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Mporpammy ovcumnavHbl paspaboTan(a)(n) NPopekTop no Hay4yHow aesatenbHoct Hypranves [.K.
Pektopat K®Y , Danis.Nourgaliev@kpfu.ru ; 3amectutens gupektopa ueHtpa natos 65.B. ueHTp
LOMONHUTENbHOrO 06pa3oBaHNs, MEHEOXXMEHTA Ka4ecTBa 1 MapkeTuHra VIHCTUTYT reonornm un
HedbTerasosbix TexHonorun , BoVPlatov@kpfu.ru ; nixeHep YcmaHos C.A. kadpenpa reopunamnkm un
reoMHdPOPMaALNOHHbBIX TEXHONOrMA VIHCTUTYT reonorum n HedoTerasoBblX TEXHONOMNIA ,
SAUsmanov@kpfu.ru

1. Lenu ocBOEHUs BUCLUMNAUHbI
O3HaKoMUTb CTYOEHTOB C TEOPETUYECKMMM OCHOBAMUN METOLOB YBENNYEHNS HEGTEOTAAUN.
The aim is to give EOR fundamentals.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

[aHHas yuebHas aucuunnnHa BkntodeHa B pasgen " 51.B.00.10 AncumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 05.04.01 Meonorusi 1 0THOCUTCS K 0653aTENbHBIM OUCUUMNHAM.
OcBavBaeTcs Ha 2 Kypce, 3 ceMecTp.

Ins nayseHuns gucumnnuHbl "MeToLbl yBeNMYeHust HegpteoTnaun" HeobXxoAMMO 3HaKOMCTBO
CTYLLeHTOB C kKypcamu 'eonornyeckoro MogennpoBaHust n Paspabotkn MeCTOpPOXAEHUA HEQRTM 1
rasa B 06beMe KypCOB BbICLIEN WKOMbl €CTECTBEHHOHAYYHbIX (PaKybTETOB.

To start the "Enhanced oil recovery" course students have to get "Geological modeling" and
"Reservoir engineering" courses.

3. KomneteHuuu obyyatoLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

PacwmdppoBka
LLincpp komneTeHumu npuobpeTaemMon KOMMNeTeHL N
FOTOBHOCTb MPUMEHEHNS Ha NpakTnke 6a30BbIX
obLenpogeccnoHanbHbIX 3HaHWA TEOPUM U METOLOB
AK-10 cosgaHns, agantaumy U UCNonb30BaHWUS rMApPOANHAMNYECKIX
MoZenemn Npu peweHnn Hay4Ho-NPoM3BOACTBEHHbIX 3anaY (B
npocpeccroHanbHble .
(Mpocp COOTBETCTBUM C NpodounemM Noarotoeku) ready to apply in
KOMMeTeHuun) , . : !
practice the basic general knowledge of creation, history
matching ang using of reservoir simulation models for research
and industry (according to Master orientation)
MNK-9: -
n HOCTb Tatb C UH Mauuven B r
(MpOCPEcCHOHaNbHbIS anﬁg?oéc HbE(acéeomax AtCJiIit cﬁ)o\?vo?ll{linethe ir?t%?r?g;D "
KOMMeTeHuunn) P y

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaTb:

- ObnapaTtb TEOPEeTUNYECKMMN 3HAHUAMM O 3aKOHaxX ABUXEHUS dontonaos B l'IOpVICTOVI cpene n ®EC
nopo.a KOIIEKTOpPOB

- Possess the theoretical knowledge on fluid transport in porous media and reservoir properties

2. IONXEH yMeTb:

- Co3paBatb rmapoaMHaMMyeckme Moaen MECTOPOXAEHNI YyrNeBOAOPOLOB, 3anyckaTb KX Ha
pacyeT 1 npocMaTpmBaTtb pedynbTaThl

- Create reservoir simulation models, launch them and observe the results
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3. DONXEH BnaneThb:
- OCHOBHbIMI HaBblkaMn N3y4YeHNst METO0B YBENNYEHNS HEPTEOTAAYM
- The general skills of enhanced oil recovery

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMANHBI COCTABNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHDBI 3a4eT B 3 CeMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AOMnycKa K 3ayeTy
28 6annos.

