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Mporpamma paspabortada 3aBeIyIOLUM H NPOQEcCOPCKO-TPENoIaBaTeIbCKHM COCTABOM
kadenpsl Hedranas Mmkenepus

Jasemyrowmii kadeapoid HA -’@ 4 Coisustkos MUK,
4
COIIACOBAHA:

ey TM-.\.--%?{ Chi

Hupekrop Muctityta TuHI [ FALIKOE AL X,

Or pabotopareneii:

1 Apmad Kamankynoe, [lupexkrop no passHTHio axktHeos B Lllenn Kazaxcran
Heeenonment B.B.

2 Amanranu Hpicanranues, noktop TexHwueckux Hayk, CosetHuk aupextopa TOO
wKMI T

3 Vexkanpep I'veenos, Muscenep B UY  «MHCTHTYT NONHMEPHBIX MATEPHANOR U
TEXHONOTH A

4 Ackap Myuapa, [upekrop TOO «Kaszaxckuii HayuHO-HCCnenoBaTel/IbCKHI
reosoropa3seloyHell HeTAHOH HHCTHTYTH

O7 BY3a-napraepa:
| Cepreii Jleror, npoteccop Ilencuneeanckoro [ ocyaapcTBeHHOTQ YHHBEPCHTETA
(CLLLA).

YIRepiKaeHo Ha 3acenanny YyeOHo-MeToaneckoro coera Kasaxekoro HallMOHATEHOTO
HCC/IE10BATENLCKOrD TexHHuecKoro yaueepeutera uM k.M. Carnaega. TlpoTtokon Ne3 or
19.12.2018 r.

Keaangukauns:

Vposers 7 HalmoHANBHOH paMKH KBAnHGUKALHA:

TB07 MumenepHsle, 00padaTeiBAIOLIHE W CTPOMTENLHLIE OTPACIH
TBO72 Tlpomseoacreennbie u obpabarbiBalollme OTPACIH

npn{I}MCHﬂHHJhHHH KOMIICTCHLUHA D[_’]FE&.H}DEHHH H YIPABIEHHE NOpOLSCCaMH H
TEXHOMNOTHAMH ﬁ}‘pﬂHHH H'ELI.IT}IHI:IX H Ia30BbIX CKBAAHH, pa:apaﬁu'm-i MEUTQPO)KJICHH‘&._
I00BIYH H TPAHCNOPTHPOBKH !!Etl}'l'[fi H raia, MAHHPOBATE W HIPOBOIHTE AHATHTHHECKHE,
HMHTAIHOHHES H ZKCTICPHMCHTANBHEIC HCCNCI0BAHHA, KPHTHYECKH OUCHHBATE JdHHBIC
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KPATKOE OIIMCAHHUE ITPOI'PAMMBbI

Heab pazpadoTku 00pa3oBaTeIbHONH MPOrPaAMMbI

OcHoBHasi mpodeccuoHalibHasi oOpa3oBarenbHas mnporpamma (manee — OII)
MarucTparypsl, peainuzyemas Kazaxckum HanumonansasiM — HMccienoBarenbckum
Texunueckum  YuuBepcutetoM uMenn K.M. CarmaeBa u  yTBEp)KIEHHBIM
MunucrepctBom O6pazoBanus u Hayku PecnyOnuku Kazaxctan mo HampaBiIeHHIO
noarotoBku «HedrtsHas wuHxkeHepusi» mpeactaBiser coOOH CHUCTEMY JTOKYMEHTOB,
pa3pabOTaHHBIX U YTBEPXKIECHHBIX C y4E€TOM TpPEOOBAHWIl pbIHKA TpyJa Ha OCHOBE
rocyAapCTBEHHOTO0 00pa30BaTENbHOIO CTaHIapTa BHICILIETO 0Opa30BaHMUS.

OIl permamMeHTHpPYET LEIH, OKUIAEMbIE PE3YNbTAThl, COAEpP’KAHUE, YCIOBHS U
TEXHOJIOTHMH pealn3aluu 0o0pa30BaTeIbHOr0 MPOLECCa, OLUEHKY KayecTBa MOATOTOBKHU
BBIMTYCKHUKA IO JAHHOMY HAIlPaBJICHUIO MOJITOTOBKMA M BKIIIOYAET B ceOsl y4eOHBIN
mwiaH, pabouyne mporpaMMmbl MOAYJNEW/  TUCHUIUIMH, TPOTPAaMMBI  MPAKTHK,
roCy/1lapCTBEHHOW HTOrOBOM aTTeCTalMd W JApyrue Marepuayibl s oOecreueHus
KauyeCTBEHHOT0 00pa30BaHUsI.

Pa3pabotka u ympaBieHue 00pa30BaTEIbHOW MPOTrpaMMON IOCIEBY30BCKOIO
oOpaszoBanus «HedTsHas MHKEHEPUs» OCYIIECTBISETCS B COOTBETCTBUM C TUIIOBBIM U
pabounMm y4eOHBIM IUIaHOM 10 creruanbHocTH 05070800 «HedterazoBoe meno,
paspaborannpiM Kazaxckum HammonaneaeiM  MccnenoBatenbckum  TeXHHUECKUM
yHuBepcuteToM uM. K.M.CatraeBa u yTBEpKAECHHBIM B YCTAHOBJIEHHOM ITOPSIKE.

[IpeacraBneHHas K akKpeauTalMu oOpa3oBaTelbHAs MPOrpaMMa COOTBETCTBYET
TpeboBanusM ['ocygapcTBEHHOro 00I1€00s13aTENTbHOTO CTaHAapTa MOCJIEBY30BCKOTO
oOpa3oBanus. Peanmnszanusi 0oOpa3oBaTelbHOM MpOrpaMMbl M CTPAaTErusi €€ pa3BUTHS
ocymectisiercs kabenpoit «Hedtsanas Wwaxenepus» Wuctutyra ['eomorun u
Hedrerazosoro nena umenu K. TypricoBa

OCHOBHOM LIENIBIO MTOATOTOBKY IO IPOTPaMMe SIBISIETCA:

- (oopMHpOBaHUE OOIIEKYIBTYPHBIX KOMIETEHIIUN BBITYCKHUKOB (KOMIETEHITUMN
COLIMAJIbHOTO B3aUMOJICHCTBUS, CAaMOOPraHU3alMd M CAMOYINpPAaBICHUs, CHUCTEMHO-
JESTeIbHOCTHOTO ~ XapakTepa),  peanu3alus  KOMIIETEHTOTO  MOojAXojla  IpH
dbopMupoBaHUU OOIIEKYIBTYPHBIX KOMIIETEHIIUHA BBIITYCKHUKOB JOJDKHA
o0ecneunBaThcs COUETaHUU Y4eOHOHN 1 BHEY4eOHOM pabOThI; COIIMOKYIBTYPHON CPEIBL,
HEOOXOIUMOM I BCECTOPOHHETO Pa3BUTHUS TMYHOCTH;

- (hopmupoBanue obmIenpodeccuoHaTBHBIX U MTPOGECCUOHAIBHBIX KOMITETEHITUN
BBIITYCKHHUKOB.

[Iporpamma marucTpaTypel — 3TO ydeOHO-HMcCclieoBaTelbCckas padoTa,
coliepKaliasi yriryOJIeHHbIe TEOPETUUECKHE U (UITM) IKCIIEPUMEHTATbHO-TIPAKTHYECKUE
ucclieIoBaHus (PyHIaMEHTAILHOTO U (MJIM) IPUKIIAJHOTO XapaKTepa.
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HOpMaTl/IBHbIe AOKYMEHTBI, MCIIOJb3yEMbIC IJIsd paspaﬁoTKn HaCTOHIHeﬁ
(0J11

[IpaBoBbIE paMKu U PEKOMEHIYEMbIE METOJbl, UCIOJIb3yeMble ISl pa3padoTKu
OIl «HedTsiHas unxxeHepus»:

— 3akon Pecnyonmukm Kaszaxcran ot 27 wumtoms 2007 1. Ne 319-II1 «O6
00pa3oBaHUNY;

— [TocranoBnenne [IpaButenbctBa PecryOnuku Kaszaxcran ot 23 aBrycra
2012 r. No 1080 «O06 yTBepx IaeHUU TOCYAAPCTBEHHBIX 00IIC00sI3aTebHBIX CTAHIAPTOB
o0Opa30BaHMsI COOTBETCTBYIOIINX YPOBHEH 00pa30BaHUA»;

— [Toctanosnenue [lpaButensctBa PecnyOnuku Kazaxcran ot 17 mas 2013
roga No 499 «OO6 yrBepkaeHuM THUIOBBIX TPaBWI JACSITEIBHOCTH OpTaHU3aAIUN
o0pa3oBaHMsI COOTBETCTBYIOIIMX THUIIOB, B TOM uuciie THUIOBBIX MpaBUil OpraHU3AIMMA
0o0pa3oBaHusl, PEATU3YIOIIMX JAOMOJIHUTENIbHbIE 00pa3oBaTEIbHbIE MPOTPAMMBI IS
netei» (¢ monpaskamu ot 7 amnpenst 2017 roga);

— I'ocynapctBenHblld  00Ie00s3aTeNbHBIA cTaHAAPT oOpazoBanus ['OCO
03.08.334.-2006 o cienmanibrocTr 050708 - "Hedrerazosoe meno";

- Jlpyrue HOpMaTUBHBIE U METOJIOJOTHYECKUE NOKYMEHThI MHHHCTEPCTBA
Oo6pazoBanus u Hayku Pecniyonuku Kazaxcran;

— OrtpacneBas pamka KBaJTU(UKALIAMA HedTerazoBoiu,
HedTenepepabaThiBatomied u HepTeXuMUueckol otpacnedd, 1. Actana, 2017,
http://www.kazenergy.com/upload/document/industry-frame/ork.pdf (mocneHU

noctyn ocymiectsiieH 10 gexkadps 2018 r.);

- Meroauueckie  peKOMEHAAIMu 1Mo  pa3paboTke U O0QOPMIICHHUIO
OTpPaCJIEBBIX paMoK KBaJTU (UKL, I. AcraHna, 2016,
http://atameken.kz/uploads/content/files/MeToarnka%20%200PK%202016.pdf
(mocneanuit noctyn ocymectsieH 10 nexabps 2018 r.);

— PabGounii yueOHBIM TuiaH 1O cneuuanbHocTH “HedrerazoBoe nemno”,
yTBEpKIAEHHbI  pekropoMm  Kaszaxckoro HammonansHoro HccnenoBaTenbCKoro
Texnnueckoro Yausepcurera umenu K.M. Carnaesa;

- Hoxymentsl cuctembl TQM (BceoOmuii MEHEIXKMEHT KadecTBa) II0
opranuzaimuu  obOpaszoBartenbHOro  mporecca B Kaszaxckom — HammonambsHOM
UccnenosarenbckoMm TexunueckoM YHuBepcutere umenu K.M. Carnaena;

— [Ipumep yueOnoro mirana «Hedtsnas wumxenepus» SPE (Oo6mectBo
UmxenepoB  Hedtsaumkos),  https://www.spe.org/members/docs/Model-Petroleum-
Engineering-Curriculum.pdf (mocneanuit noctyn ocymectnieHn 10 qexadps 2018 r.);

— Marpuna SPE 1o TeXHWYeCKUM 3HAHUSAM ISl BBITYCKHUKOB-HH)KEHEPOB,
http://www.spe.org/training/docs/graduating_matrix.pdf (mocneaHui JOCTYII
ocymectBieH 10 nexkabps 2018 r.);
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— Matpuiis KOMIIETCHIIUH SPE,
https://www.spe.org/training/competency.php  (mocnemnuii goctyn ocymecTieH 10
nexadps 2018 r.);

OO0mue noJio:kenus npu paspadorke OII

Kak noka3zano Ha Pucynke 1, monoxeHnus, onpeaesmoomue kadecrseHuyo OIl,
HAUMHAIOTCS C SICHBIX M YETKUX IeNiell oOpasoBarenbHOW mporpamMmbl (Program
Educational Objectives, ganee, [{OII), koTopbie TECHO CBA3aHBI C MUCCHEH MMPOTPAMMBEI.
Kpome Ttoro, IIOIl omnpenenser oxugaeMble 3HAHUS W HABBIKU CTYJIEHTOB IO
OKOHYAaHHH 00yYEHUSI.

Pucynok 1 - B3aumMocBfi3b Ppa3HbIX COCTABJSIOIIMX B ONpelejeHUH
o0pa3oBaTeJbHON MPOrpaMMBbI

IIpodeccunonaibHas U TPYAOBas 1€ATEJIbHOCTH

— ObnacTteio MpodecCHOHANbHON NIEeATENbHOCTH WIH HpPOgeccuoHanbHoll
2PYRRnoil SBIISIETCS. COBOKYMHOCTh BUIOB TPYAOBOM AEATEIBHOCTH OTPACIU, UMEIOIIAs
OOIIyI0 MHTETPAIMOHHYIO OCHOBY (QHAJIOTMYHBIE WM OJIM3KKME Ha3HAYCHHE, OOBEKTHI,
TEXHOJOTMHM, B TOM YHCIE CpeICTBa TpyJa) W IMpeanoiararouias CXoxuil Hadbop
TPYIOBBIX (PYHKITMI M KOMIETEHITUHN JJIS UX BBITIOJHEHUS.

— BugoM TpynoBoW IEATENBHOCTH WIM HPOPeccuonanbHoil noozpynnoi
ABJISIETCS  4acTh  NpO(ecCHOHaNbHOM  TPYIIbI, COBOKYIHOCTh  mpodeccuit,
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chopMHUpOBaHHAS TIEIOCTHBIM HAOOPOM TPYIOBBIX (DYHKIIMA W HEOOXOIUMBIX IS UX
BBITTOJTHEHUSI KOMITETEHIIN.

— O6nactp npodeccuoHambHOM — JESTENBHOCTH  MarucTpoB  BKJIIOYAET
HAy4YHbIE UCCJEIOBAHUS U Ppa3pabOTKU, METOAOJOTHUIO M METOJbl NMPOEKTHUPOBAHUS U
KOHCTPYUPOBAHHUS, PEAIM3ALNUI0 U YIPABICHUE TEXHOJOTMYECKUMHU MPOLECCAMU U
MPOM3BOJCTBAMH B CETMEHTE TOIUIMBHOM 3HEPreTHMKH, BKIIKOYAIOIIEM CTPOUTEIHCTBO
CKBAXXMH Ha CyIlle U HA MOPE, OCBOCHUE MECTOPOKIeHU. Bo3MoxHbIe MecTa pabOTHhI:
MPOM3BOJICTBEHHBIE OPTraHU3alMU, CEPBUCHBIC KOMIIAHUY HAYYHO-UCCIIEI0BATEIbCKUE U
MPOEKTHBIE OPTaHU3alWH, U JIP.

- B Ta6n. 1 moka3aHel 5 OCHOBHBIX oOjactel mpodeccuoHaTbHON
nesTenbHOCTH U 21 BUAOB TPYA0BOM nesitenbHOoCTH Uil BhiTycKHUKOB Ol «HedTsnas
WHXEHEPUS», COTJIACHO OTpaciieBoM paMku kBanudpukanuii. Heo6XxoaqumMo OTMETHUTH,
yro npu paspabotrke OIl «HedtsaHas uHXEHEpUs» YUUTHIBAICA OIBIT MHPOBOMN
He(dTerazoBoi MHIAYCTPUHU B KJIACCU(PUKAIIMU OCHOBHBIX 00JiacTel MpodecCHOHAbHON
nesitenbHocTH. Hampumep, Tekymas kinaccuduxanus OPK ymyckaer HampaBieHue
«Pa3paboTka HE(TAHBIX U Ta30BBIX MECTOPOXKICHUN» - (DU3UKO-XUMHYECKUE METOJIbI,
MEXAaHU3MBbI, U IPOLECChl, MPOTEKAIONIME B IUIACTE-KOJUIEKTOPE M KAYECTBEHHOE
onucanue 3Tux spieHuil. Takum oOpazoMm, OIl «HedrtsaHas uHxeHEepUs» BKIIOYAET B
ce0s1 HawIydlllMe MHUPOBBIE TMPAKTHUKA HEPTEra3oBOM HHAYCTPUU, B TO K€ BpeMs
OCHOBBIBAsICh HA UMEIOIIUECS UCTOPUUECKUE TPATALINH.

Tabmuua 1 — OO6mactu mpodecCHOHANLHON W BUIBI TPYAOBOW JESATEIHLHOCTH B
HedrerazoBoit orpaciu, cornmacio OPK (7-ypoBeHb: MaructpaTyphl)

IIpodeccuonanbHas

IIpodeccrnonanLHag MOATPYIIIIA
rpymma pod Arpy

['eonoro-reopusnueckue paboThI MO pa3BeaKe HeDTU U

Pa3Benka Hepru u raza
rasa

Bypenne HererazoBpix

VYnpasnenue OypeHueM
CKBaKUH

YnpasieHue mponu3BOACTBOM

OO0ciy:)kMBaHNE U PEMOHT CIIEITEXHUKH U TTPOMBICTIOBOTO
o0opynoBaHuUs

DKcrTyaTanus HeTerazoBblX CKBAXKUH

Jo0b1ua HedTH U rasza
ITopnepxkanue macToBOTO JIaBICHUS

[Ton3zemMHbIN pEMOHT CKBAKUH

KanuranbHbIi PEMOHT CKBAa>XUH

[ToaroToBka u nepekayka HepTH U raza
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HcciaenoBanne ckBaXXuH

TpancnoprupoBka HepTH

YHpaBJIGHI/IC ITPOU3BOACTBOM

DKCIuTyaTalys MarucCTpaJbHbIX HEPTENPOBOOB

Ycayru no TpaHCIOPTUPOBKE HEPTH

OKcIutyaTanus TEXHOJOTHYECKOr0 000pYyTI0BaHUS

JlmarsocTrka TEXHOJIOTMYECKOTr0 000pyAOBaHUS U
JMHEHHON YaCTH MarucTpaJbHBIX HEPTEIPOBOIOB

TexHuueckoe O6CJ'Iy}KI/IBaHI/Ie CpCIaCTB
BHGKTPOXHMHHCCKOP'I 3alIUTHI

TpancnopTupoBka rasa

YHpaBJ'IeHI/IG ITPOU3BOACTBOM

Okcrryatanusa U peMoHT PI'C, razoBoe X0351CTBO

OKCITyaTauus U pEMOHT JUHeHHoW yactu MI'

Okcmryaranus 1 peMoHT KC

ToBapHO-TpancnopTHbele onepanuu MI'

— KoHrakTHas nHpopmanus

— Mypat Ce13ab1k0B, 3aBenytonuit kagenpoit Hedrsnas Unxenepus,
— KasHUTY umenn K.M. Carnaesa

— yn. Catnaesa 22, Hedrsanoii Kopryc, 711-ka0.

— Ten.: 8-727-257-7058, 8-707-323-6760

— email: M.Syzdykov@satbayev.university
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ITACIHIOPT OBPA3OBATEJIbHOM ITPOI' PAMMBbBI
1 O0beM u coaep:kaHue MPOrPaAMMbI

Cpox o00yueHus B Marucrparype oOmnpeaensercs oOObEMOM OCBOEHHBIX
aKaJleMUYeCKNX KpeAuToB. [IpM OCBOEHHHU YCTAHOBJIEHHOTO O0bEMa AKaAEMUYECKUX
KPEIUTOB U JOCTUKEHUU OXKUIAEMBIX Pe3yJbTAaTOB 00yUEHUS ISl TTOJIYyYCHUS! CTETICHH
Maructpa oOpas3oBareiibHas IporpaMMa MarucTpaTtypbl CUYHUTAETCS MOJHOCTHIO
OCBOEHHOM. B Hay4yHO-megarormyeckol marucrparype He meHee 120 akaneMuyecKux
KpPEIUTOB 3a BECh MEPHOJ OOYy4YeHHMs, BKJIOYAas BCE BHUAbl Y4EOHOM M HaydyHOU
JEeSATEIbHOCTH MarucTpaHTa.

[InanupoBanue coaepkaHus o0pa3oBaHUs, ClIOCO0a OpraHU3alUU U MPOBEICHHUS
yueOHOro mpomecca ocyumectBisiercs BY3omM u  HaydyHOM — opraHuzanuen
CaMOCTOATENIbHO HAa OCHOBE KPEAUTHOU TEXHOJIOTHH 00yUYEHUS.

Maructparypa 1O Hay4YHO-TIEIArOTMYECKOMY  HANpPaBICHUIO  pPEAU3YET
oOpa3oBaTeNbHbIE MPOrPaMMbl  MOCJIEBY30BCKOTO 00pa3oBaHUsl IO MOJATOTOBKE
HAayYHBIX M Hay4YHO-TIEJarOrH4YecKux KaapoB uisi BY30B M HaydHBIX OpraHu3aiui,
oOnanaromux  yriiyOJeHHOW  HAay4YHO-TIEarorTM4eCKOW U MCCIEeI0BaTEIbCKOU
IMOJATOTOBKOM.

Copnepxanue 00pa3zoBaTeNIbHOM MPOrpaMMbl MaruCTPaTypbl COCTOUT U3:

1) Teopernueckoro oOy4YeHHs, BKIIOYAIOIIEEC M3Y4YEHUE IHMKIOB 0a30BBIX U
MPOPUIMPYIOUINX TUCHUILIINH;

2) TPaKTUYECKON TMOJATOTOBKA MAarucCTPaHTOB: pa3jIUYHbIE BHJBl TPAKTUK,
HAy4YHbIX WK TPO(PECCUOHATBHBIX CTaXKUPOBOK;

3)  Hay4YyHO-HCCJIENOBATEIbCKOM  pabdOThl,  BKJIIOYAIOIIYK)  BBHITIOJIHEHUE
MarucTepcKou auccepTanuu, — sl HAyYHO-TIeJarOTMYeCKON MarucTpaTypbl

4) UTOrOBOM aTTECTALlMU.

3amauu o0pa3oBaTeIbLHON MPOrpaMMbI:

[ToaroToBka BBICOKOKBTU(PUITIPOBAHHBIX KOMITETEHTHBIX
CHEIUAINCTOB  HE(PTSIHOTO, Ta30BOI0 W TPAHCHOPTHOTO CEKTOpa HSKOHOMHKHU
Peciyommku  Kaszaxcrtan, cmocoOHBIX ~ OBICTPO — amanTUpPOBAThCA K OBICTPO
MU3MEHSIOIUMCS COIUATbHO-9KOHOMUYECKUM YCIIOBHSIM.

3aayaMd  TIOATOTOBKH [0 TIPOTpaMME SIBIIIETCS OCBOCHHE OCHOBHBIX
o0pa3oBaTeNbHBIX MPOTPAaMM  MarvcTpaTypbl, MPEAyCMaTPUBAIOIICE H3YUYCHHE
CIEAYIOIINX YUYEOHBIX IIUKJIOB:

- 00IIEHAYYHBIN LIUKIT;

- mpo¢eCCUOHANBHBIN LIUKII;

U Pa3/cIioB:

- MPAKTHKHU ¥ HAYYHO-KMCCIIeI0OBATEIbCKast paboTa;
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- UTOTOBAs TOCYJTapCTBEHHAs aTTECTAIIUA.

Kaxxapiii yaeOHBIN UK UMeeT 0a30By10 (00s3aTENIbHYI0) YaCTh U BapUATUBHYIO
(mpoduipHyI0), yCTaHABIMBAaeMyl By30M. BapuartuBHas (mpoduibHas) 4acTh Jaet
BO3MOXHOCTh paclIMpeHuss W (Wiu) YIUIyOJIeHWsl 3HAHWUW, YMEHHM, HaBBIKOB H
KOMITETEHIIUN, OMpEAeNIeMbIX CcojepKaHueM 0a30BbIX (00s3aTENbHBIX) JUCIUIUIMH,
MO3BOJISIET OOYYaIOIIUMCS TOJIYYUTh YIIyOJeHHbIE 3HAHUS W HaBBIKM JIJISl YCIIELIHOM
npodeccoHanbHON  NIeATeNbHOCTH U (WJIM) MPOAODKEHHS MpodhecCHOHATbHOTO
oOpa3oBaHusl B IOKTOPaHTYpeE.

Cpox ocBoenus OIl «HedTsinas naxkenepusi» cocrapiser 1 roa.

2 TpeOoBaHus Il NOCTYAKOIIUAX

[IpenmecTByromuii  ypoBeHb  00pa3oBaHMsl  AOUTYpUEHTOB -  BBICILEE
npodeccruoHalibHOE 00pa3oBaHue (OakanaBpuar). [IpeTeHIeHT JOKEH UMETh JIUILIOM,
YCTaHOBJIGHHOTO o0OO0Opaslla YW TOATBEPJIUTh YPOBEHb 3HAHMS AaHTJIMHUCKOTO S3bIKa
cepTU(PUKATOM WM TUIIJIOMaMH YCTaHOBJIEHHOTO 00paslia.

[Topsimok mpuema TrpakJIaH B MarucTpaTypy yCTaHABIMBAETCA B COOTBETCTBUU
«TumoBpiMM mpaBwiIaMu TpueMa Ha OOydyeHHWE B OpraHu3aluu 00pa3oBaHMUI,
peayusyrolue 00pa3oBaTeIbHbIE IPOrPaMMBbI [TOCIEBY30BCKOI0 00pa30BaHU.

@opMHUpPOBAaHUE KOHTMHIE€HTA MAaruCTPaHTOB, OCYILIECTBIISIETCS MOCPEICTBOM
pa3MelleHrs roCyJapCTBEHHOTO 00pa30BaTENbHOIO 3aKa3a Ha MOJArOTOBKY HAay4HBIX U
MEJaroru4eckux KaJpoB, a TaKKe OIIaThl OOy4eHHs 3a CUET COOCTBEHHBIX CPEICTB
IrpaXJaH M WHBIX HMCTOYHUKOB. ['paxaanam PecnyOnumku Kaszaxcran rocyaapcTBo
o0OecreynBaeT MPEJOCTABICHUE MpaBa Ha IOJYy4YeHHE Ha KOHKYPCHOW OCHOBE B
COOTBETCTBUM C TOCYJapCTBEHHBIM OOpa30BaTEIbHBIM  3aKa30oM  OeCIIaTHOTO
MOCJIEBY30BCKOTO 00pa3oBaHusA, €clid O0pa30BaHHWE 3TOrO0 YPOBHS OHHU TOJYyYarOT
BIIEPBBIC.

Ha «Bxome» MaructpaHT JAOHKEH UMETh BCE MPEPEKBU3UTHI, HEOOXOIUMBIC IS
OCBOCHHMSI COOTBETCTBYIOIIEH 00pa30BaTebHON NPOrpaMMbl MarucTparypsl. [lepedenn
HEOOXOJUMBIX MPEPEKBU3UTOB  OIpPEAESETCS BBICIIMM Y4eOHBIM  3aBEJCHHEM
CaMOCTOSATEIBHO.

[Ipu oTcyTCTBUU HEOOXOAUMBIX MPEPEKBU3UTOB MATHCTPAHTY Pa3peliacTcs HX
OCBOUTH Ha IJIATHOW OCHOBE.

3 TpeGoBanus 1Jis 3aBepLICHUA 00YUCHHUS U MOJTyUYEeHHE TUIIOMA
Ipucyxnaemasn crenenb/  KBaJIU(pUKAIUHK: BrinyckHUKy ~— naHHOU

o0pa3oBaTeIbHON MPOrPaMMBI MIPUCBAUBACTCS aKaJeMUUYecKasi CTENEHb «MarucTp» 1o
HamnpasyieHuto «Hedrerazosoe nemnoy.

Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 10 u3 117
Hedrsaas Umkenepus WucturyTa




CITBAEB SATBAYEV
YHUBEPCUTETI UNIVERSITY

BbITyCKHHK, OCBOMBIIMN TPOrpaMMbl MarucTparypbl, JOJDKEH 00JaaaTh
CIICAYIONIMMHU 00IIEeTTPO(hECCHOHAIBHBIMU KOMITETEHIIUSMU:

— CIIOCOOHOCTHIO CaMOCTOSITEIIEHO npuoOperars, OCMBICTIBATb,
CTPYKTYpUPOBATh M UCHOJIB30BATH B MPO(eCcCHOHATHHOMN NIEeSTEIFHOCTH HOBBIC 3HAHUS
M YMEHHUS, Pa3BUBATh CBOM MHHOBAIMOHHBIE CTIOCOOHOCTH;

— CIIOCOOHOCTBIO  CaMOCTOSITETIbHO — (OPMYJIMPOBATh 1€ HMCCIIEIOBaHU,
yCTaHaBJIMBATH MOCJIE0BATEIBHOCTD PEUICHNs TPOPECCUOHATBHBIX 3a/1a4;

— CIIOCOOHOCTBIO MPHUMEHSATh HA TMPAKTHKE 3HAHUSA (QPYHAAMEHTANbHBIX W
NPUKIAIHBIX PAa3/IeNOB UCHUIUIMH, OINPEACISAIONUX HAMpPaBICHHOCTh (MPOdUIIH)
MPOrpPaMMBbl MarUCTPaTYPHI;

— CHOCOOHOCTBIO MPO(ECCHUOHATBHO BBIOMPATh W TBOPYECKM MCIOJIB30BATh
COBpPEMEHHOE HAyYyHOE€ M TEXHMYECKOe OOOpyAOBaHME Jisi PEHICHHS HAy4YHBIX U
MPAKTUYECKHX 3a]1a4;

— CMOCOOHOCTBIO KPUTHYECKH aHAIM3UPOBATh, MPEICTaBIATh, 3alIHUINATH,
00CyKIaTh U PaclpOCTPaHATh Pe3yIbTaThl CBOEH MPO(HECCUOHATIBHON NEATEIbHOCTH;

— BJIaJICHUEM HaBBIKAMU COCTaBJIEHUS U O(POPMIICHHS HAyYHO-TEXHUYECKON
JOKYMEHTAIH, HAyYHbIX OTYETOB, 0030pOB, JOKIJIAJIOB U CTaTel;

— TOTOBHOCTBIO PYKOBOJMTH KOJUIEKTMBOM B c(pepe CBOEH npodeccruoHanbHON
JesITeIbHOCTH, TOJIEPAHTHO BOCIIpUHUMAs collMajbHbIE, STHUYECKUE,
KOH()EeCCHOHATIbHBIE U KYJIbTYpHBIE Pa3INyus;

— TOTOBHOCTHIO K KOMMYHHKAIIMM B YCTHOW M TNHCBMEHHOW (Qopmax Ha
MHOCTPAHHOM SI3bIKE JJIs PEIICHuUs 3a7a9 MPo(hecCHOHATBHON e TEIbHOCTH.

BBIyCKHHUK, OCBOMBIIMK TpOTpaMMy MarucTpatypsl, JTOJDKEH 00Jaaath

poQecCuOHAIbHBIMU KOMITETEHLIUSAMH, COOTBETCTBYIOIIUMHU BUJAM
NpOoQECCUOHAIBHON  J€ATEbHOCTH, Ha KOTOpPblE OpPUEHTHUpOBaHa Iporpamma
MarucTparyphbl:

HAYYHO-UCCIe008AMeNbCKAsL 0esTMebHOCMb.!

— CIIOCOOHOCTBIO (POPMHUPOBATH JUATHOCTHYCCKHE PEIICHHUS MPOGeCCHOHATBHBIX
3a7a9  TyTeM  HHTEerpauud  (yHIAaMCHTAJIBHBIX  pa3deioB  HayK |
CHEIUATN3UPOBAHHBIX 3HAHUM, TOJYYCHHBIX TIIPU OCBOCHUU IPOTPAMMBI
MarucTpaTyphl;

— CHOCOOHOCTBIO CaMOCTOSITENIBHO TMPOBOJWTH HAyYHBIE OKCIEPUMEHTHI U
vccieoBanus B mpodeccuoHaabHOM objacth, 0000IaTh ¥ aHAJIU3HPOBATH
AKCIICPUMCHTAJILHYI0 ~ MH(POpPMAIMIO, JACNaTh  BBIBOABI, (HOPMYIHUPOBATh
3aKJTFOYCHUS U PEKOMCHIAIHH;

— CHOCOOHOCTBIO CO3/IaBaTh M MCCIIECIOBAaTh MOJECIH H3ydaeMbIX OOBEKTOB Ha
OCHOBE MCIIOJIb30BaHUS YTITyOJIEHHBIX TCOPETUICCKUX U MPAKTHUYCCKUX 3HAHUU B
obnactu Hedrerazororo aena

—  HAY4YHO-NPOU3800CMBEHHAS. OeSIMETbHOCb.
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CIOCOOHOCTBIO CAMOCTOSATENIBPHO NPOBOAUTH TMPOU3BOACTBEHHBIE W HAYYHO-
IPOU3BOJICTBEHHbIE TOJIEBBIE, JTa0OpaTOpPHbIE W MHTEPIPETAOHHBIE PaOOTHI
IpY PELICHUHU MPAKTUYECKUX 3a]1a4;

CIOCOOHOCTBIO K MPOECCHOHATBFHON IKCIUTyaTallii COBPEMEHHOTO TOJIEBOTO U
n1abopaTopHOTO 000pyIOBaHMS U MPHOOPOB B 00JACTH OCBOEHHOW MPOTPaMMBI
MarucTpaTyphl;

CIOCOOHOCTBIO  HWCHOJB30BaThb  COBPEMEHHBIE  METOABI  O0paboOTKH U
MHTEPIpPETallid KOMIUIEKCHOW HMH(GOpPMAIMK ISl PEIIeHUs MPON3BOJICTBEHHBIX
3ajady;

NPOEKMHAs 0esIMeNbHOCHIb:

CIIOCOOHOCTBIO CAMOCTOSATEIHFHO COCTaBIISTh M MPEACTABIATH MPOCKTHl HAYYHO-
HCCIIEIOBATENIbCKUX M HAYIHO-TIPOM3BOACTBEHHBIX paboT;

TOTOBHOCTHIO K MPOEKTUPOBAHUIO KOMIUJIEKCHBIX HAayYHO-HCCIIEOBATENBCKUX U
HAYYHO-TIPOU3BOJICTBEHHBIX pabOT MPH pelIeHnr IpodeCcCHOHATBHBIX 33/1a4;
OP2aHU3AYUOHHO-YNPABTIEHYECKAs 0esMeNlbHOCHIb.

TOTOBHOCTBIO K HCIIOJIb30BAHUIO NPAKTHUUECKUX HABBIKOB OpraHU3alud U
yIpaBICHUS] HAYYHO-HUCCJIENOBATEIbCKUMH UM HAYYHO-IIPOU3BOJCTBEHHBIMU
paboTamu Npu peuieHUH NpodecCUOHANBHBIX 3a]1aY;

TFOTOBHOCTBIO K MPAKTUYECKOMY MCIOJIb30BaHNIO HOPMAaTUBHBIX JOKYMEHTOB MpHU
IUTAaHWPOBAHUU U OPTaHU3alMH HAyYHO-TIPOU3BOICTBEHHBIX paloT;
HAYYHO-Neoa202uteckas 0esmeabHOCb!

CIIOCOOHOCTBIO TIPOBOJUTH CEMHHApPCKUE, JIaOpaTOpHBIE M MPAKTUYECKUE
3aHATHUS;

CIIOCOOHOCTBIO ~ y4acTBOBaTb B PYKOBOACTBE Hay4yHO-y4yeOHOW paboToi
obOyuatomuxcs B obsactu HedrerazoBoro aena.

[Ipu pa3zpaboTke MpOrpamMMel

OTHECEHHbIE K TEM
OPUEHTHPOBAHA TMporpaMMa MarucTpaTyphl,

pPE3yJIbTATOB OCBOEHHUS TPOTPAMMBI MAarUCTPATyPBhI.

MarucTparypsl BC€ OOIIEKYJIbTypHBIE
obmenpodeccoHanbHbIe KOMITETEHIINN, a Takke MpodeCcCHOHATbHBIC KOMIICTCHITHH,
BUJIaM TIPO(PECCHOHATILHON  JIESITEIbHOCTH,
BKJIFOYAIOTCS B HaOOp TpeOyeMbIx

Ha KOTOpBIC
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4 Pa6ounii yueOHbIi IUIaH 00pa30BaTEJIbHON MPOrPaMMbI
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KaraJjior iucumn/mH no BbI00py o Marucrparype

BJI KomnoneHT mo BbIGOPY - 21 Kp.

KO/ HaunmeHnoBaHue THCIHUIINH KpeauTsl | JIk/a6/mp | cemectp
OER 5204 OI1IeHKA YKOJIOTHYECKUX PUCKOB 3 2/0/1 1
PET245
Peonorust u TpyOONpOBOIHEII TpaHCIIOPT HE(TH U ra3a 3 2/0/1 1
3 PET226 [puHIMITE pa3paboTKK HeTETa30BBIX MECTOPOKICHHUI 2/0/1 1-3
3.1 PET227 [TpUHIUIIBI TEXHOIOTHIA T0OBIYH HEDTH 3 2/0/1 1-3
3.2 PET246 [IpuHIUOE! TEXHOIOTHH OypEeHHUS CKBaXKHH 2/0/1 1-3
3.3 PET247 [TpUHIMOBI TPOSKTUPOBAHKS HedTera3oXpaHUITHII] 2/0/1 1-3
4 PET213 MeTonp! moBBIIICHNS HEQTEOTIaYN 2/0/1 1-3
4.1 PET208 NHTerpupoBaHHas pasBejika U paspaboTka 2/0/1. 1.3
He(TerazoBbIX MECTOPOKICHHI 3
4.2 PET248 YupaBieHne cBOHCTBaMU OypOBBIX PACTBOPOB 2/0/1 1-3
4.3 PET209 NH(popMaIMOHHBIE TEXHOIOTHU Ha 0OBEKTaxX 2/0/1. 1.3
TPAHCIIOPTa U XpaHEHHS
5 MAT213 MareMaTHuecKoe MOJIEIUPOBAHME MHKEHEPHBIX 37124 B 3 111 1.3
Python, Matlab
6 PET229 IpoaBUHYTHIA YPOBEHD Pa3paboTKK He(Tera3oBbix 2/0/1. 1.3
MECTOPOXKIACHUI
6.1 PET232 IIpoABMHYTHIN yPOBEHL TEXHOJIOIHMH H00bIYU HEDTH 2/0/1 1-3
6.2 PET238 TexHom0rus 6ypeHys HAKJIOHHO-HANPABIEHHBIX, 3 2/0/1. 1.3
TOPH30HTAIBHBIX M MHOT03a00HHBIX CKBaXUH
6.3 PET221 Hopwmb! 1 mpaBuiia MpOSKTHPOBAHHSI
2/0/1 1-3
ra3oHe()TEPOBOIOB U ra3aHePTeXPaHHUITHIIL
7 PET233 [IponBUHYTEHI YpOBEHb YKOHOMHYECKOTO aHAJIH3a
2/0/1 1-3
He()Tera3oBhIX POSKTOB
7.1 PET220
HoBrble TexHUUYECKUE CPEICTBA U TEXHOJIOTUH PEMOHTA 3 2/0/1 13
CKBaXXHMH
7.2 PET210
KanutansHelii peMOHT Ta30He()TEIPOBOIOB 2/0/1 1-3
I KomnoHeHTHI 10 BBIGOPY - 29 Kp.
8 PET235 CoBpeMeHHbIE METOIbI OLICHKHU MapaMeTpoB 2/0/1 13
MPOAYKTHBHOTO IIIACTa
8.1 PET237 TexHonorus OypeHns: MOPCKMX CKBaXKHH 3 2/0/1 1-3
8.2 PET234 CucreMa TPaHCTIOPTUPOBKU W XPAHEHHUS YTIICBOIOPO/IOB 2/0/1 13
Ha MOPCKHX MECTOPOXKICHHSX
9 GEO282 OnepalMoHHbINH MEHEHKMEHT B HE(PTEra30BOM OTPpacIn 2/0/1 1-3
9.1 PET253 VYipasieHne akTHBaMH B HE(DTEra30BoM OTPACITH 3 2/0/1 1-3
OlLieHKa PHCKOB Te0JIoro-pa3BeIouHbIX pador (¢ i
9.2 PET254 meroaukoii SPE-PRMS) 2/0/1 1-3
10 PET231 [IponBUHYTHIN YPOBEHb TEXHOJIOTHH JOOBIUM ra3a 2/0/1 1-3
10.1 PET 240 YnpaBieHue NpoueccoM UCKPUBIEHUS! CKBaKUH 3 2/0/1 1-3
102 PET207 VHxeHepHOE MPOEKTUPOBAHME TEXHOJIIOTHIECKHX 2/0/1 1-3

TpyOOIIpOBOIOB
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11 PET211 KoMmo3umnoHHOe MOJIETMPOBAHIE 2/0/1 1-3

111 PET212 Merto bl HHTEHCH(DHKAIIMY TIPUTOKA B CKBAXKHHY 2/0/1 1-3

112 PET214 Mertons! noBsieHNs 3pPeKTHBHOCTH OypeHHs 3 2/0/1 1-3
CKBaXXHH

113 PET215 Mertonp! noBsieHns 3G PeKTHBHOCTH pabOTHI 2/0/1 1-3
ra3o0He(TETIPOBOIOB

12 CHE282 XUMHYECKUE PeareHThl AJIs IPOLECCOB HeDTEAOOBIUN U 3 2/0/1 2
HOATOTOBKH

13 PET216 MonenupoBaHue HeTEra30BoOro pe3eppyapa 2/0/1 1-3

131 PET206 I'maponyHaMUYeCKUE UCCIIEIOBAHNS CKBaKHH H 3 2/0/1 13
UHTEPIPETaLHs

13.2 PET242 DusMYecKUe MPOIECCHl CTPOUTENBCTBA CKBAKHH 2/0/1 1-3

14 MNG236 Puck MeHeKMEHT B HeTera30BOi OTpacin 2/0/1 1-3

14.1 PET104 I'eomexaHuKa macta 3 2/0/1 1-3

14.2 PET105 [eocraTucTHKA 2/0/1 1-3

14.3 PET?223 OCITO)KHEHHS U aBapHH pU OYPEHUH CKBaKIH 2/0/1 1-3

15 PET222 OnTuMH3aIHs MPOIECCOB T00bIUH HehTH 2/0/1 1-3

151 PET?236 Teoperndeckue MPoOLECCH 3aKaHYUBAHUS CKBAXKIH 3 2/0/1 1-3

15.2 PET224 IToBbIieHNE 3®¢)eKTHBHE)CTI/I paboTHI HACOCHBIX U 2/0/1 1-3
KOMIIPECCOPHBIX CTAHIINIT

16 PET219 HedrerazonocHast cucrema 2/0/1 1-3

i 3
161 HpoeKTnpOBaHlfe 1 00yCTpONCTBO HE(TEra30BbIX 2/0/1 1-3
PET258 MECTOPOKIACHUN
17 PET244 CemuHap He(hTEra30BOr0 MHKHHUPUHTA 2 1/0/1 1-3

HEJIN OBPA3OBATEJBHON INPOI'PAMMBI PETROLEUM
ENGINEERING

1. Hamm BeITycKHUKK OyAyT yCHEIIHBIME MpodeccroHaniaMu, TOTOBBIMH BECTH
3a coboil komaHAay, opraHuzaiuo, Pecnyonuky KazaxcraH u MuUpoBoe COOOIIECTBO K
HOBBIM JIOCTHKCHHSIM.

2. Hamm BpIMyCKHUKK OyayT CIOCOOHBI pa3pabaThiBaTh ONEPATUBHBIC TUIAHBI
MPOBEJICHUSI BCEX BUJOB JICSITEIBHOCTH, CBSI3aHHOM C HCCIEIOBaHUEM, pa3pabOTKOM,
MPOSKTUPOBAHUEM, peau3alueil U yIpaBleHUEM TEXHOJOTHYECKUMH TMPOIIECCaMU, U
MPOU3BOICTBAMU B 00J1aCTH HE(PTEra30BOTO CEKTOPA.

3. Hamm BeITyCKHUKH OyayT CmOCOOHBI (HhOpMYyIHMpOBaTH M peIIaTh 3a/ayw,
BO3HHUKAIOIIKE B X0JI€ HAYYHO-UCCIIE0BATEIBCKOM U MPAKTUUECKON AESITEIbHOCTH.

4, Hamm  BhimyckHuKH ~ OyAyT  CHOCOOHBI  YNpPaBJSATh  CIOKHBIMHU
TEXHOJOTMYECKMMH  KOMILJIEKCAaMH W NPUHMMATh  PEIIeHHUs B  YCJIOBHUAX
HEOIpPeIEeNIEHHOCTH U1 MHOTOKPUTEPUATILHOCTH.

5. Hamm BbIyCKHUKM OyAyT CIOCOOHBI OLIEHMBATh MEPCHEKTHBBI U
BO3MOXHOCTH HCIOJIb30BaHUSl JOCTHXKEHMM HAy4yHO-TEXHMUYECKOro TIporpecca B
MHHOBAIMOHHOM Pa3BUTHH OTPACIIH, MIPEAJIaraTh CIOCOObI UX peau3aliu
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6. Hamm BbIMycKHUKH OyIyT >XKUTh W NPAKTUKOBATh B CBOMX MPOQECCHIX
TUYECKHUE, COLMAIBHBIE, U SKOJIOTUYECKHE HOPMBI OTBETCTBEHHBIM 00pa30M.

7. Hamm BbIMyCKHUKH OyAyT CIY>KUTh OOIIECTBY, HE(TEra3oBOW WHAYCTpPHUH,
rOCyJapCTBY 4epe3 ydacTue B MPO(ecCHOHATIBHBIX COOOIIeCTBaX U B OOIIECTBEHHBIX
OpraHu3aIusX.

5 Jleckpunropbl YPOBHS M 00beMa 3HAHWH, YMEHHH, HABBIKOB WM
KOMIIeTeHI M

TpeGoBaHUs K YpPOBHIO TOJTOTOBKM MAarvcCTpaHTa OIPEICISIOTCS HAa OCHOBE
JlyOIMHCKUX JIECKPUIITOPOB BTOPOTO YPOBHS BBICIIETO 00pa3oBaHUs (MarucTparypa) u
OTPaXXAIOT OCBOCHHBIC KOMIICTEHIIUU, BBIPAKEHHBIE B JOCTHUTHYTBIX pe3yjbTaTax
o0yueHus.

PesynbpTaThl 00ydeHUs: GOpMyIHPYIOTCS KaK Ha ypOBHE BCEl 0Opa3oBaTeIbHOM
MpOorpaMMbl MarucTpaTypbl, TAK M Ha YPOBHE OTACIBHBIX MOJIYJICH WU y4eOHOM
TUCITUTUIMHBL.  «ATpUOYTHI  BBITyCKHUKA (HOPMHUPYIOT HAOOp HWHIUBHUIYATHHO
OIICHMBAEMBIX PE3YIHTATOB OOyUYEHHUS, KOTOPHIE CBUIACTEIHCTBYIOT O IMOTEHIINATLHOM
CIIOCOOHOCTH  OOy4YaromIerocsi OBJIAJECTh KOMIICTCHIIUSIMHU, HEOOXOIUMBIMHU IS
BBITIOJTHEHHSI TIPO(EeCCHOHATBPHOM HWHXKCHEPHOUW JESITCIIBHOCTH Ha JOJKHOM YPOBHE.
ATpuOyTHI BBITYCKHHKA BBICTYITAIOT B Ka4eCTBE MpUMeEpa TeX TPeOOBaHUM, KOTOPHIM
JIOJDKEH COOTBETCTBOBATh BBIMMYCKHUK AKKPEAWUTOBAHHOW IMPOTpamMMbl. ATpPUOYTHI
XapaKTEPU3YIOTCS YETKUMH (HOPMYITUPOBKAMHU OXKHUAAEMBIX CIIOCOOHOCTEH U B Cydae
HEOOXOAMMOCTH MPEAYCMOTPEHBI UAIA30HbI, YKA3bIBAIOIINE HEOOXOIUMBIN YPOBEHB
JTOCTHKEHUS pe3yJIbTaTa B 3aBUCHMOCTH OT THUIIA IPOTPAMMBbIY.

