBII HE®TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHH akageMuka M.Jl. MuiimoHIuKoBa
HucruTyT HedpTH M rasa
I'pynna " " Cemectp " "
Jucouniauna "PazpadoTka HeTAHBIX U ra30BbIX MECTOPOXKICHHI"
Bujer Ne 1
1. Pa3paboTka ra3oBbIX U ra30KOHCHCATHBIX MECTOPOXKICHUH
2. ®U3HUKO-XUMHUYECKHE CBOMCTBA IPUPOAHBIX YIIEBOIOPOAOB

3. lenu u 3aga4y JUCIUILINHEI
Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MHMHUCTEPCTBO HAYKH U BBICIIETIO OBPA3OBAHUSI POCCUMCKON OEJEPAIIUN
T'PO3HEHCKHWI I'OCYJAPCTBEHHBIN HE®TAHON TEXHUUYECKHUIA YHUBEPCUTET
uMenn akagemuka M./, MuuiHOHIIIUKOBA
HHcTuTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuniuna "Pa3spadorka HeQTAHBIX U a30BbIX MEeCTOPOXKAEHUI "
buer Ne 2

1. OcobenHOCTH pa3padOTKU HEPTSHBIX U Ta30BBIX 3aJIEKEH CO CII0KHOIIOCTPOSHHBIMH KOJICKTOPaMHU
2. OnpenerneHne OCHOBHBIX ITOKA3aTeNeH, XapaKTepH3YIOUINX pa3IMIHbIe CHCTEMBI pa3padoTKU HE(PTIHBIX, Ta30BBIX

1 Ta30KOHJCHCATHBIX MeCTOpO)KI[CHPIfI

3. IIpo6neMbI ¥ BapHaHTHI pa3pabOTKH MECTOPOXKACHHS
IMoanuck npenopaBaTtens Ioanuck 3aBeayromero kadeapoi

MHUHUCTEPCTBO HAYKH U BbICIHIETO OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUA
I'PO3HEHCKMI TOCYIAPCTBEHHBIN HE®TSAHON TEXHUYECKW YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MusimoHIIUKOBa
HHeTuTyT HepTH M raza
I'pymnna " " Cemectp " "

Jucununiuna "Pa3zpadorka HedTAHBIX U Ta30BbIX MECTOPOXKAEHUI "

Buaer Ne 3

1. Tunbl 3anexel yrieBo10poa0B
2. IIporpaMMHBI€ CpeACTBa ULl IPOSKTHPOBAHUS M ONITUMHU3AINHY Ipoliecca pa3paboTku mectopoxaenui (OI1K-4)
3. OmpeziesieHHe OCHOBHBIX TI0Ka3aTelei, XapaKTepU3YIOINX Pa3IMYHbIe CUCTEMBbI pa3paboTKH HE(TSIHBIX, Fa30BbIX

Y Ta30KOHJICHCATHBIX MECTOPOXKICHHI
[Hoanmucek npenogasartens IMoamucek 3aBenyomero kageapoi

MUHUCTEPCTBO HAYKH U BBICIHIETO OFPA30BAHMS POCCUMCKOM ®EJEPALIMN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSAHON TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MuimoHIuKoBa
HHeTuTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucuunauna '""Pa3padoTka HeTAHBIX U Fa30BbIX MECTOPOKIEHHI"
Buaer Ne 4
1. Pa3paboTka ra30BBIX M Ta30KOHCHCATHBIX MECTOPOXKICHHI
2. UccnenoBanne ckBakuH u tuactoB (OIIK-1)
3. 'mnponuHaMIYecKre OCHOBBI TPOEKTUPOBAHUS Pa3pabOTKU HEPTIHBIX MECTOPOXKIAECHUH
Hoanucey npenogaBarteJist Hoanuce 3aBeayrouiero kageapoi
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MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3BHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMenn akagemuka M./, MujuiHoHIIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHMI "

Buaer Ne 5

1. ®u3myeckue CBOMCTBA TOPHBIX MTOPOJT — KOJUIEKTOPOB HE()TH U Taza

2. lenu u 3aga4u JUCIUILINHE
3. [IpomslmieHHas pa3paboTka HEPTIHBIX MECTOPOKICHIH
Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHHUS POCCUNCKOMN ®EJEPALIMA
I'PO3HEHCKHUI I'OCYJAPCTBEHHBI HE®TAHON TEXHUUYECKUA YHUBEPCUTET
uMeHHd akaaemuka M./, MuJIHOHIIUKOBA
HucTutyT HepTH M raza
I'pymna " " Cemectp " "

Jducnuniuna "Pa3zpadorka HedTAHBIX U Fa30BbIX MEeCTOPOXKAEHUI "
buiaer Ne 6
1. OnpeneseHrne OCHOBHBIX MMOKA3aTeNCH, XapaKTePH3YIOUIHX Pa3IHYHbIC CUCTEMbI pa3pabOTKU HE(TAHBIX, Ta30BbIX

Y Ta30KOHICHCATHBIX MECTOPOKICHUI
2. Pa3paboTka HE(TAHBIX MECTOPOXKICHUIH C TPUMEHEHHEM METO/IOB YBEIMYCHUS HeTeOoTAaYN

3. UccnenoBanue ckBakuH u miactoB (OIIK-1)
Moanuck npenogasareisi Moamuce 3aBexyonero kadenpoii

MHUHUCTEPCTBO HAYKH 1 BBICIHIET'O OFPA30BAHMS POCCUMCKOM ®EJIEPALIMN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBIN HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujnoHIUKOBa
HHcTruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnunauna '""Pa3padoTka HeTAHBIX U Fa30BbIX MECTOPOKIEHHI "

Buaer Ne 7

1. TeopeTuueckue OCHOBBI IPOSKTUPOBAHUS HE(PTAHBIX U Ta30BBIX MECTOPOXKICHUI
2. OmpeziesieHHe OCHOBHBIX TIOKa3aTelei, XapaKTepU3YIOIINX Pa3IMYHbIe CUCTEMBbI pa3paboTKH HE(TSIHBIX, Fa30BbIX
Y Ta30KOHAEHCATHBIX MECTOPOKACHUH

3. llenu v 3a1a4n JUCIUTIITUHBI
Hoanucey npenoxaBarteJist Hoanuck 3aBeayrouiero kageapoi

MUHHUCTEPCTBO HAYKH ¥ BBICIIEIO OBPA3OBAHUS POCCUMCKOM ®EJEPALIMA
I'PO3ZHEHCKHI T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAA YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuninoHmuKoBa
HHcTuTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnunianna "PazpadoTka HeTAHBIX U ra30BbIX MECTOPOXKICHHI"

Buner Ne 8
1. UccnenoBanue ckBakuH U ractoB (OITK-1)
2. AHaim3 mipornecca pa3paboTKu
3. Hedrre- razootnaya ruiactos
[Moanucek npenogasartens IMoanucek 3aBenyomero kageapoi
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MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3BHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMenn akagemuka M./, MujuiHoHIIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHMI "

Buner Ne 9
1. OmpezneneHne OCHOBHBIX IOKAa3aTeNeH, XapaKTePU3YIOMINX PA3IMIHBIE CHCTEMBI Pa3paboTKH HE(TIHBIX, FA30BBIX

Y Fa30KOHCHCATHBIX MECTOPOKACHHI
2. Hedre- razooTnaga miacToB

3. Om3HYECKIE CBOMCTBA TOPHBIX MTOPOJT — KOJUIEKTOPOB HE()TH U Taza
IMopnuck npenonaBartes IHoanuck 3aBeayromero kadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUS POCCUNCKOMN ®EJEPALIMA
T'PO3SHEHCKHWMI 'OCYJAPCTBEHHBIM HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIuKoBa
HucTutyT HepTH M raza
I'pymna " " Cemectp " "

Jducnuniuna "Pa3zpadorka HeQTAHBIX U a30BbIX MeCTOPOXKAEHUI "
bBujer Ne 10

1. UccnenoBanue ckBakuH u miactoB (OIIK-1)
2. OmpeziesieHHe OCHOBHBIX TIOKa3aTelei, XapaKTepU3YIOINX Pa3IMYHbIE CUCTEMBI pa3paboTKH HE()TIHBIX, Fa30BbIX