86 6annos 1 bonee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOaynto
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl n yacobl
ayauToOpHOM paborThbl,

Paspen
Henens UX TPy A0EMKOCTb Tekywume coopmbl
NI Bcuannaael - (CeMeCTRcoyecrpa (8 vacax) KoHTpon
Nex ImI'IpameecKmeJ1a60parop|-u>|e
L 3aHATUA paboTbi

Tema 1. BeeneHune YCTHbI ONpocC
1. Introduction 3 1-2 1 0 0

Tema 2.
» [Knaccncpukaums MYH 3 3.4 5 0 5 TecTnpoBaHue

‘|IEnchanced oil recovery
methods classification

Tema 3. [lepBryHbIE TecTnpoBaHue
3MYH Primary EOR 3 | 6 | 2 0 4

Tema 4. Tepmnyeckne TecTupoBaHue
4IMYH Thermal EOR 3 | 78| 2 0 4

Tema 5. He
5.[Tepmnyeckne MYH 3 9-10 1 0 4 TecTiposaHie

Non-thermal EOR

Tema . Itorosas 3ayer
" |dopma KoHTpoOnNA 3 0 0 0

Ntoro 8 0 14

4.2 CopepxaHue OUCLUMNIMUHbBI
Tema 1. BeepeHue Introduction
neKuunoHHoe 3aHsitne (1 4aca(os)):

BeeneHune S1anbl kypca. lNpenHasHavyeHue kypca. lNMoHatne MYH. Introduction Course subjects.
Course orientation. Enchansed oir recovery.

Tema 2. Knaccudpukauma MYH Enchanced oil recovery methods classification
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):
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Knaccudgomkauuna MYH. lNepsuyHbie MYH. Tepmunyeckne MYH Review of rock properties and fluid
properties in simulation software General parameters definition. Reservoir properties. Reservoir
properties definition in model. Relative permeabilities. Fluid properties.

naboparopHas pabora (2 4aca(oB)):

MpakTnyeckne ynpaxHeHus B tNavigator Practice on reservoir simulation in tNavigator
Tewma 3. NepBuuHbie MYH Primary EOR

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

MepsuyHble MYH. XononHas nobbiya. Primary EOR. Cold production.

naboparopHas pabora (4 4aca(oB)):

MpakTtuyeckne ynpaxHeHus B tNavigator Practice on reservoir simulation in tNavigator
Tema 4. Tepmuueckme MYH Thermal EOR

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Tepmuyeckne MYH. LUuknnyHoe Bosaericteune. BHyTpu nnactosoe ropeHne. SAGD. Thermal EOR.
Ciclic steam stimulation. Steam assesed gravity drinage. Insitu combustion.

naboparopHasi pabora (4 4aca(oB)):

MpakTnyeckne ynpaxHeHns B Petrel n tNavigator Practice on reservoir simulation in Petrel and
tNavigator

Tema 5. He Tepmuyeckmne MYH Non-thermal EOR
neKkuunoHHoe 3aHsitne (1 yaca(os)):

He Tepmuyeckne MYH. 3aBonHeHune. XvMnyeckoe 3aBofHeHue. icnonb3oBaHne pactBopuTeneil.
Non-thermal EOR. Water floading. VAPEX.

naboparopHas pabora (4 4aca(oB)):
MpakTnyeckne ynpaxHeHus B tNavigator Practice on reservoir simulation in tNavigator