JIeCKpUIITOPBI OTPAXKAIOT PE3YNIbTAThl 00YUYEHUSI, XapaKTEePU3YIOIHue CIIOCOOHOCTH

00yyJaroIerocs:

1) meMOHCTpHUPOBAaThH PpAa3BUBAIOLIMECCS 3HAHWA M IOHMMaHue B 00JacTH
HedrerazoBoro nena, o0CHOBaHHbBIE Ha MEPEAOBBIX 3HAHUSX JTAHHON 00JaCTH TIPH
pa3palboTKe U (WJIK) TPUMEHEHUU UJeH B KOHTEKCTE UCCIICIOBAHUS;

2) dbopMmynupoBaTh U pellaTh 3aJadyd, BO3HUKAIOIIME B XOJ€ HAYYHO-
HCCJICIOBATEIILCKON U TTPAKTUYCCKOM ACSITCIIBHOCTH,;

3) MCHoJL30BaTh MPOrPAMMHO-LIECICBBIC METO/IbI PEIICHUS HAYYHBIX MPOOJIEM

4) caMOCTOSTEIBHO OBJIAJICBATh HOBBIMH METO/TaMH WCCJICIOBAHHM,
MOAM(UIIMPOBATh WX W pa3padaThiBaTh HOBBIE METONBI, HMCXOAS W3 3aaad
KOHKPETHOTO MUCCJICOBAHUS

5) MCMoNBb30BaTh METOMOJIOTHIO HAYYHBIX HCCIIEAOBaHUN B MPOodecCHOHATBHOM
JeATETLHOCTH

6) npuMeHATh Ha TPOPECCHOHATHLHOM YPOBHE CBOM 3HAHUS, IOHHMaHHE |
CIIOCOOHOCTH JUIsl pelieHusi mpoOsieM B HOBOHM cpene, B 0oliee MIMPOKOM
MEXIUCITUTUTHHAPHOM KOHTEKCTE;
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7) ocyuiecTBIATH cOOp W WHTEepHpeTanuio HHGOpManuu Uit (HOPMUPOBAHHUS
CYKJIEHUI C y4ETOM COIMAIIbHBIX, STHUECKUX U HAYUYHBIX COOOPaKEHHIA;

8) 4eTKO M HeIBYCMBICICHHO CO00IIaTh HH(GOPMAIIUIO, UICH, BBIBOIBI, TPOOIEMBI U
peleHus, Kak CIeaTucTaM, Tak U HeCTIeHUAINCTaM;

9) HaBbIKM OOy4YeHHs, HEOOXOOMMBIC [UII CaAMOCTOSITEIBHOTO TPOIOIDKCHUS
JanpHeiero ooy4eHus B HeTera3o0BoM CErMeHTe

Tabmuma 2 — Onucanue Komnerenmuii no OIl Hedrsnas nHxeHepuss U UX B3aUMOCBSI3b

C OTpacCii€BOM paMKOH KBaJ'II/Iq)I/IKaLII/II/I He(l)TeFaBOBOI/I OoTpaciiu (7-ypOBeHB,

Marucrtpatypa)
Komnerenuuu n ux kparkue onucanust o OI1 Hedrsinasa nn:keHepus B KasHUTY umenu K. Carnaera
IlepenoBrbie IIpenonasa Kommynuka Hpodeccnona
per MeTopoJs10rus penon HccaenoBarebcKie HABbIKU y u pod
3HAHHSA HHE 100 JIN3M
(a) (b) (c) (d) (e) (f)
K K 3aBepmenuto | K K 3aBepienunio nporpamMmel, K K 3aBepmenuto
3aBCPIICHUTO IporpaMmal, 3aBCPIICHUIO MAaruCTpaHTbl 1 JOKTOPAHTbI 3aBCPIICHUTIO IIporpaMMmsl,
IIPOTPAMMBI, | MaruCTPaHTBI U | MPOTPaMMBI, | OyIyT ClIOCOOHBI IPOBOAUTH MPOIrpaMMElI, MarucTpaHThl U
MaruCTpanT JOKTOPAHTBL MarucCTpanT CaMOCTOSATCIbHOC OPpUTMTHAJIBHOC MaruCTpaHThbl JOKTOPAHTHI
Bl U OynyT Bl U HCCIIEIOBAHUE, U TOKTOPAHTHl | OymyT
JIOKTOPAHTHI | CIIOCOOHBI JIOKTOPAHTBI | CIIOCOOCTBYIOIIEE Pa3BUTHIO OynyT JIEMOHTPHUPOBAT
Ooymyt MIPUMEHSTh BI OyayT He(Tera3oBoi HAyKH U OTPACIH, | CIOCOOHBI K b BBICOKHE
CrocOOHBI COOTBETCTBYIOII | CHOCOOHBI COTJIACHO HAWITYYIIIUM BEJICHUIO npodeccruarsH
MIPUMEHSTH 1€ METOJIBI JEMOHCTPHpP | TPAKTHKaM M CTaHAAPTaM KOMMYHHKAIll | bIe Ka4ecTBa U
nepeioBbIC aHaJm3a, Kak OBaTh OTpacm. U, KaK ATHKY TIPH
3HAHUA Ka4eCTBECHHEIC HaBBIKA MUCBMEHHYIO, | B3aMMOJICHCTBH
He(TerasoBo | Tak U MIperoJaBaH TaK ¥ YCTHYIO, | HC
)71 KOJIMYCCTBCHHBI us B B Ppas3IMYHbIMU
WHXKEHEPUH | €, coOuparth u nporpaMme npodeccuoHan | 3aMHTEpEecOBaH
B CBOUX HUHTErpupoBaTh 6a1<anaBpI/IaT bHO U OTUYHO HBIMH
npodeccuon | uHGOPMAIIUIO a, paboThI CO CTOpPOHAMU
AJIbHBIX U HaWJTydlIum CTyJICHTaMH,
akajeMuuec | oOpasom u u
KHX COTJIACHO PYKOBOIIUTH
Kapbepax. CTaHJIapTaM MU
He(Tera3oBou
oTpaciu
OrtpacieBast pamka kBanupukannii Hegrerasosolii, HedTenepepadaTpiBaomeil 1 HepTeXHMHUYECKON oTpacJiei
7-YpoBens (Marucrpartypa)
XapaxkTepucTuka 3HaAHUI XapakTepucTUKa YMEHHI 1 HABBIKOB
1) ) 3) 1) ) ©) (4)

3HaHus Ha Ouenka u otoop | Hemonctpup | Mccrnenosats, | Cambie CnocobGHOCTh | YMeHwust
caMoM HHPOPMAIUH, 0BaTh pa3pabaTeiBaT | MPOJBHHYTHIC | y4acTBOBAThb B | FCHEPHPOBATH
epe10BOM HEO0OX0IUMOMH CIIOCOOHOCT | b, u YCTHOM WU UJIeu,
YpOBHE B JUTSL Pa3BUTHSL b peaM30BbIBAT | CHEUUANHU3UPO | MHUCbMEHHOM MPOTHO3UPOBAT
o0xacti JIESITENIbHOCTH. YCTOMYHMBOI | b U BaHHBIC ¢dopme B b PE3yIbTATHI
HAYKHU U Pacumpsts mii | © MHTEPECA K | a/lanTHPOBATh | HABBIKM U npoQecCUOHANl | WHHOBAIIHOHHO
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HpO(l)eCCI/IOH NEPCOCMBICIIUBA pa3pa60TKe IIPOCKTHI, YMEHus, BbHBbIX 171 JCATCIBHOCTU
anbHON Tb HOBBIX lez[eﬁ BEAYIIHC K BKJIO4YaA JUCKYCCHUSIX, a OCYHICCTBJIATH
JACATCIIBHOCT CYHIECTBYIOINEC niIn MOJY4YCHUIO CHHTE3 N TaK»XKeE IrupoKomMacuiTa
u. 3HaHUuA I/I/ nim mpoueccoB U HOBBIX 3HAHUH OLICHKY, Hy6J'II/IKOBaTI) 6HLI€
Hcnonb3oBa HpO(l)eCCI/IOHaJ'H) BBICOKUH 1 HOBBIX Ipe6yeMLIe HUCXOOHBIC HU3MCHCHUA B
Tb HYIO IPAaKTHUKY B YPOBCHb pemeHI/Iﬁ. JUT peIICHU L PE3YyJIbTAThL HpO(l)eCCI/IOHaHL
CIICIIMAJIbHbI paMKax IIOHUMAaHU KPUTHUYECKUX I/ICCJIC,HOBaHI/If/i HOH U
€ 3HaHUs 1751 | KOHKPETHOM MIPOLIECCOB mpo0JIeM B B COLIMAJILHOM
KPUTHYECKOT | 0ONacTH WM Ha | OOyUeHWUS. HCCIICIOBAHNH | MEXIyHapomH | cdepe,
O aHaJIn3a, CTBIKE n/nnm bIX PYKOBOOUTH
OLICHKH U oOacTeit. HOBIICCTBE U AKAAECMHUYCCKN CJIO)KHBIMU
CHHTE3a MCTOZ[OJ'IOFI/I‘ICC IIO3BOJIAIOIIIHE X U3JaHUAX. MIPOU3BOJCTBCH
HOBBIX KHe 3HAHMS B nepecMmarpuBa | Moxer HBIMU U
CJIOKHBIX O6J'IaCTI/I Tb 1N CHOCO6CTBOBaT HayYHbIMU
uaeu, HMHHOBAIIMOHHO- OOHOBJIATH b Ha HAY4YHOM IpoLECCaMU.
KOTOpbIE npodeccrHoHab CyIIECTBYIOUIE | U
HAXOIATCS Hoil € 3HAHUC WU npodeccuoHan
Ha caMOM NEeSITeIbHOCTH. HpO(l)eCCI/IOHaJ'I bHOM YPOBHC
nepeaoBoM bHYIO TCXHUYCCKOMY
pyOexe MIPaKTHUKY. ,
JTaHHOU 00IIIECTBEHHO
obmacTu. My U
KYJIbTYpHOMY
mporpeccy
obmecTBa.
6 KomnereHuum 1o 3apepuieHuI0 00y4eHust
6.1 TpeOoBaHus K KJIIOYEBBIM KOMIIETCHIIMSM BBITYCKHUKOB  HAYYHO-
neoazo2uieckoi macucmpamypol, 10JKEH:
1) umemo npedcmasnenue:
— O pOJIM HAyKHU U 00pa30BaHUs B OOIIECTBEHHOM KU3HU;
— O COBPEMEHHBIX TEHJICHLMAX B PAa3BUTUUA HAYYHOT'O TTIO3HAHUS;
— 00  aKTyaJIbHBIX  METOJOJIOTHYECKMX U  (uiocodckux  mpodiemax

€CTEeCTBEHHBIX (COIUANIbHBIX, TYMAHUTAPHBIX, JKOHOMUUECKHUX ) HAYK;
— 0 npodeccroHaaIbHONH KOMIIETEHTHOCTH MPEIOAaBaTelIsl BBICIICH IIIKOJIBL;

— O NINPOTHUBOPCYHHUAX KW COHHAIBHO-D3KOHOMHUYCCKHUX IIOCICACTBHAX IIPOLHCCCOB

riao0aln3aluy;
2) 3Hamo:
— METOJIOJIOTHIO0 HAYYHOTO TTO3HAHMUS;
— TPUHIUIBI U CTPYKTYPY OpPTaHU3AIIMN HAYYHOU JCSITEIBHOCTH;
— TICHUXOJIOTHIO

o0yueHus;

MO3HABATCIbHON  JIEATCILHOCTHU

CTYJICHTOB

B

— TICUXOJIOTUYECKHE METOAbl M CpEACTBA TNOBBILIEHUS H(P(HEKTUBHOCTH U
KauecTBa 00y4YeHus;
3) ymems:
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— WCIOJIb30BaTh TIOJYYCHHBIC 3HAHUS I OPUTHHAIBHOTO PAa3BUTUA W
NpUMEHEHUS U B KOHTEKCTE HAyUYHbIX UCCIIEIOBaHUM;

— KPUTUYECKU aHAIM3UPOBATH CYIIECTBYIONINE KOHIEMIIUUA, TEOPUH U TOJIXOIbI
K aHaJIM3y IPOLIECCOB U SIBJICHU;

— UHTErpUpOBaTh 3HAHUA, TOJYyYEHHbIE B paMKaxX pa3HbIX AUCHUIUIMH IS
pEIIeHUS UCCIIEIOBATEIbCKUX 3a/1a4 B HOBBIX HE3HAKOMBIX YCIIOBUSIX;

— MyTeM MHTETpaliy 3HAaHUM BBIHOCUTBH CYXKJIEHUSA U MPUHUMATH PEIICHUS Ha
OCHOBE HETIOJIHOW WUJTM OTPaHUYEHHON MH(OpMAIUY;

— TPUMEHATh 3HAHWS TEAArOTMKHA W TICUXOJIOTHMHM BBICIICH IITKOJIBI B CBOCH
MeIarOTUIECKOM IeITeITLHOCTH;

— TPUMEHSTh UHTEPAKTUBHBIE METOJIBI O0yUCHHS,;

— TIPOBOJUTH nH(OPMAITMOHHO-aHATTUTHIECCKYTO u nH()OPMAITMOHHO-
oubnmorpaduueckyro paboTy C MPHUBICUEHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTHUH;

— KpPEaTUBHO MBICIIUTh U TBOPYECKU MOJXOIUTH K PEUICHUIO HOBBIX MPOOJIEM U
CUTYallHH;

— CBOOOJHO BIIAJIETh WHOCTPAHHBIM SI3BIKOM Ha MPOQPECCHOHATBLHOM YPOBHE,
MO3BOJISIONIMM TPOBOJIUTh HAYYHBIE MCCIEOBAHUS W OCYIIECTBISATH IMPENojaaBaHUE
CHeIUaIbHBIX JUCIUIUIMH B By3aX;

— 00001aTh pe3ysbTaThl HAYYHO-UCCIIEOBATENBCKON U aHATMTHYECKON PabOThI
B BHJIC TUCCEPTAIMH, HAYYHOUW CTAThH, OTUYETA, aHATUTHYCCKOU 3aUCKA U Jp.;

4) umems HaBbIKU:

— HAYYHO-MCCIICIOBATEIHCKON JESITCIILHOCTH, PEIICHUSI CTAaHIAPTHBIX HAYYHBIX
3ajady;

— OCYIIECTBJICHUS 00pa30BaTeIbHON W TIEAArOTMYECKOW JEATEIBHOCTH TI0
KPEIUTHOW TEXHOJIOTHH O0yUJCHNS,

— METOJMKH TPEToaaBaHus MPOPECCHOHATBHBIX TUCITUTIINH;

— WUCIOJIb30BAaHUSI ~ COBPEMEHHBIX  HMH(POPMAIMOHHBIX  TEXHOJOTHH B
o0pa3oBaTeIbLHOM MPOIECCE;

— 1po(ecCHOHaTBFHOTO OOIIEHUS U MEXKKYIBTYPHON KOMMYHHKAIIUH;

— OpaTOPCKOTO WCKYCCTBA, MPABWJIHBHOTO U JIOTUYHOTO O(OPMIICHHUS CBOUX
MBICJIEH B YCTHOUM ¥ MUChbMEHHOU popme;

— pacmdpeHuss W YIrIyOJIeHWs 3HaHWUW, HEOOXOAUMBIX JUIsi TIOBCEIHEBHOM
po(eCCUOHAILHOM JACATEIBHOCTH U TIPOJOJDKEHUS 00pa30BaHMs B JOKTOPAHTYPE.

5) 6b1mb KOMnemeHmHvIM:

— B 00JIaCTH METOJIOJIOTHH HAYYHBIX UCCIICIOBAHMM;

— B 00JIacTM Hay4YHOW W HAyYHO-IICJIJaTOTHYCCKON ACATEIBPHOCTH B BBICIIHAX
y4eOHBIX 3aBEJICHUSIX;

— B BOIIPOCAxX COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI;
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— B BBINOJIHEHUN HAYYHBIX MPOEKTOB MU HUCCIEIOBAaHUI B MpoQecCHOHANTBHOMN
001acTu;

— B crnocobax oOecreueHus TMOCTOSHHOTO OOHOBJICHUS 3HAHUM, paCUIUPEHHUS
npodeccroHaIbHbIX HABBIKOB U YMEHUH.

b — ba3zosvie 3Hanus, ymenus u HagbIKU

b1- monb30BaThCs MHOCTPAHHBIM SI3BIKOM JUISI M3YUYEHUsSI 3apyO€KHOTO OIbITa B
npOQUIMPYIOMMX U CMEXKHBIX 00JIACTAX HAYKH W TEXHUKH, & TaKXe JJIS JIeJIOBOTO
po¢eCCUOHATILHOTO OOIIEHNS;

b2 -noHuMaTh U aHaIU3UPOBATh SKOHOMUYECKHUE, IKOJIOTHYECKUE, COI[UAIbHBIE U
po0JIeMbl MPOMBIIICHHOW 0e30MacHOCTH He(Tera3oBoil oTpaciu;

b3- apryMeHTHpOBaHO MPEJCTABIATh U 3alUIIATh CBOKO TOUKY 3pEHUS;

11— Ilpogeccuonanvhvie Komnemenyuu:

[12 - ¢opmynupoBaTh W pemiaTh 3aJadyd, BO3HUKAIOUIME B XOJ€ HAYYHO-
HCCJIEI0BATENbCKON U MTPAKTUYECKOM AESITENbHOCTH;

[13 - nnaHupoBaTb M NPOBOJAUTH AHAIWTUYECKHE, WMHUTALMOHHBIE U
DKCIIEPUMEHTAJIBHBIE HCCIIEOBAaHUSA, KPUTUYECKH OLICHMBATh JAaHHBICE U JI€JaTh
BBIBOJIBL;

[14 — coBepiIEHCTBOBATh METOAMKH HKCIUTyaTallMM M TEXHOJIOTUN 00CTYKUBaHUS
000py10BaHUS;

II5 - mnpoBOAWTP SKOHOMHYECKMM aHAIU3 3aTpar W Pe3yJIbTATUBHOCTH
TEXHOJIOTHYECKHUX MPOLIECCOB U MPOU3BOICTB

[16 - ncrnonb30BaTh METOAOJOTHUIO HAYYHBIX HCCIEIOBAaHUHN B MPOPECCUOHAITBHON
NS TENbHOCTH;

[17 - ucnonwp3oBath NpodeccuoHaIbHble MPOrPAMMHBIE KOMIUIEKCHI B 00JIaCTH
MaTeMaTUYeCKOro MOACIUPOBAHUS TEXHOJOTUYECKHUX MTPOLIECCOB U OOBEKTOB;

[18 - mpoBOAUTH aHAIM3 U CUCTEMATU3ALMI0 HAYYHO-TEXHUYECKOW MH(pOpMALINH
M0 TEME HCCIEAOBaHMs, OCYIIECTBIATh BIOOP METOAMK M CPEJCTB PEIICHUS 3a/]auHu,
IPOBOANTH MATEHTHbIE HCCIEAOBAHUSA C II€JIbI0 00ECTeUeHUs] MATEHTHOW YHCTOTHI
HOBBIX Pa3paboToK;

[18-pa3zpabareiBaTh ~ HAyYHO-TEXHUUYECKYIO, TPOCKTHYIO U  CIYKEOHYIO
JOKYMEHTAINI0, 0(QOPMIISITh HAYyYHO-TEXHUYECKUE OTYETHI, 0030pbI, IMyOJUKAIIUU T10
pe3ysbTaTaM BBINOJHEHHBIX UCCIIEI0BAHNH;

O - Obweuenogeueckue, COYUAILHO-IMUUECKUE KOMNEMEHYUU.

Ol - camoCTOSATENHHO COBEPIICHCTBOBATh U Pa3BUBATh CBOM MHTEUICKTYaJbHbBIN
1 OOILIEKYIbTYPHBIN YPOBEHB

O2 - oueHHMBaTh Ha OCHOBE INPABOBBIX, COIMAIBHBIX MU JTHUYECKUX HOPM
MOCJENICTBUSL  CBOEW  NPO(PECCHOHANBbHON  NIEATENbHOCTH MpuU  pa3paboTke U
OCYUIECTBJIEHUU COLIMAJIBHO 3HAYUMBIX MTPOEKTOB
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O3 - caMOCTOSATENIbHO OBJAJ€BaTh HOBBIMH METOJAAMHU  HCCIIEIOBAaHUM,
MOJAU(PUITUPOBATHh UX U pa3padaThiBaTh HOBbIE METOJIbI, UCXOS U3 3a/1a4 KOHKPETHOTO
UCCJIeI0BAHUS

C — Cneyuanvhvle u ynpasieHuecKue KOMnemeHyuu.:

Cl mpoBOAMTH JKOHOMHYECKMH aHamu3 3arpaT W pe3yJIbTaTUBHOCTHU
TEXHOJIOTMYECKHUX MPOIIECCOB U MPOU3BOICTB;

C2 - wucnoyib30BaTh OCHOBHBIE TIOHSTHSI W KAaTErOpUU MPOU3BOACTBEHHOIO
MEHEPKMEHTA, CUCTEM YIIPaBJICHUS OpraHu3aluei;

C3 - pazpabaThiBaTh TEXHHKO-PKOHOMHUYECKOE OOOCHOBAHHUE WHHOBAIIMOHHBIX
penieHuii B npoecCuOHaIbHOM EeATEIbHOCTH;

6.2 TpeboBaHMs K HAyYHO-HCCIEIOBATENbCKON padOTe MarucTpaHta B HAy4YHO-
MEeIarornuecKOr MarucTpaType:

1) coorBercTBYeT mpoduiao o0pa3oBaTEIbHON MPOrpaMMbl MarucTpaTypbl, MO
KOTOPOM BBINOJIHAETCA U 3aIMIIAETCA MarucTepcKas JUCCepTalus;

2) akTyaJlbHa U COACPKUT HAYYHYIO HOBU3HY U IPAKTUYECKYIO 3HAUUMOCTb;

3) OCHOBBIBaE€TCS Ha COBPEMEHHBIX TEOPETUYECKUX, METOAMYECKUX U
TEXHOJIOTHYECKUX JOCTHKCHUSX HAyKU U IIPAKTUKH;

4) BBINOJHSETCS C HCIOJIB30BAHUEM COBPEMEHHBIX METOJOB HAayYHBIX
HUCCIICIOBAHUN;

5) comepXXHUT HaydHO-HCCIEAOBATEIbCKUE (METOAUYECKHE, MPaKTUUYECKHE)
paziesbl M0 OCHOBHBIM 3aIIMIIAEMBIM MOJIOKEHUSM;

6) Oasupyercss Ha MEPEIOBOM MEXIYHAPOJHOM ONBITE B COOTBETCTBYIOIIEH
00J1aCTH 3HAHMUS.

6.3 TpeboBaHuUs K OpraHU3alUU TPAKTUK:

OOpa3oBaTenbHas NporpaMMa Hay4HO-TE€Jarorn4ecKOi MarucTpaTypbl BKIIOYAET
JIBa BUJA MPAKTHK, KOTOPBIE MPOBOJATCA MapaJUIEIbHO C TEOPETUYECKUM OOyUEHHEM
WJIM B OTJEJIbHBIN MEPUO:

1) nenarornueckyro B nukiie b/l — B BY3e;

2) nccnenoBaTesbeKyro B ukiie I1/] — mo MecTy BBIIOJIHEHHSI TUCCEPTALUU.

[Tegarornyeckasi mpakTHKa MPOBOJUTCS C LENbIO (POPMUPOBAHUS MPAKTUUIECKUX
HAaBBIKOB METOJMKHM TpenojaBaHuss U oOydenus. Ilpu 3TOM MarucTpaHThl
MIPUBJICKAIOTCS K MTPOBEICHUIO 3aHATHI B OakanaBpuare 1o yemorpenuio BY3a.

HccnenoBarenbekas MpakTUKa MaruCTPaHTa MPOBOJUTCS € LIEJIBIO O3HAKOMIIEHUS
C HOBEUIIMMHU TEOPETUUYECKUMHU, METOAOJOTUYECKUMH U  TEXHOJIOTMYECKUMU
JOCTH)KEHUSIMU OTE€YECTBEHHOM M 3apyOeXHOW HAyKH, COBPEMEHHBIMH METOJaMU
HAy4YHbIX HCCIIEJOBAaHUM, 00paOOTKHU U UHTEPIIPETALIMHI SKCIIEPUMEHTAIbHBIX TAHHbBIX.

Marucrtepckass ~ amcceprauus — SBISETCS ~ CAMOCTOSITENIBHBIM — HAyYHBIM
UCCJIEIOBAaHUEM, OOECIEUYMBAIOIIMM  3aKpEIUICHHE  aKaJeMHYEeCKOM  KYyJIbTYpBl,
METOJ0JOTUYECKUX MPECTABICHUN U METOAMYECKUX HaBBIKOB B M30paHHOU 00sacTu
npodeccuoHanbHOM 1eITeIbHOCTH, U MPEIyCMaTPUBAECT:

Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 21 u3 117
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- CaMOCTOSITENbHYIO (OPMYJIHUPOBKY HAYYHOU, HAay4YHO-HCCIEAOBATEIBCKOM,
TBOPYECKOM WM Y4EeOHO-METOAMYECKOM MpPOOJIEMBI, - CaMOCTOSATEIbHBIN aHaIu3
METOJIOB HCCIIEIOBAHUS, MPUMEHSAEMbIX MPHU PEIICHUH HAy4YHO-UCCIIEI0BATEIbCKON
3a/layd, HAy4YHbIM aHaIu3 U 00001IeHre (PaKTUYECKOro MaTepualia, UCIOIb3yeMOro B
Ipoliecce UCCIEIOBAHNUS; - MOTYyYEHUE HOBBIX PE3YJIbTaTOB, UMEIOLIUX TEOPETUUYECKOE,
NPUKJIAJHOE WM HAYYHO-METOJUYECKOE 3HAUCHUE.

7 llpunoxenne Kk aumiomy no cranaapry ECTS

[Ipunoxxenue pazpabotaHo 1o craHgapram EBpomnelickoit komuccun, CoBera
Esponst u IOHECKO/CEIIEC. [laHHBIi JOKYMEHT CIY>KHT  TOJBKO  JUIS
aKaJIeMHMYECKOTO TPU3HAHUSA W HE SABISETCA OQUIMATBLHBIM  TIOJITBEPKICHUEM
JIOKyMeHTa 00 oOpa3zoBaHuu. be3 gumnioma o BbiciieM 00pa30BaHUU HE JEHCTBUTEIICH.
Llenp 3amomnHenHuss EBpomeiickoro MPHIOXKEHUS — TMPEJOCTaBICHHE JOCTATOYHBIX
JAHHBIX O BJAJENbLE AWIUIOMA, MOJIYYEHHONM WM KBaTU(PUKALUHU, YPOBHE OSTOU
KBATM(UKALIMH, COJEPKaHUU MPOrpPaMMbl 00yUYeHUs, pe3ysibTaTax, 0 (PyHKIIMOHATIEHOM
Ha3HAUYCHUHU KBawIMPUKAUKU, a Takke HHPOPMAIMK O HAIMOHAIBHOU CHUCTEME
oOpa3zoBanusi. B mojenu npuiiokeHusi, Mo KOTOPOM OyAeT BBIMOJIHATHCA MEPEBOJ
OLICHOK, UCIOJb3YeTCsl eBpOINeiicKasl CUCTeMa TpaHC(PEpTOB WK Nepe3auéra KpeaAUuTOB
(ECTS).

EBpormeiickoe TpunokeHHe K JIUIUIOMY JaéT BO3MOXKHOCTH IPOJOJIKHUTH
oOpa3oBaHHe B 3apyOCKHBIX YHHBEPCUTETaX, a TaKXKe MOATBEPAWUTH HAIMOHAIHHOE
BbICIIIee OOpazoBaHuE MJis 3apyOekHBIX paboTtomareneit. IIpu Bwie3ne 3a pyOex mis
npo(hecCHOHATFHOTO MPU3HAHUS MOTPeOyeTCsl TOTOTHUTENbHAS JIeralnu3alus AUIIIoMa
00 oOpazoBanuu. EBpomneiickoe MpuiioKeHHWE K AUIJIOMY 3alOJIHSAETCS Ha aHTJIMMUCKOM
S3BIKE 110 HHIMBUYaJTbHOMY 3aIIPOCY U BBIAAETCs OECILIATHO.

Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 22 u3 117
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OIIMCAHUE KYPCOB

LNG205 — UHocTpaHHblii si3bIK (MpodeccHoHAIBLHBbIN)
KPEAUT - 3 (0/0/3)
I[MPEPEKBU3UT - Business English, Academic English, IELTS 5.0-5.5

HEJIN U 3AJJAYH KYPCA

bnarogaps 3TOMy Kypc oOyd4aromuecs OCBOST CHELU(PUYECKYIO TEPMHHOJIOIHIO,
CMOTYT YWUTaTh CIELUATU3UPOBAHHYIO JHUTEpATypy, MOIydaT 3HAHUS HEOOXOIUMBIE
IUI1  OCYIIECTBJIEHUS 3(PPEKTUBHBIX YCTHBIX M IUCBMEHHBIX KOMMYHHUKallUHd Ha
MHOCTPAHHOM $I3bIKE B CBOEH MPO(PEeCCUOHANBHOMN AEATEIbHOCTH.

KPATKOE OIIMCAHUME KYPCA

B nponecce oOyueHust ciaymaTenu MOMy4arOT 3HaHUS MHOCTPAHHOTO S3bIKA, BKIIOYAs
BJIQJICHUE CHELHAIU3UPOBAHHON JIEKCUKOM, HEOOXOJUMBIE Il OCYIIECTBICHUS
3((PEKTUBHBIX YCTHBIX U TUCBMEHHBIX KOMMYHHKAIM HA HHOCTPAHHOM $I3bIKE B CBOEH
poeCCHOHANIBHON  AesTeNnbHOCTU. [IpakThueckne 3agaHus M METOJbl pPa3BUTHUSA
TpeOyeMbIX S3BIKOBBIX HABBIKOB B Ipoliecce OOy4eHHMs BKIIIOYAIOT: KEC MeToa |
POJIEBBIE UTPBI, TUAJIOTH, OOCYXKIEHUS, IPE3CHTALlMH, 3aJIJaHUs Ha ayAUpOBaHue, padboTa
B @apax WIA B TIpyNnax, BBINOJHEHUE PA3JIMYHBIX THCbMEHHBIX 3aJaHUM,
rpaMMaTH4eCKHe 3a/1aHus U OOBSICHEHHUS.

SHAHMUSA, YMEHUS, HABBIKH 110 3ABEPHIEHNIO KYPCA

Martpuua pe3yJbTaThbl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOM KOMIEeTEHIINH

Pe3yabTaTsl Kypca Komnerennuu no 3aBepiieHunIo
ITo 3aBepIIeHNI0 AUCHUTIIIMHBI MATUCTPAHTHI U

JOKTOPAHTBI 10JKHBI YMETD ... @ (b) © (d) ®) (f)
pacupuTh NPohecCHOHATBEHON JTEKCUYECKHH CI0Baph % /

BJIaICTb HAaBbIKAMU OCYHICCTBJIICHUA 3(1)(1)6KTHBHOI>1

9 v v
KOMMYHHKAIMH B IPOPECCUOHAIBHON cpefie
M3J1arath TPaMOTHO MBICIIA B YCTHOW M TUCbMEHHON / %
pcyuu, MOHNMATh CHCLII/I(I)I/I‘-ICCKyIO TCPMUHOJIOTUIO
YUTaThb CIICHUAIM3UPOBAHHYIO JIUTCPATYPY.
Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 23 u3 117
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KPUTHYECKH aHaJIN3UPOBaTh HH(OPMALIUIO,
pedepupoBaTh U aHHOTUPOBATH TEKCTHI,

MNG230 — IIpoekTHBI ii MEHETKMEHT
KPEAUT — 2
[TPEPEKBU3UT - mer

HEJIA U 3AJJAYU KYPCA

chopMHpPOBaTh Y MarkuCTPaHTOB CHCTEMY 3HAHUN B O0JIACTH YNpaBJIEHUS MPOEKTaMH,
MO3BOJISIONIYI0 B JaJbHEHIIEM CaMOCTOATENbHO pAaCHIMPUTh 3HAHUA B JIAHHOU
MpEeAMETHON 00JIaCTH, M COBPEMEHHOE YMPABJICHYECKOE MBIILIEHHE, CIOCOOCTBYIOIIEE
YIPaBIECHUIO TPOCKTOM Ha BCEX CTA/IUSIX €T0 )KU3HEHHOTO IMKJIA.

KPATKOE OIIUCAHUE KYPCA

Co3/aeT KOHIIETITYaJbHbIE OCHOBBI JIJII W3YYEHHUS YNPABICHUYECKUX JUCIUIUIMH,
UCIIOJIB3YIOIINX YIIPABICHUYECKUE TEXHOJIOTHH, MPU BHITIOJHEHUN PA3IMYHbIX YUCOHBIX
U HAay4YHO-UCCIEAOBATENIbCKUX pPabOT, a Takke B XOJ€ IOJTOTOBKH BBITYCKHOMN
KBATH(UKAIIMOHHON paOOTHI.

3HAHUSA, YMEHUS, HABBIKH 110 3ABEPIHIEHUIO KYPCA

Martpuua pe3yJbTaThl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOM KOMIEeTEHIINH

Pe3y.]'leaTl)I Kypca KomMmnerennuu no 3aBEPIICHUIO
ITo 3aBCPIICHUIO TUCHUIIJIMHBI MAIrUCTPAHTBI U

JOKTOPAHTBI T0KHbI YMETD ... (a) (b) (C) (d) (e) (f)
3HATh 0COOCHHOCTH q)YHKI_[I/IOHaJ'ILHO'CTOI/IMOCTHOFO u

COIIMAJIbHO-3KOHOMMWYCCKOI'O aHaJIn3a JCATCIbHOCTH v v

OopraHu3aluunu

pa3pabaTbIBaTh U 3KOHOMUYECKH 00OCHOBBIBATH
IIPOEKTHI COBEPLIEHCTBOBAHUSI CUCTEMBI M TEXHOJIOTHM v 4
YIIPABJICHUS TIEPCOHATIOM;

IIPUMEHSATH KOJIMYECTBEHHBIE U KAUYECTBEHHBIE METObI
aHaJIM3a, B TOM 4ucie (QyHKINOHAIbHO-CTOMMOCTHOTO,
IPY OPUHATHU PELICHUH B 00JIACTH yIIpaBIECHUS v v
NIEPCOHAJIOM M CTPOUTH COOTBETCTBYIOIINE
OpraHU3aIMOHHO-3KOHOMHYECKHE MOIETTU

Bnaners ciocoOHOCTBIO BHEAPEHUS B IPAKTUKY
JeATEIbHOCTH OPraHU3aluy IIPOECKTHI

v
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COBEPIICHCTBOBAHUS CHCTEMBI U TEXHOJIOTHH PAabOTHI ¢
IIEPCOHAIIOM

Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 25 u3 117
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PET 2022 - Teopusi ABUKEHUSA Ia305KHUIKOCTHBIX CMeceH
KPEJUT — 2 (1/0/1)
[TPEPEKBU3UT — TexHOMOTHSA 1 TEXHUKA JOOBIYH HEPTH

HEJb U 3AJAYU KYPCA

N3yuenue gusuku npoiecca ABUKECHUS Ta305KUIKOCTHOW CMECH B BEPTUKAIbLHOU
TpyOe, CTPYKTYyp M (OPM Ta30KUJKOCTHBIX ITOTOKOB, PabOThl MOJBbEMHUKOB,
METOJIOB pacyeTa pacupeaecHus JaBJICHU U TEMIIEPATYPhI B ITIOIbEMHUKE.

KPATKOE OIIMCAHHUE KYPCA

OTJIMYUTEIbHBIE OCOOCHHOCTH Ta30’KUIKOCTHBIX CMECEH, OMpenesieHue IUIOTHOCTH
ra30KUJIKOCTHOM CMECH, CTPYKTypa W (POPMbI JIBIXKEHHSI Ta30’KUIKOCTHBIX CMECEH,
KPUTEPHUU BBIJICTICHUSI CTPYKTYP U (POPM Ta305KUIKOCTHBIX MTOTOKOB, OaJlaHC YHEPTUU B
CKBa)XHHE, paboTa UeaJIbHOTO U MOJYHACAIBHOIO TTOIbEMHUKOB, paboTa MOIbEMHUKA
Ha Pa3IMYHbIX PEeKUMAX.

3HAHUSA, YMEHUS, HABBIKH 110 3ABEPIHIEHUIO KYPCA

Martpuua pe3yJbTaThbl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOM KOMIETEHIIUH

Pe3yJ'IbTaTI)I Kypca KOMHCTCHHI/II/I 110 3aBEPUIICHUTIO
ITo 3aBCPHICHUIO TUCHUIIJIMHBI MATr'UCTPAHTBI U

f
JOKTOPAHTBI T0JKHbI YMETD ... (a) (b) (C) (d) (e) ( )
BBIABIIATH OTJIMYUTCIIbHBIC 0COOEHHOCTH / J/
ra30XKuJIKOCTHEIX CMECEH;
00BSACHUTH MOACJIIb CTECHCHHOI'O ABUXCHUSA T'a30BbIX / ‘/
IMY3BIPHKOB B HeHOI[BH)KHOﬁ KUIKOCTH,
ONpeACIIATh IIJIOTHOCTD FaSO)KPII[KOCTHOﬁ CMCCH, / Y
paccuuTaTh CBOWCTBA HETHU B TIpOIIECCe ee
OIHOKPATHOI'O pa3ra3nupoOBaHUs; ‘/ / /
paccunuTaThb paClpeacICHUC JaBJICHUA U TCMIICPATYPhI ‘/ ‘/
0 TTYOMHE JOOBIBAIOIICH CKBAKHHEI;
AHAJIN3UPOBATH YpaBHCHUC  OBUKCHUS CMECH B
SJICMCHTApPHOM IMOABEMHUKE W YPAaBHCHHUE ABHIKCHUA /
CMECH B JJIMHHBIX MIOAbEMHHUKAX.

Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 26 u3 117
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PET244 — Cemunap HedTera3oBoro HH:KUHHPHHTA
KPEJUT — 3 (1/0/2)
[TPEPEKBU3UT — et

HEJIb U 3AJAYU KYPCA

PazButne y oOywarommxcs OOIUX YMEHHMH ©  HAaBBIKOB, HEOOXOJAMMBIX B
HCCIIEIOBATENIbCKOM TOMCKE, HAMMCAHWN HAYYHO-HCCIIEIOBATENLCKUX paboT, a TaKKe
yOJIMYHBIX BBICTYIUICHHMA.

KPATKOE OIIMCAHHUE KYPCA

Hayunoe u3ydeHue kak OCHOBHas (opma HayyHOH paboTbl. OOmmIas METOII0JOTHS
Hay4yHOTO TBOpuecTBa. [[prMeHEeHHE JOTMYecKuX 3aKOHOB W mpaBui. IloaroroBka k
HaIlMCAaHUIO HAy4dyHOU paboOThl M HaKOIUIeHHWE HayuyHOM uHpopmainuu. CTpyKTypa H
MOATOTOBKAa Hay4yHOW cTaTeu. IloaroroBka mpe3eHTauuu s 3aliuThl. HaBbiku
mMyOJIUYHBIX BBICTYIIEHUH. TH(DOPMATUBHOCTH BRICTYILJICHUS.

3HAHUSA, YMEHUS, HABBIKH 110 3ABEPIHIEHUIO KYPCA

MaTtpuua pe3yJbTaThbl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOH KOMIIETEHIINH

Pe3yabTaThl Kypca KomnereHnuu 1o 3aBepieHnI0

IIo 3aBCPIICHUIO TUCHUIIJIMHBI MAruCTPAHTBI U
JOKTOPAHTHI T0/KHbI YMETD ... (a) (b) (C) (d) (e) (f)

Pemate cranaapTHbIe 3a/1a4u IpoQecCHOHaTbHOM
TS TeTHbHOCTH Ha OCHOBE HH(POPMAITMOHHON 1
o6ubnuorpaduyeckoit KyabTypbl ¢ TPUMEHEHUEM
WH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
U C yUETOM OCHOBHBIX TpeOOBaHHIA
WH(pOpPMaIMOHHOM 0€30MacCHOCTH

OcymecTBIATh MOCTAHOBKY MPOGdECCHOHATBHBIX
3a/1a4 B 00J1aCTH HAYYHO-UCCIIEI0BATEIBCKON U v v
MIPAKTUYECKOU IESITETbHOCTH

[IpencraBisaTh pe3yabTaThl AHATUTHYECKOU U
HCCIIeIOBATENLCKOM pabOThI B BU/I€ BBICTYIUICHUS,

v v v
TOKJIa/1a, MHPOPMaIMOHHOTO 0030pa,
aHAJIMTUYECKOTO OTYETa, CTaThU
3HaTh MCTOABI INTAHUPOBAHUSA, TPOBCACHUA, U
00paboTKH pe3yabTaTOB IKCIIEPUMEHTATBHBIX v v

HUCCIIeJOBAaHUN

YMeTb paboTaTh B MaKeTax MPUKIAIHBIX IPOrpamMm
IO TJIAHUPOBAHUIO U 00pabOTKe pe3yIbTaToB
JKCIIEPUMEHTA, UCTIOIb30BaHUIO METOOB v v
MaTeMaTHYeCKOIro MOJICTUPOBAHUS MPU IPOBEICHUH
HAYYHBIX HCCJIEJOBAHUN;

Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 27 u3 117
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PET 226 - lIpyHuunsi pa3padoTku HedrerasoBbiX MeCTOPOKACHUM

KPEJUT — 3 (2/0/1)

[TPEPEKBU3UT - Paspabdorka HedTerazoBpix mectopoxaennin II: Meroasl
BTOPMYHOM U TPETUYHOM T00bIYH

HEJb U 3AJJIAYU KYPCA

- PacKpbIThb OCHOBHBIC KOHIICTIIIMHU, JIEKAIHe B OCHOBE DPa3pabOTKH HE(PTETa30BbIX
MECTOPOXKIACHUM;

- MPOJEMOHCTPUPOBATH  BBIBOJ OCHOBHOTO AW((EepeHIUaTIbHOr0  yYpaBHEHUS
paauanbHON (UIbTpalUU, YpaBHEHHS KBa3WyCTAHOBUBLIETO W YCTAaHOBUBULIETOCS
MIPUTOKOB B CKBAKHUHY;

- 0000UIUTH pELICHUS] YpPaBHEHUS TMbE30MPOBOJHOCTU JUIsl HUCHOJIb30BAaHUS B
HCCIIEIOBAHUU CKBaXKWH;

- PACKpBITh KOHLIETIIMIO IIPUTOKA BOJIbI B 3aJI€XKb;

- IPOJIEMOHCTPUPOBATEH PACUETHI JIJISl MPOTHOZUPOBAHUS TI0OBIYM HE(PTSIHBIX U Ta30BBIX
MECTOPOKICHUN;

- O3HAKOMUTb C OCHOBAMM HECMEUIMBAIOLIEIOCS BBITECHEHUS, CPABHUTH BO3MOKHBIE
CLIEHAPWH HECMENINBAOIIETOCS BBITECHEHHS.

3ajgauu Kypca:

B pe3ynbTaTe n3ydyeHus IUCUUILTMHBI 00y4YaroIUiCs TOJKEH

3HATh:

- OCHOBHbBIE KOHIIEINH pa3pabOTKU HEPTAHBIX MECTOPOKICHU;

- YpaBHEHHE paguaibHOW (PUIBTPALMH, KBa3UYCTAHOBHUBIIETOCS W YCTAHOBUBILIEIOCH
IIPUTOKA, YPABHEHUE MBE30IPOBOIHOCTH;

- OCHOBBI TUAPOJIUHAMUYECKOI0 UCCIIEIOBAHUS CKBAKIH;

- YPABHEHUS U TEOPUU IIPUTOKA BOJIbI B 3AJI€¥Kb;

- YPABHEHUS U TEOPUHU HECMEIIMBAIOLIETOCS BBITCCHEHUS;

KPATKOE OIIMCAHHUE KYPCA

OcHOBHbIE KOHLEMIIUH, JEXKallie B OCHOBE pa3pabOTKM HEPTSIHBIX U Ta30BBIX
MecTtopoxaeHuil. Da30Bble COCTOSIHUS YIJIEeBOJOPOJAOB.  AHanu3 PVT-cBoiicTB
m1acToBbIX (GurronoB. CBOMCTBA MIACTOBBIX MOPOA. 3akoH Jlapcu U ero mpuMeHeHue.
[Toacuer HauaNbHBIX 3aMACOB YIIIEBOJOPOAOB. I3MeHeHNE NaBiIEHUS U TEMIIEPATyphl B
3amexu 1o riayoune. IlpupomHbsie pexumbl  BbiTecHeHHs HepTH. Konmenius
MaTepUaJIbHOTO OayiaHca sl Ta30BbIX M Ta30KOHJICHCATHBIX 3ajexed. MatepuaibHbIN
OaJlaHC HACBIIIEHHBIX W HEHAChIeHHbIX HedTel, OcHoBHOe nuddepeHnanTbuoe
ypaBHEHHWE  OJHO(GA3HOIO  MOTOKAa B TMOPUCTOM  Cpeje. YpaBHeHUsA
KBa3MyCTAHOBUBILEIOCSI M YCTAHOBHMBLIETOCS IPUTOKOB B CKBaXKHHY. (OCHOBHOE
muddepennransHoe ypaBHeHHE OAHO(A3HOTO MOTOKA B TIOPUCTOM cpefie. Y paBHEHUS
HEYCTaHOBHUBLIETOCS IPUTOKA B CKBAXKHUHY

Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 28 u3 117
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3HAHMS, YMEHMUSA, HABBIKMU 110 3ABEPHIEHHNIO KYPCA

Matpuua pe3yJbTaTbl KYpca — pe3yJibTaThbl NPO(ecCHOHAIBHOI KOMIIETeHINHU

PesyabTaTsl Kypca

KomMmnerenuuu mo 3aBEPHICHUIO

ITo 3aBEPHICHUI0O TUCHUIIJIMHBI MAaIruiCTPaHTbI U
AOKTOPAHTBI 10/I’KHbI YMETD ...

(@)

() | © | d | (o

()

Onpenenars PVT cBolicTBa MmIacToBbIX (UIFOUIOB H
MIOPOJT ¥ TIPOBOJIUTH PAcUeThl (PYIIBTPAIIMH B TTOPUCTOU
cpene

[IporHo3upoBaTh IJIACTOBOE [aBJICHHE U JOOBIUY
He(DTSHBIX UM  Ta30BbIX  CKBAXWUH, OMPEICIAThH
napameTpbl CKBaKMHBI o JaHHBIM
TUIPOJAMHAMUYECKUX UCCIETOBAHUI

OcCylIecTBISITh pacueThl MPUTOKA BOJBI B 3aJICKb,
MPOTHO3UPOBATH 100bIYY HEPTH MPU 3aBOJAHEHUU

[TpeoOpa3zoBLIBaTH ypaBHEHUE MaTepuaIbHOTO
OaylaHca TIpU pa3IMYHBIX PeKUMaxX PabOThI 3aJIekKU U
OLIEHMBATH 3amacel U 1eOUT

[IpuMeHsTh MeTOABbl NPOEKTUPOBAHUSA pa3paboTKu
HE(PTSIHBIX  MECTOPOXJIEHUH C  HCHOJIb30BAHUEM
TPAAULMOHHONW TEXHOJOTMH M METOJOB ITOBBILICHUS
He(TEOT1auu IIaCTOB

OcylecTBIATh aHANM3 M PErylIupoBaHUe pa3paboTKu
HI'M, noHumaTh 0OpoOLECCHl, MTPOUCXOASIINE B
CKBOXKMHE M B MPU3a0OMHON 30HE IacTa U OICHHUTH
MEPCIEKTUBbl  Pa3BUTHUA W COBEPUICHCTBOBAHUS
M3BECTHBIX MIPOLECCOB

HpOBO,Z[I/ITB CaMOCTOATCIIbHO OKCIICPUMCHTHI,
MNpEaACTAaBIATE U apryMCHTHPOBATHE CBOC MHCHUEC

[ToAroTOBUTH K OMMYOJNKOBAaHUIO CTAThIO

PET 227 — IlpyuHuuMnbl TEXHOJI0THIA 100bIYU HeQTH

KPEJIUT — 3 (2/0/1)

ITPEPEKBU3UT — TexHoa0THs ¥ TEXHUKA JOOBIYH HEPTH

Pazpaborano: kadenpoit Paccmotpeno: 3acenanue YC YrBepxxkaeno: YMC KasHUTY

Hedrsaas Umkenepus WucturyTa
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HEJIb U 3AJAYU KYPCA

OCHOBHOM 1LIE€NBI0 Kypca OOy4YeHME MAarucTpaHTOB MPHUHIMUIAM  TEXHOJIOTUU
CTPOUTENBCTBA CKBAKWUH, MPUHUIUIAM CKBAXXUHHOW J00OBIYM HEPTH, HAyYHOMY
INOHUMAaHUIO TMPUHIUIHAIBHBIX TEXHOJOTMUYECKHUX IPOLECCOB U padboT mpu 100bIue
HedTH.

3ajaun  Kypca. BbpIABIATE NPUHUMIMAIBHBIE HWCTOYHUKUA IIJIACTOBOM DHEPIUU;
paccuuThIBaTh PU3NUECKUE CBOWCTBA MJIACTOBBIX HE()TEH U IUIACTOBBIX BOJ; IPOBOJAUTH
noa00p TEXHOJIOTUH BO3JEHCTBUS Ha 3aleXb He(PTH W Ha MpU3a0OHHYI0 30HY
CKB&)XHMHBI; pPAaCCUUTHIBATH ITyCKOBOE JABJICHHE MJii OAHOPOJHOIO M JBYXPSAHOIO
ra3auTHOTO MOABEMHUKOB; PpPAaCCUUTHIBATh KOA(DPUIIMEHT cenapalyu raza y npuema
Hacoca M KO3(PQUUMEHT HAINOJHEHHUS CKBAXXMHHOTO HACOCA; MPOBOAMTH PaCUYET
HaIpSHKEHUH B IITAHTax; OMPEAEsITh IITyOUHBI CITyCKa HACOCOB.

KoMmnereHunu, KOTOPbIMM MAarucTpaHThl OyayT BIAJE€Th IO OKOHYAHUIO Kypca: B
00paboTKe pe3yJIbTaTOB HCCIEIOBAHUI CKBaXWH METOJAMHU YCTAHOBUBIIUXCS U
HEYCTaHOBUBLIMXCA OTOOPOB; B aHAJIU3€ YCIOBUH COBMECTHOM paOOThl CKBaKUHBI U
IJ1acTa; B ONPEJCIICHUU TIyOMHBI YCTAHOBKHM ITYCKOBBIX KJIAaaHOB B Tra3iau(THOU
CKBa)KMHE; B BBISBIICHUM Harpy3o0K, JICHCTBYIOIIMX Ha IITAHTOBYIO KOJIOHHY; B BBIBOJIE
CKBa)KMH Ha TEXHOJOTMYECKUM peXUM pabOThl.

KPATKOE OIIMCAHUME KYPCA

[IpuHUUIIBI BCKPBITUS NPOAYKTUBHBIX OOBEKTOB, MPUHIMUIBI BbI30BA NPUTOKA U
OCBOEHUs CKBAXWH, NPHUHIUIIBI BO3JACHCTBHS HA NMPOAYKTHUBHBIA IUIACT, NMPUHLIHIBI
BO3JICUCTBHS Ha MPU3a00MHYI0 30HY CKBAa)KWHBI, MPUHLMUIBI 3KCIUTyaTallud CKBaXUH,
MPUHIUIIBI pacyeTa pexuMOB pabOThl CUCTEMBI «CKBAKUHA—TIIIACT).

3HAHUA,YMEHUS, HABBIKH 110 3ABEPHIEHUIO KYPCA

Martpuua pe3yJbTaThbl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOM KOMIEeTEHIINH

Pe3yabTaThl Kypca KomMmnereHnum no 3aBepuieHuIo
ITo 3aBepIeHUI0 JAUMCHUIJIMHBI MATHCTPAHTDI U

noxTopaI;[Tm JOJI)KHBI YMETh ... P (@) (®) ©) @ (e) ()
BrIsBnsATh NpUHUIMITHAIIBHBIE HCTOYHUKH TUIACTOBOM v v

SHEPTUUN

Paccunrath (hu3nueckue cBOCTBA MIACTOBBIX HedTei v v

U TIACTOBBIX BOJI

[TpoBoauTh MOAOOP TEXHOIOTHIA BO3ICHCTBUS HA v v

3aJeXb He(PTH U Ha NMPU3a0ONHYI0 30HY CKBaKUHBI

PaccuuraThk nmyckoBoe naBieHue 111 OQHOPOJIHOTO U v v

JBYXPSTHOTO Ta3au(THOTO MOABEMHUKOB

Paccunrare kodpdunment cenapanuu raza y npuema

Hacoca W KOX(P(GUIIMEHT HAMOIHEHHUS CKBOKHHHOTO 4

Hacoca
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[TpoBOIUTH pacuéT HANPSHKCHHUI B IITAHTaX v v
Onpenensith rTyOUHBI CITYCKa HACOCOB v v
OOpaboTka pe3yabTaTOB HCCIEAOBAHUN CKBAKUH

METOJIaMU YCTAaHOBMBIIUXCS U HEYCTAaHOBUBIIMXCS v v
0TOOpOB

AHanmM3 yCJIOBUH COBMECTHOH pPaOOThI CKBaXHUHBI v v
miacra

PET 213 — MeToabl NOBbIIIEHUSI He(PTEOTAAYH

KPEJUT — 3 (2/0/1)

ITPEPEKBU3UT — Pa3pa6orka mectopoxaenuii |1, 111, IlpuHumunbl TexXHOJOrHi
no0b1Yu HedTH, I'MapoauHaMuYecKne UCCAeA0BaHUs CKBAXKUH U HHTEPIPEeTAIUsA

HEJIb U 3AJAYU KYPCA

—  OIpeAenuTh PU3NYECKHe OCHOBBI METOJOB YBEIMYEHUS HE()TEOTAAUH IIJIACTOB,

— HCCJIEOBATh MyTH MOBBIIIEHUS 3(P(HEKTUBHOCTH HEPTEU3BICUEHUS.