Y Ta30KOHJICHCATHBIX MECTOPOXKACHHIM
3. Pa3paboTka HE(TAHBIX MECTOPOXKICHUIH C TPUMEHEHHEM METO/IOB YBEIMYCHUS HeTeoTAauYN
Moanuck npenogasareisi Monmuce 3aBenyronero kadenpoii

MHUHUCTEPCTBO HAYKH 1 BBICIHIET'O OFPA30BAHMS POCCUMCKOM ®EJIEPALIMN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBIN HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujnoHIUKOBa
HHcTruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnunauna '""Pa3padoTka HeTAHBIX U Fa30BbIX MECTOPOKIEHHI "

Buaer Ne 11
1. OmpeziesieHre OCHOBHBIX TIOKa3aTeNei, XapakTepU3YIOIINX Pa3IMYHbIE CUCTEMBbI pa3paboTKH HE(DTSIHBIX, Fa30BbIX

Y Ta30KOHICHCATHBIX MECTOPOXKACHUIT
2. Pa3paboTka ra3oBbIX U ra30KOHJCHCATHBIX MECTOPOXKICHUH

3. [IpomsInieHHas pa3paboTKa HEPTIHBIX MECTOPOKICHUHA
Hoanucey npenoxaBarteJist Hoanuck 3aBeayrouiero kageapoi

MHUHUCTEPCTBO HAYKH U BbICIIETO OGPA30BAHMSI POCCUMCKOM ®EJIEPALIUA
I'PO3HEHCKMI TOCYJIAPCTBEHHBIN HE®TSAHON TEXHUYECKW YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuninoHmuKoBa
HHcTuTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnunianna "PazpadoTka HeTAHBIX U ra30BbIX MECTOPOXKICHHI"
Buaer Ne 12
1. Pa3paboTka ra3oBbIX U ra30KOHJCHCATHBIX MECTOPOXKICHUH
2. duznueckue cBOMCTBa TOPHBIX MOPOJ — KOJUIEKTOPOB HETH U rasa
3. AHaim3 nporecca pa3paboTKu

[Moanucek npenogasartens IMoanucek 3aBenyomero kageapoi
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MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3BHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMenn akagemuka M./, MujuiHoHIIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHMI "

Buaer Ne 13

1. Henu u 3aga4u JUCHUTLINHEL

2. KoHTpOIb 1 peryimpoBaHue mporecca pa3padoTKu

3. [IporpaMMHBIE CpeACTBa ISl IPOSKTHPOBAHMUS M ONITUMHU3AIINH Iporiecca pa3padotku MectopoxaeHuit (OITK-4)
Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIMA
I'PO3ZHEHCKHI I'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAUA YHUBEPCUTET
uMeHHd akaaemuka M./, MuJIHOHIIUKOBA
HucTutyT HepTH M raza
I'pymna " " Cemectp " "

Jducnuniuna "Pa3zpadorka HedTAHBIX U Fa30BbIX MEeCTOPOXKAEHUI "

Buier Ne 14

1. ITpo6aemMsl 1 BapuaHThI pa3pabOTKU MECTOPOKACHUS

2. OmpeziesieHHe OCHOBHBIX TIOKa3aTelei, XapaKTepU3YIOINX Pa3IMYHbIE CUCTEMBI pa3paboTKH HE(TIHBIX, Fa30BbIX

Y Ta30KOHICHCATHBIX MECTOPOKIACHUIT

3. CucteMsl pa3paboTKu HeYTAHBIX MECTOPOXKICHUI C UCIIOJIh30BAHUEM 3aBOHCHUS
Moanuck npenoxaBaTes Moamuce 3aBexyonero kadenpoii

MHUHUCTEPCTBO HAYKH 1 BBICIHIET'O OFPA30BAHMS POCCUMCKOM ®EJIEPALIMN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBIN HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujnoHIUKOBa
HHcTruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnunauna '""Pa3padoTka HeTAHBIX U Fa30BbIX MECTOPOKIEHHI "
Buaer Ne 15
1. TeopeTuueckue OCHOBBI IPOSKTUPOBAHUS HE(PTAHBIX U Ta30BBIX MECTOPOXKICHUI
2. CucteMsbl pa3paboTKu HEQTIHBIX MECTOPOXKIACHUN C UCTIOIH30BAaHUEM 3aBOTHEHUS