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
- ¢0prI KOHTpoOns
Paspen Hepnens | camocTtositensHon [TpyA0eMKOCTb b
N AducumvnnuHel CelV""‘(:Tpcemecrpa paboTbl (B yacax) caMOCL%’gbebHOM
CTY.[eHTOB P
noaroToBka K
YCTHOMY Onpocy
1.?;]?::)%Jétli308r?ﬂe'-'”e 3 1-2 |preparation for 10 YCTHbI ONpocC
the oral
examination
Tema 2. noaroToeka K
Knaccundpmkauns MYH TECTMPOBAHUIO
2. Enchanced oil recovery 3 34 Preparation for 10 TecTposaHine
methods classification testing
noaroToeka K
Tema 3. [lepBryHbIE TECTUPOBAHUNIO
3. MYH Primary EOR 3 -6 Preparation for 10 TecThposaxne
testing
Tema 4. Tepmnyeckne NoAroToBKa K
4. MYH Thermal EOR 3 -8 TECTMPOBAHUIO 10 TecTposarine
Tema 5. He
5.[tepmmyeckne MYH 3 9-10 :ggTrv?ngeKlivll(ro 10 TecTupoBaHue
Non-thermal EOR P
WNtoro 50

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
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I'Iposoumc;l nekuunm n na6opaToprle 3aHATUSA C NCNONb30BaHNEM KOMIMbIOTEPOB. bonbwas yacTb
Matepunana ndy4aetcyda cCaMoCTOATENIbHO.

Lectures and laboratory exercises using computers. Most of the material is studied independently.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBepeHue Introduction
YCTHbI ONPOC , NPUMEpPHbIEe BOMPOCH!:

BeepneHne Stanbl kypca. MNpenHasHavyeHne kypca. O63op TMnos cywecTtayowmx MYH.
MpumeHnmocTb MYH. Introduction Course subjects. Course orientation. Enhansed oil recovery.
Screening of EOR applicability.

Tema 2. Knaccucpukauma MYH Enchanced oil recovery methods classification
TeCTMpOBaHWeE , MPUMEpPHbIE BOMPOCHI:

Knaccudpmkauns MYH. MNMepeuyHble MYH. Tepmuyeckune MYH. He tepmnyeckme MYH. Enchanced oil
recovery methods classification. Primary EOR. Thermal EOR. Non-thermal EOR.

Tewma 3. NepBuuHbie MYH Primary EOR

TECTUPOBAHWE , NPUMEPHbIE BONPOCHI:

MNepBryHble MYH. XonogHas nobbiya. Primary EOR. Cold production.
Tema 4. Tepmuueckmne MYH Thermal EOR

TeCTUpoBaHWe , NPUMEPHbIE BONPOCHI:

Tepmuyeckne MYH. UuknnyHoe Bosgericteune. BHyTpu nnactosoe ropeHne. SAGD. Thermal EOR.
Ciclic steam stimulation. Steam assesed gravity drinage. Insitu combustion.

Tema 5. He tepmuyeckmne MYH Non-thermal EOR
TEeCTMpOBaHME , NPUMEPHbIE BONPOCHI:

He tepmunyeckne MYH. 3aBogHeHne. XnMmyeckoe 3aBogHeHune. Vicnonb3oBaHne pactBopuTene.
Non-thermal EOR. Water floading. VAPEX.

Tema . UToroBasi hopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:

MakcumanbHbli cyMMapHbIi 6ann no pesynbtatam TectuposaHums - 30.

OueHka akTMBHOCTW CTyAEHTOB BO BpeMs nabopatopHbix 3aHATUi - oo 20 6annos.
MakcumanbHbin 6ann Ha 3adeTte - 50.

The maximum total score on the test results - 30.
Assessment of students' activity during labs - up to 20 points.
The maximum score in the standings - 50.

Bonpochkl Ha TecTnpoBaHue

. Nonarne MYH

. Knaccugpmkauma MYH

. NepBrnyHbIe MYH

. Tepmuyeckne MYH

. NaporpasuTaunoHHoOe BO3OeNCTBME
. BHyTpunnacrtosoe ropeHve

. 3aBOfHEHME

. lcnonb3oBaHue pacTtsoputenem

0O NO Ok~ WN =

Questions testing
1. Enhansed oil recovery
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. Enchanced oil recovery methods classification.
. Primary EOR.