— omnmucaTh, KOMIUIEKC METOJIOB YBEJIMYEHUS HE(PTEOTHauM IUIaCTOB JUIs pa3paboTKu
HE(TAHBIX MECTOPOKACHUM.

— HcchenoBaTh (U3NYECKUE, KOJUIOMAHO-XMMHMYECKHE M PEOJIOTUYECKUE CBOWCTBA
HedTel.

— aHaJU3UpOBATH IPOLECCHl, MPOUCXOAIINE B CKBaXHHE W B MpPHU3a0ONHON 30HE
miactTa W OLEHUTh MEPCIEKTUBbI Pa3BUTUS U COBEPLICHCTBOBAHUS W3BECTHBIX
MPOLIECCOB, a TAKXK€ BBIACNATh NPUHLMIMAIbHBIE HANpaBlIeHUS Pa3pabOTKH HOBBIX
TEXHOJIOTHI C PEIIEHHEM BOIMPOCOB UX TEXHUYECKOTO 00eCIeUeHUs!.

— aHaAJIM3UPOBATh CYIIECTBYIOIIME TEXHOJOTHH, SKCIIEPUMEHTAIbHBIX HCCIEI0OBaHUN
Mex(}a3HbIX CBOMCTB M MPOLIECCOB B3aMMOJCIHCTBUS PEAreHTOB C KOJUIEKTOpaMH, a
TaK>Ke MPOIIECCOB BHITECHEHUSI HEPTH.

—  TPOJIEMOHCTPUPOBATH PACUETHl [JIs1 TMPOTHO3UPOBAHUS JOOBIYM HEPTSIHBIX U
ra3oBbIX MECTOPOXKJICHUW; pa30oMpaTbcsi B OCHOBAX BIUSHUA (PU3MUECKHUX, (PUUKO-
MEXaHUYECKUX, TEIJIOBBIX, (U3UKO-XUMHUECKUX U MOJIEKYJISIPHO-TIOBEPXHOCTHBIX
CBOMCTBAaX TOPHBIX MOPOA-KOJUIEKTOPOB U HAXOAIMIMXCS B HUX (aougoB (HedTh, ras,
BO/Ia) HAa HE(PTEOTAauy IJIaCTOB.

—  ONpeIeNsITh CBOMCTBA TOPHBIX MOPOA-KOJUIEKTOPOB U (itouaoB (HedTh, ras, Boaa)
u o0pabaTbiBaTh TMOJYyYEHHBIE OSKCIEPUMEHTAIbHbIC JaHHbIE, YCTaHAaBJIMBATh
3aKOHOMEPHOCTH MX U3MEHEHUS.

— OLICHMBaTh BO3MOKHOCThH YIPABJIEHHUS CBOWCTBAMH T'OPHBIX MOPOJ-KOJIEKTOPOB U
HaXOJIAIIUXCS B HUX (PIIFOMAOB JIJIsl OBBILIEHUS HE(PTEOTAauH MJIACTOB.

— BbIOUpaTh 3PdeKTUBHBIE CIOCOOBI M CPEACTBA YIPABJICHUS CBOWCTBAMHU TOPHBIX
MOPO/I-KOJIEKTOPOB U (MIIFOMIOB AJIs1 yBEJINYEHUS HE(PTE-ra300TAauu II1acToB.
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KPATKOE OIIMCAHUE KYPCA

CymiecTByroniye KiacCU(pUKAIMK METOAOB IMOBBIIICHUS HEPTEOTJAaYu IJIACTOB.
[TaporemoBas 06padoTKa rpu3adoitHOM 30HBI CKBaXKMH. BhiTecHeHne HedTH U3 macta
pacTBOpaMu MOJMMEPOB. BhITeCHEHUE U JOBBITECHEHHE HEPTH PAaCTBOPAMHU IIETIOUYEH.
Bo3pgelictBue Ha miacT ra3aMH BBICOKOTO JaBJICHHs. TeruioBble METOIBI MOBBIIIECHUS
HedTeoTnaun. BuyTpuruiacroBoe ropenue. HedreoTmaua miaacToB mpu pazaudHBIX
YCIIOBUSX JApeHUpoBaHUs 3anexu. KauecTBeHHBIN KpuTepuil B olleHKe 3 (PEeKTUBHOCTH
METOJIOB YBeJIMYeHUs1 HeTeoTnauu 1acta. Poias MeToloB yBennueHus HedTeoTaauyu
IJACTOB HA TO3JHEW CcTaguu pa3paboTku MecTtopoxiaeHut . HcciaegoBanue
ONTHYECKUMHU METOJaMHU COCTaBa U CBOMCTB OCTATOYHBIX HedTeH, popMUpYyIOMIMXCS B
xoJie pazpaboTku MectopoxaeHuil. [I[puMeHeHne MeToJa Ha OCHOBE MCKYCCTBEHHOT'O
unremnekra (M) nns BeiOOpa 00bEKTa U TEXHOJOTUM YBEJIMYECHHUS HedTeoTmauu
minacta. PacdeT ocBoeHMs CKBaXUH (mpsiMas M oOpartHas 3akauka). Co3gaHue
Mukpoouosoruueckux mMetonoB OII3 goObiBaromux ckBakuH. PazpaboTka pacdeTHOM
CXeMbl JUIsl MOJEIMPOBAHUS MPOIIECCOB MHUKPOOMOJIOTMYECKOTO BO3JCHCTBUS B
YCIIOBUSIX HEOJHOPOJHBIX IIJIACTOB. [ OpH30OHTANIbHBIE CKBaXKUHBL. BBIOOp METOMOB
AHAJIN3a TEXHOJOTHUYECKOU sbpdextuBHocTH mpumeHeHuss MVYH. Kpurepuu
IIPUMEHUMOCTH U OlleHKa pe3ysibTaToB npuMenennss MYH u OII3 na no3guel craguu

3HAHMS, YMEHUSA, HABBIKM 110 3ABEPHIEHUIO KYPCA

Martpuua pe3yJbTaThl Kypca — pe3yJibTaThbl NPOQecCHOHATbHOH KOMIIETEeH U

Pe3yabTaThl Kypca Komnerennuu 1o 3aBepieHnIo

IIo 3aBCPIICHUI0 TUCHUIIJIMHBI MAruCTPAHTBI U (a) (b) (C) (d) (e) (f)
JOKTOPAHTHI T0/IKHbI YMETD ...

[ToHnMaTe mpoueccsl, IPOUCXOASIINAE B CKBaXKUHE U B
npu3a0OWHONM 30HE IjlacTa M OLIEHUTh IMEPCIEKTUBBI
pa3BUTUS M COBEPUICHCTBOBAaHUSA  M3BECTHBIX
TNPOLECCOB, a TakKe BHIACNATh NPUHIMNHANBHBIE| v v v
HampaBJIeHUsT pa3pabOTKM HOBBIX TEXHOJOTHH ¢
peleHreM BOTIPOCOB X TEXHUYECKOT'O 00ECTIEUeHHUS.
[IpoBouTE pacueTsl U ONUCaTh, KOMIUIEKC METOJOB
yBeJIMYeHUs] He(pTeoT]auu MIacTOB.

[IporHo3mpoBaTh MJIACTOBOE JaBICHHUE W JIOOBIYY
HEe(PTAHBIX W Ta30BBIX CKBAXUH, OMNPEIENAThH v v
nmapaMeETphul CKBA>XHWHBI 10 JaHHBIM
TUAPOAMHAMUYECKUX MCCIIEIOBAHUN

OCYIII@CTBJ'I?ITI) pacdc€Thbl IPUTOKA BOJbI B 3aJICKDb, v v v
IMPOTrHO3UPOBATH I[O6BI‘-Iy HC(bTI/I IMpU 3aBOJHCHUUN

YMerp  wuccnenoBatb  (U3MYECKHE,  KOJIJIOMJIHO- v v v
XUMHYECKHE U PEOJIOTHUECKHEe CBOCTBA He(pTeH.

[IpyuMeHsITh METOABl MPOEKTUPOBAHUS pa3paboTKu v v v
HE(PTSIHBIX MECTOPOKIACHUH C  HUCIOJIb30BAHUEM
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Tpal[HLIHOHHOfI TCXHOJIOTHMHM W MCTOJOB IIOBBIIICHUSA
He(bTCOTI[a‘II/I I1J1aCTOB

N3yunTe aHaNIM3  CYIIECTBYIOLIMX  TEXHOJIOTMH,
OKCIICPUMEHTAIBHBIX ~ HCCICHAOBaHUA  MexdaszHbIX
CBOWCTB M MPOIIECCOB B3aUMOJICHCTBHS pPEareHTOB c| v/ v
KOJUICKTOpaMH, a TaKKe IPOIECCOB BBHITCCHEHHS
HeTH.

HpOBO,I[I/ITI) CaMOCTOATCIBHO SKCIICPUMCHTHEI, v v v
MNPCACTABJIATH U APr'YMCHTHUPOBATH CBOC MHCHHC

[ToAroTOBUTH K OMYOJIMKOBAHUIO CTATHIO v v

PET 248 — Ynpag.ieHue cBoiicTBaMu OypoOBbIX pACTBOPOB
KPEJUT — 3 (2/0/1)
[TPEPEKBU3UT — bypoBbie pacTBOPbI H TAMIIOHAKHbIE CMECH

HEJIb U 3AJAYU KYPCA

enp: M3ydeHne NpUHIIMIIOB U METOJOB HAyYHOW OCHOBBI YNPAaBIICHUS CBONCTBaAMU
OypOBBIX PacTBOPOB. 3aJlayd Kypca: O3HAKOMHUTH C COOTBETCTBYIOIE MCIOJIb3YEMOMN
anmapaTrypoil, mpuOopaMH U METOJaMU KOHTPOJIsL TOKa3aTesisi CBOMCTB OYpOBBIX
pacTBOpOB,  MPHUHIMIIAMH  BBIOOpA  KpUTEpUil  I[EIM TPU  PETryJIUpPOBAHUU
TEXHOJIOTMYECKHX CBOMCTBA OypOBOTO pacTBOpa, MPUHLMIIAMH  YIPaBICHUS
CTPYKTYPHO-MEXaHUYECKUMH WU (DUIBTPAIIMOHHBIMUA CBONCTBaMH OYpOBOTO pacTBOpa
Moj, JEeUCTBUEM Pa3IMYHBIX (PAKTOPOB, CO CBA3BIO 00pabOTKM OypOBOr0O pacTBopa ¢
pEIICHUEM THIPABINIECCKON MPOTpaMMbl OYpEeHHUS.

KPATKOE OITUCAHUME KYPCA

JlaHHBIN KypcC BKIIOYAeT TaKWe TEMBI, KaK BIHUSHHUE KayecTBa OYypOBBIX PAacTBOPOB U
peXuMa TPOMBIKM  CKBaXMHbI Ha  A(P(EKTUBHOCTh  TEXHOJOTMU  OypeHus,
CTpYKTypooOpa3oBanue u jaedopmainusi OypoOBBIX PacTBOPOB, ammaparypa U METOIbI
U3MEpPEHHUsS] CTPYKTYPHO-MEXaHMUECKHX CBOMCTB OypOBOro pacTBOpa, (UIbTpaIus
OypOBBIX PacTBOPOB, MOKA3aTENIU CBOMCTB U PEKHUMOB TeUeHUS OypOBBIX PAacTBOPOB,
3aKOHOMEPHOCTH M3MEHEHHUS CTPYKTYPHO-MEXaHUYECKUX U (PMIbTPAIIMOHHBIX CBOWMCTB
OypoBOro pactBopa, TUIBI OypOBOro pacTBOpa M MaT€pUAIIOB AJI PEryJIMpPOBAHUS,
pelenTypa 1 yrnpaBJjeHHe CBOMCTBaMHU OypOBBIX PaCTBOPOB.

3HAHUA,YMEHUS, HABBIKH 110 3ABEPLHIEHHUIO KYPCA

Martpuua pe3yJbTaThbl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOH KOMIETEHIINH

Pe3ysbTaThl Kypca KomnereHnuu 1no 3aBepiieHnio

Ilo 3aBCPIICHUI0 TUCHUIIJIMHBI MAIHCTPAHTBI U
JOKTOPAHTHI T0KHbI YMETD ... (a) (b) (C) (d) (e) (f)
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3HaTh YCIOBHSI AKCIUTyaTallul OYpOBBIX PacTBOPOB B v

CKBAKHHE

3HaTh ¥ NPUMCHATH METOAMKY H3MEPCHHS CBOMCTB | v
OypOBBIX pacTBOPOB

N3mepsaTe  CTPYKTYpPHO-MEXAaHUYECKHE  CBOMCTBA v

OypOBBIX pacTBOPOB

HccnenoBath CTPYKTYpHO-MEXaHMYECKHE CBOMCTBA v v
OypOBBIX PaCTBOPOB NPU U3MEHEHUH TEMIEpaTypbl

WuTepnpeTrpoBaTh pe3yJIbTaThl MOJIy4YEHHBIX

JKCIIEPUMEHTAJIBHBIX JIAHHBIX IIPU HCCIEIOBAaHUU v
CBOMCTB OypOBOro pacTBopa

CocTaBiATh THIPABINYECKYIO IPOIPAMMY IPOMBIBKH v v
CKBAYKUHBI

Beibupats THI OypoBOro pacTBOpa M PasuMYHBIX |
yCJIOBUI OypeHHUsI

PazpabGaTeiBaTh ¥ COBEpIICHCTBOBATH  OypOBEIC v v
pacTBOPHI JUIs PA3JIMYHBIX YCIOBUI OypeHUs

3HaTh NPUHLMIIBI BBIOOpA PELENTYphbl C 3aJaHHBIMU v

CBOWCTBAMHU

3HaTh ®W MPUMEHATH  METOABl  IUIAHHUPOBAHUS

JKCIIEPUMEHTa M  aHajuu3a JUisl  ONpeAeTeHUs v v
penenTyps 0ypoBoro pactsopa

OnpenensaTb M pacuuTaTh PELENTYPHBIA COCTaB v v

OypoBOro pacTBopa

PET 235 — CoBpemMeHHBIe METOAbI OLIEHKH NMAPAMETPOB MPOAYKTHUBHOTO
Iacra

KPEJUT — 3 (2/0/1)

I[TPEPEKBU3UT — I'eopuznveckue uccjieJ0BaHus MAPpaAMeTPOB IJIaCTa

HEJIb U 3AJAYU KYPCA

Lenpro m3yyeHuss AUCHUIUIMHBI SIBJISETCA NEpelaTh CTYACHTaM 3HAHUS O Ba)KHOCTHU
MPUMEHEHUS] HAKIIOHOMETPUH U TIIIACTOBBIX UMUJDKEH, BEPOSATHOCTHBIE METObI
JleMOHCTpaluss BaXHOCTH pacwieHeHus paspe3a u  naHHeix  MDT/RFT  mpu
OIIpE/IeNICHUE IJIACTOBBIX I1aPaMETPOB

KPATKOE OIINCAHHUE KYPCA

B kypce paccMmarpuBarOTCS pacliupeHHE SKCIPECC-METOJOB 3a CUeT J00aBlICHUs
JNETEPMUHHUCTCKUX U BEPOSITHOCTHBIX OILICHOK. [IpencraBieHue Takux METOJOB, Kak
NMR, ckannpoBanue miaactoB, HakaoHoMmeTpus, [II'N u apyrue crnenuaibHble METOIBI.
Kapotax u 3amepsl B mporiecce Oypenus. MIx cpaBHeHHE CO CTaHIAPTHBIMH METOJaMU
KapoTaxa.
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3HAHMA,YMEHMWS, HABBIKHA 110 3ABEPHIEHNUIO KYPCA

MaTtpuua pe3yJbTaThbl Kypca — pe3yJibTaThl IPOo¢)ecCHOHATbHOM KOMIIETEH U

Pe3yabTaThl Kypca KommneTeHIUN 10 3aBepIICHUIO
ITo 3aBepHIeHHI0 M CHMILIMHBI MATHCTPAHTHI B

L[OKTOpaI:-ITbI JTOJIKHBI YMETh ... b (a) (0) © C) (e) ()
[IpumeHnsTh JETEPMUHUCTCKHIE n

CTATUCTUYCCKHE METO/IbI UHTEPIIPETAIINH v v
KapOTaXXHBIX MJAHHBIX MPU HM3YYEHUU TIACTOBBIX

apaMeTpoB

AHanmuM3upoBaTh JaHHBIE 10 J00bIYe HedTH I v v

OIICHKHU I1J1acTa

OneHuTh mapaMeTpbl IUIACTA HCIONb3YS METOJbI v v
AMUIKEN.

[Toctpouth MOmENb pe3epByapa Ha 0a3e MYJITH- v v
CKB)XKHHHBIX TaHHBIX.

PET 234 — Cucrema TpaHCIOPTHPOBKHU U XPAHEHUS YIJIEBO0POI0B HA MOPCKHX
MECTOPOKIEHUSX

KPEJUT — 3 (2/0/1)

I[TPEPEKBU3UT — OcBoeHue meab@oBbIX MeCTOPOXKICHUM

HEJIb 1 3AJAYU KYPCA
HayuuTh CcTyIeHTOB NpaBUIIBHOM TPAHCIIOPTUPOBKH M XPAHEHUIO YIJIEBOAOPOIOB Ha
MOPCKHX MECTOPOKICHUSAX.

KPATKOE OIIMCAHUE KYPCA

JlucuuiiiHa ~ Hay4ydTh  OYyAYyIIUX  CHEHUAJIUCTOB  TEXHUKE U TEXHOJOTUU
TPAHCTIOPTUPOBKM W XPaHEHUs YTJEBOJOPOJOB HAa MOPCKHX HECTOPONKIEHUSX,d HX
0coO0eHHOCTSIM.B meproa mpoXOoKAeHUST TUCIUIIIMHBI MAaruCTPAaHThl O3HAKOMSTCS C
TEXHUKAMH TPAHCIIOPTHUPOBKHU,KaK BBICOKOBSI3KMX HedTe U rasza,c crmocodamu
XpaHEHUs U BUAAMU PE3EPBYapOB.

3HAHMSA,YMEHMWS, HABBIKH 110 3ABEPIHIEHAIO KYPCA

Martpuua pe3yJbTaThl Kypca — pe3yJibTaThl NPO(ecCHOHATbHOM KOMIIETEHIIUH

Pe3yabTaThl Kypca KommnereHuu no 3aBepuieHuo

Ilo 3aBCPIICHUIO TUCHUIIJIMHBI MAIrHCTPAHTBI U (a) (b) (C) (d) (e) (f)
JOKTOPAHTHI T0KHbI YMETD ...

3HaTh YKOHOMHYECKHE, IKOJIOTHUYECKHE, COIHaIbHbIC v
M mpoOieMbl  TPOMBIIICHHONH  0e30MacHOCTH
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HedTerazoBoi oTpaciu;

[loHuMare TEpMHHBI TPOM3BOJACTBEHHOrO IIpoliecca,
CUCTEMBI YNPABJIEHUS MPOU3BOACTBOM; MPEIIOKECHUS v
[0 TMOBBIIEHUI0 3((YEKTUBHOCTH HUCHOIH30BAHUS
pecypcoB (MaTepHAIbHBIX, TEXHUYECKHUX U TPYJOBBIX)

PaspabatbiBath TEXHUKO-9KOHOMHYECKOE
00OCHOBaHWE  WHHOBAIlMOHHBIX  pEHICHUH B v v
npo(heCCHOHATIBHOMN eSTeIbHOCTH

CaMmocTosATenbHO NpUOOpETaTh U MCHOJIb30BaTh B
MPAKTUYECKOW  JIEATEIBHOCTH HOBBIE 3HAHHUS U
YMEHMs, B TOM YHUCJIE€ B HOBBIX OOJIACTAX 3HAHUU,
HEMOCPEACTBEHHO HE  CBS3aHHBIX cO  cdepoit
NeSITEIbHOCTH; pa3padaTblBaTh ONEPATUBHBIE IIJIAHBI
NPOBEJICHHST BCEX BUJIOB JIEATEILHOCTH, CBA3AHHOW ¢ | v v
UCCIIEIOBAaHUEM, Pa3pabOTKOW, MPOEKTUPOBAHUEM,
KOHCTPYHpPOBAaHUEM, peanu3alueii U ynpaBlIeHUEM
TEXHOJIOTUYECKUMHU IPOLIECCAMU U IIPOU3BOJCTBAMU B
o0JacTd  CTPOUTENbCTBA, TPAHCIOPTHUPOBAHHUS H
XpaHEHUs YIriIeBOJOPOJI0B

BrazeTs nporpaMMHO-LEICBBIME METOJAMHU PCLICHHS | v v
HAy4YHBIX IPOOJIEM.

Bri6upaTh onTUManbHBIA BapHaHT TPAHCIIOPTUPOBKHU v v

He(TH OCHOBOBAsICh Ha CBOMCTBAX YIIE€BOJAOPOJIOB.

[IpaBunbHO MMOAOOpaTh pe3epByap ISl XpaHEHUs v

PA3HBIX YIJTICBOAOPOJ0B IO UX XAPAKTCPUCTUKAM.

PET 252 — OnepaunoHHbIA MEeHEIKMEHT B HepTerazoBoi orpaciin
KPEJUT — 3 (2/0/1)
I[TPEPEKBU3UT — ®uHAaHCOBBIN aHAJIN3 U OLIEHKA NIPOCKTOB

HEJIb U 3AJAYU KYPCA

OcHOBHOHM 1IeNIbl0 Kypca siBiseTcsa (OpMHpOBaHHE y OOYyYaIOLIUXCS CHUCTEMHOTO
HKOHOMUYECKOTO  MBIIUIEHUS B  OOJaCTH  OMEpAIlMOHHOTO  MEHEIKMEHTa B
He(Tera3oBol OTpaciId KaK OCHOBBI JJIsl JIMYHOM OIICHKM M aHaln3a KOHKPETHBIX
CUTYallMil B HEPTEra30BOM JIEJI€.

3amaun kypca. IlomyuuTs TeopeTndeckue 3HaHHS OM3HEC TUIAHUPOBAHUS, METOMUKH
KOHTPOJISI M peanu3aluu OW3HEC-TJIAaHOB, 3HAaTh 0a30BbIE YCIIOBHUS 3aKII0OYaEMbIX
COTJIAIlIEHUH, JTOTOBOPOB M KOHTPAKTOB, 3HATh METOJWYECKHH HWHCTPYMEHTAPHA
pean3anuy ynpaBlIeHUYECKUX PEIICHUH B 00JIaCTH OMEpaIrMOHHOTO MEHEKMEHTA ISl
JOCTHKECHHSI BBICOKOM COTJIACOBAHHOCTH TPH BBHIMOJHEHUH KOHKPETHBIX MPOEKTOB U
paboT. YMeTh MO3TAamHO KOHTPOJMPOBATh peau3alfio OM3HEC-NJIAaHOB M YCIOBUH
3aKJIFOYaEMBIX COTJIAIICHU, TOTOBOPOB U KOHTPAKTOB, KOOPAMHUPOBATH ACSITEILHOCTD
UCIIOJTHUTENIEH C  TOMOMIBI0  METOJUYECKOTO0  HMHCTPYMEHTapus  peanu3aliu
YIOPaBIEHYECKUX PEUICHU B 001aCTH ONEPAllMOHHOTO MEHEIKMEHTA JIJISl TOCTHKEHUS
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BBICOKOW COTJIACOBAHHOCTH MPH BHITIOJHEHUH KOHKPETHBIX MPOEKTOB U padoT. BianeTs
HaBbIKAaMHM  IIOATAIIHOIO  KOHTPOJI  peajnu3aluu  OW3HEC-IJIAaHOB U YCJIOBHM
3aKJIFOYAaEMBIX COTJIAILEHUI, JOTOBOPOB M KOHTPAKTOB, YMEHHUEM KOOPAWHUPOBATH
JESTEIbHOCTh ~ UCHOJHUTENEH ¢ IOMOILIBI0  METOAUYECKOIO  HMHCTPYMEHTapus
peai3aliy yNpaBIeHUYECKUX PEIICHUH B 00JacTU ONEPALMOHHOIO MEHEIKMEHTA IS
JOCTUKEHMSI BBICOKOM COIJIaCOBAaHHOCTU IPHU BBINOJIHEHUH KOHKPETHBIX MPOEKTOB U
paboT.

KPATKOE OIIMCAHME KYPCA

[louck, aHayIu3 W UCMOJIB30BAHUE HOPMATHUBHBIX U MPABOBBIX JOKYMEHTOB. [lo3TanHbIit
KOHTPOJIb peaM3alii OW3HEeC - IUIAHOB M YCIIOBUW 3aKJII0YA€MBbIX COTJIAIICHUM,
JOTOBOPOB M KOHTPakToB. KoopauHaius NeATeTbHOCTH HCHOJHUTENEH € MOMOILBIO
METOJANYECKOT0 MHCTPYMEHTApUS pEaM3allK YNPaBICHYECKUX pPElIEHUH B 00JacTh
ONEpPAalMOHHOTO MEHEKMEHTA JUIsl JOCTHUKEHUS BBICOKOM COTJIACOBAHHOCTH IIPH
BBINIOJIHEHUH KOHKPETHBIX MPOEKTOB U padOT B HE(TEra30BOil OTPACIIH.

SHAHUSA,YMEHMUS, HABBIKU 110 3ABEPHIEHNIO KYPCA

Matpuua pe3y/abTaThl Kypca — pe3yJibTaThl NPo(eccCHOHAIBLHONH KOMIIeTeHIIHH

Pe3yJ’[bTaTI)I Kypca KomMnereHnuun no 3aBepuieHuIo

IIo 3aBCPIICHUI0 TUCHUIVIMHBI MATrUCTPAHTBI U (a) (b) (C) (d) (e) (f)
AOKTOPAHTHBI 10/I’)KHBI YMETD ...

I/I306paSI/ITB CXEMATHUYCCKHU YIIPABIICHUC ONICPALIUAMU

N300pa3uth cxemaTuuecKy yrpaBjieHHe
U3MEHEHUSMHU

PaccMoTpeTh BeHUypHOE (PMHAHCUPOBAHHE

AN NN
AN NN

OII@HI/ITI) OKOHOMHMKY HAYKOCMKOI'O IpOMU3BOACTBA

OcCyIIecTBUTh YIpaBlICHUE TEKYIIUMHU MPOIECCaMH
s pexTUBHO paboTaromux MpEANPUITHI 4
He(Tera3oBoro KOMIUIEKCa

PykoBonuTh MIPOEKTaMU U IporpaMMaMu
KOMIUIEKCHOM ~ MOJEpHHU3allMd  [POU3BOJICTBEHHO- v v
TEXHUYECKOHN 0a3bl He()TEra30BOro MpeInpHUsITH

[Toctpouth, CTPYKTYpHpOBaTH W OIICHUTH OW3HEC-
IUTaHE], (buHaHCOBBIC MOJEIH, 000CHOBATH v v
WHBECTHUIIMH B Pa3BUTHE MPEANPHUATHI HEPTETa30BOTO
KOMILIEKCa

Opranu3oBaTb MEpONpUATHUS, HaIIPaBJICHHbIE Ha
o0ecrieyeHrne yCTOMYMBOCTH DPA3BUTHUS NPEIIPUATHN
He(TEera3oBoro KOMILJIEKCA, CMITYeHHE BO3JEHCTBUA v v
Ha OKPYXKAWOIIYH MPHUPOJHYI Cpely, CHHKECHHE
PUCKOB TEXHOTCHHBIX aBApUHW U YCTPAHEHHUE UX
MTOCJIEACTBUI

PykoBoauTh TpoOeKTaMH pa3pabOTKH M BHEAPCHHS v v
TEXHOJIOTUYECKUX  MHHOBalMH B HedTerasoBom
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| KommTekce | | | | | |

PET 254 — OueHka puCKOB reoJioro-pa3se04HbIx padoT (¢ MeTOAUKOM
SPE-PRMS)

KPEOUT - 3 (2/0/1)

I[TPEPEKBU3UT — ner

HEJIb U 3AJAYU KYPCA

Lenpro pgaHHOTO Kypca sBiseTcs (OPMUPOBAHHE Y CTYJIECHTOB HABBIKOB IS
MPUMEHEHUS] AHATMTUYECKUX U YUCJIEHHBIX MHCTPYMEHTOB JIJIsl aHAJIU3 U OIICHUBaHUE
PHUCKOB, CBSI3aHHBIE C I€0JIOTOPa3BEOYHBIMU pa0OTAMH.

KPATKOE OIIMCAHUE KYPCA

JlaHHbIif Kypc BKJIIOYaeT B ce0€ OCHOBHBIE TI'€OJIOTHYECKUE, HSKOHOMUYECKHUE,
TEXHOJIOTUYECKHUE U IKOJIOTUUECKHE PUCKU U UX OLICHKH, BO3MOKHBIE MPU MPOBEIACHUN
reoJIoropa3Be/IouHbIX ~ pabor.  Pemenwe  npobOiieM  MUHUMHU3AIMM  BJIHUSIHUS
reoJIoruueckoro pucka ¢ metoguko SPE-PRMS Ha koHeuHble pe3yibTaThl OLICHKH
HPKOHOMHUYECKON TMPUBIIEKATEIPHOCTH OOBEKTa WCCIEIOBAHUN, KOTOPBIM SIBIISIETCS
HaWBAKHEUIIIEH Cpey 3a/1a4 T€0J0r0-3KOHOMUYECKOT0 MOHUTOPUHTA MECTOPOKICHHUS.

3HAHUA,YMEHUS, HABBIKH 110 3ABEPLHIEHUIO KYPCA

Martpuua pe3yJbTaThbl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOM KOMIETEHIIUH

Pe3yabTaThl Kypca KomnereHnuu 1o 3aBepiieHno

IIo 3aBCPIICHUI0 TUCHUIIJIMHBI MAIr'UCTPAHTBI U
JOKTOPAHTHI T0/KHbI YMETD ... (a) (b) (C) (d) (e) (f)

[ToHMMaTh NPUHIMIIBI OLIEHKU PUCKOB U 0ObEMOB. v

PazauyaTh moHATHS PUCK U HCONTPCACICHHOCTDH 4 4

IIpuMeHATH ~ CTATUCTUYECKHE  NPUHLUIBLL I
IIOHUMAaHWs KpUBBIX pacHpelesieHus W KPUBBIX v v
OKMJIaHUS

PyI(OBO)II/ITI) puUucCKamMu HCIIOJIb3Yys YCJIOBHBEIC v v v
BCPOATHOCTU U 3aBUCUMOCTH

Paccunrtare nuamasoH o0OBEMOB UIS ITOTEHIIMAJIBHBIX v v
00BEKTOB ¥ MOTEHIIMATBHBIX OPTQenen

OueHuTh HEONPEEeIEHHOCTH JIOBYILIKH, pe3epByapa U
MIOKPBIIIKM ¥ UX BJIMSAHHUSA Ha KOMMEPUYECKYIO OLIEHKY v v
MECTOPOXKICHUS

PET 255 — YnpagJ/ieHue npoueccoM HCKPUBJIEHUS CKBAKUH
KPEJUT — 3 (2/0/1)
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I[TPEPEKBU3UT — ner

HEJIb U 3AJAYU KYPCA

OOydeHne CTyIEHTOB OCHOBaM TEXHOJOTHU CTPOMUTEIHCTBA CKBAXXUH, KOHCTPYKIIMU
CKBa)KMH, HAYYHOMY MTOHUMAHUIO OCHOBHBIX TEXHOJOTHUYECKHUX MPOIECCOB U paboT mpu
no6erue Hedtu. [lomyyeHHsle 3HaHUS COCOOCTBYIOT (POPMUPOBAHUIO y MAarucTpaHTa
HABBIKOB 110 OYPEHMIO U SKCILTyaTallii HEPTIHBIX U Ta30BBIX MECTOPOKIACHUM.

KPATKOE OIINCAHUE KYPCA

Ha3nauenue u 0061acTb NpUMEHEHHS] HANIPABJICHHBIX CKBaXXKHUH. [I[pUYMHBI 1 MEXaHU3M
€CTECTBEHHOI'O HCKPHMBIICHHMS CKBaXXMH. MeXaHU3M M IIPOLECCHl HCKYCCTBEHHOIO
VCKPUBJICHUS CKBaXXUH. TeXHUUYECKUE CPEACTBA JIsl HAIIPAaBJIEHHOTO OYpEeHUs CKBaXUH
Ha HepTh U ra3. KoMNOHOBKM HH3a OypuIbHOW KOJOHHBI [UIsl TPOBOJKHU
OpUEHTHpPYEMbIX CKBaxHH. [IpoekTnpoBanue npoduieii MHOro3abO0HHBIX CKBa)HH.
Br160p n0mycTUMON MHTEHCHUBHOCTH WCKPUBJIEHHS CTBOJIa CKBa)XKMHBI. TeXHUYECKHe
CpelcTBa M METOAbl OPHEHTHPOBAHUSA OTKJIOHSIOIIMX KOMIIOHOBOK IpU OypeHUU
CKBa)XHMH Ha HEPTH U ra3. CKBaXMHHbIE TPUOOPHI U UHCTPYMEHT ISl OPUEHTUPOBAHHUS
OTKJIOHUTEJIEH B HAKJIOHHOW CKBaXMHE; TEXHOJOTHsS HampaBJIEHHOrO OypeHus Ha
HepTh U ra3. BpiOOop 00OCHOBaHUS PEKHUMHBIX MapaMeTPOB IMPH HAMPABICHHOM
oypenuu. Llens u 3anauu Oypenus. Beioop u 060cHOBaHUE Mpoduiiss MHOT03a00MHBIX U
TOPU30HTAJbHBIX CKBaXHH. [IpakThka npuMeHEHUss UM TpeOOBaHUS K COOPYKEHHIO
KYCTOBBIX CKBayKHH.

SHAHUSA,YMEHMUS, HABBIKU 110 3ABEPIHIEHNIO KYPCA

Martpuua pe3yJbTaThbl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOM KOMIETEHIIUH

Pe3yabTaThl Kypca KomnereHuum mo 3aBepuieHu0
ITo 3aBepuIEHUIO THCITATITHHBI

MArHCTPAHTBI U JOKTOPAHTHI JOJIKHbI @ | (b)) | (© | (d | () | (P
YMETbD ...

YMeTh  BBHIOMpaTh  METOJIWKY  BBISBICHUS

3aKOHOMEPHOCTEH v

WCKPHUBJICHHS CKBaKHH

OO60CHOBBIBATH BBIOOD npodus v v
MHOT03a00HWHBIX U TOPU30HTAIBHBIX CKBAKHH

Paccuntarh mapameTpbl pexuma  pabOThI

3a00MHEIX ABUTraTeNIen

3HaTh PACIONIOKCHUE YCThEB CKBAXKHH Ha v

KYCTOBOU TUIOIIAJIKE
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PET212 — MeToabl MHTeHCU(UKAIMU NPUTOKA B CKBAKHHY

KPEAUT - 3 (2/0/1)

[TPEPEKBU3UT - Paspabdorka HedTerazoBpix mectopoxaennin II: Meroasl
BTOPMYHOM U TPETUYHOM T00bIYH

HEJIb U 3AJAYU KYPCA

N3ydyenne u aHanu3 COBPEMEHHBIX METOJOB MHTCHCHU(PHKAIMU MPHUTOKA ILIACTOBOTO
¢mouga. AHamu3 W 0000UIEHME JAHHBIX MO KOHKPETHBIM MECTOPOKACHUSIM.
pPaccMOTPEHHE 3aBUCUMOCTH MHTEHCU(UKALIMY OT MOKa3aTeseil T0ObIuH.

KPATKOE OIIMCAHHUE KYPCA

Mertonabl BO3IEUCTBHS HA IJIACT; KUCIOTHAsT 00paboTKa. IpeABAPUTEIIbHbBIE UCTIBITAHUS;
obopynoBaHue I KHUCIOTHOM 00paOOTKH; METOJMKH OOpabOTKH; CTyrneHYaTas
KHCIIOTHasE o0paboTka; JloGaBkM Tmpu  KHUCIOTHOM 00pabotrke. WHruOGuTOpHI;
AxTuBupyomue 1100aBku; IlOBEpXHOCTHO-aKTHBHBIE BeEIIECTBa; JleaMynbraropsl;
KonTtpone cunmkatoB; ['opsyas kucinora; 3aMeIJICHHAsT KUCIIOTA; Y AEPKAHUE KETE3a;
Kucnora gns ynanenus OypoBoro pactBopa; Ouuinaroniue pactBopbl; be3BojHas
kucioTa; I'mapopaspeiB miacta. TpemmHbl M UX CTpyKTypa; OOopyaoBaHue st
ruApopaspeiBa; TexHomorus ruapopaspeiBa; Marepuanbsl sl TUapopaspeiBa; pyrue
METO/Abl BO30YXKIEHUs IacToB. ToprnenupoBaHue; B3pbIB JMHEWHOro 3apsja;
[ToBropnast mnepdoparusi; CrexnsiHHas ApoOb; AOpa3suBHO-CTpyHHas 00padOTKa;
VYnanenne mnapaduna;, KpynnomacmtabHasi oOpaboTka HarHeranuem; IloBbilieHuE
HedreoTnaun rmiactoB. 3aBojgHeHue; ['eomerpust xomekropa; Jlutonorus; ['myOuna
kosutekropa; Ilopucrocts; IlpoHnmaeMocts; PaBHOMEPHOCTh HAIIACTOBAaHUS MOPOJ
KoJuiekTopa; Bennunna u pacnpenenenue HacoieHus gaougamu; CroiicTBa duonaa
Y CBSI3aHHBIE C 3TUM COOTHOIUEHUS MPOHUIAEMOCTH; MIcTOUHHMKHN BOABI; PacnosioxeHue
CKBaXKMH npu 3aBoAHeHUH; [lonaroroBka Boabl; OcTarouHas He(Th MOCIE 3aBOJHEHUS;
Tperuunbie MeTOABl 100BIYM, WU TOBBbIIIEHUE HedTeoTnaun 1iactoB; Harneranue B
IJIaCT XMMUYECKUX PacTBOpOB; Harneranue cMemmBaromuxcsi ¢ HEPTHIO KUAKOCTEH;
Tepmuueckne METOBI.

3HAHUA,YMEHUS, HABBIKH 110 3ABEPHIEHHUIO KYPCA

Martpuua pe3yJbTaThbl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOM KOMIETEHIINH

Pe3yabTaThl Kypca KommnereHnuu no 3aBepuieHuo

Ilo 3aBCPIICHUI0 TUCHUIIJIMHBI MArUCTPAHTBI H (a) (b) (C) (d) (e) (f)
AOKTOPAHTHBI 10/I’)KHbI YMETD ...

3HATL OCHOBHEIE METOAbI I/IHTCHCI/I(I)I/IKE[L[I/II/I IIPpUTOKA B v

CKBO)KMHY

AHanu3upoBaTh  NpPEUMYLIECTBA M HEAOCTaTKU v v
Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 40 u3 117
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Pa3JIMIHBIX MCTOA0B IIOBBIIICHUA He(bTeOTI[a‘II/I
I1J1aCTOB

IIpoBoauts pacyers! I'PI1

[IpoBoauth pacuersl npu CKO v

OOBSCHATH  3aBUCUMOCTh ~ HMHTEHCU(UKAIUUA  OT
nokasaresei JOObIYH.

AHanM3upoBaTh JAaHHBIC WHTCHCHU(PUKAIUU TO00BIYN v v
110 MECTOPOXKICHUSIM
OOoCHOBBIBaTE  BBHIOOp  METOJOB  BO30YKICHHSA v v

I1J1aCTOB

PET 214 — MeTtoabl noBbieHust 3(PpPeKTUBHOCTH OypeHHs CKBAaKUH

KPEOUT - 3 (2/0/1)

[TPEPEKBU3UT — 3akaHuyMBaHHMe CKBa:KUHbI, OypeHHe HeQTAHBIX U TIa30BBIX
CKBaKMH

HEJIb 1 3AJAYU KYPCA

OOyueHHe CTyIEHTOB OCHOBaM TEXHOJOTHMU CTPOMUTEIbCTBA CKBAXXUH, KOHCTPYKIUU
CKB&)XMH, HAYyYHOMY ITOHUMAHHUIO OCHOBHBIX TEXHOJIOTHYECKUX MPOLECCOB U padboT Mmpu
no0brue HeTu. I[lonmydeHHbIe 3HAHUS CIOCOOCTBYIOT (POPMHPOBAHUIO Y MAarucTpaHTa
HAaBBIKOB 10 OYPEHUIO U HKCILTyaTallMi HEPTAHBIX U Ta30BbIX MECTOPOKICHUMH.

KPATKOE OIIMCAHUE KYPCA

Hcropust pa3BUTHS TEXHOJOTMH OYypOBBIX palOOT. 3emMHasi KOpa KaK BMECTHIIMILE
He(drerazoHocHbIX OacceitHoB. [lomck, pa3Benka M pa3paboTKa MECTOPOKICHUM.
BypoBbie ckBaxkuHbl U ux kiaccudukanua. KoucTpykius ckBaxkuH Kpernenue
ckBakuH. OOcanHble KOJOHHBI. TexHonorndyeckue cxembl OypeHus. TepMuHoIOrUs U
OaylaHC KaJeHJapHOTO BPEMEHHU. Y CTaHOBKHU TIyOOKoro OypeHwus. BypoBbie BBIIIKH U
CIIyCKOTIOJTbEMHOE o0opyi0BaHUE. Knaccudukanus OPOAOPA3PYILIAOIIETO
WHCTPYMEHTA. YCJIOBHS pabOThl KOJOHHBI OypwibHbIX TpyO. KomriuiekroBanue wu
SKCIUTyaTanusi OypuiabHOW KOJOHHBI. DyHKIMK OypOBBIX MPOMBIBOYHBIX PacTBOPOB.
Kpurepun HazHaueHus] TIIOTHOCTH OypoBOTro pactBopa. PexuMbl OypeHHs CKBa)KHH.
Oco0eHHOCTH PEKUMOB OYpeHUsI POTOPHBIM U TypOMHHBIM criocobamu. OcoOeHHOCTH
peXKUMOB OypeHUs] BUHTOBBIMU 3a00MHBIMM JBUTaTeIsIMU U  JJIEKTpoOypamu
OcnoxxHeHus W aBapuu B mpouecce OypeHus CKBaXHH. OCHOBBI HAKJIOHHO-
HarpaBjeHHoro Oypenus. KpaTkuii 0030p OypeHus menbPoBbIX MECTOPOKICHUM.

3HAHMSA,YMEHMWS, HABBIKH 110 3ABEPIHIEHAIO KYPCA

Martpuua pe3yJbTaThbl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOM KOMIETEHIINH

Pe3yabTaThl Kypca KomneTeHI1u 1o 3aBepuieHHI0
ITo 3aBepIeHNI0 TUCIUILIHHBI MATHCTPAHTHI H @ | ® | © | @] | ¢
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AOKTOPAHTHBI J0I’KHBI YMETD ...

Bnagers HaBbIKaMu pelIEHUS 3a4ad 10 IOJCYETY
3a1acoB, 2JIEMEHTAaPHOU

HOPMATUBHO-TEXHUYECKON 0a30i il BBIMOJHEHHUS v

pacyeros, a

TaK)Ke OCHOBHOM TEPMHHOJIOTHEH 1O HedTerazoBomy

Jeny.

3HaTh OCOOCHHOCTH PEXUMOB OYpEHHUS CKBaXKHH

Pa3IMYHBIME CIIOCO0AMU H v v

CIIOCOOBI UX KpPCILJICHUS,

YMeTh BBIOUpATh Cl10cO0 1IEMEHTHPOBAHMSI CKBAXKHUH

[TpoBOANTH pacdeTsl NPU [IEMEHTUPOBAHHUH v

Brnanerr HaBplkKamMM pelIeHUs 33434 IO MOACYETY
3aracoB, 3JIEMEHTapHOU

HOPMAaTHUBHO-TEXHUUYECKOW 0a30i JyIsi BBITTOJHEHHS
pacyeToB

3HaTh 0COOCHHOCTH PEKUMOB OypECHUS v v

KnaccuduimpoBaTh METOIMKH TITYIICHHS CKBOKUH v v

PET215 — Metoas! noBbiieHust 3¢ppeKkTuBHOCTH padoThl ra3oHedTenpoBo10B
KPEAUT - 3 (2/0/1)
[TPEPEKBU3UT — IIpoekTHpOBaHUE U IKCILIyaTAlMs ra30HeTenpoBoaoB

HEJIb U 3AJJAYN KYPCA
O3HakoMUTH OyAyIIMX CHENHAIMCTOB C METOJaMU TOBbIIIEHUS 3(()EKTUBHOCTH
paboThI ra30HEPTEIPOBOJIOB.

KPATKOE OITUCAHUE KYPCA

B nepuoa mnpoxoxaeHUs AMCHUILUIMHBI MaruCTPaHTbl O3HAKOMSTHCS C METOAaMu
MOBBIIEHUS 3PPEKTUBHOCTH PadOThl Ta30HEPTENPOBOJOB TAKUX KaK MPAaBHIIbHBIN
TUAPABIMYECKUA  pacdyeT TMpU  KCIOJB30BAHMM  ra30HE(TENpOBOAOB,0YHCTKU
BHYTpEHHEH MIOJIOCTH TpyOOIIpOBOAA,pacyer HECyIlen CIIOCOOHOCTH
razoHedrenpoBoga. B gucnumuimHe  paccMOTPEHbI  OCHOBHBIE — BOIIPOCHI
TPYOOIIPOBOJHOTO TPAHCHOPTA KUAKUX U ra3000pa3HbIX YIIIEBOJOPOJOB, MPUBEICHA
Knaccuukanys — TpyOONpPOBOJAOB W €r0  OCHOBHBIX  OOBEKTOB,  CYIIHOCTh
TEXHOJOTMYECKHX MPOLECCOB, CBSI3aHHBIX C TEpeKaykol HePpTH U raza Io
MarucTpalbHbIM TPYOOIPOBOAAM, a TaKXKe IOCIEeI0BATEIIbHOCTh TEXHOJIOTMYECKUX
pacyeToB MAarucCTpalibHBIX TpPyOONpoBOAOB.B mepuoa MNpOXOXKAECHUS JUCHUIIIHMHBI
MAarucTpaHTbl O3HAKOMSTHCA C METOJaMU TOBBIIEHUS A(PHEKTUBHOCTH pPabOThI
ra3oHe()TENPOBOJIOB TAaKMX KAk MPAaBWIbHBIA TUAPABIMYECKUM pacueT MpHu
UCII0JIb30BAaHUU ra3oHe(TernpoBOI0B,04UCTKI BHYTpPEHHEH MOJIOCTH
TpyOOIIpOBOJa,pacyeT HeCyIel CIOCOOHOCTH ra30HePTENPOBOIA.

Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 42 w3 117
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3HAHMA,YMEHMWS, HABBIKHA 110 3ABEPHIEHNUIO KYPCA

MaTtpuua pe3yJbTaTbl KYpca — pe3yJibTaThbl NPO(hecCHOHAIBLHOI KOMIIETeHINH

Pe3yabTaThl Kypca KommnereHnuu no 3aBepuieHuo

Ilo 3aBEPIICHUI0 TUCHUIIJINHBI MAIr'iCTPAHTBI U
AOKTOPAHTHBI 10/I’)KHbI YMETD ... (a) (b) (C) (d) (e) (f)

3HaTh KJIaCCU(PHUKALMIO M Ha3HAYEHUE TPyOOIIpOBOJIOB | v v v
IIponsBoANTE pacueTsl MO ONPENENEHHIO TONMIMHBL | v

CTEHKHU TPyOOIIPOBOJIOB.

Paspaborarh  IulaH  JUIs  KOHTPOJIA — KauyecTBa v
CTPOUTENLCTBA MarHCTPAILHBIX TPYOOIPOBOIOB

[IpernckaspiBaTh 7 ONTUMM3HUPOBATH

HPOU3BOIUTENBHOCTh TpyOOIpOBOIa c v

UCIOJIB30BAHUEM  MOJEIHMPOBAaHHUS W OIEHKH

HEOIPEIETEHHOCTH.

OneHuBaTh COCTOSIHUS BHYTPEHHEH IIOJOCTH U
nepexoa0B TpyOdorpoBoa

[IpuMeHST,  3HAHWs, COBPEMEHHBIE METOABl W | v
IIPOrPaMMHBIE  CPEICTBA  NPOEKTUPOBAHUA IS
COCTaBIICHUS IIPOEKTHOMN u paboueii u
TEXHOJIOTUYECKOH JIOKyMeHTaluu OoOBEKTOB cOopa,
MIOJITOTOBKU, TPAHCIIOPTA M XpaHEeHUs He(TH, U ra3a

OCHOBHbBIE TOAXOIbl K MPOEKTUPOBAHUIO CcHCTEM | v v
IIPOMBICIIOBBIX M MarucTpajbHBIX TPyOONpPOBOJIOB,
OCHOBHOTI'O M BCIIOMOTaTeJIbHOTr0 000pyI0BaHUS

BBINONHATE MPOCTH THAPABIMYECKHE pacueTtsl u | v
Apyrue pacyerbl TpPyOONpOBOAOB C IMPHUMEHEHHEM
CHEIMAIM3UPOBAHHBIX COBPEMEHHBIX TEXHOJIOTHH

PET259 — IIpoaBuHYTHIi yPOBEHb IKOHOMHYECKOI0 AHAJIH3A
He(pTerasoBbIX IPOEKTOB

KPEAUT - 3 (2/0/1)

ITPEPEKBU3UT — IlpyHUMNbI TEXHOJI0THI 100bI1YU HedTH

HEJIb U 3AJAYU KYPCA

[enbto TaHHOTO Kypca SIBJISETCS pa3BUTHE y 00YUAIOIIMUXCS PAKTUYECKUX HaBBIKOB
KOMMEPYECKOT0 aHaIn3a He(Tera3oBbIX MPOEKTOB JIsl MPUHATHSI HHBECTUIIMOHHBIX
PELICHUMN.

KPATKOE OIIMCAHHUE KYPCA
CrpykTypa OTpaciyd M LENOYKH CO3JAHMSI CTOMMOCTH - OIPEACIICHHE BO3MOKHOCTEH
g Ou3Heca W uHBecTUUUU. HOBBIE TEXHUYECKUE, COLMAIbHBIE U PHIHOYHBIE
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TeHIEHIMN, QopMupyromue oTpacib. OCHOBBI  yhpaBieHHsS He(Tera3oBbIMU
npoekTamu. OOCykaeHNe COOOpaKEHUN yMpaBIIeHHs POEKTOM Ha KIFOUEBBIX dTarlax.
ODKOHOMHUKA 3HEPreTUYECKUX IMPOEKTOB. AHAIN3 JACHEKHBIX IIOTOKOB IPOEKTa -
UCIIOJIb30BaHUE U orpaHnyeHus. OCHOBHbIE SKOHOMHYECKHE MMOKA3aTEN U OLICHOYHbIE
Mephbl. Pucku u HeonpeneeHHOCTH. MeTO/Ibl aHau3a pelIeHUM

Matpuua pe3yJbTaTbl KYpca — pe3yJibTaThbl NPO(ecCHOHAIBHOI KOMIIETeHINHU

Pe3yabTaThl Kypca KomnereHnum 1o 3aBepuieHuo

ITo 3aBCPIICHUI0 TUCHUIIJIHHBI MAIrHCTPAHTBI U
AOKTOPAHTHBI 10/I’KHBI YMETD ... (a) (b) (C) (d) (e) (f)

ITonumats TEKYIIEC COCTOAHUC HC(I)T6F8.3OBOI>’I
OTpacCiii B MOCTOAHHO MCHAIOIHUXCA TCXHUUCCKHUX, v
9KOHOMHYCCKUX U IMOJUTHYCCKUX YCIIOBUAX

IlonmMmats MCTO/bI, UCIIOJIB3YEMBIC JJIA THI&TGHBHOﬁ
SKOHOMUYECKOH OLICHKH 00513aTENILCTB 110
KalMTaJIbHBIM BJIOXKCHUAM, ITPEKAC YCM BBLACIATH
OIr'paHUYCHHBIC PECYPCHI

3HaTI), KaK IMpOBOJUTH KOMIIJICKCHOC MCCJIICJOBAHUC
9KOHOMHUYECKOHN OIEHKHU JIFOOBIX HC(bTel"aZ%OBBIX
IMPOCKTOB C MCII0JIb30BAHUEM KIIHOUCBBIX
SKOHOMMYECKHUX ITOKa3aTeNel M OLIEHOYHBIX MCEp.