3. Hedre- razooTnava miacToB
Hoanucek npenoxaBareJist Hoanuck 3aBeayrouiero kageapoi

MUWHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIMA
I'PO3ZHEHCKHMI T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAUA YHUBEPCUTET
uMeHHu akageMuka M.JIl. MuiinoHmuKoBa
HHcruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnuninna "PazpadoTka HeTAHBIX U ra30BbIX MECTOPOXKICHHI"
Buaer Ne 16
1. Tunsl 3anexel yrieBoJopoa0B
2. TeopeTudeckue OCHOBBI IPOCKTHPOBAHUS HE()TSHBIX U Ta30BBIX MECTOPOXKICHHN
3. KoHTpOoJb U peryimpoBaHue mporecca pa3padoTKu
Hoanucey npenogaBarteJist Hoanuck 3aBeayrouiero kageapoi
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MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3BHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMenn akagemuka M./, MujuiHoHIIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnuniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHMI "
Buaer Ne 17
1. 'nnponuHaMIYeCKre OCHOBBI TPOEKTUPOBAHUS Pa3pabOTKH HEPTIHBIX MECTOPOXKICHUH
2. ®U3HUKO-XUMHUYECKHE CBOMCTBA MIPUPOAHBIX YIIEBOIOPOAOB
3. Ananm3 mpormecca pa3paboTKi
Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIMA
I'PO3HEHCKHUI T'OCYJAPCTBEHHBI HE®@TAHON TEXHUYECKUI YHUBEPCUTET
uMeHHd akaaemuka M./, MuJIHOHIIUKOBA
HucTutyT HepTH M raza
I'pymna " " Cemectp " "
Jducnuniuna "Pa3zpadorka HedTAHBIX U Fa30BbIX MEeCTOPOXKAEHUI "
buaer Ne 18
1. llenu v 3a1a4n JUCHUTLIUHBI
2. OcobeHHOCTH pa3padOTKU HE(PTSHBIX M I'a30BbIX 3aJICKEH CO CIIOKHOIIOCTPOCHHBIMH KOJIJICKTOPaMHU
3. Ou3MYECKUE CBOWCTBA TOPHBIX MTOPO]T — KOJUICKTOPOB He()TH U Ta3a
Moanuck npenoxaBaTes Moanuck 3aBeayrouero kadgeapoi

MUHUCTEPCTBO HAYKH 1 BBICIHIET'O OFPA30BAHMS POCCUMCKOM ®EJIEPALIIN
T'PO3ZHEHCKHWI I'OCYJAPCTBEHHBIN HE®TSAHON TEXHUYECKWA YHUBEPCUTET
HMeHH akagemuka M.J{. MuIIHOHIIUKOBA
HHcTuTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnunauna '""PazpadoTka HeTAHBIX U Fa30BbIX MECTOPOKIEHHI"

Buaer Ne 19

1. Hedre- razootnava miactoB
2. [IporpaMMHBIE CpeACTBa ISl TPOSKTHPOBAHUS M ONITUMU3AIINH Tpo1iecca pa3padotku MectopoxaeHuit (OITK-4)
3. Pa3paboTka HE(TAHBIX MECTOPOXKICHUH C TPUMEHEHHEM METOIOB YBEIMUCHUS HEPTEOTAAUN

Hoanucey npenoxaBarteJist Hoanuck 3aBeayrouiero kageapoi

MUHHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3BOBAHUS POCCUMCKOM ®EJEPALIMA
I'PO3ZHEHCKHI T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAA YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuninoHmuKkoBa
HucTutyT HedpTH M raza
I'pynna " " Cemectp " "
Jucnuninna "Pazpadorka HeTAHBIX U ra30BbIX MECTOPOXKICHHI"
Buaer Ne 20
. Teoperudeckue OCHOBBI IPOCKTHPOBAHUS HE()TSHBIX U Ta30BBIX MECTOPOXKICHHI
2. ®u3MYEeCKUe CBOCTBA TOPHBIX MTOPO]T — KOJUIEKTOPOB He(hTH U Ta3a
3. IIpo6neMbl 1 BapruaHTHI pa3pabOTKHA MECTOPOKACHUS
[Moanucek npenogasartens IMoanucek 3aBenyomero kageapoi