. Thermal EOR

. SAGD

. Insitu combustion

. Water floading

. VAPEX

0O NO O~ WN

7.1. OcHoBHas nuTeparypa:

CneuwnanbHble cnocobbl pa3paboTkn MecTopoxaeHunii: YuebHoe nocobue / B.W. MNonuk. - M.: HAL
NH®PA-M, 2014. - 132 c. URL: http://znanium.com/bookread.php?book=344986

[MepKonAuMOHHbI aHann3 rmapoanNHaAMMYECKNX N ANEKTPOKUHETUYECKMX MPOLIECCOB B MOPUCTbLIX
cpenax: MoHorpagous / B.B. Kager. - M.: HAL UHdpa-M, 2013. - 256 c. URL:
http://znanium.com/bookread.php?book=346195

MoaoennpoBaHme 3K0N0ro-aKOHOMNYeCkMx cuctem: YuyebHoe nocobue / M.C. Kpacc. - 2-e uag. - M.:
HNL MHDPA-M, 2013. - 272 c¢. URL: http://znanium.com/bookread.php?book=398940

7.2. lononHuTenbHasa nureparypa:

HeckopoMHbix, B. B. [NpoekTnpoBaHne ckBaxXuH Ha TBEpAble NOMe3HbIe MCKONaeMble [ONeKTPOHHbI
pecypc] : y4eb. nocobue / B. B. HeckopoMHbIx. - KpacHosipck : CPY, 2012. - 294 ¢c. URL:
http://znanium.com/bookread.php?book=442493

HanpasneHHoe 6ypeHne n 0CHOBbI kepHOMeTpuK: YuebHuk / B.B. HeckopomHbix. - 2-e n3g. - M.:
HNL NHDPA-M; KpacHosapck: CPY, 2015. - 336 c. URL:
http://znanium.com/bookread.php?book=464804

TeopeTnyeckme OCHOBbI N TEXHONOMMKU NMOMCKOB U pa3Benkun HedpTn 1 rasa, 2013, €4/
TeopeTtnyeckre OCHOBbI 1 TEXHONOrMN NOUCKOB U passenku HedpTn 1 rasa, €4, 2013. URL:
http://znanium.com/bookread.php?book=426809

7.3. UHTepHeT-pecypcChl:

OAOQO HI® MNeodpmsuka - www.npf-geofizika.ru

"eonornyeckunii noptan GeoKniga - http://www.geokniga.org
MopHas sHumknoneams - http://enc-dic.com/enc_rock/N/

OOO TNG-GROUP - http://www.tng.ru/

OO0 lNeonHpopMaumnoHHbIe TEXHONOrMN 1 cucTemsl - hitp://gintel.ru

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYS)

OcBoeHve gncuunnuvHbl "MeToabl yBenmyeHus HedoteoTnaqn” npegnonaraeT UCNonb3oBaHne
cnepylowero MatepranbHO-TEXHNYECKOro obecneyeHms:

PervncrpaunoHHblii Homep 341716 DAEKTPOHHEH
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Ons 0by4eHns No AaHHON NporpaMMe MMEETCS XOPOLO 060pyA0BaHHbIN YHEOHbI KOMMNbIOTEPHbIN
Knacc, cogepxxalini:

1.KoMnbloTEPbI, COEAMHEHHbIE B NTIOKANbHYO CETb;
2. BupeonpoekTop;

3.CkaHepbl;

4.MpuHTep

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmmn ®rOC BIO n yyebHbiM nnaHoM no
HanpasneHuto 05.04.01 "Meonorma" n marnctepckom nporpamme KoMnnekcHbln aHanns gaHHbIX B
HedoTerasoBoi reonorun .
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[.K. , samectutens ampektopa ueHtpa Nnatos B.B. , nxerep Ycmanos C.A.

ABTOpP(bI):
Hypranues O.K.
lMnaTos B.B.
YcmaHos C.A.
" 201 __r.

PeueH3eHT(bl):
3akupos T.P.
S 201 _r.
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