OBJ'IaI[CTB KJIFOYCBBIMH HAaBbIKAMH IJIA
pacrio3HaBaHus, KOJIHNYECTBEHHOM OICHKHU U
BBIPpAXKCHUSA HCONIPECACICHHOCTH, PUCKA U
YA3BUMOCTH ITPOCKTOB

[TpumensTh 3 PexTHBHBIE UHCTPYMEHTHI aHATTN3a
peLIeHHI

Pa3pabarbiBaTh CTPYKTYpHUPOBAHHBIHN OAX0 ITPU
OLIEHKE, YNIPABICHUH U IPEIOTBPALICHUH v v
KOMMEPUYECKHUX PUCKOB

OO0OBeAMHHUTEL COLMAIbHBIC, TOJIMTUUECKHE,
KYJIbTYPHBIE B SKOJOTHYECKHE (DAaKTOPHI B TIPOIIECC v v
MIPUHSATHUS PELICHUI.

PET 232 — IIpoaBUHYTBIil YPOBEHb TEXHOJIOTHI 100bIYM HEPTH
KPEJUT — 3 (2/0/1)
[MTPEPEKBU3UT — IIpyHUMIIBI TEXHOJIOTHH 100bIYM HePTH

LEJIb U 3AJIAUM KYPCA

OCHOBHOI>’I O CJIbIO Kypca ABIISICTCS TCXHUKA U TCXHOJIOTUHN CTpOI/ITeJ'IBCTBa CKBa’>XHH B
OCJIOKHCHHBIX YCJ'IOBI/ISIX, TEXHUKA U TCXHOJIOTI'NMHU I[O6BIIH/I He(l)TI/I B OCJIIOXHCHHBIX
YCJ'IOBI/IHX, Haquoe IIOHUMAHHUEC TCXHOJOIMYCCKHX IIPOHCCCOB MU pa60T IIpu I[O6BI‘-IC
He(l)TI/I B OCJIOKHCHHBIX YCHOBI/IHX.
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3amaun kypca. [IpoBoauTh mom100p COBPEMEHHBIX TEXHOJIOTHIA BO3ICUCTBUS HA 3aJICKb
HeTH W Ha MPHU3a00HHYIO 30HY CKBOKHUHBI B OCJIOXHEHHBIX YCIOBHSX; TEXHOJOTHU
I00BIYM HE)TU U3 TOPU3OHTAILHOW CKBaXUHBI; NMPOJIBUHYTAsI aHAJIMTHKA; BBEIICHUE B
AKCIUTyaTaIMI0 MPOJBUHYTHIX TEXHOJOTUH MOOBIYM HEPTH W COBPEMEHHOW MPAKTHUKH;
aBTOMAaTH3aIMs He(TSAHBIX CKBKWH, HAHOTEXHOJIOTUU B JOOBIYM HE(PTH; MPHUIIOKECHUS
Office (Word, Excel, PowerPoint u 1ip.) npoJIBUHYTBIIl YPOBEHb.

KPATKOE OIIMCAHME KYPCA

CoBpeMEHHbBIE TEXHOJOTMU BCKPBITUS NPOAYKTHUBHBIX OOBEKTOB B OCIOKHEHHBIX
YCIIOBUSIX, COBPEMEHHBIE TEXHOJIOTMM BbI30BA IMPUTOKA M OCBOCHHUSA CKBAXXUH,
COBPEMEHHBIE TEXHOJOTHM BO3JECUCTBHS HA MNPOAYKTUBHBIM IUIACT, COBPEMECHHBIC
TEXHOJIOTMH BO3JEHCTBUA HAa MPHU3a00MHYI0 30HY CKBAKUHBI, aBTOMATU3ALIMHA CKBAKUH,
ABTOMATHU3ALMS PEXUMOB PaOOThI CUCTEMBI «CKBAKUHA—TLIACTY.

SHAHUSA,YMEHMUS, HABBIKU 110 3ABEPHIEHNIO KYPCA

Matpuua pe3y/abTaThl Kypca — pe3yJbTaThl NPo(eccHOHAIBLHONH KOMIIEeTeHIIHH

Pe3yJ’[bTaTI)I Kypca KomMmnereHuuu mo 3aBCPIICHUIO

ITo 3aBCPIICHUI0 NUCHUILUVIMHBI MAaruCTpaHTbl H
AOKTOPAHTHBI 10/I’)KHBI YMETD ... (a) (b) (C) (d) (e) (f)

BhbIABIATE COBPEMEHHBIC TEXHOIIOTMM BO3ICHCTBHA HA | v
3anexb HePpTH
BhbIABIATE COBPEMEHHBIC TEXHOIIOTMM BO3ICHCTBHA HA | v

pU3a00NHYIO0 30HY CKBaYKHUHBI

[TpoBoauTs  MOAGOP COBPEMEHHBIX  TEXHOJIOTHIA
BO3JICHCTBUS Ha 3aJeKb HEPTH M Ha Tpu3aboiHyr0 | v/ v
30HY CKBaKMHBI

[IpoBOANTH TEXHOIOTUYECKHUE pPACUYEThl  JOOBIUU v v
He(TH U3 TOPU3OHTATHHOM CKBAXKHUHBI

BBenenne B IKCILTyaTalUI0 IPOABUHYTHIX
TEXHOJIOTUH 100bIYM He()TH U COBPEMEHHON MPAKTUKHU

ABTOMaTI/IBaI_[I/I}I HC(i)THHBIX CKBaXHUH

AN

Hanorexnonoruu B 1066141 He(TH

AN NI

[Tpunoxenus Office (Word, Excel, PowerPoint u np.)
IIPOJIBUHYTHIN YPOBEHB.

AHanm3 yclnoBUI COBMECTHOH pPabOTHI CKBaXKHUHBI H
I1acTa, BBIBOJ CKBAXXHUH Ha TEXHOJOTHIECKUH PEXUM
paboThI

<\
<\

PET221 - HopmMsl u mnpaBWjIa TMPOEKTHPOBAHHUA Ta30He(TeNpPoOBOAOB U
razoHerexpaHuJInIL

KPEJIUT — 3 (2/0/1)

ITPEPEKBU3UT — IIpoeKkTHpPOBAaHUE U IKCILIyaTALMsI ra3oHeTenpoBoa0B
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HEJIb U 3AJAYU KYPCA
PaccmoTpers HOpMBI M MpaBujia  MPOEKTUPOBAHUS  ra3oHE(PTENPOBOJAOB U
razoHe(TeXpaHUIIUIL.

KPATKOE OIIMCAHME KYPCA

C [ucuuninuHa O3HAaKOMHUT MAarMCTaHTOB C HOPMaMH W IpaBUJIaMU ITPOECKTHUPOBAHMS
razoHerenpoBooB M razoHeregrexpanuaunl.llo  Hopmam M mpaBWIaMm
MIPOEKTUPOBAHMS Ta30HE(PTEXpaHWINIL HYKHO MPaBHJIBHO BbIOpaTh muiomanky. llpu
BBIOOpE TUIOLIAA0K JJIsl Pa3MEIIEHUsI PE3EPBYapOB YUUTHIBAOT: KAYECTBO U COCTOSTHUE
IPYHTOB, 3aJE€TAlOIIMX B OCHOBAHWM IUIOIIAJKH; KIMMATUYECKHE M CEHCMHYECKHUE
YCJIOBUSI PaliOHA; PEXUM TEUCHHsI TPYHTOBBIX BOJ, UX XUMHUYECKHUH COCTaB, & TAKXKE
JOIYCTUMBbIE HAarpy3kd Ha TpPYHTBl W THUI OCHOBaHHUS, KOTOpPBIH HEOOXOIMMO
YCTAHOBUTB ISl KQXKIOTO CiIy4as IOCIJIE THlaTeabHOro aHanusa.llpu mpoextupoBanumn
ra3oHe(TenpoBoja Haj0 MPABWIBHO MPOBOAUTH THApaBiINUecKue pacueTbl. OCHOBHBIM
MOHATUSAMH AUCLUIUIMHBI KaK MBI YK€ TOBOPWJIM HAy4YUThb MPABWIBHO COCTABIIATH
IIPOEKTHI ra30HEPTENPOBOIa U Ta30HE()TEXPAHUIIHILL.

3HAHMA,YMEHMWS, HABBIKHA 110 3ABEPIHIEHAIO KYPCA

Martpuua pe3yJbTaThbl Kypca — pe3yJibTaThbl NPOQecCHOHATbHOH KOMIIETEeHIIUH

Pe3y.]ILTaTI>I Kypca KomMnereHnum no 3aBepuieHnIo

IIo 3aBCPIICHUI0 TUCHUIIJIMHBI MAIr'UCTPAHTBI U (a) (b) (C) (d) (e) (f)
JOKTOPAHTHI T0KHbI YMETD ...

[Tonnmath TepMHHBI IPOU3BOACTBEHHOI'O MpoIlecca,
CHCTEMBI YIIPaBJICHUS IPOU3BOICTBOM; MPEIIOKEHHUS v
I10 MOBBIIEHUIO 3((HEKTUBHOCTH UCTIOIb30BAHUS

pecypcoB (MaTepHalbHbIX, TEXHUYECKUX U TPYIOBbIX)

[IpoBOINTE pacyeT BMECTUMOCTH PE3EPBYAPHOIO
napka HedTe0a3bl, HOTEPU MPH 3aMOTHEHUH
TPAHCIIOPTHBIX EMKOCTEH, BHIOMPATh U IPUMEHSATh v v
pa3IuYHbIE TPYOOIIPOBOIOCTPOUTENbHBIE MaTEPHUAIIBI
B 3aBUCHMOCTH OT JICHCTBYIOIINX HArpy30K M YCIIOBHU
HKCILTyaTalli 000pyI0BaHUs, U COOPYKEHUH

HOpeKOMeHJIOBaTI) MCTOAWKY TUAPABIINYCCKUX v v
PacuYCTOB THAPOANHAMHUYCCKUX CUCTCM

Hcnonbs30BaTh 5JKOHOMUYECKHE MTApAMETPBI IS

000cHOBaHUS YPPEKTUBHOCTU MPEIaraeMbIX v

IMPOCKTOB U TCXHOJIOTNMYCCKUX pemeHHﬁ

BeiOupare panuoHanbHbIE PEKUMBI HKCIUTyaTaIllUH v v
ra3oHeTexXpaHuIIUIL

OCHOBHBIC PACUETHl ¥ MaTEPHAIIbI, HEOOXOMMMBIC TIPH | v

MIPOEKTHPOBAHNH Ta30HE(TEIIPOBOIOB
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OneHursb HOPMAaTUBHO-TEXHUYCCKYIO u
3aKOHO,Z[aTeJ'II>HyIO 633y CUCTCM HpOGKTI/IpOBaHI/Iﬂ H
OpraHu3anuin CTPOUTEIILCTBA 00BEKTOB v

ra3oHe(TenpoBOJOB U  razoHedTeXpaHWIUL] U
3a/layaMyd  MPOTHO3UPOBAHMS  UX  TEXHHUYECKOTO
COCTOSIHUSI.

Pesynmprar 8 Ilpunoxenuss Office (Word, Excel, v v
PowerPoint u 1p.) npoaABUHYTHIN YPOBEHbD.

Pesynprar 9 AHanu3 yclOBUH COBMECTHOH pabOTHI
CKBRXMHbI M  IUIaCTa, BBIBOJ, CKBaXHH Ha v v
TEXHOJIOTUYCCKHI PEKUM PabOTHI

PET?220 - HoBble TeXHHYECKHE CPEICTBA H TEXHOJOTMU PEMOHTA CKBAKUH
KPEJUT — 3 (2/0/1)

I[TPEPEKBU3UT — Teoperuveckass MeXaHHWKa, OypeHue He(TAHBIX M Tra30BbIX
CKBaKUH, KANIUTAJILHBINA PEMOHT CKBAKUH

HEJIb U 3AJIAYU KYPCA
B pesynbpTaTe m3ydeHUS JAaHHOW TUCITUTUIMHBI MAaruCTPAHTBI U JOKTOPAHTHI JTOJKHBI
YCBOUTHh COJAEp)KaHME U  cheruduueckue OCOOCHHOCTH PEMOHTHBIX  padoT
MPUMEHUTENILHO K Pa3IMYHBIM CIOCO0AM SKCIUTyaTallid CKBaXMH M MPUMEHSEMOE
000opyI0BaHUE U HHCTPYMEHT.

KPATKOE OIIMCAHHUE KYPCA

N3yuenne TEXHUYECKUX CPEACTB, KOTOPHIMU OOOPYAYETCsS CKBXKHHA TP PA3TUYHBIX
croco0ax JKCIUTyaTalvy, BUAbI PEMOHTHBIX pabOT M TEXHUYECKUE CPEACTBA JUIs
MIPOBEICHUS OTJEIBHBIX BUOB PEMOHTHBIX PadoT.

3HAHUA,YMEHUS, HABBIKH 110 3ABEPLHIEHUIO KYPCA

Martpuua pe3yJbTaThbl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOM KOMIETEHIINH

Pe3yabTaThl Kypca KomnereHuuu 1o 3aBepieHnio

Ilo 3aBCPIICHUIO TUCHUIIJIHHBI MAIrHCTPAHTBI U
JOKTOPAHTHI T0KHbI YMETD ... (a) (b) (C) (d) (e) (f)

Onpenenutph OOHIYI0 W TEKYUIYIO IMOJIOKEHHUSI O v
PEMOHTE CKBAKUH

Pacmpute TeXHOTOTHYECKHE TMPOIECCHl PEMOHTA,

PEKOHCTPYKIIUM ¥ BOCCTAHOBJICHUS HE(PTAHBIX U 4 v
Ta30BbIX CKBAXXHUH

HaXOI[I/ITB u HUCIIOJIB30BAaTh TCXHUYCCKYIO,

TEXHOJOTHUYCCKYIO 1 HOPMATUBHYIO JOKYMCHTAIUIO

AHaIM3UPOBaTh HAYYHO-TEXHUYECKHUE MPOOJIEMBI H v
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MEPCICKTUBBI Pa3sBUTHUA KaIltuTaJbHOI'O PEMOHTA
CKBaXXHH, HEOOXOIMMBIX TSI peleHus
npoecCHOHATIbHBIX 3a]1a4

[IpoBoUTE MeEpONpHUATHS IO OXPAHE OKPYKAKOIIEH
Cpelpl W HEIp IpU PEMOHTE, PEKOHCTPYKLUUU MU
BOCCTAHOBJICHHH HE(TSIHBIX U Tra30BbIX CKBAXKHUH

Pemiate TexHuueckue 3agauu MO MPEIOTBPALICHUIO U
JIMKBUJIAIMU OCJIO)KHEHUH, WM aBapUUHBIX CUTyallui
MIPU  CTPOUTEIBCTBE, PEMOHTE, PEKOHCTPYKIUU U
BOCCTAHOBJICHUM HE(PTSIHBIX M Ta30BBIX CKBaKHH, 4 4
nobsrie HeTH W Taza, cOOpe U IMOATOTOBKE
CKBOKMHHOM MPOAYKLWHU, TPAHCIOPTE U XPaHCHHUH
YTJIEBOJIOPOIHOTO CHIPBS

VY4acTBOBaTh B UCIIBITAHUM HOBOI'O 00OPY0BaHUS,
OIIBITHBIX 00pPa3LoB, OTPaOOTKE HOBBIX
TEXHOJIOTUYECKUX PEKUMOB IIPU CTPOUTENBCTBE,
PEMOHTE, PEKOHCTPYKLIUU U BOCCTAHOBJIEHUU v v
He(TIHBIX U Fa30BbIX CKBAXKHUH, 100bIYEe HEPTH U rasa,
cOope ¥ MOATOTOBKE CKBAKUHHOM MPOYKIINH,
TPAHCHOPTE U XPAHEHUH YIIEBOJOPOAHOIO ChIPbs

PET?210 - KanuTtajbHBIi PEMOHT ra3oHe()TenpoBoi0B

KPEJUT — 3 (2/0/1)

I[TPEPEKBU3UT- «eope3usn», «MarucrpaJjibHble TPYOONIPOBOABI»,
«CTpouTe/ibHbIE MAIIIMHBI U 000PYA0OBAHUE).

HEJb U 3AJIAYHU KYPCA

Henpto wu3ydeHuss AUCHUIUIMHBI «KanmuTambHbIi pPEMOHT ra30-HEPTEIpPOBOIOBY
ABJISIETCS dbopMHpOBaHWE Yy MAaruCTPaHTOB KOMIUJIEKCHOTO TPEJCTABICHUS O
COBPEMEHHBIX  TEXHOJIOTMSX  CTPOUTENBCTBA WM PEMOHTA  MaruCTPAJIbHBIX
TpyOOIPOBOJOB HEPTEra30BOr0 CEKTOPA.

KPATKOE OIINCAHHUE KYPCA

TexHOoI0oTHN COOPYKEHHS JIMHEHHBIX OOBEKTOB Ta30HE(PTEHPOBOOB; CTPYKTYPY H
COCTaB PEMOHTHBIX MEPOIPHUSITUH, pean3yeMbIX Ha MarucTpagbHbIX
He(dTera3onpoBoiax; TEXHOJOTHH aBapUITHO-BOCCTAHOBHUTEIBHBIX PAa0OT, TEXHOJIOTHUHU
JUKBUIAINK TIOBPEKJIECHUN Ha JUHEHHOM dYacTH Ta30HEe(PTEnmpOBOAOB; TEXHOJIOTHUU
MOBBILICHUS KOHCTPYKTHBHOW M 3KCIUTyaTallMOHHOW HAJEKHOCTH MAaruCTPaIbHbIX
TpyOONPOBOIOB.

3HAHUA,YMEHUS, HABBIKH 110 3ABEPHIEHHUIO KYPCA

Martpuua pe3yiabTaTbl Kypca — pe3yJbTaThbl NPO(eccHOHAIbLHOH KOMIIETEH U
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Pe3y.111>TaT1>1 Kypca KoMnereHnum no 3aBepiuieHuIo

Ilo 3aBCPIICHUI0 TUCHUIIJIHHBI MATHCTPAHTBI U
AOKTOPAHTHBI J0/I’KHBI YMETD ... (a) (b) (C) (d) (e) (f)

Omucath  CTPOUTENILHO-MOHTaXKHBIE  Pa0dOTBl  IPU v
COOPYKEHHH T'a30HE(TEPOBOIOB
[TpousBoauTH 000CHOBaHHBIN BBIOOD

TCXHOJOTHYCCKUX CXEM  COOPYKCHUA JIMHEHHBIX
00BEKTOB FaSOHC(bTerOBO,HOB H PCAJIMN30BbIBATH

pacyeTsl HaNpsHKEHHO-IE(POPMUPOBAHHOTO COCTOSHHUSI 4 v
OpH  COOPYKCHHM W  HPOBEACHUHM  PEMOHTHBIX

MEPOTPHSTHIA Ha MaruCTpaabHbIX raso-

He(renpoBogax

[IpuMeHUTh U TOATOTOBUTH COOPYKEHHUE MEPEXOIOB
MarucTpalbHbIX TPYOOIPOBOJOB Uepe3 €CTECTBEHHbIE
Y UCKYCCTBEHHbBIE IPENSATCTBUSA

OOBACHATH 0COOEHHOCTH MPOSKTUPOBAHUS,
CTPOUTENHCTBA U IKCIUTyaTalli MaruCTPaJIbHbBIX U v
MIPOMBICIIOBBIX CHCTEM TPYOOIIPOBOIOB

Onpenennth NOPUYMHBI MOBPEXKICHUN  JIMHEWHOU
9acTH ra30He(PTEPOBOIOB

O1eHUTh METOJIbl PEMOHTA Je(EeKTOB TpyOOIpoBoIa v v

VcTaHaBIUBATH MTOATAIIHYIO CBSI3b MEXITY

Pa3pabOTKOil HOBBIX MECTOPOXKICHHUH YIIIEBOIOPOIOB
¥ He0OXOTUMOCTBIO TPAHCIIOPTUPOBKU HE(PTH U ras3a K v 4
MECTaM X epepadoTKu

PET 206 - I'ugpoauHaMu4ecKe UCCJIeI0BAHUS CKBAKUH U MHTEPNPeTaIusi
KPEJIUT — 3 (2/0/1)
ITPEPEKBU3UT — I'eopuznveckue uccjie0BaHus MapaMeTPOB IJIacTa

HEJIb U 3AJAYA KYPCA

Lenpro npenogaBanus ITUCUMIUIMHEI ABIAETCS (OPMHUPOBAHUE Y 00YUAIOIIMXCSl 3HAHUI
OCHOBHBIX IPUHLHUIIOB MCCIICIOBAHMS CKBAKHMH, 4 TAKKE NPUMEHEHHUE HTUX 3HAHHUU B
pELIEHNH Pa3JIMYHbIX 3a1ad. JlaHHBIM Kypc NpeAHA3HAYEH IS MOBBIIICHHUS HABBIKOB
CaMOCTOSTENIbHOTO 00y4YeHus: CTylaeHTOB. (CnegoBaTellbHO, CTYIEHThl  JIOJKHBI
CO3HATENIBHO BBIACIATh JOCTATOYHO BPEMEHH M DHEPIUM U1 YTEHUs, TOHUMAaHUS U
MpPUMEHEHUs1 3HAHUW W HaBBIKOB B kiacce. Jlekuuu OyayT mpoBoauThCS B (popme
00CY>X/IeHHsI Ha OCHOBE TOTr'0, YTO CTYACHTBI U3YUYMWJIM U MPOIYCTUIIN BO BpeMs pabOThI
HaJl 3a1a4aMH.

KPATKOE OIIMCAHUE KYPCA
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JlaHHBI Kypc BKJIIOYAET B ceOe MpakTHUyecKoe npumeHeHue 0a3oBoil Teopum ['JIUC
st paspabotku u uHTepnperauuu ['JIUC pannbix. WMHTerpupoBaHHBIA MOAXOA K
UHTEPIPETAMU JTAHHBIX IO CKBaXXHMHE OYIyT pacCMOTPEHbl Ha MPOTSHKEHUH BCETO
Kypca. CuHTeTHYeCKHEe HAOOp JAHHBIX, TaK U MPUMEPHI U3 PEaTbHBIX CKBAXUH OYIyT
NPOUJUTIOCTPUPOBAHBI U WHTEPIPUTEPOBAHBI Ha 0a3ze MPOrpaMMHOIO OOecTeueHHUs
Kappa.

3HAHMSA,YMEHMWS, HABBIKHA 110 3ABEPHIEHNIO KYPCA

MaTtpuua pe3yJbTaThbl Kypca — pe3yJbTaThl NPo¢ecCHOHATbHOH KOMIIeTEHIINH

Pe3yabTaThl Kypca KomnereHuu no 3aBepuieHnio

Ilo 3aBECPIICHUI0 TUCHUIIJIMHBI MAIr'UCTPAHTBI U (a) (b) (C) (d) (e) (f)
AOKTOPAHTHI 10/I’KHbI YMETD ...

[ToHnMaTh PU3HUECKYIO CYITHOCTH MPOIECCOB,

MPOTEKAIOIINX B IUIACTE MPH ABMYKCHUH ITACTOBBIX v
¢dron0B
[ToHUMATh OCHOBBI THAPOANHAMUYIECKUX v v

HUCCIIEJOBAHUI CKBAaXXKUH

I/IHTCpHpeTI/IpOBaTB JaHHbIC THAPOINHAMUYICCKUX

UCCIIeI0BaHMI HEPTAHBIX U ra30BbIX CKBAXKHH, v %
UCIIOJB3YS TPAJAUIIHOHHBIE U COBPEMEHHBIC METOIbI

aHayimsa

Pazinyate 3a/1a4d THAPOANHAMUIECKUX

MCCIIEIOBAaHMI U TIOAOUPAThH BH/IbI UCCIICAOBAHMI TS v v

PCHICHUS STHUX 3a1a4

[IpuMeHATh WCTBITAHWE CKBAXUH C TIEPEMEHHBIM
JABIICHUEM JIJISl ONIPEICTICHUS] XapaKTEPUCTUK CKBAKUHBI
Y TJ1acTa, TO €CTh CKUH, MPOHUIIAEMOCTH, PACCTOSHUS 70
TpaHHIl v v
NPUMEHUTh HWCTBITAHWE CKBAKWH C TIEPEMEHHBIM
NeOUTOM IS OTIpeNIeTICHNUS XapaKTEPUCTUK CKBAKUHBI U
miacra, TO €CTh CKWH, NPOHHUIAEMOCTH, oO0BemMa
KOJUIEKTOpa

PET223 — Ocio:xxHeHusI 1 aBaApUH NPU OYpPeHUN CKBAKUH

KPEAUT - 3 (2/0/1)

[TPEPEKBU3UT — 3akanuumBaHue CKBa:XuH, bypeHue He@TAHBIX M ra3oBbIX
CKBAKMH

HEJb U 3AJIAYHU KYPCA
O3HakoMIIeHHE CITyIIaTeNiel ¢ MPUIMHAMH BOSHHUKHOBEHHUS aBapUil U OCJIOKHEHUN TIPH
OypeHun He(DTSIHBIX ¥ Ta30BBIX CKBAXHWH, CYIIECTBYIOIIMMH METOJaMU  UX
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NpeaAynpeKACHUA W JIMKBUJIAOWHW, a TaKXKXC MHWHCTPYMCHTAMHU U HpI/I60paMI/I,
MpCaAHaA3HAYCHHBIMUA JJIA IIPCAYIIPCIKIACHUA U JINKBU AN aBapm”I 1 OCJIOKHCHUH.
38,,[[&‘{1/1 HN3YyUCHU KypcCa 3aKIIIOYalOTCA B IIPUBHUTHHU HABBIKOB II0 IIPCAYIIPCKACHHUIO
BO3MOJXHBIX aBapHﬁ u OCJ'IO)KHGHPIﬁ, YTO IIO3BOJIACT COKPATUTD 3HAYUTCIIBHBIC CPCACTBA
U BpCM:A, 3aTpauMBACMBIC HA HX JIMKBUAAIOWIO H ITIOBBICUT TCXHHUKO-DKOHOMHUYCCKHC
IMOKAa3aTCJIN ITPHU CTPOUTCIILCTBE CKBAKHUH.

KPATKOE OIIMCAHME KYPCA

ABapun mpu OypeHUM CKBaXHH, [IpUuMHBI BO3HMKHOBEHHMs aBapuil, ABapuH MpHU
KpEIJIEHUU CKBaXUH, ABapuu C 3a00HHBIMU JBUTATENSIMH, ABapuu ¢ OypOBBIMHU
nosiotamu, [lagenue B CKBaXMHy IMOCTOPOHHUX IpeaMeToB, [lopsanok pacciienoBanus u
yueta aBapui, lIpemymnpexnenue aBapuii, IIpeaynpexnenue aBapuii ¢ 0OCaaHBIMU
TpyOamu, IlpenynpexaeHue aBapuil ¢ 3a00MHBIMH ABUTATENsIMH, [IpegynpexaeHue
aBapuil ¢ OypoBbIMU AoJioTamH, [Ipenynpexxaenue najgeHust NOCTOPOHHUX MPEIMETOB B
ckBaxuHy, Ilpenynpexnenue mnpounx asapuid, [IpeaynpexxnaeHue BBHIOPOCOB U
OTKpBITOro (oHTaHupoBaHus, JlukBunanuss asapuii, JIOBWIBHBIM WHCTPYMEHT,
OcnoKHEeHNs, BO3HUKAOIINE ITPU IPOBOJKE CKBAXKUH

3HAHUA,YMEHUS, HABBIKH 110 3ABEPLHIEHHUIO KYPCA

Martpuua pe3yJbTaThbl Kypca — pe3yJibTaThbl NPOecCHOHATbHOH KOMIIETEeHIIUH

Pe3y.]ILTaTI>I Kypca KoMmnereHnum no 3aBepuieHuIo

IIo 3aBCPIICHUI0 TUCHUIIJIMHBI MAIr'UCTPAHTBI U (a) (b) (C) (d) (e) (f)
JOKTOPAHTHI T0KHbI YMETD ...

KnaccupunupoBate  MHCTPYMEHTBI M NPUOOPHI,
IIpeHa3HAYEHHbIE  JUIA IIPEyNPEXICHUS " v
JIMKBUJAIMU aBAPUH U OCIIOKHEHUIN

AHanu3upoBaTh NPUYMHBI BOZHUKHOBEHHUS aBapuil U
OCJIO)KHEHUN mpu OypeHMH He(TAHbIX U Ta30BbIX 4 v
CKBa)XMH

JlnddepennunpoBath BUJIbI aBapHil

HccnegoBath IMPUYIUHBI BOSHUKHOBCHU S aBapI/Iﬁ v

OneHnBaTh NOCJIEICTBUS aBapuil

Knaccudpunuposats METOBbI NPENyNPeXICHUS | v
aBapui

O11eHNBaTh aBAPHUHU TPH KPETIJICHUH CKBAKHUH v v

PET104 — I'eomexaHuka nJjacra

KPEAUT - 3 (2/0/1)

I[TPEPEKBU3UT — OOmass u cTpyKTypHasi reoJiorusi, bypenne He(QTAHBIX H
ra3oBbIX CKBAaKUH
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HEJb U 3AJJIAYU KYPCA

Huciuminaa «['eomexanuka mactay  (Gopmupyer oOliee MpeiacTaBiIeHUE O
¢bu3nUecKux Mmporeccax, MPOUCXOASIIUX B 3€MHOM KOpPEe M MOPOJHBIX MacCHUBaX IpH
pa3paboTKe MOJIE3HBIX UCKOMAEMBbIX U (POPMHUPYET HABBIKA CaMOCTOSTEIILHOTO BhIOOpa
palMOHAIBHBIX CIIOCOOOB BEICHUS W YIpaBiCHUS (PU3NYECKUMU MPOLIECCAMU TOPHBIX
paboT Ha OCHOBE BCECTOPOHHETO aHaliM3a T'C€OMEXAaHWYECKUX M TOPHOTEXHUYECKHUX
yCIIOBUN pa3pabOTKU MECTOPOXKICHUN

KPATKOE OIIMCAHUE KYPCA

DTOT KypC OXBaThIBA€T MEXAHUKY TOPHBIX TIOPOJA, CTPYKTYPHYIO T€OJIOTHIO
U pa3pabOTKy MECTOPOXKACHUN YIJIEBOJOPOJOB B OTHOLIEHWH UIIMPOKOro psaa
r€OMEXaHUYECKHX MpoOJieM, KOTOpble BO3HUKAIOT HA BCEX ATamax pa3paboTKu
HE(TAHBIX U Ta30BBIX MECTOPOXACHUI. PaccmaTpuBaeT 0a30Bble MPAKTUYECKUE TEMBI:
MIPOTHO3 MOPOBOTO JAABJIECHUS; OLEHKA HE(PTEHACHIIIEHHOIO0 MHTEpBaJa M aKTUBHOCTHU
TEKTOHHYECKOIO  Pa3jOMa; ONpPENEICHUE ONTHUMAIBHOM TPAEKTOPUH € YYETOM
CTaOUJIBHOCTHU CTBOJIA CKBa)KHUHBI, TITyOMHBI CITyCKa 00CaJHBIX KOJIOHH U Beca OypoBOro
pacTBopa; H3MEHEHHE MPOAYKTUBHOCTH 3alie)KM NPU HUCTOUICHUM; 0Opa3oBaHHE
pa3iaoMoB U Jiepopmaiiyst KpOBJIM KOJUIEKTOPA P pa3paboTKe.

3HAHMA,YMEHMWS, HABBIKHA 110 3ABEPHIEHAIO KYPCA

Martpuua pe3yJbTaThl Kypca — pe3yJibTaThbl NPOQecCHOHATbHOH KOMIIETEeH U

Pe3yabTaThl Kypca KomnereHuuu no 3aBepuieHuI0

ITo 3aBepuIeHN IO AMCHUIIMHBI MATHCTPAHTHI H

IlOKTOpaI;lT])I AOJKHBI YMETh ... i (@) (b) () (d) () ()
IlonuMaTh  OCHOBHBIC ~ KOHICMIMHM —TEOMEXaHHKH | v
miacra

ITporuo3upoBaTh NOPOBYIO JIABJICHHUIO v v v
CTpouth  CBOAHYIO  KapTy  OCIOXXHEHHS  Ha v v
pOOYPEHHBIX CKBOKMHAX.

[TpouzBoauTh pacyeTbl o OIIpENEIEHUIO

TOPH30HTAIBHBIX HAMPSDKEHHH, YrOJ BHYTPEHHOTO v v
TpeHUs: U KO3 UIMEHTA TPEHHUSI.

OueHuBath  CBOJHBIC ~ PHCKH,  CBSI3aHHBIE C | v v
YCTOWYMBOCTBIO CTBOJIA CKBAXKHHBI

OnpenenuTh ONTHMAIBHYIO TPACKTOPHIO CKBaXHHBI | v v
C Y4eTOM CTaOMJIBHOCTH CTBOJIA CKBA)KUHBI

[Tpencka3siBaTh u ONITUMHU3UPOBATH

MPOU3BOIUTENIFHOCTh CKBAXHHBI C HCIIOJIb30BaHUEM v v v
MO/JICITUPOBAHUS CKBa)KHHBI " OLICHKHU

HEONpPEAEIEHHOCTU

OmnpeneuTh KPUTHUECKH HATPY)KEHHBIX Pa3JIOMOB v v

ITocTpouTh reOMeXaHNYECKYI0 MOJIENb v
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PET105 - I'eocraTtucTnka
KPEJIUT — 3 (2/0/1)
HPEPEKBU3UT — O0bikHOBeHHbIEe 1u(pepeHunanbHbIe ypapHeHust MatLab

HEJIb U 3AJIAUYA KYPCA

[ToaroToBKa K HAYYHO-HCCIICIOBATEIHCKON EATEILHOCTH, CBSI3aHHOW C M3yUYCHHUEM U
YUCJICHHBIM OIMCAHWEM TPHUPOIHBIX SBICHUH, paclpenelieHHbIX B MPOCTPAHCTBE. B
pe3ynbTaTe OCBOCHHS JaHHOW JWCIMIUIMHBI JOJDKHBI OBITH OCBOCHBI METOBI
I€OCTATUCTUKH M TPUOOPETeHBI HABBIKKM PabOThl C MPOTPAMMHBIMH CpPEJICTBAMU
aHajgu3a MW MOJCIMPOBAHHUS  IPOCTPAHCTBEHHBIX JAHHBIX TIPH  IIPOBEACHUU
HcclieIOBaHUM B 00J1acTH HETH U ra3a.

OO0s3aTeIbHBIA TEKCT

KPATKOE OITMCAHUE KYPCA

Kypc oxBaTpiBaeT CleAyIONIMX TEM: PErHOHANbHBIE TIEPEMEHHBIC, BBIPAKCHHE B
KOJIMYECTBEHHOU (popMe KpUTEpHs ONPEEICHUs] UCTOYHUKA MMOTPEIIHOCTEN B OLICHKE,
(dbyH1aMeHTalbHasi OCHOBA I'€0CTaTUYECKOT0 MOJIX0/1a, CPEHEE 3HAUEHUE U JUCTIEPCHS
MOTPEIIHOCTH OIICHKH; BBIUMCICHHE BapUOTPAMMBbl, HHTEPIpPETAIUs, CBS3bIBAHUE
MOBEJEHUSI BAPUOTPAMMBbI C PU3NUYECKUMU NPUYMHAMU (T€0JI0TUsA, 0TOOP); OTKIOHEHHUS,
KOBapualuu, COOTHoleHrne oobema u nucrnepcuu Kpura. Pacnpenenenue gucnepcuu u
JAUCTIEPCUST OLICHKU/TIPOCTHIE BBIYUCIICHUS B OJTHOMEPHOM U JIBYXMEPHOM H3MEPEHUU;
OLIEHKa TIJ100aJIbHBIX OalaHCOBBIX M 3a0aJlaHCOBBIX 3aMacoB; ONTHMAaJbHas OLIEHKA U
BBEJICHUE B KPUTHHT.

SHAHUSA,YMEHMUS, HABBIKH 110 3ABEPIIEHNIO KYPCA

Martpuua pe3yJbTaThl Kypca — pe3yJibTaThbl NPOecCHOHATbHOH KOMIIETEeHIIUH

Pe3y.]ILTaTl>I Kypca KomMmnereHnum no 3aBepuieHuIo

Ilo 3aBCPIICHUIO TUCHUIIJIMHBI MAIrHCTPAHTBI U (a) (b) (C) (d) (e) (f)
JOKTOPAHTHI T0KHbI YMETD ...

[ToHMMaTh OCHOBHBIC KOHIICTII[MA BEPOSITHOCTH W
OJIHOMEPHOI CTATHUCTHUKH, JIBYHAIPABJICHHYIO
CTaTHCTUKY W  NPOCTPAHCTBEHHBIC  OTHOIICHUS; v v v
KOBAapUAlMI0 W  KOPPEISIHUI0;  CTAlHOHAPHOCTH
BTOPOTO MOPSIIIKA

HpI/IMCHHTL BapuorpaMmy OLCHKH U MOACIIMPOBAHUS,
IMPOCTPAHCTBCHHAA OILICHKa u CTaTUYCCKOC
MOZJCIIMPOBAHUC  IIJIACTA, HpOCTOfI U OOBIYHBIN v v v
KpUTrWHI'; aHaJIWn3 HCONPEACICHHOCTH, OLCHKY B
CpaBHCHHUU C YCJIOBHBIM MOACIINPOBAHUCM;,
IIOCJICJ0BATCIBHOC I
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Paspaborarh IOJHOE OIUCAHHE YIJIEBOAOPOIHOIO
[J1acTa C HWCHOJIb30BAHHEM TE€OCTATHYECKUX U v v v
UHKEHEPHBIX METOJIOB.

VyuTeiBasg MOJHOE OIMCaHUE IUlacTa H JaHHBbIC

CKBAYKUHBI, IIPOEKTUPOBATb, KOHCTPYHpOBAaTh, v v
BBIMOJIHAT U OLIEHUBATh CHUMYJISLMOHHYIO MOJENb
IUIACTA.

KoMOuHMpoBaTh reocTaTUCTUYECKHE METOIbl U
reoJIOTUYECKYl0 HMHGOpMAIMIO s aHaluu3a, W
W3YYEHHUsI JAHHBIX O HEApax.

[Tpon3BOINTH M MHTEPIPETUPOBATH OIIMOKH OICHKH v v

JUIsl paCYETOB CBOMCTB KOJUIEKTOPA.

[IpenckassiBaTh U ONTUMHU3HPOBATH

[IPOU3BOJUTENBHOCTh  IUIACTA € HCIIOIb30BAHUEM v v v

MOACIIMPOBAHUS 1J1IaCTa U ONCHKH HCOITPCACIICHHOCTH.

OnuceiBaTh HEKOTOPBIE COBPEMEHHBIE MPOOIEMBI U
TO, KaK OHU BIIMSIOT Ha YIpPaBJICHUE pa3paOdOTKON v v
lacTa Wik Ha HeTSHYIO MPOMBIIIEHHOCTD B 1IEJIOM

PET?222 — OnTuMu3amusi mpoueccoB J00bIYH HepTH
KPEJUT -3 (2/0/1)
ITPEPEKBU3UT — Texnnka u TeXHOJI0THs J00bIYM He(PTH U ra3za

HEJIb U 3AJIAYN KYPCA

OCHOBHOI1 11eJIbI0 Kypca SIBJSIETCS CTOCOOCTBOBAHHME PA3BUTHUIO HAYYHO-TEXHUYECKOTO
MBIIUJICHAS] U TPHOOPETEHUE CTYACHTaMU HEOOXOJUMBIX 3HAHUN M TMPaKTUYECKUX
HAaBBIKOB B 00JIACTU 3KCIUTyaTallMd HEPTSIHBIX CKBAXUH JUIsl ONTHUMH3ALUs MPOLECCOB
100bIYM HEPTH.

3agaun kypca: 1) M3yuuTh OCHOBHBIE HAMNPABJIEHUS PEIICHHUS U OCBOUTH PEUICHUE
3aJa4 MO0 OIIEHKE MPOJYKTKUBHOCTH CKBa)XHH, BBIOOpY crocoba SKCIUTyTaluuud U
TpeOyeMoro o0OpyaoBaHus Ui ero peanu3anuu. 2) OCBOUTh HABBIKK aHAH3a PaOOThI
CKBOKMHHOTO OOOPYZOBaHHUA U KOPPEKTHUPOBKH pEXHMa €ro paboThl C ILEJbI0
noBbIIeHUs dPdexkTuBHOCTH PabOThl ckBaxuH. 3) ChopmMupoBaTh HaBBIKU pa3pabOTKH
MEPONPUATHIA 1O MOBBIIIEHUIO MEKPEMOHTHOTO Mepruoa padoThl CKBAXXUH U CpeHEN
HapabOTKH HAa 0TKa3 BHYTPUCKBAXXUHHOTO 000PYAOBaHHUSI.

KPATKOE OIIMCAHUE KYPCA

Kypc Oyaer oxBarbiBaTh NPHUHIIM W NPUMEHEHHUE DPA3IUYHBIX TEOPUH M METOJOB,
HEOOXOAMMBIX JJI MPOEKTUPOBAHUS, OLEHKM M MakcuMu3auuud 3((PEeKTUBHOCTU
N00bIYM SKOHOMUYECKH AP EKTUBHBIM 00pa3oM. BynyT mnpeanpuHSATh MONBITKA
MOHATh, KAaK 3TH METOJAbl MOTYT OBITh MPUMEHEHbl B MPAKTHUYECKOM IIPOEKTE
pa3paboTKu MECTOPOKIEHUS, YTOObI ONPEAETUTh HAWIYUIINNA COCO0 MCHOIb30BaHUS
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3armacoB He()TH, a TaKK€ MAKCUMH3UPOBATh KOHEUHYIO T00bIIy. DTOT Kypc OyAer
IOCBALLEH JACTAJISAM IPOU3BOAUTEIIBHOCTH IIPUTOKA B IUIACT, IPOU3BOAUTEIBHOCTU
CKBA)KMHBI, IPOEKTUPOBAHUSA CUCTEM Trazau(Ta, O3HAKOMJICHHMsS C HEPTEra3oBbIX
COOPYKEHMsI, a TaKXE aHaliu3a U ONTHUMHU3ALUU BCEX CUCTEM J00bYM HepTu ¢
UCIOJIb30BaHUEM OOBIYHOTO U y3JI0BOTO aHAIN3A.

3HAHMA,YMEHMWS, HABBIKHA 110 3ABEPHIEHNIO KYPCA

Matpuua pe3y/abTaThl Kypca — pe3yJbTaThl NPo(deccHOHAIBLHONH KOMIIeTeHIIHH

Pe3yabTaThl Kypca KomnereHuu no 3aBepuieHnio

Ilo 3aBCPIICHUI0 TUCHUIIJIMHBI MAaIr'uCTPAHTBI U (a) (b) (C) (d) (e) (f)
AOKTOPAHTHI 10/I’KHbI YMETD ...

VYcenoust 3pGEKTUBHOTO TNPUMEHEHUS Pa3IMYHbBIX v v
CKBQ)KMHBIX HACOCHBIX YCTAHOBOK

OcHOBHBIE IIPOM3BOJICTBCHHBIE IPOIIECCHI,

IPEJCTABIAIONINE €IUHYI0 LENOYKy He(Tera3oBbixX v v
TEXHOJIOTHH.

OcHOBHBIE HKOHOMHMYECKHE IoKa3aTes,

XapaKkTepu3yollue 3 HEKTUBHOCTD v

IIPOU3BO/ICTBEHHBIX IIPOLIECCOB pa3paboTku

MECTOPOKAEHUN YTII€BOAOPOOB.

PaGorare B TPOrpaMMHBIX  TPOAYKTax IO
MOJIETMPOBAHHUIO TIpollecca pa3pabOTKH Ha YpPOBHE 4 v
«IPOJIBHHYTOTO TOJIE30BATENIS

CI/ICTeMaTI/I3I/IpOBaTI) AHAJIM3UPOBATE U HUCIIOJIB30BATH
UCXOJHYI0 HHGOpPMAIMIO 7S pacyera IMokKaszareneit v
MIPOIIECCOB Pa3pabOTKH HEDTSIHOTO MECTOPOKICHUS

[IpoBoauTh pacyeT OCHOBHBIX TEXHOJOTHYECKUX v v
nokKasarelien

[IpuMeHsATh METOJUKM pacueTa TEeXHOJIOTHYEeCKHUX
nokaszatene  pa3pabOTKM  C  HCIOJIb30BaHUEM v v
COBPEMEHHOI0 MPOrpaMMHOI0 00eCeYeHHUS;

AHanu3upoBaTh U 0OOCHOBBIBATH MPUHSATHIE PEIICHUS,
HaIpaBJICHHBIC Ha TOBBIIICHUE TEXHOJOTHYECKOW H v
SKOHOMHYECKOU 3 PeKTUBHOCTH nporecca
W3BJICYCHUS YTIIEBOIOPOIOB M3 3aJISKEH

HaBbikamu ananmu3 ©  oneHKd  3G(HEKTUBHOCTH v v
AKCIUTyaTaIuu He()TEPOMBICTIOBOTO 000PYIOBAHUS

AHan3upoBaTh PUYUHU OTKa30B
IYOMHHOHACOCHOTO OOOpY/AOBaHUS W TIJIAHUPOBATH v
MEpPOTPHUATHS 10 YBETUYCHUIO HapaOOTKM Ha OTKa3
CKBOKUHHOTO 000PY/JIOBAHHSI.

PET 245 — PeoJiorusi u Tpy0OONpoOBOIHBII TPaHCOPT HeTH U raza
KPEJUT — 3 (2/0/1)
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[TPEPEKBU3UT — [IIpoekTupoBaHWe W OKCIUTyaTalus Ta30HEPTEIPOBOIOB,
[IpoexTupoBaHue U SKCIUTyaTaIMs ra30He()TeXPAHIIIAII]

HEJIb U 3AJAYU KYPCA

OcHOBHOI T11e7BI0 Kypca (GOPMHpPOBAHWE 3HAHUNW W TPAKTUYCCKUX HABBIKOB TIO
TEXHOJIOTHH TPYOOIPOBOJHOTO TpaHCTIOPTa HE()TH, HEPTETPOIYKTOB U ra3a.

3amauu Kypca. PaccuuTtarh peosiornueckiue CBOMCTBa HbIOTOHOBCKUX, HEHBIOTOHOBCKHX
HepTell U HEPTENMPOAYKTOB; MPOBOJUTH MEXAHHYECKHE pacueThl TPyOONpPOBOIOB;
MIPOBOJIUTh TUAPABIMYECKHE pPACYEThl TPYyOONPOBOIOB ISl MAJOBSI3KMX HEPTEHd U
He(TENPOAYKTOB; IPOBOAUTH THAPABINUECKUX PACUETOB ISl TOPAYNX HEYTEPOBOAOB;
IPOBOAMTH TUAPABIMYECKHE pacueTbl TpPyOONpPOBOJOB JJsi BBICOKOBSI3KUX H
3acThIBAIOUINX He(dTel U HEPTENPOAYKTOB; PACCTABUTh HACOCHBIX CTAHIUM IO Tpacce
He(TENpOBOJOB; MPOBOJUTh PACCTAHOBKY TEIUIOBBIX CTaHUUMH 1O  Tpacce
TpyOOIIPOBOJOB; MPOBOJUTH THAPABINYECKUE PACUETHI ISl Ta30IIPOBO/IOB.
KoMnereHuuu, KOTOpHIMM MAarucTpaHThl OyayT BIAJE€Th [0 OKOHYAHHUIO Kypca: B
aHaJIM3€ pEOJIOTHYECKHME CBOMCTBA HBIOTOHOBCKMX, HEHBIOTOHOBCKMX He(pTeld U
He(TENPOAYKTOB; B YMEHUHU ONPENEIEHUS KOJIMYECTBA M PACCTAHOBKE HACOCHBIX WU
TEIJIOBBIX CTAHIMH MO Tpacce HE(TEMPOBOIOB; B HCIOJIb30BAHUH HABBIKOB MPOBEICHUS
TEXHOJIOTMUECKUX M THUAPABIMYECKMX PACUETOB TPYyOOINPOBOJIOB; B YMEHHH HABBIKOB
MPOEKTUPOBAHMS Ta30HE(PTENPOBOAOB;, B 3HAHUM TEXHOJOTMH TPyOONPOBOJHOTO
TpaHcnopta HeTH, He(TENPOIYKTOB U Tra3a.

KPATKOE OIIUCAHUE KYPCA

PaccmarpuBaroTcsi ~ COBpEMEHHOE  COCTOSSHUE€ M TEPCHEKTUBBI  Pa3BUTHS
TpyOONIPOBOJHOTO  TpaHcmopTa HedTH, HePTenmpoayKTOB ©  Trasza, MOPSAIOK
MIPOCKTUPOBAHMST MAaruCTPaIbHBIX TPYOONMPOBOAOB, BOIMPOCH UX TEXHOJIOTHYECKOTO
pacdyeTa TpH TPAHCIOPTHUPOBKE Traza M MAaJoOBS3KUX HedTeH, MOcIea0BaTeIbHON
nepeKayvke He(TENPOTYKTOB, TPaHCIIOPTUPOBAHUU BBICOKOBSI3KUX u
BBICOKO3aCTHIBAIOIINX HEPTEH.

3HAHUA,YMEHUS, HABBIKH 110 3ABEPLHIEHHUIO KYPCA

Martpuua pe3yJbTaThl Kypca — pe3yJibTaThbl NPOecCHOHATbHOH KOMIIETEHIIUH

Pe3yabTaThl Kypca KomnereHuuu no 3aBepuieHuio

Ilo 3aBCPIICHUIO TUCHUIIJIMHBI MAIrHCTPAHTBI U (a) (b) (C) (d) (e) (f)
JOKTOPAHTHI T0KHbI YMETD ...