—_—
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MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3BHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMenn akagemuka M./, MujuiHoHIIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHMI "

Buaer Ne 21

. [IporpamMMHBIe CpeAcTBa ISl TPOSKTHPOBAHUS M ONITUMHU3AIINH Ipo1iecca pa3paboTku MectopoxaeHuit (OIIK-4)
. Hedre- razootnaga mractos
. PesxuMBI paboTHI HEPTAHBIX ¥ Ta30BbIX TIACTOB

Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHHUS POCCUNCKOMN ®EJEPALIMA
T'PO3ZHEHCKHUI T'OCYJAPCTBEHHbBII HE®@TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHHd akaaemuka M./, MuJIHOHIIUKOBA
HucTutyT HepTH M raza
I'pymna " " Cemectp " "

Jducnuniuna "Pa3zpadorka HedTAHBIX U Fa30BbIX MEeCTOPOXKAEHUI "
buier Ne 22

. 'mnponnHamMuueckue OCHOBBI IPOEKTUPOBAHUS Pa3pabOTKU HEPTSIHBIX MECTOPOXKICHUM
. Tumel 3anexelt yrieBoaopo10B
. IlporpamMmMHbIe cpeacTBa IJIs MPOSKTUPOBAHKSI M OIITUMH3ALINH TIpoliecca pa3pabotku Mectopoxaennii (OI1K-4)

IMoanucey npenoaaBarteJist Moanuck 3aBeayrouero kadgeapoi

MHUHUCTEPCTBO HAYKH 1 BBICIHIET'O OFPA30BAHMS POCCUMCKOM ®EJIEPALIMN
T'PO3ZHEHCKHUI I'OCYJAPCTBEHHBIN HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujnoHIUKOBa
HHcTruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnunauna '""Pa3padoTka HeTAHBIX U Fa30BbIX MECTOPOKIEHHI "

Buaer Ne 23

. IIporpamMMHBIe cpeAcTBa ISt IPOSKTHPOBAHUS M ONITUMH3AIMH IIpoliecca pa3paboTKH MECTOPOXKICHUIH
. Pa3paboTka He(TIHBIX MECTOPOKICHHUH C TPUMEHEHHEM METOI0B YBEIMYCHHUS HeTeoTAauN
. UccnenoBanne CKBa)kKMH U IIACTOB

Hoanucek npenoxaBareJist Hoanuck 3aBeayrouiero kageapoi

MUWHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIMA
I'PO3ZHEHCKHMI T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAUA YHUBEPCUTET
uMeHHu akageMuka M.JIl. MuiinoHmuKoBa
HHcruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuninna "PazpadoTka HeTAHBIX U ra30BbIX MECTOPOXKICHHI"

Buaer Ne 24

. Hedre- razootnaua ruacros
. Pa3paboTka HE(TIHBIX MECTOPOXKICHUH C MPUMEHEHHEM METOI0B YBEIMUCHHUS HEPTEOTAAUN
. IIpoGsieMbl 1 BapuaHTHI pa3pabOTKH MECTOPOKICHUS

Hoanucey npenogaBarteJist Hoanuck 3aBeayrouiero kageapoi
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MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3BHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMenn akagemuka M./, MujuiHoHIIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnuniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHMI "

Buaer Ne 25

. OcobenHocTH pa3padOTKU HEPTSHBIX U Ta30BBIX 3aJIEKEH CO CII0KHOIIOCTPOSHHBIME KOJICKTOPaMHU
. [IpompImenHas pa3paboTka HEPTIHBIX MECTOPOKICHIH
. TeopeTnueckne OCHOBBI IPOSKTUPOBAHHS HEPTAHBIX U [a30BBIX MECTOPOKICHUH

Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHHUS POCCUNCKOMN ®EJEPALIMA
T'PO3ZHEHCKHUI T'OCYJAPCTBEHHbBII HE®@TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHHd akaaemuka M./, MuJIHOHIIUKOBA
HucTutyT HepTH M raza
I'pymna " " Cemectp " "