PaccunTaTth peosornueckre CBOUCTBA HEIOTOHOBCKUX, v v
HCHBIOTOHOBCKUX He(Tel

[TpoBOANTH MEXaHMUYECKHE PACUEThI TPYOOIIPOBOIOB v v
IIpoBoAUTb rMAPABIMYECKUE PACYETH TPYOOIPOBOIOB | v

JUTsI MJIOBSI3KMX HepTel 1 HeTenpoIyKTOB
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[TpoBOANTh THAPABIMYECKUX PACUCTOB JUISI TOPSUMX v
He(TenpoBOIOB

[TpoBOIUTH TUAPABINYECKHE PACUETHI TPYOOIIPOBOIOB
IS BBICOKOBSI3KMX W 3acThIBalOIMX Hedred u v v
HEPTENPOIYKTOB

[TpoBOAUTH pAcCTAHOBKY HACOCHBIX CTAHIMHA IO v v
Tpacce TpyOoOoIpoOBOJIOB

[TpoBOAUTH pACCTAHOBKY TEIUIOBBIX CTAHIUHA IO v v
Tpacce TpyOOoIpoOBOJIOB

[IpoBOomUTh  THIPABIUYECKUX  PACYCTOB  JUIS v v
ra3o0IpoBOJIOB

PET230 — IlpoaBuUHYTBIi YpOBEeHb TEPMOAUHAMHUKH U (Pa30BbIX COCTOSTHMI
IJ1ACTOBBIX (JIIOMI0B

KPEJUT — 3 (2/0/1)

[MPEPEKBU3UT — IMpuniunst pa3padoTku HedTEra3zoBbIX MECTOPOKIACHUIN

HEJIb 1 3AJAYA KYPCA

[lomy4yeHue 3HAHMM MaruCTpaHTaMU W JOKTOPAHTAMHM IO OCHOBaM IPOJBUHYTOTO
YPOBHSI TEPMOAMHAMUYECKUX MPOLIECCOB U (ha30BbIX COCTOSHUM IUIACTOBBIX (DIIOMA0B
U BO3MOXXHOCTb MCIIOJIb30BaHMsI 3THUX 3HAHUM MNpU pelmeHuu 3aaady U npoliem
pa3pabOTKN HEPTAHBIX U FA30BbIX MECTOPOKICHUH.

KPATKOE OIIUCAHHUE KYPCA

Beegenue. 3amaunm kypca «lIpoaBUHYTBHIII ypOBEHb TEPMOAMHAMUKH U (PA30BBIX
COCTOSIHUM TIIacTOBBIX (PIIFOMIOB» 3aKOHBI TEPMOAMHAMUKA B TEXHOJIOTHYECKUX
npoieccax 1006y HeTH U raza. Termnouanyeckue CBOMCTBA OCAZOYHBIX TOPHBIX
nopon.  Temnmogusnueckue  CBOWCTBA  IUIACTOBBIX  (PIIIOMAOB  MPUPOIHOTO
npoucxokieHns. KoMIOHEHTHI MIacTOBBIX (BITtOUI0B. YpaBHEHUs cocTosiHUS. DazoBoe
COCTOsIHME  TUIacTOBBIX  (QumromaoB. W3menenue  daspl:  amarpammel  PT -
OJHOKOMIIOHEHTHAas cucreMa; auarpamma PT - MHOTOKOMIIOHEHTHBIE CUCTEMBI. Teopust
¢bazoBbIx nepexo10B. CHKMMAEMOCTh MOPObI U TIACTOBBIX (DIIFOU]IOB.
TermnosHepreTuueckne ycTaHOBKH B HedTerazoBoil orpaciu. HarpeBaTtenbHbie medn
mia HepTtu. Tomounsle ycrpoiictBa. Cxuranue TomiuBa. [lapoBble YCTaHOBKH B
HedTerazoBoir orpaciau. TergoBoil 0OajmaHC KOTEJIBHOTO arperara. TemyioBbie
BO3JICUCTBHSI HAa HE(QTAHbIE IUIACTBI M TPU3a00MHYI0O 30HY CKBaXXKHUH TeruioBbie
MpolecChl MPU MOJATOTOBKE HETH M Taza. Bompockl 3K0JIOrMM MpU KCIHOJIb30-BaHUU
TETUIOTHI.

3HAHUA,YMEHUS, HABBIKH 110 3ABEPHIEHHUIO KYPCA

Martpuua pe3yabTaTbl Kypca — pe3yJbTaThbl NPO(eccHOHAIbLHOH KOMIIETEH U
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Pe3y.111>TaT1>1 Kypca KoMnereHnum no 3aBepiuieHuIo

Ilo 3aBCPIICHUIO TUCHUIIJIMHBI MATUCTPAHTBI H
AOKTOPAHTHBI J0/I’KHBI YMETD ... (a) (b) (C) (d) (e) (f)

YMeHue wu3yyaThb M aHaJIM3UPOBATH HEOOXOIUMYIO
uHpOpPMALNIO, TEXHUYECKHUE IaHHBbIE, IMOKa3aTeau |
pe3ynbraTthl  pabOThl MO  COBEPIICHCTBOBAHUIO VI v
TEXHOJIOTUYECKUX  MPOIECCOB  pa3padOTKU |
AKCILTyaTali HEPTSIHBIX U Fa30BbIX MECTOPOXKICHUM.

VMeHue u3ydaTh M aHAIM3HPOBATh HEOOXOMAUMYIO
UH(OPMAIMIO, TEXHHYECKUE IaHHbIE, IOKa3aTeld U
pe3yabTaThl  pabOTBl MO  COBEPUICHCTBOBAHHIO v 4 4
TEIJIOAHEPTETHIECKOr0  00OPY/IOBaHMs, arperaros,
CHCTEM U JJIEMEHTOB.

HaBbikm  mpoBelcHHS  TEXHUYECKHX  PacyueToB
TeII0(U3NIEeCKOTO  BO3JCUCTBUS Ha  HEPTIHBIC v v
IJIACThI ¥ 00PaOOTKH NPU3a00MHOM 30HBI HEPTAHBIX U
ra30BBIX CKBAXHUH.

HaBbiku MMPOBEACHUA PACUCTOB TCIIJIOBBIX YCTAHOBOK
U OpraHu3aliii BBIYUCIIUTCIIBHBIX JKCIICPUMCHTOB B 4 v
obnactu HpO(bGCCHOHaHLHOﬁ JCATCIIbHOCTH.

HaBpiku mpoBenieHusi 71a00OpaTOPHBIX W OIBITHO-
MPOMBIIIJICHHBIX ~ JKCIIEPUMEHTOB B 00IacTu v
MPOo(ECCHOHAITBHON JCSTEIHHOCTH.

YMeHue OLEeHUBATh Pe3yJbTaThl MCCIEAOBAHUM C
0a30BbIMU 3HAHUSIMU, MATEMATHUYECKUM aIapaToM U v v
METOAaMH B obOmacTu MIPOEKTUPOBAHUS
sHEeprocOeperaronero 00opya0BaHusl..

YMeHue OLEeHUBATh pPe3yJbTaThl MCCIEAOBAHUM C
0a30BBIMU 3HAHMSIMH, MaTEMaTHUYECKUM ammmapaToM H v v v
MeToaMH B 00JIaCTU TMPOEKTUPOBAHUS CHUCTEM
YTUIN3AlMM BTOPUYHBIX YIHEPTOPECYPCOB.

BIO 240 — Ouenka 3K0JI0rH4ecKMX PUCKOB
KPEAUT — 3 (2/0/1)
I[TPEPEKBU3UT — Marematuka, IKOJIOTUS U YCTOMYMBOE Pa3BUTHE

HEJIb U 3AJIAYA KYPCA

Ilens - sBsIETCS OBJAICHWE MAaruCTpaHTAMU OCHOB 3HAHWW W HABBIKOB HEOOXOIUMBIX
JUTSI peIeHuUsT BOIIPOCOB 10 3(PPEKTUBHOMY yMPABICHUIO KOJIOTUUECKUMHU PUCKaAMHU.
3agauu TUCIUILIUHBIL:

-  HU3Y4YCHHE 3aKOHOMEPHOCTEW II0 BBISBICHUIO 3KOJIOTMYECKUX PHUCKOB B
SHEPreTUYECKOU ITPOMBIIIJIEHHOCTH, B TOPHOA0OBIBAIOIIEH, B TOPHO-
METaJUTypTUUeCKON, B MAITUHOCTPOEHUH, He(Te0OBIBAOIICH U APYTHX OTPACIIAX.
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KPATKOE OIIMCAHUE KYPCA

B mucnummze «OneHKa 3KOJI0THYECKUX PUCKOBY» H3Y4YaroTCs:

- KOHLENIUS PUCKA, OCOOEHHOCTH SKOJIOTMUECKOI0 PUCKA U UX KJIaCCU(UKALINS;

- METOJIbl TI0 OLIEHKE PHUCKOB, CIIOCOOCTBYIOIIME KAaue€CTBEHHOM M KOJIMYECTBEHHOM
OLICHKH;

- BOIIPOCHl TEOPETHYECKOIO0 M IIPAKTHYECKOTO  Xapakrepa 0  YIPABJICHUIO
JKOJIOTUYECKUMU PUCKAMH.

3HAHUA,YMEHUS, HABBIKH 110 3ABEPLHIEHUIO KYPCA

MaTtpuua pe3yJbTaThbl Kypca — pe3yJbTaThbl NPo¢)ecCHOHATbHOH KOMIIeTEHIINH

Pe3yabTaThl Kypca KomnereHuu no 3aBepiieHnio

Ilo 3aBCPIICHUI0 TUCHUIIJIMHBI MAIr'HCTPAHTBI U
AOKTOPAHTHI 10/I’KHbI YMETD ... (a) (b) (C) (d) (e) (f)

- OIICHUBAaThH KOMILJIEKC BO31€MCTBUN Ha v
OKPY’KaIOIIYIO CPEAY U YEJIOBEKa,

- IPOTHO3UPOBATH YIY4IIIeHHEe 00CTAHOBKH B PETHOHE v v

- OLIEHMBaThb MeEpbl MO MPEAOTBpallleHUI0 yieplda U
3aTpaThl Ha peaan3aluio MEPONPUATUI 110 CHUKCHHUIO v v
pucKa

- 3HaTb METOABl IPOTHO3UPOBAHMSA U  OLECHKHU
ITOCJIEICTBUM aBapUMHBIX U YPE3BbIYAWHBIX CUTYAIIH, v v
YTO HEOOXOAMMO ISl IPUHATHUS MEp 110 YMEHbIICHHIO
IIOCJIE/ICTBUM aBapHil.

- TPOBOJMTH KOHTPOJb IAapaMeTpOB M  YPOBHS
HETaTUBHBIX BO3JCUCTBUI HAa HX COOTBETCTBUE v v
HOPMAaTHBHBIM TPEOOBAHHUSM;

— HNpPOTHO3MPOBATH PA3BUTHE M OLCEHKY aBapUMHBIX |

CUTYalHUI
- coOupaTh, OTOUpATh U MCIOJIB30BaTh HEOOXOAUMBIE
3HaHUA W OS((YEKTUBHO NPUMEHSATH MOTYYCHHbBIE v v

3HAHUS B HAITMCAHUM MAarucTepckoi paboThl

- mpuoOpecTd  TNpaKTHUYECKHE  HABBIKM IO
WCIIOJIB30BAHUIO ~ TEXHUYECKOM W CIPAaBOYHOU 4

JUTEPATypBI
- TPOBOJAUTH KOHTPOJIb NAPAMETPOB M  YPOBHSA
HETaTUBHBIX BO3JCHCTBUH Ha UX COOTBETCTBHE v v

HOPMAaTUBHBIM Tpe6OBaHI/I${M;

PET?249 — UndopManinoHHbIe TEXHOJOTHH HA 00bEKTAX TPAHCIOPTA U XPaAHEHUS
HedTH M raza

KPEAUT - 3 (2/0/1)

ITPEPEKBU3UT — CucteMbl aBTOMAaTU3MPOBAHHOTO NPOCKTHPOBAHUSA
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LEJD M 3AIAYN KYPCA

Lenpto AUCHMIUTUHBI SIBISETCA TOJYYCHHE CTYACHTAMHU HaBBIKOB pabOThI ¢
COBPEMEHHBIMH  KOMIBIOTEPHBIMH  TEXHOJOTHSIMH  TPU  TNPOEKTUPOBAHUU U
JKCIUTyaTallil OOBEKTOB TpaHCHOpPTa W XpaHeHUs HePTH U Tas3a, YMEHHUs
CaMOCTOSITENIbHOM pabOThl C ITUMHU CHCTEMaMH, a TaKXXE OCBOCHHSI COBPEMEHHBIX
TEXHOJOTHM JJIsi aBTOMATH3allUd WHXEHEPHBIX PACUETOB OOBEKTOB TpaHCHOpPTa U
XpaHeHus! HeTH U raza.

KPATKOE OIIMCAHUME KYPCA

B pesynprare m3ydeHUs IUCHUILIMHBI CTYICHTBHI OCBOST HOBBIC HH(GOPMAIIMOHHBIC
TEXHOJIOTHH, HAy4aThCs TMPUMEHSTh 3TH CHCTEMBI TIPU TPOSKTHPOBAHNN HEPTETa30BBIX
00BEKTOB, N3y4aTh OCHOBEI T€OMETPHYECKOTO MOJEINpOBaHus. HaydaTtbcsi mpuMeHSITh
ANTOPUTMHYCCKUE SI3BIKM 11 aBTOMATH3AaIlMd WHXKCHEPHBIX pPAacUETOB METOJaMH
nporpammupoBanus. PaccmarpuBaiorcs  coBpeMeHHble HampaBienuss CALS -
TEeXHOJIOTUH U MexayHapoaHbie ctannapthl (ISO u STEP-cranmaptser). [1o xony kypca
CTYJICHTHI PEIIAIOT 33/1a4M Ha FTEOMETPUUYECKUE MOCTpOoeHuUs ¢ npuMenenuem AutoCAD,
OCBaMBaIOT METOJbl ABTOMATH3AIIMM HH)KCHEPHBIX PAcyeTOB C MPUMEHEHUEM S3bIKa
nporpammupoBanusi Visual Basic B coctaBe MS Excel u npyrux HempepbIBHO
COBEPIIICHCTBYIOIINX, HOBBIX HH(OPMAIIMOHHBIX POTPAMM.

3HAHUA,YMEHUS, HABBIKH 110 3ABEPLHIEHUIO KYPCA

Martpuua pe3yJbTaThbl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOM KOMIEeTEHIINH

Pe3yabTaThl Kypca KomnereHuuu 1o 3aBepieHnIo

IIo 3aBCPIICHUI0 TUCHUIIJIMHBI MAIrHCTPAHTBI U
JOKTOPAHTHI T0/I2KHbI YMETD ... (a) (b) (C) (d) (e) (f)

IIPUMEHATH COBpPEMEHHBIC nH(OpMaLIOHHbIE
TEXHOJIOTUU JJISI MOJEIUPOBAHUS CIOXKHBIX (OpM v
obopynoBanus B HI'O

IIPOU3BOJAUTh WHKEHEPHBIE pacyeTsbl Ha IPOYHOCTS,
YCTOMYMBOCTh C TNPUMEHEHHUEM HH(OPMAIIMOHHBIX
texHosoruu ¢ npumenenueM (CAE cucrem u VBA B
MS Excel.u ap.)

[IPOU3BOJUTL  TEIUIOBBIE pacyeTsl C  IOMOILIBIO v
MH(OPMALIMOHHBIX TEXHOJIOTUU

IToctpoenust 2 D -3D 00BEKTOB TPaHCIIOPTUPOBKH B v v
cpeae AutoCAD

[TpousBecTn pacueT HEOOXOIMMOrO JaBJIEHUS Ha
BXOJIe Hacoca C TNPUMEHEHHEM HH()OPMAIMOHHBIX v 4
TEXHOJIOruM nporpamMmupoBanusi Ha VBA B Excel.

ABTOMaTH3aIMsl ~ WMH)KEHEPHBIX  PAacyeToB  IIPH v v
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MMOCTPOCHUH OOBEKTOB TPAHCIOPTUPOBKHU M XPaHEHUS
HeTH U raza.

[IpoekTupoBaTh  METAJUIOKOHCTPYKLHH, Yy3Jbl C v
MCIO0JIb30BaHWEM MH(GOPMAIIMOHHON TEXHOJIOTUU

VYrpaBiasaTe Bcell TexHHUYeCKoW wuHpopmMarmeir Ha
IPOTSDKEHUM BCEro JKU3HEHHOIO IMKJIAa OOBEKTa ¢ v
MOMOIIbI0 MH(POPMALMOHHBIX TeXHOJOoruu. (Smart
Plant Foundation)

PET228 - IlpoaBUHYTHIii ypOBEeHb METPOPUIUKHU
KPEJUT — 3 (2/0/1)
I[TPEPEKBU3UT — CBoiicTBa rOpHBIX OPOJ

HEJIb U 3AJJAYU KYPCA

- yriiyOJICHHOE W3Y4Y€HUE CBOWCTB TOPHBIX MOPOJ JUIsSl JIYYIIEr0 MOHUMAHHS paOOThI
J1aCTa-KOJUIEKTOpa

- IPOBEJICHUE UCCIEA0BAHUN ISl UBMEPEHUSI CBOMCTB TOPHBIX MOPOJ

- MPaKTUYECKOE MPUMEHEHHE MEeTPOPU3UYECKUX JAHHBIX JIJIi MCIOJB30BAHMS B pa3s
pa3paboTke HEDTAHBIX U FA30BbIX IJIACTOB

KPATKOE OIIUCAHHUE KYPCA

Kypc mnpennonaraer Oosiee [eTaJlbHOE W3Y4EHHE MUHEPAJIOTUHM, IIOPUCTOCTH,
MMPOHUIIAEMOCTH, KalWUIIPHOIO  JABJEHHSA, CMayMBAEMOCTH, IIOBEPXHOCTHOTO
HATsDKEHUS, a TAK)KE B3aMMOJEHCTBUE 3THX ITapaMeTpoB. B xozme 3Toro Kypca Kaxxabli
neTpopU3nYECKnil mapamMeTp U3y4aeTcsl He TOJIbKO C TEOPETUUYECKON TOUKU 3pEHUS, HO
M TpPAKTAYECKas CTOPOHA €ro MNPUMEHEHUS U U3MEPEHUS  3aKPEIUISIETCS
COOTBETCTBYIOIIMMU pacyeTaMH U J1a00paTOPHBIMU UCCIIEI0BAHUSIMHU.

3HAHMA,YMEHMWS, HABBIKHA 110 3ABEPIHIEHNIO KYPCA

Martpuua pe3yJbTarThl Kypca — pe3yJibTaThbl NPOecCHOHATbHOH KOMIIETEeHIIUH

Pe3yabTaThl Kypca KommnereHuu no 3aBepuieHuio

Ilo 3aBCPIICHUI0 TUCHUIIJIMHBI MArUCTPAHTBI H (a) (b) (C) (d) (e) (f)
AOKTOPAHTHBI 10/I’KHbI YMETD ...

OnuceIBaTh BU3YaTbHO OIUCHIBATH 00pasibl TOPHOM v v v
OPOJBI

[IpoBoauTh U3MEpEeHUs MEeTPOQU3NIECKHX |
napaMeTpoB Ha JIAOOPATOPHBIX YCTaHOBKAX

WuTtepnpetupoBaTh  nerpodusnueckre  JaHHbIE, v v
IIOJIYYEHHBIE B XOJ€ U3MEPEHUN

[IpoBepsiTh pacueTHBIM MyTeM meTpodu3nUecKre v v
JJAHHBIE, ITI0JYYEHHBIE B X0J1¢ U3MEPEHUN

AHaIM3MUpOBaThH B3aHMOCBSI3b apamMeTpoB v v

Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 61 u3 117
Hedrsaas Umkenepus WucturyTa




CIOTBAEB SATBAYEV

YHUBEPCUTETI UNIVERSITY
HOpI/ICTOCTI/I Hu HpOHI/IHaeMOCTI/I
HNuterpupoars nerpousnyueckre  JaHHbIE B v v
T'UApOJMHAMHYCCKYIO MOJICIIb
[IpoBoaUTH CpaBHEHUE neTpoPU3NIECKUX U v

reo()U3NIeCKHUX JTaHHBIX

PET253 - YnpaBJ/jieHue akTuBaMu B He)Tera3zoBoi oTpaciu
KPEJUT — 3 (2/0/1)
I[MPEPEKBU3UT — JxoHOMHKA TPOU3BOACTBA

HEJb U 3AJJIAYU KYPCA

- [TonnMaHne SKOHOMUYECKOM COCTABIIAIONICH HEPTETa30BbIX MPEANPUSTUN
- Kimaccudukanust ctpykTypbl HeTera3oBbIX aKTHBOB

- CTparernyeckoe TIaHUpOBaHUE MIPEANPUATUN He(PTETra30Boro cekTopa

KPATKOE OIIUCAHUE KYPCA

B nmanmHoM kypce mnpuBeneHa KiaccuuKaius CTPYKTYpbl aKTHBOB HE(PTErazoBOTroO
CEKTOpa, MpeCTaBICHA CHCTeMa YIIPaBJICHUS aKTUBaMHU He(Tera3o0Boi KOMIIaHWH, JaHA
OolleHKa (aKTopaM, CIOCOOCTBYIOIIUM JIOTIOJHUTEIBHOW CTOMMOCTU KOMIIAHUU,
aITOPUTM COBEPIICHCTBOBAHUS CTPYKTYPbl aKTHUBOB TMPEANPUATHS HePTErazoBoi
OTpacIIu.

3HAHUA,YMEHUS, HABBIKH 110 3ABEPLHIEHHUIO KYPCA

Martpuua pe3yJbTaThl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOM KOMIEeTEHIINH

PesyabTaThl Kypca KomnereHnuu no 3aBepiieHno

ITo 3aBepuIeHN IO AMCHUIIMHBI MATHCTPAHTHI H

HOKTO @ | b | © | @ | @€ | O
PAHTBHI 10JLKHBI YMETh ...

Knaccugunuponats CTPYKTYPBI aKTHBOB | v v

He(Tera3oBbIX NPEANPUATHI

OcymiecTBIATE  CTPATETHYECKOH  INIAHMPOBaHHE |
npeanpusaTHs HeTerazoBoil 0Tpaciu

IToctpoenue anropuTMa COBEPIICHCTBOBAHHSA | v v

CTPYKTYpbI aKTHBOB

BosBisaTh (bakTopsl, crocobeTBytomme |

JIOTIOJIHUTEIHHON CTOMMOCTH KOMITAHUU

Pa3pabotka WHJUKAaTOPOB 3¢ (HEeKTUBHOCTH,

OPHCHTUPOBAHHBIX  Ha  MOBBINIEHHE  CTOMMOCTH | Vv v v
IIPENPHUATHS

O1eHMBaTh KJIIOYEBbIE MHIUKATOPBI 3PPEKTUBHOCTH v

ObecneunBaTh 00BEKTUBHOCTh MOJIy4aeMBbIX

YKOHOMMYECKUX JAHHBIX c npeanpustus | v v

HedTerasoBoii oTpacau
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MartemaTu4eckoe MoaeTHpPOBaHHe HHKeHepPHBIX 3axa4 (Matlab, Pyton)

KOJ - MAT 213

KPEJUT — 3 (2/0/1)

ITPEPEKBU3UT — Maremaruka 1, Marematuka |l, Maremaruka |Il OOGbikHOBEHHBIE
muddepeHnmanbHbIe YpaBHEHUS, TECOPUS BEPOSTHOCTEH M MaTeMaTHIeCKasi CTATUCTHKA.

HEJb U 3AJJIAYU KYPCA

Llenpro Kypca SBISIETCS OCBOEHHE CTYJEHTAMHU OCHOBHBIX NMPUHLMUIIOB F€OCTATHUCTHKHU.
CryznenTsl OyAyT U3y4aTh IPUMEHEHUS] METOAAa BapuorpaMMel U Metoja Kpurunra s
pelieHust 3a1a4y reocratuctuku. Kpome Toro, cryneHThl OyayT M3ydaTh MOCTPOECHMS
AMITUPUYECKOM MOJTyBapHOT paMMBbl U HaIlpaBJICHHOU AMITUPUYECKOU
IIOJIyBapUOTPaMMBI, OIIPEAEIICHHS apaMEeTPOB TEOPETUYECKOW MOJEIN BapHUOrPAMMBI,
TakMe Kak IOpOr, paguyc IMOJIyBapuOrpaMMmbl , HarreT 3PdeKkT u ap., a TaKKe
IpUMEHEHHE  OObIKHOBeHHOro KpuruHra uis  OLEHKM  HPOCTPAHCTBEHHOU
W3MEHYMBOCTH MUHEPAIU3ALUNA PYIHBIX MECTOPOKACHUIA.

KPATKOE OIIMCAHHUE KYPCA

Turbl IIPOCTPAHCTBEHHBIX JTAHHBIX. HenpepriBHoe CIy4ailiHOE ToJIe.
IIpocTpancTBenHass  aBrokoppemsiuusa. KoBapumusa.  KoHcenryanbHass — MOJEIb.
VYrhpomieHHass KOHCeNTyanbHas Monelb. KoHcenrTyanpHas MOJAENb C  TPEHAOM.
KoncentyanbHass mopaens 0e3 Ttpenna. Koppemsuusa. IlomyBapuorpamma. OO0nako
BApUOTpPaMM. OMIIMPUYECKas TMOJyBaApHOrpaMMa. YTOJ  HalpaBICHUSA.  YTOJ
ToJepaHTHOCTU. HampaBiieHHas nosyBapuorpamMma. bHHBI M Jlaru 3MIIMPUYECKOU
[10JIyBApUOTPAMMBI. CraimoHapHOCTb. CranmoHapHoCTh 2-10
nopsiaka.HectanumonapHoe mnoBefeHUE CaydaHOW BeIMYUMHBI.COOTHOIICHUE MEXKIY
noJiyBaprorpaMmon u koppensiuei. M3orponHocts. Tpenm. Isotropy. Trend. Ilytu
yaaneHuss TpeHaa. Auuzorporwus. Tumbl aHuzorponuu. Bapuorpadus. CpoiicTBa
BapOrpaMMHOMU MOJIEJIH. [Toctpoenue MOJTyBapUOrpaMMbl. XapaKTEPUCTUKH
nonyBapuorpammel. Harrer »ddexr, Cuwmn, Paguyc TeopeTruyeckoil Mozenu
IIOJTyBapyuorpaMMbl. THIIBI TEOPETHUECKUX MOJIENIEH BapruorpaMmmel. ['ayccoBa Monens.
Crenennas monenb. Kyouueckas mozaens. [lepuonuueckas monens. KoBapuorpamma.
KoBapuorpamma u nostyBapuorpamma. BeiOop TeopeTuueckoil Moienn BapuoOrpaMMbl,
MOAXOJAIIECH K dMIUpUIecKor nomyBapuorpamme. Kpurunr. [Ipsmoin Meton co3nanus
KOPPEIUPOBAaHHON CciydailHOM (YHKIIMM B OJHOMEPHOM NIPOCTpaHCTBE. BiusiHue
o6bema BbIOOpKH. [1o100p aHU30TPOITHOM BapHOTPAMMHON MOJICIIH.

3HAHUSA, YMEHUSA, HABBIKH 110 3ABEPIIEHUIO KYPCA

Martpuua pe3yabTaTbl Kypca — pe3yJbTaThbl NPO(eccHOHAIbLHOH KOMIIETEH U

Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 63 u3 117
Hedrsaas Umkenepus WucturyTa




CITBAEB SATBAYEV
YHUBEPCUTETI UNIVERSITY

Pe3y.111>TaT1>1 Kypca KoMnereHnum no 3aBepiuieHuIo

Ilo 3aBCPIICHUI0 TUCHUIIJIHHBI MATHCTPAHTBI U
AOKTOPAHTHBI J0/I’KHBI YMETD ... (a) (b) (C) (d) (e) (f)

CTPOUTH ~ SMIIMPUYECKYIO  IOJYBapHOIpaMMbl M | .
HaIlpaBJIECHHON SMIIMPUYECKON IT0IYBAPUOTPAMMBI,

IIPUMCEHATH NIaKETHI IPUKIAAHBIX IIpOTrpaMM IJIsd v v
PECIICHUS NPUKIIAJJHBIX HHKCHCPHO-TCXHUYCCKUX

ONIPEAEIATh IapaMeTpPhl TEOPETHUYECKOM MOJEIH v v
BAPUOTPAMMBI,

NPUMEHATh OOBIKHOBEHHBIH KpPUTHHT I OLIEHKH
MPOCTPAHCTBEHHOW M3MEHYMBOCTH MHHEPATU3aI[HH v 4
PYHBIX MECTOPOKICHUIA

IIPUMEHATH COBPEMEHHBI MAaTEMaTUYECKUN arrapar v v
JUIs PELICHUs] IPUKIJIAIHBIX 3a1a4;

BJIaACTb MECTOAAMH ITIOCTPOCHUS, aHAJIU3a U v v
IMPUMCHCHUSA MATCMATUICCKUX MOI{GHGI\/JI;

BJIAJICTh METOJAAMH IPUMEHEHUS [IaKETOB
IIPUKJIAHBIX IIPOTrpaMM Ui pelIeHUs 3a/1a4 v
MOJECIIMPOBAHUS U ONTUMU3ALUHI

PET?229 - IlpoaBuHYTHIH yPpOBeHb Pa3padoTKu HepTera3oBbIX MeCTOPOXKIEHUit
KPEAUT - 3 (2/0/1)
[MPEPEKBU3UT — PHM I: I1/1, PHM II: BTJI, PHM III MP

HEJIb U 3AJTIAYA KYPCA

[{esb AMCUMUIUIMHBI 3aKIFOYAETCS B:

- yriyOJeHHOM W3Y4YeHHMM CBOWCTB  IUIACTOBBIX  (DITIOUMIIOB, OTHOCHUTEIBHBIX
MIPOHUIIAEMOCTEHN, BIUSHUSA MTOAOIIBEHHON BOIBI HA JOOBIUY HETH U Ta3a;

- IPAKTUYECKOM IPUMEHEHUU METOHOB IOJJECPKAHUS MABJICHMUS IUIACTA, METOJOB
yBEIMYCHHS HEDTEOTNauH, a TAKKE UHBIX TEXHUK JJI1 ONTUMHU3AIUKA PaOOTHI TIacTa.

KPATKOE OIIMCAHUE KYPCA

VYriryOsieHHbIH 0030p ¥ TOHUMaHUE MPAKTUYECKUX HHCTPYMEHTOB TS aHAIM3a PadOThI
HedTsHOTO MM Ta3oBoro miacra. Kypce npeamnosaraetr HaOop 0a30BBIX PacyeTOB IS
OTIpEIEICHUS 3almacoB Ta3a W HEPTH B IUIACTe, W3YUCHHUE HCTOPUM JOOBIYU IS
MIPOTHO3UPOBAHUS J1eOMTOB HedTH, Taza W BOABL. MOJEIUPOBAHUE Pa3TUIHBIX
BApUAHTOB Pa3pabOTKU MECTOPOXKICHUI.

3HAHUMSA,YMEHMWS, HABBIKHA 110 3ABEPIHIEHAIO KYPCA

Martpuua pe3yJbTarbl Kypca — pe3yJbTarhl NPOo¢ecCHOHAJIBHON KOMIIETEeHNH
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Pe3y.111>TaT1>1 Rypca KOMHeTeHIII/II/I 110 3aBEPHICHUIO
HO 3aBepmeHmo JUCHUIIJIUNHBI MaFI/ICTpaHTbI )4 (a) (b) (C) (d) (e) (f)

AOKTOPAHTHBI J0/I’KHBI YMETD ...

CTpouTh THIPOAMHAMHYECKHE MOJCIH Pa3InIHBIX
BapHAHTOB pa3pabOTKM C TPUMEHEHHEM METOJIOB v v
MOJJICP)KAHUS  [JIACTOBOTO  JIABJICHHS W METOJIOB
yBeMUEHUS HeTeOTa9n

WuTepnpetnpoBaTh reohu3nyecKue JaHHbIe v

[TpoBOIUTH OTOOP METOOB YBEIUYCHUS HE()TCOTAAUH v
JUIsl YCIIOBUM KOHKPETHOIO MECTOPOXKACHUS

VY1paBasiTh MPOLIECCOM 3aBOIHEHHS] MECTOPOKICHHS v

WNHutepnipeTupoBath pe3ynbTaThl THAPOAUHAMUYECKUX v
HUCCIIEJOBAaHU I

[IpoBepATh JOCTOBEPHOCTh MOCTYMAKOMIMX JAaHHBIX C v
MECTOPOXKACHUS

CTpOI/ITI) MaTEMaTHYCCKUC MOACIN MCTOI0B v v
YBCJINYCHUS He(bTeOTI[a‘lI/I

PET230 — IIpoaBuHYTBIii ypoBeHb TePMOAMHAMMKH H (Pa30BBIX COCTOSTHM
IJ1ACTOBBIX (JIIOMI0B

KPEAUT - 3 (2/0/1)

[TPEPEKBU3UT — TepmoauHaMHKa ¥ TeIJIOTEXHUKA

HOEJIb U 3AJAYUN KYPCA. IlonyyeHne 3HaHUNA MaruCTpaHTaMu U JOKTOPAHTaMHU
[0 OCHOBaM MPOJABHHYTOTO YPOBHS TEPMOIAMHAMHUYECKUX TIPOILIECCOB U (Ha30BBIX
COCTOSIHUM TUTACTOBBIX (DJIIOMOB U BO3MOXHOCTHh HCIIOJIb30BAHUSI 3TUX 3HAHUU TPU
pelIeHnH 3a7a4 U MpoOeM pa3paboTKu He(PTIHBIX U Ta30BBIX MECTOPOXKICHUN.

KPATKOE OIIMCAHUE KYPCA. Beenenue. 3amaun kypca «IIpoaBUHYTHII
YpOBEHb TEPMOJMHAMUKHA M (Da30BbIX COCTOSIHUM IUIACTOBBIX (DIIFOUJIOBY» 3aKOHBI
TEPMOJUMHAMHUKMA B  TEXHOJOTMYECKMX Ipoleccax JAo0bYM HePpTH U  Tasa.
Ternodusnyeckne cBoiicTBa 0CaJ0YHBIX TOPHBIX NopoA. Teruodusndeckue cBoicTBa
MJIACTOBBIX  (UIIOMAOB MPUPOJHOTO MPOUCXOXKACHUS. KOMMOHEHTHI IIACTOBBIX
¢mounoB. YpaBHeHuss cocTosHMs. Da3oBO€ COCTOSHUE IUIACTOBBIX  (DIIIOUIOB.
N3menenune dazpl: nuarpammel PT - ogHOKOMIOHEHTHasi cucrema; auarpamma PT -
MHOTOKOMITOHEHTHBIE CUCTeMBIL. Teopus Pa3zoBbIX nepexooB. CKUMAEMOCTb MTOPOIbI U
MJIACTOBBIX (IIFOUIOB.

TermnosHepreTnyeckne yCTaHOBKM B He(TerazoBoil orpaciv. HarpeBarenbHble nedw
g HepTtu. Tomounbsle ycrpoiictBa. Cxuranue TomiuBa. [lapoBble YCTaHOBKH B
HedTerazoBoii orpaciau. TemaoBodl 0OamaHC KOTEIBHOrO arperara. | eruioBbIC
BO3JCHCTBUS Ha HE(PTSIHbIE IJaCTbl U NPU3a00MHYI0 30HY CKBaXHUH TerioBble
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IMpoHCCChI IPU IMOATOTOBKE HC@)TI/I K rasa. BOHpOCBI 9KOJIOIrHM IIPH HCIIOJIb30-BaHHUU
TCIIJIOTHI.

3HAHMSA,YMEHMWS, HABBIKHA 110 3ABEPHIEHNIO KYPCA

MaTtpuua pe3yJbTaThbl Kypca — pe3yJibTaThbl IPOo¢)ecCHOHATbHOM KOMIIETEH U

Pe3yJIbTaTbI Kypca KoMnereHnnun no 3aBepiieHuIo

Ilo 3aBCPIICHUI0 TUCHUIIJIHHBI MAIrHCTPAHTBI U
AOKTOPAHTHBI J0/I’KHBI YMETD ... (a) (b) (C) (d) (e) (f)

U3y4artb u aHAIIM3UPOBATh HEO0X0IUMYIO
nHpOpPMALHIO, TEXHUYECKHUE IaHHBIC, IMOKa3aTeld |
pe3ynbraTtel  pabOThl MO  COBEPIICHCTBOBAHUIO VI v
TEXHOJIOTUYECKAX  MpPOIECCOB  pa3padOTKU |
AKCIUTyaTaluy HEQTSIHBIX U Ta30BBIX MECTOPOXKICHUM.

U3yyarh u aHAIM3UPOBAThH HEOOXOIUMYIO
UH(OPMALMIO, TEXHHYECKUE NaHHBIE, IOKA3aTeld U
pe3yabTaThl  pabOThl [0  COBEPLIEHCTBOBAHHIO 4 v v
TEIUIOPHEPTETUYECKOTO  0OOPYJOBaHKs, arperaros,
CHCTEM M 3JIEMEHTOB.

PET231 — IlpoaBUHYTHI YPOBEHb T€XHOJIOTHIi 100bIYM ra3a
KPEAUT - 3 (2/0/1)

ITPEPEKBU3UT — Pa3padoTkKa U 3KCIJIyaTAlMs Fa30KOHAEHCTATHBIX
MeCTOPOKICHUH

HEJIb U 3AJIAYU KYPCA

[enpr0 AUCHUTIIIMHBI 03HAKOMHUTH MAaruCTPaHTOB C aKTYaJbHBIMH TEXHOJIOTHYECKUMU
HaIpaBJICHUSIMU B pa3paboTke U J00bue Ta3a, GOPMUPOBAHKS HABBIKOB, CBSI3AHHBIX C
HAy4HO-UCCJIEIOBATEILCKOW M TPOU3BOJICTBEHHOW JIEATENHHOCTHIO B  00JIacTH
AKCIUTyaTalliil HEPTSHBIX U Ta30BbIX CKBAXUH B YCIOBUAX JCHCTBHUS OCIIOKHSIOIIUX
(bakTopoB

KPATKOE OIIMCAHHUE KYPCA

CTyneHTBl O3HAKOMATCST C COBPEMEHHBIMM METONAMHU  OINPENECIEHUS CBOMCTB
ra3a,0ocOOEHHOCTSIMM  JKCIUTyaTallUM  Ta30BbIX  CKBWKHMH,  TEXHOJOTMYECKUMU
napamMeTpamM JBWKEHUS Ta3za OT IulacTa J0 NOTPeOUTeNsl, METOJAAMH CO3JIaHUs U
AKCIUIyaTaluu ITOA3EMHBIX XpPaHUJIUII ra3a.

3HAHMSA,YMEHMWS, HABBIKH 110 3ABEPIHIEHAIO KYPCA

Martpuua pe3yJbTaThl Kypca — pe3yJibTaThl IPOecCHOHATbHOH KOMIIETEHIIUH

Pe3ysabTarsl Kypca KomnereHnuu no 3aBepuieHuo
I1o 3aBepIeHN 0 TMCIUTLINHBI MATHCTPAHTHI H @ | ® | © | @] | ®
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AOKTOPAHTHBI J0I’KHBI YMETD ...

K 3aBepmieHuio mnporpamMmbl, MarucTpaHTbl OyAyT
CHOCOOHBI  JIEMOHCTPUPOBAThL HABBIKH  00pabOTKH 4
PE3yIBTAaTOB UCCIIEIOBAHUS I'a30BbIX CKBAKUH

K 3aBepmieHuto mporpaMMbl, MarucTpaHThl OyayT
CIIOCOOHBI ~ JIEMOHCTPHPOBATh  HABBIKM  pacuera
apaMeTpoOB TEXHOJIIOTHYECKUX MPOLECCOB Pa3pabOTKH v v
pH 100bIYe HEPTH U raza.

MPOU3BOJUTH pacueT MPOCKTHPOBAHUS pa3pabOTKu
ra3oBbIX 3aJIEKEW, pacdyeT OCHOBHBIX IapaMEeTPOB 4
9KCIITyaTalluu CKBAXKUH

BriOpats MeTos BO3ACHCTBUSL Ha MPU3a00HHYIO 30HY
CKBR)KUH, TNPOU3BOAUTH MOAOOp 0OOpPYIOBaHUS H v v
TpyOOIpOBOJIOB B Iporiecce cOopa U TMOJATOTOBKH
CKBKUHHOM MPOTYKITHH.

AHanu3upoBaTh ~ npoOieMbl M HCKAaTb  IyTU
3(pPEKTUBHOTO PEUICHUSI MPH PA3IMYHBIX BapUaHTaX
pa3pabOTKH ra30BOI0 MECTOPOKICHHUS.
AHaNM3UPOBATh U 00OCHOBBIBATH MPUHSTHIC PEIICHUS, v v
HaITpaBJICHHBIC HA MMOBBINICHUC TEXHOJIOTMUECKOHN U
HKOHOMUYECKOH 3(pPeKTHBHOCTH TpoIecca
W3BJICUEHUS YTIICBOJOPOJIOB U3 3aJICIKEH.

[TpoBomuTH CaMOCTOSITETIEHOE OpHTHHAIEHOE
HCCIIe/IOBaHME, criocoOcTBYrOIIEE Pa3BUTHIO
HedTerazoBoii  HaykMH M OTpaciy,  COTJIACHO
HaWJTy4lIUuM IIPpaKTUKaM U CTaHJdapTaM OTpacCJiv. v

CoznmaBaTh HOBBIE TEXHOJOTHMHM J0OBIYM Ta3a B
YCIIOBUAX HU3KUX IJIACTOBBIX I[&BHGHHﬁ, BO3JIGI>'ICTBy5I
Ha  MNPOAYKTHBHBIM  TJIacT IS TOBBILICHUS
kod(durmenTa razooTaaun.

Pemute npoGneMbl OCIOXKHEHUS, BOZHUKAIOUINX TPH v
pa3paboTKe Ia30BbIX MECTOPOKIECHU)

PazpaGoraTte MeTOABI, TEXHWYECKHE CpEACTBA U
TEXHOJIOTUI  OCBOEHMSI  TPYJHOU3BJIEKAEMBIX U
HETPAAULIMOHHBIX PECYPCOB raza B HU3KOHANOPHBIX 4
KOJUIEKTOpAX, Ta30TMAPATHBIX 3ajiekaX W MeTaHa
YTOJBHBIX 0acCEHHOB

PET258 - TIpoexkTupoBaHue u 00ycTpoiicTBO HedTEra3oBbIX MECTOPOKIEHUI
KPEAUT - 3 (2/0/1)
I[TPEPEKBU3UT — IlpoekTHpPOBaHHUE U IKCIIyaTALMs HeTerasoBbIX COOPYKeHUI
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HEJIb U 3AJAYU KYPCA

(dbopMHpOBaHKE y CTYICHTOB KOMIUIEKCHOTO TIPEICTABICHUS U IPHOOPETEHNE TITyOOKHIX
3HAaHWW ¥ Pa3BUTHE TBEP/bIX HABBIKOB B PA3IMYHBIX CIOXHBIX SBICHUSAX H MPOIIECcax
o0ycTpoiicTBa HETEra30BbIX MECTOPOXKIICHUH, BBO/Ia B PA0OOTY CUCTEM MPOMBICIOBOTO
cOopa u TpaHcropTa HeTH u rasa.

KPATKOE OIIMCAHME KYPCA

oOecreyeHne CTyJIEHTOB 3HaHUAMM (PU3NYECKUX OCHOB Ipoliecca cOopa U MOArOTOBKH
He(dTH, ra3a U BOJbI, 0OOCHOBAHUWE PACUETOB TEXHOJIOTMHM MOATOTOBKU CKBa)KWHHOMN
NPOJYKUUH Ha HePTEera3oBbIX MPOMBICHAX, PACKPBITUA CYIIHOCTH HPOLECCOB,
MPOUCXOSIINX B HE(YTEPOMBICTIOBOM 00OPYAOBAHHH.

3HAHUA,YMEHUS, HABBIKH 110 3ABEPLHIEHUIO KYPCA

MaTtpuua pe3y/abTaThl Kypca — pe3yJibTaThl NPo(eccHOHAIBLHONH KOMIIeTeHIIHH

Pe3ynbTaThl Kypca KoMmneTeHIH 110 3aBepPIIEHHI0

Io 3aBepUIEHHIO TUCHHUILIHHBI MATHCTPAHTDBI U

IlOKTOpa[;[TI)I JOJIKHBI YMET ... i (@) (b) (©) (d) () M
3HaTh  OCHOBHBIC  MOJOXKEHUS  PYKOBOJSIINX v

JTOKYMEHTOB

BJIa/ICTh HABBIKAMH BBIOOpA TEXHOJIOTHI pa3pabOTKH

TS 32JTAHHBIX YCIIOBUH IKCILTyaTalluH ¢ yIETOM 4 v

Tpe60BaHPII>i, O9KOHOMHUYHOCTH, U JOJITOBCYHOCTH,

BJIa/IETh HaBbIKAMU HCIOJIb30BAaHUS TEXHUUECKUX
CPEICTB JJIs1 U3MEPEHMSI U KOHTPOJISI OCHOBHBIX v
[apaMeTpPoOB TEXHOJIOTUUYECKUX MPOLECCOB U UX
peryapoBaHus

OLCHHUBATh TCXHUYCCKOEC COCTOSIHUC HpI/I60pOB u
crucTeM 0E30IaCHOCTH TP MPOBEJIECHUH PEMOHTHBIX U | v/ v
Ip.padbot

HCII0JIb30BAaTh COBPEMCHHEBIC KOMIIBIOTCPHEBIC v v
TCXHOJIOTHH OJIA o6pa60T1<1/1 IMOJIYYCHHBIX TaHHBIX

VIPABIATH TEXHOJIOTHYSCKUMH TIPOIIECCAMU Ha v
MIPOM3BOJICTBEHHBIX 00bEKTaX HEDTEAOOBIUM;

pacCUUThIBATE CTATUCTUYCCKHUEC MMapaMETPhI, OLICHKU
BEPOATHOCTU BOSHUKHOBCHHA COOBITUS

KBaJ'II/I(I)I/II_[I/IPOBaHHO MNPUMCHATH HOPMATHUBHO- v
IMPAaBOBLBIC N 3aKOHOJATCIIBHBIC NTOKYMCHTBI

PET101 — IlpuHuMnbI TEXHOJIOTHA OypeHUs CKBAKUH
KPEJUT — 3 (2/1/0)
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[TPEPEKBU3UT — bypenue HedTAHBIX U ra30BbIX CKBAKHH

HEJIb U 3AJJAYU KYPCA

OOydeHne CTyIEHTOB OCHOBaM TEXHOJOTHU CTPOMUTEIHCTBA CKBAXXUH, KOHCTPYKIIMU
CKBa)KMH, HAYYHOMY MTOHUMAHUIO OCHOBHBIX TEXHOJOTHUECKHUX MPOIECCOB U paboT mpu
no6erue Hedtu. IlomyyeHHsle 3HaHUS COCOOCTBYIOT (POPMUPOBAHUIO y MArucTpaHTa
HaBBIKOB 110 OYpEHUIO 1 He()TSHBIX U T'a30BbIX CKBAXKHH.

KPATKOE OIIMCAHUME KYPCA

JlucuMIIuHa ONKCHIBAET COBPEMEHHBIE METOAbl OypeHuss HE(TAHBIX M Ta30BbIX
CKBa)KMH, CIIOCOOBI OypeHMs, Ou3allH CKBa)XUHbI, BBIOOp CXE€MbI OypeHHUsi M pacyuer
BIIMSIHUS T1apaMEeTPOB Ha CHOco0 OypeHMsl U BIUSHHUE OypOBOHM KUAKOCTU Ha paboTy
J0JI0Ta, TAKXKE UX BIIMSHUE HA ONEpalMOHHbIE pacxosl OypeHus 1 merpa. CTyneHTHI
TaK)Xe y3HAIOT O TPYAHOCTSAX U MpobOiieMax B OypeHUH W METoJax MX JIMKBHUIALUU, O
HAaKJIOHHOM OypeHHH, O MOPCKOM OypeHHUI W KOHCTPYKLUHMH IIaTPOpM, O TEXHUKO-
SKOHOMHUYECKMX TIOKa3aTelsix Npu OypeHuu, MeToaax Oe30MacHOCTH Tpyda u
OKPYXaIOUIEH CPEIbI.

3HAHUSA, YMEHUS, HABBIKH 110 3ABEPIHIEHUIO KYPCA

Martpuua pe3yJbTaThbl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOM KOMIEeTEHIINH

PesyabTaThl Kypca Kpwurepnii 3. PesyabTaTsl
00y4YaIuXxcst

ITo 3aBepuIeHNIO TUCHUTIMHBI CTY/ICHTHI 10JLKHBI YMeTh @ | () [ [ [ |®

Cnenatpb qu3aiiH U OLIEHUTH CUCTEMY OypeHUsl, ONIPEIEIHUTh

pOOJIEMbI ¥ IPEUIOKUTh PELICHHS TI0 TeOMETPHIA CKBaXHH, v oY Y v

BKJIIOYasl HAKJIOHHO-HAMIPABJICHHBIX U T'OPHU30HTAJIbHBIX

Paccuurarh maBieHne ¢ Hacoca S0 J0JI0Ta Ha KaXJIOU CTagui

OypOBBIX pabOT OCHOBBIBASICh HA PEOJIOTUYECKUX MOJICISX U v v v
T'UAPaBIMKY OypeHus coriacHo cranaapram APL
Cnenathb au3aiiH 00CaIHON KOJOHHBI, yYUTHIBAsI TIOPOBOE v v v

AABJICHUC U TPAAUCHT PA3PYHICHUSA TOPOJ

COSI[B.TB HaAJIC)KAIYIO MTPpOUCAYPY KOHTPOJISA CKBAKUH JIA

obecrieueHnst 0€30MaCHOCTH TIEPCOHANA U 3aLUThI OKPYXKAOIIEH v v v
Cpelbl.

CrenaTpe Au3aliH HaJUIeKaIEH TPOLeyPbl HEMEHTHPOBAHNUS

CKBA)XMHBI, IPUHUMAsI BO BHUIMaHHUE SKOJIOTHYECKHE U PaBOBbIE v v v v
BOTIPOCHI

PET247 — IlpuHuunbl NpoeKTUPOBAHUA HedTera3oxXpaHuJIuIIL
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KPEOUT - 3 (2/0/1)
[TPEPEKBU3UT - IIpoekTpoBaHMe M IKCIIyaTAlMA ra3oHedTexpanuimin

HEJb U 3AJJIAYU KYPCA
[lenbto wW3yyeHUs] AUCHUILIIMHBI SIBJISIETCS MPUOOPETEHUE CTYJACHTAMU HABBIKOB
pacdyetoB HepTeOa3 m 000pPYyMOBaHWM, HANAC)KHOCTh W IKOHOMHYHOCTH PabOTHI BCEX
COOPY)KEHUU Ta30HedTEeXpaHUIUI, pPa3pabOTKH W BHEAPEHHE MEPONPUATUNA TIO0
COKpAIIIEHHUIO TOTePh HEPTH.

KPATKOE OIIMCAHHUE KYPCA

[TonzemHble U Ha3eMHbIE pe3epByapbl. @yHIAMEHT M OCHOBAaHHWE pe3epByapoB. [lpu
BBIOOpE TUIOMIAA0K JIJIsl Pa3MEIEHUsI PE3ePBYapOB YUUTHIBAIOT: KAYECTBO M COCTOSTHUE
TPYHTOB, 3aJ€ralOllMX B OCHOBAHWM IUIOIIAJIKH; KIMNMATUYECKHE M CEHCMHYECKHUE
YCJIOBUSI paliOHa; PEXKUM TEUEHMS] TPYHTOBBIX BOJ, UX XUMUYECKUN COCTaB, a TaKXKe
JOMYCTUMBIE HArpy3Kd Ha TPYHTbl W THUI OCHOBAaHMS, KOTOPBIA HEOOXOJIUMO
YCTAaHOBUTh MJI KaXIOro ciiydas IIOCJE TUlaTeJbHOro aHanu3a. Kiaccudukanus
HedTeba3. OcHoBHBIE coopyxeHuss Hedreba3. HoMeHknIaTypa OTE€UECTBEHHBIX
CTaJbHBIX pe3epByapoB. TeXHHUECKHE XapaKTePUCTUKU pe3epByapoB BepTukaibHbie
M30TepMHUYECKUE  pe3epByapbl. (OcecUMMETpUYHBIE  KAIUIeBUIHBIE  pPE3epBYaphl.
['opuzonTanbHbIC pe3epByaphl. TeXHUKO-dKOHOMUYECKUE TToKazarenu. [lotepu HeGTH u
He(TEeNPOAYKTOB MPHU IKCIUTyaTAIlMU pe3epByapHBIX MapkoB. OOUil MOPSI0K peMOHTA
pesepByapoB Ha HedTebazax. Ompenenenue o0bEMa pe3epByapHOro mMapka M BBHIOOP
TUIIOB PE3EPBYapOB.

SHAHUSA, YMEHUS, HABBIKH 110 3ABEPIIEHUIO KYPCA

Martpuua pe3yJbTaThbl Kypca — pe3yJibTaThbl NPOecCHOHATbHOH KOMIIETEH U

Pe3yabTaThl Kypca Kputepnii 3. PesynbraTsl
00y4aomuxcs
ITo 3aBepuIeHNI0 KYpPca CTYJAEHTHI J0JKHBI YMETh. .. @ | () (@[] e M

OOBSCHUTD YCIOBUS M PEKUMBI IKCILTyaTalluK U
ra3oHeTeXpaHUIUI, TPUMEHSIEMbIE JIJIsl CTPOUTEIHCTBA OOBEKTOB
HedTera3zo100bIBaOICH U nepepadaTbIBaroIIeil MPOMBIIUIEHHOCTH v
MapKH CTajeH, U IPYTUX CTPOUTEIbHBIX MaTEPUAJIOB, a TAKKE
OCHOBHBIE€ METO/IbI PACUY€Ta U NIPOCKTUPOBAHUS B COOTBETCTBUU C
CYLIECTBYIOIIEH HOPMAaTUBHON JOKYMEHTalMEN

[TpoBoAMTH pacyeT BMECTUMOCTH pe3epByapHOro napka Herebassl,
MOTEPH TPH 3aM0JIHEHUU TPAHCIOPTHBIX €eMKOCTEH, BBIOUPATh U
NPUMEHSTH pa3IndHbIe TPYOOIIPOBOIOCTPOUTEILHBIC MAaTEPHAIIBI B v v
3aBUCUMOCTH OT JEHCTBYIOINX HArpy30K M yCIOBHUU dKCILTyaTal[uu
000pyZI0BaHUs], U COOPYKEHHI

ITopekoMeHA0BaTh METOIMKY THPABINYECKUX PACUETOB v v
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TUAPOAVMHAMHUYCCKUX CUCTCM

Hcmons30BaTh 3KOHOMHYESCKHE nmapaMeTpuI IJI1 000CHOBaAHHUS

3¢ (HEeKTHBHOCTH MPEIaraeMbIX MPOCKTOB U TEXHOJIOTHUECKUX v

peleHuit

BriOupath paniioHanbHbIE PeKUMBI IKCILTyaTalluu v | v
ra3oHeTexXpaHuIIUII

OcHOBHBIE pacyeThl U MaTepUasbl, HEOOXOAUMBIC MTPU v v

IPOEKTUPOBAHUH ra30HEPTEXPAHUITUIIL

OneHUTh HOPMATUBHO-TEXHUYECKYIO U 3aKOHO/IATEIbHYIO 0a3y
CHCTEM NPOEKTUPOBAHUS U OPraHU3ALUI CTPOUTENbCTBA OOBEKTOB v
ra3oHe(TePOBOAOB U ra30He()TEXPAHUIIHII M 33 Ja4aMH
IIPOTHO3UPOBAHMS UX TEXHUYECKOTO0 COCTOSIHUS.

PET236 — TeopeTuueckue npouecchbl 3aKaHYMBAHUA CKBAKUH
KPEOUT - 3 (2/0/1)
I[TPEPEKBU3UT — bypenue ckBaxux

HEJIb U 3AJAYU KYPCA

OCHOBHOI1 11€JIBIO Kypca SIBJISIETCS CIOCOOCTBOBAHUE PA3BUTHIO HAYYHO-TEXHUYECKOTO
MBIIUICHUS U TMPUOOpETEHHE CTYACHTaMH HEOOXOJWMBIX 3HAHUW U TPAKTUYECKUX
HaBBIKOB B 00J1acTH OypeHHE U 3aBEPIICHUSA CKBAKUHBL.

Bamaun kypca: CTYIAEHTBI JODKEH MPUOOPECTH HABBIKM T'PAMOTHOTO BBIOOpa
croco0a BCKPBITHS TPOJYKTUBHBIX OOBEKTOB, MPOCKTUPOBAHUS KOHCTPYKIIMH
CKBaXXMH, BbIOOpa METOJOB BO3JICUCTBUS HA MPOIYKTUBHBIN IUIACT, PAcyETOB
PEXKUMOB pabOTHI CUCTEMbI «CKBaYKHMHA - TIACTY.

KPATKOE OIIMCAHHUE KYPCA

Kypc Oyaer oxBaThiBaTh OCHOBHBIE WHXKEHEPHBIC pacueThl U MPOLEIYyPhI s
3aBEPIICHUS CKBRXUHBI. ITOT KypC MpeaHa3HAUYEH ISl U3YUCHHUS C KOHCTPYKITUEH
U TIpoIelypaMu 00CaTHBIX U HACOCHO-KOMIIPECCOPHBIX TPYO, a TaK:Ke O3HAKOMUT
C HEKOTOPbIMH HOBEEHIIMMH METOJUKAMU MPOCKTUPOBAHUS, KOOTOpbHIC
HCHOJIB3YETCSI B 3aBEPIICHUH OINEpPAlMid B CETOMHSIIIHUAN THU.MBI paccMOTpUM
OCHOBBI TPOTHO3WPOBAHUS TOPOBOTO JABIEHUS / TPaJUCHTA pPa3pyLICHUS,
MPOEKTUPOBAHUS 00CAHBIX U HACOCHO-KOMIIPECCOPHBIX TPYO, [IEMEHTHUPOBAHUS,
YCThEB CKBXWH, THUIIOB U OOOPYyJAOBaHUS 3aKaHUYMBaHWS, Mepdopanuu u
KOHTpOJS Tecka. byayT oxBaueHbl OCHOBBI HAarpy30K # IPOTHBOTOK,
OTIPE/ICJICHUE HANPSIKEHUS W BEPOSITHOCTh OTKaza. Mbl OyjaeM HCIOJIb30BaTh
rpadMKu TIOPOBOTO JaBJEHUS] / TpagueHTa TPEUIUHBl W TIIYOWHBI yCTAHOBKHU
00CaJIHON KOJIOHHBI, YTOOBI UMETh BO3MOKHOCTh MPOEKTUPOBATH HEOOXOIUMYIO
00ca/iHyl0 KOJIOHHY. THUIbI 3aKaHUYMBAHUSI YUUTHIBAIOTCS MPU MPOEKTUPOBAHUU
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TpyO (HampspKeHUEe M JBUKEHHUS) U BbIOOpPE OOOpYJOBaHUS ISl 3aKaHYMBAHMUSL.
Hakosnen nepdopupoBaHue U KOHTPOJIb [1€CKA MOKPBITHI.

3HAHUA,YMEHMUS, HABBIKHA 110 3ABEPIHLIEHUIO KYPCA

Matpuua pe3yJbTaTbl KYpca — pe3yJibTaThbl NPo(hecCHOHAIBLHOI KOMIIETeHINHU

Pe3yabTaThl Kypca KommnereHnuu no 3aBepuieHuo

Ilo 3aBEPIICHUI0 TUCHUIIJINHBI MAaIr'uCTPAHTBI U
AOKTOPAHTHI 10/I’KHbI YMETD ... (a) (b) (C) (d) (e) (f)

OrmpenenuTh MOPOBOE TAaBJICHHE U TPAJUCHT pa3pbiBa
CKBa)KUHBI Ha OCHOBE I'€0JIOTUUECKON HH(POPMAIIUH 4 4

Onpenenuth Harpy3ka U MPOTUBOTOK,H CHJIA B JIIOOOM v v
MECTE B CTBOJIE CKBR)KHHBI.

Ornpenenutbs KpUTEPUM MPOSKTUPOBAHUS OOCAAHBIX U

HaCOCHO-KOMIIPECCOPHBIX TPY6 IJI pa3JIMYHbIX TUIIOB v

KOJIOHH.

OnuceIBaTh pa3IndHbIC IPECUMYHICCTBA U HCAOCTATKHU v v
TCXHUKHU 3aBCPIICHUSA

OnuceIBaTh pa3In4HbIC MCTOJbLI U O60py,HOBaHI/IC JJIA v

KOHTPOJIS ITeCKa

[IpoekTHpoBaTh TpauKd TMOPOBOTO IaBieHHS /
rpajvieHTa TPEIIMHBI M TOYKH YCTaHOBKH OOCamHou | v/ v
KOJIOHHBI

MunnManbHasi CTOMMOCTE KOMOMHAIIMK OOCAIHBIX U v v
HACOCHO-KOMITPECCOPHBIX TPYO

[IpoektupoBath 1eMeHTHas paboTa mas oOcaaHON v
KOJIOHBIW WJIM JlaliHepa

ITpoexTrpoBath nepdopupyromas npoueaypa v v

[TpoekTupoBath npolueaypa 3aBeplieHus v

PET219 — HudrerazonocHasi cucrema
KPEAUT - 3 (2/0/1)
ITPEPEKBU3UT — I'eosiorust HepTH M raza, CBOMCTBA FOPHBIX MOPO/I

HEJIb U 3AJIAUYN KYPCA

DTOT KypCc HampaBjieH Ha TO, 4YTOOBl HAy4YUTh CTYJACHTOB TOMY, KakK JaHHBIC,
MPEIOCTABICHHBIC COBPEMEHHBIMU HEPTECXMMHUYCCKUMH aHAIMTHYCCKUMHU METOJIaMHU,
MIPUMEHSIOTCS B HMCCIICIOBAHUSAX M B HEPTIHOW MPOMBINIJICHHOCTH ISl YITYUIICHUS
HaIleTO TIOHUMAaHWS EeCTECTBEHHOTO 00pa3oBaHUsS He(PTH M raza B OCAJIOYHBIX
Oaccelinax. MatepuHCKas MOpoja U XapaKTePUCTHKA MaTEPHUHCKUX TOPOJ], CO3PEBAHUE
MaTEepUHCKUX TOpOJ, Murpamus HedTH W ynaBiuBaHue HepTH U rTasa (HedTH)
00CY>XTaf0TCSl HA OCHOBE HAITUX CAMBIX MOCIEAHUX 3HAHUHN ¥ TOHUMAaHUS.
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KPATKOE OIIUCAHUE KYPCA

[Tpuammner  «HedrerazoHOoCHOW CHCTEMBI», BKIIOUYAONIUME KOHICTIHMHA TOOBIYH
yIJI€BOJIOPO/IOB, TIOPOJI-UCTOYHUKOB i1 He)TH U Tasza, CO3pPEBAaHUS TOPOJI-
MCTOYHUKOB, MUTPAIlUU He(PTH, KOJUIEKTOPOB / JIOBYIIIEK M WX BPEMEHHBIC MPOSIBICHUS
B 0Ca/I0UHBIX OacceitHax. OCHOBHOE BHUMAaHUE YAENSIEeTCs] IOHUMAaHUIO TOTO, Kak He(PTh
U ra3 oOpasyercs U Kak HepTh (HETh U ra3) MUTPHUPYET B HEJApaxX U HaKaIlJIMBACTCS B
JIOBYIIIKAaX, M KaK OoJIbIIas 9acTh HEPTH U ra3a B KOHEYHOM UTOTE TOHKO PacCenBaeTCs
B OCQJOYHBIX TOJIIAX WM HA MOBEPXHOCTH 3€MJIM KaK MAacjio MPOCAYUBACTCS WU
OWTYMHBIE TECKH. MHOTHE JIOBYIIIKA COJEPKAIM HECKOJIBKO HE(TSIHBIX 3amacoB B
TEUEHHUE TEOJIOTHUYECKOTO BPEMEHHU, W TIOHMMAHHUE «TMHAMHUYECKOW JIOBYIITIKH» Ba)KHO.
OcHOBHOE BHHUMAaHHE YACISACTCS TOMY, KaK MBI YJIydIllaéM Hally CIIOCOOHOCTh K
pa3Benke HE(PTH C HCIOIH30BAHUEM TEOXMMHUYCCKONM METOMOJOTHA W TIOHWUMAaHUS
mporecca JTMHAMUYICCKOM MUTPAITAHA u 3axBara.

3HAHMUSA, YMEHUS, HABBIKH 110 3ABEPIIEHNIO KYPCA

MaTtpuua pe3yJbTaThbl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOH KOMIIETEHIINH

PesyabTaTsl Kypca KomnereHnuu 1no 3aBepieHnIo

ITo 3aBepLICHHUIO AUCHUIIJIMHBI MATHCTPAHTHI M

):lOKTOpaI:-ITbI HOJIKHBI YMETb ... i (2) (b) () (d) €) ()
Omnpenensitb Kak HePTb MUTPUPYET U HAKATUIUBAETCS v v v

B JIOBYIIKaX

3HaTh METO/bI Pa3BEIKH 4

HNHrepnpeTupoBaTh AaHHBIE IOJYyYEHHBIE B XOJI€ v v

pa3BeaKu

IIpoBepsATh pacueTHBIM IIyTEM JAHHBIE, IOJyUYEHHBIE v v

B X0JI€ pa3BeIOK

[IpumeHsaTh  HepTEXMMHUYECKME  aHAIUTHYECKUE v v
METO/BI B HCCIEAOBAHUAX

WNHTerpupoBarh JaHHBIE B T€OJIOTHMYECKYIO MOJENb 4 v

[IpoBouTh CpaBHEHUE re0JIOTHYECKUX " v

reoU3NYEeCKUX JaHHbBIX

PET237 — TexHoJsiorusi 0ypeHusi MOPCKUX CKBAKUH

KPEAUT — 3 (2/0/1)

I[TPEPEKBU3UT — I'mnpoMexanuka B Oypenuu, (pu3nka, HanmpapJieHHOe OypeHue,
IKOJIOTUA

HEJIb U 3AJAYU KYPCA
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3agaya W3y4eHUs AUCHUIUIMHBI - TEpeJaTh MarucTpaHTaM 3HAHUSA O COBPEMEHHBIX
TEXHUYECKUX CPEJICTBAX W TEXHOJOTUU OypeHHs CKBaXXMH C BOJHOW IMOBEPXHOCTH,
HAy4YUTh BHIOMPATh pallMOHaIbHBIE OypoBOE 000PYI0BAHUE B 3aBUCUMOCTH OT ITyOUHBI
MOpS. ¥ THAPOMETEOJIOTMYECKON 0OCTAHOBKH, BBIMIOJHITH COOTBETCTBYIOIINE PACUEThI
TEXHOJIOTMYECKHUX MapaMeTPOB MOPCKOT0 OypeHusl.

KPATKOE OIIMCAHUME KYPCA

Hctopuss MOpCKoil J00BIYM IOJIE3HBIX HCKONAEMbIX. XapaKTEpUCTHKA MHPOBOIO
okeaHa. CocTaB M CBOMCTBA IIJIACTOBOM MPOAYKIIUA MOPCKHAX MECTOPOKAECHUIN; THIIBI U
KOHCTPYKIUSI OypOBBIX YCTAHOBOK [UIsi paOoThl Ha Mope; KOHCTpyKuus MOpPCKHX
ckBaxuH;  OOOpyJOBaHME  YCTh  MOPCKMX  CKBaXWH; BHYTpHCKBaXXMHHOE
o0opynoBanue; TexXHOJIOTHsSI HAampaBIEHHOTO OypeHUsl MOPCKUX CKBaxuH; OCBOEHHE
MOPCKUX CKBaXHH; OCJOXKHEHUsI IpU OYpEeHUU, OCBOEHUU U 3KCIUTyaTallud CKBAXKUH.
DKOJIOTHYECKHEe MPOOIEMbI MOPCKOTO OypeHHs .

SHAHUSA,YMEHMUS, HABBIKU 110 3ABEPHIEHNIO KYPCA

MaTtpuua pe3yJbTaThbl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOH KOMIIeTEHIINH

Pe3yabTaThl Kypca KomnereHnuu 1o 3aBepiieHno

ITo 3aBepuIeHHIO AUCHUIIJIMHBI MAT'UCTPAHTHLI 1
P P @|®| @66
PAHTLI J0JKHbI YMETD ...

Bri6op pamumonanbHOrO THMNA TUIaBy4Yed OypoBOi
YCTaHOBKH B 3aBHCHMOCTH OT KOHKPETHBIX YCIOBHM | v
OypeHHUs Ha Mope

Beibop u pacuer panMOHANIbHOM KOHCTPYKLHHU v v
CKBa)KMHBI

Pacyer npoekTHOIl TpaeKTOPUH CKBa)KUHBI U BBIOOP
COOTBETCTBYIOIINX TEXHUKO-TEXHOJIOTHYECKUX v
CPEJICTB JUUIsl IPOBEICHHUS 10 HEW CKBAXKUHBI

PaI_[I/IOHaJ'H:HYIO TCXHOJIOTHUIO OCBOCHUA
MPOAYKTUBHBIX IIJIACTOB B 3aBUCHUMOCTH OT FJIy6I/IHLI v
HX 3aJICTaHUs U I1JIaCTOBOI'O JaBJICHUA

CriocoObl M CpeAcTBa pELIEHUS SKOJIOTMYECKUX v
po6JieM, CBA3aHHBIX ¢ OypeHUEM Ha MOpe

Br160op o6opynoBanue st OOBS3KH YCThsI CKBaKUHBI v

Bei0op cooTBeTcTBYyIOIIEH OYpUIBHONH KOJOHHBI H v v
J0JI0T

PET242 — ®u3uyeckue Npouecchl CTPOUTENbCTBA CKBAKHH
KPEJIUT — 3 (2/0/1)
[TPEPEKBU3UT — bypenue HepTAHBIX U ra30BbIX CKBAKHH

LEJb ¥ 3AIAYN KYPCA

Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 74 w3 117
Hedrsaas Umkenepus WucturyTa




CIOTHAEB SATBAYEV
YHUBEPCUTETI UNIVERSITY

[lens ydeOHON TUCIUTUIMHBI - MPUOOPETCHNUE CTYJACHTAMU 3HAHWM, HANPABJICHHBIX Ha
OCBOCHME  JUCLUIUIMHAPHBIX  KOMIIETCHIIUH, CBSI3aHHBIX C  OCHOBHBIMHU
TEXHOJIOTUYECKUMH TPOIECCAMU MPU CTPOUTEIHCTBE HE(MTIHBIX U T'a30BBIX CKBAKHH,
3aBUCUMOCTSIMHA ~ MEXIYy ONPEACISIOIIMMHU  IlapaMeTpaMu 3TUX IIPOLECCOB U
nokasaremsiMu uxX 3(G(EKTUBHOCTH, C MCHOJIb3YEMbIMU TEXHUYECKUMH CPEICTBAMH,
YCIOBUSAMHM HMX paboOThl, C OpraHu3anueid paboT U yNpaBlieHHWEM HMH, C METOJaMu
NPOEKTUPOBAHUS TPOILECCOB, ONepaluii, pabOT W aHaJIM30M HUX PE3YJbTATOB;
dbopMHpOBaHHE CHOCOOHOCTH CaMOCTOSITEIBHO HCHOJb30BaTh B  IPAKTUYECKON
NEATEeIbHOCTU 3HAHUS U YMEHUS B TAHHOW U CMEXXHBIX 00JIACTSIX 3HAHUM.

KPATKOE OIIMCAHHUE KYPCA

[lonsiTue o ckBaxxmHe M O crocode OypeHus CckBaxuH; DU3NKO-MEXaHUYECKUE
cBOMCTBa TOpHBIX nopox; Knaccudpukauust 1 npuHIUN padoThl TOPOAOPA3PYILAIOIIETO
MHCTpyMeHTa; Ha3zHaueHune u coctaB OypuibHOM KoJOHHBI; [loHsATHE O pexumMax
OypeHust; 3aKOHOMEPHOCTH paboOThl AOJOT pa3iMuHbIX Tunomojenen; Cnenuduka
IPUBOJOB JI0JIOTa U OCHOBHBIE TpeOOBaHUSA K 3a00WHBIM JBUTATENsAM; TexHoJorus u
TEeXHHMKa OypeHUsl CKBa)KMH MPU PaBHOBECUU JIaBJICHUI B CUCTEME «ILIACT-CKBAKUHAY;
TexHonorus OypeHHs] CKBaXXMH B 33JaHHOM HampaBlieHUH; VcTopusi U mepcrneKTUBBI
pa3BUTHS OypeHUS] CKBKHH.

3HAHUA,YMEHUS, HABBIKH 110 3ABEPLHIEHUIO KYPCA

Martpuua pe3yJbTaThl Kypca — pe3yJibTaThbl NPOecCHOHATbHOH KOMIIETEH U

Pe3y.]ILTaTI>I Kypca KoMnereHnumu no 3aBepuieHuIo

IIo 3aBEePIICHUI0 TUCHUIIJIMHBI MATrHCTPAHTBI K (a) (b) (C) (d) (e) (f)
AOKTOPAHTHBI 10/I’)KHBI YMETD ...

BbIOMpaTh U OOOCHOBBIBaTH CHOCOOBI  OypeHHs
CKBa)XMH B KOHKPETHBIX T'€0JIOTO- v
TEXHUYECKHUX YCIOBHSIX

00OCHOBBIBaTh  BBIOOp MOPOJOPA3PYLIAIOLIETO U
BCIIOMOTATENIFHOTO  KalIUOpYIoIe-IIeHTPUPYIOLIETO v v
MHCTpYMEHTa Uil OypeHHUs CKBaXHH B Pa3IMYHBIX
TOPHO I'€0J0TrMYECKHUX YCIOBHSIX

NPOU3BOUTH pacyeTbl OypWIIBHBIX KOJOHH Ha
MPOYHOCTh M BHIOMpPATh KOMIIOHOBKHM JJsi OypeHus 4
pa3JIMYHBIX UHTEPBAJIOB

MPOU3BOJIUTh pacyeTsl, BHIOOP U OOOCHOBaHUE

apaMeTpoB pPEKUMOB OypeHUS M OLIEHUBATh UX 4

3¢ pexTHBHOCTD

00OCHOBBIBaTh BBIOOp 3a0OMHBIX JBUTATENEH s v
MIPUBOJIA JIOJIOTA

MPOU3BOIUTH PACUETHI MPO(UISA CTBOJA CKBAKUHBI v
npeajaratb IIPUPOOHEBIC, TEXHUYECKHUEC u
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TEXHOJIOTHYECKUE CPEJICTBA YIPABIICHUS] TPACKTOPUEH
CTBOJIA CKBAKHHBI

OIICHUBATh PHUCKM H  ONPEACNATh MEphl IO v v
obecrieueHn0 0€30MacCHOCTH NMPU OYPEHUN CKBAKHH

PET211 — KoMmno3uiuoHHOe MOAeJIMPOBAHUE

KPEAUT - 3 (2/0/1)

[TPEPEKBU3UT — Pa3paborka HeTerazoBoix mecroposxkaenuii I1I: MoxeaupoBan
ue pe3epByapa

HEJIb U 3AJAYU KYPCA

Lenpto nmaHHOrO Kypca sBAsieTcs (OpMUpPOBAaHME y CTYJEHTOB 3HAHUSA O
KOMITO3MIIMOHHOM MOJEIUPOBAHUU Tpoliecca HEPTEU3BICUEHUS C NPUMEHEHUEM
XUMHUYECKUX METOJIOB YBEJIIMUEHUS HEPTEOTIAUH.

OCHOBHBIMM 337jauaMH JAHHOTO Kypca SIBIISIIOTCS MPUOOpPETEHHE CTYJIEHTAMU 3HAHHM
M0 KOMIIO3ULIMOHHOMY MOJEIMPOBAHUIO M (POPMHUPOBAHUE 3HAHMN O XUMHUYECKOMN
KOMIIO3ULIMOHHOW MOJEIH.

KPATKOE OIIMCAHHUE KYPCA

TUNUYHBIM TOTOKOM TMPU TPUMEHEHUU XHMHUYECKHUX METOJ0B HHTCHCU(PUKAINH
n00bIYM HEPTH SIBISIETCS KOMIO3UIIMOHHBIM TOTOK, JJIi KOTOPOTO ampHOPH 3aJaHO
TOJIbKO KOJIMYECTBO XUMHUYECKUX KOMIIOHEHTOB, a KOJWYECTBO (Pa3 M COCTaB Kaxaou
($a3pl 3aBUCIAT OT TEPMOJMHAMUYECKUX YCIOBHM M TOJHOW KOHIICHTPAIIMU KaI0TO
KOMMOHEeHTa. B paMmkax HmaHHOro Kypca Mbl paccMmaTpuBaeM auddepeHianbHbie
yYpaBHEHUS JJISI MHOTOKOMIIOHEHTHOTO, MHOTO()Aa3HOro KOMIIO3UIIMOHHOTO TOTOKa,
KOTOPBIM  BKJIIOYAeT MEpPeHOC Macchl Mexay  ¢azamu. Mbl  onmuchIBaeM
KOMIO3UIIMOHHYI0  MOJIeJIb, KOTOpas IIMPOKO  HUCMOJB3YeTCs B  HEPTIHOU
MIPOMBIILJICHHOCTH.

BaxxHbIM METO/IOM TMOBBIIIICHUST HEPTEOTIAYN SIBIISICTCS XWMHUYECKOE 3aBOJHEHUE,
TaKo€ KakK 3aBOJHEHUE C pPAcTBOpPaMHU UIEIOYHBIX, TOBEPXHOCTHO-AaKTHUBHBIX BEIIECTB,
nonumepa U neHsl (ASP+mena). 3akauka 3TMX XUMHUYECKUX KOMIIOHEHTOB CHUKAET
MOJBMKHOCTh BBITECHSIIOIICH J>KHIKOCTH, YTO IO3BOJIAECT MOBBICUTH 3(H()EKTUBHOCTH
BbITecHeHUsT HepTu. OcHOBHbIE muddepeHnnanbHble ypaBHEHUS [JII XUMUYECKOU
KOMIIO3UIIMOHHOW MO/JIENIU, U3y4aeMbI€ B IIPOLIECCE MTPOXOKAECHUS 3TOTO Kypca, COCTOAT
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W3 YPaBHEHHS COXPAHEHHUS MACChI IJIs KaXKJI0T0 XMMHYECKOTO KOMITOHEHTA, YPaBHEHUS
DHEpruM, 3aKoHa Jlapcu u ypaBHEHHUs COXPAHEHUS OOIIEH MacChl MM HETPEPHIBHOCTH
Ui NaBlieHWs. | JaBHBIC MPEANOIOKEHUs, HalaraéMple MpH pa3paboTKe OCHOBHBIX
ypaBHEHUW JUIsI KOMIIO3MIIMOHHOW MOJIENIM XUMHYECKOTO 3aBOjMHEHUs: (1) TBepmas u
xKuakue a3l ciabo cxumaemsl; (i) AudPy3uoHHBIN MpoIecC MOAYMHASTCS 3aKOHY
®duka; (111) mpumensercs 3akoH Jlapcu; (1v) MOXeT ObITh MCIOJIb30BaHA KOHIICIIIHS
JIOKQJILHOTO TEPMOJIMHAMHYECKOTO PABHOBECHS; U (V) MOXKET OBITh MPUMEHEHA MOJICIb
UJICaTbHOTO CMEIITUBAHUSI.

VYpaBHEHHE COCTOSIHHS TAKKE KPATKO pacCMaTPUBACTCS B TAHHOM Kypce.

3HAHUSA, YMEHUS, HABBIKH 110 3ABEPIHIEHUIO KYPCA

Matpuua pe3yjbTaThl Kypca — pe3yJbTaThbl NPO(ecCHOHAIBLHOI KOMIIeTeHIINU

Pe3yabTaThl Kypca KomnereHuu no 3aBepuieHnio

Ilo 3aBECPIICHUI0 TUCHUIIJIMHBI MAaIruCTPAaHTbI U
AOKTOPAHTHI 10/I’KHbI YMETD ... (a) (b) (C) (d) (e) (f)

MOHUMATh TUHAMUKY KUJIKOCTH B HE(TSIHBIX TUIACTAX; v
chopMyIHpPOBATH / COCTABIIATH OCHOBHBIE
nuddepeHuanbHble YpaBHEHUS 7S v v

MHOTI'OKOMITIOHCHTHOTO, MHOFO(l)aSHOFO
KOMITO3HMIIMOHHOTI'O ITOTOKA,

BBIBOJWTH COOTBCTCTBYIOIINMEC YPABHCHUS,

MOJIETIMPOBATh 3ajaui, CBSI3aHHBIE C THIPOJUHAMUKOM v
M0/I36MHBIX (PJIFOU]IOB;

KOJMUYECTBEHHO OMHCATh MacCOOOMEH B HEPTIHBIX
IUIacTax;

HUMCTb OCHOBHBLIC ITOHATHA O TCPMOJUHAMHUYCCKUX v v
mnponeccax, MpoucCxoadamunx B He(l)TﬂHBIX mjiacrax;

pacCuuTaTh TCPMOANHAMHUYCCKUC CBOﬁCTBa; v 4

peuaTtb Hp06HeMBI C XUMHUYCCKUMU PpCAKIUAMU H
TPAHCIIOPTHBIMU ABJICHHUAMHU B He(l)THHI)IX mIacrax u v
CKBa’KHMHax.

PET216 — MoaenupoBanue Hed)Tera3oBoro peseppyapa

KPEAUT — 3 (2/0/1)

I[TPEPEKBU3UT — Pa3patoTrka HedTerazoBbix mecropo:xkaenuii I11: MoxeaupoBan
He pe3epByapa

IEJD 1 3AJIAYM KYPCA
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[lempto kypca sBmsieTcss (GopMHUpOBaHWE Yy OOYYAIOMIMXCS 3HAHWUH  OCHOB
MaTEMaTUYECKOr0, YUCJIEHHOrO0 M THUJIPOJMHAMHYECKOTO MOJETUPOBAHUS HEDTIHBIX
3aJICKEN.

3amauyaMu Kypca SIBIISIFOTCSI: OCBOEHHE CTYJEHTAMU OCHOB YHCIICHHBIX METOAOB JUIS
pelieHusl ypaBHEHU MHOTO(A3HBIX MOTOKOB B IMOPHUCTOM Cpele W O3HAKOMJICHUE
CTYJIGHTOB C OCHOBaMHU HAyYHOT'O IIPOTrPaMMUPOBAHUS JJIsI KOMIIBIOTEPHOHN peain3aliuu
MaTEeMaTUYECKUX MojieNielt MHOTO(ha3HOM PUIIbTpauu.

KPATKOE OIINCAHUE KYPCA

JlaHHBI Kypc MpPEeNoCTaBsieT TEOPETUYECKHE M MPAKTHUYECKHE 3HAaHUSA 00 OCHOBax
MOJEJIMPOBaHUSl HE(PTEra3oBbIX IUIACTOB, KOTOPHIE BKIIOYAIOT YpAaBHEHHUS IOTOKA B
MOPUCTOM Cpele, METOAbl PEIICHHS YPAaBHEHHMH i MOJEIMPOBAHUS IJIACTOBBIX
MIPOLIECCOB 151 O0y4YarOMIMXCA 10 00pa30BaTEIbHON MporpaMMe HEPTIHAS HHKEHEPHS.
JlaHHBI Kypc OXBaThIBaeT CIEAYIOIIME TeMbl: BBeneHune W KOHBepTauus EOUHUL.
CpoiicTBa IIACTOBBIX NOpoa U (arouaoB. Mojaenn OTHOCUTENBbHON MPOHUIIAEMOCTH.
OcHoBHble U depeHInanbHble YpaBHEHUs 411 0qHO(]a3HOro notoka. Jluckperuzauus
ypaBHEHUN ojHO(a3zHOro mnoroka. HadanbHble U rpaHuuyHble ycnoBus. UYucieHHOE
peuieHue AudQepeHunanbHbIX yYpaBHEHUH oAHO(a3HOro noroka. Pazmuunbie (opMel
mubdepeHnanbHbIX  ypaBHEHUH 1711 ogHO(a3HOro TMOoTokKa. MojaenupoBaHue
MEXOJIOYHOM MPOBOAUMOCTA. Mojenu OIHOCIONHON CKBaXHHBI. CBSA3b ypaBHEHUH
MOTOKAa W CKBXKHHBI. MoOAEIM MHOTOCIOMHBIX CKBaXXHUH. CBS3bIBAHHE MOJEIEH
CKBaXHMHbI U Tuiacta. OcHOBHbIE OUpPepeHralbHble YpaBHEHUs I IBYX(a3zHOTo
notoka. Jluckperusamusi ypaBHEHMM JBYX(a3HOro TMOTOKAa. AJIbTEpHATUBHbBIE
muddepeHuranbible  ypaBHEHHs JAByX(}a3zHOro mnoToka. YuciaeHHoe pelieHue
ypaBHEHUH NBYX(a3HOro MOTOKA. AJIbTEpHATUBHBIE (POPMYIUPOBKH AJIA ABYX(a3HBIX
HECKUMAEMbIX MOTOKOB. Peanu3aiisi HadaJbHBIX YCIOBHM [JIsl YpaBHEHUN MOAEIU
Heneryyed HedTu. OcHOBHblE au(QepeHIManbHble YpaBHEHUS MOJENU HeleTydyeil
Hedtu. Juckperuszaiusi ypaBHeHU Mojaenu Heneryded HedTu. CBoicTBa MOpOABI /
bmouna s Mojenw HejeTyded HepTH. UucleHHOe pelleHHe MOJENU HeleTyde
Hetu. DazoBwie COCTOSHUS I MOJIeTH HeneTyder HedTu. MoaenupoBaHue mpooaem
TOUYKH HACBIIIEHUsI. MeTO KOHEUHBIX 00BbEMOB JI1 HECTPYKTYPUPOBAHHBIX CETOK.

3HAHMSA, YMEHMUSA, HABBIKU 110 3ABEPHIEHUIO KYPCA

Martpuua pe3yJbTaThbl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOH KOMNETEHINH

Pe3ysbTaThl Kypca KomnieTeH1uu no 3aBepuieHuI0
ITo 3aBCPIICHUIO TUCHUIIJIMHBI MAIrHCTPAHTBI U
. @ | (b | © | (d | (& | 0
JOKTOPAHTHI 10JI7KHbI.
3HaTh 0a30BBIE MOJENM TEUeHUs OJHO(DA3HOM v
YKUJIKOCTH B IIOPUCTOM CPELE;
3HATh OCHOBBI MOJIEJIMPOBAHMS JBYX(a3HOI0 TEUCHHUS v v
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B MIOPUCTOU CpEJIE;
3HaTh OCHOBBI MOJICIIMPOBAHUS HENeTy4del HedTH;
OCBOUTH CIOCOOBI 33aJ]aHUS] HAYATBHBIX YCIOBHMA IS v
MOJICJIMPOBAHUS,
YMETb CTPOUTH MATEMATHYECKYID U UYHUCIECHHYIO
MOJIEJIU TTOTOKA JKUIKOCTH ITOPUCTOM CPEJIE;
YMETh CO34aThb KOMIIBIOTEPHYIO MPOTPAMMY I v v
pacuéra GUIbTPAIMOHHBIX TCUCHUI;
YMETh 3aITyCKaTh MOJICIb Ha PACUET; v v
YMETh MPOU3BOIUTH aHamm3 ITOJTyYEHHBIX v
pE3yIbpTaTOB;
OBITb KOMIIETEHTHBIM B 00JIaCTH MaTEMAaTHYECKOTO,
YHCIIEHHOTO U KOMITBIOTEPHOTO THUIPOJIUHAMHUYECKOTO 4
MOJICTTUPOBAHUS TUIACTOB HEPTH U rasa.
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PET 238 - TexHoJiorusi 0ypeHusi HAKJIOHHO-HANPABJIEHHbIX, TOPU3OHTAJbLHBIX H
MHOTI03200HHBIX CKBAKHH

KPEAUT - 3 (2/0/1)

[TPEPEKBU3UT — BypeHue He(pTSAHbIX W ra30BbIX CKBa:KHH, HANIPABJICHHOE W
MHOro03a00iHoe OypeHune

HEJb U 3AJAYU KYPCA

U3YUYUTH TEXHOJIOTHIO u TEXHUKY OypeHus HAKJIOHHO-HAIPAaBJICHHBIX,
TOPU30HTAIBHBIX U MHOT03a00HHBIX CKBaYKHH.

JI1s1 HOCTHKEHUS TTOCTABIICHHOM 1IeJIM HEOOXOIMMO PEIITUTh CISAYIONTNE 3ada9H:

- W3Y4YUTh 00JIACTh NMPUMEHEHHUS HAKJIOHHO-HAMPABJICHHBIX, TOPU30HTATBHBIX U
MHOT'03200MHBIX CKBa)KHH;

- U3YYUTh KaKWE LEJIN JOCTUTAIOTCS MIPU 3TOM;

- U3YYUTh TPOQPUIN CKBAKUH U YCIOBUS UX IPUMEHEHHUS;

- U3YYUTh METOAUKY MTPOCKTUPOBAHUS TPACKTOPUU HAIMIPABIICHHBIX CKBAXKUH;

- 3HaTh KOMIIOHOBKH OYpOBOTO CHaps/ia JijIsl HAlPaBJIEHHOTO OypeHus;

- 3HaTh METO/Ibl U YCTPONUCTBA KOHTPOJISI TPACKTOPUM HAIIPABJICHHBIX CKBAKHH.

KPATKOE OIIMCAHHUE KYPCA

eI W 3a/a4ud HANpaBJIECHHOTO OypeHHs; OCHOBBI MPOEKTUPOBAHMUS HAINPaBIECHHBIX
CKB&)XHMH; BbIOOp KOH(UTypauuu (Tpacchl) HANpPaBICHHOMW CKBaXUHBI, 0OOCHOBAHHE
IIPOGKIMH  CTBOJA  HAIPABICHHOM  CKBaXXUHBI, NPOEKTHPOBAHHWE TPAECKTOPUU
HAIpPaBJICHHBIX CKBAXKMH; 3a00WHbIE KOMIIOHOBKM Ui W3MEHEHUs HaIlpaBJICHUS
OypeHMsI CTBOJIAa CKB&)XHUHbBI; METOAbBl M YCTPONCTBA KOHTPOJS TPaeKTOPUU
HaIlpaBJIEHHBIX  CKBaXUH; OTKJIOHSAIOIIMI ~ MHCTPYMEHT; OpUEHTHPOBAHUE
OTKJIOHUTEJIEH.

SHAHUSA, YMEHUS, HABBIKH 110 3ABEPIIEHUIO KYPCA

Martpuua pe3yJbTaThbl Kypca — pe3yJbTaThbl NPo¢ecCHOHATbHOM KOMIETEHIINH

Pe3ysbTaThl Kypca KomnereHnuu 1no 3aBepiieHnio

Ilo 3aBCPIICHUIO TUCHUIIJIMHBI MAIrHCTPAHTBI U (a) (b) (C) (d) (e) (f)
JOKTOPAHTHI J0JKHbI:

3HATh 3aJjaud HamNpaBlIE€HHOTrO OypeHUs CKBaXHH U v v
OCHOBBI UX IPOEKTUPOBAHU;

yMETh BBIOpaTh KOH(UTrypanuu (Tpaccsr)
HANpaBJIEHHONW CKBOXHWHBI U O0OCHOBaHWE MPOEKIwU | v v
CTBOJIA;

IMPOCKTUPOBATH TPACKTOPHUH HAITPABJICHHLIX CKBAYKWH, 4

3HaTh ~ KOMIIOHOBKH  OypoOBOTO  CHapsiia  Juis v
HaNpaBJICHHOr0 OypeHus;

3HaTh METOJBl M YCTPOMCTBA KOHTPOJS TPACKTOPUH

Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 80 u3 117
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HaIpaBJICHHBIX CKBAKWH.

OOBSACHUTH Oocjim " 3aga4u  TCEXHOJIOI'MH 6ypeHI/I5I

HAKJIOHHO-HAMPaBICHHBIX, TOPU3OHTAIBHBIX H | Vv 4
MHOT'03a00WHBIX CKBa)KUH;

[IpuMeHSITh METOAMKY MPOCKTHPOBAHHS TPACKTOPUU v v
HaIPAaBJICHHBIX CKBAKHH;

KOMITIOHOBATb OypOBBIA CHAps[ JUIA HANPABICHHOTO | v

OypeHus;

3HaTh METOJBI M YCTPOWCTBA KOHTPOJIS TPacKTopuu | v

HaIlpaBJICHHBIX CKBAKHUH.

aHAJIM3UPOBATh  YCJIOBMSI NPUMEHEHUs OypeHus

HAKJIOHHO-HAIpPaBJICHHBIX, TOPH30HTAIBHBIX U v v
MHOT'03a00MHBIX CKBA)KHH;
000CHOBBIBATh BEIOOP PODHIIST CKBAYKUHBI; v

MNG236 — Puck MeHeT:KMeHT B He(pTerazoBoii oTpacin
KPEJUT — 3 (2/0/1)
[TPEPEKBU3UT — ®duHAHCOBBIN AHAJIU3 U OLIEHKA MPOEKTOB

HEJIM U 3AJAYN KYPCA

[emamu ABAAIOTCS U3y4EHUE MAaruCTpaHTaMU TEOPETHUECKUX U MTPUKIIAIHBIX aCIIEKTOB
UAEHTU(UKAIIMM W YIPaBJIEHUS PpPUCKaMHU, BO3HUKAIOIIMMH TIpU  pa3padoTKe
DHEPreTUYECKUX U CHIPHEBBIX AKTHUBOB.

KPATKOE OIIMCAHHUE KYPCA

MaructpanTel  M3y4arOT  NPAKTUKY  PUCK-MEHEIKMEHTA,  CIOKHUBIIYIOCS B
OTEYECTBEHHBIX  KOMIIAHWSAX, M IyTH  pELIICHHWS  YIPaBICHYECKUX  3a/1ad,
anpoOUpPOBaHHBIE B POCCHUUCKHUX CHIPHEBBIX KOMITAHMSX, MpEAJiaraeMble 3araHbIMU
KoMnaHusAMHM. Ha OCHOBE CHCTEMHOro NOAXOAA AHAIU3UPYIOTCA OCHOBHBIE OTallbl
MPUHATUS PEIICHWH B OOJACTH PHUCK-MEHEIKMEHTa, PACKPBIBACTCS B3aUMOCBSI3b
YIPABJICHUYECCKUX PEIICHUH, OPTaHU3AIMOHHOTO PA3BUTHS M (PUHAHCOBBIX PE3YJIHTATOB

3HAHMS, YMEHMUSA, HABBIKU 110 3ABEPIHIEHUIO KYPCA

Martpuua pe3yJbTaThl Kypca — pe3yJibTaThbl IPOecCHOHATbHOH KOMIIETEeHIIUH

PesyabTaTsl Kypca Komnerennuu no 3aBepiieHunIo
ITo 3aBepIIeHNI0O TUCHUTIMHBI MATHCTPAHTHI U

JOKTOPAHTHI 10JIZKHbI YMETD ... @) (b) © (a) €) (f)
3HaTh BEPOSITHOCTHYIO CYILIHOCTh PUCKOB, UX % /

OIIpEeENIEHUS U BUIbI
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3HaTh (PaKTOPBI PUCKOB U OOIIUE MPUHITUIIBI UX
OIICHKHU

3HaTh METO/IbI BBISBJIEHUS YSA3BUMOCTHU IIPOLIECCOB v v

3HaTh HOPMATHUBHO-TIPABOBYIO 0a3y CTPaxOBaHMUS
PHCKOB

3HaTh METOIMYECKHE acCIEKThI OLIEHKH yiepoa,
IIPUYMHEHHOTO B PE3YJIbTaTe pealu3alui pUCKOB

3HaTh NPUKJIAJIHBIC ACTIEKTHI OIICHKH yIIepoa,
IIPUYMHEHHOT'O B PE3yJIbTATE PEATU3ALNU PUCKOB

3HaThb TCOPCTUYCCKHEC U IIPUKIIAIHBIC ACIICKThI
CTpaxoBaHUA U XCIKUPOBAHUA PUCKOB

[TpuMeHsTh CTAaTUCTHYECKUI aHaIHU3 MpU 00paboTKe
aHaJIM3a pUCKOB

Pemiate KOHKpETHBIE 3a/1a4H, CB3aHHBIC C
KOJINUECTBEHHOM OILIEHKON pucKa

Pa3pa6aTbIBaTb KOHICIITYAJIbHBIC MOACIIN 00BEKTOB
IMMOBBIIICHHOI'O PUCKa

AHanu3upoBarh 00LIME MPUHIUIBI CTPAXOBOIO
nojuca

AHaJ'II/ISI/IpOBaTB PUCKHN NHBCCTULIUOHHLIX ITPOCKTOB V4 V4

VIMeTh HaBBIKHU JOJITOCPOUYHOIO U KPATKOCPOYHOIO / / J/
XEeIKUPOBAHMS PUCKOB

P33pa6aTBIBaTB CHUCTEMbI MCHCI[PKMCHTA PHCKaAa Ha V4 V4
PEruoHaJIbHOM U MECTHOM YPOBHAX

AHaIM3upoBaTh YSI3BUMOCTH NPOLIECCOB B OTHOIIEHNUN /
(dakTopoB pucka

CHE282 - Xwumunueckue peareHTbl B mpomeccax HeQTenoAroTOBKH H
HepTeA00bIYH

KPEAUT - 3 (2/1/0)

[NPEPEKBU3UT — Xumus HedgTu 1 raza

HOEJIM U 3AJAYA KYPCA
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Hucrummaa «XUMHAYECKHE  pEeareHThl B Iporeccax  HeTEMmoATOTOBKA U
HePTETOOBIYM» CTAaBUT IETBI0 O3HAKOMHUTH MATUCTPAHTOB C MPAKTUYCCKUMH U
TEOPETUYECKUMH  OCHOBaMH [0 TPHUMEHCHHUIO XHMHYECKHX  PEareHTOB B
HEPTETPOMBICTIOBON XUMUHU.

3amaun kypca: (opmupoBaHue y caymarened NpodecCUOHATbHBIX KOMIETEHIUH,
HEOOXOAMMBIX JJIT TPOPECCHOHATBHON NIEATETHPHOCTH B O0JAacTH TMPOBEACHUS
NPUKIIATHBIX HAYYHBIX HCCIIEIOBAaHUM MO mpobiemMaM He(TErmpOMBICIOBOM XHMHH,
MHUIIMAPOBAHUS CO3JIaHUs, pa3paOOTKH U MPOBEICHUS IKCIIEPUMEHTAIBHOW MPOBEPKH
WHHOBAIIMOHHBIX TEXHOJIOTHMH TIpH pa3pab0TKe M BHEAPCHUH B HEPTETa30100bI9y
XUMUYECKUX PEareHTOB Pa3IMYHOTO HA3HAYCHUS; COBEPIICHCTBOBAHHSA M Pa3pabOTKH
HOBBIX METOJHMK OJKCIICPUMEHTAIBHBIX HCCICIOBAHUNA (HU3UIECKUX H XUMUYICCKUX
MPOIIECCOB B HE(TETa30BBIX IMPOM3BOJICTBAX, TECTHPOBAHUS XUMHUUYCCKUX PEArcHTOB
1S He(hTerazono0bIun;

KPATKOE OIIMCAHUME KYPCA

B kypce «Xummuueckue peareHThl B Ipoleccax HEPTENOArOTOBKH U He(TeA00BIYN»
OCBSIIIIEHA aKTyaJIbHBIM 3aJladyaM HEPTENPOMBICIOBON XMUMHH, CBSI3aHHBIM C J100BIYEH,
TPaHCIIOPTUPOBKOM M NEpPBUYHONW MOAroTOBKOM HedTu. OOG0OUIEHBI U OOBSCHEHBI C
HAyyHOM TOYKM 3pPEHHUsS OCHOBHBIE NPOOJIEMbI, BO3HHUKAIOLIME TMpPU JOOBUE U
TPAHCIIOPTUPOBKE CHIPOM HEPTHU, a TaKkKe MPHU €€ MEPBUYHON MOATOTOBKE, KOTOPHIE
MOTY OBITh PELIECHbI IMyTEM NPUMEHEHUS XUMHUYECKUX pearcHToB. M3mokeHbl myTH u
METO/bl pELIEHUsl 3TUX MPOOJIEM, J1aHbl MPAKTHUYECKHE PEKOMEHIAIMU IO BBIOOPY
HEO0OXOJAMMBIX peareéHTOB HE(YTEMPOMBICIOBOM XUMUHU.

3HAHUSA, YMEHUSA, HABBIKH 110 3ABEPIIEHUNIO KYPCA

Martpuua pe3yJbTarTbl Kypca — pe3yJibTaThbl PO ecCHOHATbHOH KOMIIETEeHINH

Pe3y.111>TaT1,1 Kypca KomMmnerennuu no 3aBEPIICHUIO

ITo 3aBCPIICHUIO TUCHMIIVIMHBI MArUCTPAHTBI U
JOKTOPAHTHBI TO0JKHbI YMETD ...