Jducnuniuna "Pa3zpadorka HedTAHBIX U Fa30BbIX MEeCTOPOXKAEHUI "
buier Ne 26

. UccnenoBaHue CKBa)XUH U IUIACTOB
. KouTpons u perynupoBanue nporecca pa3paboTku
. Hedrre- razootnaya miactos

IMoanucey npenoaaBarteJist Moanuck 3aBeayrouero kadgeapoi

MUHUCTEPCTBO HAYKH 1 BBICIHIET'O OFPA30BAHMS POCCUMCKOM ®EJIEPALIIN
T'PO3ZHEHCKHWI I'OCYJAPCTBEHHBIN HE®TSAHON TEXHUYECKWA YHUBEPCUTET
HMeHH akagemuka M.J{. MuIIHOHIIUKOBA
HHcTuTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnunauna '""PazpadoTka HeTAHBIX U Fa30BbIX MECTOPOKIEHHI"

Buner Ne 27

. TeopeTudeckre OCHOBBI MPOSKTUPOBAHUS HEPTIHBIX U TA30BBIX MECTOPOKICHUN
. Tunsl 3anexen yrieBoJopoi0B
. PazpaboTka HETAHBIX MECTOPOXKICHUIA C MPUMEHEHHEM METOOB YBEeIHUCHHUS HEPTEOTIAun

Hoanucey npenoxaBarteJist Hoanuck 3aBeayrouiero kageapoi

MUHHUCTEPCTBO HAYKH ¥ BBICIIEIO OBPA3OBAHUS POCCUMCKOM ®EJEPALIMA
I'PO3ZHEHCKHI T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKAA YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuninoHmuKoBa
HHcTuTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucnunianna "PazpadoTka HeTAHBIX U ra30BbIX MECTOPOXKICHHI"

Buser Ne 28

. IIpoGyieMbl 1 BapuaHTHI pa3pabOTKH MECTOPOKICHUS
. OcobeHHOCTH Pa3paOOTKH HEPTIHBIX M A30BBIX 3AJIEXKEH CO CIIONKHOIIOCTPOCHHBIMH KOJUIEKTOPAMH
. 'mnponmHamMuueckne OCHOBBI IPOEKTUPOBAHUS Pa3pabOTKH HEPTSIHBIX MECTOPOXKICHUH

[Moanucek npenogasartens IMoanucek 3aBenyomero kageapoi
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MHUHUCTEPCTBO HAYKH U BBICIHIET'O OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUN
T'PO3BHEHCKHUI I'OCYJAPCTBEHHBII HE®@TSIHOM TEXHUYECKUA YHUBEPCUTET
uMenn akagemuka M./, MujuiHoHIIIUKOBA
HucruTyT HepTH M rasa
I'pynna " " Cemectp " "
Jucnuniauna "Pa3paéorka HeTAHBIX U Fa30BbIX MECTOPOKIEHMI "
Buaer Ne 29
1. UccnenoBanue CKBaKMH U INIACTOB
2. Pa3paboTka ra30BBIX U Ta30KOHICHCATHBIX MECTOPOXKICHHIN
3. ®U3HKO-XUMHUYECKHE CBOMCTBA IPUPOAHBIX YIIEBOIOPOAOB
Hoanuce npenosasareis Hoanuce 3aBeayrouero kageapoi

MHUHUCTEPCTBO HAYKH U BBICIIETO OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUA
I'PO3HEHCKUI1 TOCYJAPCTBEHHBII HE®@TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIuKoBa
HucTutyT HepTH M raza
I'pymna " " Cemectp " "
Jducnuniuna "Pa3zpadorka HeQTAHBIX U a30BbIX MeCTOPOXKAEHUI "
Buaer Ne 30
1. CucteMsl pa3paboTKu He(HTAHBIX MECTOPOXKICHUIN C UCIIOJIH30BAHUECM 3aBOTHCHHS
2. Pa3pa0oTka ra3oBbIX U ra30KOHCHCATHBIX MECTOPOXKICHUM
3. PexxuMbl paboThl HEPTSHBIX M Fa30BBIX IIACTOB
IMoanuck npenopaBaTtens Ioanuck 3aBeayromero kadeapoi

Kpurtepun oueHKH 3HAHUH CTyJeHTa Ha IK3aMeHe

OneHka «OTIMYHO» BBICTABIIAETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3MpPOBAHHbIC, TIIyOOKHME 3HAHHWS YYeOHOW MporpamMMmbl AMCHUIUIMHBI U yMEHHE
YBEPEHHO MPHUMEHATh UX Ha TMPAKTUKE IPHU pEIIeHUH KOHKPETHBIX 3a7ay, CBOOOJHOE U
IpaBUJIbHOE 00OCHOBAaHUE NMPUHSATHIX pereHnii-(20 6amioB)

OneHka «XOpOoIIOo» - BBICTaBISIETCA CTYAEHTY, €CIM OH TBEPAO 3HAECT Marepual,
IPaMOTHO U 1O CYIIECTBY M3JIaraeT ero, yMeeT IPUMEHSTh ITOy4eHHbIE 3HAaHUS Ha MIPaKTUKE, HO
JIOIIYCKAaeT B OTBETE UJIM B PELLICHUH 3a/1a4 HEKOTOPbIE HETOYHOCTH, KOTOPBIE MOKET YCTPaHUTh C
MOMOIIIBIO JTOTIOJTHUTENIBHBIX BOMPOCOB TpernogaBarens. (15 6amios)

OneHka  «yJOBJIETBOPUTEIBHO» -  BBICTABJIAETCA  CTYHAEHTY, IIOKa3aBIIEMY
(bparMeHTapHbIH, pa3pO3HEHHBIM XapakTep 3HaHUH, HEJOCTaATOYHO MPaBUIbHBIE (OPMYIUPOBKHU
0a30BbIX MOHATHH, HAPYIIEHUS JOTHUECKOW MOCIEA0BAaTEIbHOCTH B U3J0KEHUU NTPOrPaMMHOI0
MaTepuaia, HO TIpU D3TOM OH BIAJEET OCHOBHBIMHU pa3jeiaaMH y4eOHOW IpOrpaMMBbl,
HEOOXOIUMBIMU JUIsl JalibHeHero oOyuyeHUs: U MOXKET NPUMEHATh MOJyYeHHbIE 3HaHUS T10
oOpa3ity B cranfapTHOM cutyauuu. (10 6anioB)

OneHka «HEyIOBIETBOPUTENBHO» - BBICTABIIAECTCA CTYJEHTY, KOTOpPBIM HE 3HAET
0oJbIIel YaCTH OCHOBHOTO CO/Iep KaHMsl y4eOHOM MporpaMMbl JUCIUIUIMHBL, TOIYCKAeT IrpyObie
OMOKK B (OPMYJIHMPOBKAX OCHOBHBIX MNOHATUH JIUCLMIUIMHBI M HE yMEET HCIOJIb30BaTh
MOJTy4YEeHHbIE 3HAHUS [P PEIICHUH TUIIOBBIX MPAKTUYECKUX 3a/1ad.

VYcneBaeMocTh CTYJIEHTOB 10 Yy4yeOHOMY Kypcy HE3aBUCUMO OT ero ooOmei
TPYJOEMKOCTH B TEUEHUE CEMEeCTpa OIleHHBaeTcsi MakcuMmaibHO B 100 OamioB M BKJIOYAET
TEKYIIMH KOHTPOJb YCIIEBAEMOCTH, KOTOPBIM MPEANOIaracT OLEHKY aKTHUBHOCTH ayIUTOPHOU
paboThl CTyJEHTa B TEUEHUE CEeMecTpa: cAadya JIabopaTOpHBIX paboT;pyOeKHBbIM KOHTpPOIb,
KOTOPBII MPOBOAMTCS MO MaTepuasiaM MpPOiIEHHBIX TeM, B BUE MMCMEHHBIX padoT B nepuox 1-
Ol M 2-0i aTTecTalMii; CaMOCTOATEIbHYIO pa0OTy CTYJEHTa, KOTOpasi OCYIIECTBISETCS B BUJIE
HanucaHue peQepaToB;BHINOIHEHUS IPAKTHUECKUX PA0OT U UX 3alIUTHI.
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