@ | () | (© | (d | (o ()

3HaTh XUMHMYECKHE pEareHThbl, NpPUMEHSEMbIE B
npoueccax He(TemoaAroTOBKI u %
He(TeAOOBIYN;  TPHHIMIBI UX  PaAIMOHAIBHOTO
HCIIOJb30BAaHUs B HpaKTI/I‘IeCKOI\/'I JACATCIIBHOCTH,

OCYILIECTBIISAITh U KOPPEKTHPOBATH TEXHOJIOTHYECKUE
NpoIlecChl  NPU  CTPOUTENBCTBE,  PEMOHTE |
OKCIUTyaTallMM CKBAXUH pPa3IMYHOIO Ha3HAYEHUs | v v
npodwiIs CTBOJA HAa CyIIe M Ha MOpe, TPAaHCIOpTe U
XPaHEHHUHU YTJIEBOJIOPOIHOTO CHIPhS;

Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 83 u3 117
Hedrsaas Umkenepus WucturyTa




CITBHAEB

YHUBEPCUTETI

SATBAYEV
UNIVERSITY

9KCILTyaTHUPOBATh U OOCITY)KUBATh TEXHOJIOTUIECKOE
000pyI0BaHUE, UCTIOIB3yEMOE IIPH CTPOUTEIILCTBE,
PEMOHTE, PEKOHCTPYKIIUU 1 BOCCTAHOBICHUU
HE(TSIHBIX U Ta30BBIX CKBAXHUH, J00bIYE HEPTH U ra3a,
cOope 1 MOArOoTOBKE CKBOKUHHOM MPOTYKIINH,
TPAHCHOPTE U XPAHEHUH YTIEBOJOPOIHOTO CHIPbS;

OLICHMBATh PUCKHU U OIPENEIATh MEPHI 10
o0ecreyeHnIo 6e30MacCHOCTH TEXHOIOTHYECKUX
IPOLIECCOB B HE(PTEra30BOM IPOU3BOJICTBE;

HCCIICAOBATD TCXHOJOIHYCCKUEC ITPOLUCCCHI;

O0(QOPMIISITh TEXHOJIOTHUECKYIO U TEXHUYECKYIO
JOKYMEHTAIUIO TI0 SKCILTyaTalluu
HETEra3onpoMBICIOBOTO 000PYIOBAHUS TIPU
OPUMEHEHUH XUMUYECKUX peareHTOB.
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PET208 - MHWurerpupoBaHHasi pa3Beaka H pa3padorka HedTerazoBbixX
MEeCTOPOKIACHUIN

KPEJUT — 3 (2/0/1)

[TPEPEKBU3UT — I'eosiorusi Hed T M ra3a, 3aKkaHuMBaHNe CKBAaKUH, pa3padoTka
He(TerazoBbIX MeCTOPOXKIACHUM

HEJIb U 3AJAYA KYPCA

O3HaKOMJIEHHE O0YyYaIOIUXCs ¢ OCHOBHBIMH TEXHOJIOTHYECKUMH MIPOLIECCaMU B
He(Tera3oBoi NPOMBIIIIEHHOCTH, METOI0JIOTUEN IPOBEJCHUS T€0JI0rOPa3BEA0OYHBIX
pa6ot (I'PP) Ha HeTh 1 ra3, OCHOBHBIMM MOKa3aTeIsIMU Pa3pabOTKH MECTOPOKICHUS U
SKOHOMUYECKHMMH MapaMeTpamu pa3padoTKU.

3amauu:

- U3yYEHUE I€0JIOTMYECKOT0 CTPOEHUS 36MHOM KOPBI, 3a1€Kei HETH U ra3a, OCHOBHBIX
re0JIOr0-TEXHOJIOTMYECKUX TOKa3aTelled MPOEKTOB MPOBEAEHUSI €0JI0rOpa3BeIOYHBIX
pa6ot (I'PP) 1 ocHOBHBIX MOKa3aTesnen pa3padOTKH MECTOPOXKICHU;

- F€0JIOTOTEXHOJOTUUYECKUMHU ITapaMeTpaMu B HEPTETra30BOM NPOMBIIUIEHHOCTH;

- (OpMHPOBAHNE HABBIKOB OLIEHKH OCHOBHBIX I'€0JI0I0-TEXHOJIOTMYECKUX U
SKOHOMHUYECKUX NapaMeTpPOB.

KPATKOE OIIMCAHUME KYPCA

OcHOBBI 001IEH TeoJOTUH, CTPOEHUE IUTAHEThl 3eMiii M 3eMHOM Kopbl. OCHOBBI
JUTOJOTUH. MecTopoXxaeHue, 3alexb, JOBYIIKA. THIbl JIOBYIIEK He(TH M rasa.
OcCHOBHbBIE XapaKTEPUCTUKH KOJJICKTOPOB He(TH U rasa. YCTPONCTBO CKBAaXKUH.
OcHoBHBIE MMOKa3aTeNu pa3paboTku MectopoxaeHus (3anexu). Cramguu ['PP. Ilenu u
3amayu. MeTosbl OMCKOB U pa3BeAku 3aiiexxeid HepTu. [lomcuer 3amacoB M OleHKa
pecypcoB Hedtn u raza. OObemMHBIM MeToJ TojacdeTa 3amnacoB. Knaccudukamms
3anacoB. Cuctembl pa3pabOTKu MecTopoxkAcHUuM. PexuMbl paboThl 3anexu HeDTU U
raza. llonstue koadpduuuenta wussneuenuss Heptn (KWH). Cragum paspaboTku
MecTOpOkaeHUN. OCHOBHBIE MCTOYHUKHM INOXOJOB M 3arpar npu nposeneHun ['PP u
AKCIUTyaTalul MecTopoxkaeHus. OcoO0eHHOCTH HanoroobnoxeHus. [lonarue o yucroMm
nuckoHTupoBaHHoM goxoae (NPV) u ero pacuer. TexHUKO-dKOHOMHUYECKas OLICHKA
nposenenus [ PP u mocnenyromieit BO3AMOXHOM pa3pabOTKu MECTOPOKIACHUS.

3HAHUSA, YMEHUSA, HABBIKH 110 3ABEPIHIEHUIO KYPCA

Martpuua pe3yJbTaThl Kypca — pe3yJibTaThbl IPOecCHOHATbHOH KOMIIETEeHINH

Pe3yabTarsl Kypca KomnereHuuu no 3aBepuieHuIo
ITo 3aBepLICHHIO AU CHUIIMHBI MATHCTPAHTHI U
AOKTOPAHTBI J0JIKHBI YMETh ... @ (b) © (a) ©) (f)
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3HATh OCHOBBI I'€0JIOTHH HE(TH U Ta3a, OCHOBBI
HEPTETPOMBICIOBOTO JeNIa

3HaTh dTanbel npoBeneHuss [PP u  ocHOBHBIE
MOKa3aTeJIn pa3pabOTKHU 3aJIekKHU (MECTOPOXKICHHUS ).

n300pakaTh TUIIBI CKOIJICHUH He(TH U ra3a v v

OIICHUBATD U MPOTHO3UPOBATH PA3IUYHBIC HCTOYHUKHU
3aTpaT U JOXO0JOB IpH A00kUe HeTH U raza.

BJIaJICTh METOJIMKOW pacyeTa YucTOro
JTUCKOHTHPOBAHHOTO JIOX0/a IS TPOSKTOB B v v
HedrerazoBoii chepe.

OTIPEEIATh B3aUMOCBS3H MEKIY SKOHOMUYECKUMU U
TEXHOJIOTHYECKUMU MTOKa3aTeJISIMU Ha TPEIPUATUN
He(Tera3oBoi MPOMBIIUIEHHOCTH

AHAJIN3UPOBATh U NIPOTHO3UPOBATL PC3YJIbTAThI
B3aMMOBJIUAHUSA OKOHOMHUYCCKUX U
TEXHOJIOTHYECKHX ITOKa3aTeseh

PET224 - TloBbliienne 3¢ @(eKTUBHOCTH PAadOTHI HACOCHBIX M KOMIIPECCOPHBIX
CTAHI UM

KPEJUT — 3 (2/0/1)

I[TPEPEKBU3UT - IlpoexkTupoBaHWe U OKCIUTyaTalusi Ta3oHETEIpPOBOJIOB,
[IpoexTupoBaHue 1 SKCIUTyaTaIlMsl HACOCHBIX U KOMITPECCOPHBIX CTAHIIUN

HEJb U 3AJIAYHU KYPCA

OCHOBHOI 1I€NIBI0 Kypca SIBISIETCS MPUOOPETEHUE TBEPABIX 3HAHWUW, CBA3AHHBIX C
BOIIPOCAMH PETYJIUPOBAHUS PEKUMOB paOOThl CTAHIIUNA, TEXHUYECKOTO OOCTY>KUBaHUS
U PEMOHTA, JIMAarHOCTUKU M HCHBITAHUS OCHOBHBIX U BCIIOMOTaTEIbHBIX OOBEKTOB
CTaHIUH.

3agaumn kypca. JlanpHeliee 03HaKOMJICHUE C OCHOBHBIMH OOBEKTaMH OOCTY>KMBAHUS
HAaCOCHBIX W KOMIIPECCOPHBIX CTaHIIMH, YMEHHE YIPaBIATh PEKUMaMU pPabOThI
MepeKaunBaONINX CTaHIUM, 3HAKOMCTBO C CHCTEMOW OINEPAaTUBHOTO KOHTPOJIS
rapaMeTpoB pabOThl HACOCHBIX U KOMIIPECCOPHBIX CTaHIMN, JUArHOCTUPOBAHUE
CJIO’KHBIX PEXXHMOB PabOT ra3onepeKaynuBarOIuX U HACOCHBIX arperaTos.
KommereHnimu, KOTOPBIMM MarucTpaHThl OyayT BIaJeTh MO OKOHYAHUIO Kypca: B
aHanu3e palbOThl HACOCHBIX U KOMIIPECCOPHBIX CTaHIMH; B YMEHHUHM YIMPABIATH
pexuMaMu pabOThI MEpPEKAUYUBAIONINX CTAHIIWA, B aHAJIM3€ CHUCTEMBI OMEPATUBHOTO
KOHTPOJISI TMapaMeTpoB pabOThl HACOCHBIX W KOMIIPECCOPHBIX CTAHIIMI; B HaBBIKE
MIPOBEICHHS TUATHOCTHUPOBAHUS CJIOKHBIX PEKUMOB Pa0OT ra3onepeKavynBarONINX MU
HAaCOCHBIX arperatoB; B HCIOJIb30BaHUM HABBIKOB IPOCKTUPOBAHUS HACOCHBIX U
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KOMITPECCOPHBIX CTaHHHﬁ; B YMCHHUHU HCIIOJIb30BaHHW Hay‘IHO-TeXHH‘{eCKOfI u
cnpaBquOﬁ JIUTCPATYPbI, OIPCACICHUA TCXHHYCCKUX XAPAKTCPHUCTHK HACOCOB H
KOMIIPCCCOPOB U OICHKH UX TEXHUKO-PKOHOMHYECKOU Bq)(l)eKTI/IBHOCTI/I.

KPATKOE OIIMCAHUME KYPCA

PaccmaTpuBaroTcst mopsI0K BbIOOpa OCHOBHBIX M BCIIOMOTAaTENIbHBIX O0OpYIOBaHUM,
peryJiupoBaHue pexuma paOoTbl MPU H3MEHEHHU peXHMa TEXHOJOTHUYECKUX
IPOLIECCOB, IPOBEJIECHUE PACUETOB H3MEHEHMsI pabOyero pexuma IpU HU3MEHEHUU
(M3UKO-XUMHUYECKMX CBOMCTB MEPEKAUYNBAEMOr0 pabOyYero areHTa.

3HAHUA,YMEHUS, HABBIKH 110 3ABEPLHIEHUIO KYPCA

Matpuua pe3y/abTaThl Kypca — pe3yJibTaThl NPo(eccCHOHAIBLHONH KOMIIeTeHIIHH

Pe3yJ’[bTaTI)I Kypca KomMnereHnnun no 3aBepuieHuIo

Ilo 3aBEPIICHUI0 TUCHUIIJIMHBI MAIr'HCTPAHTBI U (a) (b) (C) (d) (e) (f)
AOKTOPAHTHI 10/I’KHbI YMETD ...

PaccunTath OCHOBHBIX MapaMETPOB HACOCHBIX v v
CTaHIIMH

OmnpenensTs mojaun, Haropa u KodQGuIreHTa

MIOJIE3HOTO JAEUCTBUS C UCTIOIb30BaHUEM v v

AHAIIUTUYCCKOI'0O BBIPAKCHHUA XAPAKTCPUCTUKHU
HCHTpO6C)KHOFO Hacoca

BriOupars pabodero pesxumMa HaCOCHBIX CTAHIIMIA v v

VMeTh  YCTpaHUTh TEXHHYECKHE HEHCIPAaBHOCTH v

HACOCOB

Paccunrath OCHOBHBIC napameTpoB v v
razonepexaynBatoniux arperaron (I'TIA)

Bri6upath padouero pesxkuma I'TIA v v
Paccunrath roKa3aTernei HaJICKHOCTH v v
KOMIIPECCOPHOTO arperara

OrmpenesisiTh MOIMHOCTH HA BXOJC HAarHetatess Io v v

napaMeTpam C)KHMaeMoro rasa

PET 207 - Un:xeHepHOe NPOEKTUPOBAHUE TEXHOJIOTHYECKUX TPYOONPOBOI0B
KPEAUT - 3 (2/0/1)

[MPEPEKBU3UT — [IIpoekTupoBaHwe © OKCIUIyaTalus Ta30HEPTEIPOBOIOB,
[TpoexTrpoBaHue U HKCILTyaTalus ra3oHe(pTeXpaHuInILL

HEJIb U 3AJJAYU KYPCA

OcHOBHOI TIeNBI0 Kypca (DOPMHUPOBAHHME TBEPIBIX TEOPETHUECCKUX M TPAKTUYCCKUX
3HAHUH MO TEXHOJOTUYECKUM TpyOompoBoaM HedTexpanwmmil (HedTebas).

3anaun Kypca. Paccuntarh (pu3MKO-MEeXaHUYECKHX CBOMCTB HedTel, HEPTEHIPOAYKTOB
M Ta3a; MPOBOJUTh MEXaHUYECKHE, TEXHOJIOTMUYECKHE M THUIPABINYECKHUE DPACUEThI
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TEXHOJOTHYECKUX TPYyOONmpoBOAOB i HepTel U HePTEHpOAYKTOB; TMPOBOIUTH
TUJPABIUYECKUE PACUYEThl A TOPAYMX TEXHOJIOTUYECKUX TPyOONpPOBOAOB, peIIaTh
BOIMPOCHI  MPOEKTUPOBAHUS TEXHOJOTHMUYECKUX TPYOOINPOBOJIOB He(TEeXpaHMIHUIL
(redredas).

KomnereHiuu, KOTOpPBIMH MarucTpaHThl OyAyT BIIQZeThb MO OKOHYAHMIO Kypca: B
aHanmu3e (U3NKO-MEXaHWYECKUX CBOWCTB He(pTel M HEPTENpOAYKTOB; B YMEHHUH
MCIIOJIb30BaTh HABBIKOB INPOBEICHHUS TEXHOJOTMYECKHX U THAPABINYECKUX PACUETOB
TEXHOJIOTUYECKUX  TpyOompoBojoB  Hedreba3; B MPUMEHEHHMH  HABBIKOB
MPOEKTUPOBAHUS TEXHOJOTHUYECKUX TPYOOIpoBOJ0B HedTeOa3; B 3HAHUU TEXHOJIOTHH
Ipoliecca MepeKavyky Mo TEXHOJIOTHYECKOMY TPyOOonpoBoay He(Tel, HePTENPOIyKTOB
U rasa.

KPATKOE OIIMCAHUE KYPCA

PaccmarpuBaroTcsi BONpPOCHl MPOEKTUPOBAHUSI TEXHOJOTMYECKUX TPYyOOIPOBOJIOB,
J€Talli W COEIUWHEHUs TpyOONpoBOIOB, TPyOONpOBOJHAS apMaTypa, CIOCOOBI
IPOKJIAJKU, METOJbl MOHTaXa TPyOONPOBOJIOB U €ro 3JEMEHTOB, UCIBITAHUE U Clayda
UX B 3KCIUTYaTalHIo.

3HAHMS, YMEHMUSA, HABBIKH 110 3ABEPHIEHNUIO KYPCA

Martpuua pe3yJbTaThl Kypca — pe3yJibTaThbl NPOecCHOHATbHOH KOMIIETEH U

Pe3y.]ILTaTI>I Kypca KomMnereHnum no 3aBepuieHnIo

IIo 3aBCPIICHUTI0 TUCHUIVIMHBI MArUCTPAHTBI U (a) (b) (C) (d) (e) (f)
AOKTOPAHTHBI 10/I’)KHBI YMETD ...

PaccuuTath (pu3MKO-MEXaHUYECKHX CBOUCTB HedTell, v v
He(TEenpOaYKTOB U Trasza

IIpoBoxHTH MEXaHWYECKUE PACYETHI TEXHONOTHIECKHX | v
TpyOonpoBo 0B HePTEeOa3

IIpoBOaUTH rUAPABINYECKHE PACUETHI v v

TEXHOJIOTHYECKHUX TPyOONpoBoAOB HedTebas3

HpOBOI{I/ITB THUAPABIMYCCKUC PACUCTBI AJII CTOSKOB,

KOJUIGKTOPOB ~ TEXHOJOTMYECKUX  TPYOONpPOBOJIOB v

HedTeba3 ¢ Moa00pPOM COOTBETCTBYIOUINX TPYO

[TpoBoauTH TUAPABINYECKHE  PacUeThI ISt

BCaChIBarOImx u Har"HeTaTreIbHbIX JIMHUH v v

TEXHOJIOTHYECKUX  TpyOOmpoBogoB  HedTeba3 cC
MoA00POM COOTBETCTBYIOIIUX TPYO

3ammTa MarucTepCcKoii Auccepraunu
KO/l - ECA2013
KPEIUT — 3

]_IeJIl)lO BbINNOJIHCHUA MaFI/ICTepCKOﬁ AUCCEPTALIUH ABJIACTCH:
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JIEMOHCTpAAS YPOBHSI HAYYHOWU/HMCCIICOBATEIHCKON KBATH(PUKAIIMA MaruCTPaHTa,
YMEHUSI CaMOCTOSITEIbHO BECTU HAYYHBIA MOUCK, MPOBEPKA CIIOCOOHOCTU K PEIICHUIO
KOHKPETHBIX HAy4YHBIX W MPAKTUYECKHUX 3a/iad, 3HaHHUsS HaumOojee oOIIMX METOJIOB U
IIPUEMOB UX PELICHUS.

KPATKOE OIIMCAHUE

Marucrtepckasi jauMccepranyds — BBITYCKHas KBaJdu(UKAIMOHHAs Hay4Has padora,
IpeCcTaBIsAoNIas coboil 0000IIeHHE PE3YIbTATOB CAMOCTOSITEILHOTO HCCIEAOBAHUS
MarucTpaHTOM OJHON W3 aKTyaJbHBIX TPOOJIEM KOHKPETHOH CIICIHAIIBHOCTH
COOTBETCTBYIOIICH OTPACId HAyKW, UMEIOIIAss BHYTPEHHEE SAMHCTBO M OTPAKAFOIIAs
XO0J1 U Pe3yJbTaThl pa3pabOTKU BHIOPAHHON TEMBI.

Marucrepckasi muccepTalus — UTOT Hay9HO-HUCCIIEI0BATEILCKONU /IKCITepUMEHTATBHO-
HCCJIEIOBATEIbCKOW padOThl MaruCTpaHTa, MPOBOJAMUBIICHCS B TEUYCHUE BCETO TEpHUOA
0Oy4eHHs] MaruCTPaHTA.

3amura MarucTepcKor UccepTalluu SBJISETCS 3aKIIOYUTEIBHBIM 3TAlOM MOJATOTOBKH
Maructpa. Marucrepckas auMccepTanus JIOJDKHa COOTBETCTBOBATh — CIEMYIOLIUM
TpeOOBAHUSIM:

— B paboTe JOJKHBI POBOJAUTHCS UCCIIEIOBAHUS UITU PEIIAThCS aKTyallbHbBIE TTPOOIEMbI
B oOiacTu He(pTH M rasa,

— paboTa JMOJKHA OCHOBBIBATHCS B OMPEEICHUM BAXKHBIX HAYYHBIX MPOOJIEM M HX
pEIICHNH,

— PpemeHHusl JOJDKHBI OBITh HAy4YHO-OOOCHOBAaHHBIMH M JIOCTOBEPHBIMH, HWMETH
BHYTPECHHEE €IUHCTBO;

— IHUccepTalMoOHHas paboTa J0KHA OBITH HaMMCaHa eAUHOINYHO;

Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 89 u3 117
Hedrsaas Umkenepus WucturyTa




CITBAEB

YHUBEPCUTETI

SATBAYEV
UNIVERSITY

MMPUJIOKEHME 1 - MATPUIIA KOMITIETEHIIUH SPE

Martpuna komnereHuuu mo Ouenke IHpoayKTuBHOIO
ILacra

eaeBasi rpynna SPE no MuHMMaIbHOM KOMIIETEHTHOCTH

3agaua

Onpenenenue
CBOWCTB ILIACTa
(mopucTOCTH,
HAaCBIIIICHHOCTD,
s exTuBHASL
TOJIIIMHA) TIO
KapOTaXHOU
WHTEPIIPETAIUH.

Onpenenenvie
JIUTOJIOTUH TIO
KapOTaxYy.

®dopMynrpoBaHue
LIEJIM TIPOrPaMMBl
THIPOANHAMUYECKN
X UCCIJIEIOBaHNN.

OBIIUE 3HAHUSI / HABBIKHU
NTUAIIA30H TJIYBUHA BBIIIE
MHUHUMAJBHOUN MHUHUMAJIBHOMN MHUHUMAJBHOUN
KOMIIETEHTHOC KOMIIETEHTHOC KOMIIETEHTHOC
™ ™ ™
Onpenenutsb Onpenenutsb Omnpenenuts TIyOuHY

CBOMCTBA U3
KapOTaKHBIX JaHHBIX
B UUCTBIX IIECKaX.

Onpenenuts
JINTOJIOTHIO U3
KOMOHHAINU
MTOPHUCTOCTH TIO
KapoTaXy B YUCTBIX
MecKax.

Onpenenuts, 4TO
MOJKHO Y3HATB O
CKBa)KMHE M IJIaCTe
OT TPaIUITHOHHBIX
THIPOIUHAMHYECKHUX
pOLEayp.

CBOWCTBA U3
KapOTaKHBIX JAHHBIX
B YHCTHIX U
CJIaHIIEBBIX

neckax. OnpenennTs
MOJIEJTb HACHIIIEHUSI
HauboJee
pacupoCTpaHEHHON
BO/IBI.

Onpenenuthb
JINTOJOTHIO OT
KOMOMHAINH
TTOPUCTOCTH T10
KapoTaxXy B UUCTBIX
MEeCKax co
CMeEIIaHHOMN
JINTOJIOTHEH.

VYuureiBas Habop
3HAYEHHUI CBOMCTB,
HEOOXOIMMBIX U3
JTAHHOTO pe3epByapa,
yKa3aTh TUITBI
HCCIIeI0BaHME,
JOCTYITHBIE ISt
WM3MEPECHHS ITHX
CBOMCTB.

CIABUTA U
HOpMaJIM3alluu B
CJIO’KHOU JINTOJIOTUH,
MHOTI'OCKBA>XKHUHHBIX
MECTOPOXKACHUSX. bbl
Th KOMIICTCHTHBIM B
HCIIOJIb30BaHUHU
IIPOrpaMMHOTO
obecrieueHus It
OLICHKH pe3epByapa.

Omnpenenuts r1youny
C/IBHUTA U
HOpMaJIM3aliH 3aTeM
JUTOJIOTHH B
CJIOKHBIX U
MHOTOCKBaXHHHBIX
MECTOPOXKACHHUSX.

Onpenenuts, 4To
MOKHO Y3HATh O
CKBa)KMHE U IIJIACTE
13 TPATUITUOHHOTO U
COBPEMEHHOTO
I'’TUC, a takxe
yKa3aTh
OINTHMAaJIbHEIE THUIIEI
HCCIICA0BAaHUE,
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JusaiiH mporpamMMbl
I'’INC gnst
COOTBETCTBHUE
PYKOBOJSIINM
MPUHIMIIAM.

Onpenenenue
CBOIICTB TIacTa
(ToIommanp
JIPCHUPOBAHHMS
JIABJICHUS,
MPOHHIAEMOCTb,
CKHH (paKTop,
paccTosiHUE JI0
rpanut) u3 I'JIUC.

@opMyIMpOBaHUE
LEJH TIPOrPaMMBI
UCIIbITAHUEC Ha
Kabere.

CITBHAEB

YHUBEPCUTETI

Onpenenutsb
MIPOIOJKUTEIBHOCTD
HCIBITAHHUS CKBAYKHMHEI,
HEOOXOUMOE JIst
U3MEpPEHUS CBONCTB
BOJIM3U CKBa)KMHEI U
IyiacTa B OJJHOPOJIHBIX,
HU30TPOTTHBIX
pe3epByapax.

OnpenenuTs CBOMCTBA
miacTa Jiis
0HO(A3HOTO MOTOKA
HedTH UM BOJIBI B
HapalluBaHUH, WIH
HCTBITAHUI
MOCTOSTHHON CKOPOCTH
notoka. ['panuisl
OTpaHMUYEHBI 10 30HAX
rae HeT notoka. [lmact
OJTHOPOIHBIN U
HM30TPOITHBIN.

DopMyaupoBaTh LEIU
[IPOrpaMMBbl UCIIBITAHKE
Ha Ka0ee.

SATBAYEV
UNIVERSITY

Onpenenuts
[IPOIOJKUTEIBHOCTD
HCIBITAHUS CKBAKMHEI,
HEOOXOUMOE ISt
HU3MEpPEHUS CBOMCTB
BOJIM3U CKBa)KMHEI U
iacTa B OJJHOPOJIHBIX,
HU30TPOIHBIX
pe3epByapax.

OnpenenuTh CBOMCTBa
racta Jijis
01HO(a3HOTO MTOTOKA
He()TH WM BOJIBI B
HapalluBaHUH, WIH
HUCTOBITAHUI
MIOCTOSTHHON CKOPOCTH.
I'panune! BKItOYAOT
OJTHO, HECKOJILKO HMJTU
MOJIHOE

3akpsbiTe. [lnact
HEOJIHOPOJHBIN U
HU30TPOIHBIN.

YuuteiBas HabOp
3HAUE€HUI CBOICTB,
HEOOXOAUMBIX U3
JAHHOTO pe3epByapa,
yKa3aTh THIIBI
HCCIIeIOBaHuUE,
JIOCTYITHBIC JIJIS
HU3MEPEHHUsI ITUX
CBOMCTB.

KOTOpPBIE JOCTYIHbI
JUISL OTIPEJICIICHUS
Tpebyemoro Habopa
CBOMCTB.

Onpenenutsb
MIPOAOIKUTEIHLHOCTD
HUCIIBITAHUS CKBAXKHH,
neouT (s), OCHOBHOE U
crnenuragbHoe
000pyIOBaHUS IS
U3MEpPEHUS B
CI/ITyaHI/ISIX C IIJI0OXO
OIpENENEHHBIX
CKBa)KMHAX U
XapaKTEPUCTHUK ILJIACTA.

OrnpenenuTs CBOMCTBA
mIacra Jjis
MHOTO(ha3HOTO MTOTOKA
rasa, He)Td U / WIn
BOJBI ¢ momoibio KB
581071
MHOTOCTYTIEHYATOTO
MeTonaa. [ paHunbl
1acTa MOTYT OBITh
3aKPBITHI, YAaCTUIHO
M30JIMPOBAHBI WU
JIepKaTh B MIOCTOSSHHOM
nasieuuu. [lnact
MOYET UMETh CIIOKHYIO
TeTEPOTCHHOCTb,
AHU3O0TPOITHBIE U OBITH
Ha KOHTaKTe (hIIIOUI0B
B 30HE BIIMSHUS
HCIBITAHHMS.

Onpenenutse, 4TO
MOJKHO Y3HATh O
CKB2)KUHE H TIJIaCTe
U3 TPAJUIIMOHHOTO U
COBPEMEHHOTO
obopynoBaHus, a
Tak)Ke yKa3aTh
ONTUMAJIbHBIE THITBI
000pyKOBaHUH,
KOTOpBIE JOCTYITHbI
IUIsL ONIpEIETIEHUS
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Onpenenenue
TUIOTHOCTH
(hiTFOHTOB, KOHTAKTHI
u
MIPOU3BOTUTEITLHOCT
Y OT UCTIBITAHHE
UIacTa Ha kabere.

Hwu3aiin npouenyp
orOopa npob Ha
32001 1
MOBEPXHOCTH JIIsI
MOy YEeHHS
perpe3eHTaTHBHBIX
TUIACTOBBIC

o pL.

CITBHAEB

YHUBEPCUTETI

OnpenenauTs TpaueHThl
H, CJIEJI0BATEIIbHO,
IUIOTHOCTH U
PACTIONOKECHUS
KOHTAaKTOB OT JIaBJICHUSI
B IIPOBOJTHBIX TECTEPOB
nnacTta. OneHuTs
MIPOAYKTUBHOCTH
HETIOCPEICTBEHHO U3
JIaHHBIX MCIBITAaHHH.

Cdopmynuposath
MPOIEAYPHI, 0OBIYHO
UCTIOJIb3yEeMBIe JIIIS
otOopa obpasma yepHoi
HedTH, TeTydel HeTH,
CYXOTO ra3a, )XHpHOTO
rasa, ¥ ra30KOH/ICHCaTa.

SATBAYEV
UNIVERSITY

Onpenenutsb
I'PaJIUCHTHI H,
CJIEI0BATEILHO,
IUIOTHOCTH U
PaCIIOJIOKCHUS
KOHTAKTOB OT
JIaBJICHUS B
IIPOBOJIHBIX TECTEPOB
miacta. OIeHUTD
MPOJYKTHBHOCTh U3
pe3yIbTaTOB aHAINA3A
JIAHHBIX UCIIBITAHUU
Ha
HEYCTaHOBUBIIEMCSI
pexuMe.

YkazaTs npoLeaypsl
orOopa npod Ha 3a00u U
TIOBEPXHOCTH IS
MOJy4eHus oOpasia
YepHOU HeTH, TeTyqen
HePTH, CyXOro rasa,
KUPHOTO rasa, u
ra3o0KOHJIeHCAaTa.

Tpebyemoro Habopa
CBOMCTB.

Onpenenuthb
T'PaJUEHTHI H,
CIIeIOBATCILHO,
IUIOTHOCTH U
pacroaoXeHus
KOHTaKTOB OT
JIaBJICHUS B
MIPOBOJHBIX TECTEPOB
miacta. OneHUTh
MPOJIYKTUBHOCTD U
JKeJIaeMBbIil THAIIa
CKBa)XHHBI TaK)Ke U3
MAHHBIX UCIIBITAHUN
Ha
HEYCTaHOBHUBILIEMCSI
PEXKUME C ITOMOIIBIO
MYJIbTH30HIHOTO
MPOBOJHOTO TECTEPA.

Jwnzalin npouenyp
otOopa npob Ha 3a00u U
TIOBEPXHOCTH ISt
MOJTy4eHHsI 00pasia
yepHOW HEPTH, JeTyden
He(TH, CyXOTo rasa,
KUPHOTO Tra3a, u
razokonjaeHcara. Ha
OCHOBaHHWU JaHHBIX,
MTOJIYYCHHBIX B TIOJIEBBIX
YCIIOBHSIX U B
nabopaTtopuu,
YCTaHOBUTH, SIBIISICTCS
nu oOpasen
JIEICTBUTENBHO
PETPE3CHTATUBHBIM WJIA
HET.
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Ormpenenenue nenu
TIPOTrPaMMBI 0TOOpa
KepHa 1
J1ab0paTOpHBIX
TpeOOBAHMIA.

CITBAEB

YHUBEPCUTETI

OmnpeneauTs CBOWCTBA,
MOJTyYeHHBIE B
YCTaHOBJICHHBIX u
CHeIHaIbHBIX
71a00PaTOPHBIX
MpoLexyp, OOBIYHBIX
1a60PaTOPHBIX
mpoueayp,
WCTIONB3YEMBIX B 3THX
WCIIBITAHUSAX, a TaKKe
HUX OrpaHUYCHHA.

SATBAYEV
UNIVERSITY

OnpenenuTs CBOUCTBA,
MTOJIyYCHHBIE B
YCTaHOBJICHHBIX U
CTIEIUATBHBIX
J1a00PaTOPHBIX
MpoIeyp, OOBIYHBIX
1a00PaTOPHBIX
Hpouenyp,
HCIIOJIb3yEeMBIX B OTHX
WCIIBITAaHUSX, & TAKKE
X OrpaHU4YCHU.
YcTraHoBUTH
MIpUMEHEHHE
uHbopMaIuu s
ITOCTPOEHUS
TEOJIOTHYECKUX U
HWH)XEHEPHbIC MOJIEIIEH

pe3epByapa.

C yueroMm nenei
WCCIICJIOBAHUS TIIIACTA,
Y cTaHOBUTH
noJIpoOHbBIE
MPOIEAYPHI, KOTOpPBIC
OyIyT UCIIOJIB30BATHCS
B KEPHOB,
HE00XOANMEBIE
KOJIMYECTBO KEPHOB,
THUIIBI U3MEPEHNUH,
9TOOBI TAPAHTUPOBATH,
4TO HCCIIeTIOBAaHHUE
KepHa JIOCTUTAET CBOUX
Leel. Y CTaHOBUTH KaK
nabopaTOpHBIE
WU3MEPECHHS JOTDKHBI
OBITH MPEOOPa3OBaHBI B
B (popMe TaHHBIX,
HE0OX0IUMOM st
WCCIIeJOBAHMUS TUIACTA.

Martpuna komnereHuuu nmo bypenuro Hepraubix u
I"azoBbIX CKBaXKMH

Heneast rpynna SPE mo MUHMMAJILHOM KOMIIETEHTHOCTH

3amaua

Hoanep:xusarb
KOHTPOJIb 32
CKBaKHHOI.

OBIIHWE 3HAHUSI / HABBIKHU
NTUATIA30H TJIYBUHA BBIIIE

MUHUMAJBHOM MUHUMAJBHOMN MUHUMAJBHOMN
KOMIETEHTHOC KOMIIETEHTHOC KOMIIETEHTHOC

™ ™ ™
Paccuurats Bec [IpoekTupoBath u/uiau [Ipoektuposats u/
OypoBOT0 pacTBOpA, OCYIIECTBIATE WJIA OCYIIECTBIATH
HEOOXOAUMBIN ISt npoueaypy no npouenypy o
nogaepKaHus BBIMBIBY YCIHECUIHOMY
KOHTpOJ‘IH 3a HpO}IBI/IBI_HeI‘OCSI KOHTpOJ'IIO
CKBaXKHHOM, U1 00BEM dbmronaa. OnpeaenuTsb OI3EMHOTO
6ypOBOI‘0 paCTBOpa, THUII HpOHBHBHleFOC}I BBI6poca.

HEOOXOOUMBIH A1
JI0JIMBA BO BpeMsI
noabemMa Tpyo u3

(bmronaa Mo TaHHBIM,
coOpaHHBIM MOCTE
GbronaompOsSIBICHUS.
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Pazpaborarb
nporpamMmy 1o
KpeIJieHUI0
CKBA’KHHbI
(pasmeps! OK,
NPOEKTHBIE
[IyOMHBI CITyCKa
OK).

IIpoexTHpoBarh
o0caHy10
KOJIOHHY.

IHonaepxusarb
COOTBETCTBUA
HOPMaTHBHBIM
TpeOOBAHUSIM.

CITBHAEB

YHUBEPCUTETI

CKBa>XHUHBI.

Pa3zpaborath
porpaMmy Io
KPCIJICHUIO
CKBaYKUHBI
OCHOBBIBASICh Ha
JTAHHBIX
COBMEIICHHOTO
rpaduka mopoBoro
JaBJICHUS U JTaBJICHHS
rugpopaspsiBa. [loHu
MaTh B3aUMOCBSI3b
MEX]y OXKHJTaeMbIM
neOuTOM U
KoH(purypanuei
ckBakunsl (HKT/
o0caHbIe KOIOHHBI).

[ToHnMaTe OCHOBHBIE
MPUHLIUIIBI
IIPOEKTUPOBAHUS
(mpouYHOCTH Ha
pa3phIB, IPOYHOCTH
Ha CMsATHE,
MIPOYHOCTH Ha
pacTsiKeHue).

[Tonumars
TpeOoBaHUS TIO
3aIUTe BOJOHOCHBIX
TOPU30HTOB ITyTEM
CIycKa U
[IEMEHTHPOBAHUS
KOHAYKTOpa/ U
TpeOoBaHUS TIO
porpaMMe IpOBOJIKH
HaKJIOHHO-
HaIpaBJIECHHBIX
CKBa)KHH.

SATBAYEV
UNIVERSITY

[Tonumare
B3aUMOCBSI3b MEXKIY
re0J0THYECKOMN
OTIOPHOM TITyOUHOU U
OTOPHOH TITyOHMHON
OypeHus.

Onpenenuts r1youHy
YCTaHOBKHU Oarimaka
KOHJYKTOpa JJIs
U30JIALNHI
BOJOHOCHBIX
TOPU30HTOB.
[TocTpouTts
COBMEIIEHHBIN
rpaduK mopoBoro
JIABJICHUS U JaBJICHUS
TUAPOpPA3PHIBA.

[IpoekTupoBath
KOHIYKTOP,
MPOMEXYTOUHYIO U
AKCIUTyaTalMOHHYIO
KOJIOHHBI/XBOCTOBUKH
JUISL TOAAEPKAHUS
IICJIOCTHOCTH
CKBa>KHHEI.

[Tonumars npouecc
10 COOJIIOICHUIO
HOPMATHBHBIX
TpeboBanuii. (Hampu
Mep, pa3paboTaTh
MpOLEAYPY 1O
JUKBUIAINH 30H, TJ€
BO3MOJKHBI TICPETOKH,
3HaTh, KAKHUE
HOPMAaTHBHBIC
JTIOKYMEHTBI HY)KHO
MOATOTOBUTH, M KaK
MIPOBEPUTH

OnTuMu3npoBaTh
KOJINYECTBO
CIIyCKaeMbIX B
CKBAKMHY 00CaTHBIX
KOJIOHH M UX
IPOEKTHBIE MTyOUHbI
CIIyCKa.
OnTuMHU3UpPOBaTh
pasMepbl 00caTHBIX
KOJIOHH U
XBOCTOBHKOB.

Bri6upats
OIITHUMAaJIbHBIC
oOcagHbIe KOJTOHHEI/
COCIUHCHHUS IS
arpecCHUBHBIX CPeT
(BABT, H2S, conu n
T.J.).

Paccunrath BEIOpOCHI
OT omnepainui Ha
OYpOBBIX YCTaHOBKAx
(3arpsi3HEHHOCTH
BO31lyXa B % OT
BBIXJIOITHBIX Ta30B
JBUTaTEneH
arperaToB Ha
O0ypoBOii, IITAMOBYIO
HE(Tb U T.11.).
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Broi0parb
nporpamMmmy
NPOMBIBKH
CKBA’KMHBI.

IIpoexTHpoBarh
npopuJib
HAKJIOHHO-
HAIPABJICHHOM
CKBA’KMHBI
(BKJIIOYAsK
npopuiib
TOPU30HTAIBbHOI/
MHOT0CTBOJILHOM
CKBAKHH).

CITBHAEB

YHUBEPCUTETI

Brerauciuth
MUHHMAaJILHBIA BeC
OypoBOT0 pacTBOpa,
HEOOXOIUMBIN IS
CO3IaHHA
MPOTUBO/IABIICHUS Ha
IJ1acT Ipu OypeHuu
Ka)KJI0ro MHTEpBaja
CKBa)KUHEL.

IToanMmatsn
B3aUMOCBSI3b MEXK]Y
CIIOJKHOCTBIO U
OOKOBBEIM
CMEIICHHEM.

SATBAYEV
UNIVERSITY

COOTBETCTBHE
HOpPMATHBHBIM
TpeOOBaAHUSIM).

[IpoexTupoBath
porpammy
IIPOMBIBKH CKBa’KHHBI
JUTSL IO PKaHUs
KOHTpOJIA 3a
CKBaXMHOU C Y4ETOM
IIPOrpaMMBl
KpETJIEHUSI CKBAKHHBI
U LEJIOCTHOCTU
nacta. Beibupats
COOTBETCTBYIOILIHE
TUIIBI OYPOBBIX
pacTBOpPOB.
YKa3bIBaTh CBOWCTBA
O0ypoBOTro pacTBopa
(manpumep,
IIJIOTHOCTD U
JOTMyCTUMAsI
¢bunbTpanys).

Bri6upats
COOTBETCTBYIOILIHE
[ITYOMHBI OTKJIOHEHUS
CTBOJIOB OT
BEPTHKAIIH,
UHTEHCUBHOCTHU
Habopa 36HUTHOTO
yriia U KOMIOHOBKH
Hu3a OypuJIbHON
KOJIOHHBI.

OnTuMHU3UPOBATH
3aTrpaThl Ha OypoBOi
pacTBOp myTeM
U3MEHEHUS
WHTHOUPYIOITUX
CBOMCTB OypoBOTro
pacTBopa.
YcraHoBuTh
KPUTHUYECKUE
MUHHMAJIbHBIE
TpeOOBaHUS K
MHTHOUPYIOIIUM
CBOMCTBaM OypOBBIX
pacTBOpPOB.

OnTuMHU3NpOBATH
nporpamMmmy o
MIPOBOJIKE U
KpEIJICHUIO
HaKJIOHHO-
HaIpaBJIECHHBIX
CKBa)XKHH BO
n30eKaHue
00pa3oBaHUs
’KeJI000B Ha CTEHKaX
HCKPHUBJICHHOTO
crBoja. OLeHUBaThL
H3HOC 00CcagHON
KOJIOHHBI ¥
pazpaboTtarh
nporpammy st
CMSATYEHUS
POOIEMBL.
PazpaGotats
nporpamMmmy o
MIPOBOJIKE
TOPU3OHTANBHBIX U
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I[Hopoupars
o0opynoBanme.

Paspaborarb
Npoueaypy st
peaju3anuu
NPOrpaMmbI 1o
OLICHKe
NapamMeTpoB
NPOAYKTHBHOI'O
nJiacra.

Paspaborarb
THIPABJIMYECKYI0
NporpamMmy
OypeHusl.

Paszpaborarn
NporpamMmy 1o
peryJiupoBaHNIo
co/iep:KaHuA

CITBHAEB

YHUBEPCUTETI

PexomennoBars
OIIPECCOBKY YCTHEBOM
apmarypsl u [1BO nus
OAAEPKAHUS
LIEJIOCTHOCTHU
cKkBakMHbI. [JoHnMaTh
JKCIUTyaTalliOHHbIE
CBOICTBa OypUIIHHOM
KOJIOHHBI U
komnoHeHToB KHBK

ITornMaTs cocTOsTHIE
CTBOJIA CKBAKUHBI JIJIST
YCHEITHOTO
MPOBEJICHUS
KapoTaxka B
HeoOCaKEHHOM
CTBOJIC.

I[ToHnMaTL OCHOBHEIE
HpI/IHIH/IHBI MCXAaHUKHU
JKUIKOCTH U
HCHBIOTOHOBCKUX
(bmronI0B.

ITornMaTs OCHOBHEIE
OIepaluu 1o
pEryIupOBaHUIO
COZICpKaHUs TBEPIOU

SATBAYEV
UNIVERSITY

[Mon6upars
KOoH(UTypanuu 0JI0Ka
MIPEBEHTOPOB,
YCTaHOBUTh
TpeOOBaHUS K
onpeccoBke [1BO nHa
pabouee naBieHHE.
Paccuurtats TOHHO-
MUJTEO TSt
MepEOCHAIICHHUS
TaJIEBOW CHUCTEMBI.
Paccunrats
MIPOYHOCTH Ha CMSITHE
MIPU TOCAJIKe
OypHJIbHOM KOJIOHHBI
Ha KIJIMHBS.

[Tonnmats
B3aMMOCBS3b MEXIY
peuentypou
OypoBOTo pacTBopa,
LIETIOCTHOCTBIO CTBOJIA
U BUJIAMHU KapoTaxa,
KOTOpPBbIE€ MOTYT OBITh
YCIEIIHO MPOBEACHBI
B CKBa)KHHE.

PaccunTate mageHue
JIaBJICHUS B
3JIEMEHTax
LUPKYJIALUOHHON
CHCTEMBI U
ONTUMHU3UPOBATH
TUJPAaBIUKY
nmonota. IloanmaTe
MPUHIIUIIBI
SKBHBAJICHTHOM
LUPKYIALUOHHOU
IJIOTHOCTH.

[TonOupats
CTaHJIapTHOE
obopymoBaHue MO
PETyJINPOBAHUIO

MHOT'OCTBOJIBHBIX
CKBa>XHH.

[IpoexkTupoBars
o0opynoBaHue AJis
OypOBOIi YCTaHOBKH
CIEUaTIBbHOTO
HA3HAUEHHUS C LIETIBbIO
ONTUMH3ALIUU 3aTparT.

[IpoexkTupoBats
npouenypy mno
nposenenuto ['JIC B
CJIOKHBIX YCIIOBHUSX.
(manpumep, B/IBT,
MoOUIbHAsE MOPCKast
OypoBasi yCTaHOBKa).

HNurerpuposatsb
TUPaBINYECKYIO
IIpoOrpaMmy ¢
re0JIOTUYECKUMHU
YCIIOBUSAMH U
MIPOrpamMMon
IIPOMBIBKH.

[IpoekTupoBath
9KOJIOTUYECKU
0e30IMacHy0
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TBepAoH (asbl.

Paspaborarb
nporpammy
LeMEHTHPOBAHUS

CITBHAEB

YHUBEPCUTETI

(ha3zsl.

ITornMmatsn
HOpPMaTHBHBIC
TpeboBaHus (3amuTa
BOJOHOCHBIX
TOPU30HTOB,
HU30JISIHS 30H, U
1.1.). [lorumats
MPUMCHEHHUE
OCHOBHBIX
IIEMEHTHBIX T00aBOK.

SATBAYEV
UNIVERSITY

COZCpPKAHUS TBEPIOU
(hazel (BUOpoOCHTO,
MEeCKOOTCIIUTENb U
WJIOOTIEIUTEND) IS
TUJPaBINYECKOU
MpPOrpaMMbl OypeHHUSI.

PazpabatbiBathb
pelenTypol
IIEMEHTHBIX
PacTBOpPOB C
COOTBETCTBYIOLIECH
MPOKAYMBAEMOCTBIO U
IPYTUMU
HE0O0XOIMUMBIMHU
TpeOOBAHUSIMU 1151
YCTEIIHOTO
MIPOBEICHHUS
LIEMEHTHBIX padoT.
[Tonumatp
MIpUMEHEHNE
CTeIUaTbHBIX
IIEMEHTHBIX JI00aBOK.

3aMKHYTYIO CUCTEMY.

IIpoexkTupoBarh
LIEMEHTHbIE PaObOTHI
JUTSL CKBAYKHH,
OYpPHUMBIX B CIOXKHBIX
YCIIOBHAX
(mermyOokue
NEPETOKH TIACTOBBIX
BO/JI, [10JI3€MHbIE
BBIOPOCHI T.11.).
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CITBAEB

YHUBEPCUTETI

SATBAYEV
UNIVERSITY

Matpuna komnereHuuii mo Pazpadorke Heranbix u
I'azoBbIX MecTopokaeHuun

enaeBasi rpynna SPE no MunHMMaabHOM KOMIIETEHTHOCTH

3amaua

ITonnmanue n
NpUMeHeHue
CTAHJAAPTHOIO U
CIeMaIbLHOI0
AHAJIN3A KePHA.

IIpencraBienue
KOJUIEKTOPCKUX
CBOMCTB

IIpoBenenue

OBIIUE 3HAHUSI / HABBIKHA
JIUAIIA3OH T'JIYVBUHA BbBIIIIE
MUHUMAJBHON MUHUMAJBHON MUHUMAJBHON
KOMIIETEHTHOC KOMIIETEHTHOC KOMIIETEHTHOC
™ ™ ™
ITonnmatsp Hcnonp3oBaTe 1aHHBIE IToHuMaTh ¥ IPUMEHATH
TPaAUIIHOHHBIE 10 CTAaHIAPTHOMY CcIenalbHbBIE aHAIN3

J1a00paTOPHBIC METOIbI
Uil ompeneneHus &,
MPOHHUIIAEMOCTH U
HACBIIIIEHHOCTH U 3HATH,
KaK MHTEPIPETUPOBATH
JaHHBIC.

ITonumats, Kak
CTaHAAPTHBINA aHAIU3
KEpHa UCIOJIb3YyeTCA
IS OTIPENIEIIEHUS

3¢ PEeKTUBHON TONIIMHBI
¥ KOHTAKTBHI.

ITornnMaTs Ba)XKHOCTH

aHaNIM3y KepHa JJIst
rpynmupoBanue/
KOPPEJAIHMS JaHHBIX MO
KEpHY U OIPEe/ICITUTh
N3MEHEHUE
MPOHHUIIAEMOCTHU H
HEOHOPOIHOCTH.

ITonumarts, kak
CTaHAAPTHBIN aHAIU3
KEpHa UCIOIb3yeTCA
JUI OTIPENIEIICHUS
3(PEeKTUBHOI TONIIUHEI
¥ KOHTAKTBHI.

[IpumensaTe

KepHa, BKIItoYas
KalWUISPHOE JTaBJICHUE
|/ oTHOIIEHUS
HACBIIEHHOCTh —
rI1yOHHa, KOPPEJSILHUU C
KapOTaXHBIMHU
JIAHHBIMH, OI[EHKa
YPOBHS CBOOOTHOM
BOJIBI / TIEPEXOTHON
30HOM, pacipeiesieHue
1op TI0 pa3Mepam u
OTHOCHUTEIBHOU
IIPOHHUIIAEMOCTH.

Hcnonp3oBanue kepHa
u RFT nanHbIX,
HHTETPUPOBATH
JMUHAMUKY TUTaCcTa U
I'’IUC ¢ nanabIMU
TEOHAYKH IS
OmpeeICHUs
IJTACTOBOT'O HACIIOCHUS
u

HENPEPBIBHOCTU. YBsI3a
Th U3MEPEHHBIE JaHHEIE
C U3BECTHON 0CaJOYHOM
Cpellou.

BrImoaHsaTh
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aHAJIN3a KapoTaxKa
U MHTepIpeTannm.

Bomoanenne PVT
aHaJIN3a.

IMonumanue u
onpeaeeHne
noseneHue ¢aspl
HedTH M raza.

Omnpenenenue
HAYaJIbHBIX
YCJIOBH IJIACTA U

CITBHAEB

YHUBEPCUTETI

Pa3MTUYHBIX KapoTaxa K
CKBaXMHE KOPPEISAIUU
nerpoduznIecKux
JAHHBIX.

IlonnMaTh 3HaUCHUE
HedTH, ra3a U BOJBI
PVT pannbix u
HU3MEPEHUS, a TAKXKE
METOJIbI IPUMEHEHUS.

[ToHMMaTh MPUHIUTIEL
(hazoBoro MOBEACHMS,
YTOOBI OTJIMYNUTH OOIIIHE
CBOICTBA U ITOBEJCHUE
4yepHOH HedTH, TeTyuen
HedTH, cyxoro rasa,
JKUPHOTO ra3a, u
ra30KOHJIEHCATHOT'O

pe3epByapa.

Paccuurats Bo Brilie
TOYKH HACBIIIICHUSA C
HCIIOJIb30BaHUEM

SATBAYEV
UNIVERSITY

KapOoTa)KHbIE
pe3ynbTaThl (YAenbpHOe
conpotusienue, FDC /
CNL, ramma kapoTax u
AKyCTUYECKUH KapoTax
B OTKPBITBIX CTBOJIAX, U
CBL, TDT,
HaKJIOHAMETPHUS,
yIIIepoA, KUCI0pod U
KapoTax B
JKCILTYaTal[MOHHOU
CKBa)KHHE)
KOppENIUpOBATh
MOPUCTHIE U
HENOPUCTHIE
JIUTOJOTUYECKHE
3JIEMEHTHI U3
KapOTa)KHbIX TaHHBIX U
KepHa. MHTepnpeTupos
aTh KapoTax B
JKCILTYaTal[MOHHOU
CKBa)KHHE.

OLEeHNUTh BAIUIHOCTD
nanabix PVT, u
KOPPEKTHPOBATH
pe3yabTaThl, YTOOBI
WCIIPaBUTh

omunoOkn. O1eHNUTH
nauasie PVT ot
HE(TSHBIX U Ta30BBIX
CBOWCTB U KOPPEJISLIUIL.

[TonnmaHue NPUHIUTIOB
YpaBHEHHS COCTOSIHUS U
€ro UCIIOJIb30BaHHUE B
XapaKTePUCTHKE
JKUIKOCTH.

PaccuuraTh nnactoBoe
JaBIICHUE U3
unTepnperanun RFT /

KOJMYECTBCHHYIO
WHTEPIPETAIUIO U
aHaJK3 B OTKPBITOM
CTBOJIE U 00CAKEHHBIX
ckBakuHax. OnpenenuT
b JIaBJIEHUS B
OTAENBHBIX CIOSX U
BKJIaJ B OOIIMI ITOTOK
OT Ka)KJIOTO OTHEIHHOTO
CJI0S1.

Paccuurate PVT
JaHHBIE W3
KOMIIO3HIIMOHHOTO
aHanM3a He)TH U rasza ¢
UCIIOJIb30BaHUEM
KOPPEJISIIUY WIH He-
EOS (ypaBuenue
COCTOSTHHSI) MOJICIIH.

Onpenenuts /
aHaJIM3UPOBATH
KOMIIO3UIIMOHHBIC
3¢ deKThI.

OLeHnuTh IUIaCTOBOE
JNaBJIEHUE U3
HUHTEPIPETALNU

Pazpaborano: kadenpoit
Hedrsaas Umkenepus

Paccmotpeno: 3acenanue YC
WucturyTa
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CIOTHAEB SATBAYEV
YHUBEPCUTETI UNIVERSITY

JKHIKOCTH K03 pHuIIHEeHTOM MDT. HCIIBITAHUS
KOHTAKTBI. C)KMMAaEMOCTH. HEyCTaHOBHBILIEECH
JaBJIeHUE
AHaJIN3 oHOro / PaccunTaTth Bo BrIIIE O1leHUTD BIIUSHAS OLEHUTh BIASHUS
MHOrogasHoro TOYKH HACBILICHUS C MIPOAYKTUBHOCTH IIPOAYKTUBHOCTH
II0TOKA B HCIIOJIb30BaHUEM OTHOCUTENBHOMN OTHOCUTENBHOUN
I1aCTOBBIX ko3 uenToM MPOHHUILIAEMOCTH, NPOHUIIAEMOCTH,
yCI0BMsIX. CKUMAEMOCTH. HOTJIalIeHHE, HOTJalIeHHe,
HEOJHOPOIHOCTD U HEOJHOPOIHOCTD U
TpaBUTAIIOHHEIE / TpaBUTAIOHHEIE /
KalWUIIpHbIE / BSI3KHE KaluUIIpHbIE / BSI3KHE
CHWJIBI, PACUETHI MTOTOKA CHUJIBI
(dmouna.
Onpenenenne PaccunTaTh 3amacel IIpumMeHuTs METOIBI Bxitounts J-kpuByro
3anacoB He()TH WM HedTH nnm raza B MaTepHaITBHOTO SW — rnmyOuHa B
rasa B I/IaCTOBBIX IUIACTOBBIX YCIIOBUSIX U3 OamaHca, B TOM YHCJIE MOJICYETE
YCI0BHSIX. CBOWCTB IOPOJ U ra3o0BOM IIANKH H 3amacoB. Paborats
GIAFOUIOB U MPUTOKA BOJBI, JJIS Pa3IUYHBIX POPMEI
re0JIOTUYECKOTO OTIPEJICIICHHUS MaTepHaTbHOTO
n3onaxur. [lonnmars HavalbHOH HeQTH U OayaHca U OmpeeNuTh
MPUHIUT rasa B IJTACTOBBIX HauboJiee MOIXOAAIIYI0
MaTepHaIBHOTO YCIIOBHSX. hopmy s
OanaHca 1Jis IpUMEHEHHE IS
OTIpesieeHHUs 11000T0 THIIA CUTYALUH
Ha4daJIbHOW HE(TH WK JUTSI TIOJICUETa 3aracoB.
rasa B IJTACTOBBIX
YCIIOBUSIX.
Hcnons3oBanne [ToHMMaTh TPUHIMIIEL [IpuMeHnTH METOIBI BBITh 3HAKOMBIM C
TPAAMUMOHHOIO nuzaitHa ['’JIUC u I'’INC (B ToM uncie HUCIBITAHUSIMH 1
merona I'/TUC, aHaJiM3a Jj1s OLlCHKU KBK, KB/I, Tect JaHHBIMH U3
YTOObI IOHSITH M XapaKTEePUCTUK 3aKayuKH) JJIs CTUMYJIMPOBAaHHBIX
BBINOJIHATH CKBa)KHMHBI ¥ TLJIACTA. OnpeIeNneH s CKBaXHH (THAPOPA3PhIB
AHATN3. XapaKTePUCTUK rIacTa, KUCIOTHAs
CKBa)XMHBI U o0OpaboTka) u
wiacra. Beraucinte UCIIOJIb30BaHUE
BEpPTHKAJIbHBIC / TpeicepoB Ui aHaIn3a
TOPU30HTAIbHBIE yTeH MoToKa
MOKa3aTeNH ¢daronna. Paccunrarh
NPOAYKTUBHOCTH CKHH 3P PEKT XOJIOTHOM
CKBaYKUHBI. BOJBI JUIS
HarHeTaTeIbHBIX
CKBa)XHH.
Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 100 u3 117
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IIpumenenue
COOTBETCTBYIOLIUX
onpeneneHun
3anacoB HeTH 1
rasa.

BrinosHenue
OIICHKH JOOLIYH
HedTH M raza.

IHonumanue
XapaKTepUCTHK
noToka ¢uirona0B
He(TAHBIX IUIACTOB
U ompe/ieJieHue
NMPOM3BOAUTETBHOC
Th IIACTA.

CITBHAEB

YHUBEPCUTETI

ITonumars paznuune
MEXIY pa3IuIHBIMU
KaTeropusaMH 3amaca, B
TOM YHUCJIE JOKa3aHHBIE,
BEpPOATHBIC U
BO3MOKHBIE KATETOPUH.

ITornmats
COOTBETCTBYIOIIHE
JTUATIa30HBI

KO3 UIHEHTOB
U3BJICYUCHUA IJIA ZIaHHOﬁ
MOPOJIbI U CBOMCTB
(hIIOU0B W PEXKIMOB
I1acra.

IToHnMaTh pa3iauyHbie
METO/IbI OIICHKH

3¢ peKTUBHOCTH pabOTHI
J1acTa 1mo JaHHBIM
JIOOBIYH.

SATBAYEV
UNIVERSITY

ITonumats paznuuue
MEXYy pa3IuIHBIMU
KaTeropusMHU 3amaca, B
TOM YHUCJIE I0Ka3aHHbIE,
BEPOATHBIC U
BO3MOKHBIE KATETOPUH.

OLeHuThL
COOTBETCTBYIOIIHE
JUaTIa30HbI
KodppunrenTa
U3BJICUCHUS U
paccYuTaTh U3BJICUCHUS
JUTSL MECTOPOXKACHHS
WJTU pe3epByapa
TIPUMEHSS
TpaIuIMOHHBIC
(meTepMUHUPOBAHHBII
U TIPEJICTaBIICHUE)
METOJIBI PEKUMBI
iacra.

[TpuMeHSTh TIPUHITUTIBI
peKUMa TUIACTa,
MaTepUaIbHBINH OallaHC,
HOJJIePIKaHIE
JaBJICHHUS,
BOCCTaHOBJICHUE,
aHaJM3 MaJIeHue U
BOJIyMETpHKA TSI
OTpe/ieeHHs
MIPOU3BOAUTEIILHOCTH
iacra

He(pTu. Onpenenurs,
e JUIst
nepdopupoBanus
IOOBIBAIOIINAX U
HArHETATEeJIbHBIX
CKB&)XHH C y4ETOM
CTEICHU CBS3U

IloHnmaTts U ymMeTh
MPUMEHSATh
CTaTUCTHUYECKHUE
METO/IbI WJIH OIIEHKY
pesepBa ¢
HCIOJIb30BaHUEM
BEPOSITHOCTH,
HCIIOJIb3YsI
COOTBETCTBYIOIINE
JINaTa30HBbI
HEOIIPEIeIEHHOCTU U
BEPOSITHOCTH OLICHOK.

PazpaboTats MeTompl
JJIs1 TIOBBIIIICHU A

KO3 uIrenTa
HU3BJICUCHUA HJIA
HIMPOKOTO AWANa3oHa
CBOMWCTB mopoAd U
(hmronoB st
Pa3IMYHBIX METOJIOB
BOCCTAHOBJICHUS C
UCTIOJIb30BaHHEM
Pa3IMYHBIX METOOB.

IIprMeHATE KOHYCHBIE
¥ MHOTO(a3HbIC
METO/IbI aHaJI3a JUIsS
pacdeToB U3BJICUECHHS
HE(PTH U ONITUMAIBHOM
paspaboTku
MEeCTOPOXIeHUs. Pekom
€HJI0BaTh, KOT/Ia
NPEKPaTUTh JOOBIYY U
nepe3aBepIInTh
CKBa)XHHY.

Pazpaborano: kadenpoit
Hedrsaas Umkenepus

Paccmotpeno: 3acenanue YC
WucturyTa
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IMonumanmne
XapaKTepPUCTUK
noroka ¢quiron10B
ra3oBbIX ILIACTOB U
onpenejieHle
NPOU3BOAUTEIBHOC
Th ILIACTA.

Anamm3
BOCCTAHOBJIEHUS
pe3epByapa /
JKUIKOCTH MO/
BTOPUYHBIMH HJIH
YCOBepIIEHCTBOBAH
HBbIX MEXaHU3MOB
H3BJICYEHHS.

Ilonnmanue n
NPUMEHEeHHUe
MPOLECCOB LI
H3BJIeUEHHE U3
HETPAAULMOHHBIX
ra3oBbIX
pe3epByapoB.

CITBHAEB

YHUBEPCUTETI

ITonumars paznuyHbIe
METO/IbI OIIEHKU
MIPOU3BOTUTENFHOCTh
IIacTa MO JaHHBIM
TOOBIYN.

3HaTh OCHOBHBIC
MEXaHH3MBbI
MOBBIIICHUS
He(TeoTHaUN U UMETh
BBICOKYIO OIIEHKY MX
pUMEHEHHUE

3HaTh OCHOBHBIE
MIPOLIECCHI U3BIICYEHHE
W3 HETPAAUIIMOHHBIX
ra3oBbIX PE3ePBYapoB, B
TOM YFHCJI€ CIIAHIIEB U
YTOJBHBIX IUIACTOB.

SATBAYEV
UNIVERSITY

JIaBJIICHUS U
HETIPOHHUIIAEMBIX TTOPOI.

[MpyMeHATs TPUHITUITBI
pexrMa TacTa,
MaTepHabHBINA OajaHc,
MO/ ICpIKAHNE
JIaBIICHHS,
BOCCTaHOBJICHUE,
aHaJM3 MaJIcHUue U
BOJIYMETpHUKA IS
omnpeeIcCHHs
MPOU3BOAUTEIHHOCTH
miacra

HeTH. OnpenenuTs,
re Juist
nepdopupoBaHus
IOOBIBAIOIINX U
HArHEeTATENbHBIX
CKBXXUH C YYETOM
CTETICHU CBS3U
JIABJICHUS U
HETMPOHHUIIAEMBIX TIOPO/I.

[ToHMMATh TPUHIIMITEI
MOBEJICHUS pe3epByapa /
(hmonga
BOCCTAaHOBUTH
MIPOLIECCHI TIPU
CMEIITNBAIOIIETOCS,
XAUMHAYECKOE
3aTOINICHHUE, HA OCHOBE
MapOBBIX TEILIOBBIX U
MPOIIECCHI CTOPAHMS.

PaccuuraTh pe3epBbl U
CKBa)KHUHHEIE /
IJIACTOBEIE
[IPOU3BOJAUTEILHOCTH; II
OHMMATh MPUHIUIIBI
JI0OBIYM
[IPOU3BOIUTEILHOCTH
MEeTaHa yrOJIbHBIX

IIprMeHATh KOHYCHBIE
U MHOTO(a3HbIC
METO/BI aHAIH3A JIIS
pacyeToB U3BJIEUYECHUS
HE(PTH U ONITUMAIIBHOM
pa3paboTku
MECTOpPOXKIeHUA. Pekom
€HJI0BaTh, KOT/Ia
MIPEKPATUTH TOOBIYY U
Tepe3aBepIInTh
CKB&)XHHY.

IIpumenenue
KOHIIETILINY TIpolecca
POEKTUPOBAHHUS
(manpumep,
yhpaBJeHHe TpopuIeM,
JIaBJICHUS,
TEeMIepaTyphl, COCTaBa
¢aronza, NPUEMHCTOCTD
U T.J.), 9TOOBI
BBIYUCIIUTH
POU3BOIUTEIBHOCTD
WHKPEMEHTHOTO
U3BJICUYCHUSI.

IlonumMaTs aHaIU3
JI0OBIYY Ta3a u
yaaJieHue BOJBI s
100bIYM METaHa
YTOJbHBIX

miactoB. ONEHUTD
H3BIIEUCHUE B METaHAa

Pazpaborano: kadenpoit
Hedrsaas Umkenepus

Paccmotpeno: 3acenanue YC
WucturyTa
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OunennBanmne
IIACTOBOM
NPOM3BOUTEIBLHOC
TH ¢ IOMOIILIO
MOIeJITMPOBAHUS
I1acTa

IMonumanue u
NPUMEHEeHHUe
peleHHe & aHAIN3
pMCKa I OLEHKHU
k03¢ punmenTa
OTBJICKAEMOCTH U
MPOrHO3MPOBAHUS
MPOU3BOAUTEIHLHOC
TH IJIACTA.

CITBHAEB

YHUBEPCUTETI

[TornmaTs 1 MPUMEHATH
MOJAEIUPOBAHMS IS
aHanm3a
MIPOU3BOIUTEIHHOCTH U
ONITHMH3AIUT
pa3paboTku
MECTOPOXKIECHUMN.

[ToHuMaTh KOHIETIUH
MPUHATHUS PELICHUN U
aHaJIN3a PUCKOB U
UMETH OIICHKY
KITFOYEeBBIX (PAKTOPOB,
OTIpEEIAIOIINX
HEOIPEeAeTICHHOCTh
Koadunrenrta
W3BIICYCHUS U
MPOU3BOAUTEIHHOCTH
IUIacTa.

SATBAYEV
UNIVERSITY

I1J1aCTOB.

Hcnonp3oBaTh
OCHOBHBIE TIPHHIIHIIBL
pa3paboTku
MECTOPOXKIEHUM, B TOM
YHCJIe TOTOKA Yepe3
IIOPUCTHIE CPEBL,
OTHOCHUTENBbHYIO
IIPOHULIAEMOCTH,
y3JI0BOM aHalu3 U
MHOTO()a3HBIA TOTOK
IUTSL OLEHKH OJWHOYHBIX
CKBa)XHMH U HE(DTIHBIX
WJIN I'a30BbIX
pe3epByapoB.

MOoKeT OnpeesuTh
OCHOBHBIE Pa3pabOTKU
MECTOPOXKACHUN U
reoJoro-
reopu3nyYecKue
(hakTOpPBI, BIUSIONIUE HA
KO3 GUIHEHT
U3BJICUCHHUS,
KOJIMYECTBO CKBaXHH,
HEOOXOAUMBIX U
npouiIb
MIPOU3BOACTBA.

YTOJIbHBIX IJIACTOB.

O3HaKOMHTHCS CO
CTIeINAT3UPOBAHHBIMHI
METOIaMHU
MOJICTTUPOBAHUS (TaKHX
KaK METOJIbI PEIICHUS
MaTPHUYHBIX,
YUCJICHHOTO aHAJIN3a,
BEKTOPU3AIINY, aHATH3
KOHEYHBIX JJICMEHTOB /
Pa3HOCTH H
napasienbHOU
o0paboTku). Onpenenu
Th YY4aCTKH pe3epByapa,
KOTOPBIC HAXBATaHHBIC
HJIN HEpAIIUOHAJIBHO
CJIMBAIOT U ONPEACIIUTh
HOBBIE MECTa CKBa)KHHBI
C T€OJIOTHIECKIM
BXOJOM. 3HATh U OBITH B
COCTOSIHUT
UCII0JIb30BaTh
MIpOorpaMMHEIE
obecrieueHus s
XapaxkTepu3anuen
pe3epByapa,

aJanTamms
MOJIETH, ’
MIPOTHO3UPOBATH
Oymymiye pe3yJbTaThl.

Moset onpeeanTh
KOJINYECTBEHHO
MIJIACTOBBIE
HWHXXCHCPHBIC
HEOTPEIEIICHHOCTH B
KOHTEKCTE IPYTUX
HEOIPEeICICHHOCTEMH,
UCIIOJIb3YA
COOTBETCTBYIOLIUE
JIAana3oHbl
HEOIPEACICHHOCTH U
COOTBETCTBYIOIIUX
METOOOB IIPUHATHUA
pellleHui U aHaIu3a

Pazpaborano: kadenpoit
Hedrsaas Umkenepus

Paccmotpeno: 3acenanue YC
WucturyTa
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Haomonennst
pe3epByapa

CITBHAEB

YHUBEPCUTETI

3HaTh OCHOBHI
HaOoIeHNE 3a
pesepByapom. Cioco6HO
CTh JIOCTYyTIA K
OCHOBHOHW MH(pOpMAaIHH
Y TIPEIOCTaBUTh UICH
JUTSL YITy9IICHUS.

SATBAYEV
UNIVERSITY

CrocoOHOCTH 1aTh
TOYHBIE PEKOMEHIAINN
0 yIYYIICHHUIO
MIPOM3BOAUTEIEHOCTH
4yepe3 MOBTOPHOE
3aKaHYMBaHUe, OypeHue
HOBBIX CKB&)KUH,
PacCCTaHOBKHU CKBaKHH
HarHeTaHUs U T.1.
PazpaboTaTh muaHbl u
MPOIIEYPHI TOT Ke

s dekr.

PHUCKOB.

Pazpaborats KpaTKO- U
JOIITOCPOYHBIE TITaHbI
JIOOBIIH B PE3EPBHI IS
pe3epByapoB. AKTUBHO
CJIeI0BaTh
MIPOU3BOAUTEILHOCTH
CKBa)XHHBI U
IIPEIOCTABIIATh
PEUICHUH IS TIPOOJIEM.

Pazpaborano: kadenpoit
Hedrsaas Umkenepus

WucturyTa

Paccmotpeno: 3acenanue YC
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CITBAEB

YHUBEPCUTETI

SATBAYEV
UNIVERSITY

Martpuna komnereHuuu mo TexHnosrorusam [oosruu Hedru
u I'aza

HeseBast rpynna SPE 1o MUHMMAJIbHON KOMIIETEHTHOCTH

3amaua

Jwuzarin HKT gis
JIOOBIYH / YCITIOBUIA

OBIIHUE 3HAHUSI / HABBIKHA
NTUATIA30OH I'JIYBUHA BBIIIE
MHUHUMAJBHOUN MHUHUMAJIBHOMN MHUHUMAJBHOMN
KOMIIETEHTHOC KOMIIETEHTHOC KOMIIETEHTHOC
™ ™ ™

IlonuMaTts, 9TO
KOJIOHHA

MoxeT BBIYUCIIATH
TOYHBIE U3MEHEHUS

[IpoexTupoBaTh TO *ke
caMoe€ JUIA BEICOKOH

TIpH CTUMYJIALMHA COKpaIaeTcs Win JUTAHBI WA CHITY TeMIepaTypsl /
YIJIMHSIETCS U3-3a nakepa 3a cuer A4BJICHHC IPH
U3MEHEHUH B MOPILHEBOIO KOPPO3IHOHHOU CPeAc,
Hanpumep, H »S, CO 7,
T SppETEL BIIMSIHUE Ha TU3alH.
TeMIlepaTypax B BEIITyYHBaHUE TPYOBI,
polecce TEeMIIEpaTyphl,
CTUMYJISILIUN U BUHTOOOpa3HOM
J00BIYU CKpy4YMBaHHUE.
[pouemypa Paccunrats Ob6nanarb 3HAaHUEM O IIpoexTupoBars ke B
TITyIICHUC 1 IUIOTHOCTD XHUJKOCTU IIOCJIEIOBATEIIbHBIX CJIOJKHBIX YCIOBUSIX,
JKBANAIHN [IIYIIEHUs, TI0OKa3aTh niarax, Haupumep, HaIllpuMep, OCHOBHBIE
o011yt 6e30macHo JIOBUJIbHBIE PabOTHI,
OCBEJOMJIEHHOCTb O JUKBUIUPOBATH cMsTHE 00caHOM
HE0OXOANMMOCTH TaK)kK€ 1 MOHTUPOBATh KOJIOHHBI, BEIOPOCHI,
IIPOBEACHUS JUISl Ha4aJIbHBIX cBaOMpOBaBHHUE.
ornepanuu 06e30macHo, OIIEpaLni;
cienysi KOMIIaHUU U MoAiepKaHUU
HOPMAaTHUBHBIX MIpaBUIIbHOMN
TpeOOBaHUU U YIpaBIECHUI
reOMETpUH CTBOJIA CKBa)XKMHBI BO BCEX
CKBa)XKMHBI B orepanusx; yMeHue
PEKOMEHTyEMBIX MPaBUIIBHO
rIIyOuHax. yCTaHaBIUBAThH
MIOCJIEI0BATEIbHOCTD
orneparui ¢
HECKOJIBKUMH
CTaIUSIMU OTI€paLIi,
BKJIFOYAsi U3BJICUEHUE
000pynoBaHUs U
Pazpaborano: kadeapoit Paccmotpeno: 3acenanue YC Vreepxkaeno: YMC KasHUTY Crpanuna 105 u3 117
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CITBHAEB

YHUBEPCUTETI

SATBAYEV
UNIVERSITY

N300 30HBI.

I'PI1 / kucnoTHas 3HaTh OCHOBHBIE Paccuurarh [IpucmocoouTs 10OaBKH
obpaboTka moxaenu I'PII1 HEOOXOUMBIN pacxo / PEOIIOTHIO KUAKOCTH
rpajiieHTa 1 YYHUTBIBAs MMOTEPS JUTS BHICOKOH
KJIFOUEBBIX JaBJIEHUS 1 TeMIepatypst,
napameTpoB. Paccuut OTpaHUYCHUS HSRIEEIY NG
aTh 0a30BOEC MAJICHHUE ckopoctu. U3MeHuTh
JaBJICHUS B CUCTEME IIJIOTHOCTh
13-3a TPEHHUS C nepdopupoBanue s
y4eTOM BCexX nogadu oobema npu
MapaMeTpoB U H 3aJJaHHON CKOPOCTH U
JaBJICHUST 00pabOTKH (bMKCUPOBAHHOTO
Ha 3a0o0e. MTOBEPXHOCTHOTO
JaBJICHUS B
pa3IMYHbIC 30HBI, &
Tak)Xe pamep u
MIPOYHOCTH TIPH
BBIOOpE
npomnmnanta. Crnoco6H
OCTbh O0BEAUHHUTD
BKJIFOUUTH JKEJTaHHOU
P/1B
MPOCKTUPOBAHHUH H
SKOHOMMKH.
Iporenypa [ToHnmarte O6nanath 3HaHUEM O IIpoexkTupoBaTh
KarnpemMoHTa HCIOJIB30BaHUA MOCJIEI0BATEIBHBIX LEMEHTHUPOBAHUE O]
BRITFOYAIOLINE JAQHHBIX 110 marax, Harpumep, JABJICHUEM IS
CIIEATyrOLHE PabOTEI [IEMEHTUPOBAHUIO JIsI rpaduK 3aKaYKu JUIs IPOCKAaJIb3bIBAHHE
HEMCHTHPOBAHHC oTIpeIeICHUS 3a71aBKU WU rasa win
1o JaBJICHHUEM U o o~
HOBTOpHOE npobaemHoit 30H, ['K cOalaHCUpPOBaHHOM TOPU3OHTAJIBHBIX
S — / KOC nnst npooku. Crioco6HOCT TpyO, MOMOJIHEHUE
CKBAKHHEL KOppEeISIUH 30H, b PaCCUHTATh MUKPOTPEIIHHEI.
YMETh pacCUMTaTh COOTBETCTBYIOIINE
TUAPOCTATHIECKOE BBICTpEJIa MIOTHOCTH
JIaBJICHUE C yYacTUEM / pazmep nepdopanuu
JBYX WK Oojee TpeOyeMbIX YCIOBUM
JKUIKOCTEH JIOOBIYH.
pa3IuYHOU
IIOTHOCTH, 00heM
1eMeHTa, 00beM Tpyo,
OCBEJIOMJIEHHOCTh O
HE00X0IMMOCTH
MIPOBEICHHS
orepanuu 6€30macHo,
cienysi KOMIIaHUU U
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V31moBoi aHanu3

IToBepxHOCTHOE
obopyioBaHHe

MexaHu31pOBaHHBII
Cc11oco0 100bIM

CITBHAEB

YHUBEPCUTETI

HOPMATHBHBIX
TpeOOBaHUH U
Tr€OMETPHUHU CTBOJA
CKB2)KUHBI B
PEKOMEHTYEMBIX
ryOrHaXx.

3HaTh, 4YTO
OITHUMabHas
KOH(QUTYpaLUU MIPH
JIOOBIYH SIBIISIETCS
GyHKIHEH HaYaIbHOM
XapaKTePUCTUKH
MPUTOKA, TIEPETaioB
JaBJICHUS B CTBOJIE
CKBa)KMHEI,
COCTOSIHHE
MTOBEPXHOCTH U
KOH(pUrypauuu
CTBOJIA CKBAKMHBI
HeoOxoaumMo Oyner
YYHUTHIBATH
W3MCHCHHS B
IMOBEJCHMH IIJ1acTa U
W3MECHEHHS B COCTaBE
noo6siBaeMoM (irrousie
B TCUCHHE BCETO
JKU3HEHHOTO IUKJIa
JIOOBIYH.

3HAThL BIAUSTHUS
W3MEHEHHNS TaBICHUS
U TeMIIepaTyp Ha
CcOCTaB JOOBIBaeMOit
KUIKOCTHA U
OCHOBHBIC
o0opynoBaHUs s
pasneneHus u
JIOBEIEHUSI
yrIeBOAOPOA 10
TOBAapHOTO Ka4yecTBa .

3HaTh Ppa3JINYHBIC
BapUaHTHI JJIA
OKa3aHHA IMOMOIIHU

SATBAYEV
UNIVERSITY

CnocoOHOCTh
MIPOCKTUPOBATH
COOTBETCTBYIOIIYIO
KOH(UTypanuio
CTBOJIA CKBaKHUHBI
3aJaHHOU
HaYaJbHBIMHU U
IJITAHUPOBAHHBIMU
XapaKTEePUCTHKAMU
MIPUTOKA, COCTOSIHUE
MMOBEPXHOCTH, COCTAB
0OBIBAEMOTO
¢bmounna.

Croco0HOCTh
IPOEKTUPOBATH
Ha3eMHBIE
o0opyaoBaHUS IS
pasnueneHus
I0OBIBaEMBIX
hrounaoB,
00pabaThIBaTh
KUJIKOCTH JI0
TOBapHOTO Ka4yeCcTBa U
/ NI TOCTAaBUTh
MPOJIYKT ISt
MIPOJIAXKH.

CnocoOHOCTh
BBIOPATH U
MIPOCKTUPOBATH

Croco6HOCTh
MPOEKTHPOBATH
COOTBETCTBYIOIIYIO
KOH(pUrypauuro
CTBOJIA CKBAYKHHBI
MIPH MTOBEPXHOCTHBIX
YCIIOBHSIX, TAKMX KaK
MOJBOIHBIX UJIN
rTyOOKOBOJIHBIX
onepanui uiu
BBICOKOI'O JABJICHHS,
3aKaHYMBAHUE MPH
BBICOKHX
TeMIiepaTypax
MIOMOJTHEHUH C
HEYTJIEBOAOPOIHBIMU
KOMIIOHEHTAMHU.

Croco0HOCTh
MPOEKTUPOBATH
Ha3eMHBIE
o0opyaOBaHUS IS
pasneneHus
TOOBIBAEMBIX
(bmronoB,
o0pabaThIBaTh
XKHUJIKOCTH J10
TOBapHOTO Ka4yecTBa U
/ WA TOCTaBUTH
MPOIYKT TSI

PO IaKH.

IIpoexTupoBaTh
COOTBETCTBYIOIIEH
croco® no0buu A

Pazpaborano: kadenpoit
Hedrsaas Umkenepus

Paccmotpeno: 3acenanue YC
WucturyTa

Vreepxkaeno: YMC KasHUTY

Crpannna 107 n3 117




Kaporax B
9KCILTyaTallMOHHBIX
CKBKHHAX

Habmronenue 3a
JIOOBIYOM

CITBHAEB

YHUBEPCUTETI

P TIOITbEME
OOBIBAEMBIX
(hIIOUI0B; OCHOBHBIC
JIAaa30Hbl JaBJICHHUS
A 00BEMOB JKUIKOCTH
JUISL Ka)KJI0r0
BapHaHTa MOJAbEMA; U
TUAPABINYCCKUC U
MEXaHUYECKHUE CUJIBI,
CBSI3aHHBIE C KaXKIBIM
BapUAHTOM.

3HaTh OCHOBHEIE
KOC, uTo0n1
o0ecneunTh
MEXaHUYECKYIO
LIEJIOCTHOCTb,
U3MEPUTH 3a00MHbIE
rmapameTpbl, OIICHUTH
MMOTEHIIHAI
YTIIEBOJIOPOIA U
MO/AIePKATh
3a00lHbIe onepanui,
BKJTFOYas
3aBepIICHUE, OYUCTKY
Y JTMKBHIUPOBAHHUE.

3HATh OCHOBBI
HaOII0IeH1E 3a
100610, CrrocoOHOC
Th JTIOCTYIIa K

SATBAYEV
UNIVERSITY

COOTBETCTBYIOLICH
CHUCTEMY TOOBIUN TSt
THIIUYHOTO
JIHaIa3oHa JaBJIeHUN
1 00BEMOB KHUIKOCTH
JUTSL TPAAUITMOHHBIX
omnepanui, BKIvas
HCIIOJIb30BaHUE
Pa3IUYHBIX
CKBa)KMHHBIX HACOCOB
CBSI3aHHBIX C
Ha3eMHBIM
obopynoBanueMm. O0b
€IMHATE JKEJTaHHOM
P/1B
MPOEKTUPOBAHUU U
OLIEHKH DKOHOMUKH
3aKaH4YHMBaHHe/
MEXaHU3UPOBAHHBIH
CII0c00 JOOBIYH.

CnocoOHOCTE
UHTEPIPETUPOBATH U
BKJIKOYATh JAHHBIC U3
KapOTaXXHBIX padoT B
HpOCKTI/IpOBaHI/IC nu
BBIIIOJTHEHHUE
onepaulxm TaKHuX Kak,
3aBepIleHHe, OUHCTKA
nu J'II/IKBI/I)II/IpOBaHHI/Ie
TUTSL TPATUITUOHHBIX
He(bTSIHBIX " Ta30BbIX
CKBaKHH.

Croco0HOCTH IaTh
TOYHBIC
PEKOMEH/IAIUH TI0
YIYUIICHHIO

3aKaH4YHMBaHUC
TOPHU30HTAJIbHBIX
CKBa>XHWH HJIU
TAXKEIIBIX YCHOBHﬁ,
TaKuX KakK
APKTUYCCKHE, MOPCKU
€ UJIK IIOABOJHBIC
orepanuu.

Croco0HOCTh
MHTEPIPETUPOBATH U
BKJIIOYAaTh JAaHHBIE U3
KapOTaXHBIX padOT B
MPOEKTUPOBAHUE U
BBITTOJTHEHHE
oTiepaIuy TaKuX Kak,
3aBepUIEHUE, OYUCTKA
Y TUKBUIUPOBAHHUE
JUTST CKBaKUH
TOPU30HTAIBHBIX, C
BBICOKHMM JaBJICHHUEM,
C BBICOKOH
TeMrepaTypou uiu
MIPHU CIIO0KHBIX
CUTYyalllil KOHTPOJIA
CKBa)KHH.

Paspaboratsb
KPaTKOCPOYHBIE U
JOJITOCPOYHBIE IIETTH
JUTSL KPYITHBIX

OCHOBHOM no0eruu. Paszpaborars IIOJIEBBIX

uHpopmanuu u IIJIAHBI U IPOLIEAYPHI AKTUBOB. AKTHBHO

npeaoCTaBUTh UACU JJIA Ha6J'IIOI[eHI/Ie. CJICO0BaTh

AJI YIIydYIICHUA. MPOU3BOAUTCIBHOCTH
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CKB)KHHBI U
MPEIOCTABIIATH
pEIICHUY st
mpooJIeM.
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MPUJIOKEHME 2 — PEHEH3USI PABOTAJATEJIEN

WHCTHTYT NOJIMMEPHBIX
MATEPHAJIOB H TEXHOJIOTHil

Institute of Polymer
Materials & Technology

Pecnybnuka Kasaxcran, 050013,
r.Anmartsl, yn. Carnaesa 22,
Ten.: +7-7272-925080

E-mail: skudai@mail.ru

Republic of Kazakhstan 050013,
Almaty, Satpayev Str. 22,
phone: +7-7272-925080

E-mail: skudai@mail.ru

Review of the graduate program
“6MO070800 — Petroleum Engineering”

Reviewer: Iskander Gussenov
PhD in Petroleum Engineering
Engineer at PO “Institute of
Polymer Materials and Technology”
+7 705 419 63 85

iskander.gussenov@gmail.com

After | review the graduate program, | can conclude the following. The graduate program
6MO070800 is designed for petroleum engineers who pursue master of technical science. This two-year,
full-time program is supposed to provide students a solid scientific background in different branches of
petroleum engineering, including hydrocarbon exploration, reservoir management, fluid dynamics,
reservoir simulation and enhanced oil recovery. Also, the students have a wide choice to elect specific
courses like advanced petrophysics, reservoir evaluation methods, geomechanics, drilling and placement
of horizontal and multilateral wells, advanced economy assessment of petroleum industry projects, just to
name a few. In my opinion, the inclusion of these elective courses into the tuition program is necessary to
train the students to effectively utilize the workflow concepts now prevailing in the oil industry, and
prepare them to work in multidisciplinary teams.

| would also like to highlight that the tuition program includes research and pedagogical practice
modules, which are obligatory for all students. Thus, the program is not just about formal lectures,
problem classes and computer exercises. It is supposed to develop research skills and pedagogical
background, which, in my opinion, makes it different from undergraduate courses.

Hopefully, after completing the obligatory course “history and philosophy of science” students will
become more interested in acquiring additional knowledge of physics, chemistry and applied mathematics
through their future careers. Also this course can help understand how science, technology and society
interact with one another, at different times, in different places and on different issues. History and
philosophy of science | studied during my master's program at the University has turned out to be one of
the most valuable courses | ever had.

Based on the above, | can recommend the graduate program to be implemented, as, in my
opinion, it meets the requirements laid out for the future professionals in Petroleum Engineering.

Sincerely,

PhD, Iskander Gussenov Almaty/January 2019
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Mcx.Ne: 003
28.01.2019
PELIEH3UA
Ha nporpammy nocseBy30BcKOro obpasoBaHus
no cneuuanbHoctu — «HedTteraszosoe geno»
ObpasoBaTtenbHasa nporpamma Mo cneuuanbHoctTm — «Hedrerasosoe aeno»

pa3paboTtaHa 3aBeaylolWMm U npodeccopcKo-npenosasaTeslbCKMM cocTaBomM Kadeapbl
«HedTtaHasa uHKeHepua» NHcTUTyTa reonormmn u HedTerazosoro gena nmeHun K.TypbicoBa
KasHUTY nmenu K.U.CaTtnaesa.

ObpasoBatenbHaa nporpamma Mno crneumanbHocTM  «HedTerasoBoe  ageno»
onpezenseT nporpaMmmHblie obpa3oBaTesibHble Leau, pe3yabTaTtbl 0byyeHusa obyyatowmxcs,
HeobxoaMMble YC/NOBUA, COAEPKAHUE U TEXHONOTUN ANA peanusaumm obpasoBaTesibHOMO
npouecca, OLUEHKYy M aHaiM3 KayecTBa obydyatowmxcs BOBpems 0bOyvyeHMs W nocne
OKOHuYaHuA. Ol BKAOYAET y4ebHy Mporpammy, coAepaHvue AUCUMMNIWMH U pes3ybTaTbl
obyueHus U apyrue matepuanbl ana  obecrneyeHus KauyecTBEHHOro obpasoBaHwusA
obyyatowmxcs.

ObpasoBaTtesibHasa Mporpamma COAEPKUT MOAYNb 06f3aTeNbHbIX AUCUMUMIUH U
OMCUUMMHBI MO BbIBOPY, 3HaHUA KOTOPbIX NO3BO/ISKOT OCBOUTb Hay4YHO-UCC/eA,0BaTENbCKUN
MOAY/b U NMPaKTUKO-OPUEHTUPOBAHHbIN MOAY/b.

Takum obpasom, peueHsupyemas ObpasoBaTesibHas Nporpamma fno crneymanbHoCTU
— «HedTerazoBoe fes0» MNO3BOJISET FOTOBUTbL CMELMANUCTOB KOHKYPEHTHOCMOCOOHbIX KaK
BHYTPW CTPaHbl, TaK ¥ HA MEXKAYHapOAHOM PbIHKe TPYAa U MHTErPUPOBATh HaLMOHAIbHYO
nporpammy B MnpoBoe obpasoBaTe/ibHOe MPOCTPAHCTBO, a TaKKe OTBeyaeT TpeboBaHUAM
HOPMaTUBHO-MPABOBbIX JOKYMEHTOB, PeriameHTUpyoLLMX pa3paboTky Of.

PeueH3seHT

CoBeTHUK gupektopa KMITI A.H. HbicaHranves
[OKTOp TEXHUYECKNX HayK

npogeccop

.

g

\ ~

KMGP A Repsbicaticari
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. 022-05/0
28.10.2005
KA3AKTbIH M¥HAA TEONOMUANBIK () KABAXCKWA HAYYHO-WUCCNEQOBATEJIbCKUMA
BAPIAY fblfiIbIMU-3EPTTEY MHCTUTYTbI ‘, FEOHOFOPA3BEAC{:4HI=M HEQ’)TﬂHOH WHCTUTYT
. “KMIBf3U” §\\ ,//%,/4 KasHUIPU
s =
060011, Kazax; Pecnybi Ameipay ., 9 6u k-ci, 434 060011, Pecny6nuxa KasaxcmaH, e. Amsipay, yn. Alimexe 6u,43A
men.: (7122) 30-40-00; 30-40-08, ghaxc: (7122) 30-40-09 | KasHUrPn men.: (7122) 30-40-00; 30-40-08, gpaxc: (7122) 30-40-09
e-mail: info@kaznigri.kz L J e-mail: info@kaznigri.kz

HAO «KazHHTY um. K.A.CaTmaeBa»
Ne O]9/ OFE Pextopy UK. BeiicemeToBy
ot'd9" . 20@.

PENNIEH3U S

Ha obpasoBarensryo nporpamMmy no cnenuansHoct 6M070800 — Hedrerazosoe memo,
YpoBeHE TIporpammbl «Marucrparypa», pa3spaboTaHHYIO MTpodeccoOpCKO-IPenouaBaTeNbCKIM
cocraBoM Kadenpsl «Hedrsanas mmxeHeprsa» Huctutyra 'comormu m Hedrerasoporo mema
Kasaxcxoro Hanmonaneroro HMcenenorarensckoro Texuuueckoro YHueepcuteta umenyu K.
Carmaesa.

O6pazoBarensnas mporpamma «Hedrerasosoe memo» cocTaBleHa B TECHOM
COTpY/IHUYECTBE ¢ HHAYCTpHeH M [1pu3BaHa OCYLIECTBIATE OOyHeHHE MAarucTPaHTOR
HedTerasopomy memy. JUIA TOCTYIIEHAS B MarWcTpatypy YCTAQHOBIEHBI TpeGOBaHHSA IO
OCBOCHHM HEOOXOIMMBIX TPEPEKBH3MTOB, TEM CAMbBIM IO3BOJSIS H3Y4YaTh MaTepHan 6ojee
YTIyO/IeHHO,

OTa mporpaMMa MmaeT MAarMCIpaHTaM HeoOXOIMMbIA oObeM 3HAHHH H HABBIKOB,
Tpelyroumxcs ans paboThl B 06nacTi pa3paboTky u [oOkaH HedTH U rasa, a TakKe IPOBEACHHS
HAYYHBIX HCCITeJOBAHMI.

SIBHEIM TPCRMYIIECTBOM JTaHHOK OOpA30BATENBHON TPOrPAMMEI SIBIISIETCST HAIMYHE
aKKpe/MTalMH MEKIYHAPOAHOTO aBTOpHTETHOTO areHTcTBa ASIIN, BEICOKO KOTHpyromerocs B
Esporte # crienMarH3HpyIOMerocs Ha HHXCHEPHBIX ¥ €CTECTBEHHBIX HAYKaX.

MarmcTpanTam MpeocTaRNAETCS BOIMOXKHOCTE TOIy9eHHs. ABOMHOA MEXyHapoHOM
KBAUIMQHKAIMA MarucTpa MO Ppe3yisTaTaM BTOPOro roja oOy4eHHs B 3apyGemHBIX
yHuBepcuterax-napriepax CIIA, crpam 3amagnoit Espomsl m Pocewn. B wacTHOCTH, ¥y
MaruCTpanToB, OOYYalOMEXCA TO JAHHOH IIporpamMMe, €CTh BO3MOXKHOCTB TIPOIOIDKHTE
ofyuenne 1o coemHatbHOCTH — «lloj3eMHBIe pe3epByaphl JHEpTHH» [0  TIPOrpaMMe
JBYIMINOMHOH MarucTpaTyphl, paspaOOTaHHOH COBMECTHO ¢ (PaHUY3CKAM YHHBEPCHTETOM
Jlotapurrin (Ppannus). MarncTpanTsl akTHBHO YYacTBYIOT B TIpOTpaMMe AKaAeMHYecKOif
MOOH/IBHOCTH B yHHBepcHTeTax 3amamHoit u Bocrounoit Esponsl. CTOMT OTMETHTH TecHBie
aKaJICMAYCCKHE M HaydHbIC CBA3M ¢ YHHBepcmTetoM [lItara [lemcunbBaHms, 3aHMMArOIIEro
ITOe MECTO B MHPOBOM DEHTHHIE YHMBEPCHTETOB II0 HAIPABIIEHHIO «IOOBMA TONC3HBIX
HcKonaeMerx» mo Bepcuu areHTeTBa QS World University Rankings, Muposoro mumepa B chepe
OLICHKH YHHBEPCHTETOB.

S peKOMeH]TyIO TaHHYIO0 06pa30BaTENbHYIO IPOrPaMMy, TaK KaK OHA OTBEYAET MHPOBBIM
CTaHmapTam B 00/1aCTH IIOCNIERBY30BCKOTO 06pa30BaHHs.

: Cucrema menerxventa kavecrsa CT PK HCO 9001-2009 (ISO 9001:2008)
¥ Cucrema MenezsEMenta npodeccuonaibnoii tesonacnocTu n 3x0possa CT PK OHSAS 18001-2008 "
Cucrema axogornyeckoro menemmenta CT PK HCO 14001-2006 (ISO 14001:2004)

Anmbin cena 2012
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MUK KZ699651000007184184 8 AO Forte Bank
BHUK IRTYKZKA

munara@kaznigri.kz
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«llenn Kasaxcran
Nesenonment 6 B »unuans
Kasaxcran PecnyGnuxkacs), 010000
AcTtana kanacel, Cuifanak k-ci 25
«Ancapn» Buanec opranuirul, 7 kabar
Ten + 7 (7172) 555 444
@axc + 7 (7172) 555 443
Tipxey Mexexann
Kasaxcram PecnySnmkacet, 060002
Aruipay K. Asarmsik kew , 2] B nurep

®unuan «Wenn Kasaxcran
Oesenonment 6 B.»
Pecny6nuka Kasaxcrad, 010000
r Actana, busHec ueHTp sAxcapy
yn Cuiranak 25, 7 atax
Ten.. + 7 (7172) 555 444
Dakc: + 7 (7172) 555 443
Qpuanseckui aapec
Pecny6nuka Kalaxcraux, 060002
. Atbipay, yn. Assareik 2[] Nurepa 6

The branch «Shell Kazakhstan
Development B.V.»

7 Floor, "Ansar” Business Center
25 Syganak St., 010000, Astana
Republic of Kazakhstan
Tel.: + 7 (7172) 555 444
Fax: + 7 (7172) 555 443
Registered Branch
Letter B, 20 Azattyk St., 060002
Atyrau, Republic of Kazakhstan
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To: Head of Petroleum
Engineering Department
Satpayev University

22a Satpaev str.

050013, Almaty

From: A. Jamankulov

Asset Development Lead

for NCSPSA & Pearls

Shell Kazakhstan Development B.V.

REVIEW OF THE PETROLEUM ENGINEERING GRADUATE PROGRAM

Shell Kazakhstan employees (Arman Jamankulov Asset Development Lead for NCSPSA
& Pearls, Jasmeet Saluja Asset Development Lead for KGK, Zhuldyz Galiakpar Social
Performance Advisor) visited Satpayev University, Oil & Gas faculty during the 15th - 16th Nov
2018 trip. The purpose of the visit to get acquainted with current education program and initiate
Industry Advisory Board (IAB).

The graduating department «Petroleum engineering» carries out development and
implementation of professional educational program in the specialties of the graduated studies
and is responsible for the compliance of the educational process with the state compulsory
standard of graduate education and the qualification requirements for licensing educational
activities.

The department «Petroleum engineering» that implements professional graduated study

programs provides:

- Graduated students have a chance for research internship at The University of
Lorraine (France); including research center LEMTA, engaged with mechanical
engineering. Some of the students currently doing their research with Colorado
School of Mines (USA) and The Pennsylvania State University (USA).

- The department has six research grants financed by government, four research
projects are sponsored by private oil companies and foundations, one grant for
commercialization of obtained research results. Research areas cover main petroleum
domains: transportation, drilling, reservoir and production engineering. Graduate
students have the potential for conducting relevant research that meet the conditions
of oil and gas industry.

- Department has a computer class with certain software’s available for simulation of
some petroleum processes from geology to transportation. Educational licenses were
granted by Schlumberger.
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The scientific component of the educational program formed from research work (for educational
programs of scientific and pedagogical direction) or experimental research work (for specialized
educational programs), the preparation of scientific / methodical publications and the
implementation of a thesis for the academic degree of (PhD) or doctor in profile.

The graduate educational program in petroleum engineering provides necessary knowledge,
research skills and gives certain opportunities. We refer to the assessment and recommendations
given by Dr. Erdal Okzhan, professor and department head of petroleum engineering.

’ ~
Asset Development Lead C 1/ , 7 . A. Jamankulov
for NCSPSA & Pearls Al (S A7
Shell Kazakhstan Development B.V. <
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HPUJIOKEHME 3 — PEHEH3UA BY3-IIAPTHEPA
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-~ PennState

Serguei N. Lvov, Professor Ph: (814) 863-8377
Department of Energy and Mineral Engineering Fax: (814) 865-3248
Department of Materials Science and Engineering  Email: Ivov@psu.edu

EMS Energy Institute The Pennsylvania State University

College of Earth and Mineral Sciences 207 Hosler Blde.
University Park, PA 16802

January 29, 2019
To Whom It May Concern:

I have looked at the Master Degree program in petroleum engineering that 1s under development
at Satbayev University and have got some thoughts as follows.

Global energy consumption is growing rapidly as the world is developing. However. oil and gas
resources will be much less accessible in future, and far more advanced technology will be required
to extract them. This means that the future hydrocarbon production will deal with unconventional
resources. such as heavy oil, shales, gas hydrates and tar sands. The petroleum industry. therefore,
needs more highly qualified engineers specializing 11 a wide range of areas.

All specialty aspects of graduate petroleum engineering program that meet Department of
Petroleum Engineering faculty’s areas of expertise can serve as potential specialization areas for
both course selection and thesis topics. Example areas of particular emphasis by the department
include reservoir engineering. reservoir pressure maintenance by waterflooding and gas injection.
tertiary recovery. computational fluid flow, drilling, process economics. computer-visualization of
petroleum systems and transportation of oil and gas by pipelines.

The programs aim to provide students with all the skills and knowledge necessary for their chosen
profession so that they are immediately operational upon graduation. The programs also prepare
them for changes that will oceur in the context of the current power generation transition.

The educational program offering knowledge of the physies of reserveirs and rock-fluid
interactions should be key factors for optimizing production. The complementary skills of
engineers are essential to its success. Through this program, students should master the methods
and tools used to optimize more sustainable production of oil and gas fields.

Students in the subject areas of process and petroleum engineering at Satbayev University benefit
from the detailed instruction they receive on a suite of industry-standard software packages that
include: PETREL. Eclipse. tNavigator, Techlog, KAPPA and PIPESIM.

There is a lot of research going on in many different areas. Chemieals for fracturing, new hydraulic
fracturing techniques, new chemicals for EOR, new ways to produce from oil sands including
SAGD and VAPEX processes, new algorithms for reservoir and geomechanics simulations, ways
to couple rock mechanies and fluid flow simulations, ways of upscaling, production of coal bed
methane. There is a special laboratory with modem equipment at Satbayev University to support
these research activities.
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However, the reviewed program has no support discipline in physical chemistry helping students
to better understand a variety of processes faking place in some petroleum engineering
technologies such as the enhanced oil recovery. In addition a discipline that describes how
different loads mmpact the materials stability and possible degradation would also be useful

In summary, my conclusion is that the petrolenm engineering graduate program at Satbavev
University is dignified program comparing to any other international prototype.

Sincerely,

5@92?4:.@ yovys

Serguei N. Lvov
Professor, Energy and Mineral Engineering & Materials Science and Engineering
Director, Electrochemical Technologies Program of the EMS Energy Institute
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